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HOACHUTEJBHASA 3AIIUCKA

Pabouas mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeaHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deaeparun», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepaibHOM 00pa3zoBaTEIBLHOM MTporpaMMsbl cpeHero oomiero oopazopanusi(DOOIT
COO), npencrasieHHbix B denepanbHOM TOCyJIapCTBEHHOM 0O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu npenojiaBaHus y4eOHOro mpeamera
«XuMmus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTIiyOJIEHHOTO W3Y4YEHUsI 3aHUMAaET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yuyenue mpeamera, pealmzyeMoe B YCIOBUAX JIUDPEpeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0Ie00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO  JIJIst
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix mnpodeccHuoHaIbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamme mno XuWMHM Ha3Haue€HUE TMpeaMeTa «XHUMHUS» MOJydaeT
NOAPOOHYI0O  HWHTEPIpPETallMil0 B COOTBETCTBUM C  OCHOBOMOJIATAHOIIUMU
nosioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, ColepKaHus,
pe3ynbTaToB OOydeHUS] M TpPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e uHPOPMAIIMOHHO-METOIMYECKasl, pealnu3alus KOTOpol obecrneunBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJAEpXKaHUHU, OOIed cTpaTeruu
oOy4eHHsI, BOCTTUTAHUS U PA3BUTHS 00YJArONTUXCs CPEICTBAMH TIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeNieJICHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TIOCJIEAOBATEILHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJISI M OLIEHKH 00pa30BaTENIbHBIX JOCTHKEHHH OOyJaromuxcs B
paMKax HTOrOBOM arrectaliud B (GOpME €IMHOrO0 TOCYJIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJist yriryOJIEHHOTO U3YUSHUS XUMUH:

e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJAEpKaHUE, 0053aTeIbHOE
JUISL W3Y4YeHUsT B paMKaxX OTACJIbHBIX MpoQuiei, mnpeaycMaTpuBaeT



pacupenesieHne M CTPYKTYpHUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o JaéT mpuMeEpHOE pacrpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOTO IS
U3YUYEHHUS OTNIEIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHUS Y4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e N1aéT METOJMYECKYIO MHTEPIIPETALNIO LEIEH U 3a/1ad U3YUYEHHUs MpeIMeTa
Ha yrayOJaEéHHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPIKATEIBHOM XapaKTEepPUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MPOTPaAMMBI CpEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yue0HO-II03HABATENbHBIX JACMCTBUIA  OOydarolerocs IO OCBOEHHUIO
CoJIep KaHus IpeIMETa.

[lo BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a rpejesiaMu YCTaHOBICHHOM MPOrpaMMON 10 XUMUU 00513aTeIbHOM
(MHBapHAHTHOW) COCTaBISIONICH CoAepkKaHUS YYEeOHOro TmpeaMeTa «XUuMUsD»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 0O0ydeHHUs.

B cootBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro u yriayOJEHHOro YpOBHEH B cHCTEME
mudepeHupoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YINIYOJIEHHOIO M3Y4YEHHUSI HANpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAlOM MOJYYEHHSI XUMUYECKOTO 00pa3oBaHuUs
B pAaMKax HW3y4YEHHUs CIELUUAJIbHBIX ECTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3AlMAX CPEIHEr0 Mpo(hecCHOHATBFHOTO0 00pa30BaHus.
B a1011 CBsI3M n3yueHue npeamera « XuMHUsD» OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
pacuiMpeHre | YriIyOJeHHEe TEOPEeTUYECKOM U MPaKTUYECKOM MMOATOTOBKU
oOy4JaronmMxcsi, BHIOPABIIMX OMPEACIEHHBI NPOPUiIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  TMOCIEAYIOMIEr0 TIOJMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranmzanusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpedboBannii ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (enepanbHON
o0pa3oBaTeNbHOI MPOrpaMMBbI CPEIHETO OOLIEro 00pa30BaHus U3YUEHHUE MpeaMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a]1ad BOCHUTAHUSA U COLMAIBHOIO
pa3BUTHS OO0y4aromuxcs, Ha (OPMUPOBAHHE y HHUX OOIIECHHTEIUICKTYaTbHBIX
YMEHHM, YMEHHUH palMOHAIM3AalMK y4eOHOro TpyJda M OOOOIIEHHBIX CIOCOOOB
JEATEIbHOCTH, UMEIOIINX MEKIMCUUILUIMHAPHBINA, HAAIIPEAMETHBINA XapaKTep.



CocTaBnsOmKUMH NpeaMeTa «XUMHUS» Ha YPOBHE YIUIYOJIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» u  «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHun noaxon0B K 0TOOPY M CTPYKTYPHOU
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHUMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuusgx 6a30BOTo U yriIyOJIEHHOTO YpOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmdeckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISIET COBOKYIHOCTb NPEIMETHBIX 3HAHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa CHUcTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOTMUECKOTO MaTepHaa.
Tak, Ha yrinyOJn€HHOM YpOBHE M3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENIbHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIIyOIeHUs IPEICTaBICHUI O CTPOSHUHU
BEILECTBA, XUMUYECKOM CBSI3M U 3aKOHOMEPHOCTSAX NPOTEKaHUS PEaKLHid,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yuyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUIX
O CTpOEHMH aroMa. XHMHUYECKas CBsI3b OOBACHAETCS C TOYKU 3pEHUs
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
(GbopMUpOBaHHEM TMpPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
JIEKTPOJIM3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4eckoi XUMHUM NPy
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUH yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHii.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha COJIEPKAHUE KyPCOB XUMUU YTITyOIEHHOTO
YPOBHS U3YYEHHUS JUI KJIACCOB OMpeeIEHHOro nmpoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIel cucTeMe MNpeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3nYecKoro npoduiis 60b110€ 3HaueHue OyayT
UMETh 3JIEMEHTHI y4eOHOro MaTepHaa 1o oomei xumuu. [Ipu usyuenun npeamera
B JIaHHOM CJIy4ae akKUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTH 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozexysipHast TeopUst B PU3UKE), 3aKOHBI COXPAHEHMSI MACChl M SHEPTUHU, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEJICTABIIEHUS O CTPOEHUHU BELWIECTB U APYTOE.

B TO e BpemMs B coJaepkKaHUM MpeAMETa I KJIACCOB XHUMHUKO-
ouonoruueckoro npoduist OONBLINI yAETbHBIM Bec OyaeT UMETh OpraHudeckas
XUMHUsL. B 3TOM citydae npeiocTaBiisieTcs BO3MOKHOCTb JUIsl 00J1e€ 0OCTOSATENBHOTIO



paccMOTPEHHsI XUMUYECKOM OpraHr3aliy KIETKH Kak OMOJIOrMYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KaK
JUOUABL, O€JIKU, YTIEBO/Ibl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. IIpu 3ToMm 3HaHus 0
COCTABE U CBOMCTBAX NPEACTAaBUTEICH OCHOBHBIX KJIACCOB OPTaHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH HPOLECCOB (POTOCHMHTE3A, JIbIXaHUS,
MUILEBAPECHMUS.

B mnmane ¢dopMupoBaHHs OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHS
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMH IIpEeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-Hay4yHblE HpeaMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCA (OPMHUPOBAHHE OCHOB HAyKHU
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON JEATEIBbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIrIyONEHHOM YpOBHE HU3YyYEHHUs MpeAMeTa MpeArnoiaraeT peaau3aluio TaKhX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiid B oOOeCreueHuu
YCTOMYMBOIO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, PHEPTreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecCIeyeHnun paldoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4YE€IOBEKa, a TaKXKe JKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeIE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPaA: QyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMUYECKUX PEAKLIUM, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIIEPCHBIX CUCTEMAX, 00 0OLIUX
Hay4HBIX MPUHIMIAX XUMUYECKOTO POU3BOJICTBA;

e (opmupoBanue y O0yJarOIIIXCSI OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN i1 OOBSICHEHUS
KJIIOYEBBIX HJE€H U NMpOOJIEM COBPEMEHHOM XHUMUH, JUISl OOBSICHEHUS U



MIPOTHO3UPOBAHUS SBIICHUN, UMEIOIINUX E€CTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO pelieHus MpoOJieM, CBSI3aHHBIX C XUMHUEH, POTHO3UPOBAHUS,
aHaIKM3a U OIICHKHU C TTO3UIIMKA SKOJIOTHUECKONU 0€30MaCHOCTH TIOCICICTBUN
OBITOBOM M TPOU3BOJACTBEHHON JEATEILHOCTH YEIOBEKa, CBSI3aHHON C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEILIECTB;

e yriyOJieHWE MPECTABICHUH O HAYYHBIX METOAaX MO3HAHUS, HEOOXOIUMBIX
UL TIPUOOpETEHUS YMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIONIMX MECTO B TMPUPOJE, B
MPAKTUYECKOMN JAESITEIIbHOCTU U TTOBCEHEBHOM JKU3HH.

B nmane peanuzanuu mepBOOUYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeJHEro oOIero o0pa3oBaHUs NMPU HU3yUYCHUHU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOECXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOKEHHUS K TMPOLeCCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIATHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTAaHWIO  HAa  OCHOBE  YCBOCHHUSA
00111eueI0OBEYECKUX [ICHHOCTEH;

e Pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCILICKTYATBHBIX M TBOPUYCCKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCHEITHOMN MpodeCCHOHATBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0 U TMOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e (opmMupoBaHuMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
pPa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN IEeSITESIbHOCTH.

OO6m1ee YKncio 4acoB, MPEAYCMOTPEHHBIX ISl U3YUYCHUSI XMMUU Ha YIIIyOJICHHOM
YpOBHE CpeaHero odiero oopazoBaHus, coctasiset 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZIeno).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, PEICTABIIEHUE O MHOTO00pa3uu
OpraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BaJleHTHbIE BO3MOXHOCTHM aToMa Yrjepojia. XHUMHYECKas CBSI3b B
OpraHUYECKUX COCAMHEHUSX. TUIBI THOPUIU3AIIMKI ATOMHBIX OpOUTANIeH yriepoa.
Mexanu3Mbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHas U TpouHas cBA3b. CrOCOOBI pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIC TIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaUCHHE TE€OPUU CTPOCHUS
OpraHUYeCKuX COeAUHEHUU. MONeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC YP(HEKTH B MOJIEKYJIAX OPTAaHMYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpencraBnenre o kiaccupukauu opraHudeckux BemiectB. [loHsTue o
bynkunonansHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeanHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCTH W KiaccU(UKALUS OPTraHUYECKUX peakiuil. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBpallCHUIN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTEepHUallaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HAarpeBaHuu (TUIaBJICHUE,
OoOyIJIMBaHUE M TOPEHUE), KOHCTPYUPOBAHHE MOJEICH MOJEKYJI OPTraHUYECKUX
BEILIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIas popMyia, HOMEHKIIATypa U
M30MEpHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3aiusi aTOMHBIX opOuTanel yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XYWMHUYECKHE CBOMCTBA QJIKAaHOB: PEAKUHMH 3aMEIICHUs, H30MEPHU3aLUH,
JNErUIpUPOBaHMs, IIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. IIpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U IPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIMKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIIOCOOBI MOIYyYEHUS U IPUMEHEHHE
LUKJIOAJIKAHOB.

Ankensl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DJIEKTPOHHOE M POCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT AIIKEHOB, SP>-THOPHAN3AIIHS
aTOMHBIX OopOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nYecKue CBOWCTBA ANKEHOB. XMMUYECKHE CBOMCTBA!
peakuMu IPUCOENIVHEHMS, 3aMELICHUS B O-MOJOXEHHWE IIPU JIBOWHOM CBS3H,
noauMepusanuu u okucieHus. [Ilpasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOICTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoObl MOJTy4YeHUs U IPUMEHEHUE aJIKaIuEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
MU30MeEpHs. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI AJIKUHOB, Sp-
ruOpuan3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIUU MMPUCOETUHEHHUS, TUMEPU3ALINU U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCTTOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThuecKue YrieBoJIopolibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
obmiast popmyIa, HOMEHKIIATypa U U30Mepus. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJeKylbl OeH3ona. dusnmyeckue CBOMCTBA apeHOB. XHUMHYECKUE
CBOMCTBa OEH30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B OEH30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWU NPUCOCIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aTKWIbHBIX PaJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CriocoObl moayyeHus u
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOJIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTsaHbIe ra3bl. HedTs 1 €€ nmpoucxoxaeHue.
KameHHbIi1 yronas u mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEePETOHKa, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHI), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepabOTKu HEDTH, X TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIlY, HHUTPOrPYIIY, LHAHOTPYIIILY,
aMmuHorpymnmy. JleiicTBMe Ha TraJOoreHNpPOU3BOAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wWIENOYd. B3auMoaencTBUE TUTaIOTEHAIIKAHOB C MAarHue€M WM LIMHKOM.
[Tonsarue 0 METAITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHTraHaTa Kajus, B3aMMOJCHCTBUE AallETWIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yraepojia ¥ BOAOPOIa B OPraHMUECKUX BEIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, 03HaKoMmyeHUE C¢ koyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
MJIACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHHE MOJIEKYJl YTJIEBOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJuHeHMs.

[Ipenenvubie ogHOaTOMHBIE CnUPTHl. CTpoeHUE MOJIEKYNl (HAa MpUMEpE
METaHOJIa W J3TaHojda). ['oMonorudeckuil psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u  kiaccudukamus. Dusmyeckue CBOWCTBA  NPENETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMH U  HEOPraHMYEeCKHMH  KHUCJOTaMH.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE CIUPTHI. [[eficTBHE 3TaHOIAa U METAHOJIA
Ha opranm3M uenoBeka. CrmocoObl MOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHbl€ CHUPTHI — ASTUJICHIVIMKOIb W TIULEepuH. DPuznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILCHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis HA MHOTOATOMHBIE CITUPTHI.
[IpencraBiieHre 0 MEXaHU3ME peakIuii HyKiIeo(pUIbLHOTO 3amelieHus. JleiicTBrue Ha
opranu3Mm denoBeka. CrocoObl MOTy4eHHUs U IPUMEHEHHE MHOTOATOMHBIX CITHPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBoiicTB (enoma. KadecTtBeHHble peaknuu Ha (eHon. TokcwmuHOCTh (eHoma.
Crioco6b1 mosrydenwust v mpuMenenne perona. denondopmanbaeruaaas cMoa.

KapOoHubHbIE COEIMHEHUS — JIBJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, 0O0IIas
dbopmyrna, uzoMepuss U HOMEHKJIaTypa. Du3MuecKue CBOMCTBA allbJIETUAOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTH/IOB U KETOHOB: PEAKIIUU IPUCOCTUHECHUSI.
OxucieHue anpJeTU0B, KAYECTBEHHbIC peakiuu Ha anbaerujbl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KApOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX MPENIEIbHBIX KAapOOHOBBIX KHUCIOT. BoAOpoaHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKAINKA, PEAKIUU C YYaCTHUEM YIJIEBOJOPOJTHOTO paJuKaia.
OcoOeHHOCTH CBOMCTB MYypaBbHUHOM KHUCIOTHL. [loHATHE O TPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapHHOBAs, MaJIbMUTHHOBAs, OJICUHOBAsS, .JUHOJIEBAS,
JUHONIeH08as KUCH0Thl. CIIOCOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psina, oOwmwas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKUE U XUMHUYECKUE CBOMCTBA: THAPOJW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GpU3NUeCKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOIIH3 B
KHUCIION U 11enoyHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeMpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHUCJIOT, UX MOFOIICE ICHCTBHE.

OO6mast xapaktepuctuka yriaeBoaoB. Kinaccudukamnus yriaeBogaoB (MOHO-, Tu-
¥ mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupu0o3a. GU3NUECKUe CBOMCTBA W HaxOXJACHHE B mpupoje. PoTOCUHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, CIOUPTOBOE M MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYCHUE B KU3ZHEACATEIbHOCTU Opranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTtaHaBnuBaromye 1 HEBOCCTaHABIIMBAIOIIKNE aucaxapuibl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje U npumeHnenue. [lomucaxapuapl: kpaxmall,
INIMKOTEH W Hewnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUIIOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaUeCTBEHHas peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEIJUTIOJIO3BI: TUAPOIU3, MOdydeHne 3(pupoB 1nemutrono3bl. [loHarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IEIK).



OKCIepUMEHTaIbHbIE METOJbl W3YYEHHS BEHIECTB M HUX MNpEeBpallCHUN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHCIICHUE STUJIOBOTO CIHMPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(Il)), peakius rouiepruHa ¢ THAPOKCUAOM
meau(Il), xumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJEHCTBUE
pactBopa riaoko3sl ¢ ruapokcuaoM Menu(Il), B3aumoaeiicTBue kpaxmana ¢ HOJ0M,
peleHre JKCIEePUMEHTAIbHBIX 3anad 1mo TemMaM «CrnupTel U (DEHOIBIY,
«Kap6onoBbie KuciaoTbl. CI0KHBIE dPUPBI».

A30TcCoaep:xale OPraHnvecKue coeJuHeHusl.

AMWHBI — OpraHUYecKue MPOu3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anudpaTUYecKue ¢ apoOMaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crtpoenne moliekys, oOmas (Gopmyina, nu3oMepus, HOMEHKJIATYpa U (U3HUYECKUE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIVH — IPEACTAaBUTENIb aMUHOB apoMaTH4ecKoro psiaa. CTpoeHrue aHUIIMHA.
B3aumMHoe BiMgHHME Tpynm aroMOoB B MoJiekysie aHwiMHa. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudartuueckux amMuHoB. [lomydyeHue aHuUIMHA W3
HUTPOOEH30a.

AmuHokucIOTEl. HoMeHnknaTypa u uzomepusi. OTAenbHbIE MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @uU3NuecKkue CBOWCTBA AMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHnEe aMUHOKUCIOT. CUHTE3 ¥ TUAPOJIU3 MENTUIOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypaIrus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A30TCcoaepKallIre OpraHudecKre CoOeTUHeHUs» U «Pacrio3HaBaHre OpraHMYEeCKUX
COCIMHEHUI.

BbicokoMoJ1eKyJIAPHBbIE COeIMHEHMS.

OCHOBHBIE MOHSTUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AlMU, CPEIHSSI MOJICKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALINS.

[TomumepHble wmatepuansl. [lmacTmaccel  (ITONMATUIIEH, MOJUITPOIIMIIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacTomepsl: HATypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIIPEHOBHIHN, M30MIPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHELUATBHOTO HAa3HAYCHHUS (Tecron, KEBJIap,
AIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3iaraeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl M3Y4YEHUS BEIIECTB W HMX IPEBPAILCHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOW (OpMyJbl OPraHUYECKOro COEAUHEHUS 110
MacCCOBBIM JOJISIM DJIEMEHTOB, BXOSAIINX B €TI0 COCTaB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH W/UIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOTO BEIEeCTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpeAeSeHUE J0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peannsanust MeXIpeIMETHBIX CBA3EH NMPHU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEIBHBIX HpPEIMETAX
€CTECTBEHHO-HAYYHOI'0 I[IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUNoTesa,
TEOpHsl, 3aKOH, aHalu3, CUHTE3, KIaccuPUKauus, HaONIOACHUE, HU3MEPEHHE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUYECKUd YpOBEHb, BEIECTBO, TEJIO, OO0BEM, arperaTHOE COCTOSHUE
BEILECTBA, (DU3MYECKHUE BEIUYUHBI, €IUHUIIBI HU3MEPEHHUS, CKOPOCTbh, IHEPrHUsi,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIN M reTepoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,
dboTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOABI, >KUPBI, HYKJICHHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpadusi: nmone3Hble HCKONAeMble, TOILUINUBO.
TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAaHMS,
MOIOLIME CPENICTBA, MaTEPUAbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siAep. XUMHUUECKUM 31eMeHT. M3otomnbl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYEeCKUX 3JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DJeKTpOHHbIE KOHPUTYPALIUM aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOIO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, SJIEKTPOHHbIE KOH(PUIYypallud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoanueckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3pb NEPUOANYECKOTO 3akoHa U llepronnueckoil cuctemsl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITeprogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. MeHpeneena.

XuUMHUYeCKass CBSI3b. BHIBI XMMMYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mMbl 00pa3oBaHUSl KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJUHA CBSI3U. [0NsIpHOCTD, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHeie cBsa3u. BonoponHas CBA3b.
MexMoneKyIsapHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (HA NMPUMEPE COECAMHEHUIN
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIDHOTO — CTPOEHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUTOMHBIX pacTtBopax. CmocoObl BBIPRXEHHUS KOHILIEHTPALIUM PacTBOPOB:
MaccoBas J0JIs BEUIECTBA B PAaCTBOPE, MOJISIpHAs KOHILEHTpauusa. HacelleHnsie n
HEHACBILLIEHHBIE PACTBOPHBI, paCTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHMs OTIAEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BELIECTB.



Knaccudukanus XuMUYeCKUX peakifii B HEOPraHMUECKOH U OpPraHUYECKOU
XUMUH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpaIlCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3 (HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jiu4HbIX (aKTOPOB.
['oMoreHHbIE U reTeporeHHsle peakuuu. Karanus n katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHMbIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XUMUYECKOr0 paBHOBecHsl. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECH: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIIECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunnun Jle [larense.

Onektponutuyeckass aucconuanus. CuiibHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAsl, HEUTpabHAasd,
nienoyHas. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Iponecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3y4YEHHsS] BEUIECTB W HMX NPEBpALICHUN:
pa3oKeHUEe TNEpPOKCHAAa BOJOPOJAA B TMPUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM MOHHOTO 0OMEHa, ONpe/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBI0 WHAWKATOPOB, HU3YYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XUMHYECKOW PEAKIMU M TMOJOKEHHUE XUMHYECKOTO
PaBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTaiuioB B [leproindyeckon cucTeMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yriepona).

Bonopon. Ilonydyenue, gusnueckue M XUMHYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuapl. TormBHbIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (QU3UYECKUE |
XMMHUYECKUE CBOMCTBA. [ 'aJloreHOBOAOPOAbI. BaxkHeuIne KUCIOpOACOACPKAIINE
CO€JIMHEHHUs rajnoreHoB. JlabopaTopHble U TPOMBIIUIEHHbBIE CIIOCOOBI MOJYyUYEHHUS
rajnoreHoB. [[ppuMeHeHne raJoreHoB U NX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NYEeCKMe U XMMHUYECKUE CBOWCTBA M NMPHUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUIBI.



Cepa. Haxoxaenue B TpHpOJE, CIOCOOBI TOMydeHHs, (PU3NUECKHEe U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(IV), okcun
cepbl(VI). CepHucTas u cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHnue B mpupojie, CHOCOObI TMONy4YeHUs, (U3HMUYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTBI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
U €r0 COCIMHEHUM. A30THbBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CrnocoObl MOIMydeHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunpr u docdhun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. Ilpumenenue ¢ocdhopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepoa, HaxoXIeHUE B NOpUpoje. AJUIOTPONHBIE  MOJIU(PUKAIUU.
®duznyeckrue W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrinepona(IV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIpriMeHeHre MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €rO
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(IV), KpemHHeBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEKI0, €ro NoJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetaiuioB B Ileprondeckor cCUCTEME XMMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JOYeK aToMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HalpspKeHW  meTtawioB.  OOmMe  CrocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIHs, MUPOMETAIUTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu metauioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB [A-rpynmnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nuecKue 1 XUuMUYECKUE
CBOMCTBA, HPUMEHEHUE MPOCTHIX BEUIECTB U UX COCTUHEHU.

OO6mast xapaktepuctuka metaioB IIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HYECKHE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IMPOCTBHIX BEIIECTB M HUX COECAUHEHUHU.
JKécTkoCcTh BOJBI U CIIOCOOBI €€ YyCTPaHEHUS.

ATIOMUHWI: TTOTy4YeHue, PU3NIeCKre U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmast xapakTepucTuka MeTaiioB moOounbix mnoarpynn  (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U €ro coequHeHuil. OKCUbl 1
ruapokcuasl xpoMma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpOMaThl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyeckue W XUMHYECKHE CBOMCTBA MapraHia M €ro COCIWHEHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3NUeCcKUe U XUMHUYECKHE CBOWMCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcu sl U conu xene3a(ll) u sxenesa(Ill). [lomydenne u mpuMeHeHue xene3a u
€ro CIJIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHECHHUE MEJIU U €€ COCAUHECHUM.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOIMCTBA OKCHJIA M TUJIPOKCHUAA IMHKA, THAPOKCOKOMIUIEKCH IMHKA. [[pumeHnenue
[AHKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPALLICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJE, M3Yy4YEHUE KOJUIeKIMU «MeTaiibl W CIUIaBbD), B3aUMOJCHCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJ04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE THUIPOKCHUIOB AJTIOMUHHS W LHHKA C
pacTBOpaMM KHCIJIOT U IIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponp xumum B o0ecriedeHuN yCTOMYMBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
0 HAyYHBIX METOAAX MO3HAHUS U METOJ0JIOTUH HAYYHOTO HccienoBanus. Hayuneie
MPUHIIUIBI OPTaHU3ALUKN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliisieHHbIE CITOCOOBI
MOJTyYeHUs] BaXXHEUIIIMX BEIIECTB (Ha MpuUMepe MPOM3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHOJa). [[poMBIIIIIEHHBIE CTIOCOOBI MOTYUYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeIbl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecTieueHUN YHEPTETUIECKON OE30ITaCHOCTH.

Xumuss ¥ 3I0pOBbE UelloBeKa. JlekapcTBeHHble cpeacTBa. lIpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUU MEIULIUHBI.

XuMWs TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIIEBbIC J00aBKU. Poib Xxumun B
o0ecreueHnH MUIEeBOi 0e30MaCHOCTH.



Kocmernueckne u mnapgromepHsie cpeiactBa. beitoBas xumus. [IpaBuna
0€30macHOr0 UCTIOJIB30BAHUS MPENapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM KU3HHU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTe€pUaibl, KPAaCKH, CTEKJIO, KEpaMHKa.
Marepnainsl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaqn.

PacuéTel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce Wi 00bEMY OJJHOTO U3 YUAaCTBYIOIIMX B PEAKIIUHU BELIECTB, MAaCChI
(00BéMa, KOMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CITU OJHO U3 BEIIECTB UMEET
pUMeCH, Macchl (00bEMA, KOJIMYECTBA BEIECTBA) NPOAYKTA PEaKI[UH, €CIU OJIHO
U3 BEIIECTB JAaHO B BHJAE pacTBoOpa C OIpPEACNEHHOW MacCOBOM J0Jel
PacTBOPEHHOTO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIICHTPALlUX BEILIECTBA B
pacTBOpe, A0JM BbIXOAA NPOAYKTa PEAKIUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanuss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oO0med
HEOpraHW4ecKor XuMuM B 11 Kiacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATHH, MPUHSITHIX B OTIEJIbHBIX
MpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO11Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHoTE3a,
TEOpusi, 3aKOH, aHAJU3, CUHTE3, Kilaccu(uKaius, NepuoJuYHOCTb, HAOIIOACHHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

duszrka: MmaTepus, MUKPOMHP, MaKpOMHUP, aTOM, FIEKTPOH, TPOTOH, HEUTPOH,
WOH, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYJIa, SHEPT€TUYECKUN YPOBEHb, BEIIECTBO,
Ten0, 00bEM, arperaTHOE COCTOSIHHUE BEIEeCTBA, WJEalIbHBIM ra3, (uznyeckue
BEJIMYMHBI, EAUHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buomorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadbonu3M, Makpo- U
MUKpPOAJIEMEHTBI, OCJKH, XKUPbI, YTIEBOAbl, HYKJIEUHOBBIE KHUCIIOTBI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
peCypchl.

TexHOonorus: XMMHAYECKasi MPOMBIIUIEHHOCTb, METAJLUTYprusi, CTPOUTEIbHBIE
MaTepHalbl, CeIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX
penaparoB, MPOU3BOJACTBO KOHCTPYKLIHMOHHBIX MAaTEpPHAIOB, 3JIEKTPOHHAs
IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAaMOOTIPECICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4EeHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMAaMHU T[IOBEJCHUS; HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 11U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNbTAaThl OCBOEHUS TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOCHUSA TMpeaAMeTa «XUMHUSD» OTPakKaroT
c(hOpPMUPOBAHHOCTh OIBITA [MO3HABATEIIBHOM M TMPAKTUYECKON AesSTEeIbHOCTH
oOydJarommxcs B MPOLECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBXKEHUS K 3aKOHY U IPABOIOPAJIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax M MpPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIHLHOCTH MPHU CO3AaHUN YIECOHBIX
MIPOEKTOB, PEIICHUHU YYECOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh WM TPUHAMATh MOTHUBBI, HAMEPEHHS, JIOTHUKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAMIO
OTE€YECTBEHHON XMMUH;

YBOXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUUECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MIOCTOSTHHOTO TPy YYEHBIX U MPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOIIEM AHATIU3E
uH(OpPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHUE U TMOCTYIKU CBOMX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYIIKOB;

4) popMupoOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUsI IEHHOCTEH 3JI0pOBOIO0 M 0Oe30MacHOro obOpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHIeCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOMN AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBWI WHAUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTU B  y4eOHO-HCCIeq0BaTEIbCKOM
JEeATCIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY U3Y4YEeHUI0 Mpodeccuil pa3iuyHOTro pojia, B TOM
YuCJIe Ha OCHOBE IPUMEHEHUS TTPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3alid COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeObHOCTEH 0011eCTBa;

6) 3K0,10rH4eCKOr0 BOCIUTAHUS:

DKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS KM3HHU HA 3EMIIE;

NOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTMYECKUX NPOoOJIEeM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJITHON U COLMATILHOM CpeIbl;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUNA XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAIBHOTO MPUPOAONOJIb30BAHMUS;



AKTUBHOTO HENPUATHS JEUCTBUW, NPUHOCIIIMX BpEI OKPYXKaIOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
IIOCJIEACTBYA NPEANIPUHAMAEMBIX TEUCTBUN U NMPEAOTBPALATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTHUU
xemMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XMMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(GOpMHUPOBAHNUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHNUs 00 OKpYXarolleM MHUpPE Kak O €JUHCTBE MPUPOJbl U YEJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeleHUU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHUMHH JJII  COBPEMEHHOMH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepHAIbHOW KYyJIbTYpbl, B PEIICHUU TJI00aJbHBIX MPOOIIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUYCHUH YCIOBUI
YCIIELLTHOTO TPYZa U 3KOJOTUYECKH KOM(POPTHOM JKMU3HM Ka)KA0T0 4jieHa 00IeCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJb30BaTh
MOJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKOMN €SI TEIbHOCTH;

TOTOBHOCTH ¥  CIIOCOOHOCTM K  HENPEpPHIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTMU;

MHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNuuHbIX chepax npodeccruoHaaIbHOM
NEATEIBHOCTH.



METANIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTATBl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOydYaIOIIMUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHbIC MOHITHUS, OTPAKAIOLIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpPa H CIHCIU(PUKY METOIO0B TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBaoIme dbopmupoBaHue (yHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETECHIIMH 00YYaroIIuXCs;
CHOCOOHOCTD oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHbIC y4eOHbBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHMBEPCAJIbHBIE YUeOHbIe AeiiCTBUS

1) 6a30Bble JIOrHYecKue AeMCTBHUS:

CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEMU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh TMPH OCBOCHUHU 3HAHMN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUH M YCTAHABJIMBATh WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUS M KPUTCPUU JJIs KiIacCHU(PHUKAIMU BEIIECTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUAX, (DOPMYJIUPOBATH BHIBOBI M 3aKIFOUCHUS,

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJWYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMudecKkas (popmysa, ypaBHEHHE XUMUYECKON PEaKIIun



— MPU PEUICHUM YUYEOHBIX MO3HABATEJbHBIX U MPAKTUYECKUX 3aJ]a4, IPUMEHSThH
Ha3BaHHbBIC MOJICIIbHBIC MPECTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEIIECTB U XUMHYECKHUX
peaxkuuu;

bOopMyIMpPOBATh MENN U 3a/1a91 UCCIICIOBAHMSI, HCTIOIb30BaTh MIOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI U1 (DOPMHUPOBAHMS TUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (hopMyInpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHMUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaAHHOM padoTe;

NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
JEATEIIbHOCTH, MPOSBIISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 3aa4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
MO3HAHUS.

3) pa6ora ¢ undgopmanmei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (POopM
MPEICTaBIICHNUS, KPUTHUYECKU OIICHUBATh eé JIOCTOBEPHOCTH u
HEMPOTUBOPEYNBOCTD;

dbopMyIHpOBaTh 3aMPOChl U MPUMEHSTH PA3IUYHBIE METOJBI MIPU MOUCKE U
orbope wuHPOpMaNKMK, HEOOXOAUMOW 11 BBIIOJHEHHS YYEeOHBIX 3amad
OIPEAECIEHHOTO THUIIA;

NpUOOpETaTh OMBIT HCMOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO ~ BBIOMpaTh  ONTHUMabHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCITIOJIb30BATh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPU PAOOTE C XUMHUIECKOM
uH(popMalnuen: MPUMEHITh MEXIpeIMeTHbIe ((PU3nyeckne M MaTeMaTUYeCKHE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATJISIIHOCTH.



KOMMyHI/IKaTI/IBHl)Ie YHUBEpPCAJIBHLIC yqeﬁnble HeﬁCTBHH:

3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXAaeMOM TEMBI B XOJ€ TUAora u/uiu
JUCKYCCHUH, BBICKA3bIBATh HieH, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C MpE3EHTAlUEl pe3yJbTaTOB IMO3HABATEIBHON JESTEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBIITOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, NMPAKTHYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaInu3aluyd yueOHOro NpoeKTa, u PopMyJIHUpPOBATH BHIBOJIBI
II0 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM IyTEM COIIACOBAHUS MO3ULUN B
Xo7ie 00Cyk/1eHNUs 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHH:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEeILHOCTh, ONpenelisas e¢ Ieau W 3aJavyd, KOHTPOJIHUPOBaTH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENOBATENbCKUX 3ajady, BBIOUpaTh Hauboliee
b (EeKTUBHBIN CrMOCO0 HMX pemeHus ¢ y4€TOM TOJy4YEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb JICSITEILHOCTH HAa OCHOBE camMoOaHajau3a H
CaMOOIICHKH.

MHNPEJIMETHBIE PE3YJBbTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMHUU HA yTyOIEHHOM
YpOBHE Ha ypPOBHE CPEAHETO 00IIero o0pa3oBaHusl BKIIOUYAIOT Crienupruaeckue s
y4eOHOTO mpeaMeTa « XMMHUS» Hay4dHbIC 3HAHHSI, YMCHHUS U CIIOCOOBI JICHCTBHI 110
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPA30BaHUIO 3HAHHMA, BUJIBI JEATCILHOCTH 10
MOJIYYCHUIO HOBOTO 3HAHWSA M TPUMCHCHHWIO 3HAHWUH B Pa3IMYHBIX YYCOHBIX
CUTYaIlMsIX, a TAKXKE B pPeabHBIX KU3HCHHBIX CUTYyAITUSIX, CBI3AHHBIX C XuMuen. B
mporpaMme MO0 XHMHHM TIPEIMETHBIE pPE3yJbTaThl MPEACTABICHBI IO TOJaM
U3YUYCHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XuUMUSD»
OTpaXkaror:

c(OpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAUYEHHH OpPraHU4eCKOM
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECIEYEHUU YCTONYMBOIO



pa3BUTHS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM HKOJIOTHUECKOM, SHEPTeTUIECKON 1
NUIIEBOI 0€30MaCHOCTH, B PA3BUTUH MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PaIlMOHAIEHOTO
IPUPOAOIIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJIOBEKa, a TAK)KE IKOJOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO
Y IIPUPOJIHOM CpENE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMsl AaTOMHBIX OpOuTasned, HWOH, MOJEKYyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKENeT, PyHKIHOHAIbHAS
rpynna, pagudkaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpAIEHHBIE,
CKEJIETHbIE), M30MEpPHUS CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAs), HM30MEPHI, T'OMOJOTMYECKUN pANl, TOMOJOTH, YIIEBOAOPOBI,
KHCIIOPOJ- M a30TCOAEpKAIllMEe OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BE€HO, BBICOKOMOJEKYJIAPHBIE COEIWHEHHUS, TEOPUH, 3aKOHBI
(nepuognueckuit 3akoH J[. M. MenneneeBa, Teopus CTPOCHHUS OPTaHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAHEHUS
U TpEeBpalIEHUS BHEPrUM TP XUMUYECKUX pEaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUS IPUYNHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHHI; TPEACTABICHUS O
MEXaHU3MaX XUMHUYECKHX pPEakUWuid, TEPMOJMHAMMYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKAHUs, O B3AMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHbIN 3pdexTi, opueHTanTsl 1 u Il pona);
(baKTOJOTMYECKUE CBEJCHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BaXXHEHMIIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOMN
JeSITEIbHOCTH YeJIOBEeKa, OOINX HAYYHBIX MPUHIIMIIAX XUMHUUECKOTO POU3BO/ICTBA
(Ha mpuMepe MPOU3BOJICTBA METaHOIa, TEpPepadbOTKH HEDTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKHUX COEIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJT OPraHMYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUHA M PaCKpbIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMH  IMOCPEICTBOM  COCTaBJIECHUS



AIIEKTPOHHOIO OallaHca JTUX peaklUil, peakuuii HOHHOTO OOMEHa NyTEM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHU;

W3rOTaBJIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIH
UX XUMHAYECKOIO U ITPOCTPAHCTBEHHOI'O CTPOCHHS],

Cc()OPMUPOBAHHOCTh YMEHHUM: YCTaHaBIMBATh IPUHAJJIEKHOCTh H3YyYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIAcCy/Tpynmne COEIWHEHWH, JaBaTh WM Ha3BaHUA 1O CHUCTEMATHYECKON
HoMmeHknartype (IUPAC) u npuBOIuTh TpUBHAJIbHBIE HA3BaHUSA JJIS OTACIBHBIX
IpECTaBUTENIEH OPraHNYECKUX BEIIECTB (3TUJIEH, alleTWJIEH, TOJYOJ, TJIULEPHUH,
ATWIEHIJIMKONb, (PEHOd, (QopManblIerus, aneTalbJeru], aleToH, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, NAIbMUTUHOBASI KUCIIOTHI,
[JIMIMH, aJaHuH, MalbTo3a, (PPyKTO3a, aHWUJIMH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTHPOJI U IpyTHUE);

C()OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpraHMYECKUX COEIMHEHUSX (KOBAJIEHTHAs W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOKEHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUH XapaKTEPU30BaATh COCTAB, CTPOCHUE, PU3HUECKHUE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENECH pPa3IUYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB: AJTKAHOB, IUKJIOAIKAHOB, AJIKEHOB, aJIKaIUECHOB, AJIKUHOB,
apoOMaTHYECKUX YIJIEBOJAOPOJOB, CIUPTOB, aJbIETUOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX M CIIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOECIAWHEHUH W AMHHOB,
AMUHOKHUCIIOT,  O€NKOB,  yIJIeBOJOB  (MOHO-, JAM- M  TOJIMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKMX PEAKUUd C MCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OPMHPOBAHHOCTh YMEHHUS TMOATBEPKIATh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUH OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOIO BJIMSHHS aTOMOB
Y TPYyII aTOMOB B MOJIEKYJIAX;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
ChIpbs (HEPTH, MPUPOIHBIN T'a3, yrojb), COCOObI €ro NEPepadoTKU U MPAKTUYECKOE
IPUMEHEHUE IPOAYKTOB IEpepaboTKy;

c(OPMUPOBAHHOCTH BJIAJICHUSI CHUCTEMON 3HAHUN O €CTECTBEHHO-HAayYHBIX
METOJaX MO3HAHHs — HAOJIOIEHUHU, U3MEPEHUH, MOJECIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS;



c(hOpPMHUPOBAHHOCTh YMEHHSI PUMEHSITH OCHOBHBIE OTIEPAIlN MBICIIUTEITLHOM
JIEATEIbHOCTH — aHaJIu3 U CUHTE3, CPaBHEHUE, O0O0OIIEHHE, CUCTEeMaTU3aluIo,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XUMUYECKUX PEaKIIii;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTE€pPUaIbHOIO €AUHCTBA MUDA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONM XUMHUU JUIsi OOBICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOY;

c(hOpMHUPOBAHHOCTH YMEHUH: POBOJAUTH PACUETHI IO XUMUYECKUM (opMyiam
U YPaBHEHUSM XUMHUYECKUX PEaKIMi C HUCMOJIb30BaHUEM (DU3UUYECKUX BEIWYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOXKIACHUIO XUMHUYECKOH (HOpMyIbl
BEILIECTBA MO MU3BECTHBIM MACCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CrOpaHusl, MIOTHOCTU Tra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TMO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  IMOCHEJACTBUS ~ OBITOBOM U
MIPOU3BOJICTBEHHOM NIEATEILHOCTH Y€JIOBEKA, CBA3aHHOM ¢ repepaboTKOM BEIIECTB,
WCITIOJIb30BATh MOJYUYEHHbIE 3HAHUS JJI1 IPUHSITHUS TPAMOTHBIX PEIICHHUM MpoOIemM
B CUTYalIUsIX, CBSI3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUN DJKCMEPUMEHT (TIOJIy4YeHHE W H3yYeHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAaYECTBEHHBIE PEAKIHUU YIIIEBOJOPOJOB pa3IMYHBIX KIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IpaBUIl
O0e3omacHoro oOpalieHusi ¢ BelleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBaAHHUEM,
dbopMyIMpoBaTh IIEb HUCCJEAOBAHMS, NPEICTABIATH B paslIuyHON (dopme
pe3yAbTaThl SKCHEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBUjIa SKOJOTHYECKH 11€JIECO00PA3HOr0 MOBEICHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B IIEJSAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
IIPUPOIHOM CpPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEMCTBUS HA JKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokaszarens [1/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHUS OPTaHMYECKUX BEIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh YMEHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4dHas U y9eOHO-HAydHAs
JUTEpaTypa, CpeicTBa MaccoBOr nHPopManuu, IHTepHET U apyrue), KpUTUYECKU



aHATM3WPOBATh XUMHUUECKYIO HH(POPMAIIHIO, TTIepepadbaTriBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.

11 KJIACC

[IpenMeTHbIe pe3ylabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XUMHS» OTPaKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTEepUATHPHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUW MOPHUPOJbLI, O MECT€ M 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOCCIICUCHUH YCTOMYMBOTO
pa3BUTHUSI, B pEHICHUU MPOOJIeM SKOJOTHYECKON, DHEPreTUYeCKON M IHILEeBOM
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JaHUM HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPruU, B OOECIECUCHUH PAllMOHAIBHOTO MPHUPOAOIOIL30BaHuUs, B
dbopMUpOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl 4eJOBEKa, a TaKke
AKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 370POBBIO M IIPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATaIOIINE MOHATUS — XUMUUECKUI DJIEMEHT, aTOM, SJIpO aTOMa, U30TOIIbI,
AJIEKTpOHHAs o000JIouKa aroma, S-, p-, d-aTOMHbIE OpOUTaNM, OCHOBHOE U
BO30Y)KIEHHOE COCTOSHHMS aToMa, THOpHAM3alMs aTOMHBIX OpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATEIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJ€HTHAas, WOHHAasA, MeETAJUIMYECKas, BOJOPOJIHAs),
KpUCTATMYECKasl PEeIIETKA, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBUTEIb, TEIIOBON 3 deKT
XUMHYECKON PeaKIMM, CKOPOCTh XUMHUUYECKOM PEaKIIuM, XUMHUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AICKTPOJUTHUUYECKON TUCCOIUAIMH, TEPUOIUYCCKUN
3akoH [[.1. MenperneeBa, 3aKOH COXPAaHEHUsI MACCHI BELIECTB, 3AKOH COXPAHEHUS U
MpeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUU SI3bIK
XUMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIINE B OCHOBE TOHUMAHMS MPUUUHHOCTU
U CUCTEMHOCTH XUMHYECKUX SIBIICHHI; COBPEMEHHbIE TIPEACTaBICHUSI O CTPOCHUU
BEIlIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJIIPHOM YpPOBHSX;
MPEJICTaBJICHUS O MEXaHM3MaX XMMHUUYECKMX PEaKIHUi, TePMOIWHAMUYECKUX WU
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKaHUsA, O XMMHUYECKOM pPaBHOBECHH,
pacTBopax M AMCHEPCHBIX CUCTeMax; (haKTOJOTHMYECKHUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJYYeHUN M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BCIIECTB B OBITY W MPAKTUYECKOW ACATEIBPHOCTH YEJIOBEKa, OOIMMX HAYYHBIX
MPUHIUAIAX XUMUYECKOTO ITPOU3BO/JICTBA;



c(OPMUPOBAHHOCTh YMEHUIl: BBISABIATH XapaKTepHbIC MPHU3HAKU MOHITUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX NPEBPALCHUN;

C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATH XMMHMUYECKYI) CHMBOJIUKY IS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMMUYECKUX  peakLui,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJIEHTHOCTh U CTEIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCOUHEHMSX, BUJ XUMHUECKON CBSI3U (KOBaJICHTHa,
VOHHAs, METaJUIMYeCKas, BOJAOPOAHAs), THUII KPUCTAUIMYECKOW  pElETKU
KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BUJAa XUMHUYECKOW CBSI3M M THUIA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM u
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

c(OpMHPOBAHHOCTh YMEHHUM: KJIACCU(DUIIMPOBATH: HEOPTraHUUYECKUE BEIIECTBA
10 UX COCTABY, XUMUYECKUE PEAKIIUHU IO PA3IMYHBIM MIPU3HAKAM (YHCITy U COCTaBY
pearupyrommx BELECTB, TEIIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO CTEIEeHEn
OKHCIJIEGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTaju3aTopa U JApyTrue);
CaMOCTOSITENIbHO BbIOMpaTh OCHOBAHHUS M KpPUTEpPUM s KJIaccU(PUKAIIU
M3Yy4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUONYECKOT0 3akoHa /l.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XHMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO MEPHOIOB
[Tepuomnueckonn  cucremsr  JI.U. MenpneneeBa,  MCHONB3YS  TOHATHUSA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHbIE
opOUTaIm», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHUNM 1o mnepuojmaMm U rpynnaMm Ilepuonmnueckon cucremsr J[. U
MeHieneeBa, BaJJEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHHMS MX
AIEKTPOHHBIX 000JI0UCK;

c(OPMUPOBAHHOCTh ~YMEHUW: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILLIECTBOBAHHE TI'€HETUYECKOM CBSA3M MEXIY HEOPraHWYECKHMH BEIIECTBAMH C
IIOMOUIBIO YPABHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

C(OPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYHIHOCTh: OKUCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX peakUui; peakuuid HMOHHOrO OOMeHa HyTEM COCTaBJIEHMSI MX IOJHBIX U



COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakUud  TUAPOJN3a;  PEaKIUi
KOMIUTIEKCO00pa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX PEaKUUi C YYETOM HX SHEPreTUYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHHSI CKOPOCTM XHMHYECKOW pPEAKUHH B 3aBUCUMOCTH OT PA3IUYHBIX
(bakTOpOB, a TaKKE XapaKTep CMEIIEHUSI XUMHUUECKOTO PaBHOBECHS 10| BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

chOpPMHPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh XUMHUYECKUE PpEaAKIIUH,
JeXKale B OCHOBE IPOMBIIUIEHHOTO MOJIYYEHUsI CEPHOM KHCIIOThI, aMMHaKa,
oOIMe HayyHble MPUHLMIBI XUMUYECKHMX MPOU3BOJICTB; LIE€JIECO00Pa3HOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHMS COOTHOLLIEHHS PUCK-TI0Jb34;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBICHUA NpUpPOAbl — HAOJIOJEHUE, W3MEpPEHUE, MOJEIINPOBAHNUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBI ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSICHEHUS XHMHUYECKUX SIBIICHHH, HMEIOIIUX MECTO B IPUPOJE,
IPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HY;

Cc(OPMUPOBAHHOCTh YMEHHUS BBISBIISITH B3aMMOCBSI3b XUMHYECKHX 3HAHUM C
MOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00J1€€ 0OCO3HAHHOIO MOHUMAHUS MaTePUAIbHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PaCUYETHl: C HCIHOJb30BAHUEM
MOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BelecTBa WM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEAKUMU BEIIECTB; TEIUIOBOTO 3(dekTa
peaKkuuy; 3HaA4€HUs BOAOPOAHOTO MOKA3aTeNsl pacTBOPOB KHUCIOT M IIEIOYEN C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IPOJAYKTa PEAKLUMH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB AAHO B BHJIE PACTBOpA C
OMpeIeIEHHOW MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA WM JIaHO B M30BITKE
(MMeeT MPUMECH ); TOJIM BBIXOJa TPOIYKTa PEAKIIUU; O0BEMHBIX OTHOIIICHUM Ta30B;

c(OpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U TMPOBOAMTH
XUMUYECKUNA  JKCMEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
NOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHWYECKUX BEUIECTB, OIPEAEIICHNE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, M3YyUYECHUE BIUSHUA
pa3MyHbBIX  (AKTOPOB HA CKOPOCTb XHMHUYECKOW pEaKIMu, peIlIeHUe
DKCIIEPUMEHTAJBHBIX 3a7a4 no Ttemam «Metamey u  «Hemerambsy) ¢
coOIIoIeHreM TMpaBml 6€30MacHOro oOpallieHus ¢ BEeUIeCTBAaMH U Ja00paTOPHBIM
o0opynoBaHueM, GopMynupoBaTh LEIb UCCIETOBAHUS, IPEACTABIATh B PA3IMYHOMI



dopMe pe3ynbTaThl IKCHEPUMEHTAa, AaHAIW3UPOBaTh M  OLEHHUBATh  HX
JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTpaBUJIa TOJb30BAHUS XUMUYECKON
nocynoil u naboparopHbiM OOOpyAOBaHHEM, OOpAalIeHHs C BEIIECTBAMHU B
COOTBETCTBUHM C HWHCTPYKIHSMHU TO BBINOJHEHUIO JAa0OPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKU I€JI€CO00Pa3HOro TMOBEACHUS B OBITY M TPYIOBOM
JEATENIBHOCTH B LEJIX COXPAHEHMS CBOETO 3JI0POBbs, OKPYKAIOWIEW MPUPOTHOU
cpeabl U JOCTHUXKEHUsS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh OIACHOCTh
TOKCHUYECKOTO JEUCTBUSL HA YKUBBIE OPTAHU3MBI ONPEACIEHHBIX HEOPTAHUYECKHUX
BEILECTB, NOHUMas cMbIci rokaszaress [IJIK;

c()OPMHPOBAHHOCTh YMEHUM: OCYIIECTBIIATH I€JEHANPABICHHBIA IOUCK
XUMUYECKON MH(OpPMAIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JuTepaTypa, CpelIcTBa MaccoBoi uHpopMaluu, MHTEpHET U Apyrue), KpUTUUECKU
aHaJIM3UPOBATh XUMUYECKYIO HH(OpMaLNIO, IepepadaThiBaTh €€ U UCII0JIb30BAThH B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acos
Ne HanmenoBaHue pa3jiesioB U TeM JyekTpoHHbIE (IU(PPOBLIE)
Konrpoabubie  IIpakTuyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pasznes 1. TeopeTuyeckue OCHOBbI OPraHUYeCKONH XUMUM
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHUSI OPTAaHUYECKUX COSAMHEHUN A. 8 https://resh.edu.ru/subject/29/10/
M. bytieposa
Wroro no pazneny 8
Pa3nea 2. Yraesogopoasnl
IIpenenpHBIC YTICBOAOPOIEI — aJIKAHEIL,
2.1 peA yr HOPOA 5 https://resh.edu.ru/subject/29/10/
[IMKJIOAJIKAHBI
Henpenenbabie yriieBogopoOabl: aJKeHEL,
2.2 pe yr FOPOA 14 1 https://resh.edu.ru/subject/29/10/
aJIKaJueHBbI, aIKHHBI
2.3 ApomaTtudeckue yriieBoaopo/bl (apeHbl) 8 https://resh.edu.ru/subject/29/10/
[IpupoaHbIe UCTOYHUKH YTIIEBOIOPOIOB
2.4 pHpoa yr FOPOA 4 https://resh.edu.ru/subject/29/10/
U UX nepepaboTka
2.5 I"anoreHnpon3BOAHbIE YTIEBOIOPOIOB 4 1 https://resh.edu.ru/subject/29/10/
Hroro no paszneny 35
Paznen 3. Kuciopoacoaep:kamnue oprannieckie coeJuHeHUust
3.1 Cnuptel. Denon 11 1 https://resh.edu.ru/subject/29/10/
KapboHunpHbIe COeTUHEHUS:
3.2 anbJIeruibl U KeToHbl. KapOoHOBBIE 21 1 https://resh.edu.ru/subject/29/10/

kucinoTsl. CrioxxHble 3¢upsl. JKupsl




33

Vri1eBoabl

Hroro no pasneny

9
41

Pa3znen 4. A3oTcoaeprkaiye opranHudecKkue coeIuHeHus

https://resh.edu.ru/subject/29/10/

4.1 Awmunbsl. AMUHOKHACIOTEL. benku 12 https://resh.edu.ru/subject/29/10/
Hroro no pazneny 12
Pa3zaea S. BbicokoMoJieKy/JISIpHbIE COeINHECHUS

5.1 BricokoMoneKyIIsipHbIE COEIMHEHUS 6 https://resh.edu.ru/subject/29/10/
Hroro no pazaeny 6
OBIIEE KOJIMYECTBO YACOB I10 102 https://resh.edu.ru/subject/29/10/

I[TPOTPAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpoHHbIe (LM (poBbIE)

Ne n/m Konrpoasnbie IIpakTuuyeckue
NpOrpamMmbl Beero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3znea 1. TeopeTudeckue 0CHOBbBI XUMHH
Crpoenue atoMma. Ilepnonnueckuit
I1
1.1 SAKOH 1 LeproirHeckas cuctema 9 https://resh.edu.ru/subject/29/11/
XUMHUYECKUX dieMeHToR /1. M.
Menneneena
Crpoenue Bemiectsa. MHoroo6pasue ,
1.2 11 1 https://resh.edu.ru/subject/29/11/
BEILIECTB
1.3 XUMHYECKUE PEAKIINU 19 1 3 https://resh.edu.ru/subject/29/11/
Hroro no pazneny 39
Pa3nea 2. Heoprann4yeckasi Xumust
2.1 Hemeraminl 31 1 https://resh.edu.ru/subject/29/11/
2.2 MerTanisl 23 1 https://resh.edu.ru/subject/29/11/
Uroro no pazneny 54
Pasznea 3. Xumnd u :Knu3HbL
M . X
3.1 CTOMBL TIOSHAMA B XHMUH. AMMHIA 9 https://resh.edu.ru/subject/29/11/
U KUA3Hb
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 g

[NPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[IpenMet 1 3HaYE€HHE OPraHUYECKOMN
XUMUH, [IPEICTABICHUE O
MHOT000pPa3uu OPraHuYeCKUX
COCIMHEHU N

DNEKTPOHHOE CTPOCHHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE
cocTosiHus ). BajieHTHBIE BO3MOXKHOCTH
aToma yriepoja

XHMHYECKas CBSI3b B OPraHUYECKHX
coeqMHEHNAX. MeXaHu3Mbl
00pa3oBaHUs KOBAJICHTHOM CBsI3H,
CrocoObI pa3phiBa CBs3EH

KoaudecTBO 9acoB

Bcero

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

Teopust cTpoeHUsI OPraHUYECKUX
coenquHenuit A. M. byrneposa

https://resh.edu.ru/subject/29/10/

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHBIE

3¢ (exTs B MOJIEKYJIaX OPraHuYeCKUX
COEeTUHEHNN

https://resh.edu.ru/subject/29/10/

[IpencraBnenwue o knaccuPUKAIIN U
cHUCTEeMaTH4ecKass HOMEHKJIaTypa
(IUPAC) oprannyeckux BEIIECTB

https://resh.edu.ru/subject/29/10/




Knaccudukanms peakiuii B
OPraHU4eCKOW XUMHUHU

Cucremarusanusa 1 0000IeHNE 3HAHUN
10 TEME

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

AJIKaHBI: TOMOJIOTUYECKHA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

https://resh.edu.ru/subject/29/10/

10

11

12

13

14

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

HaxoxnaeHnue ankaHoB B Inpupoac.
CriocoOsbl MMOJIYy4CHHA U IPUMCECHCHUC
aJIKaHOB

[{uknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa U U30MepHs,
O0COOCHHOCTH CTPOCHHSI U XUMHUECKUX
CBOICTB, CITOCOOBI IONyYEHUS U
MIPUMCHEHUE

Pemenne pacuéTHbIX 3a1a4 Ha
orpezieNieHue MOJIEKYIIPHON (HOPMYIIbI
OpPTaHUYECKOTO BEIIECTBA MO MaCCOBBIM
JIOJIIM aTOMOB DJIEMEHTOB, BXOIAIINX B
ero cocraB. CucTemMaTu3anusa u
000011IeHrEe 3HAHUH I10 TEME

AJIKEHBI: TOMOJIOTHYECKUN psiJl, 001as
bopmyna, HOMEHKIATypa, JIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOEHUE
Mosiekyn. CTpyKTypHasi ¥ IUC-TpaHC-
M30MEpPHUsI aJIKEHOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/




dusnyeckue U XUMUYECKHAE CBOMCTBA

15 https://resh.edu.ru/subject/29/10/
ankeHoB. [IpaBuno MapkoBHMKOBa
Croco0B! MOJIy4YeHHST U IPUMEHEHHUE

16 i p https://resh.edu.ru/subject/29/10/
AJIKEHOB
[IpakTuueckas padora Ne 1 o reme

17 "[lonyuyenue sTUICHA U U3yUYCHUE €TO https://resh.edu.ru/subject/29/10/
CBOMCTB"
Pemenne pac4y€THbIX 3314 HA

18 olpeziesieHue MOJIEKYIIpHOU (hopMyIIbI https://resh.edu.ru/subject/29/10/
OpPTraHUYECKOT0 BEIeCTBa
AJKaMeHbI: CONPSHKEHHBIC,

19 W30JINPOBAHHBIE, KYMYJIMPOBAHHBIE. https://resh.edu.ru/subject/29/10/
Oco0eHHOCTH ANEKTPOHHOI'O CTPOEHUS
XHUMHUYECKHE CBOICTBA COMPSKEHHBIX

20 p https://resh.edu.ru/subject/29/10/
JIUEHOB
CrocoOs! ITOIYYEHNS U IPUMEHEHNE

21 yi p https://resh.edu.ru/subject/29/10/
aJIKaJuEeHOB
AJKUHBI: TOMOJIOTHYECKHH psifl, o01as

opMyJia, HOMEHKJIATypa, JIEKTPOHHOE .

22 bopmy. yp p https://resh.edu.ru/subject/29/10/
Y TIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3UYECKHE CBOMCTBA

23 XUMHUYECKHE CBOMCTBA aJIKMHOB https://resh.edu.ru/subject/29/10/
KauecTBeHHLIE peaKIIny HA TPOUH

24 peaxtt p o https://resh.edu.ru/subject/29/10/
CBS3b
Cr1ocoObl TOIYYEHHS U IPUMEHEHNE

25 i p https://resh.edu.ru/subject/29/10/
AJIKKHOB
Pemrenue 3agad: pacuéTel 110

26 A8t P https://resh.edu.ru/subject/29/10/

YpaBHCHHIO XHUMHYECKOM pCaknuun




27

28

29

Cucremarusanusa 1 0000IeHNE 3HAHUN
10 TEME

ApeHBI: TOMOJIOTHYECKUN Psif, 00IIas
dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIT
OcH301a B TOTyouIa, UX (PU3UYECKUE
CBOMCTBaA

XHUMHUYECKHEe CBOMCTBA APCHOB: pCaKIIUH
3aMCIICHUA

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

30

XHUMHYECKUE CBOMCTBA aPEHOB: PEAKIUU
IIPUCOEIMHEHMSI, OKMCIIEHHE TOMOJIOTOB
OeH3oa

https://resh.edu.ru/subject/29/10/

31

32

33

OCo00CHHOCTH XUMHYCSCKUX CBOMCTB
cTUpoJia

Pemenune pacu€tHbIX 3a1a4 Ha
orpezieNieHue MOJIEKYIIPHON (HOPMYIIbI
OpPraHWYECKOI0 BeIlleCTBa

CrniocoOblI 1osty4eHus U IpUMeHEeHue
apeHoB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

34

35

36

I'enernmueckas cBsI3b MCKIY
PAa3IMYHBIMU KJ1aCCaMHU YTIJI€CBOAOPOOA0OB

Pacu€tbl o ypaBHEHUSIM XUMHUYECKUX
peakiuii. Cucremaruzanus u
000011IeHrEe 3HAHU I10 TEME

[Tpupoanstii ras. IlonytHslie HedTAHBIE
rasbl

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

37

KameHHBIi yroias ¥ IpOIyKThI €T0
nepepadboTKu

https://resh.edu.ru/subject/29/10/




38

39

Hed1h 1 criocoOsl e€ nepepaboTKy.
[IpumeneHne NpoayKTOB NepepadoTKU
HeTH

['eHeTHueCKast CBSA3b MEXKITY
Pa3IMYHBIMH KJIACCAMH YTIIEBOIOPOJIOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

40

l"anoreHonpon3BOIHBIE YTIECBOJOPOIOB:
AIIEKTPOHHOE CTPOCHHE; PEAKIINU
3aMelleHus TajJoreHa

https://resh.edu.ru/subject/29/10/

41

JleWicTBue 1Ie04uei Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiicTere
JIATaJIOTC€HAJIKAHOB C MarHUEM U
[IUHKOM

https://resh.edu.ru/subject/29/10/

42

43

CucremaTtu3zaius U 0000IICHHE 3HAHUN
o pazzaeny "Yrieromgopobr"
KonrtponbHas padora 1mo reme
"VYranesonopoast"

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

44

Hpe]leJ'II)HI)Ie OAHOATOMHBIC CIIMPTHI:
TOMOJIOTMUYECKUH psizl, oOmiast popmya,
CTPOEHHUE MOJIEKYJI, H30MEPHUS,
HOMEHKJIaTypa, KJlacCU(pUKaIus,
¢du3nueckre CBOUCTBA

https://resh.edu.ru/subject/29/10/

45

XHWMHUYECKUE CBOMCTBA MTPEAEIIBHBIX
OJIHOATOMHBIX CIIUPTOB

https://resh.edu.ru/subject/29/10/

46

47

CrniocoOblI Mosty4eHus U IpuMeHEeHue
OJIHOATOMHBIX CIIUPTOB

[IpocTeie 3¢hupbl: HOMEHKIATYypa U
U30MepHsi, 0COOCHHOCTH (PU3UYECKUX U
XUMHUYECKHUX CBOMCTB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/




48

49

MHoroaromMHsle CIUPTHI:
STUJICHTIIMKOJb U TIIMUEPHUH, UX
¢du3nveckre 1 XUMUYECKHE CBOWCTBA

CrniocoOblI MoTy4eHus U IpUMEHEHUe
MHOTOaTOMHBIX CIIUPTOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

50

DeHOoII: CTPOCHUE MOJIEKYJIBI,
dusnueckue cBoiicTBa. TOKCHYHOCTH
deHona

https://resh.edu.ru/subject/29/10/

51

52

XuMu4eckue cBoiicTBa (heHoa

CrniocoOblI MoTy4eHus U IpUMEHEHUe
deHona

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

53

[IpakTuueckast padora Ne 2. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"CrnupTtsl U heHobl"

https://resh.edu.ru/subject/29/10/

54

55

56

CucreMmarusanus U 0000IEHUE 3HAHUN

10 TEMC

Anpaeruipl ¥ KETOHBI: 3JIEKTPOHHOE
CTpOEHUE KapOOHMIBHOM IPyTIIIbI;
TOMOJIOTHUECKHUE PSbI, 0011ast
dbopMyna, ©30Mepusi U HOMEHKJIaTypa

Anbaeruipl U KeTOHBI: GU3NYECKUE
CBOMCTBA; pEeaKIMU IPUCOECTUHEHUS

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

57

PeaKI_[I/II/I OKHCJICHUA U KAYECTBCHHBIC
pPE€aKknuu aJibACTUA0B U KETOHOB

https://resh.edu.ru/subject/29/10/

58

CnocoObl MOJIYYCHHA aJIbACTUIOB U
KETOHOB

https://resh.edu.ru/subject/29/10/




59

60

61

OIHOOCHOBHBIE TIPE/ICIIbHBIC
KapOOHOBBIC KHCIIOTHI, 0COOEHHOCTH
CTPOCHUS UX MOJICKYIT

W3omepust 1 HOMEHKIAaTypa
KapOOHOBBIX KHCIIOT, UX (PU3UYECKHE
CBOMCTBA

XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

62

63

64

65

Oco0eHHOCTH CBOICTB MypaBbUHON
KHUCI0Thl. MHOrooOpasue kapOOHOBBIX
KHUCJIOT

OcoOeHHOCTH CBOWCTB: HENPEIeJIbHBIX
U apOMaTHYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THIPOKCHKAPOOHOBBIX
kucnot. [IpencraBurenu BbICIINX
KapOOHOBBIX KUCIIOT

ITonsTue o IMPOU3BOAHBIX Kap6OHOBLIX
KHUCJIOT

CriocoObI nostyueHus 1 IpUMEHEHNe
KapOOHOBBIX KUCIIOT

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

66

CrnoxHbIe YQUPHI: TOMOJIOTHYECKUN
pan, obmas hopmyna, u3oMepus u
HOMEHKJIaTypa

https://resh.edu.ru/subject/29/10/

67

68

dusnyeckre 1 XUMHUYECKHE CBOIICTBA
3¢upos

Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOW pEeaKLUU, HA

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/




69

70

orpezesieHue MOJICKYIIpHON (HOPMYIIBI
OpPraHMYECKOT0 BEIIECTBA

[Tpaktuueckas padora Ne 3. Pemenue
9KCIIEPUMEHTAJILHBIX 3aa4 10 TeMe
"Kap6oHnoBsie kucinoThl. CI0KHbBIE
a¢uper"

XKupsr: crpoenue, puznveckue u
XUMHUYECKHE CBOMCTBA (TUAPOIIU3)

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

71

72

73

74

Oco0eHHOCTH CBOMCTB JKHUPOB,
COACPpKAMNX OCTATKH HCTIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpOE

MEl1a KaK COJIY BBICHINX Kap6OHOBBIX

KHCJIOT, UX Moro1iee aeiicrsue. Ilonsarne

O CHHTCTHYCCKHUX MOKIIIUX CpeZ[CTBaX
(CMC)

['eneTnueckas CBI3b YTJI€BOAOPOAOB U
KHCJIIOPOACOACPIKAINNX OPTraHUYCCKUX
BCIIICCTB

Pacuérsl 10 ypaBHEHUSAM XUMUYECKUX
peaxkuuii

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

75

76

77

CucreMmarusanus 1 0000IeHNEe 3HAHUT
10 TEME

OO01mas XxapakTepucTHKa YTIeBOJI0B U
KJaccuukanus yrieBooB (MOHO-, IH-
U TIOJICaxapy/ibl)

Monocaxapusl: (pu3HUecKre CBOMCTBa
Y HaXOXKJEHUE B IPUPOJIE

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/




78

79

HpI/IMeHCHI/IC TJIFOKO3hI, e€ 3HaUYCHUE B
KUBHCACATCIBHOCTH OpraHnu3sma

I[I/Icaxapm[blz caxapo3a, MajibTO3a 1

JIaKTO34a. HaXO)KI[GHI/Ie B IIpHUpoac U
IIPUMEHCHUEC AHUCaxapruiaoB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

80

[Tonucaxapuasl: cTpoeHue
MaKpOMOJIEKYJ, (PU3NIECKHE U
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

https://resh.edu.ru/subject/29/10/

81

82

83

ITousitue 06 HCKYCCTBCHHBIX BOJIOKHaX

Pemenue PpaCUYCTHBIX 3a1a4 Ha
OIIPCACIICHUC JOJIM BbIXOAA ITPOAYKTA
p€aKuuu OT TCOPECTUYCCKH BO3MOKHOI'O

CucreMmarusanus U 0000IEHUE 3HAHUN
0 pazzerny

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

84

85

86

KonTtponpHast pabora o Teme
"Kucnoponcoaepkarniiue opraHu4ecKue
coenqnueHusa”

AMUHBL: K1accUpUKAIHs, CTPOSHUE
MoJIeKyJ1, oouias GpopMyia, usomepus,
HOMEHKJIaTypa 1 (PU3HYeCcKHe CBOMCTBA

XHUMHYECKHE CBOMCTBA aJII/I(baTI/I‘leCKI/IX
aMHWHOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

87

AHUWJIMH: CTPOCHNE aHUIINHA,
0COOEHHOCTH XUMUYECKHX CBOMCTB
aHWJIMHA

https://resh.edu.ru/subject/29/10/

88

CnocoOsI TOTy4YeHus ¥ TPUMEHEHNE
annpaTHIECKUX aMUHOB

https://resh.edu.ru/subject/29/10/




89

90

91

AMUHOKHUCIOTHI: HOMEHKJIATypa u
u30MepHsi, (HU3NYecKre CBOMCTRA.
OTtaenpHbIE NTPEICTAaBUTENH O-
AMHHOKHUCIIOT

XUMHYEeCKUE CBOWCTBA aMUHOKHCIIOT,
uX OMOJIOTUYECKOE 3HAUCHUE
aMUHOKHCIIOT. CUHTE3 U TUAPOIU3
NENTHIOB

benku kak npupoiHbIe MOIUMEPBI;
CTPYKTYpBI O€JIKOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

92

93

94

95

96

XUMHAYECKHUE CBOUCTBA OEIIKOB

A30Tcoz[ep>1<amne TCTCPOUIUKINICCKUC

COCANHCHUA. HYKJIGI/IHOBI)IC KHCJIOTHI:
COCTaB, CTPOEHHUE U OMOJIOTUYECKast
poib

[Tpaktuyeckas padora Ne 4. Pemenue
9KCHEPUMEHTAIbHBIX 3371a4 110 TeMe
"A30TCcoepKale OpraHuyeCcKue
coenqnueHusa”

[Tpaktuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"PacniosHaBaHuE OPraHUYECKUX
coequHeHuin"

KonTtponbHas pabora o Teme

"A3oTcoaeprKalye opraHn4ecKue
coequHeHus"

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

97

OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U

https://resh.edu.ru/subject/29/10/




METOJbI X CUHTE3a —IIOJIMMEPU3al A
" IMOJIMKOHACHCAI U

08 IImacTtmaccel. YTunuzanus u |
nepepadoTKa MIacTuKa

https://resh.edu.ru/subject/29/10/

OnacToMepsl: HaTypaJlbHbBIN

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

% CUHTETUYECKHE Kaydyku. Pe3una !
BonokHa: HaTypalbHbIE,

100 HCKYCCTBEHHbIE, CHHTETUUECKHE. 1
[Tonumeps! criennanbHOrO Ha3HAYCHUS
[TpakTuueckast pabota Ne 6. Pemenue

101 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 1
"Pacno3HaBaHue Ijr1acTMacc ¥ BOJIOKOH"
O00011IeHIE U CHCTEMATHU3AIINS

102 M3YYEHHOT0 MaTepHasia 1o Teme 1
"BbICOKOMOIEKYIISIpHBIE COETUHEHUS"

OBHIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME




11 KJIACC

KoauuecTBO 4acoB

Ne DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoxa Kontpoabnbsie IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI

Atom. CocTaB aTOMHBIX sIIEp. )

1 . 1 https://resh.edu.ru/subject/29/11/
XuMuueckuii dneMeHT. M30TombI
CtpoeHune 3JIeKTPOHHBIX 000JI0UEK

2 p p 1 https://resh.edu.ru/subject/29/11/
aTOMOB, KBaHTOBEIE YK CJIa
Knaccudurkamms XuMHYEeCKUX 3JIEMEHTOB

3 uran 1 https://resh.edu.ru/subject/29/11/
(s-, p-, d-, f-amemeHTHI)
PacmpeneneHue 3j1eKTPOHOB 10 AaTOMHBIM

4 p p 1 https://resh.edu.ru/subject/29/11/
opOuTaIsIM
DNEKTPOHHBIC KOH(UTYpAITIH AaTOMOB

5 AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1 https://resh.edu.ru/subject/29/11/
COCTOSIHUH
DeKTpOHHBIE KOH(PUTYpALIUH HOHOB.

6 p (urypan 1 https://resh.edu.ru/subject/29/11/
DIEeKTPOOTPULIATETLHOCTh
Ilepunonnueckuii 3akoH u Ilepuonnueckas
cHcTeMa XUMMHYeCcKuX diemMeHToB /1. 1.

7 Iv[ 1 https://resh.edu.ru/subject/29/11/
MenieneeBa, CBA3b C COBPEMEHHOU
TEOpHUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB U 00pa3yeMBbIX

8 pasy 1 https://resh.edu.ru/subject/29/11/
VMU MIPOCTBIX U CJIOKHBIX BEUIECTB MO
rpyIIaM U epuoaam
Cucremaru3anusa 1 0000IeHNEe 3HAHUI

9 & B 1 https://resh.edu.ru/subject/29/11/
10 TEME




10

11

12

Buner xumnueckoi cBsa3u. MexaHu3MEbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoeKyispHbie
B3aMMOICHCTBHS

BaneHTHOCTE M BaJIeHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b JICKTPOHHOU CTPYKTYPhI
MOJIEKYJI C UX T€OMETPHUUYECKUM
CTPOCHHEM

Hpe,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKJIATypa

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

13

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO cTpoeHUs. THmbl
KPUCTANINYECKUX PEILETOK U CBOMCTBA
BEIIIECTB

https://resh.edu.ru/subject/29/11/

14

HOHHTI/IG (0] I[I/ICHepCHI)IX cucremMax.
IIpencraBnenue 0 KOTIOUAHBIX
pacTBopax

https://resh.edu.ru/subject/29/11/

15

16

17

HcruHHBIE paCTBOPHI: HACBIIIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnoruaparsl

Crioco0b! BeIpaXKeHHs KOHIIEHTPALUU
pacTBOpOB

Pemenue 3a1ay ¢ ucnosib30BaHUEM
MOHATUH ""MaccoBasi 107151 paCTBOPEHHOTO

BCIICCTBA , MOJIAAPpHAA KOHI.[CHTpaI_II/IH"

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

18

Knaccudukanmst 1 HOMeHKIIaTypa
HEOPraHUYECKUX BEIIECTB

https://resh.edu.ru/subject/29/11/




19

20

21

22

Cucremarusanusa 1 0000IeHNE 3HAHUN
10 TEME

KonTponbhas pabota no remam
"Ctpoenue aroma. [lepuonuueckuii
3akoH u [lepuoanueckas cucrema
XHUMHYECKHX dj1eMeHToB JI. 1.
Menneneesa", "CtpoeHue BeliecTna.
Muoroob6pa3ue BemecT"

Knaccudukanmss XaMUYECKHX PEaKivid B
HEOPraHWYECKOM M OpraHuYeCKON XMMUU.
3aKOH COXpPaHEHHS MACChl BEILIECTB;
3aKOH COXPaHEHUs U MIPEBPAICHUS
SHEPTUHU MPU XUMHUYECKUX PEAKIIUIX

Tennobie 3 PEKTH XUMHUESCKUX
peakiuii. TepMoXUMUYECKHE YpaBHCHUS

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

23

Brruucnenus no ypaBHEHUSIM
XUMUYECKHUX PEaKIUi U
TEPMOXUMHUYECKUM YPaBHEHUAM

https://resh.edu.ru/subject/29/11/

24

CKOpOoCTh XUMHUYECKOM peakiuu, e
3aBUCHMOCTD OT Pa3JINYHBIX (DAKTOPOB.
Karanus n karanu3aTtopsl

https://resh.edu.ru/subject/29/11/

25

26

I'omoreHHsIe U IFETCPOrcHHLBIC pCAKIINN

[IpakTuueckas padbora Ne 1 o teme
"BausiHue pa3nuuHbIX GaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU peakuuu"

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

27

OO6paTtuMble U HEOOpATHMBbIE pEaKLUU.
XUMHUYECKOE PABHOBECHE

https://resh.edu.ru/subject/29/11/




[TpakTrueckas padota Ne 2 o Teme

28 "BausiHMe pa3NUYHbIX (GaKTOPOB Ha https://resh.edu.ru/subject/29/11/
[10JIO’KEHNE XUMUYECKOTO paBHOBECHS"
DIIEKTPOTUTHIECKAs JUCCOIHALTHSI.

29 CwibHBIC U CTa0bIe DJICKTPOIUTHI. https://resh.edu.ru/subject/29/11/
CTeneHb IUCCOIUAIIUN
Honnoe npousseaenue Bojasl. Cpena

30 BOJIHBIX PacTBOPOB. BoopoiHblii https://resh.edu.ru/subject/29/11/
nokasatenb (pH) pactBopa
I'maponus coneit. Peakuuu,

31 MPOTEKAIOIIKE B PACTBOPAX https://resh.edu.ru/subject/29/11/
AJIEKTPOIUTOB
[Tpaktuueckas padora Ne 3 o reme

32 "XUMHUYECKHUE PEAKIIUU B PACTBOPAX https://resh.edu.ru/subject/29/11/
AIEKTPOIUTOB"
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC

33 peakuuu. BaxxHenme OKUCIUTENN U https://resh.edu.ru/subject/29/11/
BOCCTAaHOBHUTEIIH

34 MeTon 51eKTpOHHOTO (31eKTOmHHO- https://resh.edu.ru/subject/29/11/
MOHHOT0) OanaHca

35 IEKTPOI3 PACTBOPOB H PACTIIABOB https://resh.edu.ru/subject/29/11/
BEIIECTB

36 Pemienue 3a1au pa3auyHbIX TUIOB https://resh.edu.ru/subject/29/11/

37 Pemenue 3aga4 pa3nM4yHbIX TUIIOB https://resh.edu.ru/subject/29/11/

18 CucrtemaTtu3zanusi 1 0000IICHUE 3HAHUIA https://resh.edu.ru/subject/29/11/
1o teme "XuMHUYECKHe peakuu'

39 Konrposeuas pabora no reme https://resh.edu.ru/subject/29/11/

"Xumnueckue peakuuu"”




40

[TonoxxeHue HeMeTalIOB B
Ilepronnueckoi cucTeMe XMMUYECKUX
anemenToB /I. 1. MenpeneeBa u
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
®dusnyecKkue CBONCTBA HEMETAIIJIOB

https://resh.edu.ru/subject/29/11/

41

42

AJTIOTpOIHS HEMETAIJIOB (Ha pUMeEpe
KHCIIOpoJ1a, cephl, hocdopa u yriaeposaa)
Bomopo: monyuenue, pu3nuecKue u
XMUMHYECKHE CBOMCTBA. [ HIpuIbI

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

43

I"anorensl: HaXOX/IEHUE B IPUPO/IE,
CHOCOOBI OMyYeHHUS, PUIUICCKUE U
XHMHYECKHUE CBOMCTBA

https://resh.edu.ru/subject/29/11/

44

45

46

47

l'anorenoBonopoasl. Baxuerimue
KHCJIOPOJICO/IEPIKALIUE COEAMHEHUS
raJIoreHoB

JlabopaTopHble U IPOMBIILIICHHBIE
CIOCOOBI MOTYyYEHUS TaJOTEHOB.
IIprmeHeHne TaIoreHoB U UX
COeTMHEHNN

[Tpaktuyeckas padora Ne 4. Pemenue
SKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
"I"anmorensr”

Kucnopon: mabopatopusie u
MPOMBIIIJICHHBIE CIIOCOOBI MTOTYYESHHUSI,
dbuznyecKrue 1 XUMUIECKHE CBOMCTBA.
O3oH. [IpuMeHeHne KUCIOpOaa U 030HA

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

48
49

OKcuabl ¥ EPOKCU/IBI

Pemenune 3amau PAa3JIMIHBIX TUIIOB

https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/




50

51

Cepa: Hax0XXJICHHE B MIPUPOJIC, CITOCOOBI
MOJTy4eHUs!, PUINICCKUE U XUMUICCKHE
CBOMCTBA

CepoBoaopon, cyiabhusl

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

52

Kucnoponcoaepxaiiye coeiuHEHUsS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTHI

https://resh.edu.ru/subject/29/11/

53

54

55

[IpakTuueckast padora Ne 5. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
"Cepa u e€ coenuHeHus"

A30T: HaX0XKJICHHE B TIPUPOJIE, CITOCOOBI
MOJTyueHusl, PU3NYECKUE U XUMHUYECKHE
CBOMCTBAa. AMMHAK, HUTPH/IbI
Kucnopoacoaeprkaniiue CoeTMHEHHS

a3zora. OcoOEHHOCTH CBOMCTB a30THON
KHUCIJIOTBI

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

56

[Ipumenenue a3oTa ¥ €ro COeIMHEHUH.
A30THBIE y100OpeHus

https://resh.edu.ru/subject/29/11/

57

58

59

®docdop: HaxXOkKAEHUE B IPUPO/IE,
CHoCcoObI OJTyYeHUs!, PU3NYECKUE U
xummuueckue coiictBa. dochuab u
bochun

Oxkcunst pocdopa, pochopcoaepxarue
kucnoTbl. Comu pochopHON KUCTOTHI
[Ipumenenne docdopa u ero
coeaunenuii. @ochopHsie yn1o0peHus

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/




[TpakTuueckas padora Ne 6. Pemenue

60 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME https://resh.edu.ru/subject/29/11/
"A30t u pochop u ux coenuHeHU"
VYriiepoa: HaX0XACHUE B IPUPOJIC,

61 AIIOTPOIHEIE MOZ puicaiH; . https://resh.edu.ru/subject/29/11/
(bu3HYEeCKHe U XUMUYECKHUE CBOMCTBA,
MPUMEHEHUE
Oxkcun yrinepona(Il), okeun

62 yraepoaa(IV), yronbnas kucnora u eé€ https://resh.edu.ru/subject/29/11/
cou

63 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://resh.edu.ru/subject/29/11/
Kpemuuii: HaxoJIeHHe B IPUPOJIE,

64 CIIOCOOBI TIONTyYeHUsT, PUINICCKUE U https://resh.edu.ru/subject/29/11/
XUMHYCCKHE CBOMCTBA

65 Oxenn wpemuna(IV), kpemnnesas https://resh.edu.ru/subject/29/11/
KHUCJIOTa, CHIIMKATHI
[IprMeHeHne KpeMHUs U €ro

66 coenuHeHuit. CTEKII0, €ro MoJydeHue, https://resh.edu.ru/subject/29/11/
BHJIBI CTEKJIa

67 Pemenue 3aga4 pa3inuyHbIX TUIIOB https://resh.edu.ru/subject/29/11/

68 (CHeTeMaTH3ANA 1 000OMIeHHE SHAHHH https://resh.edu.ru/subject/29/11/
o teme "Hemeramisr"

69 Konrporsnas padora no Teme https://resh.edu.ru/subject/29/11/
"Hemeramnsr"

70 AHQJIN3 PE3YIHTATOB KOHTPOIIBHOI https://resh.edu.ru/subject/29/11/
paboThl, KOPPEKLIKS OINOO0K

71 Honosxerine meranios b Hepuomrieckoit https://resh.edu.ru/subject/29/11/

CUCTEMEC XUMHUYCCKHUX DJICMCHTOB.




72

Oco0EHHOCTH CTPOCHUS JICKTPOHHBIX
000JI04EK aTOMOB METAJLIIOB

OO6mue ¢puznuecKre CBOMCTBA METAIIOB.

[IpumeHeHre MeTaIJIOB B OBITY U
TEXHHUKE

https://resh.edu.ru/subject/29/11/

73
74

75

CmiaBsl MetasuioB. Kopposust Merasmios
Pemenue 3a1a4 pa3mu4HbIX TUIIOB

DNEKTPOXUMHUYECKUH Psiji HAllpsHKEHUN
MeTauioB. O01ue crocoOb! MOTy4eHUs
METAJIJIOB

https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

76

OO6mas xapakrepuctuka MmetayioB [A-
rpymsl lleprpoanyeckoi cucteMbl
XUMUYECKHX AieMeHTOB. Harpuii n
KaJIMii: mojay4eHue, pusnueckue u
XUMHYECKHE CBOMCTBA, IPUMECHEHHE
IIPOCTHIX BEIIECTB U UX COCAVHEHUN

https://resh.edu.ru/subject/29/11/

77

78

O6mas xapaktepuctuka metaiuioB ITA-
rpymsl lleproanyeckoi cucteMbl
XAMHMYECKHUX dJIEMEHTOB. Maruui u
KaJbIUil: Mody4YeHue, (pu3nueckKue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHUE
MPOCTBIX BEUIECTB U UX COCIUHEHUN

JKEcTKOCTEH BOABI U CITOCOOBI €6
yCTpaHEHHs

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

79

80

AOMUHUI: TIOTy4YeHue, pusndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE
AmdotepHbIe CBOICTBA OKCHIA U
TUAPOKCUAA aTFOMUHUS,

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/




81

TUAPOKCOKOMIUIEKCHI alFOMUHUSA, UX
IIPUMEHEHHUE

Pemrenne 3a/lav pa3JIMYHbIX TUIIOB

https://resh.edu.ru/subject/29/11/

82

83

84

85

[IpakTuueckas padora Ne 7. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME
"MeTasuibl IJIaBHBIX OArpymnmn"

OO011ast XxapakTepUCTHKa METAJIIIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproauueckoii CUCTEMbI XUMUYECKUX
DJIEMEHTOB

dusnyeckue 1 XUMUYECKHE CBOMCTBA
XpOMa U €ro COeAMHEHUH, UX
MIPUMEHEHUE

Bakneiiime coequHEeHNs Maprasiia.

[lepmanranaT kajiusi, €ro OKMCIUTEIbHbBIC
CBOMCTBA

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

86

dusnyeckue 1 XUMHYECKHE CBOMCTBA
JKenesa u ero coenuHeHui. [lomydenne n
IIPUMEHEHHUE CILUIABOB XKEJe3a

https://resh.edu.ru/subject/29/11/

87

88

89

duznueckre 1 XUMUYECKHE CBOMCTBA
MEJIM U €€ COCIMHEHN, UX TPUMEHEHUE

®dusnuecKkue U1 XUMHYECKHE CBOWCTBA
LIMHKA U €r0 COCUHEHUN, UX
IIpUMeEHEHNe. [ HIPOKCOKOMILIEKCHI
LIHKa

[IpakTuueckas padora Ne 8. Pemenue

AKCIEPUMEHTAJIBHBIX 33a4 110 TEME
"Mertaibsl TOOOYHBIX moArpymm"”

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/




90

91

Pemrenne 3a/1av pa3JIMYHbIX TUIIOB

O00011IEHNE U CUCTEMATHU3ALUS
W3YYECHHOT'O MaTepuala o TeMe
"Meramier"

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

92

93

94

95

KontponbHast pabora o Teme
"Metamis"

AHanu3 pe3yJbTaTOB KOHTPOJIBHOM
paboThl, KOPPEKITUs OMHUOOK

Ponp xuMmuu B o0ecIieueHun
YCTOﬁqHBOFO Pa3BUTHA YCJIOBCUCCTBA.
ITonstue o HAaY4YHBIX MCTOHaxX
HCCIICOOBaHUA BECIICCTB

Hayunble npuHIAIIBEI OpraHu3anuy
XUMHUYECKOI0 IIPOU3BOJICTBA.
[TpomblIIIeHHbIE CLIOCOOBI OTYYSHUS
BOKHEUIIIUX BELIECTB

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

96

XHMHYECKOE 3arpsi3HEHNE OKpY Karolen
CpEeJIbl U €ro MOoCIeICTBUS

https://resh.edu.ru/subject/29/11/

97

98

XUMHS U 300pOBBE UEIOBEKA.
JlexapcTBeHHBIE CpecTBa

Xumus numy. Poinb XuMuu B
obecreyeHny MUIIEBOH 0€30IIaCHOCTH

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

99

Kocmernueckue u napdromepHbie
cpencta. beiToBas xumus

https://resh.edu.ru/subject/29/11/

100

XuMHs B CTPOUTENBLCTBE. BakHelune
CTPOUTEIIBHBIE U KOHCTPYKIIMOHHBIE
MaTepHuaJIbl

https://resh.edu.ru/subject/29/11/




XUMHA B CEIILCKOM XO3SHCTBE.

101 Oprannyueckue 1 MUHEPAIbHbIC 1 https://resh.edu.ru/subject/29/11/
yao0peHust
C 0006 i
102 MCTEMATHSALIS 1 ODODIICHHE SHATHH 1 https://resh.edu.ru/subject/29/11/
o TeMe
OBULIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOJJUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e Xwumus , 10 knacc/ Epemun B.B., Ky3smenko H.E., Tepexun B.U., JIpo3nos
A.A., Jlyaun B.B. Akimonepnoe o6uiectBo «M3natensctBo «lIpocBemienue»

e Xwumus , 11 knacc/ Epemun B.B., Ky3emenko H.E., JIpo3noB A.A., Jlynun
B.B. Akmmonepnoe o0miectBo «M3aarenscTBo «lIpocBerieHne»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

e Meronnueckoe nocodue 10-11xkmnacc yriyosnennsiii ypoBens/ ['abpuensn
0.C., OctpoymoB N.I'. AkiimonepHoe o61iecTBo «31aTenbcTBO
«IIpocBermenue»

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/
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