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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpelHero oobiiero oOpa3oBaHMs
pa3zpabotana Ha ocHoBe DenepanmbHOrOo 3akoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHON 00pa30BaTENbHON TPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHUS
(®OIT  COO), npencraBneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cragapre COO, c¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMbl, H
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoy 10 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0OB K pa3paboTKe MporpaMMbl MO XUMHUHU, K OIMpPENEIICHUIO
oOwiel crpaTeruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHUS 00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABHIIM
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIeJIeH,
coJlep KaHMsl, pPe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMU
00111e00pa30BaTEIbHOM OpraHu3allii, SBISETCS HEOTHhEMJIEMOW YacThIO0 HX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIUM OJTallOM peaju3alud Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHusd. OTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, GOPMUPOBAHUSI MUPOBO33PEHHUS U OOIIEH KYJIbTYpPhI
YellOBeKa, a TaKKe OKOJOTHYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO WM TPUPOAHOM cpene. Peamusyercss Xxumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpEeIHEro o0Iero oOpa3oBaHusl CPeACTBAMU Yy4EOHOTO
npeaMera «XUMHs», COJEpKAaHUE U TMOCTPOCHHE KOTOPOro OMNpEIeieHbl B
nporpaMMme TO XMMHUU € Y4ETOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlmmx 1eneld W TMPUHINIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAMOHATHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJOCTHOTO MPEJCTABICHUS 00 OKpYXalolleM MHUpPE KaK O €INHCTBE
MPUPOJIBI U YeJOoBeKa, KOTopoe (popMHUpyeTCs B XMMHUU HAa OCHOBE IMOHUMAaHUS



BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.

TecHO B3aMMOJIEWCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XMMUS CTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M XKHU3HU Kaxaoro ujeHa oOmectBa. CoBpeMeHHas XMMHSA KaK Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
IJI00ANBHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHS UEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU U OXPaHBbI 310POBB.

B coorBerctBUM ¢ OOIIMMHU LEASIMH M NPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanus conepkanue npeamera «Xumus» (10-11 kmaccsl, 0a30BbIil ypOBEHb
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOUEHUS B JKU3Hb COLUYMa, MNPOAODKCHUS
o0Opa30BaHMsI B pa3IMYHbIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsomuMA  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas M HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPTraHMYECKOM XMMHHU (C BKIIOYEHHEM 3HaHWM U3 oOuIell XuMum) u
OpraHu4eckoil xumMuu. POpMHUpPOBAHME AAHHOW CHCTEMBI 3HAaHUW NPU U3YYCHUU
npeaMera oO0OecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEro0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHusi KypcoB — «Opranumdeckass xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(opmupoBaHa B MporpamMme MO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajia U 0O0ycCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUK HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYeCKOW XHWMHHM BEIIECTBA
paccMaTpHUBAOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHuH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOJAOPOJIOB J0 CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEepBOHAYATILHBIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKON PEaKIUu.

[lon HOBBIM YyrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBII Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan M (aKTOJIOTHMYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUecKoM peakiuu. Tak, B dacTHOCTH, B Kypce «OOIIasi 1 HeopraHuyeckas
XUMUS» O00ydaromuMcs TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o01mIaroIIei 10 00BACHSIONIEH 1 MPOTHOZUPYIOLICH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUU,
CBOMCTBAX M NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomoyiHsgercs B Kypcax 10 um 11 kmaccos
AIIEMEHTAaMHU COJEP)KAHMS, WMEIOIIMMHU KYJbTYPOJOTHMYECKHM W MPUKIATHON
XapakTep. OTHU 3HAHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHU C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBA)XKEHHS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPUHU M MPAKTHUYECKHX MPUIIOKEHUA XHUMHH, TOMOTAOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ JUIsl TONOJHEHWsS 3HaHWM, pELIEHUs WHTEUIEKTyalbHbIX |
HKCIIEPUMEHTAJIbHBIX UCCIEN0BATENIbCKUX 3a/1a4. B 1enom coaepxkanue yueOHOToO
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYE€HHS OpPUEHTUPOBAHO  Ha
(dbopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
¢unocopckux uieH, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOr0 MHpa, OOYCIIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBJICHUNA MyTEM OSKCIEpPUMEHTA H
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMU U  TEOPETUUECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
TakKe MpobJieM cOepeKeHUsl FHEPIeTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnaHe pemieHus 3aad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
OoOy4JaromMxcss NPUHATbIE NPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEACIICHUIO
COJEpKaHUsI M TIOCTPOEHHUS TMpeAMeTa NpeaycMaTpuBailoT (popMupoBaHue
YHHUBEpPCaJbHBIX Y4YEOHbIX JACHCTBUI, HUMeEIOIMX 0a30Bo€ 3HAUCHHE JIs
pa3NUYHBIX BHJOB JIESITEIIBHOCTU: pEUIeHUus MpoOJieM, TIOUCKa, aHaiu3a u
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEIOBATENIbCKON AEATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHUs XMMHUU Kak Ha YpOBHE OCHOBHOIO O0OILEro
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiero oopa3oBaHusi, P ONPEICTICHUH
COJIep>KaTEeIbHOM XapaKTEpUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTH TPATUIIMOHHO TNMPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKOM HAayKd KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KylbTyphl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
npeaMeTa sIBISIeTCS BIIOJHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pPEHMs TJIaBHBIMU LIEJSIMU U3YYEHHUS TpeaAMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opMupoBaHME CHUCTEMBl XHMHUYECKMX 3HAHUW Kak  Ba)KHEHIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIYEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB U XUMHYECKHX pEaKiud, HEOOXOJUMBIX Ui MPUOOpPETEHHUS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOTIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ atum, comeprkaTelibHas XapaKTepUCTHKA 1IeJiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUM YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpENoAaBaHUM XUMUU B OOJbIIed CTeNeHH OTHAETCA  MPEeArnovYTeHHE
IPAKTUUYECKOM KOMIIOHEHTE COJEpKaHus OOydeHHus, OpPHUEHTHPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3aluy, BIaJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOOaMU U
YMEHHUSIMH aKTHBHOTO TOJIYY€HHS 3HAHUN W MPUMEHEHHS WX B PEATbHON KU3HU
JUTSL pEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3TUM mnpu U3y4YeHMH TMpeaMeTa «XUMHs» JTOMHHHUpPYIOIEe
3Ha4YeHHE NMPUOOPETAIOT TaKKE LENH U 3aJaui, KakK:

amanTanus 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKM3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

dbopMupoBaHre y OOYyYalONIMXCS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I Pa3jINuHBIX BHIOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJeM, MOorcKa, aHamu3a U 00padoTKu MH(POpPMAIIUH,
HEOOXOJMMBIX I TPUOOPETEHMsI OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaEeT
BaXHO€ MECTO B I[IO3HAaHWM XHMMHMH, a TaKXKe s OLEHKH C MO3UIUN



HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YUYarOIIUXCs: CIIOCOOHOCTH CaMOCTOSTEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XHMHH B COOTBETCTBUH C KM3HCHHBIMH ITOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHONM HH(POPMAITUN XUMHUIECKOTO COJICPKAHUS;

(GhopMHpOBaHHE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHHUS, HAOJFOIaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPU IUIAHUPOBAHWHW W TPOBEICHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIPaBJICHHOCTH XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
PaIlMOHANBHOTO MPUPOJIONIOJIL30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUSI TPHUPOJTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeXHOTO
OTHOIICHUSI K TPHUPOJEC M CBOEMY 3I0pPOBBIO, a TakKe MPHOOPETCHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJIICHUSMH.

B yueOGHOM 1uTaHe cpenHero oOmIEero o0pa3oBaHUsi Y4EOHBIH MpeaMET
«XumMus», U3ydaeMblii Ha 0a30BOM YypOBHE, SBISETCS OOS3aTCIBbHBIM yUeOHBIM
MIPEIMETOM.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 6230BOM YpOBHE
cpeaHero oomiero oopaszoBaHus, cocrapisgeT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHUYECKUX
coenquHeHnit A. M. bytnepoBa, €€ 0CHOBHbIE 110JI0KEHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccUpuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUH (cucTeMaTtuyeckas) M TpHUBUAJIbHbIE Ha3BaHUS
BKHEUIINX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUN:
O3HAKOMJIEHHME C O00pa3uaMy OPraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OpPraHUYECKUX BELIECTB, HAONIOACHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (II1aBJIeHUE, OOYTIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MeraH u 3TaH —
NpOCTEUIINE TNPEICTABUTENN aIKaHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMeIlleHUuss M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMu THAPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALHMH, OKHUCIECHHS W
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHEWIIHE
XUMUYECKUE CBOWCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TPOCTEHIIMKA TNpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3UUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALINAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QuU3NYECKHe U XMMHUYECKUE CBOMCTBA
(peakuu raJjoreHMpOBaHMUSI U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceolcmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YITIEBOJAOPOAAMH, MPUHAIICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaluTU4YecKuil), muposu3. I[IpoaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIICHU:
O3HAKOMJIEHHME C oOpaslamMu IlacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuéTHrbie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTA PEAKIUU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKILIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
busznueckue U XUMHYECKHE CBOWCTBa (peaklMd C AaKTUBHBIMU METaJlJIaMH,
rajJjor€HOBOJIOPOJIaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peakilMs Ha MHOTOAaTOMHBIE crnupThl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACTHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHHUS M BOCCTAHOBJIIEHUS,
KaueCTBEHHbIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCYCHasl KHCIIOTBI: CTpOeHHEe, (pU3MYecKre U XMMHUYECKHUE CBOICTBa (CBOICTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuble 3(pUpPbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 3GupoB. XKupsel. ['naponus xupos. [Ipumenenne xupos. buonornyueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjiacCH(UKAIMSA  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [oko3a — mpocTelmmii MOHOCaxapu: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucneHnne ammuadHbM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononornyeckas poiib. @otocunre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMYecKue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJu3,
KayeCTBEHHAs peakLus C HOJOM).

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YECHMsS BEIIECTB M HUX IIPEBpalllCHUM:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, KauE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJA
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aMMOJCICTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHHE aMMHAUYHbIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
IIPOBEICHHE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

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

A3oTcoeprkalue OpraHu4eckKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHUYECKHE CBOMCTBAa aMUHOKHCIOT (Ha mpumepe rimuuHa). buonmorumueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, IC€HATYypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIUS U MOJTUKOHIEHCAIUS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHUE C 00pa3lamMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATUN, TaK U TOHATUHU, SBISIONMIUXCS CUCTEMHBIMU ISl OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUHoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOIIO/ICHNUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTUPOBAHHE.

®duzuka: wmartepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKya,
PHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUUHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHbIC BellecTBa (OE€NKH, YIJIEBOIBI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbI€, TOILIMBO,
peCypchl.

TexHonorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIIHNE CPEJICTBA, JIEKAPCTBEHHBIC M KOCMETUYECKHE MpenapaThl, MaTEpPUAabl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHl 3neMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs AaTOMOB.

[Tepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b MEPUOJUYECKOTO 3aKOHA U [lepnoamdeckoil cUCTEMBI
xuMuueckux snemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIINaM H TEPUOaM.
3HaYeHue MePUOANYECKOro 3aKOHA B PA3BUTUU HAYKU.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHAbI XMMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa30oBaHHsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). Bomopoanas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHATHE O OUCNIEPCHBIX cHUcTeMax. VICTUHHBIE UM KOJUIOMJHBIE PaCcTBOPHI.
MaccoBast 10Ji BEHIECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHUM. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. [‘eHeTudeckass CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass  peakuus. Knaccubukanuss  XMMHYECKHMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIUSIX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xumu4aeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoauTuueckas nuccounanus. CuiabHbIE U cliadblie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUIN:
neMoHcTpanus Tabimun «[lepuoanueckas cucremMa XxuMmuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3ioKeHUE MEPOKCHIA
BOJIOpOJIa B MPUCYTCTBUU KaTajlnu3aTopa, OMPENICICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUH HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausiHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThI C HUCIIOIB30BAHUEM IIOHATHUS «MACCOBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux syeMeHToB [[. M. MennaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHoB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHs)) M UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCANHEHUN ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.



Meramnel. Ilonoxenne meramnos B [leprognuecko cucreMe XMMHUYECKUX
anemenToB JI. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusnyueckrne cBoricTBa MeTaioB. CruiaBel METaJLIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

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

OOmue crnocoObl monyueHus: MeTawioB. [IpuMeHeHHe MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
AKCIIEPUMEHTATIBHBIX 3aj7ad, HAOIOJEHWE W OIHMCAHWE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOJACHCTBHE THUIIPOKCHIA ATIIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIeJI0Yei, KaYeCTBEHHBIE PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIIH OJHO
Y3 BEILLIECTB UMEECT MPUMECH.

XuMuS ¥ KM3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIIUME CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIMOHHBIE MATEpHUalbl, KpPAaCKH, CTEKJIO, KEepaMHKa,
MaTepuaibl JJs 3JEKTPOHUKH, HAHOMAaTEpHUalbl, OPraHUYECKUE W MUHEPAIbHbIC
ynoOpeHus.

XUMHST U 3J0POBBE YEIIOBEKA: MPABWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3€H TpW  HW3yYeHUH OOmend u
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TOHATUH, TakK W TIOHSATUN, SBIISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC MOHSTHUS: HAy4YHBINM (PakT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKALMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJlbTaTaM OCBOCHHS
OOyYalONIMMHUCSL TMPOTPAaMM  CpPEIHEro oOlEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeaMeTa «XUMHUS» Ha YPOBHE CPETHEro
o0111ero 0O0pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

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

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

1eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIUMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HAJIM4ME MPABOCO3HAHUS IKOJOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTH
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaealaMUd POCCUHCKOTO TpaKJaHCKOro OOIlecTBa, MPUHATHIMH B OOILIECTBE
HOPMAMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOINO3HAaHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMbITa ITO3HABATEILHOM W TNPAKTUYECKON J1€ITEIbHOCTH
oOy4JaronmMxcs Mo peaju3aluy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpa:kIaHCKOr0 BOCIMTAHUSA:

OCO3HaHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIbHBIX HOpPMax M MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TMO3HABATENbHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaThb M IPUHUMAaTb MOTHUBBI, 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)XEHUs K IPOILIECCY TBOPUYECTBA B OOJACTH TEOPUU U IPAKTUUECKOTO
IIPUMEHEHUSI XHMHH, OCO3HAHMUS TOTO, YTO JOCTHIKCHHSI HAyKH €CThb pe3yibTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHMBOB B IIOJIYYEHUU M IOCIEIYIOLIEM
aHaJin3e MHQOPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUsl LEHHOCTEH 30pOBOr0 M 0Oe30macHoro ooOpasza >KHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

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

NOHUMAaHUS LEHHOCTH NPaBWJI HMHIUBHUAYAJIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro0 MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCJEACTBUNA M HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YacTHE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



UHTEpeca K MPAaKTHUECKOMY M3YUYEHHIO MPOQPECCHI pa3InyHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied Mpopeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCOO0pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUSI TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTHKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PAlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIUX BpEH  OKPYKAIOUIEH
NPUPOAHON Cpelie, YMEHHsI NPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeU(UKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpPY)KaroleM MHUpE Kak O €IMHCTBE MPHUPOJbI M YeIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJiI  COBPEMEHHOMH
IUBUJIM3AIUU: B €€ TYMAHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbI, PEIICHUU TI00aIbHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUCHUH YCIOBUI
YCHENIHOTO TPyJda W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUSA, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHHS! SBJICHUN OKPYKAIOIIEro MUpPa U
IPOUCXOASAIINX B HEM N3MEHEHUH, YMEHHUS JIeaTh 000CHOBAHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LENIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peleHus: mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYaIIHAX;

MHTEpeca K NO3HAHMIO U UCCIIE0BATENIBCKON AESITEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSAMU;

UHTEepeca K 0COOEHHOCTSIM TpyJa B Pa3jIM4HbIX cepax nmpodeccuoHaIbHON
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIC MOHATHUS, OTPaXKaIoIINe
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
IpoIiece, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHBIC NeWcTBUs (TO3HaBaTEIbHbIE, KOMMYHUKATUBHEBIE,

PETYISITUBHEBIE), o0ecreynBaoIme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICVCTBYS B IO3HABATEIIHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMH Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrH4YecKmne JelCcTBUSI:

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

ONpeAesATh LENH JESITEIbHOCTH, 3ajaBas IapaMeTphbl U KPUTEPUHM HX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS ISl OOBSICHEHUSI OTACIBHBIX (PaKTOB U
SIBIICHUI;

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

yCTaHAaBJIMBATh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPACCYXICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPE/ICTABIICHNUS — XUMUYECKUN
3HaK (CUMBOJI) DJEMEHTa, XHMHuYeckas (opMyna, ypaBHEHHE XUMHUYECKOU
peakiMy — TMPU PEIICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHUX PEaKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKLnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI M1 (DOPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIupoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3ajad, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAYy4HO-
NOMyJisipHas JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcebl HTEpHETa), aHANM3UPOBAaTh UHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTb;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wHPOpMaNKK, HEOOXOMUMOW [T BBINOJHEHHS yYEeOHBIX 3a1ad
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYI0  (GOpMYy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONb30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4U;

BBICTYIIaTh C TPE3CHTAllMell Pe3yNbTaTOB IMO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYyIUPOBATH BBHIBOIbBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAHHUS TMO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBIATh CBOIO IO3HABATEJIbHYIO
NeSITENIbHOCTD, Ompezensas e€ Iend W 3aJadd, KOHTPOJIMPOBAaTh U TO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENAOBATENbCKUX 3ajad, BBIOMpaTh Hambosee
b (}EeKTUBHBIN CrMOCO0 HMX pemieHus ¢ y4ETOM TOJYyYEeHHUs] HOBBIX 3HAHUM O
BCIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBISTH CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMUPOBAHHOCTh  NPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHON KApTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM JJIsl pEIeHHs] MPAKTUYECKUX 3a]1ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHYTas U COKpallEHHAsA), MOJb, MOJSpHas
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MepHs, U30MEPhI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOEHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKk0OH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHUMAaHUS NPUYUHHOCTA M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOTMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJIYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM ACSATEIBHOCTU YEJIOBEKA,;

C()OPMUPOBAHHOCTb YMEHUW BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOLIME MOHITHUS MpPU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COETMHEHMI;

C()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl OpraHMYECKHX BEIIECTB W YypaBHEHUH XHMHUYECKUX pEaKLuH,
U3rOTaBIMBATh MOJEIHM MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

C(OPMUPOBAHHOCTh YMEHUH YyCTaHaBIWBATh MPHUHAJJICKHOCTb HU3YyUYEHHBIX
OPraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIAcCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takxe OpUBOAUTH TPUBHAIBHbBIE
HA3BaHUS OTAENBHBIX OPraHMYECKHUX BEIIECTB (STHJIEH, MPOIMWJIECH, AalleTUJIEH,
ATWJICHTJIMKOJb, TIULEPUH, (EHON, (popManibleru, aueTanbIerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJI0KO03a,
bpyKTO3a, Kpaxmal, HeJJTr0JI03a, TIUIUH);

C(OPMUPOBAHHOCTh YMEHHSI ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCTMHEHUAX (OMHAPHBIE U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BemuiectB A. M. ByTnepoBa aist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaThb  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPAa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, IPOIWJIEH, alleTUJIEH,
Oyramguen-1,3, merunOyramueH-1,3, OEH30J7, METAaHOJ], ATAaHOJ, STUJICHTIIUKOIb,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsi U YKCYCHas KHUCIOTBI, TJIOKO3a,
Kpaxmas, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIAN Ta3, Yroyib), CIOCOOBI UX TMepepabOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJIYKTa
peaklMu MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOJAYKTOB PEaAKIINN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUHW OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEUIECTB U
XUMUYECKUX SBJICHHUN (HaOMI0IeHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHHUE),
UCIIOJIB30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U J1TabOpaTOPHBIM O0OpYJAOBaHHMEM, a TaKXe IMpaBWiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArpEBaHUU, TIOJTyUEHUE
STWJIEHA M W3YyYEHHE €ro CBOICTB, KAaYeCTBEHHbIE pPEaKUUU OPraHUuYeCKHUX
BEIIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHWM, I[BETHHIE pPEaKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TpU OOpaIieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YIhTaTOB;

cOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMAIUIO, TOJYy4aeMyK) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENEHUS B OBITY W TPYIOBOH JESITEIBHOCTH B IEISAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasatens 11K, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TIPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

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

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitnst ais 3amucu XUMHUYECKHUX

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpPA, POJM XHUMHUM B TIO3HAHWUW SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAralOIINe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLIMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEL, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JIEKAIIME B OCHOBE IMOHUMAHHS IMPUUYUHHOCTH U
CUCTEMHOCTH XHMHMUYECKUX SIBJICHUM, (PAKTOJOTHUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U 0€30MMaCHOM HCTIOJB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NS TEIHLHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKT€pHbIE MPU3HAKH MOHITHA,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NOHATHA IPU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIf
coctaBieHuss (GOpMyJd BEIIECTB M  YPaBHEHMM XHMHUYECKUX  PEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, raméHas
U3BECTh, HETallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYyTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COCAUHEHUSAX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUIMUECKasl), XapaKTep Cpelbl B BOJHBIX pacTBOPAaxX HEOPraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCUIbl, OCHOBaHMUS,
KHUCJIOThI, aM(pOTEpHBbIE TUAPOKCUIBI, COJIH);

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

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumuueckux snemeHToB JI. M. MeHnpaeneeBa, Mcnoiib3ys NOHATUA «s-, p-, d-
DIEKTPOHHBIE opouTanmy, «QHEPIreTUYECKUE YPOBHMW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKHX DJIEMEHTOB U MX COCOUHEHHU
0 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHME T€HETHMYECKOM CBS3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKaM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakimnu, U3MEHEHHIO CTEMEeHEW OKHUCIICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKlH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA pPa3IMYHBIX
TUIIOB, TIOJHBIE U COKpPAILIEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHS, ITPU KOTOPBIX ATH PEAKIIMU UAYT 10 KOHUA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIMH, TOITBEPKIAIOIIHIEC
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peakiuu OT Pa3aIuvHbIX (AKTOPOB; XapaKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHelIHero Bo3naerctus (nmpunuui Jle larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepPH30BaTh XHWMHUYECKHE TMPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNM 00 OOIIMX HAYYHBIX MPUHIIMIAX U
HKOJIOTHYECKUX MPOOIIeMaxX XUMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIMSAX, MACChl BEIIECTBA WIH 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATH MPaBUJIA MTOJIB30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe IMpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3joKEeHUE MEePOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTald3aTopa,
ONpENENIEHUE CpEApl PpPacTBOPOB BEIIECTB C IMOMOLIBIO YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha cynbQaT-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad IO
temam «Metauiby U «HeMmetayibl»y) B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOpAIIEHHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJIbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX pPEaKIMii U (POPMyIMpPOBATH BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, THTepHET 1 Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1I€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TTOHUMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocoObl YMEHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYyYalONIMXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHAYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHHMYeCKOH XUMHH
[Ipenmet oprannueckoit xumuu. Teopus bubnnorexa [JOK
1.1 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3 https://lesson.edu.ru/
M. bytieposa
Htoro no paznemny 3
Pa3nes 2. Yraesoaopoasl
)1 N ) bubnuoreka [IOK
. €/IeTIbHBIE YTIIEBOIOPOAbl — AJIKAHbI
PeAt 4 HOPOA https://lesson.edu.ru/
29 HenpenenbHble yrneBoaOpOIbI: aJIKEHBI, 6 | bubnmnoreka [HOK
' aJIKaIEHbl, aJTKUHBI https://lesson.edu.ru/
bu6mmoreka IIOK
2.3 ApomaTuueckue yriaeBoaopoabl 2 https://lesson.edu.ru/
24 [IpupoHbIE ICTOYHUKH YTIIEBOIOPOJIOB 1 3 | Bubnnorexa LIOK
. WX TepepaboTka https://lesson.edu.ru/
Hroro no paszneny 13
Paszgea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
bubnunorexa LIOK
3.1 Cruptel. deHon 3 https://lesson.edu.ru/




39 Anpaerunpl. KapOOHOBBIE KUCITIOTHI. 7 ﬁg@j‘l}l/(lnem H(?K )
Criowubie >upsI ps://lesson.edu.ru
Bu6mumoteka [JOK
33 Y THeBoE! 3 https://lessonidu.ru/
Uroro no pazgeny 13
Pazneua 4. ‘A30Tc0uepmamne OpraHn4yecKue coeANHEeHUs!
4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3 ig]fg:?/?g::jnggfru /
Hroro no pazgeny 3
Pa3nea S. ‘BLICOKOMOJIeKyJIﬂprIe coeIMHEeHHU A
5.1 [Inactmaccel. Kayuyku. Bonokna 2 E;IS;I:I;/CI)::(?nngfru /
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uudpoBbie)
Ne n/m Konrpoubnbie IIpakruyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Ctpoenune atomoB. [lepuoguyeckuii 3aKoH bubmuorexa [JOK
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3 https://lesson.edu.ru/
anemeHToB 1. 1. Menaeneena
12 CrpoeHnue BeniectBa. MHOrooOpasue 4 bubmuorexa LIOK
. BeIlecTR https://lesson.edu.ru/
bubmuorexa [JOK
1.3 XUMHYECKUE PEaKIIUH 6 1 1 https://lesson.edu.ru/
Hroro no pazgeny 13
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmoreka [IOK
2.1 Merast 6 1 https://lesson.edu.ru/
bu6nmoreka [JOK
22 Hemerasusl 9 1 1 https://lesson.edu.ru/
)3 CBs13b HEOPraHMYECKUX U OPTAHNMYECKUX ) bubanorexa LIOK
. BeIleCTR https://lesson.edu.ru/
Uroro no pazgeny 17




Pa3zgen 3. XumMus u ;Ku3HbL

3.1 XUMUS U )KA3HDb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34

bubmuoreka [JOK
https://lesson.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

n/n

Tema ypoka

[Ipenmet oprannyeckoit
XUMHH, €€ BOSHUKHOBEHHE,
pa3BUTHE U 3HAUCHUE

Teopus crpoenus
OpPraHUYECKUX COeIMHEHUN
A. M. bytnepona, e€
OCHOBHBIE 10JIOKEHUS

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/ibHbIE pecypChl

[IpencraBnenue o
KJIacCU(PUKALHH
OpPraHUYECKUX BEILECTB.
Homenkiarypa
(cuctemaruueckas) u
TPUBUAJIbHBIE HA3BAHUS
OpPraHUYECKHX BELIECTB

AlKaHBI: COCTaB U CTPOCHHUC,
TOMOJIOTHYECKHUI pax

MeraH u 3TaH —
MIPOCTEUIINE NTPEACTaBUTEIN
AJIKaHOB

AJIKEHBI: COCTaB M CTPOCHHE,
CBOICTBA

OTUjeH u IMPOIUJICH —




MpOoCTEHIINe MpeICTaBUTENN
AJIKEHOB
[TpakTrueckas padora Ne 1.

«HOJ’Iy‘ICHI/IC O9TUJICHA U
HU3YUYCHHUEC €TO CBOMCTB»

Buptyanbsnas nabopatopus

https://content.edsoo.ru/lab/subject/4/

Ankanuensl. byranuen-1,3 u
MeTuinoyraaueH-1,3.
[ToiyueHne CHHTETHYECKOTO
Kay4dyKa M Pe3UHBI

10

AJNKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHS,
TOMOJIOTUYECKUH PSI.
AlleTUIeH — NpPOCTEeUIIHI
MpEICTaBUTEh AJTIKMHOB

11

12

13

14

15

Brrunciienus 1o ypaBHEHHIO
XUMHYECKON peaKiuu

ApeHbl: 6€H30J1 U TOTYOJI.
TOKCHYHOCTH apEHOB

I'eHeTrueckas cBs3b
YTIIEBOJJOPO/IOB,
MPUHAIIEKAIIHNX K
pa3IMYHBIM KJIaccam

[IpupoiHBIE HICTOYHUKHU
YII€BOAOPOAOB: IIPUPOIHBIN
ra3 1 NoIMyTHbIe HEPTAHbIC
rassl, He)Th ¥ MPOJYKTHI €&
nepepadoTKu

[IpupoiHBIE NICTOYHUKH




16

17

YTJIE€BOIOPOAOB: MIPUPOAHBII
ra3 1 NOIyTHbIC HEPTAHbIC
rassl, HeTh ¥ MMPOJYKTHI €&
nepepadboTKu

KonTponbnas pabota no
pazneny «YTIeBOJA0pOab»
[IpenenbHbIE OHOATOMHBIE

CIIUPTHI: METAHOJ M 3TAHOJI.
Bomopoanas cBs3b

18

19

20

MHOroaroMHsbI€ CIIMPTHI:
STUJICHIJIMKOJb U TIIMLIEPUH

DeHOI: CTPOEHUE MOJIEKYJIBI,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE
Anbnerufipl: GopMabaerus
U alleTanpAerny. ALETOH

21

OAHOOCHOBHBIE NpeIeTIbHBIE
KapOOHOBBIE KUCJIOTHI:
MypaBbHHAs U YKCyCHast

22

23

24

[IpaxTuueckas padorta Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

CreapuHoBas 1 0JEMHOBAs
KHCIIOTHI, KaK
MIPEICTaBUTENN BBICIIUX
KapOOHOBBIX KHUCIOT

MpI1a KaK COJIH BBICIINX
Kap6OHOBBIX KHUCJIOT, UX

BuptyanbsHas nabopartopus

https://content.edsoo.ru/lab/subject/4/




25

MoOIOlIee ACICTBUE
Crnoxuble 3¢upbI Kak
MIPOU3BO/IHBIC KapOOHOBBIX
KHUCIIOT. [ Maposn3 CIoKHBIX
a¢upoB

26

ZKupsl: runposnus,
pUMEHEeHHEe, OMOJIOTHYECKas
POJIb JKUPOB

27

VrneBoasl: COCTaB,
KJIaCCU(UKAIIS.
Baxueiimune npeacraBuTenu:
TIII0K03a, PpyKTO3a,
caxaposa

28

29

Kpaxman u nemnronosa kak
IIPUPOJHBIE TTOJIUMEPBI
KonTponbnas pabota mo
pazneny
«Kucnopoaconepxaiue
OpraHUYECKUE COETUHEHUS»/
Bcepoccutickas
IpoBepoyHas pabora

30

OO01mas xapakTepucTHKa
a30TCOJEepIKAIINX
OpPTraHUYECKUX COCTUHECHHM /
Bcepoccutickas
IpoBepoyHas pabora

31

AMUHBI: METHJIAMUH U
AHUJINH




32

AMHHOKHCIIOTHI KaK
am(oTepHbIe OpraHNYecKue
COCAUHEHMS, UX
OHOJIOrHYeCKOe 3HAUCHHE.
Ilentuael. beakn xax
MIPUPOJIHBIC
BBICOKOMOJICKYJISIPHBIC
COEMHEHHS

33

OCHOBHBIE ITIOHITHSI XUMUHU
BBICOKOMOJIEKYJISIPHBIX
COETUHEHUN

34

OCHOBHBIG METOAbBI CHUHTE3a
BBICOKOMOJIEKYIAPHBIX
coequHeHni. [ImacTMmaccsr,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

34




11 KJIACC

KoaudecTBO 9acoB

Hara DJIeKTPOHHBbIE HU(PPOBLIE
n/n Tewma ypoka Bcero Konrpoanpie  Ipaxruieckue u3ydeHusi o0pa3oBaTesibHbIE PeCYpPChl
padoThI padoThI

XUMHYECKUH dIIEMEHT. ATOM. OTkphIThii OanK 3ananuii EI'D

DNeKTPOHHAS KOHGUTYpAITHS 1 https://fipi.ru/ege/otkrytyy-bank-

ATOMOB zadaniy-ege

[Iepnoarueckuii 3aK0H U OtkpaIThIi OaHk 3aganuil EI'D

[Tepuoanueckas cuctema https://fipi.ru/ege/otkrytyy-bank-

XUMHYEeCKuX deMeHToB Jl. U. | zadaniy-ege

MenneneeBa, nX CBS3b C

COBpPEMEHHOM Teopuei

CTPOCHHSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHMUSI OtkpsIThIN OaHk 3aganuii EI'D

CBOMCTB XUMHYECKUX https://fipi.ru/ege/otkrytyy-bank-

DJIEMEHTOB U UX COECIUHEHUN zadaniy-ege

0 TPYIIaM U IepUoaam.

3HaveHHEe MepUOANIECKOro 1

3aKOHA M CUCTEMBI

XUMHYECKHUX dIeMeHTOB J[. 1.

MeneneeBa B pa3BUTHH

HayKH

CrpoeHnue BenecTna.

XHMU4YeCcKas CBA3b, €€ BUJIBI,

MEXaHHU3MBbI 00pa30BaHUS 1

KOBQJICHTHOH CBSI3U.
Bonoponnas cBa3b




BasieHTHOCT®.
DIIEKTPOOTPULIATENLHOCTb.
CreneHb OKUCIICHHUS.
BemecTBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

[ToHsiTHE O TUCTIEPCHBIX
cucrtemax. IcTuHHBIE U
KOJUJIOUJHBIE PACTBOPBHIL.
MaccoBas m0J1s BEIlleCTBa B
pactBope

Knaccudukanms u
HOMCHKJIATypa
HEOPTaHUYECKUX
coeqnHeHni. I eHeTnueckas
CBSI3b HCOPTaHUYIECKHX
BEIICCTB, Pa3IMYHbIX KJIACCOB

OTKpHITHIN OaHK 3agaHuii EI'D
https://fipi.ru/ege/otkrytyy-bank-

zadaniy-ege

Kiaccudpukanust XuMHU9IeCKux
peaKkIuil B HEOPraHUYECKON 1
OpTraHWYECKON XUMHUH. 3aKOH
COXpaHEHHUS MacChl BEUIECTB;
3aKOH COXpaHEHUS U
MIpEBpAILCHHS SHEPTUU TIPU
XUMUYECKUX PeaKLUsIX

OTkpbITHIN OaHK 3aganuii EI'D
https://fipi.ru/ege/otkrytyy-bank-

zadaniy-ege

CkopocTb peaxkiu.
OOpaTuMmble peaxiuu.
XHUMHYECKOE PAaBHOBECHE

10

[TpakTnueckast pabora Ne 1.
«BnusHue paznuaHbIX
($hakTOpOB HA CKOPOCTH

BuptyanbHas nabopatopust

https://content.edsoo.ru/lab/subject/4/




11

12

13

14

15

16

XUMHYSCKOM PEaKIUN»

DIEKTPOAUTHIECKAS
muccouuanus. [lonarue o
BOZIOpOAHOM Toka3aTene (pH)
pactBopa. Peakiiuu noHHOTO
obmena. ['maponus
OpPTraHUYECKUX U
HEOPTraHWYECKUX BEIECTB

OKHUCIMTENIBLHO-
BOCCTAHOBUTEbHBIE
peakuuu. [Tonsarue 06
AJIEKTPOJIN3E PACIJIaBOB U
pacTBOPOB coJiel

KonTponbnas pabota no
pazneny «Teopernueckue
OCHOBBI XUMHUU

Mertamisl, X MOJ0KCHHUE B
Ilepuonnueckoi cucreme
XUMHYECKHX 31eMeHToB /1. M.
MeHneneeBa 1 0COOEHHOCTH
cTpoeHust atToMoB. OomHe
¢uznueckue cBoiicTBa
METaJIIOB

CruiaBbl METAIIIOB.
DNEKTPOXUMHUYECKUN Psift
HanpsHKEHUH METaJJIoB

XUMHUYECKHUE CBOMCTBA
BaXXHEUININX METAJLIOB
(HaTpuil, Kanui, KaIbIUH,

OTkpbIThIi Oank 3amanuiit EI'D

https://fipi.ru/ege/otkrytyy-bank-

zadaniy-ege




17

MarHui, aJlOMAHUAN) U UX
COCIUHCHHI
XHUMHUYecKre CBOMCTBA
XpoMa, MeJI U UX
COCTMHEHUN

18

XHUMHUYECKHE CBOUCTBA
LIMHKA, JKeJie3a U UX
COEIMHEHUN

19

[IpakTrueckas padora Ne 2.
"Pemenne
IKCIIEPUMEHTAIBHBIX 3314
o TeMe «MeTaib»"

BuptyanbHas nabopatopus

https://content.edsoo.ru/lab/subject/4/

20

Hewmeraiibl, X IOJI0KCHUE B
Ilepronnueckoit cucreme
XUMHUYECKUX 3jieMeHToB J[. 1.
MeHeneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

21

du3nyecKue CBOMCTBA
HEMETAJIOB. AJIOTPONHS
HEMETaJUIOB (Ha IpUMeEpe
KHCIIOpOJia, cepbl, hocdopa u
yriepoja)

22

23

24

XUMHYeCKHe CBOMCTBA
raJIOre€HOB, CEPhI U MX
COeTMHEHNN

XuMHUyecKrue CBOMCTBA a30Ta,
docdopa 1 ux coeAMHEHUI

XUMHYECKHE CBOMCTBA




25

yriaepojaa, KpeMHUS U UX
COEMHEHUI
[IpruMeHeHne BaxHEUIINX
HEMETAJIJIOB U UX
COCTMHEHUN

26

27

O0o061IeH e U
cucTeMaTu3aIys 3HaHuM 110
TeMe «HemeTamiby.
Briuucnenus no ypaBHEHUSIM
XUMHYECKUX PeaKIui u
TEPMOXHUMHUYECKHUE PACUETHI

[IpakTrueckas padora Ne 3.
«Pemenue
AKCTIICPUMEHTAIIbHBIX 3a7a4
o Teme "HemeTamibr'"»

BuptyanbHas nabopatopus

https://content.edsoo.ru/lab/subject/4/

28

KonTtponpsHast pabora o
TeMaMm «MeTajuibl» U
«HemeTamibeny

29

Heoprannueckue u
OpraHUYeCKHUEe KUCIIOTHI.
Heoprannueckue u
OpraHMYECKHE OCHOBAHUS

30

AmMdoTtepHbie
HEOPraHUYECKHUE U
OPraHUYEeCKHE COCTUHEHUS.
I'ereTmueckas CBI3b
HEOPraHUYECKUX U
OPraHUYECKHUX BEIIECTB

31

Poab xumuu B o0ecrieueHnun




JKOJIOTHYECKOH,
SHEPreTUYECKON U MUIIEBOU
0€30MacCHOCTH, pa3BUTUHU
MEULIUHBI

[Ipencranenus 06 oOmUx
HAyYHBIX TPUHIIHATIAX

OTkphITHINA OaHk 3aganuii EI'D

32 1 https://fipi.ru/ege/otkrytyy-bank-
MPOMBIIIJICHHOTO TTOJTy4eHUS
Ba)XKHEUIINX BEIIECTB zadaniy-ege
13 YenoBek B MUPE BEIIECTB U 1
MaTepHasoB
34 XuMHS ¥ 30pOBbE YEIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB 14

[10 [TIPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBbI OPraHN4ECKOW XUMHUU

ChopmMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOW COCTABJISFOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUHA TpUPONbI, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOTUMOM IS
peleHusT TPAKTUYECKUX 3a7a4 W IKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenue cucremMoil XUMHUYECKUMX 3HAHMH, KOTOpas BKIIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OO0BEM, YIIEpOAHBINA CKETeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, U30MEpHs, HU30MEPBHI,
FOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TCOJICpXKAIUE COCAMHEHUs, OMOJOTHYCCKH AaKTHUBHBIC BEIECTBA
(yrneBompl, KMpBI, OENKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHUsI opraHuueckux BemectB A.M. Bytinepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, IIOJYYeHUH U O€30MacHOM
WCTIONB30BAaHUM  BAKHEHIIMX HEOPTaHMYECKUX ¢ OPraHUYECKUX

BCIICCTB B 6LITy )51 HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.3

1.4

CdopmMHpoBaHHOCTh YMEHMHM BBIABIATH XapaKT€pHbIE MpPHU3HAKU
MOHATUM,  YCTaHABJIMBAaTBL WX  B3aWMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TOHATUS IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTraHUYECKUX COSTUHEHUIN

c(hOPMUPOBAHHOCTh YMEHHI HCIIONIH30BATh XUMUYECKYH) CHUMBOIIUKY
JUISE COCTaBIICHUS MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEAKIINil, U3TOTABIUBATH MOAEIH MOJIEKYJI OPraHUYEeCKUX
BEIIECTB JJI WITIOCTPALUA MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOEHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHUH  yCTaHABIMBATh  IPHHAJJICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHMIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIOPOJIT M a30TCOJEpKalllMe COEAUHEHUS, BBICOKOMOJIEKYISPHBIC
COEIMHEHMs), JaBaTb UM  Ha3BaHUi [0  CHCTEMAaTHYECKOU

nomenkiarype (IUPAC)

L.5

ChopMUpOBaHHOCTE YMEHUS ONPEACIATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COSAMHEHUSX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPHUMEHSATH: TOJOXKECHUS  TEOPUH
CTpoeHHsI opranuyeckux BemecTB A.M. byrtiepoBa ans oObscHeHus
3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXpPAaHCHUS MACChl BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpPraHn4€CKUC COCIUHCHM . BI)ICOKOMOJICKYJISIpHI)IC COCIUHCHUA

CdopmupoBaHHOCTh yMEHUN NPUBOAWTH TPUBHAJIBHBIE Ha3BaHUs
OTJIENIbHBIX OPraHMYECKUX BEIIECTB (ITWJIEH, IPONWIEH, AalleTUJIEH,
STWJICHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTA, IJIIOKO3a, (PyKTO3a, Kpaxmai, LeJlIiJ03a,

[JIALMH)

2.2

CdopMHpOBaHHOCTh YMEHHUH XapaKTepU30BaThb COCTaB, CTPOEHHUE,
(dbu3nMYecKne W XUMUYECKHE CBOWCTBA TUITMYHBIX MPECTaBUTENEH
pPa3MUYHBIX KIJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMUJIeH, amneTuieH, OyramueH-1,3, mertunOyramuen-1,3, OGenzodn,
METaHOJ, 3TAHOJ, ATUJICHTJUKOJb, TJIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCYCHasi KHCJIOTHI, TJIFOKO3a, Kpaxmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATh TEHETHUYECKYIO CBS3b
MEXIY  TUIHMYHBIMU  NPEACTABUTEISIMM  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIUX XUMHUYECKHX

peaxkiuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIT

24

CdopMupoBaHHOCTH yMEHUS XapaKkTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYICCKOC ITPUMCHCHUC ITPOAYKTOB nepepaGOTKH

XUMUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCT YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAaX HAYYHOT'O IMO3HAHHA, UCITIOJB3YCMbBIX B XUMUHU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOMIOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUS U1 NPHUHATHS pEHIeHUH B  KOHKPETHBIX

KU3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMM COONIIO/IaTh TpaBUia IOJB30BaHUS
XUMHUYECKON TMocynoil u 1abopaTopHbIM 00OpYyJOBaHHEM, a TaKxkKe
rpaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

33

CdopMupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIIOJHATh XHMHUECKUAN
AKCIIEPUMEHT (IIPEeBpALICHHS] OPIraHUYECKUX BEILIECTB MPH HArpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB TP HarpeBaHUH,
LIBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MpaBUJIAMHU TEXHUKU
0e30MacHOCTH TpU OOpalleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3yabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX

peakuuii 1 GopMyTUPOBATH BBIBOJIBI HA OCHOBE THX PE3yJIhbTaTOB

34

3.5

CdopmupoBaHHOCTh YMEHUI IPOBOAUTH BBIYMCIICHUS 110 XMMUUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WM
IIPOAYKTA peakluy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJITHOTO
13 UCXOJIHBIX BELIECTB WJIM IPOAYKTOB PEAKLIUH)

CdhopMupoBaHHOCTb YMEHUU KPUTUYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

CpopMHUpOBAaHHOCT, yMEHHH COOJIO/AaTh TpaBUjIa JKOJOTHYECKU
1enecoo0pa3HOro MOBENEHUs B OBITY M TPYNOBOM JAEATEILHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
cpeabl, OCO3HaBaTh OMACHOCTb BO3JIEMCTBUS Ha >KUBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHUYEeCKUX BEIIECTB, OHUMas CMBICI MOKa3aTess
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOOBbl YMEHBIIEHUS M IPeNOTBpAIEHUs] MX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus




pe3yjabTara

1

1.1

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH

Brnanenue cucreMOM XMMHUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMA, §-, p-, d-dIIEKTPOHHBIE OPOUTAIIN AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas peIETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peakuu HOHHOrO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAsT ~ TUCCOLMALNSA, OKUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTbh XMMUYECKOW pEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUsSl DIEKTPOIUTHYECKOW aucconuanuu, [lepuogmueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH A3bIK XUMUH, (PAKTOJIOIMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IMOJY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHMIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKaA

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aMMOCBSA3b M3YyYEHHBIX IIOHATHI, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHSL TP ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M UX IPEBpALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

€CTCCTBCHHOHAYYHbIX IIPCIMCETOB

1.3

1.4

L.5

1.6

BJ'IaIleHI/Ie OCHOBHBIMHM MCTOJaMHW HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMUYECKUX SBJICHUN (HaONIOJeHHe, W3MEpEeHHUe, OSKCIEePUMEHT,
MO/JIEJIUPOBAHHE)

ChopMupOBaHHOCTb YMEHHUH ONpEAENsATh BaJEHTHOCTh M CTENEHb
OKHCJIICHHUA XHWUMHYCCKUX OJJICMCHTOB B COCAHMHCHHUAX PA3JIMYHOIO
COCTaBa, BHJ  XUMHUYECKOHW CBs3M  (KOBAJIGHTHas, HWOHHas,
MeTajuIn4yecKas, BOJOPOJHAs) B COCTUHEHUSAX, TUIl KPUCTAITMUECKON
PEIIETKH KOHKPETHOI'O BelecTBa (aTOMHas, MOJEKYJSApHas, MOHHas,
MeTaJUTHIeCKas)

ChopMupoBaHHOCTh YMEHUH ONpEAEATh XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMHUpPOBAaHHOCT, ~ YMEHHSI  KJIACCH(HUIIUPOBATH  XMUMHYECKHUE
peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITy U COCTaBY pearupyrommx

BCIICCTB, TCIIJIOBOMY B(I)(beKTy pcaknuuu, H3MCHCHHIO CTEIeHEeH




OKHCIICHHS  JJIEMEHTOB,  OOpaTUMOCTH  pEaKLUHH,  Y4aCTHIO

KaTaJlu3aTopa)

1.7

1.8

ChopmupoBaHHOCTH YMEHUH  COCTABIIATH ypaBHEHHUS  PEaKIUi
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAIIEHHBIE YPABHEHUS pEaKUUU
MOHHOI0 OOMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPBIX 3TU PEaKUUU UIYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKILUH, MMOATBEPIKIAIONINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BEUIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HWOHBI, IPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HCOPraHM4CCKUX BECIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHUH PACKPBIBATH CYIIHOCTH OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUU OT Pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTH yMEHHMH OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JACUCTBUS

(npunnun Jle Hlatense)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CopMupoBaHHOCT, YMEHHI packpbiBaTh cMbIici [lepuoanueckoro
3aKOHa J.N. Menaeneena 51 JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIHT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.M. MeHneneeBa, HCHOJIb3ysS
MOHATHSL  «S-, p-, d-dJCKTPOHHBIE OpOUTATN», «IHEPTETUUYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHsS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUWHEHHMH MO MEpPUoJaM W rpymnnam

[Tepuonnueckoit cucrembl xumuiecknx 3neMenToB .M. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOLIHE
XUMHYECKHE CBOMCTBA HEOPTAaHUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPKAAaTh  CYLUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXKAY
HEOpraHMYEeCKUMH  BEUIeCTBAMM  C  [IOMOUIbI0  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKuHﬁ

2.4

ChopMHUpPOBAaHHOCT,  YMEHHMM  YCTaHABIMBATH  MPHUHAIICIKHOCTH

HEOpPraHMYECKHUX BELIECTB IO MX COCTaBy K OMpENeNIEHHOMY Kiaccy




(rpymnme) coenMHeHui (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/[Ibl, OCHOBAHUSI, KUCIIOTHI, aM(pOTEpHbIE THUPOKCHUIBI, COIIH)

2.5

CdopmupoBaHHOCTh YMEHUI UCIOIB30BAaTh XUMUYECKYIO) CHUMBOJIHKY
JUISE  COCTaBIieHUST (OpPMYyN BEMIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematndeckyro HoMeHknarypy (IUPAC) u TpuBuagbHbIC
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETallI€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHHU XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIICCTB PA3IMYHBIX KIIACCOB,
MOJTBEPXK/IAaTh  CYINICCTBOBAHME  T'E€HETHMYECKOHW  CBS3M  MEXIY
HEOPTaHWYECKUMH  BEUICCTBAMH  C  IOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHNYCCKUX pCaKIII/If/'I

2.7

2.8

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKHUI
HKCHEPUMEHT (pa3oKeHUE TMEpPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpeesieHHe Cpelbl PACTBOPOB BELIECTB C MOMOIUIBIO
YHUBEPCAJIBbHOTO HMHIMKATOPA, BIHMSHUE Pa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh XMMHYECKON peakluH, peakiud HOHHOTO OOMeHa,
KayecTBEHHBIC PEaKIUHU Ha Cyib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHS, pEIICHHE OSKCIEPUMEHTAIBHBIX 33/a4 10 TeMam
«Mertatb» U «Hemeramibl») B COOTBETCTBHU C MPaBHIAMU TEXHHUKU
0e30MacHOCTH TpU OOpalleHHMH C BeulecTBaMM M J1a00paTOPHBIM
o0opynoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
SKCHEpUMEHTa B (OpME 3alicCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

CdopmupoBaHHOCTh YMEHHI COOMIOAATh MpaBWiIa TMOJIb30BAHUS
XUMUYECKOH TOCY0M W J1abopaTOpHBIM OOOpYAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMIECTBAMU B COOTBETCTBHH C MHCTPYKIIHSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHYECKHE
MPOLIECCHI, JIeXKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHUsS CEpHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0IMMX HAyYHBIX TPUHIUIAX W  OKOJOTMUYECKHX MpodiiemMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUA U KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONIEH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, pPOJIM XHWUMHU B IIO3HAHWUU




3.2

33

SBJICHUM TPHUPOABI, B (OPMHPOBAHMM MBIIUICHUS W KYJIbTYpPBI
JTUYHOCTH, €€ (YHKIHOHATHHOH TPaMOTHOCTH, HEOOXOAMMOW IS
pelieHusT TPAKTUYECKUX 3a7a4 U OIKOJOTHYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHON cpesie

CdhopMupoBaHHOCTB yMEHUH KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIuio, NOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOl KOMMYHMKAIMH, ceTh IHTEpHET U Ipyrue)

ChopmupoBaHHOCTE yMEHHI COOMIOATh TIPaBHIA DKOJOTUYCCKU
1enecoo0pa3Horo MoBeleHUss B OBITY M TPYAOBOH NESATENBHOCTH B
LENSAX COXPaHEHUS CBOETO 3J0POBbsi U OKPYXKAIOMICH MNPUPOIHON

cpenbl
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3.5

Oco3HaBaThb ONACHOCTh  BO3JEHCTBUS HA JKUBbIE OPraHU3MBbI
oIpeIeIEHHBIX BEIIeCTB, HOHUMas cMblci nokasaresns [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHHS U MPeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBI/ISI Ha OpraHus3M 4CJIOBCKa

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJI30BAHUEM TIOHSTHS «MaccoBasi JIOJI BEIIECTBA B PACTBOPEY,
O0OBEMHBIX OTHOLICHHH Ta30B MPU XUMHUYECKUX PEAKIUAX, MAacChl
BelecTBa WiM 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEILECTBA,
Macce WiH 00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB,
TEIIOBOr0 A QeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA

1

Teopernueckrne OCHOBbI OPraHU4EeCKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyeckod XHWMHHU: €€ BO3HUKHOBEHUE, PAa3BUTHE U 3HAYCHHE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOCHUSI OPraHUYECKUX
coequHenniit A.M. BytinepoBa, €€ 0CHOBHbBIE MOJIOKEHUS

CrpykrypHble (OpMyJIbl OpraHMYeCKHX BellecTB. ['oMonorus, wu30MepHs.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o KacCUpUKAIKA OPraHUIECKUX BEIIECTB
Homenknarypa opraHMyecKkux COEAMHEHUH (CHCTEeMaTHYecKas) U TPUBUAIbHBIC

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIGfI KJIaCCOB OPraHM4CCKNX BCUICCTB

VYri1eBo10pOBI

2.1

AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
MPEJCTaBUTENIN AIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaXO0XJCHUC B IIPUPOAL, MOJIYUYCHNUEC U IPUMCHCHUC

22

ANKEHBI: COCTaB M CTPOCHHC, TOMOJIOTUYECKHI pAaAa. OTHIEH H IMPOIUWICH —
HpOCTCfIH.IHG MMPEACTAaBUTCIN AJIKCHOB!: (1)H3PI‘-ICCKI/IC U XHMHYECKHE CBOMICTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApATallkMU, OKUCICHUA H

HOJ'II/IMepl/ISaHI/II/I), IMOJIYUYCHUEC U MPUMCHCHUC

2.3

Anxaguensl: OyraaueH-1,3 u MerunOyragueHn-1,3: cTpoeHue, BaxHeiue
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cuHTETHUECKOTO

KayuyKa U PEe3HHbI

24

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psiA. ALETUIIEH —
IPOCTEHIIMHA TpeACTaBUTENb aJIKUHOB: COCTaB, CTpPOEHHE, (HU3UYECKUe U
XUMHUYECKHUE CBOWCTBA (peakluy TUApUPOBaHNUs, TAJIOT€HUPOBAaHMSI, THpATALIUY,

TOpPEHMSI), TOJy4YEHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: coctaB, cTpoeHue, (uU3MUEeCKHMEe M XMMHUYECKHE CBOMCTBA
(peakuuy raJoreHMpoBaHMs M HUTPOBAHUS), MOTy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpOeHHE, (U3MYEeCKHMe M  XUMHYECKHe CBOMCTBa  (peakuuu
raJJOTeHUPOBAHUS M HUTPOBAHMSA), MOJIy4YE€HHE M MpUMEHeHHe. TOKCHYHOCTb
apeHoB. ['eHeTHuyeckasl CBSI3b MEXAY YIJIEBOJOPOJAMHU, MPHUHAJICKAIIUMH K

Pa3IMYHBIM Ki1acCcaM

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPO0B. [IpupoaHblil ra3 u nonyTHbele HeTIHbIE




3.1

ra3sl. Heg1p u e€ mpoucxoxnenue. CrnocoOsl nepepaboTKi HeTU: MEPETOHKA,
KPEKUHT (TePMHUYECKHUH, KartanuTudeckuit), nuponus. [IpogykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUICHHOCTH U B ObITYy. KaMmeHHbIH yroiap u

MIPOJYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3NUECKHE
U XUMHYECKHE  CBOWcTBa  (peakuuu  C aKTUBHBIMM  METaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHHE), MpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
MOJIEKYyJIJaMl COUpTOB. JleficTBHME MEeTaHOja M 3TaHOJa Ha OpPraHu3M YeJIOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIUKOJb U TJIMIICPUH: CTPOCHHE, (PU3UYECKUE U
XMMHYECKHE CBOMCTBA (B3aMMOJCHUCTBHME CO  IIEJIOYHBIMH  METaJJIaMH,
KaueCTBEHHAsi peakiusi Ha MHOTOATOMHBIE CHNHUPTHI). JleiicTBHE HA Opranusm

YCJIOBCKA. HpI/IMeHeHI/IC TIIMOCPHUHA U STHJICHIJIMKOJIA

3.2

@DeHOT:  CTPOCHHWE MOJICKYJbl, (DM3WYECKHEe W XUMHYCCKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue dpeHona
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3.5

3.6

4.1

Anpaeruipl ¥ KeToHbl. DopMaIbACTUI, alleTAIBACTH: CTPOSHUE, GU3HUCCKUE H
XUMHUYECKHE CBOMCTBA (PEAKIIMM OKUCICHUS W BOCCTAHOBJICHHS, KAUeCTBECHHBIC

peaxkuun), noJy4eHue U NpUuMeHEHUe

OHOOCHOBHBIE TpefeibHbIe KapOOHOBbIE KHUCIOTHI. MypaBbHHAs U YKCYCHas
KHMCJIOTBI: CTPOEHHE, (PU3NUECKHE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME /IS
KJlacca KHCJIOT, peakius JSTepuUKalyu), TIOIydYeHHe W IPUMEHEHHE.
CreapuHoBasi M OJEMHOBAsl KUCIOTHI KaK MPEICTaBUTEIN BBICHIMX KapOOHOBBIX

KHUCI0T. Mbla Kak COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIefiCTBHE

CrnoxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonoruueckas posb
KHUPOB

VYrneBoabl: cocTaB, Kilaccu(uKanus yriaieBoaoB (MOHO-, AM- U MOJHCAXapHJIbI).
I'moko3a — mpocredmmii MOHOcCaxapuja: OCOOEHHOCTH CTPOEHHSI MOJIEKYIbI,
¢du3nyeckre 1 XUMHUYECKUe CBOMCTBa (B3aumoaencTBue ¢ ruapokcuaom meau(1l),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuaa cepeOpa(l), BoccraHoBieHue,
OpO’KeHHE TIJIIOKO3bl), HaXOXKJIEHHE B MPUPOJE, MPUMEHEHHE, OHOJIorHYecKas
ponb. DotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u Hesmiono3a Kak
pUpoAHbIE moiauMepbl. CTpoeHHE KpaxMmana M Leulosio3bl. Pusznueckue u

XHUMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ'II/IS, KauCCTBCHHAA pCaKIUA C I/IOI[OM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4€eCKUC COCANHCHU A

AMHHOKHUCIIOTEI KakK aM(I)OTepHLIC OpTraHU4YC€CKUC COCIAUHCHUS. dusznueckue u

XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuUMepe TIIHIuHA). buomormdyeckoe




3HAa4YCHUEC aMHUHOKUCJIOT. HGHTI/I,Z[BI

4.2

benkn Kak IpUPONHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAS W TPETUYHAS CTPYKTypa OenKkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

TUApOJInN3, ACHATypalusd, KaYCCTBCHHBIC pCAaKIIMKU Ha Ocnku

BricokoMoueKy s pHbIE COSMHEHMS

5.1

5.2

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJICKYJISIDHBIX COCIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINH, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAUHEHHH —

MIOJINMEPU3aLUs U TTOJMKOHIEHC AL
OKCIlepUMEHTAIbHbIE METOAbl M3Yy4YeHMsI BELECTB M HX IMPEeBPALICHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4dyKa U pC3UHbL

11 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

1.1

1.2

1.3

XUMHUECKUH dyIeMeHT. ATOM. SIpo aTtoma, W30TONBI. DJIEKTPOHHAS 000JI0UKA.
DHEpPreTUYECKUe ypoOBHHU, MOAYPOBHU. ATOMHBIE OpOHUTAIIH, S-, p-, d-DJIIEMEHTHI.
OcoOeHHOCTH pacmpe/esieHus 3JIEKTPOHOB M0 OpOUTANSIM B aTOMax 3JIEMEHTOB

TNEPBLIX quBIpéX 11(5]0)5(01(0): 8 9J'IeKTp0HHaH KOH(I)I/Il"ypaI_H/IH aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux 3iueMeHTos 1. 1.
MengeneeBa. CBA3b NepUOAMYECKOrO 3akoHa M Ilepmoanueckold CUCTEMBI
xuMuyeckux vieMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUsI CBOMCTB XUMHYECKUX DJIIEMEHTOB H
o0pa3yeMbIX MUMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyNIaM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHAa B Pa3BUTHU HAYKHU

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. Buabl XUMHYECKOW CBS3H
(koBaJieHTHAsT HEMOJISIpHAs W TOJSpHAsi, HWOHHAs, MeTandeckas). VoHBI:
KaTHOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BanentHOCTS. 3JICKTpOOTpI/II_IaTCJ'IBHOCTL. CrereHb OKUCIICHUS

L.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIMBI KPUCTAIINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BEIIECTB OT THIA KpPUCTAUIMYECKOW pemerku. lloHsaTHE 0 aHCIepCHBIX

cucremax. VcTuHHEBIE N KOJUIOUJHBIC PaCTBOPEI. MaccoBas J0JIA BEIIECTBA B




pacTtBope

1.6

1.7

Kiaccudukanms HeopraHu4ecKux coenHeHnii. HoMeHKIarypa HeopraHu4ecKux
BEILIECTB

Xumuueckas peakuus. Knaccudukanus XUMHYECKUX peakuui B
HEOPraHUYeCKOW M OPraHMYEeCKOM XUMHUU. 3aKOH COXpPAHEHHUS MAacCChl BEIECTB,

3aKOH COXpaHCHU U IMPEBPAILLICHNA SHEPTIUU ITPU XUMHUYCCKUX PCAKIHAX

1.8

CKOpoCTh peakiuu, e€ 3aBUCUMOCTb OT pa3IMyHbIX (PaKTOpOB

1.9

OOparumble peakuuu. XHUMUYeCKoe paBHoBecue. DakTOphl, BIMAIOLIME HA

cocTosiHue XuMu4eckoro papHoBecus. [Ipunnun Jle [llatense

1.10

1.11

2.1

2.2

DnexTponuTrueckas aucconuanus. CuiabHbIe M cladble 2eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIIAs, HEUTpallbHAs, IIeJIOYHas1. Peakiiuym noHHOTO

oOMeHa
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramwioB B [leprogudeckoil cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpOoeHHsS aToMOB. Dusndeckue
CBOMCTBa HEMETAIIOB. AJIJIOTPOIHS HEMETAILIOB (Ha MpUMepe KUCI0pO/ia, Cephl,
docdopa u yrnepoaa)

XUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJIOB (TaJIoTeHOB, Cepbl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOACO/ICPKAINX ~ KUCIOT, BOJOPOIHBIX coeamHeHuil). [IpuMeHeHue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

24

Meramnbl. Ilonoxenne merawioB B Ileproandeckoil cUCTEME XMMHYECKUX
annemenToB J[.M. MenzaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0UEK
aToMoB MetasioB. Obune ¢pusznyeckue cBoiicTBa MetamioB. CIijiaBbl METAJJIOB.

DNEKTPOXUMHUUECKUN Psiji HAlIPsHDKEHUH METaJJIoB

XUMUYECKHE CBOWCTBA BaXXHEHIIMX METAUIOB (HATpUM, Kajuii, KallbLIUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, Kele30, MeIb) U WX coeauHeHui. OOmme

CrocoObI MOTy4YeHUs! METAJUIOB. [IprMeHeHne MeTaioB B OBITY U TEXHHUKE

2.5

I'enetmueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1acCcaM

XUMHUS U )KU3Hb

3.1

3.2

Pons xuMum B oOecredeHUH HSKOJOTUYECKOW, JSHEPTeTHUYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAULMHBL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHWYCCKHUX peaKLII/Iﬁ

Hpe,Z[CTaBJ'ICHI/IH 00 O6IJ_II/IX HAaYYHBIX MMPUHIUIIAX MPOMBIIJICHHOTO IMOJIYYCHHA
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BOXHEHIIMX BelIEeCTB. UenoBEeK B MHUpPE BEUIECTB U MATEPHAJIOB: BAaXKHEUILHME
CTPOUTENBHBIE MaTEpUalbl, KOHCTPYKLUMOHHBIE MaTepualibl, KpPackH, CTEKJIO,
KepaMuKa, MaTepuaibl ISl AJIEKTPOHUKH, HAaHOMATepHasibl, OPraHUYECKHE U
MUHEpaJIbHbIC YI00pEHUS

XuMUAd UM 3J0pOBbE YEJIOBEKA: IpaBWJIa MCIOJIb30BaHUS JICKAPCTBEHHBIX

ImpernaparTros, IpaBujia 0€30I1aCHOTO MCITOJIL30BaHUS npernapaToB OBITOBOM XHMHH

B IIOBCEHEBHOMU KU3HU




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

» Xumus, 10 xmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»
» Xumus, 11 xknace/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

XVMHSI: OKUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU: TEOPHUS U NTPAKTHKA:
mocoOue s moaAroToBku K ’3k3ameHaM/E.B.3p1koBa.- PocToB H//l: deHukc
Teopernyeckre OCHOBBI XUMUU: TPEHAXEP IS MOATOTOBKH K EI'D/
A.C.Eropos.- PoctoB u/1: ®eHuKC.

Opranunueckast XuMuu: TpeHaxep 11 noaroroBku k EI'9/ A.C.Eropos.-
PoctoB n/a: ®enuke.

KouTtponbHo-u3Meputenbabie Matepuanbl. Xumus. 10 kmace./ Cocr. H.IL
Tpery6osa. - M: BAKO

KouTtponbHo-u3Meputenbabie Matepuanbl. Xumusd. 11 kmace./ Cocrt. H.IL.
Tpery6osa. - M: BAKO

Xumus. 10 knacc. ba3zoBblil ypoBeHs. [IpoBepounbie U KOHTPOIbHBIE PAOOTHI/

IMabpuensu O. C., JIvicoa I'. I'. M: [IpocBemienue



Xumus. 11 xnacce. ba3oserit yposens. [IpoBepounbie U KOHTPOJIbHBIE PaOOTHI/

I"abpuensn O. C., JIsicoa I'. I'. M: IIpocBemienue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

DJIeMeHTHI OOJIBIION HAYKH elementy.ru

Iudposoii cepuc «lomamaue 3amanus https:/ https://media.prosv.ru/

OtxkpsiTas xumus https://chemistry.ru/

BIIP EI'D xumus https://vpr-ege.ru/vpr/11-klass/khimiya

OTtkpeiThii 0aHK 3ananuii EI'D https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

[udposoii ceppuc «S camam EI'D». Xumus. Moayib 10 penieHUIO TPYIHBIX 33129

https://shop.prosv.ru/va-sdam-ege-ximiva21477
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