MYHULNMASIbHOE KABEHHOE
OBLEOBPA30BATE/IbHOE
YUYPEXOEHWE "MATOBCKAA

CPEOHAA
OBLLEOBPA3OBATENBHAA

I[MTPUJIOXXEHUE

MHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CcpelHero oOiiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanuny», TpeOOBaHUN K pe3ynbTaTaM OCBOCHMS
dbenepanbHOl 00pa30BaTEIbHOM MPOTPAMMBI CpeHEro 00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DenepanbHOM  TOCYAapCTBEHHOM
obOpazoBatenbHoM cTaHmapre COO, c¢ yu€tom KoHuenuuu mnpemnogaBaHus
yueOHOro mpeamera «XuMus» B 00pa3oBaTeIbHBIX oOpraHu3anusx Poccuiickoit
Qdenepanuy, peadu3ylOINIMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPaMMblL, H
OCHOBHBIX TonokeHUl «Ctpaterun pa3Butus BocnuTaHusi B Poccuiickoi
Oenepauuu Ha nepuon 10 2025 rona» (Pacnopstkenue I[lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEIACICHUIO
oO1ielt cTpaTteruy 00y4eHusi, BOCIUTAHUS M Pa3BUTHUS O0yUYaIOIIUXCS CPEJICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxenuss GI'OC COO o B3auMOOOYCIOBICHHOCTH LIETEH,
collepKaHMs, Pe3yJNbTaTOB OOy4YeHUsT M TpPeOOBaHW K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreoOpazoBaTeIbHON OpraHU3alMK, SIBISETCS HEOTHhEMJIEMOM 4YacThlo HX
oOpa3zoBaHHOCTH. OHO CHY)XHT 3aBEepIIAIONIMM JTAallOM pealu3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, NPUCYIIHX
[IEJIOCTHOM CHCTEME XHUMHUYECKOTO 00pa3oBaHUsA. IJTHU IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KYIbTypbI
YelioBeKa, a TaKXKe OHKOJOTHYECKH OOOCHOBAHHOTO OTHOIIGHHUS K CBOEMY
3I0pOBBI0 M HpUPOAHOW cpexne. Peamusyercs xumuueckoe 00pa3oBaHME
o0yyarouxcs Ha YpOBHE CpPEeAHEro o0Iero o0pa3oBaHusl CpeACTBaMU y4eOHOTO
npeaMeTa «XHMHS», COAEPKAHUE U IIOCTPOEHUE KOTOPOIO ONPEIEICHBI B
mporpaMme Mo XUMHH C Y4ETOM chenudUKd HAyKd XUMHUHU, €€ 3HaYeHUs B
MO3HAaHUM MPHUPOABI M B MaTepUajIbHOW XU3HU OOIIECTBA, a TaKkKe C Y4ETOM
o0mMX wede ¥ NPUHLHUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeiHero odmiero oopa3zoBanus B Poccuiickoit deneparum.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPaeT ocoOyio poiib B
COBPEMEHHOM IMBWJIM3ALIMM, B CO3JAHUU HOBOM 0a3bl MaTE€pUaIbHOM KYJIbTYPBHI.
Ona BHOCHT CBOM BKJIaJl B ((OPMHUPOBAHUE PAIMOHAIBHOTO HAYYHOTO MBIIIICHUS,
B CO3/IaHHME LEJIOCTHOTO IMPEJCTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
IPUPOABl U YEJIOBEKAa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JaCTSIMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS ¢ APYTUMHU €CTECTBEHHBIMM HAayKaMU, XMMHS CTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIICIIHOTO
TpyJla W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XUMHsI KaK Hayka
co3ujaTeNbHas, KakK HayKa BBICOKHX TEXHOJOTHWW HampaBjiieHa Ha pelICHUE
I00aIbHBIX TPOOJEM YCTOWYMBOIO Ppa3BUTHS YEJIOBEYECTBA — CHIPHEBOH,
SHEPreTUYECKOM, MUILEBOM, SKOJIOTHUYECKON OE30MIaCHOCTU U OXPAHbI 3/I0POBBSI.

B coorBercTBHM ¢ OOmMMMHU MLEJSIMU M TPUHIUIAMH CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbIM YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO MOATOTOBKY
o0ydJaromuxcs, HEOOXOJUMYI) UM Uil  BBIPAaOOTKM  MHPOBO33PEHUYCCKUX
OPUEHTHPOB, YCICIIHOTO BKIIOYEHUS B IKU3Hb COIMYMa, MPOJOJKEHUS
o0pa3oBaHUs B pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocTtaBistoniuMu  IpeAMeTa  «XUMHs»  SBIAIOTCS 0a30BbIE  KypChl —
«Oprannueckass xumusi» U «OOmass W HEOpPraHUYECKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICp)KaHUSI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUU M0 HEOPTAaHMYECKOW XUMHH (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHnyecko xumuu. OOpMHUPOBAHUE JAHHOW CHUCTEMbl 3HAHWHN TIPU U3YUCHUU
npeaMeTa oOecrneurBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa coiepxkanus KypcoB — «Opranuyeckas xumus» u «OOmas u
HeopraHudeckass XuUMHs» cQOpMUpOBaHA B MpPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOr0 TOJXO0Jla K U3Y4YEHHUI0 Y4YeOHOro wmatepuasa U 0OYCJIOBIIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETHYECKUX YpOBHIX. Tak, B Kypce€ OpraHM4eCKOM XHMHUHU BELIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOM TEOpPUHM CTPOCHHSI OPraHHUYECKUX
COCMHEHUN, a TaKXKE Ha YPOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX
npencTaBieHuit o cTpoeHun BemecTB. CBelneHus 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIE€BOJAOPOJIOB JO CIOKHBIX OHOJIOTUYECKU
AKTUBHBIX COEAMHEHUU. B Kypce OpraHM4ecko XWMHUHU IIOIYy4arOT pPa3BUTHUE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEpBOHAYATIBHBIC
MPEICTABICHUS O XMMHUYECKOM CBS3H, KIaCCU(MUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMUYECKON PEaKIIUU.

[log HOBBIM yriioM 3peHuss B ImpeamMere «XUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YUYEHHBIH Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUYECKUN MaTepuan © (PAKTONOTUYECKUE CBEJAEHUS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTU, B Kypce «OOmias u HeopraHuyeckas
XAMHS» OOYYarOMIMMCSl TPEOCTABIACTCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETHUUECKUX M METOJOJOTHMUECKUX MO3ULIUM,



riyoke TMOHATh HWCTOPUYECKOE U3MEHEHHE (QYHKUMH HTOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXKHEUIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XMUMHUYECKUX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpoTekaHus gomnosiHsercs B kypcax 10 m 11 knaccom
AJIEMEHTAMH COJICP)KaHUS, UMEIOIIMMHU KYJbTYPOJOTHYECKUM U TPUKIATHON
XapakTep. OTU 3HAHUS CIOCOOCTBYIOT TTOHMMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HayKaMH, PacKpbIBalOT €€ poJib B I[O3HABATEIBHOW M IPAKTUYECKOU
JEeSTENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHUS K MPOLECCY
TBOpPYECTBA B OOJACTU TEOPUM U MPAKTUYECKUX MPHUIOKECHUN XUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYHUMBIX
npoOjeMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICTUBAThL WH(OpMAIUIO U
OPUMEHATh €€ JUIs TIONMOJIHCHUS 3HAHUM, pelIeHUs] WHTEUICKTYalbHBIX |
AKCIIEPUMEHTATBHBIX MCCIEN0BATEIbCKUX 3a/1au. B 1enom conepkanue yueOHOTo
npeamera «XUMHUS»  JAHHOTO  yPOBHS  HW3Y4YEHUS OPUEHTUPOBAHO  Ha
dopMupoBaHue y O0ydYarOIIMUXCS MHPOBO33PEHUECKOW OCHOBBI ISl MOHUMAaHUS
dunocopckux uaeH, TakMX KakK: MaTepuajgbHOE E€AMHCTBO HEOPraHMYECKOTOo U
OpraHM4ecKoro Mupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HUX COCTaBOM W
CTPOCHHMEM, TO3HABAEMOCTh NPHUPOIHBIX SBICHUM NYyTEM OJKCIEPUMEHTa W
pEelIeHHs] TMPOTHBOPEYUN MEXKIy HOBBIMH (akTaMu UM TEOPETUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMUU B PEIICHUU DKOJIOTMYECKUX Mpodiem, a
TaKKe MpobsieM cOepexeHUs] IHEPreTUIECKUX PECYPCOB, ChIPhs, CO3AaHMS HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHus 3amad  BOCIHMTAHUSA, pa3BUTUS W COUMANM3alUU
oOy4Jaromuxcs NPUHATHIE MPOTPAaMMOM MO XHMHUM TIOJIXOIbI K OMPEIEICHUIO
colepKaHUsl M TOCTPOCHUS TMpeaMeTa TNpeaycMaTpuBaroT  (HOpMHpPOBaHUE
YHUBEPCAJIBHBIX yYEOHBIX JEHCTBUN, HMEIOIMUX 0a30BO€ 3HAYEHUE  JUIS
pPa3TUYHBIX BHJIOB JICSITEIILHOCTU: pEHICHUs TMpoldiieM, TOWCKa, aHaiu3a |
00paboTku MHGOpMAIIHH, HEOOXOIUMBIX JIJI MPUOOPETEHHUS OIbITa TPAKTUIECKOMN
U HUCCIEN0BATENbCKON JESATEIbHOCTH, 3aHUMAIOUIEH Ba)XHOE MECTO B IO3HAHUU
XUMUHU.

B mnpaktuke mnpemojgaBaHWs XMMHUU KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIero oopa3oBaHus, MPU ONPEICTICHUN
COJIEpKAaTEeNIbHOM XapaKTepUCTUKU LeJIed HM3y4YeHUs MpeAMETa HalpaBICHUEM
MEPBOCTENIEHHOM 3HAYMMOCTH TPAJUIMOHHO MNpU3HAETCS (HOPMUPOBAHUE OCHOB
XUMHUYECKOW HAyKU Kak 00JIaCTU COBPEMEHHOr0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YeJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJIMYECKOW TOYKH 3PEHHUSI TAKOW IMOAXOJ K OINPEIACICHUIO ILEJNEH H3YUYEHUS
npeaMeTa SBJISIETCS BIOJIHE ONPaBIaHHBIM.



CornacHo JaHHOW TOYKE 3pEHMs TJIAaBHBIMU LEISIMU HU3YUYEHUS MpeameTa
«Xumusi» Ha 6azoBom ypoBHe (10 —11 xi1.) sBiIsIFOTCSI:

e (QopMHpOBaHME CHUCTEMBbl XMMHUYECKMX 3HAHUW KaK BaKHEHIeH
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
J€XAaT KIIOUEBbIE TOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE fA3bIKA HAYKH, YCBOCHHME M IMOHMMAHHUE CYIIHOCTU JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHUE C HCTOpUEH
UX Pa3BUTHUA U CTAaHOBJICHUS,

e (opmupoBaHHEe U pa3BUTHUE NMPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHMS
BEUIECTB M XUMHUYECKUX pEaKlHid, HEO0OXOIUMBIX sl TNpUOOpeTeHus
YMEHUU OPUEHTHUPOBATHCSI B MHUPE BEIIECTB U XUMHUYECKHUX SIBICHUH,
UMEIOLIUX MECTO B IPUPO/IE, B MPAKTHUUECKONU U MOBCEAHEBHOM JKU3HMU;

e pa3BUTHE YMEHUU U CIIOCOOOB JESATEIbHOCTH, CBA3AHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XHMHUYECKOrO0 DJKCIIEPUMEHTa, COOJIIOICHHEM  TPaBUII
0e301acHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsiny ¢ atum, copepxaTenbHasi XapaKTepUCTUKa 1IeJied U 3a/1a4 U3ydeHUs
npeIMeTa B MporpaMMme Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM MPHOPUTETAMHU B CHCTEME CpeaHero olmiero oopazoBanusi. CerogaHs B
NpernojaBaHud XUMUU B OOJbIIEH CTeNeHH OTHAETCS  MPEANOYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJAepKaHus OOy4YeHUs, OpPUEHTUPOBAHHOM Ha
MOJICOTOBKY BBIMYCKHHKA 00II€00pa30BaTEIbHON OpraHu3aliy, BJIaJCIOIIET0 He
HAaO0OpOM 3HaHUM, a (PYHKIMOHAIBHOW TI'PAMOTHOCTBIO, TO €CTh CIOCOOaMH H
YMEHUSMHM AKTUBHOTO MOJYYEHUS 3HAHUU M NMPUMEHEHUS WX B PEaJbHOM >KU3HU
JUTSl PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBA3M c 3TUM nOpW U3yYEeHHHM NpeaMeTa «XHUMUsS» JTOMUHHPYIOIIEE
3HauEHUE MPUOOPETAIOT TAKKE 1IETU U 3a]1ayH, KaK:

azanTamus 00y4yarouuxcsl K YCJIOBHSIM TWHAMUYHO Pa3BHBAIOLIETOCS MUPA,
dbopMuUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIBLHOMY MPUHSATHIO I'PAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYalLUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y 0OydYaromuxcsi KIIOYEBBIX HABBHIKOB  (KIFOUEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHHBEpPCAJIbHOE 3HAYEHHUE JUISl PA3JIMUYHBIX BHJIOB
JESTENBHOCTHU: PEIeHUs po0sieM, MOUCKa, aHanu3a U 00paboTKM MH(OpMAIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUSI OIbITa JEATeILHOCTH, KOTOpas 3aHUMaeT
BAKHOE MECTO B TO3HAHMM XUMHUH, a TaKke [ OLEHKHM C TMO3ULHI
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEHIECTB W XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKA U MPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, WHTEJUIEKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00YUYaIOIIMUXCS: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBHUHU C KU3HEHHBIMU OTPEOHOCTAMHU, UCTIOIH30BATh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHaiu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOTO COJICPIKAHNUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, TMpPHU IUIAHUPOBAHWU U MPOBEICHUH XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs yOSKAEHHOCTH B  T'YMaHUCTHYECKOM
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pPOJM B PEIICHUU TI00AIBHBIX MPOOIeM
palMoOHAIBLHOTO MPUPOOTIONB30BAHUS, TTOTIOJIHEHHUS YHEPTETUYECKUX PECYPCOB U
COXpaHEHMs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH Oepex HOTO
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 3J0POBBIO, a TaKkKe NPUOOPETEHHs OIbITA
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHWUW ISl TIPUHSTHS TPAMOTHBIX pEIIeHUN B
CUTYaITUsX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

B yueOHOM maHe cpenHero ooOmero oOpa3oBaHHS TPEAMET «XHUMUS»
0a30BOT0 YPOBHSI BXOJHUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAay4YHBIC
IPEAMETHI.

OO61iee yncIo 4acoB, OTBEAEHHBIX ISl U3yUeHUs] XMMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpazoBaHusi, cocrapiser 68 vacos: B 10 kiacce — 34 ygaca (1
gac B Henenmo), B 11 kitacce — 34 yaca (1 gac B Hezelno).



COAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYeCKOH XUMUM

[Ipenmer oprannyeckor XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIYYEHHH HOBBIX BEIIECTB M MaTephalioB. Teopusi CTPOCHHSI OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHBIE 1OJ0KeHUsA. CTpyKTypHbIE (POPMYIIbI
OpraHMYecKuX BellecTB. lomoisorus, wu3omepus. XUMHUYECKass CBsSI3b B
OpraHUYeCKUX COEAMHEHUSX — OJIMHAPHBIE U KPATHBIE CBS3U.

[IpencraBinenue o kiaccupuUKalMK OpraHuyeckux BeuecTB. HomeHknaTypa
OpraHMYeCKUX COEIMHEHUN (CHCTeMaThyeckas) M TpUBHAJIbHBbIE Ha3BaHUs
BaXXHEHIINX MPEICTaBUTENEH KIIaCCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YYCHMsI BEIIECTB W HUX MPEBpallCHHII:
O3HaKOMJIEHHE € OO0pa3laMyd OpPraHMYeCKHX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKY] OpPraHMYECKUX BEUIECTB, HAOIIOJEHUE U
OMKMCAHKUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILICHUIO OPTaHUYECKUX BEIIECTB
[pU HarpeBaHuu (TU1aBlieHUEe, OOYTJIMBAaHUE U TOPEHUE).

YriaeBogopoanbl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHWA psAa. MeTaH u 3TaH —
NPOCTEHIIINE TMPEJCTABUTEIN alKaHOB: (U3MUECKHE M XUMHUYECKHE CBONCTBA
(peakuuy 3aMElIEHUsT W TOpPEHHs), HAXOXKIACHUE B NPUPOJE, IOIYYEHUE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEICTABUTEIN AalIKEHOB: (U3HUECKHE M XUMHUYECKHE CBONCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATAUUHU, OKUCICHHUS H
MIOJINMEPU3ALINH ), IOJTYyYEHUE U TPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 m mMerunOyranueH-1,3: cTpoeHue, BaKHEWIIHE
XUMHMYECKUE CBOWCTBA (peakuus nonuMmepusanuu). [lonydeHue CHHTETHYECKOIO
KayudyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKUH psll. ALETHIIEH
— MPOCTEUINNK MNPEACTABUTENb AJKHMHOB: COCTaB, CTPOCHHE, (PU3UUYECKUE H
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAIOTEHUPOBAHUS, TUApaTaIUH,
rOpEeHUs ), OJyYEHNUE U IPUMEHEHUE.

Apenbl. benszon: cocraB, crpoeHue, (u3MUECKUE M XHUMHYECKHE CBOMCTBa
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHHE. 101yon:
cocmas, cmpoenue,  Quauueckue U  XUMUYecKue  ceoucmea  (peaxkyuu
2aN102eHUPOBAHUS U HUMPOBAHUSL), NoIyueHue u npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIJIEBOAOPOAAMH, NPHUHAMICKAIIUMHA K
Pa3JINYHBIM KJIaccaM.

IIpuponHble UCTOYHUKM YriaeBOAOPONOB. IIpupoaHbli ra3 U IONYTHBIE
He(dTanble ra3pl. HedTh um €€ mpoucxoxnaenue. CrocoObl nepepabOTKH HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUW, KaTaIUTUYECKHil), mnuponu3. IIpoaykTsi
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl H3YyYEHHMS BEUIECTB M MX NPEBPALICHUN:
O3HAKOMJIEHHE ¢ 00pa3llaMM IUIaCTMAcCC, KaydyKOB U PE3HUHBI, KOJUIEKLIUN
«Hedpte» u  «Yromp», MOAETUPOBAHUE  MOJEKYJd  YIVIEBOAOPOJAOB MU
raJIOr€HONPOU3BOAHBIX, MPOBEJCHUE MNPAKTHYECKOW PabOThI: MOTYyYEHUE ITHIICHA
Y U3y4YE€HUE €T0 CBOMCTB.

PacuétHnle 3aaumn.

Bbruncnenuss 1mo ypaBHEHHMIO XHMHYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBAa UCXOJIHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEUIECTB WIIM MPOJAYKTOB PEAKIIMH).

Kuciopoaconepskanue opranudeckKue coeUHECHUS

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHON M 3TAHOJ: CTPOCHHE,
¢usznueckre W XMMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMU METaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), IpPUMEHEHHE. BomOpoAHBIE CBSI3U MEKIY
MOJIEKYJIaMU CIIUPTOB. JIeiCTBHE METAaHOJIA U 3TAHOJIA Ha OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CIHUPTHI. OJTWIEHIJIMKOJIb W  TIIMIEPUH: CTPOCHHE,
¢usznueckre W XUMHUYECKHE CBOWCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KayeCTBEHHAsl peaklsi Ha MHOrOaTOMHbIE COUpPThI). [lelicTBue Ha
opraHu3M 4enoBeka. [[puMeHneHre rmmuepuHa U dTUIICHIIUKOIIS.

deHoN: CTpOEHHE MOJICKYJBl, (PU3MUEeCKHe M XHMHYECKHE CBOMCTBA.
TokcuunocTs denona. [lpumenenne genona.

Anpneruapl U kemowuwvl. Dopmanpierup, ameTanbAETHA: CTPOECHUE,
¢uznueckre U XMMHUYECKHE CBOMCTBA (PEaKIMHM OKUCICHUS W BOCCTAHOBJICHHS,
KaueCTBEHHBIE PEAKIINH), TOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeneNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCyCHAsi KHCIIOTBI: CTpOCHHE, (PU3NYECKHe U XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue /It Kitacca KUCJIOT, peakius dTepru(puKainum), MOIyIeHHEe U IPUMECHECHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPECTABUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIM BBICIINX KAPOOHOBBIX KUCJIOT, UX MOIOLIEE IEUCTBHE.

Crnoxnple >(QUpHl KaK TPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ uaponus
c0HbIX 3¢upoB. XKupsl. 'ugponus xupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KUPOB.



VYrneBogel: cocTaB, KilacCU(UKALMSA  yriaeBoAOB  (MOHO-, JAH- H
noyiucaxapubl). ['oko3a — NpocTelmmii MoHOCaxapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (PU3MYECKHME M XUMHUYECKHE CBOWCTBa (B3aUMOACIHCTBUE  C
ruapokcuom Meau(ll), oxkucnenme ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HAXOXKJIEHHWE B MPHUPOAE, NPUMEHEHHE,
ouonorunyeckas poiib. otocunre3. DpyKkTo3a Kak U30MEP TIIFOKO3BI.

Kpaxman u nemnonosa kak npupoaHsie moaumepsl. CTpoeHHe KpaxMala U
Henoo3bl.  Pu3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIH3,
Ka4eCTBCHHASI PEAKIIHSI C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOAbl H3YyYEHHMS BEUIECTB M MX IPEBPALICHUN:
npoBeJieHre, HaOJI0JIEHHEe W ONHMCAHHE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOpEHUE
CIIUPTOB, Kauye€CTBEHHbIE PEAKIIMH OJHOATOMHBIX CHHPTOB (OKUCJIEHHE 3TaHOja
okcugoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aUMOJEUCTBUE TIULEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OKCHA
cepeopa(l) u ruapoxkcugom wmenu(ll), B3ammopaeicTBHEe Kpaxmana C HOAOM),
NPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuétHrie 3agaun.

Boruncnenuss 1mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA UCXOJHOIO BEIECTBA WIM IIPOAYKTA PEAaKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM IIPOJYKTOB PEAKIIUN).

A3zoTconepxkaliye OpraHn4ecKue COeTMHEHMS.

AMUHOKHCIIOTBI KaKk aM(OTEepHbIE OpraHuueckue coennHeHus. dusnueckue
U XUMUYECKUE CBOMCTBa aMHUHOKHUCIOT (Ha HpuMepe riauiuHa). buomornyeckoe
3Ha4eHUE aMUHOKUCIOT. [lenTumel.

benku kak npuUpoAHBIE BBICOKOMOJIEKYJISApHBIE coequHeHus. l[lepBuunas,
BTOPUYHAs M TPETUYHAs CTPyKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEJIKOB:
TUJIPOJIN3, ACHATypalusi, KaUeCTBEHHbIE PEaKIIMU Ha OEJKH.

OKCHEpPUMEHTAIIBHBIE METOABl HW3Y4YEHMS BEIIECTB W WX IPEBpaALICHUI:
HaOJII0/IEHNE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OEIKOB Mpu
HarpeBaHUM, LIBETHHIC PEAaKIIUU OCJIKOB.

BbIcOKOMOJIEKYISIpPHBIE COeAUHEHUS

OCHOBHBIE MOHATHA XUMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHSSA MOJEKYIApHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEJUHEHUN —
MTOJIMMEPHU3ALMS U ITOJTUKOHICHCALIUS.

OKCHEpPUMEHTAJIbHBIE METOABbl M3YYEHMsI BEIIECTB M HX IPEBpaALICHUI:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3H.



Peanuzanus MeXnpeaMETHBIX CBA3EU IIPU U3YYCHUHU OPraHUYECKON XMUMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4HBIX NOHATHH, TaK W TOHATHM, SBIAIOLNIUXCS CUCTEMHBIMHU IS OTIAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0O IIUKJIA.

OO61Me ecTecCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, Kiaccu(ukauus, NepuoaudHOCTb, HAOIIOIEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIINPOBAHNE.

®usuka: MaTepus, OHEprus, Macca, aToOM, OJEKTPOH, MOJEKYJa,
HSHEPreTUYEeCKUd ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSIHHE
BELIECTBA, (PU3UUECKUE BETUUUHBI U €UHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTtocuHTEe3, OMOJOTMYECKH AaKTHUBHBbIE BellecTBa (OE€JIKH, YIJIEBOIbI, MKHUPBHI,
(bepMeHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJE3HbIE HCKOMAaeMble, TOTUIUBO,
peCypChl.

TexHOomorus: MNHIIEBbIE MPOAYKTHI, OCHOBbI PAlMOHAJIBHOIO MUTAHUS,
MOIOIIE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKHUE IpENapaThl, MaTEpUaIbl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne OCHOBbBI XUMHU

XUMUYECKUA dieMeHT. AToM. Snpo aroMa, H30TONBIL. JJIEKTPOHHAs
000J1049Ka. DHEPreTHYCCKHE YPOBHHU, MOAYPOBHH. ATOMHbBIE OpOUTamH, S-, pP-, d-
aneMeHThl. OCOOEHHOCTH pacmlpe/iesICHUs] JIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpaIlUs aTOMOB.

[Iepuonnuecknit 3akoH u [lepronnueckas cucremMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3akoHa U lleprnonnueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUSI CBOICTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CIIO)KHBIX BEIECTB IO TPYINaM H TEpHUOaM.
3HavueHUe NEePUOIMUECKOT0 3aKOHA B pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKas CBsA3b. BuAbl XUMHUYECKOW CBSI3HU
(KoBaJIeHTHAsl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, METaJIM4yeckas). MexaHu3Mbl
oOpa3oBaHWsA KOBAJEHTHONW XWMHYECKOW CBsi3u (OOMEHHBII ¥ JOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BaleHTHOCTb. DIEKTPOOTPULIATENBHOCTD.
CreneHb okuciieHusl. MIOHbI: KATUOHBI 1 AHUOHBI.



BemectBa  MOJIEKYISIPHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOECHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIBI KPUCTAINIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTALUINYECKOU PELIETKH.

[TonaTue o gucnepcHbIX cucTeMax. VICTUHHBIE M KOJJIOUAHBIE PACTBOPBL.
MaccoBas 10151 BEIlIECTBA B pacTBOPE.

Knaccudukanus HEOpPraHUYeCKUX COCIUHECHUM. Homenxkiarypa
HEOpPraHUYECKUX BEHIECTB. [ E€HEeTMYecKass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAISKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumunueckas  peakuus. Knaccudukanuss  XUMHUYECKHUX — peakiuid B
HEOPraHWYECKON M OPraHMYECKONM XMMHHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUH TTPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iuuHbIX (hakTopoB. OOpaTHMbIe
peakuun. XuMHYeCcKoe paBHOBecue. DakToOphl, BIUAIOUIME HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunmun Jle [larense.

DOnekTponutuyeckas auccornyanus. CHIIbHBIC U cabbie 35ekTpoauThl. Cpena
BOJIHBIX pAaCTBOPOB BEILIECTB: KUCas, HEUTpaJIbHAs, 1IEJI0YHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUH.

OKCIMEPUMEHTAIBHBIE METOJIbl H3yY€HHUs BEUIECTB M MX MPEBPalCHMUII:
neMoHcTpanus Taomui «llepuogudeckas cuctemMa XUMHYECKUX 3ieMeHToB [[. .
MeHnneneeBay, M3ydeHUE MoOJieNIed KPUCTAIMYECKUX PEIIETOK, HAOIIOJCHUE U
OTHCaHue AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKeHHE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaJIU3aTopa, OMPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIHHOTO HWHIMUKATOpPA, PEAKIMA HMOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusHUe pa3mnyHbIX (DaKTOPOB Ha CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaqn.

Pacu€Ttel 1O ypaBHEHMSM XMMHUYECKHUX peEakiuii, B TOM 4YHCIE
TEPMOXMMHUYECKUE PACUYETHI, PACUEThl C HCIOJIb30BAaHUEM IIOHSTHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilosmoxkenue HemerayuioB B Ilepuoguueckoit  cucreme
xumudeckux snemMeHToB JI. M. MenneneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
®du3nuYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETalIoB (Ha mpuMepe
KHCIIOpOJIa, cephl, pocdopa u yrirepoaa).

XUMHYECKHE CBOMCTBA BaKHEWIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPhI, a30Ta,
docthopa, yrmepoma W KpeMHHS) W HX  COCIMHCHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOAHBIX COEAMHEHU ).

[IprMeHeHNE BaXKHENIIINX HEMETAJUIOB U UX COEIUHEHUU.



Meramisl. 1lonoxenue meramnoB B llepuoanueckon cucreMe XUMHYECKUX
sanemeHTtoB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHHS JIEKTPOHHBIX 000JIOUEK
aToMOB MetayuioB. O0mue gusnyeckue cBoicTBa MeTamioB. CIiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH Pl HANIPSKEHU METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXXHEHIIUX METAIOB (HATPUM, Kaluid, KaJblIHM,
MarHui, alfOMUHUN, [IUHK, XPOM, JKeJI€30, ME/ib) U UX COCTMHEHUH.

OO6mue cnocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

DKCMEPUMEHTAIBHBIE METOJIbl M3YyYE€HUSI BEIIECTB M HX MPEBPAIICHUN:
U3y4YeHHE KOJUIEKIUH «MeTamibl U CIUIaBbl», 00pa3loB HEMETAJIOB, pPEIIEHUE
HKCIIEPUMEHTAIBHBIX 3a7a4, HaONI0JIEHHEe M ONHCAHHE JIEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCHUIA ATIOMUHUS C PACTBOpaMu
KHCJIOT U LIeJ0Yell, KaYeCTBEHHBIE PEaKIIMU Ha KATHOHBI METAJJIOB).

PacuétHrie 3agaun.

PacuéTthl mMacchl BemecTBa WM 00bEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0OBEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIUM BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUH, €CIU OTHO
U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumun B 0o0OecrieueHUH HKOJOTHYECKOM, IHEPreTUUYEeCKON M MUILEeBOM
0e30MacHOCTH, pa3BUTHH MeAHUIHHBL. [loHATHE O HAyYyHBIX METOAaxX MO3HAHHS
BEILIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBnenus 00 OOMIMX HAy4YHBIX MPUHIMIAX TPOMBIILIEHHOTO
IIOJIyYEHUS] BAXKHEUIINX BEILIECTB.

YenoBek B MHpE BEUIECTB U MaTECpPUANIOB: BAXKHEUIIME CTPOUTEIIBHBIE
Marepuaibl, KOHCTPYKLUMOHHBIE MarTepuaibl, KpacKh, CTEKJIO, KepaMHKa,
Marepuanbl Ui JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
yIOOpeHUS.

XuMHUsS U 3J0pOBbE YEJIOBEKA: MPABUJIA HCMOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBmia 0€30MACHOT0 MCIOIB30BaHMS MPENapaToB OBITOBOM XUMHH
B MOBCEIHEBHOM >KU3HM.

MexnpeaMeTHbIE CBA3H.

Peanuzanusa  MexXnpeAMETHBIX  CBA3€W HOpU  HU3y4eHUHM O0O0med wu
HEOPraHU4YECKOM XMMUHU B 11 Kjacce OCyIIECTBIAETCS 4epe3 MCIOJIb30BAHUE KaK
OoOIUX EeCTECTBEHHO-HAYyYHBIX TOHITHUH, TaK W TOHSITHH, SBISIOIIMXCS
CHUCTEMHBIMH JUISI OTAEJBHBIX PEAMETOB €CTECTBEHHO-HAYYHOI' O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAyYHBIN (PakT, rumoTes3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupukanusa, NEePUOJUYHOCTh, HAOJIOJCHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBIICHUE.



dusnka: MaTepus, SHEPTHUS, Macca, aTOM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
W30TOII, PAIMOAKTUBHOCTD, MOJICKYJIa, SHEPTETUUECKUA YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3UYECCKUE BEIWYUHBI M €IUHUIIBI UX
HU3MEPEHHUS, CKOPOCTb.

buonorusi:  knetka, opraHu3M, DJKOcuUcTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BUTAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUUYECKasl MPOMBIITUICHHOCTh, METAJUTYPIHs, MPOU3BOACTBO
CTPOUTEIIBHBIX MaTEPHUAJIOB, CEIBCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, IHINEBAs
IPOMBIIIECHHOCTh,  (DapMaleBTUUECKas  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPEenapaToB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA [TPOI' PAMMBI 110 XUMNWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yjibTaTaM OCBOCHUS
oOydJarolmuMucs TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHbIM W TIpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOM IS
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
0o0pa3oBaHus ABISETCS CUCTEMHO-JIEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHUCTEMHO-JEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS NpeaAMeTa «XHUMHs» Ha YPOBHE CpPEIIHErO
oO11ero 00pa3oBaHusl BbIIETIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOIIUMHCS POCCUUCKOM TPaKJAHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOTIPE/IEIICHHIO;

HaJIMYMEe MOTUBAIMU K 00Y4YEHHIO;

[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHUM JIMYHOCTH HA OCHOBE
KJTIOYEBBIX LIEGHHOCTEN U UCTOPUUECKUX TPAIUIIMi 6a30BOI HAYKH XMUMHUH;

TOTOBHOCTh U CHOCOOHOCTH OOYYAIOLIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, MPUCYIIMMH LETOCTHOU
CUCTEME XHUMHUUYECKOr0 00pa3oBaHus;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD >KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpeaMeTa «XHMHS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW M BOCIUTATEIBHOW [EATETbHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMUd POCCHUHCKOTO TPaXKIAHCKOTO OOIecTBa, NMPUHITHIMA B OOIIECTBE
HOpMaMM W  TpaBWJIaMH  TOBEJEHHUSA,  CIOCOOCTBYIOUIUMHU  TIpoleccam
CaMOITO3HAHMS, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUS IHpeaMeTa «XUMHS» OTPaKaroT
c(OpPMHPOBAHHOCTh OMbBITA I[MO3HABATEILHOW W TPAKTUYECKON JESITEIbHOCTU
00y4aroUMXcs Mo peain3aluy IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpakaaHCKOr0 BOCUTAHMSI:

OCO3HAaHMS 00Yy4arOUIMMUCS CBOUX KOHCTUTYLMOHHBIX IIPaB U 00s3aHHOCTEN,
YBa)KEHHUSI K 3aKOHY U MIPaBOIOPSAKY;

MPEACTAaBICHUS O COLUUAJIBHBIX HOPMAaX U TMPaBWIAX MEXKINYHOCTHBIX
OTHOIIECHUM B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [ESATEIBHOCTU TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W TPUHUMATh MOTHUBBI, HAMEpPEHUS, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIU3E Pa3IMYHBIX BUAOB YUeOHOU JIEATEIIbHOCTH;

2) NIATPHOTHYECKOTO BOCTIMTAHHUS

[IEHHOCTHOTO OTHOIIEGHHUSI K HCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTE€YECTBCHHOM XMMUM,

YB@XXEHUSI K TPOLECCY TBOPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
NPUMEHEHHS] XMMHH, OCO3HAHUSI TOTO, YTO JOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHN, KPOMOTJIMBBIX  JIKCICPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPYy/ia YYEHBIX U MPAKTUKOB,;

WHTEpECa U II03HABATEJIbHBIX MOTHUBOB B TMOJYYEHHUU U MOCIETYIONIEM
aHajau3e MHQpOpMAIMU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XHMHH;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITHUYECKOTO TTOBEICHMUSI;

CIOCOOHOCTH OIIEHMBATh CUTYAIluH, CBA3aHHBIE C XUMHUYECCKUMHU SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE M TOCTYNKH CBOMX TOBapHILEH C
MO3UIMH HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJEICTBHM 3THX
MOCTYIIKOB;

4) popMHUpPOBaHHUSI KYJIbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOoBOTO U 0e30MacHOro obpasza >KH3HHU,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3UYECKOMY U
NICUXUUYECKOMY 3/I0POBBIO;

coOroIcHUsT TIpaBWJI 0e30MacHoro oOpallleHus C BEleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI UEHHOCTH MpaBUJ HHIMBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30macHOr0 MOBEICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3I0POBBIO M KU3HU JIOJICH;

OCO3HAHMS TIOCIEACTBUN U HEMPUSTHS BPEAHBIX MPUBBIYEK (ymOTpeOIeHus
aJIKOTOJIsl, HAPKOTUKOB, KypEeHUSI);

5) TpyA0BOT0 BOCIUTAHNS:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HMCCIIEIOBATEIbCKON
JESTENHHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPUYECKOW W JPYyrUX BUIAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3ajay
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YYEHUIO Mpodeccuil pa3muyHOro pojia, B TOM
YKCJie HA OCHOBE MMPUMEHEHHUS ITPEAMETHBIX 3HAHUM 10 XUMUH;

YBaXEHUS K TPYyHdY, JIIOASM TpyJa U pe3yjbTaTaM TPYJIO0BON AESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUAYAIbHOU TPACKTOPUU
oOpaszoBanus, Oyaymieil mnpodeccur U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) PKOJIOrHYeCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 1I€JI€CO00Pa3HOTr0 OTHOIICHHUS K TPHUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAHMUSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIOO0AJTBHOTO XapakTepa SKOJOTHYECKUX TMpoOJieM, BIUSHUS
AKOHOMUYECKHUX MPOIECCOB HA COCTOSIHUE TTPUPOTHOMN M COIIMATBLHOM CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUU IS
peIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOOTIONE30BAHNUS;

AKTUBHOTO HENPUATHUS JCHUCTBUM, TPUHOCAIIUX BpeJ  OKpPYKaroIIeh
IPUPOJHON cpeqie, YMEHHS MPOTHO3UPOBATH HEOJArOMPHUSATHBIE SKOJIOTHYECKUE
MOCJICICTBUS MIPEANPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIATh UX;

HAJIUYHS Pa3BUTOTO AKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NesTeTbHOCTH AKOJIOTUYECKOMN HAIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMATIBLHOMN
NPaKTUKE, CIHOCOOHOCTM W yMEHHUS AaKTUBHO MPOTUBOCTOATH HUEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUS CHEeUU(PUKH XUMUM KaK HAyKd, OCO3HaHUS €€ poinu B
(dbopMHUpPOBaHUN PAIMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3/IaHUU IIEJIOCTHOTO
NpEe/ICTaBIIeHUsI 00 OKPYXKAIOIIEeM MHUPE KaKk O €IWHCTBE MPUPOJIBI U YETOBEKa, B
MO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEW W PEIICHUU MOpOoOJeM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIS  COBPEMEHHOMU
UMBWIN3ALUK: B €€ TyMaHHUCTHYECKON HANpaBIC€HHOCTH W Ba)XHOW pOJH B
CO3/IJaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYpPhl, PEHICHUU TI100ANBHBIX MPOoOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTHH MEIUIUHBI, OOCCIECYCHHUH YCIOBUN
YCHEIIHOTO TpyJAa ¥ OKOJOTHYECKH KOMMDOPTHOW IKHU3HU KaXJAOTO0 dYJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TMOHUMAHUS CYIIHOCTH METOAO0B
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCHOJIb30BATh



MOJIy4aeMble 3HAHUS JJI aHajdu3a U OOBSCHEHUS SBIICHUN OKPYKAIOIIEro MUpa U
MIPOUCXOAIINX B HEM U3MEHEHU, YMEHUS J1eJ1aTh 00OCHOBAaHHBIE 3aKIIFOYEHUS Ha
OCHOBE HAay4dHbIX (DaKTOB M MMEIOLIUXCS JaHHBIX C IEJIbI0 IOJy4YEHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO MCIOJb30BaTh XHUMHYECKUE 3HAHUS IS
penieHus TpoOJieM B peajbHbIX )KU3HEHHBIX CUTYAIUsX;

UHTEpeca K MO3HAHUIO U HCCIIEN0BATEIbCKON AESITEIbHOCTH;

FOTOBHOCTM U  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUUW MO XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSAMH;

UHTEepeca K 0COOEHHOCTSAM TpyZa B pa3iIMuHbIX cepax MpodhecCuoHaTbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeIMeTHbIE Pe3yJbTaThl OCBOCHUS y4eOHOro mpeaMera «XHMHS» Ha
YpPOBHE CPEIHEro 00IIero 00pa3oBaHUs BKIIIOYAIOT:

3HaYNMEIE JUTS dbopMHUpOBaHUS MHUPOBO33PCHUS 00 yJaroIIuXxcs
MEXTUCIMIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIIEHAYYHBIC TOHSTHS, OTPaKAIOIIHNE
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHelupuKy METOJ0B IO3HAHUA,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHs, SIBJICHUE,
Ipollecc, CUCTeMa, Hay4YHbIA (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, UCCIIeOBaHNE, HAOI0ICHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJbHbIE yueOHbIe NEeUCTBUS (TMO3HABAaTENbHBIC, KOMMYHHKATHBHBIC,
PETYISATUBHBIC), obecrieunBaroIINe dbopmupoBaHue (G yHKITMOHATBLHO
IPAMOTHOCTH U COIUAJIBHOW KOMIIETEHIIMHM O0YJaIONUXCS;

CIIOCOOHOCTD oOydJaromuxcs HCIIOJIb30BaTh OCBOCHHEIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS M yHUBEPCAJIbHBIC YUCOHBIC
JIEVCTBUS B ITO3HABATEIILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHBIE PE3yibTaThl OTpakaloT OBJIAJACHHUE YHHUBEPCAIbHBIMH
y4eOHBIMM  TI03HABATEIBHBIMH, KOMMYHUKATUBHBIMH H  PETYJSITUBHBIMH
JICUCTBUSIMU.

OBaanenune YHHBepPCAJIbHBIMH y4eOHBIMH NMO3HABATEJbHBIMH
JeHUCTBUSIMMN:

1) 6azoBbIe JOrHYecKHe AeCTBHS:

CaMOCTOSITEILHO  (hOpMyIMpOBaTH W aKTyaIM3UpPOBATH  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTPHBATh;

OTpENENATh I JACATCILHOCTH, 3ajlaBas TapamMeTphl W KPUTEPUU HX
TOCTHXKCHUS, COOTHOCHUTD PE3YJIbTAThI JSATCIIBHOCTH C IIOCTABIICHHBIMH IICIISIMU;

HCIIOJIb30BaTh IIPH OCBOSHUHU 3HAHHUHA MPHUEMBI JIOTHICCKOT'O MBIIIJICHUS —
BBIJICIIATh XapaKTEpPHBbIC NMPU3HAKHM IOHATHH W YCTaHABIMBATH WX B3aHMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATUS 1JI1 OOBSICHEHUS OTACIbHBIX (DaKTOB U
SIBJICHU;

BLIOUpATh OCHOBAaHMS M KpUTEPUU sl KiIacCU(UKAIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIC CBSI3M MEKIY HU3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXJAeHUs (MHIYKTUBHBIC, JEIYKTUBHBIE, IO
aQHAJIOTUM), BBISABJISATH 3aKOHOMEPHOCTH M TPOTUBOPEUUS] B PACCMATPUBAEMBIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOJBI U 3aKJIFOUCHUS;

NPUMEHSTh B MPOIIECCE MO3HAHUSA, UCIIOIb3YEMbIE B XUMUU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIHHBIC MPEICTABICHUS — XUMHUUECKUM
3HaK (CMMBOJI) DJIEMEHTa, XuMUueckas (opMylia, ypaBHEHHUE XUMHUYECKOU
peakiuu — TMpU pPEIICHUU Y4eOHBIX MO3HABATEJIPHBIX W MPAKTHUYECKUX 3ajad,
NPUMEHSITh HA3BaHHBIC MOJEIbHBIC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCJIEI0BATEILCKIE ICHCTBHS:

BJIaJIETh OCHOBAMHM METOJ0B HAYYHOIO MO3HAHUSA BEHIECTB M XUMHYECKUX
peaxkiuu;

(dbopMynHpoOBaThH LIETU U 33]]a4H UCCIIEOBAHNUS, UCIIOIb30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(hOPMYJIUPOBaHHBIE BOMPOCH B KAadyeCTBE MHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUII;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUA M IPOBEICHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJ0M
npoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB HCCIEOBAHUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJACIaHHOMN paboTe;

npuoOpeTaTh OMNBIT YYCHHYECKOM HCCIIEIOBATEIIbCKOM M MPOCKTHOMU
JESTENBHOCTH, MPOSIBISTh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEILHOMY
MOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a4ad, MNPUMEHEHUIO Pa3IUYHbIX
METOJI0B MTO3HAHUSL.

3) pa6oTa ¢c uH(popMaIHeii:

OpPUEHTHPOBATHCS B PA3JIUYHBIX HCTOYHUKAX HHPoOpManuu (HAy4HO-
MONYJISIpHAsl JIUTepaTypa XHUMHYECKOTO COJIEpKaHUsS, CIpPaBOYHBIE IOCOOUS,
pecypcel MlHTEpHETa), aHaTM3UpOBaTh MHQPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orObope wuHbOpMaAIMK, HEOOXOAUMOW Uil BBINOJHEHMS] Y4YEOHBIX 3a/ad
ONPEIEIIEHHOrO TUIIA;

MpUOOPETaTh OMBIT HCIOJB30BAaHUS HWH(POPMAMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTU U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITETLHO  BBIOUpATh  ONTHUMalbHYIO  (GOpMYy  MPEACTABICHUS
uHpopmaiu (CXeMbl, rpaduKu, JTUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KaueCTBE CpeACcTBa Mmpu paboTe C
XAMHYECKOW WHGPOPMAIMEH: TPHUMCHATH MEXKIPEAMETHbIC ((u3uyeckue w
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOPMYJIbI, a00pEeBUATYpPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJISITHOCTH.

OByajieHre YHUBEPCATbHBIMH KOMMYHUKATHUBHBIMH TeHCTBUSIMM

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX AaeMOM TEMbI B XOJ€ JHUajora u/uiu
JUCKYCCHHM,  BBICKAa3blBaTh  HJICH, (OPMYJIMPOBATH CBOM  IPECAIOKCHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEJIOKEHHON 3a/1a4H;

BBICTYNAaTh C MPE3EHTAIMEe pe3yJIbTaTOB TMO3HABATEIILHOU JEATEIIbHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIILHO MJTM COBMECTHO CO CBEPCTHUKAMM IPY BBITIOJIHCHHH
XUMHYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW PabOThl MO MCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MPOeKTa U (OPMYIHPOBATH BBHIBOIBI
o pe3yJibTaTaM NPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS TO3MIIMIA B
X071 00CYXIeHUSI 1 OOMEHA MHEHHUSAMH.

OBiajieHUe YHUBEPCATbHBIMHU PEryJIsiITUBHBIMH IeHCTBUSIMU:

CaMOCTOSATENIbHO IUJIAHUPOBATh M OCYIIECTBIATH CBOIO TO3HABATEIbHYIO
JEeSTENbHOCTh, ONpenensis e€ Lenu W 3aJadd, KOHTPOJIUPOBATH W IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpejiaraéMblii  aJrOpUTM JACHCTBHM TNpH
BBITIOJTHEHUN Y4YEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HauOolee
3 PeKTUBHBIN CMOCO0 WX pEmICHHS ¢ y4E€TOM IIOJYUYCHHMs] HOBBIX 3HAHUM O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOECH JEATEILHOCTH Ha OCHOBE CaMOaHalln3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpenmeTHbie pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XAMUS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  NPEACTABICHUNA O XUMHYECKOM  COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHOW KApTUHBI MHpPa, POJH XHMHUH B TIO3HAHUW SBJICHUU



npuposibl, B  (GOPMUPOBAHMU MBIIUIEHUS U KYJIbTYpPbl JUYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJI pElICHUs TPAKTUYECKUX 3a]1a4
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHCTEMOM  XUMHUUYECKHUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraOIINE TOHATUS (XUMUYECKUNM DJIEMEHT, aTOM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIGHTHOCTb, 3JIEKTPOOTPULATEIHLHOCTD, XUMUYECKASI
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpallE€HHAs), MOJb, MOJISIpHas
Macca, MOJISIPHBIM O00BEM, YIIEpOAHBIM CKeleT, (YHKIUMOHAIbHAS TPYIINA,
paguKall, U30Mepusi, H30MEPhbl, TOMOJIOTUIECKUM PsiJl, TOMOJIOTH, YTIEBOIOPOIHI,
KHACJIOPO/A W a30TcolepKalllue COCAMHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemiecTB A. M. BytnepoBa, 3aKkOH COXpaHEHMs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK XUMHUU;, MUPOBO33PEHUYECKHE 3HAHMSI,
JeXalue B OCHOBE NOHUMAHMS TPUYMHHOCTH W CHUCTEMHOCTH XUMHUUYECKUX
SBJICHUH, (PAKTONOTMYECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, IOJYYCHUU W
0€30MacHOM HCTIOJIb30BAaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU JEeSATEIILHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHMI BBISBIISAITH XapaKTepHbIE MPU3HAKUA TOHITHH,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS MPH
ONKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHNYeCKUX COSTMHEHHI;

c(hOpMHPOBAHHOCTh YMEHHI HCIIOJNIB30BATh XMMHUYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMyn  OpraHMYecCKMX BEIIECTB W YPaBHEHUH XHMHYECKHX peaKIlui,
M3rOTaBIMBATh MOJEIN MOJEKYJ OPraHWYeCKHX BEIIECTB I WILITIOCTPAIMH HX
XUMHYECKOTO ¥ TIPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPHUHAMJICHKHOCTh H3YUYCHHBIX
OpraHMYeCKUX BEIIECTB MO0 HMX COCTaBy U CTPOCHUIO K ONpeneIEHHOMY
KJIACCy/Tpynme COeAUHEHUN (YTJIeBOJOPOIBI, KHCIOPOA W a30TCOJAEpIKAIIHE
COEIMHEHUs, BBICOKOMOJIEKYJIIPHbIE COEIMHEHUS), JaBaTb HMM Ha3BaHUA IO
cucremarnieckoir HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAILHBIC
Ha3BaHUS OTAEJIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMWJIEH, AalleTUJICH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (opManbIeTui, ameTamblAeTul, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAs KUCJI0Ta, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, IeJUTI003a, TIIUIIHH);

c(hOpMHUPOBAHHOCTh yMEHHsSI OINPEACNATh BHABl XHUMHYECKOW CBSI3M B
OpraHUYECKUX COECTMHEHUSIX (OJUHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHATH IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMSI; 3aKOH COXPAHEHHUS MACChI BEILIECTB;

c(OPMHPOBAHHOCTh ~ yYMEHHMH  XapakTepu3oBaTb  COCTaB, CTPOECHUE,
dbu3uYecKkue W XMMHUYECKHUE CBOMCTBA THUMUYHBIX MPEIACTABUTENICH Ppa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, 3TUJICH, NPOMWIEH, alleTHIIEH,
Oyranuen-1,3, metmwnOyranuen-1,3, OeH30J, METaHOJ, 3TAHOJ, ATHJICHIJUKOJIb,
IJIMLEPUH, (EHOJI, aleTalbJeruj, MypaBbuHAasi U YKCYCHasi KHUCIOTBI, TJIHOKO3a,
Kpaxmall, 11eJIUTI0103a, aMUHOYKCYCHAsl KUCJIOTa), MIUTIOCTPUPOBATHh T€HETHUECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHHUSMH COOTBETCTBYIOIIMX XHMHUUYECKHX PEAKIUH ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUYHUKHU YTJIEBOJOPOIHOTO
Colpbsi  (HEe(Thb, MNPUPOJAHBIM Ta3, Yrojp), CHOCOOBI HX NEPEepadOTKU U
IPaKTUYECKOE MPUMEHEHUE MPOIYKTOB MepPepadoTKH;

c(OpPMHPOBAHHOCTh YMCHHHA TIPOBOJIUTH BBIUMCIACHUS TI0 XHUMHYCCKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakIMu 10 H3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO W3 MCXOJHBIX
BEIIECTB WJIK MPOJAYKTOB PEaKITUH);

c(hOpMHUPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMON 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTOJIb3YEMbIX B XUMUU MPU U3YUCHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOJII0/IeHNe, U3MEpEeHHe, SKCIIEPUMEHT, MOJICITHUPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMUYECKHE 3HAHUS [UIsl TPUHITHS pEHICHUN B
KOHKPETHBIX JKMU3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHU COOJIOIATh TIPABUIIA TTOJIb30BAHUS XUMHYECKOM
NOCYJIOM W J1a00paTOpHBIM O00OpYyJOBaHHWEM, a TaK)Ke MpaBmiia OOpaIeHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH IO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHHWH ITUTAHUPOBATH U  BBIIOJHITH XUMHYECKUH
HKCIIEPUMEHT (TIPEeBpAIIEHUs OPTAaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUYCHUE
ATUJIEHA W U3YYEHUE €ro CBOICTB, KAY€CTBEHHbIE PEAKIMU OPraHUYECKUX
BEIECTB, JCHATypalusi OCIKOB NMPU HArpEeBaHWUU, IBETHHIE PEAKIUU OEIKOB) B
COOTBETCTBUM C TIpaBUJIAMH TEXHUKH O€30MaCHOCTU TMpuU OOpalleHuu ¢
BEIIECTBAMU W JA0OpPaTOPHBIM OO0OPYJOBaHUEM, TIPEICTABISATH PE3YIbTAThI
XAMHYECKOTO JKCIIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyTUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIHTATOB;

c(hOpPMHUPOBAHHOCTh yMEHUN KPUTHYECKH AaHAIM3UPOBATH XUMUYECKYIO
nHpOpMaLMIO, TOJYy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpPEICTBa MacCCOBOU
uHdopmanu, UHTEpHET U IpYyTUX);



chOpMUPOBAHHOCTh  YMEHMH  COONIOJAaTh  MpaBWiIa  IKOJIOTUYECKHU
1[eJecCO00pa3HOro MOBEJIEHUS B OBITY W TPYAOBOW JEATENbHOCTH B LEJIAX
COXPAHEHHUSI CBOETO 3J0POBBbS U OKPYKAIOIIEH NPUPOAHON Cpeabl, OCO3HABATh
OMACHOCTh BO3JEUCTBHUS HA JKUBBIE OPraHU3MBbI OIPEAEIIEHHBIX OPraHUYECKHUX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIICHUs] M TNPEJOTBPALIEHUS HMX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIst 0Oy4YaroIIMUXCS C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSITh 3HAHUA 00 OCHOBHBIX JOCTYMHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX SBICHUM;

JUISL  CHenbIX U Cla0OBUIAIIMX OOYyYalolUMXCS: YMEHHME HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTemMy obOo3HadeHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenqmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOmmas u HeopraHudeckas
XUMHUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TPEJCTABICHUH: O XUMHUUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XHMHUU B TIO3HAHWU SBJICHUM
npupoabl, B  (OPMUPOBAHUK MBIIUICHUS U  KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIMMOM IS pEIICHUS MTPAKTHUYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOTHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKMX  3HAHUK, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIATAIONINE MOHATHSA (XHUMHUYECKHUH 3JIEMEHT, aToM, HM30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTANM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, 3JEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKUCICHMS, XMMHUUECKAs CBS3b
(KoBaJIeHTHAsI, HIOHHAs, METAJITMYECKas, BOJOPOIHAS ), KPUCTAIIIMUECKasl pelIETKa,
TAMNBl ~ XUMHUYECKUX  pEaKIUi, PacTBOpP, BJIEKTPOJUTHI, HEIICKTPOJIUTHI,
BJICKTPOJIMTHYECKAsT JAUCCOIMAILUSA, OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pEeaKIuh, XHMHYECKOE€ PaBHOBECHE); TCOPUU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckui 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHMSI MACChl BEIIECTB, 3aKOH COXPAHCHHUS W MPEBPAIICHUS YHEPTUU
MpYU XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHHN S3bIK XUMUH,
MHUPOBO33PCHUYECKUE 3HAHMS, JICKAI[ME B OCHOBE IOHUMAHUS NPUYNHHOCTH U
CHCTEMHOCTU XMMHUYECKHUX SIBJICHUM, (haKTOJOTHMUYECKHE CBEJACHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH M 0€30MIaCHOM MCIIOJIb30BAaHUM BaKHEUIITMX HEOPTaHMYECKUX
BEIIIECTB B OBITY U MPAKTHYECKOM JACATEIbHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHHUU BBISBISATH XapaKTEPHbIE MNPU3HAKUA TOHITHIM,
YCTaHaBIMBATh UX B3aUMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOIIUE IOHATHUS IIPU
OIMCaHUU HEOPraHUYECKUX BEIIECTB U UX MPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHHH HCIOIB30BATh XUMHUYECKYID CUMBOJIMKY IS
cocTaBieHUs (HOpPMyNT  BEIIECTB M  YpPaBHEHUH  XMMHYECKUX PEaKIHi,
cuctematnueckyto HoMeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUSL OTIEIbHBIX
HEOpraHWYEeCKUX BeulecTB (yrapHblid ra3, YIJEKHCIbI ra3, amMMuak, raméHas
U3BECTh, HETallEéHasl U3BECTh, MUThEBAS COJA, TUPUT U APYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN OIpPEAeNATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAUHEHUAX PA3JIUYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBs3M (KOBaJ€HTHasi, MOHHAs, METaJNINYECKasi, BOJOPOJHAs) B COCTUHEHUSX, THUI
KPUCTANTMYECKON PEIIETKH KOHKPETHOr'O BelllecTBa (aToOMHasi, MOJIEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpeabl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHUU yCTaHaBJIMBATh MIPUHAJIEKHOCTD
HEOpPraHMYECKUX BEIECTB IO HMX COCTaBy K OMNpeAeNEHHOMY KIaccy/Tpyrie
COEIMHEHUM (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbI, OKCH/Ibl, OCHOBaHUS,
KUCTIOTHI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa Jl.
W. MenneneeBa U 1eMOHCTPUPOBAThH €r0 CUCTEMATH3UPYIOIIYIO, O0BSICHUTEIHHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKMX »dJieMeHTOB 1-4 mnepuonoB Ilepuoguyeckoil CHUCTEMBI
xuMuueckux saemeHToB JI. M. MenpeneeBa, HCIONB3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opouTaINY, «OQHEPTETUYECKUE YPOBHIY, OOBSCHATH
3aKOHOMEPHOCTU MU3MEHEHUSI CBOWCTB XUMHUYECKHX DJIEMEHTOB U UX COCAUHECHUU
0 meproJiam U rpymnmam [lepruoanyeckon CUCTEMbl XUMUAYECKUX diieMeHToB /1. 1.
Menpeneena;

chOpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh  (OMHCHIBATH)  oOmIME
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB  PaA3JIMYHBIX  KJIACCOB,
MIOATBEPKAATh CYLIECTBOBAHUE T'€HETHYECKOW CBA3M MEXIY HEOPraHWYECKUMHU
BEILIECTBAMU C ITIOMOIIBIO YPABHEHUHN COOTBETCTBYIOINX XUMUUYECKUX PEAKIUN;

c(OpMUPOBAHHOCTh YMEHHS KiIacCHU(PUIMPOBATH XUMHUYECKHE PEaKIUu IO
pa3IMYHBIM IPHU3HAKaM (YUCIY M COCTaBY pPEarupyrollUX BEIIECTB, TEIIOBOMY
s deKTy peakiuu, U3MEHEHHUIO CTETEeHEH OKHMCICHHS 3JIE€MEHTOB, 0OpaTUMOCTH
pEeaKlny, YYaCTHIO KaTaau3aTropa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBISATh YpPaBHEHHS PEaKUUN pa3TU4HbIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIM HOHHOrO OOMEHA, yUYUThIBas
YCJIOBHS, IIPY KOTOPBIX 3TU PEAKLIMU UAYT 10 KOHIIA;



c(hOpMUPOBAHHOCTh yYMEHUU TPOBOJUTH PEAKIIMHU, IOJATBEPIKIAOIINE
KAQYECTBCHHBIM COCTaB PA3JMYHBIX HEOPraHWYECKUX BELIECTB, PAaCIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  pacKpbiBaTh CYIIHOCTh  OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMM MOCPEJCTBOM COCTABJIEHHUS AJIEKTPOHHOrO OaliaHca
ATUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
peaKIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTEep CMEIMICHUS XUMUYECKOTO PABHOBECHS
B 3aBUCHUMOCTHU OT BHEIIHETO Bo3aeicTBus (mpuniui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XHUMHUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE IPOMBILIJICHHOIO IOJIyYEHUsI CEPHOM KHUCJIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTaBICHUM 00 OOIMX HAYYHBIX TPUHIUINAX M
9KOJIOTUYECKUX MPOoOIeMax XMMHUYECKOTO MMPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUHN MPOBOJAUTH BBIUUCICHHS C HCIOJIb30BAaHUEM
MOHSTUSL «MaccoBasi J0JIsI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMUYECKUX PEaKIUsIX, MACChl BEIIECTBA MM 00BhEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIUu
BEIIECTB, TEIUIOBOrO 3(deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, NMPEBPAILCHUS U COXPAHECHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOIOJATh MPaBUJIa MOJIb30BAHUS XUMUYECKOM
MOCYJION W J1a00paTOpHBIM O00OpYJOBaHHEM, a TakKe IMpaBuia OOpalleHHs] C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKLHMSAMHU IO BBIMOJHEHUIO JAOOPATOPHBIX
XUMHUYECKUX OITBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUN IUIAHUPOBATh W BBINOJHATh XUMHUYCCKHUIN
JKCIIEPUMEHT (pa3yioKeHUE MEPOKCHAa BOJAOPOJa B MPUCYTCTBUM KaTajau3aTopa,
ONPENICICHUE CpEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO  YHHBEPCAIBHOTO
WHJUKATOpA, BIMSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIu,
peaKkIMu MOHHOTO OOMEHAa, KayeCTBEHHBIC peaKIuu Ha cyinbdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTUOH AMMOHHS, PEUICHUE 3KCIIEPUMEHTAIbHBIX 3a7ad I10
TemaM «Metamib»y U «HeMmeTamibsl») B COOTBETCTBUU C TMpaBUJIAMHM TEXHUKH
0€30IacCHOCTH TPH OOPAIICHUH C BEIICCTBAMH M JIA0OPATOPHBIM 000PYIOBAHHEM,
MPEJICTaBIATh PE3yNbTaThl XHWMHYECKOTO OJKCIepuMEeHTa B ¢dopMe 3alucu
YPaBHECHHI COOTBETCTBYIOIINX PEAKIHA W (POPMYIMPOBATH BBIBOJLI Ha OCHOBE
3TUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XHMHUYCCKYIO
nHpOpManuio, IMOJy4aeMyl0 H3 pa3HbIX HMCTOYHHUKOB (CpPEICTBA MacCOBOM
KOMMYHUKauu, UHTEpHET U ApyTuXx);



chOpMUPOBAaHHOCTh  YMEHHMH  cOONIOAaTh  MpaBWia  JKOJOTUYECKU
1[eJeCO00pa3HOro MOBEAEHUs B OBITY M TPYIOBOM JESITENIBHOCTH B ILENAX
COXPAHEHHUSI CBOErO 3/J0pPOBbS U OKPYXKAIOIIEH NPUPOAHOW Cpeibl, OCO3HABATH
OMACHOCTh BO3/ICMCTBUS HA )KMBBIE OPTaHU3MbI ONPEIEAEHHBIX BEIIECTB, TOHUMAS
cmpicnt mokazarens [IJIK, mosicHATP Ha mnpuMepax CcrnocoObl YMEHbBIIEHUS U
MpeI0TBPAIllCHHs] KX BPEAHOTO BO3JEHCTBUS Ha OPraHU3M YEJIOBEKa;

JUsl 0Oy4YaloIIUXCA C OTPAaHMYEHHBIMU BO3MOKHOCTSIMU 370POBBSI: YMEHHE
MPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BELIECTB H
XUMUYECKUX SBJICHUM;

JUISL  CHenbIX U ClHa0OBUIAIIMX OOYYaloOIUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadeHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KounyecTBo yacoB

HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ Konrpoiabubie | IlpakTHyeckue

NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE pecypchl

padoTsbI padoThI

Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XUMMHU

[Ipeamer opraHn4ecKoON XUMHH. https://academy-

1.1 Teopust CTpOCHHS OPraHUYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coennHenuit A. M. bytiiepoBa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazmeny 3
Pa3nen 2. YrieBoaopoabl

[IpenenbHbIE YTI€BOIOPOAB — https://acadenmy-

2.1 2 0 0 content.apkpro.ru/lesson/258ddc06-
AIKAHbL ec23-473¢c-b3d7-ed82fcaddd02
HenpenenbHble yrieBo10poabl: https://acadenmy-

2.2 P a POABL: 6 0 1 content.apkpro.ru/lesson/4038171e-
AITKCHEL, aIKATMCHET, aJIKHHET 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApoMaTtudeckue yriaeBoa0pO/Ibl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feefd
IT
24 PHPOJHLIC HCTOTHHIH 3 1 0 https://lesson.edu.ru/04/10
yIIEBOJOPOIOB U UX MepepaboTKa
Hroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:xkanme oprannyeckue coelMHeHUus
https://academy-
31 Criuprel. Geron 3 0 0 content.apkpro.ru/lesson/5439¢18b-



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-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

7440-4b6f-bf84-c04fad71694f

Anbnerunbl. KapOOHOBBIE KHCTIOTHI.

https://academy-

3.2 C 7 content.apkpro.ru/lesson/8664h319-
HOIKHBIC SPUPBI 0ba3-4945-h076-ch7ae5858090
https://academy-
3.3 YrneBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Wroro mno pazmeny 13
Pasznea 4. A3oTcoaepxaiye OpraHudecKue coeMHeHm st
https://academy-
4.1 AMUHBI. AMUHOKHUCIIOTBI. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201bh73e
Hroro mo pazgeny 3
Pa3nen 5. BbicokoMoJIeKy IsipHbIe COeTUHEeHUsI
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 https://lesson.edu.ru/04/10
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME



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

KoauuecTBo yacon DJIeKTPOHHBbIE
HaumeHnoBaHue pa3fiesioB U TeM udpoBbie
Ne i/ pasi Kourpoububie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paszjnen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenne atoMoB. [lepronueckuii 3aKk0H
1.1 u [leproauaeckas cucTeMa XUMUIECKHIX 3 0 0 https://lesson.edu.ru/04/10
anemenToB 1. 1. MenaeneeBa
1.2 XUMUYECKHE peakluu 6 1 1 https://lesson.edu.ru/04/10
C .M 0
1.3 TPOCHHE BEIIECTRA, ATHOT00bpasHe 4 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro mo pazgeny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertabl 0 https://lesson.edu.ru/04/10
2.2 Hemerans 1 https://lesson.edu.ru/04/10
2.3 CBA3L HCOPIaHHHCCKIX  OPraHHYCCKHX 2 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Utoro no pazueny 17 https://lesson.edu.ru/04/10
Paznea 3. Xumus 4 :KU3Hb
3.1 XUMUS U )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Uroro mno pazueny 4
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 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

IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoandecTBO 4acoB
Ne Mara DJIeKTpOHHbIe HU(pPOBHIE
Tema ypoka KonTpoubnsbie | IlpakTnueckue
n/n Bcero H3ydeHHusi  oOpa3oBaTeibHbIE PECYPChI
padoThI padoTsbI
[IpenmeTr opraHMYecKO XUMUH, https://academy-

1 e BO3HUKHOBEHHE, Pa3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAYCHUE 5ele-4e24-ac02-efb16fa49f6a
Teopust CTpOEHUS OPraHUYECKUX https://academy-

2 coenmuHenuit A. M. Bytiepoga, 1 0 0 content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHEIE ITOJIOKEHUS ab0e-4c59-9dcf-20517ae4b52e
[Ipencrasnenue o
KJIACCU(PUKAITUN OPraHUICCKUX
BemectB. HoMenkaTypa https://academy-

3 ' M 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucTeMaTHeCKas) H e1a9-410f-b8be-b4ch589aeadl
TPUBUAIBHBIC HA3BAHUS
OpPraHMYCCKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOEHUE hitps:/academy-

4 ’ . p ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
TOMOJIOTHHCCKIH Pl ec23-473c-b3d7-ed82fcaddd0?2

" https://academy-
MeTaH 1 3TaH — MPOCTEHIIIHE

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
TpEACTABUTCIIH ATKAHOB ec23-473c-b3d7-ed82fcadddo2
AJKEHBI: COCTaB U CTPOCHHE, hitps://academy-

6 . 1 0 0 content.apkpro.ru/lesson/4038171e-
cpouctna 4158-4bd1-ae98-18dc1cfb9399

7 ITUICH 1 POTIHIICH — 1 0 0 https://lesson.edu.ru/04/10

HpOCTCﬁH.IPIC npeACTaBUTCIIN



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

AJIKCHOB

[Ipaktuyeckas padora Ne 1.

https://academy-

8 «IlomyueHnune sTuneHa u content.apkpro.ru/lesson/53cd2379-
W3yYECHHUE €TI0 CBOMCTB) 2a45-43b1-9f67-7ebcdaf03ce0
Anxaauensl. byraguen-1,3 u
metunoyramuen-1,3. [Toayyenue

9 yran ya https://lesson.edu.ru/04/10
CUHTETHUYECKOTO KaydyKa
pe3I/IHI)I
ANIKMHBI: COCTaB U 0COOEHHOCTH
CTPOCHHS, TOMOJIOTUUECCKUH PSII.

10 P L A https://lesson.edu.ru/04/10
AneTnneH — NpoCTENIINI
Hpe)ICTaBI/ITeJ'IB AJIKUHOB
Brrumcnenus 1mo ypaBHEHUIO https://academy-

11 N M content.apkpro.ru/lesson/7dada027-
XUMIACCKOM peaKiiiu 8448-418f-b416-fbaledd4ab6d

https://academy-
ApeHbI: OEH30J1 H TOIYOI.
12 Tp Y content.apkpro.ru/lesson/d86d7d00-
OKCHIHOCTS #peHoB d5b4-491d-aded-c3dda19feef4
I'enernueckas CBSA3b

13 YIICBOZIOPOIOB, https://lesson.edu.ru/04/10
MPUHAICKAIUX K Pa3TMYHBIM
KJ1accam
[IpupoaHbIe HCTOYHUKH
YTIEBOIOPOIOB: IPUPOIHBIN ra3

14 U TIOITyTHBIE HE(TSAHBIE T'a3bl, https://lesson.edu.ru/04/10
HE(PTh U IPOIYKTHI &€
nepepaboTKH
IT

15 PHPOJIHIE HETORHIIA https://lesson.edu.ru/04/10

YIJI€BOIOPOAOB: IPUPOIHBIN ra3



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
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

Y TIOITyTHBIE HE(TSAHBIE ra3bl,
He(PTHb U IPOAYKTHI €€
nepepadboTKu

KonTtponsHas pabora o

16 https://lesson.edu.ru/04/10
pazaeny «YTIeBOAOPOIbI»

[IpenenvHbIE OTHOATOMHBIE https://academy-

17 CIIUPTHI: METAHOJ U ITAHOJI. content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBs3b 7440-4b6f-bf84-c04fad71694f
MHOTr0aTOMHBIE CIIUPTHI: https://academy-

18 content.apkpro.ru/lesson/461aa9c8-
JTHICHETHROID 1 HIHIEPHH cOef-4827-a8e5-012a0bedc826
DEHOJI: CTPOCHUE MOJIEKYJIBI, https://academy-

19 (br3UYeCKre U XUMUYCCKHE content.apkpro.ru/lesson/649883b8-
CBOMCTBa, MPUMEHEHNE 7¢5f-4f16-896e-10a2278b08f1

https://academy-
Anpaerunpl: GpopmManbaerua u

20 ACTHIEL }; ACTIA content.apkpro.ru/lesson/8664b319-
AUCTAILACTHAL. ALCTOH Oba3-4945-h076-ch7ae5858090
OIHOOCHOBHBIE MpPEICIbHBIE https://academy-

21 KapOOHOBBIE KHUCJIOTHI: content.apkpro.ru/lesson/b4feaa04-
MYpPaBbUHAS U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[IpakTnueckas pabota No 2. https://academy-

22 «CBoiicTBa pacTBOpa YKCyCHOM content.apkpro.ru/lesson/9834d408-
KHUCJIOTBI» 386d-444a-8de3-7efba8b98cdb
CreapuHOBast U OJIEHHOBAs

23 KHCJIOTBI, KaK IPEJCTaBUTENN https://lesson.edu.ru/04/10
BBICIHINX KapOOHOBBIX KUCIIOT
Mpli1a Kak COJIM BBICIIIUX

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

MoOIoIIlee AeHCTBUE



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/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
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/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
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

Crnoxwuble 3(pupbl Kak
MIPOU3BO/IHBIE KAPOOHOBBIX

https://academy-

25 r content.apkpro.ru/lesson/71ac43f2-
KHCIIOT. T HAPOIHS CTOMHBIN a004-4945-a0eb-1e59cd5F4dof
3¢upoB
JKupsr: runponus, npuMeHeHue, https://academy-

26 5 content.apkpro.ru/lesson/71ac43f2-

HoJoriHceckas poJtb KUpos a0d4-4945-a0eb-1e59cd5f4dof
VrneBoasl: cocTas,
knaccudukanus. Baxuenmme https://academy-

27 .' content.apkpro.ru/lesson/709ce43a-
TpC/ICTABUTCITH. TJIHOKO3, deb6-4281-963b-01d2e212d4d0
¢bpykTo3a, caxaposa
K

28 PaxMaJl 1 IIEJITON03a KaK https://lesson.edu.ru/04/10
IIPUPOJIHBIE TTOTUMEPEI
KonTtponsHas padota o

asze

29 sy https://lesson.edu.ru/04/10
«Kucnopoacoaepxarine
OpPraHHYECKUE COCTUHCHUS

https://academy-
30 AMMHEBI: METUJIAMUH U aHUJINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201h73e
AMUWHOKUCIIOTHI KaK
aM(pOTepHbIC OPraHUYCCKUE https://academy-

31 P p 5 content.apkpro.ru/lesson/c2f2f3d7-
COCHMHCHHA, HX ODHOJIOTHHECKOC 43d1-4873-ace0-78eca6009628
3gauenue. [lenTuast
benku xak npupoHsie https://academy-

32 BBICOKOMOJIEKYJISIPHBIE content.apkpro.ru/lesson/c2f2f3d7-
COCIMHEHUS 43d1-4873-ace0-78eca6009628

33 OCHOBHBIE IOHATH XMMHH https://lesson.edu.ru/04/10

BBICOKOMOJICKYJIAPHBIX



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
https://lesson.edu.ru/04/10
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://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10

COEIMHEHUIN

OcCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX

34 . 1 https://lesson.edu.ru/04/10
coeauHeHui. IlmacTMaccel,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO HACOB I10 34

[TPOTPAMME



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

11 KJIACC

KoaunyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl

XUMHUYECKUH DJIEMEHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
DneKTpoHHas KOH(UTypaIys aToMOB
[Tepnoanueckuit 3akoH u [lepuoandeckas
cucTeMa XUMHYecKux dneMmentos 1. U.

2 A . 1 0 0 https://lesson.edu.ru/04/10
MenpeneeBa, ux CBsI3b C COBPEMEHHOM
TEOpUEN CTPOCHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHAYECKUX DIIEMEHTOB U UX
COEIUHEHMH 10 TPYIIIAM U IIEPUOLAM.

3 pyn p 1 0 0 https://lesson.edu.ru/04/10
3HaYeHHE MEPUOJNIECKOTO 3aKOHA U
CHUCTEMBI XUMHUYECKUX d1eMeHToB JI.11.
MenpeneeBa B pa3BUTHUH HAYKH
Crpoenue BeniecTBa. XMMUUYECKas CBS3b,

4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1 0 0 https://lesson.edu.ru/04/10
KOBAJICHTHOH CBsI3u. BonopoaHas cBs3b
BasleHTHOCTB. DIJIEKTPOOTPUIIATEITLHOCTD.
Crenenn okucieHus. Beriectsa

5 1 0 0 https://lesson.edu.ru/04/10
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHHUS
[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.

6 HcTuHHBIE U KOJIJIOUTHBIE PACTBOPBI. 1 0 0 https://lesson.edu.ru/04/10

MaccoBas [0 BelllecTBa B pacTBOpPC



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

Knaccugukanus 1 HOMeHKIIaTypa
HEOPraHUYECKUX COECTMHEHHUI.
I'enernueckas cBsi3b HEOPraHUUECKUX
BEILECTB, Pa3JIMYHbIX KJIACCOB

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

Knaccugukanus XuMHIeCKIX peaKIfii B
HEOPraHUYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXpaHEHHUS MacChl
BEILIECTB; 3aKOH COXPAaHEHUs U
IIPEBPALICHUS YHEPTUU IIPA XUMUYECKUX
peakumsx

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

Cxopocts peaknun. OOpaTUMbIe
peakuun. XMMHUYECKOE paBHOBECHE

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

10

[Ipaktrueckas padota Ne 1. «Bnusiaue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

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

11

DIEKTPOIUTHYECKAS TUCCOIHAIINS.
[Tonsatue o BogopoaHoM nokasarene (pH)
pactBopa. Peakiiu HOHHOTO OOMEHa.
I'uaponus opranuveckux u
HEOPraHUYECKUX BEIICCTB

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

12

OKHCAUTENHEHO-BOCCTAHOBUTEIHHBIE
peakiuu. [lonarue o0 anekTponuze
pacIuiaBoB U PacTBOPOB coJiei

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

13

KonTponpHas pabota no pasueny
«TeopeTnyecknue OCHOBBI XUMHM»

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

14

MeTtamnsl, HX HOJI0XKEHUE B
[Iepronnueckoi cucreMe XUMHYECKUX
anemenToB /. 1. MenneneeBa u
0COOCHHOCTH CTPOEHHUs aTOMOB. O01IHE

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

¢bu3nuecKue CBONCTBAa METAJLIOB

15

CrinaBbl METAUIOB. DJIEKTPOXUMUYECKUI
PSAI HAIPSKEHUN METAJIOB

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

16

XHUMHYECKHE CBOMCTBA BAKHEUIIINX
METAJUIOB (HATPUH, KaTU, KaJbLIUH,
MarHui, aJIOMUHHAN) U X COCTUHEHHI

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

17

XnMHYecKHe CBOMCTBA ITMHKA, JKeJie3a U
UX COeTUHECHUH

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

18

XHWMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COeqUHEHNN

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

19

[IpakTnueckas padota Ne 2. "Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Mertamis»"

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

20

HemeTtamnel, MX I0OJI0KEHHE B
[Teproanyueckoit cuctreMe XUuMHYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

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

21

®u3nYECKUe CBOMCTBA HEMETAIJIOB.
AnnoTponus HEeMeTauIoB (Ha pumepe
KHcIopoa, cepsbl, pochopa u yriepoaa)

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

22

XHWMHYECKUE CBONCTBA TaJIOTCHOB, CEPbI
U UX COEOUHEHUN

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

23

XHUMHYECKUE CBOMCTBA a30Ta, (hocodpa u
HUX COeIUHEHUU

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

24

XHUMHUYECKUE CBOMCTBA YIIIEpOa,
KPEMHHS U UX COCAUHEHUMN

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

25

[IpumeHeHne BaXXKHENIINX HEMETAIIOB U
UX COETMHEHUN

https://lesson.edu.ru/04/10
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26

O0001IeHNEe ¥ CHCTEMATH3aLKs 3HAHUI
no Teme «Hemerannely. Berancienns no
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKHE PACUETHI

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

27

[Ipaktuyeckas padora Ne 3. «Pemenune
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemetanmsl"»

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

28

KontponsHas pabora no temam
«Metamael» u «HeMeTaminny

29

Heopranunueckue u opranudeckue
kucnoTsl. Heoprannueckue u
OpraHMYeCcKrUe OCHOBAHUS

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

30

AmboTepHbIe HEOpraHU4YeCKHe U
OpraHUYECKUEe COCTUHEHUS.
I'eneTrnueckas cBsI3b HEOPraHUUECKUX U
OpraHMYECKUX BEIECTB

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

31

Ponp xuMuu B o0ecrieueHun
AKOJIOTUYECKOM, SHEPreTUYEeCKON 1
MUIIEBON O€30TIaCHOCTH, PA3BUTHH
MEIULIMHBI

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

32

[IpencraBienus 06 00X HAYIHBIX
MPHUHIIMIIAX TPOMBIIILICHHOTO MOJTyYCHUS
BAXHEHIINX BEIIECTB

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

33

Yenosek B MUPC BCUICCTB U MATCPHUAJIOB

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

34

Xumus u 3A0POBBEC UCIIOBCKA

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

OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

34
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O IIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIAA YYEHUKA

Xumus, 10 knace/ T'abpuensu O.C., OctpoymoB U.I"., CnankoB C.A., AkiimonepHoe o01iectBo «3narenbcTBo
«IIpocsemenue»,2021 r
Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WN.I'.; Cnankos C.A., AkunonepHoe o61iectBo «3gaTenscTBo
«IIpocsemenune»,2021r.

METOAUYECKHUE MATEPHUAJIBI AJI51 YUUTEJISA

Xumusi(6a30BbIiypoBeHb). Peann3anus o0pa3oBanus: MeToguueckoe nmocoodue st yuutens / Kapepuna A. A., [Tuuyruna
I'.B.; mox pen.I'. B. ITuuyrunoit. M. : ®I'BHY «MHcTuTyT cTpareruu pazsutus oopazoBanusi PAOy», 2022 81 c.:u.
HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

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