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[Iporpamma 1O XMMHM Ha YpPOBHE cCpelHero ooOiero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepasibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro O00IIero 00pa3oBaHUs
(®OIT  COO), npencraneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
®denepauuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®epnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K ONPENEIICHUIO

oO1iel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTUSL OOYYAIOMINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpPeOOBAHMHA K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpazoBaHHOCTH. OHO CIOYXHUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
Yel0BeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHHE
oOyyJarommxcsi Ha YpoBHE CPEIHETr0 00IIero oOpa3oBaHUs CPEACTBAMHU YYEOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMe MO XUMHHM C Y4€TOM crneun(UKd HayKd XUMHM, €€ 3Ha4eHHs B
NO3HAHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBAa, a TaKXe C Y4ETOM
o0mMX 1efell M NPUHILUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYI0 pOjb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJa B (JOPMUPOBAHUE PALMOHAILHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpPoe (POpMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIErO0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO



Tpyda M KHU3HU KaXaoro ujeHa oOmectBa. CoBpeMeHHas XMMHA KaK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBPHBIX MPOOJEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBUM C OOIIMMU IEISIMH U TNPUHIUIAMU CPETHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYyMa, IPOJOHKEHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOmas W HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHUs KOTOPBIX SBIISIOTCSI OCHOBBI 0a30BOM HayKH: CHUCTEMa
3HaHUU MO0 HEOPraHUYECKOM XUMHUHU (C BKIOUEHHEM 3HAHMH W3 OO0IIeld XUMHH) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3ust
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme MO XUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YyYEeHHUIO Yy4eOHOro marepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENETIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAKOTCST HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3JIEKTPOHHBIX
NpEACTaBICHU O CTpoeHuH BemiecTB. CBelneHUs 00 HM3y4aeMblX B Kypce
BEILECTBAX AAIOTCA B PA3BUTUU — OT YIJIEBOAOPOJIOB JO0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHnueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyUEHHBIM Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUA
TEOPETUYECKH MaTepuanl u (aKTOJIOTMUYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» OOyYarOHIMMCSl TMPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMUECKUX MO3HIIHM,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0oOm1aroriei 10 00BACHSIOMEH 1 POTHOZUPYIOLIEH.

Enunasg cucrema 3HaHUMN O BaKHEWIMX BEUIECTBAaX, UX COCTaBE, CTPOCHMHH,



CBOMCTBax M NPUMEHEHHH, a TAKKE€ O XMMHUYECKHX PEAKLMIX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIAJTHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TOHHMMAHHUIO B3aUMOCBSI3M XUMHUHU C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIHMTAHHMIO YBAXKEHHS K IMPOLECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIMBATh MH(MOpPMAIUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS] OPUEHTUPOBAHO  Ha
(dopMupoBaHUE y OOYYAIOIIMXCS MHUPOBO33PEHUYECKONW OCHOBBI JJIsi MOHUMAaHUS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpraHUYEeCcKOro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB KX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBJICHUW MyTEM OSKCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYM MEXKIy HOBbIMH (paKTaMU U  TEOPETUUECKHUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl FHEPIeTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUW U MaTEPHUAJIOB.

B nmnane pemieHus 3agad  BOCHUTAHUSA, Pa3BUTHS M COLMATU3ALMU
oOy4aroluxcsl MPUHATBIE MPOrpaMMON MO XMMHH TOAXOAbI K OIpPEIEICHHIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (hopMHupoBaHHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JAEHCTBHH, HUMEIOMMX 0a30Bo€ 3HAUCHHE IS
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOsieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMaIK, HEOOXOIUMBIX IJIsl MPUOOPETEHNUS ONbITa MPAKTUYECKOM
U HCCIIENOBATENBCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B npakTuke npenojgaBaHus XMMHM KaKk HAa YpPOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHus, TaK U Ha YPOBHE CpeiHero odiiero oopa3oBaHusi, IPU ONpeaeICHUN
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NESATEIbHOCTH Y€JOBEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. C
METOJMYECKOW TOYKH 3PEHUSl TaKOM MOJXO0J K ONPENENICHUIO LeNed U3y4eHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONIPaBAAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISIOTCS:



e (opmMupoBaHME CHCTEMBl XUMUYECKUX 3HAHUH KaK  BaKHEHUIIEH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C HUCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BEIICCTB W XUMHYCCKHX pPEaKIui, HEOOXOIUMBIX Ui TPUOOPETCHHUSI
YMEHHI OpPHUEHTHUPOBATHCS B MHPE BEIISCTB M XHUMHYCCKHUX SIBICHUH,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TIPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atum, copeprxaTelibHas XapaKTEpUCTHKA IIeJied U 3a7a4 U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIeld CTeNmeHH OTHATCA  MPEeArnoYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHHs OOydeHHus, OpPHUEHTHUPOBAHHON Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BIIAaJCIOIIEro He
HAaObOpOM 3HaHWH, a (YHKIMOHATBHOW TPAMOTHOCTHIO, TO €CTh CHOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJIYYCHHS 3HAHUN W MPUMEHEHHS WX B PEANbHON KU3HU
IUISL peUICHUS TPAaKTUIECKHX 3a/1a4.

B cBs3u ¢ 3TUM mnpu U3y4YeHMH TMpeaMeTa «XUMHs» JTOMHHHUpPYIOIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
peleHHi B KOHKPETHBIX KHU3HEHHBIX CHTYAaIlUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYyYarONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), UMEIONINX YHUBEPCATbHOE 3HAYCHWE Ui Pa3d4YHBIX BUIOB
NeATEILHOCTH: PEIICHHs MpoOJeM, MOMcKa, aHaIu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOUMBIX Ui TNPUOOPETEHMs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BXHO€ MECTO B T[IO3HAHWW XHMHH, a TaKXKe IS OLEHKH C TMO3UIUI
DKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPEy;

pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEHM 00YJarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCIIOJIH30BATh



COBpeMEHHbIe MH(OPMALIMOHHBIE TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

¢dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIpPaBJICHHOCTU XUMHUH, €€ BAXKHOM PONM B PEHICHUU IJI00ANbHBIX MpoOIeM
PaLMOHAIBHOIO MPUPOAOINOJIb30BAHNS, TOTIOIHEHHS SHEPTETUUECKUX PECYPCOB U
COXPAaHEHHUSl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TPUPOJE M CBOEMY 3[I0POBBIO, a TakKe MNPUOOPETEHUS OIbITa
WCIIONb30BAaHUSl TOJIYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYalUsIX, CBA3aHHBIX C XUMHUUYECKUMH SIBJICHUSMHU.

B yuebHOM maHe cpenHero oOimero oOpa3oBaHMsS NPEAMET «XUMUS»
0a30BOT0 YpOBHS BXOAHT B COCTaB MpeaMeTHON obmacTu «EctecTBeHHO-HAy4YHBIE
IPEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmero oopazoBaHus, cocrabisieT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeTr opraHMYecKOll XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHennit A. M. bytneposa, e€ ocHOBHBIE TOJI0keHUs. CTPYKTYypHBIE (POPMYIIBI
OpraHMYecKuX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPTraHUYECKUX COECIMHEHUSAX — OJJUHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KinaccupuKauu opraHnyeckux BeniecTB. HoMeHkmarypa
OpraHUYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHMS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3YyYEHMsI BEIIECTB W HX IPEBpAIICHUI:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
OMKCAaHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILCHUIO OPraHUYECKUX BEIIECTB
pY HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHbBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHU psAA. MeTaH W 3TaH —
pPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuu 3amMelleHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHUI psii. DTUIEH U IPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME WU XUMHUYECKHUE CBOMICTBa
(peakMu  TUAPUPOBAHMS, TAJOIC€HUPOBAHUA, THUAPATALMH, OKHUCICHUS W
MOJIMMEPHU3ALIIH ), TOJTyYEeHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIICH
— MpPOCTEHIINNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKHUE U
XUMHUYECKUE CBOMCTBA (PEaKIMU THAPUPOBAHMS, TaJOTCHUPOBAHUS, THIPATALINH,
TOpPEHUs), IOJyYeHHE U IPUMEHEHNE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MyYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOJyYEHUE U MpUMEHEeHue. Tomyon:
cocmas, cmpoenue,  Quauueckue U  XumMuuyeckue  ceolicmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NONyYeHue u npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKON PabOThI: MOTYYCHHE STHUIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MPOIYKTAa PEaKIMH MO W3BECTHBHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEUIECTB WM IPOAYKTOB PEAKITHH).

Kucsiopoacoaep:xaiye oprannyeckue coe{nHeHus

[IpenenbHble OAHOATOMHBIE CHHUPTHL. MeETaHOA M 3TAHON: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMH METaJlJIaMH,
rajJloreHOBOJIOPO/IaMH, TOPEHHE), MpHUMEHEHHe. BoJopomHbie CBSI3W MEXIY
MOJIEKyJIaMH CIIUPTOB. JlelicTBre MeTaHOa U dTaHOJIa Ha OpraHU3M YeJIOBEeKa.

MHoroaromMHble  CIUPTBHL.  DTUJIEHIJUKONb M  TJIMLUEPUH: CTPOCHHE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE CHpThI). [leficTBue Ha
Opranu3Mm uenoBeka. [[puMeHenne rimiepraa u dTUICHTITUKOIIS.

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

Anpneruapl U KemoHvl. DopManblIeruj, aueTaIbJIETH]: CTPOEHHE,
duznyecKkne U XUMUYECKHE CBOMCTBA (peaKIMHM OKHCICHUS W BOCCTAHOBIICHUS,

KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Juisl Kj1acca KUCIOT, Peakiysl 3Tepu(pHUKalnm), MOJTy4eHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloHbIX 3¢upoB. Kupsl. ['naponus xxupos. [Ipumenenne xupoB. buonornyeckas
POJIb KUPOB.

VYrineBoabl:  cocraB, KilacCUpUKanus — YIJIeBOAOB  (MOHO-, JHU- W



nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
ruapokcuaom Meau(ll), okmcieHne amMMUavYHBIM pacTBOpoM okcuma cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak NpupojHbie moauMepbl. CTpoeHue Kpaxmana H
HEeJUTI0N03bl.  Du3nyeckue W XUMHYECKHE CBOWMCTBAa Kpaxmana (THIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
IpoBeJeHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIHMPTOB, KAaYE€CTBEHHBIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJa
okcusoM Menu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIMIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKuUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3laumopeicTBHE Kpaxmalia C HOJIOM),
IIPOBEICHHUE NMPAKTUYECKOW PabOThI: CBOIMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnblie 3anaun.

Bblunciendss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MJIM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BELIECTB WM POAYKTOB PEAKIUN).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIe opraHnyeckue coeanHenus. dusmueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuiuHa). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbr.

benku kak NpUpOIHBIE BBICOKOMOJICKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THJIPOJIN3, ICHATypaIusl, KAYeCTBEHHbIE peakliy Ha OeJKu.

OKCHepUMEHTAIbHBIE METOIbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HAOJIOICHUE U OMHCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpalus OSIKOB Mpu
HarpeBaHUM, IBETHHIC PEaKIMN OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJICKYJISIPHBIX COEIMHEHHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIUHEHUH —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIEeCTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcCC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanuzanust MeXpeaMEeTHbIX CBsI3el MPU U3YYEHUH OPraHUYeCKON XMMUU B



10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIIOIb30BAaHUE KakK OOIIUX eCTeCTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSATHH, SBISIOMNUXCS CHCTEMHBIMHU ISl OTIAEITBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PakT, runoresa,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiIaccu(UKamms, MepruOJUIHOCTh, HAOIIOICHNE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTIHPOBAHHE.

duszuka: wmaTepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKyIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOEe COCTOSIHHE
BEIeCTBa, (PU3MUECKUE BETUYUHBI U SMHHIIB X U3MEPEHHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHHU3ME,
doTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMBbIE, TOILTUBO,
PECYpPCBHIL.

TexHonmoTHs: TNHIIEeBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHHS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepuaibl U3
WCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHAS KOH(DUTYypaIKsi aTOMOB.

ITepuonnueckuii 3akoH U Ilepuoanueckas cucreMa XUMHUYECKUX IJIEMEHTOB
. . MenneneeBa. CBsi3b nepuognyeckoro 3akoHa u llepmoamyeckoil Cuctemsl
xumudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOIMUECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, METaJIn4yeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJCHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanast cBsi3zb. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U aHUOHBI.

BemectBa MOJEKYJIPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD



CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBa B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHU. Howmenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumudeckas — peaknusa.  Kmaccumpukammss —XUMHYECKHMX — peakmuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILECTB,
3aKOH COXPAaHEHUS U MIPEBPAILECHUS SHEPTUU NPU XUMUYECKUX PEAKIUSX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3inuyHbIX (pakTopoB. OOpaTHMble
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbI, BIUAIOIIME HAa COCTOSHHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutryeckas auccouuanus. CuiabHble U cinalble 3aeKkTponuThl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHCJIas, HEUTPaJIbHAS, EJI0YHAs.

OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMHYecKuX 3iaeMeHToB Jl. 1.
MenneneeBay, M3ydeHHe MoOJeNled KPUCTAIUIMUECKUX PELIETOK, HaONIOeHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJOPOJIa B MPUCYTCTBUU KaTajIn3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEAKIMH HOHHOTO OOMEHa),
pOBEJCHUE MPAKTUUECKON paboThl «BiusHue paznuuHbix (akTOpOB Ha CKOPOCTh
XAMHUYECKOUN pEAKIUM».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHYECKMX pEaKUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHATHS «MACCOBas
JIOJIS1 BEILLIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilonoxkenne HemetraiuioB B Ilepuoamueckoi  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMHUYECKHE CBONCTBA Ba)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
dbochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUA  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpyMeHeHnEe Ba)XHEUIIMX HEMETAIIOB U KX COCUHEHHM.

Merannel. Ilonoxenne meramnoB B llepuonnueckon cucremMe XUMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MetayuioB. O6mme usnyeckue cBoicTBa MetamuioB. CIiaBbl METAJUIOB.



DNEKTPOXUMHUYECKHUI psAJT HAIPSHKEHUI METAIIJIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl HM3Y4YEHHsSI BEIIECTB M HX MpEeBpallcHUM:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
HKCIIEPUMEHTAJILHBIX 3aja4, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUS C PacTBOpaMU
KHUCIIOT U IIeJI0UeH, KaYECTBEHHBIE PEeaKI[Mi Ha KATUOHBI METAJLIOB).

PacuétHble 3anaumn.

Pacuétbl mMaccel BellecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET MPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJYYE€HUS BaXKHEHIIIMX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHUIINE CTPOUTEIIBHBIE
Marepuasabl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPaCKHh, CTEKJIO, KepaMHKa,
MaTepuaibl s JJIEKTPOHUKH, HAHOMATEPUAIIbI, OPTaHUYECKUE U MHUHEPAJIbHbBIC
yaoOpeHus.

XUMHST U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBujia OE30MACHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XHUMUHU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHble CBA3H.

Peanuzanust  MeXNpeOMETHBIX  CBsI3ed TOpW  HM3y4yeHUH OOmed u
HEOpPraHU4eCcKol XuMuU B 11 Kiacce oCyIeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OoOIUX eCTECTBCHHO-HAYYHBIX TOHSATHH, TaK ¥ TOHATUN, SBJISIONIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOII0/IEHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

®usuka: MaTepusi, SJHEPTHs, Macca, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUN YPOBEHD, BEIIECTBO, TETO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBA, (PU3MYECKUE BEIMYMHBI U €IUHULIBI UX



U3MEpPEHUsi, CKOPOCTb.

buonorus: kinerka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OpPraHU3Me.

['eorpadusi: MUHEpabl, TOPHBIC MTOPOJIBI, TIOJIE3HBIE UCKOMAEMbIE, TOILIHBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SAWCTBEHHOE IPOU3BOJCTBO, MHINEBAs
IPOMBINUICHHOCTh,  (papMalleBTHYEeCKass  IPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKHX IPEraparoB, MPOHM3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHANIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OoOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METaNpeIMETHBIM M MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHSI» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

[€JICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTMYHOCTU HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAMLIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YaroUIUXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOM
CUCTEME XUMHUECKOTO 00Pa30BaHUs;

HaJM4yue MPaBOCO3HAHUS AKOJOTHUUECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
[EJIU U CTPOUTH )KU3HCHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CANHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeajsaMyd POCCHUMCKOrO Tpa)kAaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU U TIpaBWJIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS MpeAMEeTa «XHUMHSI» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIBITA [MO3HABATEIIBHOM M TMPAKTUYECKON JesATEIbHOCTH
00y4Yaromuxcsl 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYaIOLUMUCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpPaBUIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH MpPU CO3JaHUU



y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENbHBIX 3a7a4, BBIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMAaTh M TMPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESTEIbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHHUSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCIEJIUIO
OTE€UYECTBEHHOMN XUMUM;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B 00JACTU TEOPUU MU MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KPONOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

WHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEAYIOMIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PELIEHHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHHs LEHHOCTEeH 30poBOro U 0Oe3omacHoro obpas3a IKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBuil 0€30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAaHUSl UEHHOCTU NPaBWI MHAUBUAYAIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIEI0BATEIbCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEeccCuil pa3IudyHoOro poja, B TOM



YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpaszoBaHus, Oyaymieil mpodeccud U peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11€JeCO00pPa3HOr0 OTHOIIEHUS K TMPUPOJAC, KaK HCTOYHUKY
CYIIIECTBOBAHMS KU3HU HA 3EMIJIC;

MMOHMMAaHMS TJIO0AJBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIbHON CPE/IbI;

OCO3HAHUSA HEOOXOAUMOCTH HCIOJb30BAHUSA JOCTHOKCHUM XUMHU IS
pEIIEHNST BOIPOCOB PAIIMOHAIBHOTO MPUPOAOIIOIb30BaAHHUS;

AKTHUBHOTO HENPHUATUS JCUCTBUH, TMPHUHOCAIIMX BpEH OKPYKAIOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTUUECKOTO MBIILICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OTIBITA JEeSTEIIbHOCTH AKOJIOTUYECKOH HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSA MMH B TO3HABATEIIbHOM, KOMMYHUKATUBHOMW WU COLMAIBHOMU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHMMAaHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeaCTaBICHUsT 00 OKpPY)KArOIIEM MHUpE KaK O €IMHCTBE MPHUPOJBLI M YEIOBEKa, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHHH IpoOJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAYUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOM POJHU B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI, PEIICHUU TI00aTbHBIX TTPOOIEM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHEUIHOTO TpyAda M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKJIOIOo YjeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUA VI aHaliM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa u



IPOUCXOASAIINX B HEM NU3MEHEHUHN, YMEHHUS JIeaTh 000CHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEIbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON 1EATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCUOHaTbHON
JESITENBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YUEOHOIO TMpeaMeTa «XUMHUs» Ha
YpOBHE CpeaHero olmiero 00pa3oBaHus BKIIOYAIOT:

3HaQUMMBble Ui (OPMUPOBAHMS ~ MHUPOBO33pPEHUS  OOydYarommxcs
MEXKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOLINE
LEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW CcHeUuPUKy METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeOopusi, uCCle0BaHNEe, HAOMIOICHUE, U3MEPEHHE, DKCIIEPUMEHT U APYTHE);

YHUBEpCAJIbHBbIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COIIMAITLHOW KOMITETESHITUH 00YJarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JIEUCTBYS B IO3HABATEIIBHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU y4eOHbIMH No3HaBaTeJIbHBIMH
HeCTBUAMM:

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPENEINIATh LENM JCITEIbHOCTH, 3aJaBasi IapamMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHMU NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICIISITh XapPAKTEPHBIE MPU3HAKKU TMOHSATUM W YCTAHABIMBATH WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JI1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U



SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH ISl KJIAaCCH(PHUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCyXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PaccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIETbHBIC IIPEICTABICHUS — XUMHUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHYECKOU
peakluu — MPU PEUICHUU YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKkuu;

(GbopMyIupoBaTh LEIH U 3a/1a4 UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
npouecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (popMyIHMpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTU PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOM
JESITEIBHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEHICHUS MNPaKTUYECKUX 3aJlady, NPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS.

3) pabora ¢ uHpopmMaumeii:

OpUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
NOMYyJsSpHAasl JUTepaTypa XHMHYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOUS,
pecypcebl HTEpHeTa), aHanM3upoBaTh WH(MOPMAILMIO PA3IUYHBIX BUIOB U (POpM
Mpe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEIPOTUBOPEYUBOCTb;

(dbopMynupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wHPOpMaNKK, HEOOXOMUMOW [T BBINOJHEHHS yYEeOHBIX 3amad
ONpENENEHHOIO TUIIA;



mpUOOpETaTh OIBIT KCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM SA3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
XUMUYECKON uWH(MOpMAIMel: TPUMEHATh MEXIpeAMeTHbIe ((u3uyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HarJISIHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JTUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYNIaTh C MpE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO MJTM COBMECTHO CO CBEPCTHUKAMH MPH BBHIITOJHEHUU
XUMHYECKOTO SKCIIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUMN IMyTEM COTJIACOBAHMS TO3UIIMA B
X0J1e 00CYXXJICHUSI 1 00MEHA MHCHUSIMH.

OBj1aieHHe YHHBEPCAJIbLHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATh CBOIO MO3HABATEIBHYIO
NeSATEeIbHOCTh, OMNpenesisis e€ Lenu W 3aJadyd, KOHTPOJMPOBaTH U 10 Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh TMpEAjaraéMblii ajiroput™M JACHCTBUN Mpu
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH NIEATEIHHOCTH Ha OCHOBE CaMOaHaln3a
U CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

cOpPMHPOBAHHOCTh  MPEACTABICHU O XMMHYECKOW  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHH B TIO3HAHHM SIBICHUI
opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHs] MPAKTUYECKUX 33124
U DKOJIOTMYECKHM OOOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHON



cpene;

BJIJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOTIOJIATAIONINE TOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpauléHHAas), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOIHBIN CKeneT, (yHKIWOHANbHAS TPYIIa,
paauKai, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YTIE€BOJOPO/IbI,
KHCJIOPOJ U a30TCOJAEpKAIIUE COCIUHEHUS, MOHOMED, IOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XHUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXKale B OCHOBE MOHUMAHUS MNPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JICATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTEpPHbIE NPU3HAKK TOHSTHI,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAIICHUN OPraHMYE€CKUX COCTUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyll OpraHMYECKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TrOTaBIIMBaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEUIECTB JI1 WILIIOCTPAIUU HX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHMYECKUX BEHIECTB IO HX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COEIMHEHUS, BBICOKOMOJIEKYJIAPHbIE COEJUHEHHMS), JlaBaTh WM Ha3BaHUS IIO
cuctematudeckoir Homenknarype (IUPAC), a Taxke TpUBOIUTH TPUBHAIBHBIC
Ha3BaHMUS OTACJIBHBIX OPraHUYECKUX BEHIECTB (ITWJICH, MPOMMWICH, AaleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, (hopManmbaeru, areTaibIAerua, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIO0TA, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHYECKOW CBSI3H B
OpraHUYECKUX COCIUHEHUAX (OJMHAPHBIC U KPaTHBIC);,

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHMUS
opranndeckux BemectB A. M. bytiepoBa mis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA M CTPOECHUS; 3AKOH COXPAHECHUS MACCHI BEILIECTB;

chOPMHPOBAHHOCTh ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3nyeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENEH pPa3IUYHBIX



KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OEH30J7, METaHON], ITAHOJ, STUJICHTJIUKOJD,
rmnepyH, GEeHoJ, aleTalbIeTH, MypaBbUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PpEaKIUil ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
ChIpbsi (He(Th, MPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX IepepaboTKu U
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

chOpPMHUPOBAHHOCTh YMEHUU TPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOIYKTA
peakmuu 10 W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJIHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYECHUU BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOII0ICHNEe, H3MEPEHHUE, SIKCIIEPUMEHT, MOJICTTMPOBAHNE),
WCITOJIP30BAaTh CHUCTEMHBIC XWMHWYECKHE 3HAHUS IS TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYallMAX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/IOl U J1abOpaTOPHBIM O0OpPYJAOBaHUEM, a TaKXe IMpaBWiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIIBITOB;

c(hOpPMHPOBAHHOCTh yMEHUH ITUTAHUPOBATH W BBITIOJHATH XUMHYECKHM
AKCIIEPUMEHT (TIPEBPAICHNS OPTaHUYECKUX BEIISCTB MPU HATPEBAHHH, ITOTYUCHUE
STWJIICHA W W3YyYCHHE €ro CBOWCTB, KayeCTBEHHBIC PEAKIIUA OPTaHUYECKHUX
BCIIIECTB, JCHATYypaIusi OCIKOB MPU HArpEeBaHWUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpalieHuu C
BCIIECTBAMH M J1aOOPATOPHBIM OOOpPYIOBaHUEM, TPEJACTABIATh PE3YJIBTATHI
XUMHUYECKOTO DKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYFOIIHMX
peaknuii 1 GopMyJIMPOBATH BEIBOIBI HA OCHOBE ATHUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTEpHET U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHMM  COONIIOAATh  MpaBUjia  JKOJOTUYECKH
IIEJIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATETLHOCTH B IIENSIX
COXpaHEHHUs] CBOETO 3JI0POBBSI M OKPYXKAIOMICH MPUPOTHON Cpebl, OCO3HABATH
OMACHOCTh BO3JICHCTBUSI HA KUBBIE OPTaHU3MBI OMPENEIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMasi cMbica mnokaszatens [IJIK, moscHsaTh Ha mpumepax crnocoObl



YMCHBIICHUST ¥ TMPEJAOTBPAIICHUS WX BPEIHOTO BO3JCUCTBHS HA OPraHU3M
YeIIOBEKa,

JUIST O0YYarONIUXCsS ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbS: YMCHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOAAX ITO3HAHMS BEIICCTB U
XMUMUYECKHX SIBJIICHUI;

Ui CHETbIX H CcHa0OBUAANIMX OOYYaIONIMXCS: YMEHHE WCIOIb30BaTh
penbeHO-TOUCUHYIO0 cUCTeMy oOo3HaueHu# JI. bpaiins mis 3anmucu XUMHYECKHX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImias U HeopraHuyeckas
XUMUS OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHH B TIO3HAHHH SIBICHUI
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUs MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpass  BKJIFOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUIM 3JEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKHUCJICHUS, XUMUYECKasi CBS3b
(koBaJIeHTHAas, MOHHAsI, METAILTUYECKAs, BOJOPOAHAS ), KPUCTAITMYECKAs PEIIETKa,
TUMBl XUMHUYECKUX  PEAKUHA, PpacTBOp, DJEKTPOJIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOIMALINAS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUSI SHEPTUU
NpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUMN SI3bIK XUMHH,
MUPOBO33PEHYECKUE 3HAHUS, JICKAIlMe B OCHOBE INMOHUMAHHS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUN U 0€30MMaCHOM HCTIOIB30BAaHUN BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEIIOBEKA,

chOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(hOpPMHPOBAHHOCTh YMEHUN HCIOJIB30BaTh XUMHYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremaruyeckyro HomeHknarypy (IJUPAC) u tpuBuanbHbie Ha3BaHUs OTACIBHBIX



HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, IUTHEBAS CO/IA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNIMYECKasl, BOJIOPOJHASI) B COCUHEHUSX, THUI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOrO BEIIECTBA (aTOMHAs, MOJIEKYJspHasi,
WOHHAsl, METAJUIMYECKAs), XapakTep Cpebl B BOAHBIX pacCTBOPaX HEOPraHUYECKHUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHABJINBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K OIpeneIEHHOMY KJacCy/TpyImie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI MEPUOIUYECKOTO 3aKoHa /[,
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaATh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX JJeMeHTOB 1—4 mnepuonoB Ilepmonnueckoi cucTreMsl
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
AJIEKTPOHHBIE opouTtanu, «QHEPreTUYECKUe YPOBHI, OOBSICHSATD
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COEAUHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB [1. U.
Menpaeneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

Cc(OPMUPOBAHHOCTh YMEHHS KJIacCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBYy PEarupyrolluX BEIIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUi pa3IHUuHbIX
TUIIOB, TIOJTHBIE M COKpPALIEHHBIC YPAaBHEHUS PEAKIMii HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHUYECKUX BEIIECTB, PACIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILIECTB;

c(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIBHO-
BOCCTAHOBUTEBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca



ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIuy OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEero Bo3aencTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XWMUYECKHE TIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOU KHUCIIOTHI, aMMHakKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOIMWX HAyYHBIX MPUHIIAIAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI NPOBOJIUTH BBIYKMCICHUS C HCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
MPU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA WM O0BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATH MPaBUJIA MTOJIB30BAHUS XUMUYECKOM
MOCy/I0Ol U J1abOpaTOPHBIM OOOpPYJAOBaHUEM, a TaKXEe IpaBWiia OOpalleHUs C
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
AKCTIEPUMEHT (pa3yioKEeHHE MEPOKCHIa BOJOPOJa B MPUCYTCTBUU KaTaauzaTopa,
ONpEJENeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
temam «Metauib»y U «HeMmeTtaibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIIATh PE3YJNBTaThl XWMHUYECKOTO OJKCIIEPUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJy4YaeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaruu, IHTepHeT u ApyTrux);

chOPMHPOBAHHOCTh ~ YMEHHMA  COONIIONATh  TpaBUjia  DKOJOTUYECKH
11e71Ieco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX
COXpaHEHHUs] CBOETrO 3/I0POBbS M OKPY’KaIoIEeW MPUPOJHON Cpelbl, 0CO3HABAThH
OMacCHOCTh BO3JEHCTBHS HA )KUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax cnocoObl YMEHBIICHUS |
MpPEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTraHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHUE



IMPUMCHATb 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX MCTOJAaxX IIO3HAHWA BCIICCTB U

XUMUYECKUX SBJICHUM;
JUISL CHEMBIX W CHA0OBHOAIINX OOYYaIOIIUXCS: YMEHHE WCIIOJIb30BATh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauuecTBo 4acoB
Ne i/ HaumeHoBaHue pa3ieioB U TeM Konrpoasnuie  TIpakTiseckie DJiIeKTpoHHbIe (HH(POBHIE)
B orpa oOpa3oBare e pecypc
NMpOrpaMMblI Bcero paGOTLI padoTLI pa3oBaTeibHbIE PeCypChl
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYeCKOH XUMUH
[Ipenmer opraHn4ecKoOi XUMHHU. https://academy-

1.1 Teopus cTpOCHUST OpraHUIECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenuHeHuit A. M. bytnepoBa Sele-4e24-ac02-efb16fa49f6a
Hroro no pasneny 3
Pa3znea 2. YrieBoaopoabl

[IpenenvHBIC YTIEBOIOPOIB — https://academy-

2.1 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATKAHDL ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yrieBOI0POIbL: https://academy-

2.2 ' 6 0 1 content.apkpro.ru/lesson/4038171e-
AJIKCHEL, &JIKATHCHEL, aJKHHE! 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApOoMaTHYIEeCKUE YTIIEBOAOPOIBI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4

24 HpuposHeIe HeToHuKH 3 1 0 https://lesson.edu.ru/04/10
YIJIIEBOIOPOIOB U UX MepepaboTka

Hroro no paszneny 13
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHus
https://academy-
3.1 Cnuptel. Genon 3 0 0 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
Anpaeruasl. KapOOHOBBIE KUCTOTHI https://academy-
3.2 C ) ’ 7 0 1 content.apkpro.ru/lesson/8664b319-
NOKHBIC SPUPBI Oba3-4945-h076-ch7ae5858b90
https://academy-
8.3 YTICBOII 8 1 0 content.apkpro.ru/lesson/709ce43a-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

Hroro no pazneny
Pasznea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

13

deb6-4281-963b-01d2e212d4d0

4.1 AMUHBI. AMUHOKHUCIIOTEL. beiku

Hroro no pazneny

Pa3pnen S. BeicokoMOJIeKY/ISIpHBIE COCAUHEHHUSA
5.1 ‘ ILnactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://academy-
content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

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



https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KIIACC

KoJsun4vecTBOo 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM U BbI
Ne n/m OpOrpaMMbE pal ¢ Beero Kontpoabubie IIpakTunueckue E)I% p?:f 003 aT(:?IbHLI e
padoThI padoThI pecypeb
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Crtpoenue atomoB. [lepuoanueckuii 3akoxn
1.1 u [lepuonnueckas cucTeMa XMMHYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB JI. 1. Menaeneena
1.2 XHUMHYECKUE PEAKITUN 6 1 1 https://lesson.edu.ru/04/10
1.3 Crpoenne semectsa. Muorooopasue 4 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Hroro o pasneny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 MeTais 6 0 1 https://lesson.edu.ru/04/10
2.2 Hewmerannsl 9 1 1 https://lesson.edu.ru/04/10
2.3 CBAA3b HEOPTAKWUCCKHX U OPIAHHYECKHX 2 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Uroro no pazgeny 17 https://lesson.edu.ru/04/10
Pa3nen 3. Xumus u :Ku3Hb
3.1 ‘ XuMusl U )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo 4acoB
Ne Tema vpoKa K n Hara DJIeKTpOHHbIe U (POBbIE
n/n yp Bcero OHTPOILHBIE PaKTHiecKue H3yuyeHHusi o0pa3oBaTelibHbIE pecypchl
padoTbI padoThbI
[Ipenmer opraHn4eckon XUMHH, https://academy-
€€ BOBHMKHOBCHHUE, PA3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAYCHUE Sele-4e24-ac02-efb16fa49f6a
Teopust cTpOeHUS OPraHUYECKUX https://academy-
coenuHenuit A. M. bytneposa, 1 0 0 content.apkpro.ru/lesson/c935a58¢-
€€ OCHOBHBIE MOJIOKEHUS ab0e-4c59-9dcf-20517ae4b52e
[Ipencrasnenue o
KJIaCCU(PUKAIINU OPTraHUYCCKUX
BeHleCTqB). HOIfVIeHKJI;aTypa https://academy-
1 0 0 content.apkpro.ru/lesson/726ee099-
(cucemaruacckas) n e1a9-410f-b8be-h4ch589aead1
TPUBHAJIbHBIC HA3BAHUS
OpTraHN4YC€CKUX BCIICCTB
AJIKaHBI: COCTaB U CTPOCHUE https://academy-
’ . ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHECKHH Pt ec23-473c-b3d7-ed82fcaddd02
o . https://academy-
Meran u 5Tas — npoctefiime 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPEACTABUTCIH ATKAMOB ec23-473c-h3d7-ed82fcaddd02
AJIKEHBI: COCTaB M CTPOCHHUE https://academy-

. ’ 1 0 0 content.apkpro.ru/lesson/4038171e-
caoucTsa 4158-4bd1-ae98-18dc1cfb9399
DTUJICH U IPOITUIICH —

MIPOCTEHIIIHE TTPEICTAaBUTEIIN 1 0 0 https://lesson.edu.ru/04/10
AIKEHOB

[IpaxkTuueckas padora Ne 1. https://academy-

«lTonyuenue >TuIEHA U 1 0 1 content.apkpro.ru/lesson/53cd2379-

HN3YUCHHUC €TO CBOICTBY

2a45-43b1-9f67-7ebcdaf03cel



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

Aunkanuensl. byranuen-1,3 u
MeTmiOyraauen-1,3. [Tonydenue

9 CHHTETHIECKORO KayHyKa i https://lesson.edu.ru/04/10
PE3UHBI
AJKUHBL: COCTaB ¥ OCOOEHHOCTHU

10 CAT]ESE;J?;; F_Ole;scT;if{%H - https://lesson.edu.ru/04/10
MIPEACTABUTEND AIKHHOB
BI)I‘-II/ICJIGHI/IFI 110 ypaBHeHI/HO https://academv-

11 . content.apkpro.ru/lesson/7dada027-
XUMHICCKON peaKiiii 8448-418f-b416-fbaledd4abbd
ApeHbl: OEH3011 ¥ TOTYOIL. hitps://academy-

12 T content.apkpro.ru/lesson/d86d7d00-

OKCHYHOCTDL apeHOB d5b4-491d-aded-c3ddal9feefd

I'eneTnyeckas cBA3b

13 i;i?gﬁ::;};x K pasIHIHbIM https://lesson.edu.ru/04/10
KJaccaM
[IpupoaHbIE NCTOYHHUKHN
YIIEBOIOPOAOB: IPUPOAHBIN Ta3

14 Y TIONTyTHBIE HEPTSHBIE Ta3bl, https://lesson.edu.ru/04/10
HE(Th U MPOJTYKTHI €€
nepepadboTKu
[IpupoHbIE HCTOYHHUKHU
YII€BOIOPOAOB: IPUPOAHBIN Ta3

15 Y TIONTYTHBIE HEPTSIHBIE Ta3bl, https://lesson.edu.ru/04/10
HE(Th U MPOTYKTHI &€
nepepadboTKu

16 E;I;Teﬂilﬂi’giis;fgggorﬁl» https://lesson.edu.ru/04/10
[IpenensHbIE OAHOATOMHBIE https://academy-

17 CIUPTHI: METAHOJI U ATAHOIL. content.apkpro.ru/lesson/5439c18b-

Bonopoanas cBsi3b

7440-4b6f-bf84-c04fad 71694f



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

MHOroaroMHbIE CIIUPTHI:

https://academy-

18 content.apkpro.ru/lesson/461aa9c8-
ITHJICHIIIMKOIP M TIHICPHH cOef-4827-a8e5-d12a0bedc826
DeHOI: CTPOEHUE MOJIEKYJIbI, https://academy-

19 (bu3HYEeCKUe U XUMHUIECCKHE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHHUE 7¢5f-4f16-896e-10a2278b08f1
Anbaerupl: GopMabIeTua U https://academy-

20 ) A content.apkpro.ru/lesson/8664b319-
AUCTATRACTHA. ALCTOH 0ba3-4945-h076-ch7ae5858b90
OJIHOOCHOBHBIE MPEICIbHBIC https://academy-

21 KapOOHOBBIC KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAs U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuueckast paborta No 2. https://academy-

22 «CBo¥icTBa pacTBOpa YKCYyCHOM content.apkpro.ru/lesson/9834d408-
KUCIIOTBI» 386d-444a-8de3-7efba8h98cdb
CteaprHOBas U OJICHHOBAS

23 KHCJIOTBI, KaK MIPEJICTaBUTENIN https://lesson.edu.ru/04/10
BBICIIINX KapOOHOBBIX KHCIIOT
MBpbi1a Kak COJIA BBICIIIUX

24 KapOOHOBBIX KUCIIOT, UX https://lesson.edu.ru/04/10
MOIOIIIEE ICHCTBHE
C
HHSI;I;I;ZI;H:’S: EZI g?)EOBLIX https://academy-

25 p r P content.apkpro.ru/lesson/71ac43f2-
KHUCIIOT. L HAPOTIM3 CHIOMHBIX a0d4-4945-a0eb-1e59cd5f4dof
3¢upoB
JKupsl: Tuponns, NpuMEeHEHHE https://academy-

26 6 ’ ’ content.apkpro.ru/lesson/71ac43f2-

HOJIOTIHCCKas poJib KUPOB a0d4-4945-a0eb-1e59cd5f4d9f
VYrieBoasl: COCTaB,
KJIaCCI/I(l;I/IKaI_[I/I}I Baxneiimue https.//academy-

27 R content.apkpro.ru/lesson/709ce43a-
TpC/ICTABUTCIIH. TTFOKO3a, deb6-4281-963b-01d2e212d4d0
bpykTo3a, caxaposa

28 Kpaxman u nemnronosa kak https://lesson.edu.ru/04/10



https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10

MPUPOJIHBIE MTOJIUMEPHI

KonTponbnas pabota no
pazneny

29 1 https://lesson.edu.ru/04/10
«Kucnopoaconepxaiue
OpPTaHUYECKUE COCTUHEHUS

https://academy-
30 AMUHBL: METWIAMUAH U aHWINH 1 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHCIIOTHI KaK httos://academy

31 aMQOoTepHEIE 0D rg HIHCCKHIe 1 content.apkpro.ru/lesson/c2f2f3d7-
COCAMHCHHA, HX DHOJIOTMHECCKOC 43d1-4873-ace0-78eca6009628
3Hauedue. [lenTuanl
benku kak npupoHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHBIE 1 content.apkpro.ru/lesson/c2f2f3d7-
COeTUHEHUS 43d1-4873-ace0-78eca6009628
OCHOBHbBIE TTOHATUA XUMUU

33 BBICOKOMOJIEKYJISIPHBIX 1 https://lesson.edu.ru/04/10
COeTMHEHUN
OCHOBHBIE METO/IBI CHHTE3A

34 BHCOKOMOHVG KyJIAPHBIX 1 https://lesson.edu.ru/04/10
coenuHenuii. [TmacTMaccsl,

Kay9IyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
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https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KIIACC

Ne
n/n

Tema ypoka

XUMHUYECKUN DIIEMEHT. ATOM.
DeKTPOHHAs KOH(PUTYpALHs aTOMOB

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

JJIeKTPOHHbIE

uudposeie
oOpa3oBaTe/ibHbIE

pecypchbl

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

[Tepuonuueckuii 3akon u I[leprnonnueckas
cHUCcTeMa XMMHUYeCKuX dmemMeHToB /1. U.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEH CTPOEHUS aTOMOB

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

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHNYCCKHUX 3JICMCHTOB U UX
COEAMHEHUI! 110 IPyIIaM U MEePHOAAM.
3HaYeHHE IEPUOJUYECKOrO 3aKOHA U
CHCTEMbl XUMUYECKUX 31eMeHToB J[. 1.
MeHeneeBa B pa3BUTHUU HAyKU

Crtpoenue BemiecTBa. XuMHUUYECKasl CBSI3b,
e€ BUJIbl; MEXaHU3MBbl 00pa30BaHMS
KOBAJICHTHOM CBsI3U. Bogoponnas cBs3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenens okucienus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

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

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

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

[ToHsrTHE O IUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.
MaccoBasi 10151 BEILECTBA B pacTBOpE

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

Knaccudukamnms 1 HOMeHKIaTypa
HEOPraHUYECKUX COCIUHEHUN.
I'eneTnyeckas CBsI3b HEOPTaHUYECKUX
BEILIECTB, PA3JIMYHBIX KIIACCOB

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

Krnaccudukanus XuMHUECKUX peakiui B

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



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

HEOPraHWYECKOM U OpraHn4YeCcKOn
XUMUU. 3aKOH COXPAHEHUSI MACChI
BELIECTB; 3aKOH COXPaHEHUS U
MPEBPAIICHUS YIHEPTUU TPU XUMHUECKUX
peaxKuusax

10

11

12

13

14

15

Ckopocts peakiuu. O6paTumbie
peakuuu. XMMHUYECKOE PABHOBECHE

[TpakTuyeckas padora Ne 1. «Biusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaAKIIUN»

DNeKTpoIuTHYECKAast JUCCOIHAIINS.
[MTousiTrie 0 BogopoaHOM mokasatese (pH)
pactBopa. Peakuuu nonHoro oomMeHa.
I'unponu3 opraHMyuecKux u
HEOPTaHMYECKUX BEIICCTB

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonsarue 06 anexkTponaunze
pacIyIaBoB M paCTBOPOB COJIEH

KonTponbHas pabota mo pazaeny
«Teopernueckre OCHOBBI XUMHUU»

MeTtannsl, UX IMOJIOKSHHUE B
[lepuonnueckoii cucTreMe XUMHUYECKHUX
anemenToB JI. . Menjeneesa u
0COOEHHOCTH CTpOeHHUs aToMOB. Ob1ue
(u3nyeckre CBOMCTBa METANIOB

CrninaBel METaIIOB. DIIEKTPOXUMUYECKUI
PS1 HAIPSDKEHUH METalIoB

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

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

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

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

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

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

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

16

XHUMHUYECKHE CBOMCTBA BaXKHEUIITHX
METaJJIOB (HAaTpUid, KaJuil, KaJbLIUH,
MarHui, aIIOMUHUN) U UX COCTMHEHUN

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

17

XHUMHUECKHE CBOMCTBA IIMHKA, JKeje3a 1
UX COeOUHEHUN

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



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

18

19

20

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCITMHEHUN

[TpakTuyeckas padora Ne 2. "Perenue
HKCHEPUMEHTAIbHBIX 33/a4 110 TEMe
«Mertanasn»"

Hewmeranisl, X MOJIOKEHUE B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemeHToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

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

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

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

21

dusnueckue cBOMNCTBa HEMETAILIOB.
AJTOTpOTINS HEMETAIOB (Ha IIpUMeEpe
KHCIIOpoJia, cephl, hocdopa u yrieposa)

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

22

23

24

XHUMUYECKUE CBOMCTBA TaJIOTEHOB, CEPhI
U UX COeIUHEHUN

XuMu4ecKkue cBorcTBa a3oTa, hocodpa u
HUX COeIUHEHUN

XHUMUYECKUE CBOMCTBA YIIIEpOAa,
KPEMHHUS ¥ UX COETMHEHUI

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

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

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

25

26

[IprMmeHeHne BaXXHENUIINX HEMETAIIOB U
UX COEOUHEHUN

O000111eHIE U CUCTEMATH3aIIUs 3HAHUIH
o Teme «Hemeramnely». BeraucieHus no
ypaBHeHI/ISIM XUMHUYCCKUX pCaKIII/II\/’I n
TEPMOXUMHUYECKHE PACUETHI

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

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

27

ITpakTuyeckas padora Ne 3. «Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe
"HemeTansl"»

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

28

KonTponbHas paboTa no remam
«Metamney u «HemeTtanin

29

HeOpraHI/I‘-ICCKI/IC U OPraHUYCCKUC
KHCJIOTHI. HeOpFaHquCKPIe n
OpraHU4C€CKUC OCHOBAHUA

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



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

AmMdoTepHble HeopraHM4ecKHue u
OpraHUYEeCKUE COCTUHEHUSI.

30 1 https://lesson.edu.ru/04/10
I'eHeTHYeCcKas CBSA3b HEOPraHUYECCKHUX U
OpPraHUYECKUX BEIICCTB
Poib xuMun B 00ecrieueHUN
31 JKOITOTH CCKOH, SHEPIETHHUECKOH H 1 https://lesson.edu.ru/04/10
MUIIEBOM 0€30MaCHOCTH, Pa3BUTUU
MEIULIMHBI
[Ipencrarnenus 00 0OMKX HAYYHBIX
32 MIPUHIIMIIAX TTPOMBIIIVIEHHOTO MTOTYyYEHUs 1 https://lesson.edu.ru/04/10
BaKHEHIIINX BEIIECTB
33 UYenoBek B MUPE BEIIECTB U MAaTEPHATIOB 1 https://lesson.edu.ru/04/10
34 XHUMHS ¥ 3T0POBbE YEIOBEKa 1 https://lesson.edu.ru/04/10
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 knacc/ IN'abpuensna O.C., OctpoymoB W.I'., CnankoB C.A., AkurioHepHoe 0611ecTBo «3marenbeTBo
«ITpocsemenue»,2021 r
Xumus, 11 knacc/ IN'abpuensa O.C., OctpoymoB W.I'., Cnaakos C.A., AkuroHepHoe o011ecTBO «31aTenbeTBo
«IIpocemenuner»,2021r.
METOJINYECKHUE MATEPHUAJIBI 1JI5S1 YUUTEJIA
Xumusi(06a3oBeiitypoBeHb ). Peanu3zaius oOpa3oBaHus: MmeToandeckoe nocoodue s yuutens / KaBepuna A. A., [luuyruna
['.B.; mox pen.I'. B. Iluuyrunoii. M. : ®IT'BHY «UuctutyT ctpareruu pa3sutus oopazoanus PAOy, 2022 81 c.:ui.
MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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