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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
benepaibHOM 00pa3zoBaTENLHOM MporpaMmsbl cpeanero ooimero oopazopanusi(DOIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBarelbHBIX opraHm3anusx Poccuiickoit  ®Denepanuu,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha YPOBHE YIIIYOJIEHHOTO HW3Y4YEHHUS 3aHMMAET BaXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpaMme mno XuMMHM Ha3HAaY€HUE TMpeaAMeTa «XUMHS» IMOJTydaeT
NOoApOOHYI0O  WHTEPIpPETAllMi0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnoxkeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBINOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIyYeHHE TPEICTaBICHUS O IIENAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOI0 Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OTpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS W TOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0JI0B K (HOPMUPOBAHUIO COJEPKATEIBHOW OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHABIMBAaeT WHBAPHAHTHOE MPEIAMETHOE COJEp)KaHHUE, 005S3aTebHOE
JUIT U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT



pacnpeneNeHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeuiaraeT NPUMEPHYIO TOCIENOBATEIbHOCTh HW3YYEHUS Yy4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3y4eHHUs MpeaMeTa
Ha yrayOJE€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yue0OHO-IT03HABATENbHbIX  JCHCTBUIM  00ydaromerocs IO OCBOCHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeIaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapMAHTHOM) COCTABIISAIONICH COJNEPKAHUS Y4eOHOro TpeaMeTa «XHuMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs O0yUEHHUS.

B cootBercTtBUM ¢ KoOHUeNnTyaidbHbIMH mnoJiokeHusmMu @PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MIPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAOM MOJYYEHHSI XUMUYECKOT0 00pa30oBaHus
B pAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHATBLHOTO0 00pa30BaHusl.
B 31011 CBSI3U N3ydeHHE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJICeHHE TEOPETUYECKOM U MPaKTUYECKOM MMOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  MMOCIEAYIOMIEro TIOMY4YeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranm3zanusx mnpodeccuoHanbHoro obpasoBanus. Hapsgy ¢ »TuMm, B cBeTe
tpedoBanuii ®I'OC COO k miaHUpyeMbIM pe3ysibTaTaM OCBOCHHS (eaepanibHON
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPeAMETa
«XHUMHSA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1ad BOCIUTAHUS U COLMAIBHOIO
pa3BUTHS OO0y4aromuxcsi, Ha (OPMUPOBAHHE Yy HHUX OOIIECHHTEIUICKTYaTbHBIX
YMEHHUM, YMEHMH palMoHaIM3ali y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKkTep.



CocTaBngomuMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumusi». [Ipu onpeneneHnu Noaxo/10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTo U yriIyOJIEHHOTO YpPOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepkanus KypcoB «Opranuwdeckas xumus» ©u «OOmas wu
HEOpPraHUYECKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJMY4YaeT ONpElNEIEHHOE TEOPETUUYECKOE JIOTNOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINI 00bEM (haKTOJIOTMYECKOTO MaTepHaa.
Tak, Ha yrayOn€HHOM ypOBHE HM3YyYEHHs MpeAMeTa oOecreueHa BO3MOXXHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yIiyOJIeHUs MIPeICTaBICHU O CTPOCHUU
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUIX
O CTpOoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakuui JOMOIHSIETCS
(GopMUpOBaHHEM MpPEACTABICHUN 00 AJNEKTPOXMMHUYECKUX MpoIleccax U
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XUMHUH MTPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS JUIs KJIACCOB OIpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIJIMSAHHME CMEXHbIE MpeAMeThl. Tak, HampuMmep, B COJAEpPKAHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYECKOro npoduiis 60ab110€ 3HaYeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana 1o oomei xumuu. [Ipu usyyenun npenmera
B JIaHHOM CJIy4ae akKUEHT OyJeT cjelaH Ha OOIIHOCTh METOJIOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XMMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM IpeAMeTa 1 KJIACCOB XMMHUKO-
Oouonoruueckoro npoduiast OONbLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTh JiJIst 60J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpPraHM3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TaKHE€ CTPYKTYpHBIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIMPEAMETHBIX CBA3SIX C Y4YEOHBIMM IIpEIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHblE NOpeaMeTb», «MartemaTuka u
uHbopMaTuka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M CpeAHETro 0011ero oopazoBanus (Ha 6a30BOM ypOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIrIyONEHHOM YypOBHE HW3YYEHHs MpeAMeTa MPEeArojiaracT pealn3aluio TaKuX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poid B OOECIeueHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEHIEHUH  MpoOJeM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI M OOIEH KyJIbTypbhl YEJIOBEKa, a TaKKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO IIPOU3BOACTBA;

e (opmupoBaHHe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, JJIsi OOBSCHEHUS U



MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0JieM, CBSI3aHHbBIX C XUMHUEH, TPOTHO3UPOBAHHS,
aHaJIN3a U OLEHKH C ITO3UIIAHN DKOJOTMYECKON 0€30aCHOCTH MOCIIEACTBUMN
OBITOBOM U TPOU3BOJCTBEHHOW JEATECIILHOCTH YeOBEeKa, CBA3aHHOW C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BaHUEM U IIEPEPAOOTKOM BEIIECTB;
yrayOJieHre MPeCTaBICHUH 0 HAYIHBIX METOIaX MO3HAHMS, HEOOXOIMMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUN, HMMEIOIIMX MECTO B IIPUPOJE, B
MPAKTUYECKON JeATeTbHOCTU U MOBCETHEBHOM KU3HHU.

B nmane peanuzanuu nepBOOUYEpPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIUX
GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMeTa «XuUMUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHUE YOCKJAEHHOCTH B TO3HABAEMOCTH SIBICHUU IMPUPOJBI,
YBOXEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO W IIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00IIeueI0BeYSCKUX IICHHOCTECH;

pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, HHTCILNICKTYATbHBIX M TBOPUYCCKUX
CIIOCOOHOCTEM oOydaromuxcs, (GopMHpOBaHHE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpPa30BaHMIO W HEMPEPHIBHOMY OOpPa30BaHMIO Kak
YCIIOBHIO YCHENTHOM MpodecCHOoHaIbHON U 0OIIECTBEHHOM JIeITeIIBHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HaBBIKOB Pa3yMHOTO IIPUPOJIOIOJIH30BAHUS,
Pa3BUTHE DKOJOTHYECKOU KYJIbTYPhI, TPHOOPETEHHE OMBITA OOIIECTBEHHO-
IMOJIE3HOU DKOJIOTUUECKOUN AEITEIbHOCTH.

Pabouas mporpamma paszpaboTaHa ¢ y4ETOM HCIOJIb30BAHUEM O000PYI0BAHUS
uentpa « TOUKH POCTA».
OO611ee 9uCiI0 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHHUS] XUMHUH Ha yTIyOJIEeHHOM
YpOBHE CpeaHero obiiero oopazoBanus, coctapisgetr 204 yacos: B 10 kimacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B HeJemIo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIN3AIIMN AaTOMHBIX OpOUTANIeH yriaepoa.
MexanuzMbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaIEHHas,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE YPHEKTH B MOJIEKYJIAX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHe o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OOyIJIMBaHHE W TOPEHHUE), KOHCTPYUPOBAHHE MOJIEJEH MOJIEKYJ OPraHUYeCKHUX
BEIIECTB (C WCIOJB30BaHUEM OOOpPYAOBaHUS IIEHTPAa  €CTECTBEHHOHAYYHOU
HanpasieHHocTH «Touka pocray).

YriaeBoaopoanl.
Ankanpl. ['oMoornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJN aJIKaHOB, SP°-



ruOpuan3anus aTOMHBIX OpOuTanei yriaepoaa, 6-cBs3b. DU3NUYECKUE CBOWMCTBA
AJIKaHOB.

XYWMHUYECKHE CBOICTBA QJIKAaHOB: PEAKUHUH 3aMELICHUs, H30MEpHU3aLuH,
JNETUIPUPOBaHMS, LIUKIN3ALNH, INPOJIN3a, KPEKUHTa, TopeHus. IIpencrasienue o
MEXaHU3ME peaKlMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOIy4YeHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIATypa u uzomepus. OcodbeHHOCTH
CTPOEHMSI U XUMUYECKUX CBOMCTB MaJIbIX (LIMKJIONPONaH, HUKIOOYTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOTEKCaH ) HUKJIoaIKaHOB. CIIOCOOBI OJTyUEHUsI U IPUMEHEHHUE
LIUKJIOAIKAHOB.

Ankensl. ['oMoyioruaeckuil psii aakeHoB, oOmas (hopmyiia, HOMEHKIATypa.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT AIKEHOB, SP>-THOpHAN3aIus
aTOMHBIX opOuTanei yriaepoaa, o- U m-cBA3U. CTpyKTypHas M reomMeTpudeckas
(umc-Tpanc-) uzomepusi. @U3nvecKre CBOWCTBA aJKEHOB. XMMHUYECKHUE CBOMCTBA!
peakluuu MPUCOECIUHEHHS, 3aMEIICHHs B O-TOJOKEHWE NpPH JIBOMHOM CBS3H,
nonuMepusanuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JABOMHYIO CB3b. CIIOCOOBI MOMYYEHUSI U TPUMEHEHUE AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonmnmepusanns conpsykEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIUEHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHUMHUYECKHE CBOMCTBA: peaKUU MPUCOECANHEHUS, TUMEPU3AIIUN U TPUMEPHU3ALIUH,
okucieHns. KHCIIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakiuyd Ha TPOHUHYIO CBsA3b. CrOCOOBI MONY4YEHUS U MPUMEHEHUE
QJIKUHOB.

ApomaTuyeckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJieKylbl OeH3ona. dusnmyeckue CBOICTBA apEeHOB. XHMHYECKHUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMu 3aMeLIeHHs B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM paguKalle, PEaKUHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIbHBIX PAIUKAIOB, KapOOKCHIbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOGeHHoCTH
XUMHUYECKHUX CBOMCTB cTtupoda. [lomumepusamus ctuposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.



[Tpuponnsiit ra3. IlomytHeie HedTsaHbIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI# yronas u mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:
NEPETOHKa, KPEKUHT (TePMHYECKHM, KaTaTUTHYECKHiIl), PUGOPMUHT, MHUPOIIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXAY pPa3InYHBIMU KJIAaCCaAMH YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHHME TIaJIOTEHIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakiuu
3aMEIICHUs] TajoreHa Ha THUJIPOKCOTPYMIy, HHUTPOTPYIIY, HAHOTPYIILY,
amMuHorpynmy. JleifictBue Ha TrajOreHNpPOU3BOAHBIE BOJHOTO U CIHUPTOBOTO
pacTBopa wEnoun. B3aumopeicTBUe AUraloreHaJkaHOB C MAarHUeM M I[MHKOM.
[TonsiTue 0 METAJIJIOOPraHUYECKUX COETUHEHUSIX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOIHBIX  YTJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpPraHUYECKUX BEILECTB.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpaIlCHUN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakuuii yrieBoAOpOAOB pa3IMYHBIX KJaccoB (oOeciiBeunBaHHE OpPOMHON WM
MOJTHOM BOJBI, pacTBOpa IMepMaHTaHaTa Kallvs, B3aWMOJICHCTBHE alleTUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yriaepoaa ¥ BOAOPOJa B OPraHUYECKUX BELIECTBAX, IOJIyY€HHUE STUJICHA U U3YUCHHE
€ro CBOICTB, 03HaKoMJIeHHE ¢ KoJulekusamu «HepTtb» u «Yromw», ¢ odpasnamu
[UlacT™Macc, KaydykKoOB M PEe3MHBI, MOAEIHPOBAHHME MOJEKY] YIJIEBOJOPOAOB U
rajJOreHIPOU3BOHBIX YTIIEBOAOPOAOB (C UCIOIb30BaHUEM 000pYyIOBaHUS LIEHTpa
€CTECTBEHHOHAYYHOW HampaBieHHOCTH «Todka pocray).

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[IpenenbHbie OoAaHOATOMHBIE CHUPTHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonormueckuit psna, oOmast dopmysna, H30MeEpus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCIEHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU U  HEOPraHMYECKHMMHU  KHUCIIOTaAMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YEeHUs M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEeHKIaTypa U n3oMepus. OcoOeHHOCTH (PUBHUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAbL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUK 3aMEILICHUs], B3AUMOJICUCTBHE C OPTaHUUECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEakKIlis HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBnenne o MexaHU3ME pPeakiuii HyKJIeo(uIbHOTO 3aMmenieHus. JleiicTBue Ha
opranu3Mm uenoBeka. CrocoObl MOIy4eHHS U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.



®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX
cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoa.
CrnocoObl ostydenust v npuMernenue penomna. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUSI — alIbJIETUIBI M KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHON Tpynmbl. ['oMoOTHYecKre psibl albJETUI0B U KETOHOB, 00Ias
dbopmyrna, m3oMepuss W HOMEHKJIaTypa. DU3HUYECKHE CBOWCTBA AallbJIETHAOB M
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJETHIOB U KETOHOB: PEAKIIUU NPUCOCIUHEHUSI.
OxuciieHue anbJeru/ioB, KauyeCTBEHHbIC peaKIuu Ha anbAeruipl. CrnocoOsl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE MTPENEIbHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KApOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. PU3nuecKre CBOMCTBa
OJTHOOCHOBHBIX MpEJENbHBIX KapOOHOBBIX KHUCIOT. BogoponHble CBS3M MEXIY
MOJIEKYJIaMHU KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHbBIE CBOWCTBA,
peakuusi >ITepUPUKALUU, PEAKIUU C YYaCTHEM YTIEBOJAOPOJHOIO paJUKala.
OcoOeHHOCTH CBOMCTB MYypaBbUHON KUCHOTHL. [loHATHE O NPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0OeHHOCTH CBOMCTB HENpPEAENbHBIX M apOMaTHUYECKUX KapOOHOBBIX KHUCJIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCIJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJIEUHOBAs, JUHOJEBAS,
JuHoNeH08as KUcnoThl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble >¢upsl. ['omonornueckuid psin, obmast (opmyina, U3oMepus U
HOMEHKJIaTtypa. PuU3NUeCKMe W XMMHUYECKHE CBOMCTBA: THAPOJIU3 B KHUCIOHW U
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIINX OCTATKU
HETpPEETbHBIX JKUPHBIX KUCIOT. JKUphl B IpUpo/IE.

MBpBLT4 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JAeiCTBUE.

O6m1as xapakTepucTuka yriaeBooB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA M HaxXOXAeHHE B mpupoje. POTOCUHTES.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJICTUIHON
IpyMnI, CIOUPTOBOE MU MOJOYHOKHCIOE OpokeHue. [IpumeHeHue TIIOKO3bI, €&
3HAUCHUE B KU3HENEATEIbHOCTH Opranusma. Jucaxapuapl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnuBaroMe 1 HEBOCCTAHABIMBAIOIIME AUcaxapuabl. [ uaponus
nucaxapuoB. Haxoxenne B npupoje u npuMeHenue. Ilonmcaxapuapl: kpaxmad,
IJIMKOTEH W Leiunoio3a. CTpoeHue MakpOMOJIEKYJ Kpaxmania, TJIUMKOreHa |
HEeJUTroNI03bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMHYECKHE
CBOMCTBa Kpaxmana: THAPOJIN3, KauyeCTBEHHAs peaklus C HOAOM. XHUMHUYECKHE



CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOdy4YeHHe >PHUpPoB LeToia03bl. [loHsTre 06
UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).

OKCIepUMEHTAIbHBIE METOABl H3YYCHHsI BEIIECTB M HMX MPEBpAIICHUN:
PacTBOPUMOCTD PA3IMYHBIX CITUPTOB B BOJIC, B3aUMOJICHCTBHE ITAHOJA C HATPHEM,
OKHCIIEHHUE 3THUJIOBOTO CIHPTA B albJCTH Ha PAacKAIEHHOW MEIHOW TPOBOJIOKE,
OKHCIIEHHE ASTHJIOBOTO CHHpPTa JUXPOMATOM Kajus (BO3MOXKHO HCIOJIb30BaHHUE
BUJICOMATEPHANIOB), KAueCTBEHHBIC pEAKIHUM Ha aibJCTHAbl (C THUAPOKCHUIOM
nuammuHcepeopa(l) u runpoxcuaom meau(ll)), peakius rautiepruHa ¢ THAPOKCUIOM
meau(ll), xummuueckne CBOWCTBa pacTBOpa YKCYCHOW KHCIIOTHI, B3aUMOJICHCTBUE
pacTBopa TIoK036l ¢ Tuapokcuaom menu(ll), B3anmopeiicTBre kpaxmana ¢ HoJIoM,
pellieHrne OJKCIEPUMEHTANIbHBIX 3a7ady 1o TemMaM «Couptel U (PEHONBI»,
«Kap6onoBbie kuciotel. Ciaoxubie 3QUpED (C HCIOIB30BAHHEM O0OpYIOBAHUS
IICHTPa €CTCCTBEHHOHAyYyHOW HarmpaBieHHOCTH «Touka poctay).

A3oTcoaepxaliue OpraHuyecKue CoeJUHEeHN .

AMUHBI — OpraHUYecKue NMpou3BoJHbIe ammuaka. Kinaccudukanus aMUHOB:
anidaTuyeckue W apoMaTUYECKue; IEepPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenune Mmoiekyis, odmas (opmMmylia, U30MEpHs, HOMEHKIATypa U (PU3NYECKHUE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QJIKAJIMPOBAHUE, B3aUMOJCHCTBUE IIEPBUYHBIX AMHHOB C a30THUCTOM KHUCIIOTOM.
Conu aJIKWIIaMMOHHS.

AHWIIVH — IPEACTaBUTENb aMUHOB apoOMaTHIeCKoro psiaa. CTpOeHHE aHWINHA.
B3auMHoe BiMAHHME Tpynn aroMOB B MoJiekyle aHwinHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHwiIMHA. KadecTBeHHble peakuuu Ha aHWIMH. CrocoObl
NOJly4YeHUs! U TpUMEHEHHE aaudaTHUYecKux amMuHOB. llomyueHue aHuIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHMCJOT: TJIMIWH, alaHuH. @u3nyeckue CBOWCTBA  AMUHOKMCIOT.
XYWMHUYECKME CBOMCTBAa AaMHMHOKHMCIOT Kak aM@OTEpHBIX  OpPraHUuYeCKHX
COCMHEHHM, peakuus MOJMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benkn kak mnpupoaHsle nonumepsl. llepBuuHas, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OeiakoB. XUMHYECKHE CBOMCTBAa OEJIKOB: THUAPOJIU3, JACHATypalus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalusi OEJKOB NMPH HArpeBaHUM, I[BETHBIC
peakuuu Ha O€JIKM, peIIEHUWE DJKCIePUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A30TCOEpKAINE OPraHUYECKUE COCTUHEHNs» U «Pacrio3HaBaHue OpraHnYeCcKuX
COEMHEHMID» (C MCTIONb30BAaHUEM OOOPYJOBaHMS IIEHTpAa €CTECTBEHHOHAYYHOMH
HarnpaBieHHOCTH «Touka pocTtay).



BbicokoMOJIeKYJISIPHBbIE COeIUHEHMUS.

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AINU, CPEIHSSI MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHECHUM —
MOJIMMEPU3ALMS U TTOJIMKOHIEHCALIHSL.

[Tonmumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, TMOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJimdTUICHTEpePTaarT). Y Trin3aius 1 nepepadoTKa miacTuKa.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHUYECKHUE Kay4yyKH
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30NIPEHOBHIN) U CHIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIICHUE HSKCIEPUMEHTAIBHBIX 3a7ad 1o Teme «Pacmo3HaBaHue
miacTMacC M BOJIOKOH»  (C  HUCIHOJIb30BaHWEM  OOOpYJIOBaHUSA  ILIEHTpa
CCTeCTBEHHOHAYYHOH HampaBieHHOCcTH «Touka pocrtay).

Pacuérnblie 3anaun.

Haxoxnenne MoniexkyasipHOH (OpMyJbl OpPraHMYEeCKOro COEOUHEHHsS II0
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €TI0 COCTaB, HAXOKAECHUE MOJIEKYJISIPHON
(bhopMyJIbl OPraHUYECKOro COeAMHEHU 0 Macce (00BEMY) MPOAYKTOB CrOpaHus, Mo
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOM (POPMYJIbl OPraHMYECKOrO BEIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpeAeSeHUE A0IH
BBIX0/Ia IPOAYKTA PEAKLUU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSITUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJEIb, MOJIECIIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeEJNO, OOBEM, arperaTHoe COCTOSHUE



BEICCTBa, (PM3UYECKHE BEIMYHMHBI, CIUHUIBI H3MEPEHUsS, CKOPOCThb, JHEPTHS,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owocdepa, MeTaboIH3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIA M reTepOTPOGHBI THI MHTAHHUS, OPOXKCHHE,
dboTtocuHTE3, ObIXaHHE, OCEJIKH, YIVIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadus: mosie3HbIE HCKOITaeMBbIE, TOTUINBO.

TexHONIOrHUs: MHIIEBBIE MPOAYKTHI, OCHOBBI PAallMOHAIBLHOTO ITHTAHU,
MOIOIIIME CPEJICTBA, MAaTEPUAIbl M3 UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI XMMHH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHne
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMU4ecKux 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNeKTPOHHbIE KOH(PUTYpAIIH aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenaeneeBa. CBsi3b NepUOINYECKOTO 3aKoHAa U llepronnyueckoil cucTembl
XAMHUYECKUX JOJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3zyeMbIX MU
MPOCTBIX U CJIIOKHBIX BELIECTB O TPYIIIAM U IepruogaM. 3HaYEHHE NEPUOINYECKOTO
3akoHa J[.1. MeHaeneena.

XuUMHUYECKass CBSI3b. BHAbBI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJUHA CBSI3U. [10sIpHOCTD, HATPABIEHHOCTH U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKyIsspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMEpe COCAMHEHUN
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUH.

BemectBa  MONEKYJIApHOTO UM HEMOJEKYJIAPHOTO  CTPOEHHUS.  THMBI
KPUCTALUTUYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.



[Tonstue o nucnepcHeix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOUIHBIX pacTBopax. CrocoObl BBIPAXEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpanus. HaceleHusie u
HEHACBILLIEHHBIE PACTBOPHBI, paCTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanuysa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKHUX peakluii B HEOPTraHMUECKOH W OpPraHUYECKOM
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusX. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoOreHHbI€ 1 reTeporeHHsle peakuuu. Karanus u katanu3aTtopsl.

OOpatumMblie ¥ HEOOpaTUMbIE peakii. XuMudeckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBecUs. (DakTOphl, BIHSIOIMIME HA TOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyeckass aucconanus. CulbHbIE M CIa0ble  3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienioyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeEToH 3JIEKTPOHHOro OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYE€HHsS BEHIECTB M HX MPEBpPAIICHUMN:
pa3lIoKEHWE MEPOKCHMAA BOAOPOJAa B NPUCYTCTBUM KaTallW3aTOpPa, MOJEIN
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHUe
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKOW PEaKIUUu UM TOJIOKEHUE XHUMHUYECKOTO
paBHOBecHusl (C HCIOJB30BaHWEM OOOPYAOBaHHUS IIEHTPA E€CTECTBEHHOHAYYHOM
HanpaBiieHHOCTH «Touka pocray).

Heopranuuyeckasi xumusi.
[Tonoxenne HemeTaiwioB B [leproindyeckon cucTeMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJIOB. AJIJIOTPOIHS HEMETAIIIOB (Ha IpuMepe KHCIopoaa, cepol, hochopa u
yriepoaa).



Bonopon. Ilomydenne, ¢usnyueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
METaJUIAMU U HEMETAJUIaMU, BOCCTAHOBUTEbHBIE CBOMCTBA. ['nipuibl. TormBHBIE
AJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, CrocoObl MOdydeHus, (U3HUYECKUE U
XUMUYECKUE CBOKCTBA. ['amoreHoBoAOpOAbl. BaxkHelne KUCIOpOACOAepKallne
COeUHEHHsI TanoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHHUS
rajoreHoB. [I[puMeHeHre rajloreHoB U UX COCAUHEHUM.

Kucnopon, o3oH. JlabopaTopHble U MNPOMBILIUICHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopoaa. @uU3NUEeCKe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBI.

Cepa. Haxoxpaenue B TpHUPOAE, CIIOCOOBI TONYYCHHS, (PU3MUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
ceprl( V). CepHucTtas u cepHasi KUCIOTHI U UX cojii. OCOOCHHOCTH CBOMCTB CEpHOM
KUCJOTHI. [IpuMeHenue cepbl U €€ COeTUHEHHUI.

A30T. Haxoxnenwe B mpuUpojae, CHOCOObI TOJy4YEHUS, (PUIHYECKUE U
XAMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAst U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue azoTa
U €r0 COCTMHEHHUM. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenne B mpupone, CnocoObl MONMydeHUs, (U3HUECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yao0peHus.

Yrinepoa, HaxoXIeHHWE B NOpUpoje. AJUIOTPOINHBIE  MOJIU(DHUKAIUY.
duznyeckne W XUMHYECKHE CBOMCTBA TMPOCTBHIX BEIIECTB, O0Opa30BaHHBIX
yriepoaoMm. Oxcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPA30BAaHHBIX YTJIEPOIOM, U €TO
COEIMHECHUM.

Kpemuuii. Haxoxnenue B mpupone, CrnocoObl MOJyYeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpeMmHusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NOJy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetaiioB B Ileprnoandeckoi CUCTEME XMMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JI0YEeK aTroMoB MeTauioB. OOrmue
¢dbuznyeckue cBoicTBa MeTauioB. [IpuMeHeHHWe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DNEKTPOXUMHUYCCKUN  Psifl  HampspkeHud  MeTtawioB.  OOmue  crnocoOs
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIHs, MAPOMETAILTYPIus,
anekTpometaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amUTHl OT
KOPPO3HHU.



OO6mast xapakrepuctuka MmeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHYECKHX 3JIeMeHTOB. Hatpuii u kanuii: monydenue, Gu3nyecKue 1 XUMHUUECKHE
CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COSAMHEHUH.

O6mast xapakrepuctuka metauioB |lIA-rpynmer Ileprogudyeckoil cucTemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (QU3NYecKue u
XUMUYECKAE CBOMCTBA, NMPUMEHEHHE TMPOCTHIX BEIIECTB W WX COCIWHCHUHU.
JKécTKkoCcTh BOJBI M CIIOCOOBI €€ YyCTpaHEHUS.

ATIOMUHMI: TTOTy4eHue, Gu3ndecKkue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIllecTBa M €ro coeAuHeHud. AmdorepHbie CBOMCTBAa OKCHUAA U
TUIPOKCU]IA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmiasi xapakTepucThka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyueckre U XMMUYECKHE CBOMCTBA XpoMma U ero coeanuHeHuil. OKCUIpl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl U auxpomarhl, HX
OKHCIIUTENNbHBIE CBOWCTBA. [lomyueHne u mpuMeHeHne Xpoma.

Ou3nyecKne W XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIUHEHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, ero OKUCIUTEIbHbIE CBONCTBA.

duzryeckre U XUMUYECKHUE CBOMCTBA >KeJe3a M ero coenuHeHuit. OKCUbI,
rugapokcunl u conu xxenesa(ll) u xenesza(lll). Ilonydenue u npumeHeHue xemnesa u
€ro CIUIaBOB.

®duznyueckre U XMMUYECKHE CBOMCTBA Meau U e€ coeauHeHuit. [lonyyenue u
IPUMEHEHUE MEJIU U €€ COeTMHEHUH.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIAa U THAPOKCH/IA ITMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [IpuMeHeHme
[IAHKAa U €r0 COeANHEHUH.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAILICHUIA:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KHUCTIOpOJIe, H3ydeHUEe KOJIEKIuu «MeTamisl W CIUIaBbl», B3aWMOJCHCTBHE
MIETIOYHBIX U MIEJI0YHO3EMENbHBIX METAIIOB C BOAOH (BO3MOXHO MCIOJB30BaHUE
BUJICOMATEPHAIOB), B3aMMOJCUCTBUE IIMHKA W JKejle3a C pacTBOpaMHU KHUCIOT U
1IeJI0Yei, KaueCTBEHHBIE PEaKIMM Ha HEOPTraHWYECKUE aHUOHBI, KATHOH BOJIOPO/Ia
W KAaTHOHBI METAJUIOB, B3aUMOJICMCTBUE THIPOKCHUIOB ATIOMUHUS M IIMHKA C
pacTBOpaMu KHCJIOT M IIEJI0YeH, pelIeHne dKCIePUMEHTAIBHBIX 33/1a4 TI0 TeMaM
«T"anorensl», «Cepa u €€ coequHeHUs», «A30T U Gochop U UX COCTUHEHUS»,
«Metamnpl  TIIaBHBIX TOATPyNI», «MeTamibl MmOOOYHBIX — moATpymm»  (C
UCITOJIb30BAaHUEM O0OpY/OBAHUS IIEHTPA €CTECTBEHHOHAYYHOW HANpPaBICHHOCTH
«Touxka pocray).

XUMHUS U KU3Hb.



Ponp xuMuu B oOecrnieueHuu yCTOMYMBOTO pa3BUTH yesoBeuecTBa. [lonstue
O HAYYHBIX METOJAX ITO3HAHUSA U METOJOJIOTMU HAY4YHOTr0 uccienoBanusa. Hayuneie
INPUHIUIBI OPraHu3alMil XUMAYECKOTO MTPOU3BOACTBA. [[pOMBIIITIEHHBIE CITOCOOBI
IOJyYEHUs] BaXXHEMIINX BEIIECTB (Ha MpUMeEpEe IMPOU3BOACTBA aMMHaKa, CEpHOU
KHCJIOTBI, MeTaHou1a). [[poMbllIeHHbIE CIOCOOBI OMYyYEHUSI METAJIJIOB U CIIABOB.
XHUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOIIEH CPEABI U €ro MOCIeACTBUA. Pob XumMuu B
o0ecIieueHuN YHEPTETUIECKON O€30MacCHOCTH.

XuMHsT W 310poBbe 4esoBeKa. JlekapctBeHHble cpencrtsa. lIpasumia
MCITOJIB30BAHUS JIEKAPCTBEHHBIX ITpenapaToB. Poiap XUMUM B pa3BUTUN MEIULIMHBI.

XUMUsl TUIIKA: OCHOBHBIE KOMIIOHEHTHI, NUIIEBbIE 100aBKu. Ponb xumuu B
o0ecrieueHnH UIEeBO 0€30MaCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. bortoBas xummus. [IpaBuma
0€30I1aCHOr0 UCTOIb30BaHUS [TPENAPATOB OBITOBOM XMMHUHU B TOBCEAHEBHOMN KU3HU.

XUMHUSL B CTPOUTENIbCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (LIEMEHT,
0eTOH).

XuMus B CEJILCKOM X03sicTBe. OpraHndyeckre 1 MUHEpaIbHbIE YI00OpEHUS.

CoBpeMEHHBIE KOHCTPYKIMOHHBIE MAaTE€pUAIIbl, KPACKH, CTEKJIO, KEpaMHUKAa.
Martepuaisl 11 31eKTpoHUKU. HanoTexHoI0rNH.

(c wucnonb3oBaHMEM OOOpPYAOBaHUS LIEHTpa €CTECTBEHHOHAYYHOU
HanpaBieHHOCcTH «Touka pocrtay).

Pacuérnbie 3agaun.

Pacuétel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, MacCe WK 00BEMY OJIHOTO M3 YUACTBYIOIIUX B PEAKIIMU BEIIECTB, MACChI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
pUMECH, MacChl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOIYKTa PEaKIUH, €CIIU OJTHO
W3 BEIIECTB JIAaHO B BHJIE PACTBOpA C ONPEICIEHHOM MAacCOBOW JOJIEH
PacTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIIEHTPAIIUU BEIIECTBA B
pacTBope, A0JIM BBIXO/1a MPOYyKTa PEaKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi  MEXNpeAMETHBIX CBA3€H TMpU  HW3YYECHUH OOmEed
HEOpPraHU4ecKorM XuMHM B 11 Kilacce oCcylIeCTBIISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACIIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYYHBIN (DaKT, THUIIOTE3a,
Teopwsl, 3aKOH, aHAIN3, CUHTE3, KJIacCU(PUKAIUS, MEPUOIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

dusuka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHB, BEIIECTBO,



Ten0, 00BEM, arperaTHOE COCTOSHUE BEIECTBa, WJCATbHBIA Ta3, (unyeckue
BEJIMYMHBI, SJIMHULIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kierka, opranusm, SKocucTema, obrnochepa, MeTaboaM3M, MaKpO- U
MHUKPOAJIEMEHTBI, ONKH, YKUPBI, YTICBOJbI, HYKICUHOBbIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U IMOTOK YHEPTUU B IKOCHCTEMAX.

['eorpadus: MuHEpabl, TOPHBIC MTOPOBI, TOJE3HBIE UCKOMAEMbIE, TOIUIHUBO,
pecypchl.

TexHoNOrHsI: XUMHUYECKasi MPOMBIIIJICHHOCTb, METAJUIypPIHsl, CTPOUTEIbHbIC
MaTepHallbl, CEILCKOXO035ICTBEHHOE MPOU3BOJCTBO, MUIIEBAS MPOMBIILICHHOCTD,
dapmareBTHUECKAS HIPOMBIIIICHHOCTb, POHU3BOJICTBO KOCMETHYECKHIX
npenaparoB, IMPOWU3BOACTBO KOHCTPYKIIMOHHBIX  MAaTEPUAIIOB, DJICKTPOHHAS
POMBITIICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCST POCCHMCKON TPAKTAHCKOW HMICHTHUYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMUECKON KYJIbTYPhl; CIOCOOHOCTh CTABUTh 1€ U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U 00sI3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YYCOHBIX U MO3HABATEIHHBIX 33/1a4, BHITOJTHEHUN XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIN3E
uH(OpMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHMUS, STHIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3AaHHBIC C XUMHUYCCKUMU SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBApHUIICH C
MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYAOBOM JIEATEILHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSTeIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HANPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUHU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH I1€JIECO00PA3HOTO OTHOIIEHUS K TPUPOJEC KaK HCTOYHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUs TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHNS BOMPOCOB PAIIMOHATILHOTO TIPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HAJIM4MsI Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHUS, SKOJIOTUYECKON KYJIBTYPHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) IEHHOCTH HAYYHOI'0 NIO3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHenM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXarolleM MHUpPE Kak O €JUHCTBE MPUPOJbI U YeJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LMBHJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABJICHHOCTH W BaKHOM POJIX B CO3/IaHUN
HOBOW 0a3bl MaTepUalbHOM KyJIbTYpbl, B PELIEHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUMI
YCIIELIHOTO TPYZa U IKOJIOTUYECKU KOMPOPTHON )KU3HHU KaKJOTO WiIeHa O0IIECTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
MPOUCXOMSIINX B HEM U3MEHEHHI, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeCca K NO3HAHUIO, UCCIIEI0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

UHTEpeca K 0COOCHHOCTAM TpyAa B paziMyHbIX cepax mpodeccuoHanbHOU
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbl MO XWMHUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPeIMETHbIE) OOIIeHAyYHbIE TOHATHS, OTPaKaIOLIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(PHUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOI0IeHNE, U3MEPEHHE, SKCIIEPUMEHT U JPYyTHUE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIOCOOHOCTD O0yJaroIIIXCS WCITI0JIb30BATh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JJOrH4YecKue JeCTBUSL:

CaMOCTOSITeIbHO  (DOPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAesATh LENU JEITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABICHHBIMHU IEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU HJis KJIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUSI B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyia, ypaBHEHHUE XUMUUYECKON peakiuu
— MpPU pElIeHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX 3a/ad, MPUMEHSTh



Ha3BaHHbIE MOJIEIbHBIC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolrecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0 pe3ylbTaT, (opMyIHMpOBaTh
000O0IIEHMS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB MCCIIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUs MPAKTHYECKHUX 3aa4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B
MO3HAHUSL.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypebl HTepHeTa), aHanu3upoBaTh UHPOPMAIMIO PA3IUYHBIX BUAOB U (PopM
MpEACTaBIICHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUNA U Pa3TUYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IPU PabOTE C XUMUUECKOM
uH(dopMaIuei: MPUMEHATh MEXIpeIMeTHbIe ((DU3NYeCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ TUAJIOTa W/UITU
JIMCKYCCHUH, BBICKA3bIBaTh UJIeU, (DOPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIILHO WJIM COBMECTHO CO CBEPCTHUKAMH TPH BHITIOJHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
x0J1e 00CYXKIeHHUS 1 OOMEHa MHECHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMblii  aJlfOPUTM JACUCTBUM mpu
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubolee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESTEIPHOCTH HAa OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ybTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUM Ha YTiyOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAMN U MPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TNPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHs»
OTpakaroT:

c(hOpMHUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SIHEPTreTUIECKON 1
MUIIEBOM 0€30IMacHOCTH, B PA3BUTHUH MEIUIIMHBI, CO3JJaHUH HOBBIX MaTEpHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHATILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPhI
YEJIOBEKA, a TAKKE IKOJOTHIECKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpuAM3alusg AaTOMHBIX OpOuTaneil, HWOH, MoJeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHECHUS; TEOPUM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEakIui, TEePMOJUHAMHYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIM U Me30MepHbIN 3ddexTsi, opuentantsl | u |l pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JEATEeIIbHOCTH YeJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIIAX XUMUUECKOTO MPOU3BOJICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPTaHUYECKUX COCAUHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBIICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUIECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3rOTABIMBATh MOJIEIH MOJIEKYJ OPTaHUYECKUX BEIECTB JJISl MILTIOCTPALUN
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUM: YCTAaHABIMBATh MPHUHAIC)KHOCTh H3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHMS [0 CHUCTEMAaTHUYECKOU
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTACIBbHBIX
NPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHIECH, TOJIYOJ], TJIMLEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJICMHOBAsA, ATbMUTHHOBAsI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMUPOBAHHOCTh YMEHHUS OINPEACNATh BHUJI XUMUYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJCHTHAs W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH TMOJIOKCHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3HUECKUE
U XUMHYECKHE CBONCTBA THUIIMYHBIX TMPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHUYECKUX BEIIECTB: AIKAHOB, [IUKJIOATKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX M CIIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOECIMHEHUN U AMUHOB,
AMUHOKHCIIOT,  O€NKOB,  yriaeBojoB (MOHO-, JAU- W  MOJIUCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKIUHA C HCMOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKJIATh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHUYE€CKUX COETMHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U T-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTJIEBOJIOPOIHOTO
CBIpbs (HEPTh, MPUPOHBIN Ta3, YTOJb), CIOCOOBI €ro MEPepadOTKH U MPAKTUIECKOE
IpPUMEHEHUE POAYKTOB IIepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHN, MOJICIUPOBAHUM, SKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICITUTEILHON
NESTENIbBHOCTH — aHajJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHE, CUCTEMaTU3aluIo,



BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — N1 U3YUYEHHUSI CBOMCTB BEILIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACYETHl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XUMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
UCIIOJIb30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX PEelIeHUN mpobiieM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHCJIOPOJACOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHATM3UPOBATh U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U TIOCTUXKEHUS €€ YCTOMYMBOTO Pa3BUTHSA,

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMUUYECKYIO HHPOpMAIIHIO, TIepepadbaThiBaTh €€ U UCIOJIH30BAThH B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TO3HABAEMOCTHU SIBJIEHUW NPHUPOJbI, O MECTE U 3HAYECHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECHEYEHUH PAIlMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa artoma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BQJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpPEBpAIEHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIKAIINE B OCHOBE TOHUMAaHMSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MIPEACTABICHHS O CTPOEHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKUHUi, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTHYECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTaHMYECKUX
BCIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAy4HBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
cocTtaBieHus: (GOpMyNT BEUIECTB M  YpPaBHEHUH  XMMHUYECKUX  PEaKIIH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIASIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON pEmIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUH: KJIACCU(DUITMPOBATH: HEOPTAaHNIECKUE BEIIECTBA
10 UX COCTABY, XUMHUYECKUE PEAKIIMHU IO PA3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(EKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHUSI 3JIEMEHTOB, OOpPaTUMOCTH, YYacCTHUIO KaTajauzaTopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS Kilaccupukaimu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenaeneeBa, BaJEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHS UX
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINM;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKkUMH  THUAPOJIW3a;  PEaKUuiu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUsSI CEpHOM KHUCIIOThI, aMMHUaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOPMHPOBAHHOCTh BIIAJEHUS CHUCTEMOW 3HAHUW O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JIsE OOBSICHEHUS XUMHUYECKHX SIBJICHUH, HMEIOIIUX MECTO B MPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHUS MaTEPUATILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOro 3 dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
ompeneIéHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WIIM JIAaHO B M30BITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUA  JKCIEpPUMEHT  (IpOBEJACHHME  peakuuMid  HOHHOro  OOMeEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eIeHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHHUE BIIUSHHUSI
pasnu4HBIX  (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW pEaKIMH, pPEIICHUE
OKCTIIEPUMEHTANBHBIX 3ada4 1o Temam «Mertamne» U «Hemeramnwsy) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opyaoBaHueM, GOPMYyIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3IMYHOM
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh  HX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh MPaBUJIa TTOJIb30BAHUS XUMHUYIECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOUIEH MPUPOTHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

chOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIATH I€JICHANIPABICHHBIA TMOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUICCKYI0 HH(POPMAIIHIO, TepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTAaBJIECHHOMN y4eOHOMU 3a/1aueii.
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y H1OpOAL https://m.eds00.ru/d69df650 =~ OGopynoBanue ams
AJIKaIMEHbI, ATTKUHBI
JEMOHCTPALIHI

OIIBITOB



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

O6opynoBanue ais

53 ApomaTtuieckue 3 bubnmoreka [JOK MOHCTDALLII
' YIIIeBOIOPOAbI (apEHBI) https://m.edso00.ru/d69df650 A pat
OTIBITOB
[IpupoaHble UICTOYHUKHU O6opynoBanue Jist
24 JIEBOJIOPOJIOB U UX 4 bubmmorexa [JOK JIEMOHCTPALIUU
A https://m.edsoo.ru/d69df650
nepepaboTka OIIBITOB
KowmriekT nocysr u
0o0opyI0oBaHUs IS
l'anorennpon3BoiHbIE bubnuoreka [JOK YYEHUYECKUX OITBITOB.
2.5 4
YTJIEBOJIOPOIOB https://m.eds00.ru/d69df650 =~ OGopymoBanue s
JIEMOHCTpPAIUN
OTIBITOB
Wroro mo pazneny 35

Paspnen 3. Kuciiopoacoaep:xanue oprannyecKue coeAnHeHU s

3.1

3.2

Cnuptel. Genon

KapOonunsHbie
COCMHEHUS: allbJETHIbI
U keToHbl. KapOoHOBbIE
KHUCIIOTHL. CII0KHBIE
a¢upsl. Kupbr

11

21

bu6mmoreka [IOK
https://m.edsoo.ru/d69df650

bu6mmorexa [IOK
https://m.edso0.ru/d69df650

KommnekT nocyael n
00opyoBaHUs IS
YYEHHUYECKUX OIBITOB.
O6opynoBanue ais
JIeMOHCTpaluu
OTIBITOB.

Hudposas
nabopaTopus 1o
XUMHUH(ydeHUYecKas)

Kommnext MOCYAbI U

o0opymoBaHus AJst
YYEHHUYECKUX OIBITOB.



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

3.3

YrieBosl

bubmuoreka [JOK
https://m.edsoo.ru/d69df650

O6opynoBanue st
JIEMOHCTpPAIIUN
OTIBITOB.

Hudposas
nabopaTopus 1Mo
XUMUHU(ydeHUUECKast)

O6opynoBanue st
JEMOHCTPALIH
OIIBITOB.

Hroro no pazneny

41

Pa3znen 4. A3oTcoaepikaniue oprannyeckue coeIuHeHus

4.1

AMUHBI. AMUHOKHCIIOTBEL.
benxu

Hroro no pazneny

12 1

12

bu6mmorekxa [IOK
https://m.edsoo.ru/d69df650

Kommnekt nocyael u
00opyoBaHUs IS
YYEHUUYECKUX OIBITOB.
O6opynoBanue st
JIEeMOHCTpaluu
OTIBITOB.

Hudposas
naboparopus 1o
XUMHUH(ydeHUYecKas)

Paspnen S. BeicOKOMOJIEKYISIPHBI

5.1

BBICOKOMOJ'ICKy.HSIpHBIe
COCOAMHCHUSA

€ COCINHCHUA

bubmunorexa [JOK
https://m.edsoo.ru/d69df650

Kommuiekt mocyip u
o0opymoBaHus AJst
YUEHHUYECKUX OIBITOB.



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

O6opynoBanue st

JIEMOHCTpPAIIUN
OTIBITOB.
Hudposas
nabopaTopus 1Mo
XUMUHU(ydeHUUECKast)
Wroro mo paszneny 6
OBILIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME




11 KJIACC

KoumnuectBo yacos HUcnosb3oBanue
JJIeKTPOHHbIE
HanmeHnoBanme o0opynoBaHust
Ne (undposbie)
pa3fejioB  TeM Kourpoabnble IIpakTnyeckue eHrTpa
n/n Bcero oOpa3oBaTe/ibHbIE .
NporpamMmmsbl padoThbI padoThbI eCVDCLI €CTeCTBEHHOHAYYHOI
PECYP HANPaBJEHHOCTH
«Touka pocra»
Pa3znen 1. Teopernueckue 0CHOBBI XUMHH
CrpoeHue aToma.
[Tepuoanueckuii 3aKOH
11 u Ilepuoanueckas 9 bubnuorexa [JOK
' CHUCTEMa XMMHUYECKUX https://m.edsoo.ru/2dd57f24
anemenToB . U.
Menneneesa
CrtpoeHue BemiecTna.
1.2 MHuoroo6pasue 11 1 bubmorera [JOK
' P https://m.edsoo.ru/2dd57f24
BEILIECTB
KommuiekT nocyzas! n
00opyoBaHUs IS
YUEHUICCKUX OIBITOB.
O0opynoBaHue 1Ig
1.3 XHUMHUYECKHE PEAKIIUHU 19 1 3 bubmmorexa [TOK ILCM(I;)IZ]CT anuu
' P https://m.edsoo.ru/2dd57f24 P
OTIBITOB.
Hudposas
nabopaTopus 1o
XUMHUH(ydeHUYecKas)
Hroro no pazneny 39

Pasznen 2. Heopranuueckasi xumus



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

2.1

2.2

Hemeramnnl

Meranibsl

31

23

bu6mmoreka [JOK
https://m.edsoo.ru/2dd57f24

bubmuoreka [JOK
https://m.edsoo.ru/2dd57f24

Komrmuiekt nocyzas! u
00opy0BaHuUs AT
YYEHUUYECKUX OIBITOB.
O6opynoBanue aJis
JIEeMOHCTpaluu
OTIBITOB.

Hudposas
naboparopus 1o
XUMHUH(Yy4eHUYECKas)

Kommuiext nmocypl u
000opyI0oBaHUs ISt
YYEHHUYECKUX OIBITOB.
O6opynoBanue ajist
JIEMOHCTpPAINN
OTIBITOB.

Hudposas
nabopaTopus o
XUMHUH(ydeHUYeCcKas)

Hroro no pazneny

Pa3zgea 3. Xumus 1 s;Ku3HbL

54

3.1

Mertonrnl mo3HaHud B
XUMHHU. XUMUS U
JKU3Hb

bu6mmorexa [IOK
https://m.edsoo.ru/2dd57f24

KommnekT nocyner n
o0opyIoBaHUS IS
YUEHUYECKUX OTBITOB.
O6opynoBanue st
JIEMOHCTpAINH
OIIBITOB.



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

Hudposas
nabopaTopus 1Mo

XUMUHU(ydeHUIECKas )

Hroro no pasneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4yectBo 4yacos JJIeKTPOHHbIE Hcnonb3oBanue
Ne Hara undgposbie 000opy10BaHMS LIEHTPA
Tema ypoka Kourpoabnsie Ilpakruueckue .
n/n Bcero u3ydeHust oOpa3oBaTesIbHbIEC €CTEeCTBEHHOHAYYHOM
padoThI padoThI
pecypcsbl HANPABJIEHHOCTH
«Touka pocra»
[Tpenmert u 3HaUeHUE
OpraHUYECKO XUMUH,
bu6mmoreka [IOK
MPEJICTaBICHUE O
5 1 https://m.edso0.ru/36
MHOT000pa3uu
P 86e6f5
OpPTraHUYECKUX
COCMHEHUI
DIIEKTPOHHOE CTPOEHUE
aToma yriepoja
(ocHOBHOE U bubnmnoreka [JOK
BO30YXIEHHOE 1 https://m.eds00.ru/Oc
coctosiHus ). BanentHbie e6fd4c
BO3MOKHOCTH aTOMa
yriepoja
XumMmudeckas CBS3b B
OpTraHUYECKHUX
COCTMHEHUSX.
bu6mmoreka [JOK
MexaHu3MBbI
1 https://m.edsoo.ru/8d
o0Opa3oBaHUs

KOBQJICHTHOH CBSI3H,
CHOCOOBI pa3phIBa
CBsA3eH

39f5¢c8



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8

Teopus crpoeHus
OpraHUYECKUX
coenuHeHnu A. M.
byrneposa

bu6mmoreka [JOK
https://m.edsoo.ru/9e
595¢ch8

Bunael uzomepun:
CTPYKTypHasi,
MPOCTPAHCTBEHHAS.
OnekTpoHHbIe D PeKTs
B MOJIEKYJIax
OpraHHYECKUX
COCIMHEHU I

[TpencraBienue o
KJaccuukanuu u
cHCTeMaTH4ecKas
HOMEHKJIaTypa
(IUPAC) oprannyeckux
BEILIECTB

Knaccudukanus
peakuuii B
OPraHNYEeCKON XUMHH

bubmuoreka [JOK
https://m.edsoo.ru/b0
€61661

bu6mmorexa [IOK
https://m.edsoo.ru/c2
12dd21

bu6mmorexa [IOK
https://m.edsoo.ru/ba
5706aa

KommexT nocyzas! u
o0opynoBaHus AJis
YYEHHUYECKUX OIBITOB.
O6opynoBanwue st
JIEMOHCTPAIIMH OTIBITOB.
Hudposas mabopatopust
M0 XUMUU(Y4eHUYECKas)

Cucremaruzanus u
000011IeHrEe 3HAHU T10
TEME

bu6mmorekxa [IOK
https://m.edso0.ru/87
a37cab



https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab

AJKaHbI:
TOMOJIOTHUECKUHN Psiji,
obmas popmyna,

bubmuoreka [JOK

9 HOMEHKJIaTypa 1 https://m.edso00.ru/25
HU30MEpHs, FIICKTPOHHOE al4636
Y TIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJT
KomrmuiekT nmocyasl u
dusnueckue u bubmuoreka [JOK o0opynoBaHus AJis
10 XUMHUYECKHUE CBOVMCTBA https://m.edsoo.ru/31 YYEHUYECKUX OIBITOB.
AJIKAHOB 37711c Oo0opymoBaHue s
JIEMOHCTPAIIMH OTBITOB.
HaxoxneHnue akaHoB B
npupoe. Criocoosl bubmmorexa [TOK
11 - https://m.edso00.ru/25
9b0a5b
MIPUMCHCHUE AIKAaHOB
[{ukmoankaHbl: oOmas
hopmyua,
HOMEHKJIaTypa 1
m3oMepHA, bubnuorexa [JOK
12 0COGEHHOCTH CTPOCHS https://m.edso00.ru/15
" 6730d2
U XUMHYECKUX CBOMCTB,
CIocoObI OTyYeHUs U
MIPUMCHEHUE
Pemenne pacuéTHbix
3a/1a4y Ha OTpEICIICHHE bubnmoreka [JOK
13 MOJICKYJIIPHOMN https://m.edsoo.ru/bf
dbopmysmsr 84d8eb

OpTraHu4Y€CKOro



https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb

BEIIECTBA 10 MACCOBLIM
JI0JIIM aTOMOB
3JIEMEHTOB, BXOISALINX
B €r0 COCTaB.
Cucremarusanus u
000011IeHNEe 3HAHNH 110
TEME

AJIKEHBI:
TOMOJIOTHUECKUUN PsifI,
oOmras ¢popmyina,

HOMEHKJIaTypa,
SIEKTPOHHOE U bubmuorexa [JOK
14 HDOCTOAHCTECHHOS https://m.eds00.ru/27
pocTp 3b0ale
CTPOEHHUE MOJIEKYJI.
CrpykTypHas u nuc-
TpaHC-U30MEPHUSI
QJIKEHOB
KommiekT nocyast n
000pyIOBaHUS JIsI
dusznyeckue u Py g
. bubnuotexa [JOK YYEHHYECKHUX OIBITOB.
XUMHYECKHE CBOMCTBA
15 https://m.edsoo.ru/21 =~ OGopynoBaHue st
ankeHoB. [Ipasuno
069ccd JIEMOHCTPALAU OIIBITOB.
MapkOBHHKOBa
[Mudposas nadbopatopus
M0 XUMUU(YICHUUECKas )
bubmunorexa [JOK
CrniocoOslI nosydeHus u
16 https://m.eds00.ru/66

MMPUMCECHCHUEC aJIKCHOB

5dc058


https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058

[IpakTuueckas padota
Ne 1 o Teme

bubmuoreka [JOK

KommutekT nocyas! u
000py0BaHUS JUIs
YYEHUYECKUX OIBITOB.

17 S Tp——— https://m.edsoo.ru/09 ~ OGopymoBanue ajist
H3yUCHHE €ro CBOMCTB" 41eed8 JIEMOHCTpPAIIMH OIBITOB.
[Mudposas nadboparopust
10 XUMUU(Y4EHUYECKas)
Penrenune pacu€THbix
3a/1a4 Ha OTpeziesieHue
MOMEKYISPHO bubmmorexa [IOK
18 (opyIE https://m.edsoo.ru/e9
OpraHUYECKOro ea99zl
BELIECTBA
AJKaIMeHbI:
COINPSKEHHBIE,
M30JIMpOBaHHBbIC, bubnnoreka [JOK
19 KyMYJUPOBaHHBIE. https://m.edsoo.ru/04
Ocobennoctu 298c0a
AIIEKTPOHHOIO
CTPOECHUS
KommiekT nocyas! n
000pyIOBaHUS JTSI
XuMHYECKHE CBONCTBA Bubmzorexa LIOK YHCHIHCCKHX OTILITOB.
20 https://m.edsoo.ru/e5 = OGopymoBaHue aIst

COIPSKEHHBIX JUECHOB

61253d

JEMOHCTPAIIMU OTIBITOB.
[Mudposas nadopatopust
M0 XUMUU(YICHUUECKAs )



https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d

CriocoObI nostyueHust u

bu6mmoreka [JOK

21 MIPUMEHEHUE https://m.edsoo.ru/la
aJKaIMEHOB a81660
AJIKUHBL:
TOMOJIOTUYECKUU P,
obmras popmyina,
bubmuoreka [{JOK
HOMEHKJIaTypa,
22 S CKTDOMHOG I https://m.edso0.ru/68
P b6ccac
MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKY,
(du3HYeCKre CBOMCTBA
KomrmuiekT nmocyasl u
o0opynoBaHus AJis
. bubnuotexa [JOK YYEHHYECKHUX OIBITOB.
XUMHYECKUE CBOWCTBA
23 https://m.edsoo.ru/23 =~ OGopynoBaHue st
AIKUHOB
493293 JIEMOHCTPALUU OIIBITOB.
Hudposas naboparopust
0 XUMUU(Y4eHUYECKas)
KomruiekT mocyasl u
o0opynoBaHus AJis
bubmuorexa [JOK YYEHUYECKUX OIBITOB.
KauecTBeHHbIe peaku
24 y https:/m.edsoo.ru/7b = O6opynoBanue s
Ha TPOWHYIO CBS3h
1c48da JIEMOHCTPAIMH OIIBITOB.
Hudposas maboparopust
M0 XUMUU(YICHUUECKAs )
Crioco6bI nostyueHust u bubmorexa LIOK
25 https://m.edsoo.ru/a6f

MMPUMCHCHHUC AJIKUHOB

9alea



https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea

Pemenue 3amau:

bu6mmoreka [JOK

26 pacy€Thl IO YPaBHEHHIO https://m.edsoo.ru/5d
XUMHUYECKON pPeaKInu b8e526
CucremaTtuzanus u
27 00o0mIeHue 3HaHUH 110
TeMe
ApeHblI:
TOMOJIOTUYECKUU P,
obmras popmyia,
HOMEHKJIATypa. bubnuoreka [IOK
28 DNEKTPOHHOE H https://m.edsoo.ru/a9
MPOCTPAHCTBEHHOE 2a7094
CTPOEHHUE MOJIEKYTT
O€H30I1a U TOJIyoIIa, UX
dbuznyeckue cBoiicTa
XuMudeckue CBONCTBa bu6mmoreka [JOK
29 apeHOB: PEAKINU https://m.edsoo.ru/ad
3aMEILCHUSI 4alaed
KommiekT nocyas! u
XUMHUYECKUE CBOMCTBA 000pyIOBaHUS JIsI
apeHOB: peaKInu Bubnuoreka ]_[OK YYE€HNYECKHUX ONBITOB.
30 MPUCOEIUHEHHUS], https://m.edsoo.ru/a4 ObopynoBanue s
OKHCJICHHE TOMOJIOTOB 4alaed JIEMOHCTPAIINH OTBITOB.
OeH3ona [Mudposas nadopatopust
M0 XUMUU(YICHUUECKas )
OcobeHHOCTH bubmuorexa [JOK
31 XUMUYECKUX CBOMCTB https://m.edsoo.ru/d5

CTHpoOJIa

018a54



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/d5018a54

Pemenne pacu€THbIX
3ajja4y Ha OIpeJieieHne

MoIeXynspHOl bubmuoreka [JOK

32 (opMy B https://m.edso0.ru/53
461a2c

OpPraHUYECKOTo

BELIECTBA

CriocoObI mosryueHust 1 bubmorera [JOK
33 HpHMeHeHHE apeHoB https://m.edsoo.ru/6f

717d09

I'enernueckas cBsA3b
34 MEXIY Pa3TUIHBIMA

KJIacCaMu

YIIEBOIOPOOB

Pacuérel mo

ypaBHEHHSIM

XAMHYECKHUX PEaKIUM.
35

CucremaTtuszanus u

00o011eHue 3HaHuH 1Mo

TeEME

[IpupoHsbIi ras.
36 [TorryTHBIE HEDTIHBIE

ra3bl

Kamennsrit yroms u bubnmoreka [JOK
37 MPOIYKTHI €T0 https://m.edso0.ru/69

nepepadoTKu b3398b

Hed1b 1 ciocoOsI eé bu6morexa [IOK
38 nepepadoTKH. https://m.edsoo.ru/21

[Ipumenenue

f9de78



https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78

MIPOYKTOB
nepepadoTku HeTH

I'eHeTnueckas cBsI3b

39 MEXIY pa3InYHbIMU
KJIaccaMu
YIIIEBOIOPOIOB
["asioreHonpon3BoIHBIE
YIJIEBOIOPOOB: bubnuoreka [IOK
40 AJIEKTPOHHOE CTPOCHWCE; https://m.edsoo.ru/82
pEAKLIHUH 3aMEILCHUS b4d759
rajoresa
JleiicTBue 1IeIouYeH Ha
FaJIOFeHHpOI/IBBO)]HI)Ie.
41 B3anmoneiictBue
IATAJIOT€HAIKAHOB C
MAardmemM u MMHKOM
CucreMaruzaiys u
000011IeHrEe 3HAHUH I10 Bubmzorexa LIOK
42 e https://m.edsoo.ru/20
pasielly e89f22
"VYrneBonopoasr"
KonTponsHas padora bubnnoreka [JOK
43 10 TEME https://m.edso0.ru/95
"Yraesogopoer" c9e298
[IpenenvHbIC KomruiekT mocyasr u
OJIHOATOMHBIE CITUPTHI: o0opynoBaHUS ISt
TOMOJIOTHYECKUM PSiT bubmaorexa [IOK YUYEHUYECKUX OMBITOB
44 ’ https://m.edsoo.ru/df '

obmas popmyna,
CTPOCHHUE MOJIEKYII,
U30MepHs,

04c5cd

O6opynoBanue st
JIEMOHCTPAIIMH OIBITOB.



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd

HOMEHKJIATypa,
Kiaccudukanus,
du3nveckne CBOMCTBA

[Mudposas nadboparopust
0 XUMHH(YICHIIECKast )

KommuiekT nocyas! u
o0opymoBaHUS st

XUMHUYECKUE CBOMCTBA bubnuoreka [IOK YYEHHUYECKHUX OIBITOB.
45 MpEeACIIbHBIX https://m.eds00.ru/26 ObopynoBanue s
OJIHOATOMHBIX CIIUPTOB ee34fe JIEMOHCTPAIIMH OIBITOB.
udposas naboparopust
M0 XUMUU(YISHUYECKas )
CriocoOsblI MoTy9eHus 1 bubnuoreka [JOK
46 MIPUMEHEHUE https://m.edso0o.ru/48
OJTHOATOMHBIX CIIUPTOB 4100000000000
[Ipocteie 3¢upsr:
HOMEHKJIaTypa 1
bu6mmoreka [JOK
U30MepHs,
47 0COBCHHOCTH https://m.edsoo.ru/c2
c788h2
buznuecKux u
XUMHYECKHUX CBOMCTB
KommiekT nocyast n
MHoroaToMHbIe
000pyIOBaHUS JTsI
CIIUPTHI:
bubnnoreka [JOK YYEHUUYECKUX OIBITOB.
ATUJICHTIIUKOJb U
48 https://m.edsoo.ru/ee = OOopymoBaHue st
TJIMLIEPUH, UX
4d84aa JIEMOHCTPALAU OIIBITOB.
dusnueckue u
. [Mudposas nadbopatopus
XUMHUYECKHE CBOHCTBA
M0 XUMUU(Y4eHUYECKas)
bubmuoreka [JOK
CniocoOsI ToTydeHus 1
49 https://m.edsoo.ru/d1

pUMEHEHNE

2e567d



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/d12e567d

MHOI'OAaTOMHBIX
CIIUPTOB

DeHOJI: CTpOEHUE
MOJIEKYJIbI, (PU3UUECKUE

bu6mmoreka [JOK

50 CBOICTEL. TOKCHIHOCTL https://m.edsoo.ru/2c
' e726f8
denona
XUMHYEeCKUE CBOWCTBA bubmorexa [JOK
51 denona https://m.eds00.ru/03
7ca5f9
CriocoObI mosryueHust 1 bubmorera [JOK
52 HpHMeHeHIe GeHoa https://m.edsoo.ru/c7
7ddf4c
KommutekT nocyas! u
[TpakTrueckas pabota o0opynoBaHus AJis
Ne 2. Pemenue bubnnorexa [IOK YYCHUYECKUX OIBITOB.
53 SKCHEPUMEHTAIBHBIX https://m.edsoo.ru/fd ObopynoBanue s
3a1a4 1o teme "CrupTsl 0Oced09 JIEMOHCTPALMU OIIBITOB.
U ¢eHobl" [Mudposas nadboparopust
0 XUMUU(y4eHUYECKas)
CucreMaruzanus u bu6mmoreka [IOK
54 0000111eHIE 3HAHUIT 110 https://m.edso0o.ru/18
TeMe 10ch9b
AnbAeTUAB U KETOHBI:
AJIIEKTPOHHOE CTPOCHUE
KapOOHUIIHHOMN TPYIIIIHI; bubmuorexa [JOK
55 TOMOJIOTHUYECKUE PSIIIBI, https://m.edsoo.ru/bl

obmas popmyina,
U30MEpHs U
HOMEHKJIaTypa

39beaa



https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa

Anbaeruibl U KETOHBI:
buznyeckue CBONUCTBA;

bu6mmoreka [JOK

56 SO https://m.edsoo.ru/c8
peait 87425¢
MPUCOCAMHEHUS
KommuiekT nocyas! u
o0opynoBaHUS IS
Peakiuu okucneHus u bubnmoreka [JOK YUYEHUYECKUX OMBITOB.
57 KaueCTBCHHBIC PEAKIIUU https://m.edsoo.ru/a3 ObopynoBanue s
AJIBAETUIOB U KETOHOB 93baa9 JIEMOHCTPAIIMH OIIBITOB.
udposas naboparopust
10 XUMUU(Yy4EHUYECKas)
Crioco0bI moryueHust bubmorexa [IOK
58 AL CTYLIOB 1 KCTOHOB https://m.edso0.ru/52
AETHA 0d1c51
OIHOOCHOBHBIE
NpENCIIbHBIC bu6mmoreka [JOK
59 KapOOHOBBIE KUCIIOTHI, https://m.edsoo.ru/fec
0COOEHHOCTH CTPOCHHUS 0b113
UX MOJIEKYT
KommiekT nocyast n
000pyIOBaHUS JTSI
H3somepus u pYA s
bubnnoreka [JOK YYEHUUYECKUX OIBITOB.
HOMEHKJIaTypa
60 https://m.edsoo.ru/70 =~ OOopymoBaHue st
KapOOHOBBIX KUCIIOT, HX
8 0cc87b JIEMOHCTPALAU OIIBITOB.
buznyeckue cBoiicTBa
[Mudposas nadbopatopus
M0 XUMUU(Y4eHUYECKas)
“ but6mmoreka [IOK KomruiekT nocyasl u
XUMHUYECKUE CBOWCTBA
61 https:/m.eds00.ru/40 = oGopymoBaHus s

MpCaACIIbHBIX

e6e0e9

YUCHHUYCCKHX OIBITOB.



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9

OJHOOCHOBHBIX
Kap6OHOBBIX KHCJIOT

ObopynoBanue Jyis
JIEMOHCTpPAIIMH OIIBITOB.
udposas naboparopust
0 XUMHH(YICHHUIECKast )

Oco0eHHOCTH CBOWCTB

MYpPaBbUHOH KHUCIIOTBI. bubmorexa [JOK
62 MitorooGpasie https://m.edsoo.ru/bb
31be71
KapOOHOBBIX KUCIIOT
OcoOeHHOCTH CBOICTB: KomruiekT nocyasl u
HETpeIeTbHBIX U 000pyIOBaHUS IS
apOMaTUYECKUX YUEHHYECKUX OIIBITOB.
KapOOHOBBIX, bubmuoreka [JOK ObopynoBanue s
63 JTUKapOOHOBBIX, https://m.edso0.ru/83 JIEMOHCTpAIUHU OIBITOB.
T'HJIPOKCUKAapOOHOBBIX a08773 [Mudposas nadbopatopus
kucnot. [IpencraBurenn 10 XUMHUU(y4eHnYecKas)
BBICIINX KapOOHOBBIX
KHCJIOT
[TonsiTue o bu6mmoreka [IOK
64 IIPOU3BOHBIX https://m.edsoo.ru/0d
KapOOHOBBIX KHUCIIOT 162d9d
CrocoOsI ToTydeHus 1 bubnmoreka [JOK
65 IIPUMEHEHNE https://m.edsoo.ru/7c
KapOOHOBBIX KUCIIOT 065c9d
CrnosxHble 3(upsl:
TOMOJIOTHYECKHH PsIJI, bubnmoreka [JOK
66 obmras popmyia, https://m.edsoo.ru/adf
ffe6d

U30MEpHU U
HOMEHKJIAaTypa



https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/adfffe6d

DusHIeCKUe U bu6mmoreka [JOK
67 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/ad
3¢hupoB 6b94b2
Pemenne pacu€THbIX
3a[a4: 0 ypaBHEHHUIO
XUMUYECKON PEAKLIUH,
68 Ha OompezeeHue
MOJIEKYJIIPHOM
bopMyIbI
OpPIraHUYecKOro
BEIIIECTBA
KommiekT nocyzas! u
ITpakTnyeckas pabora 0BOPYIOBaNHA 1T
Ne 3. Pemienune pyA
bubnuorexa [JOK YYEHUUECKUX OIBITOB.
9KCHEPUMEHTATbHBIX
69 https://m.edsoo.ru/48 =~ OGopynoBaHue st
3aja4 1o Teme
" 6671fb JIEMOHCTPALMH OIIBITOB.
KapOoHoBBIE KUCTOTHI.
" Hudposas naboparopust
CrnosxHble 3¢upsl
0 XUMUU(Y4eHUYECKas)
Kupsl: ctpoenue,
bu6mmoreka [IOK
¢dusnyeckue u
70 CIMITIeCKIe CBOHCTRA https:/m.edsoo.ru/al
9c5h98
(rumponus)
OcoOeHHOCTH CBOUCTB
JKUPOB, COLEPKALIUX bubnnorexa [JOK
71 OCTaTKH HENPENETbHBIX https://m.edsoo.ru/b0

JKUPHBIX KUCIIOT. JKUpbI
B [IpUPOJIE

331922



https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922

Mpruia kak conu
BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE

bubmuoreka [JOK

KommutekT nocyas! u
000py0BaHUS JUIs
YYEHUYECKUX OIBITOB.

12 nericreue. [lorsarue o https://m.edsoo.ru/3c O6opynoBanue st
CHUHTETUYECKUX 566565 JICMOHCTpPAIIMH OIBITOB.
MOFOIINX CPEICTBAX [Mudposas madboparopust
(CMO) 10 XUMUU(y4EHUYECKas)
I'eneTnueckas CBsI3b

bubmuoreka [JOK
73 z;ii]:)OHOpOHOB " https://m.eds00.ru/56
POJICOTEPIKALITX 790096
OpPTaHWYECKUX BEIICCTB
Pacuétrl o

74 YpaBHEHUSIM
XUMHYECKHUX PEeaKIIHii
Cucremarusanus u bu6mmoreka [JOK

75 00001IeHHe 3HAHUH 110 https://m.edsoo.ru/f8e
TeMe af2eb
OO61as xapakTepuCTHKa
YIJIEBOJIOB U bu6nuorexa [IOK

76 KJaccuuKanus https://m.edsoo.ru/7a
yTJIeBOJI0B (MOHO-, TH- 9693al
Y TIOJTCaXapy/ibl)

KommiekT nocyas! n
000pyIOBaHUS JTSI
MOHocaxapHJILI: Buoanoreka ]_[OK YYCHHUYCCKHUX ONBITOB.
77 dbu3nYecKue CBOMCTBA U https://m.edsoo.ru/b4 O6opynoBanwue st

HaXO0XJICHUE B MPUPOJIE

bdda2d

JIEMOHCTpPALMH OIBITOB.
[Mudposas nadbopaTopus
0 XUMHH(y4eHUUECKast )



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d

[IpuMeHeHue rroKo3sl,
e€ 3HaUuCHUE B

bu6mmoreka [JOK

78 . https://m.edsoo.ru/5e
A 61122d
opraHusma
KommuiekT nocyas! u
Jucaxapuabl: caxaposa, o0opynoBaHUS IS
MajbT03a U JIAKTO3a. bubnmoreka [JOK YUYEHUYECKUX OMBITOB.
79 HaxosxneHnue B mpupojie https://m.edsoo.ru/eb ObopynoBanue s
U IIPUMEHEHHUE 0384e7 JIEMOHCTPAIIMH OIIBITOB.
JMCaxapuioB udposas naboparopust
10 XUMUU(Yy4EHUYECKas)
KomrmuiekT nmocyasl u
[Tonucaxapusr:
o0opynoBaHus AJis
CTpOCHHE
bubnuorexa [JOK YYEHUUECKUX OIBITOB.
MaKpOMOJIEKYI,
80 https://m.edsoo.ru/72 =~ OOopymoBaHue st
duznueckue u
. a04508 JIEMOHCTPALUU OIIBITOB.
XUMHUYECKHE CBOICTBA,
Hudposas naboparopust
MIPUMCHEHUE
0 XUMUU(Y4eHUYECKas)
[TonsiTe 00 bubmuoreka [JOK
81 HCKYCCTBEHHBIX https://m.edsoo0.ru/62
BOJIOKHAX 16e766
Pemenue pacdeTHbIx
3a/1a4 Ha OmpeeNieHue
JIOJTU BBIXO/1a TIPOIYKTa bubmmorexa [TOK
82 https://m.edsoo.ru/7f

peaKkuuu Ot
TEOPETUYECKHU
BO3MOHOTO

de47ef



https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef

Cucremarusais u

bu6mmoreka [JOK

83 00001IeHHE 3HAHUH 110 https://m.eds00.ru/08
paszeny d4364c
KontponsHas pabora
10 TeMe bubmuorexa [JOK

84 "Kucnopocoaepsxamue https://m.edsoo.ru/42
OpraHUYEeCKHUe c6678e
coenuHeHus"

AMUHBI:
KJIacCU(pUKAIS,
CTPOEHHE MOJIEKYI, bubnuoreka [IOK

85 oOmras ¢popmyina, https://m.edsoo.ru/efa
A30MEpHs, 7ebca
HOMEHKJIaTypa u
dbuznyeckue cBoiicTa
XHUMHUYECKHE CBOIICTBA bubmmorexa [TOK

86 ATHATHHECKITX AMUHOB https://m.edsoo.ru/lb

c5¢f80
AHWIIUH: CTPOCHUE
aHWJIMHA, OCOOEHHOCTH Eubmiorexa IOK
87 VIMIECKIX. CBOMCTE https://m.edsoo.ru/39
cd21f1
aHMIIMHA
CniocoOsI ToTydeHus 1 bubnmoreka [JOK

88 MIPUMEHEHNE https://m.edsoo.ru/ea
annpaTUIECKUX aMUHOB 138763
AMHHOKHUCIIOTHI: KomruiekT mocyasr u
HOMEHKJIaTypa 1 bubmmorexa [TOK 000pyIOBaHUS JTsI

89 https://m.edsoo.ru/d1

n3oMepus, GU3nIecKre
cBoyicTBa. OTaelbHbBIE

773e80

YUCHUYCCKHX OIBITOB.



https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80

MnpeaACTaBUTCIIN O~
AMHMHOKHUCIIOT

ObopynoBanue Jyis
JIEMOHCTpPAIIMH OIIBITOB.
udposas naboparopust
0 XUMHH(YICHHUIECKast )

XUMHYECKHE CBOUCTBA
aMUHOKHCIIOT, UX

KommuiekT nocyas! u
o0opynoBaHUS IS

bubmmorexa [IOK YYEHUYECKUX OIBITOB.
Ounojoruueckoe
90 https://m.edsoo.ru/77 =~ O6opymoBaHue st
3HauUCHUE
df705a JIEMOHCTPALIMH OIBITOB.
aMUHOKHUCIOT. CHHTE3 U
udposas naboparopust
TUAPOIIU3 MENTHIO0B
10 XUMUU(Yy4EHUYECKas)
benku kak npupoiHbIe bubmuoreka [JOK
91 MOJIUMEPBI; CTPYKTYPBI https://m.edso00.ru/42
0OeJIKOB 9e9899
KommiekT nocyast n
000pyIOBaHUS JIsI
. bubnuotexa [JOK YYEHHYECKHUX OIBITOB.
XuMHUECKue CBOICTBa
92 https://m.edsoo.ru/62 =~ OOopymoBaHHe st
0enKoB
37306d JEMOHCTPALUU OIBITOB.
[Mudposas nadbopatopust
M0 XUMUU(y4eHUYECKas)
A3zoTcoaepikaiue
reTepOLKINYECKHE
COCJIMHEHMUSI. bu6mmorexa [IOK
93 Hyxneunoseie https://m.edsoo0.ru/52

KHCJIOTBI: COCTaB,
CTPOCHUE H
Ouosornueckas poib

1d1431



https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431

[IpakTuyeckas pabora
Ne 4. Pewienune

KommutekT nocyas! u
000py0BaHUS JUIs

AKCTICPUMEHTATBHBIX bubmuoreka [JOK YYCHHYECKHUX OIBITOB.
9 3a1a4 10 TeMe https://m.edsoo.ru/8e O6opynoBanue st
"AzoTcoaepiKalme 3c02d1 JICMOHCTpPAIIMH OIBITOB.
OpraHuvecKue [Mudposas nadopaTopus
coeuHeHus" 10 XUMUU(y4EHUYECKas)
[IpakTrueckas pabota KomrmuiekT nmocyasl u
Ne 5. Pemenue o0opynoBaHus AJis
AKCTICPUMECHTAITBHBIX bubmuoreka [JOK YUYEHUYECKUX OMBITOB.
95 3a/1a4 110 TEME https://m.edsoo.ru/bd O6opynoBanue JyIs
"Pacnio3HaBaHUE e3fdf6 JEMOHCTPALMHU OIIBITOB.
OpPTraHUYeCKUX [Mudposas madbopaTopust
coequHeHu" 0 XUMUU(Y4eHUYECKas)
KonTponbnas pabota
10 TEME bu6mmoreka [JOK
96 " A3oTCcoepIKaIue https://m.edsoo.ru/ce
OpraHUYeCKHe 561bc7
coenqnueHusa”
OCHOBHBIE TOHATHUS
XUMHUH
BBICOKOMOJIEKYIISIPHBIX bubnmoreka [JOK
97 COEIUHEHUN U METObI https://m.edsoo.ru/7a
HUX CUHTE3a — a63ebd
MOJIMMEPH3AIHS U
TTOJIMKOH ICHCAITUS
ITmacTmaccsr. bubmuoreka [JOK
98 Yrunuzanus u https://m.eds00.ru/82

nepepadoTKa MIacTuKa

242¢e0f



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/82242e0f

D1acTOMEPHI:

. bu6mmoreka [JOK
HaATypaJIbHbII
99 1 https://m.edsoo.ru/24
CUHTETHYECKHE
6103ec
Kaydyku. Pe3una
BonoxkHa:
HATypaJIbHEIE,
HCKYCCTBEHHBIE, bubmmorexa [IOK
100 CUHTETUYECKHE. 1 https://m.edso00.ru/59
[Tommepsnr 63a601
CIEIHAILHOTO
Ha3HAYCHUS
KomrmuiekT nmocyasl u
[TpakTrueckas pabota 060D YIOBAKL 1
No 6. Pemienune pyA a
bubnuorexa [JOK YYEHUUECKUX OIBITOB.
AKCIIEPUMEHTAIBHBIX
101 1 https://m.edsoo.ru/3a ~ O6opynoBaHue A
3a/1a4 1o Teme
" ebd77a JIEMOHCTPALMH OIIBITOB.
Pacno3znaBanne
" Hudposas naboparopust
MJIaCTMACC ¥ BOJIOKOH
0 XUMUU(Y4eHUYECKas)
O6o61eHne u
CUCTeMaTU3aIHs
M3y4EHHOTO MaTepHasia Bubmaorexa LOK
102 i 1 https://m.edsoo.ru/6a
1o TeMe 29b1e8
"BBICOKOMOJIEKYIISIpHBIE
coenuuenus"
OBILEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/246103ec
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KouaunuyecTBO yacoB HUcnoab3oBanue
DJIeKTPOHHbIE R —
Ne Hara uudgposbie PY
Tema ypoka Konrpoabnbie IIpakTnyeckue HEHTpa
n/n Bcero u3yuyeHusi oOpa3oBaTejbHbIE .
padoThbI padoThbI €CTeCTBEHHOHAYYHOI
pecypchl
HANPaBJEHHOCTH
«Touka pocra»
ATtom. CocTaB aTOMHBIX
1 sep. XUMAYECKUN 1 Bubmorexa ITOK
P- https://m.edsoo.ru/59c112ee
37eMeHT. M30TonbI
CrtpoeHue 3JIeKTPOHHBIX
2 000JI04EK aTOMOB 1 bubmorexa [JOK
’ https://m.edsoo.ru/b4d9fffa
KBaHTOBBIC YHCIIA
Knaccudukanms
3 XAMHYECKUX DJIIEMEHTOB 1 bubmmorexa HOK
https://m.edsoo.ru/61294af9
(s-, p-, d-, f-omemenTsI)
Pacnipenenenue
4 3)1er OHOB II0 aTOMHBIM 1 bubmorexa [JOK
P https://m.edsoo.ru/f5f750fe
opOuTaIsim
ONEeKTpPOHHBIE
KOH(UTypaIlii aTOMOB
5 3nelx(feHTy(I))B B OCHOBHOM M 1 bubmorexa [JOK
B https://m.eds00.ru/8149e846
BO30YXIEHHOM
COCTOSTHUH
ONEeKTpPOHHBIE
bu6nuoreka [IOK
6 KOH(UTypaly HOHOB. 1

DIIEKTPOOTPHULIATEIHLHOCTh

https://m.edsoo.ru/a0764b24



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24

10

11

[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrema
XUMHUYECKUX HJIEMEHTOB
. . Menneneesa, CBSI3b
C COBPEMEHHOU Teopueit
CTPOEHHUS ATOMOB

3aKOHOMEPHOCTH
MU3MECHEHUSI CBOWCTB
XMMHYECKHUX 3JIEMEHTOB U
0o0pa3yeMbIX UMHU
MIPOCTHIX U CIIOKHBIX
BEIIECTB 110 TPYIIaM u
nepuoiamMm
Cucremaruzanus u
0000111eHue 3HaHUH 110
TeMe

Bubsl xumMudueckou CBSI3H.
Mexanu3mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3H.
Bonoponnas cB3e.
MexMonexysapHbIe
B3aMMO/ICHCTBUS

BanentHocth n
BaJICHTHBIEC BO3MOXKHOCTHU
aromoB. CBs3b
3JEKTPOHHOU CTPYKTYpPBI
MOJIEKYJT C UX
reOMETPUYECKUM
CTPOEHUEM

Bbu6nuoreka [IOK
https://m.edso00.ru/16957c01

bubmuorexa [JOK
https://m.edsoo.ru/f8468927

bu6nuoreka [IOK
https://m.edsoo.ru/8fad2942

bubnuoreka [IOK
https://m.edsoo.ru/5a8072af

bu6nuoreka [IOK
https://m.edsoo.ru/3d2ca093



https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093

IIpencraBnenus o

12 KOMINIEKCHBIX Bbu6nuoreka [IOK
COEIMHEHMSIX: COCTaB U https://m.edsoo.ru/8c66b12a
HOMEHKJIAaTypa
KowmrmuiekT nocyzs! u
o0opymoBaHus st
BemecTBa YUEHUYECKUX OMBITOB.
MOJIEKYJISIPHOTO U O6opynoBanue st
HEMOJIEKYJISIPHOTO JEMOHCTpAILNH
13 CT OCHI/IZ TEHH bubmmorexa [TOK OHBITOBTp
P ’ https://m.eds00.ru/e167635b i
KPUCTAJUTUYECKUX Hudporas
PEIIETOK U CBOHCTBA naboparopus 1o
BEILIECTB XUMUHU(y4EHUYECKas).
Hab6op OI'D/EI'D(mo
XUMUH)
KommuiekT nocyzas! n
000opyI0oBaHUs IS
YYEHHUYECKUX OIBITOB.
O6GopynoBanue ais
[TonsATHE O IMCTIEPCHBIX
JIeMOHCTpaluu
cHUCTEMax. but6mmoreka [IOK
14 OTIBITOB.
[IpencraBnenue o https://m.edsoo.ru/da2c70e4
Hudposas
KOJUIOMIHBIX pacTBOpax
nabopaTopus o
XUMHUHU(YIeHUYEcKas).
Hab6op OI'D/EI'D(mo
XUMUH)
VcTuHHBIE PacTBOPHI: Kommuiext nocyzs u
Bbubnunorexa LIOK
15 HACBIIICHHBIC U 00opyI0BaHUs TS

HCHACBIIIICHHBIC,

https://m.edsoo.ru/e9ccdd8d

YUYCHHUYCCKHUX OIIBITOB.



https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d

pacTBOPUMOCTb.
Kpucrannoruapatsl

CriocoOsbI BBIpaKEHUS

bubmuorexa [JOK

O6opynoBanue st
JIEMOHCTpPAIIUU
OTIBITOB.

Hudposas
nabopaTopus 1Mo
XUMUU(Y4EHUYECKAs).
Ha6op OI'D/EI'D(110
XUMUH)

16
KOHIIEHTPAaIllUX PacTBOPOB https://m.edsoo.ru/328e653a
Pemenue 3agau ¢
HCIIOJIb30BAHUEM
17 MMOHSATHH ""MaccoBasi JOJIS bubnnoreka IIOK
pacTBOPEHHOrO https://m.edsoo.ru/785e0ab4
BelecTra", "MoJsipHas
KOHLEeHTpauus"
Knaccudukamnus n
18 HOMCHK(JI'I)aT . bu6mmoteka [IOK
P https://m.edsoo.ru/bfoe108d
HEOPraHUYECKHUX BEILECTB
Cucremaru3anus u
19 000011IeHHE 3HAHUH 10 brbmmorexa LTOK
https://m.edsoo.ru/8d2c6a3a
TEME
KonTponbHas pabota no
temaM "CTpoeHue aToma.
20 [Iepnonnueckuil 3aKoH 1 bubnmnorexka HOK

[Iepnonnueckas cucrema
XUMHNYCCKHUX 3JICMCHTOB
. 1. Menneneena",

https://m.edsoo.ru/70a60aa4



https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4

"CTpoeHue BelecTBa.
MHoroo6pasue BemiecTs"

21

22

23

Knaccudpukanus
XMMHYECKUX PEAKIUH B
HEOPraHUYECKOU U
OPraHNu4eCKOM XUMHH.
3aKOH COXpaHEHUsI MacChl
BEILIECTB; 3aKOH
COXpaHEHUs U
MIpEBpAIICHUS SHEPTUU
MPU XUMHUYECKUX
peaKuusx

TennoBsie 23 exThI
XMMHYECKUX PEAKIIUH.
Tepmoxumnueckue
yYpaBHEHUs

Breraucnenus 1o
YPaBHEHUSM XUMHUYECKHUX
peakuuii u
TEPMOXUMHUYECKUM
YpPaBHEHUAM

bubnnoreka IIOK
https://m.edsoo.ru/6335cdd2

bu6mmoreka [IOK
https://m.edsoo.ru/d1db86da

but6mmoreka [IOK
https://m.edso0.ru/87b13954

Kommnekt nocynel u
o0opymoBaHUs st
YYEHHUYECKUX OIBITOB.
O6opynoBanue ass
JEMOHCTpAINH
OTIBITOB.

Hudposas
nabopaTopus 1Mo
XUMHUH(Yy4EHUYECKas).
Ha6op OI'D/EI'D(mo
XUMUH)

Kommuiext nocyzsl u
o0opynoBaHus AJs
YYEHHUYECKUX OIBITOB.
O6opynoBanue as
JIEMOHCTPAIINN
OTIBITOB.

Hudposas
nabopaTtopus 1o
XUMHUHU(YIeHUYecKas).
Ha6op OI'D/EI'D(110
XUMUH)



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

24

CKOpOCTh XMMHUYECKOI

peakiuu, e€ 3aBUCUMOCTh
OT Pa3IUYHBIX (PaKTOPOB.
Karanms u xkaranuzaropsl

KomrmuiekT nocyzs! u
00opyoBaHus A
YYEHUUYECKUX OIBITOB.
OO6opynoBanue aJis
JIeMOHCTpaluu
OTIBITOB.

Hudporas
naboparopus 1o
XUMHUH(Y4EHUYECKas).
Ha6op OI'D/EI'D(110
XUMUH)

25

26

T'omorennbie u
reTEPOTreHHBIE PEAKLINU

[IpakTuueckas padora No
1 mo reme "BnusiHue
pa3nMYHbIX (haKTOPOB Ha
CKOpPOCTh XUMHYECKOU
peakuun"

bu6nuoreka [IOK
https://m.edsoo.ru/1facaldl

Kommnekt nocyael u
00opyI0OBaHUs ISt
YYEHHUYECKUX OIBITOB.
O6opynoBanue st
JIeMOHCTpaluu
OTIBITOB.

Hudposas
nabopaTopus Mo
XUMHUH(y4eHUYECKas).
Hab6op OI'D/EI'D(mo
XUMUH)

Kommuiekt nocyast 1
o0opymoBaHus AJst
YYCHUYCCKUX OIIBITOB.
OGopynoBanue s
JICMOHCTpAIMH
OTIBITOB.



https://m.edsoo.ru/1faca1d1

Hudposas
nabopaTopus 1Mo

XUMUHU(ydeHUYECKas).
Ha6op OI'D/EI'D(mmo
XUMUH)

Kowmruiekr nocyzs! u
00opyI0BaHUs AT
YUYEHUYECKUX OIIBITOB.
Ob6opynoBanue ais

O6parumblie JEMOHCTPALTH
27 HeoOpaTHMbIE PEaKIIHH. bubmorexa LHOK OTIBITOB.
https://m.eds00.ru/30952f9b
XHUMHUYECKOE PABHOBECHE Hudposas
nabopaTopus 1o
XUMUHU(ydeHUYECKast).
Ha6op OI'D/EI'D(mo
XUMUH)
KommuiekT nocyzas! n
00opyIoBaHUs IS
YUEHUYICCKUX OIBITOB.
[TpakTuueckas paborta Ne O6opynoBanue st
2 no teMe "Biusanue JIEMOHCTPALIUU
28 pa3nuYHbIX (PAaKTOPOB HA bubnmorexa LHOK OTIBITOB.
https://m.edsoo.ru/3bf34e17
MOJI0KEHUE XUMHUUECKOTO Hudposas
paBHOBecus" naboparopus 1o
XUMHUH(ydeHUYECKas).
Hab6op OI'D/EI'D(mo

XUMUH)



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17

KomrmuiekT nocyzs! u
00opyoBaHus A
YYEHUYECKHUX OIIBITOB.

OO6opynoBanue aJis
DIEeKTPOIMTHYECKAS
JIEMOHCTPAITH
nucconuanusd. CUiIbHEIE U bu6nmoreka [IOK
29 OIILITOB.
CJTa0bIe AIIEKTPOIIUTHI. https://m.edsoo.ru/5f766bdf
Hudporas
CreneHb aUccOLaA
nabopaTopus 1o
XUMUHU(y4EHUYECKas).
Ha6op OI'D/EI'D(1o
XUMUH)
KomrmuiekT nocyzas! n
00opyI0OBaHUs ISt
YUEHUYICCKUX OIBITOB.
HNonHoe npousseneHmne Ob6opynoBanue as
Boael. Cpena BOOHBIX E€MOHCTpaLMU
30 a(IJITBO gBﬂBo f)[ OJIHBIA bubnmorexa [IOK gHLITOB -
p POB. BONOPO https://m.eds00.ru/3966cag89 '
nokasarens (pH) Hudposas
pacTtBopa naboparopus 1o
XUMHUH(y4eHUYECKas).
Hab6op OI'D/EI'D(mo
XUMUH)
I'maponus conei.
31 Peflf WU, IPOTEKAIOIINE B bubmorexa LOK
HH, Tp H https://m.eds00.ru/09d5a9bd
pacTBOpax IJIEKTPOIUTOB
[IpakTuueckas padora No KomrnekT mocy st 1
32 3 no Teme "XuMHUUECKue bubnmoreka [JOK o0opymoBaHus AJst

peaKkiu B pacTBOpax
3JIEKTPOJIUTOB"

https://m.edso0.ru/2e3daeb0

YYCHHUYCCKUX OIIBITOB.



https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0

O6opynoBanue st

JIEMOHCTPAITH
OTIBITOB.
Hudposas
nabopaTopus 1Mo
XUMUU(Y4EHUYECKAs).
Ha6op OI'D/EI'D(1o
XUMUH)
OkucauTenbHO-
BOCCTAHOBUTEIILHBIC
33 peaknuu. Baxueiinme bubmorexa HOK
https://m.eds00.ru/56226060
OKUCIIUTEIH U
BOCCTAHOBUTEIIH
MeTo/ 311eKTPOHHOTO
34 (3JIEKTOHHO-UOHHOT0) bubmorexa LOK
https://m.edso0.ru/fb691387
Oaytanca
35 DNEKTpOoIN3 pPaCTBOPOB U bubmuotexa [JOK
pacIuIaBOB BEILLIECTB https://m.edso00.ru/93fb97d2
36 Pemenue 3agau bu6nuoreka [IOK
Pa3IMYHBIX TUIIOB https://m.edso0.ru/5a859d16
37 Pemenne 3agau bu6nuoreka [IOK
pa3TAYHBIX TUITOB https://m.edsoo.ru/5afa265d
CucremaTu3anus u
38 0000111eHre 3HaHUH 110 bu6mmoreka [JOK
Teme "XuMHUECKUe https://m.edsoo.ru/c161eb85
peakuun"
Kontponbnas padota mo
bu6mmoreka [IOK
39 TeMe "XUMHUYECKHE

peakuun"

https://m.edsoo.ru/a8a0a930



https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930

IlonoxeHre HEMETALIOB
B [lepnoanueckoi
CHCTEME XMMHYECKUX
anemenToB /l. .

bu6nmoreka [IOK

40 Menneneesa u https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHS
ux aroMoB. Ouznyeckue
CBOMCTBA HEMETAJLIOB
ANIIOTpONHS HEMETAIIOB
41 (Ha mpuUMepe KUCIIopoa, bubnmnoreka HOK
cepsl, pocdopa u https://m.edsoo.ru/ef92c91c
yriiepona)
KowmriekT nocysl u
o0opymoBaHus AJs
Bonopoa: nonyuenue, YUEHUYECKUX OMBITOB.
42 (buznveckue u bubnmnoreka [JOK O6GopynoBanue as
XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/0aa8f613 JIEMOHCTPALIUU
Maapuasn OIIBITOB.
Hab6op OI'D/EI'D(mo
XUMUH)
KommuiekT nocyzas! n
00opyIoBaHUS TS
["aymoreHsl: HAXOXKICHHE B YUEHUICCKUX OIBITOB.
43 MIPUPO/IE, CIIOCOOBI bubnuoteka [JOK OGopynoBanue s
NoJTy4eHus, Gu3ndecKue https://m.eds00.ru/4e223795  neMOHCTpaIuH
Y XUMHYECKUE CBOMCTBA OTIBITOB.
Ha6op OI'D/EI'D(110

XHUMHH )



https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795

l'anorenoBonopoabI.

44 Baxneiimme Bbu6nuoreka [IOK
KHUCJIOPOJCOAEpKAIINE https://m.edso0.ru/6b3255e6
COCIMHECHHS TAJIOTCHOB
KowmrmuiekT nocyzs! u
000pyI0BaHUS JIS
JlaGopaTopHusbie u Py
YUEHUYECKUX OMBITOB.
MIPOMBIIIICHHBIEC CITOCOOBI
bubnuorexa [JOK O6opynoBanue st
45 MOJIy4EHUS TaJIOTEHOB.
https://m.edsoo.ru/6971aca4 JIEMOHCTpALIIHU
[IpuMeHeHue raIoreHoB 1
. OTIBITOB.
WX COCIMHCHHM
Ha6op OI'D/EI'D(110
XUMUH)
KowmriekT nocysl u
00opyIoBaHUs TS
[IpakTuueckas pabora No pyA g
YUEHUYECKUX OMBITOB.
4. Pemienue
bu6nuoreka [IOK O6GopynoBanue as
46 AKCIIEPUMEHTATBHBIX
https://m.edsoo.ru/8b26fecd JIEMOHCTPALIUU
3a/1a4 110 TeMe
e — OTIBITOB.
Hab6op OI'D/EI'D(mo
XUMUH)
KommuiekT nocyzas! n
Kucnopon: nabopatopubie
00opyIoBaHUS TS
Y TIPOMBIIIICHHBIE
YUEHUICCKUX OIBITOR.
CIIOCOOBI MOJTYYEeHHUS,
bubnuoteka [JOK OGopynoBanue s
47 ¢buznueckue u
. https://m.edsoo.ru/c8abc36a JIEMOHCTPALIUU
XUMHUYECKHUE CBOKCTBA.
O3son. IIpumenenue OTBITOP.
P Ha6op OT'D/EI (1o

KHCJIOpOda U O30Ha

XHUMHH )



https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a

48

49

OKcuIbl ¥ IEPOKCHUIBI

Pemenue 3agau
paszqux THUIIOB

bu6nmoreka [IOK
https://m.edsoo.ru/5¢8816a0

bubmuorexa [JOK
https://m.edsoo.ru/2b6d8b4b

KomrmuiekT nocyzs! u
00opyoBaHus A
YYEHUUYECKUX OIBITOB.
OO6opynoBanue aJis
JIeMOHCTpaluu
OTIBITOB.

Ha6op OI'D/EI'D(110
XUMUH)

Kommuiext mocyipl u
000pyI0BaHUS ISt
YYCHUYECKUX OIBITOB.
O6opynoBanue ajis
JIEMOHCTpPAIUN
OIIBITOB.

Ha6op OI'D/EI'D(110
XUMUH)

50

51

52

Cepa: HaxO0XJIEHUE B
MIPHUPOJIE, CIIOCOOBI
MOJTy4YeHHUSI, PU3NICCKUE
Y XUMHUYECKUE CBOMCTBA

CepoBoniopo, cynbhuabt

Kucnoponcoaepxkariue
COEJIUHEHUS CEPBI.

bu6mmoteka [IOK
https://m.edsoo.ru/46afael6

bu6nuoreka [IOK
https://m.edso0.ru/7c875999

but6mmoreka [IOK
https://m.edso0.ru/8cfa2548

Kommnekt nocyael n
00opyIoBaHUs IS
YUEHUYICCKUX OIBITOB.
O6opynoBanue st
JIEMOHCTpAINH
OTIBITOB.

Ha6op OI'D/EI'D(110
XUMUH)

Kommuiekt mocyip u
o0opymoBaHus st
YYCHHUYCCKUX OIIBITOB.



https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548

Oco0eHHOCTH CBOWCTB
CEpPHOM KHUCIIOTHI

[IpakTrueckas padota No
5. Pemtenne

O6opynoBanue ass
JEMOHCTpALUH
OTIBITOB.

Ha6op OI'D/EI'D(mmo
XUMUH)

Kowmruiekr nocyzs! u

o0opynoBaHus AJis
YUEHUYECKUX OIBITOB.

bubnmnoreka HOK O6opynoBanue st
53 AKCIICPUMEHTAIIbHBIX
Y . https://m.edsoo.ru/Oafb05e4 JIEMOHCTpALIUHU
3agad o reme "Cepa u eé
coequHeHus" OTIBITOB.
Ha6op OI'D/EI'D(mo
XUMUH)
A30T: Hax0XKJICHUE B
MIPUPOJIE, CITIOCOOBI
o4 H(P;np eHusl, PU3nYecKue bubmmorexa LOK
yi ’ . https://m.edsoo.ru/badd2255
U XUMHYECKHE CBOICTBA.
AMMUaK, HUTPUbI
Kommuiekt mocypl u
o0opymoBaHus AJs
Kucnoponconepxaniue YYEHHYECKUX OIBITOB.
55 COEIMHEHUS a30Ta. bu6nuoreka [IOK OGopynoBaHue s
OCco0OEHHOCTH CBOWCTB https://m.edsoo.ru/e2965afe JIEMOHCTPALIUHU
A30THOM KHCJIOTHI OIIBITOB.
Ha6op OI'D/EI'D(110
XUMUH)
[Ipumenenue azora u ero
. but6mmoreka [IOK
56 COeIMHEHN. A30THBIE

ynoOpeHus

https://m.edso00.ru/129f5059



https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059

dochop: HaAXOKICHHE B
PUPOJIE, CIOCOOBI

bu6nuoreka [JOK

> TOTYHEHHA, (bmmfcme https://m.edso0.ru/9a6b43ec
Y XUMUYECKHE CBOHCTBA.
dochuast u hochun
Kowmruiekr nocyzs! u
000pyI0BaHUS IS
Oxcunsl hocdopa, YYEHHUYECKUX OIBITOB.
58 dochopconepxarnue bubmuorexa [JOK O6opynoBanue st
kucioTel. Conu https://m.edsoo.ru/c7a2d429  nemoHCTpaIuu
dbochopHOIi KHCTOTHI OTIBITOB.
Ha6op OI'D/EI'D(110
XUMUH)
[Ipumenenue pocpopa u
59 erlZ) coenHHeHg)ﬁ. bop bubnmorexa LIOK
https://m.edsoo.ru/a218070a
docdopHbie y1oOpeHus
KowmriekT mocyst u
[IpakTuueckas pabora No o0opymoBaHus AJs
6. Pemenue YUEHUYECKUX OMBITOB.
50 AKCIEPUMEHTAIbHBIX bubnmnoreka [JOK O6opynoBanue st
3ammad mo Teme "A30T u https://m.edsoo.ru/8175ac3f JIEMOHCTpALUA
dhocdop u ux OTIBITOB.
coequHeHus" Hab6op OI'D/EI'D(mo
XUMUH)
Yrineposa: HaxoxKIeHUE B
61 MIPUPO/IE, AIJIOTPOIIHBIE bubmmoreka [JOK

Moau(UKAIUH;
(dbuznveckue u

https://m.edsoo.ru/1eb19f9e



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e

XUMHUYECKHE CBOMCTBA,
MIPUMEHCHHE

Oxcup yriepozaa(ll),
okcup yraepona(lV),

Bbu6nuoreka [IOK

KommnekT nocynbl u
o0opymoBaHUs st
YUEHUYECKUX OIBITOB.
O6opynoBanue st

62
yroibHask KUCIIOTa U €€ https://m.edsoo.ru/dba58adf JIEMOHCTpALIUHU
col OIIBITOB.
Ha6op OI'D/EI'D(1mo
XUMUH)
63 Pemenue 3agau bubnnoreka IIOK
Pa3IMYHBIX TUIIOB https://m.eds00.ru/6029b609
Kpemuuii: HaxoXaeHUE B
64 MIPUPO/IE, CLIOCOOBI bubmuoreka [JOK
MoJIydeHus1, Gpu3nyeckue https://m.edso00.ru/143558ab
1 XUMHYECKHE CBOMCTBA
KowmriekT mocysr u
00opyIoBaHUs IS
Oxer xpemma(IV), YYEHHUYECKHUX OIBITOB.
65 CbeMEHEBAS KHCTOTa bu6mmoreka [IOK O6GopynoBanue as
P ’ https://m.edso0.ru/3170e7bl  nmeMoOHCTpaIMK
CHJIMKATBI
OITBITOB.
Ha6op OI'D/EI'D(110
XUMUH)
[IpumeHeHne KpeMHUS 1
. bu6nuoreka [IOK
ero coequaeHuii. CTeko,
66 https://m.edso0.ru/393cdac0

€Tro MOJIy4YCHHC, BU/IbL
CTCKJIa

https://m.edso0.ru/5823cefb



https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

Pemenue 3agau

bubnuoreka LIOK

67
Pa3IMYHBIX TUIIOB https://m.edso00.ru/b6241801
Cucremaruzanus u

68 00001IeHIE 3HAHWI 110 bubmorexa HOK

e : https://m.edso0.ru/6e864db5

teme "Hemerasbl

69 KontposbHas pabota mo bubnmnoreka HOK
teme "Hemeransr" https://m.edso0.ru/d0484c76
AHanu3 pe3ynbTaToB

70 KOHTPOJIBHOW pabOThI bubmorexa [JOK

P P ’ https://m.edsoo.ru/2b7e9510

KOPPEeKIHsI OIIHOO0K
[TonoxxeHne MeTaJIOB B
IIepunonnueckoii cucreme

71 XAMUYECKHUX 3JIEMEHTOB. bu6mmoteka [IOK
Oco0eHHOCTH CTPOCHHUS https://m.eds00.ru/9839c16c
ANEKTPOHHBIX 000TI0UEK
aTOMOB METAaJIOB
O6mwme puznueckue

79 CBOWCTBA METAJLIOB. bubmuotexa [JOK
IIpuMeHeHne MeTasuIoB B https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE

73 CrutaBbl METAJLIOB. bu6mmoreka [IOK
Koppo3zus metannos https://m.edso0.ru/42b872e3

74 Pemenne 3agau bu6nunorexa LIOK
pPAa3IMYHBIX TUIIOB https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUECKHUNA PsiJT

75 HaIpSHKEHUN METaJlIOB. bubnmnorexka HOK

OO01ue criocoosl
HOJIy‘-IeHI/ISI MCTAJ1JIIOB

https://m.edso0.ru/94eb377a



https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a

OOm1ast XxapaKTepUCTHKA
MeTauioB | A-rpyribl
[Tepuonuueckoit CUCTEMBI

KomrmuiekT nocyzs! u
00opyoBaHus A
YYEHUYECKHUX OIIBITOB.

XUMHUYECKUX 3JIEMEHTOB. O6opynoBanue st
76 Harpuii u xanuii: bubnmoreka [JOK JEMOHCTPALIUU
nojydeHue, pusnyeckne https://m.edsoo.ru/e12c26b3 = ombITOB.
Y XUMHYECKUE CBOMCTBA, Ha6op OI'D/EI'D(1o
MIPUMEHEHUE TPOCTHIX XUMUH)
BELIECTB U UX
COCIMHEHU I
OOm1ast XxapaKTEepUCTHKA KowmruiexT nocyel u
MetaioB ||A-rpynmel o0opynoBaHus AJs
[Iepuoanueckoi cucTemsl YYEHUYECKUX OITBITOB.
XUMHUYECKUX IJIEMEHTOB. O6opynoBanue ais
77 Marnuii 1 Kanpluin: bubnmnorexka HOK JEMOHCTPALIU
nojry4eHue, pusndeckue https://m.edsoo.ru/7c3e49c0  OMBITOB.
Y XUMHUYECKHE CBOMCTBA, Ha6op OI'D/EI'D(mo
IIPUMEHEHHE ITPOCTBIX XUMUH)
BELIECTB U UX
COECIMHEHU I
KommiekT nocyel u
o0opymoBaHus AJst
YUEHUYECKUX OIBITOB.
78 XKéctkocTh BOMBI 1 bubnmoreka [JOK gf;fgi?;f;; o
CrocoObI €€ yCTpaHeHUs https://m.edsoo.ru/c74bfae9
OTIBITOB.
Hudposas

nabopaTopus 1Mo
XUMUHU(YICHUYECKas).



https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9

Ha6op OI'D/EI'D(110
XUMUH)

AIOMUHUI: IOJTyYEHHE,

KomrmuiekT nocyzs! u
o0opymoBaHUs st
YUEHUYECKUX OIIBITOB.

O6opynoBanue s
79 ¢busnueckue u bubnmnorexka HOK eM(I:IZc AL
XHMHYECKHE CBOMCTBA, https://m.edsoo.ru/0e79b266 a Thatt
OTIBITOB.
MIPUMEHEHNE
P Ha6op OI'D/EI'D(mo
XUMUH)
KowmriekT nocysl u
o0opymoBaHus AJs
AmdoTepHbIe CBOMCTBA py A A
YUEHUYECKUX OMBITOB.
OKCHJIa U TUJIPOKCH/IA
O6GopynoBanue as
% ATIOMHHHS, bu6nuoreka [IOK P —
TUAPOKCOKOMILIEKCHI https://m.edsoo.ru/5d12d318 P
OTIBITOB.
QATFOMUHHUS, UX
Hab6op OI'D/EI'D(mo
MIPUMCHCHHE
XUMUH)
81 Pemenue 3agau
Pa3IUYHBIX THUIIOB
KomrnekT mocy st 1
[IpakTuueckas padora No a
o0opymoBaHus AJs
7. Pemenue
bubnmoreka [JOK YYEHUYECKUX OMBITOB.
82 AKCIIEPUMEHTATBHBIX
. https://m.edsoo.ru/27a4af43 = OOGopymoBaHue s
3a7a4 1o teme ""MeTaiibl
JIEMOHCTpALNH

rJ1aBHBIX oArpymnm"

OIIBITOB.



https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43

Ha6op OI'D/EI'D(mo
XUMUH)

OOm1ast xapaKTepUCTHKA
METAJIJIOB TOOOYHBIX

83 noarpynn (B- ) bubnuoteka LIOK
PYIITLIPYT https://m.eds00.ru/610d7431
[Tepuoanyueckoil cuCTEMbI
XUMHYECKHX 3JICMEHTOB
dusznueckue u
XHMHYECKHUE CBOMCTBA bu6mmoreka [IOK
84 .
XpoMa U €ro COeIMHEHUH, https://m.edso0.ru/9911bef3
UX IPUMCHEHHUE
KomrmuiekT nocyzas! n
00opyIoBaHUs ISt
. YYEHHUYECKHUX OIBITOB.
Baxneinmmne coeTmHeHNS
O6opynoBanue ais
85 Mapranua. [lepmanranar bubmmoreka [IOK e —
KaJusl, €ro https://m.edso0.ru/039d69c8 p
N OTIBITOB.
OKHUCJIMUTENIbHBIE CBOMCTBA
Ha6op OI'D/EI'D(110
XUMUH)
dusznueckue u
XHMHYECKHUE CBOMCTBA
86 JKele3a U ero bu6nuorexa LIOK

coenuHenuil. [lonyuenue
Y IPUMEHEHNE CIUIaBOB
xKeesza

https://m.edsoo.ru/1b7f8741



https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741

dusunueckue u

KomrmuiekT nocyast u
00opyoBaHus A
YYEHUYECKHUX OIIBITOB.

. OO6opynoBanue aJis
87 XUMHYECKHE CBOMCTBA bu6nmoreka [IOK .
MOHCTpAIUU
MEIH U €€ COeTMHEHHIA, https://m.edsoo.ru/2bc0f954 A Thatl
OIIBITOB.
HX IIPUMEHEHUE
P Ha6op OI'D/EI(1to
XUMUH)
KowmriekT nocysl u
000pyIOBaHMS JIJIS
dusznueckue u PYA s
. YUEHUYICCKUX OIBITOB.
XHMHYECKHUE CBOMCTBA
. O6opynoBanue ajis
88 IIMHKA ¥ €T0 COCIUHCHUM, bubmnoreka IIOK eMOHCTDA
MOH 15074
HX IPUMEHEHUE. https://m.edsoo.ru/b1f2beal A Tpatl
OIIBITOB.
' apOKCOKOMILICKCHI
p Ha6op OI'D/EI'D(110
LIMHKA
XUMUH)
KommuiekT nocyzas! n
o0opymoBaHus AJs
[TpakTuueckas padora No YUEHUYECKUX OMBITOB.
8. Pemenue O06opynoBaHue s
89 SKCIIEPUMEHTAIbHBIX bubmorexa [IOK ILCM(I))IZCT Al
P " https://m.edsoo.ru/a6e352ea P
3a7a4 1o treme "MeTabl OIIBITOB.
MOOOYHBIX MOArpyHn" Hab6op OI'D/EI'D(mo
XUMUH)
90 Pemenue 3agau Bbubnuoreka LIOK

Pa3IMYHBIX THUIIOB

https://m.edsoo0.ru/a8b83d83



https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83

O06006111EHE U

CHCTEMAaTHU3aLHs Bbu6nuoreka [IOK
91
HW3Y4YEHHOTO MaTepuaia https://m.edso0.ru/e91fe975
o Teme "MeTaimsr"
92 KonrtponsHas pabora no bubmmoreka [IOK
teme "Metamibr" https://m.edsoo.ru/83f63ea3
AHanu3 pe3ynbTaToB
93 KOHTPOJILHOM pabOThI bubmorexa [JOK
P P ’ https://m.edsoo.ru/9ebff2fd
KOppEeKLHsI OIHUO0K
Ponp xumuu B
obecreyeHnu
94 YCTONYMBOIO Pa3BUTHUS bu6nuoreka [IOK
yenoBedecTBa. I[lonsTue o https://m.edso0.ru/080fe1f0
Hay4HBIX METOJIaX
HCCJICOBAHUS BEILIECTB
Hayunblie npuHIUIBI
OpraHu3aIuu
XAMUYECKOr0
95 MIPOM3BOJICTBA bubmorexa HOK
P A ’ https://m.edso0o.ru/2e45a44f
[IpomslieHHBIE
CIOCOOBI MOTYYEHUS
Ba)KHCHIIINX BEILECTB
KommiekT nocyzas! n
00opyIoBaHUS TS
XHUMUYECKOE 3arpsi3HEHUE
9% o AOLICH Che bu6mmoreka [IOK YUEHUYECKNUX OIIBITOB.
K 7| Bl U
PYaIOLeH ¢pea https://m.edso00.ru/9f11bf51 O6opynoBanue st
€ro MOCISACTBUS
JEMOHCTpPALIHI

OIIBITOB.



https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51

97

XuMUA U 300pOBbE
YeJloBeKa.
JlekapcTBeHHBIE CpencTBa

bubmuorexa [JOK
https://m.edsoo.ru/a6552721

Hudposas
nabopaTopus 1Mo

XUMUHU(ydeHUYECKas).
Ha6op OI'D/EI'D(mmo
XUMUH)

Komrmiekt nocyast n
00opyoBaHuUs IS
YYCHUYECKHUX OITBITOB.
Ob6opynoBanue as
JIEMOHCTpPAIUN
OTIBITOB.

Hudposas
naboparopus 1o
XUMHUHU(Y4eHUYecKas).
Ha6op OI'D/EI'D(110
XUMUH)

98

Xumus numu. Poiab
XUMHH B 00eCIEUeHUN
MUIIEBONA O€30IaCHOCTH

bu6nuoreka [IOK
https://m.edsoo.ru/1f7b5bd2

Kommnekt nocyael n
o0opymoBaHus AJs
YYEHHUYECKUX OIBITOB.
O6opynoBanue st
JIeMOHCTpaluu
OTIBITOB.

Hudposas
naboparopus 1o
XUMHUH(ydeHUYECKas).
Ha6op OI'D/ET'D(mmo
XHUMHH )



https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2

99

100

101

KocmeTnueckue u
naphroMepHBIC CPEICTBA.
briToBasg xumug

XuMUs B CTPOUTENBCTBE.
Baxneiiniue
CTPOUTENBHBIE U
KOHCTPYKIIMOHHBIE
MaTepHalIbl

XWUMHSA B CEITHCKOM
XO03SICTBE.
Oprannydeckue u
MUHEpaJIbHBIE YI0OpeHUs

bubnnoreka IIOK
https://m.edsoo.ru/da42d5a9

bubnuoreka [IOK
https://m.edso00.ru/61e69003

but6mmoreka [IOK
https://m.edsoo.ru/fd39587d

Kommutext nmocyp u
o0opymoBaHUs st
YUEHUYECKUX OIBITOB.
O6opynoBanue st
JIeMOHCTpAIuU
OTIBITOB.

Hudposas
nabopaTopus 1Mo
XUMHUH(Y9eHUYECKas).
Ha6op OI'D/EI'D(110
XUMUH)

Kommuiext nocyzsl u
o0opymoBaHus AJs
YYEHHUYECKUX OIBITOB.
OGopynoBaHue s
JIEMOHCTpPAIAN
OTIBITOB.

Hudposas
nabopaTopus o
XUMHUHU(YIeHUYecKas).
Ha6op OI'D/EI'D(110
XUMUH)



https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d

CI/ICTeMaTI/ISaI_[I/IH u

102 000011EHHE 3HAHUHN 110
TEME
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

102

bu6nmoreka [IOK
https://m.edsoo.ru/db979c70



https://m.edsoo.ru/db979c70




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; yrinyonennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3emenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbCTBO
«IIpocBemenue»

» Xumus; yriaybonenHoe ooydenue, 11 kinace/ Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «J[PODAY; AxuinonepHoe obiiectBo «3naTenbcTBO

«IIpocsemienue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubimoTeka 3JIeKTPOHHBIX HATJISIHBIX ¥ YYeOHBIX mocoouit Www.edu. rt.ru
OnexTpoHHbIE TocoOus oudbmmorexku «Kupumn u Medoauiiy.
htpp://www.alhimik.ru

htpp//www./schoolchemistry.by.ru
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