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HOACHHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma Mo XMMHUM Ha YPOBHE CPEIHEr0 OOIIEro oOpa3oBaHMs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa OT 29.12.2012 Ne 273-®d3 «O6
oOpa3zoBanuu B Poccuiickoit denepanum», TpeOoOBaHUN K pe3yjbTaTaM OCBOCHHS
dbenepanbHOl 00pa3oBaTebHON MporpamMMbl cpeaHero oomero oopazoBanus(DOIIT
COQO), mnpexacraBieHHbIXx B DeAepaqbHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
craugapre COO, c¢ yuérom KoHuenmuu mnpenonaBaHus ydeOHOro IMpeaMera
«Xumus» B oOpazoBaTelbHBIX  opranuzamusix Poccuiickoit ~ ®enepanuu,
peanu3yronX OCHOBHBIE 00pa3oBaTEbHBIE MPOTPAMMBbI, 1 OCHOBHBIX IOJOKEHUN
«Ctparterumn pasutus BocnuTaHus B Pocculickoit ®@enepaunn Ha niepuoxa 1o 2025
roga» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YPOBHE YriayOJEHHOTO M3YYEHUS 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTeCTBEHHO-HayyHOro obpaszoBanus yuvammuxcs 10-11 kmaccoB. W3yuenue
npenMera, peaiaudyemMoe B yclnoBusX auddepeHuupoBaHHOr0, MPOGUILHOTO
oOydeHusi, MPU3BAHO OOECHEUYUTh O0O0IIe00pa30BaTEIbHYI0 M OOUIEKYJIbTYPHYIO
MOJIFCOTOBKY BBIMMYCKHUKOB IIKOJbI, HEOOXOAUMYIO ISl ajanTalud UX K OBICTPO
MEHSIOIIMMCSI YCIOBHUSM JKU3HU B COLUYME, a TAakXKe JUIs MPOJOJIKEHHsI 0OydeHuUs B
OpraHu3alugax Npo(ecCUOHAIBLHOIO 00pa30BaHUs, B KOTOPBIX XHMHUS SBISETCS
OJTHOM M3 NPUOPUTETHBIX JUCLUIUIMH.

B nmporpamMe 10 XMMHHM Ha3Ha4eHHE MpeaMera «XHMHS» I0J1y4aeT
HOAPOOHYIO0 HHTEPIPETALMIO B COOTBETCTBUH C OCHOBOIOJIAratoIMMU MOJIOKEHUIMU
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeJei, COAep)KaHus, pPe3yIbTaTOB
oOyueHus: U TpeOOBaHUIl K YpOBHIO MOJITOTOBKU BBITYCKHHUKOB. CBHIETEIHCTBOM
TOMY SIBJISIFOTCSI CJIEYIOIIUE BBIMOJIHAEMbIE IPOTPaMMON 10 XUMHUH (PYHKIIUU:

e UHPOPMAIMOHHO-METOAMYECKAs, pealu3alus KOTOpod oOecredyuBaet
NOJIyYEHHE TMPEJCTABICHUS O UEIAX, COAEP)KaHWU, OOIIEeH CTpaTeruu
oOyuyeHus, BOCIIUTAHUS U Pa3BUTUS OOYYAIOUIMXCSI CPEIACTBAMH IpeaMeETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIs;

e OpPraHM3ALMOHHO-TUIAHMPYIOIIAs, KOTOpasl MPEeayCMaTpPUBAET OIpPEIEICHUE:
NPHUHLMIIOB CTPYKTYPHUPOBAHUSA U MOCIEJOBATEIIBHOCTU U3YYEHUS] YU4EOHOTO
MaTepHaa, KOJMYECTBEHHBIX M KAuyeCTBEHHBIX €ro XapaKTEepUCTHK;
HOJIX0J0B K (POPMUPOBAHUIO COAEPKATETLHON OCHOBBI KOHTPOJIL U OLICHKU
o0pa3oBaTeIbHBIX JOCTIDKEHUH OOydalomuxcss B paMKax HTOTOBOM
aTTecTallMy B pOPME €IMHOTO TOCYIapCTBEHHOTO IK3aMEHA 110 XUMUHU.

[Iporpamma a1 yriyOJa€HHOrO U3y4eHUsS] XUMUU:

e YCTaHaBJIMBAET MHBAPHUAHTHOE MPEIMETHOE COJAEpKaHHUE, 00513aTeIbHOE IS
M3y4eHUs] B paMKax  OTHENbHBIX  Hpoduield, mnpeaycMaTpUBaeT



pacrpenieieHue U CTPYKTypUpOBaHUE €ro Mo KjiaccaM, OCHOBHBIM
coJiepKaTeNbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aT MPUMEPHOE pacmpejiesieHne y4eOHOr0 BPEMEHH, PEKOMEHYEMOTO st
W3YUYEHUSI OTJICTbHBIX TEM;

e TMpejaracT NPUMEPHYI  TMOCJIEAO0BATEIBHOCTh  HU3Y4YEHUS  Y4eOHOTO
Marepuaiga ¢ y4ETOM JIOTMKHM TOCTPOCHUS Kypca, BHYTPUIPEAMETHBIX U
MEKIPEIMETHBIX CBI3€EH;

e J1a€T METOAUYECKYIO MHTEPIPETAIMIO LIeJIeH U 3a7a4 U3yUYeHHUs MpeIMeTa Ha
yrayoJIEHHOM YpPOBHE C YYETOM COBPEMEHHBIX NPHOPUTETOB B CHUCTEME
cpeaHero oOmiero  oOpa3oBaHUsA, COJEPKATEIBHON  XapaKTePUCTUKU
IUIAHUPYEMBIX  PE3yJIbTaTOB  OCBOCHUS OCHOBHOW  00pa3oBaTelbHOU
POTPaMMBbI CpeaHero o01ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeMETHbIX, MPEAMETHBIX), a TaKke C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TTIO3HABATEIbHBIX  JCHCTBUM  OOydYaromerocss IO  OCBOEHHUIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM TO3UIMSAM B TPOTPAMME [0 XUMHUU MPEIyCMOTpEHA
IPEEMCTBEHHOCTh ¢ 00yYeHHEM XMMHUU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHusl.
3a mpeaenaMu  yCTAaHOBJICHHOW  TpPOrpaMMONM MO  XUMHHM  0Os3aTeIbHOU
(VHBapMaHTHOM) COCTaBIAIONICH coOAep)KaHWs y4eOHOro mpenMera «XUMUS
0CTaéTcs BO3MOXKHOCTH BBIOOpa €ro BapMAaTUBHOM COCTABIISIIONICH, KOTOpasi JOJDKHA
OTIPEIENATHCS B COOTBETCTBHH C HAMPABIEHUEM KOHKPETHOTO MPOQUIs O0ydeHHUS.

B coorBerctBMHM ¢ KoHUeNTyadbHbIMH TonoxkeHusmu @OI'OC COO o
Ha3HAYEHUW TMpPeAMETOB 0a30BOro U  yriayOnEHHOro ypoBHEH B  CHUCTEME
mudGepeHITMPOBAaHHOTO 00YUCHHUS Ha YPOBHE CPEIHETO 00IIETo 00pa30BaHUs XUMUS
Ha YpPOBHE yriyOJNE€HHOTO M3yYeHHUs HAIpaBJeH HA pean3alrio MPEeeMCTBEHHOCTH C
MOCITIEYIOIINM ATArloM TOJYYECHHsS] XMMHUYECKOTO 00pa30BaHMs B paMKax M3Yy4CHHS
CHEIUANBHBIX €CTECTBEHHO-HAYYHBIX W XHMHUYECKMX MJUCIUIUIMH B By3aX U
OpraHu3alugaX cpeaHero npoheccuoHanbHOro 0opasoBanus. B aTol CBsA3M M3ydeHUe
npeaMera «XUMHUS» OPUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha paclIMpeHue U
yrayOJeHue TEOPeTHMYEeCKOW ¥ MPAKTUYECKOW TMOATOTOBKH — OOYYarOIIMXCA,
BBIOPABIIIMX OMpPEACIEHHbI Mpoduiabr OOyYeHHs, B TOM YHCIE C MEPCHEKTUBOU
MOCJICYIONIETO  TOJYYeHHSI  XMMHUYECKOrO0  O00pa3oBaHUSI B OpraHU3AIMIX
npodeccruonansHoro 0OpazoBanms. Hapsnmy c atum, B cBete TpeboBanuii ®I'OC
COO K mumaHupyeMbIM pe3yjbTaTaM OCBOECHHS (enepanbHONM 00pa3zoBaTeIbHON
MPOrpaMMBbl  CPETHETO OOMIETO O00pa3oBaHUS W3YYCHHE TMpeaMeTa «XUMUI»
OPUEHTUPOBAHO TAKXKE HAa PEIICHHE 3a/Ja4 BOCHUTAHUS W COIMATHHOTO Pa3BUTHS
oOydarommxcs, Ha GOPMHUPOBAHUE Y HUX OOMIEHHTEIUNIEKTYATbHBIX YMEHHUMA, YMEHUH
palMoOHANM3aIMd  y4eOHOTrOo Tpylda W OOOOIIEHHBIX CIOCOOOB JEATEIBHOCTH,
MMEIOIINX MEKIUCIUILTMHAPHBINA, HAIIPEIMETHBIN XapaKTep.



CocrapnsitoniuMu  ipeaMeTa «XUMUS» Ha YPOBHE YIIYOJIEHHOTO HU3YYEHUS
SABJISIIOTCSL  yrayOn€HHble Kypchl — «Opranuueckass xumus» #u  «OOmas u
Heopranudeckas xumus». [lpu ompeneneHu MOAXOI0B K OTOOPY M CTPYKTYPHOM
OpraHu3aIUu COJIEPKAHUS ITUX KYPCOB B NMPOrpaMMe MO XUMHH 32 OCHOBY MPUHSATHI
nosioxkeHust PI'OC COO o paznuuugax 6a30BOro U yriryoJI€HHOrO ypOBHEH HU3yUEHUS
npeaMera.

OcHoBY conepxaHus KypcoB «Opranudeckas xumusi» u «OOmas u
HEOPraHUYeCcKass XUMHUsD COCTABIISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUWA U YMEHHUH,
OTHOCSIIIIMXCSI K 0a30BOMYy YpPOBHIO M3y4YEHHUs NpeaMeTa. JTa CHUCTeMa 3HAHUM
MOJIy4aeT ONpeACTIEHHOE TEOPETUYECKOE JIOMOJHEHUE, IO3BOJISIIONIEEe OCO3HAHHO
OCBOMUTH CYIIECTBEHHO OoJbIuii 00BEM (akTonornyeckoro marepuana. Tak, Ha
yrayoJN€HHOM  ypOBHE  M3Yy4YeHUs  MpeaMera  oOecredeHa  BO3MOXKHOCTH
3HAYUTENILHOTO YBEJIIMUYCHHS 00BbEMA 3HAHUN O XUMHUUYECKUX DJIEMEHTAaX U CBOMCTBAaX
UX COCIMHCHUN Ha OCHOBE PACIIMPEHUS U yTIyOJICHHsS TPEACTaBICHUN O CTPOCHUU
BEI[ECTBA, XHUMHUYECKOW CBS3M W 3aKOHOMEPHOCTAX TMPOTEKAHUS PEaKIUid,
paccMaTpUBaeMbIX C TOYKH 3pPEHHUS] XUMHUUYECKOWM KHHETUKHM U TEPMOJMHAMUKH.
N3yuenne mnepuoanueckoro 3akoHa u Ilepuogmdeckodl CHCTEMBI XHUMHUYECKUX
AJIEMEHTOB 0a3upyeTcsl Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MPECTABICHUIX O
CTpOEHUU aToMa. XUMHYECKasi CBSA3b OOBSCHIETCS C TOUKU 3PEHUSI IHEPTreTUYECKUX
U3MEHEHHM Tpu e€ 00pa3oBaHMM U pa3pylICHUH, a TakKe C TOYKH 3pPEHUS
MEXaHu3MOB €€ oOpa3oBaHus. VI3yueHue THUMNOB peaKIUd  JOMOJHSAETCA
dbopMHUpoOBaHUEM MPEACTABICHUIN 00 3JIEKTPOXUMHUUECKUX MPOIECCaX U AJIEKTPOIIU3e
pacIuIaBoOB M pacTBOPOB BelIECTB. B Kypce oprannueckoil XuMUM MPU PacCCMOTPEHUU
PEaKIIMOHHOM CTIOCOOHOCTH COCIMHEHUHN yIeNsIeTcss 0co00e BHUMAHKE BOIpPOcaM 00
ANEKTPOHHBIX ) (PeKxTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX
pEaAKIIUH.

Oco0oe 3HaYeHre UMEET TO, YTO Ha COJECP)KAHUE KypCOB XUMUU YTIyOIEHHOTO
YPOBHS M3YYEHHMsI JJII KJIACCOB ompenen¢HHoro npoduis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpy W XapakTep JOMNOJHCHHH K OOIed cucTeMe IPeAMETHBIX 3HAHUMN)
OKa3bIBAIOT BIUSHHE CMEKHbIEC MpeaMeThl. Tak, HanpuMep, B COJAEPHKAHUU IIPEAMETA
JUTSL KJIACCOB XMMHUKO-(DU3ndeckoro mpoduis Ooiblnoe 3HadeHHEe OyayT WMEThb
AJIIEMEHTHl y4eOHOro Marepuana mo oOmed xumuu. [Ipm u3ydeHun mnpenmera B
JAHHOM CJIy4ae akIeHT OyJeT CAellaH Ha OONIHOCTh METOJOB MO3HAHUS, OOITHOCTH
3aKOHOB W TEOpWA B XMMHH W B (PU3KUKE: aTOMHO-MOJICKYJSIpHAsS TEOpHUS
(MonexkymsipHast Teopus B (PU3UKE), 3aKOHBI COXPAHEHHUS MAaCChl U DHEPTHH, 3aKOHBI
TEPMOJAMHAMUKH, JJIEKTPOJIN3a, TPEACTABICHUS O CTPOCHUU BEILIECTB U IPYTOE.

B T0 %€ Bpems B coiep:KaHUU MIpeAMETa JIJIsl KIaCcCOB XMMHUKO-OMOJIOTMYECKOT0
npoduiast OONbIIMK yAENbHBIM BeCc OyAeT MMETh opraHuueckas xumus. B stom
Clly4yae MpeoCTaBIsE€TCS] BO3MOXKHOCTh JJI 00Jiee OOCTOSITENIBHOTO PAacCMOTPEHUS



XUMUYECKOW OpPTaHu3aliy KJIETKU KaKk OMOJIOTUYECKOU CHCTEMBI, B COCTaB KOTOPOM
BXOJST, K MpUMEpPY, TaKUE CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIUIUJbI, OEIKH,
YIJIEBOJbI, HYKJIEHMHOBBIE KHUCIOTBI W Japyrue. [Ipu 3TOM 3HAHHUS O COCTaBe H
CBOWMCTBAaX MPEJACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHMYECKUX BEIIECTB CIIyKaT
OCHOBOM  JUyIi M3Yy4E€HHUS CYIIHOCTU TMpoIreccoB  (OTOCHHTE3a, JbIXaHUS,
MUILIEBAPEHHUS.

B nnane QopmupoBaHus OCHOB HAayYHOTO MHPOBO33PECHHS, OCBOCHHS
0OIlIeHAYYHBIX METOJIOB MO3HAHUS U OMbITa MPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HAaHUW u3ydeHue mpeamera «XuMHUs» Ha YriayOJ€HHOM YypOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3SIX C Y4eOHBIMU TMpeaMeTaMH, BXOASIIUMU B COCTaB
npeaMeTHbIX obnacteil «EcTeCTBEHHO-HAy4yHblE MpeaMeThl», «MaTeMaTtuka W
uHpopmatuka» 1 «PyccKkuii sI3bIK U TUTEpATYpay.

[Ipu u3yuenuu y4eOHOro mpeaMeTa « XUMUs» Ha YrIyOJE€HHOM ypOBHE TaKXke,
KaK Ha YpOBHE OCHOBHOTO U CPEIHEro o01mero oopa3zoBanus (Ha 0a30BOM ypOBHE),
3a/1a4e€il TMEePBOCTENICHHOW 3HAYMMOCTH SBJseTCS (POPMHpPOBAHHE OCHOB HAYKH
XUMHUU KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKON IEATCIbHOCTH
YeJI0BEKa U OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJbTYyphbl. Perienue 3Toi 3aauu Ha
yrayoJIEHHOM YPOBHE M3YYCHHUS MIpeaMeTa MpearnosiaraeT peajn3aliio TaKuX MeleH,
KakK:

e (QopMHpOBaHHE MPEACTABICHUN: O MaTepHAIBHOM €IWHCTBE MHpAa,
3aKOHOMEPHOCTAX W MO3HABAEMOCTH SIBIICHUW MPUPOJIBI, O MECTE XUMHUU B
CHUCTEME eCTECTBEHHBIX HayK U €€ BeIyliedl poiau B 0O0eCleueHUH
YCTOWYMBOTO PA3BUTHS YEIOBEUYECTBA: B PEIICHUH MPOOJIEM PKOJIOTUUECKOM,
DHEPreTUYECKOM W TMHINEBOM O€30IacHOCTH, B Pa3BUTUU MEIHUIUHBI,
CO3/IJaHUM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOUYHUKOB YHEPTHUH, B 00ECIICUCHNUU
palMoOHAJIBLHOTO MPHUPOOTIOIB30BaHMs, B (POPMUPOBAHUN MHUPOBO33PECHUS U
oOmmie KyJbTyphl YeJOBEKa, a TakKe OKOJOTHYECKH OO0OCHOBAaHHOTO
OTHOIICHUSA K CBOEMY 3JI0POBBIO U MPUPOJHOU CPELE;

e OCBOCHHE CHCTEMBI 3HAHHUH, JICKAITUX B OCHOBE XMMHYECKON COCTaBISIOLICH
€CTEeCTBCHHO-HAYYHOH KapTHHBI MHpa: (YHIAMCHTAJIBHBIX IOHSITHH,
3aKOHOB M TEOpHH XHMHHM, COBPEMEHHBIX NPEJCTABICHUN O CTPOCHUH
BEIIECTBA HA PA3HBIX YPOBHSIX — AaTOMHOM, HWOHHO-MOJIEKYJISIPHOM,
HAJIMOJIEKYJISIPHOM, 0 TEPMOJNHAMHUYECKUX u KHUHETHYECKUX
3aKOHOMEPHOCTSIX TMPOTECKAHUS XWMHUYECKUX PEAKIHH, O XUMHYECKOM
PaBHOBECHH, PacTBOpaxX M JHCIEPCHBIX CHCTEMax, 00 OOIMMX HAyYHBIX
MPUHIUNAX XUMUYECKOTO MMPOU3BOJICTBA;

e (opmupoBaHHE y 00yJaronuxcs OCO3HAHHOT'O MMOHUMAaHH S
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XUMHUYECKHX 3HAHUM ST OOBSICHEHUS
KJIFOYEBBIX HJEH W TPoOJIEeM COBPEMEHHOW XHUMHUHU, i1 OOBSICHEHHS U



MPOTHO3UPOBAHUSL SIBJICHUN, HMEIONIUX ECTECTBEHHO-HAYUYHYIO MPHUPOY;
IPAaMOTHOTO pEIICHUs MpoOJeM, CBSI3aHHBIX C XMUMHUEH, MPOrHO3UPOBAHUS,
aHaJgu3a U OIEHKHU C TMO3UIUMNA HKOJOTHUYECKON O€30MacHOCTU MOCIEACTBUN
OBITOBOM W NPOU3BOJICTBEHHOW JEATENBHOCTU YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, UCIIOJIb30BAHUEM U MepepabOTKOM BEIIECTB;

e yIIIyOJICHUE MPEJCTABICHUN O HayYHBIX METOJaX MO3HAHMs, HEOOXOIUMBIX
JUIsT  TIpUOOpeTeHMs] yMEHUW OPUEHTUPOBATHCS B MHPE BEIIECTB W
OOBSICHEHUST XUMUUYECKUX SIBJICHUN, HMEIOUIMX MECTO B NpHUpPOJE, B
MPAKTUYECKOU JeATETLHOCTH U TTOBCETHEBHOM KU3HH.

B nnanme peanuzanuu nmepBOOYEPETHBIX BOCHUTATENBHBIX U PA3BUBAIOIINX
(GYHKIHMI 1ETOCTHOM CHUCTEMBI CPEIHEro o0Iero oOpa3oBaHUs MPU H3YYCHUU
npeameTa «XuMus» Ha yriayOoJéHHOM ypOBHE O0COOYIO aKTyaJbHOCTh MPUOOPETAIOT
TaKHe IeJIM U 3a]1a4u, KakK:

e BOCTHUTaHUE YOEKIEHHOCTU B TIO3HABAEMOCTH SIBJICHUW TIPUPOIbI, YBAKCHUS
K TIpollecCy TBOpUYECTBA B OOJIACTH TEOPETUYECCKUX U TPUKIATHBIX
UCCTIEIOBAHUIN B XUMUH, dbopmupoBaHue MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHUBAIMU K OOYYEHHWIO U TIO3HAHMIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO " CaMOBOCITUTaHHIO Ha OCHOBE YCBOEHUS
0011e4YeI0BEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEJIBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
crocoOHocTel  oOydwaromuxcsi, (OpMUpPOBaHME Yy HHUX CO3HATEIBHOIO
OTHONIEHUS K C€aMO0Opa30BaHUI0 M HENPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHENTHON MpodeccHoHanbHON M OOIIECTBEHHOW JeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0DOBbI0O M TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHne yMEHHUN M HABBIKOB Pa3yMHOr0 MPUPOIOIOJIH30BAHUS,
Pa3BHUTHE HKOJOTHYECKON KyIbTYphI, TPUOOPETEHHUE OIbITA OOIIECTBEHHO-
IIOJIE3HOM HKOJIOTUYECKOU IESTEIbHOCTH.

OO6miee 4ncIoO 4acoB, MPEAYCMOTPEHHBIX JJISl M3YYCHHUS XUMHUU Ha YTIIYOJIEHHOM
YpOBHE cpeaHero obmiero obpasoBanus, coctasiser 204 gacos: B 10 xmacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 gaca (3 yaca B Helleo).

COJEPKXAHUE OBYUYEHUA
10 KITIACC

OPI'AHUYECKASA XUMUA
TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUH.



[Ipenmer u 3HauY€HHE OPraHUYECKOW XWMHH, MPEACTABIEHUE O MHOr0O0Opa3uu
OPTaHUYECKUX COCITUHECHUU.

DNEeKTpOHHOE CTPOCHHME aTroMa yIJepoja: OCHOBHOE M  BO30YXIEHHOE
COCTOsIHUA. BaneHTHble BO3MOXKHOCTM aTtoMa yriepoja. XHMHYEcKas CBSI3b B
OpraHMYeCKUX COeNMHEHMSIX. Tumbl TMOpUAM3ALMU aTOMHBIX OpOuTanei yriepoja.
Mexanu3sMbl  00pa3oBaHUsi KOBaJEHTHOM cBsi3u (OOMEHHBIH M JIOHOPHO-
akuentopHslil). Tumbl nepekpbIBaHUS AaTOMHBIX opOuTaneil, o©- U T-CBA3M.
OnunapHas, IBOWHAs W TpodHas cBA3b. CrocoObl pa3phiBa CBSI3€l B MOJIEKYJaxX
opranudeckux BeulecTB. IloHsiTue O CBOOOAHOM pajuKalie, HyKIeopuie U
anexTpoduIe.

Teopust crpoenust oprannueckux coequHenuii A.M. bytiepoBa u coBpeMeHHbIe
NPEJICTABIICHUSI O CTPYKTYpE MOJEKYJI. 3HAUeHHE TEOPUH CTPOEHUS OPTraHUYECKUX
coelMHeHU. MomnekymnsipHble U CTPYKTYpHbIe (opmyibl. CTpyKTypHbIE (QOPMYIIbI
pa3sIUYHBIX BHUJOB: pa3BEpHYyTas, COKpamléHHasA, ckeneTHas. M3omepus. Buas
U30MEPHUH: CTPYKTYpHAsi, IPOCTPAHCTBEHHAS. DJIEKTPOHHbIE d()PEKTHI B MOJEKYyJIax
OpraHUYECKUX COCTUHCHUH (MHAYKTUBHBIM U ME30MEPHBIN (D PEKTHI).

[IpencraBnenne o kiaccu@uKauMd opraHudeckux BemiectB. [loHsTHe o
¢yHnkumonanbHoN rpynme. ['omonorus. ['omonoruueckue psiasl. CucremMaruyeckas
HOMeHKIatypa opranuueckux coenunenudt (IUPAC) u TpuBuanbHblE Ha3BaHMUS
OTJZIEJIbHBIX MPEICTABUTEIEH.

OcobOeHHOCTH U KiIaccU(UKALMSI OpraHUYecKux peakiuuid. OKUCIUTENbHO-
BOCCTAHOBHUTEJIbHBIE PEAKI[UN B OPraHUYECKOW XUMHUH.

OKCIIEpUMEHTAJIbHBIE METOABbl M3YYEHUs BEIIECTB W HMX IPEBpaLLCHHII:
O3HAKOMJICHHE C 00pa3laMy OpraHUYEeCKUX BEIECTB U MaTepHallaMH Ha UX OCHOBE,
ONBITHl MO NPEBPAIICHUIO OPraHUYECKUX BEIIECTB NpPH HArpeBaHuM (IUIaBJIEHUE,
oOyrIuBaHWE U TOPEHUE), KOHCTPYHPOBAHUE MOJENECH MOJIEKYJl OpraHUYECKUX
BEILIECTB.

Yriaesoaopoasl.

Anxanbl. ['oMonorudyeckuit psa ankaHoB, oOmiast ¢popMyia, HOMEHKJIATYpa U
M30MepHs. DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOECHHE MOIEKYN alKaHOB, SP°-
ruOpuau3anus aToOMHBIX OpOWTaNei yriepona, G-CBi3b. DuU3WYECKHe CBONCTBA
aJIKaHOB.

XHUMHUYECKHE CBOMCTBA alIKaHOB: pEaKUUHU 3aMElIeHUs, HW30MepHU3allnH,
JNETrUAPUPOBAHMS, LUKINW3ALMU, MUPOIU3a, KpeKkuHra, ropenus. IlpencraBienue o
MEXaHU3ME PeaKINil paJuKaaIbHOIO 3aMEILCHHUS.

Haxoxnenue B mpupozae. CriocoObl MOIy4YEHUsI U IPUMEHEHUE AJIKAHOB.

Huknoankanel. O6mas ¢gopmysna, HOMEHKIATypa U u3omepus. OcoOeHHOCTH
CTPOCHHSI U XMMHYECKHUX CBOMCTB MaJIbIX (IIUKJIOMPONAH, HUKJIOOYTaH) U OOBIYHBIX



(IMKIJIOTIEHTaH, UKJIOreKcaH) IuKiIoankaHoB. CrnocoObl MOTyYeHUs U MPUMEHEHUE
LIHUKJIOATKAHOB.

Ankensl. ['omonorudeckuil psj ankeHoB, oOmias ¢Gopmylia, HOMEHKIaTypa.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI aJKEHOB, SP>-rHOPUIU3aLMs
aTOMHBIX OpOuTasel yriepojaa, o- u n-cBa3u. CTpyKTypHas U TeoMeTpuueckas (Iuc-
TpaHc-) nzomepus. Puznueckue CBOMCTBA aIKCHOB. XMMHUECKHUE CBOMCTBA: PEAKIIUU
MIPUCOEIMHEHHUS], 3aMEILICHUS B O-TI0JI0KEHUE TIPU IBOMHOM CBSI3H, MTOJIUMEPU3ALINU U
okucnenud. [IpaBmiio MapkoBHHKOBa. KauecTBEHHbBIE peakIMM Ha JBOMHYIO CBSA3b.
Cnioco0bI MoJTy4eHUs! ¥ IPUMEHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarust ankaaueHoOB (COnpshKEHHBIC, W30JUPOBAHHEIE,
Kymyauposanuvle). OCOOEHHOCTH AJEKTPOHHOTO CTPOEHUSI U XUMUYECKUX CBOMCTB
CONPSKEHHBIX OUEHOB, 1,2- u 1,4-npucoeaunenue. [lonumepusanus conpsiKEHHBIX
nueHoB. CriocoObl TOJTyYeHUs U PUMEHEHUE aJIKaJUEHOB.

Ankunbl. ['oMonoruueckuii psij aqkuHOB, 0o0IIas (GopMylsia, HOMEHKIATypa U
U30MepHUs. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AQJIKWHOB, SP-
rudopuan3anus aTOMHBIX opOuTaned yriepoja. MduU3MYECKHe CBOWCTBA AJIKUHOB.
XUMUYECKHE CBOMCTBA: PEAKIMU MPUCOCAUHEHUS, JUMEPU3ALMU U TPUMEPU3ALINH,
okucyieHusA. KucioTHble CBOMCTBA aJKMHOB, UMEIOIINX KOHIEBYIO TPOMHYIO CBS3b.
KauectBeHHble peaknnu Ha TpOHHYIO CBsi3b. CIOCOOBI MOJNIYYEHHS] U MPUMEHEHUE
AJKAHOB.

Apomatuueckue yrieBoaopoibl (apensl). ['oMonorudeckuit psijg apeHoB, o0mias
dbopMyna, HOMEHKJIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MoOJIeKyJIbl OeH301a. Pu3nueckre cBoicTBa apeHOB. XMMHUYECKUE CBOMCTBa OEH307a
U €ro TOMOJIOTOB: PEaKIUU 3aMelIeHHs] B OCH30JbHOM KOJIBLIE U YTIEBOJIOPOIHOM
paaukaie, peakiud — MPUCOCAMHECHHs,  OKHCJICHHE  TOMOJIOroB  OeH3oIa.
[IpencraBnenne 00 OPUESHTUPYIONIEM JCHCTBUU 3aMECTUTENCH B OCH30JIbHOM KOJIBIIE
Ha TIpUMEpEe aJKUIBHBIX PAJAUKAIOB, KapOOKCHIBHOW, THIPOKCUIBHOM, aMHHO- H
HUTPOTPYIIIIBI, aTOMOB TajoreHoB. OCOOCHHOCTH XWMHYECKHX CBOMCTB CTHpPOIIA.
[Monmumepuzamus ctupona. CrnocoObl MONYYEHUS U MPUMEHEHUE apOMaTUYECKHUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennsiii yronp u mpoaykTsl ero mepepabotku. CrocoObl mepepadoTKu HeTH:
MEPEroHKa, KPEKUHT (TEPMHUUYECKUM, KATAIUTHUYECKUW), PUDOPMUHT, MUPOIIU3.
[TponykTel mepepaboTku HEPTH, KX TPUMEHEHUE B TPOMBITINICHHOCTH U B OBITY.

['eHeTnueckas CBsI3b MEXKY Pa3IMUHBIMU KJIACCAMU YTIIE€BOIOPOAOB.

DNEeKTPOHHOE CTPOEHHE TaJlOTeHIPOU3BOJHBIX YIJIE€BOAOPOAOB. Peakuuu
3aMEIICHUsT TaJIor€Ha Ha TUAPOKCOrpYNNy, HUTPOTPYINNYy, LUAHOTPYyHmy,
aMHHOTpyIIy. JlelcTBUe HA rajJoreHIpPOU3BOAHBIE BOJHOTO U CIMPTOBOIO PacTBOpa
ménoun. B3anmonencTBue QUragoreHajJkaHOB ¢ MarHueM M UUHKOM. [loHsTue o



METAJJIOOPTaHUYECKUX  COeAMHEHUsAX. Mcmonb3oBaHUE — TajlOTeHIPOU3BOIHBIX
YTJIEBOJIOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHUYECKUX BEIECTB.

OKCIEpUMEHTAJIbHBIE METOABbl HW3YYEHHUS BEIIECTB W HX IPEBpaAICHUI:
n3yueHue (U3UYECKUX CBOMCTB YTIEBOJIOPOJOB (pacTBOPUMOCTH), KauE€CTBEHHBIX
peakuuii yriieBOJOPOAOB PAa3IMUHBbIX KiIaccoB (oOecuBeynBaHue OpPOMHOW WU
MOJHOW BOJbI, pacTBOpa IE€pMaHraHaTa Kajus, B3aWMOJICHCTBUE alleTHJIeHa C
aMMHaYHbIM pacTBOpoM okcuza cepedpa(l)), kauecTBeHHOE OOHApYKEHHUE yIriiepojia
U BOJOpOJia B OPraHMYECKUX BEIIECTBAaX, IMOJIYyYCHHE JTHICHA U M3YYCHHUE E€ro
CBOMCTB, oO3HakomjieHWe c¢ koiekuusmu «Hedte» u «VYromae», ¢ obOpasnamu
[UIACTMACC, KayuyyKOB M PE3WHBbI, MOJEIMPOBAHHE MOJIEKYJ YIJIEBOJOPOAOB U
raJIOreHNPOU3BOJIHBIX YTJIEBOAOPO/IOB.

Kucaopoaconepxame oprannieckue coenHeHHs.

[Ipenenpubie omgHOaTOMHBIE CHUpPThl. CTpoeHHEe MOJEKyd (Ha mpuMepe
METaHoJla M dTaHona). ['omomoruueckuil psja, oOuias Qopmyna, u30Mepus,
HOMEHKJIaTypa W kjaccudukamms.  Dusnyeckue  CBOMCTBA  IPEACIIBHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOJHBIE CBSI3M MEXAY MOJEKYJIaMU CITHPTOB.
XUMHUYECKHE CBOWCTBA: pPEaKIMH 3aMEIICHHS, JIeTUJpaTallid, OKHUCIICHUS,
B3aUMOJICHCTBHE C OPraHUYECKUMHU U HEOPraHWYECKUMH KuciiotamMu. KauecTBeHHas
peakuus Ha OAHOATOMHBIE CHUPTHL. JlelicTBHe 3TaHOJa W METaHOJa Ha OpraHU3M
yesioBeka. CriocoObl MOTyYEHUsI U IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIaTypa U uzoMepus. OcoOeHHOCTH (U3MYECKHX U
XUMHYECKUX CBOMCTB.

MHoroaToMHBIE CIUPTHI — OJTWICHIVIMKONIb W TiHlepuH. Dusnyeckue u
XUMHYECKUE CBOWCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJICHCTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMHU KHUCIOTaMH, Ka4eCTBEHHAsl pPeakilis Ha MHOTOATOMHbBIE CITUPTHI.
[IpencraBieHne 0 MeXaHU3ME peakIuil HyKIeohUIbHOrO 3aMmelnieHus. [lelicTBue Ha
opranu3M yesnoBeka. CrocoObl MOTyYeHus: U IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHME MOJEKYJbl, B3aUMHOE BIHSHUE TUAPOKCOTPYHIBI U
O6en3onbHOrO simpa. Pusmueckue cpoiicTBa (eHoma. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB (enona. KauectBeHHbie peaknuu Ha (eron. Tokcuunocts (eHomna.
Crnioco0bl monrydenus u npumenenue ¢penomna. Genondopmanbaeruinas cMoa.

KapOoHuiibHbIE COETMHEHUST — aNbACTUIBI U KETOHBL. DJIEKTPOHHOE CTPOSHUE
KapOOHWJILHON Tpynmbl. ['OMONOTHYECKHE PsAbl alTbJACTUIOB W KETOHOB, 0OmIas
dopmyma, wm3oMepus W HOMEHKIaTypa. DHU3MYECKHE CBONCTBA aibACTUIOB U
KETOHOB. XHMMHUYECKHE CBOICTBA albJETH/IOB U KETOHOB: PEAKI[UU MPUCOETUHEHHUS.
Oxucnenue anmpACTHIIOB, KA4eCTBCHHBIE peaknmuu Ha anpaeruasl. CrocoOb
MOJIyYEHHUS U MPUMEHEHUE allbJIETU0B U KETOHOB.

OnHOOCHOBHBIE MpenesibHbIe KapOOHOBbIE KHUCIOTh. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3omepusi u HomeHkinarypa. dusnueckue cBoWcTBa



OJTHOOCHOBHBIX TMpEJEeNbHBIX KapOOHOBBIX KHUCJIOT. BOJIOpojHBIE CBSI3M MEXIY
MoOJIEKyJdaMu KapOOHOBBIX KHUCIOT. XMMHUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus H>TepuUKalMU, pEaKUUH C Y4YacTUEM YIVIEBOJOPOJHOrO paaHKaia.
OcoOeHHOCTH CBOWCTB MYpaBbUHOW KHUCIOTHL. [loHSITHE O TIPOM3BOIHBIX
KapOOHOBBIX KHUCJOT — CJIOXHBIX 3(pupax. MHoroo6paszue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPEAENIbHBIX M apOMaTHYECKUX KapOOHOBBIX KHUCIOT,
TUKApOOHOBBIX KHUCIOT, THUAPOKCUKAPOOHOBBIX KHUCIOT. IlpeactaBuTenu BBICIIUX
KapOOHOBBIX KHUCJIOT: CTE€ApUHOBAs, MAaJIbMUTUHOBAs, OJICUHOBAs, JUHONEBAS,
JIUHOIeH08as KUCIIOThl. CIIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upsl. ['omonormyeckuit psan, obmas ¢opmyna, uzomepus u
HOMeHKIaTypa. Du3nyeckue M XUMHUYECKHME CBOMCTBA: THAPOJIM3 B KHUCIOH U
LIEIIOYHOU CpELE.

Kupsel. Ctpoenue, pusznueckue U XUMUUYECKHUE CBOMCTBA KUPOB: THUAPOIU3 B
KUACTION M 1mienouHoi cpene. OCOOEHHOCTU CBOWCTB JKHUPOB, COJIEPIKAIIUX OCTATKU
HETpeeTbHBIX KUPHBIX KUCTOT. JKUPBI B MPUPOJIE.

MpbL14 KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6m1as xapaktepucTuka yrieBoaoB. Kmaccudukanus yrieBoaoB (MOHO-, TU- U
nonucaxapubl). MoHocaxapuabl: TJIOKO3a, (pykTo3a, rajmakrosa, pubosa,
ne3okcupu6o3a. dusznueckre CBONCTBA M HaxoXAeHUEe B mpupojae. DOTOCUHTES.
XHWMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMU C YYaCTHEM CHUPTOBBIX M AJbJETUIHOMN
rpynn, CHOUPTOBOE W MOJIOYHOKHCIOE OposkeHue. [IpumeHeHUe TIIIOKO3bI, €&
3HAYEHUE B YKU3HEAEATEIbHOCTH OopraHu3Ma. Jlucaxapuubl: caxapo3a, MajbTo3a H
JaKkTto3a. BoccraHaBnMBaKOIIME M HEBOCCTAHABIMBAIOIIME Aucaxapuabl. [ 'mapoinus
nucaxapunoB. Haxoxnenwe B mpupojie u npuMeHenue. [lommcaxapunbl: Kpaxmadn,
NIMKOTeH M uesumono3a. CTpoeHrne MakpoOMOJIEKYNl Kpaxmana, TJIMKOT€Ha H
LEJUTE0103bl. DU3UYECKUE CBOMCTBA KpaxMala U LEJUTI0JI03bl. XUMUYECKHE CBOMCTBA
Kpaxmaja: THAPOJIN3, KAueCTBEHHAas peakluss C HOJ0M. XUMHUYECKHE CBOMICTBa
HEJUTION03bl:  TUAPOIM3, MoidydeHue 3¢upoB  newmono3sl. Ilonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN MIENK).

OKCIEpUMEHTAIIbHBIE METOAbl M3YYEHHUsI BEIIECTB W HMX MPEBpallCHUN:
pPacTBOPUMOCTD PA3JIUYHBIX CIUPTOB B BOJE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHHE 3THJIOBOTO CIHPTa B aJbJEruj] Ha pPACKAJIEHHONW MEIHOW MPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHpPTa AUXPOMATOM Kajus (BO3MOXHO HCIOJIb30BaHUE
BHUJIECOMATEPUATIOB), KAYECTBEHHbIC pEAKUUM Ha aJpJeruabl (C THIAPOKCHIOM
nuammuHcepeopa(l) u ruapokcuaom meau(ll)), peakuus rouuepuHa ¢ TUAPOKCUIOM
Menu(ll), xumMuueckue cBOWCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJEHCTBUE
pacTBopa riaoko3bl ¢ ruapokcuaom meau(ll), BzanmopaeiicTBue kpaxmalna ¢ HOJO0M,
pelIeHre 3KCIEepUMEHTANIbHBIX 3a/1a4 Mo TeMaM «CrnupTsl U PpeHonb», «KapOoHOBBIE
KUCJIOTHI. CloKHBIE 3PUPHDY.



A3oTcoaep:Kkaniue OpraHu4ecKue coeJMHeHusl.

AMUHBI — OpraHMyeckue MNpOou3BOJHbIE amMHaka. Kiaccudukauus aMUHOB:
anudaTUUecKue U apoMaTUYECKHUE; IEPBUYHbIE, BTOPUYHbIE U TpeTU4HbIe. CTpoeHue
MOJIEKYyJ, oOmas ¢opmysaa, HU30MEpHs, HOMEHKIATypa M (PU3NYECKHE CBOMCTBA.
XuMHuyeckoe  CBOMCTBa  anu(paTUYEeCKUX  aMUHOB:  OCHOBHBbIE  CBOWMCTBA,
ANKWIMPOBAaHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMUHOB € a30TUCTON KuciaoTol. Comu
ANKUIAMMOHHSL.

AHUIMH — MpeACTaBUTENIb AMUHOB apoMaThdeckoro psaa. CTpoeHne aHUIIMHA.
B3aumHoe BnusiHUME Tpymn aTOMOB B MoJieKyje aHuinHa. OCOOEHHOCTH XMMHYECKUX
cBOMCTB aHwivHa. KayecTBeHHble peakuuu Ha aHWIMH. CrnocoObl Mody4YyeHus u
npuMeHeHue anudarnyeckux aMuHoB. [loyueHue aHmIMHa U3 HUTPOOEH30J1a.

Amunokucnotsl. Homenknatypa u uzomepus. OTaenbHble MPEACTaBUTENN -
AMUHOKHUCJIOT: TIUIUH, aanuH. dusndeckue cBOMCTBa aMUHOKHUCIIOT. XUMUYECKUE
CBOICTBA aMHHOKHCIIOT KaK aM(pOTEpPHBIX OPraHUYECKUX COCIUHEHUM, peaKIus
NOJIMKOHJICHCAIlMK, O00pa3oBaHHe MNEeNTUAHONW CBs3u. buonormyeckoe 3HaueHUE
aMUHOKUCHO0T. CUHTE3 ¥ TUJIPOJIU3 MENTUIOB.

benku kak mnpuponHeie mnonuMepsl. llepBuuHas, BTOpUYHAs W TpeTHYHAs
CTpyKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB: THUIPOJU3, JeHATypalus,
KayeCTBEHHBIE pEaKIMK Ha OEJIKU.

OKCIEpUMEHTAJIbHbIE METOAbl M3YYEHHUsI BEIIECTB W HMX MPEBpalICHUN:
pacTBopeHHe O€NKOB B BOJE, JeHATypalus O€NKOB NpHU HarpeBaHUH, I[BETHHIC
peakuuu Ha  O€NKH, pEIIeHHEe OSKCIEPUMEHTANbHBIX 3aJad 10  TeMaM
«A30TCcoepKalllue OPraHUYECKUEe COeAUHEHUs» U «Pacro3HaBaHHWE OPraHUYECKHX
COEIMHEHUI).

BricokomoJieKkyJIIpHbIE COeIMHEHUS.

OCHOBHbBIE TOHSTUS XHMHHU BBICOKOMOJIEKYJISIPDHBIX COEAMHEHUW: MOHOMED,
HOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNH, CPEIHSS MOJEKYJspHas
Macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJEKYJSIPHBIX COCAMHEHUN —
MIOJINMEPHU3ALHMS U IOJTUKOHACHCALHS.

[Tonumepnbie wmatepuansl. [lmactMaccel  (MOJUATHIIEH, MOJHUIPOIUJIEH,
MOJIMBUHWIXJIOPU I,  TMOJHUCTUPOJ,  MOJMMETUIMETaKpWiIaT,  MOJUKapOOHATHI,
noymdTUIIeHTepedTanat). Ytunusamnus 1 nepepadoTka miacTUuKa.

DnacToMephl: HATYpaJIbHbIA KaydyK, CAHTETUYECKHE Kayuyku (OyTaJleHOBBIH,
XJIOPOPEHOBBIN, H30IIPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BonokHa: HartypanbHbIE (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIaBCaH).

[Tonumeps! crenuanbHOTO Ha3HadeHUs (Te(IIOH, KeBIap, 3JIEKTPOIPOBOISIINE
MOJIMMEPBI, OUOpa3iaraeMble MOJTUMEPHI).



OKCIEpUMEHTAILHBIE METOAbl H3yYEHHUs BEIIECTB W WX MPEBPAIICHUIA:
O3HAKOMJICHHE ¢ 00OpasmaMu MPUPOTHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
KaydyKOB, PCIICHHE OJKCIEPUMEHTAIBHBIX 3amad 1o TeMe «Pacrmo3HaBanue
TTACTMACC U BOJIOKOH.

PacuérHbie 3anaum.

Haxoxxnenne MoJnekyasapHOW (OPMYJIbl OPraHUYECKOTO COCIUHCHHS 10
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISAIINX B €T0 COCTaB, HAXOXJACHUE MOJIEKYIISIPHOU
(bopMyIbl OPraHUYECKOT0 COSTUHEHUS M0 Macce (00BEMY) MPOAYKTOB CrOpaHuUs, Mo
KOJIMYECTBY BemlecTBa (Macce, 00bEMY) NPOAYKTOB pEAKUMH HW/UIU HCXOAHBIX
BEIICCTB, YCTAHOBJICHHE CTPYKTYpPHOW (OPMYJIbI OpPraHMYECKOTO BEIIeCTBA Ha
OCHOBE €r0 XMMHYECKHX CBOWCTB WJIM CIIOCOOOB MOJYYEHHs, OINpEIeTICHHE TOJU
BBIXO/Ia MPOAYKTA PEAKIIMH OT TEOPETUICCKHA BO3MOKHOTO.

MeXnpeIMeTHBIE CBS3H.

Peanuzanust MEXNpeIMETHBIX CBSI3eH MPU U3YUCHUHM OPraHUYEeCKOW XUMuu B 10
KJIacce€ OCYIIECTBISETCS 4Yepe3 MCIOIb30BAaHUE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHSTHH, TaK W TOHATHH, TPUHATBHIX B OTACIBHBIX NPEIMETaxX eCTECTBEHHO-
HAYYHOTO ITUKJIA.

OO1me ecTEeCTBEHHO-HAYYHBIC TOHATHS: SBJICHUE, HAyYHBIH (PakT, rumoresa,
TEOpHUs, 3aKOH, aHaliW3, CHHTE3, KiIacCUpUKalus, HaOII0ACHHEe, HW3MEPECHHE,
AKCIIEPUMEHT, MOJIEINb, MOJICIMPOBAHHE.

®uzuka: MaTepus, aToM, DOJEKTPOH, TMPOTOH, HEWUTPOH, MOJEKyJa,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIEeCTBA,
¢u3nUecKre BeIMYMHBI, €IMHULIBI U3MEPEHUs, CKOPOCTb, SHEPT U, Macca.

buonorus:  kieTka, OpraHu3M, 2JKOCHUCTeMa, Owocdepa, MeTaboIHU3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIM M TETEPOTPO(PHBIM THUI THUTAHUSA, OPOKCHHE,
doTocuHTE3, IBIXaHUE, OCIIKH, YTIIEBOIbI, KUPHI, HYKICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hble UCKOMIAEMBIE, TOTLIUBO.

TexHomorus: MUIIEBBIE MPOTYKTHI, OCHOBHI PAIMOHAILHOTO MUTAHUS, MOIOIIINE
CpeIICTBa, MaTepPUANIbl U3 UCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

TeopeTnvyeckne OCHOBbI XUMHUMU.

AtoMm. CocTtaB aTOMHBIX sjaep. Xumuuyeckuil snemeHT. M3otombl. CTpoenue
AIEKTPOHHBIX O00O0JIOYEK aTOMOB, KBAaHTOBbIE YHUCJIA. JHEPreTUYECKHE YPOBHU H
o lypoBHHU. AToMHBIe opOuTamu. Kitaccudukamnust XaMU9ecKuX 3JIeMeHTOB (S-, p-, d-
, f-amemenTsr). Pacnipesierienne 3JeKTPOHOB 10 aTOMHBIM OpPOHUTAISIM. DIIEKTPOHHBIC
KOHQUrypaluu aTOMOB 3JIEMEHTOB IMEPBOrO—4E€TBEPTOrO MEPUOJOB B OCHOBHOM M



BO30YX/IEHHOM COCTOSIHUH, DIIEKTPOHHBIE KOH(UTrypauuu VOHOB.
DIIEKTPOOTPULATEIBHOCTb.

Ilepuonnueckuin 3akoH u Ilepuomuueckas cucreMa XUMHYECKUX DIIEMEHTOB
J.1. MenneneeBa. CBs3b mepuoanyeckoro 3akoHa u llepmogmyeckoil CHCTEMBI
XUMUYECKUX  DJIEMEHTOB C  COBPEMEHHOM  TEOpPUENM  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHUYECKUX 3JEMEHTOB U 00pa3yeMbIX UMU
IIPOCTBIX M CJIOKHBIX BELIECTB IO IPYIIAM U NEpUOAaM. 3HAYECHHUE MTEPUOIUIECKOTO
3akoHa /.M. Menaeneena.

XuMHUYecKass CBsA3b. Buabl XMMHUYECKOM CBSI3U: KOBAJICHTHAsl, HWOHHas,
MeTalinyeckas. MexaHu3Mbl 0Opa30BaHMsI KOBAJIEHTHOW CBA3U: OOMEHHBIH U
JOHOPHO-aKIENTOPHBIA. DHEPrus W JJIMHA CBA3U. 1I0IApHOCTH, HANPaBICHHOCTh U
HACBIIAEMOCTh  KOBaJEHTHOM cBs3U. KpartHele cBa3u. BopopoaHas CBs3b.
MeXMONEKYISAPHbIE B3aUMOAECHCTBHS.

BasleHTHOCTP W BaJ€HTHbIE BO3MOXKHOCTH aTOMOB. CBfA3b JJIEKTPOHHOMN
CTPYKTYPBl MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMepe COeAMHEHHI
AJIEMEHTOB BTOPOTO MEPUO/A).

[IpencraBieHne 0 KOMIUIEKCHBIX cOeIMHEHUsIX. COCTaB KOMIUIEKCHOIO MOHA!
KOMIUIEKCOOOpa30oBaTesb, JIUraHAbl. 3HaY€HUE KOMIUIEKCHBIX coenuHeHuit. [lonstue
0 KOOPJAWHALIMOHHON XUMMUH.

BemecrBa  MOJEKyJISIDHOTO UM HEMOJEKYJSIPHOTO  CTpOE€HHs.  TuIibl
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYp) U CBOICTBA BEIIECTB.

[Tonatue o mucnepcHsix cucremax. McrunHble pactBopbl. lIpencraBienue o
KOJUTOMAHBIX pacTBopax. CriocoObl BeIpaKeHUs] KOHIIEHTPAI[UU PACTBOPOB: MaccoBast
JOJIsl  BEIIECTBA B  pacTBOpE, MOJSIpHas KOHUEHTpauusa. HacelieHHble U
HEHACBIIIEHHBIE PACTBOPbI, PACTBOPUMOCTh. KpUCTaIIIOTUAPATHL.

Knaccudukanus m HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpHBHANIbHbBIC
Ha3BaHUS OTACIIbHBIX MPEICTABUTENIEH HEOPraHUUYECKUX BELIECTB.

Knaccudukaius XuMUYECKMX peaKuii B HEOPTaHMYECKOW M OpPraHWYEeCKOU
XHUMHHU. 3aKOH COXPAaHEHHsI MacChl BEILECTB; 3aKOH COXPAaHEHHsS WM INPEBpaLCHUS
SHEPrUM MpPHU XUMUYECKUX peakiusX. TeraoBble 3((EKThl XUMHUUYECKHX peakLui.
TepMoxuMHUYECKHE YPAaBHEHUS.

CKOpOCTh XMMHUYECKOW pEaKIHH, €€ 3aBUCHUMOCTh OT pa3iMyYHbIX (aKTOPOB.
I'omoreHHslIe 1 reTeporeHHsle peakuuu. Karanns u Kkataam3aTopsl.

OOpatumble U HeoOpaTHMble peakiuu. XUMHYecKoe paBHOBecue. KoHcraHTa
XUMHUYECKOTO paBHOBeCHs. DakKTOphl, BIMAIOIHAE HA IOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATypa, AABICHHE W KOHILIEHTPALMU BEUIECTB, YYaCTBYIOIIUX B
peakuunu. [Ipunnun Jle [larense.

Onextponutnyeckas auccounanus. CunpHble U ciaadble 31eKTPOoauThl. CTeNeHb
mucconmanny. Cpena BOAHBIX PAacTBOPOB: KHUCIOTHAs, HEUTpaJIbHAs, IIEIOYHAS.



Bonoponubiii mokazatens (PH) pactBopa. ['maponus coneit. Peakiuu MOHHOTO
oOMeHa.

OKHUCIUTENHHO-BOCCTAHOBUTEIIbHBIC peakiuu. Crenenn OKUCIICHHUS.
Okucnutenb W BOCCTaHOBHUTENb. [Ipoliecchl OKHUCIEHUSS U BOCCTaHOBJICHUSI.
Baxueillue OKHCIMTENIM W BOCCTAHOBUTEIU. MeTOJ 3JIEKTPOHHOTO OanaHca.
DNEKTPOIU3 paCTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HU3YYEHHUsSI BEIIECTB W UMX MPEeBpallcHUN:
paslioKeHrue TMepoKCcHaa BOJAOpOJa B TMPUCYTCTBUM KarTajlu3aTopa, MOJENIU
KPUCTAJUTMYECKUX PENIETOK, MPOBEACHUE PEaKIMii MOHHOTO OOMEHa, OmNpe/elieHUue
Cpelbl PacTBOPOB C TMOMOIIBIO HMHAMKATOPOB, HW3YYCHUE BIUSHHUS PA3TUYHBIX
(bakTOpoB Ha CKOPOCTh XUMHUUYECKOM pEaKIMu ¢ TMOJOXKEHHE XUMUYECKOTO
paBHOBECHS.

Heopranuueckast XuMus.

[Tonoxxenne HemeramwioB B Ilepuoandeckol cucreMe XMMHUYECKUX DJIEMEHTOB
J.. MenneneeBa u OCOOCHHOCTH CTPOCHHS MX aTOMOB. (DU3MYECKHE CBOMCTBA
HEMETAJIJIOB. AJIJIOTPOIHSI HEMETAUIOB (Ha MpUMepe KHUciIoponaa, cephl, dhochopa u
yraepoa).

Bonopon. Ilonyuenue, ¢uzmdeckrue M XUMHUYECKHE CBOWCTBA: PEAKIMH C
MeTaJJlaMd ¥ HEeMeTaJUlaMH, BOCCTAaHOBUTEIbHBIE CBOMCTBA. ['mapubl. TormBHbBIE
AJIIEMEHTHI.

[anorensl. Haxoxaenue B mpupoje, CHOCOOBI TONydeHUs, (U3HUECKHE U
XUMHYECKue cBoiicTBa. [anoreHoBomopobl. Bakneiilne KUCIOpOACOaEpKAIIE
coeluHeHus raynoreHoB. JlabopaTopHble W MPOMBINIJICHHBIE CHOCOOBI MOJYYEHUS
rajoreHoB. [[puyMeHeHne rajJoreHoB U UX COEUHEHUM.

Kucnopon, o3on. JlabopatopHble W MPOMBIIUICHHBIE CHOCOOBI TMOJTYYCHUS
kucinopoaa. Puznyecknue W XUMHUYECKHE CBOMCTBA U TPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUABI U IEPOKCHUBI.

Cepa. Haxoxnmenwme B mNpHpOJE, CHOCOOBI TIONyYCHHUS, (HU3UUSCKHE W
XuMu4eckue cBoiictBa. CepoBogopon, cyabduasl. Oxcun cepoi(1V), okcnn cepri(V1).
CepHucrasi ¥ cepHasi KHCIOTHI U UX colid. OCOOEHHOCTH CBOWCTB CEPHOM KHUCITOTHI.
[IpumeneHue cepol U €€ COeAMHEHU.

Azor. Haxoxnenne B TpHUpPOAE, CIOCOOBI TMONy4YeHHS, (QUINYECKUE U
XUMUYECKHE CBOMCTBA. AMMUAK, HUTpUIbl. OKCHUIIBI a30Ta. A30THUCTasi U a30THas
KHUCJIOTHI U X coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [I[puMeHeHune azora u
€ro COeIMHEeHUI. A30THBIE yI00OpEHUSI.

®dochop. Haxoxmenue B mpupojAe, CMOCOOBI IMOIyYeHHS, (QU3HYCCKUE U
xumudeckue cporictBa. Dochuast u  dochun. Oxcuasl docdopa, ¢ocdopHas
kuciaora u e€ conu. Ilpumenenune dochopa u ero coenuHeHul. PDocdopHbIe
yaoOpeHwus.



VYrnepon, HaxoxaeHue B npupoje. AJoTponHbie Moaudukanuu. Ouzndeckue
U XUMHUYECKHE CBOMCTBA MPOCTHIX BEMIECTB, 00pa30BaHHBIX yriepoaoM. Okcun
yraepoaa(ll), okcun yrnepona(lV), yroiapHas kuciora u €€ coyii. AKTUBUPOBAHHBIN
yromib, aacopouusi. dyinepeHsl, rpadeH, yriaepojHble HaHOTpYOku. [IpumeneHue
MPOCTBIX BEIECTB, 00PA30BaHHBIX YIJIEPOIOM, U €r0 COSTMHECHUM.

Kpemuuii. Haxoxnenwe B mpupoje, CrnocoObl MoydeHus, (Quznueckue u
xumudeckue cBoictBa. Oxcua kpemuuss(lV), kpemHueBas KUCIOTa, CUIIMKATHI.
[Ipumenenue kpeMHus U ero coenuHeHuil. CTekso, ero nojy4eHue, BUbl CTEKJIA.

[Tonoxxenne MmertamnoB B Ilepuoanyueckod cucTeMe XUMHUUYECKUX JJIEMEHTOB.
OcCoOEHHOCTH CTpPOCHHUsSI DJIEKTPOHHBIX 000JI0YEK aToMOB MeTauioB. OOmue
dbusznyeckue cpoiicTBa MeTawioB. [IpuMeHeHne MeTasIoB B OBITY M TEXHHKE.
CnuiaBbl METaJLIOB.

DNEKTPOXUMUUYECKUHN PsiJl HAMpsDKeHUN MeTauioB. O01ue crocoObl MOMyYeHUs
METaJUIOB: TUAPOMETALTYPTHsl, TUPOMETAIUTYPI s, dJIeKTpoMeTanyprus. [lorstue o
Koppo3uu MeTaioB. CriocoObl 3alUTEI OT KOPPO3UH.

O6mass xapakrepuctrka MeTauioB |A-rpynmer [lepuogudeckold CUCTEMBI
XUMUYECKUX dJIeMeHTOB. Hatpuii u xanuii: monydeHue, puznyeckue U XUMMUYECKUE
CBOMCTBa, MPUMEHEHUE MPOCTHIX BEIIECCTB U UX COCTUHEHUH.

O6mass xapakrepuctuka wmetaiioB |lIA-rpynmel [lepuognyeckoit cucteMbl
XUMHYECKUX DJEMEHTOB. Maruuii u Kaibluil: TmojiydeHue, (Quanyeckue u
XUMUYECKHE CBOWCTBA, IPHUMEHEHUE TMPOCTHIX BEIIECTB M UX COEOUHEHUM.
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANoMUHUI: TIoNydeHue, U3MUeCKHe U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE
IPOCTOTO BEIIeCTBA M €ro coeauHeHud. AMGOTEpHbIE CBOWCTBA OKCHIA U
TUAPOKCUAA ATIOMHUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.

O6miass  xapakTepucTUKa MeTauloB  1oOouHbIXx  moxarpynn  (b-rpyrim)
[Teproanueckor CUCTEMBI XUMUYECKUX IIEMEHTOB.

du3nyeckue U XUMHUYECKHE CBOMCTBAa Xpoma U €ro coeaumHeHuil. OKCUAbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomaTsl, HX
OKHCIUTEIbHBIE CBOKCTBA. [loyueHre u npuMeHeHue xpoma.

dusnyeckue HW XUMHYECKHE CBOMCTBA Mapraiia HU €ro COCAUHEHUM.
Baxuneitmme coenunenuss  wmapranua(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). Ilepmanranat kanusi, €ero OKUCIUTEIbHBIE CBOMCTBA.

dusnueckue U XMMHYSCKUE CBOMCTBa JkKejie3a M ero coeguHeHuil. OKCHIEBI,
ruapokcuasl u conu xene3a(ll) u xeneza(lll). [lonyuenue u npuMeHeHue xkeneza U
€ro CILIaBOB.

dU3NYECKUEe U XUMMHYECKHUE CBOWMCTBA MeAu W €€ coenuHeHui. llonydenue u
MIPUMEHEHUE MEJU U €€ COCIUHEHUM.



[uuk: nonydyeHue, QuU3MUECKHEe M XUMHUYECKHE CBoucTBa. AmpoTepHbIe
CBOWCTBAa OKCHJA W THUAPOKCHUIA LIMHKA, TUAPOKCOKOMIUIEKCHI IIUHKA. [[puMeHeHune
IIMHKA U €r0 COCIUHEHUH.

OKCINEPUMEHTANIBHBIE METOJbl M3YYEHHS BEIIECTB M WX MPEBPAIICHUN:
M3yueHHe O0Opa3ll0oB HEMETAJJIOB, ropeHue cephl, ¢docdopa, xeme3a, MarHus B
KUCIIOPOAE, M3Yy4YEHHE KOJUIeKunu «Meramibl ©  CIUIaBbDY, B3aUMOICHCTBHUE
IIEJIOYHBIX U MIEJIOYHO3EMEIBHBIX METAJJIOB C BOJOM (BO3MOXHO MCIOJIb30BAHUE
BUJICOMATEPUATIOB), B3aMMOJICUCTBUE IIMHKA W >KeJie3a C PAcTBOpPAMHU KHCJIOT U
HIEJI0YECH, KaUeCTBEHHBIE PEAKIIMM HA HEOPTraHWYECKHWE aHMOHBI, KATUOH BOJIOPOJA U
KaTMOHBI METAJJIOB, B3aUMOJECHUCTBHUE TUJPOKCUIOB aAIOMUHMUS W LHUHKA C
pacTBOpamMu KHUCJIOT W IIENIOYEH, PEUICHHE JKCIEPUMEHTAIBHBIX 3aJady MO0 TeMaM
«lanorenn», «Cepa u e€ coeguHeHUs», «A30T U ¢Gochop U HUX COCAUHEHUSY,
«MeTayuibl TJIaBHBIX MOATPYIID, «MeTauibl TOOOYHBIX TOITPYIII.

XUMUS U )KM3Hb.

Ponp xumuu B o0ecriedeHn YCTOMYMBOTO pa3BUTUS ueioBedecTBa. [loHaTue o
HAay4YHBIX METOJAaX MO3HAHUA U METOJOJIOTMU HAay4dyHOro uccienoBaHus. Hayudnbie
MPUHIMIIBI OpPTraHU3allui XMUMHUYECKOT0 MPOU3BOACTBA. [IpOMBINIIICHHBIE CIOCOOBI
MOJIYYEHHUsI BOXKHEHIIMX BEIIECTB (Ha MPUMEpPE IMPOU3BOJACTBA aMMHAKa, CEPHOM
KUCTIOTHI, MeTaHoJa). [IpombIliieHHbIE CIIOCOOBI MOJYy4YEHUsT METaJUIOB U CIUIABOB.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKaroUled cpelbl U ero nociuenctsus. Ponp xumun B
o0ecreueHnn IHEPreTHIECKOi 0€30MacHOCTH.

Xumusi ©  310poBbe  yenoBeka. JlekapcTBeHHble cpenctBa. IIpaBuna
UCITOJIb30BAHMS JIEKAPCTBEHHBIX MpenapaTroB. Pojap XuMuu B pa3BUTHU MEIULIMHBI.

XYMHUS TUIIA: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIE N00aBKu. Ponb xumum B
oOecIieyeHN ! IMUIIEBON O€30IMaCHOCTH.

Kocmernueckue wu mapdromepueie cpeactBa. beitoBas xumwus. [lpaBuia
0e30macHOro MCIOJIb30BaHUS MPENapaToB OBITOBOM XMMUHU B TTOBCEAHEBHOM KU3HU.

XUMHUSI B CTPOMUTENBCTBE: Ba)KHEWILHWE CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XuMHUS B CeNIbCKOM X03s11icTBe. OpraHu4ecKue 1 MUHEPATIbHBIE Y100peHN.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KepaMUKa.
Marepuansl 1 anektpoHuku. HanotexHonoruu.

Pacuérnbie 3anaum.

Pacuétei: maccel BemecTBa WM O00OBEMA Ta30B MO W3BECTHOMY KOJIUYECTBY
BEIIECTBA, MACCE WU 00BEMY OJHOTO U3 YUACTBYIONIUX B PEAKIIMU BEIIECTB, MACCHI
(06BEMa, KOTMYECTBa BEIIECTBA) MPOAYKTOB PEAKIIUU, €CJIA OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00BEMA, KOIMYECTBA BEUIECTBA) MPOJYKTAa PEAKIINH, €CIIM OJTHO U3
BEIIECTB JJAHO B BHUJE PacTBOpa C OINpPEACIEHHON MAaCCOBOM J0JIEH PaCTBOPEHHOIO



BEILECTBA, MACCOBOM JOJIM U MOJIIPHOM KOHLEHTpAlUU BEILECTBA B pacTBOpE, AO0JIH
BBIXOJa IIPOAYKTA PEAKLIUHU OT TEOPETUYECKU BO3MOYKHOTIO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeIMeTHbIX CBA3EH MPU U3YyYEHUHU OO0IIEH U HEOpPraHUYeCKON
XUMHUHU B 11 Kinacce ocyliecTBIsE€TCS Yepe3 UCIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAay4yHbIX IIOHATUM, TAaK W NOHATHM, IPUHATBIX B OTHEIbHBIX MpeaAMeTax
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBbIE MOHATHUS: SIBJICHUE, HAy4YHbIH (PaKT, rumoTesa,
TEOpHsi, 3aKOH, aHalIu3, CHHTE3, KIacCU(PUKAIMs, MEPUOJUYHOCTb, HAOIIO/IECHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEIIb, MOEIUPOBAHUE.

®dusuka: Marepusi, MUKPOMUP, MAKPOMHUP, aTOM, 3JIEKTPOH, IIPOTOH, HEUTPOH,
VOH, U30TOIIbl, PaJHOAKTUBHOCTb, MOJIEKYJa, YJHEPIE€TUYECKUN YPOBEHb, BELIECTBO,
TEJNO, OOBEM, arperaTHOE COCTOSHUE BEILECTBAa, WJCAJIbHBIM Ta3, (U3NUECcCKue
BEJIMYUHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, JHEPT U, Macca.

buonorus: kieTka, opraHusM, sKocucTeMa, ouocdepa, MeTadb0OIN3M, MAaKpo- U
MUKPODJIEMEHThI, O€JIKH, >KUPBI, YIJIEBOJbI, HYKJICHMHOBBIE KHUCJIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITIOTOK YJHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HbIE HCKOMAaeMble, TOIUIMBO,
peCypcehl.

TexHomorus: XUMHUYECKass IPOMBIIUIEHHOCTb, METAJUIypIusi, CTPOUTEIIbHBIC
MaTepuaibl, CEIbCKOXO3IMCTBEHHOE IIPOU3BOJICTBO, IMILEBAsA IIPOMBILIIJICHHOCTD,
(apmarieBTHYECKas] TPOMBIIIJIEHHOCTD, TPOU3BOJCTBO KOCMETHYECKUX IPENaparos,
IIPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEPHUAIOB, 3JIEKTPOHHAS IPOMBILIICHHOCTb,
HAHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMEBI 110 XMW
HA VYI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

B CcoOTBETCTBUM C CHCTEMHO-IESATEIBHOCTHBIM TMOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS IMpeaMeTa «XHMHUs» Ha YPOBHE CPEIHETrO
oOmiero  o0pa3oBaHUS  BBIJCJICHBI  CIEAYIONIME COCTABISIONIME: OCO3HAHUE
00OyJaromMUMHCST  POCCHUHCKOW  TIpakIaHCKOW  HJACHTHYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOMNPEACICHUIO; HAJUYME MOTHUBALUU K
OOy4eHHIO; TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOMIUXCS PYKOBOJICTBOBATHCS
NPUHATBIMA B OOIlECTBE TMpaBWJIaMM W HOPMaMHM TIOBEACHUS;, HaJIU4HE
MPAaBOCO3HAHUS, YKOJIOTUYECKON KYJIbTYpbl; CHIOCOOHOCTh CTaBUTh LEIU U CTPOUTH
KU3HEHHBIC TUIAHBbI.



JInuHOCTHBIE  pe3yibTaThl OCBOCHUSI MpeaMeTa «XUMHUS  OTPaKaloT
c(hOpMUPOBAHHOCTh OIbITa TO3HABATEJILHOM W MPAKTUYECKOW JEATENbHOCTU
oOy4aromuxcs B MPOIECCE peaau3alui 00pa3oBaTeIbHON JEATEIbHOCTH.

JInuHOCTHBIE  pe3ydbTaThl OCBOCHMSI MpeaMeTa «XHUMHUS»  OTpaxkaroT
c(hOpMUPOBAHHOCTh OIBITa TIO3HABATEIILHOM W TMPAKTUYECKOW JeATEebHOCTU
oOydJarolmuxcs B MPOIECCE peanu3aluu 00pa3oBaTeIbHON JEATEHOCTH, B TOM
YHCJIE€ B YACTH:

1) rpaxIaHCKOTr0 BOCIIMTAHMS .

OCO3HAHHUS OOYYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB M 00S3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOTIOPSJIKY;

OpEeACTaBICHUS O COIMAJIbHBIX HOpPMaxX MW TMpaBWIaX MEXJIMYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOUW JEATETLHOCTH MPU CO3JaHUU yUYEOHBIX
IIPOCKTOB, PEIICHUH YUeOHBIX M MO3HABATEIbHBIX 3aJ/1a4, BBIMOJHEHUH XUMHUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TMPUHUMATh MOTHBBI, HAaMEpPEHHUsI, JIOTUKY H
apryMEHTBI JPYTUX MPHU aHAIN3€ PA3JIMUYHBIX BUO0B YUCOHOU JIEITEIIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

[IEHHOCTHOT'O OTHOIIEHMSI K MCTOPHUYECKOMY W HAay4HOMY HAaCJIEIAHUIO
OTEYECTBEHHON XUMUU;

yBaXEHHUS K IMpOIlECCYy TBOpPUECTBA B OOJACTH TEOPHUH M TPAKTUUYECKOTO
NPWIOXKEHUsS] XUMHUHW, OCO3HAHMSI TOTO, YTO JIaHHbIE HAYKH €CTh pe3yJbTaT
JUIMTENTFHBIX ~ HAONIONCHHWM,  KPOMOTJIMBBIX  DKCIHEPUMEHTAJIBHBIX  TOUCKOB,
MIOCTOSIHHOTO TPYJa YYEHBIX U TPAKTUKOB;

MHTEpECca U MO3HABATEIbHBIX MOTUBOB B MOJIYYCHUH M MOCIEAYIONIEM aHAIH3e
UHGOPMAIINH O TIEPEIOBBIX TOCTIKEHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIlMH, CBSI3aHHBIE C XUMUUYECKUMU SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEUIEHUS, OPUEHTUPYACh HA MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHUBaTh CBOE MOBEJAEHHWE M MOCTYINKH CBOMX TOBApHILEH C
MO3UILIMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YUYETOM OCO3HAHUS IMOCIEICTBUM
MOCTYTKOB;

4) popMupoOBaHUSs KYJbTYPbI 310POBbSI:

NOHUMAaHUSI IEHHOCTEW 3J0poBOro MW  0Oe3omacHoro oOpasza  KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;



coOnoieHus TpaBui Oe3omacHOTro oOpalieHuss ¢ BellecTBaMU B OBITY,
[IOBCEHEBHOM KU3HU, B TPYIOBOU IEATEIBHOCTH;

MOHMMAHMS  [ICHHOCTHM TMPaBWI  HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYaIIMX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCIEJACTBUN W HENPUATHS BPEAHBIX MNPUBBIYEK (yHmoTpeOsaeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

5) Tpy/10BOT0 BOCIIUTAHUSI:

KOMMYHHKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIeI0BATENIbCKOM
NeATeNIbHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUJAX ACATEILHOCTH;

YCTAaHOBKHM HAa aKTMBHOE y4aCTHE B PEIICHUU MPAKTUUYECKHUX 3aJ1au COMATbHOMN
HAIPaBJIEHHOCTHU (B paMKax CBOET0 KJacca, IIKOJIbI);

UHTEpeCa K MPAKTUYECKOMY HM3YUYCHUIO Mpodeccuil paziuyHOTO poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHUSI TIPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TPyAa U pe3ysibTaTaM TPYJI0BOU JEATCIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY  BBIOOPY HMHAWBUIYAJIBHON  TpPacKTOPUU
oOpazoBanus, Oyayiiel npodeccuu u peanu3aniui COOCTBEHHBIX JKU3HCHHBIX IJIAHOB
C y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XUMHUU, HHTEPECOB U
noTpeOHOCTEeH 00IIIECTBA;

6) 3K0JI0TNYeCKOro BOCIIUTAHMS

AKOJIOTHYECKH IIEJIeCO00pa3HOr0 OTHOIICHHS K TPHUPOAE KaK HCTOYHUKY
CYILIECTBOBAHHUS )KM3HU HA 3€MIIE;

NOHUMAaHHUS TJIOOAJIBHOTO XapakTepa JKOJOTHYECKUX NpoOsieM, BIHSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbLHOM CPEBI;

OCO3HAHMS HEOOXOJUMOCTH HMCIOJIb30BAHUS TOCTHKCHUN XUMUU I PEIICHUS
BOIIPOCOB PALIMOHAIBHOTO IPUPOI0NOJIH30BAHMS;

AKTUBHOI'O HENPUATHUS ACUCTBUM, IPUHOCAIINX BPE OKPYKAIOMIEH ITPUPOIHON
cpene, yMEeHHs TPOTHO3UPOBATH HEOJIATONPHUSTHBIE SKOJOTUYECKHUE TOCIEICTBUS
NPEeANTPUHUMAEMBIX JIEMCTBUNA U MIPEIOTBPAILATh UX;

HaJIU4Msl PA3BUTOTO 3KOJIOTUYECKOTO MBIIUICHUS, HKOJIOTHUYECKON KYIbTYpHI,
OMbITa JEATEIbHOCTUA SKOJOTHUYECKON HANPaBIEHHOCTH, YMEHUS PYKOBOICTBOBATHCS
MMH B MO3HABATEIbHONW, KOMMYHUKATUBHOW M COLIMAIBHOW MPAKTUKE, CIIOCOOHOCTH
¥ YMEHHsSI aKTUBHO TIPOTUBOCTOSITh UI€0JI0THN XeMo(poouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH
1 0OIIECTBEHHOM MPAKTHKY;

NOHUMaHUs cnenuUKAd XUMUM Kak HAayKd, OCO3HaHus €€ poJld B
dbopMHUpPOBAaHUN PANMOHATHLHOTO HAYYHOTO MBIIUICHHS, CO3IaHUHA I€JIOCTHOTO
MpeCTaBICHUS 00 OKpYyXKalollleM MHUpE KaK O €AUMHCTBE MPUPOJAbl M YeJIOBEKa, B



MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM W peuieHuu MpoOJeM COXpaHEHUs
IIPUPOJHOIO PaBHOBECHS,

yOeXKIEHHOCTH B 0CO00H 3HAUMMOCTU XUMHMH ISl COBPEMEHHOM LIMBUIIM3AINN:
B €€ TYMaHUCTUYECKON HANpaBI€HHOCTH M BaXHOW POJU B CO3JAaHUM HOBOM Oa3bl
MaTepHalbHON KYJIbTYPBhI, B PELIEHUH II100aJbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS
YEJIOBEYECTBA — CBIPbEBOM, DHEPreTUUYECKOW, THILEBOM M  IKOJOTHYECKOH
0e30MacHOCTH, B Pa3BUTUU MEIUILIMHBI, 00ECIIEUEHUH YCJIOBUM YCHEIIHOIo TpyAa U
HKOJIOTMYECKH KOM(OPTHON KU3HU KaXKJIOTO WiIeHa 00IIeCTBa;

€CTECTBEHHO-HAYyYHOM  TI'PaMOTHOCTH: I[OHMMAaHUs  CYIIHOCTH  METOAOB
MO3HAHUS, HUCIOJIb3yeMbIX B ECTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh
noJjiydaeMble 3HAHMS JJI1 aHalu3a U OOBSICHEHUS SIBICHUM OKpYyKalollero Mupa u
OPOUCXOJAIIMX B HEM M3MEHEHHM, yMEHUs J1eJaTh 00OCHOBAHHBIC 3AKIIOUYECHMS Ha
OCHOBE Hay4YHBIX (DAKTOB M MUMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHHUsI JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH ~ CaMOCTOSTENIbHO HCIOJIb30BaTh XUMHMYECKHE 3HAHUS IS
pelieHus NpooJieM B peajbHbIX )KU3HEHHBIX CUTYAIUsX;

UHTEpeca K MO3HAHUI0, UCCIIEI0BATENBCKOMN AEATEIIbHOCTH;

FOTOBHOCTM W CIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTHUBHOMY IIOJIy4EHHIO HOBBIX 3HAaHMW 10 XUMUU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMU;

UHTEepeca K OCOOEHHOCTAM Tpyda B pa3iMYHBIX cdepax MpodecCHOHaNIbHON
NESATEIIbHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOSHUSI MPOTrpaMMbl 10 XUMHUHU Ha YpPOBHE
CpeaHero o0IIero 00pa3oBaHus BKIIOYAOT:

3HAYMMBIC TUISt dbopmupoBaHus MHUPOBO33PCHHS oOyyJarommuxcs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEeHAayUYHbIE TOHATHS, OTPaXKaoIINe
[IEJIOCTHOCTh HAay4YHOW KapTUHBI MHUpAa U CHENU(PUKY METOJAOB IMO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (Marepus, BEUIECTBO, HHEPTHs, SIBJIICHHE,
mpolecc, CUCTeMa, Hay4YHBIM (DaKT, MPUHIMI, THUMOTE3a, 3aKOHOMEPHOCTbH, 3aKOH,
TEOpHsi, UCCIEAOBaHUE, HAOIIO/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJbHbIE Y4YeOHblE JACHCTBHS (ITO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,
PETYISITUBHEIE), oOecnieunBaromnyie GopMupoBaHrue (HyHKIIMOHATHLHON TPAaMOTHOCTHU
Y COLMAJIbHOM KOMMETEHIIUU 00yYaroIInXCs;

CIIOCOOHOCTh OOYYAIOIINXCS MCIOJIB30BATh OCBOSCHHBIC MEXIUCITUIUIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHMSI M  yHUBEpCallbHbIE  y4yeOHbIE  JIEUCTBUS B
MO3HABATEILHOW M COLIMAJIBHOM MPAKTHUKE.



MeTaHpCI[MeTHBIC pPE3YyIbTaThl OTpAXKAKT OBJIAJCHHUC YHHUBCPCAJIbHBIMU
y‘IC6HBIMI/I MMO3HAaBATCIbHBIMH, KOMMYHUKATUBHBIMHA U PCTYJIITUBHBIMU I[CﬁCTBHfIMH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YYeOHbIE eiicTBUSA

1) 0a30Bble JJOrHYeCKHe AeCTBUS:

CaMOCTOSITEJILHO dbopmynupoBath  H aKTyaJu3upoBaTh  IpoOJeMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

ONpeAcisiTh UENu JACSATENbHOCTH, 3aJaBasi MapaMeTpbl M KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI I€STEIBHOCTH C MOCTABICHHBIMU 1LICJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTepHbIE MPU3HAKK TIOHATHH W YCTAHaBIMBAaTh WX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE TMOHATHS i OOBSACHEHUS OTIAEIbHBIX (PAKTOB U
SIBJICHU;

BBLIOMPATh OCHOBAHUSI U KPUTECPUH IS KJIaCCHU(UKAIIUN BEIIECTB U XUMHYECKUX
peaxkiuu;

yCTaHABIUBATh  IMPUYUHHO-CJICACTBEHHBIC  CBSI3M  MEXKJIYy  M3y4aeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTHYECKUE pacCyXkiAeHus (MHIYKTUBHBIC, JEAYKTHBHBIE, TIO
AHAJIOTUH), BBIABISTH 3aKOHOMEPHOCTH U IMPOTHBOPEYHS] B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBOIBI M 3aKIIOUCHUS;

IPUMEHATh B MPOLIECCE MO3HAHMS HCIOJIb3YEMbIE B XUMHUU CHMBOJIMYECKHE
(3HAKOBBIE) MOJEIH, MPe0OpPa3OBbIBATh MOJEIbHBIE MPEACTABICHUS — XUMUYECKUN
3HaK (CUMBOJI) 3JIEMEHTa, XUMUYecKasi popMylia, ypaBHEHUE XUMUYECKON peakluu —
OpU PpEIIeHWH YYEOHBIX TO3HABATEIBHBIX M TNPAKTUYECKUX 3a]ad, MPUMEHSTh
HA3BaHHbIE MOJEJIbHBIE NPEACTABICHUS [JIs BBISIBICHUS XapaKTEPHBIX NMPU3HAKOB
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEAKIIUIl.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIAJE€Th OCHOBAMHM METOJIOB HAyYHOI'O IIO3HAHUS BEUIECTB M XUMHYECKUX
peaxkiuu;

dbopMynHpoBaThH ENU U 3a]]a4l UCCIIEIOBAHMS, UCIIOIB30BaTh TOCTABICHHBIC U
CaMOCTOSATEIHHO C(HOPMYITHUPOBAHHBIE BOIPOCH B KAYECTBE WHCTPYMEHTA MMO3HAHMS
U OCHOBH il (OpMUPOBAHHMS THUIOTE3bl IO TIPOBEPKE MPABHWIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJ€Th HABBIKAMH CAMOCTOSITEILHOTO IUIAHHUPOBAHHWS U  MPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHsI HAOIIOAATh 3a XOAOM
mpoliecca, CaMOCTOSTENBHO MPOTHO3UPOBATh €ro  pe3ynbTar, (popmyrupoBaTh
00001IIeHNsT ¥ BBIBOJBI OTHOCHTEIHFHO JOCTOBEPHOCTH PE3YNIHTATOB HMCCIEIOBAHUSA,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTarb  ONBIT  YYEHUUYECKOW  HUCCIENOBATEIBLCKOM U IPOEKTHOM
NEeATEeNIbHOCTH, IPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY MOUCKY



METO/IOB pElIeHUs] MNPaKTUYECKUX 3ajay, NPUMEHEHUIO pPa3IudyHbIX METOJI0B
MO3HAHUS.

3) padora ¢ unpopmanmei:

OpUEHTUPOBATBCS B  PA3JIMYHBIX HMCTOYHUKAX HUHPOpMalMu  (HAY4YHO-
NOMyJsipHas IUTepaTypa XUMUUYECKOIO COJEPKaHUs, CIIPABOYHbIE TOCOOUS, peCypChl
Wurtepnera), aHanu3upoBaThb HWHGOPMALMIO  Ppa3IUYHBIX BUAOB U  (popM
MPEICTaBIICHUS, KPUTUYECKU OL[EHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNUBOCTD;

(GopMynHpoBaTh 3amIpOChl U MPUMEHSATh pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpoOpMalMMU, HEOOXOAUMON Il  BBINOJHEHUA  Y4YEOHBIX  3ajay
ONPEICIIEHHOTO TUTIA;

npuoOpeTaTb ONBIT HUCIHOJIb30BaHUS  MH(OPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUN U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATEILHO BBIOMPATh ONTUMANIbHYIO OpMY MpecTaBiIeHUsI HH(OpPMAIUU
(cxembl, rpaduKH, TUarpaMMbl, TAOJIULIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KQUe€CTBE CPEJICTBA MPHU pabOTe ¢ XUMUYECKON
uHpoOpMaIMel: NPUMEHATh MEXIpeAMETHbIe ((PU3HUecKue M MaTeMaTU4YecKue)
3HAKU ¥ CUMBOJIBI, GOpMYJIbl, a00pEeBUATYPBI, HOMEHKIATYPY;

HCITIOJIb30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIAJHOCTH.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe yUeOHbIe 1eficTBHS:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B X0/ TUAJIOTa W/WIIH
JTIMCKYCCHH, BBICKA3bIBATh WU, (POPMYITHPOBATH CBOU MPEIOKECHHUS OTHOCUTEIIHHO
BBITIOJIHEHUS MPEIJI0KEHHOM 3a]a4H;

BBICTYIIAaTh C IIPE3CHTAllMCH pEe3yJIbTaTOB II03HABATEIBHONW JCATEIBLHOCTH,
MOJIYYCHHBIX CaMOCTOSITCIIBHO WJIM COBMECTHO CO CBEPCTHHKAMH IPU BBITIOJIHCHHH
XHMHYECKOT0 SKCIIEPHMEHTA, IPAKTUYECKOM padOThl MO HMCCICAOBAHHIO CBOMCTB
M3y4acMbIX BEIIECTB, pealn3aluid Y4eOHOro MpoeKTa, U (GOpMYyJIMPOBATH BEIBOABI 11O
pe3ysibTaTaM IMPOBEAEHHBIX HMCCICIOBAaHUN MyTEM COIJIACOBAHMS IO3HUIIMN B XOJE
00CyXeHUs 1 OOMEHA MHEHHUSMH.

PeryasiTUBHBbIC YHUBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

CaMOCTOSITEIPHO IUIAHUPOBAaTh M OCYLIECTBIATH CBOK ITO3HABATEIBHYIO
NEATENbHOCTh, ONpenensas €€ UelMd W 3aJadyd, KOHTPOJIMPOBaTb MU IO Mepe
HEOOXOJUMOCTA KOPPEKTUPOBaTh MpeAjiaraeéMblil  ajiropuT™M JACHCTBUM  MpH



BBINIOJIHEHUH YYEOHBIX M HUCCJIENOBAaTEIbCKUX 3a/ay, BbIOMpaTh Hauboiee
3¢ (pexTUBHBIN crnocod UX pEmIeHHs ¢ Y4YETOM IMONYYEHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb JICSATENIbHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS MPOTpaMMBbl MO XMMHUU Ha YriyOJIE€HHOM
YpOBHE Ha YpOBHE CpeAHero oodiiero oOpa3oBaHusl BKIIOYAIOT crielupuyecKue JJis
yuyeOHOro npeaMera «XHUMHs» HaydHble 3HAHUS, YMEHHUS U CIOCOObI JEUCTBUM 1O
OCBOCHHIO, MHTEpPIpETald U MNpeoOpa3oBaHUIO0 3HAHUM, BUJBI JAESITEIBHOCTH IO
NOJIYyYEHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUM B pPa3IWYHBIX Y4YeOHBIX
CUTYallUsX, a TAaKK€ B PEAIbHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ XUMHEH. B
IporpaMMe 1Mo XUMHH MPEMETHbIE pe3yIbTaThl MPEACTABICHBI MO TOaM U3yUeHHUS.

10 KJIACC

[IpeameTrHbIe pe3ynbTaThl OCBOCHUS Kypca «Oprannyeckas XUMUs OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEJACTABICHUNA: O MECT€ W 3HAYEHWU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HayK M €€ poJIi B OOECIeUEeHUU YCTOWIUBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUU TPOOJIEM SKOJOTHYECKON, DHEPreTUUEeCKOW H
NUIIEBOM O€30MacCHOCTH, B Pa3BUTUM MEIMIIMHBI, CO3JJaHUM HOBBIX MAaTEpHUAJIOB,
HOBBIX UCTOYHHKOB DHEPTUU, B 00ECIICUSHUH PAIMOHAIBHOTO MPUPOIOIIOIB30BaAHNSA,
B (opMHUpOBaHMM MHUPOBO33pCHHMS U OOIIEH KyJbTyphl YeIOBEKa, a TakkKe
AKOJIOTUYECKH 0O0CHOBAHHOTO OTHOIIICHHS K CBOEMY 370pPOBBIO M IIPUPOTHOM cpelie;

BJIaJICHUEC cuCTEeMOU XUMHYECKUX 3HAHUM, KOTOpast BKJIFOYACT:
OCHOBOIIOJIAraOIINE TOHITHS — XUMHYECKUA 3JIEMEHT, aToM, PO M DJIEKTPOHHAS
obomouka aroma, S-, P-, d-aTOMHBIE OpOMTaIM, OCHOBHOC U BO30YXKIEHHOE
COCTOSIHMSI ~aToMa, TUOpUAM3alMsa AaTOMHBIX OpOuTaned, WOH, MOJEKYIa,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIPHAs Macca, MOJSPHBIN 00BEM, YIIIEpOAHBIN CKeleT, (DYHKIIMOHATbHAS
IpyIa, paavKald, CTPYKTypHBIE GopMylbl  (pa3BEPHYTHIC, COKpalIEHHBIC,
CKEJICTHBIE), H30MEpHUsA CTPYKTypHas U IPOCTPaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas ), U30MEPHI, TOMOJIOTUUECKUN Psii, TOMOJIOTH, YTIE€BOIOPOAbI, KUCIOPO/I -
1 a30TCOJAEpkKaIIUe OPTaHMYECKUE COCIMHEHMS, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJIAPHBIE COCIMHEHUS; TEOPUH, 3aKOHBI (TTePUOIUYECKUN 3aKOH
JI. . MeHnneneeBa, Teopusi CTpoeHHsI opraHndecknx Bemects A. M. bytieposa,
3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS 1 MPEBPAICHUS SHEPTUH TTPH
XUMHUYECKMX  PEaKIUsAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN  SI3bIK  XHWMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIlMe B OCHOBE IMOHUMAHHUS NPUYMHHOCTH U
CHCTEMHOCTH XMUMUYECKHMX SIBIICHUMN; TPEICTABICHUS O MEXaHU3MaX XHMHYECKUX



peakiui, TepMOANHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHUs,
O B3aMMHOM BJUSHUM aTOMOB W TPYNI aTOMOB B MoJieKyjdax (MHIYKTUBHBIN U
Me3oMmepHbi 3ddekTsl, opuentanTsl | u Il pona); dbaxronormueckue cBeieHUs o
CBOMCTBaX, COCTaBe, IMOJYyYCHUH ¢ O€30MacCHOM UCIOJIb30BAHUU Ba)KHEUIIIHUX
OpraHUYECKUX BEHIECTB B OBITY M NMPAKTHUYECKON JEATETbHOCTH ueoBeKa, OOIIMX
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO0 MPOU3BOJCTBA (HAa MpHUMEPE IPOU3BOJCTBA
MeTaHoJa, epepadboTku HedTH);

c(hOpMUPOBAHHOCTh YMEHUMW: BBISBIATH XapaKTEpPHbIE TPU3HAKU TOHATHH,
yCTaHABIIMBATh WX B3aMMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATUS TPU
OMHMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTMHEHUH;

c(hopMUPOBAHHOCTh YMEHHUIA:

UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIMKY JUJIS COCTaBJICHHMSI MOJEKYJISIPHBIX H
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJETHBIX) (HOPMYJ OPraHUYECKHUX
BEIIECTB;

COCTaBJISTh YpPaBHEHUS XHUMHUYECKHX PEAKIHUA W PacCKpbIBaTh HMX CYIIHOCTD:
OKHCITUTEIbHO-BOCCTAHOBUTEIBLHBIX peakiui MOCPEICTBOM COCTaBJICHUS
ANIEKTPOHHOTO OajaHca »dTUX peakUuid, peakiuil HOHHOTO oOMeHa MyTEM
COCTaBJICHUS UX TMOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHCHUM;

U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJISI MIUTFOCTPALUUA UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: YCTAaHABIMBATH NPHUHAIJICKHOCTh H3YUEHHBIX
OpPraHMYEeCKUX BEIIECTB MO UX COCTaBy MU CTPOCHHUIO K OIPEICIEHHOMY
KJIaccy/Tpymnne COEIMHEHWH, JaBaTh WM Ha3BaHHWS 10 CUCTEMAaTUYECKOMN
Homenkiarype (IUPAC) u mpuBOIuTH TpHWBHAIBHBIE Ha3BaHUS [JI OTIEIbHBIX
OpeACTaBUTENEH OPraHMYECKUX BEIIECTB (PTWICH, ALUETUJICH, TOJIYyOJl, TJIMLEPUH,
ATWICHIJINKONb, (eHon, Gopmanbierus, aneTaibIeTui], aleToH, MypaBbHHAsS
KHCJIOTA, YKCYCHAas KHUCJIOTa, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTHUHOBASI KUCIOTHI,
[JIMIWH, aJaHWH, MaibTo3a, (PyKTO3a, AHWIWH, NUBHHHI, H3OMPEH, XJOPOMPEH,
CTUPOI U ApYTHUe);

chOpPMHUPOBAHHOCTh yYMEHHUS OMNPENENsITh BUJ XUMHUYECKOM CBSI3HM B
OpraHUYECKUX COEJUHEHMSIX (KOBaJ€HTHass M HOHHAs CBfA3b, G- U T-CBS3b,
BOJIOPOJHAS CBS3b);

c(hOpPMHUPOBAHHOCTh YMEHUS TPUMEHITh TOJOXKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. bytnepoBa st 00bsICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS,

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTePU30BaTh COCTAB, CTPOCHUE, (PU3HUECKHE
M XUMUYECKHE CBOWCTBA THUIHUYHBIX MPEACTABUTENCH pa3IMYHBIX KJIACCOB
OpraHUYECKUX BEUIECTB: AJIKAHOB, IMUKJIOAJIKAHOB, AJIKEHOB, AJIKQAUEHOB, AJIKUHOB,
apoOMaTUYECKUX YIJIEBOJOPOJIOB, CIUPTOB, ajbJErMAOB, KETOHOB, KapOOHOBBIX



KHUCJIOT, MPOCTBIX U CIOXKHBIX A(PUPOB, KUPOB, HUTPOCOCIUHEHHI U aMUHOB,
aMUHOKHCJIOT, OCJIKOB, YIJIEBOJAOB (MOHO-, M- U MOJUCAXaPUAO0B), UIUTIOCTPUPOBATH
T€HETHYECKYIO CBSI3b MEXIY HHUMHU YPABHEHUSAMHU COOTBETCTBYIOIIMX XHUMHUYECKUX
peaKkIuii ¢ UCMOIB30BAHUEM CTPYKTYPHBIX (POpMYyIT;

c(hOpMUPOBAHHOCTh yMEHHUS TMOATBEPKJaTh Ha KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTU PEAKIIMOHHON CIMOCOOHOCTH OPraHUYECKUX COCAMHEHUU OT
KPaTHOCTU M TUIA KOBAJCHTHOM CBSI3U (G- U M-CBSA3U), B3AUMHOT'O BIUSHUS aTOMOB U
rpyIN aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKHU YTJIEBOJIOPOJIHOIO
CHIpbs (HE(Th, MPUPOJIHBIN Ta3, YTOJb), CIIOCOOBI €r0 MepPepadbOTKU U MPAKTUIECKOE
IPUMEHEHHE MPOYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOW 3HAHUHW O ECTECTBEHHO-HAYYHBIX
MeToJaX TMO3HAHUS — HAOMIOJCHUH, MU3MEPEHUM, MOJCIUPOBAHUU, DKCIICPUMEHTE
(pealbHOM U MBICJIEHHOM ) U YMEHUS MPUMEHSTh dTU 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHITH OCHOBHBIC OIEPAIMH MBICITUTEILHON
NEATeIbHOCTH — aHaJIW3 WU CHUHTE3, CpaBHEHHUE, O0O0OIICHHE, CUCTEMAaTHU3alluIo,
BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€M — i1 U3Y4YEHHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PEAKIIHIA;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBIABISTH B3aUMOCBSI3b XMMHYECKUX 3HAHUU C
HNOHSATUSAMM W TPEICTABICHUSMH JAPYTMX €CTECTBEHHO-HAYYHBIX IPEIMETOB MJIS
0oyee OCO3HAHHOTO TOHHMMAHHS CYIIHOCTH MaTepUaTbHOTO E€IUHCTBA MUDA,
UCIIOJIb30BaTh CHCTEMHbIE 3HAHUS [0 OPraHUYECKOW XMMHH [JIi OOBSCHEHUS U
IPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOBOJUTH PACUETHI IO XUMUUYECKUM (HOpMysIam
U YpPaBHECHHUSM XHUMHUYECKHX PEAKIHMA C HCIOJIb30BaHHEM (PU3MUYECKUX BEIHYUH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Pacy€Thl MO HAXOXKACHUIO XUMHYECKOW (QOpMYyIIbI
BEIIECTBA 110 M3BECTHBIM MAaCCOBBIM JIOJSIM XMMHUYECKHX 3JIEMEHTOB, MPOIYKTaM
CropaHwusi, TNIOTHOCTU Ta3000pa3HbBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATH, aHATTU3UPOBATh U OIEHUBATH C
MO3UINN IKOJOTUYECKON O€30MaCHOCTH MOCTIEACTBUS OBITOBOM M IPOM3BOICTBEHHON
JESITETPHOCTH YEJIOBEeKa, CBS3aHHOW C TIEpepabOTKOM BEIIeCTB, HCIIOIb30BAThH
MOJIYYCHHBIC 3HAHUS JJIl TPUHATHAS TPAMOTHBIX pEHIeHUN MpoOJeM B CUTYyaIHsX,
CBSI3aHHBIX C XUMHECH;

c(hOpPMHUPOBAHHOCTh YMEHUN: CAMOCTOSITEIHHO TUIAHUPOBATH W TPOBOAHUTH
XUMUYECKUI JSKCHNEpUMEHT (TOJIydeHUEe U H3YyYEHHE CBOMCTB OpPraHUYECKHX
BEIIECTB, KAYECTBEHHBIE pEAKIUU  YIJIEBOAOPOJOB  PA3JIUYHBIX KIACCOB U
KUCJIOPOJICOJICPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE JKCHEPUMEHTAIbHBIX
3a/lad O PACMO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOJCHUEM MPABUII



O0e3zomacHoro oOpamieHusi ¢ BellecTBaMH U J1abopaTOpHbIM OO0OpPYIAOBAHUEM,

GopMynupoBaTh 1LE€JIb HMCCIEIOBaHUS, MNPEACTaBIATH B pPa3NIMYHON  (opme

PE3yNIbTAThl HKCIIEPUMEHTA, AHAIU3UPOBATH U OLEHUBATH UX JTOCTOBEPHOCTD;
c(hOpMHPOBAHHOCTh YMEHHIA:

coOI01aTh MpaBujia HKOJOTMYECKH LEIecO00pa3HOro IMOBEJAEHUsI B OBITY U
TPYJOBOM JAESATENIBHOCTH B UEISAX COXPAaHEHUS CBOETO 3/I0POBbs, OKpYXKalolen
IIPUPOIHON Cpelbl U JOCTUKEHUA €€ YCTOMYUBOIO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHYECKOrO JEHCTBUS Ha JKUBBIE OPraHU3MBbI
onpeenEHHbIX OPraHMYECKUX BEIEeCTB, MOHUMas cMbica nokazatens [1J1K;

aHAJIM3UPOBATH 11€J1eCO00PAa3HOCTh TMPUMEHEHUS OPraHMYECKUX BEIIEeCTB B
IPOMBIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUS PUCK-TI0JIb34;

c(OpPMHUPOBAHHOCTh YMEHHMH: OCYIIECTBISATh II€JICHANPABICHHBIA MOUCK
XUMHYECKOW MH(OpMALMK B PA3IMYHBIX MCTOYHHMKAX (Hay4yHass M y4eOHO-Hay4dHas
JTuTepaTypa, CpelcTBa MaccoBod mHpopmaiuu, UHTEpHET U Apyrue), KpUTHYECKU
aHANIM3UPOBATh XUMHUYECKYIO MH(POpMaINIo, repepadaTbiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHH C MMOCTaBICHHON y4eOHOM 3a1auei.

11 KJIACC

[IpenmeTHble pe3yabTaThl OCBOCHHS Kypca «O01ast 1 HeopraHuueckasi XuMUs»
OTpaXkaroT:

c(OpPMUPOBAHHOCTh MPEJICTaBICHUI: O MaTepUalIbHOM €IWHCTBE MHpa,
3aKOHOMEPHOCTSX U IT03HABAEMOCTH SIBIICHUN IPUPOJIBI, O MECTE U 3HAYCHUH XUMHUHU
B CHUCTEME €CTECTBEHHBIX HayK U €€ poJii B 00E€CIeUeHUH YCTONYMBOI'O pa3BUTHS, B
peleHny IpobieM HKOJIOTMYECKOM, SHEPreTHYeCKOM M MUILEBON O€3011acHOCTH, B
Pa3BUTHM MEIULMHBI, CO3JaHUU HOBBIX MAaTEPUAJIOB, HOBBIX HCTOYHUKOB HEPTUH, B
o0ecrnedYeHnn  palUoOHAJIbHOIO  MPUPOJONONb30BaHMUS, B  (OPMUPOBAHUU
MHUpPOBO33pEHUsI U OOmel KynbTypbl UeJIOBEKa, a TaKkKe DKOJOTHYECKU
000CHOBAaHHOT'O OTHOLIEHUSI K CBOEMY 37I0POBBIO U MPUPOIHON Cpefe;

BIAJCHUE  CUCTEMOM  XMMHMYECKHMX  3HAHMM,  KOTOpas  BKIIOYACT:
OCHOBOIIOJIATAOIIME TOHATUS — XUMUYECKUN 3JIEMEHT, aTOM, PO aToMa, U30TOIBI,
JNIEKTpOHHAst 000MoYka aroma, S-, P-, d-aToMHBIE OpOUTAaTW, OCHOBHOE H
BO30YXKAEHHOE COCTOSIHMSI aToMma, TUOpUAM3aIMs AaTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa,  BaJ€HTHOCTb,  3JEKTPOOTPULATEIBHOCTb,  CTENEHb  OKHCIICHHS,
XUMHYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METa/NINYecKas, BOJOPOJIHAs),
KpUCTAJUINYECKAsl pelETKa, XHWMHYECKash peakuus, pacTBOp, 3JIEKTPOJIUTHI,
HEAJIEKTPOIUTBI,  JJIEKTPOJIMTHYECKAss JAMCCOLMALNS, CTENEHb JAUCCOLIMALINH,
BOJIOPOAHBIN TOKa3aTellb, OKHUCIHUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3(deKT
XUMHYECKOM pPEAKLUNU, CKOPOCTh XMMHUYECKOW pPEaKIMH, XMMHUYECKOE PaBHOBECHE;
TEOPUHU U 3aKOHBI (TEOPHUs JIEKTPOJIUTUYECKON JUCCOLMALINY, TEPUOANYECKHUI 3aKOH
J.11. MenneneeBa, 3aKOH COXPAaHEHMS MAacChl BEILECTB, 3aKOH COXPAHEHUSA H



IIPEBpPALICHUS JHEPTUM NPU XUMHUYECKUX DPEAKLIMAX, 3aKOH IOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JEHUCTBYIOLIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3bIK
XUMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIME B OCHOBE ITOHMMAHMS MPUYUHHOCTHU
U CUCTEMHOCTHM XMMHYECKHX SIBJICHHM; COBPEMEHHBIE IPEICTABICHUSA O CTPOCHHH
BEIIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM M HAJIMOJIEKYJSPHOM YpPOBHSIX;
MIPEACTABICHAS O MEXaHW3MaxX XHMHUYECKUX PEaKIud, TEPMOJMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX HX IMPOTEKAHUS, O XHUMHUYECKOM pPABHOBECHH,
pacTBOpax M JAMCIEPCHBIX CHUCTEMaX; (DAKTOJOTMYECKHE CBEJACHHMS O CBOMCTBAx,
COCTaBe, MOJyYeHUH M 0€30MacHOM HCIIOJIb30BAaHUM BAKHEUIIUX HEOPraHUYECKUX
BEUIECTB B OBITY M MPAKTHYECKOW JI€ATEbHOCTH YeNOBEKa, OOMIMX Hay4YHBIX
OPUHIUIIAX XUMAYECKOTO IPOU3BOJCTBA;

c(OpPMHUPOBAHHOCTh YMEHHUM: BBIABIATH XapaKTEpHbIE MPU3HAKU TOHSATHUH,
YCTaHABIIMBaTh WX B3aMMOCBS3b, HMCIIOJIB30BATh COOTBETCTBYIOLIWE IOHATHUS IIPH
ONMMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUI;

c(OpPMHUPOBAHHOCTh YMEHHUSI HCIIOJIb30BATh XUMHUYECKYI0 CHUMBOJUKY IS
cocTtaBlieHUs  (GOpMya  BEUIECTB W YpaBHEHUM  XMUMHYECKUX  pEaKlUi,
cuctematnueckyro HomeHknatypy (IUPAC) u TpuBHaibHble Ha3BaHUS OTICIBHBIX
BEILECTB;

c(hOpPMHUPOBAHHOCTh YMEHUS OIPEACNATh BaJECHTHOCTh U CTENEHb OKUCIICHHS
XUMUYECKUX 3JIEMEHTOB B COEOUHEHHUSX, BUJ XHUMHUYECKOM CBA3M (KOBAJEHTHAas,
WOHHAs, METaJuUIM4ecKas, BOJIOPOJHAsA), THUN KPHUCTALIMYECKON  PEHIETKH
KOHKPETHOT'O BEIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT BUAA
XUMUYECKOW CBSI3M W THUIA KPUCTAUTMYECKOW PEIIETKH, OOMEHHBIM M JOHOPHO-
aKIENTOPHBIA MEXaHU3MbI 00pa30BaHMUs KOBAJCHTHOMN CBSI3H;

c(hOpPMHUPOBAHHOCTh YMEHUH: KIACCH(PUIIMPOBATH: HEOPTaHWYECKUE BEIIECTBA
10 UX COCTaBYy, XUMHUYECKUE PEAKIUU [0 Pa3IMYHBIM MPU3HAKAM (YHCIY U COCTaBY
pearupyronmx BelIeCTB, TEIUIOBOMY 3((EKTy peakiuu, H3MEHEHHIO CTeleHen
OKHCIIEHUSI DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTalu3aropa U Jpyrue);
CaMOCTOSITETIbHO BBIOMPATh OCHOBaHUS U KPUTEPUHU IS KJIacCU(UKALUN U3ydaeMbIX
BEILIECTB U XMMUYECKUX PEAKIIUN;

c(OpMUPOBAHHOCTh YMEHUS PaCKpbIBAaTh CMBICI MepHoArnUeckoro 3akona J[. W.
MenneneeBa U JEMOHCTPUPOBATh €r0 CHCTEMATH3UPYIOUIYI0, OOBSICHUTENBHYIO U
IIPOTHOCTHYECKYIO (PYHKIUU;

c(OpMUPOBAHHOCTh YMEHMI: XapaKTEPU30BaTh NEKTPOHHOE CTPOCHHUE aTOMOB
U HOHOB XMMMYECKHX JJIEMEHTOB NEPBOrO—4eTBEPTOro mnepuonoB lleproanueckoit
cucrembl J[.MI. MenneneeBa, HCHONB3Yys TMOHATHSA <«OQHEPIETUYECKUE YPOBHWY,
«QHEepPreTU4ecKue IMOAYPOBHU», «S-, P-, Od-aToMHBIE OpOUTANN», «OCHOBHOE U
BO30Y)X/IEHHOE HHEPreTUYECKUE COCTOSHHMS aTOMa»; OOBACHATh 3aKOHOMEPHOCTH



M3MEHEHHsI CBOMCTB XMMHYECKMX JJIEMEHTOB W MX COCIWHEHMH IO MEpuojaM H
rpynnaM Ilepuonnueckon cucremsl . 1. MenaeneeBa, BaJICHTHbIE BO3MOKHOCTHU
ATOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX IJIEKTPOHHBIX 000JIOYEK;

chOpMUPOBAHHOCTh ~ yYMEHUM:  XapakTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XUMHUYECKUE CBOKMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, OATBEPKIATh CYILIECTBOBAHUE
TEHETUYECKOW CBSA3U MEXKY HEOPIraHUYECKMMU BEIIECTBAMHU C IIOMOIIBIO YPaBHEHUI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

cOPMHPOBAHHOCTh ~ yYMEHMSI  PACKPbIBaThb  CYLIHOCTb:  OKHCJIHUTEJIbHO-
BOCCTAHOBHUTEJIbHBIX PEAKLUA MOCPEJCTBOM COCTaBJIEHHUS JIIEKTPOHHOTO OajaHca
ATUX peakUuid; peakuuid HMOHHOTO OOMEeHa MYTEM COCTABJICHHMS HMX TOJHBIX U
COKpAILEHHBIX VOHHBIX YPaBHEHUN; peaxkuuii TUPOIN3a; peakuui
KOMIUIEKCOOOpa30oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB LIMHKA U aJIIOMUHUS);

cOPMHUPOBAHHOCTh YMEHUS  OOBSCHATH 3aKOHOMEPHOCTH  IPOTEKAHHS
XUMUYECKUX PEAKUUl € YYETOM HMX DHEPreTHUYECKUX XapaKTEPUCTHK, XapakTep
U3MEHEHNS CKOPOCTH XHMMHUYECKOW pEaKIMu B 3aBUCUMOCTH OT Pa3IUYHBIX
(GakToOpoB, a TaKkKe XapaKTep CMEIIECHUS XUMHYECKOTO PAaBHOBECHS IO BIUSHHEM
BHEITHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMHPOBAHHOCTh YMEHUSI XapaKTePU30BaTh XMMHUECKHE PEAKIIUH, JIekKaI1e
B OCHOBE IIPOMBIIIIEHHOTO MOJIYYEHHsI CEPHON KUCIIOTHI, aMMHaKa, O0II1e Hay4YHbIe
OPUHIUIOBL ~ XUMHUYECKUX  HPOU3BOACTB;  LEJIECOO0pa3HOCTh  IPUMEHEHUS
HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH M B OBITY C TOYKH 3pEHUS
COOTHOULIEHUS PUCK-TI0JIb3A;

c(OpMUPOBAHHOCTh BIJIAJICHUS] CHUCTEMOM 3HaHUH O MeTOoJaxX Hay4YHOIo
NO3HAHUS SABJIEHUN MNpuUpoAbl — HaOMIOIEHUE, W3MEPEHHE, MOJCIUPOBAHNUE,
DKCIIEPUMEHT (pEeajbHbIii U MBICICHHBIN), UCIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX,
YMEHUS NMPUMEHSTDH 3TU 3HAHUS IIPU DKCIEPUMEHTAIbHOM HCCIIEIOBAaHUN BEIECTB U
11 OOBSICHEHUSI XUMUYECKUX SIBJICHUM, UMEIOIINX MECTO B IPUPOJIE, TPAKTUUECKON
NEATEIIBHOCTH YEJIOBEKA U B IIOBCEIHEBHOU KU3HH;

c(OpMUPOBAHHOCTh YMEHHS BBISBIATH B3aUMOCBSI3b XMMHUYECKUX 3HAHUU C
IIOHATHUAMHU U TPEACTABICHUSAMM APYIHX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0oJj1ee 0OCO3HAHHOTO TTOHUMAaHUS MaTepUAIbHOTO €IMHCTBA MUDPA;

c(OpMUPOBAHHOCTh YMEHHS NMPOBOJUTH PACUETHI: C UCIOJIB30BaHUEM MOHATUN
«MaccoBasl JOJs BEUIECTBA B PAaCTBOPE» M «MOJSpPHAs KOHLEHTPALMSA»; MacCChl
BEIIECTBA WJIM 00BbEMa raza IO HM3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIH
00BEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKLIMU BEIIECTB; TEIIIOBOTO AP (deKTa peaKiny;
3HAQ4YEHUS BOJOPOJHOIO IOKA3aTelsl pacTBOPOB KHUCIOT M IIEIOYEHM C H3BECTHOM
CTETIEHbIO JIMCCOLMALMU; Macchl (00BbEMa, KOMMYECTBAa BELIECTBA) MPOIYKTA
pEaKIuy, €CIM OJHO U3 UCXOAHBIX BEIIECTB JAaHO B BUJIE PACTBOPA C ONPENEIEHHOU



MacCOBOM J10JIel pacCTBOPEHHOI'O BEIIECTBA WM JAaHO B U30BITKE (MMEET MPUMECH);
JIOJIA BBIXOJa IPOJYKTa peaKkiuu; 00bEMHBIX OTHOLIEHUN Ta30B;

c(hOpMUPOBAHHOCTh YMEHUN: CaMOCTOSITEIBLHO IUJITAHUPOBATh W MPOBOJUTH
XUMUYECKUI SKCIIEPUMEHT (MPOBEICHUE PEaKIMii HOHHOTO 0OMEHA, MOITBEPKICHUE
KaueCTBEHHOI'0 COCTaBa HEOPTraHUYECKUX BEIIECTB, OINpEJEICHUE CPelbl paCTBOPOB
BEILIECTB C MOMOIIbIO MHANKATOPOB, U3YUYCHHUE BIUSHUS Pa3TUYHBIX (PAKTOPOB Ha
CKOPOCTh XMMHUYECKOM pEaKIUU, PElIeHHE IKCIECPUMEHTAIBHBIX 3a7ad 0 TeMaM
«Metaib» 1 «Hemetaiib») ¢ cobiroeHneM MpaBuil O€30MacHOr0 OOpalieHus ¢
BEIIECTBAMU M JlabopaTopHbIM  oOopyaoBaHueMm,  GOpMyIUpOBaTh  1EJb
UCCJICJIOBAHUS, TPEJCTABISATh B pPa3IUUyHOA (opMe pe3ysabTaThl SKCIEPUMEHTA,
aHAJIM3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUM: COOJIONATh TMpaBUJia MOJb30BAHUS XUMHUUYECKOM
nocyjgod u jabopaTopHbIM 00OpYyJIOBaHHEM, OOpallleHHs] C BElIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKIHMSMU TIO BBITIOJHEHUIO JIAOOPATOPHBIX XUMHYECKUX
OTBITOB, JKOJOTHMYECKH 11e71ecCO00pa3HOTO TIOBEJICHHS B OBITY U TPYJI0OBOHU
JEATeTbHOCTH B LENSAX COXPAHEHUS CBOErO 3JI0POBBS, OKPYXKAIOIIEH MPUPOIHON
cpeabl W JIOCTWKEHHMsT €€ YCTOWYMBOTO PAa3BHUTHS, OCO3HABaTh OMACHOCTH
TOKCUYECKOTO JCHCTBUSI Ha JKUBBIC OPraHU3MBI OMNpPENEIEHHBIX HEOPraHUYECKHUX
BEILIECTB, ITOHMMAas cMbIc noka3arens 11JIK;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBISATh II€JICHANPABICHHBIA MOUCK
XUMHYECKOW MH(OpMAIMK B PA3IMYHBIX MCTOYHHMKAX (Hay4yHass M y4eOHO-HaydHas
JTUTepaTypa, cpelncTBa maccoBod mH@opmainuu, UHTEpHET U JApyrue), KpUTUYECKH
aHAIM3UPOBATh XUMUYECKYIO0 HH(pOpMaIUIo, repepadaThiBaTh €€ U HCIOJIb30BaTh B
COOTBETCTBHH C TMOCTABJICHHON yueOHOH 3a1auei.
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HaumeHnoBaHue pa3iesioB U TeM uu¢poBbIe
Ne i/mm P Konrtpoabusie | IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pasznen 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanyeckuii 3akoH
1.1 u [lepuoanueckas cucTeMa XUMHUYECKUX 9
anemenToB [l. 1. Menneneepa
12 Crpoenue BemiectBa. MHOrooOpasue 11
' BEIIECTB
1.3 XHUMHUYECKUE PEAKIUU 19 3
Hroro no paszneny 39




Pa3nes 2. Heopranuveckasi Xumust

2.1 Hemeranmsr 31 3
2.2 Meramibt 23 2
Hroro no pazgeny 54
Pa3nen 3. Xumusi u Ku3Hb
31 MeTo 16l TTIO3HAHUS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8
IMOYPOYHOE IIVIAHUPOBAHME
10 KIIACC
Koan4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypcsbl
[IpenmMer u 3HaYeHHE OpPraHNYECKON XUMUH,
1 MPEACTaBICHUE O MHOTOO0Opa3uu 1
OpPraHUYECKUX COCAMHEHUN
DNEeKTPOHHOE CTPOEHUE aToMa yriepoja
2 (ocHOBHOE U BO30YXIEHHOE COCTOSIHHS). 1
BanenTHble BO3MOKHOCTH aToma yriepoja
3 XuMHYeckas CBSI3b B OPraHU4EeCKUX 1
coenuHeHUsIX. MexaHu3Mbl 00pa3oBaHUs




KOBAQJICHTHOM CBSI3U, CIOCOOBI pa3phiBa
CcBA3EH

Teopust CTpoOEHUSI OPraHUYECKUX
coenuHenuit A. M. byrieposa

Bunsl nzomepun: cTpykrypHas,
IIPOCTPAHCTBEHHAA. DJIEKTPOHHBIE A3PPEKTHI
B MOJIEKYJIaX OpPraHUYECKUX COEIUHEHUH

[IpencraBnenue o ki1accuPpUKaIU 1
cucremartrueckas Homenknarypa (IUPAC)
OpraHMYECKUX BEIEeCTB

Knaccudukanus peakmnuii B opraHn4ecKon
XUMHH

Cucrtemaru3anusa 1 0000IeHe 3HAHUH 110
TeME

AJIKaHBI: TOMOJIOTHUECKHH psl, oO1as
dhopmyna, HOMEHKIATypa U U30Mepus,
AIIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10

dusnyeckue U XUMUYECKHE CBOMCTBA
AJIKAaHOB

11

Haxosxnenue ankanos B npupoje. CriocoOsl
MOJIy4eHUsl U IPUMEHEHHUE aJIKaHOB

12

Huknoankansl: o0mmas Gopmyna,
HOMEHKJIATYpa ¥ U30MEPUsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJIy4€HUs U TPUMEHEHUE

13

Pemenue pacu€THBIX 3aa4 Ha ONIPEAEICHUE
MOJIEKYJISIPHOM (POPMYJIIBI OPraHNYECKOTO




BCUIECCTBA I10 MACCOBBIM J0JIsIM aTOMOB
9JIEMEHTOB, BXOISIIHUX B €r0 COCTaB.
Cucrematuzanusa 1 0000I1IeHne 3HaHUH 110
TeMe

14

AJIKEHBI: TOMOJIOTHYECKHH psJl, 001as
(bopmya, HOMEHKIIATypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CTpyKTypHas U IUC-TPAHC-U30MEPHUS
AJIKEHOB

15

dusnyeckue U XUMHYECKUE CBOMCTBA
ankeHoB. [IpaBnino MapkoBHHKOBa

16

CriocoOblI mostydeHus: 1 IpUMEHEHUE aJIKEHOB

17

[IpakTnueckas padorta Ne 1 mo Teme
"[losrydeHue 3TUIEHa U U3yYEHUE €ro
CBOMCTB"

18

Pemenue pacu€THbIX 3a7a4 Ha OTNIpe/ieTICHHE
MOJIEKYISIpHOM (OpMYJIIbl OPraHUUECKOrO
BEIECTBA

19

ANKaJMeHbl: CONPsHKEHHDBIE, U30JUPOBAHHBIE,
KymynupoBaHHble. OcCOOEHHOCTH
AJIEKTPOHHOTO CTPOEHUS

20

XHUMHUYECKUE CBONCTBA CONPSHKEHHBIX
IIUEHOB

21

CriocoOBbl MOJIY4YCHUS U TPUMCHCHUC
aAJIKaIUCHOB

22

AJIKUHBI: TOMOJIOTHYSCKUM pAA, 06ma;1
(I)OpMYJ'Ia, HOMCHKIJIaTypa, 3JICKTPOHHOC U
IPpOCTPaHCTBCHHOC CTPOCHUC MOJICKYII,




¢bu3nveckue CBOKWCTBA

23 XUMHUYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakiy Ha TPOMHYIO CBSI3b

o5 CrniocoObl mosTy4eHHs U IPUMEHEHNE
QIIKIHOB

26 Pemrenne 3aga4: pac4€Tsl 10 YpaBHEHUIO
XUMHYECKOHN peaKIuu

97 CucremaTtu3zanus 1 000011eHHEe 3HaHUN IO
TeMe
ApeHBI: TOMOJIOTHYECKUH PsifI, 001Iast
(dbopmyna, HOMEHKIIaTypa. DJIEeKTPOHHOE U

28 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT
OeH30J1a U TOTyoJia, UX (pU3HYecKue
CBOMCTBA

29 XUMHUYECKUE CBOMCTBA APEHOB: PEaKIINHU
3aMeleHus
XUMHUYECKUE CBOMCTBA apEHOB: PEaKIINKU

30 MIPUCOETUHEHHM S, OKHUCIICHUE TOMOJIOTOB
OeH3ona

31 Oco0EHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIA
Pemenue pacu€THbIX 33724 Ha ONpeAeTICHIE

32 MOJIEKYISIpHOHM (hOpMYIIbI OPraHUYEeCKOTro
BEIECTBA

33 CriocoObl MosTyueHus: U IPUMEHEHHUE apeHOB

34 I'eneTnueckas CBS3b MEXKIY PA3TUYHBIMU
KJIaccaMU YIJIeBOI0POI0B

35 Pacu€tbl o ypaBHEHUSIM XUMHUYECKUX

peakuuii. CuctemMaruszaius u 00001eHne




3HAHUH 110 TEME

36

[Ipupoauslii ra3. [lonytaeie HeTAHBIE Ta3bI

37

KameHnHbI#1 yroJib ¥ IpoIyKThI €10
nepepadboTKu

38

HedTs 1 criocoOb1 €€ mepepaboTKH.
[IpumeHeHue npoayKkToB nepepadoTku HedhTH

39

I'enermueckas CBI3b MCKAY pa3IM4YHbIMU
KjracCaMH yrjieBoaopoaoB

40

I"anoreHonpoU3BOIHBIE YTIIEBOIOPOIOB:
JIEKTPOHHOE CTPOEHUE; PEAKIIMH 3aMEIEeHUS
rajoreHa

41

JeicTBue menoyuent Ha
rajoreHnpou3BoiHbIe. B3anmoaeiictue
JIIUTAJIOTeHAJIKAHOB C MarHueM M IIMHKOM

42

CucreMaruzanys 1 0000IeHrEe 3HAHNUI 110
pazgeny "YrieBoaopoasr"

43

KonTtponpHas padoTa o teme
"Yraesomopoab"

44

[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHH psl, oOmias hopmyna,
CTpOEHUE MOJIEKY, U30MepHs,
HOMEHKJIaTypa, Kiaccuduxanus, Guandeckue
CBOMCTBA

45

XuMHuJecKre cBolicTBa MMpCaACIbHBIX
OJHOATOMHBIX CIIUPTOB

46

CrniocoObl nosTyyeHus U NpUMEHEHNe
OJIHOATOMHBIX CITUPTOB

47

IIpocTslie 3¢upbl: HOMEHKIIATYpa U




n30Mepusi, 0COOCHHOCTH (PU3NIECKUX U
XUMHYECKUX CBOMCTB

MHoroaToMHBIE CIIMPTEL: 3TUJICHIJIMKOJIb U

48 TIIMIEPUH, UX (U3NIECKUE U XUMHUECKHUE
CBOMCTBA

49 CrniocoObl mosTy4eHHs U IPUMEHEHNE
MHOTOAaTOMHBIX CITUPTOB

50 ®deHoJI: CTPOEHUE MOJIEKYITBI, (PU3UYECKHE
cBoiicTBa. TOKCHUYHOCTH (heHOoIa

51 XuMudeckue cBoicTBa (heHoa

52 Crioco0sI mosTy4eHus U mpuMeHeHue (heHona
[IpakTueckas padota Ne 2. Pemenue

53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"Cruptsl 1 heHoBI"

54 CucreMaruzanys 1 0000IeHrEe 3HAHNUI 110
TeMe
ANbJIEruibl U KETOHBI: 2JIEKTPOHHOE

55 CTpOeHUE KapOOHUIILHON TPYIIIbI;
TOMOJIOTHYECKHE Psifibl, 001mas hopmyia,
M30MepHs U HOMEHKJIaTypa

56 ANbJIErUIbl U KETOHBI: (PU3NYECKHE
CBOMCTBA; peaKkIMu MPUCOCANHEHUS

57 Peakuuu oxuciaeHus 1 KaueCTBEHHbBIE
peaKIuu albJIeruI0B U KETOHOB

58 CrniocoObl MosTyyeHHs ajlbJIeru0B U KETOHOB
O/HOOCHOBHBIE MTpe/ieNIbHbIE KApOOHOBBIE

59 KHCTIOTBI, 0COOEHHOCTH CTPOSHUS UX

MOJICKYJI




60

N3omepust 1 HOMEHKIIATypa KapOOHOBBIX
KHCJIOT, X (pu3HuecKue cBOiCcTBa

61

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62

OcoOeHHOCTH CBOWCTB MypaBbUHON
KHACIOTHL. MHOT0OOOpa3ue KapOOHOBBIX
KHCJIOT

63

Oco0eHHOCTH CBOICTB: HEMPEAEIbHbIX U
apoMaTU4ecKnX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraBuTenu BhICIINX
KapOOHOBBIX KHUCIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCIIOT

65

CriocoObI mosTy4eHHs 1 IPUMEHEHNE
KapOOHOBBIX KHCIIOT

66

CrnoxHbIe Y(QUPBI: TOMOJOTHYECKUH P,
oburas popmysa, U30MepHUs 1 HOMEHKJIATypa

67

dusnyeckue U XUMUYECKHE CBOMCTBA
a¢upoB

68

Pemenne pacu€THbIX 3a1a4: M0 YPaBHEHUIO
XMUMHUYECKOHN peaklnu, Ha OIpeieieHHe
MOJIEKYISIpHOHM (hOpMYIIbI OPraHUYEeCKOTrO
BEIECTBA

69

IIpaktuyeckas pabora Ne 3. Pemenue
9KCIEPUMEHTAJIBHBIX 3a/a4 110 TEME
"KapOoHoBbIe KUCHOTHI. CloKHBIE 3pUpHI"

70

XKupsl: crpoenue, pusznveckue u




XUMUYECKHE CBOMCTBA (TUAPOIIU3)

71

OCoOGeHHOCTH CBOWCTB JKUPOB, COJICPIKAIINUX
OCTaTKH HCHIPCACIIbHBIX ) XUPHBIX KHUCJIOT.
JKups! B npupone

72

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Mooiee aevicreue. Ilorsarue o
CUHTeTHYeCKUX Motouux cpeactrax (CMC)

73

['eneTnveckas CBsI3b YriaeBOJOPOJOB U
KHCJIOPOJICOACPIKALTUX OPraHMUECKIX
BEILECTB

74

Pacuérel no ypaBHEHUSIM XUMUYECKUX
peakuui

75

Cucrtemaru3anusa 1 0000IeHe 3HAHUH 110
TeME

76

OO0mmas XxapakTepHUCTHKA YTIICBOJIOB U
Kiaccuukaiuys yrieBo10B (MOHO-, TU- U
TTOJIFCaxapy bl )

77

Monocaxapuabl: puznyecKue CBOMCTBa U
HaxX0XJIeHHE B IPUPOJIE

78

HpI/IMeHeHI/IC T'JIFOKO3EI, e€ 3HaUCHUE B
KUBHCACATCIIbHOCTH OpraHu3smMa

79

Jlucaxapuipl: caxapo3a, MajabTO3a U JIAKTO3a.
Haxosxenue B mpupo/ie U IpuMEHEHHe
JUCaxapuIoB

80

HOJ'II/IC&XElpI/II[LIZ CTPOCHUC MAKPOMOJICKYII,
(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHEC CBOﬁCTBa,
MNPHUMCHCHUC

81

[TonsTue 06 HCKYCCTBCHHBIX BOJIOKHAX




Pemenne PACUYCTHBIX 3aJa4 Ha OIIPEACICHUC

82 JIOJTM BBIXOJ1a TIPOYKTA PEAKIHH OT
TEOPETUIECCKH BO3MOKHOTO

83 CucreMaru3zanus 1 0000IeHHE 3HAHUHN 10
pazueny
KonTposnsHas paboTa o teme

84 "Kucnopoaconepkaiye opraHudecKkme
coenuHeHMs"
AMuHBIL: K1accu(UKalus, CTpoeHUE

85 MOJIEKYJI, 0011asi popMyIia, U30Mepus,
HOMEHKJIaTypa U (U3HUYECKUE CBOMCTBA

86 XUMUYECKUE CBOMCTBA anu(paTHUECKUX
aMHHOB

87 AHUIIVH: CTPOCHHE aHWINHA, 0COOEHHOCTH
XUMHUYECKUX CBOMCTB aHUJIMHA

88 CriocoObl MoTy4eHust ¥ IPUMEHEHNE
annpaTHIECKUX aMUHOB
AMMHOKHUCIIOTHI: HOMEHKJIATypa U U30MepHus,

89 ¢duszudeckue cBorictBa. OTIEIbHBIC
MPEACTABUTENH (l-aMHUHOKHUCIIOT
XuMHYECKHE CBOMCTBA aMUHOKHCIIOT, HX

90 OHOJIOrMYECKOE 3HAUYEHHE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIN3 TICHTHIOB

o1 benku xak nmpupoAHbIC TTOJIUMEDPHI;
CTPYKTYpPBI OEIIKOB

92 XuMHYecKre CBOMCTBA OEIKOB

93 A3oTCcoepIKale reTepPOIMKINIYecKHe

COCAMHCHUS. HYKJ'ICI/IHOBBIe KHUCJIOTBI:




COCTaB, CTPOCHHUEC N OuoJIoruyecKas POJIb

94

[Ipaktudeckas padora Ne 4. Pemenue
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"A30TcoepKalue OpraHndecKue
coenuHeHus"

95

[Ipaktuyeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 110 TEME
"Pacnio3naBanne opraHMuecKuX coequHEeHUN"

96

KonTponsHas pabora o teme
"A30TCOIepKaIIe OPraHuIECKHe
coequueHus"

97

OcCHOBHBIE IOHATUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX COCMHEHUN 1
METOJBI UX CUHTE3a —II0JIMMEPU3ALNS U
MTOJINKOHJICHCALINS

98

[Tnactmaccel. YTrimzarus u nepepadoTka
IlacTuKa

99

DnacToMephbl: HaTypalbHbIM CHHTETUYECKHE
Kaydyku. Pe3una

100

Bomokna: HaTypaJbHBIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJII/IMCPBI ClICOuaJIbHOI'O
Ha3Ha4YCHUA

101

[IpakTuueckas pabota Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME
"Pacno3HaBaHue ILIACTMACC U BOJIOKOH"

102

O06o0011eHNe U cUCTeMaTU3aUs U3Y4€HHOTO
Marepuana 1o Teme "BrICOKOMOIeKyISIpHbIE
coenuHeHus"




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
11 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bceero Koutpoabubie | Ipaxriyeckue u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI pecypest

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHM 1

anemMeHT. M3oTomnsl

CrpoeHue AJIeKTPOHHBIX 000JI0YEK aTOMOB, 1

KBaHTOBBIE YKCIIa

Knaccudukanus XuMuueckux 3JeMeHTOB (S-, 1

p-, d-, f-amemenTHI)

Pacnpenenenue 31eKTPOHOB IO AaTOMHBIM 1

opOuTamsIM

ONeKTpOHHBbIE KOH(PUTYpaLUU aTOMOB

3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1

COCTOSIHUU

DNeKTpOHHbIE KOH(PUTYpaLUU HOHOB. 1

DNeKTPOOTPULIATEIBHOCTD

[lepuonnyeckuit 3akoH u Ilepuonnueckas

cucreMa XMMHUYEeCcKHUX 31eMenToB Jl. 1. 1

MeneneeBa, CB3b C COBpEMEHHOM Teopueit

CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB

XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH 1

MIPOCTHIX U CJIOXKHBIX BEIIECTB IO TpyHNaM U

nepuoiam




CucreMarusanys 1 00001IeHYE 3HAHUM IO
TEME

10

Buaer xuMuaeckou cBsa3u. MexaHu3MBbl
00pa30BaHUS KOBAJICHTHOW CBSI3H.
Bonopoanas cBa3b. MexXMOJIEKYIsIpHbIE
B3aUMO/ICHCTBHS

11

BaneHTHOCTP U BaJIEeHTHBIE BOBMOKHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX TE€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COCIMHEHUSX: COCTaB M HOMEHKJIaTypa

13

BemectBa moJiekynsspHOTO U
HEMOJIEKYJIIPHOTO CTpOoeHUs. THurbl
KPUCTANINYECKUX PELIETOK U CBOWCTBA
BEIIECTB

14

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJJIOUTHBIX pacTBOPax

15

VctuHHbIe pacTBOPHI: HACBIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatst

16

CriocoObI BhIpaskeHUSI KOHIIEHTPAIIUU
pacTBOpoOB

17

Pemienne 3amau ¢ UCHOIB30BaHUEM ITOHSITHI
""MaccoBasi J0Ji1 paCTBOPEHHOTO BellecTra',
"MoJsipHasi KOHUEHTpanus"

18

Knaccugukanus 1 HoMeHKIaTypa
HEOPraHNYECKUX BEILECTB

19

CI/ICTeMaTI/BaI_[I/IH u 0606IJ_ICHI/IG 3HAHMUH T10




TEMC

20

KonTtponsHas padora o temam "CrpoeHue
aroMa. [leproinueckuii 3aKOH U
HepI/IOHI/I‘ICCKaﬂ CHUCTEMA XUMHUUYCCKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTrooOpa3ue BemiecTs"”

21

Knaccudukanus XuMHuecKux peakuuii B
HEOPraHUYECKOW U OPraHNYECKON XMMUHU.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U MIPEBPAILECHHS SHEPTUU TIPH
XUMHUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKIIHIA.
TepMoxuMuueckue ypaBHEHHUS

23

Boruncnenus o ypaBHEHUSIM XUMHUYECKUX
peakuuii ¥ TepPMOXUMUYECKUM YPABHEHUSIM

24

CKOpOCTh XMMUYECKOH peakinu, eé
3aBUCHUMOCTD OT Pa3IMYHBIX (aKTOPOB.
Karanus u xatanuszaropsl

25

I'omorennsie u reTE€POrcHHbIC pCaKIun

26

[Ipaktrueckas padota Ne 1 mo reme "Bnusnue
pa3IuYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKOH peakiuun"

27

OO6paTtumbie U HEOOpaTUMBIE pEaKIIUH.
XUMHYECKOE pAaBHOBECHE

28

ITpaktuyeckas padora Ne 2 o teme "BnusHue
pa3nuyHbIX (PAKTOPOB Ha MOJI0KEHUE
XMMHUYECKOTO paBHOBecHA"

29

QHCKTPOJII/ITI/I‘-ICCKEIH JUCCOoanus. CunbHbIC




U cia0bie AMeKTponuThl. CTEeTeHb
JMCCOLIUAIIAN

Nonnoe npoussenenue Bojapl. Cpeaa BOJHBIX

30 pactBopoB. Bonopoansiii mokazarens (pH)
pacTBopa

31 I'mpaposns coneit. Peakiuu, nporekaroniye B
pacTBOpax AMEKTPOJIUTOB
[IpaxTueckas padota Ne 3 o teme

32 "XuMHYECKHE peaklliy B pacTBOpax
AIEKTPOIUTOB"

33 OKHCIUTETEHO-BOCCTAHOBUTEILHBIC PEAKITHH.
Baxuerire OKUCIUTENN U BOCCTAHOBUTEIN

34 MeTton 31eKTPOHHOTO (2JIEKTOHHO-UOHHOTO)
OanaHca

35 DNEeKTPOJIN3 PACTBOPOB U PACIIABOB BEIICCTB

36 Pemenue 3agau pa3auvHBIX THIIOB

37 Pemenue 3a1a4u pa3auvHBIX THIIOB

38 CucreMaruzanys 1 0000IIeHEe 3HAHNUI IO
Teme "XuMHYecKue peakiun"

39 KonTtponbHas padoTa o teme "XumMuueckue
peakuun"
[Tonoxenue Hemeramios B [lepuonnyeckoit

40 CHUCTeME XUMHYECKUX 31emMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMOB. OU3NYECKHe CBONCTBA HEMETAIIIOB

41 AnnoTponus HeMeTauloB (Ha puMepe
KHCTIopo/a, cephl, pocdopa u yriaepoaa)

42 Bogopoa: nonyuenue, pusndeckue u




XUMHUYECKUE CBOMCTBA. [ 'napuabl

43

l"anmorensl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI
HOJIy‘IGHI/IFI, (1)I/ISI/IIICCKI/IC U XUMHUYCCKHUC
CBOICTBA

44

l'anorenoBonopoasl. Baxunenmue
KHCJIOPO/ICOAEPKAILIE COCAUHEHUS
raJIore€HOB

45

JlaGopaTopHbIe U TPOMBIILIEHHBIE CTIOCOOBI
MOJTy4eHUs TayioreHoB. [Ipumenenune
TaJIOT€HOB U UX COSTMHEHUH

46

[IpakTueckas padota Ne 4. Pemenue
AKCIEPUMEHTAIbHBIX 33/1a4 110 TEME
"T"anorensr"

47

Kucnopoa: naboparopHblie ¥ MPOMBIIITICHHbIE
crocoObl MoJTydeHus, pu3ndecKue u
xuMuueckue cpoicta. O30H. [Ipumenenue
KHCJIOpO/1a U 030HA

48

OKCI/II[H " ICPOKCHUIBL

49

Pemenne 3aJla4 pa3/IMYHbIX THUIIOB

50

Cepa: HaxOXJIEHHUE B MPUPOJIC, CITOCOOBI
noytyueHusi, GU3NYECKUE U XUMUYECKHE
CBOMCTBA

51

CepoBoaopo, cynb(u bl

52

Kucnopozacoaepsxariye coeiuHEHHs CEpbl.
OCOOEeHHOCTH CBOMCTB CEPHOM KUCIIOTHI

53

IIpaktuyeckas padora Ne 5. Pemenue
AKCIIEpUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u
eé coequuenusa"




A30T: HaX0Xk/IeHHE B IIPUPOJE, CIIOCOOBI

o4 MOJTy4eHuUs1, GU3NIECKUE U XUMHUECKHIE
CBOMCTBA. AMMHMAK, HUTPHJIbI

55 Kucnopozacoaepsxamye coeiMHEHHS a30Ta.
OCoOGeHHOCTH CBOWCTB a30THOW KHCIIOTHI

56 [TpumeneHne a30Ta U €ro COCMHEHUI.
A30THBIE y10OpEeHUS
®docdop: HaxXOXKIEHHE B IPUPOJIE, CLIOCOOBI

o7 MoJyuyeHusi, GU3NYECKUE U XUMUYECKHE
cBoiictBa. ®ochuasl u pochun

58 Oxkcunpl hochopa, pochopcoaepxarniue
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenue docdopa u ero coeAMHEHUH.
dochopHbie y1oOpeHUst
[TpakTruueckas padota Ne 6. Permenue

60 AKCIIEPUMEHTAIILHBIX 3a/a4 10 TeMe "A30T u
dhochop u ux coenuHeHU"
VYrinepo: HaXoXKJIeHUE B IPUPO/IE,

61 AJUTOTPOITHBIE MOIU(PUKAINN;, PU3NUECKUE U
XMUMHYECKHE CBONCTBA, IPUMEHEHHE

62 Oxcup yriepoaa(ll), okenn yrnepoma(1V),
yroJibHast KUCIIOTa U €€ COJH

63 Pemenue 3aaau pa3nuyHbIX TUIIOB
Kpemuuii: HaxoxJIeHUE B IPUPOJE, CIIOCOOBI

64 NOJTy4eHHUs1, GU3NUYECKUE U XUMHUYECKHE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBass KHUCIOTA,

CHJIMKAThI




[IpuMeHeHne KpEMHUS U €T0 COCIUHEHUMN.

06 Crexio, ero nojgy4eHue, BUJIbI CTEKIIa

67 Pemenue 3a1a4 pa3InyHbIX TUIIOB

68 CucremaTtu3zanus 1 000011eHNE 3HaHUH IO
teme "Hemeraminr"

69 KonTpomsHas padora o Teme "HemeTasr"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K
[Tonoxenne metainos B Ileproanyeckon

71 CHCTEME XMMHUYECKHIX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS HNEKTPOHHBIX
000JI04€K aTOMOB METAJIOB

7 OO6mue ¢puznuecKkre CBOMNCTBAa METaJIOB.
[IpumeHeHre MeTaIoOB B ObITY U TEXHHUKE

73 CmnaBsl MeTauioB. Kopposust metamion

74 Pemenue 3aga4u pa3auvHBIX THIIOB
DJIEKTPOXUMHUYECKHUI P HATPSKECHUI

75 MeTtauioB. OOmMe crocoObl MOTydeHUs
METaJJIOB
OO6mras xapakTepucTuka MeTayioB | A-rpymmsl
[leproauueckoi CUCTEMbI XUMUYECKUX

76 aneMeHToB. Hatpuii u kanuii: nonmydenue,
¢buznyeckue 1 XuMUYeCKHe CBOWCTBA,
MPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COCIMHEHUN
Oomas xapakTepuctuka metayuion |A-

77 rpynns! [leproauueckoit cucTeMbl

XUMHYECKHUX DJIEMEHTOB. Maruni  KajJbIUi:




noJtydeHue, GU3NICCKUE M XUMUICCKHE
CBOWCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U
UX COEIUHEHUN

78 JXKécTkocTb BOJBI U CLIOCOOBI €€ YCTpaHEHUS

79 AntoMuHU: otydeHue, Gpu3ndeckue u
XUMHUYECKUE CBOMCTBA, MPUMEHECHHE
AMdoTepHbIe CBOMCTBA OKCHA U THIPOKCUIA

80 QTFOMHHWS, THAPOKCOKOMITIICKCHI aJTFOMUHUS,
WX TIPUMEHEHUE

81 Pemenue 3aga4u pa3auvHBIX THIIOB
[IpakTrueckas pabora Ne 7. Pemenue

82 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"Merauisl IJIaBHBIX oArpymnm"”
OO6mrast XxapaKTepUCTHKA METAJIJIOB TTOOOYHBIX

83 noarpymmn (b-rpymm) I[Teproauaeckoit
CUCTEMbl XUMHYECKUX IIEMEHTOB

84 PusnyecKknue 1 XMMUYECKHE CBOMCTBA XpoMa U
€ro COeMHEHH, UX IPUMEHEHHE
Baxwueiiive coeAMHEHNS] MapraHia.

85 [lepmanranaT Kanusi, €ro OKUCIUTEIbHBIE
CBOMCTBa
duznyeckue U XMMHUYECKHUEe CBOMCTBA JKeje3a

86 u ero coequHenuii. [lomyyenue u npumeHeHue
CILTIaBOB XKele3a

87 Pu3nuecKrue 1 XMMUUYECKHE CBOMCTBA MEIN U
€€ COeIMHEHU, UX TPUMEHEHUE

88 du3nyecKkrue 1 XMMUYECKHE CBOMCTBA IIUHKA U

€ro COCHHHCHHﬁ, HUX IPUMCHCHHUC.




I'mApOKCOKOMILIEKCHI LIMHKA

[Tpaktudeckas padora Ne 8. Pemenue

89 IKCIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
"Mertamisl m0OOYHBIX moArpym"”

90 Pemrenue 3a1a4 pa3iMyHBIX THIIOB

o1 O06006111eH1Ee U CUCTEMAaTU3alNs U3YYEHHOTO
Marepuania no reme "Metaysr"

92 Kontponbhas padoTa o teme "Metaisr"

93 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIIHS OIIHO0K
Ponb xumun B oGecrieueHuN yCTOWYUBOTO

94 pa3BuTus yenoBeuecTBa. [loHsTHE O HAyYHBIX
METO/1aX UCCIIeI0BaHNUs BEIIECTB
Hay4Hble npyHLIMIIBI OpraHu3aluu

95 XUMUYECKOT0 IIPOU3BOJICTBA.
ITpombllIEHHBIE CITOCOOBI OJTyYEHUS
BAKHEHIIINX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
Cpezbl U €ro NoCieACTBUS

97 XUMHUS U 3I0pOBbE YeI0BeKa. JIekapcTBeHHbIE
cpeacTBa

08 Xumus nuimy. Poias xumun B obecriedeHun
MUILEBOI 6e3011acHOCTH

99 Kocmernueckue u napgromepHbie CpeacTBa.
briToBas xumus
XHMHA B CTPOUTENILCTBE. BarkHelmue

100 CTPOUTEINIBHBIE U KOHCTPYKIIMOHHBIE

MaTepHraibl




101 Xumusi B CeIbCKOM X03siiicTBe. Opranndeckue

1
U MUHEpajbHbIE yIOOpPEHUSI
102 Cucremarusanus 1 0000IIeHAE 3HAHUHT 110 1
TEME

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JUIS YYAEHUKA

» Xumus, 10 xnacce/ 'abpuensua O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
* Xumus, 11 xnacce/ T'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., JIEBkun

A.H., Akimnonepnoe o6uiectBo «M3narensctBo «lIpocBemnienue»

METOANYECKHUE MATEPHUAJIbI VIS YUYUTEJISA

1. MeToaudeckoe ocodue /Uit yIuTeNs K 3aBEpIICHHON TPEeIMETHOW JTHHUH
yueoHukoB O.C. 'abpuenana u ap. "Xumud. 10 kmacc" "Xumus. 11 kmacc"
yri1yOJIeHHBIH YpOBEHb

2. O.C. I'abpuensn «HactonpHast KHUTA YIUTENS] XUMUN»-M,

«bnmuk 1 K»,2001

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://foxford.ru/teacher-dashboard

2. https://interneturok.ru/

3. https://my.1september.ru/

4. http:/lwww.fipi.ru/

5. https://Ibz.ru/metodist/iumk/chemistry/e-r.php

6. https://acetyl.ru/



7. http://mmlab.ru/products/chemlab/chemlab.shtml

8. https://college.ru/himiya/

9. https://media.prosv.ru/lab/app/projects

10. https://globallab.org/ru/project/catalog/#.YteZdXZBy70

11. https://nano-grad.ru/
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