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MNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma 1o XMMUHM Ha YpOBHE CpeAHEro oouiero oopazoBaHus pa3zpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Odenepanuny, TpeOoBaHMH K pe3ynbraTaM OcCBOeHHMs (enepaiibHOM  00pa3oBaTeIbHON
nporpamMmMbl cpeanero obmero oopazoanusa(P@OIl COO), mpencraBieHHbix B DepepanbHOM
rocyJapcTBeHHOM oOpazoBarenbHoM craHaapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHoro mpenmMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIM3yIoLMX OCHOBHbIE 00pa30BaTe/IbHbIE MPOTrPAMMBI, 1 OCHOBHBIX 10JIOKeHUH «CTpaTeruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINyOJNEHHOrO M3y4eHHMS 3aHMMAET BAXKHOE MECTO B CHCTEME
€CTECTBCHHOHAy4YHOro oOpa3oBanus ydammuxcs 10-11 xkmaccoB. W3yueHue mpenmera,
peanu3zyeMoe B YCIOBHUSX JU(QPEpEeHIIMPOBAHHOTO, MPOPMIBHOTO O0O0ydeHUs, TMPHU3BAHO
oOecrieunTh 00111€00pa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO MOJITOTOBKY BBINTYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJaNnTalidd UX K ObICTPO MEHSIOUIMMCS YCIOBUSM >KM3HM B COLIMYME, a
TaKXe I MPOAOJDKEHHS OOY4eHHs B OpraHu3alusx MpodecCHOHAIbHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMHS ABJISIETCS OJJHOW U3 MPUOPUTETHBIX JUCLUILIUH.

B mporpamme 1no XumMHM Ha3HauyeHHE MpeaMeTa «XUMHs» I0JlydaeT HOJpOoOHYI0
MHTEPIIPETALIMI0 B COOTBETCTBUM C OCHOBomosaratomumu nosoxxenuamu ProC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
MOJATOTOBKH BBITYCKHUKOB. CBUAETEIHCTBOM TOMY SIBJSIOTCS CJIEAYIOLIUE BBINOJIHSIEMbIE
IpOrpamMMoil o XUuMHM QyHKIHU:

¢ yHPOPMAMOHHO-METOIMYECKAsl, peaNn3anrs KOTOPOH oOecreynBaeT MOIydeHHE
IIPEJICTaBICHUS O LESAX, COJEp)KaHUU, oOLIel cTpaTernu OO0y4eHMsl, BOCIIUTAHUS U
pa3sBUTHsI O0YYAIOLIUXCS CPEACTBAMU IMpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOIO
npoduns;

® OpraHM3alMOHHO-IUIAHUPYIOLIA, KOTOpast IpEIyCMAaTPUBAET  OIpPEAEICHUE:
INPUHLMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH HM3y4eHUs Yy4eOHOTo
MaTepuana, KOJIWYECTBEHHBIX M KAdEeCTBEHHBIX €r0 XapaKTEPUCTHK; IOAXOMOB K
(OpMUPOBAHUIO COAEPKATEITLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JIOCTIDKEHUI oO0ydaromuxcs B paMKax HMTOrOBOH arrectauuu B (opMe eIuHOro
rocy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/EepkKaHKE, 00s13aTeNbHOE ISl U3YUYEHUS
B paMKax  OTAENbHBIX  Hpoduiel, NpeIycMaTpUBaeT  pacOpeleleHne U
CTPYKTYPUPOBAaHHUE €ro IO KJIAaccaM, OCHOBHBIM COZEP>KaTEeJIbHBIM JIMHUSAM/paz/iesiaMm
Kypca,

e aéT MpUMEpPHOE pacnpeieieHne yueOHOro BpeMEeHH, pEKOMEHIYEMOro JIIsl U3Y4eHUs
OTJIEIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh H3Y4YeHMs] Y4eOHOTO MaTepuana C
y4€TOM JIOTUKH MTOCTPOCHMSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e AT METOAMYECKYID HHTEPIpETAlMIO LeJIedl M 3ajad M3ydyeHUs IMpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COJAEPKATEIbHON XapaKTEPUCTUKHU TJIAHUPYEMBIX pe3yJIbTaToB
OCBOCHMS OCHOBHOH 00pa30BaTEeNIbHOM MpPOTrpaMMBbl CPEAHEro oouero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, IIPEIMETHBIX), a TAK)KE C Y4YETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JIEMCTBUI OOYYaloOLIErocss IO OCBOEHHUIO COJCpKAaHUs
npeaMera.

ITo BceM Ha3BaHHBIM NO3MLIMUSAM B I[pOrpaMMe II0 XHMHUU IPETyCMOTpPEHa

MIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs. 3a



npenenaMu  yCTAaHOBJICHHOM TMPOrpaMMON 1O XUMHHM  00s3aTenbHOW  (MHBapUaHTHOMN)
COCTaBJISIIOLIEH collep:kaHus y4eOHOTo mpeaMera « XUMUsS» 0CTaéTcsl BO3MOXXHOCTh BbIOOpa €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MO OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mojoxeHusmMu DPI'OC COO o Ha3zHayeHUH
peaMeToB 0a30BOr0 M yriay0aEHHOTO ypOBHEH B cucTemMe auddepeHIMPOBaHHOTO 00yYeHUs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealn3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM OSTaloM MOJyYeHUS XHUMUYECKOTO
o0pa3oBaHusi B paMKaxX U3Y4YCHHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHUX
JTUCIUILIMH B By3aX M OpraHu3alusx cpeaHero npodeccruoHaibHOro oopasosanus. B 31oii csa3u
U3y4eHUEe TMnpeaMera «XHUMHS» OPUEHTUPOBAHO MPEUMYILECTBEHHO HA pacCHIUpEeHHEe U
yrayOleHne TEOpPeTUYECKON W MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCs, BBIOpaBIIMX
ornpenenéHHbId MpopmIb 00ydeHUs,, B TOM YHCIIE C MEPCHEKTUBON MOCIEIYIOMETO MOIyIeHUs
XUMHYECKOTro 00pa3oBaHus B opraHu3aiusax rnpodeccunonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 O00pa30BaHUS HU3YYEHHE MpeaAMeTa «XHUMHS»
OpPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMAJILHOTO Pa3BUTUS 00ydaroIIuXcs,
Ha GOPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHHUM, YMEHUN palliOHATH3AINH Y4eOHOTO
Tpyna ¥ O0OOMEHHBIX CIMOCOOOB  ACSATENBHOCTH, MMEIOMUX  MEKIUCIUIUIMHAPHBIN,
HAAMPEIMETHBIN XapaKTep.

CocraBisitomiuMu  nipeaMeTa «XUMHUS» HAa YPOBHE YIIyOJEHHOIO M3Yy4YEHHS SIBISIOTCS
yrayOnénnbsie Kypcol — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
OTIpENIeICHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alud COACpKaHHUS ITHX KypCOB B
nporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeruss ®I'OC COO o paznuyusx 6a30BOro u
yriay0nEHHOIO YPOBHEH U3yUEHUS PEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranuyeckas XxuMmus» U «OOmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEIMETHBIX 3HAHUN M YMEHUM, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJIHEHHE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblIui  00BEM
dakronornueckoro marepuana. Tak, Ha yrIyOIEHHOM ypOBHE M3yueHHUs IpeaMeTa oOecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOICTBaX UX COEAMHEHUN Ha OCHOBE PACIIMPEHUS M YriyOJeHHs MpEeACTaBICHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, pacCMaTpUBAEMbIX C
TOYKHU 3PEHUSI XUMUUECKOW KMHETHKU M TEPMOJIMHAMUKU. V3ydeHne nepruoinyeckoro 3aKoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKMX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XHUMHUYECKas CBsI3b OOBICHSAETCS C
TOYKHM 3pEHHS] SHEPreTUUECKUX HW3MEHEHMH Npu e€ oOpa3oBaHWU M pa3pyLIEHUH, a TaKXKe C
TOYKH 3pEHUs MexaHu3MoB e€ oOpazoBaHus. M3ydeHHe THUNOB pEaKIMil JOMOJHAETCS
(dbopMUpOBaHKEM IPEACTABICHUI 00 ANEKTPOXUMUYECKUX MPOIIECCax U ANEKTPOIN3E PacIlIaBOB
U pacTBOpPOB BemiecTB. B Kypce opraHnyeckol XUMHHM TpPH PACCMOTPEHUU PEAKIIMOHHOU
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00oe BHUMaHue BOIpocaM 00 AJIEeKTPOHHBIX 3 dexTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIAX U MEXaHU3MaX peakli.

Oco0oe 3HaYeHHe UMEET TO, YTO Ha COJIEp)KaHHWE KYpPCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
U3YYEHUs i1 KIaccoB ompeaenéHHoro mpoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpY H
XapakTep JONOJHEHUH K o01el crucreMe peIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIE
npenMeTsl. Tak, Hampumep, B COACpPKAHMM TMpeAMeTa s KIACCOB XHUMHUKO-(DH3HMYECKOro
npoduist 60JBINIOE 3HaYeHHE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja Mo oOIeld XUMUU.
[Ipy w3yueHuu mpenMeTa B JaHHOM cCIy4yae akIEHT OyJeT caeilaH Ha OOIIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HMKE: aTOMHO-MOJIEKYJISIpHAsi TEOpuUs
(MonekynsipHast Teopus B (U3MKE), 3aKOHBI COXPAHEHHUS MACChl W DHEPIHH, 3aKOHBI
TEPMOJUHAMUKH, SJICKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U IPYTOE.



B 10 ke Bpems B copiep)KaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOIIs
OonbIIMiA yAETbHBIN Bec Oy/leT MMEeTh OpraHuyeckas Xumus. B aToMm ciiydae mpenocraBiisercs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KISTKH KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MpPUMEpPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JUMHUIbI, OCNKH, YIJIEeBOBI, HYKJIECHHOBBIE KUCIOTHI U Apyrue. llpu stom
3HAHUS O COCTAaBE€ M CBOWCTBAxX MpEJCTaBUTENIE OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM JUIS M3yUEHHsI CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHUS, TTHILECBAPEHHUSL.

B mnane ¢opmupoBaHUs OCHOB HAay4HOTO MHPOBO33PEHHUS, OCBOCHHS OOIIEHAayYHBIX
METO/IOB MTO3HAHUSA U OTIBITA MPAKTHYECKOTO MPUMEHEHHS HAYYHBIX 3HAaHUH M3y4YeHUE TpeaMeTa
«Xumus» Ha YriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4EOHBIMHU
npeaMeTaMu, BXOSIIIMMHU B COCTaB MPEIMETHBIX o0sacTeil «EcTecTBeHHO-HAyYHBIE IPEAMETHI»,
«Marematuka u nHpopMaTiKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu m3yuennu yueOHOro mpenmera «XUMUS» Ha YrIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (OPMHUPOBAHHUE OCHOB HAayKH XHMHU Kak OOJacTH
COBPEMEHHOTO EeCTECTBO3HAHMSI, TMPAKTUYECKON MAESITeNbHOCTH 4YeJIOBeKa U OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PelieHue 31oil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
mpeaMeTa MpeArnoaaraeT peajn3auio TakuX enei, Kak:

e (QopmupoBaHuE NPEICTABICHUNA: O MAaTEpPUAIbHOM E€JUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

¥ TI03HABA€MOCTH SIBIICHUI MPHUPOJIBI, O MECTE XUMHH B CHUCTEME €CTECTBEHHBIX HAYK U
e Beayleil ponu B 00ecleYeHHH YCTOMYMBOTO Pa3BUTHUS UYEIOBEYECTBA: B PEIICHUU
po0JieM HSKOJIOTMUYECKOM, SHEPreTUYeCKOW W NUILEBOM O€30MacHOCTH, B Pa3BUTUHU
MEIMIIMHBI, CO3/JaHUM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHUKOB JHEPruHu, B
o0ecrnieueHnu palnoHaIbHOIO IPUPOJIOTIOIB30BaAHUS, B (dbopmupoBaHUU
MHUPOBO33PEHUS U 00IIEH KyJIbTyphl YEJIOBEKA, a TAKKe IKOJIOTUYECKH 000CHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U MPUPOJHOM CpEIE;

® OCBOGHHME CHUCTEMbl 3HAHHH, JeXalluX B OCHOBE XUMHUYECKOW COCTaBIISIOIIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX TOHATHHA, 3aKOHOB U
TEOPUM XHMMHUHM, COBPEMEHHBIX IPEJICTaBIEHUH O CTPOCHUHU BELIECTBA HA Pa3HBIX
YPOBHSIX - aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMMYECKUX W KHMHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHMS XUMHUYECKHX
PEaKImii, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX M JMUCIEPCHBIX CHCTEMax, 00 00mmx
HAYYHBIX IPUHIUIAX XUMUYECKOT'O IPOU3BOJICTBA;

e (QopmupoBaHue y 00y4arOImIMXCSi OCO3HAHHOTO MOHMMAHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMHUYECKHX 3HAHWUU Uil OOBSICHEHHS KJIIOYEBBIX HIEH W MpoldiiemM
COBPEMEHHOM XUMMH, 151 OOBSACHEHMS W NPOTHO3MPOBAHHUS SBICHUN, HMMEIOLIMX
€CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO pEHIeHHUs] MpoOJeM, CBSA3aHHBIX C
XUMHEH, TPOTHO3MPOBAHUS, aHAIM3a M OLEHKHM C TO3MLIUH HKOJOTHYECKOH
0€30MacHOCTH MOCTEACTBUIM ObITOBOM M MPOU3BOJICTBEHHOM JEATEIbHOCTH YEIIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJICTBOM, HCIOJIB30BAHUEM U MepepaboTKOM
BEIIIECTB;

e yriyOJeHHe TpPEACTaBICHUH O HAYYHBIX METOJaX IO3HAHUs, HEOOXOMUMBIX IS
nproOpeTeHus] YMEHHI OpUEHTHPOBATHCS B MUPE BEILECTB M OOBICHEHUS XMMUYECKHX
SBIICHUH, WMEIONMX MECTO B TPHUPOJAC, B TPAKTHUECKOW IESATEIBHOCTH U
MOBCEHEBHOM KU3HHU.

B 1utane peanuzamym TepBOOYEPENHBIX BOCHHUTATENBHBIX W Pa3BHBAIONINX (QYHKIUH
LIEJIOCTHOM CHUCTEMBI CPEIHEro oOIIero oO0pa3oBaHMs MPH M3YUYEHHH IpeaMeTa «XUMHs» Ha
yrIyOoJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHOOPETAIOT TaKHUE LIETTH U 3a]]a4H, KaK:

e BOCNHUTaHHE YOEKAEHHOCTH B TI03HABAEMOCTH SIBICHUH TMPHPOJBI, YBAKEHUS K
npoleccy TBOpYECTBA B 00JACTH TEOPETUYECKMX M TMPHUKIATHBIX MCCIEJOBAaHUN B



XUMHHU, (OPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

® pa3BUTHE MOTHBAIMH K OOYYCHHIO W IMO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00IIEUeTIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE TMO3HABATCIILHBIX HWHTEPECOB, HHTEUICKTYAJIIbHBIX W  TBOPYECKHUX
CrocoOHOCTE 00yJaromuxcsi, GOopMUPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMO0Opa30BaHUI0O U HENPEpPHIBHOMY OOpa30BaHUI0 KaK YCIOBUIO YCIEUIHON
po(heCcCHOHANTLHOM W OOIIECTBEHHOW JEATEIBHOCTH, OTBETCTBEHHOIO OTHOIICHHS K
CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e (QopmupoBaHMe YMEHHUH W HABBIKOB Pa3yMHOTO MPHPOIOINOIL30BAHUS, Pa3BUTHE
OKOJIOTUYECKOM  KYJNbTyphl,  HpUOOpETEeHHE  OmbITa  OOIIECTBEHHO-IIOJE3HON
9KOJIOTHYECKOH JeSITeIbHOCTH.

OOmee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX I WM3YYEHUS XMMHUU Ha YIIIyOJEHHOM YpPOBHE
cpenHero obmiero odpaszopanusi, cocrabisger 204 ygacoB: B 10 kimacce — 102 gaca (3 daca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZeno).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

OPI'AHMYECKASA XUMUA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHME aroMa YIJepoja: OCHOBHOE M BO30YXIEHHOE COCTOSHUS.
BaneHTHble BO3MOKHOCTH aTOMa yIiepoaa. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHECHMSIX.
Tunbl THOpUAM3aIMKA ATOMHBIX OpOHTanel yriaeponaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIH U JIOHOPHO-AKLENTOPHBIN). THUIBI NepeKpbIBaHUsA aTOMHBIX opOuTaei, 6- u
n-cBsi3u. OnuHapHas, ABOMHas M TpoilHast cBA3b. CrocoObl pa3pbiBa CBsI3€d B MOJIEKYJAxX
opranudeckux peuects. [loHsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeo(puie U 3IeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJ. 3HAaUEHNUE TEOPUU CTPOCHHUSI OPraHUYECKUX COEAMHEHU.
MonekynsipHple W CTPYKTypHBIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHYHBIX BHIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepus. Buasl H30Mepuu: CTpPYKTypHas,
NPOCTPAaHCTBEHHAs. JJNEKTPOHHBIE 3(PQPEKTsl B MOJEKyJIaxX OPraHMYECKHUX COeIWHEHHN
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKThI).

[Ipencrasnenue o kiaccupuKanuu opraHu4ecKux BemecTs. [loHsaTre o GyHKIIMOHATBEHOMN
rpynne. I'omonorus. I'omonorunueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequaenuii (IUPAC) u TpuBnaibHbie Ha3BaHHSI OTJCIBHBIX MPEICTABUTEICH.

OcobenHoctn W kjnaccuuKanus — OpraHMdeckux  peakuumi.  OKHCIUTENIbHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMU B OPraHUUYECKON XUMHUHU.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILEHUI: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKMX BELIECTB W MaTepualaMHd Ha UX OCHOBE, OMbBITHI MO MPEBPALICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHME W  TOpPEHHeE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHMYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndeckuil psij ankaHoB, oOmiast Gopmyna, HOMEHKIATypa U U30MEpHsl.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3nUeCcKue CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMS], N30MEPU3ALUH, JETUIPUPOBaHMUS,
IUKIU3alliy, THpOJIM3a, KpeKuHra, ropeHus. [IpencraBieHue o MeXaHHU3ME peakuui
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupoae. CriocoObl 1oJyueHus: ¥ NPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOINAaH, HUKIOOyTaH) © OOBIYHBIX (ILMKJIONEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxkensl. 'omonorndeckuil psj aikeHoB, oOuias Gopmysia, HOMEHKIATypa. DIEKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN aJKeHOB, SP>-TMOpHIM3alsA aTOMHEIX opbuTaneii
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) nzoMmepus. Ouznueckue
CBOICTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOCAVHEHMS, 3aMEIICHHUS B O-
MIOJIOXKEHUE TpU JBOWHON CBS3M, NOJMMeEpU3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbBIE peakIuy Ha 1BOIHYIO CBsI3b. CIIOCOOBI MOTYUYEHHUS M IPUMEHEHHE aITKEHOB.

Ankamuensl.  Knmaccudukammst — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DIEKTPOHHOIO CTPOCHHS U XMUMHYECKHX CBOMCTB
CONPSDKEHHBIX TUEHOB, 1,2- m 1,4-mpucoenunenue. [lomumepu3zanusi CONpsSKEHHBIX TUEHOB.
CriocoObI nostyueHus 1 IPUMEHEHUE alTKaHeHOB.



Anxunsl. 'oMonornyeckuii psia ankuHOB, oOmas ¢popmysa, HOMEHKIATYpa U U30MEpHUS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOSANHEHUS, JUMEPU3alluu U TPUMEpPHU3alluu, OKuciaeHus. KucioTHble CBOICTBa ajIKWHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHBIE peakIMy Ha TPOHHYIO CBs3b. CrOCOOBI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApomMarudeckue yrieBoopoabl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30II1a.
du3nyuecKkue CBOIMCTBa apeHOB. XHMMHYECKHE CBOMCTBA OEH30JIa M €ro rOMOJIOTOB: PEAKIIMU
3aMenieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOAOPOIHOM pajauKalle, peaklud MPUCOeIUHEHUS,
OKHCIIEHHE TOMOJIoroB Oen3ona. Ilpeacrasienue 06 opueHTHPYIOLIEM ISHCTBUU 3aMeCcTUTENeH
B OCH30JIbHOM KOJIbIIE Ha MpPUMEpE ATKUIbHBIX PaUKaioB, KapOOKCUILHOW, TUIPOKCUIBLHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tomumepuzamust  ctupona. CrocoObl  MONyYeHUST W NPUMEHEHHE  apOMaTHUYECKHUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomyrueie HedTsubie ra3pl. Hedths u e€ mpoucxoxaenue. KameHHbIN
yroiib U TPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HePTH: TEePEeroHKa, KPEKWHT
(TepMHUYECKHi, KaTaTUTUYECKHii), pudopMuHr, nuponu3. [Ipogykrer nepepabotku HedTH, UX
IPUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eHeTnyeckas CBSI3b MEXKAY PAa3IMYHBIMU KIIACCAMH YTJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOpPOIOB. Peakiuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIly, LHUAHOTPYIIy, amuHorpymmy. JleiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHUPTOBOrO  pacTBopa MiEnouyd. Bzaumopeiictue
JUTaJIOTEHAIKAHOB C MarHueéM M LUHKOM. [loHsATHE O MEeTalIoOpraHMYecKUX COEAMHEHHSIX.
Hcronp30BaHue TalOTEHIPOM3BOIHBIX YIJIICBOJAOPOAOB B OBITY, TEXHHKE W TIPU CHHTE3E
OpPraHUYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX IMpEeBpallleHud: H3y4YeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM MOAHOW BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3aWMOJCHCTBHE aleTHJIeHa C AaMMHAuYHbIM pPAacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHApYKEHHE YIIIepoJa U BOJOPOJAa B OPraHUYECKHX BEIIEeCTBAX,
NOJydeHHEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HepTtb» u
«Yromp», ¢ oOpa3suamMu IUIaCTMAacC, KAay4yKOB U DPE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenensHble OnHOATOMHBIE cnUpThl. CTpoeHHE MOJIEKYNl (Ha NpuUMepe MeTaHojla |
sTaHosa). ['oMonorudeckuit psij, odmias Gopmysna, n30Mepus, HOMEHKIIATypa U KJIacCU(UKAITHUSI.
dusnuecKkue CBOWCTBA MpEAETbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOJHBIE CBSI3M MEXITY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujparalu,
OKHCIICHHSI, B3aUMOJICHCTBHE C OPTraHWYECKUMHU U HEOpraHMYecKUMH kucioramu. KauecTBenHas
peaxkiusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBUE 3TaHOJIa U METaHOJa Ha OpPraHM3M 4YelloBeKa.
CriocoObI ostyyeHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOMCTB.

MHoOroaToMHBIE CHOUPTHI — OSTHJICHTIUKOIh W TIUIepuH. Du3ndeckre W XUMHYECKUE
CBOWCTBA: peakIMM 3aMeIlIeHHs, B3aUMOJCHCTBUE C OPraHUYECKUMH U HEOPTaHWYECKHUMHU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHble cupThl. [IpeacTraBienue o MexaHu3Me
peakuuii HykieouiabHOro 3aMereHus. JleiictBue Ha opranusM yenoBeka. CriocoObl MOTydeHUs
¥ IPUMEHEHNUE MHOTOATOMHBIX CITHPTOB.

®enou. CTpoeHue MOJIEKYIbl, B3aUMHOE BIUSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO S/pa.
®dusnueckue cpoiicTBa peHosma. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHona. KauecTBeHHBIE



peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMy4eHUS M NpUMEHEHHe (eHoa.
®denonopManbaeruaHas CMOA.

KapOoHunbHBIE COEIMHEHHS — QIBJCTUABI M KETOHBl. JIEKTPOHHOE CTPOCHHE
KapOOHMIIBHOM Trpymnmnbl. ['oMonoruueckue psijipl alblerUA0B U KETOHOB, oOmias ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MyYecKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOMCTBA albJETHIOB M KETOHOB: peakuuu mnpucoeguHeHus. OKUCIIEHHE albAEru0B,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyuYeHHUs U MPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE TpeelibHbIe KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepuss m HoMmeHkinarypa. Du3uueckue CBOMCTBa OJHOOCHOBHBIX
npeJenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHACJIOT. XUMHUYECKUE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peaklus 3TepU(UKALUHN, PEAKIUU C
Y4acTHEM YIJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 MPOU3BOJIHBIX KAPOOHOBBIX KUCIIOT — CIOXKHBIX 3pupax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMaTUYECKHX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KUCJIOT, THAPOKCUKAPOOHOBBIX KuCIOT. [IpencraBurenu BbICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTHHOBAS, OJCUHOBAS, JUHO/EBAS, JUHONEH08ds KHCIOTHL. CrocoObl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunbie >¢upsl. 'oMonorndeckuii psa, odmas Ghopmyina, H3oMepus ¥ HOMEHKJIATypa.
Pusnyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LIEIOYHOM Cpele.

Kupsl. Ctpoenue, pusnueckue 1 XMMUYECKHE CBOICTBA UPOB: THIPOJIU3 B KUCIOH U
men04Hoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIMX OCTATKH HENPEACIIbHBIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBbU1a4 KaK COJHM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE eHCTBHE.

OOmast xapakrepuctuka yrieBogoB. Kiaccubukamust yriaeBogoB (MOHO-, 1H- U
nojucaxapuabl). MoHocaxapuIbl: TIOKO3a, (GPyKTO3a, Tanakro3a, pubo3a, Je30KCupruoo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocuHTe3. XMMHYECKHME CBOWMCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX W  aJbACTUAHOW TIpyINN, CIOMPTOBOE H
MOJIOUHOKHCHOE OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JIaKTo3a. BoccraHaBiauBarone U
HEBOCCTaHaBIUBatoLMe aucaxapuibel. ['maponus nucaxapuaoB. Haxoxnaenue B mpupone u
npuMmeHenue. [lonmcaxapuapl: Kpaxmal, INIMKOTeH W Lemnoio3a. CTpoeHHue MaKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Pdu3nueckue CBOICTBA Kpaxmajga M IEJUTHOJI03bI.
XVMMHYECKHE CBOMCTBA Kpaxmalsa: THIPOJIM3, KauyeCTBEHHAs PEaKUusi ¢ MOJOM. XUMHUYECKHE
CBOICTBa IIEJITIOI03bI: TUAPOIIN3, TOTyUeHHE 3PUPOB 11eUTI0I03bl. [IoHATHE 00 UCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIM MIENK).

OKCepUMEHTaJIbHbIE METOJbl M3YyYEHUS BELIECTB W HUX MPEBPALEHUIl: pacTBOPUMOCTh
pa3IMyYHBIX CIHMPTOB B BOJAE, B3aMMOJACHCTBHE JTAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
cnupTa B ajbJETu] Ha pacKaJI€HHONM METHOW NpPOBOJIOKE, OKHCJIEHHE 3THUJIOBOIO CIHPTa
JUXPOMATOM Kajiusi (BO3MOXHO HMCIIOJIB30BaHHUE BHIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIIUU Ha
anbJeruasl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxkcunom meau(ll)), peakus rounepruHa
¢ ruapokcunom meau(ll), xumMudeckne CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMO/JIeiiCTBHE
pacTBopa T0K03bl ¢ THapokcuaoMm meau(ll), B3ammomelicTBie Kpaxmana ¢ MOJIOM, PEIICHHE
HKCIEPUMEHTANIBHBIX 33j1au 1o TeMaM «CrupThl U GpeHounbl», «KapOoHoBbIe KHCTOTHL. CloXKHbIE
3(huphI».

A3oTcoaepxanie OpraHu4ecKue CoOeANHEeHUsl.

AMUHBI — OpraHMYeckHe TpoM3BOAHbIE aMmMuaka. Kiaccudukanuss amMHHOB:
anupaTUUecKue U apoMaTUYecKHe; MepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas ¢gopMyna, u3oMepus, HOMEHKIATypa U (PU3NUYECKHE CBOMCTBA. XHWMHUYECKOE CBOWMCTBA
anrn(paTHUYEeCKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOJACHUCTBUE IEPBUUYHBIX
aMHUHOB C a30TUCTON KHUCIA0TON. CONMM aIKUIaMMOHUS.



AHUIMH — IpeICTaBUTENIb AMUHOB apoMatnyeckoro psaa. CtpoeHue aHwinHa. BzaumHoe
BJIIMSIHME TPYII aTOMOB B MoJjeKyje aHuinHa. OcoOEHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA.
KavectBennsle peakuuyn Ha aHWwinH. CrocoObl MOJNydeHHs W MPUMEHEHHE aTu(paTHYeCKHX
amMHHOB. [losyuenune aHwIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknarypa u  uszomepus. OrtnenbHble IPEACTaBUTENN  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Pu3nueckue CBOMCTBA aMUHOKHUCIIOT. XMMUYECKUE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCIUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
oOpa3oBaHue NENTUAHOM cBsi3u. buonornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U THAPOIIH3
HENTUIOB.

benkn xak mnpuponnsle nonaumepsl. [lepBuuHas, BTOpHYHas M TpPETH4YHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OCJIKOB: THIPOJIN3, JACHATypauus, KaueCTBEHHBIC PEaKIUH Ha
Oenku.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pPacTBOPEHUE
0enKOB B BOJIe, IeHATypalus OeJIKOB IPU HAarpeBaHWUHM, I[BETHbIC peakIUM Ha OCNIKH, pelieHue
DKCIIEPUMEHTAIBHBIX 337a4 10 TeMaM «A30TCOAEp/KAIMe OpPraHWYeCKHE COCIUHEHHUS» U
«Pacno3HaBaHue OPraHMYECKUX COCTUHEHUI.

BbicokoMoieKy/JIsIDHBIEC COeIMHEHHU .

OcCHOBHBIE TOHATUS XUMHUH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUN: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IIOJIMMEPHU3ALUs U TOJINKOHICHCALINS.

ITonumepHsie MaTepHabl. [ImacTtmaccer (monuaTHIIEH, ITOJIMIIPOIINJIEH,
NIOJIMBUHUJIXJIOPU], HOJIUCTUPOJL, MIOJINMETUIIMETAaKpUIIar, MOJIMKapOOHATHI,
noJudTUIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThka.

OnacroMepbl: HaTypalbHbIl KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus (TedaoH, KeBiap, AIEKTPONPOBOJAIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, pELIEHUE
JKCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe «Pacrno3HaBaHKe IIaCTMACC U BOJIOKOHY.

Pacuérnrie 3amaun.

Haxoxnenne MonekynsipHoil (hopMysibl OpraHUnYeCKOro COEJMHEHHUS 10 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOW (OpPMYJIbl OPraHUYECKOTO
coeMHeHus: 1mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlUy W/WUIN UCXOAHBIX BEILECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIbI
OpPraHMYeCKOTO BEIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBONCTB MJIHM CIIOCOOOB MOJY4YEHHS,
ONpeleNIeHUE AOJIU BbIX0JA IPOAYKTA PEAKIUN OT TEOPETUYECKH BO3ZMOYKHOTO.

MexIpeamMeTHbIE CBA3H.

Peanu3anus MeXNpeaMETHBIX CBS3€M NMPU M3YYEHHHM OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak U
MOHATUH, IPUHATBIX B OTAEIBHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OOue ecTeCTBEHHO-HAay4YHbIE TMOHATHUS: SIBJICHHE, HAy4HBIH (PakT, rumoresa, Teopus,
3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKanus, HaOIIOJeHHE, M3MEPEHHE, DKCIEPUMEHT, MOJEIb,
MOJICJINPOBAHUE.

®usnka: marepus, aTroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHYECKHI
YPOBEHb, BEIIECTBO, TEJIO, 0OBEM, arperarHoe COCTOSIHHUE BEIIeCTBa, (PU3MUECKUE BEIUYMHBI,
€MHULIBI U3MEPEHUS, CKOPOCTh, SHEPT U, Macca.



buonorus: xierka, opraHu3M, 3Kocuctema, omochepa, MeTaboOIM3M, HACIEIACTBEHHOCTD,
aBTOTPO(HBIA M TETepOTPO(HBIA THUII TUTaHUSA, OpoXeHUE, (OTOCHHTE3, IbIXaHHE, OCJIKH,
YTIEBOJIBI, JKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAeMbIE, TOTUIHBO.

TexXHONOTHS: TUIIEBBIE MPOTYKTHI, OCHOBBI PAIlMOHATHLHOTO MUTAHUS, MOIOIIIUE CPEIICTBA,
MaTepHalbl U3 UICKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX s/iep. XUMHUECKUM 31eMeHT. M3oTonbl. CTpoeHHE 37€KTPOHHBIX
000JI04YE€K aTOMOB, KBAHTOBBIE YHUCJIA. DHEPreTUYECKUE YPOBHM U MOAYPOBHU. ATOMHBIE
opoutanu. Kinaccudukaims XUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
AJIEKTPOHOB MO AaTOMHBIM OpOUTANSIM. DJEKTPOHHBIE KOH(PHUTYypallM aTOMOB SJEMEHTOB
MEPBOrO—4eTBEPTOrO TMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHHUU, DIIEKTPOHHBIE
KOH(UTYpAIIMA HOHOB. DJIEKTPOOTPUIIATEIIEHOCTD.

[lepuonnueckuit 3akoH u llepuoguyeckas cucrema xumuueckux saemeHtoB [I.1.
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u Ilepuoanueckoil CHCTEMBl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUsl CBOMCTB
XUMUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMM TPOCTBIX M CIIOXHBIX BEIIECTB MO TPYIIaM U
nepuoaM. 3HaueHue nepuoanveckoro 3akona /.M. Menaeneesa.

Xumuyeckasi CBI3b. BUIbl XMMUYECKOW CBSI3M: KOBAJICHTHAs, MOHHAS, METAJUIMYECKAs.
Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBSI3U: OOMEHHBINM U JOHOPHO-aKIENTOPHBIA. DHEprus
U JUIMHA CBA3U. [10SpHOCTh, HAIIPABICHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHbie
cBs3u. BogopoaHas cBsizb. MeXMONEKYISIpHBIE B3aUMO/ICHCTBUSI.

BasieHTHOCTP W BaJieHTHBIE BO3MOXXHOCTU aTOMOB. CBsI3b 3JIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUUYECKUM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUN HJIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMILJIEKCOOOpa3oBaTeNb, JUTaHAbl. 3HAUYE€HHWE KOMIUIEKCHBIX coeauHeHuid. [loHsitue o
KOOPJIMHALIMOHHON XHUMUH.

BeniectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. THUIBI KPUCTAUTMYECKUX
pPEmETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

ITonsTne o nucnepcHbIx cucremax. MctuHHbie pacTBOpbl. [IpeacTaBieHne 0 KOMIOUIHBIX
pactBopax. CrmocoObl BbIpaKEHHsI KOHIICHTpAIIMH pPAaCcTBOPOB: MaccoBas JOJs BellecTBa B
pacTtBope, MOJspHas ~ KOHIEHTpanus. HacelllleHHble W HEHACBIIIEHHBIE  PAaCTBOPHI,
pacTBopuMoOcTb. Kpucrannoruaparsi.

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHWYECKHX BEMICCTB. TpHUBHANBHBIC HA3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUECKUX peakliii B HEOPraHU4eCKOW U OpraHMYecKoil XUMHUHU. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIECHUS SHEPTUU MPU XUMUUYECKHUX
peaknusax. TeraoBsie 3QPEKTH XUMHUYECKUX peakiuil. TepMoXuMUYecKue ypaBHEHUSI.

CKOpOCTh XUMHUYECKOW PEaKIHH, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIE
Y TeTEepOreHHbIe peakunu. Kartanus u kaTaan3aTopsl.

OOpatumbie ©  HeoOpaTHMbBIE peakluh. XUMHUYecKoe paBHOBecue. KoHcTaHTa
XAMHYECKOTO paBHOBeCHsS. DaKTOpbI, BIUSIONIMNE HA TOJIOKEHHE XUMHUYECKOTO PaBHOBECHSA:
TEeMIIepaTypa, JaBJIEHUE M KOHLEHTpAlMu BEIECTB, y4acTBYIOIIUMX B peakuuu. [Ipunuun Jle
[Tarensbe.



OnekrponuTtnueckas aucconuanus. CuipHble W ciadble  AIeKTpoiuThl. CTeneHb
nucconmanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEWTpalbHas, 1IeJo4Has. BoaopoaHslii
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiym nonnoro ooMeHa.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. IIpomeccsl OKHCIEHUS M BOCCTAHOBJIECHMs. BakHeline OKUCIUTENH U
BOCCTaHOBUTENIHU. MeTOJ] 27IeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: pa3sIoKEHUE
MEpPOKCUJAa BOJOPOJAa B NPHUCYTCTBUM KaTaIW3aTOpa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
IIPOBEJCHUE peaklUuid MOHHOTO OOMEHAa, OIpPEelEIeHUE Cpelbl pPacTBOPOB C IOMOIIbIO
WHAUKATOPOB, U3yYCHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH peakiuu 1
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenue HemerawioB B Ilepuoanueckoil cucreMe XuMUYeCKHX 3ieMeHTtos [I.M.
MenpaeneeBa U OCOOCHHOCTH CTPOCHHMS HMX aToMoB. (DU3NYECKHME CBOICTBA HEMETaJUIOB.
AJToTponust HEeMETaUIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

Bopopon. Ilonyuyenue, gusnyeckie U XMMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMETaJNIaMH, BOCCTAaHOBUTEbHBIE CBOMCTBA. [ Mapuabl. TOMIMBHBIE JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, GU3NYECKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOpOAbl. BakHeNIne KHUCIOPOACOAEPIKAIIUE COCIUHEHUS TaJOrCHOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHHsI TaioreHoB. [IpuMeHeHne rajJoreHoB u
UX COCAUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILIUICHHBIE CIIOCOOBI MOJTYYEHUS KHCIOPOJA.
®uznyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoga M 030HA. OKcUAbl U
MEPOKCHUIBI.

Cepa. HaxoxneHwe B TpUpOJE, CIOCOOBI IMONYYCHHUS, (U3MUSCKHEC W XHUMHYCCKHC
coiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okcun cepoi(VI). CepHucras u cepHas
KHCJIOTHI M UX coiu. OCoOEHHOCTH CBOWMCTB CepHOM KHCIOTHL. I[lpumeneHue cepsl u €€
COCIMHEHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONy4eHHs, (PU3MUECKHE U XUMHUYECKHE
cBOMCTBa. AMMHaK, HUTpUIbl. OKCHUIbI a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMeHeHue a3oTa M ero coeaMHEHUl. A30THBIC
yI100peHusl.

®ochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3UYECKHEe U XUMHUYECKHUE
cBoiictBa. Pochuasl u ¢ochun. Oxcuabl (ocdopa, ¢ochopHas kuciaota U €€ CONH.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYraepon, HaxoXaeHHe B IpHpoje. AJUIOTponHble Moaudukanuu. duszndyeckue u
XMMHYECKUE CBOWMCTBA TPOCTHIX BEHIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepona(ll),
okcun yriaepona(lV), yronbHas kuciora U e€ cold. AKTUBUPOBAHHBIN yrojb, aJcopOLMUs.
Oymiepensl, rpadeH, yriepoaHble HaHOTpyOku. IIpuMeHeHHMe TpOCThIX  BEIECTB,
00pa30BaHHBIX YIJIEPOJOM, M €r0 COeAMHEHUI.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl MOTydeHHs, (GU3HUECKHEe U XUMHYECKHE
coiicTBa. Okcup kpemuusi(1V), kpeMHueBast KMcinoTa, cuiMkarel. [IpuMeHeHre KpeMHUs U €ero
coequHeHnil. CTEKJ0, €ro moJy4yeHue, BUIbI CTEKJIA.

[Tonoxenue metamioB B [leproauueckoi cucteMe XUMUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS 3JEKTPOHHBIX 000J04eK aTOMOB MeTayioB. O0mue puznyeckue cBOMCTBAa METAJLIOB.
[TpumeHeHnue metannoB B ObITY U TexHHKe. CIIIaBbl METAJIJIOB.

DNEeKTPOXUMUYECKUN PpsJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  TOMYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIUsl, TUPOMETAILTYPIuUs, eKTpomeTautyprus. Ilonarue o koppo3un
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.



Obmas xapakrepuctika MeTauioB |A-rpynmsl Ilepuoandeckoil CUCTEMBbl XMMHUYECKHX
aneMeHToB. HaTpuii u xanwmii: nmoiydenue, puandyeckue U XMMHUECKUE CBOWCTBA, MIPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

O6mas xapaktepuctuka MetaiioB |IA-rpynnsr [leprogudeckoit cucTeMbl XUMHUYECKHX
AIIEMEHTOB. Maruuii W KajblMid: TMOJNydyeHHe, (U3NYECKHe U XHMHUYECKHE CBOWCTBa,
IIPUMEHEHHE TPOCTHIX BEILECTB U X coequHeHM. JKECTKOCTh BOBI M CLIOCOOBI €€ yCTpaHEHUS.

AJNIOMHMHHUI: TIOJy4YeHUE, (PU3UYECKUE U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTrO
BElIeCTBA M €ro coeAMHEHUH. AMEOTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS.

OO6mass xapakTepucTuka MeTauioB mNoOouHbix mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CUCTEMBI XUMHUYECKUX 3JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA Xpoma U ero coeAuHeHur. OKCHUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U quXpomarbl, UX OKUCIUTEIbHBIE CBOWMCTBA.
[lony4yeHnue u npuMeHEHUE Xpoma.

®u3nyeckue M XMMHYECKHE CBOMCTBA MapraHlla M €ro COeJUHEHMH. Baxuenmmue
coenuaeHus: Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranat kanus,
€ro OKHUCIIUTENIbHbIE CBOWCTBA.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XKeJle3a U ero coeguHeHui. OKcuabl, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHE KeJe3a U €ro CILIABOB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonyuenne u npumeHenue
MeIU U €€ COCIMHEHHM.

[{unk: nonyyeHue, GU3NIECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIE CBOWCTBA OKCHUA
Y TUJPOKCH/IA LIMHKA, TUAPOKCOKOMILIEKCHI LIMHKA. [[puMeHeHre HMHKA U €r0 COeAMHEHUH.

OKCIIEpPUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBPAILCHHUI: H3ydeHUE
00pa3IoB HEMETauIoB, TOpeHHe cepsl, (Gocdopa, xenmeza, MarHuss B KHCIOPOJIE, HM3y4YCHHUE
KOJUIeKIMU «MeTamibl W CIUJIaBbl», B3aMMOJEHCTBUE IIEJIOYHBIX M IIEIOYHO3EMEIbHBIX
METAJIJIOB C BOJAOM (BO3MOXHO HCIOJIb30BAaHHE BUAEOMATEpUAIOB), B3aUMOJAECUCTBUE LIMHKA U
JKeJle3a C paCTBOPAaMU KHUCIIOT U ILEJI0Y€EH, KAUeCTBEHHbIE PEAKIIMM Ha HEOPraHMYECKUE aHUOHBI,
KaTHOH BOJOPOAA U KAaTHOHBI METAJUIOB, B3aUMOJEHCTBUE THIPOKCHUIOB AIIOMUHUS U IIMHKA C
pacTBOpamMH KHUCIJIOT U IIEJIOYEH, pElIeHHE SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMaM «l'ajmoreHsn»,
«Cepa u e€ coeIMHEHUs», «A30T U Pochop U UX CoeTUHEHU», «MeTaulbl TJIaBHBIX HOArPYIII,
«MeTtanibl MOGOYHBIX TOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B o0ecrieyeHMH yCTOWYMBOTO pa3BUTHUS yesoBedecTBa. [IoHATHE O HAyUHBIX
METOJaX IIO3HAHUS M METOJIOJIOTMM HAayyHOro wuccienoBaHus. HaydHble npuHIUIBI
OpraHu3alMi XUMHUYECKOTO MPOU3BOACTBA. [IpOoMBINUIEHHBIE CIOCOOB! MOMYYEHHS BaXKHEUIINX
BElIECTB (Ha MpUMepe NMPOU3BOACTBA aMMHUaKa, CEPHOM KUCIIOTHI, MeTaHoa). [IpombliieHHbIe
CHOCOOBI MOJTYYEHHUSI METAIJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl u
ero nmocyiencTBus. Poib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MMacHOCTH.

XuMus M 370poBbe 4YesloBeka. JlekapcTBeHHbIE cpencTBa. [IpaBuia HcIonb30BaHMSA
JIEKapCTBEHHBIX MpenapaToB. Poib XuMuu B pa3BUTHH METUIUHBIL.

XuMUS UM OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKU. Poib xumun B obecriedeHnu
MMHUIIEBOH O€30IMacHOCTH.

Kocmernueckue u mapgromepHble cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHoOro
MCIIOJIb30BaHUs IIPENapaToB ObITOBOM XMMHUH B MIOBCEAHEBHON KU3HU.

XUMUS B CTPOUTEIBCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepHaibl (LIEMEHT, OETOH).

XuMHus B CENBCKOM X03siiicTBe. OpraHndecKrue 1 MUHEPAIbHBIC yI00pEeHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPacku, CTEKJIO, Kepamuka. Matepuaisl
JUISL 371eKTpOHUKU. HaHOTEeXHOIO0THH.

Pacuérnbie 3amaun.



Pacuérel: Macchl BemiecTBa WM 00BEMa Ta30B MO0 M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Ui 00bEMY OIHOTO M3 YYaCTBYIOLIUX B PEAKIMM BEILECTB, Macchl (00bEMa, KOJINYECTBA
BEIIIECTBA) IMPOJYKTOB PEAKLMHU, €CIM OJHO W3 BEIIECTB MMEET MPHUMECH, Macchl (00béMa,
KOJINYECTBA BEILECTBA) MPOAYKTa pEaKkIMH, €CIM OJHO U3 BEIIECTB JIaHO B BHUJE pacTBOpa C
OnpeAenEéHHON MacCOBOM JIOJE PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOIM W MOJISIPHOMU
KOHLEHTPAllUU BEILECTBA B PAacTBOPE, IOJIA BBIXOAA IPOAYKTa PEAKLIUH OT TEOPETUYECKU
BO3MOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHUU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAY4YHbIX HOHATHH,
TaK YU MOHATHUM, IPUHATHIX B OTACIBHBIX IIPEIMETAaX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO1e ecTeCTBEHHO-HAy4YHblE IOHATHUSA: SIBJICHUE, HAy4HbIH (DakT, rumoresa, Teopus,
3aKOH, aHaju3, CHHTE3, KiIacCU(pUKAIMsI, TIEepPUOAUYHOCTh, HAOIIOJCHHUE, H3MEpEHHe,
JKCIIEPUMEHT, MOJIEIIb, MOCINPOBAHHUE.

®usuka: marepus, MHUKPOMHUDP, MaKpOMHp, aTOM, 3JIEKTPOH, IPOTOH, HEHUTPOH, HOH,
U30TOINBbl, PAaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTMUECKUIl YpOBEHb, BEILIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSIHME BEUIECTBA, WACATBHBIN Ta3, (U3UYECKUE BEIMYUHBI, €IUHUIIBI
U3MEpEHMS, CKOPOCTh, SJHEPTHUs, Macca.

buonorus: kierka, oOpraHm3M, OJKOCHCTeMa, Owocdepa, MeTaboIM3M, MakKpo- u
MHUKpPORJIEMEHTBI, O€NKH, >KUPbI, YIJIEBOAbI, HYKJIEHHOBBIC KHUCIOTBI, ()EPMEHTHI, FOPMOHBI,
KPYTOBOPOT BEILECTB U IIOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, IOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosmorus: XuMH4IecKasi IPOMBIIUICHHOCTb, METAJULYPIUsl, CTPOUTENIBHBIE MaTEpHUaIbl,
CEJIbCKOXO35MCTBEHHOE IMPOMU3BOJCTBO, IMHINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBILIIEHHOCTb, IIPOU3BOJCTBO KOCMETHYECKHUX IIpenaparos, MIPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaTE€pPHaJIOB, SJIEKTPOHHAS IIPOMBIILIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
YIJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

B cooTBeTcTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJAXOAOM B CTPYKTYpEe JUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIMMUCS POCCUNCKOM IpakJaHCKON
UJICHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOIPENENICHUIO;
HaJIM4Me€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroLIMXCs
PYKOBOACTBOBATLCSA IMPUHATHIMU B OGH.IGCTBG npaBujiaMM W HOpMaMu IOBCACHUA; HAJINYIUC
IIPaBOCO3HAHUS, SKOJIOTUYECKON KyJIBTYphl; CIIOCOOHOCTh CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE
IIJIaHBbI.

JIMuyHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTpa)xaroT chOopMUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIFHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMYHOCTHBIC PE3yNIbTaThl OCBOCHUS MpeaMeTa «XHUMHEs» OTPaKaT CPOPMUPOBAHHOCTH
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIILHOCTH 00yUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa3oBaTeNbHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HaHHUA 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00SI3aHHOCTEN, YBaXKEHUSI K
3aKOHY U NPaBOIOPAIKY;

MNpEaACTaBJICHHUA O COLNUAJIbHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIICHHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOI;'I ACATCIIBHOCTH IIPpU CO3AaHUHA y‘Ie6HI)IX ITIPOCKTOB,
peleHnH y4yeOHBIX M IMO3HABATENbHbIX 33/1a4, BHINOJIHEHUN XUMUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOH NesATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOMH
XHUMHU;

yBa)KEHHUsI K IpOIlecCy TBOpYECTBA B OOJIACTH TEOPUHM U TMPAKTHUECKOTO MPUIIOKEHUS
XUMHHU, OCO3HaHWA TOIrO, YTO JAaHHBIC HAYKM C€CTh PE3YIbTAaT JJIHUTCIbHBIX Ha6J'IIOI[CHI/II\/’I,
KPOIOTIIMBBIX SKCIEPUMEHTAIbHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB,;

WHTEpeCa M TI03HABATEIIbHBIX MOTHBOB B TIIOJIYYEHHH U TOCIEIYIOIEM aHan3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUUECKOT'O TIOBEJICHHUS;

CIOCOOHOCTH OICHUBATh CHUTyallUHd, CBA3aHHBIC C XHMHUUYCCKUMH SABJICHUAIMU, U
OPUHUMATh OCO3HAHHbBIE PELICHUs, OPHEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE TOBEJCHHWE M IOCTYNKH CBOMX TOBAapuIlEd C MO3MLUI
HPABCTBCHHLIX U IIPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCHC}ICTBI/Iﬁ IMOCTYIIKOB,

4) popmMupoBaHus KYJbTYPHI 310POBbS:

MOHMMAaHUS LIEHHOCTEW 3J0pOBOrO M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOroIeHnsT MpaBmiI 0€30MacHOTO OOpaIieHusi C BEMIECTBAMU B OBITY, TOBCEIHEBHOM
KHU3HH, B TPYJIOBOH J1€ATEIBHOCTH;

IMOHUMAaHHA [OEHHOCTU IIPAaBUJI HWHAUBHUAYAJIBHOTO W KOJIJICKTUBHOI'O 0e301macHoOro
MOBCACHH B CUTYyAllUAX, YTPOKAIOIHNX 310POBbIO U ) KU3HU J'IIOI[GfI;



OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX NPUBBIUEK (YMOTPEOJIEHUS alKOTros,
HapKOTHUKOB, KYpEHHUS);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B y4eOHO-HMCCIIEIOBATEIbCKOW JIESTEIbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIBbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYaCTHE€ B pEIICHWH MPAKTUYECKUX 3a/ad COLHUAIbHON
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdeccHil pa3lIuyHOro poja, B TOM YHCIIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYLY, JIIOASAM TpyAa U pe3yJbTaTaM TPYJI0BOM N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHIMBUAYAIBHON TpPaeKTOPHUH OOpa30BaHMS,
Oynyuieil mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEH 00IeCTBa;

6) IK0JI0OrH4eCKOro BOCIIUTAHMS:

9KOJIOTMYECKHU 11€1€CO00Pa3HOr0 OTHOILIEHHUS K MPUPOJIe KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMAHHUA TJ100aJIbHOTO XapaKTepa 3KOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLUATIBHOU CpPEIbI;

OCO3HaHUS HEOOXOJUMOCTH MCIIONIb30BAHUS JOCTUKEHUN XUMHUM Ul PELIEHUS! BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTUBHOI'O HENpPHUATHS JEHCTBUI, NPUHOCSIIMX BpEl OKpYXarollel HmpupoaHOMl cpene,
YMEHHsI MPOTHO3UPOBATh HEOIAroNpUsTHBIE HKOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JICHCTBUN U NPENOTBPALLATD UX;

HaJU4Msl PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHHUS, 3KOJOTMYECKOW KYJIbTYphI, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN U COIIMATIBHON MPaKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKM U
00I11eCTBEHHOM MPaKTHKY;

NOHMMAaHUS CHEINU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpy KarolieM
MHUpE KaKk O €AMHCTBE MPHUPOJAbI M YEJIOBEKa, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH U
peleHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JJIs COBPEMEHHON IUBWIM3ALUHU: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepUalbHOM
KYJIbTYpbI, B PELIEHUH ITI00ABbHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHU MEIHIIMHBL,
o0ecreyeHny yCIOBUM yCTIEUTHOTO TPyAa M SKOJIOTHYeCKd KOMGOPTHON KU3HU KaXKIOro 4JieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TOHHUMAaHMs CYIIHOCTM METOJIOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEeHUs JenaTh 000CHOBaHHbIE 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C 1IeJIBIO MOIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIHSX;

MHTEpEeCca K NO3HAHUIO, UCCIIEI0BATENBCKON NEATEIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPepbIBHOMY OOpa30BaHMIO M CcaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIy4EHMIO HOBBIX 3HAaHUMM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMH;



UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMyHbIX chepax mnpodeccHnoHaTbHON
JeATEIILHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS NPOTPaMMBI MO0 XMMHU Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIC JUII (OPMHPOBAHUS MHPOBO33PCHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXmpeMeTHbIE) 00LIeHayYHbIe TIOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTus, SIBJICHUE, MPOIECC, CHCTEMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSI, UCCIIEIOBAaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHHUBEpCAJIbHBIE yueOHbIe JNEUCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryiasTHBHBIC), oOecneunBarone (HOpMUPOBaHHE (PYHKIMOHAIBHOM TI'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh  OOYYAIONIUXCS ~ MCIOJIb30BaTh ~ OCBOCHHBIC  MEXIHMCUIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC NEHCTBHSI B IIO3HABATEIHLHOW U
COLMAJIbHOM MTPAKTHKE.

MeranpeaMeTHbIe Pe3yJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU YUCOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS

1) 6a3oBble JIOTHYecKHe NeiCTBUSA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeIeNATh LENH JeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU UX JOCTUKECHHUS,
COOTHOCHTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LICIISIMU,

UCIONb30BaTh TPHU OCBOCHMM 3HAHUNW MPHUEMBI JIOTMUECKOTO MBIIUICHUS: BBIIEIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aUMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE MOHITUS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUUN I KJ'IaCCI/I(l)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKHHﬁ;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXKy U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCyKIEHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PAaCCMATPUBAEMBIX SBICHUSX, (OPMYIHUPOBATH
BBIBOJIbI U 3aKJIIOUYCHU A,

MPUMEHSTh B MPOIECCEe MO3HAHUS HCIONb3yeMble B XMMHUHM CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJH, TPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMH4deckas (opMyla, YypaBHEHHE XHMHUYECKON peakiuu — TpU pEHIeHUd Y4eOHBIX
MMO3HABATCIbHBIX W IMPAKTHYCCKUX 3aaad, MPUMCHATH HA3BAHHBIC MOJCJIBHBIC IMPCACTABICHUA
JUTSI BBISIBTICHUS] XapaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIUIL;

dbopMyIUpOBaTh MEMM H 3aJa4d  KCCIEAOBAHUS, HCIOJIB30BaTh IIOCTABICHHBIC U
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL (1)OpMI/Ip0BaHI/I$I THUIIOTESBI IO MPOBEPKE MPABUIIbHOCTHU BBICKA3bIBACMBIX CY)KﬂeHHﬁ;

BIIQJIETh HAaBBIKAMU CAMOCTOSATEIBHOTO TUIAHUPOBAHUS W TIPOBEACHHUS YUCHHUYECKHUX
OKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOJIOIATh 332 XOJOM IPOIIECCa, CAMOCTOSTEIIEHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyaupoBaTh OOOOIICHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJICTaHHON
pabore;



npuoOpeTaTh ONBIT YYCHUYECKOM HCCIIEAOBATENILCKOM M TPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIleHUs
NPAaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB IIO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  PaA3IMYHBIX HCTOYHMKAX HWHPOpMaLUU (HAYYHO-TIOMYJISIpHAsS
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3JIMYHBIX BUIAOB U (OpPM MpencTaBleHUs, KPUTUYECKH
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUMBOCTH;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
uHpopMaLnu, He0OXOAUMOM Ui BBIIOJIHEHHsI yUeOHbIX 3aau ONPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCITIONIb30BaTh HAYYHBIA SI3BIK B Ka4yeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpopMaLuell: NPUMEHATb MEXIpeIMeTHble ((pU3MUecCKue M MaTreMaTU4yecKue) 3HaKu U
CHMBOJIBI, (popMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATJIAIHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC YUeOHbIC 1eliCTBUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/1aeMO TeMbI B X0/1€ AHAJIOTa /WU JUCKYCCUH,
BBICKA3bIBaTh HJIeH, (POPMYIHUPOBATH CBOM MPEIOKECHUS OTHOCUTEIIEHO BBIITOJIHCHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C NPE3CHTALMEW PEe3yJbTAaTOB IMO3HABATEIILHOM JEATEIBHOCTH, ITOJTYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBITOJIHEHUH XHUMHYECKOIO
DKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl MO HCCIEIOBAHHIO CBOMCTB H3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOro mpoekTa, M (OPMYIHPOBATh BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
MCCIIEIOBAHHM MyTEM COTTIACOBAHMSI MMO3ULIUN B XOZ€ 00CYkKICHUS U 0OMEHA MHEHHSIMH.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBHUA:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJauyd, KOHTPOJHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIroOpuT™M JEUCTBUN NPU BBHINOJHEHUHM Y4EOHBIX U HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLECHKH.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOrPAMMBbI IO XMUMHUU Ha YriayOJIEHHOM ypOBHE Ha
YPOBHE CpeIHEro oOILIero oO0pa3oBaHMs BKIIOYAIOT crienuuYecKue A y4eOHOro Mmpeamera
«XUMHUS» HaydHble 3HAHUSA, YMEHHS U CIOCOOBI JIEHCTBUN MO OCBOCHMIO, MHTEPIpPETALUU U
npeoOpa30BaHUIO 3HAHHUM, BUABI I€ATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUW B Pa3IMYHBIX y4YEOHBIX CUTYyallUsX, a TaKXK€ B peaJbHBIX MXHU3HEHHBIX CUTYalUsX,
CBA3aHHBIX C XMMHEH. B mporpamme nmo XMMHMM NpPEAMETHBIE PE3YJIbTaThl MPEACTABIEHBI IO
roJlaM U3y4eHHusl.



10 KJIACC

[TpenmMeTHbIE pe3yapTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)karoT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MeCTe M 3HAYEHMHU OPraHUYECKOM XHUMHH B
CHCTEME ECTECTBEHHBIX HAYK U € poJIi B 00ECIICYCHUH YCTOHYMBOTO PAa3BUTHUS YEIIOBEUECTBA B
pelieHrur MpoOIeM IKOJIOTUYECKOM, PHEPreTUYecKol M MUIIEeBON O0€30MacHOCTH, B Pa3BUTUU
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHHUKOB HHEPIUU, B O0ECIEYCHUU
paloHaIbHOIO MPUPOJIONOIB30BaHMS, B (DOPMUPOBAHUU MUPOBO33PEHUS U OOLIEH KYIbTYpbI
YeJ0BEKa, a TaKKe HSKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaloIlue
HOHATHS — XUMHYECKHIl 3JIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHMSI aToOMa, TMOpHMIM3alys aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJCHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKasl CBsI3b, MOJIb, MOJISIpHasT Macca, MOJIAPHBIA OOBEM, YIJIEPOJHBIM CKEJIET,
dbyHKIIMOHAIbHAS TPYMMa, pajuKai, CTPYKTypHble (GopMmyibl (pa3BEPHYTHIC, COKpaLIEHHbIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TPOCTPAHCTBEHHAs (reoMeTpuuecKasi, ONTHYECKas),
M30MEpbI, TOMOJOTUYECKUM Psii, TOMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOA- U a30TCOJAEpKAIUE
OpraHMYECKHUE COEIUHEHMSI, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE
COEIMHEHUS; TeOpUH, 3aKoHbl (mepuoaunueckuit 3akoH JI. M. MenneneeBa, Teopusi CTpOCHHS
opranuueckux BemectB A. M. byriepoBa, 3aKOH COXpaHEHHsI MacChl BEILECTB, 3aKOH
COXpaHEHHMS U TPEBpAIlCHHs DSHEPTUM TPH XUMHYECKHX pPEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXkKalllue B OCHOBE IOHUMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SBJICHUW; TMPEJACTABICHUS O MeEXaHU3Max
XUMHUYECKUX PEaKIUd, TEPMOJMHAMUYECKHMX W KHUHETHUYECKMX 3aKOHOMEPHOCTSAX  HX
MPOTEKaHUs, O B3aUMHOM BJIHMSHHUH aTOMOB W TPYMN aTOMOB B MOJIEKylaX (MHIYKTUBHBIA U
Me3oMepHbIi 3 dexTr, opueHTanTsl | U Il poxa); dakromornueckue cBeAeHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOJIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTHUUECKON JeATEIbHOCTU YEJOBEeKa, OOMMX HAy4yHbIX MPUHIUIAX XUMHYECKOIO
IPOM3BOJICTBA (Ha MPUMEpe MPOU3BOICTBA METAHOJa, IepepaboTKN HePTH);

c(OpMUPOBAHHOCTh YMEHUI: BBISBIIATH XapaKTepHbIe MPU3HAKU NOHATUN, yCTaHABIUBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUH COCTABA, CTPOEHUS U
CBOMCTB OPraHNYECKHUX COCITMHECHUI;

c(hOpMUPOBAHHOCTh YMEHUH:

MCIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY JUISl COCTABICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKENETHBIX) (OPMYIT OPraHUYECKUX BEIECTB;

COCTaBJISITh ypaBHEHUS XHMHUYECKHUX peakUMid M pacKpbplBaTb HX  CYIIHOCTb:
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUN  IOCPEACTBOM  COCTaBJIEHUS  DJIEKTPOHHOTO
OayaHca JTHUX pEaKIWW, peakIuii HWOHHOTO OOMeHa MyTEM COCTaBJICHUS WX TOJHBIX U
COKpalI€HHbIX HOHHBIX YPABHEHMUIA;

U3TOTaBIMBATh MOJEIM MOJEKYJl OpraHMYeCKHUX BEIIECTB [UIsl WJUTIOCTPAllUU  MX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: yCTaHABINBATh MPUHAIEKHOCTh U3YYEHHBIX OPraHU4YEeCKUX
BEIIIECTB 0 MX COCTaBY M CTPOEHUIO K OMPEEIEHHOMY KJIAcCy/TpyIIe COeMHEHUH, aBaTh UM
Ha3BaHU 10 cucteMarndeckoir HomeHkinarype (IUPAC) i nmpuBoIuTh TpUBHATIHHBIE HA3BAHUS
JUISE  OTAETBHBIX TIPEJCTaBUTENEH OpPraHWYeCKUX BEIIECTB (STWJICH, AalleTHIIEH, TOIYoI,
[JIMLEPUH, STUJICHIINKONb, (eHon, QopManbaerua, amneTaablIeru], aleToH, MypaBbUHas
KHCIJIOTA, YKCYCHAasl KHCJOTa, CTE€apUHOBAs, OJIEMHOBAas, MaJbMUTUHOBAs KHUCIOTHI, TJIMIIHH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHUI, U30IIPEH, XJIOPONPEH, CTUPOI U JIPYTHE);

c(OPMUPOBAHHOCTh YMEHHsS OMPEACNATh BHUJ XHUMHUYECKOW CBSI3M B OpPraHUYECKHX
coeMHEHUX (KOBaJCHTHAas U MOHHAs CBSA3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);



c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BemecTB A. M. byriepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (PU3UYECKUEe U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX IPEICTABUTENEH Pa3InYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKAHOB, LUKJIOAJIKAaHOB, AJIKEHOB, AJKAJUEHOB, AJKWHOB, apOMATUYECKHUX YIJIEBOJOPOJOB,
CIHPTOB, AJIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXHBIX 3(HUPOB, KHUPOB,
HUTPOCOEIMHEHUI 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YII€BOAOB (MOHO-, TU- U IIOJIMCAXapUa0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPAaBHEHMSIMM COOTBETCTBYIOILUX
XMMHUYECKHX PEaKLUil ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIAaTh Ha KOHKPETHBIX MPHUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPraHMYECKUX COEAMHEHHM OT KPAaTHOCTU MU THIIA
KOBaJIEHTHOM CBSI3HU (OG- U T-CBA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHMKHM YIJIEBOJAOPOJHOTO ChIPhS
(He(Th, MPUPOAHBINA Ta3, Yroiib), CIOCOOBI €ro mnepepaboTKH M MPAKTUYECKOe TPUMEHEHHE
IPOAYKTOB EpepabOTKH;

c(OpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUH O ECTECTBEHHO-HAY4YHBIX METOJaX
NO3HAHUS — HaOJIOJEHUHM, W3MEPEHHMH, MOJICIIMPOBAHUM, SKCIIEpUMEHTe (pealbHOM U
MBICIICHHOM) ¥ YMEHUS IPUMEHSTH STH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUSI  IPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSITeTbHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, O0O0OIIEeHHe, CHUCTEMAaTH3alHIO, BBISBICHHUE
NPUYMHHO-CJIEICTBEHHBIX CBsI3€l — /7151 U3Y4YEHUsl CBOMCTB BELECTB U XUMUYECKUX PEAKIIMIA;

c(OPMHPOBAHHOCTH YMEHUH: BBISBIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUN C TIOHATHIMHA U
IpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOI'O
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS IO
OpPraHMYeCcKOl XUMHMHU Il OOBSICHEHHS U IPOTHO3UPOBAHUS SBJICHUH, UMEIOIIUX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHMH: MPOBOAUTH PACUYETHl IO XMMHUYECKMM (opMmyraMm U
YPaBHEHUSAM XHMHUYECKUX DPEAKIMH C MCHOJb30BaHMEM (DU3MUECKUX BEIUMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBIL:
pacuéThl MO0 HAXOXACHHUI0O XMMHUYECKON (hOpMyIbl BellecTBa MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, MJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHII: MPOTHO3UPOBATh, aHATU3UPOBATh U OLIEHUBATH C MO3MUIMM
HKOJIOTUUECKOM 0€30MacHOCTU MOCIEACTBUS OBITOBOM M MPOM3BOJCTBEHHOM JAEATEIBbHOCTH
YEJIOBEKa, CBSI3aHHOM C TepepabOTKON BEIIECTB, HCIOJIb30BATh TOJYUYEHHbIE 3HAHUS IS
HPUHATHS TPAMOTHBIX peIIeHUH MPoOIeM B CUTYAIUsIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBAaTh W MPOBOJUTH XMMHUYECKUN
AKCIEPUMEHT (IIOJyYEHUE U U3yUEHHE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU
YIJIEBOJOPOAOB PAa3IMYHBIX KIJIACCOB M KHUCIOPOJCOJAEPKAIIMX OpPraHMYeCKUX BEIIEeCTB,
pellleHne DSKCIEPUMEHTAIbHBIX 33Jad [0 pPACIO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofieHreM TMpaBuil  0e30mMacHOro oOpalleHuss C  BellecTBaMH U JJaOOpaTOpHBIM
o0opynoBanuem, (opMyIUpOBaTh IeNIb HMCCIEIOBAHUsS, NMPEICTABIATh B pa3iIu4yHONl (opme
pe3yNbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOiroAaTh IMpaBUiIa HKOJIOTUYECKU I1eJIeCO00pa3HOro MOBENEHUs: B OBITY M TPYIAOBOMU
JESATEIIBHOCTH B IIEJIAX COXPAHEHUS CBOErO 370POBbs, OKPYXAlOUIEW NPUPOJHON cpenbl U
JOCTHKEHUS €€ YCTOMYMBOrO Pa3BUTHS;

OCO3HaBaTh ONACHOCTh TOKCHUYECKOIO AECWCTBHUS HA JKUBBIE OPraHU3MbI ONpPEEIEHHBIX
OpPraHMYEeCKHX BEIIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHATM3UPOBaTh  LIE€JIECOOOPAa3HOCTh  MPUMEHEHHS  OPraHWYECKMX  BEIIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHUS PUCK-TI0JIb3A;



c(OPMHPOBAHHOCTh YMEHMH: OCYIIECTBIATH IIEJICHANPABICHHBIA TMOUCK XHMHUYECKON
MHPOpPMALlMU B Pa3IMUYHBIX HUCTOYHUKAX (HayyHas M ydyeOHO-Hay4dHas JUTeparypa, CpeicTBa
MaccoBoi HMH(popmauuu, VHTEpHET M Jpyrue), KPUTUYECKH aHATU3UPOBATh XHMHUYECKYIO
uHpOpMaluIo, nepepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C ITOCTABICHHOM yueOHOMH
3a/1a4en.

11 KUIIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HEOpraHudecKas XUMHD)
OTpaXkaroT:

c(OPMHPOBAHHOCTH MPEICTABICHHIA: O MATEPHATILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTSX
U II03HAaBAaCMOCTHU SIBJICHUM NPUPOIBI, O MECTE U 3HAYCHHHM XUMHHM B CHCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECIEYeHUH YCTOWYMBOTO PAa3BHUTHUS, B PEIICHUH MPOOJIEM IKOJIOTHUECKOM,
SHEpPreTM4YecKoil M MuIeBOM 0e30MacHOCTH, B Pa3sBUTHMM MEAMLMHBI, CO3JaHUHM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHMKOB  OHEpruM, B  OOECIEYEHUH  paIMOHAIHLHOTO
HIPUPOJONOIb30BaHUS, B POPMUPOBAHUU MUPOBO33PEHUSI U OOILEH KYIbTYpPbI UEJIOBEKA, a TAKXKE
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3I0POBBIO M IIPHUPOTHON CPEIE;

BIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTUS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AEKTPOHHAsI 000I04YKa aTOMa, S-
, p-, d-aroMHBIE OpOHMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aTOMa, T'MOpHIM3aLis
aTOMHBIX OpOWTaneil, MOH, MOJEKyJa, BaJCHTHOCTb, JJIEKTPOOTPHULIATEIbHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJICHTHAas, MOHHAs, METAJUINYecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas PEAKLHUs, PACTBOP, SJIECKTPOJIMTHI, HEIIEKTPOJIUTHI,
JJNIEKTPOJIMTUYECKAsE ~ JUCCOLMALMsA, CTENeHb JUCCOLMALUM, BOJOPOJHBIM  IIOKAa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUIECKON pEaKIii, CKOPOCTh XMMUYECKON
peakuMy, XHMHUYECKOE pPABHOBECHE; TEOPUM U 3aKOHBl (TEOpUs 3SJIEKTPOJUTHUYECKOU
quccouranuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXpPAaHEHHS MacChbl BEIIECTB,
3aKOH COXPAaHEHMs U NPEBpAILEHUs DHEPIMM IIPU XMMHYECKHUX PEaKLUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JISKAIIUE B OCHOBE IOHUMAaHMS NPUYMHHOCTH M CHUCTEMHOCTHU
XUMUYECKHUX SIBIICHHUM; COBPEMEHHBIC IPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
VMOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJISIPHOM YpPOBHSX; IIPEACTaBICHHMS O MEXAaHU3Max
XUMHUYECKHX pEeaKklui, TEePMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
IIPOTEKaHUsA, O XHMMHYECKOM DPABHOBECHH, pacTBOpaXx M  JHUCIHEPCHBIX  CHCTEMAax;
(dakTosornyecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€3011aCHOM HCIIOIb30BaHUU
BOXHEHIINX HEOPraHWYECKUX BEIECTB B OBITY M MPAKTUYECKOW MAEATENbHOCTH YEJIOBEKa,
OOLIMX HAayYHBIX IPUHIUIAX XUMHUYECKOTIO IPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIEe IPU3HAKK MOHATUH, yCTaHABIUBATb
UX B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHATUS NPU ONHCAHWM HEOPTaHWYECKHX
BELIECTB U UX NPEBPAILEHUN;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYIO CHMBOJMKY JJIS COCTABIICHUS
dopMyn BemeCTB M ypaBHEHHH XUMHUYECKUX pEaKLUH, CUCTEeMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaIbHbIE Ha3BaHHS OT/ICIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENENATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
AIIEMEHTOB B COEAMHEHMSX, BHJI XUMUYECKOW CBS3M (KOBAJIEHTHAs, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), THIT KPUCTAIITMYECKOH PeIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCMMOCTb CBOICTB BELIECTB OT BHJA
XUMHUYECKON CBSI3M M THUMA KPUCTAJUIMYECKOH peméTky, OOMEHHBIH U JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHHH: KJIaCCU(PULIMPOBATh: HEOPraHMYECKHE BEIECTBa IO HX
COCTaBY, XMMHMUYECKHUE PEaKLMU IO PA3IUYHBIM MPU3HAKaM (YUCIY U COCTaBy pearupyromux
BEIIECTB, TEIUIOBOMY 3((eKTy peakiuu, HW3MEHEHHIO CTEIeHEeH OKHCICHHUS 3JEMEHTOB,



00paTUMOCTH, YYacCTHMIO KaTaju3aTopa U JApPYrue); CaMOCTOSTEIbHO BBIOMPATh OCHOBAHUS U
KpUTEPUU Ui KJIacCU(PUKALUN U3Y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIMii;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpPBIBATH CMBICH Mepuogudeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (YHKIINU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMUYECKHX JJIEMEHTOB IIEepBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenpaeneeBa, UCOb3Yys MOHATUS «IHEPreTUYECKHE YPOBHH, «QHEPIe€TUUYECKUE TOITYPOBHH,
«S-, p-, d-atoMHBIE OpOUTAIM», «OCHOBHOE M BO30YXKIEHHOE HSHEPIETHUCCKHE COCTOSHHS
aToMa»; OODBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOICTB XHUMHUYECKHX JJIEMEHTOB M HX
COEQMHEHMH 10 nepuojaM u rpynmam llepuoguueckoii cucremsl . 1. MenaeneeBa, BAJICHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;

c(OPMHPOBAHHOCTh yYMEHHUI: XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE I'€HETHYECKOW CBA3U
MEXy HEOPTaHHYECKMMU BEIIECTBAMH C IIOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKHUX
pEaKI;

c(OpMUPOBAHHOCTh YMEHMSI PACKPHIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii MOCPECTBOM COCTaBJICHHSI AJIEKTPOHHOTO OanaHca 3TUX Peakluil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IIOJIHBIX M COKPAaLIEHHBIX HOHHBIX YpaBHEHH; peakuuil
TUAPONIN3A; PeaKkIuil KOMILIEKCOOoOpa3oBaHMs (Ha MpPUMEPE THIPOKCOKOMIUJIEKCOB IIMHKA U
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh yMEHUS OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX
peakuui ¢ y4€TOM MX DSHEPreTUYECKHUX XapAKTEPUCTHK, XapakTep H3MEHEHUS CKOPOCTH
XUMHUYECKON pPEeaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKKE XapaKTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHUSI 110]] BIUSHUEM BHEIIHUX Bo3nencTuil (nmpuniui Jle llatense);

c(OPMHPOBAHHOCTh YMEHHsI XapaKTepu30BaTh XUMUYECKHE PEAKLUH, JeKallue B OCHOBE
MPOMBIIIIEHHOTO TIOJYyYEHUS] CEpHOW KHUCJIOThL, aMMHaka, OOIIue HaydHble MPUHIUIIBI
XUMHUYECKHX TPOMU3BOJICTB; LEI€CO00OpPa3HOCTh INPUMEHEHUS HEOPraHWYeCKUX BEIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0Nb3A;

c(OPMHPOBAHHOCTD BJIA/IEHUS] CUCTEMON 3HaHUI O METOJax HAyYHOI'O MO3HAHUS SBJICHUMN
Opupoabl — HaOMIOJEHHE, U3MEpPEeHHe, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICTICHHBIN), UCTIONB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs] MPUMEHSATb 3TU 3HAHUS TMPHU
HKCIEPUMEHTAJIbHOM HCCIEAOBAHUN BEIIECTB U JUIsl OOBSCHEHUS XUMHUYECKHX SBJICHUH,
HUMEIOIIHUX MECTO B IIPUPOAE, IPAKTUUECKON IEATEIbHOCTH YEJI0BEKA U B IIOBCEITHEBHON KU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAy4YHbIX IPeAMETOB Uid 0oJiee OCO3HAaHHOIO
ITOHUMAaHUs MaTepUaIbHOIO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS IPOBOJUTH Pacu€Thl: C UCIIOIB30BaHUEM MOHATHH «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UIu 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WM 00bEMY OJJHOTO U3 YYAaCTBYIOIIUX B PEAKLIUU
BEIIECTB; TEIUIOBOTO 3(ppeKTa peaklnu; 3Ha4eHUs BOJOPOIHOrO MOKa3aTelsd paCTBOPOB KUCIOT
U IIenoveil ¢ M3BECTHOM CTEMEHbI0 TUCCOIMALMHU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MIPOJIYKTa PEAKIIMH, €CJIM OJHO M3 MCXOAHBIX BEIIECTB JJAHO B BHJIE PACTBOPA C ONPEACIEHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JaHO B H30BITKE (MMEET IMPHUMECH); J0JIU
BBIXO/1a MPOJYKTa peakuu; 0ObEMHBIX OTHOILIEHUI ra30B;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIN
AKCIIEPUMEHT (TIPOBE/IEHNE peaKuii HOHHOTO0 OOMEHa, MOATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BELIECTB, OIPEAEIECHUE CPEbl PACTBOPOB BEILIECTB C ITOMOILBI UHIAUKATOPOB,
U3Y4YE€HUE BIUSHUS pa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHMYECKOH peaklMu, pelleHue
HKCIEPUMEHTAIBHBIX 3a/1a4 1Mo TemMaM «Metamib» 1 «HemeTamiby) ¢ cOOMOeHUEM MpPaBUIl
Oe3omacHOTO OOpalieHuss ¢ BEIeCTBaMU M JabOpaTOpHBIM 000pyAOBaHHEM, (HOPMYIHUPOBATH



LeNb  MCCIENOBAaHUsA, TMPEACTABIATh B pa3IUYHOM (QopMe pe3yabTaThl dSKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUM: COOTIOATh MpaBUia MOJIH30BAHKUSI XUMUYECKOW MOCYIOU U
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHUsl C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMU
[0 BBINOJHEHUIO JAa0OpPAaTOPHBIX XHMHYECKHX OIBITOB, AKOJOTHYECKH IIeIeco00pa3HOro
MOBE/eHUs B OBITY M TPYIOBOM [EATENHHOCTH B ILENAX COXPAHEHUS CBOETO 30pPOBbBS,
OKpYXKArolIe NPUPOJHOW Cpeabl M AOCTHXKEHUA €€ YCTOMYMBOIO pAa3BUTHSA, OCO3HABATH
ONAaCHOCTh TOKCHYECKOI'O JEHCTBHSI HA KUBBIE OPraHU3Mbl OIPEACIEHHBIX HEOPraHUYECKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [IJIK;

c(OpMUPOBAHHOCTh YMEHHIl: OCYUIECTBIIATH IEJICHANPABICHHBIM MOUCK XUMHUYECKOU
uHPOpPMALlUK B PA3IMYHBIX MUCTOYHUKAX (HayyHas M ydeOHO-HaydHas JHUTEparypa, CpeicTBa
MaccoBoil uHGopMmanuu, WHTEepHET U [Apyrue), KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpOpMalnIo, epepadaTbiBaTh €€ M HCI0JIb30BaTh B COOTBETCTBHH C MOCTABJICHHOW y4eOHOMN
3aJ1avuen.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbl Bceero

Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM

[Ipenmer oprannyeckoit xumuu. Teopus

1.1 CTPOCHHUS OPTAaHMYECKHX COeaMHEHUN A. M. 8
bytneposa
Hroro o pasneny 8

Pasznea 2. YrieBoaopoabl

[IpenenbHbIE YTIeBOJOPOIbI — aJKaHBI,

2.1 5
[IUKJI0ATKAHBI

99 HenpenenbHble yriaeBogOpOIbl: alIKEHBI, 14
' aJTKa/IneHbI, ATKUHBI

2.3 Apomatnyeckue yrieBoa0po/bl (apeHsbl) 8

54 [TpupoHbIE UCTOYHHUKH YTIEBOAOPOAOB M UX 4
' nepepaboTKa

2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4
Hroro 1o pasneny 35

Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst

3.1 Crnuptsl. Oenon 11

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

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

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

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

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

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

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

bu6mmoreka [IOK
https://m.edso0.ru/d69df650



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

KapOonunbHble coeAMHEHUS: ambIETHIbI 1
bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21 1 https://m.edsoo.ru/d69df650

a¢upsl. XKupbl

bubmuoreka [JOK

3.3 YIIEBOTEI 9 1 https://m.eds00.ru/d69df650

Hroro no pazaeny 41

Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust

bu6mmorexa [IOK

4.1 AMUHBI. AMUHOKUCIOTHL. beiku 12 1 2 https://m.edsoo.ru/d69dfe50

Uroro no pazueny 12

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS

bu6mmoreka [IOK

5.1 B 6 1
PICOROMOICRY VPHBIE COBAMHEHIT https://m.eds00.ru/d69df650

Hroro o pasneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6


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

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NporpamMmbl

Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM

Crtpoenue atoma. [lepuoanueckuii 3akon
1.1 u [lepronnueckas cucTeMa XUMHYECKHAX
anemenToB . 1. Menaeneera

12 Crpoenue Bemectsa. MHoroo6pasue
' BEIIECTB

1.3 XUMHYECKUE PEAKITUU

Hroro no pazneny

Pa3nen 2. Heoprannuyeckasi xumust

2.1 Hemerauter

2.2 Mertasl

Uroro no pazgeny

Pa3zgen 3. XuMus u :KU3HL

31 MeTtoapl TO3HAHUS B XUMUH. XUMHUSA U

KHN3Hb

Hroro no paszneny

KoanuecTBo 4acoB

Beero KonTposbHbie

padoThI

9

11 1

19 1

39

31 1

23 1

54

9

9

IIpakTn4yeckue
padoThI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

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

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

bu6nuorexa [IOK
https://m.edsoo.ru/2dd57f24

bu6anoreka LIOK
https://m.edsoo.ru/2dd57f24

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



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuectBo yacos
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbusie IIpakTnueckue
o0pa3oBaTe/ibHbIE PECYPChI

n/n Bcero
padoTshI padoThI

IIpeameT u 3HaYEHUE OPraHUYECKON
XUMUH, [IPEICTABICHUE O MHOI000pa3uu
OpPraHUYECKUX COECITMHEHHUU

DIIEKTPOHHOE CTPOEHUE aTOMa YTJIepo/ia
(oCHOBHOE M BO30YXKIEHHOE COCTOSIHHUS).
Banentabie BO3MOXXHOCTH aTomMa
yriiepoaa

XuMH4YECcKasi CBA3b B OPraHMUECKUX
coeTMHEHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBs3CH

Teopus cTpoeHHs OpraHMYECKUX
coenquHenuit A. M. byrneposa

Bunbr m3oMepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHBIC

3¢ (HeKTh B MOJIEKYJIaX OPraHuYEeCKUX
COE€IUHEHHI

[IpencraBnenue o KIacCUPUKAINA U
CUCTeMaTH4YeCKass HOMCHKIJIATypa
(IUPAC) opraHn4eckux BEIIECTB
Knaccudukanus peaxmuii B
OpraHNYECKON XUMUU

bu6mmoreka [IOK
https://m.edso00.ru/3686e6f5

bubmuorexa [JOK
https://m.edsoo.ru/0Oce6fd4c

bu6mmoreka [JOK
https://m.edso0.ru/8d39f5c8

bu6mmoreka [JOK
https://m.edsoo.ru/9e595ch8

bu6mmorexa [IOK
https://m.edsoo.ru/b0e61661

bu6mmorexa [IOK
https://m.edsoo.ru/c212dd21

bu6nmoreka [JOK
https://m.edsoo.ru/ba5706aa



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa

10

11

12

13

14

15

Cucremarusanus U 0000IEHUE 3HAHUN
[0 TEME

AJIKaHBI: TOMOJIOTUYECKHNA PsiJl, 001as
dbopmyna, HOMEHKIATypa U U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

dusnyeckue U XUMUYECKHAE CBOMCTBA
AIKAaHOB

HaxoxxnaeHnue ankaHoB B Ipupoxac.
CriocoObl MNOJIY4YCHHA U IPUMCHCHUC
AJIKaHOB

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHus,
0COOCHHOCTH CTPOCHHUS U XUMHUYCCKUX
CBOWCTB, CITOCOOBI MOJTyYEHUS U
NpUMEHECHHE

Pemenne pacu€THbIX 3a/1a4 HA
OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI
OpPraHMYECKOT0 BEIIECTBA IO MACCOBBIM
JI0JIIM aTOMOB 3JIEMEHTOB, BXOJSIIUX B
ero cocra. CucremaTuzanus u
000011IeHrEe 3HAHU I10 TEME

AJIKEHBI: TOMOJIOTUYECKUN psiJl, 001as
dbopmyna, HOMEHKIATypa, JEKTPOHHOE
Y TIPOCTPAaHCTBEHHOE CTPOEHUE
MoJieKysl. CTpyKTypHasi U IUC-TPaHC-
M30MEpPHUsI aJIKEHOB

®dusnuecKkue U XUMHIECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

bubmuoreka [JOK
https://m.edsoo.ru/87a37cab

bu6mmoreka [IOK
https://m.edso0.ru/25a14636

bu6mmoreka [IOK
https://m.edsoo.ru/3137711c

bu6mmorexa [IOK
https://m.edsoo.ru/259b0a5b

bu6mmorexa [IOK
https://m.eds00.ru/156730d2

bu6mmorexa [IOK
https://m.edsoo.ru/bf84d8eb

bu6mmorexa [IOK
https://m.edsoo.ru/273b0ale

bu6mmorexa [IOK
https://m.edsoo.ru/21069ccd



https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd

16

17

18

19

20

21

22

23

24

25

26

27

CriocoObI nostyueHus 1 IPUMEHEHNE
aJIKEHOB

[IpakTuueckas padora Ne 1 o reme
"ITosrydyeHune 3TUIEHA U U3YYEHUE €TI0
CBOMCTB"

Pemenne pacuéTHbIX 3a7a4 Ha
orpezesieHue MOJIEKYIIpHOUH (HOpMyIIbI
OpraHMYECKOI0 BEIIECTBA

AJ'IKaI[I/IeHBIZ COprI)KéHHBIC,
HU30JIMPOBAHHBIC, KYMYJIIMPOBAaHHBIC.
OcobenHocTu QJICKTPOHHOI'O CTPOCHUA

XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JMEHOB

CriocoObI mosTydeHus 1 NIpUMEHEHNE
aJIKaJINCHOB

AJIKUHBI: TOMOJIOTUYECKHUH psiJl, 001as
bopmyna, HOMEHKIATypa, JEKTPOHHOE
U IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ, (PU3UUECKUE CBOICTBA

XMUMHYECKHE CBOMCTBA AJIKNHOB

KauecTBeHHEIC pPCaKknu Ha TpOﬁHym
CBA3b

CrniocoObl MostydeHus U IpuMeHEeHue
AJIKMHOB

Pemenue 3amad: pacy€rsl 0 ypaBHEHHUIO
XUMUYECKON pEeaKun

CucreMmarusanus U 0000IeHUE 3HAHUN

bubmuoreka [JOK
https://m.edsoo.ru/665dc058

bu6mmoreka [IOK
https://m.edsoo0.ru/0941eed8

bu6mmoreka [IOK
https://m.edsoo.ru/e9ea9921

bu6mmorexa [IOK
https://m.edsoo.ru/04298c0a

bu6mmoreka [IOK
https://m.edsoo.ru/e561253d

bubmuorexa [JOK
https://m.edsoo.ru/1aa81660

bu6mmoreka [JOK
https://m.edsoo.ru/68b6ccéc

bu6mmoreka [JOK
https://m.edso0.ru/23493a93

bu6mmoreka [JOK
https://m.edsoo.ru/7b1c48da

bu6mmorexa [IOK
https://m.edsoo.ru/a6f9alea

bu6mmoreka [JOK
https://m.edsoo.ru/5db8e526



https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526

28

29

30

31

32

33

34

35

36

37

38

10 TCMC

ApeHBbI: TOMOJIOTHYECKUN Psifl, 001as
dopmyna, HOMEHKIATypa. DIEKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OeH30I1a U TONIyoua, UX (PU3NYECKHe
CBOMCTBA

XHUMHUYecKre CBOMCTBA ApPCHOB: pCaKIIUH
3aMCIICHUA

XHMMHYECKUE CBOWCTBA aPEHOB: PEAKI[UU
MPUCOCAMHECHHUS, OKHUCIICHHE TOMOJIOTOB
OeH3oJa

Oco0eHHOCTH XMMHUYECKUX CBOWMCTB
CTUpOJIA

Pemenne pac4€THbIX 33124 HA
orpezesieHue MOJIEKYIIpHOU (HopMyIIbI
OpraHMYECKOT 0 BEIIECTBA

CriocoObl nostyueHus 1 IpUMEHEHNe
apeHoB

I'enernueckas cBSA3b MEXKIY
pa3IMYHBIMU KJIACCaMU YTJIEBOJOPOIOB
Pacy€rbl o ypaBHEHUSM XUMHUYECKUX
peakumii. CuctemaTu3amnus u
000011IeHrEe 3HAHU I10 TEME
[Tpupoanstii ra3. IlonytHslie HedTsHBIE
rasbl

KameHHbI#1 yroib 1 NpOIyKTHI €r0
nepepadoTKu

Hedtp 1 ciocoOs! e€ mepepaboTKHu.

bu6mmoreka [IOK
https://m.edsoo.ru/a92a7094

bu6mmoreka [IOK
https://m.edsoo.ru/a44alaed

bu6mmorexa [IOK
https://m.edsoo.ru/a44alaed

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

bu6mmoreka [JOK
https://m.edsoo.ru/53461a2c

bu6mmoreka [JOK
https://m.edsoo.ru/6f717d09

bu6mmorexa [IOK
https://m.eds00.ru/69b3398b

bu6mmoreka [IOK



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b

39

40

41

42

43

44

45

46

47

48

[IpumeneHnue npoyKTOB MepepadoTKu
HeTH

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIaCCaMU YTJIEBOJOPOJIOB

FaJ’IOFeHOHpOI/I?)BOI[HBIC YrjI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUC, pCAKIIUN
3aMCIICHHUA IraJIoOTCHa

JleWicTBue mIeIouYeh Ha
rajoreHnpou3BoAHbIe. B3auMmopeiicTeue

JUTaJIOrCHAJIKaHOB ¢ MarHuEM M IMHKOM

CucremaTtu3zaius U 0000IICHHE 3HAHNN
o pazzaeny "Yrieromgopobr"
KontponbHas padora 1mo reme
"VYrineBonopoasr"

[TpenenpHbIE OJHOATOMHBIE CIIUPTHI:
TOMOJIOTHUECKUH psif, o0mmas popmyna,
CTPOEHHUE MOJIEKYJI, H30MEPHUS,
HOMEHKJIaTypa, KJlacCu(pUKaIus,
(du3HYecKue CBONCTBA

XUMHUECKUE CBOICTBA MPEEeTbHBIX
OJTHOATOMHBIX CIIHPTOB

CrniocoObl MostydeHus U IpuMeHeHue
OJTHOATOMHBIX CITUPTOB

[IpocTeie 3¢hupbl: HOMEHKIATYypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U

XUMHUYECKUX CBOUCTB

MHoroaToMHEIE CIIUPTHI:
STUJICHTJIMKOJIb U TJIMLCPHUH, UX

https://m.edso0.ru/21f9de78

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

bu6mmoreka [IOK
https://m.edsoo.ru/20e89f22

bubmuorexa [JOK
https://m.edso00.ru/95c9e298

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd

bu6mmoreka [IOK
https://m.edsoo.ru/26ee34fe

bu6mmorexa [IOK

https://m.edso00.ru/484100000000000

bu6mmoreka [JOK
https://m.edsoo.ru/c2c788b2

bu6mmorexa [IOK
https://m.edsoo.ru/ee4d84aa



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa

49

50

51

52

53

54

55

56

57

58

59

¢du3nveckre 1 XUMUYECKHE CBOWCTBA

CrniocoOblI MoTy4eHus U IpUMEHEHUe
MHOT'OAaTOMHBIX CIIUPTOB

@DeHOoJI: CTPOCHHUE MOJICKYJIbI,
buszndeckue cBoicTBa. TOKCHYHOCTD
denona

XuMuyeckue cBoiicTBa (heHona

CrniocoOblI MoTy4eHus U IpUMEHEHUe
deHona

[IpakTuueckas padora Ne 2. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"CriupThl U peHObI"

CI/ICTeMaTI/ISaI_II/IH n 0606HleHI/Ie 3HaHUH
10 TEMC

AnbJeruibl U KETOHBI: 3JIEKTPOHHOE
CTpoeHHE KapOOHUILHOU TPYIIIIbL;
TOMOJIOTHUECKHE PsIIbI, 001Iast
dbopMmyna, n3oMepusi U HOMEHKIIaTypa
Anbaeruipl ¥ KeTOHBI: GU3NYECKUE
CBOMCTBA; pEaKIMU IPUCOECTUHEHUS
PeaKI_[I/II/I OKHCJICHUA 1 KAYCCTBCHHBIC
peaKHI/II/I AJIBbACTUI0B U KETOHOB
CriocoObI MOTy4eHUs albICTHI0B U
KETOHOB

OZIHOOCHOBHBIE MPEIETbHBIC
KapOOHOBBIE KUCTIOTHI, 0COOEHHOCTH
CTpOGHI/I}I nux MOJIeKyJI

bu6mmoreka [IOK
https://m.edsoo.ru/d12e567d

bubmuoreka [JOK
https://m.edsoo.ru/2ce726f8

bu6mmoreka [IOK
https://m.edsoo.ru/037ca5f9

bu6mmorexa [IOK
https://m.edsoo.ru/c77ddf4c

bubmuorexa [JOK
https://m.edsoo.ru/fd0ced09

bu6mmoreka [JOK
https://m.edsoo.ru/1810cb9b

bu6mmorexa [IOK
https://m.edsoo.ru/b139beaa

bu6mmorexa [IOK
https://m.edso00.ru/c887425c¢

bubnmoreka [JOK
https://m.edsoo.ru/a393baad

bubmuorexa [JOK
https://m.edsoo.ru/520d1c51

bu6mmorexa [IOK
https://m.edsoo.ru/fec0b113



https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113

60

61

62

63

64

65

66

67

68

69

N3omMepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3HYECKHE CBOWCTBA

XHUMHUYECKUE CBOMCTBA IIPENEIBbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT

OcoOEHHOCTH CBOMCTB MYPaBbHHOM
KHUCI0Thl. MHOrOOOpa3ue kKapOOHOBBIX
KHUCIIOT

Oco0eHHOCTH CBOMCTB: HETPEACIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX
kucnort. [IpencraBuTenu BeICIINX
KapOOHOBBIX KUCIIOT

ITonstue o IMPOU3BOJHBIX Kap6OHOBbIX
KHCIIOT

CrniocoObl 1osty4eHus U NpUMeHEeHue
KapOOHOBBIX KUCIIOT

CrnosxxHble 3(hUpBI: TOMOJIOTHUUYECKUHN PSIJI,
o0mas popmyna, U30MepHs U
HOMEHKJIaTypa

OuznyecKkue 1 XUMUIECKHE CBONCTBA
3¢upoB

Pemenune pacu€THbIX 3a1a4: IO
YpPaBHEHUIO XUMUYECKOM peaKkIuu, Ha
OTIpeieIeHNuE MOJIEKYIISIPHON (OPMYIIBI
OpPraHUYeCKOT0 BEIECTBA
[TpakTrueckast paborta Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME
"Kap6onoBsie kucinothl. CJI0KHbBIE

bubmuoreka [JOK
https://m.edsoo.ru/700cc87b

bu6mmoreka [IOK
https://m.edsoo.ru/40e6e0e9

bu6mmoreka [IOK
https://m.edsoo.ru/bb31be71

bu6mmorexa [IOK
https://m.edso00.ru/83a08773

bu6mmoreka [IOK
https://m.edsoo.ru/0d162d9d

bubmuorexa [JOK
https://m.edsoo.ru/7c065c9d

bu6mmoreka [JOK
https://m.edsoo.ru/adfffe6d

bu6mmoreka [IOK
https://m.edsoo.ru/ad6b94b2

bu6nmoreka [JOK
https://m.edsoo.ru/486671fb



https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb

70

71

72

73

74

75

76

77

78

79

80

a¢upsr"
XKupsr: crpoeHue, pu3nUecKue u
XUMHUYECKHE CBOMCTBA (TUIPOIIU3)

OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIeprKalINX OCTaTKH HETpeleIbHbIX
YKUPHBIX KUCTOT. JXKupsl B mpupoje

Mpb11a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCTIOT, UX Motoiee neiicrsue. [lonstue
0 CHUHTETHYECKHX MOIOIIUX CPEACTBAX
(CMC)

['enernueckas cBs3b yIriaeBOJOPOAOB U
KHCJIOPOJICO/IEPIKALUX OPraHUYECKUX
BEIICCTB

Pacu€tel Mo ypaBHEHUSM XUMHUYECKUX
peaKkuuit

CucremaTu3aiys U 0000IIeHHEe 3HAHUN
10 TeMe

OO0m1as XxapakTepUCTUKa YIJIE€BOJIOB U
KJaccuukanus yriieBooB (MOHO-, M-
Y TIOJTCaXapy/ibl)

Monocaxapusl: Gpu3ndecKkue CBOWCTBa
¥ HaXOXKJICHUE B TIPUPOIC
[IpumeHeHwne TII0KO03bI, €€ 3HAUCHHE B
KU3HEJEATEIIbHOCTH OpraHu3Ma
Jucaxapunpl: caxaposa, MaJIbT03a U
nakTo3a. HaxoxaeHue B mpupoae u
MPUMEHEHHE JUCaXapuJIoB

[Tonucaxapuapl: cTpoeHue

bu6mmoreka [IOK
https://m.edsoo.ru/al9c5b98

bubmuoreka [JOK
https://m.edsoo0.ru/b0331922

bu6mmoreka [IOK
https://m.edso00.ru/3c566565

bu6mmoreka [IOK
https://m.edso00.ru/56790c96

bu6mmorexa [IOK
https://m.edsoo.ru/f8eaf2eb

bu6mmorexa [IOK
https://m.edsoo.ru/7a9693al

bu6mmoreka [JOK
https://m.edsoo.ru/b4bdda2d

bu6mmoreka [JOK
https://m.edsoo.ru/5e61122d

bu6mmorexa [IOK
https://m.edsoo.ru/eb0384e7

bu6mmoreka [IOK


https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7

81

82

83

84

85

86

87

88

89

90

MaKpOMOJIEKY, (PU3NIECKHE U
XMMHYECKHE CBOHCTBA, TPUMEHEHHUE

[TonsaTue 06 UCKYCCTBEHHBIX BOJIOKHAX

Pewenne pacdyeTHbIX 3a1a4 HA
OIIPECIICHUE TOJIA BBIXOA IIPOLYKTa
peakuuy OT TEOPETUYECKHA BO3MOKHOIO

CucreMaruzaiys 1 0000IIeHe 3HAHUI
1o pazjaeny

KoHTpoinbHas pabora 1o Teme
"Kucnopoaconepxainiyue opraHu4ecKue
coenuueHus"

AMUHBL: KIacCUPUKAIHS, CTPOCHUE
MoJIeKy, o01as popmyia, u3oMepus,
HOMEHKJIaTypa U (pu3nyecKre CBOWCTBa
XYMHYECKHE CBOMCTBA alu(PaTHUECKUX
aMHHOB

AnunuH: CTPOCHUC aHWJIMHA,
0COOCHHOCTH XMMHUYECKUX CBOWMCTB
aHHJIMHa

Crioco0bI nostyyeHus 1 IpUMEHEHNe
ann(paTHIeCKUX aMUHOB

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nuzomepus, (pu3nueckrue CBOCTBa.
OTtaenpHbIE IPEICTAaBUTENH O
AMUHOKHCIIOT

XuMHYECKHEe CBOMCTBA aMUHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAYCHHE aMHUHOKHUCIIOT.

https://m.edsoo0.ru/72a04508

bubmuoreka [JOK
https://m.edso00.ru/6216e766

bubmuoreka [JOK
https://m.edsoo.ru/7fde47ef

bubmuorexa [JOK
https://m.edsoo.ru/08d4364c

bu6mmoreka [IOK
https://m.edsoo.ru/42c6678e

bu6mmorexa [IOK
https://m.edsoo.ru/efa7e6ca

bubmuorexa [JOK
https://m.edsoo.ru/1bc5cf80

bu6mmoreka [JOK
https://m.edsoo.ru/39cd21f1

bu6mmorexa [IOK
https://m.edsoo.ru/eal38763

bu6mmorexa [IOK
https://m.edsoo.ru/d1773e80

bubmuorexa [JOK
https://m.edsoo.ru/77df705a



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
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99

100

Cunres u TUAPOJIN3 MCIITUA0B

benku kak npupoiHbIe NOIUMEPBI;
CTPYKTYpBbI O€JIKOB

XHUMHUYECKHE CBOUCTBA OEIIKOB

A30Tcoz[ep>1<amne TCTECPOIUKIINYCCKUEC
COCAMHECHUS. HYKJ'IGI/IHOBBIC KHCJIOTBI:
COCTaB, CTPOCHHUEC U ouojioruyeckas PpoOJib

[TpakTuueckast pabota Ne 4. Pemenue
SKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME
"A30TcoAepIKalle OpraHuuYeCKUe
coenuueHus"

[IpakTuueckas padora Ne 5. Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TEME
"Pacnio3HaBaHuE OPraHUYECKUX
coeuHEHUN"

KonTponbHas padbora no teme
"A30TcoeprKale OpraHnyecKue
coeuHeHus"

OCHOBHBIE TIOHSATHUS] XUMHH
BBICOKOMOJIEKYIISIPHBIX COCTUHEHUN U
METOJIbI HX CHHTE3a —IIOJIMMEPU3AIIUS ’
TIOJTMKOHICHCAITHS

ITnactmaccel. YTunusanusa u
nepepadoTKa MiIacTuKa

DnacToMepsl: HaTypalbHbIN
CUHTETHUYECKHE KaydyKu. Pe3nHa

BosiokHa: HatypaibHEIE,

bu6mmoreka [IOK
https://m.edsoo.ru/429e9899

bu6mmoreka [IOK
https://m.edsoo.ru/6237306d

bu6mmoreka [IOK
https://m.edsoo.ru/521d1431

bu6mmoreka [IOK
https://m.edsoo.ru/8e3c02d1

bu6mmoreka [IOK
https://m.edsoo.ru/bde3fdf6

bu6mmorexa [IOK
https://m.edsoo.ru/ce561bc?

bubmuorexa [JOK
https://m.edsoo.ru/7aa63ebd

bu6mmoreka [JOK
https://m.edsoo.ru/82242e0f

bu6mmorexa [IOK
https://m.edso0.ru/246103ec

bu6mmoreka [IOK



https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec

HCKYCCTBCHHBIC, CHHTCTUYCCKHC.
HOJ'II/IMepBI CIICHHUaJIbHOI'O Ha3HAYCHUA

[IpakTuueckas padora Ne 6. Pemenue
101 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME

"Pacrio3HaBaHue mj1acTMacc U BOJIOKOH'

O000111eHNE U CUCTEMATU3 AL
102 M3YYEHHOTO MaTepHalia 1o TeMe
"BbICOKOMOJIEKYJISIPHbIE COSTUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

https://m.edso0.ru/5963a601

bu6mmoreka [IOK
https://m.edsoo.ru/3aebd77a

bu6mmoreka [IOK
https://m.edsoo.ru/6a22ble8



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

11 KJIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH
niieMeHT. M30ToIb!

CtpoeHue 3J1eKTPOHHBIX 000JI04Y€K aTOMOB,
KBaHTOBBIC YUCIIA

Kraccudukanus XUMMUYECKUX 3JICMEHTOB (S-,
p-, d-, f-a;1eMeHTHI)

PacnpenencHue 371eKTPOHOB 1O ATOMHBIM
opOuTaIIM

DneKTpOHHbIE KOH(UTYpaIN AaTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXJIEHHOM
COCTOSIHUM

DNeKTpOHHbIE KOH(UTYpaIli HOHOB.
DNeKTPOOTPUIIATETEHOCTh

[Tepuonnueckuii 3akoH u [leprnoanueckas
CHCTeMa XUMHYECKHUX daemMeHToB /. H.
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEM
CTPOEHUS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX U CIIOXKHBIX BELIECTB M0 IpymnnaM U
nepuoiam

CI/ICTeMaTI/I3aI_[I/I$I u 0606IJ_I€HI/IG 3HAHUH 110

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/59c112ee

bubmnoreka IIOK
https://m.edsoo.ru/b4d9fffa

bubnuorexa [JOK
https://m.edsoo.ru/61294af9

bubmuorexa [JOK
https://m.edsoo.ru/f5f750fe

bu6anoreka LIOK
https://m.eds00.ru/8149e846

bu6nuorexa [IOK
https://m.edsoo.ru/a0764b24

bubnunorexa LIOK
https://m.edso0.ru/16957c01

bubnunorexa LIOK
https://m.edsoo.ru/f8468927

bu6nunorexa LIOK


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
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

10

11

12

13

14

15

16

17

18

19

TEMC

Bunnl xumuueckoil cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonoponnas cBsa3b. MexmoliekysipHbie
B3aNMMOICHCTBUSI

BaneHTHOCTP U BaJIeHTHBIE BOZMOKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUX: COCTAaB U HOMCHKIJIATypa

BemectBa MoneKyaspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIb
KPUCTAJNIMYECKUX PEIIETOK U CBOHCTBA
BEIIECTB

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHne o KOJUIOUIHBIX pacTBOpax

VicTuHHBIE PacTBOPHI: HACHIIIEHHBIE U
HEHACBIIIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CrniocoObl BbIpaKeHUsI KOHLIEHTPALIH
pacTBOpOB

Pemenue 3a1a4 ¢ ncnosib30BaHUEM MOHITHN
"MaccoBas 107151 paCTBOPEHHOTO BelecTna',
"MoOJIIpHas KOHIIEHTpauus"
Krnaccudukanus u HoMeHKIaTypa
HEOpPraHMYECKUX BEIIECTB

CI/ICTeMaTI/IBaI_[I/I}I u 0606IJ_I€HI/IG 3HAHUH 110
TEMC

https://m.edsoo.ru/8fad2942

but6mmoreka [IOK
https://m.edsoo.ru/5a8072af

but6mmoreka [IOK
https://m.edsoo.ru/3d2ca093

bubnunoreka LIOK
https://m.edsoo.ru/8c66bl12a

bubnunoreka LIOK
https://m.edsoo.ru/e167635b

bu6nmorexa LIOK
https://m.edsoo.ru/da2c70e4

bubnmorexa LIOK
https://m.edsoo.ru/e9ccdd8d

bubanoreka LIOK
https://m.edso00.ru/328e653a

but6mmoreka [IOK
https://m.edsoo.ru/785e0ab4

bubnunorexa LIOK
https://m.edsoo.ru/bf9e108d

bubanoreka IJOK
https://m.edsoo.ru/8d2c6a3a



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a

KonrponsHas padora o temam "Crpoenue

atoma. [leproauueckuii 3aKOH U
bubnunoreka LIOK

[lepuonnueckas cucreMa XUMUYECKUX 1 1
PHOA https://m.edsoo.ru/70a60aa4

anemenTtoB JI. 1. Mengeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"”

Krnaccudukanus XuMHYECKUX pEeaKIui B

HeOpFaHI/I‘leCKOfI n OpFaHH‘IeCKOﬁ XUMUH. Bii6 HOK
HNOJIMOTCKA

3 ; 1
dKOH COXPaHCHUS MACChl BCIICCTB, 3aKOH https://m.eds00.ru/6335cdd2

COXpaHCHHA U IIPCBPAILICHUA SHCPIUU IIpH
XUMHUYCCKHUX PCAKIHAX

TernoBbie 3PHEKTH XUMUYECKAX PEAKIIHIA. 1 Bbu6moteka LJOK
TepMoxuMuyeckue ypaBHEHUs https://m.edsoo.ru/d1db86da
Bbruncnenus no ypaBHEHUSIM XUMHUECKUX 1 bubnuoreka [IOK
peaKkuui ¥ TEPMOXUMUYECKAM YPABHEHUSM https://m.eds00.ru/87b13954
CKOpoCTh XMMHUYECKOH peakuuu, e€
3aBHCUMOCTH OT pa3IHyuHbIX (PAaKTOPOB. 1
Karanu3 n kaTanu3aTopbl
I'oMOreHHbIE U reTepOreHHbIE PEAKIUU 1
[IpakTnueckas padora Ne 1 o reme "Bnusinue

bu6nmorexa LIOK

1 1
PasIMIHbIX (AKTOPOB HA CKOPOCTE https://m.edsoo.ru/1facaldl

XUMHUYECKON peakuun"

OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. bubmmorexa [JOK

27

28

29

XUMHYECKOE PaBHOBECUE

ITpaxtinueckas padora Ne 2 o teme "Bausguame
p p
pa3nuYHbIX (haKTOPOB Ha MOJOKEHUE

XUMHUYECKOTO paBHOBECUS"

Onekrponutryeckas aucconnaius. CHiIbHbIe
1 ciabpie AMeKTpoauThl. CTeneHb

https://m.eds00.ru/30952f9b

but6mmoreka [IOK
https://m.edsoo.ru/3bf34el7

bubanoreka [JOK
https://m.edsoo.ru/5f766bdf



https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf

30

31
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33

34

35

36

37

38

39

40

41

JACCOIUAIIN
HNonnoe npousseaeHue Boapl. Cpeaa BOIHBIX
pactBopoB. Bogoponsiii nokasarens (pH)
pacTBopa

I'maponus coneit. Peakiuu, nmpoTekaronye B
pacTBOpax AJIEKTPOJIUTOB

[IpakTuueckas padbora Ne 3 o Teme

"XuMHYeCKHE peaklui B pacTBOpax
3JIEKTPOJIUTOB"

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKkuunu.

BakHeiinme OKHUCIUTEIN U BOCCTAHOBUTEIIHN

MeTo/1 3JIeKTPOHHOTO (3JICKTOHHO-MOHHOT0)
Oaylanca

9J'IeKTp0J'IH3 pacTBOPOB U pacCIlyIaBOB BEUICCTB
Pemenue 3ama4 Pa3JIMIHBbIX TUIIOB

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

Cucremaruzanusa 1 0000IIEHNE 3HAHUH 110
Teme "XuMHUYecKue peakiuu'

KonrtponbHast pabora o Teme "Xumuueckue
peaxkuun"

[Tonoxenne Hemerauios B [lepuoanyeckon
CHUCTEME XUMUYECKuX dnemMeHToB [I. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS UX
atoMoB. DU3NYECKUE CBONCTBA HEMETAILIOB

AnnoTponus HEeMETauIoB (Ha puMepe

but6mmoreka [IOK
https://m.edso0.ru/3966ca89

bubnunorexa LIOK
https://m.edsoo.ru/09d5a9bd

bubnunoreka LIOK
https://m.edsoo.ru/2e3daeb0

bubmuoreka [IOK
https://m.eds00.ru/56226060

bubmuoreka [{OK
https://m.edsoo.ru/fb691387

bubanoreka LIOK
https://m.edso0.ru/93fb97d2
bu6nmorexa LIOK
https://m.edsoo.ru/5a859d16
bu6nmorexa LIOK
https://m.edsoo.ru/5afa265d

bu6nmorexa LIOK
https://m.edsoo.ru/c161eb85

but6mmorekxa [IOK
https://m.edsoo.ru/a8a0a930

but6mmorexa [IOK
https://m.edsoo.ru/8ca2dcad

but6mmoreka [IOK


https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
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
https://m.edsoo.ru/8ca2dcad
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43

44

45

46

47

48

49

50

51

KHCIIOpoJia, cephl, hocdopa u yrieposaa)
Bonmopon: nonydyenue, pusudeckue u
XMMHYECKHE CBOMCTBA. [ 'npuibl

["asioreHsl: HAX0XICHUE B PUPOJIE, CITOCOOBI
MoTy4eHus1, GU3NIECKUE U XUMUICCKHE
CBOICTBa

l"anorenoBonopoasl. Baxxnenmue
KHCIIOPOJICOACPKAIIUE COSAMHECHHUSI
raJloreHoB

JIabopaTopHbIe U MTPOMBIIIIICHHBIE CTIOCOOBI
noyty4deHusi rasioreHoB. [Ipumenenue
rajoreHOB U UX COCIMHEHUN

[Ipaktuueckas paborta Ne 4. Pemenue
AKCIEPUMEHTAIIBHBIX 3a71a4 110 TEME
"Tanorensr"

Kucnopon: naboparopHblie U MPOMBIIIITICHHBIE
CrOocOObI MOMy4YeHUs, PU3NIECKUE U
xumuyeckue cporicta. O30H. [Ilpumenenue
KHMCJIOPOJIa M 030HA

OKCI/II[LI " IEPOKCUBL

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

Cepa: HaxOXJIeHUE B PUPOJE, CIIOCOOBI
nonyquI/m, (1)I/ISI/I‘ICCKI/IG U XUMHNUYECCKHUC
CBOMCTBA

CepoBoniopof, cynbhuabt

https://m.edsoo.ru/ef92c91c

bu6nmoreka [IOK
https://m.edsoo.ru/0aa8f613

bubnunoreka LIOK
https://m.edsoo.ru/4e223795

bubnunoreka LIOK
https://m.edsoo.ru/6b3255e6

bubnuoreka [IOK
https://m.edsoo.ru/6971aca4

bubmuoreka [{OK
https://m.edsoo.ru/8b26fecd

bu6nmorexa LIOK
https://m.edsoo.ru/c8abc36a

bu6nmorexa LIOK
https://m.edsoo.ru/5c8816a0

bubnunorexa LIOK
https://m.edsoo.ru/2b6d8b4b

bubnunorexa LIOK
https://m.edsoo.ru/46afael6

bu6nunorexa LIOK
https://m.edso0.ru/7¢c875999



https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
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54
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56

57

58

59

60

61

62

63

Kucnoponcoaep:xaiue COeJUHEHUSI CEPBI.
OcoOEHHOCTH CBOWCTB CEPHOM KUCIOTHBI

[TpakTuyeckas padora Ne 5. Pemenue
SKCIIEPUMEHTAJIbHBIX 3a1a4 1o Teme "Cepa u
e€ coequHeHUs"

A3OT: HaX0XKJICHHE B TIPUPOJIE, CITOCOOBI
MoTy4deHus1, GU3NICCKUE U XUMUICCKHE
CBOMCTBA. AMMUAK, HUTPUbI

Kucnoponcoaepkaniue CoeTMHEHHS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHUCJIOTHI

[IpumeneHue a30Ta U €ro COeIMHEHUM.
A30THBIE y100OpEeHUs

docdop: HaXOKIACHUE B IPUPO/IE, CIIOCOOBI
MOJTy4YeHHs, PU3NIECKUE U XUMHUECKHUE
coiictBa. @ocunel u pochun

Oxcunsl hocdopa, pochopcoaepxaiine
kucaoThl. Comu pochopHOit KUCTOTHI
[Ipumenenue ocdopa u ero coeTMHEHUH.
docdopHbie y1oOpeHus

[IpakTnueckas padora Ne 6. Pemenue
AKCTIEPUMEHTAIIBHBIX 3a/a4 1Mo TeMe "A30T u
dbocdop u ux coequHeHus"

VYraepo: HaXOXIEHUE B IPUPO/IE,
aJUIOTPOMHbIE MOU(pUKAIUY; (pU3HUecKre U
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

Oxcun yriepoaa(ll), okcua yrinepona(1V),
yroJibHast KUCJI0Ta U €€ CoNu

Pemenne 3aaa4 pa3jIMuYHbIX TUIIOB

bubnunorexa LIOK
https://m.edsoo.ru/8cfa2548

but6mmoreka [IOK
https://m.edsoo.ru/0afb05e4

but6mmoreka [IOK
https://m.edsoo.ru/badd2255

bubnunoreka LIOK
https://m.edsoo.ru/e2965afe

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

bubmuoreka [{OK
https://m.edsoo.ru/9a6b43ec

bu6anoreka LIOK
https://m.edsoo.ru/c7a2d429

bubanoreka LIOK
https://m.edso0o.ru/a218070a

bu6nmorexa LIOK
https://m.edsoo0.ru/8175ac3f

bubnunorexa LIOK
https://m.edsoo0.ru/1eb19f9e

but6mmoreka [IOK
https://m.edsoo.ru/dba58adf

but6mmoreka [IOK



https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
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
https://m.edsoo.ru/dba58adf
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72

73

74

75

Kpemuuii: HaxoxJ1eHUE B MPUPOJIE, CIIOCOOBI
MoJIy4yeHus, GU3NYECKUE U XUMUYECKHE
CBOICTBA

Oxcup kpemuusi(1V), kpeMHueBas KUCI0Ta,
CHJIMKATbI

[IpuMeHeHne KpEMHUS U €70 COCITUHEHUM.
Creki10, €ro nojiyueHue, BUbI CTEKIIA

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

CucreMaruzanys 1 00001IeHEe 3HAHUI 10
TeMe "Hemeraminr"

Konrtponsnas padorta no reme "Hemerasisr"

AHanu3s pe3ynbTaToB KOHTPOJIBHON pabOTHI,
KOPPEKIHs OIUO0K

[Tonoxenne mMeramios B [lepuognyeckon
CHUCTEME XUMHUYCCKUX JJICMECHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000JI0YeK aTOMOB METAJIJIOB

O6mue Gpuznueckre CBOMCTBA METAIIOB.
HpI/IMeHeHI/Ie MCTAJIJIOB B 6I)ITy U TCXHUKC

Cnuael MeTaiioB. Koppo3ust meTanioB

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

DNEKTPOXUMHUECKUN Psiji HANPsKEHUH

https://m.edso00.ru/6029b609

bubnunorexa LIOK
https://m.edsoo.ru/143558ab

bu6nmoreka [IOK
https://m.eds00.ru/3170e7b1

bu6nmoreka [IOK
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

bubmuoreka [{OK
https://m.edsoo.ru/b624f801

bubmuoreka [{OK
https://m.edsoo.ru/6e864db5

bubnunoreka LIOK
https://m.edsoo.ru/d0484c76

bubmnoreka IIOK
https://m.edsoo.ru/2b7e¢9510

bubmnoreka IIOK
https://m.eds00.ru/9839c16¢

bubmuorexa [{OK
https://m.edsoo.ru/51dac9d3

bubnunorexa LIOK
https://m.edsoo.ru/42b872e3

bubnunorexa LIOK
https://m.edsoo.ru/e3de37h6

bubanoreka IJOK



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
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
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MeTauioB. O0Iue criocoOb! MOTydeHUs
METaJLIOB

OOm1ast xapakTepucTiKa MeTayuioB | A-rpymis
[leproanueckoi CUCTEMbI XUMHUYECKUX
aneMeHTOB. Hatpuii n Kaiuii: noiny4yeHue,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHHME IPOCTHIX BEILECTB U UX
COETUHEHUN

Oo6mas xapakrepuctuka metamioB [1A-
rpynusl [leppoaudyeckoi cucTemsl
XUMHYCSCKHUX 3JIEMEHTOB. Marauii U KajbIHi:
noJiyuyeHue, GU3nYecKue 1 XUMHUIECKHe
CBOWCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COEIUHEHUN

XKeéctkocTh BOABI M cIOCOOBI €€ yCTpaHEeHUs

AnroMuHuU: ony4yeHue, Gusndeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
AMpoTepHbIe CBONCTBA OKCH/IA U TUIPOKCHIA
AIFOMUHHUS, TUAPOKCOKOMIUIEKCHI aJJFOMUHMUS,
UX IPUMEHEHUE

Pemenue 3amaq Pa3JINIHbIX TUIIOB

[IpakTuueckas pabora Ne 7. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"MeTaJisl IIaBHBIX OArpynn"

OO6m1ast XxapaKTepruCTHKA METAJIJIOB TTOOOYHBIX
noarpynn (b-rpynn) [lepuoauueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB

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

bubnunorexa LIOK
https://m.edsoo.ru/e12c26b3

bubmnoreka IIOK
https://m.edsoo.ru/7c3e49c0

bubanoreka LIOK
https://m.edsoo.ru/c74bfae9

bubanoreka LIOK
https://m.edso0.ru/0e79b266

bu6nuorexa [IOK
https://m.edsoo.ru/5d12d318

but6mmoreka [IOK
https://m.edsoo.ru/27a4af43

but6mmoreka [IOK
https://m.edsoo0.ru/610d7431



https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
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DU3NYECKUE U XMMUYECKUE CBOMCTBA XpOMa U
€ro COeIMHEHUH, X IPUMEHEHUE

Baxwnelinme coelMHEHUs Maprasiia.
[lepmanraHaT Kaausi, €ro OKUCIUTEIbHBIC
CBOMCTBA

PusnuecKne 1 XMMUYECKHE CBOMCTBA JKelle3a
U ero coeauHenuil. [lonyyenue u npumMeHeHue
CILIaBOB JKeJle3a

Pusnyeckue U XMMUYECKHE CBOMCTBA MEIU U
e€ COeIMHEHNH, UX IPUMEHEHNE

Pu3nyecKue U XUMUYECKUE CBOMCTBA IMHKA U
€ro COEAMHEHU, UX IPUMEHEHHUE.
I'MIpOKCOKOMILIEKCHI IUHKA

[IpaxTnueckas padora Ne 8. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"MeTaibl TOOOYHBIX OArpyHH"”

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

O06o011eHre U cucTeMaTU3alus U3Y4eHHOTO
Marepuania 1o teme "MeTaysr"

KonrtponsHas padora no reme "Metasibr"

AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOTHI,
KOPPEKIHs OINO0K

Ponpb xumun B o6ecrieueHu yCTOHYHBOTO
pa3BuTus yenoBeuecTBa. [loHsATHE O HAYYHBIX
METOJaX UCCIIENOBaHUs BEIECTB

HaquHe MMPUHOMUIIBI OPraHu3anuuu

bubnunorexa LIOK
https://m.edsoo0.ru/9911bef3

but6mmoreka [IOK
https://m.edso0.ru/039d69c8

but6mmoreka [IOK
https://m.edsoo.ru/1b7f8741

bubnunoreka LIOK
https://m.edsoo.ru/2bc0f954

bubnunorexa LIOK
https://m.edsoo.ru/b1f2beal

bubnmorexa LIOK
https://m.edsoo.ru/a6e352ea

bubnmorexa LIOK
https://m.edsoo.ru/a8b83d83

bu6nmorexa LIOK
https://m.edsoo.ru/e91fe975

bu6nmorexa LIOK
https://m.edso0.ru/83f63ea3

bubnunorexa LIOK
https://m.edsoo.ru/9ebff2fd

but6mmorexa [IOK
https://m.edsoo0.ru/080fe1f0

bubanoreka LJOK


https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
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XMMHYECKOTO IMPOU3BOICTBA.
[IpoMbliieHHbIE CTIOCOOBI MOTYYESHHUS
BAKHEWILINX BELECTB

XUMHUYECKOE 3arpsA3HEHUE OKPYKaAOUIEH
Cpedbl U €ro NMOCHEACTBUS

XUMHS U 310pOBbE YelloBeKa. JIekapcTBEeHHbIE
cpencTaa

Xumus num. Pons xumun B obecriedeHnn
MUIIEBON O€30MacCHOCTH

KocMmeTrnueckue n napproMepHbIe CpeCTBa.
BbeiToBas xumus

XuMus B CTpOUTENIbCTBE. BaxkHelue
CTPOUTEIbHBIE U KOHCTPYKLIMOHHBIE
MaTepUalIbl

XUMHS B CENIbCKOM XO03siicTBe. Opranuyeckue
1 MUHEpaJbHbIC yI00OpeHUS

CucreMatusanus 1 0000IIEHNE 3HAHUHT 110
TEME

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

https://m.edsoo.ru/2e45a44f

bub6nmoreka [IOK
https://m.edsoo.ru/9f11bf51

bub6nmoreka [IOK
https://m.edsoo.ru/a6552721

bubnunoreka LIOK
https://m.edsoo.ru/1f7b5bd2

bubmuoreka [IOK
https://m.edsoo.ru/da42d5a9

bubmuoreka [{OK
https://m.edso00.ru/61e69003

bubmnoreka IIOK
https://m.edsoo.ru/fd39587d

bu6nmorexa LIOK
https://m.edsoo.ru/db979c70



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
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 «/J[PODAY; AkunonepHoe odmectBo «3maTtenscTBo
«IIpocBemenue»

» Xumus; yriaybnenHoe ooyuenue, 11 kmace/ Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTenbeTBO

«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Metonunueckoe mocodue k yueOnuky B. B. Epemuna, H. E. Ky3smenko, A. A.
Hpo3noBa u ap. « XuMus. YTIIyOJICHHBIN

ypoBeHb». 11 kimace / B. B. Epemun, A. A. JIpo3nos, . B. Epemuna, H. B.
Boukosa, H. B. ®upcrosa, 3. 0. Kepumos. — M. :

Hpoda, 2018. — 423 c. : un.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET



®I'MC "Mos mkona" https://myschool.edu.ru

POIII https://resh.edu.ru/subject/29/

HNHcTuTyT cTpaterun pa3BUTUs 0Opa3oBaHUs

Omnunaiin mikona. Madoypok https://iu.ru/video-lessons?utm source=infourok utm
medium=vi
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/

®UIIN EHT https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti
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