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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit denepanyu», TpeOOBaHUM K pe3yIbTaTaM OCBOCHUS
dbenepaibHOM 00pa3zoBaTENBHOM MTporpamMmsbl cpeanero oomero oopazopanusi(DOIL
COO), npencraBieHHbix B denepanbHOM TOCyJIapCTBEHHOM 0O0pa3oBaTEILHOM
cragpapre COO, c¢ yudérom KoHuenuuu mnpenojaBaHus y4eOHOro MpeameTa
«XuMus» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickoit  deaeparum,
peanu3yIouX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIO0KEHUN
«Crpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTIyOJIEHHOTO HW3Y4YEHHUsI 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mpeamera, pealm3yeMoe B YCIOBUAX U PEepeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0Ie00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aJanTalid UX K OBICTPO MEHSIOUIMMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU OOyYeHUsS] B OpraHH3ausix mpodecCHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS OJJHON U3 MPUOPUTETHBIX AUCIUILINH.

B mporpamMme 1o XUMHM Ha3Hau€HUE TMpeaAMeTa «XUMHS» T[OJdydaeT
NoApOOHYI0  HHTEPIpPETallMil0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, ColepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHWUN K YPOBHIO TMOJTOTOBKH BBIMYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(QOPMALIMOHHO-METOAUYECKAsA, peaju3alus KOTOpod oOecrneynBaeT
MOJIyYeHUE TPEJICTABICHUS O IIEeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHHsI, BOCTTUTAHUS U Pa3BUTHS 00yJarONIUXCsl CPEeICTBAMH IIPEeIMETa,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KoTopast npeaycMaTpuBaeT
OmpeNieSICHHe: TPUHIUIIOB CTPYKTYPUPOBAHUSI M TOCIEI0BATEIHLHOCTH
U3y4YeHHUs Y4eOHOTO MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; TOAXO0J0B K (HOPMUPOBAHHUIO COJNIEPKATEILHON OCHOBBI
KOHTPOJISI U OLEHKH 00pa3oBaTeNbHBIX JIOCTHXKEHHM OOydaromuxcs B
paMKax HTOrOBOM arrectaliud B (OpME €IAMHOr0 TOCYJIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJIEHHOTO N3YUEHUS XUMUU:

e YCTAaHABIWBACT WHBAPUAHTHOE MPEAMETHOE COJEp’KaHUE, O00sS3aTeIIbHOE
JUISL W3Y4YEHUsT B paMKax OTAENbHBIX MpoQuiei, mnperycMaTpuBaeT



pacnpeneneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJZIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMEpHOE pacrpeiesieHue yueOHOr0 BpeMEHHU, PeKOMEHTyeMOTO IS
W3YUYCHHUS OTIIEIIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TMOCIEIOBATEIbHOCTh HW3YUYEHUSI Y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e N1aéT METOAMYECKYIO MHTEPIIPETALNIO LEIEH U 3a/1a4 U3YUYEHHUs MpeIMeTa
Ha yriyOJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00Opa3oBaTENbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-MIO3HABATENbHBIX  JACMCTBUIA  0OydaroIlierocs IO OCBOEHHUIO
CoJIep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B IPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a MpeeiaMu yCTaHOBIIEHHOM TPOrpaMMOii IO XUMUU 00 A3aTEIbHON
(MHBapHAHTHOW) COCTAaBISIONICH CcoJepKaHUsl Y4eOHOro mpenMera «XUMUs
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUIs 0O0ydeHHUS.

B coorBercTBUM ¢ KoHuentyalbHbIMH TonoxkeHusmu @PI'OC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cuUCTEME
nuddepeHIMpoBaHHOTO O0yYeHHUS Ha ypPOBHE CpeIHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO M3Y4YEHUSI HAaNpaBJIeH Ha pealn3aluio
MIPEEMCTBEHHOCTH € MOCIEAYIOIIUM 3TANOM MOy YEHUSI XUMUYECKOT0 00pa30BaHus
B pAaMKax H3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3ALMAX CPEIHEr0 Npo(hecCHOHATBHOTO 00pa30BaHus.
B a1011 CBsI3M n3yueHue npeamera « XuMHUsD» OPUEHTUPOBAHO IPEUMYIIECTBEHHO Ha
pacuiMpeHre ¢ yriayOJeHue TEOpEeTUYECKOM W MPAKTHUUYECKOW IMOJArOTOBKH
oOy4Jaronuxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPMiIb 00yUeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIOMYYeHHs] XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBanniit ®I'OC COO k miaaHUpyeMbIM pe3ysibTaTaM OCBOCHHS (erepanbHOu
o0pa3oBaTeabHOI MPOrpaMMBbl CPEIHET0 OOLIEro 00pa3oBaHus U3yUEHHUE MpeaMeTa
«XUMHSA» OPUEHTUPOBAHO TAKXKE HA PELICHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOIO
pa3BuTUsl OOywaroumxcs, Ha (OPMUPOBAHHE Y HHUX OOIIEUHTEIEKTYyalIbHBIX
YMEHHM, YMEHHUH palMOHANIM3alNi y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
NEATEIbHOCTH, UMEIOLINX MEKIMCUUILUIMHAPHBINA, HAAIPEAMETHBINA XapaKTep.



CocTaBngmyMu IpeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA YIIIyOnéHHble Kypchl — «Opranuueckas xuMmMus» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugax 6a30BOro U yriryoJIEHHOTO YpOBHEN
U3YUYEHUS NIPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYIHOCTh HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa cUcTeMa
3HAHMM MOJy4YaeT ONpEeAeIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOTHUECKOT0 MaTeprara.
Tak, Ha yriayOn€HHOM YpOBHE HM3y4Y€HHs NpeaMera oOecredeHa BO3MOKHOCTh
3HAYUTEJIbHOTO YBEJIIMYEHUsI 00bEMA 3HAHUI O XUMUUECKHX IEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yTiayOIeHUs IpeICTaBICHUIl O CTPOCHUN
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX IHPOTEKAHMS PpPEAKLUH,
paccMaTpUBAEMbIX C TOYKHU 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yuenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTaBICHUSIX
O CTpOEHMH aroMa. XHUMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUM U Pa3pyIICHHUH, a TAK)KE C TOUKU
3pEeHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
dbopMUpOBaHHEM TMpEACTaBIECHUN 00 AJIEKTPOXMMHUYECKUX IMpoleccax |
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH MTPU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHUMaHHE BOIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHii.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha COJIEP )KaHNE KYPCOB XUMUU yTyO0IEHHOTO
YPOBHS U3YUEHHUS I KJIACCOB OMpeeaEHHOro npoduis (TJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIeH cucTeMe MNpeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMAHME CMEXHbIE MpeAMeThl. Tak, HampuMmep, B COJAEpKaHUU
npeaMeTa A KJIAcCOB XMMUKO-PU3nyeckoro npodusis 60b110e 3HaYeHUue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomen xumuu. [Ipu usyuenun npeamera
B JIaHHOM ClIy4yae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozeKyJIsipHast TEOpUsl B PU3UKE), 3aKOHBI COXPAHEHHSI MacChl U SHEPTUU, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABICHNS O CTPOEHUHU BELWIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM MpeAMETa 1 KJIacCOB XHUMHUKO-
ouonoruueckoro npoduiast OONbLINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae nmpeiocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



pPaccMOTPEHUS XUMUYECKOW OpPraHu3alliy KIETKH KaKk OMOJIOTUYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TaKHE€ CTPYKTYpHbIE KOMIIOHEHTBI, KakK
JUNUAbL, O€IKU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHUA 0O
COCTABE U CBOMCTBAX NPEACTaBUTEICH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Yy4E€HMs CYIIHOCTH HPOLECCOB (POTOCHMHTE3A, JIbIXaHUS,
MAILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IpEAMETaMH, BXOJSIIMMHU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayudHble TOpenMeTb», «MaremaTuka u
uH(popmaTrka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu u3yueHun yueOHOro npeamMera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEJHET0 00IIero oopa3zoBanus (Ha 6a30BOM ypOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCS (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. Pemenune 3o 3a1a4n Ha
yrayOaEHHOM YypOBHE H3YYEHMsI NpeaMeTa MNpeArojaraeT peaju3aluio TaKuX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled pojim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJOBEUECTBA: B  PEHIEHMH  MpoOJem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI M OOIIEH KyJIbTypbl YEIOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GYyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHWMHHU, COBPEMEHHBIX NPEIACTAaBICHUM O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 OOLINX
Hay4HBIX MPUHIMIAX XUMUYECKOTO IIPOU3BOACTBA;

e (opmupoBanue y O0yJarOIIIXCS OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN AJi1 OOBSICHEHUS
KJIIOYEBBIX HJEH U NMpOOJEM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS W



MIPOTHO3WPOBAHUS SIBICHWH, UMEIONINX E€CTECTBEHHO-HAYUHYIO MPUPOIY;
TPaMOTHOTO perIeHus MPo0eM, CBSI3aHHBIX C XHMHEH, TPOTHO3UPOBAHHS,
aHaIM3a U OIICHKHU C MO3UIIMKA SKOJOTHYECKON 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M MPOU3BOJACTBEHHON JEATEIHOCTH YEIOBEKa, CBSI3aHHOU C
XUMHUYECKUM IPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEIIECTB;

e yIIIyOJICHUE MPECTABICHUHN O HAYYHBIX METOAaX MO3HAHUS, HEOOXOIMMBIX
UL TIPUOOpETeHUS yMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPHUPOJE, B
MPAKTUYECKOMN JAESITEIIbHOCTU U TTOBCEHEBHOM JKU3HH.

B nmane peanuzanuu mepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
(GYHKIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIero o0pa3oBaHUs NMPU U3YyUYCHUHU
npeaMera  «XUMHUS» Ha  yrIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MPUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOSXKIEHHOCTH B I[IO3HABAEMOCTH SIBIICHUW MPHUPOIBI,
YBOKEHHUS K TMpOLecCY TBOpPUYECTBA B O0JaCTH TEOPETUUECKUX U
MPUKJIATHBIX HCCIICIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYECHHIO W TIO3HAHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTAaHWUIO  HAa  OCHOBE  YCBOCHHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

e Ppa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYAIbHBIX M TBOPUYCCKUX
criocoOHocTe oOyvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOPA30BaHMUIO KakK
YCJIOBHUIO YCHENTHOMN MPOo(eCCHOHAIBPHON U OOIIECTBEHHOM JeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e (opmMupoBaHME YMEHMII W HABBIKOB Pa3yMHOTO MPUPOIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIBTYPbI, TPUOOPETEHUE OMbITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN IEITESIbHOCTH.

OO6miee 4KciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha yTIIyOJICHHOM
YpOBHE CpeaHero odiero oopazopanus, coctasiset 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B Hezeno).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHUMHYECKas CBSI3b B
OpraHUYECKUX COCAMHEHUSX. TUIBI THOPUIU3AIIMY AaTOMHBIX OpOUTANICH yTiepoa.
MexaHnu3Mbl  00pa30BaHHS KOBAJIGHTHOW CBs3M (OOMEHHBI W JOHOPHO-
aKLUENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnunapHasi, 1BOMHAsE U TpouHas cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOJHOM paaukane, Hykieoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIC TIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpraHUYeCKUX COeAUMHEHUU. MoeKyaspHble W  CTPYKTypHbIE  (HOPMYIIBL.
CtpykTypHble GOpMYyJIbl  pa3IUYHBIX BHUIOB: PpPa3BEPHYTasi, COKpalEHHas,
ckenetHass. M3omepus. Buuabl u30MepUU: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPraHMYECKUX COCTMHEHUN (MHIYKTUBHBIA 1
ME30MEpHBIN 3PPEKThI).

[IpencraBnenre o kiaccupuUKalMud OPraHUYEeCKUX BemecTB. [loHsiTHEe O
dbynkunonaasHOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HoMeHKknaTypa opranndeckux coeanHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYecKuX peakiuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAICHUI:
O3HAKOMJIEHHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHUalilaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HAarpeBaHuu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHHE), KOHCTPYHPOBAHUE MOJEJeH MOJEKYJ OpPraHuYeCKUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj akaHoB, 00mIast popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJKAHOB, Sp°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETrUAPUPOBAHUS, IUKIN3AUN, TMPOJIN3a, KPEKNHra, ropenus. lIpeacrasienue o
MEXaHU3ME PEaKIUN PaAUKAIBHOIO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aJIKAHOB.

[uknoankanel. O0mias ¢popmMmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHUS U XMMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOOYyTaH) U OOBIYHBIX
(LIMKJIOMEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKAaHOB.

Ankenbl. ['oMosiorndeckuil psii aakeHoB, obmias (Gopmylia, HOMEHKIATYpa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AIKEHOB, SP>-TUOpUIM3aIIus
aTOMHBIX OopOuTaneil yriaepona, 6- U m-cBsa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. Ousznyeckrue cBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUuu IPUCOCIWHEHHUS, 3aMELICHHUS B (-IOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepusanuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CBS3b. CIIOCOOBI MOTYUYEHUS U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccudukanust ankaaneHoB (CONpsHKEHHBIE, U30JMPOBaHHbIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoOBbl MOJTy4YeHUs U IPUMEHEHUE aJIKaIMEHOB.

Aunkunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMUYECKHE CBOMCTBA: PEAKIIUU MPUCOECTUHEHHUS], TUMEPU3ALINH U TPUMEPU3ALIUH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBA3b. CIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThuecKue YTrieBOJOPObl (apeHsl). ['oMonoruueckuil psifi apeHOB,
obmrast hopMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUE MOJieKybl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa O€H301a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHs B O€H30IbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaJUKalle, PEaKUWd NPUCOCIUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIMIEM JIEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIBHBIX PaJUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepusanus ctuposna. CiocoObl moayueHus u
IIPUMEHEHUE aPOMATUYECKHUX YIIJIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomyTtHsle HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
KameHHbI# yroas u mpoayKThl ero nepepadborku. CrnocoObl nepepaboTku HedTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATATUTUYECKHI), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B TPOMBIIIICHHOCTH U B OBITY.

['eHeTryeckas CBSI3b MEXYy Pa3IMUYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTrCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrpyNmny, UIUAaHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJoreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wWIENOYHA. B3auMOaelCcTBUE TUTaIOTCHAIIKAHOB C MAarHue€M W LIMHKOM.
[Tonsarue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSAX. Hcnons3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBPAILCHUI:
n3yueHue (GU3NYECKUX CBOMCTB yIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (oOecIBedMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallvis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kadyecTBeHHOe OOHapy)eHUe
yIJIepoJia ¥ BOAOPO/Ia B OPrAaHMUECKUX BELIECTBAX, TOJIyYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, 03HaKoMmJyeHUE C¢ KoyuekiusiMu «Hedte» u «Yromby, ¢ oOpasnamu
MJJACTMACC, KaydyKOB WM PE3UHBI, MOJIECJIMPOBAHHE MOJIEKYJI YTIEBOJOPOJIOB U
raJIOr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxaime opranuieckue coeJuHeHMs.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha mpuUMepe
METaHOJIa W JdTaHojda). ['oMonorudeckuil psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: PEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMH U  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opram3M uenoBeka. CrmocoObl TOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMmepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONbL W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIMK 3aMEILICHUS], B3AUMOAECHCTBUE C OPTaHUYECKUMHU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis HAa MHOTOATOMHBIE CITUPTHI.
[IpencraBienre 0 MEXaHU3ME peakiuii HyKiIeo(pUILHOTo 3amerieHus. JleiicTBrue Ha
opranu3M denoBeka. CrocoObl MOTydeHUs U PUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BIUSHHUE TUIPOKCOTPYIIbI U
oenzonpHOrO simpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s! osTydeHus: U npuMeHenue gperomna. GenondopmanpaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepusi U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJErHIOB H
KETOHOB. XMMHYECKUE CBOMCTBA aJIbJETHIOB U KETOHOB: PEAKLINU IPUCOETUHEHUS.
OxucieHue anbAETUAOB, KAueCTBEHHBbIE peakuuu Ha anpieruapl. CrocoOsl
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M30oMepus n HoMeHkatypa. @u3ndyeckue CBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJOPOIHOIO paJuKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPEAEIbHBIX U apOMATHUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psin, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, puU3ndecKkue 1 XUMUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEP KAIINX OCTATKU
HEIpeaeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JICHCTBHE.

OOwas xapakTepucTika yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, IH-
U rnonucaxapuisl). MoHocaxapuibl: TIIOKO3a, (pyKTo3a, raigakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJICTUIHOU
rpynm, COUPTOBOE U MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B XKU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIKMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
INIMKOTEH W Henono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI0T03bl.  PU3MYECKHEe CBOMCTBA Kpaxmanaa M LEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas PEakUHs C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOMyueHUEe >PUPOB euToa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBpallCHUMN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIHUPTa B albJETH] Ha PACKAIEHHONM MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCHOJb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius rauuepuHa ¢ THIAPOKCHAOM
meau(Il), xumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJEHCTBUE
pacTBopa riaoko3sl ¢ ruapokcuaoM Menu(Il), B3aumopaeiicTBue kpaxmana ¢ HOJ0M,
pelieHrue JKCIEePUMEHTAIbHBIX 3amad 1mo TemMaM «Crnuptel U (EHOJNB,
«Kap6onoBsie kuciaotbl. CI0KHBIE dPUPDD.

A3oTcoep:kaniue OpraHuvecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKUe MPOU3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue moiiekyn, oOmas Gopmyiia, U30MepHsi, HOMEHKIATypa U (pU3MUECKHE
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHUSL.

AHWIVMH — IPEACTAaBUTENIb aMUHOB apOMaTH4eCcKOro psia. CTpoeHre aHUINHA.
B3auMHoe BiMgHHME Tpynm aroMOB B MoJsiekysne aHwinHa. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] M TpuMeHeHue anudaruueckux amMuHoB. [lomydyeHue aHuUiIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIe MPEACTABUTENIH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @U3NYecKkue CBOWCTBA AMUHOKHCIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCAuY, OOpa3oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHnEe aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MENTH/IOB.

benku kak mnpupoaHsie monumepbl. llepBUuHasi, BTOpUYHAA M TPETUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYypalus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJE, JIeHATyparus OETKOB IMPU HArpeBaHWH, IIBETHBIC
peaknuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A30TcoepKalle OpraHu4ecKue coequHeHus» 1 «Pacrno3HaBanue opraHm4ecKux
COEIMHEHUI.

BbicokoMoJ1eKyJIIpHBbIE COeIMHEHMS.

OCHOBHBIE MOHSATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIUU, CPEIHSS MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALINS.

[TomumepHble wmatepuansl. [lmacTmaccel  (IMONMMATUIIEH, MOJUIPOIUJIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOIUMETHIMETAKPWIAT, TOJUKapOOHATHI,
noJIMdTUIICHTepePTanar). Y THiIn3aius 1 nepepadoTka miacTuka.

DnacTomepsl: HATypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MENK), HICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIPOBOIAILIME OJIMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEUIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
IIJJACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

Haxoxaenue MOJeKyasipHOH (OpMysbl OPraHUYECKOro COEAMHEHHS I10
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOSIINX B €T0 COCTaB, HAXO0KACHUE MOJIEKYJISIPHON
(bopMyITBI OPraHNMYECKOTO COeTMHEHUS TI0 Macce (00BEMY ) MPOAYKTOB CrOpaHusi, Mo
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIMU H/UIM HUCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJbl OPraHMYECKOrO BeIeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpeAeSeHUE A0IH
BBIX0/Ia MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBSA3EH NMPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, MPUHATHIX B OTIEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TEIO, OOBEM, arperaTHOEe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THIT MUTAHUSA, OpOXKEHUE,
dboTocuHTE3, NBIXaHWE, OENKW, YTJIEBOIbI, >KUPBI, HYKIECHHOBBIE KHCIIOTHI,
(hepMEeHTHI.



['eorpadusi: mose3HbIC UCKOTTaEMbIE, TOTUIMBO.
TexHONmorusl: NHUILEBBIE MNPOIYKThI, OCHOBBI PAlMOHAIBHOIO MHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE UHMCIA. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukanuss XuMHYEeCKUX 3JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DJeKTpOHHBIE KOHPUTYpaLlM¥ aTOMOB 3JIEMEHTOB [IEPBOr0O—YETBEPTOIO MEPUOIOB
B OCHOBHOM U BO30Y>KIEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(PUIYypaluud HMOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
A.N. Menneneea. CBsi3p nepruoanueckoro 3akoHa u lleproanyueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITeprofaM. 3Ha4YE€HNE NEPUOIUIECKOTO
3akoHa JI.1. Menneneena.

XuUMHMUYECKas CBS3b. BHAbl XHMHMYECKOW CBSI3U. KOBAJICHTHAs, MOHHAasd,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JjuHA CBA3U. [[0IsIpHOCTH, HANTPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHeie cBsa3u. BonoponHas CBA3b.
MexmoneKyJIIspHbIE B3aUMOJICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T'€OMETPUUECKUM CTPOEHUEM (HAa MPUMEPE COETUHEHMI
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTesib, JIMTAaHABl. 3HAUEHHE KOMIUIEKCHBIX COEIMHEHUU.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemectBa  MOJIEKYJISIDPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  [HUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonatue o aucnepcHbix cucremax. MctunHbie pactBopsl. [IpencraBienue o
KOJUTOMJHBIX pacTBopax. CmocoObl BBIPRXEHHUS KOHIIEHTPALIMU PacCTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpauusa. HaceleHnsie n
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHMS OTHAEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BELIECTB.



Knaccudukanus XuMu4ecKuX peakiuidi B HEOPraHMUECKONH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKTh XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPAaBHEHUA.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3iu4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIE peaKIui. XuMudeckoe paBHoBecre. KoHcranTta
XUMHYECKOTr0 paBHOBecHs. DaKTOphI, BIUAIOIINE HA TMOJIOKEHUE XUMHYECKOIO
paBHOBECHUA: TEMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIHNX B
peakumu. [Ipunun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOOHBIX PACTBOPOB: KHUCIOTHAsl, HEWUTpAJIbHAs,
nienoyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipomecchl OKHUCIEHUS W BOCCTAaHOBJICHUS.
Baxnelme OKUCIUTENNM W BOCCTAHOBUTENU. MeETOA 3JIEKTPOHHOTO OarnaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKeHUEe TNEpPOKCHAAa BOAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJECHNUE PEAKIIU HOHHOTO 0OMEHa, ONpeiesIeHUE
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHUYECKOW pEAKIMU M TOJOKEHHUE XUMHUYECKOTO
PaBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemeTawioB B [lepruoandyecKkoil cucTeMe XuMHYECKUX SJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUcIopoa, cepsl, pocdopa u
yriiepoja).

Bonopon. ITlomydyenue, pusnueckne M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJJIaMU ¥ HEMETAJUIAMU, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ napuapl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrOCOObI MOMydeHUs, (QU3HUYECKUE H
XMMHWYECKUE CBOMCTBA. ['aJIoreHOBOAOPOABI. BaxkHeuIne KUCIOPOACOACPKAIINEC
COEJIMHEHHUs ranoreHoB. JlabopaTopHble U MPOMBIIIEHHBIE CIIOCOOBI MOJYyUYEeHHUS
rajgoreHoB. [[ppmMeHeHne raJsoreHoB U uX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TONYyYCHHUS
KUCI0poaa. PU3NUYECKMe U XMMHUYECKUE CBOWCTBA M NMPHUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. HaxoxpaeHnume B TpuUpoAe, CIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumuueckue cBoiictBa. CepoBoaopon, cyiabduasl. Oxcun cepul(IV), okcua
cepbl(VI). CepHucTas v cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeneHune cepol U €€ COeJUHEHU M.

A3zor. HaxoxneHue B TMpupoje, CHOcOObl MOMy4yeHUus, (U3MYECKUEe U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUbI. OKCUABI a30Ta. A30TUCTasi U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpruMeneHue azora
U €r0 COeIMHEHHM. A30THbBIE yI00pEHHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBI MOMy4deHUs, (U3HUECKUE U
xummudeckue cpoiictBa. dochunbr u dochun. Oxcunsl dochopa, pochophnas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ya00peHus.

VYrinepoa, HaxoXJAeHHWE B NOpupojae. AJUIOTPOIHBIE  MOJIU(DUKAIUY.
®duznyeckrue W XUMHYECKHE CBOWMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yrinepona(ll), oxcun yraepona(IV), yrombHas kuciotra u eé
CoJIM. AKTUBUPOBAHHBIA Yroyb, aacopOuusa. DyinepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHre MpOCTHIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupome, crnocoObl moyiydeHus, Gu3nueckue u
xumuyeckue cporictBa. Okcun kpeMHusi(IV), KpemHHeBasi KHUCIIOTa, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, ero NoJIy4YeHUe, BUIbI CTEKIIA.

[Tonmoxenne MetamuoB B Ileproandeckoil cucTeMe XUMUUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JOYEK aToMoB MeTaioB. OOmiue
dbusnyeckue cBorcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metawioB.  OOmue  crocoObl
MOJTYYEHHUS METaJIJIOB: TUAPOMETAILTY Prusl, MAPOMETAILTYPrus,
anektpometautyprusi. [lonarue o koppo3uu MeramwioB. CrocoObl 3amuThl OT
KOPPO3UHU.

Oo6mast xapakrepuctruka MmeTtamioB [A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonyudenue, Gu3nuecKue 1 XUuMUYECKUe
CBOMCTBA, HPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAUHEHU.

Oo6mast xapaktepuctuka metamyioB IIA-rpymnmer [lepuogudeckoil cucTemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HYECKHEe U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IMPOCTBHIX BEIIECTB M HUX COECAUHEHUH.
XKécTtkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

AOMUHMI: TTOy4YeHue, Pu3ndecKue 1 XUMHUIECKUe CBOMCTBA, MPUMECHECHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoOTepHbIE CBOICTBa OKcHIAa U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[lepronnyeckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3znyecKue U XUMUYECKHE CBOMCTBA XpoMa M €ro coequHeHuil. OKcuabl u
ruapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U JuXpoMaTthl, UX
OKHCIIUTEIbHBIE CBOMCTBA. [lonyUeHne u npuMeHEHnEe Xpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranna(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcu sl U conu xxeneza(ll) u sxeneza(Ill). Ilomydyenue n npuMeHeHe xene3a u
€ro CIJIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyduenue u
IIPUMEHECHUE MEJIU U €€ COCIUHECHUMU.

[Muuk: momydyeHue, (GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IMHKA. [[pumenenue
[IAHKAa U €r0 COeINHECHU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHHUS BEIIECTB W WX NPEBPAIICHUM:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIE, HU3Yy4YEeHHE KOJuleKIuu «MeTtamipl M CIUIaBbDY, B3aUMOJICHUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX METAJJIOB C BOJOHN (BO3MOXKHO HCIOJIB30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IEJI0YEHN, KAYECTBEHHbBIE PEAKLIMU HA HEOPTraHWYECKUE aHHOHBI, KATUOH BOAOPOJIa
M KaTUOHBI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AOMUHUS U LHUHKA C
pacTBOpaMU KHUCJIOT U IIEJIOYEH, PELICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEMaM
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U (hochop U UX COCIUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponp xumuu B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
0 HAy4YHBIX METOAAX MO3HAHUS U METOJ0JIOTUM HAYYHOTO UccieaoBanus. HayuHbie
MPUHIIUAIBI OPTaHU3alUH XUMHYECKOTO MPOU3BOACTBA. [IpoMBIlTIeHHbIE CITOCOOBI
MOJTYYeHUs] BaKHEUIIIMX BEIIECTB (HAa MpUMepe MPOM3BOJCTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, MeTaHoa). [I[poMBIIIeHHBIE CTIOCOOBI MTOTYYEHUS METAIIJIOB U CILJIABOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPEAbl U €ro NocaeAcTBUs. Poib Xxumuu B
o0ecTieYeHUN YHEPTETUIECKON OE30ITaCHOCTH.

Xumus MW 3I0pOBbE UeloBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCMOJIb30BaHUs JICKAPCTBEHHBIX IpenapaToB. Posib XumMuy B pa3BUTHU MEIUIMHBL.

XWMHs TIAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib Xxumun B
o0ecreueHnH NHUIeBOi 0e30MaCHOCTH.



Kocmetnueckne u mapdromepHbie cpenactBa. bertoBas xumwms. [IpaBuia
0€301acCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusi B CTPOUTEIIbCTBE: BaKHEHIIME CTPOUTEIBHBIE MaTepuasbl (LIEMEHT,
OCTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEeHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 11 25neKTpoHUKU. HaHOTEXHOMIOTMN.

Pacuérurle 3amaqn.

Pacuétel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE WM 00bEMY OJTHOTO M3 YUACTBYIOIIHUX B PEAKIIUU BEIIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIM OJTHO U3 BEIIECTB UMEET
puMecH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUU, €CIIA OJHO
M3 BEILIECTB JaHO B BHUAE pacTBOpa C ONPENEIEHHONM MAacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM U MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA B
pacTBOpE, AOJH BBIXOJIA MPOYKTA PEAKIIMUA OT TEOPETHUYECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmsi  MEXNpEAMETHBIX CBA3€H NpU  HU3yYeHUHM oO0med u
HEOpPraHu4ecKorM xuMuM B 11 Kilacce oCcylIeCTBISIETCSl YE€pPE3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTIACIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYUHBIN (akKT, TUIIOTE3a,
TeOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KiacCu(PUKalus, MepuoauIHOCTh, HAOIIOICHUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEJNb, MOJICIIMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, PAIUOAKTUBHOCTb, MOJIEKYJIa, DHEPTeTUUECKUN YPOBEHbB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHME BEIECTBA, HWJEalbHBIM Tra3, (Quznueckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUSI, CKOPOCTh, IHEPTHS, Macca.

buomorus: kierka, opranusM, 3KocucTema, onocdepa, MeTadbonu3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJIbI, HYKJIEUHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbI€, TOTUIURO,
pecypchl.

TexHoyorus: XUMUYECKasi MTPOMBIIIJIEHHOCTh, METAJUIypPIrusi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaneBTUyecKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONIME COCTaBISIONIME: OCO3HAHHE
OOyJarOIMMHUCST POCCHUMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACIICHUIO; HATMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(OpPMHUPOBAHHOCTh OIbITA IO3HABATEILHON M MPAKTUYECKON JIESITEIbHOCTH
oOy4Jaronuxcs B MPOIECCE peanu3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTATBl OCBOCHUA TMpeaMeTa «XUMHUSD  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOW JESITEIHHOCTH
oOydJaronmxcst B MPoIecce peaan3aiud 00pa3oBaTEIbHON NESITEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPAJIKY;

MPEJCTABJICHUSI O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIHLHOCTH MPHU CO3AaHUN YUSOHBIX
MIPOEKTOB, PEIICHUHU YUYEOHBIX U MO3HABATEIBHBIX 33/1a4, BHITOJIHEHUN XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh WM TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YUEOHOU JMeATEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHUSI XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CTh pPE3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIbHBIX  IMOUCKOB,
MIOCTOSIHHOTO TPYAa YYEHBIX U MPAKTUKOB;

VMHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B MTOJYYEHUH U MOCIEAYIOIIEM aHAIN3E
uH(OpMAITUH O TIEPEAOBBIX TOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE TMOBEJEHHUE U MOCTYIKH CBOMX TOBApHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUN
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJbTYPbI 310POBbS:

MOHUMAaHUsI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIO/IeHUsT TIpaBWi O€30MacHOro oOpalieHusi C BEllecTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOKAIOLINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  YueOHO-HCCIeI0BaTeIbCKOM
JEATEeIbHOCTH, OOILIECTBEHHO TOJE3HOW, TBOPYECKOM MW  JpPYrux BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE Y4YacTHE B PEIICHUM TPAKTHYECKUX 3a/a4y
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY M3y4YeHHUI0 npodeccuil pa3iuyHOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MTPEMETHBIX 3HAHUM TI0 XUMUHU;

YBaXEHUS K TPYY, JIIOJISIM TPyAa U pe3yabTaTaM TPYJAOBOU IeATEIHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyayuiedl mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpedHOCTEH 0011eCTBa;

6) 3K0J10THYeCKOr0 BOCIIUTAHUS

DKOJIOTHYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

NOHUMAaHUsl TJIOOAIBHOIO XapakTepa 3KOJOTUYECKHX MpoOJeM, BIMSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATILHOM CpEIbl;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHNs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN  OKPYNKAOUIEH
OPUPOAHON Cpene, YMEHHS IPOrHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTMYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILAT UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSl UMM B ITO3HABAaTEJIbHOM, KOMMYHHKAaTUBHONH M COIMAIbHOU
IPAaKTHUKE, CIOCOOHOCTH U YMEHHS AaKTUBHO MPOTHUBOCTOSITH HJCOJIOTUHU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CHEeUU(PUKH XUMHHM KakK HayKd, OCO3HaHUs €€ poJid B
(GOpMHUPOBAHNUN PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHNUs 00 OKpYyXarollleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aAKOHOMEPHOCTEH W pEelEeHUU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJISI COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIPABICHHOCTH W BaKHOM POJIM B CO3aHUU
HOBOM 0a3pl MaTepHAIbHOW KYJbTYpbl, B pEHICHUU TJIOOAIBHBIX MPOOJIEM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOW, MUIIEBOM U
HKOJIOTHYECKON 0€30IacHOCTH, B PA3BUTUHM MEAMIIMHBI, O0OECIEUYEHUH YCIOBUI
YCHELIHOTO TPYJa U 3KOJIOTUYECKU KOM(POPTHOM JKMU3HU KaXKAO0T0 4jieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAaHHA CYUIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
IMPOUCXOMSIINUX B HEM U3MEHEHHI, YMEHHUS J1e71aTh 000CHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLHSX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKOMN €SI TENIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMA 1O XHMHHU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B pazNuyHbIX chepax npodeccruoHaabHOM
NEeSATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3yabTaThl OCBOCHHSI TPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMblE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIONIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaOIINe
IIEJIOCTHOCTh HAYYHOHW KapTUHBI MHpa W CHEIU(PUKY METOIOB TO3HAHUSA,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIiecc, CUCTeMa, Hay4YHbIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, NCCIIeI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

yHHUBEpCadbHbIe y4eOHBIC NEHUCTBUs (ITO3HABATEIbHBIE, KOMMYHHUKATHUBHEIE,

peryJISITUBHBIC), 0o0ecIIeYnBaroIne dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00yJarOITHXCS;
CITOCOOHOCTBH o0yyarommxcs HUCIIOJIb30BATH OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS W YHHUBEPCAIbHBIC y4YCOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETryJSTUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHBIEC YHHMBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUS

1) 0a3oBble JIOrHYecKune JeCTBUSI:

CaMOCTOSITeTbHO  (DOPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LENN JCITEIbHOCTH, 3aJaBasi NapaMmeTpbl W KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI ACATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPAKTEPHBIC MPU3HAKUA TOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHSTHSI JIJIsl OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU MJI KJIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTAHABIIUBATh IPUYUHHO-CICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMUECKWE PACCYXJICHHUS (MHIAYKTUBHBIC, JIC€IYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) 2JIEMEHTa, XuMHU4Yeckas (popMyra, ypaBHEHHUE XMMUUYECKON peaKIuu
— MPU PElICHUH Y4YeOHBIX TMO3HABATEIbHBIX M MPAKTHUUYECKUX 3ajad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3YYaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BEIIECTB U XUMHUYECKUX
peakuuii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS W IIPOBEICHMUS
YUYEHHUUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyIHpoBaTh
0000IIEHNS Y BBIBOABI OTHOCUTENIBLHO JIOCTOBEPHOCTHU PE3YJIbTaTOB HCCIIEA0BaHNUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMNBIT YUYCHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
JEATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUs MPAKTHYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METO/I0B
MIO3HAHUS.

3) pab6ora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
NoMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUSA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (opM
IIPE/ICTABIICHNU, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(bopMyIUpOBaTh 3alpPOChl U TPUMEHATH PA3NIHYHBIE METOIbI MPU MOUCKE H
orObope wuHpOpMalMKM, HEOOXOAMMOM [JIsl BBINOJHEHHS y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HUCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MTPHU PabOTE C XUMUUYECKON
uHbOpMaIMel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYecCKHe U MaTeMaTHYeCKHE)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEPCAJIbHbIC YUeOHbIe 1eliCTBHA:



3aJ1aBaTh BONPOCHI IO CYIIECTBY 00CYKAaeMOM TEMbI B XO€ TUAJIOTA U/UIH
JMCKYCCUU, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOM MPEIJI0OKEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHOMN 3a/1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIHHO MJIM COBMECTHO CO CBEPCTHUKAMH TP BHITIOJTHEHUN
XUMHYECKOTO 3KCIECPUMEHTA, MPAKTUISCKONH pabOThI 10 MCCICIOBAHUIO CBOWMCTB
W3Y4aeMbIX BEIICCTB, peaau3allii yIeOHOTO MPOCKTa, U (POPMYIMPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUN IpHU
BBIIIOJIHEHUH YYEOHBIX U HCCJIENOBATEIbCKUX 3a7ad, BbIOMpaTh HamoOoJee
3¢ deKTUBHBIN Ccrnoco0 HX pemeHus ¢ Y4YETOM TMOJYyYEeHHsS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISTh CAMOKOHTPOJIb JEATENBHOCTH HAa OCHOBE CaMOaHAIW3a H
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yJbTaThl OCBOEHUS MPOrpaMMBbI [0 XMMUU HA YIiIyOIEHHOM
YPOBHE Ha YPOBHE CPEHETO 00I11ero 00pa30BaHus BKIIOYAIOT CieU(pUUECKUe 1JIs
y4eOHOro npeameTa « XUMHUS» HaydHble 3HAHUS, YMEHHS U CIIOCOOBI IeHCTBUH 110
OCBOEHUIO, UHTEPIPETAIMN U NMPeoOpa30BaHUIO 3HAHUM, BUIbI EATEIBHOCTH 10
MOJlyYEHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX Y4eOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C XUMUEH. B
POTpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAThl MPEACTABICHBI MO TOJAaM
WU3Y4YCHHUS.

10 KJIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHsI»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECHEUYEHHH YCTONYMBOTO
Pa3BUTHS YEJIOBEUECTBA B PELICHUU MPOOJIEM IKOJIOTHYECKOM, SJHEPreTHYECKON U
MUIIEBON 0€30MaCHOCTH, B PAa3BUTUH MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn PalMOHAIEHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIECH KYJIbTYpPHI
YeJI0OBEeKa, a TAK)KE HKOJIOTMYECKH 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
Y TIPUPOJIHOM CpENE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUECKUM IJIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BbEM, YTIIEPOIHBIN CKEIET, GyHKIMOHATbHAS
rpynmna, pajaukail, CTPYKTypHble (opMynbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOJOPOJIHI,
KHCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEOUHEHHUSI, MOHOMED, MOJIHUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OPraHUYECKUX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpPEBpallCHUs OHHEPruM TMpPHU XUMHUYECKUX PEAKUHUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHWMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakiui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX UX POTEKAHUs], O B3aUMHOM BIIMSIHUU aTOMOB U TPYIIIT aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbIM 3ddexTri, opueHTanTsl 1 u Il pona);
(dakToIOTHYECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATEIIbBHOCTH YEJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIAX XUMAYECKOTO MPOU3BOACTBA
(Ha MpuMepe POU3BOICTBA METAHOJIA, TIEPEePaObOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHCHUN;

c(hOpMHPOBAHHOCTh YMEHMIA:

MCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHUIECKUX
BEIECTB;

COCTaBJISAITb YPaBHEHUS] XMMHUYECKHX PEAKIIMI M PACKPbIBaTh UX CYLIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIM  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OanaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBIIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WIUTHOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUMN: YCTaHABJIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne COeAWHEHUM, JaBaTb WM Ha3BaHUS [0 CHUCTEMATHYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPHUH,
ATWICHIJIMKONb, (GeHos, (QopManbIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIJIOTa, CTEAPUHOBAsSI, OJIEMHOBASI, TAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHMHUYECKONW CBSI3UM B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W WOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa st 0OObICHEHUSI 3aBUCUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3UIECKUE
U XUMHYECKHME CBOMCTBA THUIUYHBIX MPEICTABUTENECH Pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEUIECTB: aJIKaHOB, IIMKJIOAIKAHOB, aJIKCHOB, aJIKaIMEHOB, aJIKUHOB,
apoOMaTUYECKUX YTIJIEBOJOPOJOB, CIUPTOB, aJIbJIETU/IOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCIUHEHUN U AMHUHOB,
AMUHOKHCIIOT, O€NTKOB, yIJIeBOJOB  (MOHO-, JHU- H  TIOJIUCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C MCIOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TMOATBEP)KJIAaTh Ha KOHKPETHBIX TMpPUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUH OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (O- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUYHUKHU YTJIEBOJIOPOJTHOTO
CBIpbs (HEPTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI €ro EPepadOTKH U IPAKTHIECKOE
pUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUW O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM W MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSTH OCHOBHBIE OTIEPAIlUU MBICIIUTEILHOM
NEATETPHOCTH — aHAIW3 W CHHTE3, CPaBHEHHE, 000OIIeHWEe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE PUYMHHO-CIICICTBEHHBIX CBSI3€M — JJI1 U3YUYEHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHajJbHOI0 €IMHCTBA MU,
WCITOJI30BaTh CUCTEMHBIC 3HAHUS 1O OPraHUYECKOW XUMHUU JIJIsi OOBSICHCHHUS WU
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHUM: IPOBOJIUTH PACUETHI IO XMMUYECKUM (popMyiaM
U YpaBHCHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYUH
(mMacca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPH3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUUYECKOH (HOpMyIibl
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOAYKTaM
CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, aHAJTU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JACSATEILHOCTH YEIOBEKA, CBA3aHHOM C epepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPEelIeHUuN mpolaeM
B CUTYallUsIX, CBA3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (TOJIYyUYeHHE W M3Y4YEHHE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB W
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTATbHBIX
33J1ad 110 PACMO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IIPaBUII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopmMyIHpoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIATH B pazIudyHoOu dopme
pPE3yJIbTAThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPABHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPY KAIOILIEH
MIPUPOJTHOM Cpebl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HABATh OINACHOCTh TOKCHUYECKOTO JCHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, TOHUMAas CMbICH TTokazaress [1/1K;

aHAJU3UPOBATh IEJIECOO00PA3HOCTh NMPUMEHEHUSI OPTaHUYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4dHas U y4eOHO-HAydHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaluu, HTEepHET U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUUYECKYIO HH(POPMAIIHIO, TIepepadbaThiBaTh €€ U UCIOIH30BAThH B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XUMUS OTPaxKaroT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBIECHUW NPHUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOH, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
WMCTOYHUKOB SHEPTHH, B OOECMEUEHUHU PAlMOHAIBHOIO MPHUPOIOINOIb30BaHUS, B
dbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE ITOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, JIPO aTOMa, U30TOIIbI,
AJIEKTpOHHAs o000JIoYKa aroma, S-, p-, d-aTOMHbIE OpOUTalM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alMs aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCJIEHUS,
XUMHUYECKasi CBs3b (KOBAJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUIMYECKAasl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAass JTUCCOIMAlMs, CTENEHb JHUCCOIMAIlUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEb, TEMJIOBON 3 dekT
XUMHUUYECKOIN peakuu, CKOPOCTh XUMUYECKON pEeaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUYECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIINE B OCHOBE TOHUMAHHUSI PUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISIPHOM YPOBHSIX;
MPEJACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHU, TEPMOIUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PaKTOJOTMYECKUE CBEICHHSI O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY W NPAKTUUYECKON AEATEIBLHOCTH YEJIOBEKa, OOIMMX HAayYHBIX
MPUHLHIAX XUMAYECKOTO ITPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATh XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIONIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN’;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHHH XWMHUYECKUX  PpEaKLUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAICHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COECJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPHUCTAUIMYECKON pEmETKA
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M M THUINA KPUCTAJIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OpPMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPTraHUUYECKUE BEIIECTBA
10 UX COCTaBYy, XMMUYECKUE PEAKIIMH 10 Pa3IMYHbIM PU3HAKaM (YUCIy U COCTaBY
pearupyomux BeUIeCTB, TEIJIOBOMY 3(PQPEKTy peaku, U3MEHEHHUIO CTEHeHEH
OKHUCJIEHHSI 3JIEMEHTOB, OOpAaTHMMOCTH, YYAaCTHIO Karaju3aTopa W Jpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM JUIsl  KJIACCHU(DUKALMH
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IEPUOIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa,  UCHONB3YS  TMOHATHSA
«9HEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHW», «S-, p-, d-aTOMHBbIE
opOuTaNM», «OCHOBHOE U BO30YXIEHHOE JHEPreTHUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr [, U.
MeHeneeBa, BaJIEeHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS UX
AIIEKTPOHHBIX 000JIOYEK;

cOPMHPOBAHHOCTh ~YMEHMI:  XapakTepH30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJTBEPKIAThH
CYILIECTBOBAHUE TEHETUYECKOW CBS3M MEXIy HEOPraHWYECKUMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUHN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUM;

cOpPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI DJIEKTPOHHOTO OajiaHca
THX pEeaKUuid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHWW;  pEakUu{d  TUAPOJIN3a;  peaKuui
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTM XHMHYECKOW PEaKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JIeXKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHUakKa,
oOlue HayyHble MPUHIUINBI XUMHUYECKHUX TPOU3BOJCTB; IEJIECO00PA3HOCTD
MPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUS SIBJICHUWA MpUpPOABl — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
YMEHHS IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsI OOBSICHEHHS XUMHUYECKHX SIBJICHUHM, MMEIOIMIMX MECTO B MPHUPOJE,
MPAKTUYECKOM JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBISITH B3aMMOCBSI3b XMUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSITUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLICHTPALWs,;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTesisi pacTBOPOB KHUCIOT M IIETIOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
onpeneIéHHOM MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WM JIAHO B HM30BITKE
(MMeeT mpuMecH ); JOTU BBIXO/a MPOAYKTA PEaKINK;, 00bEMHBIX OTHOIIICHHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCMEpUMEHT  (MpOBEACHHME  peakuuMid  HMOHHOro  OOMeEHa,
MOJATBEPKICHNE KAYECTBEHHOIO COCTAaBa HEOPraHMYECKUX BEILECTB, ONPEACICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIBI) HWHIWKATOPOB, W3YyYCHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHUYECKOW PpEaKIMH, pPEIICHUE
AKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawiey u  «Hemeramisy) ¢
COOJII0/IEHUEM TpaBUil 0€30MacHOr0 OOpallleHHs C BEUIECTBAMU U JaOOPATOPHBIM
obopynoBaHueM, GOPMYITHPOBATH IETh UCCIEIOBAHUS, PEJCTABIATH B Pa3IMIHON
dbopMe  pe3ynbTaThl  OKCIEPUMEHTa, AaHAJIM3UpPOBaTh W  OIECHHWBATh WX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh TTpaBUIa TOJIb30BAHUS XUMHUYECKON
nocyol M j1abopaTopHbIM OO0OpyAOBaHHEM, OOpaIIeHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOU
JEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3/I0POBbs, OKPYKAIOWIEH MPUPOIHOU
Cpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMH: OCYIIECTBIIATH II€JICHANPABICHHbBIN TOUCK
XUMHUYECKON MHGOPMAIINK B PA3IMYHBIX UCTOUYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(pOpMaILHIo, mepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a1aueii.
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)1 [IpenenbHbIE YIIEBOJOPOIBI — aJTKaHBI, 5 bubmmoreka [JOK
' LIMKJIOAJIKaHbI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yrieBogopoOIbl: aJKEHbI, 14 | bu6mmoreka IIOK
' aJIKaIMEHb], aJTKUHBI https://m.edso0.ru/d69df650
bubmmoteka IIOK
2.3 ApomaTudecKkue yrieBoa0po ape 8
POMATHHCCKUE YTICBO/0POILI (apeHEN) https://m.edsoo.ru/d69df650
54 [IpupoaHbIE HCTOYHHUKH YITIEBOAOPOJOB U UX 4 bubmuoreka [IOK
' nepepaboTka https://m.edso0.ru/d69df650
bu6nunorexa LIOK
2.5 l"anorennpousBo € yIJIEBOI0POJI0 4 1
1 CHIPOHSBOZTPIC YITIEBOAOPOLOD https://m.edsoo.ru/d69df650
Hroro no pazneny 35
Paznen 3. Kuciopoacoaepskamue opranndeckie coeJuHeHUst

3.1 Cruptel. denon

11

bu6nunorexa LIOK
https://m.edsoo.ru/d69df650




KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1

bu6nmmoreka [IOK
2 . K . 21
3 keToHbl. KapOoHoBbIE KUCIOTHL. CII0KHBIE hitps://m.edsoo.rw/d69di650
a¢upsl. XKupsr
33 VIIeBObI 9 bu6nmmoreka [IOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasnen 4. AzoTconepxaime opranHudecKne coeMHeHus1
4.1 AmuHbl. AMHHOKHUCIIOTEL. benku 12 Bubmiorexa OK
https://m.edsoo.ru/d69df650
Wroro no pazneny 12
Paznen 5. BoicokoMoJieKy/JISIpHbIE COeINHECHUSA
5.1 BricoxoMoiekyIIsIpHbIE COeMHEHUS 6 bubnnorexa [IOK
' yAp & https://m.edsoo.ru/d69df650
Hroro no pazneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102




11 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM uudgpoBbie
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU
Ctpoenue atoma. [lepuoguueckuii 3aKoH
bubmuoreka [{OK
1.1 u [lepuonnueckast cucteMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 bubmmoreka [JOK
' BEIIECCTB https://m.edsoo.ru/2dd57f24
bubnunorexka LIOK
1.3 X 19
HMITHCCRHIE peariind https://m.edsoo.ru/2dd57f24
Uroro no pazueny 39
Pasnen 2. Heopranunyeckasi xumust
bu6mmoreka IIOK
2.1 H 31
CMETALIRT https://m.edsoo.ru/2dd57f24
2.2 Metanst 23 bubmmorexa [OK
https://m.edsoo.ru/2dd57f24
Wroro no pazneny 54
Pa3znen 3. XuMus 4 :KU3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9 but6mmorekxa [IOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB
Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE PecypChl
padoThI padoThbI
[Ipenmer u 3HaueHME
OpraHUYEeCKON XUMHUH,
bubnuoreka [{OK
1 MpeJICTaBICHUE O 1
https://m.edsoo.ru/3686e6f5
MHOT000pa3uy OPraHuYECKIX
COEAMHEHHI
DNEKTPOHHOE CTPOEHUE aTOMa
riepojia (OCHOBHOE U
TP ..( bubmuoreka [{OK
2 BO30YKIEHHOE COCTOSTHUS). 1
https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOXKHOCTH
aToMma yriiepojaa
XuUMHUYEcKas CBA3b B
OpPraHUYECKUX COCTMHEHUSIX.
bub6nmorexa LIOK
3 MexaHu3Mbl 00pa30BaHUS 1
. https://m.edsoo.ru/8d39f5¢8
KOBaJEHTHOH CBS3H, CITOCOOLI
pa3pbiBa CBA3EH
Teopus crpoeHus
. bubnuoreka [{OK
4 OpraHUYEeCKUX COCTMHEHUN A. 1
https://m.edsoo.ru/9e595cb8
M. bytneposa
Buner uzomepun:
5 CTPYKTYpHas, | bu6muoreka [IOK
IIPOCTPAHCTBEHHA. https://m.edsoo.ru/b0e61661

OneKTpoHHBIE AP PEKTH B




MOJIEKYJIaX OPraHUYEeCKUX
COE€IUHEHUN

[IpencraBnenue o
KJIacCCU(PUKALINH U

bub6nmoreka [IOK

6 ceteMatiriecKas https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BEIIECTB

7 Knaccudukanus peaxiuii B bubmmoreka [JOK
OpraHNYeCKOM XUMHUH https://m.edsoo.ru/ba5706aa

8 Bxoanas konTponpHas padbora bubnnorexa [JOK
0 XUMUHU https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKU I
psia, obmast popmyia,

9 HOMEHKJIATypa U U30Mepus, bubnuoreka [IOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 dusnueckne U XUMUYECCKHE bub6nmorexa LIOK
CBOICTBA aJIKAHOB https://m.edsoo.ru/3137711c
Haxosxienue ankaHoB B

1 npupoje. Criocoobl bubmuoreka [IOK
IIOJIyY€HHS ¥ IPUMEHEHHE https://m.edsoo.ru/259b0aSb
AJIKaHOB
[{ukmoankaHbl: 00IIast
¢dbopMyIa, HOMEHKIIaTypa U

12 HU30MepHsi, 0COOEHHOCTH bubnunotexa LIOK

CTPOEHMS U XUMUYECKHUX
CBOMCTB, CIIOCOOBI OJTyUYEHUS
U [IPUMEHEHNE

https://m.edsoo.ru/156730d2




Pemienue pacuérHpIX 33124 Ha
OIIPEIEIICHUE MOJIEKYJIIPHOU
(hOopMyJIBI OPraHUIECKOTO
BEIIECTBA 110 MACCOBBIM

bubnunoreka LIOK

13
JOJISIM aTOMOB DJIECMCHTOB, https://m.edsoo.ru/bf84d8eb
BXOJSIIMX B €T0 COCTaB.
Cucrematuzauus u
000011IeHNE 3HAHUH 110 TEME
AJIKEHBI: TOMOJIOTUYECKU I
psia, obmas popmyia,
HOMEHKJIaTypa, 3J1€KTPOHHOE
bubnunoreka LIOK
14 Y MPOCTPAHCTBEHHOE
https://m.edsoo.ru/273b0ale
CTPOEHUE MOJIEKYII.
CrpykTypHas ¥ LIUC-TPaHC-
M30MEepUs aJIKEHOB
duznyuecKnue 1 XUuMHUECKHE
15 CBONCTBA ankeHoB. [IpaBuio brbmmorexa [TOK
P https://m.edso0.ru/21069ccd
MapkoBHHKOBa
16 Crioco0bl ToTy4YeHus u bubmuoreka [IOK
IIPUMEHEHNE AIIKEHOB https://m.edsoo.ru/665dc058
[IpakTuueckas pabora Ne 1 mo
17 teme "[lonydyeHue >TusieHa u bubmmorexa [TOK
Y . https://m.edsoo.ru/0941eed8
W3y4YeHHUE ero CBOMCTB
Pemrenue pacu€THbIX 3a7a4 HA
13 onpeIelIeHUE MOJIEKYIISIPHOM bubnmnorexa [JOK
(bopMyJIBI OPraHNYECcCKOro https://m.edsoo.ru/e9ea9921
BEIIECTBA
19 AnKagueHsl: CONPSKEHHBIE, bu6muoreka [JOK

HU30JIMPOBAHHBIC,

https://m.edsoo.ru/04298c0a




KyMYJIMPOBaHHBIE.
Oco0eHHOCTH HIIEKTPOHHOTO

CTpOEHUS
20 XUMHYECKHE CBOMCTBA bubnunoreka LIOK
CONPSHKEHHBIX INEHOB https://m.edsoo.ru/e561253d
)1 CriocoOsI MOTy4eHUs U bubmmoreka [JOK
IIPUMEHEHHE aJIKaJIUCHOB https://m.edsoo.ru/1aa81660
AJIKVUHBI: TOMOJIOTUYECKHUI
psia, obmas popmyia,
2 HOMEHKJIaTypa, JIEKTPOHHOE bubnuoreka [IOK
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68bb6ccdc
CTPOCHUE MOJIEKYI,
¢busnueckue cBocTBa
3 XUMUYECKHE CBOMCTBA bubmuoreka [{OK
AJIKUHOB https://m.edsoo.ru/23493a93
24 KauecTBeHHBIE peaky Ha bubmuoreka [IOK
TPOMHYIO CBA3b https://m.edsoo.ru/7b1c48da
)5 Crioco0bl TToTy4eHust U bubmuoreka [IOK
NIPUMEHEHHE AJIKMHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayd: pacu€rsl 1o BuG 110K
nonroTeka
26 ABHEHUIO XUMUYECKOMN
yp https://m.edsoo.ru/5db8e526
peakiumn
7 CucremaTtuzanuus u
0000111eHNE 3HAHUI TI0 TEME
ApEeHbI: TOMOJIOTUYECKUN PSI,
)3 obrmrast popmyrna, bubnuotexa [JOK

HOMEHKJIATypa. DJIEKTPOHHOE
Y IPOCTPAaHCTBEHHOE

https://m.edsoo.ru/a92a7094




29

CTPOCHHE MOJICKYJI O€H30J1a 1
TOJyOJIa, UX (PU3UUECKUE
CBOICTBa

XUMU4YeCcKHe CBOMCTBA
apEHOB: PEAKIIUU 3aMEIICHUS

bubnunoreka LIOK
https://m.edsoo.ru/ad4alaec4

30

XHUMHYECKHE CBOMCTBA
apeHOB: peaKIuu
MIPUCOCTUHECHMS, OKHCIICHHE
rOMOJIOI'0OB O€H30J1a

bubnunoreka LIOK
https://m.edsoo.ru/a44alae4

31

32

33

34

Oco0eHHOCTH XUMHYECKUX
CBOMCTB CTUPOJIA

Pemenue pacu€tHbix 3a/1a4 Ha
OIIPEJIEIICHUE MOJIEKYJIIPHOU
(hOopMyJIBI OPTaHUIECKOTO
BEILIECTBA

CriocoOblI nostyueHus u
MIPUMEHEHUE apEHOB
['eneTndeckas CBSI3b MEXKIY
pa3IMYHBIMU KJlaccaMu
YTJIEBOJOPOOB

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

bubmuoreka [{OK
https://m.edsoo.ru/53461a2c

bubnmorexa LIOK
https://m.edsoo.ru/6f717d09

35

Pacuétel o ypaBHEeHUAM
XUMHYECKUX PEAKIIUH.
Cucrematuzanus u
000011IeHHE 3HAHUH 10 TEME

36

37

[Ipuponnsiit ra3. [lomyTHeie
He(TsAHbIE ra3bl

KameHHBI# yrosib U mpoyKThl
ero nepepaboTKu

bubnunorexa LIOK
https://m.edsoo.ru/69b3398b




38

39

40

41

42

Hedtp 1 ciocoOwr eé
nepepadbotku. [Ipumenenue
MIPOYKTOB MEepepadoTKH
HetH

['eHeTHuecKas CBSI3b MEXITY
Pa3IMYHBIMH KJIACCAMU
YTJIEBOJOPOIOB
["anoreHonpou3BoOIHBIC
YIJIEBOJOPOJIOB: JICKTPOHHOE
CTPOCHUE; PEaKIUH
3aMEIIEeHUS rajoreHa

JeiicTBue 1menoyei Ha
raJIOTeHIIPOU3BOIHBIC.
B3aumonelictBue
JIUATAJION€HAIKaHOB C MarHHEM
U LIHHKOM

Cucremaruzanus u
00001IeHHe 3HAHUH 110
pazneny "YrieBonopoasl"

bu6nmoreka [IOK
https://m.edsoo.ru/21f9de78

bubnunoreka LIOK
https://m.edsoo.ru/82b4d759

bubmmoteka IIOK
https://m.edsoo.ru/20e89f22

43

KonTponbhas pabota no teme
"Yrnesogopoast”

bu6mmoreka IIOK
https://m.edsoo0.ru/95¢9e298

44

[IpenensHble OJTHOATOMHBIE
CIIHPTHI: TOMOJIOTHYECKHUHA
psn, obmas hopmyra,
CTPOCHHUE MOJIEKYIT,
M30MepHsi, HOMEHKJIATypa,
knaccupukanus, pusnyeckue
CBOMCTBA

bubnunorexa LIOK
https://m.edsoo.ru/df04c5cd




XUMHYECKHAE CBOMCTBA

45 MpeAeNIbHBIX OJITHOATOMHBIX bubmmorexa [TOK
pel A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl MoJTy4eHus u
bub6nmoreka [IOK
46 MIPUMEHEHHUE OJTHOATOMHBIX
https://m.edsoo.ru/484100000000000
CIUPTOB
[Ipocteie 3¢upsr:

47 HOMEHKJIaTypa U U30Mepus, bubmmoreka [JOK
0COOEHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOroaroMHsbI€ CIIMPTHI:

48 STUJICHTJIMKOJb U TIUIEPHH, bubmmoreka [JOK
X QU3MYECKUE U XUMHYCCKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
Crioco0pl Mosty4eHus u

bubnunoreka LIOK
49 MPUMEHEHNE MHOTOATOMHBIX
https://m.edsoo.ru/d12e567d
CIIPTOB
@eHOJI: CTPOCHUE MOJIEKYJIBI,
50 (u3uvecKue CBONCTBA bubmmorexa [TOK
' https://m.edsoo.ru/2ce726f8
ToxcuyHOCTH PeHOIIa

51 XUMHYECKHE CBOMCTBA bub6nmorexa LIOK
¢denona https://m.edsoo.ru/037ca5{9

57 Crioco0bl TToTy4eHust U bubmuoreka [IOK
npUMeHeHue peHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2.

53 Pemenne bubnunotexa LIOK

AKCIIEPUMEHTAJIBHBIX 3aa4
o TeMe "Cruptel U heHosnr"

https://m.edsoo.ru/fd0ced09




Cucrematuzanus 1

bu6nmoreka [IOK

54
0000111eHE 3HAHUI 10 TEME https://m.edsoo.ru/1810cb9b
Anbaeruipl U KETOHbI:
3JIEKTPOHHOE CTPOCHHE
55 KapOOHUJIBHOU T'PYIIIIHI; bubnmnoreka HOK
TOMOJIOTHYECKUE PSPI, https://m.edsoo.ru/b139beaa
obmiast popmyna, U30MEpHs U
HOMEHKJIaTypa
Anbaeruipl U KETOHbI:
. bubnuoreka [{OK
56 (hU3UYEeCKre CBOMCTBA;
https://m.edsoo.ru/c887425¢
peaKkyu MPUCOCTUHEHUS
Peaknumn oxuciaeHus u
bubnunoreka LIOK
57 Ka4eCTBEHHBIC PEAKIIMHI
https://m.edsoo.ru/a393baa9
aJbJIETUA0B U KETOHOB
53 Crioco6bl TosTy4eHust bubmmoreka [JOK
aIbJCTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/IETbHBIE
59 KapOOHOBBIE KUCIIOTHI, bub6nmorexa LIOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJI
N3omepus u HOMEHKIIaTypa
bub6nmorexa LIOK
60 KapOOHOBBIX KUCIIOT, UX
. https://m.edsoo.ru/700cc87b
¢u3nueckue cBoiicTBa
XHWMHUYECKHE CBOMCTBA
61 apeaeabHBIX OJHOOCHOBHBIX bubmmorexa TIOK
P https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
& OcoOeHHOCTH CBOMCTB but6mmoreka [IOK

MYpPaBbUHOM KHCIIOTBHI.

https://m.edsoo.ru/bb31be71




MHoroo6pa3ue kKapOOHOBBIX
KHCIIOT

Oco0OEeHHOCTH CBOMCTB:

HCIIPCACIIBHBIX U
ApOMaATHYCCKUX Kap6OHOBI>IX,

bu6nmmoreka [IOK
63 TUKapOOHOBBIX,
https://m.edsoo.ru/83a08773
THJIPOKCUKAPOOHOBBIX
kucior. IIpencraBurenu
BBICIINX KapOOHOBBIX KUCIIOT

64 [TonsiTHE O TPOM3BOIHBIX bubnnorexa [JOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
Crioco0pl Mosty4eHus u

bubnunoreka LIOK
65 MIPUMEHEHHE KapOOHOBBIX
https://m.edsoo.ru/7¢065¢9d
KHCIIOT
Crnoxuble 3¢upsbL:

66 TOMOJIOTUYECKHH psiJl, oO1as bubmmoteka IIOK
¢bopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dusnueckne U XUMUYECCKHE bub6nmorexa LIOK
cBoiicTBa 3(hHpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1ay:

110 YPaBHEHHUIO XUMUYECKOM

68 peakiiu, Ha ONpeiesieHre
MOJIEKYJISIPHON (OpMYIIBI
OpPTraHUYECKOTO BEIIEeCTBA
[TpakTuyeckas pabora Ne 3.

bubnunorexa LIOK
69 Pemenue

OKCIICPUMCHTAJIBHBIX 3a/1a4

https://m.edsoo.ru/486671fb




o Teme "KapOoHoBbIe
Kuca0Thl. CioxxHblie 3Gupsr”

Kupsl: ctpoenue,

bubnunorexa LIOK
70 (bU3UYECKHEe U XUMUYECKUE
. https://m.edsoo.ru/al9c5b98
CBOMCTBA (THIPOJIN3)
Oco0eHHOCTH CBOWCTB
71 KHUPOB, COJAEPIKAIIUX OCTATKU Bbu6muoteka [JOK
HENpeaeabHbIX KUPHBIX https://m.eds00.ru/b0331922
KHUCIIOT. XKupsl B mpupojie
Mpbuta Kak COJIM BBICIITUX
KapOOHOBBIX KHCIIOT, UX
72 Moroiiee aeiicteue. [lonsitue bubmmorexa [IOK
' https://m.edsoo.1ru/3¢566565
0 CHHTETHYECKHX MOIOIINX
cpenctax (CMC)
I'eneTnueckas CBsI3b
73 YIJIEBOJIOPOOB U bubmmorexka HOK
KHACIOPOACOIepKALIUX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB
74 Pacuétel o ypaBHEeHUAM
XUMHYECKUX PEAKIUi
75 Cucremaruzanus u bubnuoreka [{OK
0000111eHIe 3HAHMI 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO6mras xapakTepucTruKa
76 YTJIEBO/IOB U KJIacCU(UKaLus bu6muoreka [IOK

yTIEBOJIOB (MOHO-, TU- U
MOJIMCAXapHUIbI)

https://m.edsoo.ru/7a9693al




Mounocaxapuabl: pu3nuecKue

77 CBOIICTBA U HaXOXXJEHUE B bubnmorexa LHOK
https://m.edsoo.ru/b4bdda2d
pupoie
[IpumeneHue riaoKo3bl, €€

73 3HAYCHHUEC B bubnuorexa [JOK
JKU3HENCATECIbHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapupl: caxaposa,

79 MaJIbTO3a U JIAKTO03a. bubnunoreka LIOK
HaxoxaeHue B npupojie u https://m.edsoo.ru/eb0384e7
MPUMEHEHUE TUCAXapUJIOB
[Tonucaxapuasl: cTpoeHUE

20 MaKpOMOJIEKYJI, PU3NYECKUE bubmmoreka [JOK
1 XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MPUMEHEHUE

31 [TonsiTHe 06 UCKYCCTBEHHBIX bubmmorexka HOK
BOJIOKHAX https://m.edsoo0.ru/6216e766
Pemrenne pacueTHsIX 3aa4 Ha

2 oTmpe/ielIeHUE 10U BbIXOa bubnnorexa [JOK
MPOIYKTa peakuu OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOXKHOTO
Cucremaruzamus u

83 00001IeHne 3HaHUH 10 bubmorexa HOK

https://m.edsoo.ru/08d4364c
pazaeny
KonTponbHas pabota mo Teme
bubnunotexa LIOK
84 "Kucnopoaconepxaiue

OpraHu4eckue coeauHeHus"

https://m.edsoo.ru/42c6678¢




AMuHBIL: K1accu(UKaIs,
CTPOCHHE MOJICKYJI, 001Iast

85 dbopMmyia, u3omepus bubmmorexa [JOK
pMY18, pHs, https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa U (pusnyeckue
CBOMCTBa
26 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
anmn(aTUuecKuXx aMHHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTPOEHUE aHWINHA,
bubnunoreka LIOK
87 0COOCHHOCTH XUMHUYECKUX
o https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CriocoOpl 1osty4eHus u
bubnunoreka LIOK
88 pUMEHEHHE AT (aTHIECKIX
https://m.edsoo.ru/eal38763
aMHHOB
AMWMHOKHCIOTEL:
HOMCHKJIATypa U H30MEPHS
P . P, bubnunoreka LIOK
89 (u3nvecKue CBOMCTRA.
https://m.edsoo.ru/d1773e80
OTtnenbHBIC IPEACTABUTENH Ol
aMHHOKHUCIIOT
XUMUYECKHE CBOMCTBA
aMUHOKUCJIOT, UX
bubmmoreka IIOK
90 OMOJIOTHYECKOE 3HAUCHUE
https://m.edsoo.ru/77df705a
amuHokucior. CUHTE3 U
TUAPOJIN3 IENTUI0B
Bbenkxu xak ripupogHbIie
pHp bubnunorexa LIOK
91 MTOJIMMEPBI; CTPYKTYPBI
https://m.edso00.ru/429e¢9899
0eIKOB
9 XuMuYecKre CBOMCTBA bu6nunorexa LIOK

0€eJIKOB

https://m.edsoo.ru/6237306d




A3zoTcoaepkaliue

reTePOLUKINYECKIE

93 coenunenus. HykienHoBbie bubnmorexa LHOK
KHCIIOTHI: COCTAB, CTPOGHIE I https://m.edsoo.ru/521d1431
Omooru4eckas poib
[TpakTrueckas padota Ne 4.
Pemenue

94 SKCIIEPUMEHTAIBHBIX 33724 bubnmorexa HOK
0 Teme "AsoTCofepKAIIE https://m.edsoo.ru/8e3c02d1
OpraHu4ecKue coeauHeHus"
[TpakTrueckas padora Ne 5.
Pemienue

95 AKCIIEPUMEHTAIIbHBIX 33724 bubnnorexa [IOK
T — https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTUHCHHM"
KonTponbHas pabota mo Teme

96 "A3zoTcoepkarine bubnuorexa [IOK
S — https://m.edsoo.ru/ce561bc7
OCHOBHBIE TOHSATUSI XUMUHU
BBICOKOMOJIEKYJIIPHBIX

97 COEAMHEHHI U METOIbI UX bubmorexa HOK
CHHTE3a —MOMHMepH3AIIA 1 https://m.edsoo.ru/7aa63ebd
TTOJTUKOHICHCAITHS

08 [Inactmaccel. YTunuzanus u bubmuoreka [{OK
nepepaboTKa MiIacTuka https://m.edsoo.ru/82242e0f
DacToMepbl: HaTypaJIbHBIN

99 CUHTETUUYECKUE KAYyUyKH. bubnmorexa LHOK

Pesnna

https://m.edsoo.ru/246103ec




100

101

102

Bonokna: HaTypanbHbIE,
HCKYCCTBECHHBIE,
cuHTernyeckue. I[lonumepsr
CIELMAJIbHOTO HA3HAYEHUS

[TpakTrueckas padota Ne 6.
Pemenne
SKCIEPUMEHTAIIbHBIX 33724
o teme "Pacro3naBanue
IUIACTMACC ¥ BOJIOKOH"

O06006111eH1E U
CUCTEMAaTH3alHsI U3YYECHHOTO
Marepuaa 1o TeMme
"BricokOoMOIEKyIsIpHBIE
coeluHEeHHS "

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

bu6nmoreka [IOK
https://m.edsoo.ru/5963a601

bu6nmmoreka [IOK
https://m.edsoo.ru/3aebd77a

bubnuoreka [{OK
https://m.edsoo.ru/6a22ble8




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontpoabubie IIpakTuueckue bp
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcbl
| AtoMm. CocTaB aTOMHBIX sJIEp. | bubnmoreka [JOK
XUMUYECKUM 351eMeHT. Y30TOmbI https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI04eK | bubnnoreka [JOK
aTOMOB, KBAHTOBBIC YHCJIA https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanus XuMuaeckux | bu6mmoreka [IOK
AJIEMEHTOB (S-, p-, d-, f-3eMeHTHhI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpoOHOB 110 | bubnnorexa [HJOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOHPUTypalnu
5 aTOMOE BJ'ICMGHTOBq; OZEOBHOM u 1 bubmmorexa [TOK
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUHU
6 DJEeKTPOHHBIE KOH(PUTYpalluy HOHOB. | bubnnoreka [JOK
DNEeKTpOOTPULIATETbHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
7 XAMUYECKUX 3yiemeHToB /1. U 1 brbmorexa HOK
T . https://m.edsoo.ru/16957c01
MeneneeBa, CBs3b C COBPEMEHHOM
TEOpHUEI CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHH S CBOWCTB
bu6mmorexa [IOK
8 XAMHUYECKHX JIIEMEHTOB U 1
https://m.edsoo.ru/f8468927
00pa3yeMbIX MU MPOCTHIX U




CJIOXKHBIX BEILIECTB I10 TPYIIIaM U
nepuoiam

BxonHas koHTposbHast paboTa mo

bubmuorexa [JOK

pPacTBOpOB

9
XUMHUH https://m.edsoo.ru/8fad2942
Bunsl xuMu4ueckou CBSI3H.
MexaHu3MBbl 00pa30BaHUS
10 KOBaJICHTHOHU cBS3U. Bogopoanas buGnnorexa LIOK
' p https://m.edsoo.ru/5a8072af
CBA3b. MeXMOJIEKy IS pHBIE
B3aUMOJICUCTBUS
BaneHTHOCTh ¥ BaJICHTHBIE
1 BO3MOXHOCTH aTOMOB. CBSI3b bu6mmoreka [IOK
JJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
KX TEOMETPUUYECKUM CTPOCHUEM
[IpencraBneHus 0 KOMIUIEKCHBIX
bubmuorexa [JOK
12 COEJIMHEHUSX: COCTaB U
https://m.edsoo.ru/8c66bl2a
HOMEHKJIaTypa
BemectBa MonekyasipHOTo U
13 HEMOJICKYJISIPHOTO CTpOeHUS. THIbI bubnnoreka [JOK
KPUCTAUIMYECKUX PEIIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[lonsiTHE O IMCTIEPCHBIX CUCTEMAX.
14 IIpencraBinenue 0 KOJIOUIHBIX bubmnorexa [IOK
P https://m.edsoo.ru/da2c70e4
pacTBopax
WctruHHBIE pacTBOPHI: HACKIILIEHHbBIE
15 Y HEHACBIIIEHHBIE, PACTBOPUMOCTD bubmorexa HOK
> P P : https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 Crioco0ObI BEIpaKEHHS KOHIIEHTPAIIH bubnuorexa [JOK

https://m.edsoo.ru/328e653a




Pemtenue 3amay ¢ UCIOIL30BaHUEM
OOHATHUH '"'MaccoBas I0JIA

bu6mmoreka [IOK

17 pacTBOpEHHOTO BeriecTna', https://m.edsoo.ru/785e0ab4
"MoJsipHast KOHIEeHTparus"

13 Kiaccudukanus 1 HOMeHKIaTypa bubmuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3aius 1 0000IIeHNe bubnmoreka [JOK
3HaHUH 10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas padora no remam
"Crpoenue atoma. [lepuoanueckuii

20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMHYECKUX 3eMeHTOB [[. U. https://m.edsoo.ru/70a60aa4
Mengaeneena", "CTpoeHue BEIIECTBA.
MHoroob6pasue BemiecTs"
Krnaccudukanus XaMHIECKUX
peakuil B HEOPraHUYECKON U

)1 OpraHUYECKON XUMHH. 3aKOH bubnuorexa [JOK
COXpaHEHUs MACCHI BEILIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHUS SHEPTUU
MIPU XUMUYECKUX PEAKIUIX
TennoBsie A3 HEeKTH XUMUYECKUX

22 peakuuil. TepMoxumuyeckue bubnmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruucnenus mo ypaBHeHUSIM

23 XUMHYECKUX PEAKIUi 1 bubmnorexa LIOK

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

TEPMOXHUMHUYECKUM yPaBHEHUSIM
CKopocTh XMMHUYECKOH peakuuu, e€

24 3aBUCUMOCTB OT Pa3JINYHbIX

(daxTopoB. Karanus u karanuzaTopsl




I'omorennsie u TCTEPOTCHHEBIC

25
peakiuu
[IpakTrueckas padota Ne 1 mo teme
" bubnmoreka [JOK
26 Bnusiaue pa3nudHbIx GakTopoB HA
. " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUUYECKOU PEaKIIUU
7 OOpaTtumbie U HEOOpATUMBIE bubnmoreka [JOK
peaknuu. XMMHUYECKOE PABHOBECHE https://m.edsoo.ru/30952{9b
[IpakTuueckas padbora Ne 2 o teme
)3 "BinsiHre pa3inyHBIX (GaKTOPOB HA bubnnoreka [JOK
MOJOXKCHHUE XUMHUYECCKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHS"
DNEeKTPOIUTHYECKAS JUCCOLIAALIHA.
29 CI/IJII:HI:)IG H cina0ble IEKTPOJIHUTEI bubmorexa LIOK
P ' https:/m.edsoo.ru/5f766bdf
CreneHb aUcCOLMaA
Honnoe npoussenenue Boanl. Cpena
30 BOJHBIX ECTBO oB. Bono oz[HHpﬁ bubmmorera [IOK
p POB- p https://m.edsoo.ru/3966ca89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIINE B pacTBOpax bubnmorera [TOK
p B p p https://m.edsoo.ru/09d5a9bd
ANEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme
" bubnuotexa [JOK
32 XHWMHUYECKUE PEAKIIUN B PACTBOPAX
" https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIIUTEHLHO-BOCCTAHOBUTEILHEIE
33 eaknnn. BaxxHelnme oKUCIUTEIN 1 bubmorexa LIOK
PCAKIUH. https://m.edsoo.ru/56226060
BOCCTAaHOBHUTEIN
34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- bu6mmoreka [JOK

HMOHHOT0) O6anmaHca

https://m.edsoo.ru/fb691387




35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnnoreka [HOK
BCIICCTB https://m.edsoo.ru/93fb97d2

bu6mmoreka [IOK

36 Pemenue 3aga4 pa3nu4yHbIX TUIIOB

https://m.edsoo.ru/5a859d16
37 Pemrenune 3a1a4 pa3iMyHbIX THIIOB bubmorexa LOK
At p https://m.edsoo.ru/5afa265d
Cucremaruzanys 1 00001eHe
. " bubmuorexa [JOK
38 3HAHUH 110 TeMe "XHUMUUECKHE
" https://m.edsoo.ru/c161eb85
peakiumn

39 KonTponbhas pabota no teme bubnuorexa [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
ITommoxeHre HEMETAIIOB B
[Iepunonnueckoii cucreme

40 XAMUYECKUX dieMeHToB /1. U. bu6mmoreka [IOK
MeunneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromoB. Gusnyeckue
CBOMCTBa HEMETAJIJIOB
AmnoTponusi HEMETaIoB (Ha

41 pUMepe KUCIopoa, cepsl, pocdopa bubnrotexa LIOK

prMep poJa, cephl, p https://m.edsoo.ru/ef92c91c
U yIiieposa)

4 Bonopon: nonyuenue, pusnyeckue u bubnuoreka [IOK
XUMHYECKHE CBOMCTBA. [ 'upuibl https://m.edsoo.ru/0aa8f613
I"aorensl: HaxoXACHUE B IIPUPOJE,

43 CMOCOOBI OTYYECHHUS (I)H3qu:::ci1/1e u Bubmmorexa LIOK

YREHH, hitps://m.eds0o.ru/4e223795
XAMHAYECKHE CBOMCTBA
I"anorenoBogopoasl. Baxkueimme
p bu6mmorexa [IOK
44 KHUCJIOPOJICOACPKAIINE COSTUHEHUS

TraJJIOr€HOB

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




JlaGopaTopHble U MIPOMBIIIIJICHHbIE
CTIOCOOBI TIOTYYEHUS TaTOT€HOB.

bu6mmoreka [IOK

45
[IpuMeHeHue rajnoreHoB u ux https://m.edsoo.ru/6971aca4
COEJIMHEHU
[TpakTrueckas padota Ne 4. Permenue
bu6mmoreka [IOK
46 AKCIEPUMEHTAIBHBIX 3314 10 TEME
" " https://m.edsoo.ru/8b26fecd
T"anmoreHsl
Kucnopon: nabopatopHsie 1
MIPOMBIIIICHHBIEC CITOCOOBI
bubmuorexa [JOK
47 MoJTy4eHus, Gpu3ndeckue u
. https://m.edsoo.ru/c8abc36a
XUMHUYECKUE cBoicTBa. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha
bu6 K
48 OKCuUbI M IEPOKCHUIBI nommotexa [0
https://m.edsoo.ru/5¢8816a0
49 Pemenue 3aga4 pa3nuIHBIX TUIIOB bubmorexa HOK
A& https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXJIEHUE B PUPOIE,
50 CH(I))CO6I>I MOJTy4EHUs (;I/I:;IquKHe u bubmmorexa LHOK
y L https://m.edsoo.ru/46afac16
XUMHYECKHUE CBOMCTBA
bu6mmoreka [JOK
51 CepoBoaopo, CyIbPuan
POBOZOPOLL, CY (U https://m.eds00.ru/7¢875999
Kucnopoaconepxariue coefuHeHUs
52 cepbl gCO6GHHIZ)CTI/I CBOWCTB CEpPHOM bubmorexa HOK
PEL- P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
IIpakTruyeckas pabora Ne 5. Pemenue
53 AKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubmorexa HOK
" P N :['I https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
54 A30T: HaxX0XJAEHUE B IPUPOJIE, bubnuorexa [JOK

CHOCOObI MOTyUYeHUs, PU3NYECKUE U

https://m.edsoo.ru/badd2255




XHMHYECKHE CBOMCTBA. AMMHUAK,

HUTPH/IBI
Kucnoponcoaep:xaiiue coeiuHeHUs
P P . bubnmoreka [JOK
55 azota. OCOOCHHOCTH CBOKMCTB
. https://m.edsoo.ru/e2965afe
a30THOU KHUCIIOTHI

56 [Ipumenenue azora u ero bubmumorexa [IOK
COoeMHEHMNI. A30THBIC yI00peHUs https://m.edso0.ru/129f5059
docdop: HaAXOKIEHUE B IPUPO/IE,

57 CHIOCOOBI TIOy4YeHUS, PUINICCKUE U bubnnoreka [JOK
xumMudeckue ceorctra. Dochusl u https://m.edsoo.ru/9a6b43ec
bochun
Oxkcunpl dhocdopa,

58 docho c(cl)) e(bmz ue Kucinotel. Conn bubmmorexa [TOK

p Z\E prratl ’ https://m.edsoo.ru/c7a2d429
dbochopHOIi KHCTTOTHI

59 [Tpumenenue dhocdopa u ero bubnuorexa [JOK
coequHeHmnil. @ocopHbie y100peHHs https://m.edsoo.ru/a218070a
[IpakTnueckas padora Ne 6. Pemenue

bu6mmorexa [IOK

60 AKCTIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME

" " https://m.edsoo.ru/8175ac3f
A3oT u pochop 1 ux coenuHEeHUs
VYriepoa: HaX0XACHUE B IPUPOJIC,

61 AJUIOTPOITHBIE MOIU(PUKALIHH; bubnmnoreka [JOK
¢u3nyecKkre 1 XUMHUYECKHE CBONCTBA, https://m.edsoo.ru/1eb19f9%e
MIPUMCHCHUE
Oxcup yriepona(ll), oxcu

62 TJIe lf)ya(l\rf)) r(on)LHaﬂ Killcnom " bubmmorexa [TOK
y_, PO Y https://m.edsoo.ru/dbas58adf
e€ conu

b K

63 Pemenue 3an1a4 pa3nuyHbIX TUIIOB nomorexa LO

https://m.eds00.ru/6029b609




Kpemuuii: HaxoxJIeHUE B IPUPOJIE,

bu6mmoreka [IOK

4
6 CTIOCOOBI Oy CHNA, PU3HICCKHE H https:/m.edsoo.ru/143558ab
XUMHUYECKHE CBOMCTBA
65 Oxcun kpemuusi(IV), kpeMHueBas bubnmoreka [JOK
KHUCJIOTA, CUIIUKATHI https://m.edsoo.ru/3170e7bl
[IpumeHeHne KpeMHUs U €ro bubnuoreka [IOK
66 coenunennii. CTEKII0, €ro https://m.edsoo.ru/393cdacO
IOJIyYE€HUE, BUIBI CTEKIA https://m.edsoo.ru/5823cefb
67 Pemrenue 3amau pa3auvHbIX THIIOB bubmmorexa LOK
s p https://m.edsoo.ru/b624£801
68 CucremaTu3aius 1 0000IIeHNE bubnuorexa [JOK
3HaHui no treme "Hemeramibr" https://m.edsoo.ru/6e864db5
69 KontponbHas paboTa mo teme bubnnoreka [JOK
"Hemeramasr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yJabTaToOB KOHTPOJIbHOMN bubnuorexa [JOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edsoo.ru/2b7¢9510
[TonoxeHne MeTaJIOB B
[Iepnonnueckoii cucreme
71 XUMHUYECKHUX DJIEMEHTOB. bu6mmoreka [IOK
Oco0eHHOCTH CTPOCHHUS https://m.edso00.ru/9839¢16¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mume guznueckre CBOMCTBa
72 MeTH;JIJIOqI; [IpumeneHnne meTaaioB B bubmmorexa [OK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmunaBsl MetasuioB. Kopposus bubnmoreka [JOK

METAaJIJIOB

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




bu6mmoreka [JOK

74 Pemenue 3agau pa3nuyHbIX TUIIOB
P https://m.edsoo.ru/e3de37b6
DIEKTPOXUMUUYECKUN P
N bu6mmoreka [IOK
75 HanpspkeHud MeTtaiioB. O0mue
https://m.edsoo.ru/94eb377a
CHOCOOBI TIOJTYYEHUST METAIIIOB
OO6m1as XxapakTeprucTHKa METAILIIOB
IA-rpynnsi [lepruoandeckoi cucTeMbl
76 XUMHYECKHUX deMeHTOB. HaTpuit u bubnnoreka [HOK
KaJIMi: TIofydeHue, pu3udeckue u https://m.edsoo.ru/e12c26b3
XUMUYECKHUE CBOWCTBA, IPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUN
OO6m1as XxapakTeprucTHKa METAIIJIOB
ITA-rpynnst Ilepuonnueckoi
CUCTEMBbI XUMHUUYECKHUX 3JIEMEHTOB.
. . bubnuorexa [JOK
77 Marnuii 1 Kanplui: IOJIy4YeHue,
= https://m.edsoo.ru/7¢3e49c0
(bu3MYecKre U XUMUYECKHUE CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX BEIIECTB U UX
COCAMHEHHI
73 JKEcTKOoCTh BOJBI U CIIOCOORI €€ bu6mmoreka [JOK
yCTpaHEHUs https://m.edsoo.ru/c74bfae9
AnroMuHUi: ony4yeHue, Gpusndeckue
. bubmuorexa [JOK
79 1 XUMHYECKHE CBOMCTBA,
https://m.edso0.ru/0e79b266
MIPUMEHEHHE
AmdoTepHbIe CBOWCTBA OKCUIA U
20 TUAPOKCH/IA aTIOMHUHUS, bubmuoreka [JOK
TAAPOKCOKOMIUIEKCHI AIIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemrenue 3aiay pa3nuyHbIX TUIIOB




[IpakTrueckas padota Ne 7. Permenue

bu6mmoreka [IOK
82 SKCIEPUMEHTAJIBHBIX 3a7a4 10 TEME
" " https://m.edsoo.ru/27a4af43
Mertasibl TJIaBHBIX TOJATPYIII
OO6m1as XxapakTeprucTHKa METAILIIOB
23 mo6ouHbIX oArpymnmn (b-rpyrmm) bubmuorexa [JOK
[Tepuonuueckoit cucTemMsl https://m.edsoo.ru/610d7431
XUMHYECKUX AJICMEHTOB
du3nYecKre U XMMUYECKUEe CBOMCTBA
. bubnuorexa [JOK
84 XpoMa M €ro COeIMHEHUM, ux
https://m.eds0o.ru/991 1bef3
MPUMEHEHUE
Baxwuelime coelMHEHN Maprasiia.
bu6mmoreka [IOK
85 [lepmanranat xamusi, €ro
g https://m.eds00.ru/039d69c8
OKHUCJIUTEJIbHBIE CBOMCTBA
DOu3nIecKue 1 XUMHUUYECKUE CBOMCTBA
26 JKeJie3a M €T0 COSTUHCHUM. bu6mmoreka [IOK
[Tonyuenue u npuMEHEHUE CIUIABOB https://m.edsoo.ru/1b7f8741
xKeresa
dusnvecKkue 1 XUMHUYECKUE CBOMCTBA
87 MEIU U €€ COeqUHEHNI, UX bubmnorexa [IOK
’ https://m.eds00.ru/2bc0f954
MIPUMEHEHHE
du3nyecKre 1 XMMUYECKUEe CBOMCTBA
28 IIMHKA ¥ €r0 COSAUHEHUH, UX bu6mmoreka [JOK
IIpUMEHEHHE. | NIPOKCOKOMITIEKCHI https://m.edsoo.ru/b1{2beal
IHHKA
IIpakTruyeckas pabora Ne 8. Pemenue
bubmuorexa [JOK
89 AKCIEPUMEHTAIIbHBIX 33/1a4 110 TEME
" " https://m.edsoo.ru/abe352¢ea
MeTtannsl TOOOYHBIX MTOATPYIIT
bu6mmorexa [IOK
90 Pemenue 3ana4 pa3nuyHbIX TUIIOB

https://m.edsoo.ru/a8b83d83




O0001IeHrEe U cUCTEMAaTU3aIUs

bu6mmoreka [IOK

91 M3Y4YEHHOI'0 Marepuasa 1o TeMe
" 4 " P https://m.edsoo.ru/e91fe975
Meraisl
9 KouTponbhas pabota no teme bubnmoreka [JOK
"Meramnst" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yJbTaTOB KOHTPOJIbHON bubmumorexa [IOK
paboThI, KOPPEKIHUS OMINOOK https://m.edsoo.ru/9ebff2fd
Poins xumum B obecnieueHNH
04 YCTOMYHMBOTO pa3BUTHUSA bubnuoreka [IOK
yenoBeyecTBa. [loHsATHE O HaAyYHBIX https://m.edsoo.ru/080fe1f0
METOJIaX UCCIIEI0BAaHUS BEIIECTB
Hayunble npuHUUITBI OpraHU3aluu
95 XUMHYECKOTO MPOU3BOJICTBA. bubnnoreka [JOK
[IpomblieHHbIE CIOCOOBI https://m.edsoo.ru/2e45a44f
MIOJIy4YEHHUS BaKHEHIIINX BEILIECTB
XUMUYECKOE 3arpsi3HEHNE
96 OKpYKaroIllel CpPelbl U €ro Bubmmorexa LHOK
Py B pea https://m.edsoo.ru/9f11bf51
MIOCIIEACTBUS
97 XHMHS U 300pOBbE YEIIOBEKaA. bubnnoreka [JOK
JlekapcTBeHHBIE CpeACTBa https://m.edsoo.ru/a6552721
Xumus nmumy. Poins xumun B
. bubnuotexa [JOK
98 o0ecrieueHny NUIIEeBON
https://m.edsoo.ru/1f7b5bd2
0€30MacHOCTH
99 KocMmeTrnueckue u napdromepHbie bubmuoreka [IOK
cpeacTBa. beiToBas xuMus https://m.edsoo.ru/da42d5a9
XWMHS B CTPOUTENBCTBE.
. bubnuotexa [JOK
100 Baxueiilue cTpouTeNbHbIE U

KOHCTPYKIMOHHBIC MaTCPpHAJIbI

https://m.eds00.ru/61¢69003




XHUMHS B CEILCKOM XO3SIHCTBE.

101 Opranuueckre 1 MUHEPATIbHBIE 1 bubmmorexa LHOK
https://m.edsoo.ru/fd39587d
yAo0peHus
102 Cucremaru3zanus u 0000IICHIE | bubmuoreka [JOK
3HAHUM 1O TeMe https://m.edsoo.ru/db979c70
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI CPEIHEI'O OBIIEI'O OBPA3OBAHMUSA

Kox

NpoBepPsIeMOro
TpeOOBaHMS

1

1.1

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pe3yJibTaTaM
OCBOEHHS OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl CpeIHero
0011ero o6pa3oBaHus

BJ'Ia,[[CHI/IC CHCTEMOM XMMHYCCKUX 3HaHI/II‘/'I, KOTOpasA BKIO4YacCT:

OCHOBOIIOJIATAIOIINE TOHATHS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOIIbI,
9JIEKTPOHHass 000J0YKa aroma, s§-, p-, d-3JEKTPOHHBIE OpPOHUTAIH
aTOMOB, OCHOBHOE U BO30y>KIEHHOE COCTOSIHUE aTOMa, MOH, MOJIEKYJIa,
BaJIEHTHOCTb,  AJIEKTPOOTPHUILATENBHOCTh,  CTENEHb  OKUCIICHUS,
XUMHYECKas CBs3b (O- M T-CBSA3b, KpaTHbIE CBSA3M), TMOpUIM3ALMS
aTOMHBIX OpOWTaNel, KpUCTAUIMYECKas pemeTka, MOJb, MOJISIpHAs
Macca, MOJSIpHBI 00BEM, MOJIIpHAsS KOHIEHTpAlHs, pPacTBOPHI
(MCTUHHBIE, TUCIIEPCHBIE CUCTEMBbI), KPUCTANIOTUAPATHI, YTIEPOIHbIN
CKeNeT, (QyHKIMOHAIbHAs TIpyMIa, pajuKal, U30Mepbl, CTPYKTypHas
dopmyna, wu3zomepus (CTpyKTypHas, TreomeTpuyeckas  (uuc-,
TPaHCU30MEpPHS), TOMOJOTMYECKUH psJl, TOMOJOTH, YIJIEBOAOPOJBL,
KHCJIOPOJ- U a30TCO/IeprKalllie COeTMHeHNs, OMOJIOTHUECKU aKTHBHBIE
BelecTBa (YIrJIeBOJIbl, JKHUPHI, OCJIKH), MOHOMED, IOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUINBl XMUMHMYECKUX pPEAKIUl (OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE,
9K30- M JHAOTEPMHUYECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHsle, oOpaTuMele U HEOOpAaTUMBIE), PACTBOP, ICKTPOIHUTHI,
HERJIEKTPOJIUTHI,  AJEKTPOJIUTHYECKass  JMCCOIMAIMsl,  CTENEeHb
JUCCOLIMALINY, OKUCIIUTENb, BOCCTAHOBUTEIb, JJIEKTPOIN3, CKOPOCTb

XUMHUYECKOH pCaKknuuu, XUMH4YCCKOC paBHOBeCI/IC)

1.2

TEOPUH M 3aKOHBI (TEOPUS XUMHUUYECKOTO CTPOCHHUS OPTraHUYECKHX
BeectB A.M. bytnepoBa, Teopus 3IEKTPOIUTUYECKON TUCCOIUAIINH,
[lepuonnueckuii 3akon [[.1. MenneneeBa, 3akOH COXpaHEHUSI MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHW, MUPOBO33PEHUECKHUE
3HAHUS, JIeKAIIUE B OCHOBE TOHUMAHUS MIPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHUS O CTPOCHUHU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSX




1.3

MNpCaACTaBJICHUA 0 MCXaHU3Max XUMHNYCCKHUX peaKuHﬁ,
TCPMOANHAMHWYCCKUX u KHHECTHYCCKHUX 3aKOHOMCPHOCTAX ux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, TUCIICPCHBIX CUCTEMAX

1.4

1.5

(dakToJIOTHUECKE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJIYYECHUH U
0e30IaCHOM  HWCITOJIb30BAaHUM  BAKHEHINIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOW EATEITbHOCTH

4eJI0BeKa
o011e HayyHbIe TPUHIUITBI XUMUYECKOTO IPOU3BOCTBA (HA IpUMEpE
IPOU3BOACTBA CEPHON KHUCIOTHI, aMMHAaKa, METaHOJa, MepepaboTKH

HedTH)

CdopMupoBaHHOCTH YMEHUI BHISBIISATH:

2.1
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XapaKTepHble TMPU3HAKKM U B3aUMOCBSI3b M3YUYEHHBIX MOHSITHUH,
OPUMEHSTh COOTBETCTBYIOIME MOHATUS NPH ONHUCAHUM CTPOEHUS U
CBOWCTB HEOPTaHUYECKUX M OPTaHUYECKUX BEIECTB U X [TPEBpAILCHUI
B3aMMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUAMU U NPEICTABICHUAMU
JIpYTrUX IpeIMEeTOoB /i 001€e 0CO3HAaHHOIO MOHUMAHUSI U OObSICHEHUS

CYIHIHOCTH MAaTCpHUAJIBHOIO CAMHCTBA MHUpa

CdopMHpPOBAaHHOCTH YMEHUS UCIIOJIB30BATh:

3.1

3.2

HAMCHOBAHUS XHMHUYCCKUX COCAMHCHUM MCKAYHAPOAHOI'o COro3a
TeopeTH‘leCKOﬁ n HpHKHaZ{HOﬁ XUMHUHU U TPUBUAIBHBIC HAa3BaAHUS
BCIICCTB, OTHOCAMIUXCA K MHN3YUCHHBIM KJIaCCaM OPraHUYCCKHUX U

HEOPraHUYECKUX COCIMHEHUI
XUMHUYECKYIO CUMBOJHKY JJIS COCTaBJICHUS (POPMYJT HEOPTaHHUECKHUX
BEIIECTB,  MOJICKYJISIPHBIX W CTPYKTYpHBIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHnYecKuX BEIECTB

ChopMHpOBaHHOCTH YMEHUS KJIACCU(DHUITMPOBATD:

4.1

HCOPTraHNMYCCKUC BEIICCTBA, CAMOCTOATCIIBHO BLI6HpaTB OCHOBaHHs H

KPUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OPraHruv4cCKrUE BCIICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHs H

KPpUTCPpUU IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 pa3IMYHbIM MpPU3HAKaM (YMCIIy M COCTAaBYy pPEarupyroluX BELIECTB,
TermmoBoMy A(PQeKTy peakiuy, HW3MEHEHHIO CTeNeHEeH OKUCIICHHS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIaCTHIO KaTaln3aTopa)

CdopMupoBaHHOCTH YMEHHS XapaKTEPU30BATh SJICKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXXIEHHOM COCTOSSHUM) W HOHOB

XUMHYECKHX 3JieMeHTOB 1 — 4 mepuonoB Ilepuogmyeckoil cuctembl




JA.N. MenaeneeBa 1 ux BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3YsI IOHATHS

§-, p-, d-3JIEKTPOHHBIE OPOUTAIN, SHEPTETHUECKUE YPOBHU

ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHYECKUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU 1O

nepuoaaM U rpynmnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh yMEHHUSI COCTaBJISATh YPAaBHCHUS XUMHUYCCKUX
peaKImii ¥ paCKpbIBaTh UX CYITHOCTb:
OKHCITUTEILHO-BOCCTAHOBUTEILHBIX peakiui MOCPEIICTBOM
COCTABJICHUS JICKTPOHHOTO OaJlaHCa ATHX peaKIuit

YpaBHEHMsI PEaKIUil pa3IMYHBIX THIIOB; TOJHBIC M COKPAIIEHHBIC
ypaBHEHHsI PEaKIUid HMOHHOTO OOMEHa, YYWTBHIBAas YCJIOBHUS, IPH
KOTOPBIX 3TH PC€aKHMU UAYT JO0 KOHIIA

peakuuii TUAPOIM3a, Peaklnil KOMILIEKCOo0Opa3oBaHus (Ha MpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CdopMUpoOBaHHOCTH YMECHHS ITOATBEPKIATh:

8.1

Ha KOHKPETHBIX NpPHUMEpPAX XapakTep 3aBUCHUMOCTH PEAKIMOHHOMN
CIIOCOOHOCTH OpTraHWYEeCKUX COEIWHEHUH OT KpaTHOCTU U THUIIA
KOBaJICHTHON CBS3U (G- M T-CBSI3U), B3aUMHOTO BJIHUSHUS aTOMOB U
rpynn aToMOB B MOJIEKYJaX, a TakKe OT OCOOEHHOCTEM peanu3anuu

Pa3INYHBIX MEXAaHNU3MOB IIPOTCKAHUA peaKHI/Iﬁ

8.2

XApPaKTCPHBIC XHUMHUYCCKHUC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

DKCIIEPUMEHTAMM U 3aIIUCSAMHU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKT€pU30BaTh COCTAB U Ba)kHeHIne
CBOMCTBA BEILECTB, NPUHAICKANUX K ONPEACIIEHHBIM KilaccaM M
rpynnam CoeIuHEHUH (MpOCThIE BEUIECTBA, OKCHJIbI, THAPOKCUIBI,
COJIM; YTJIEBOAOPOABI, IPOCThIE YPUPHI, CIUPTHI, PEHOIIBI, albIAECTH/IbI,
KETOHBI, KApOOHOBBIE KHCIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIIEBOIbI,

aMUHBI, aMUHOKHCIIOTBI, O€JIKH)
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10.1

ChopMHpPOBAaHHOCT, yMEHHUSI TMPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMyllaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C HCIOIH30BAHUEM

(I)I/I3I/I‘-ICCI(I/IX BCIIMYHH:

Mmacchl (00bEMa, KOJTMYECTBa BELIECTBA) MPOJYKTA PEAKLIUH, €CIIU OJTHO
U3 HCXOJHBIX BEIECTB [aHO B BUJE pacTBOpa C OIPEAEIEHHON
MaccOBOM J10J1ell pacTBOPEHHOIO BELIECTBA UM 1aHO B U30BITKE (MMEET

MIpUMECH)

10.2

MacCOBOH WM 00BEMHOM JT0JIH, BHIX0/1a TTPOTYKTA PEAKIIUH

10.3

TEIUIOBOTO 3P deKTa peakuuit




10.4

00BEMHBIX OTHOILIEHHI Ta30B

10.5

M0 HaXOXKICHUIO XUMUYIECKOM (POpMYJIBI BEllecTBa

11

Bitagenue cucteMoil 3HaHUN O METOJAaX HAy4HOI'O IO3HAHMS SIBICHUN
OPUPOJBI, HUCHONb3YEMBIX B €CTECTBEHHBIX HayKaXx M YMEHHE
OPUMEHATh ATU 3HAHUA MPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U JJIs1 OOBSICHEHUS! XUMUYECKUX SBICHUH, MMEIOLINX MECTO B
IPUPOJIE, TIPAKTUUECKON NEATEIbHOCTH YEIOBEKa U B IOBCEIHEBHOMN

KHU3HHU

12

13

14

15

CpopMupOBaHHOCTh yMEHHSI TMPUMEHATH (MCIOJIb30BAaTh) 3HAHUS O
COCTaB€ M CBOMCTBax BEIIECTB MJISI AKCIEPUMEHTAIbHON MPOBEPKU
TUIIOT€3 OTHOCHUTENBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKUX
peaKiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA 11 OOBSICHEHHUS W MPOTHO3UPOBAHUS
SBJICHU, MMEIOLINX €CTeCTBEHHOHAYYHYIO MPHUPONIY; Uil MPUHSATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTyalusX, CBA3aHHBIX C XUMHEH

ChopMupoBaHHOCTh YMEHHS IUIAHUPOBATh U MPOBOJUTH XMMUYECKHUN
OKCIIEPUMEHT (TOJyYe€HHEe M M3Y4YCHHE CBONCTB HEOPTaHHMYECKUX U
OpPraHMYeCKHUX BEIIECTB, KadeCTBEHHBIC PEAKIHH YTIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KUCIOPOJICOAEPKALINX OPIraHNYECKUX BEIECTB,
pelIeHre  HKCHEPUMEHTAJIbHBIX  3aJad IO  Paclo3HaBaHHUIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIOJIEHHEM TPaBHUII
Oe3omacHoro oOpalleHHs C  BemlecTBaMM U JabOpaTOPHBIM
o0opyioBaHHEM; (GOPMYIMPOBATH 1€ MCCIEIOBAHUS; PEICTABIATh
B pa3NU4yHON (opMe pe3ysbTaThl AKCIEPUMEHTA, aHAJIU3UPOBaTh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUSI OCYILECTBIIATh LI€I€HANPaBICHHbIH MTOMCK
XUMHYECKOW HHGOpMAallMM B Pa3JIMYHBIX HCTOYHMKAX (HayyHass H
yueOHO-HayuyHas JIMTepaTypa, CpeliCTBa MaccoBOW MH(OpMAalUU, CETh
WuTepHer M 1pyrue), KPUTHYECKH aHAJIU3UPOBAaTh XUMHUYECKYIO
uHpOpMaIHIO, NepepadaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTABJIEHHOW y4eOHOM 3a/1aueit

CdopMUpOBaHHOCT YMEHHUS TMPOTHO3MPOBATH, AHAIM3UPOBATH U
OIICHWBATh HWH(POPMAITUIO C TO3UIUN IKOJIOTUYECKON O0e30macHOCTH
MOCJIEAACTBUM OBITOBOI M MPOM3BOACTBEHHOW NIESTEIBHOCTH YEIOBEKa,
CBSI3aHHOM C mepepaboTKOM BEIIECTB; CPOPMUPOBAHHOCTH YMEHHI
OCO3HaBaTb  ONACHOCTb  BO3ICHCTBUS HA  JKUBBIE  OPraHU3MBI
OINPENENEHHBIX BELIECTB, MTOHMMAs CMBICI IOKas3aTessl NpeAciIbHOU

IIOHYCTPIMOP’I KOHIOCHTpAIU, W TMOSACHATHL Ha IMPUMEpax CIIOCOOBI




YMCHBIICHUA W MPCAOTBpAlICHUA HUX BPECAHOI'O BO3H€ﬁCTBHH Ha

OpraHusMm 4€JI0BCKa



INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
O XUMHUun

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘IGCKI/IC OCHOBBI XMMHH

1.1

Crpoenue BemiectBa. CoBpeMeHHasi MOZIETb CTPOEHHs aroma. Pacnpenenenue
AJIEKTPOHOB TI0 DHEPreTHYECKUM YpOBHsAM. Kitaccupukaiuss XUMHUYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOEHUSI YHEPTETUUYECKUX YPOBHEH aToMoB (s-, p-,
d-3nemenToB). OCHOBHOE M BO30YXJIEHHOE COCTOSHUSI aTOMOB. DJICKTPOHHAS

KOH(bI/IpraI_II/IH aroMa. BaneHTHble QJICKTPOHBI

1.2

[lepmognueckas cucrtema xumudeckux dnemeHTtoB .M. MeHnneneesa.
®usnueckuit cMbica Ilepuoauueckoro 3akona JI.M. MenaeneeBa. [lpuuunsl u
3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB DJIEMEHTOB M HMX COCAUHEHHH 10
nepuoiaM M TpyIIaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COGHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHoctb. DnekTpooTpunaTeabHOCTh. CTENeHb OKUCICHUS

1.4

Bunbl xumuueckoi cBs3M (KOBaJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOAOPOIHAs)
U MexaHM3Mbl e€ oOpazoBaHMs. MeXMOJIEKYIsIpHbIE B3aUMOJICHCTBUS.
BemectBa  MOJEKyISpHOTO M HEMOJIEKYJIIDHOTO  CTpO€HUsA.  TuIbl
KPUCTAJIMYECKUX PEMETOK. 3aBUCUMOCTh CBOMCTBa BELIECTB OT THUIA

KPUCTAJUIMYECKON pEeIETKH

1.5

Xumuueckass — peakuus.  Knmaccupukauus — XMMHUYECKHMX — peakuuid B

HEOPraHMYECKON U OpraHM4ecKoi XUMHUHU. 3aKOH COXPAHEHUS MacChl BELIECTB

1.6

CxopocTb peakiuy, €€ 3aBUCUMOCTb OT pPa3JInYHbIX (PAKTOPOB

1.7

TennoBble 3¢ deKThl XMMUYECKHX peakiuil. TepMoXuMHUUuecKre ypaBHEHHS

1.8

1.9

1.10

OOpatumblie peaknuu. XUMHUECKOoe paBHoBecue. (DakToOpbl, BIUSIONIKME Ha
COCTOsIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense
DnekTponauTnueckas nucconnanus. CUIbHbIE U cliadble 7eKTponuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KHCIAs, HEWTpanbHas, IienodHas. CreneHb
JUccoIanuu. Peakiiuy HOHHOTO 0OMeHa

TlMunponus coneit. MonHoe mpousBenenue Boabl. Bogopoansiii mokaszarens (pH)

pacTBopa

1.11

CnocoObl  BbIpaXeHHs  KOHLIEHTpAllUd  pacTBOPOB:  MaccoBas  JIOJIA
pacTBOPEHHOIO BEIleCTBA, MOJIApHAs KOHUEHTpauus. HacblmeHHble U

HEHACBILIEHHBIE PACTBOPHI, pacCTBOPpUMOCTh. KpucTamioruaparsl




1.12

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIC peakinu. [loBeieHre BEIIeCTB B Cpeiax ¢

pa3HbIM 3HaueHueM pH. MeTossl anekTpoHHOro OaaHca

1.13

DJIEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHNYCCKUX BECIIECCTB

2.2

2.3

XUMHUYECKUE CBOMCTBA BaXKHEMIIMX METAUIOB (HATPUM, Kalduil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U uX coenuHeHui. Oomue
CIOCOOBI TOTYyUYEHUS] METAJIOB

XHUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TajJoreHOB, CEpbl, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U HUX  COCIAUHEHUH  (OKCHJIOB,

KHUCJIOPOJICO/IEPKALUX KUCIIOT, BOJAOPOJHBIX COEAMHEHUI )
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TI'enernueckas cBI3b HCOPTraHNYCCKUX BCIICCTB, IPUHAMJICKAIIUX K

Pa3IMIHbIM KJ1acCaM

2.5

#H##Par#H##1 nenTnduKanus HeopraHnyeckux coeiuHeHnil. KauectseHHble

p€aKiuu Ha HCOPraHN4CCKUEC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OcCHOBHbBIE TOJOXEHUS TEOPUU XHUMHUYECKOTO CTPOEHUS OpraHuYecKuX
coenquHeHuil A.M. byTiepoBa. YIiiepoaHblid CKENET OPraHUu4eCKOW MOJIEKYJIBI.
KpatHocTh XMMHYECKOH CBSI3U. S- M P-CBA3U. Sp3-, sp2-, sp-TUOpUAM3ALMU
opOuTasneit aToMOB yrjiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO

cTpoeHus MoJieky. ['omonoru. ['omonornuecknii psa. Mizomepust u nzoMepsl

3.2

[lonsitTne o ¢yHkuuoHansHOW rpynme. OpueHTauuoHHbIE AP PEKTHI

3aMECTHUTEIIEN

33
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3.5

[IpencraBnenne o kiaccupuUKalMu OpraHWYecKux BemecTB. HoMmeHkmarypa
OpPTaHMYECKUX COCIMHEHUN (CHCTEMaTHuUecKas) W TpPUBHAIbHbIE HA3BAHUS

BaKHEHIIINX HpCHCTaBHTCHCﬁ KJIACCOB OPraHNYCCKUX BCIICCTB

CB06OHHOpaIlHKaHBHBIﬁ M HOHHBIM MEXaHH3MEI pCakunu. Ilonsatue o

Hykseoduie u snexrpoduie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiineBa

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, AETUIPUPOBAHHE,
TEPMUYECKOE pPa3JIOKEeHHE, KPEKHWHT, Hh3oMepusarus, ropenue. [lomydenue
ankanoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKIOATKAHOB C MaJIbIM

pa3sMCpoOM IHUKIJIA. PeaKHI/II/I MNPUCOCAUHCHUSA U PAIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHbl. XUMUYECKHE CBOMCTBA: PEaKIIUU MPUCOSTUHEHNUS (TaIOTeHUPOBaHUE,
TUAPUPOBAHUE, THIPOrAIOTEHUPOBAHNE, THIpaTalus), TOPEHUs, OKUCICHUS U
nojauMepu3ayy. IIpoMblluieHHBIe M J1a00OpaTOpHbIE CHOCOOBI MOMTY4EHHUs

AJIKECHOB




3.7

Ankaguensl. XMMHYECKHE CBOMCTBA alKaJUMEHOB: PEAKLMU IMPUCOEAUHEHUS
(ruapupoBaHMe, TaJOTEHUPOBAHUE), TOPEHUS U noauMepusauuu. [loxyuyeHue

aJIKaIUCHOB

3.8

AnkrHbl. XMMUYECKHE CBOMCTBA: PEAKIIUH TPUCOEANHEHUSI (TaJOr€HUPOBaHUE,
TUAPUPOBAHUE, TUpATallis, THIPOTrAJIOT€HUPOBAHNE) KaK CIOCO0 MOITy4EeHUS
MOJIMMEPOB U JPYTUX MOJE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openue
alETWJIEHA KaK HCTOYHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHU JUIsl CBapKH U

pe3ku MetaiuioB. [Ipumenenue aneruieHa

3.9

Apenpl. XWMHYECKHE CBOMCTBa O€H30JIa: pPEaKIUU SIEKTPOGUIHLHOTO
3aMelleHHs], MpHUCOeANHEeHUs (TUIpUpOBaHHUE, TajJoreHupoBaHue). Peakuus
ropeHusi. OcoOEHHOCTH XMMUYECKUX CBOMCTB Toiyouna. [lomyuenue Genszona.
Oco0eHHOCTH XHMMHUYECKHX CBOWCTB ctuposa. [lomumepusanusi ctuposa.

Crioco0blI MOTy9eHHS ¥ IPUMEHEHUE apOMATHUECKUX YTIIEBOAOPOIOB

3.10

Cnuptsl. IlpenenpHble OJHOATOMHBIE CHMPTHL. XHMHMUYECKHE CBOWCTBA:
B3aUMOJICICTBME C HATpUeM Kak Crnoco0 YCTAHOBJEHUS  HAIWYUs
THUAPOKCOTPYIIBL, C  TaJOr€HOBOJOPOJAMU  Kak  CHoco0  MOTydYeHHs
pacTBOpUTENIel, BHYTPHU- M MEXMOJIEKYJsipHas Jeruapartauusa. Peaxkuus
ropenus. [lomyueHnue sTaHoONIa: peakiusi OpOXKEHHUS TIIFOKO3bI, THIpaTaIus
STWJIEHA. OTUJICHIJIMKOJIb M TJIMLUEPUH KaK MpPEICTaBUTENN MPEeIesIbHbIX

MHOTI'0OAaTOMHBIX CITUPTOB

3.11

3.12

®deHon. XUMHYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HAaTpueM, r'mApOKCUIOM

HaTpus, 6pomom). [Tonyuenue penona

Anpaeruapl. XUMAYECKUE CBOMCTBA MPEAETBHBIX albJAECTUA0B: THIPUPOBAHMUE;
Ka4eCTBEHHBIE PEAKIMU HAa KapOOHWIbHYIO Tpymmy (peakuus «cepeOpsHOro
3epkainay, B3aumozeiicraue ¢ rugpokcuiom Meau (II). Ilomyuenune npeaenpHbIX
AIBACTUAOB: OKHCIICHUC CIIMPTOB, TruAparanysa ancTUJICHA. AIICTOH KakK

MNpeaACTaBUTCIIb KETOHOB. OcoOeHHOCTH PCaKu OKUCIICHUS allCTOHA

3.13

KapOoHOBBIE KHCIIOTBI. XMMHUYECKHE CBOWMCTBA MPEAEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XUMHYECKHX CBOMCTB MYpaBbUHOU
KUCJIOTHI. [lomydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAaHOB, AJIKEHOB, NMEPBUYHBIX CIHPTOB, albIAETHMAOB. Bpicmme

MMPpEACIIbHBIC U HECITPCACIIbHLIC Kap6OHOBBIe KHCJIOTBI

3.14

Cnoxuble >@upbl U kupbl. CHocoObl MOJNydYeHUs CIOXKHBIX 3(UPOB.
ObparumocTh peakuuu sTepudukanuu. llpumeHeHue croXHBIX 3(UPOB B
NUIIEBOH U map(roMepHOil MPOMBINUIEHHOCTH. JKUpPBI Kak CIOXXHBIE 3(UpPbI
[JIMLEPUHA M BBICIIMX KapOOHOBBIX KUCIOT. XMMHYECKHUE CBOWCTBA KMPOB:

TUAPUPOBaHUE, OKHcIeHHe. ['Maponus, WM OMBUICHHE, )KMPOB KakK CIOC00




IPOMBIIIJICHHOTO TOJIyYeHHs COJIeH BBICIINX KapOOHOBBIX KUCIOT. MBLUIA Kak

COJIM BBICHINX Kap6OHOBBIX KHCIIOT

3.15

XHUMHUYECKUE CBOMCTBA IVIIOKO3BL: PEAKUMM C YYaCTUEM CIUPTOBBIX H
aJbJIETUIHOM TPYII U MOJIOYHOKHCIIOE OpoxeHue. [Ipumenenne riokossl, €€
3HA4YEHUE B KU3HEEATEIbHOCTH Opranusma. Jlucaxapuasl: caxaposa, MajabTO3a.
BoccranaBinuBaronie M HEBOCCTaHABIMBAIOIIME JAMcaxapulpl. [ uaponus
aucaxapunos. [lonucaxapuisl: kpaxmall, riukoreH. CTpoeHre MaKpOMOJIEKYI
Kpaxmajla, TJMKOT€Ha M LeJUIono3bl. Pu3pyeckue CBOWCTBA Kpaxmala U
LEJUTI0JIO3bl.  XHUMHUYECKHE CBOMCTBAa Kpaxmaia: THIpPOJIM3, KauyecTBEHHas
peakuus ¢ MoA0M. XUMHUYECKHE CBOMCTBA LEJIIFOJIO3bI: THIPOJIN3, OTyYCHHUE
a¢upoB memnono3bl. [loHsTHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN MIENK)

3.16

AMHHBI. AMUHBI KaK OPTaHUYECKUE OCHOBAHUS: PEAKIIUU C BOAOU, KUCIOTaMHU,
peakius TOpeHHS. AHWIMH Kak TMpeJACTaBUTEIh apOMaTHYECKUX aMHHOB.
XHWMHYECKUE CBOWCTBA aHWJIMHA: B3aWMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, oOkucneHue. I[loaydyeHMe aMUMHOB aJIKWIMPOBAHUEM AaMMHaka |

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YITICBOAOPOI0B

3.17

3.18

AMHMHOKHUCIOTHI U O€JNKM. AMHUHOKHUCIOTHI Kak aM(OTepHbIE OpraHUYEeCKHe
coenquHeHusi. OCHOBHbIE aMUHOKHUCIIOTHI, oOpasyomue Oenku. XUMHUYECKHe
CBOMCTBa OEIKOB: THAPOJIU3, ACHATYypalts, KaueCTBEHHbIE (IIBETHBIE) PEaKLIUU

Ha OelKu

CrpoeHre M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTb CBOWCTB IIOJIMMEPOB OT
CTpoeHUsI MOoJieKyJ. OCHOBHBIE CHOCOOBI IMOJYYEHHsI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuy MoJuMepHu3aiu 1 noaukonaeHcaunu. Knaccnduxanms

BOJIOKOH

3.19

#H##Par#H## 1 nenTndukanus opraHMuecKux coeAMHeHui. Pemenne

SKCHICPUMCHTAJILHBIX 3a/1a4 Ha paCllO3HABAHNUEC OPTraHUYCCKHUX BCIICCTB

3.20

4.1

4.2

I'eneTndeckas cBs3b MEXKy KlacCaMU OPraHUYECKUX COCIUHEHUN

XHUMHS U )KU3HD

Xumusi B moBcenHeBHOW xu3HH. [IpaBuna OGe3zomacHoi pabOTHI ¢ €AKUMH,
TOPIOYMMH M TOKCUYHBIMH BELIECTBAMH, CPEJICTBAMU OBITOBOM XUMHHU

XUMHUSA U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIbCKOE XO3SMCTBO. XUMUS
B IIPOMBIIIIEHHOCTH. XUMUS U DHEPIeTUKA: TIPUPOTHBIN U MOy THBIN HEPTIHOM
ra3bl, IX COCTaB 1 Ucnojb3oBanue. CoctaB HeTH U e€ nepepaboTka (IpUPOIHBIE

HCTOYHUKHU YTIIEBOJOPOIOB)

4.3

XUMHUS U AKOJIOTUA. XUMHUYECKOE 3arpsi3HCHUE OKPYKAlolIeW Cpelbl U €ro

nocienctsus. Oxpana rugpocgepbl, MOYBbl, aTMOC(ephl, (Iopbl U (HayHbI OT




XHUMHUYECKOTo 3arps3HeHus. Ilpobrema OTXOMOB M MOOOYHBIX MPOAYKTOB.

AJIBTepHaTI/IBHbIe HCTOYHHKHU SHCPTHUU

OO01mue mpeAcTaBlIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MOMYyYEHUS XUMUYICCKUX

BEILECTB (Ha MpUMepe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 uBetHass  Merauryprus. CTEKIO0 W CWIMKaTHas  [POMBILUIEHHOCTb.
[IpombinienHass  opranudeckas xumusa. CbIpp€ 11 OpPraHUYECKOU
MPOMBIIIUIEHHOCTH

5 H#iHtPar#H## Tunpl pacu€THBIX 3a7a4
###Par#H#Pacu€Tsl Macchl BenecTBa WM 00bEMA ra30B 10 U3BECTHOMY

5.1 KOJIMYECTBY BEIIECTBA, MAaCCE I 00BEMY OJHOTO U3 YYACTBYIOIINX B
peakLK BEIIECTB

5.2 ###Par###Pacuérel TeruioBoro adekra peakuuu

5.3 ###Par###PacuéTbl 00BEMHBIX OTHOIICHHI ra30B IMPU XUMHUYECKUX PEAKITUIX

5.4 ###Par#H#PacuéTsl macchl (00bEMa, KOTMUECTBA BEIIECTBA) TPOAYKTOB

' PEaKIuu, €CIIU OJTHO U3 BELIECTB JIaHO B U30BITKE (MMEET MIPUMECH )
55 ###Par#H#PacuéTsl MaccoBOM MM 0OBEMHOM TONTU BBIXO0/1a IPOAYKTA PEAKIIUU
' OT TEOPETHUYECKU BO3ZMOXKHOTO
###Par#H#PacuéTsl Macchl (00bEMa, KOTHUECTBA BEIIECTBA) MPOAYKTA

5.6 peaKInu, eclii OJHO U3 BEIECTB JIaHO B BUJIE PACTBOPA C OMPeIeIEHHOM
MAacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA

57 ###Par###PacuéThl ¢ HCTIOIb30BaHUEM TTOHATHI «MaCcCOBAsI IOJISH, «MOJIIpHAs

' KOHIICHTPAIUsD», KPACTBOPHUMOCTDY
###Par###Haxoxnenre MonekyIsipHoOi (opMyJIbl OPraHUIECKOTO BEIIECTBA
5.8 10 €r0 TUIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €0 COCTaB,

HJIU 110 TPOAYKTaM CropaHus




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus; yrayonennoe odyuenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u ap.; nox pepakuueit Jlynuna B.B. O6mecTBo ¢ orpaHndeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; Akuinonepnoe odiectBo «M3aaTenbeTBo
«IIpocsemienue»

* Xumus; yrnyonennoe ooyuenue, 11 kmacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; noa peaakuueit Jlynuna B.B. O01iecTBo ¢ orpaHnyeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe o01iecTBo «M3aaTenbcTBO

((HpOCBGHIGHHG»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

Xumust. 10 - 11 knacceel: yriayOiaeHHbI ypOBEHb, COOPHUK 3a7]a4 U YIPAKHEHU/
ITyzakoB C.A., [lonkoB B.A., bapsimosa 1.B; Mocksa: [Ipocsemenne, 2022.
Xumust: 10 - 11 kmaccesl, AMAAKTUUECKUN MaTepuall, yaeoHoe mocooue/

Panenkuit A.M. - Mockaa: IIpocsemienue, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET



https://resh.edu.ru/, http://school-collection.edu.ru/catalog/,
https://uchi.ru/profile/students, https://www.yaklass.ru/, https://dnevnik.ru/,

https://globallab.org/ru/, https://foxford.ru/teacher-dashboard.
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