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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbix B DenepaibHOM  TOCYJaPCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepanvy, peamu3yIONIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TnONOKeHHW «CTparerum pasBUTHS BocOUTaHusAd B Poccuiickon
Oepnepanuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0B K pa3paboTKe MporpaMMmbl MO XUMHUHU, K OIMPEAEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
collep KaHMs, pPe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJTy4aeMoe BBITTYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEpHIAIONIMM OJTallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[EJIOCTHOM CHCTEME XUMHUYECKOTO o0O0pa3oBaHUsA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPO/IbI, (HOPMUPOBAHUSI MUPOBO33PEHUSI U OOIIEH KYJIbTYpbl
YEeJIOBEKa, a TaKkKe OKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3MI0POBBI0 W TPHUPOAHOW cpene. Peamm3yercss XuMuU4Yeckoe 0Opa3oBaHUE
oOy4Jaronmxcst Ha YpOBHE CpPEHEro 001mero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XUMHS», COJIEpKAHUE M TOCTPOCHHUE KOTOPOTO OIpeeeHbl B
nporpaMMme O XMMHUU € Y4ETOM cCHenupUKd HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOmux 1efeld W TPUHINIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasosanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHE I[€JIOCTHOTO MPECTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS



BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMHU 00JIaCTIMU IPUMEHEHUS.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMU HamlpaBlIeHa Ha pEIICHHUE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBHM C OOIIMMU IEISIMH U TPUHIUIAMU CPETHEro OOIIEero
oOpaszoBanHusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypoBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MNPOAOJDKCHUS
o0pa30BaHMsI B Pa3IUYHbBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAaHHWM MO HEOPTaHWYECKOW XMMUU (C BKIIOUEHHUEM 3HAHUUM U3 O0IIeH XUMUU) U
OpraHu4eckor XxuMuu. @OpMUPOBAHUE JAHHOU CHUCTEMBbI 3HAHUW NPU U3YyUYECHUU
npeaMeTra oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOI000pas3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4ecKO XHMHHM BELIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHW, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  BJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHU — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHu4eckod XUMHM IOJy4YarOT pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KJIACCU(PUKAIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKHI MaTepuadl U (HAKTOJIOTMUECKUE CBEACHHS O BEIIECTBAX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMUSD» OOYyYarOIIMMCSl TMPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE



NEPUOJINYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX MO3ULUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM STOro 3aKkoHa — OT
o0o0mIaroIiei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX pEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus JomnoyiHgercs B Kypcax 10 m 11 kimaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTHU 3HAHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUYECKOU
JESATEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YB@)XKEHHUSI K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
IPUMEHATh €€ U1 IIONOJHEHUs 3HaHWM, pElICHUS WHTEUICKTYaIbHbIX H
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uaed, TaKux Kak: MaTepUaIbHOE E€IUHCTBO HEOPraHUYECKOro M
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUNA MyTEM OSKCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYMI MEXKIYy HOBBIMH (DakKTaMM U  TEOPETUUECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCHUTAHUSA, PA3BUTUS M COLMATU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJEpKaHUSI M TIOCTPOEHHUS TMpeAMeTa MpeaycMaTpuBaioT (hopMupoBaHUE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku nHpOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEOBATENbCKON AEATENBHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B TO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJEPKATEIbHON XapaKTEepUCTUKU IIeJIed HM3ydeHUs MpeaMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHYECKON HAayKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C



METOJMYECKOW TOYKHU 3PEHUS] TAKOW MOAXOJ K OIMPEACNCHUIO IIesied M3ydeHus
npeaMeTa SIBISIeTCS BIIOJHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMsS TJIaBHBIMU LIEJSIMU U3YYEHHUS TpeaAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaKk  BaKHEHIICH
COCTaBJISIFOLIECH €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOEHHUE SI3blKa HAYKH, YCBOEHHE M IMOHUMAaHHE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTUE MPEACTABICHUI O HAyYHBIX METOAAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuud, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHH OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTUUECKOMN 1 MOBCEIHEBHOM JKU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atum, copepikaTenbHas XapaKTepUCTHKA IeNiel U 3a71a4 U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XUMUW YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM NIPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeroHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeNeHH OTAAETCS  MpeArnovYTeHue
IPAKTUYECKONM KOMIIOHEHTE COJep)KaHus OOydeHHus, OpPHUEHTUPOBAHHON Ha
MOJTOTOBKY BBIMMYCKHUKA OO0IIEO0pa30BaTEIbHOM OpPraHU3alluy, BIAJACIOUIEr0 He
HAaO0OpOM 3HaHWH, a (YHKIMOHATHHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHMSIMU aKTUBHOTO IMOJIyY€HUs 3HAHUN U MPUMEHEHHS UX B pEalbHOM KU3HU
JUISL pEeIIeHUs] TPAKTUUECKUX 3aj1au.

B cBs3u ¢ 3THUM mNpu U3YYCHHH TMpeaMeTa «XUMHS» TOMHUHHPYOIIEe
3Ha4YCHHE MPUOOPETAIOT TAKKE SN U 33291, KaK:

amanTaius oOyJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY HPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlMsIX, CBS3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIETECHIINI), UMEIONINX YHHUBEPCAJbHOE 3HAUEHUE I Pa3jIMYHbIX BHIOB
JESTEIbHOCTH: PELIeHUs] MpoOseM, TOUCKa, aHanu3a U 00paboTKu MH(pOpMAIUH,
HEOOXOMUMBIX U1 NPUOOPETEHMsI OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAET
BaXHOE MECTO B II03HAaHWM XHMMHMH, a TaKXKe s OLEHKH C MO3ULUN



HKOJIOTHYECKON OE€30MacCHOCTH XapaKTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MIPOIIECCOB HA OPTAaHU3M YEJIOBEKA U IPUPOAHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM 00yUaroImMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU OTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEeMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTHUU IS MOWCKA W aHaln3a y4yeOHOW U
HAyYHO-TIOMYJIIPHONU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYaIOUIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIILICHUS, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
IKCIIEPUMECHTA;

BOCIIUTAaHUWE Yy oOOydaronmxcss YOEeXJIEHHOCTH B TyMaHUCTHYECKOMN
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUsI TPHUPOJAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUSI K TIPUPOJEC M CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydebnoMm mmaHe cpemHero oOmiero oOpa3oBaHMs MpeaMeT «XUMUSDY
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obiero oopasoBanus, cocraBister 68 yacos: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4YEHUM HOBBIX BEIIECTB M MaTepHAIOB. Teopus CTPOECHHSI OPraHMYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE N0JI0KeHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne o Ki1acCU(pUKALMK OpTaHUYECKUX BemecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHUYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN AJKEHOB: (U3MUECKME M XUMHUYECKHE CBOMCTBA
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusauuu). [lodyyeHue CHUHTETHYECKOro
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHMUYECKHE CBOWCTBA (peaklUu TMAPUPOBAHMUSA, TaJOr€HUPOBAHUS, IHApaTallH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOTyYeHue U npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxknenue. CrnocoObl nepepaboTku HeTu:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C O0Opa3laMu IUJIacTMAacC, KaydyKOB M PE3UHBI, KOJUICKIIHH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOTeHONPON3BOAHBIX, MMPOBEICHNE MPAKTUICCKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHMIO XHMHUYECKOM peakuuu (Maccbl, oOBbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa M 3TaHOJIa HA OPTraHu3M YellOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHHE U IPUMEHEHHE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



VYrineBogael:  cocTaB, KiacCHpUKAIMSA  yrieBOJAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyeckue coeauHeHus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKoMOJIeKYISIPHBIE COeTUHEHUS

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

OKCTepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HMX MPEBpAILLCHUIL:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanust MEXIpEIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukaius, nepuoInIHOCTh, HaOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOTO MUTaHUS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIIEMEHTOB MEPBHIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(KoBaJIeHTHasi HEMOJsipHas W TMOJSpHAsl, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKkUuenTopHslii). BomopoaHas cBsA3b. BaneHTHOCTb. OJIEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJSpHOTO UM HEMOJICKYJSIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxkiarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHEHUS W MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Meramnel. 1lonoxenne meramnoB B [lepuonnueckon cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OOmue (usndeckue cBoiicTBa MeTamuioB. CIuiaBbl METAJLIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIUX METAUIOB (HATPHUH, KalHWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», O0Opa3lloB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aHMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel maccel BemiecTBa MM O0OBbEMaA ra3oB IO HW3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BELIECTB UMEET IIPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCrieUYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUAJIOB: BAXKHEWIIHME CTPOUTEIBHBIE
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XumMus M 3I0pPOBbE YEIIOBEKA: IpPaBWJIa HCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCylIECTBIIIETCS YepE3 UCIOJIb30BAHUE KAK
OOlIMX €eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBJICHUE.



dusnka: MaTepusi, IHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrHUsl, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HaydHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS NpeAMETa «XHMHsS» Ha YpPOBHE CPEOHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4K1e MOTUBAILIUU K O0yUCHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarolIUMXCsi PYKOBOJACTBOBATbCS B CBOEHU
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE peE3yJIbTaThl OCBOCHUS MpeaMeTa «XHUMUsS» JOCTUTAIOTCA B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeajaMyd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAaMM U TpPaBWIAMHM  TOBEJEHUSA, CHOCOOCTBYIOLIMMHU  IpoleccaM
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
OoOy4Yarommxcs Mo peaju3alyy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOILICHUN B KOJIJICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3€E Pa3TUYHBIX BUJOB YUEOHOU NEATEIBLHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTMIKEHHUS HAYKH €CTh pPE3yJIbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpMAIMK O MEPEAOBhIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YeCTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIEHHWE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUX, YTPOXKAIOIIUX 30OPOBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NESATEeTbHOCTH, OOIINECTBEHHO TIOJE3HOW, TBOPYECKOW W JPYrHMX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUM 110 XUMHUM;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJAronmpUsITHBIE AKOJOTHUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuU TPoOJeM COXpPaHECHUS
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIrETUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOJIb30BATh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa3oBaHUIO, K AaKTUBHOMY IIOJyY€HHIO HOBBIX 3HAHMWA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YpOBHE CpeAHEro 00I1ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) 00IIeHayYHbIe TOHSATHS, OTPakKaIOUUe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIICCTBO, DHEPTHs, SBIICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBaronme dbopmupoBaHue (yHKUIHOHATBHOM
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbBIE
JICCTBYS B IO3HABATEIBHOM U COLMAIBHON MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMYJIHMpPOBaTh W aKTyaIM3UpOBaTh  MpoOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPHU OCBOCHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUUA CHMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiMy — TMpU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3ajiad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
pEeaKuunii;

bopMyIMpOBaThH 1EJU U 33141 UCCIIETOBAHMS, UCTIOIB30BATh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U MPOBEIICHHS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBINA OTUET O MPOJIEIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHeTa), aHanM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (PopM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTD;



dbopMyIupOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPaKTUUYECKOW paboThl M0 HUCCIEI0BAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PEryJIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJTHEHUM Y4E€OHBIX UM UCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUS Kypca «OpraHuueckas XUMUSI»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATBHOU TPAaMOTHOCTH, HEOOXOIUMOM JIJIs1 pelICHHs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUIEHHAs), MOJb, MOJISIpHas
mMacca, MOJIApHBIH OOBEM, YIJEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
paaukan, U30MepHus, U30MEPbl, TOMOJIOTHYECKUI PsiZl, TOMOJIOTH, YIJI€BOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XHMHH;, MHPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESTEIBHOCTH YEIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIMBATh MPHUHAJICKHOCTh HM3YyYCHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs), [aBaTb KM Ha3BaHUS 10
cuctematudyeckoil Homenknatype (IUPAC), a Taxxe OpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, IJII0K03a,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TIOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJICH, MPOIWIICH, AalleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WU MPOJYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JJs TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH TIO BBITOJTHEHHIO J1a00PaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIECTB, JCHATypaIusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMM OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIepUMEHTa B (OpMe 3alucH YPaBHEHHM COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyITUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOpPMHPOBAHHOCT, ~ YMEHHA  COONIIOMATh  TpaBWia  DKOJOTHYCCKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokasarens [1JIK, mosicHATh, Ha mpumepax CIocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XAMHYECKUX SIBIICHUIA;

JUIS  CJIETIBIX H  CJIA0OBHAAIIUX OOYYaIOUIUXCA: YMEHHE HCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, P-, d-
AJICKTPOHHBIE OpPOUTANIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBS3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJUTHUYECKAST JIUCCOLMALMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUMN SI3bIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIILHOCTH YEIIOBEKA,



c(hOpPMHPOBAHHOCT, YMEHUW BBISBISATH XapaKTEPHBIE MPU3HAKW TIOHSTHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHHUM HCIONb30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHAsl U3BECTh, MUThEBAS CO/IA, MUPUT U IPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJE€HTHAsl, MOHHAS, METAJUINYECKAasi, BOJOPOJHAsA) B COCIUHEHUAX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKHUX BEIIECTB MO HMX COCTaBY K OMNpPEAENEHHOMY KiaccCy/TpyIe
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
N. MenneneeBa 1 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, OO CHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTUYECKue YPOBHW, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUN
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3NIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrolluX BEUIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTEMEHEHW OKHUCICHMSI 3JEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, IOJHBIE U COKPALIEHHbIE YPABHEHUS PEAKLIM HOHHOTO OOMEHA, YYUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHWUYECKHUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3IudHbIX (PAKTOPOB; XapaKTEep CMEIEHUS XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npunHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XMMHYECKUX PEAKIUAX, MacChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTPaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHWI IUIAHUPOBaTh U BBINOJHATH XUMHUYECKUI
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE peaKIMu Ha cyib(dar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHUYECKOrO0 JKCIEpUMEHTa B (QopMme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIu, UHTepHET U apyrux);



chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIICCTB, IIOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TIO3HAHMS BEIIECTB H
XUMHYECKUX SIBICHUIA;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIUMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumuu. Teopus Bbu6mmoteka [JOK
1.1 CTPOCHHUS OPTAaHUYCCKUX COSAMHEHUN A. 3 https://lesson.edu.ru/04/10
M. bytneposa
Hroro o pasneny 3
Pasznea 2. YrieBoaopoabl
bubmmoteka IIOK
2.1 IIpenenbHbIE YIIIEBOAOPOIBI — AJKAHBI 2 https://lesson.edu.ru/04/10
HenpenenbHble yriaeBogOPOIbl: alKEHBI bubnuoreia LOK
2.2 P * POJIEL: ’ 6 1 https://lesson.edu.ru/04/10
aJIKaINEHBI, aJTKUHBI
bu6nmorexa LIOK
2.3 ApoMaTn4ecKkue yrieBoaoposl 2 https://lesson.edu.ru/04/10
[TpupogHBIE HCTOYHUKY YTIEBOJIOPOIOB U buomrorexa OK
24 PHpoa yr AOPOA 3 1 https://lesson.edu.ru/04/10
uX nepepadboTka
Hroro 1o pasneny 13

Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust



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

bubnunorexa LIOK
3.1 Cruptel. denon 3 https://lesson.edu.ru/04/10
bu6nmoreka IIOK
A . Kap6 .
3.2 JIRHCTHARL RAPOOHOBHIC KHGIOTHL 7 1 https://lesson.edu.ru/04/10
Crnoxuble 3¢upbl
bub6nmoreka [IOK
3.3 YrneBoabt 3 1 https://lesson.edu.ru/04/10
Hroro mo pazueny 13
Pa3znea 4. A3oTconepxkamue oOpranHunyecKkue coeIuHeHus
bubnunoreka LIOK
4.1 AMuHBI. AMMHOKHUCIOTHI. benku 3 https://lesson.edu.ru/04/10
Hroro mo pazueny 3
Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA
bubmmoteka IIOK
5.1 ITnactmaccel. Kayayku. Boigokna 2 https://lesson.edu.ru/04/10
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Kontpoabubie Ipaktudeckue (undposbie)
NporpamMmmsl Bceero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenune atomoB. [lepuoguyeckuii 3aKoH bubnmoreka [JOK
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3 https://lesson.edu.ru/04/11
anemenToB . 1. Menaeneera
bu6mmoreka [IOK
Crtpoenue BeniectBa. MHOrooopasue
1.2 P B P 4 https://lesson.edu.ru/04/11
BEIIECTB
bubmuorexa [JOK
1.3 XUMHUYECKUE Peakiuu 6 1 1 https://lesson.edu.ru/04/11
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi xumust
bu6mmoreka [JOK
2.1 MeTais 6 1 https://lesson.edu.ru/04/11
bu6mmorekxa [IOK
2.2 HemeTamisr 9 1 1 https://lesson.edu.ru/04/11
CBs13b HEOPraHUYECKUX U OPTAHMUECKUX bubmmorexa HOK
2.3 P P 2 https://lesson.edu.ru/04/11
BEILIECTB
Uroro no pazgeny 17



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

Pa3zgen 3. XuMus " 'KU3HL

bu6mmoreka [IOK
3.1 XUMUS U )KU3Hb 4 https://lesson.edu.ru/04/11
Hroro no pazneny 4
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
. . bubmuorexa [JOK
[Ipeamet oprannveckoilt xumuu, €
1 https://lesson.edu.ru/04/10
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpoeHUS OPraHUYECKUX bubnuoreka [IOK
coenurenuit A. M. byrneposa, e€ 1 https://lesson.edu.ru/04/10
OCHOBHBIE MOJIOKEHUS
[IpencraBienue o kinaccuduxanuu
OpraHMYECKUX BEIIECTB. bubnuoreka [IOK
Homenkmarypa (cucremarudeckas) u 1 https://lesson.edu.ru/04/10
TPUBUAIBHBIC HA3BAHUS
OpPTraHUYECKUX BEIIECTB
bu6mmoreka [JOK
AJKaHBI: COCTaB U CTPOCHHE,
. 1 https://lesson.edu.ru/04/10
TOMOJIOTUYECKHH Pl
. bubnuorexa [JOK
Mertan u 3TaH — OpocTeuImne
1 https://lesson.edu.ru/04/10
MPEICTABUTENN ATKAHOB
bu6mmorexa [IOK
AJIKEHBI: COCTaB U CTPOCHHUE,
. 1 https://lesson.edu.ru/04/10
CBOMCTBa
OTHJEH U NPONUIEH — MPOCTENIINe 1 bubnnorexa [JOK

MPEACTAaBUTCIIN AJIKCHOB

https://lesson.edu.ru/04/10
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[IpakTuueckas padora Ne 1.

bu6mmoreka [IOK

8 «lTonyueHnue 3TUIEHA U U3YUYECHHUE ETO https://lesson.edu.ru/04/10
CBOWCTB»
Aunkanuensl. byranuen-1,3 u bubnnoreka [HOK
9 MeTmioyraauen-1,3. [Tonydenue https://lesson.edu.ru/04/10
CUHTETHYECKOTO KayuyyKa U Pe3HHbI
AJIKUHBI: COCTaB U 0OCOOEHHOCTHU
. bubmuorexa [JOK
CTPOEHUS, TOMOJIOTHYECKHM Psi.
10 L https://lesson.edu.ru/04/10
AueTuieH — npocTermumi
MPEIICTAaBUTENb AJTKHHOB
bubmuorexa [JOK
Boruncnenus o ypaBHEHHUIO
11 N https://lesson.edu.ru/04/10
XUMHUYECKON PEeaKIHH
ApeHbl: 6EH30J1 ¥ TOITYOJ bubmorexa OK
12 PEHEL: you. https://lesson.edu.ru/04/10
TOKCUYHOCTH apEHOB
I'eneTuyeckas cBsI3b yIrieBOJOPOIOB, bu6mmoreka [JOK
13 MIPUHAJICKANUX K PA3ITUYHBIM https://lesson.edu.ru/04/10
KJlaccaM
[TpupoaHbIE HCTOYHUKH
lTJ)Ierl)soz[o OJIOB: TIPUPOJTHBII Ta3 U Bubmmorexa LIOK
14 yr P + IPHP https://lesson.edu.ru/04/10
MOMYTHbIE HEPTSAHBIE ra3bl, HEPTH U
MPOAYKTHI €€ repepaboTKH
[IpupoaHble HCTOYHUKU
IJ)Iell)soz[o OJIOB: TIPUPOJTHBIIA Ta3 U bubmmorexa LIOK
15 yr P + IPHP https://lesson.edu.ru/04/10

NOIyTHBIE HEPTSHBIE ra3bl, HEPTH U
MPOAYKTHI €€ repepaboTKu
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KonTponbhas pabota no paszueny

bubmuorexa [JOK

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

«YTIeBOJOPOIBI»
bu6mmoreka [IOK

[IpenenbHbIE OTHOATOMHBIE CTUPTHI:

17 https://lesson.edu.ru/04/10
MeTaHOoJI U 3TaHoi. BomopoaHas cBs3b
MHOroaTroMHbI€ CIIUPTHI: bubmmorexa LIOK

18 PTHE https://lesson.edu.ru/04/10
STHJICHTJIMKOJIb U TJINIEPHH
DeHOoII: CTPOCHUE MOJIEKYJIBI, bubnuoreka [IOK

19 du3HYECKHEe M XUMUICCKHIE CBOMCTRA, https://lesson.edu.ru/04/10
IPUMCHCHUE
Anpnrerunsl: GopMalbIeTUa U bubmuorexa IOK

20 ACTHARL: GOP ACTHA https://lesson.edu.ru/04/10
aneraigbAerui. AueToH
OIHOOCHOBHBIE TIPEIETTbHBIE bu6mmoreka [JOK

21 KapOOHOBBIE KUCIIOThI: MypaBbUHAs U https://lesson.edu.ru/04/10
YKCYCHasI
[TpakTuueckast paborta No 2. bu6mmoreka [JOK

22 «CBoiicTBa pacTBOpa YKCYCHOM https://lesson.edu.ru/04/10
KHUCIIOTBI»
CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, bubnnorexka [JOK

23 KaK MPEJICTaBUTENN BBICIIUX https://lesson.edu.ru/04/10
KapOOHOBBIX KHUCIIOT
MBpia Kak COJIA BBICIIIUX KapOOHOBBIX bubmmorexa LIOK

24 . p https://lesson.edu.ru/04/10
KHUCTIOT, X MOIOIIIee JeCTBHE

o5 CrnosxHble 3(hUpBI KaK MPOU3BOIHBIE bubnmoreka [JOK

I(ap6OHOBLIX KHCIIOT. FI/IIIpOJ'II/IS

https://lesson.edu.ru/04/10
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CJIOKHBIX 3(prpoB

JKupsl: Tunponns, NpUMEHEHUE,

bu6mmoreka [IOK

26 https://lesson.edu.ru/04/10
Ouosoruueckas poJib KUpPOB
YrieBoabl: cocTaB, KiIacCUpUKaII. bubnunoreka HOK
27 Baxwuelime npeacTaBuTeINu: https://lesson.edu.ru/04/10
TIII0K03a, PPyKTO3a, caxaposa
bubmuorexa [JOK
Kpaxman u nemnoinosa kak
28 https://lesson.edu.ru/04/10
MIPUPOIHBIC TOTUMEPHI
KonTtponsHast pabota o pasaeny bubnuoreka [IOK
29 «Kucnopoaconepxkaniue https://lesson.edu.ru/04/10
OpPTraHUYECKUE COCTMHEHUS
bubmuoreka [JOK
30 AMUWHBI: METHJIAMUH U aHWIHH https://lesson.edu.ru/04/10
AMUHOKHUCIOTHI Kak aM(pOTEepHbIE bubnuoreka [IOK
31 OpPraHWYECKUE COCTUHEHHUS, UX https://lesson.edu.ru/04/10
Ouosiornueckoe 3HaueHue. [lenTumapt
benku xak npupogHbie bubmmorexa [OK
32 prpo https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIE COSUHEHUS
bu6mmorexa [IOK
OCHOBHBIC TTOHSATHS XHMUH
33 . https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN
OCHOBHBIE METOBI CHHTE3a bu6mmorexa [IOK
34 BBICOKOMOJIEKYJISIPHBIX COECTMHEHUMH. https://lesson.edu.ru/04/10

HJ'IaCTMaCCBI, Kay41yKH, BOJIOKHA
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Kontpoabnsie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
. bu6mmoreka [IOK
XUMHYECKHUH IJIEMEHT. ATOM.
1 1 https://lesson.edu.ru/04/11
DneKTpoHHast KOHQUTYpaLUs aTOMOB
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucTeMa XMMUYECKUX bubnuoreka [IOK
2 anemeHToB /1. 1. Meneneera, ux cBs3b 1 https://lesson.edu.ru/04/11
C COBPEMEHHOM TEOPHEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U X
COEIMHEHMI 110 Ipynna epuoja bubmmorexa [OK
1aM ¥ TICPUOJIaM.
3 - 1 https://lesson.edu.ru/04/11
3HavYeHHE MePUOIUIECKOTO 3aKOHA U
CUCTEeMbI XUMHUYECKUX d7eMeHToB J[. 1.
MenzeneeBa B pa3BUTHH HAYKU
Crtpoenue BemiecTBa. XuMHUUYeCKast
N bubmuorexa [JOK
CBSI3b, €€ BUJIBI; MEXaHU3MBI
4 . 1 https://lesson.edu.ru/04/11
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonoponnas cBs3b
BanenTtHocTs.
bubmuorexa [JOK
DJIEKTPOOTPULIATENBHOCT. CTENEHb
5 1 https://lesson.edu.ru/04/11
okucieHus. BemecTBa MOJIEKyISIPHOTO
1 HEMOJICKYJIIPHOTO CTPOCHUS
6 IloHsATHE O NIUCIIEPCHBIX CUCTEMAX. 1 bub6nuorexa [IOK
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HcTuHHBIE M KOJUIOUAHBIE PACTBOPBI.
MaccoBas 10114 BelllecTBa B pacTBOpe

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

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIUHEHUN.

bu6mmoreka [IOK

«Teopernueckre OCHOBBI XUMHUU»

7 https://lesson.edu.ru/04/11
I'enernueckas CBS3b HEOPraHMUECKUX
BELIECTB, PA3JIMYHbIX KJIACCOB
Knaccudukanmsi XuMHUUECKUX peaKIuid
B HEOPraHMYECKON ¥ OpraHu4eCcKon
XI/IMI/IE. 3aKoH coxpaHepHm[ Macchbl bubmorexa IOK

8 https://lesson.edu.ru/04/11
BELIECTB; 3aKOH COXPaHEHUS U
IIPEBPALEHHS] SHEPTUU TIPU
XUMHUYECKUX PEaKIHIX
CxkopocTts peakuuu. O6paTumbie bubmmorexa HOK

9 https://lesson.edu.ru/04/11
peakiuu. XUMHYECKOE paBHOBECUE
[IpakTuueckas padora Ne 1. «BnusiHue bubnnorexka [JOK

10 pa3IUYHBIX (PAKTOPOB HA CKOPOCTH https://lesson.edu.ru/04/11
XUMHUYECKON peaKkium»
DNEeKTPOIUTHYECKAS AUCCOLIUALIMS.
[TonsiTHE O BOIOPOAHOM MOKa3aTelle bubnuoreka [IOK

11 (pH) pactBopa. Peakiiuu noOHHOTO https://lesson.edu.ru/04/11
oOMeHa. ['uaponn3 opraHn4ecKux u
HEOPraHMUYECKUX BEILECTB
OKHCANTENbHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK

12 peakuuu. [louarue o6 anexkTponauze https://lesson.edu.ru/04/11
pacriaBoB U pacTBOPOB coJieit
KontponbHas paboTa mo pazaery Bubmmorexa LIOK

13 https://lesson.edu.ru/04/11
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MerTaminl, UX TOJIOKCHHE B
[Tepuonuueckoit cucreMe XMMUYECKUX

bubmuoreka [JOK

14 snementoB JI. 1. Menpaeneena u https://lesson.edu.ru/04/11
0COOEHHOCTH CTpoeHus aroMoB. O01mue
(hbU3MYEeCKre CBONCTBAa METAJIIOB
CnutaBbl METaJLIOB. bubmuoreka [JOK
15 DNEKTPOXUMHUYECCKUIN Pl HAPSOKCHUIA https://lesson.edu.ru/04/11
METAILJIOB
XUMHYECKHE CBOMCTBA BAXKHEHIITHUX bubmuoreka [JOK
16 METaJUIOB (HATPUH, KaJdui, KaJbIlUuH, https://lesson.edu.ru/04/11
MarHui, aJJlOMAHUN) U UX COSUHEHUN
. bubmuorexa [JOK
XUMUYECKUE CBOKWCTBA XpOMa, MEIH H
17 . https://lesson.edu.ru/04/11
HX COCIUHEHMI
. bubnuoteka [JOK
XHUMHUYECKHE CBOMCTBA IIMHKA, JKeje3a
18 . https://lesson.edu.ru/04/11
U UX COCOUHECHHI
[IpakTuueckas padbora Ne 2. "Pemienue bubnnorexka [JOK
19 JKCIIEPUMEHTAJIBHBIX 331134 10 TEME https://lesson.edu.ru/04/11
«MeTtame»"
HemeTamiel, UX MMOJI0KEHUE B
. bubnuotexa [JOK
[Teproaudeckoii cucTeMe XUMHYECKHX
20 https://lesson.edu.ru/04/11
anemenToB /1. . Menaeneesa u
O0COOCHHOCTH CTPOCHHUS aTOMOB
du3nvecKre CBONCTBA HEMETAJIIIOB.
bubmuorexa [JOK
AJUTOTpOTINS HEMETAJUIOB (Ha TIpUMepe
21 https://lesson.edu.ru/04/11
KHCJIOpo/ia, cepbl, hochopa u
yriiepoia)
22 XUMHYECKHE CBOMCTBA raJIOTCHOB, bu6mmoreka [JOK
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CEphl U UX COCIMHEHUN

XUMHYECKHE CBOMCTBA a30Ta, pocodpa

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

bu6mmoreka [IOK

23 . https://lesson.edu.ru/04/11
U UX COCOUHCHHI
X €CKHE CBOMCTBA yriiepoja bubmorexa HOK
HMHUYECKHE CBOMCTBA YIiIepOI
24 Y o posa, https://lesson.edu.ru/04/11
KPEMHUS ¥ MX COCTUHCHHMA
. bubmuorexa [JOK
[TpuMeHEeHHE BaKHEHIIINX HEMETAIIOB
25 . https://lesson.edu.ru/04/11
U UX COCAUHEHHI
O00011IeHrEe U CHCTEMATHU3AIIMS] 3HAHUI
bu6mmorexa [IOK
mo Teme «Hemeramnery. Beranciaerus
26 . https://lesson.edu.ru/04/11
10 YPABHCHHUSIM XUMUYCCKUX PEAKIUI
TEPMOXUMHUYECKHE PACUETHI
[IpakTnueckas padora Ne 3. «Pemienue bubnuorexa [IOK
27 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME https://lesson.edu.ru/04/11
"HemeTamanr"»
bu6mmoreka [JOK
Kontponbnas paboTa mo Temam
28 https://lesson.edu.ru/04/11
«MeTtamnel» 1 «HeMeTamb
Heopranuueckue u oprannyeckue bubnuoreka [IOK
29 kucnoTel. Heopranmdeckue u https://lesson.edu.ru/04/11
OpraHHYECKHUE OCHOBAHUS
AmboTrepHbIe HEOPraHUYECKUE U
0 r(i)HI/IqECKHe COCI,)Z[I/IHCHI/I}I bubmorexa [TOK
30 P ) https://lesson.edu.ru/04/11
I'eHeTnyeckas CBSA3b HEOPraHUICCKUX U
OpPraHHYECKUX BEIIECTB
31 Ponb xumun B 00ecrieueHUH bu6mmoreka [JOK
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9KOJIOTUYECKOM, IJHEPIreTUIECKON U
IIUILEBOM 0€3011aCHOCTH, Pa3BUTUU
MEIULIUHBI

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

[IpencraBnenus 00 0OINX HAYYHBIX

bu6mmoreka [IOK

32 MPUHLMIIAX ITPOMBILLIEHHOTO 1 https://lesson.edu.ru/04/11
MOJTYYCHUS] BaKHEUIITUX BEIIECTB
YenoBeK B MUPE BEIISCTB U bubmorexa LOK

33 be Betll 1 https://lesson.edu.ru/04/11
MaTepuasioB

bu6mmorexa [IOK
34 XHUMHS ¥ 3I0pPOBbE YEIOBEKa 1 https://lesson.edu.ru/04/11
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus / 'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A., AKIInOHEpHOE

obmectBo «M3marenscTBo «lIpocBerienne»

METOAUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

Xumus. 10 knacc. ba3zoBelit ypoBenb. MeToinueckoe nmocooue

HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPChBI CETH
NHTEPHET
https://rosuchebnik.ru/material/himiya-10-klass-bazovyy-uroven-metodicheskoe-

posobie/






