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MNOACHUTEJIBHASA 3AIINCKA

PabGouast mporpaMma mo XMMUU Ha YPOBHE CpeAHEro o0Iero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa OoT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanpHOI oOpazoBaTeabHON POTrpaMMBbl CpEIHETO o01ero
o0pazoBanusa(POIl COO), npeacraBieHHbIX B PeaepaqbHOM TroCydapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnoiaBaHus
yueOHoro mpeaMera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qenepanvy, peamu3yIOUIMX OCHOBHbIE 00pa3oBaTelibHbIE MNPOrPaMMbl, U
OCHOBHBIX TOoJIO)KeHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YIIyONEHHOTO HM3Yy4YEHHUsS 3aHMMaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanuzyemMoe B yclnoBusAx auddepeHunpoBaHHOTO,
npoGuiabHOrO0 OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOIIEKYJIbTYPHYIO TOJTOTOBKY BBINIYCKHUKOB IIKOJIBI, HEOOXOAUMYIO ISt
aJlanTanuy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B COLIUYME, a TaKXkKe AJis
IOPOJOJKEHUST O0y4YeHUs] B OpraHu3alsax MpodecCHOHATbHOro 00pa3oBaHUS, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCIUIUINH.

B nmporpamme mno xuMHMM Ha3HaueHue IpeaMera «XHUMHS» IOIydaeT
HOAPOOHYI0  HMHTEPHPETAalUi0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIUMH
nosioxeHusMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH II€JICH, COJIEepIKaHUS,
pe3yabTaToB OOy4YeHHs] M TpeOOBaHUH K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISFOTCSI CJIEAYIOIIME BBINOJIHAEMbIE MPOrpamMMON IO
XUMHUH QYHKITUU:

e UHPOPMAIIMOHHO-METOAMYECKAsA, peanu3alus KOTOpol obecrneynBaeT
HOJy4yeHHE TNPEJCTaBICHUs O IENAX, COJIep)KaHuHU, OOIIe cTpaTeruu
o0yuyeHus!, BOCIIUTAHUS U Pa3BUTHS 00YJAIOIIUXCS CPEICTBAMH IIpEeIMeETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast npeaycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COACPKATEIbHON OCHOBBI
KOHTPOJII U OLEHKH O0pa30BaTElbHBIX JOCTH)KEHHH OOydYarolMXcs B
paMKax HWTOTrOBOM aTTecTalud B (QopMe €IMHOI0 TOCYAapCTBEHHOIO
HK3aMEHa M0 XHUMHH.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3y4EeHUS] B paMKax OTIEIbHBIX Mpoduiieid, mnpeaycMaTpuBaeT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIMHUSM/pa3fiesiaM Kypca;

e J1aT MPUMEPHOE paclpesesieHne y4eOHOTO BPEMEHH, PEKOMEHyeMOIo
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpeJJjaracT MNPUMEPHYIO TMOCJIEAOBATEIBHOCTh HU3YYEHHsS] y4eOHOro
Marepuanga ¢ y4€TOM JIOTUKH TMOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJUYECKYIO0 MHTEPIPETAIMIO 1IeJIeH U 3a7a4 U3y4eHUsl mpeaMera
Ha YTIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COAEPKATEIbHOM XapaKTEPUCTUKHU
IJIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEAbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI IPEeIMETA.

Ilo BceM Ha3BaHHBIM MO3ULHUAM B NIpPOrpaMMe MO XMMHUHU IPEIyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TMpeelaMH yCTaHOBJIEHHOM MPOrpaMMoil MO  XUMHUH
00s3aTeNIbHON (MHBApUAHTHOM) COCTABIISIONIEH coAepKaHus y4eOHOro mpeaMera
«Xumus» ocTa€Tcs BO3MOXXHOCTh BBIOOpAa €ro BapHaTHBHON COCTaBJISIOIICH,
KOTOpasi JOJKHA ONPEAENSIThCS B COOTBETCTBHMU C HAIPABICHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYCHUW TIPEAMETOB 0a30BOro M yriayOJEHHOrO YpPOBHEH B CHCTEME
mudGepeHIIMPOBAaHHOTO OOyUCHHS Ha YpPOBHE CpEIHEro oOlmero oOpa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MIPEEMCTBEHHOCTH C  MOCJHEAYIOINIMM  3TalloM  MOJYYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3y4YeHHUS CHEIUAIbHBIX E€CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpraHU3alUgX CPEeAHEro NpodhecCHOHaIbHOIO
oOpa3zoBanusa. B 9Toil cBs3M wu3ydeHHE TMpeaMeTa «XUMUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKH OOYYAIOIIUXCS, BEIOPABIINX OMPEASAEHHBIA MPOPUITH
00y4eHUs1, B TOM YHCJIE€ C MEPCIEKTUBOM MOCIEAYIONIETO MOTYUYECHUSI XUMUYECKOTO
oOpa3zoBaHus B OpraHu3alusax npodeccuoHaibHOro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHUpyeMbIM pe3yiabTaTaM OCBOCHHS
dbenepanpbHOl 00pa30BaTEILHON MPOTpaMMBbl CpPEeJAHEro o00Iero o0pa3oBaHUs
u3yueHue rmnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelieHue 3ajay



BOCIIUTAHUSI U COIMAIBLHOTO Pa3BUTUsA OOydaromuxcs, Ha (OpMUpPOBaAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUH, YMEHHI pallMOHaIu3aluu yuyeOHOTro Tpyla u
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HMEIOIIHUX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitonuMu npeaMeTa «XuMus» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeOpraHudeckas xumusi». [lpu onpeaeneHuu Moaxoa0B K 0TOOPY M CTPYKTYpHOU
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHMHU 3a OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuumsax 0a30BOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHuuecKkass XUMHUS» COCTABISICT COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO H3Y4YeHHUs TpeaMera. JTa cucTema
3HAHMM TOJYy4YaeT OMNpeJeIEHHOE TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yYrIyOJN€HHOM YypOBHE H3Yy4YeHHUs NpeaMeTa obecrieueHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEIUYEHUS O00bEMA 3HAHUH O XUMHUYECKHUX
AJIEMEHTAaX M CBOMCTBaX MX COCJUHEHUN HA OCHOBE PACIIUPEHUS U YIIIYOJICHHS
NOPEACTABICHUN O CTPOEHHM BEIIECTBA, XMMUYECKOW CBA3M M 3aKOHOMEPHOCTSX
IPOTEKAHUS PEAKUINNA, PACCMATPUBAEMBIX C TOUKH 3PEHUSA XUMHUYECKON KMHETUKU
U TepMoauHaMHMKd. M3yueHune mnepuoanveckoro 3akoHa u Ilepuogmueckoit
CUCTEMBI XUMUYECKUX  DJIIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUAX O CTPOCHHHM aToMa. XUMHUYECKasl CBA3b
OOBSICHAETCS C TOUKU 3PEHUSI DPHEPTEeTUUECKUX M3MEHEHUH npu e€ 00pa3oBaHUM U
paspylieHnd, a TakkKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ peakiui  JomonHseTcs  (GOpPMHpPOBAHHMEM  MPEACTABICHHH 00
AIEKTPOXUMHUYECKHUX MPOIIECCax U JIEKTPOJIN3E pacIuiaBOB U PACTBOPOB BELIECTB.
B kxypce opraHm4eckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUI yNeNseTcs 0co00e BHUMaHUE BOMpocaM 00 AIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKInu.

Ocoboe 3HayeHWe WMEET TO, YTO Ha COJAEpKAaHUE KypCOB XHUMHH
yrayOn€HHOTO YPOBHS M3YUCHHUSI IS KJIIACCOB OIMPEAeIEHHOTO MPOQuIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHUI) OKAa3bIBAIOT BIUSHHE CMEXKHbIE IpeAMeThl. Tak, Hampumep,
B COJACPKAHUM MpeIMeTa JJis KIAaCCOB XUMHUKO-(U3UUYECKoro npoduiis 0oyblioe
3HaueHUe OyayT MMETh JIEMEHThl Y4eOHOTO Marepuana mo obmied xumuu. [lpu
M3YUYECHUHU TIpeAMEeTa B JAHHOM ClIy4ae akleHT OyJeT clejlaH Ha OOIIHOCTh
METOJI0B MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHUM B XUMUU U B (PU3UKE: aTOMHO-
MOJIEKYJsipHas Teopusi (MOJEKyJsipHAs TeOpus B (PU3MKE), 3aKOHBI COXPAHEHUS



MAacChbl U JHEPruH, 3aKOHbl TEPMOJMHAMHKH, HJIEKTPOJIW3a, MPEACTABICHUS O
CTPOEHUHU BEUIECTB U JPYTOE.

B TOo xe BpemMs B coaepkaHUM TIpeaAMeTa ISl KIACCOB XHMMKO-
Oouosiornueckoro npodusis OONBIIUN yACIbHBIM Bec OyJeT MMETh OpraHuyeckas
xumus. B 3TOM ciywae mpenocTaBiseTcsl  BO3MOXKHOCTH — JJisi  Oosiee
00CTOATENILHOTO  PAaCCMOTPEHUS XUMHUYECKOM  OpraHu3alid  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K MpPUMEPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JIMOUAbI, OCJIKH, YIJIEBOAbl, HYKICHHOBHIE
KUCJOTHI U Apyrue. [Ipu 3TOM 3HaHUS O COCTaBE U CBOMCTBAX IMpEICTaBUTENECH
OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB CJIY>XKaT OCHOBOW ISl W3Y4YEHUS
CYIIIHOCTH MPOIECCOB POTOCUHTE3A, JIbIXaHUS, TTUIIEBAPCHHUS.

B mnnane dopmupoBaHus OCHOB HAay4YHOTO MHUPOBO33PEHHUS, OCBOCHUS
0OIIIeHaYYHBIX METOJIOB TIO3HAHMS U OMBITA MMPAKTUUECKOTO MPUMEHEHUS HAyYHBIX
3HAHUW H3yYCHHE TpeaMeTa «XHMUsS» Ha YIIYOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBA3SAX C Yy4eOHBIMU TMPEIMETaMH, BXOISIIMMH B COCTaB
npeaMEeTHBIX obOacTelt «EcTecTBeHHO-HayudHbIe MpeaMeThl», «MaremaTuka u
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero o0miero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a/iauell TIePBOCTEIIEHHON 3HAYUMOCTH SIBJIIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHU Kak O0OJIaCTU COBPEMEHHOTO €CTEeCTBO3HAHMS, MNPAKTHYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemienue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYCHHsI TIpeIMeTa TMperoiaract
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mNpeACTABICHUN: O MaTepUATBLHOM EIMHCTBE MHUPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHHUM MPUPOBI, O MECTE XUMHUH B
CHUCTEME €eCTEeCTBEHHBIX HayK H €€ Beaylledl poau B obOecrneueHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTHYECKOM, IHEPTreTUYECKON U MHINEeBOM OE€30MacHOCTH, B Pa3BUTHH
MEJIMIMHBI, CO3JaHUN HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecrieueHnn PalMOHAIBHOTO TPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXe 3KOJIOTUYECKHU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 37I0POBBIO M IPUPOTHON CpeIe;

e OCBOCHHE CHCTEMbl 3HAHHM, JIEKAIMIMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIIECH €CTEeCTBEHHO-HAYYHOU KapTUHBI MUpa: PyHIaMEHTAIbHBIX
MOHATUM, 3aKOHOB W TE€OPUHA XWUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA pAa3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJICKYJISIDPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAUHAMHYECKHX  H
KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTCKAHUS XHUMHUYECKHUX PEaKLHM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX M AUCHEPCHBIX CHUCTEMaxX, 00 00Iux
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJCTBA;

e (QopmupoBanue y o0yJaromuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUM JUIsI OOBSCHEHHS
KIIFOUEBBIX HJEH M MPOOJIEM COBPEMEHHOM XWMHH, IJI1 OOBSCHEHHUS U
MPOTHO3UPOBAHUSA SIBIICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY;
IPAaMOTHOTO PEIIeHUsI MpOoOIeM, CBI3aHHBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJIW3a U OIICHKH C ITO3UIIMH SKOJOTHYECKOH 0€30MaCHOCTH MOCIIEICTBUH
OBITOBOM W TPOU3BOJCTBEHHOW JEATEILHOCTU 4YEJIOBEKa, CBSI3aHHOM C
XUMUYECKUM  TPOU3BOJICTBOM, HCIOJIb30BAaHHEM U  TepepadOTKOM
BCIILICCTB;

e yINIyOJICHHWE  TPEJCTABICHUH O  HAy4YHBIX METOJaX  IO3HaHWI,
HEOOXOAUMBIX JUIsl TPUOOPETEHUS YMEHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBICHECHHS XHUMHYECKUX SBJIEHHH, HMEIOINIMX MECTO B
NPUPOJIE, B MPAKTUYECKOM IESITEIbHOCTA U TTOBCETHEBHOM KU3HMU.

B mmane peanuzanuy NEpPBOOYEPETHBIX BOCHUTATEIBHBIX M Pa3BUBAIOLINAX
(GYHKIMN 1IeJIOCTHONW CHUCTEMBl CPEIHEro oOIero oOpa3oBaHUs NMPU HU3YUYECHUH
npeaMeTra «XUMHs» Ha  yrAOyOJIEHHOM YpPOBHE OCOOYIO  aKTyaJlbHOCTh
mpruoOpeTarT TaKue 1eJId U 3a7a4H, Kak:

e BOCHHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOIBI,



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPITAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKON XMMHUM.

IIpenmer W  3Ha4YeHHE  OPraHUYECKOW  XMMMH, [PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BaneHTHbIE BO3MOKHOCTH aToMma yIJiepoja. XUMHYEcKas CBS3b B
OpraHUYeCKUX COCAWHEHUSX. Tumbl THOpPUAM3ALMM aATOMHBIX opOuTaei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JIOHOPHO-
aKIenTopHbIi). TUIMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, ©- U T-CBS3U.
OnunapHas, qBOWHAs W TpoiHas cBs3b. CIOCOOBI pa3phiBa CBA3€l B MOJICKYJIax
opranndeckux BemectB. [loHsTue o cBOOOAHOM pajukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust crTpoeHuss opraHuyeckux coeauHeHuii A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJEKYJ. 3HAUYEHUE TEOPUHU CTPOECHUS
OpraHMYecKuX CcoeAuHeHUuN. MoJekynspHble U  CTPYKTYpHbIEe (DOPMYIIBI.
CtpykTypHble (QOpMyJbl pPa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpalléHHAs,
ckenetHas. M3omepus. Bunpl wn30oMepHuu: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnextpoHHble YP(DHEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIH
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHATHe O
dbynkimonanbHo rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKiatypa opranndeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIacCU(UKAIUS OpraHUYeCKUX peaknui. OKUCIUTEITHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIbHBIE METOAbl HM3yYEHHs] BEIIECTB M HUX MpEeBpalllCHH:
O3HAKOMJICHME ¢ oOpa3llaMyd OpPraHMYECKHX BEIIECTB W MaTephallaMd Ha HX
OCHOBE, OIIBITBl 10 MPEBPALICHUID OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(maBneHue, OOYINIMBaHWE W TOPEHUE), KOHCTPYMPOBAHHUE MOJEJIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YriieBogopoasbl.

Ankanbl. ['omonoruueckuil psisi ankaHoB, oOuias GpopmMyina, HOMEHKIATypa U
N30MeEpHsl. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKaHOB, Sp3-
rudpuan3anus aTOMHBIX OpOuTasiedl yriepoja, o-cBsizh. DuU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMUYECKNE CBOWCTBA AQJIKAHOB: pEAKIMU 3aMEIICHUs, HW30MEPU3ALINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UHUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHOB. CrnocoObl MONyYeHUs: U
MPUMEHEHHE IIUKJIOATIKAHOB.

Ankensl. ["'omoniorudeckuil psj ankeHoB, o61mias ¢opmysia, HOMEHKIATypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aiKeHOB, Sp°-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- W m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusndyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIIMHM TPHUCOCJAMHEHUS, 3aMCIICHUS B O-TIOJIOKEHUE
Ipu JABOMHOM CBS3W, MOJUMEpHU3aluu U okucieHus. [IpaBmio MapkoBHUKOBA.
KauecTBeHHbIE peakiny Ha JIBOWHYIO CBA3b. CIIOCOOBI MOJMYUYEHUSI U TPUMEHCHHE
AJIKEHOB.

Anxanuensl. Kinaccudukanus ankaaueHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
Kymynuposarnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS U XUMUUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszaius
CONpsDKEHHBIX JueHOB. CIOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aJKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaklUu  NPUCOCAMHEHUS,  AUMEpU3AlUU U
TpUMEPHU3ALNY, OKUCIEHUS. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHIIEBYIO
TPOHHYIO CBsI3b. KauecTBeHHBIC peakiiui Ha TPOMHYIO CBsi3b. CITOCOOBI MOTyUeHUS
Y IPUMEHEHUE aJTKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH30ila. DU3HWYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEIICHUS] B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJHKale, peakuuu MNPUCOCANHEHUS, OKUCJIEHHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpPEe aJKUIBHBIX PaTUKaIOB, KapOOKCHUIIBHOM,
TUAPOKCUIBHOM, aMHUHO- W HHUTPOTPYMIbI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus ctupona. CrocoObl MOTy4eHUS U
MPUMEHEHUE apOMaTUUYECKUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeQTsAHbIE Ta3bl. HedTh n €€ mpoucxoxaeHue.
KamenHnblit yronb v mpoiykTsl ero nepepadoTku. CrocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTKku HEPTH, UX TPUMEHEHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eHeTnueckas CBsI3b MEXKY Pa3IMYHBIMU KJIACCAMU YTII€BOIOPOAOB.

DJIEKTPOHHOE CTPOEHUE TaJOTCHIPOU3BOJAHBIX YIVIEBOAOPOJIOB. Peakiuu
3aMeleHrs TajoreHa Ha THUAPOKCOTPYIIly, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MEnoun. B3anMOIENCTBUE IUTajJOT€HAIKAHOB C MAarHMe€M U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COECIMHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHHKE U TPU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpaIICHUI:
u3ydeHrne (PU3NUeCKuX CBOMCTB YrIeBOJOPOJOB (PaCTBOPUMOCTH), KaueCTBEHHBIX
peakIuii  yriieBOJOPOJOB Pa3IMYHBIX KJIacCOB (oOeciiBeurBaHUE OpOMHON WU
MOJHON BOJIbI, pacTBOpa IE€pMaHraHaTa KaJiks, B3aMMOJICMCTBHE aleTHICHA C
aMMHaYHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHApYKCHHE
yrjiepoja M BOJOpPOJAa B OPraHMYECKUX BEIIECTBAaX, IOJYYEHUE OTUJICHA U
U3y4YEeHHE €ro CBOMCTB, O3HaKoMmyieHHE C¢ KosuiekiusmMu «Hedtb» u «Yromby,
oOpa3sllaMM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YII€BOJOPOI0B U FajJOr€HIIPOU3BOIHBIX YIJIEBOJIOPO/IOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpOEHHUE MOJIEKYN (Ha TpUMeEpe
METaHoJa H JTaHojia). ['oMosoruueckuit psia, oOmas ¢opmyna, H30Mepus,
HOMEHKJIaTypa U kinaccudukanus. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalid, OKHCIICHHUS,
B3aUMOJICMCTBUE C  OPraHUYECKMMHM W  HEOPraHWYECKUMHU  KHUCJIOTAMH.
KauecTtBeHHas peakuys Ha OJHOATOMHbBIE CIUPTHL. J[€HCTBUE 3TaHOIA U METAaHOIA
Ha opranm3M uenoBeka. CrmocoObl MOJTydYeHUsS W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHble CHOUPTHI — ATUJIEHIVIMKOAb W riauuepuH. dusnueckue u
XUMUYECKHE CBOWCTBA: PEAKIMU 3aMEIIECHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCJIOTaMHU, KAa4eCTBEHHAs peakius Ha MHOr0aTOMHBIE
cnupthl. [lpencraBieHue o MexaHuU3ME peaklMil HYKICOPUIBHOIO 3aMeEIICHUS.
HelictBue Ha opranu3sM 4enoBeka. CrnocoObl TMOMYyYEHUS] U TPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIbI U
O0eH3oapHOTO sinpa. Pusnueckue cBoicTBa (peHosna. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nosrydyeHnus u npumenenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHumnbHble cOeAMHEHUS — AJIbACTUJIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['OMONOrHYecKue psjibl allbJIETU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepus U HOMEHKJIaTypa. DU3MUECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XMMHMYECKHE  CBOMCTBAa  aJIbJETMJOB M  KETOHOB:  PEaKUUH
npucoenrHeHusi. OKUCIEHNE alIbIETUI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusznueckue CBOMCTBRA
OJIHOOCHOBHBIX TMpEJEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKHUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi 3TepuduKaIuu, peakiud C y4acTHEM YTJIEBOJOPOJHOIO pajJuKaja.
OCOOEHHOCTH CBOWCTB MYpPaBbUHOM KHUCJIOTHL. [loHSITHE O NPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeicTaBuTenu BHICHIUX
KapOOHOBBIX KHCIIOT: CTE€apUHOBAasA, NAIbBMUTHHOBAS, OJICMHOBAs, JUHO/EBAS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnble >¢upbl. ['omonorudeckuii psna, oOmas dopmyrna, u3oMepus U
HOMeHKIarypa. du3nyeckue M XUMHUUYECKUE CBOMCTBA: THAPOJHU3 B KUCION H
IEIIOYHOU CPELE.

Kupsi. Ctpoenue, puznueckne U XUMUUECKUE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION U menouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIINX OCTATKH
HEMpEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK CONU BBICIIUX KapOOHOBBIX KHCJIOT, MX MOIOIIEE JACHCTBHE.

OO6mast xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, TU-
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupuodosa. dusznueckue CBOWCTBA M HaxoXaeHue B mpupope. dorocuHres.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMU C YYaCTUEM CHUPTOBBIX U aJIbJCTUIHOU
Ipynm, CIOUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpumeHeHUEe TIIOKO3BI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajlbTo3a U
nakTo3a. BoccraHaBnuBaromye U HEBOCCTAHABIMBAIOIINE aAucaxapuasl. ['maponus
nucaxapunoB. Haxoxnenue B npupojsie u npuMmeHenue. Ilonncaxapuapl: kpaxmann,
JIMKOTEH MW 1ewtojo3a. CTpoeHue MakpOMOJIEKYJ KpaxMalia, TJIMKOTE€Ha |
HEJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M UEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmala: TMApPOJN3, KAYECTBEHHAs peaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUTIOJIO3bI: TUIAPOJIN3, MoydyeHue 3GupoB 1eioiosbl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEHHsS BEIIECTB M HMX NPEBPALLCHUN:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJE, B3AMMOJEHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJICHUE 3TWJIOBOI'O CIIMPTA B albJIETHU] HAa PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCHOJIb30BaHHE
BUJIEOMATEPUAIIOB), KAYECTBEHHBbIE pPEAKLUMU Ha ambAeruiibl (C THAPOKCUIOM
nuammuHcepeopa(l) u  rugpokcumom  meau(ll)), peakums riMiepuHa €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ ruapokcunoM meau(ll), B3aumoneiictBue
Kpaxmaljla ¢ MOJOM, PEIIEHUE IKCIEPUMEHTANbHBIX 337a4 Mo TemMaM «CHupThl U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE 3PUPBD.

A3oTcoJep:Kaniue OpraHndeckue coeJuHeHusl.

AMUHBI — OpraHuyeckue Mpou3BoAHbIe amMmMuaka. Knaccudukanus amMuHOB:
anudaTUyeckue M apoMaTUYECKHUe;, IMEepBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Ctpoenne Monekyn, obmias ¢opmyna, U30Mepusi, HOMEHKIaTypa U (pusndyeckue
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C a30THCTOM KHUCIIOTOM.
Conu ankuiaMMOHUS.

AHUJIMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psaa. CrpoenHue
aHwiMHA. B3auMHOe BiMsIHUE TPYINI aTOMOB B MoJieKyJsie aHuwinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyeHue aHwiIMHA U3
HUTPOOEH30I1A.

AmunokucnoTsl. Homenkmnarypa u uzomepus. OTAeNbHbIE PEACTABUTENH Ol
AMUHOKHUCJIOT: TIWUWH, alaHuH. Ousnyeckue CBOMCTBA aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHUCIOT KaKk aM(OTEpPHBIX OpPraHUYECKUX
COCMHEHMH, peakuusi MOJUKOHACHCAlUU, OoOpa3oBaHME TMENTUAHON CBS3H.
buonorunyeckoe 3HayeHuE aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTU/IOB.

benku kak mnpuponnsie nonumepsl. [lepBuuHas, BTOpUYHAsT M TpPETUYHAS
CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBa OENKOB: THIPOJIHU3, JEHATypalus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HU3YUYEHHUsI BEIIECTB M HUX MPEBPAILCHUI:
pacTBOpeHHE OENKOB B BOJAE, JIeHaTypauus O€IKOB IPU HArpeBaHUM, LIBETHBIC
peakiuu Ha O€JKW, pEIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTconepkalmue ~ opraHudeckue — coeauHeHMs» U «Pacno3HaBaHue
OpraHUYECKUX COEAUHEHUIN».

BbicokoMoJieKy IsIpHbIe COCIUHEHMS .

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNM, CPEIHSS MOJIEKYISIpHAs



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIUHCHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Mmatepuanbl. I[lmactmacchl (MOJUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TOJMCTUPOJ, TOJUMETUIMETaKpWIaT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToMephI: HaTypaJbHBIM KayuyK, CUHTETUYECKHUE KayuyKd
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, IEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPOH U JIaBCaH).

[Tonmumepsr CHIEHAIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIEKTPOTPOBOJIAIINE MTOTUMEPHI, OMOpasiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
03HAKOMJICHHE C 00pa3laMy MPHUPOHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxxnenue MonekynspHON (OpMyNbl OpPraHUYeCKOro COEIUWHEHHUs II0
MacCOBBIM JOJIAIM D3JEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXICHUE
MOJIEKYJISIpHOW  (OpMYJIbl OPraHUYECKOro COeAuHEHUs 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHMs, MO KOJMYECTBY BemiecTBa (Macce, 00BbEMY) MPOIYKTOB
peakluud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (POpMYIIbI
OpPraHMYeCKOr0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOWCTB WM CIIOCOOOB
MOJIYYEHUS, ONPENEIICHHE [OJM BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexxnpeaMeTHBIX CBA3€H NMPU U3YUYEHUU OPraHUYECKON XMMHUU B
10 xnacce ocylIecTBISIETCS 4Yepe3 HCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TMOHSTUW, TaK M TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIN (DaKT, THIIOTE3a,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccuukaius, HaOIOIeHNe, HN3MEpEHHeE,
AKCHEPUMEHT, MOJIEb, MOJICIIMPOBAHHE.

duznka: wMartepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (YU3MUYECKUE BEJIUYMHBI, €IUHUIBI HU3MEPEHUs, CKOPOCTh, SHEPIHUs,
Macca.

buonorus: xieTka, opraHu3M, OSKocucTeMa, Owocdepa, MeTaboIU3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, aBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble HCKOMaeMble, TOTIIIUBO.

TexHonmorusi: THUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBLHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIAS U HEOPTAHNUYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC YHCJIa. DHEPreTUYECKUE YPOBHU U
noaypoBHU. ATOMHBIC opOouTanu. Kinaccudukarus XuMHUIeCKUX JIEMEHTOB (S-, -,
d-, f-amementsr). PacmpeneneHue 3IEKTPOHOB IO ATOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO0—UETBEPTOrO IMEPUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[lepuognueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.N. MenneneeBa. CBsi3b MEPUOAUUYECKOTO 3aKoHA U llepmogmueckoil CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXKHBIX BELIECTB MO TpyllnaM U IepuojaM. 3JHauYCHHE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMHu4ueckass CBS3b. BuJbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPrUsl U JyiKHa cBsI3U. [[0aspHOCTD, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJEHTHOW cBsA3u. KpatHele cBsaA3u. Bogopomnas CBs3b.
MexXMOoNeKyIsIpHbIE B3AUMOICHUCTBUS.

BasieHTHOCT, W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYCHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  THIIbI
KPUCTAJITUYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonaTue o nqucnepcHbIx cucremax. MctuHHble pacTBOphl. [IpencraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasl J0JIsl BEIIECTBA B PaCTBOpE, MOJISIpHAsA KOHUEHTpauus. HacellenHsie u
HEHACBHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamnoruaparsl.



Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIEeCTB. TpUBHUAIIbHbBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHWYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPaHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHMS U MPEBpAILCHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TernoBbie 3PGEeKThl XUMHUYECKUX PEaKIIUH.
TepMoOXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumblie U HeoOpaTUMbIE peakiuu. XuMUueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponutnyeckas aucconuaius. CwibHbie W cla0ble AJICKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsi, HEUTpasbHas,
mienouHas. Bogopoaubiii mokasarens (PH) pactBopa. ['maponus coneit. Peakuu
MOHHOTO OOMEHa.

OKHMCIHUTENIBbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTEneHb  OKUCIIEHUS.
Okucnutenb M BOCCTaHOBHUTENb. lIpolecchl OKUCIEHUS W BOCCTAHOBIICHUS.
Baxxneiime OKUCIUTENM W BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pa3lioKEeHUEe TMepoKcHAa BOAOPOAAa B NPUCYTCTBUU KaTalu3aTopa, MOJENU
KPUCTATUYECKUX PEIIETOK, MPOBEACHUE PEaKnii HOHHOTO 0OMEHa, OTpe/ieNieHre
Cpeabl pacTBOPOB C IMOMOLIBIO WHIAMKATOPOB, M3YYEHUE BIUAHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemeraiuioB B llepuognueckorr cucteMe  XUMHYECKHX
sanemenToB [[.. MenzeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJJIOB. AJUIOTPOIHUS HEMETAIIOB (HA MPUMEPE KUCIOPOJIa, CEpHI,
dbocdopa u yriaeposa).

Bonopon. ITlonyuenue, pusndeckue M XUMHUYECKHUE CBOWMCTBA: PEAKIMHU C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

lNanorensl. HaxoxaeHnue B mpupone, COCOObI MOTyYeHHs, PU3HUYECKUE U
XUMHUYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHeume KUCIOpOACOACpIKAIIUE
coeIMHEHUs rajoreHoB. JlabopaTopHbie M MPOMBIIUICHHBIE CIIOCOOBI MOTYYECHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlaGopaTopHble U NPOMBIIUICHHBIE CIOCOOBI MOJYYCHUS
Kkuciopona. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B TpUpOJE, CIOCOOBI MOMy4eHUs, (U3NYecKue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
ceprl(VI1). CepHucras u cepHas KUCIOTBI U UX coidu. OcCoOEHHOCTH CBOMCTB
CEepHOM KUCIOTHL. IIpuMenenue cepsl U €€ COeIMHEHUN.

Azor. Haxoxzaenue B mpHUpojAe, CHOCOOBbI MONY4YeHHS, (U3HUECKUE WU
XUMUYECKHe CBOMCTBA. AMMUaK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, CrnocoObl MOTydeHUs, (PU3UUYECKUE U
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI0OpeHUs.

Yrnepon, HaxoXJaeHWEe B OpUPOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
duznyeckue W XHMHUYECKHE CBOMCTBA TMPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoM. Okcua yraepoaa(ll), okcua yrimepoma(lV), yroiapHas kuciiora u eé
cojii. AKTHBHPOBAHHBIN yroiib, ancopbOuus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MPOCThIX BEIIECTB, 0OPAa30BaHHBIX YIIIEPOJIOM, U €ro
COEeIMHEHUH.

Kpemuuii. Haxoxnaenue B mpupoje, CIOcoObl MOJMydeHHs, (Du3ndecKue u
xumuueckue cporictBa. Oxcun kpemHusA(lV), xkpeMHueBas KUCIOTa, CUIUKATHI.
[IpumeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucrteMe XMMHUUYECKUX JIEMEHTOB.
OCOOCHHOCTH CTPOCHUS DJICKTPOHHBIX 000JO0YeK aToMOB MeTauioB. OOmime
¢usnueckre cBoicTBa MeTaioB. [IpuMeHeHHe MeTalioB B OBITY UM TEXHUKE.
CmiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud MeTtawioB.  OOmue  crocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPrHUsl, NUPOMETAILTYPIHS,
anexkrpometamnyprusi. [lonstue o koppo3um meTtaiwioB. CrnocoObl 3alUTBI OT
KOPPO3HH.

O6mrast xapakrtepuctuka meTawioB |A-rpynmsr [lepuognueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3NYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCJTUMHEHUI.

O6mas xapakrepuctuka MeTtaioB |lIA-rpynnel I[lepuoandeckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuili M Kaublui: moJiydyeHue, (QPU3NYecKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEUIECTB W UX COCIUHECHUM.
JXKécTkocTh BOABI U CLIOCOOBI €€ YCTPAHEHMUSI.



AJIOMUHUN: TTOTydeHue, (U3NYECKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTaioB moOouHblx mnonarpynn (b-rpymnm)
[Tepuoanueckoi CUCTEMBI XUMUYECKUX JIEMEHTOB.

Ou3NYECKue U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

Ou3nyYecKkue M XMMUYECKHE CBOMCTBA MapraHila MU €ro COEIMHEHUM.
Baxneitmue coenunenust wMapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conn xeneza(ll) u xxenesa(lll). [Tonyuenue u mpuMeHeHHUE Kee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHenui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

Huuk: monydyeHue, (U3MUECKHE U XHMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/IAa U TUIPOKCH]IA IUHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
UHKa ¥ €r0 COEIUHEHHI.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepwl, Qocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3Yy4YEHUE KOJUIEKIMU «MeTampl W CIUIaBbl», B3aUMOJECHCTBHUE
[IEJIOYHBIX U IIETOYHO3EMEIBbHBIX METAUIOB C BOJOW (BO3MOKHO HMCIOJIb30BaHUE
BUJIEOMATEpPUAIOB), B3aUMOJICHCTBUE IIMHKA M KE€JI€3a C PACTBOpPAMHU KHUCIOT H
HIeJI0YeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
M KaTHOHBbl METAJUIOB, B3aMMOJIECUCTBUE THUIPOKCHUIOB AJIIOMUHHS U LUHKA C
pacTBOpamMu KHUCJIOT U IIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 33Ja4 [0 TeMaM
«lanorensr», «Cepa u e€ coeguHeHUs», «A30T U QocPop M UX COCAUHECHUSY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xumMuu B oOecrnieueHUn yCTOMUYMBOIO pa3BUTHUs yenoBeuecTBa. [lonsitue
O HAy4YHbIX METOJaxX NO3HAaHWS M METOAOJIOTMA HAy4YHOrO HCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXXHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJICTBA aMMHUAKa,
CEepHOM KHCIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHUS] METAIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCHEACTBHUS.
Ponp xumuu B o0ecrneueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poiib XuMuu B pa3BUTUHA MEJULIVHBI.



XVMHUS MULM: OCHOBHBIE KOMIIOHEHTBI, MUIIEBble J00aBKU. Poiab xumuu B
oOecreyeHuu NuIIeBoi 0€30MacHOCTH.

Kocmernueckue u mnapdromepHeie cpeacTtBa. beitoBas xumus. Ilpasuia
0e30MacHOr0 MCMHOJB30BAHMS MPENaparoB OBITOBOM XMMHUHM B MOBCEIHEBHOUN
KU3HU.

XUMHS B CTPOUTENBCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OCeTOH).

XuMHUS B CeNIbCKOM X03s1cTBe. OpraHM4ecKue 1 MUHEPAJIbHbIE Y100pEHUSI.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepualbl, KPAaCKH, CTEKIIO, KEpaMHKA.
Marepuansl i 3J1eKTpoHUKU. HaHOTEXHOIOTHH.

PacuétHnie 3agaun.

Pacuéthi: Macchl BemiecTBa WM 00BbEMA Tra3oB MO M3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIH OJIHO U3
BEIIECTB MMEET MpPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTa
peaKiuu, €clIM OAHO M3 BEUIECTB JaHO B BHJIE PacTBOpa C OINpPEAEIEHHOMN
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJIM U MOJISIPHOU
KOHLIEHTpAllMM BELIECTBA B PACTBOPE, JOJIM BBIXOJA MPOAYKTAa PEAKIUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust  MEXIpeAMETHBIX CBA3€H TNpU  U3YYEHUH oOOmEed
HEOpraHnueckoil xumuu B 11 Kiacce ocylIecTBISIETCS YEepe3 MCIOJIb30BaHUE KaK
oOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK M MOHATHUNA, IPUHATHIX B OTACIBHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHsi, 3aKOH, aHaJHu3, CHUHTE3, Kiaccu(uKauus, NepUOAUYHOCTb, HAOIIOEHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOZEINb, MOJEIUPOBAHNE.

®dusnka: Marepus, MHUKPOMHUpP, MaKpOMHUpP, aTOM, 3JIEKTPOH, IIPOTOH,
HEUTPOH, UOH, U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJIa, SHEPI€TUUECKUI YPOBEHBD,
BEIIECTBO, TeNO, OOBEM, arperaTHOe COCTOSIHME BEILECTBAa, HACaJbHBIA Ta3,
¢uznyeckne BeTNINHbBI, €TUHUIBI H3MEPEHUs, CKOPOCTb, YHEPT U, Macca.

buonorus: xnerka, opranusm, 3kocuctema, 6mochepa, MeTaboIU3M, MaKpO-
U MHUKpPODJIEMEHTHI, O€JIKH, KUPBI, YTJIEBOIbI, HYKICUHOBBIE KHCIOThI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MIOTOK JHEPTUU B DKOCUCTEMAX.

I'eorpadusi: MuUHEpabl, TOPHBIE MOPOJbI, MOJIE3HBIE HCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHonorusi: XumMu4eckass NPOMBIIIIIEHHOCTb, METAJUTYPIHsl, CTPOUTEIbHBIE
MaTepHallbl, CEIbCKOXO035MCTBEHHOE MPOU3BOJICTBO, MUILEBAas MPOMBIIIIEHHOCTD,
(dapmaneBTHUECKas IIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHUYECKHAX



mnmpemnaparoB, IMMPOHU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpUaliOB, SJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMHWN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBMM C CHUCTEMHO-IEIATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA NpeaMeTa «XHMUS» Ha YPOBHE CPEIHETO
o01rero o0pa3oBaHMS BBIICJICHBI CJEAYIOIIME COCTaBIAIONIME: OCO3HAHUE
0oOyJarolmUMHCST POCCUMCKON TpaXJaHCKOWM HWIEHTUYHOCTH;, TOTOBHOCTh K
CaMOpPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CAMOONPEACICHUIO; HAJTUUME MOTUBALIMM K
00y4eHHI0; TOTOBHOCTh U CIIOCOOHOCTh OOYYalomMXCS PYKOBOJCTBOBATHCS
OPUHSATBIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIMYUE
IPaBOCO3HAHMS, YKOJOTUUECKON KYJIbTYpPbI; CHOCOOHOCTh CTaBUTH LIEJIU U CTPOUTH
KU3HCHHBIC TUIAHBI.

JInyHOCTHBIE PE3YyJbTaThl OCBOCHMUS TMpeAMeTa «XUMHS»  OTPa’KaroT
c(hOpMHUPOBAHHOCTh OIbITA TTO3HABATEIBHOW U MPAKTUYECKOW JEATCIBHOCTH
oOydJaromuxcs B Mpoliecce pean3auu 00pa3oBaTeIbHON eI TEIIBHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IpeaMeTa «XHMHUS» OTpaXKaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIHbHOCTH
oOydJaromuxcs B IPOLECCe peanu3aldd 00pa3oBaTeIbHON JESTEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M IMPaBWIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATEIBHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU yYeOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTbI JPYTUX IPU aHAIU3€ PA3IMUHbIX BUJOB YUeOHOU IEATEIIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

[EHHOCTHOTO OTHOILIEHHUSI K HUCTOPUYECKOMY U HAY4YHOMY HAacJeaUIo
OTECUYECTBEHHON XMMUM;

YBaXXEHUSI K MpOlEecCY TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUYECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAayKH €CTh pe3yJbTaT
JUIMTENbHBIX ~ HAOMIOEHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e uHpopMalKu O MEePeOBbIX JOCTUKEHUAX COBPEMEHHOW OTEUECTBEHHOMU
XAMHH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBI3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEICTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHUMAHUSI IIEHHOCTEeW 370poBOro U 0Oe3omacHOro 00pa3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE301MacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM JKMU3HU, B TPYIOBOH AEATEIHHOCTH;

NOHUMAaHHUS I[EHHOCTH TMPaBWI HWHIUBUIYATIBHOTO W  KOJUIEKTUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
NEeSTENBHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrMX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/aad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3inyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBUAYAIbHON TpaeKTOpUH
oOpa3oBanus, Oymymieil mpodeccnn W peanu3aniil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XWMUU, HHTEPECOB H
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JI0OrM4eCcKOro BOCIIMTAHMS:

AKOJIOTMUYECKHU 11eJ1eCO00pa3HOT0 OTHOIIEHUS K MPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMUS )KM3HU HA 3eMIIE;

MMOHUMAHHS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIHUSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COIMATIbHOM CpEIbI;



OCO3HAHUSI HEOOXOIMMOCTH HCHOJIb30BAHUS JIOCTMIXKEHHM XUMHUM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOIAroONpUSTHBIC KOJIOTHUYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCS MMM B TO3HABAaTEIbHOW, KOMMYHUKATHBHOM WU COIMATIBLHOMU
NpaKkTUKEe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKUd U OOIIECTBEHHOU MPAKTUKH,

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiICHUs 00 OKPYKArOIEeM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIeHHH MPOo0JIeM COXpaHEHHS
IPUPOJHOTO PABHOBECHS;

yOeXxXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UUMBUIIM3AlMNA: B €€ T'yMaHUCTUYECKOW HAIPaBICHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3pl MaTepUaIbHOM KYJIbTYpbl, B pEUICHUU TI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM W SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00ECTICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTUYECKH KOM(POPTHOM KU3HU KaXIAOTO 4yieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMaHUs CYUIHOCTH METOJI0B
MO3HAHUS, UCIIOJIb3YEeMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BaTh
MOJIy9aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAayyHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIOJIB30BaTh XWMHUYECKHE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOU IESITENbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEepPhIBHOMY OOpa3oBaHUIO U
caMOoOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM 1O XUMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iIu4HbIX cepax mpodeccruoHaaIbHOU
NEeSATEeTbHOCTH.



METAINPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yIbTaTbl OCBOEHUS NMPOrpPaMMbl 0 XMMHUM Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE TOHSTHS, OTpa)Karolle
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHeUU(PUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTEMA, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpCAJIbHbIE y4eOHbIe JEHCTBUS (MO3HaBaTENbHbIC, KOMMYHUKATUBHBIE,
PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MATIBHOM KOMITIETEHIIMH 00YyYaloInXCs;

CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHbIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS W YHUBEpCaJbHbIE ydeOHbIE
JICHUCTBUS B MTO3HABATENILHON U COLIMANILHON MIPAKTHKE.

MeranpeaMeTHble pe3yJbTaThl OTPAXalT OBJAJECHUE YHUBEPCAIbHBIMU
y4yeOHBIMU  TI03HABAaTEIbHBIMH, KOMMYHHKAaTUBHBIMH UM  PETyJIATUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA

1) 6a30Bble JJOrHYecKHe JAeiCTBUS:

CaMOCTOATENbHO  (pOopMyIHpOBaTH M aKTyalU3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AECSITENBHOCTH C IOCTABIECHHBIMU LIETISAMU;

UCIIOJIB30BATh NPU OCBOEHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIJICJIATh XApaKTEpPHbIE NMPU3HAKU TMOHSITUN M YCTAHABJIMBATh UX B3aHMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIUE MMOHATUS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUM;

BHIOMpATh OCHOBaHUS W KPUTEPUU JUIS KIACCU(UKAIMK BEIIECTB W
XUMHUYECKUX PEaKIU;

yCTaHABIMBATh MNPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE paACCYXJEHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMaTPUBAEMBIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOBI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUueckas QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENbHBIX M MPAKTUUYECKUX 3ajad,
MIPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIe0BaTEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMynTUpOBATH LM U 3a]Ia4l UCCIIEIOBAHMS, UCIIOJIH30BATh MOCTABICHHBIE
U CaMOCTOSITEIBbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KaueCcTBE HMHCTPYMEHTA
MO3HAHMS M OCHOBBI JUIsi (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U  TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOJI0/IaTh 32 XOJO0M
mpoiiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ysbTar, (PopMyJIUpPOBATH
0000ITIEHNS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEeSTENbHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHPOpManuu (HAy4HO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOTO COJEpXKaHUs, CIPABOYHbIE IOCOOMS,
pecypcel MHTepHeTa), aHanu3upoBaTh MH(OpPMAIUIO Pa3TUYHBIX BUIOB U (popm
Ipe/ICTaBICHUS, KPUTHUYECKU OIICHUBATh eé JOCTOBEPHOCTH u
HENIPOTUBOPEUUBOCTD;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSITH Pa3IMYHBIE METO/ABI MIPH MOUCKE U
orbope wuHbOpMaNMKH, HEOOXOMMMON [IJIsi BBINOJHEHHS YYeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

nprOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITETILHO  BBIOMpATh  ONTHMAIBHYIO  (QopMy  TpeICTaBICHUS
uHpopmarmu (cxeMbl, rpadyKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KayeCcTBE CpeACTBA Mpu paboTe ¢
XAMHYECKOW WH(POpMANMe: MPUMEHSITh MEXKMIpeaMeTHbIe ((pu3ndeckue W
MaTeMaTU4YeCKUE) 3HAKH U CUMBOJIBI, (pOpMYJIbl, aOOpEeBHATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHLIC yqeﬁﬂme )]CﬁCTBPISI:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JTUCKYCCHH, BBICKA3bIBATh UJIEU, (HOPMYIMPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIIEIOBAHUIO CBOMCTB
U3Yy4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryisiTuBHbIC YHUBepPCadbHbIe y4eOHbIE TeCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss e€ Leau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpUTM JEHUCTBUN TIpH
BBIMIOJTHEHUU Y4YEeOHBIX M MCCIENOBAaTEJIbCKUX 3a/ad, BbIOMpaTh HauboJee
3G (eKTUBHBIN crnoco0 HUX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYLIECTBIISITh CAaMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE camMoOaHalau3a u
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha YIIIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS BKIIOYAIOT CICHU(PUUSCKUE
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIMA
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHWM, BHUIIBI JEATEILHOCTH
[0 MOJIYYEHHUIO HOBOT'O 3HAHUS U MPUMEHEHUIO 3HAHWI B Pa3INYHBIX YYEOHBIX
CUTyalusiX, a TAKKE B PEAbHBIX )KU3HEHHBIX CUTYaIIUsX, CBA3aHHBIX C XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaThl MPEACTaBIEHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeamerHble  pe3ynabTaThl OCBOEHHSI Kypca «OpraHudeckas XuMUS»
OTPaXKaIoT:

c(hOpMUPOBAHHOCTh NPEACTABICHUIN: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B OOECIEUEHUH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOIEM SKOJOTHUECKOM, YHEPTETUUYECKON U



MUIIEBOM 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MATEpUAIIOB,
HOBBIX HUCTOYHHUKOB SHEPTUH, B o0ecrieueHU palMOHAILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJoBeKa, a TaKkKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOTHOM Cpelie;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHSATUS — XUMUUECKUN DJIEMEHT, aTOM, SJIPO U JIEKTPOHHAs
oboyouka atoma, S-, P-, d-aToMHBIC OpOWTaIM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aTOMa, TUOpUAM3alMs AaTOMHBIX OpOWTanedl, HOH, MOJICKYa,
BaJICHTHOCTb, DJIEKTPOOTPHUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BEM, YTIEPOIHBIN CKeNeT, (DYHKIIMOHAbHAS
Tpylmna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass MU TIPOCTPAHCTBEHHas (reoMeTpuueckas,
ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJICPIKaIllNe OPraHUYECKHE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIUHEHUS; TEOPHH, 3aKOHBI
(nepuonunueckuii 3akon J[. WM. MeHneneeBa, Teopus CTPOCHHS OpPraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3akoH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
M TPEeBpallleHus] HHEPrUd TMpPU XUMHYECKUX pPEaKluAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3bIK XMMHH, MUPOBO33PEHUYECKHE 3HAHUS, JEKalllie B OCHOBE
NOHUMAaHUS TPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUH; MPEICTABICHUS
0 MEXaHM3MaxX XUMUYECKUX pEaKIHMi, TEPMOJWHAMUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSIX X MPOTEKaHMs, O B3AUMHOM BIIMSSHUM aTOMOB U TPYIII aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIH W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTrNYEeCKUEe CBENEHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BAKHEUITUX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECCKOU
JESTENHbHOCTH  YeJIOBEeKa, OOMMX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOJIA, TIEPEePaAOOTKH HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
yCTaHaBIMBATh WX B3aWMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOIINE TOHATHS MPHU
OMHUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMECHHIA:

UCTIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUIsl COCTABJICHHUSI MOJICKYISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBIIATh YPAaBHEHUS XUMHUYCCKHX PEAKIIUNA M PACKPHIBATHh MX CYIIHOCTH:
OKHUCJIUTEIFHO-BOCCTAHOBUTENBHBIX  PEaKIMii  TIOCPEJCTBOM  COCTABJICHUS
ANIEKTPOHHOTO OallaHca »JTUX pEaKlWid, pPEaKknuid HOHHOTO OO0MeHa MyTEéM
COCTAaBIICHUS WX TIOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUIA;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl WLIIOCTPAIuU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAaHABIMBATh MPUHAJIC)KHOCTh HM3YyUYECHHBIX
OpraHWYeCKUX BEHIECTB MO HMX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIacCy/Tpynne COCIWHEHHWH, J1aBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u nmpuBoAuTH TpUBUAIBHBIE HA3BaHUS JJIsl OTIAEIBHBIX
MpeJCTAaBUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOJNYOJ, TIUIEPHH,
STUJICHTIIUKONb, (EHOJ, (QOpMaNIbJICTU/, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJI0Ta, CTEApUHOBAs, OJICMHOBAs, TATbMUTUHOBAS KHUCJIOTHI,
TJIMIUH, aJaHWuH, MajabT03a, (PpyKTO3a, aHWIIWH, JTUBUHWI, U3OIPEH, XJIOPOMPEH,
CTUPOJI U IpYTHeE);

c(OpPMHPOBAHHOCTh YMCHHUS ONPEIACIATh BHJ XUMHUYECKOH CBS3M B
OpraHUYeCKUX COCAMHEHUAX (KOBAJEHTHAs W HOHHAs CBSI3b, O- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHSTH IIOJOXKEHUS TEOPHH CTPOCHUS
oprannueckux BemiecTB A. M. bytiepoBa 1y 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMUS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
dusznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX NPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHUYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJIKEHOB, aJIKaUEHOB,
QIKUHOB, AapOMATHYECKUX YIJIEBOJAOPOJOB, CIUPTOB, aJbJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yrieBOAOB (MOHO-, IU- W TOJIUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXIYy HUMH  ypaBHEHUSIMH
COOTBETCTBYIOIIUX XWMUYECKHX PEAKIUNA C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh yMEHHS TOJATBEPX,AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH ¥ TUIIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3H), B3AUMHOTO BIIUSIHUAS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOTHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MepepaboTKH W
MPaKTUIECKOE TPUMEHEHHE MMPOTYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHUS CHUCTEMON 3HAHWA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOIIOICHUH, N3MEPEHUN, MOJCIUPOBAHUN, KCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC oTepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUSA
CBOMCTB BELIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpPMUPOBAHHOCTb YMEHHM: MPOBOJUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BenuYuH (Macca, OOBEM Tra30B, KOJIWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XMMHUYECKOU
dbopMysbl BelIeCTBA MO W3BECTHBIM MACCOBBIM JOJIIM XHMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hOopMUPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHUBATH
C TIO3UIMH  DKOJOTHMYECKOHW  Oe30MacHOCTH  TOCJIEACTBUS  OBITOBOM M
IIPOU3BOJICTBEHHON JICATEILHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILECTB, UCIIOJIb30BATh MMOJYYEHHBIE 3HAHUS JJISI IPUHATHS TPAMOTHBIX PEILICHUI
npo0JieM B CUTYalUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI O3KCIEPUMEHT (IOJyYEHHE W HU3YYEHHUE CBOWCTB OPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE AKCIEPUMEHTAIbHBIX
3a/lady 1O PAaClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMPaBUII
0e30rmacHOro OOpaIleHusl ¢ BEIIeCTBAMU M J1TA0OPAaTOPHBIM 00OPYIOBAHUEM,
dbopMynupoBaTh Ielib HCCIENOBAHUSA, TNPEICTABISATh B pa3audyHOl ¢dopme
pe3yAbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH ¢ OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

cOOMI0IaTh MpaBUJIa SKOJOTHUECKH 1EJIECO00pPa3HOTO TOBEACHHS B OBITY H
TPYAOBOM AEATEIIBHOCTU B LENSAX COXPAHEHHsSI CBOETO 30POBbs, OKPYXKAIOLIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEUCTBUS Ha JKHUBBIE OPraHU3Mbl
ONPEICIIEHHBIX OPraHMYECKUX BEMIECTB, MOHUMAs cMbICH nokaszareis [1/1K;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUW: OCYIIECTBIATh IICJICHANPABICHHBIA MOUCK
XUMUYECKOW MHGOPMALIUK B Pa3IMUHBIX UICTOUHHKAX (Hay4yHas U yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MaccoBoi nHdopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHAJM3UPOBATH XUMHUYECKYI0 MH(OpMAIHIO, nepepadaThiBaTh €€ U HCIOJb30BAThH
B COOTBETCTBUU C MOCTaBICHHON Y4eOHOM 3a1auei.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOImass u HeopraHudeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTAX M II03HABAEMOCTHU SBJIIEHUW MPUPOABI, O MECTE U 3HAYCHUU
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJU B OOECIEUEHUU YCTOMYHMBOIO
pa3BUTHA, B pEIIEHUU TPOOJEM SKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOMU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaIOB, HOBBIX
UCTOYHUKOB DHEPTHH, B OOCCIEUEHUU DPAIMOHAIBHOTO MPUPOOMNOJIH30BAHMS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMN

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMK, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAraOIINE TOHITHS — XUMUYECKUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIbI, JJIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHbIE OpOUTAIH, OCHOBHOE U
BO30YXJAEHHOE COCTOSIHUS aToma, THOpuUaM3alds aTOMHBIX OpOuWTaneil, WoH,
MOJIEKYJIa, BaJIEHTHOCTb, JJEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJHAsA),
KpUCTAJUIMYECKasi pEHETKa, XUMUYECKas peakius, pacTBOP, DJICKTPOJIUTHI,
HERJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMSI, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU d(PdeKT
XUMUYECKONU peaKIiu, CKOPOCTh XMMHUUYECKON peakiuy, XUMUUYECKOE PaBHOBECHUE;
TEOPUU M 3aKOHBI (TEOpHUSI AIEKTPOJIUTHUYECKON THUCCOLMALUM, MEPUOINYECCKUM
3akoH J[.11. MenaeneeBa, 3aKOH COXpAaHEHUS MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUSI PHEPTUM MPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JECUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUMN SI3BIK
XUMHWH, MHPOBO33PECHUECKUE 3HAHUWS, JIEKAIIME B OCHOBE IMOHUMAHUS
NPUYUHHOCTA W CHUCTEMHOCTH  XMMHUYECKHX  SABIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOCHHUM BEIIECTBA HAa ATOMHOM, HWOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJAMHAMHUYECKHUX W  KUHETHYECKHX 3aKOHOMEPHOCTSAX  UX
MNPOTEKAHUS, O XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX U JTUCIEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAaX, COCTaBE, NMOJYYEHHH M OE30MacCHOM
WCITOJIb30BaHUN BOKHCHUIINX HEOPTaHWYECKUX BEIISCTB B OBITY M MPAKTHYSCKOM
NEATCNPHOCTA  YEJOBEKa, OOMMX  HAyYHBIX MOPUHIOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAaHHOCTh YMEHHH: BBISBIISITh XapaKTEpHbIC MPU3HAKH TOHITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONMCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJI30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsi
cocTtaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUHA XHMHUUYECKHX  PpEaKIHil,
cucreMatnueckyio HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BHUJI XUMUUYECKOW CBs3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBS3M W THUIA KPUCTAUIMUECKON pEmETKH, OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIUU TI0 PA3TUIHBIM ITPU3HAKAM (YUCTY
U COCTaBy pEarupyroliux BEIIECTB, TEIUIOBOMY 3(P(HEKTy peakiuu, U3MEHEHUIO
CTETIEHEeW OKHCIICHHS DJIEMEHTOB, OOpPaTUMOCTH, Y4YacTHIO Karajlu3aTtopa H
JIPYTHUE); CAaMOCTOSITEILHO BBIOUPATh OCHOBAHMSI U KPUTCPUM IS KIacCUDUKAIINH
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHPOBAHHOCTh YMEHHSI PACKpPBIBATh CMBICH MEPUOIUNYECKOro 3akoHa Jl.
N. MenpeneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHMI: XapaKTEepH30BaTh AJIIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB ME€PBOrO—YETBEPTOrO MEPHOOB
[Tepunonnueckoii CHUCTEMEI J.1. Menpeneena, HCTIONIB3YSI MOHSTUSA
«PHEPIreTUYECKHE YPOBHM», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHYECKHX AJIEMEHTOB U HX
coequHeHMM 1o mnepuomaMm u rpynnaMm Ilepmommueckon cucremsr [l W
MenzeneeBa, BaJ€HTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOJATBEPKIATH
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MIOMOIIBIO YPABHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTH: OKHCIWUTEIHHO-
BOCCTAHOBUTENILHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOrO OanaHca
ATUX pEaKIui; peakluuii MOHHOro OOMEHa MyTEM COCTABICHUS MX TMOJHBIX U
COKpAIlIEHHBIX  HWOHHBIX  YPAaBHEHWUW;  pEAKUMM  THUAPOIM3A;  peaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHHUS OOBSICHATh 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUi C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHUMHYECKOM peaklud B 3aBUCUMOCTH OT Pa3IMYHbBIX
(bakTOpOB, a TaK)KE XapaKTep CMEIICHUS] XUMUYECKOT0 PAaBHOBECHS 10/ BIUSTHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlarense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIE MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3HOCTh
NPUMEHEHHs] HEOPTaHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUW O METOJaX HayYHOTO
MO3HAHMS SIBJICHUN TIpUPOJbl — HAOMIOJCHUE, HU3MEPEHHUE, MOCIUPOBAHUE,
AKCTIEPUMEHT (peabHbIN U MBICICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHUS PUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U g OOBSICHEHUS] XUMHUYECKUX SBJICHHM, HMEIONIMX MECTO B MPHUPOJE,
MPaKTUYECKOU JIeATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBISTh B3aHMMOCBSI3b XMMHUYECKUX 3HAHHUM C
HNOHATUSAMHM U TIPEICTABICHUSIMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
HNOHSATUN «MaccoBas JOJI BEIIECTBA B PACTBOPE» U «MOJISIpPHAS KOHUEHTPALUS»;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOrO A dekra
peaKiuyu; 3Ha4YCHHs] BOJOPOJHOrO IOKa3aTelid PacTBOPOB KUCIOT M WLIEIOYEH C
U3BECTHOM CTETEHBIO JHUCCOIMAIMU; Macchl (00BEMA, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIUHU, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAaHO B BUJIE PacTBOpa C
oTpeIeIEHHOW MacCOBOM JIOJIEH pacTBOPEHHOTO BEISCTBA WJIM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUTAHUPOBATh W TMPOBOJIHTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONMpEIeICHUE
Cpelbl PacTBOPOB BEIIECTB C IMOMOIIbI0 HWHAUKATOPOB, HW3YYEHUE BIHSHUSA
pa3nIuyHbIX  (AKTOPOB HA  CKOPOCTh XHUMHUYECKOW peaklnH, peuieHue
AKCHEPUMEHTAIBHBIX 3adad 1o TeMaMm «Mertamisy u  «Hemetamnel») c
coOJioieHueM MpaBuil 0€30MacCHOr0 O0palleHus: ¢ BEUIECTBAMU U Ja0OpaTOPHBIM
obopynoBanueM, (QOpMyaupoBaTh Ie€Jb HCCIEIOBaHUS, MPEACTABIATH B
paznuuHoN opMe pe3ynbTaThl SKCHEPUMEHTA, aHAJIU3UPOBATH M OILEHUBATH MX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHHI: COOIOAATH MPaBUJIa MOJIb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 00OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C HHCTPYKIHUSIMU IO BBIMOJHEHUIO JA0OPATOPHBIX XUMHYECKUX
OMBITOB, YKOJIOTHYECKH II€JIECOO0PA3HOr0 IMOBEICHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHON
Cpeabl W JOCTHXKEHUS €€ YCTOMYMBOrO Pa3BUTHUS, OCO3HABATh OMACHOCTh
TOKCUYECKOTO JIEMCTBUSI HA YKUBBIE OPraHU3MBbI ONMPEACIEHHBIX HEOPraHMYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UCTOYHHKAX (Hay4dHasi U yueOHO-Hay4dHAas
auTepaTypa, cpeAcTBa MaccoBoi uHbopmanuu, UHTepHET U Ipyrue), KPUTHYECKH
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadarpiBaTh €€ U HCIOJIL30BaTh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3aa4ei.
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Crtpoenue atoma. [lepuoanueckuii 3aKoH
bubmmoreka [{OK
11 n [lepnoanueckas cuctema XUMHUYECKUX 9
https://m.edso0.ru/2dd57f24
anemenToB JI. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasue 11 1 bubmuorexa [JOK
' BEILECTB https://m.edso0.ru/2dd57f24
bu6mmoreka [IOK
13 XUMHYECKHC peakiiin 19 ! 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pasznen 2. Heoprannueckasi xummusi
bu6mmoreka [JOK
2.1 H 31 1 3
CMETaILIH https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
2.2 M 23 1 2
TRt https://m.edsoo.ru/2dd57f24
Utoro mno pazneny 54
Paznen 3. Xumusi v :KU3Hb
31 Merto1bl TO3HAHUS B XUMUU. XUMUS U 9 bubmuoreka [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Utoro mo pazneny 9
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos
Ne Mara DJIeKTpOHHbIe HH(poBbIE
Tema ypoka Konrposbnsie | IIpakTnyeckue
n/n Bcero H3y4eHHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoTsbI padoThI
[Ipeamer u 3HaueHue
OPraHU4eCcKO XUMHH,
1 MIPENCTABIIEHHE O 1 bubnmorexa LOK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OpraHnYecKuX
COeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
nepoja (OCHOBHOE U
2 1}37236p zxél({Hoe COCTOSIHHSI) 1 bubmorexa LOK
v ' https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BO3MOKHOCTH
aToMa yriepo/ja
XuMuyeckas CBsI3b B
OpPraHUYECKUX COCAMHECHUSX.
3 Mexanu3mbl 00pa3zoBaHUs 1 bubmmorexa [JOK
B p https://m.edso0.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CLIOCOOBI
paspbiBa cBsi3ei
Teopus ctpoenus
4 OpraHNYeCcKUX COeOUHEHUN A 1 bubmorexa [IOK
P ) https://m.edso0.ru/9e595ch8
M. bytieposa
Buner usomepun: CTpykTypHas,
5 IIPOCTPAHCTBEHHAS. 1 bubnuoreka [IOK
DneKTpoHHBIE Y3PPEKTHI B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPTraHHYECKUX
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COEIMHEHUIN

[IpencraBnenue o
KJIacCU(UKAIIUN U

6 CUCTeMaTHUYECKas brbamorexa HOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECCTB

7 Knaccudukanus peakiuii B bubnuoreka [JOK
OPraHN4eCKO XUMHH https://m.edsoo.ru/ba5706aa

8 CucreMaruzamys 1 00001eHne bu6moreka [IOK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHM psL,
obmas gopmyina,

9 HOMEHKJIaTypa U U30MEpHs, bubmuorexa [JOK
3JIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

10 dOu3nvecKrue U XUMUYECKHE bubnuoreka [JOK
CBOICTBa aJIKAaHOB https://m.edso0.ru/3137711c
HaxoxzaeHnue ankaHoB B

11 npupoae. CriocoObl MoTydyeHust Bu6mmorexa LIOK

https://m.edsoo0.ru/259b0a5h
Y IPUMEHEHUE aTKaHOB
[uknoankaHsl: 00IIas
(dbopmMyna, HOMEHKIATypa

12 H30MepHsi, 0COOEHHOCTH bu6mmoreka [JOK
CTPOCHHUS U XUMUYECKUX https://m.eds00.ru/1567300d2
CBOWCTB, CITIOCOOBI MOJIyYEHUS U
MIPUMEHECHHE

13 Pemenue pacu€THbIX 3a1a4 Ha bubnuorexa [IOK



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

OIIPENETICHUE MOJIEKYIISIPHOU
(hopMyITbI OPraHUIECKOTO
BEII[ECTBA TI0 MACCOBBIM JI0JISIM
aTOMOB JJICMEHTOB, BXOISIIUX
B ero cocraB. CucremaTu3ams
1 00001TIeHNe 3HAHUM 110 TEME

https://m.edsoo.ru/bf84d8eb

AJKEHBI: TOMOJIOTHYECKHM psL,
obmas gopmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U

bubmmoreka [IOK

14
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
MoJiekya. CTpyKTypHas ¥ 1[ucC-
TpaHC-U30MEPHS ATTKEHOB
OuznyecKkue U XUMHUYECKHe
15 cBolcTBa ankeHoB. [IpaBuio Bubmmorexa [JOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CriocoObl oTy4eHHS U bubnuoreka [IOK
MPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTrueckas padota Ne 1 o
17 teme "llosrydeHue sTuneHa u bubmmorexa [JOK
i . https://m.edso0.ru/0941eed8
W3Y4EHHUE ero CBOICTB
Pemenune pacu€THbIX 3a1a4 Ha
OIIpeIeJICHUE MOJIEKYIISIPHOU bubnunoreka [JOK
18
(hopMyITbl OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BellleCTBa
AJKaJIueHbl: CONPsHKEHHBIE,
M30JIMPOBaHHBIE,
bu6mmoreka [JOK
19 KyMYJUPOBaHHBIE.

OCo0GeHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.edso00.ru/04298c0a
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20 XHUMHUYECKHEe CBOMCTBA bubmuoreka [JOK
COIPSDKEHHBIX JUEHOB https://m.edsoo.ru/e561253d

21 CriocoOsI MmoTydeHus U bubnmoreka [JOK
IIPUMCHEHHE AJIKaJIUECHOB https://m.edsoo0.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHMA PSJ,
oOmras dhopmyia,

22 HOMCHK?;aEyp};, AJIEKTPOHHOE U brbmmorexa [TOK

https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT, (PU3UYecKrne CBOMCTBA

23 XUMHUYECKHE CBONCTBA aJTKUHOB bubmorexa TOK

https://m.edso0.ru/23493a93

24 KauecTBenHble peakuyu Ha bubnuoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObl OTy4eHHS U bubnuoreka [IOK
MPUMEHEHHE ATIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacy€rsl o

26 YPaBHEHUIO XUMUYECKON bubmorexa HOK

https://m.edsoo.ru/5db8e526
peakuuu

97 CucreMaruzanys 1 00o01eHe
3HAHUI IO TeMe
ApeHbl: TOMOJIOTUYECKUH PsI,
obmras ¢popmyina,

)8 HOMEHKJIAaTypa. DJIEKTPOHHOE U bubnuoreka [IOK
IIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYN O€H30J1a U TOIyoJIa,
ux (usuveckue cBoiicTBa

29 XUMHYECKUE CBOMCTBA apEHOB: bubnmoreka [JOK

pCaKkuu 3aMCIICHUA

https://m.edsoo.ru/a44alaed
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30

XHUMHUYECKUE CBOMCTBA APEHOB:
peakuuy NpUCOECIUHEHNS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

bubmuoreka [JOK
https://m.edsoo.ru/a44alae4

31

OCOOEHHOCTH XUMHYECKAX
CBOMCTB CTHPOJIA

bubmmoreka [{OK
https://m.edsoo.ru/d5018a54

32

Pemenue pacu€rHbix 3a1a4 Ha
OIIPENIETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPraHUIECKOTO
BEIIECTBA

bubmmoreka [IOK
https://m.edsoo.ru/53461a2c

33

CriocoObl mostydeHus u
MpUMEHEHHE apEeHOB

bu6moreka [IOK
https://m.edsoo.ru/6f717d09

34

T'eneTnyeckas cBsA3L MCKOY
Pa3IMYHBIMU KJIACCAMH
YIIIEBOJIOPOJIOB

35

Pacué€tel no ypaBHEeHUSIM
XUMHUYECKUX PEaKIUH.
CucreMaruzanys 1 00001eHne
3HAHHH 10 TeEME

36

[Tpupoaueiii ra3. [lonyTHbie
He(TSAHBIE a3kl

37

KameHnHbIi1 yroJib v poIyKThI
ero nepepaboTKu

bubnuoreka [JOK
https://m.edso0.ru/69b3398b

38

Hed1b 1 ciocoOsI e€
nepepabotku. [Ipumenenue
MIPOYKTOB repepaboTKH HePTH

bu6mmoreka [JOK
https://m.edsoo.ru/21f9de78

39

I'eHeTHUeCKas CBSI3b MEKIY
pa3IMYHBIMU KJIACCAMH
YTJIEBOJIOPOIOB
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lanorenonponsBoHbIE
YIJI€BOIOPOJIOB: AIEKTPOHHOE

bu6mmoreka [{OK

40
CTPOEHHUE; PEAKIUH 3aMEILICHUS https://m.edso0.ru/82b4d759
rajoresa
JeicTBue 1menoyueit Ha
TaJIOT CHITPOHU3BOTHBIC.
41 BsaumonelictBue
JIIUTAJION€HAJKAHOB C MAarHUEM U
IIUHKOM
Cucrtemarusanusa 1 00001IeHne
42 3HAHUH 110 pa3melt bubmorexa HOK
" P \ Y https://m.edso0.ru/20e89f22
YrneBoaopo bt
43 KonTtponsHas paboTa o teme bubnuoreka [IOK
"Yraesomopoas" https://m.edso0.ru/95c9e298
[IpenenbHbIe OHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHH PSIJI,
o6mas popMyia, CTpoeHuE
44 MOJIEK (}1) II/)I30yMC I/I}Ip bubmorexa LHOK
Y P, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
knaccudukanys, puznueckue
CBOIiCTBa
Xumuueckue cBoiicTBa
45 MPeaEIbHBIX 0JHOATOMHBIX bubmiorexa LOK
ped A https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crnioco0bl mostyueHust u
46 IpUMEHEHNE OTHOATOMHBIX bubmorexa [IOK
p https://m.edso0.ru/484100000000000
CIIUPTOB
Bubmmoreka IIOK
47 [Ipocteie a¢upsi: 1

https://m.edsoo.ru/c2c788b2
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HOMEHKJIaTypa U U30MEPHUs,
0COOEHHOCTH (PU3MUYECKUX U
XUMHYECKUX CBOUCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX

bu6mmoreka [{OK

48
(bu3UYecKue U XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBa
CriocoOpl nostyueHust u

49 MIPUMEHEHHE MHOTOATOMHBIX brommorexa [OK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
50 (u3HYecKre CBOMCTBA bubmorexa [TOK
’ https://m.edsoo.ru/2ce726f8
ToxcuuHOCTH heHOIIa
. bu6mmoreka [IOK
51 X ecKue cBoiicTBa (peHona
MMHHCCKHE CBOHCTBA heHON https://m.edso0.ru/037ca5f9

59 CrocoObl MoTy4eHHS U bubnuoreka [JOK
npuMeHeHue perosa https://m.edsoo.ru/c77ddf4c
[IpakTrueckas padota Ne 2.

53 Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [JOK
3aga4 no teme "CnupTel U https://m.edsoo.ru/fd0ced09
henonr"

54 CucremaTu3anus 1 00001eH1e bubnuoreka [JOK
3HaHUH 110 TEMeE https://m.edso0.ru/1810ch9b
ANbJIErUIbI U KETOHBI:

ANIEKTPOHHOE CTPOEHHUE
N bubmuoreka [JOK
55 KapOOHWJILHOU TPYIIIBL;

TOMOJIOTHYECKUE PsI/IbI, 001Ias
dbopmyna, uzomepus u

https://m.edsoo.ru/b139beaa
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HOMEHKJIaTypa

AJH)I[CFI/IZ[I)I 1 KE€TOHBI:

56 (u3HUecKre CBOMCTBA; PEaKIuu bubmorexa LHOK
- P https://m.edsoo0.ru/c887425c¢
MIPUCOCTUHCHIS
Peaknuu oxucienus u
57 Ka4eCTBEHHBIE PEAKIINU bubnmorexa LOK
p https://m.edsoo0.ru/a393baa9
aJbIETUIOB U KETOHOB
58 Crioco0blI moTy4eHust bubnuoreka [JOK
alBIETUIOB U KETOHOB https://m.edso0.ru/520d1c51
OIHOOCHOBHBIE MpPEEIbHBIE
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [IOK
0COOEHHOCTH CTPOSHHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYJT
WN3omMmepusa 1 HoMeHKIIaTypa
60 Ka 601?01351)( KHCJIOT nyp bubmorexa HOK
p o7 https://m.edso0.ru/700cc87b
(bu3uvecKue cBOMCTBA
XHUMHYeCKHE CBOMCTBA
61 penenbHbIX 0IHOOCHOBHBIX Eubmaorexa OK
p https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OCcOOEHHOCTH CBOMCTB
62 MYpPaBbUHOMN KHUCIIOTBHI. bubnuoreka [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCo0EHHOCTH CBOMCTB:
HEeMpeeNbHbIX U
bu6mmoreka [JOK
63 apoOMaTUYeCKUX KapOOHOBBIX,

TMKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KHCIIOT.

https://m.edso00.ru/83a08773
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[IpencraBuTenu BhICIIMX
KapOOHOBBIX KHUCIIOT

[TonATHE O IPOU3BOIHBIX

bubmmoreka [{OK

64
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI mosTydeHust 1
65 NIPUMEHEHNE KapOOHOBBIX bubnmorexa LOK
p P https://m.edso0.ru/7c065¢9d
KHCJIOT
CnosxHble 3¢upsl:
TOMOJIOTUYECKHUH psJl, oO1as bu6moreka [IOK
66
dhopmyna, nzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
cBolicTBa 3(pUpoB https://m.edsoo.ru/ad6b94b2
Pemenune pacu€THbIx 3a1ay: 1o
YPaBHEHUIO XUMHUYECKOM
68 peakiuu, Ha OTNpeAeIICHNUE
MOJIEKYJIIPHOU (POPMYJIBI
OpPraHUYECKOTO BEIEeCTBA
[IpakTrueckas padota Ne 3.
69 Pemienue skcnepuMeHTanbHbIX bubnuoreka [JOK
3ama4 o teme "KapOoHoBbIe https://m.edso0.ru/486671fb
kucioThl. CroxHbie 3¢upbr"”
Kuper: crpoenune, puzndeckue
70 Hu XIl/IjMI/I‘IefKI/Ie CBo(fII)CTBa bubmorexa LOK
https://m.edsoo.ru/a19c5b98
(rumponus)
Oco0eHHOCTH CBOHCTB JKUPOB,
bu6mmoreka [JOK
71 COJIepXkKalIuX OCTaTKU

HCTIPCACIIbHbBIX KUPHBIX

https://m.edso00.ru/b0331922
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KucaoT. JXKupsl B mpupoie

Mbl1a Kak COJIM BBICIIHX
KapOOHOBBIX KUCIIOT, HX

712 Moroliee aercreue. Iloasarue o bubmmorera [TOK
mee A ’ https://m.eds00.ru/3c566565
CHUHTETUYECKUX MOIOIIHNX
cpencrBax (CMC)
T'enetnyeckas cBs3L
YTJI€BOJAOPOJIOB U bubnuorexa [JOK
73
KHUCJIOPOJICOEPKAITUX https://m.edso0.ru/56790c96
OPraHWYECKUX BEIIECTB
74 Pacuétel no ypaBHEHUAM
XUMHUUYECKUX PEaKINi
CucreMaru3anus 1 0000IIeHNE bubmuorexa [JOK
75 .
3HAHHH 10 TEME https://m.edsoo.ru/f8eaf2eb
OO6mras xapakTepucTuKa
76 YTJIEBOJIOB U KJIacCU(pUKAITUS bubnuoreka [JOK
yI€BOJIOB (MOHO-, IU- U https://m.edsoo0.ru/7a9693al
TOJIMCaxapyIbl )
MoHocaxapuasl: GU3HIECKHE
77 CBOMCTBa If Hixof €HHE B bubmorexa LIOK
A https://m.edsoo.ru/b4bdda2d
MIpUpoJIe
IIpuMeHeHnue rIroKo36I, €€
78 SHAYCHIE B bu6mmoreka [JOK
https://m.edsoo.ru/5e61122d
KU3HEACITEIIbHOCTH OpraHnu3Ma
Jucaxapupl: caxapo3sa,
79 MajbTO3a M JIAKTO3a. bu6mmoreka [JOK

Haxosxnenue B npupone u
MIPUMEHEHHE TUCAXapUI0B

https://m.edsoo.ru/eb0384e7
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[Tonucaxapuasl: cTpoeHue
MaKpOMOJIEKYJ, (PU3nYecKre u

bu6mmoreka [{OK

80
XHMHUYCCKHE CBOMCTBA, https.//m.edso00.ru/72a04508
MIPUMCHCHHE
81 [TonsiTne 06 UCKYCCTBEHHBIX bubnuorexa [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIx 3a1a4 Ha
82 OIpEAEJICHUE JJOJIM BBIX0O/1a bubnuorexa [JOK
MPOJYKTa PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUICCKH BO3MOKHOTO
83 Cucremaru3zanus u 00001IeHIE bubmuorexa [JOK
3HaHUM MO pa3zieny https://m.edso00.ru/08d4364c
KonTtponpHas padoTa o Teme
84 "Kucnopoacoaepxariue Bubmmorexa [JOK
poAcoAcpaall " https://m.edso0.ru/42c6678e
OpraHUYEeCcKUe COeTMHEHHS
AMuHBI: Knaccudukanms,
CTpOEHUE MOJIEKYI, 001as
85 dhopmyna, uzomepus bubmorexa HOK
pMyd, DY, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa u Gu3nYecKue
CBOMCTBa
86 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
anupaTHICCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWINH: CTpOEHUE aHIIINHA,
87 OCO66HHOCT€I XUMHUYECKUX bubmmorexa [JOK
. https://m.edsoo.ru/39cd21f1
CBOWCTB aHUIIUHA
Crnioco0bl mostyueHust u
bu6mmoreka [JOK
88 pUMEHEHHE alTn(aTHYECKIX

AdMHHOB

https://m.edsoo.ru/eal38763
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https://m.edsoo.ru/ea138763

AMMHOKHUCIIOTBI: HOMEHKJIATypa
U u3oMepus, GU3nIecKue

bu6mmoreka [{OK

89
cBoiicTtBa. OTAEIbHBIE https://m.edsoo.ru/d1773e80
MPEACTAaBUTENH (l-aMUHOKHUCIIOT
XUMHYECKHE CBOUCTBA
AMUHOKHCJIIOT, UX
90 OMOJIOTHYECKOE 3HAUECHIE bubmorexa [TOK
https://m.edso0.ru/77df705a
amMuHOKHUCIIOT. CHHTE3 U
TUPOJIN3 TIENITUIOB
o1 benku xak npupoaHbIe bubnuoreka [IOK
MOJINMEPBL; CTPYKTYPHI OEJIKOB https://m.edso0.ru/429e9899
bu6moreka [IOK
92 XuMHUeCcKue CBOIiCTBa OEIKOB
https://m.edso0.ru/6237306d
A3zoTcoaepxaliue
TeTEPOLUKITHICCKIE
93 coequHenus. HykiienHosnie bubmmorexa [OK
8 YK https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
OuosiornuecKas pojb
[IpakTrueckas padota Ne 4.
Pemenne sxcniepuMeHTAIBHBIX
94 784 [0 TeMe bu6mmoreka [JOK
" ! https://m.edsoo.ru/8e3c02d1
AzoTcoaepikamiue
OpPraHM4ecKue coeqMHEHUs"
[IpakTuueckas paborta Ne 5.
95 Pemienne skcnepuMeHTAIbHBIX bubnunoreka [JOK
3aga4 no teMe "Pacrio3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COeTMHEHUI"
96 KonTtponeHast pabota o Teme bubnuorexa [IOK

"A3oTcoepxaine

https://m.edsoo.ru/ce561bc?
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OpraHuYecKue coequHeHus"

OcHOBHbIE IOHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX

bubmmoreka [{OK

7 i 1

o COCAMHCHIH 1 METOABL HX https://m.edsoo.ru/7aa63ebd
CUHTE3a —II0JIUMEpHU3AITUs U
TTOJIMKOHACHCAITUS

98 [Tmactmaccel. YTunuzamnus u 1 bubmmoreka [IOK
nepepaboTKa MIacTuKa https://m.edso0.ru/82242e0f
DnacToMepsl: HaTypaJbHbIN

99 CUHTETHYCCKUE Ka u 1 bubmorera [JOK

IR https://m.edso0.ru/246103ec
Pesuna
BosokHa: HatypanbHbIe,

100 HUCKYCCTBEHHBIE, 1 bubnuoreka [IOK
cunrerndeckue. [lonrumepsl https://m.edso0.ru/5963a601
CIEIUAaILHOTO HA3HAYCHHUSI
[IpakTrueckas padota Ne 6.

Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [JOK

101 1
3a7a4 o teme "Pacrno3naBanue https://m.edsoo.ru/3aebd77a
IJ1aCTMacc ¥ BOJIOKOH"

O00011IeHNE U CUCTEMATH3ALUSI

102 M3Y4YEHHOT0 MaTepuasa 1o Teme 1 bubmuoreka [JOK
"BbICOKOMOTNIEKYIISIpHBIE https://m.edsoo.ru/6a22bl1e8
coeMHeHus"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [{OK
XuMU4YeCcKui 3neMeHT. M30Torbl https://m.edso0.ru/59c112ee
5 CrpoeHue 3JIeKTPOHHBIX 000JI04eK 1 bubnuoreka [IOK
aTOMOB, KBAaHTOBEIC UHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumuaeckux 1 bu6moreka [IOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) https://m.edso00.ru/61294af9
4 Pacnpenenenue 3neKTpoHOB MO 1 bubnuoreka [IOK
ATOMHBIM OpPOHUTAIAM https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOH(UTYpalli aTOMOB
5 3neMeII{)TOB B OCHOE;-IOI\ZIII)/I 1 bubmorexa [IOK
. https://m.edso0.ru/8149e846
BO30YKIEHHOM COCTOSIHUU
6 DNeKTpOHHBIC KOH(PUTYpAITUU HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATETHLHOCTD https://m.edsoo.ru/a0764b24
[leproauueckuii 3aKoH U
[leproauueckasi cucreMa XUMHUYECKUX
7 snemenTtoB JI. 1. MenpaeneeBa, CBs3b C 1 bubmorexa HOK
N VH ’ https://m.edso00.ru/16957c01
COBPEMEHHOU TeOpHEH CTPOEHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX 1 bubnuorexa [IOK

VMU IIPOCTBIX U CJIOXKHBIX BEIIECTB 110
rpyImnam u rnepuojiam

https://m.edsoo.ru/f8468927



https://m.edsoo.ru/59c112ee
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CucreMaruzanus u 00001LIeHUE 3HAHUM

bubmuoreka [JOK

9
10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoil cBa3u. MexaHu3MEl
10 00pa3oBaHus KOBAJICHTHOW CBSI3U. bubnuorexa [JOK
Boaoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOoIeKyasIpHbIe B3aUMOIeHCTBUS
BaneHTHOCTD 1 BaJIeHTHBIE
11 BO3MOYKHOCTH aTOMOB. CBSI3b bu6mmoreka [IOK
3IIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C X https://m.edsoo0.ru/3d2ca093
T€OMETPUUECKUM CTPOCHUEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEJIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BeniecTBa MoJIEKyISIPHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEHUs. THIbI bubnuoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIECTB
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
14 IIpencrasieHye 0 KOJUIOMIHBIX Eubmorexa HOK
P https://m.edsoo.ru/da2c70e4
pacTBopax
HctunHble pacTBOPHI: HACBIIICHHBIE U
15 HEHACHIIIICHHBIC, PACTBOPUMOCTD bubmorexa HOK
> P P ' https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsi
CrniocoObl BbIpaXKeHUsI KOHIIEHTPALH bubnuoreka [IOK
16
pacTBOpoB https://m.edso0.ru/328e653a
Pemrenue 3aaau ¢ ucnoyib30BaHUEM
17 MOHATHI "MaccoBas 4O bu6mmoreka [JOK

pacTBOpEHHOrO BelecTBa", "MOJISIpHas
KOHLIeHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccugukanus 1 HOMEHKIaTypa bubmuorexa [IOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus 1 00001ICHUE 3HAHUMA bubnuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponsHast pabota o Temam
"Crpoenue atoma. [leproanueckuii

20 3akoH u [lepuoanueckas cucrema bubnuoreka [JOK
XUMHUYECKUX AemMeHToB Jl. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BemecTna.
Mmuoroo6pa3ue BemiecTs"
Knaccudukanus XuMHUIeCKUX peakuui
B HEOPTaHMYECKOW U OPraHUYECKON

21 XUMHH. 3aKOH COXPAHEHUS MacChl bubnuoreka [IOK
BEIIECTB; 3aKOH COXPAHEHHUS U https://m.edso0.ru/6335cdd2
MIPEeBPALEHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIHIX
Tennossie 3 HEKTHI XUMUYECKUX

22 peakuuii. TepMoXuMUIeCKue bubmmorexa [TOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus o ypaBHEHUSIM

23 XUMHUYECKUX PEAKIUN 1 Eubmiorexa OK

https://m.edso0.ru/87b13954

TEPMOXHUMHYECKUM ypaBHEHUSIM
CKOpOCTh XMMHMUYECKOM peaklnu, e€

24 3aBHCUMOCTH OT Pa3IM4YHbIX (DaKTOPOB.
Karanu3 u xatanuzatopsl

25 I'oMoreHHbIe U TeTEepOreHHbIE PEAKIIUU

26 [IpakTtuyeckas padora Ne 1 o teme bubnuorexa [IOK

"BausiHue pa3nuyHbIX (aKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTh XUMHUYECKON peakiuu"

OOpaTumble 1 HEOOPATUMBIE PEAKLINH.

bub6mmoreka [{OK

27
XHWMHYECKOE paBHOBECUE https://m.edso0.ru/30952f9b
[IpakTtuyeckas padora Ne 2 o teme
28 "Bnusiare pa3nuvHbIX (aKTOPOB HA brbmmorexa [TOK
P P " https://m.edsoo.ru/3bf34e17
MTOJIOKCHHE XHMHYECKOTO PABHOBECHS
DNEKTPOTUTHICCKAS TUCCOITUAITHSI.
29 CuiibHBIE U CIIA0BIE DIIEKTPOIUTHI bubnmorexa LHOK
p ' https://m.eds00.ru/5f766bdf
Crenenb IUcCcoIranuu
HNonnoe nponssenenne Boasl. Cpega
30 BOJIHBIX :CTBO (Z)IB Bono 210 Hbfﬁ ! bubmmorexa [OK
g p POB. BONOPOaL https://m.edso00.ru/3966cag89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIINE B PACTBOPAX bubmorexa HOK
p B p p https://m.edsoo.ru/09d5a9bd
AIEKTPOJIUTOB
[IpakTrueckas padota Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUHA B PACTBOPAX bubmorexa [JOK
P B P P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIUTEIBHO-BOCCTAHOBATEILHEIE
33 eakuu. Baxxuenime oKucInTeaIn u bubmorexa [JOK
PCAKIUHH. https://m.eds00.ru/56226060
BOCCTAHOBUTEIIHN
34 MeTto 31eKTPOHHOTO (3JIEKTOHHO- bubnunoreka [JOK
HMOHHOT0) O6amaHca https://m.edsoo.ru/fb691387
35 DIEKTPOIN3 PACTBOPOB U PACIIABOB bubnuoreka [JOK
BEIIIECTB https://m.edso00.ru/93fh97d2
36 Pemtenue 3amgau pa3InuHbIX TUIIOB bubmorexa LHOK
atp https://m.edso0.ru/5a859d16
37 Pemrenue 3agau pa3auyHbIX TUIIOB bu6mmoreka [JOK
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https://m.edsoo.ru/5afa265d

CucreMaru3anus 1 0000IIeHUE 3HAHUH bubmmoreka [{OK

38 n n
1o teme " XUMHUYECKUE Peakiuu https://m.edso0.ru/c161eb85

39 KonTtponesHast pabota o Teme bubmmoreka [IOK
"Xumnueckue peakuu” https://m.edsoo.ru/a8a0a930
[TosoxkeHrne HEMETAIIIIOB B
[Teprouveckoi CUCTEME XUMUYIECKHX

40 anemenToB JI. 1. MenaeneeBa u bubmorera [JOK

T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS X aTOMOB.
®uU3NYECKNE CBOMCTBA HEMETAIIIOB
AJTOTpOIUS HEMETALIOB (Ha IpUMepe
41 KHCJIOpoJa, cephl, hochopa u bubmorexa [IOK
PO, CEpEL, P https://m.edsoo.ru/ef92c91c
yriieponaa)

42 Bonopon: nonydenne, puznyueckue u bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA. [ UIpuIbI https://m.edso0.ru/0aa8f613
["asiorensl: HaX0KICHHUE B MPUPO/IE,

43 crocoObl MOJTyYeHus, PU3NIECKUe U bubmorexa HOK

yi s https://m.edso0.ru/4e223795
XUMHUYECKHE CBOMCTBA
lNanorenoBonopoasl. Baxunelmue
44 KHCJIOPOJICOACPIKAIITUE COCTUHCHUS bubmmorexa [IOK
POACOAEpIall A https://m.edso0.ru/6b3255e6
rajJjoreHOB
JlaGopaTopHbIE U TPOMBIIIICHHBIC

45 CHIOCOOBI MOTYYESHHSI TaJIOTEHOB. bubnuoreka [JOK
IIpuMeHeHue rajnoreHoB U ux https://m.edsoo.ru/6971aca4
COEIMHEHUI
IIpakTtnyeckas pabora Ne 4. Pemenue

bu6mmoreka [JOK
46 AKCMIEPUMEHTAIBHBIX 33124 10 TEME

"["anorexs!"

https://m.edsoo.ru/8b26fecd



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd

Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIC CHOC06BI MOJIy4CHUH,

bubmmoreka [{OK

47
(du3HUecKre U XUMUICCKIE CBOWCTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [Ipumenenune kucaopoaa u 030Ha

bub6mmoreka [{OK
48 OKXCHUIBI U ITIEPOKCUIBI
A p a https://m.edsoo0.ru/5¢8816a0
49 Pemrenne 3amad pa3InyHbIX THIIOB bubnmorexa LOK
atp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxXx0XKJIeHHE B IIPUPOJIE,
50 CH(I))CO6BI TIOJTyYEHUS ql))mzqecme u bubmorexa [TOK
i . https://m.edsoo.ru/46afael6
XUMHYECKHE CBOWCTBA
bu6moreka [IOK
51 CepoBoaopo, cyab(huabl
POBOZIOPOZL, CYb(puA https://m.edso00.ru/7¢875999
Kucnopoaconepxaliue coeInHEHUS
52 CepPLI gCO6eHHIz)CTI/I CBOMCTB CEpHOI bubmmorexa [OK
P! p https://m.edsoo.ru/8cfa2548
KUCJIOTEI
[Ipaktrueckas padota Ne 5. Permenue

53 DKCIEPUMEHTANILHBIX 3a/4a4 10 TEME bubmorexa [JOK

" P . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHEeHUS
A30T: HaX0XKJACHUE B TIPUPOJIC,

54 CHOCOOBI OMy4YEeHUS, PUINYECKUE U bubnuorexa [IOK
XHUMHYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHJIBI
Kucnopoacoaepxkaime coeTmHeHUS

55 asoTa %i6£{§00T§ CBOIZCTHB a30THOH bubmotera [JOK

' https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 [IpumeHeHne a30Ta U €ro COeIMHEHU. bubnuorexa [IOK

A3o0THBIE y10OpeHus

https://m.edso0.ru/129f5059
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docdop: HAXOKAECHUE B IPUPO/IE,
crocoObl MOJTy4YeHUs1, PU3UIECKUE U

bubmmoreka [{OK

57
XUMHYECKUEe CBOHCTBA. Dochumbl n https://m.edsoo.ru/9a6b43ec
bochun
Oxcuasl docdopa,

58 (1)00(;[0 c(cij e(bmz ne kucinoTel. Coym brbmmorexa [OK

peofiepatat ' https://m.eds00.ru/c7a2d429
(dhochopHOIT KUCTOTHI

59 [Ipumenenune docdopa u ero bubnnorexa [JOK
coemuaeHnit. DochopHbie ynoOpeHus https://m.edso00.ru/a218070a
[IpakTuueckas padora Ne 6. Pemenue

60 SKCIIEPUMEHTAIBLHBIX 3a/1a4 I10 TEME bubmmorera [OK

p https://m.edsoo0.ru/8175ac3f
"A3oT u pochop u ux coenuHenus"
VYrnepoa: HaxoKJIeHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOTU(PUKALINH; bubnuoreka [IOK
(br3UYeCKre U XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f%e
MIPUMEHEHHE
Oxcup yraepoga(ll), oxkcu

62 e I:)y;(l\f/)) . (OJ'I)bHa}I KfICHOTa ueé bubmorexa HOK
YHIepon 28 https://m.edsoo.ru/dba58adf
coJn

63 Pemenne 3a1a4 pa3auyHbIX TUIIOB bubmorexa HOK

e p https://m.eds00.ru/6029b609
Kpemuuii: HaxoxaeHue B IPUPOJIE,
64 CI'II)OCO6LI TOJT eIfPI)I (bmlxlzefmfe " Bubmmorexa LIOK
v L https://m.edso0.ru/143558ab
XMUMHYECKHE CBOMCTBA

65 Oxcup kpemuusi(1V), kpemHueBas bubnuoreka [JOK
KHCIO0Ta, CUJIMKATHI https://m.edso00.ru/3170e7b1

66 [IpumeHeHne KpeMHUs U €To bubnuorexa [IOK

coequHeHnil. CTEKII0, ero Mojay4eHue,

https://m.edso0.ru/393cdacO
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BUJBI CTCKJIA

https://m.edsoo.ru/5823cefb

67 Pemenune 3ama4 pa3sinuuHbIX TUIIOB bubmorera [TOK
Aadp https://m.edsoo.ru/b624f801
68 Cucremaru3zanus 1 00001IeHUE 3HAHUM bubnuorexa [JOK
o teMe "Hemertayuier" https://m.edso0.ru/6e864db5
69 KonTponbHas pabora no teme bubnuorexa [JOK
"Hemeramnbr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnuorexa [JOK
paboTHI, KOPPEKITUS OMIHUOOK https://m.edsoo0.ru/2b7e9510
Tlonoxenne MeTaIOB B
[Teprouveckoi CUCTEME XMMHUYIECKHX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmmorexa [OK
’ p https://m.eds00.ru/9839c16¢
AIIEKTPOHHBIX 000JI0YEK AaTOMOB
METAJIOB
OO6mwme ¢puznueckre CBOMCTBA
72 MeTaJuIoB. [IpuMeHeHe METAILIIOB B bubmorexa [OK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 Cmuael MetaiioB. Koppo3ust bubnuoreka [JOK
METaJIJIOB https://m.edso0.ru/42b872e3
74 Permrenue 3amay pa3inuHbIX THIIOB Eubmorexa OK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHAYECKAHN P HANPSDKCHUH
75 MeTaJ'IJI'I)OB Oo61ue cnopcoﬂ651 H(I;)J'I eHUS bubmorexa [IOK
- o yi https://m.edso00.ru/94eb377a
METAILIOB
OOmas xapakTepucTuka MmetayuioB |A-
76 rpynns! [leproauueckoit cucteMbl bubnuorexa [IOK

XUMHUUYECKUX AieMeHTOB. HaTpuit u
Kanuii: mony4denue, pusndeckue u

https://m.edsoo.ru/el2c26b3
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XUMHNYCCKHEC CBOfICTBa, IMPUMCHCHUC
MPOCTBIX BCIICCTB U UX COGI[I/IHGHI/If/'I

O6mas xapakrepuctuka metaion |HA-
rpynnsl [leproanyeckoi cucteMsl
XUMHUYECKUX JIEMEHTOB. Maruuii u

bubmmoreka [{OK

77
KaJIbIIW: TIoJTydyeHue, Gusndeckue u https://m.edso0.ru/7c3e49c0
XHUMHYECKHE CBOUCTBA, MPUMCHCHHE
MIPOCTHIX BEIIECTB U UX COCTMHECHUN

78 JKEcTKOoCTh BOJBI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9

79 AIOMUHH: TIOJTydeHue, GUu3ndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AmMdoTepHbIe CBOMICTBA OKCHIA U

80 TUJIPOKCHUIA ATTFOMUHHS, bubnuoreka [IOK
TUJPOKCOKOMIUIIEKCHI ATFOMUHUS, X https://m.edso0.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3aga4u pa3auvHbIX THIIOB
[Ipaktuueckas padota Ne 7. Permenue

82 AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEMeE Bubmmorexa LIOK
" P 8 Y https://m.edso0.ru/27a4af43

Mertasibl TJIaBHBIX TOATPYIII

OO1as xapakTepuCcTUKa METaNIOB

83 no6ounsIx noarpynn (b-rpymm) bubnnoreka [JOK
[Ieproanueckoi CUCTEMBI XUMUYECKUX https://m.edso0.ru/610d7431
JJIEMEHTOB
OuznyecKkue U XUMUIECKHE CBONCTBA

84 XpoMa U €ro COeIUHEHNN, UX bubmorexa [IOK

P ’ https://m.edsoo.ru/9911bef3

MIPUMEHECHHE

85 Baxknelimue coelMHEHNsI Maprasia. bubnuorexa [IOK
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[Tepmanranar kanus, ero
OKHUCJINTEIbHBIC CBOMCTBA

https://m.edso0.ru/039d69c8

duznueckre 1 XUMHUYECKUE CBOUCTBA

86 JKelesa u ero coequuennil. [lonydenue bubmorexa HOK
A ] i https://m.edsoo.ru/1b7f8741
Y PUMEHEHHUE CIIAaBOB XKeje3a
dusnyeckre 1 XUMHUUECKHE CBOMICTBA
87 MEIN U €€ COeNUHEHN, UX bubnmorexa LOK
’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnyuecke 1 XUMHUUYECKHE CBOMICTBA
88 IIUHKA ¥ €T0 COSAMHCHUM, NX bu6moreka [IOK
puMeHEHHE. [ MAPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[IpakTrueckas padota Ne 8. Permenue
bu6mmoreka [IOK
89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352ea
Metamibl TOOOYHBIX TTOATPYIIT
90 Pemrenne 3a1a4 pa3inyHbIX THIIOB bubmorexa [JOK
AaTp https://m.edsoo.ru/a8b83d83
O0001IeHrEe U cUCTEMATU3 AL
91 M3YUYEHHOTO MaTepHaia o TeEMeE bubmmorexa [JOK
" Vi " P https://m.edsoo.ru/e91fe975
MeTtanisl
92 KonTtponbHas paboTa o teme bubnunoreka [JOK
"Metanns" https://m.edsoo.ru/83f63ea3
AHanu3 pe3ynbTaToB KOHTPOJIBHON bubnuoreka [IOK
93
paboThI, KOPPEKIUS OMIHOOK https://m.edsoo.ru/9ebff2fd
Ponp xuMuu B o0ecIieueHuN
94 YCTOWYHMBOTO Pa3BUTHUS YEIIOBEUECTBA. bu6nmoreka [JOK

Ilonstue o HAaYYHBIX MCTOOax
HUCCICOIOBaHUA BEUICCTB

https://m.edso00.ru/080fe1f0
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Hay4unble IpuHIKIIBI OpraHUu3anyu
XMMHUYECKOTO NIPOU3BOJCTBA.

bubmmoreka [{OK

95 1
[IpombliieHHBIE CIOCOOBI TTOJTYUEHUS https://m.edsoo.ru/2e45a44f
BaKHEHUINX BEIIECTB
XHUMHUYECKOE 3arpsi3HEHNE
96 OKpYXKaIOIel Cpe/ibl U €ro 1 bubmorexa HOK
PYAIOTIEH Cpel https://m.edso00.ru/9f11bf51
MTOCIIC/ICTBUS
97 XUMHUS U 30POBBE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEeHHBIE CpeICcTBA https://m.eds00.ru/a6552721
98 Xumus nmuiy. Poibs xumun B 1 bu6moreka [IOK
o0ecrieueHnn MAIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7bh5bd2
99 Kocmernueckue u mapdromepHbie 1 bubmuorexa [JOK
cpeacTBa. beitoBas XxuMus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENILCTBE. BaxkHenne
100 CTPOUTEIILHBIE U KOHCT HOHHBIE 1 Bubmmorexa [IOK
p 24 https://m.eds00.ru/61e69003
MaTepHuaibl
XuMHS B CEJIbCKOM XO3SMCTBE.
101 Oprannueckue U MHHEPaIbHbIC 1 bubmorera [JOK
P P https://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaru3zanus U 0000IIeHUE 3HAHUHA 1 bubmuoreka [JOK
10 TeMe https://m.eds00.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* Xumus; yrinyonenHoe ooyuyenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penaxkuueit Jiyauna B.B. OGuiectBo ¢ orpaHMueHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe o0iiecTBo «M31aTenbcTBO

«HpOCBeH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






