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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro o01iero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepallbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX ToNokeHui «Ctparerun pa3BuTusi BocnuTaHus B Poccuiickoi
@enepanuu Ha nepuon 1o 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MporpaMMmbl MO XUMHUH, K OINpPENEICHUIO
oO1elt cTpateruy 00y4YeHus, BOCITUTAHUSI M PAa3BUTHUSL O0YUYaIOIINXCA CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YPOBHE COCTABHIIU
koHnentyanbHble TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeabHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHuA. OTH UEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
YellOBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
oOyyJaromuxcsi Ha YpoBHE CpeIHEer0 00IIero o0pa3oBaHUsl Cpe/CTBAaMU Yy4EOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOrO ONpPENESIEHbl B
mporpaMme 10 XHMHUU € YY4ETOM CHenu(PuKd HAyKd XUMUU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEePUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1ened W MPUHLNIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBbI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOylo posib B
COBPEMEHHOW IMBWJIM3AIMK, B CO3/laHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B ()OPMHUPOBAHUE PAIIMOHATILHOTO HAYYHOTO MBIIJICHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIeM MHUPE Kak O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (pOpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HUM KaxXJI0ro uieHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootrBercTBUM ¢ OOmMMH LEISIMH M TPUHLUIIAMH CPEIHETO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YECHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIOYEHUS B KU3Hb COLIMYMA, MPOJOJIKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomiuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeopraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€PKaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKou XumMuu. POpMHUPOBAHUE JAHHOM CUCTEMBbl 3HAHUW IPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Ppa3BUTHEM  3HAHUHM HAa  ONPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpeJCTaBlICHU O CTpoeHuu BenlecTB. CBeAeHUs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHndeckod XUMHM IIOJy4arOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KJIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKUU.

[Ton HOBBIM yriOM 3peHHs B mOpeamere «XuUMHUS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD»  O0yYarolMMCsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



riy0ke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIiei 10 0OBACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, d TAKXKE O XUMUYECKHUX PEAKLUMX, UX CYILIHOCTH H
3aKOHOMEPHOCTSAX IIpOTeKaHus nomnosiHgercss B Kypcax 10 um 11 ximaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMM, PacKpbIBAIOT €€ POJIb B IIO3HABATEIBHOM W IPAKTHYECKOU
NESTEIIbBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHsSI K IIPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HH(POPMALMIO U
OPUMEHATh €€ U1 IIONOJHEHUs 3HAaHWM, pEUNICHUS HHTEIUIEKTYalbHbIX |
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHUS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
bunocockux uAeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHHMYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM SKCIEPUMEHTA H
pelIeHUs] MPOTUBOPEYMII MEXIAy HOBBIMH (aKTaMHM U TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEUIEHUU 3KOJOTHMYECKUX NpodiieMm, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTHS M COLMAIU3ALMU
oOy4Yarommxcs MNPUHATHIE NPOTPAMMOM MO XUMHUU MOJIXOJbl K OINPEAEIICHUIO
COJIEp)KaHUsI M TOCTPOEHUS TpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBMI, HUMeEIOIMX 0a30Boe 3HAUYCHHE JJIs
pa3IMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpodsieM, MOHCKa, aHalu3a u
00paboTku nHpOpMAaILIK, HEOOXOAUMBIX IJI MPUOOPETEHUSI OTbITA MPAKTUYECKON
U HCCIIENOBATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, TP OMPEACICHUH
CoJlepKaTeJIbHOM XapaKTepUCTUKHM LieJied U3Y4YeHHUs MpeaMeTa HarpaBiIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAayKHd KakK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH W3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMbl XHMHYECKUX 3HAaHWH KaKk BaKHEHIIeH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHHSI,

o (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIHi, HEOOXOMMMBIX Il MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOTIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e30MacHOro o0paIieHus ¢ BEIIeCTBAMM.

Hapsiny ¢ atum, conepxkaTenbHas XapaKTepUCTUKA 1IeJiel W 3a/lay U3y4YeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NPENolaBaHNM XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTECHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHus OOYy4YEeHUs, OpPHUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHCHHUS WX B PCABbHOU >KM3HU
JUTSL pEIIeHUs TPAaKTUYECKHUX 3a]1a4.

B cBs3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHS» JOMUHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanranusi oOyJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY TPHHATHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBS3aHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIONMIUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIIUH), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJieM, MOoMCcKa, aHaIu3a U 00padoTKu MH(POPMAIIUH,
HEOOXOJUMBIX Il TIPUOOPETEHUsS ONbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XWUMHU, a TakXKe JJs OICHKH C TO3UIUI
IKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa U MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHalu3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTIONB30BaHNS, TIOTIOHEHUSI SHEPTETUIECKUX PECYPCOB H
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
UCTIONb30BAaHUS TOJIYYCHHBIX 3HAHUM /Il MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SIBIICHUSMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MNpeaMET «XHUMUS»
0a30BOr0 ypoBHS BXOAMT B COCTaB MpeaMeTHOM obmacTi «EcrecTBeHHO-HayUYHbIE
pEeIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUsI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 vacoB: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COECIUHEHUSX — OMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKaMKu opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C 00pa3laMu OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHMUE JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W d3TaH —
NPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUNA psll. DTHIEH U NPOIUJIEH —
IpOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u mermwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi mojaumepusanuu). [lonmydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifi. ALIETUIICH
— TPOCTEHIIMNA TMpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzoin: cocraB, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHUe. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUYHOCTb



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

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IIpuponmHslii ra3 W IIONYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TepMUYECKUU, KATaUTUYECKU), NUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHME C O0Opa3lamMu IIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJOPOJOB |
raJIOTeHONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITUIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

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

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHMMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMHU MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHEe MEeTaHOJIa U 3TaHOJa Ha OPraHKU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJUKOIb W  TIIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHUE CO MIEIIOYHBIMU
MeTaJlJIJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa U STHUIICHTJIUKOJIS.

@deHoJ: CTPOCHHE MOJEKYJbl, (U3NYECKHUe M XUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAETHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOWCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIJIOTBI: CTpOeHHE, (PU3HUeCKhe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKalUu), MOJIy4eHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAsl KUCIOTHI KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QHUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KHUPOB.



YrneBompl:  coctaB, KjacCH(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucnenne ammuadHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonoruyeckas poiib. Potocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

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

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX IPEBpAIICHUI:
IPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJCHCTBUE TINIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumoneicTBHEe Kpaxmana C HOJOM),
IIPOBEICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IMPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WJIM MTPOIYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4eckue COeTMHEHHUS.

AMUHOKHUCIOTH Kak aM(poTepHble oprannyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha MpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHUYECKHME CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCNEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeITMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUS U MOJTUKOHIEHC AL

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kiacce OCYUIECTBISETCA YEpe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAyYHBIX MOHATHHA, TaK U TOHITHH, SBISIOLIMUXCS CUCTEMHBIMHU IS OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO11ue ecTecCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHUE, HAYUHBIN (PaKT, TMIIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kilaccu(ukaius, nepuoJuIHOCTb, HaOII0ICHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUUECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3NUECKHUE BETUUYHUHBI U €UHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuUHEpalbl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
pECYpCHI.

TexHonorusa: MNHIIEBbIE MPOAYKTHI, OCHOBBI PpAalMOHAIBHOTO MHUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHl 3neMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000JI04Ka. DHEPreTUYECKUe YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTaH, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpenesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKs aTOMOB.

[Tepnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenneneeBa. CBsi3b MepUOIUYECKOTO 3aKoHA U [leprognyeckoil cucTeMbl
xuMmudeckux siaeMeHToB Jl. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX M CJIOXHBIX BEIIECTB IO TpyNlaM M IEepPHOJaM.
3HauYeHHE MIEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHAbI XMMHYECKON CBS3U
(kOBaJIeHTHasi HEMOJsIpHas W MOJSpHAs, UOHHAsA, MeTajinyeckas). MexaHUu3Mbl
o0pa30oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKkUuenTopHsiil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



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

[loHaTne O aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCIUHEHUN. Homenxkiatypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTuueckass CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanmss XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iaudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiautuueckas nuccounanus. CuiabHble U cliadbie 31eKkTponauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tadiaui «Ileproguyeckas cucrema XuMuIeckux siaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOUN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUEThI, PACUEThl C HCHOJIb30BAHUEM IIOHATHUS «MaccoBas
JIOJIs1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilomoxxenue HemetaiuioB B Ilepuoamueckor cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpoaa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEUINIMX HEMETAUIOB (TajoreHoB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJACOJIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucremMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guisndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHUE
HKCIEPUMEHTANIbHBIX 3a/a4, HaAOJIOJIeHWEe M OIMCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBUE THIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEAaKI[MU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BellecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B oOecrieyeHUH IKOJIOTUUYECKOM, YHEPreTUUECKON U TMHUILEeBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEIIECTB W MaTEpPUANIOB: BAXKHEUIIME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTEepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEpPAJIbHbIC
yIa0OpeHusl.

XuMus M 3J0pOBbE YEJIOBEKA: IpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MMaCHOTO MCIOJIL30BaHUS MpenapaToB OBITOBON XUMUU
B OBCEIHEBHOM KHU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYECHUH OOmEeH
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TakK W TIOHSATUM, SBIISIFOLIUXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKHUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpAIBI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAeMbIE, TOTLIIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, ITHILEBAs
MPOMBIILICHHOCTh,  (hapMalleBTUUeCKass  MPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

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

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 00Opa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUMN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [I€HHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUECKOro o0pa3oBaHus;

HaJIM4YME MTPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
CANMHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAMM U TpPaBWIAMM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
O0yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakIaHCKOr0 BOCIMTAHUA:

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN y4E€OHBIX M NO3HABATENIbHBIX 3a/1a4, BBIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUECKOTO
IIPUMEHEHUSI XHMHH, OCO3HAHMUS TOTO, YTO JOCTHIKCHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  I[OWCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M IOCIEAYIOIIEM
aHaJin3e MHQOPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CHOCOOHOCTH OLICHWBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAaHUE ITOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOMIOIeHNs TpaBWJI O€30MacHOTO OOpalleHHuss ¢ BEIIeCTBaMU B OBITY,
IIOBCEJHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH TPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HaHUSl TOCTEACTBUNA W HENPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOseHus
QJIKOT'OJIsI, HAPKOTUKOB, KYpEHU);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTLHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTME€ B PEIICHUM MPAKTUYECKUX 3adad
COLIMAJIbHON HAPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro Poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U PE3yJbTaTaM TPYAOBOU IE€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peau3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11eJIeCOO0Pa3HOr0 OTHOILIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa SKOJOTMYECKHX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIOJB30BAHUSA JOCTHIXKEHUNW XUMHH JUIS
pelIeHus: BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHAMAECMBIX JCUCTBUM U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILMAIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTHUBHO MPOTUBOCTOSITh HJEOJOTHUHU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUS:

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

MOHMMAaHUS CHeuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PANMOHATIBLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCcTaBlIeHusT 00 OKPYXKAroIeM MHUpE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHHM JUII COBPEMEHHOM
UUBUJIM3AUUM: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37aHNM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, JHEPIreTUUYECKOU, MUILEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, 00ECIICUCHUU YCIOBUMN
YCHENIHOTO TPpyJa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS aHAIU3a U OOBSICHEHUS SBJICHUA OKPYKAIOIIETO MUpPA U
MIPOUCXOMSINUX B HEM M3MEHECHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON AeSITENbHOCTH;

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

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHATbHOU
NEATETLHOCTH.

METANIPEJMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUA  MHPOBO33PEHHS]  OOydYaroIIMXCA
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DSHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIH (aKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleOBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NelcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHEIC,

PETYJSITUBHEBIE), o0ecreynBarome dbopmupoBaHue (GyHKUIMOHATBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIUU O0yYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaajnenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMOo3HABATEJIbHBIMH
AEHUCTBUSIMM

1) 6a3oBble JJOrHYecKHe JelCTBUSI:

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

ONPEAEATh LENU JIEITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

KCIOJIb30BaTh NP OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE NMPU3HAKKU TMOHSATUA W YCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIi;

yCTaHAaBJIMBATh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JE€NYKTHUBHBIC, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOCIIBHBIC IPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKOH
peakiuy — TMPU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaKLnii;

dbopMyIMpOBAThH MEJIN U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MIOCTABIICHHBIC
U CaMOCTOSITeNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJA0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpoOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, TMPOSBISTH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUsI TMPAKTUYECKUX 3ajay, IMPUMEHEHHUIO Pa3IuYHBIX
METOJI0OB TTO3HAHMSI.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIUYHBIX HCTOYHMKAX WHGoOpMarmu (HaAy4dHO-
MONyJISIpHAsl JIMTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPAaBOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanuM3upoBaTh MUH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpECTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTH;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3JIMYHBIE METOIbI MPU TOUCKE U
orbope wuHPOpMALMK, HEOOXOAMMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HHPOPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMYy  MpEACTAaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIB30BaTh HAyyHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMel: TNPUMEHATh MEXKIpeAMeTHble ((pu3nueckue u
MaTEMaTHUYECKNE) 3HAKU U CUMBOJIbL, (hOpMyJibl, a00OpeBUATYpPbI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgJaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYIHPOBATh CBOM  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIIIOJIHEHUU
XUMHUYECKOT0 3KCIEpPUMEHTa, MPAKTUUECKOW paboThl MO MCCIEOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poekTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIIUN B
X0J1e 00CYK/IeHUSI 1 0OMEHa MHCHUSIMH.

OBi1aieHHe YHUBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpUT™M JAEUCTBUI MpHU
BBIMIOJJTHEHUM YYE€OHBIX M HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Y4ETOM IOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSIX;

OCYIIIECTBISTh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJM3a
Y CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHUS Kypca «OpraHuueckas XUMUSI»
OTpaXkaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIM XUMHUHM B TIO3HAHUU SBJICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHUs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAsS
Macca, MOJIIPHBIM 00BEM, YIIEPOJHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MEpHs, U30MEPBI, TOMOJIOTUYECKUN PSAZ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, U a30TCOJAEpX AIIUEe COCANMHEHHUS, MOHOMEp, MOJIMMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHsI MacChl BELECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKHE 3HAHUA,
JeXallue B OCHOBE NOHMUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IPaKTUYECKOHN ACSATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTE€pHbIE MPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OMHMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMynl  OpraHMYECKMX BEIIECTB W ypPAaBHEHUH XMMHUYECKUX pEakKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c()OPMUPOBAHHOCTh YMEHHUM YCTAHABIIMBATh MPUHAIJIC)KHOCTh H3YyUEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBY M CTPOEHUID K OIPEACIEHHOMY
KJIacCy/Tpynne COoequHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknarype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTJAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPONWIEH, alleTUJIEH,
STWJICHTJIMKOJb, TIULEPUH, (EHON, (popManblerus, aueTaibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJII0K034,
bpyKTO3a, Kpaxmal, eJIJTI0J103a, TIUIUH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. bytiepoBa it 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPAa3IHMYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, IPOIWICH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsi U YKCYCHas KHUCIOTBI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, AMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUN C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIAN Ta3, Yroyib), CIOCOOBI UX TMepepabOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB IIEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOJAYKTOB PEaAKIINN);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJCTh CHCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOJII0JeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS Uil TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCy/IOl U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JTa0OpaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYCCKUU
AKCTIIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, NOJTyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUHU OPraHUYECKHUX
BEIIECTB, JCHATYypaIusi OCJIKOB MPU HArpEeBaHWM, I[BETHHIC pPEaKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIAOOpPaTOPHBIM O0OpPYJIOBAaHUEM, WPEACTABISATh PpPE3yJbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3aluch YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii u GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, OHUMast cMbIca Tokazarens [1JIK, moscHATh Ha MpUMepax CIIOCOOBI
YMCHBIICHUS M TMPEJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

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

JUIS CIIETIBIX W CJIA0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa, POJA XHMHUHA B TO3HAHWM SIBJICHUM
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUs] MPAKTHUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 370POBBIO U MPUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHUH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIATalOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, W30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCICHUSI, XUMUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAS, METAJTMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJUTHUYECKAST JTUCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHHS IMPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKHX SIBIICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU M 0€30MMacCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIHLHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JJIs
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  PEAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (YrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HeTallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAs, MOJEKYJIApHasd,
VOHHasl, METAJUIMYECKAs), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKHUX BEIIECTB MO HMX COCTaBYy K ONPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICI MEPUOINYECKOr0 3aKoHa [,
N. MenpneneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemeHToB /. M. MenpaeneeBa, ucnonb3yss MHOHSATUA «S-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHMW», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCIMHEHUU
0 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMHYECKUE CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T'€HETHUYECKOM CBS3M MEXKIYy HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMyHBIM TpPU3HAKaM (YUCIY M COCTaBYy pEarupyrolliux BEHIECTB, TEIJIOBOMY
s dekTy peakuuu, U3MEHEHHUIO CTENEHEW OKMUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEaKlK, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YUYUThIBAs
YCJIOBUS, ITPU KOTOPBIX ATH PEAKLIMU UAYT 10 KOHUA;



c(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATH
OIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peakIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTeus (nmpunuui Jle llarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHUYECKHE IMPOILIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYHMCIECHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakud Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLUSMHU IO BBIINOJIHEHUIO J1a00OpaTOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEHUE MEePOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENIEHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakluHu,
peaklMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7ay 110
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKIUil U (HOpMYIUpOBaTh BBHIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEACTBA MAacCOBOM
KOMMYHUKaIH, IHTEpHET U ApYTHX);



chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXpPaHEHHUsSI CBOETO 3J0POBbS M OKPYKAIOLIEH MPUPOJHON Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocoObl YMEHBIICHUS |
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIOBEKa,

JUISE O0YYarONIUXCsS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYyYalONIMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucteMy obo3HaueHui JI. Bpaitns s 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
IIpenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no paszneny 3
Pa3nes 2. Yraesoaopoasl
2.1 [IpenenbHbIE YrIeBOAOPOABI — aJKaHbI 2
9 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 |
ux nepepadoTka
Hroro no pazgeny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
3.1 Cruprel. ®eHon 3
39 Anbnerunsl. KapOOHOBBIE KUCIIOTBI. . |
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 1




Hroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 3
Hroro no pazgeny 3
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne i/ P Kourposbnbie IIpakruyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Ctpoenue atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemeHToB /1. 1. Menaeneena
12 Crtpoenue BemniecTBa. MHOrooopasue 4
) BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Metanst 6 1
2.2 Hemertamnsl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX )
' BEILECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMUs 1 )KU3HbB 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon
KonTtpo JIeKTPOHHBbIE HU(POBHIE
Nen/m Tema ypoka IIpakTHyeckue
Bcero  JbHbIE o0pa3oBaTejibHbIE PeCypChl
padoThI

padoThI

1 [IpeameT oprannueckoil XUMHUH, €€ BOSHUKHOBEHHUE, 1 bubnnorexa [JOK
pa3BUTHE U 3HAUCHUE https://lesson.edu.ru/04/10
) Teopus cTpoeHUs OpraHU4ECKUX COeIMHEHnN A. M. | Bubmorexa OK
ByTepoBa, eé OCHOBHBIE MTONOIKEHs https://lesson.edu.ru/04/10
[IpencraBnenue o kiaccUPUKAUN OPraHUYECKUX Bbu6mmoteka [JOK
3 BenlecTB. Homenknarypa (cucremarudeckas) u 1 https://lesson.edu.ru/04/10
TPUBUAIIbHBIE HA3BAHUS OPraHUYECKUX BEIIECTB
bu6mmoteka IIOK
4 AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUH s 1 https://lesson.edu.ru/04/10
5 MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN | bubnnorexa [JOK
ANTKAHOB https://lesson.edu.ru/04/10
bu6nunorexa LIOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 https://lesson.edu.ru/04/10
7 OTWIIEH U MPONMIIEH — MPOCTEMIINE I bubmmorexa LIOK
MPEICTABHTENH ATKEHOB https://lesson.edu.ru/04/10
g [Ipaktuueckas padota Ne 1. «llomyuenue sTuineHa u | 1 bubmorexa LHOK

HU3YUCHHUC €TO CBOICTBY

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




Ankanuensl. byraauen-1,3 u metminOyranuen-1,3.

bu6nmoreka [IOK

9 .
[TomyueHne CHHTETUYECKOTO KaydyKa U Pe3UHBI https://lesson.edu.ru/04/10
AJIKUHBI: COCTaB M 0COOEHHOCTH CTPOSHHUS, bubnunoreka LIOK
10 TOMOJIOTMUECKUN psil. ALETUIIEH — IPOCTEHIINi https://lesson.edu.ru/04/10
MIPEICTABUTENb AIKUHOB
bubnunoreka LIOK
11 Brlunciienus mo ypaBHEHUIO XUMHAYECKON peakiiuu https://lesson.edu.ru/04/10
bubnunoreka LIOK
12 Apenbl: 6eH30J1 U TOJTY0JI. TOKCHYHOCTh apEHOB https://lesson.edu.ru/04/10
13 I'eneTudeckas cBsI3b yIiieBOJOPOIOB, bubmmorexa LIOK
MPUHAJJISKAIINX K Pa3IMYHBIM KJIaccaM htps://lesson.edu.ru/04/10
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB: bubnnorexa [JOK
14 IPUPOJIHBIN ra3 U MOMyTHbIE HEPTSIHbBIE Ta3bl, HEPThH https://lesson.edu.ru/04/10
U TIPOAYKTHI €€ mepepaboTKu
[IpupoHbIe HCTOYHUKH YTIIEBOJOPOIOB: bubnmnorexa [JOK
15 HPUPOHBIH ra3 v MONMyTHbIE HEQTSIHbIE ra3bl, HEPTH https://lesson.edu.ru/04/10
U TIPOAYKTHI €€ mepepaboTKu
bu6nunorexa LIOK
16 KontponbHas padota no pasaeny «YTiIeBOI0pOIAbD) https://lesson.edu.ru/04/10
17 [IpenenbHbIE OAHOATOMHBIE CHUPTHI: METAHOMI U bubnnorexa [JOK
sranon. BoaopoHas cBs3b https://lesson.edu.ru/04/10
18 MHOTr0aTOMHBIE CITUPTHI: ITUICHTIUKOIb 1 bubmnorexa LIOK
TITHITEpHH https://lesson.edu.ru/04/10
19 ®DeHOo: CTPOCHHE MOJIEKYIIBI, PU3NYECKUE U bubnmnoreka [JOK




XUMHUYCCKUC CBOﬁCTBa, IIPUMECHCHUEC

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

Anpneruapl: GopManbACTUT U alleTalbACTH/I.

bubnunoreka LIOK

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

71 OnHOOCHOBHEIE MpeAebHBIC KAPOOHOBBIC KHCIOTHI: bubmunorexa [IOK
MypaBbHHAas ¥ yKCyCHast https://lesson.edu.ru/04/10

2 [TpakTrueckas padora Ne 2. «CBoiicTBa pacTBOpa bu6mmorexa [IOK
YKCYCHOM KHCIIOTBI» https://lesson.edu.ru/04/10

23 CreapuHOBas ¥ OJIEMHOBAsA KUCIIOTHI, KaK bubmmorexa [IOK
IPEICTABUTEIH BBICIIMX KAPOOHOBBIX KUCIIOT https://lesson.edu.ru/04/10

24 Mputa Kak COJTM BBICIIMX KapOOHOBBIX KUCIIOT, UX bubmmoreka [IOK
MOIOlIIEE IeHCTBUE https://lesson.edu.ru/04/10

75 CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX bub6nmorexa [IOK
KUCIIOT. [HIPOIIH3 CIIOKHBIX S3QHUPOB https://lesson.edu.ru/04/10

2% JKupbl: rEapoNn3, IpUMEHEHHe, GHOIOTHYeCKast bubmuorexa [JOK
POJIb JKUPOB https://lesson.edu.ru/04/10

27 VYrneBonbl: coctaB, kinaccuduxaius. Baxkueiimme bubmuorexa [IOK
Tpe/ICTaBUTEINH: TTII0K03a, PPYKTO3a, Caxaposa https://lesson.edu.ru/04/10

bubnunorexa LIOK
28 Kpaxman u nemntonio3a Kak IpupoHbIE MOTUMEPDI https://lesson.edu.ru/04/10

KonTponbhas pabota no pasneny bu6muoreka [JOK
29 «Kucnopoacoaepxaiine opraHuueckye https://lesson.edu.ru/04/10

COEIMHEHMS»




bu6nmoreka [IOK

30 AMMHDL: METUJIAMHUH 1 aHUIAH 1 https://lesson.edu.ru/04/10
AMUHOKHCIIOTHI KaKk aM(pOTEPHbIE OPraHuYeCKHe Bu6mumotexa [JOK

31 COCAUHEHMS, UX OMOJIOTHYECKOE 3HAUCHUE, 1 https://lesson.edu.ru/04/10
Ilenrtn bl

1 benky kak mpupoHbIe BBICOKOMOJIEKYIIIPHBIC 1 Bubmmorexa LIOK
COCIMHEHHS https://lesson.edu.ru/04/10

3 OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX ! Bubimorexa LIOK
CoeqUHeHHil https://lesson.edu.ru/04/10

34 OCHOBHBIE METOJIbI CHHTE3a BRICOKOMOJIEKYIISIPHBIX | bubnmoreka LIOK
coeaunenuii. [Imactmacchl, KaydyKku, BOJIOKHA https://lesson.edu.ru/04/10

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34




11 KJIACC

KosnuyectBo yacos DJIeKTPOHHbIE
Ne IlpakTnue UHppoOBLIE
n/n Tema ypoka Bcero Kontpo.en CKI;e oOpa3oBaTe/ibHbIE
ble padoThbI
padoThI pecypcbl

1 XUMUYECKU 2JIEMEHT. ATOM. DJIEKTPOHHAs 1 bubmmorexa LLOK
KOH(HIYPALHS ATOMOB https://lesson.edu.ru/04/11
[Iepnoanueckuii 3akoH u [lepuoanueckas cucrema Bbu6motreka [JOK

2 xuMuueckux aemeHToB . . MenzeneeBa, ux cBs3b 1 https://lesson.edu.ru/04/11
C COBPEMEHHOM TE€OpUEH CTPOEHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX bubnnoreka [JOK
3JIEMEHTOB U UX COEAMHEHUH 110 TPpYIIaM U https://lesson.edu.ru/04/11

3 nepuoiaM. 3HaYCHHE MEPUOIUIECKOTO 3aKOHA U 1
cUcTeMbl XuMHUUeckux 3yemenToB J[.U. Menneneesa
B Pa3BUTHHU HAyKH
Crpoenue BeniecTBa. XMMHUUYECKasi CBSA3b, €€ BUBL; bubnnorexa [JOK

4 MEXaHHU3MbI 00pa30BaHUS KOBAJIEHTHOU CBSI3H. 1 https://lesson.edu.ru/04/11
Bonopoanas cBs3b
BanenTtHOoCTh. DnekTpoorpunarenbHocTs. CTeneHpb bubmuoreka [IOK

5 OKHCIIEHUS. BemecTsa MOJIEKYIISIPHOTO U 1 https://lesson.edu.ru/04/11
HEMOJIEKYJIIPHOTO CTPOCHUS
ITonsiTe 0 nUCTIEpCHBIX cucTeMax. ICTUHHBIE bu6muoreka [JOK

6 KOJUIOWIHbIE pacTBOPBI. MaccoBas 10JI BEIIECTBA B 1 https://lesson.edu.ru/04/11
pacTtBope
Knaccudukanust 1 HOMEHKIIaTypa HEOPTaHHIECKUX bubnuotexa [JOK

7 coenHEeHMH. [ eHeTnYecKas CBsI3b HEOPTaHUUECKUX 1 https://lesson.edu.ru/04/11
BEIIECTB, Pa3IMYHbIX KJIACCOB




Knaccudukanust XaMUYeCcKuX peakiinii B
HEOPraHMYECKON U OpraHM4eCcKON XUMHUHU. 3aKOH

bu6nmoreka [IOK
https://lesson.edu.ru/04/11

COEeIMHEHUN

8
COXpaHEHHUS MACChl BEUIECTB; 3aKOH COXPAaHEHUs U
MIPEBPAICHUS YPHEPTUU TPU XUMHUUECKUX PEAKIIHUIX

9 Cxopoctb peakiuu. OOpaTuMble peaKkiuu. bubnnorexa LIOK
XUMHYECKOE PABHOBECHE https://lesson.edu.ru/04/11

10 [TpakTuueckas pabota Ne 1. «BnusiHue pa3znuuHbIxX Bubnnorexa [JOK
($aKTOpOB Ha CKOPOCTh XMMHYECKON PEaKIIHm» https://lesson.edu.ru/04/11
DnekTponuTHdeckas auccounarnus. [lonstue o bubnmorexa [JOK

11 BoIopoHOM mokazarene (pH) pactBopa. Peakuuu https://lesson.edu.ru/04/11
HMOHHOTO 0OOMeHa. ['uaponu3 opraHuuecKux 1
HEOPraHWYECKUX BEILECTB
OKHCIUTENTbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU. bubnmorexa [JOK

12 [TonsiTHE 006 27€KTpONIM3€E PACcIUIaBOB U PaCTBOPOB https://lesson.edu.ru/04/11
cosen

13 KonTponbnas pabota no pazneny «Teoperndyeckue bubmuorexa LLOK
OCHOBBI XHMIID) https://lesson.edu.ru/04/11
Mertannsl, ux nonoxenue B [leprnoanueckoit bubmmnoreka HOK

14 cucreMe xuMuueckux saemeHToB /. 1. MenaeneeBa https://lesson.edu.ru/04/11
¥ 0COOCHHOCTH cTpoeHust aToMoB. OO01IHe
dbuznyecKre CBOMCTBa METAILIIOB

15 CrutaBbl METaJUIOB. DJIEKTPOXUMUYECKHUN PSAJT bubmmorexa LIOK
HATIPSIKEHHI METATITOR https://lesson.edu.ru/04/11
XHUMHYECKHE CBONCTBA BaXKHEHIIINX METAJIJIOB bu6nunorexa LIOK

16 (HaTpuil, Kanui, KaNbIU, MarHUN, ATFOMUHHAN) ¥ UX https://lesson.edu.ru/04/11




XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX

bu6nmoreka [IOK

17 . .
CcoeMHEHMUIt https://lesson.edu.ru/04/11

18 XHUMHUYECKHE CBOMCTBA IIMHKA, XKeJle3a U UX Bubmmorexa LIOK
COENMHEHMIT https://lesson.edu.ru/04/11

19 [IpakTuyeckas padora Ne 2. "Perenune bubmmorexa LLOK
3KCHEPUMEHTAIBHBIX 3a7a4 110 TeMe «MeTabi»" https:/lesson.edu.ru/04/11
Hemeramibl, ux nonoxenue B [leproanueckoi bu6nmoreka LIOK

20 cucreMe xumudeckux aeMmentoB [l. 1. Menneneera https://lesson.edu.ru/04/11
¥ OCOOCHHOCTH CTPOCHUS aTOMOB
®u3nuecKue CBOMCTBa HEMETAIOB. AJUIOTPONUS bubnnoreka [JOK

21 HEMETaJUIOB (Ha IPUMEPE KHUCI0pOaa, CEePHI, https://lesson.edu.ru/04/11
docdopa u yriaepona)

2 XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX bubmorexa LHOK
COSIMHEHH https://lesson.edu.ru/04/11

3 XuMHYecKue CBOMCTBA a30Ta, (pocodpa u ux bubnnorexa [JOK
CoeMHEHMI https://lesson.edu.ru/04/11

24 XUMHUECKUE CBOMCTBA yIaepoaa, KpEMHUS U UX bubmorexa LIOK
COCMHEHHIA https://lesson.edu.ru/04/11

75 [IpruMeHeHrne BaXKHEUIIINX HEMETAIIOB U UX brbmiorexa LIOK
COeIMHEHMUI https://lesson.edu.ru/04/11
O06o01IeHre U cucTeMaTU3allvs 3HaHUN TI0 TeMe bubnmnoreka [JOK

26 «Hemeramb». BeruuciaeHus o ypaBHEHUSAM https://lesson.edu.ru/04/11
XUMUYECKUX PEaKUUid U TEPMOXUMHUUYECKHE PACUETHI

27 [IpakTuyeckas padora Ne 3. «Pemenue bubmuoteka [IOK




SKCIEPUMEHTAIBHBIX 33724 110 Teme "Hemeraiubr"»

https://lesson.edu.ru/04/11

)3 KoHTtposbHast pabota 1o Temam «MeTauibl» 1 | Bubnmoreka [IOK
«HeMeTamisis https://lesson.edu.ru/04/11
79 Heoprannueckue u opraHu4ecKue KUCIOTHI. 1 Bubnmoreka [IOK
Heopranunueckue 1 opraHn4eckue OCHOBAHUS https://lesson.edu.ru/04/11
AMdoTepHbIe HEOPTraHUYCCKHUE U OPTaHUYECKUE bu6nmorexa LIOK
30 coeuHeHus. ['eHeTnyeckas CBsi3b HEOPraHUYECKUX U 1 https://lesson.edu.ru/04/11
OpTraHUYECKUX BEIECTB
Ponp xumuu B o0ecrieueHuN SKOIOTHYECKOH, bu6nmorexa LIOK
31 SHEPreTHYECKOM M MUIIEeBON O€3011aCHOCTH, 1 https://lesson.edu.ru/04/11
Pa3BUTHH MEIUITUHBI
1 [IpencraBnenus 00 OOMMUX HAYYHBIX MPUHITAIIAX | bubmoreka [IOK
MIPOMBIIIUICHHOTO MOJYYEHUS BAXKHEHIIINX BEIECTB https:/lesson.edu.ru/04/11
bu6nunorexa LIOK
33 YenoBek B MUPE BELIECTB U MAaTEPHAIIOB 1 https://lesson.edu.ru/04/11
bu6nunorexa LIOK
34 XuMUsl ¥ 37I0pOBBEC YeIoBeKa 1 https://lesson.edu.ru/04/11
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Craakos C.A.,
AxnnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»
» Xumus, 11 xknace/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

Tabnuia oKkpacku HHAUKATOPOB

METOIUYECKHUE MATEPHUAJIbBI JIJISA YYUTEJISA
AO "UznarensctBo "[IpocBenienue” YueOHO-MeTOAMYECKAs JTUTEPATYPA

https://catalog.prosv.ru/category/8 filter % SB8 % 5D %5B % 5D %3D=26

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://learningapps.org/

bu6mmoreka IIOK https://lesson.edu.ru/04/10

bu6mnoreka IIOK https://lesson.edu.ru/04/11
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