


HOACHUTEJIbBHAS 3AIINCKA

[IporpammMa 1O XUMUM HA YPOBHE CpeaHEro oO0Ilero o0pa3oBaHUs
paspaboraHa Ha ocHOBe deaepanbHOTO 3akoHa OT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepaunmy», TpeOOBaHWI K pe3yabTaTaM OCBOCHUS
benepanbHOil  00pa3oBaTEIbHOM MPOrpaMMbl  CPEIHEro 00IIero 0Opa3oBaHUs
(®OIT  COO), mnpeacrapneHHbIx B  DenepaibHOM  TFOCYAAPCTBEHHOM
oOpazoBarenpHoM craHgapre COO, ¢ yuéroMm KoHUEnuuu MOpenoaBaHus
yueOHOro mpeameTra «XUMHUsS» B 00Pa30BaTEIbHBIX OpraHm3anmsx Poccuiickoi
denepanyin, peain3yroIuX OCHOBHBIE 00pa30BaTENbHbBIC MPOTPAMMBI, 1 OCHOBHBIX
nosnokeHuit «Crtpareruu pa3BuTus BocnuTaHust B Poccuiickoil denepanum Ha
nepuon 1o 2025 rona» (Pacnopsokenue [paButenscta PO ot 29.05. 2015 Ne 996
-p.).

OCHOBY MOAXOAOB K Pa3pa0OTKEe MPOrpaMMbl MO XUMHUH, K OMPEACTCHUIO
oOuieil crparerun 0Oy4YeHUs, BOCIIATAHUS U PA3BUTHSI O0YUYAIOUIMXCS CPENCTBAMU
yueOHoro npeamera «Xumus» g 10-11 knaccoB Ha 6a30BOM yPOBHE COCTABHIIU
koHuentyanbHele nonoxkenuss OI'OC COO o B3aMMOOOYCIIOBIECHHOCTH LENCH,
CoJIepKaHUsl, PE3YJNbTATOB OOy4YeHUsT M TpeOOBaHWHA K YPOBHK MOJATOTOBKH
BBIITYCKHUKOB.

XUAMUYECKOE oOpazoBaHue, N0JTy4aeMoe BBIITYCKHUKAMHU
00meo0pa3oBaTe/bHON  OpraHu3aluu, SBISETCS HEOTHhEMJIEMONH 4YacThlO MX
oOpa3zoBaHHOCTH. OHO CHAYXUT 3aBEPLIAOIIMM  STAaNOM  peali3allid  Ha
COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE KIIKOYEBBIX LEHHOCTEH, MPUCYIIUX
LEIOCTHOW CUCTEME XMMHUYECKOro oO0pa3oBaHWsl. OTH LEHHOCTH KacaroTCs
NO3HAHUS 3aKOHOB MPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YENIOBEKA, 4 TAKXKE IKOJIOTMUECKH OOOCHOBAHHOTO OTHOLICHHUS K CBOEMY 310POBBIO
U MPUPOIHON cpene. Peanmu3yercs XuMHUECKoe 0Opa3oBaHWE OOyYarOLIMXCS HA
VPOBHE cpeaHero oOmero oOpa3oBaHWs CPEACTBAMH  Y4eOHOro MpEeaMeTa
«XAMHSD», COACPKAHME W TMOCTPOEHUE KOTOPOTO OMPEIENICHBI B MPOrpaMMe MO
XUMHH C YYETOM CENUPUKA HAYKH XUMHH, €€ 3HAYEHUS B TO3HAHUM TPUPOJIbLI U B
MaTEPUATIbHON KU3HW OOIIECTBA, & TAKXKE C YUETOM OOIIMX LENEH W MPUHIMUIIOB,
XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEAHEr0  OOILIETO
oOpazoBanus B Poccuiickoit denepanmn.

XUMUsL KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK MIpacT OCOOYHO poJib B
COBPEMEHHOW LMBHJIM3ALMHU, B CO3JAAHWMA HOBOW 0a3bl MAaTepUAIbHON KYJIBTYPHI.
OHa BHOCHT CBOi1 BKJIaJ B (POPMUPOBAHUE PALlMOHATILHOTO HAYYHOT'O MBILIICHHUS, B
CO3[AHME LEIOCTHOIO MPEACTABICHHUS 00 OKPYXKAKIEM MHUPE KAK O E€AMHCTBE
OPUPOABI U YETOBEKA, KOTOPOoe (POPMHUPYETCS B XMMHM HAa OCHOBE MOHUMAaHUS
BEIIECTBEHHOIO COCTABA OKPY>KAKOIIETO MHPA, OCO3HAHUS B3aMMOCBS3H MEXKIY
CTPOEHHMEM BEILLECTB, X CBOMCTBAMH U BO3MO>KHBIMH O0JIACTAMU TPUMEHEHUSL.



TecHO B3aMMOJCHCTBYS C IPYTMMHM €CTECTBECHHBIMU HAyKaMU, XMMHs CTalla
HEOTHEMIIEMOM YaCTbIO MUPOBOW KYJIBTYPBI, HEOOXOUMBIM YCJIOBHEM YCIIEITHOTO
TpyJa W SKA3HM KaXAOro wieHa oOuiectBa. COBpeMEHHash XMMHS Kak Hayka
CO3WAATEIbHAS, KAaK HayKa BBICOKMX TEXHOJOTMH HAMpABICHA HA PEUICHHE
rO0ABHBIX MPOOJEM YCTOHYMBOIO Ppa3BUTHS YEJIOBEYECTBA - CHIPhEBOM,
SHEPreTUUECKOM, MUILIEBOH, SKOJOTMYECKON OE30MACHOCTH U OXPAHBI 3[J0POBbSI.

B coorBerctBuM ¢ OOIMMM UENSIMH W TNPUHUMNIAMH CPEIHErO OOILIEro
oOpazoBanus coaepkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIiA YPOBEHb
W3YYCHHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOAMMYK WM Ui BbIPAa0OTKH  MUPOBO33PEHUYECKUX
OPUEHTHPOB, YCHEUIHOIO BKIIFOUEHUS B JKM3Hb COLMYMA, NPOAOLKCHUS
00pa3oBaHMsl B PA3TUYHBIX 00JACTSIX, HE CBI3AHHBIX HEMOCPEACTBEHHO C XUMHECH.

CocTaBIOIIMMA  MIPpEAMETa  «XUMUS»  SIBISIOTCS  Oa30BBIE KYPCBl -
«Oprannueckas xumus» M «OOmas W HEOPraHMYECKas XWUMUs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOil HAYKW: CUCTEMA
3HAHMIA M0 HEOPraHMYECKON XMMHHU (C BKIIFOUEHWEM 3HAHWN M3 OOLICH XUMUM) U
OpraHn4ecko XumMuu. GOPMHUPOBAHUE JAHHON CUCTEMBI 3HAHWUN MPU WU3YUYECHUH
npeaMera  OOECIEUMBAET BO3MOXKHOCTh PACCMOTPEHHUsT BCEr0  MHOro00pasus
BEIIECTB HA OCHOBE OOIIMX MOHSTHIA, 3aKOHOB M TEOPUH XUMHUHU.

Crpyktypa coaepkaHusi KypcoB - «OpraHuyeckas xumusy u «OOmas u
HEOpPraHWvecKass XWMHs» C(HOPMHUPOBAHA B MPOrpaMME MO XUMHM HAa OCHOBE
CUCTEMHOI0 TMOAXO0Ja K M3YYCHUIO Y4YeOHOro wmarepuasa W 0OyCIIOBJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  PA3BUTHUEM  3HAHWA HA  ONPEACTEHHBIX
TEOPETUYECKMX YPOBHSX. Tak, B Kypce OpPraHMYECKOH XWUMHUM BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHHM CTPOECHMSI OPraHUYECKUX
COCOMHEHMH, a TaKKe€ Ha YPOBHE CTEPECOXMMHUYECKHX M  DJIEKTPOHHBIX
NPEICTABICHUA O CTpoeHUM BenlecTB. CBeAcHHMs 00 HM3y4aeMbIX B Kypce
BCIIECTBAX JAKOTCA B PA3BUTUU - OT YIJIEBOJOPOAOB 0 CHOMXHBIX OMOJOTUYECKH
AKTUBHBIX COCAMHEHWHA. B Kypce opraHmyeckoidl XWMHM TOJIY4YarOT Pa3BUTHE
c(hOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOMIEro 0Opa3OBaHUs MEPBOHAYABHBIC
NPEICTABICHHUS O XUMUYECKOH CBSI3H, KJIACCU(PMKALIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOH pEaKIUu.

[Ton HOBBIM yraOM 3peHHs B mpeaMere «XuMus» 0a30BOro YPOBHS
paccMaTpUBAETCsT M3YUYCHHBIH HA YPOBHE OCHOBHOIO oO0IEro oOpa3oBaHuUs
TEOPETUYECKUII Marepual MW (AKTOJOTMYECKHE CBEACHUS O BEUIECTBAX U
XUMUYECKOH peakumu. Tak, B 4acTHOCTH, B Kypce «OOm@as W HeopraHuveckas
XUMHS» 00ydarIuMcsl MPEAOCTABISAETCS BO3MOKHOCTH OCO3HATh 3HAYEHUE
NEPUOAMYECKOTO 3aKOHA € OOLIETECOPETHUECKUX W METOJOJIOTHUECKHAX MO3ULM,
ry0Ke TOHATh MCTOPUYECKOE HM3MEHEHWE (QYHKIMA 53TOr0 3akoHa - OT



obo0matoniei 10 0OBICHAIOIWIEH U MPOTHO3UPYIOLIEH.

Envnasa chcrema 3HaHW O BOKHEHIINMX BELICCTBAX, UX COCTABE, CTPOCHHUM,
CBOMCTBAX M MPUMEHCHWH, & TAKKE O XMMHUYECKHX PEAKIUAX, UX CYLIHOCTH W
3aKOHOMEPHOCTSAX MPOTEKAaHMs JONONHsAeTcs B Kypcax 10 wm 11 kmaccos
AJIEMEHTAMHU COJACP/KAHUS, WMMCIOIIMMHU KYJBTYPOJIOTMUYECKH W MPUKIAAHON
XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO B3AMMOCBS3U XUMHUH C IPYTUMU
HayKaMH, PaCKPbIBAIOT €€ POJib B MO3HABATENILHON M MPAKTHUYECKOHN NEATEIBHOCTH
YEJIOBEKA, CMOCOOCTBYIOT BOCIHUTAHWIO YBAKECHUS K MPOLECCY TBOPYECTBA B
00NacTH TEOPUM M TMPAKTUUYECKUX MPUIOKEHUH XWMHWHW, OMOTAOT BBIMYCKHHUKY
OPUEHTUPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBA3aHHbBIX
C XUMHEH, KPUTHYECKM OCMBICIMBATh HHPOPMALMID W NPUMEHATH €€ s
NOMOJHCHUST 3HAHWH, PEIICHUS WHTEIJIEKTYATbHBIX M 3KCHEPUMEHTAIBHBIX
WCCIIEIOBATENLCKHUX 3a4a4. B nenom coaepskaHue ydyeOHOro mpeamera « XuMush
JAQHHOTO YPOBHS HM3YUYEHUS! OPUECHTHUPOBAHO HA (POPMUPOBAHWE y OOYYAROIIUXCS
MUPOBO33PEHUYECKOM OCHOBBI [JIi OHMMAaHUS (UIOCOPCKUX HICH, TaKMX Kak:
MATEPUATbHOEC  €MHCTBO  HEOPraHWYECKOTO M OPraHu4eckoro  Mupa,
0OyCIIOBJICHHOCTh CBOWCTB BEIIECTB MX COCTABOM M CTPOCHHUEM, MO3HABAEMOCTH
NPUPOJHBIX SIBJICHUNA MyTEM OKCIEPHUMEHTA M PELICHHWS TPOTUBOPEYMA MEXKITY
HOBBIMHU (PaKTaMU ¥ TEOPETUUYECKUMH MPEANOCHUIKAMH, OCO3HAHUE POJIA XHMHHU B
PELICHUM  DKOJIOTHYECKMX  mpoldnemM, a Takke npodieM  cOepeKeHHs
SHEPreTUUECKUX PECYPCOB, CHIPhS, CO3JaHKs HOBBIX TEXHOJIOTHA U MaTEPUATIOB.

B nmane pemeHus 3aga4  BOCOUTAHMS, PA3BUTHS W COLMAIM3ALWHA
o0ydaromuxcss TPUHATBIE MPOTPAMMON MO XWUMHUHM MOAXOJbl K ONPEACIICHUIO
COJECP)KAaHUST W TOCTPOCHUS TNpPEeaMEeTa NpPeayCMaTpuBarOT  (OPMUPOBAHUE
YHUBEPCATBHBIX YUECOHBIX ACHCTBUN, UMEIOIIMX 0a30BOC 3HAYCHUE ISl PA3JIMUHBIX
BHUJIOB JECATEIBHOCTH. peuieHuss MNpo0sieM, TMOUCKa, aHaim3a W o0paboTKH
uH(popManmy, HEOOXOAMMBIX MJii NPUOOPETEHHS ONbITa NPAKTHYECKOH W
UCCIIEIOBATENLCKON IEATENBHOCTH, 3aHMMAOMIEH Ba)KHOE MECTO B TO3HAHWUHU
XUMHUH.

B npakTuke mnpenosaBaHus XMMUM KaKk HAa YPOBHE OCHOBHOIO OO0WIEro
o0pa3oBaHMusl, TAK U HA YPOBHE CPEJHETO OOMIEro 0Opa3oBaHUsl, MPU OMPEACITICHUN
COJIEPKATENBHON XAPAKTEPUCTHKU LENCH W3YYCHHs NPEAMETa HAMPaBICHHEM
NEPBOCTENEHHOW 3HAYAMOCTH TPAJULIMOHHO NPU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKOH HAyKW KaKk OO0JIaCTH COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTUYECKON
JESATENIBHOCTA YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOW KyJbTypel. C
METOAUYECKON TOYKHM 3PECHHSA TAKOW IMOAXOJ] K ONPEACICHHUIO LEICH U3YYCHUS
NpeaIMETA SBJSIETCS BIOJIHE ONMPABJAAHHBIM.

CornacHO JaHHOW TOYKE 3PEHUS TJIABHBIMM LENISIMA HM3YUYEHUS MpEeaMETa
«Xumus» Ha 06a30B0oM ypoBHE (10 -11 Ki1.) SABISIFOTCS:



* (opmupoBaHME CHCTEMBl XHMHYECKMX 3HAHMA Kak  BaKHEHUICH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MHpPa, B OCHOBE KOTOPOM
JeKaT KITHOYEBBIC MOHATHS, ()YHIAMEHTAIBHBIE 3aKOHBI U TCOPUM XHMHH,
OCBOCHUE $53bIKA HAYKH, YCBOCHHE M MOHMMAHHME CYIIHOCTH JOCTYIHBIX
0000IMEHNIT MUPOBO33PEHYECKOTO XapaKTEPA, O3HAKOMIIEHUE C MCTOPUEHN
WX Pa3BUTHUS U CTAHOBJICHHSI,

* (hOPMHPOBAHKE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MO3HAHUS
BCIIECTB W XMMHWUYECKMX PEAKLMI, HEOOXOAUMBIX [UIsi TPHOOpETEHUs
YMEHWA OPHECHTUPOBATHCS B MHUPE BEIIECTB M XUMHYCCKHUX SIBICHHN,
UMEKIUX MECTO B MPUPOAEC, B TPAKTUYECKOMN W MOBCEAHEBHON KU3HU;

* Pa3BUTHE YMEHUH U CIOCOOOB ACIATEIBbHOCTH, CBA3AHHBIX ¢ HAOMOJEHUEM U
OOBSICHEHHMEM  XHMHYECKOTO  DKCIEPUMEHTa, COOMIOJCHUEM  TPABHI
0e30macHOro OOpalleHUs ¢ BEIECTBAMM.

Hapsny ¢ 3tuM, copep:karenbHas XapakKTEPUCTUKA LENCH U 3a1a4 U3yYCHUs
npeaMeTa B IpOrpaMMme o XMMHUKM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C
HOBBIMH MPUOPUTETAMHU B CHCTEME CpeaHero odmero oOpa3oBanus. CErofHs B
NPENOJABAaHUM XMMUU B OOJIbIICH CTEMEHN OTAAETCS MPEANOUYTEHUE MPAKTHYECKOM
KOMIIOHEHTE  COACpXKaHHs OOy4Y€HUWs, OPWUEHTUPOBAHHOW HA MOJArOTOBKY
BBINYCKHMKA 00HIe00pa30BaTENbHON OpraHu3aluu, BJIAACKIOIIETO0 HE HaOOpOM
3HAHWHA, a (PYHKIMOHAILHOW TPaMOTHOCTBIO, TO €CTh CIOCOOAMHU W yYMCHHIMU
AKTUBHOT'O MOJTYYEHUsI 3HAHWIA W IPUMEHEHUS UX B PEATbHOM SKM3HU AJIsl PELLICHUS
NPAKTUYECKHUX 3a/a4.

B cBa3u ¢ 3TUM mpu M3ydyeHWM npeaMeTa «XHMHS» JOMHHUPYIOLIEE
3HAQUEHUE MPUOOPETAIOT TAKUE LEH U 33]1a4H, KAK:

ananranus 00yJarommxcs K YCJIOBUSIM AUHAMHYHO PA3BUBAIOLIEIOCS MUPA,
(OpPMUPOBAHKME  WHTEIJIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTM,  TOTOBOW K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOSTEIbHOMY MPUHSATUIO TPAMOTHBIX
PELICHUI B KOHKPETHBIX >KA3HCHHBIX CHTYalMsIX, CBA3aHHBIX C BEIICCTBAMHU U UX
NPUMCHECHUEM,

(¢opmupoBaHue y OO0ydYaroIMXcs  KIIOYEBBIX  HABBIKOB  (KIIHOYEBBIX
KOMIIETCHIMI), WMEIOIINX YHHUBEPCAIBHOE 3HAYCHHUE MM PA3IMYHBIX BUIOB
JESATENIBHOCTH: PELICHUsT TPOOJIEM, MOUCKA, aHaM3a U 00paboTKM MH(pOpMALNH,
HEOOXOOUMBIX JJIsl MPUOOPETCHUS OMbITA JEATEIBHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B MO3HAHWM XMMHH, & TAKXKE [T OLCHKHM C MO3ULUNA SKOJIOTHYECKOH
0€30MaCHOCTH XapakTepa BIMSHUS BEUIECTB W XHMHYECKUX MPOLECCOB HA
OPraHM3M YEJIOBEKa U MPUPOAHYIO CPEyY;

PA3BUTHE MO3HABATEIIBHBIX MHTEPECOB, MHTEIUICKTYATbHBIX W TBOPYECKHX
CHOCOOHOCTEN 00yHarOIIMXCsl: CIIOCOOHOCTH CAMOCTOATENBHO TPHOOPETATh HOBBIC
3HAHMSI IO XUMHU B COOTBETCTBHH C KMU3HEHHBIMU MOTPEOHOCTIAMH, MCIOJIB30BAThH



COBPEMEHHbIC MH(POPMALIMOHHBIE TEXHOJOTMH JJIsl MOMCKA U aHau3a Y4eOHOU U
HAYYHO-TIONYJISPHOM HH(POPMAIIUK XUMUYECKOTO COACPIKaHUS;

(opMHUPOBAHUE U PA3BUTHUE Y OOYUAIOIIMXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILLICHUS, HAOMIOAATEIbHOCTH, COOPAaHHOCTH, aKKYyPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUM W TPOBEACHUM XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTAHUE Yy oOydYaromuxcs YOSKAEHHOCTH B T'yYMaHUCTHYECKOM
HAMPAaBJICHHOCTU XUMHH, €€ BaOXHOH pOJM B PEUICHUM TJI00ATBHBIX MPOOIEM
PaLMOHATIBHOTO MPUPOJIOTIONIL30BAHUS, TIOMOJHEHUS YHEPTETUUECKUX PECYPCOB U
COXPaHEHMs MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpPEKHOTO
OTHOILIEHHUS K MPHUPOJIE U CBOEMY 3I0POBBIO, a TAKXKe MPUOOPETEHMS OMbITa
UCMOJIb30BAHUSL TOJIyUYEHHBIX 3HAHWM il MPUHITUAS TPAMOTHBIX PEHICHUN B
CUTYAIMSX, CBSI3aHHBIX C XUMUUYECKUMU SBJICHUSIMU.

B y4yeOHOM muaHe cpemHero oOumiero oOpa3oBaHUs MPEAMET <« XHMUS»
0a30BOr0 ypOBHSI BXOJWT B COCTaB MPEAMETHOIN 00acTu «ECTECTBEHHO-HAYUYHbIE
OPEIMETHIY.

OO01wee Yncno 4acoB, OTBEAEHHBIX IS M3YUEHUS] XUMKH, Ha 0a30BOM YPOBHE
cpennero obuiero odOpaszoBanusi, coctapisieT 68 yacor: B 10 kmacce - 34 yaca (1 yac
B Henento), B 11 knacce - 34 daca (1 yac B HEAEINIO).



COIEPKAHUE OBYYEHUA
10 KJIIACC
OPI'TAHNYECKAA XUMUA

Teoperuvyeckne 0OCHOBBI OPraHU4eCKOii XUMHHI

[TpeaMer opraHuyYecKOil XUMUK: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHHE B
NOJlyYEHUU HOBBIX BEHICCTB M MAarepuasioB. TeopHsl CTPOCHHsS OPraHu4eCKUX
coenuHennii A. M. BytnepoBa, €€ 0CHOBHbIE IONOKEHUA. CTPYKTYPHBIE POPMYIIBI
OPraHMYECKUX BelIeCTB. ['omonorus, wu3omepus. XHMHYECKas CBs3b B
OPraHUYECKUX COEAMHEHUSX - OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kaaccHuPUKAMM OPraHUYeCKUX BemecTB. HomeHknarypa
OPraHMYECKUX COCOUHEHWHA (CHCTEMaTuyecKas) W TPHUBHAIbHBIC HAa3BaHUs
BOKHEHINNX ITPEACTABUTEIEH KIIACCOB OPraHNYECKUX BEIECTB.

OKCIIEPUMEHTAIIBHBIE METOJbl M3yYEHUS BCIIECTB W HMX MPEBPALLCHUI:
O3HAKOMJIEHME ¢ O0pa3llaMM OPraHMYECKWX BEINECTB W MATEepUallaMH HAa WX
OCHOBE, MOJCIMUPOBAHUE MOJIEKYJ OPraHMYECKHX BEIIECTB, HAONIONCHUE W
OIMKCAHUE JTEMOHCTPALMOHHBIX OMBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIICCTB
DU HArPEBaHWU (MJIaBICHKE, OOYTIIMBAHUE U TOPEHHUE).

Yraesopopoasl

AJIKaHbl: COCTaB M CTPOEHUE, TOMOJIOTMUECKHMA psa. MertaH w 3TaH -
OPOCTEHIIME TPEACTABUTENN AJKAHOB. (DU3WYECKUE M XUMHUYECKHE CBOMCTBA
(peakumMm 3aMEUICHWS] W TOPEHHS), HAXOKIACHHE B MPHUPOJAC, TNOIYUYEHHE U
NPUMCHEHUE.

AJIKEHBI. COCTaB M CTPOCHHUE, TOMOJIOTHYECKANA Pl. DTWIEH W NMPONWICH -
OPOCTEHIIME TPEACTABUTENN AJKEHOB. (U3WYECKUE M XUMUYECKHE CBOMCTBA
(peakuMm TUAPUPOBAHMS, TAJIOTCHUPOBAHMS, THApPATALlAW, OKUCICHUS W
NOJTUMEPH3ALINN ), TOTYYEHUE U TPUMEHEHHE.

Anxanuensl: OyraameH-1,3 m metunOyTaaveH-1,3: CTpOeHHE, Ba)KHEHINME
XUMHYECKHAE CBOMCTBa (peakumsi moJmMepusanuu). [1omydeHue CHHTETUYECKOTO
Kay4yKa U PE3UHBI.

AJIKHHBI. COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKUIA PsiA. ALICTUIICH
- TMPOCTEHIIMIA MPEACTaBUTEIb AJKWHOB. COCTaB, CTPOCHUE, (PHU3MUECKHE W
XUMHYECKHAE CBOMCTBA (pEaKkUMW TMAPUPOBAHUS, TAJTOTCHUPOBAHMS, TMApPATALIH,
TOPEHHS ), TOJYYEHUE WU TPUMEHCHHE.

Apenbl. benzon: cocraB, cTpoeHue, (PU3MYECKHE W XMMHUYECKHUE CBOMCTBA
(peakumu rajJoreHUpOBAaHUS U HUTPOBAHMS ), IOJYUYEHUE U NPUMEHEHUE. 1o0/yoi:
cocmas,  cmpoenue,  @usudeckue U - Xumuyeckue — ceoticmeda  (peaxyuu
2a/102eHUPOBANUSL U HUMPOBANUsL), noiyyenue U npumenenue. TOKCHIHOCTb apEHOB.



['eHeTnueCKast CBsI3b MEXKAY YIVIEBOAOPOJAMH, MPHHAICKALIMMHU K Pa3TUYHBIM
KJaccam.

[TpupoaHBIE WCTOYHUKK YrA€BOAOPOAOB. [IpUpOAHBIA Ta3 W MOMYTHBIC
He(TsaHble ra3el. Hedte m €€ mpoucxoxxkaeHue. CrnocoObl nepepaboTKu HEPTH:
NEPETOHKA, KPEKUHT (TEPMUYECKHM, KaTamuTU4eckuii), nuponu3. [IpomykTs
nepepaboTkn He(PTH, UX TPUMEHECHUE B MPOMBILIICHHOCTH U B ObITy. KaMeHHBIi
YroJib U TPOAYKTHI €0 MepepadOTKH.

OKCIIEPUMEHTAIIBHBIE METOJbl M3YyYEHUS BCIIECTB W HMX MPEBPALLCHUI:
O3HAKOMJICHUE ¢ 00pa3amMM IIACTMACC, KAyYyKOB M PE3UHBI, KoJmeKkuun «HedTob»
U «YTOJbY, MOACTUPOBAHUE MOJIEKYJT YIJIEBOAOPOJIOB M TaJOr€HONPOU3BOIHBIX,
NPOBEJACHHUE MPAKTUYCCKON PabOThI: OJYUYEHUE STUJIEHA U U3YUYCHHE €TI0 CBOMCTB.

Pacu€THbie 3a1a41.

BblunciieHuss Mo ypaBHEHMIO XMMHYECKOW peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKLIMHU MO M3BECTHBIM MAcCe,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKLIVH ).

Kucaopoacoaepxamue oprannyeckue coeTUHEHUs!

IIpenenbHble OMHOATOMHBIE CIIUPTHL. METaHO U 3TaHOJT: CTPOCHHE,
(U3NYECKNE M XUMHYECKHE CBOHCTBA (peakUMu C AKTHBHBIMM METAJUIAMH,
TraJIOT€HOBOJOPOIAMH, TOPEHHUE), NPUMEHEHWE. BOIOpOAHBIE CBSI3M  MEXKAY
MOJIEKYJIAMH CIIUPTOB. /e CTBHAE METAHOJA U 3TAHOJIa HA OPTaHU3M YETIOBEKA.

MHOroaroMHbele ~ COMPTHL.  OTWICHIJIMKOJAbL W TJULEPHH. CTPOCHHUE,
(u3nYeCKUE W XUMUYECKME CBOMCTBA (B3aMMOACHCTBHE CO  IIEIOYHBIMHU
METaJlJIaMM, KAYeCTBCHHAs PEaKlMs HAa MHOIOATOMHBIE CHMPTHI). JlelicTBHe Ha
OpraHu3M 4esoBeKa. [ [puMeHeHre TITMUEPUHA U STHICHTTTUKOJIS.

@DEHON: CTPOCHHE MOJICKYJbl, (PU3MUECKHE M XUMUYECKHE CBOWCTBA.
TokcuunocTh QeHona. [Ipumenenne penona.

Anpaeruael U kemownvl.  DopMaTbAETUa, aUETANBACTUI.  CTPOCHUE,
(U3NYECKNE W XMMHYECKHAE CBOMCTBA (PEaKLMHM OKWCICHHS W BOCCTAHOBJICHHS,
KAUECTBEHHBIC PEAKIIMH ), TIOJYUYEHUE U TPUMECHEHHUE.

ONHOOCHOBHBIE TMpEACTbHBIE KApOOHOBBIE KHCIOTHl. MypaBbHHas U
YKCYCHAsl KUCJIOTBL. CTPOCHHUE, (PU3MUECKHE M XUMHUYECKUE CBOWCTBA (CBOICTBA,
olume s Kjlacca KUCIOT, peakuusl STepU(PUKALINK), MTOJYYCHUE U IPUMEHEHUE.
CreapuHOBass M OJICMHOBAs KUCJIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHACTOT. Mblj1a KaK COJTM BBICIIMX KAPOOHOBBIX KUCJIOT, KX MOIOIIEE ACHCTBHE.

Cnoxnple >(QUpB KaKk OPOM3BOAHBIC KapOOHOBBIX KHCIOT. ['Maponu3
CIOXHBIX 3(pupoB. XKupsl. ['naponus xupos. [Ipumenenue xxupoB. buonorndeckas
POJIb >KUPOB.

YIneBoasl:  COCTaB, KlacCH(PUKALMS YIIIEBOAOB (MOHO-, TU- U
nonucaxapuabl). ['1roko3a - MpocTedmMii MOHOCAXapHuI. OCOOCHHOCTH CTPOCHHS




MOJIEKYJIBI, (U3MUECKHE W XUMHYECKHE CBOMCTBA  (B3aMMOJACHCTBHE C
ruapokcuoMm meau(11), okuciIeHre aMMHaYHBIM PacTBOPOM oOkcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OPOKEHUE TIIFOKO3bI), HAXOXKACHUE B MPUPOAC, MPUMEHEHUE,
ounojornyeckas poJib. @otocuHTe3. DPyKTO3a KaK H30OMEP IITHOKO3BI.

Kpaxman v nemmrono3a Kak TpUpoaHble MOJMMEpbl. CTPOEHUE KpaxMalia H
HEeJT0a03bl.  DU3MUECKHe W XMMUYECKME CBOMCTBA Kpaxmaya (THAPOJIH3,
KQUEeCTBEHHAS PEAKLIUS C UOJIOM ).

OKCIIEPUMEHTAIIBHBIE METOJbl M3YyYEHUS BCIIECTB W HMX MPEBPALLCHUI:
NPOBCACHUE, HAONIOJACHUE W OIMHUCAHWE JCMOHCTPALMOHHBIX OMNBITOB. TOPEHHE
CIMPTOB, KAYECTBEHHBIE PEAKIUM OJHOATOMHBIX CIUPTOB (OKHCIEHHE 3TAHOJIA
okcuaoM meau(11)), MHOrOAaTOMHBIX COUPTOB (B3aMMOJICHCTBHE TIMICPUHA C
ruapokcuioM Meau(11)), anpaeruioB (OKUCICHAE AMMHAYHBIM PAaCTBOPOM OKCHAA
cepebpa(l) m ruapoxkcmaom wmeau(11), B3amMoAclcTBHE Kpaxmajaa C HOAOM),
POBEICHHUE MPAKTUYECKON paboThI: CBOMCTBA paCTBOPA YKCYCHOM KHCIOTHI.

Pacu€THbie 3a1a4n.

BblunciieHuss 1Mo ypaBHEHUIO XHMMHUYECKOW peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKLIMW MO M3BECTHBIM MAcCe,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKLIVH ).

A3OTCOIEpKAIUE OPraHNYECKUE COCIUHEHHSI.

AMUHOKHUCIIOTH KaK aM(pOTEPHbIE OPraHUYECKUE COEANHEHUS. DU3NYECKUE U
XUMHYECKHAE CBOWMCTBA AMHUHOKMCIOT (Ha OpUMEpE IMIMLIMHA). buosormyeckoe
3HAUEHUE AMHUHOKHCIIOT. [lenTuasl.

Benkn kak mpUpPOAHBIE BBICOKOMOJICKYJISIPHBIE coenuHeHus. [lepBuynas,
BTOPUYHAs W TPETUYHAs CTPYKTypa OelKOB. XMUMHUYECKHE CBOMCTBA OEJKOB:
TUIPOJIN3, ACHATYpaLsl, KAYECTBEHHBIE PEAKIIMN HA OCIIKH.

OKCIIEPUMEHTAIIBHBIE METOJbl HM3yYEHUS BCINECTB W HMX MPEBPALLCHUI:
HAOIFOJICHUE M ONMCAHKUE JIEMOHCTPALMOHHBIX OIMBITOB: JEHATYpauus OCIKOB NpU
HArpEBaHUM, LIBETHBIE PEAKIIUA OCITKOB.

BbicokomosiekyasipHbIe COeTHHEHHSA

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COCOMHEHHIA: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMECHb MOJUMEPH3ALMH, CPEAHSAS MOJEKYJIIpHas
macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCOVMHECHHNA -
NOJTUMEPH3ALINS A TOJTMKOHACHCALIUS.

OKCIIEPUMEHTAIIBHBIE METOJbl HM3YyYEHUS BCIIECTB W HMX MPEBPALLCHUI:
O3HAKOMJICHHE ¢ 00pa3laMu MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeKnpeIMETHBIE CBA3H.

Peanuzanms MEXIPEIMETHBIX CBS3CH MPU M3YUYCHUHM OPraHWYECKON XUMUM B
10 knmacce OCYLIECTBIISIETCS 4YEpPe3 HCMHOIb30BAHUE KaK OOMIMX €CTECTBEHHO-



HAYYHBIX TIOHATHM, TaK W TOHITHM, SBJISIOMIUXCS CUCTEMHBIMU JUIS OTIACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MTOHATHS: SIBICHUE, HAYYHBIN (haKT, TUTOTE3A,
3aKOH, TEOpWsl, aHAJIU3, CUHTE3, Kiaaccu(uKanus, MepuoAMYHOCTh, HAOIOJCHUE,
U3MEpEHHE, SKCTIEPUMEHT, MOICTIMPOBAHHUE.

duzuka: Marepus, SHEPTuUs, Macca, aTOM, JIEKTPOH, MOJIEKYJIa,
DHEPreTUYECKU YPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperatHoe COCTOSHHE
BEIICCTBA, PU3MUECKHUE BETUUUHBI U €TUHUIIB X U3MEPEHUSI.

buonorus: kneTka, opraHusm, Ouocdepa, OOMEH BEUIECTB B OPraHU3ME,
¢oTocuHTE3, OMOJOTUYECKH AaKTHBHBIC BemiecTBa (OCNMKH, YIJIEBOIBI, JKUPHI,
(bEpMEHTHI).

['eorpadus: MuHEpasbl, TOPHbIE TOPOJIBI, MOJE3HbIC MCKOMAEMBbIE, TOILIMBO,
PECYPCHI.

TeXHONOTHs: TMINEBBIE TPOAYKTHI, OCHOBHI PAIMOHAJILHOTO THUTAHUS,
MOIOIIME CPEACTBA, JICKAPCTBCHHBIE M KOCMETUUECKUE TIPEraparsl, MaTepuanbl 13
UCKYCCTBCHHBIX M CHHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XUMHUU

XAMUYECKUI dBreMeHT. AToM. Sapo aroma, HW30TOIbL. OIEKTPOHHAS
000JI04Ka. DHEPreTHYECKUE YPOBHH, NOAYPOBHU. ATOMHBIE opOuTtanmu, s-, p-, d-
aneMeHTbl. OCOOCHHOCTH paclpeAciiCHUsl 3JEKTPOHOB MO OpOMTAIsAM B aroMax
3JIEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DNECKTPOHHAS KOH(PUTYPALUS aTOMOB.

[Tepuoanueckuii 3aKoH U llepruoauyeckas CUCTEMA XMMUYECKUAX DJIEMEHTOB
JI. . MenpeneeBa. CBs3b MEPUOAMYECKOrO 3aKOHA M [IEpHOIMYECKON CUCTEMBI
xumuueckux sneMeHtoB [[. M. MenneneeBa ¢ COBPEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM W3MEHEHUS CBOWCTB XUMHWYECKHUX OJJIEMEHTOB U
00pa3yeMbIX MMM TPOCTBIX W CJOKHBIX BEIIECTB MO TPyNmaM M MNEPHOAAM.
3HAQUYEHHE NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKH.

CrpoeHre BemiecTBa. XHUMHYECKAas CBs3b. BHIBI XHUMWYECKOW CBSI3H
(KOBAJICHTHAs! HEMOJSPHAs M TOJSIpHAs, MOHHAsA, METaimyeckas). MexaHu3mbl
00pa3oBaHMsl KOBAJCHTHOW XHMHYECKOM CBsi3W (OOMEHHBIA W JTOHOPHO-
aKuenTopHeid). BomopoaHas CBsidb. BaneHTHOCTb. DNEKTPOOTPULIATENIBHOCTS.
Crenenb okucieHus. MOHBI: KATHOHBI U AHUOHBI.

BemecrBa  MOJIEKYJIPHOTO M HEMOJIEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSIHCTBA COCTABA BEIIECTBA. THIIBI KPUCTATUIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEIECTB OT TUITA KPUCTATTAYECKON PEIIETKHA.



[TonaTrEe O AUCHEPCHBIX cucTeMaxX. VICTHHHBIE M KOJUIOMIHBIE PACTBOPBL
MaccoBas J10J1s1 BELLECTBA B PACTBOPE.

Knaccupukanus HEOPraHUYECKHUX COCIMHECHUM. Howmenkmarypa
HEOPraHWYECKUX BEIIECTB. ['€HETMYECKass CBA3b HEOPraHMYECKUX BELICCTB,
MPUHAIEKAMMX K PA3JIMYHBIM KJIACCAM.

Xumuueckas — peakums. Knaccuukainuss  XUMUYECKMX — peaknuid B
HEOPraHWYECKOH W OPraHUYeCKOM XMMHMH. 3aKOH COXPAHEHMS MAacCChl BELIECTB,
3aKOH COXPAHECHMS U MPEBPALLEHUS SHEPTAX MTPH XUMHUECKUX PEAKLIUSX.

CKOpOCTh peakumu, €€ 3aBUCHUMOCTh OT Pa3InuHbIX (pakTopoB. OOpaTHMbIE
peakuuu. XHUMUYECKOe paBHOBecue. MakTOphl, BIHAOMIME HA COCTOSHUE
XumMuueckoro pasHosecus. [Ipunuumn Jle [arense.

OnekTponuTryeckas aucconnanus. CuabHbie U caadbie AIeKTpoauThl. Cpena
BOJHBIX PACTBOPOB BELIECTB. KUCIIAsA, HEUTPAJIbHAS, IIETOYHAS.

OKHCIIMTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLUY.

OKCNEPUMEHTAIBHBIE METOJBl M3YUYEHUS BEIIECTB W MX NPEBPALLCHMUIA:
aemMoHcTpauus Tabmun «lleproanyeckas cucteMa XMMUYECKHX 3neMeHToB [, M.
MenpeneeBa», U3yd4eHUE MOACICH KPUCTATUYECKUX PEHIETOK, HAOIIOJACHHE W
OMUCAHUE JTEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (PA3I0KEHUE MEPOKCHIA
BOJOPOJA B MPUCYTCTBUU KaTaIU3aTOPa, ONMPEAETICHUE CPEbl PACTBOPOB BELIECTB
C TMOMOIIBI0 YHHMBEPCAJIBHOTO HMHJMKATOpA, PEAKIMW HWOHHOTO OOMEHA),
POBEIACHUE MPAKTUUECCKONH PadoThl «BiusiHue pa3nuvHbiX (PakTOpPOB HA CKOPOCTH
XAMUYECKON PEAKLIANY.

PacuéTHbie 3a1a4n.

Pacuétel 1O ypaBHEHHSIM XMMUYECKHX pEaKUMH, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHL, PACUYETHI C UCTIOJIB30BAHUEM TIOHIATHS «MAccOBasi 10
BEILECTBAY.

Heoprannyeckasi xumust

Hemeramuibl.  Tlomoxxenune HemetauioB B llepuoamueckoi  cucreme
xumudeckux 3yeMeHToB JI. M. MenaeneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
OU3NYECKUE CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (HA MPUMEPE
KHCIIOPOJa, cephbl, pocdopa u yriieposaa).

XHAMUYECKUE CBOWCTBA BAKHEUIIUX HEMETA/UIOB (TajJOTEHOB, CEPHI, a30Ta,
dochopa, yriepoma M KPEeMHMsI) W HMX  COCOUHEHUH  (OKCHJIOB,
KHACTOPOJICOAEPKAMX KHCITOT, BOJAOPOAHBIX COCIUHEHUN ).

[IpuMeHenre BaXKHENIITNX HEMETAIIIIOB U UX COCIMHEHUA.

Meramubl. 1lonoxkenne MetaiuioB B [lepuoanueckoil cucreMe XMMHYECKUX
anemeHToB J[. . MenneneeBa. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK
aToMOB MeTauioB. O0mme (usnyeckue cBoicTBa MeTayioB. CIUIaBbl METAJLIOB.
DNEKTPOXUMUAYECKUIA PsAJl HAPSDKEHUI METAIITIOB.



XHAMHUYECKUE CBOWCTBA BAKHEHIINX METAJUIOB (HATPUH, KalMid, KajabluH,
MarHuii, ATFOMUHUI, [IMHK, XPOM, JKEJI€30, ME/b) U UX COCTUHECHUH.

OOwmme cnocoObl MOyYEeHUs METAUIOB. IprMeHEHHEe METaioB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJBI M3YYCHUST BEIIECTB M HMX NPEBPALICHUMN:
U3YYEHUE KOJUICKIMU «MeTamibl U CIUlaBbl»y, 00pa3llOB HEMETAUIOB, PEUICHHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4, HAOIIOJICHUE M OINMUCAHWUE JACMOHCTPAIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aWMOJICHCTBUE TUAPOKCHAA AJTFOMUHUS C PACTBOPAMHM
KHUCJIOT U IIEJI0YEH, KAaUECTBEHHBIE PEAKI[MU HA KAaTUOHBI METAJIJIOB).

PacuérHrie 3amaun.

Pacuétel Macchl BemiecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIH O0BEMY OJIHOIO M3 YYaCTBYIOIIMX B PEAKIMU BEIICCTB,
pacuéTel Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIA OJTHO
U3 BEILIECTB UMEET MPUMECH.

XHUMHUS U KU3Hb

Ponap xumun B 00eCcneyeHUU SKOJOTHYECKOM, YPHEPreTUYECKON W MULIEBOM
0€30MacHOCTH, Pa3BUTUM MEIUIMHBIL. [IOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUUYECCKUX PEAKLIHAM.

[IpencraBinenuss 00 OOMIMX HAYYHBIX MPUHIUIAX M[POMBIILJIEHHOTO
MOMYYEHUS BOKHEUIINX BEILIECTB.

UenoBek B MHUPE BELIECTB M MATCPUATIOB. BAKHEUIIME CTPOUTEIILHBIC
Marepuanbl, KOHCTPYKIIMOHHBIC MAaTrepuanbl, KpacKu, CTEKIIO, KEpamuKa,
Marepuanbl s JJICKTPOHUKHA, HAHOMATEPUAIIbI, OPraHUYECKUE U MUHEPAIBHBIC
yAOOPEHHUS.

XUMHsT U 3I0POBbE YEIOBEKA: TMPAaBUJIA MCIOJB30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBujia O€30MaCHOTO UCIOJIB30BAHUS MPENapaToB OLITOBOH XUMUU B
MMOBCETHEBHOM JKU3HMU.

MeKnpeIMETHBIE CBA3H.

Peanuzanmss  MEXNpPEeAMETHBIX  CBA3€H mNpH  W3ydeHMH oOwmiedl wu
HECOPraHMYEeCKON XuMHUKM B 11 KiTacce OCYIIECTBISETCS YEPE3 UCIMOIB30BAHUE KAK
OoOMX €CTECTBEHHO-HAYYHBIX TMOHSTHH, TaK W MOHSTHHA, SBJISIFOIINXCS
CUCTEMHBIMU JJISl OTACIIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO11Ke €CTECTBECHHO-HAYYHbIE MOHATHS: HAay4yHbIA (DAKT, rUMOTE3a, 3aKOH,
TEOpHsl, AaHaIM3, CHUHTE3, Kiaccu(ukaius, TMNePpUOAUYHOCTh, HAOJIOJIECHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuKa. Marepusi, SHEPrus, Macca, aroM, JJIEKTPOH, NPOTOH, HEWTPOH, HOH,
M30TOI, PAAUOAKTUBHOCTD, MOJIEKYJIA, SJHEPTETUUYECKUA YPOBEHD, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSHUE BEUIECTBA, (PU3NUYECKUE BEIMUMHBI U €AUHMIIBI MX
U3MEPEHUS, CKOPOCTb.



buonorus:  kneTka, opraHusm, 3KocucTeMa, Ouocdepa, MaKpo- u
MUKPO3JICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadus: MuHEpasbl, TOPHBIE MOPOJIbI, MOJE3HBIE MCKOMAEMbIE, TOILIMBO,
PECypCHL

TeXHONOTHS: XMMHYECKass TMPOMBIIUICHHOCTh, METAJLTYPIHUs, MPOW3BOICTBO
CTPOUTEIBHBIX MaTCPHUAJIOB, CEIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, MHIIEBAs
MPOMBIIIICHHOCTh,  (papMarieBTH4YecKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKUX TIPEnapaTroB, MPOM3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpUAIOB,
ANIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3VYIJIbTATEI OCBOEHUS [TPOI'PAMMEI 110 XMMWHA
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBacT TpeOOBaHUS K pPe3yJbTaTaM OCBOEHUS
oOy4YaroUMMHUCS TporpaMMm cpeaHero o0mero oOpa3oBaHus (JIMYHOCTHBIM,
METANPEIMETHBIM W MPEAMETHBIM).  HayyHO-MeTOAMYECKON OCHOBOM  [ist
pa3pabOTKN TMJIAHUPYEMBIX PE3YJIBTATOB OCBOCHMSI MPOrPAMM CPEIHErO OOIIEro
00pa3oBaHusl SIBJISIETCS CUCTEMHO-ACATENbHOCTHBIN MOAXOI.

B cooTBETCTBHM C CHCTEMHO-ACATEIBHOCTHBIM MMOAXOAOM B CTPYKTYPE
JUYHOCTHBIX PE3YJbTATOB OCBOCHMS NpeaMeTa «XWMHs» HAa YPOBHE CPEIHETO
o0mero 00pa3oBaHus BBIICEHBI CICAYIOIIUE COCTABISIOLINE:

OCO3HaHUE OOYYAIOIIMMHUCA POCCHICKOW TIPaKJAHCKOM WACHTUYHOCTH -
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH W CAMOOIPENCTICHHIO,

HAIAYME MOTUBALUU K OOYUEHUIO,

LEJICHAMTPABJICHHOE PA3BUTHE BHYTPEHHUX YOCKICHWA JIMYHOCTH HA OCHOBE
KITFOUEBBIX LIEHHOCTEN M HCTOPUYECKUX TPaauLnii 0a30BOH HAYKH XUMUH,

TOTOBHOCTh M CHOCOOHOCTH OOYHYAKOIIMXCS PYKOBOACTBOBATHCS B CBOEH
JEATENBHOCTA LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MPHCYIIMMH LETOCTHOM
CUCTEME XMMHYECKOr0 00pa3oBaHus;

HAIAYME MPABOCO3HAHMS SKOJOTMUYECKONH KYJIBTYPbl U CIIOCOOHOCTH CTaBUTh
LENH U CTPOUTH JKNU3HCHHBIE TJIAHBL.

JIMYHOCTHBIE PE3YyNbTATBl OCBOEHUS NpEeAMETa «XUMUs» JOCTHIalTCsS B
€AMHCTBE Y4YeOHOH M BOCHMUTATEIIbHOM JESATEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECCKHUMHU, COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMHU
U WJAcaJaMh POCCHICKOrO TPaXTAHCKOrO OOMIECTBA, MPUHATHIMH B OOLICCTBE
HOpMaMud M MpaBWIaMHM  TOBEACHHS,  CHOCOOCTBYIOIIMMH  MpoLeccaM
CaMOIIO3HAHUS, CaMOPa3BUTHSI W HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH
00y Yaronmxcsl.

JIMYHOCTHBIE  PE3YAbTATBl OCBOCHUS NPEAMETAa «XHUMHUS» OTPAKAIOT
Cc()OPMUPOBAHHOCTh OMbITA TO3HABATEBHOW M MPAKTHYECKON JACITENbHOCTH
oOydaromuxcs 1Mo peaau3alui NPUHATBIX B 0OIIECTBE NEHHOCTEN, B TOM YHCIIE B
YaCTH:

1) rpamaaHcKoOro BOCIMTAHMS

OCO3HaHUsI OOYYarOMMMHKCS CBOMX KOHCTUTYLIMOHHBIX NIPAB U 00SI3aHHOCTEH,
YBOKCHHSI K 3aKOHY W MTPABOMOPSIKY;

OPEICTABICHUAS O COLMAIBHBIX HOPMAax W MPaBWIAX MEKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;

TFOTOBHOCTH K COBMECTHOW TBOPYECKOW MACIATENTBHOCTH TPU CO3JaHUU



y4€OHBIX MPOEKTOB, PEIICHUM YUYEOHBIX M MO3HABATEIBHBIX 337a4, BBITOJHEHUH
XUMUYECKHX SKCIIEPUMEHTOB,;

CHOCOOHOCTH TOHWUMAaTh M TMPUHUMATh MOTHUBBI, HAMEPEHHsS, JIOTUKY H
apryMEHThI IPYTUX MPH AHATU3E PA3IMYHBIX BUAOB YUEOHON ACITEIBbHOCTH,

2) maTpHOTHYECKOrO BOCIIUTAHUA:

LHEHHOCTHOTO OTHOWICHUSI K MCTOPHUYECKOMY M HAYYHOMY HACIEIUIO
OTCUYECTBECHHON XUMUH,

YBOKCHHUsS K TPOLECCY TBOPYECTBA B OOJACTH TECOPUM M MPAKTHUYECKOIrO
NPUMECHECHUS XWUMHH, OCO3HAHWS TOTO, YTO JOCTH)KCHUS HAYKH €CTh PE3YJbTaT
JUIATENBHBIX ~ HAOMIOJAEHWH, KPONOTIMBBIX  SKCICPUMEHTAIBHBIX  MOMCKOB,
NOCTOSIHHOTO TPYJa YYEHBIX U TPAKTHKOB,;

MHTEPECA W TIO3HABATEILHBIX MOTHBOB B TMOJYYCHHM W MOCICAYIOEM
aHaym3e WH(OPMALMU O TEPEAOBBIX JOCTUXKEHUSIX COBPEMEHHOW OTEUECTBEHHOM
XUMHH,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHS,

CHOCOOHOCTH OLICHMBATh CUTYallMH, CBSI3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSCh HA MOPATbHO-HPABCTBEHHBIE
HOPMBbI M IEHHOCTH,

TOTOBHOCTH OLIEHMBATh CBOE MOBEACHHE M TMOCTYNKHA CBOMX TOBAPUILEH C
NO3ULMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHWE TMOCHEACTBUNA HSTHX
NOCTYTKOB,;

4) ¢dopmMupoBaHMS KYJbTYPHI 310POBbSI:

NOHMMAHWS LEHHOCTEH 3I0pOBOrO M Oe3omacHoro obOpasza  >KW3HH,
HEOOXOUMOCTH OTBETCTBEHHOI'O OTHOLICHHS K COOCTBEHHOMY (PU3MYECKOMY M
NCUXHYECKOMY 310POBBIO;

coOrofieHns mpaBuil 0€30MacHOro0 OOpallleHUs ¢ BEIICCTBAMU B OBITY,
[TOBCEIHEBHOM KA3HU U B TPYAOBOM ACATEIILHOCTH,

NOHAMAHWS UEHHOCTA MPaBWI WHIUBUAYATBHOTO W KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYalUX, YTPOXKAOIINX 3J0POBBIO U KU3HU JIFOJEH;

OCO3HaHUsl MOCIEACTBUIA W HENMPHUATHS BPEAHBIX MPUBBIYECK (yHNOTPeOIEHUS
AJIKOTOJIs1, HAPKOTUKOB, KYPEHUS ),

S) TpyaoBoro BoCnMTAHUSI:

KOMMYHUKAaTHBHOH  KOMIOETEHTHOCTM B y4€OHO-HCCIIEA0BATENBCKON
JEATENIBHOCTA,  OOIIECTBEHHO TOJE3HOW, TBOPUYECKOW W JOPYIMX  BHAAX
JESATENBHOCTH,

YCTAaHOBKM Ha AKTUBHOE YYaCTUE B PEUICHWM NPAKTHYECKHUX 33]a4
COIMAJIbHON HAMpPaBJICHHOCTH (B paMKaX CBOETO Kilacca, IIKOJIbI),

MHTEPECA K MPAKTUYECKOMY M3YUYEHHUIO TPo(deccuii pa3imuHoro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHHMSI MPEAMETHBIX 3HAHWUH TI0 XUMHH,



YBOKXCHUS K TPy Ay, JIIOAAM TPyAa U pe3ynbTaTaM TPYAOBOU ACATEIHHOCTH,
TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHANBHIY ATbHOM TPACKTOPUM 0OPAa30BAHHUS,
Oyayiiel mpo)eccuu 1 peamu3aiii COOCTBEHHBIX KU3HEHHBIX MIAHOB € YYETOM
JMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMUU, HHTEPECOB U NOTPEOHOCTEM
00I11eCTBA,

6) 3K0JI0THYEeCKOr0 BOCIUTAHUS:

SKOJIOTHYECKH LENIECO00PA3HOr0 OTHOWICHUS K TPUPOAE, KAK HMCTOYHUKY
CYIICCTBOBAHUS KU3HU HA 3EMJIE,

NOHAMAHUS TJIOOATBHOTO XapaKTepa JKOJOTUYECKUX MPOOIEeM, BIUSHUS
SKOHOMHMYECKHAX MPOLECCOB HA COCTOSHUAE TPUPOJHON M COLMATIBHOM CPEBI,

OCO3HaHUS HEOOXOAMMOCTH HWCHOJIb30BAaHUS AOCTHXKCHUWA XWMHM IS
PELIEHHs] BOIIPOCOB PALMOHAIBHOTO MPAPOJONIOJIB30BAHUS,

AKTUBHOTO HEIPUATHS  JEUCTBUWA, NPUHOCAIIMX BpPed OKPYKAFOLIEH
OPUPOJHON Cpene, YMEHUS MPOTHO3UMPOBATH HEOIATOMPUSTHBIE 3KOJOTHYECKUE
MOCJIEACTBHS PEANPUHUMAEMBIX ACHCTBUI U TPENOTBPALIATh UX;

HAJIMYUS PA3BUTOTO SKOJOTMUYECKOTO MBILIJIEHUS, SKOJIOTMYECKON KYIIBTYPHI,
OMbITa NEATENBHOCTH 3KOJIOTUYECKON HaITPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATECA UMM B IIO3HABATEIIBHOW, KOMMYHWUKATUBHONW W COLMAIBHOMN
NPAKTUKE, CHOCOOHOCTH W YMCEHHS AKTHMBHO MNPOTUBOCTOATH  WACOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

Cc()OPMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTHKM;

NOHAMAHWS CHCUM(PUKM XWMHUM KaK HAyKW, OCO3HaHUs €€ poiu B
(OPMUPOBAHMN PAUMOHAIILHOTO HAYYHOTO MBINUICHUS, CO3JaHWW LEJIOCTHOIO
NPEACTaBICHHS 00 OKPY’KarIIEM MHPE KaK O €IMHCTBE MPUPOABI M YETOBEKA, B
NO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH W PEIIEHUM MPOOJIeM COXpPaHCHHS
MPUPOJHOTO PABHOBECHS,

yOSXKAEHHOCTH B 0OCO0OH 3HAYMMOCTH XHMHH JUISl  COBPEMEHHOM
LMBWJIM3ALMU. B €€ TyMAHUCTUYECKOM HANPABICHHOCTH W BAKHOW pOIU B
CO3[aHMU HOBOW 0a3bl MAaTEpUAIBHON KYJIBTYPbI, PELICHUH MIOOATBHBIX TPOOIIeM
YCTOWYHABOIO PA3BUTHS YEJIOBEYECTBA - CBIPHEBON, DHEPIETHUECKON, IMUIIECBONH U
SKOJIOTMYECKOH O€30MacHOCTH, B PA3BUTHUM MEIMIMHBI, OOCCIECUEHHH YCIOBHIA
YCHEMHOTO TPY/1a U 3KOJOTUYECKH KOM(POPTHOH >KM3HU KAXKIOTO YJIeHa OOIIECTBA,

€CTECTBEHHO-HAYYHOU IPaMOTHOCTH: MMOHUMAaHUS CYIIIHOCTH METOJIOB
NO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX, CIOCOOHOCTH MCMOJIB30BATh
NOJIy4acMble 3HAHUS JJIs aHAJIM3a U OOBICHEHUS SBJICHUI OKPY>KarOLIEro MUpa u
NPOUCXOJAIIMX B HEM M3MECHEHUH, YMEHHMSI AeTIaTh 00OCHOBAHHBIE 3AKIIFOUCHUS HA
OCHOBE HAay4HbIX (AKTOB M HMEKOIIMXCS JAHHBIX C LEJIbI0 MOJYyYCHUs
JIOCTOBEPHBIX BBIBOJIOB,;



CHOCOOHOCTH CaMOCTOSTENILHO HKCIOJIb30BaTh XWMHUYECKWE 3HAHWS JUIs
pelIeHUs MPOOJIEM B PEATTbHBIX JKU3HEHHBIX CUTYaI[UsX;

MHTEPECA K TO3HAHUIO U UCCIIEA0BATENbCKON NEATEILHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K HEMPEPBIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJIYYEHU IO HOBBIX 3HAHWH 10 XMMUU B COOTBETCTBUU C )KM3HEHHBIMHU
MOTPEOHOCTSIMU,

UHTEPECA K OCOOEHHOCTIM TPyJa B Pa3iMYHbIX chepax mpodeccHoHaTbHOM
JEATETBHOCTH.

METAIIPEJAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3ybTaThl OCBOEHUSI YUEOHOTO MpeaMeTa « XUMUs) Ha
YPOBHE CPEAHETO 00MEro 00pa30BaHMS BKITIOYAIOT;

3HaUUMble  UIs  (OPMHPOBAaHMS  MHUPOBO33PEHUS  OOyYarOIIUXCS
MEXAUCUMIIIMHAPHBIE (MEKIPEAMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAYKAIOLIUE
LEIOCTHOCTh HAYYHOW KapTWHBI MHpPa M COCUU(PHUKY METOJOB MO3HAHMS,
UCMOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX (MaTepusi, BELIECTBO, SHEPIHs, SBICHUE,
NPOLECC, CUCTEMA, HAYUYHBIA (PAKT, MPUHLIKI, TMIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOPUsl, UCCICA0OBAHUE, HAOMIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHUE);

YHHUBEPCAIbHBIC YYcOHbIC ACHCTBUS (IMO3HABATEIBHBIC, KOMMYHUKATHUBHBIC,

PETYJIATUBHBIE ), o0ecneYnBaroIIne (opmMupoBaHue (YHKIMOHATBHOM
IPaMOTHOCTH M COLIMAITEHOM KOMITIETEHIMM 00YYarOIINXCs,
CHOCOOHOCTB oOyyaromuxcst MCIOJIb30BATh OCBOCHHBIC

MEXAMCUMIIIMHAPHBIE, MUPOBO33PEHUYECCKHE 3HAHWUS W YHUBEPCAJIbHBIE YUYECOHBIC
JEUCTBHS B IIO3HABATEIILHON U COLMAIBHON ITPAKTUKE.

MeranpeaMeTHbIE Pe3YIAbTarhl OTPAKAKOT OBJIAJEHUE YHUBEPCAIBHBIMHU
y4eOHbIMU  [O3HABATEIBHBIMA, KOMMYHMKATUBHBIMA W PETYJISTUBHBIMH
JEUCTBUAMMU.

OBaanenue YHHBEPCAIbHBIMH Y4eOHBIMU MO3HABATEJIbHBIMH
AeHCTBUAMM:

1) Oa3zoBbIe JOrHYECKHE ACiiCTBUSA:

CaMOCTOSITENLHO  (POPMYNHMpPOBaTE W AKTyaJIM3MPOBaTh  MPOOJeEMY,
BCECTOPOHHE €€ paccMaTpuBaTh,

ONpPENCIATh LENU ACATEIIBHOCTH, 3a4aBas MapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSA, COOTHOCHUTE PE3YJIBTATHI AEATEIFHOCTH C IIOCTABJICHHBIMU LIEIISIMU,

WCIIOJIB30BATh MPU OCBOCHUW 3HAHUN MPUEMBI JIOTUYECKOI'O MBINUICHUS -
BBIACIATH XaPAKTEPHBIE NMPU3HAKKA MOHATHA W YCTAHABIMBATH WX B3aUMOCBSI3b,
MCMOJIb30BaTh COOTBETCTBYIOIINE MOHATHS ISl OOBSICHEHUS OTACIBHBIX (PAKTOB W
SIBJICHUM

BBIOMPATh OCHOBAaHWUS W KPUTEPUM Ui KjacCU(UKAIMM BEIIECTB MW
XUMUYECKUX PEAKLINIA,



YCTAHABIIMBATh MPUYUHHO-CIICACTBEHHBIC CBSI3M  MEXKAY HM3y4acMbIMU
SBJICHUSIMU,

CTPOUTH JIOTHYECKHUE PACCYKACHHUS (MHIYKTUBHBIC, JACAYKTHBHBIC, IIO
AQHAJIOTWH), BBISIBJISTH 3aKOHOMEPHOCTH W TMPOTHBOPEYMST B PacCMaTPUBACMBIX
SBJICHUAX, POPMYIMPOBATH BBIBOBI U 3aKITFOUEHUS,

OPUMEHATH B MPOLECCE MO3HAHUS, UCTIONB3YEMBIE B XUMUN CUMBOJIMYECKUE
(3HAKOBBIC) MOJENH, MPEOOPA30BEIBATH MOACTBHBIC TIPEACTABICHUS - XUMUYECCKHIA
3HAK (CMMBOJI) 3JIEMEHTA, XUMUYECKast (POpMyJia, ypaBHEHHE XUMUYECKON peakuuu
- IIPU PELICHUM YYE€OHBIX MO3HABATEIBHBIX W MPAKTHYECKUX 3a1a4, MPUMEHSTH
HA3BAHHBIE MOJECTBHBIC MPEACTABICHUS [UIsl BBISIBICHHAS XAPAKTEPHBIX MPU3HAKOB
M3Y4YaEMbIX BEIIECTB M XUMUYECKUX PEAKLIHIA.

2) 0a30BbIe UCCIEAOBATEILCKHE NCHCTBHS:

BJIQJICTh OCHOBAMU METOAOB HAYYHOrO MO3HAHUS BEIICCTB M XMMHYECKHX
PEaKInii;

(opMyUPOBATh LENH U 3a[a41 UCCIICTOBAHMS, HCIIOJIb30BAaTh MMOCTABICHHBIE
U CaMOCTOSITENIbHO CQOPMYJIUPOBAHHBIE BOMPOCHI B KA4e€CTBE WHCTPYMEHTA
NO3HAHUS M OCHOBBI JUIsl (POPMUPOBAHUS THUIOTE3Bl MO MPOBEPKE MPABWILHOCTH
BBICKA3bIBAEMBIX CY>KICHHIA,

BIQJICTh HABBIKAMM CaMOCTOSITENBHOIO TUIAHUPOBAHWUS W MPOBEACHHS
YUEHUYECKUX SKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOMIOAATh 3a XOJOM
NPOLECCA, CAMOCTOSTENILHO MTPOTHO3MPOBATh €ro pe3yJibTar, (HOpMyJIHpOBaTh
0000IEHNS ¥ BBIBOABI OTHOCUTENBHO JTOCTOBEPHOCTH PE3YJIBTATOB UCCICIOBAHMS,
COCTaBJIATE OOOCHOBAHHBIN OTUET O MPOAETaHHOM paboTe;

npuoOpeTaTh ONBIT YYCHUYECKOW MCCIIECIOBATENBCKOH W MPOCKTHOM
JEATENBHOCTH, TMPOSIBIIATh CIOCOOHOCTH M TOTOBHOCTH K CaAMOCTOSTEIIBHOMY
NOMCKY METOAOB PEIICHUS MPAKTHYECCKUX 33734, NPHUMECHECHHUIO PA3JIMYHBIX
METOJIOB MO3HAHHSI.

3) paGora ¢ nuanpopmanueii:

OPUEHTHPOBATBCS B  PA3IMYHBIX MCTOYHMKAX MHQPOpManuu (HAYy4YHO-
NOMyJISIpHAsl JIMTEPaTypa XHMHYECKOTO COAEP’KAHMWS, CHPABOYHBIE TOCOOMS,
pecypebl MHTEpHETA), aHAIM3UPOBaTh MH(OPMALMIO PA3IMYHBIX BUIOB U (Hopm
NPEICTaBICHHUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEUYHBOCTD,

(opMyMpPOBaTh 3aMPOChl U MPUMEHSTh PA3JIMYHBIC METOJbBI MPH MOUCKE W
otOope wuH(pOpManMH, HEOOXOAMMOW JJs  BBIMTOJHEHUS Y4YeOHBIX — 337ad
OOpeAcICHHOIO TUIIA,

npuOOpETaTh OMBIT KCMOJIB30BAHUS HMH(POPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHHA U PA3JIMYHBIX TOUCKOBBIX CUCTEM,

CaMOCTOSITEJIbHO ~ BBIOMPATh  ONTHMAJBHYK)  (QOpMYy  MPEACTABICHUS
uH(popManmu (cxemsl, TpaduKh, IMarpaMmsl, TAOIHIBI, PUCYHKH H IPYTHE);



WCIOJb30BaTh HAYYHBIA SI3bIK B KAUECTBE CPEACTBA MNpU pabore ¢
XUMUYECKOH MHPOpMANUER:  MPUMEHATh MEXKNPEAMETHBIE ((PU3NUECCKUE U
MaTEMATHYECKUE ) 3HAKA U CUMBOJIBL, (POpMYJIbI, a0OpEBHATYPBI, HOMEHKIATYPY;

UCMNOJb30BaTh W MPeoOpa3OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HarJsTHOCTH.

OgyageHne yHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMU:

3a/1aBaTh BOMPOCH! MO CYMIECTBY 0OCYKIAcMOil TEMBI B XOJ€ AUATIOra W/ Wiv
JUCKYCCHW,  BBICKA3bIBaTh  HMJCH, (POPMYJIMPOBATH CBOM  NPEIIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPEUIOKEHHOM 3314,

BBICTYNIaTh C MPE3CHTALMEH PE3YyJbTATOB MO3HABATEIBLHOU AECATENBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO UM COBMECTHO CO CBEPCTHUKAMH MPH BBIOJTHEHUH
XUMHYECKOT0 SKCIEPUMEHTA, MPAKTUYECKOH padOThl MO HMCCIECIOBAHUIO CBOMCTB
M3Y4acMbIX BEIIECCTB, pean3ali Y4eOHOro mpoekTa U (pOpMyJIMpOBaTh BBIBOJIbI
N0 pe3yJbTaTaM MPOBEAEHHBIX HCCICIOBAHWA MyTEM COIIACOBAHWS MO3MIMIA B
X0J1¢ 00CYKACHUS 1 OOMEHA MHCHUSIMU.

OBiageHne  yHHBEpPCAJbHBIMH peryJsiTHBHbIMH AelicTBUSIMH:
CaMOCTOSITEJIbHO ~ TUIAHMPOBaTh M OCYLIECTBIIATH  CBOKD  MTO3HABATEJIBHYIO
JEATENBHOCTh, ONpPEaesisl €€ Lead W 3aJaud, KOHTPOJMPOBATh M MO MEPE
HEOOXOUMOCTA KOPPEKTUPOBATh MPEIAracMblii  aIroput™M ACHCTBHIA TpH
BBIMIOJTHEHUM YYEOHBIX W HKCCIENOBATENIbCKUX 3a7a4, BBIOMpAaTh Haubosee
3(pPeKkTHBHBIA CcMOCO0 HMX PEMICHUS C YYETOM TOJMYYEHUS HOBBIX 3HAHWH O
BEIIECTBAX U XUMUUYECKUX PEAKIUSX,

OCYILECTBIIATE CAMOKOHTPOJIb CBOCH NEATETBHOCTH HAa OCHOBE CaMOAHAIN3a
Y CAMOOLICHKH.

HPEIMETHDIE

PE3YJDbTATHBI 10 KJIACC

[IpenMeTHBIE pPE3yJIBTATBl  OCBOEHUS Kypca «OpraHuueckas XUMUs»
OTPaXKAIOT:

c(hOPMUPOBAHHOCTh  MPEIACTABJCHUNA O XUMHUYECKOHW  COCTaBIISIOUICH
€CTECTBCHHO-HAYYHON KApPTUHBI MHpPA, POJIM XUMHUM B TIO3HAHUU SBJICHUH
OpUpoabl, B  (POPMUPOBAHMM  MBIIUICHUS W KYJBTYPbl  JIMYHOCTH, €€
(OYHKIMOHATBHONW TPAMOTHOCTH, HEOOXOIMMOM JUIsl PENICHUS MPAKTUYECKHUX 3a7a4
U DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUSI K CBOEMY 3J0POBBI0 W MPUPOTHOM
cpere;

BJIAJICHAE  CHACTEMON  XUMHYECKAX  3HAHWUWA, KOTOpas  BKJIFOYAET:
OCHOBOIOJIATAMOIIAE TMOHATUS (XMUMHYECKUI SJIEMEHT, aTOM, JJIEKTPOHHAS
000JI0UKa aToMa, MOJICKYJIa, BAJICHTHOCTb, DJICKTPOOTPULIATELHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi (opmysia (pa3BEpPHYTas U COKpALIEHHAs), MOJIb, MOJISIpHAS



Macca, MOJSPHbBIA O0BEM, YITIEPOAHBIA CKENeT, (PyHKUMOHAIbHAs TIpymna,
panuKan, U30Mepusl, U30MEPBI, TOMOJIOTHUECKHANA Psiji, TOMOJIOTH, YTIJIEBOJOPOJBI,
KHCIIOPOJ W a30TCOACPXKAIIME COCIMHEHUS, MOHOMEpP, MOJIMMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHEHUS ), TEOPUU W 3aKOHBI (TEOPHUS CTPOCHUS
OopraHuueckux BemmecTs A. M. ByTnepoBa, 3aKOH COXpPaHEHHsI MACChl BELICCTB),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHNA SI3bIK XWUMHH, MHPOBO33PCHUYCCKHE 3HAHWS,
JeKAUE B OCHOBE TMOHUMAHUS NPUYMHHOCTH W CUCTEMHOCTH XHMHYECKHX
ABJICHUH, (DAKTOJIOTMYECKHE CBENCHUS O CBONCTBAX, COCTAaBE, MOJYYEHUH U
0€30MacCHOM HCIIOJIb30BAHUHM BAKHEHIIIMX OPraHWYECKUX BEIIECTB B OBITY W
NPAKTUYECKOHN ACATEIBHOCTH YETIOBEKA,

Cc()OPMUPOBAHHOCTh YMEHHI BBISBIATh XAPAKTEPHbIC MPU3HAKK TMOHSATHH,
YCTAHABIIMBATH WX B3aMMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOIUME MOHATHS MPHU
OMHUCAHWUM COCTABA, CTPOCHUSI M MTPEBPALICHUIA OPraHUYE€CKUX COCTMHEHMIA,

Cc()OPMUPOBAHHOCTh YMEHHMI HCHOJIb30BATh XHMHUYECKYK) CHMBOJIMKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKpAIIEHHON)
(GopMysT  OpPraHMYeCKMX BEIIECTB W YPAaBHCHHMA XWMWYECKUX  PCaKIMIA,
W3rOTABIIMBATH MOJCIIA MOJIEKYJ OPraHWYECKUX BEIICCTB /I WJUTFOCTPALMU WX
XUMHYECKOTO U POCTPAHCTBEHHOTO CTPOEHMUS,

c()OPMUPOBAHHOCTh YMEHHI YCTAHABIMBATh MPHUHAICKHOCTh HM3YUYEHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTABY M CTPOCHHIO K ONPEACIEHHOMY
KJIACCY/TPynne COCOUHEHMHA (YIJIEBOJOPOMABI, KHUCIOPOA W a30TCOAECPKalIUe
COCIMHEHMSI, BBICOKOMOJIEKYJIIPHBIC COEAMHCHUWS), AaBaTb WM HA3BaHUS IO
cuctemarnueckoit HomeHknarype (IUPAC), a Takke NOPUBOAUTH TPUBHAIBHBIC
HA3BaHWUs OTJCJBHBIX OPraHMYECKUWX BEHIECTB (ITHJICH, MPOIWIICH, AallcTHJIEH,
ATWICHIJIMKOJb, TIOULEPUH, (peHos, (popManmpiaerua, aueTaabAerul, MypaBbUHAs
KHCIIOTA, YKCYCHAsI KACIOTA, OJICMHOBAs. KMCIIOTA, CTEAPUHOBAs KUCIIOTA, TIIFOK034,
(pyKTO3a, KpaxMaJl, [eJUTI0J103a, TJIUIINH);

C()OPMUPOBAHHOCTh YMEHHS ONPEACHATh BHABI XWMHUYECKOH CBS3U B
OPraHUYECKUX COEAMHECHUSX (OAMHAPHBIC U KPATHBIE),

C()OPMUPOBAHHOCTh YMEHUS MPUMEHSTh TOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BewecTB A. M. byTiepoBa 1j1si 0ObSICHEHHAS 3aBUCUMOCTH CBOWCTB
BEIECTB OT UX COCTABA M CTPOCHMSI, 3AKOH COXPAHEHUSI MACcChl BELIECCTB,

C()OPMUPOBAHHOCTh ~ YMECHHWH  XapakTepuU30BaTb  COCTaB, CTPOCHHUE,
(U3AYECKME M XHMHUYECKUE CBOMCTBA THUIHMYHBIX NPEACTABUTENICH Pa3IMYHBIX
KJIACCOB OPraHW4eCKUX BEHIECTB (METaH, 3TaH, STWJICH, MPOIMWICH, AllETHJIEH,
OyragueH-1,3, metunOyrtaaueH-1,3, OCH30J, METAaHOJ, 3TAHOJI, ATUJICHIJIUKOJIb,
TIIMUEPHH, (DEHOJI, aleTAbACTU, MyPaBbMHAs M YKCYCHAs KHCIJIOTHI, TJIFOKO3a,
KpaxMaJl, LEJUTK0I03a, aMUHOYKCYCHAsI KUCIIOTA), WILTIOCTPUPOBATh T€HETHUYECKYIO
CBSI3b MEXKAY HHMH YPAaBHEHUSIMH COOTBETCTBYIOLIMX XMMHUYECKHX PEaKUUd ¢
MCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;



c()OPMUPOBAHHOCTh YMEHUS XaPAKTEPU30BATh UCTOYHUKHN YIJIEBOJOPOIHOTO
CBIPBS (HEPTh, MPUPOAHBIN ra3, YroJib), CIIOCOOBI MX MEPEPAOOTKH U MPAKTUUYECKOE
NPUMEHEHHUE TPOAYKTOB MEPepadOTKH;

c(OPMHUPOBAHHOCTh YMEHMI MPOBOAUTH BBIYUCICHUS MO0 XUMHUYECKUM
YPaBHECHUSAM (Macchl, 00bEMA, KOJIMYECTBA MCXOMHOTO BEIIECTBA WJIM TMPOIYKTa
pEaKIMM MO W3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO M3 HMCXOIHBIX
BEIICCTB WK MPOAYKTOB PEAKIINH );

c(hOPMHPOBAHHOCTL YMEHWH BJIQJACTh CHUCTEMON 3HAHMA 00 OCHOBHBIX
METOJaxX HAy4YHOTO MO3HAHMS, UCIOIB3YEMbIX B XUMUU MPH MU3YYCHUU BEUICCTB U
XUMUYECKHX SIBJICHUHA (HAOMIOEHUE, N3MEPEHUE, SKCIIEPUMEHT, MOACIIMPOBAHNUE),
UCMOJIb30BaTh CUCTEMHBIE XMMUYECKME 3HaHUs JJIs TPUHATUS PEUICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU W HX
NPUMEHEHHUEM;

c(OPMUPOBAHHOCTh YMEHHI COOMIOAAThH MPABUIIA MOJIb30BAHUS XUMHYECKOH
nocyoil u jgabopaTopHbiM OOOPYJOBAHUEM, a TaKKe MpaBMiia OOpallCHUS C
BEIICCTBAMU B COOTBETCTBUM C WMHCTPYKIMSIMU IO BBIMOJHEHUIO Ja00OpaTOPHBIX
XUMHYECKHUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHUI MJAHUPOBATH M BBINOJHATh XUMHUYECKHIA
AKCIEPUMEHT (MPEBPALICHUS] OPrAaHUYECKUX BEUICCTB MPU HArPEBAHUM, MOJTyUYEHUE
ATUJICHA U U3YUYEHUE ETO CBOMCTB, KAUECTBEHHBIC PEAKIIUN OPTaHUYECKUX BELLIECTB,
JeHaTrypanns OCIKOB MPU HATPEBAHUM, LIBETHBIC PEAKIIMU OEIIKOB) B COOTBETCTBUH
C TMpaBWlIaMHM TEXHHKM O€30MacCHOCTH MpW OOpalleHWW ¢ BEUIECTBAMH W
Ja00paTOpHBIM ~ 00OPYIOBAHUEM, MPEACTABISATh  PE3YJIbTAThl  XUMHUYECKOTO
JKcrepuMeHTa B (OpME 3alUCH  YPaBHEHWM COOTBETCTBYIOLIMX pEaKIUid U
(OpMyIMPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AHAJIM3UPOBATH XUMHUYECKYIO
WH(OPMALMIO, TONYYaeMYK0 W3 pPa3HbIX HWCTOYHUKOB (CPEICTBA MACCOBOMA
uH(popmanumn, MHTEpHET U ApyTHX),

c(hOPMUPOBAHHOCTL  YMEHHWI  cOONOJaTh  OpaBujia  SKOJOTHYECKH
1EeNeco00pa3HOro TMOBEACHHUS B OBITY M TPYJOBOH JEATEIIBHOCTH B LEMSAX
COXPAHEHUS CBOETO 3A0POBbS M OKPYKAIOIIEW MPUPOAHON Cpelbl, OCO3HABATH
OMAacHOCTh BO3JCHCTBHSI HA >KUBBIE OPraHU3Mbl OMPEACTIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMbici nokasarens [[JIK, moscHATh HA mpumepax crnocoObl
YMEHBLICHUS W TPEAOTBPALICHUS WX BPEAHOTO BO3JCHCTBUS HA OpraHu3Mm
YeNIOBEKA,

Ui 00y4arouMxcs ¢ OrPAHUYEHHBIMU BO3MOXKHOCTSIMU 310POBbS. YMEHHUE
OPUMEHSTH 3HAHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHUS BEUICCTB U
XUMHYECKHX SBJICHHIA,

JUISL  CAENBbIX W CJA0OBUASAMIMX OOYYAIOUIMXCS: YMEHUE HCHOJb30BaTh
peNbeHO-TOYECUHYIO cUcTEMY 0003HaueHuid JI. bpaiins aisg 3anucu XMMUYECKUX



dbopmy.
11 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOmas W HEopraHudeckas
XAMUSD) OTPAKAFOT:

c(hOpMHUPOBAHHOCTH MPEACTABIICHUH: 0 XUMUYECKOM COCTABJISAFOLLEN
€CTECTBCHHO-HAYYHON KApTUHBI MHUpPA, POJIM XUMHUM B TIO3HAHUU SBJICHUH
OpuUpoabl, B  (POPMUPOBAHMM  MBILUICHUS W KYJBTYPbl  JIMYHOCTH, €€
(OYHKIMOHATBHOW TPaMOTHOCTH, HEOOXOIMMOM ISl PEIICHKS MPAKTUYECKHUX 3a7a4
U DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBIO U MPUPOIHOMR
cpene;

BJIAJICHAE  CHACTEMON  XUMHYECKHAX  3HAHUWA, KOTOpas  BKIJIFOYAET:
OCHOBOITOJIArarIIue MOHIATHS (XUMHYECKUI BJIEMEHT, aToM, W30Tom, s-, p-, d-
AJICKTPOHHBIE OpPOWTAIA aTOMOB, WOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BJIEHTHOCTbD, 3JICKTPOOTPULIATEIILHOCTD, CTENEHh OKUCIICHUS, XUMHUYECKast CBA3b
(KOBAJICHTHAS!, MOHHASI, METAJTIMYECKAst, BOJAOPOAHAS ), KPUCTAJUTMYECKAsT PELIETKA,
TUNBI  XAMWYECKUX  PEaKkUui, PacTBOpP, JJIEKTPOJUTHI,  HEAJIEKTPOJIUTHI,
DNEKTPOJIUTHYECKAs JIUCCOLMALUA, OKHUCIIMTENb, BOCCTAHOBUTENL, CKOPOCTH
XUMUYECKOH PpEaKIMU, XUMUYECKOE PABHOBECUE), TCOPUM M 3aKOHBI (TCOPUS
BJIEKTPOJIMTHYECKON auccoumanuu, nepuoandeckuii 3axkon 1. M. Menaeneesa,
3aKOH COXPAHEHUsI MACCHl BEILICCTB, 3aKOH COXPAHCHUS W NPEBPALLCHUS SHEPrUU
Npd XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECCKUI SI3bIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICXKALIME B OCHOBE IMOHUMAHWUS TPUYMHHOCTH U
CUCTEMHOCTH XMMMYECKUX SIBJICHWH, (DAKTOJIOTUYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U OE30MACHOM HCIOJIb30BAHUH BAKHEHIINX HEOPraHM4YEeCKUX
BEIIECTB B OBITY U MPAKTUUYECKOH JACATEIILHOCTH YEJIOBEKA,

c(hOPMUPOBAHHOCTHL YMEHHM BBISBIISITh XapPAKTCPHbIC MPU3HAKW MOHSTHIA,
YCTAHABIIMBATh UX B3aUMOCBS3b, UCIOJIB30BATH COOTBETCTBYIOIIUE MOHATHS TPU
OTNMCAHUU HEOPraHMYECKUX BELLECTB U UX MPEBPALCHUI;

c(hOPMUPOBAHHOCTHL YMEHHMM HCMOJb30BATh XUMUYECKYID CUMBOJIUKY IS
cocraBiicHusT (OpMyJ  BEHIECTB W  YPaBHCHMA  XHMHYECKUX  PEaKLUid,
cucrtemarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbId Tra3, YIJEKHUCIbIA a3, aMMHaK, TaliéHas
U3BECTh, HETAIIEHAS U3BECTh, MUTHEBAS COAA, MUPUT U IPYTHUE);

c(hOPMUPOBAHHOCTH YMEHUN ONMPEAENATh BAICHTHOCTh U CTENEHL OKUCIICHUS
XAMUYECKUX BJIEMEHTOB B COCIMHEHHUIX PA3JIMYHOTO COCTABA, BUJ XUMHUUYECKOMH
CBsI3U (KOBAJICHTHAs, MOHHAS, META/UIMUYECKAs, BOJOPOAHAS) B COCAMHCHUSIX, THII
KPUCTAJUIMYECKONW PEMETKM KOHKPETHOIO BEIIECTBA (aTOMHAs, MOJICKYJIsSpHas,
WOHHAs, METAJUTMYECKAS ), XapaKTEP CPeabl B BOAHBIX PACTBOPAX HEOPraHUYECCKUX



COCIMHECHHM

c()OPMUPOBAHHOCTH YMEHHIHA YCTAHABIIMBATh NPUHAICKHOCTD
HEOPraHWYECKUX BEIIECTB MO HMX COCTABY K OMNPEACHEHHOMY Kiaccy/rpymre
COCIMHEHMH (ITPOCTHIC BEINECTBA - METAJJIBI U HEMETAJUIbI, OKCUbI, OCHOBAHMS,
KHCIIOTHI, aM(POTEPHBIE TUAPOKCUABI, COJIH ),

c()OPMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOMUECKOrO 3aKoHa /1.
H. MeHaeneeBa 1 IEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOLIYIO, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIMY;

C()OPMUPOBAHHOCTh YMEHWI XapaKTEPHU30BATh 3JICKTPOHHOE CTPOCHUE
aTOMOB XUMMYECKHX 3JeMeHTOB 1-4 mnepuonoB Ilepuoaudeckoii CHCTEMBI
xumuueckux anemeHToB J[. WM. MennaeneeBa, MCMONbB3ys MOHATUS «S-, p-, d-
AJNIEKTPOHHBIE OPOUTAIINY, IHEPTETHUECKUE YPOBHUY, OOBICHATH 3aKOHOMEPHOCTH
WU3MCHEHUSI CBOMCTB XMMHYECKUX 3JIEMEHTOB M WX COCAVMHECHMNA MO MEPUOJAM U
rpymmnam lleppoarnyeckoi cucreMsl XuMudeckux ateMeHToB J1. . Menaeneesa;

c()OPMUPOBAHHOCTh ~YMEHWU  XapaKTepu30BaTh  (OMMCHIBATH)  OOILIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEIICCTB  PA3IMYHBIX  KJIAcCOB,
NOATBEPXKIATh CYLICCTBOBAHUE TEHETUYECKOW CBS3M MEXAY HEOPraHWYECKUMHU
BEIIECTBAMU C MOMOILIBI0 YPABHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIMIA,

c()OPMUPOBAHHOCTh YMEHUS KIACCHPUIMPOBATH XUMUYECKUE PEAKIMU II0
pPa3NMYHBIM MPU3HAKAM (YHCIY W COCTABYy PEarvpyroMIMX BEUICCTB, TEMJIOBOMY
3 dexTy peakiuu, U3MCHCHHUIO CTEMEHEH OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
PEAKIMM, YUACTHIO KaTaanu3aTopa),

c()OPMUPOBAHHOCTh YMEHMI COCTABIIATH YPABHEHUS PEAKUMANA PA3TAUHBIX
TUIIOB, MOJIHBIE U COKPAIEHHBIC YPABHEHUS PEaKIMiA MOHHOTO OOMEHA, YUHATHIBAs
YCIIOBUSL, TPYA KOTOPBIX 3TH PEAKLUH UIYT IO KOHIA,

C()OPMUPOBAHHOCTh YMEHWH MPOBOAWTH PEAKLIMW, MNOATBEPKIAOLINE
KAQUECTBEHHBIA COCTaB pa3JMYHbIX HEOPraHWYEeCKHX BEIIECTB, pPaClO3HABATH
OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHWYECKUX
BCIIECTB,;

C()OPMUPOBAHHOCTh YMEHHMH  pPaCKpbIBaTh  CYHIHOCTb  OKHCIIATEIBHO-
BOCCTAQHOBUTENBHBIX PEAKIMI MOCPEICTBOM COCTABJICHUSI 3JIEKTPOHHOTO OajaHca
OTHX PEAKLINA;

c()OPMUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCUMOCTh CKOPOCTH XMMHYECKOH
PEAKIMM OT Pa3IMYHBIX (PAKTOPOB; XapPAKTEP CMEIIEHHUS XUMHYECKOTO PABHOBECHS
B 3aBMCHMOCTH OT BHEIIHETO BO3AcHCTBUS (mpuHIun Jle [Tlartense);

c()OPMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMHUYECKHE MPOLIECCHI,
JEKAME B OCHOBE MPOMBIIIJIEHHOTO TMOJYYSHHsI CEPHOM KHCIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTh MPEACTABICHUH 00 OOMMX HAYyYHBIX MPHHLIMNAX W
3KOJIOTHYECKHX MPOoOIeMax XMMHUYECKOTO TPOU3BOICTBA,

c()OPMUPOBAHHOCTh YMEHWI MPOBOJWUTH BBIYMCIEHUS C MCIOJIb30BAHUEM



MOHSATHUSL «MacCoBas JOJIsl BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOLICHWHA ra3oB
OpU XUMMHUYECKUX PEAKIUIX, MACChl BEUIECTBA WM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCEe WM O0BEMY OJHOIO M3 YYACTBYIOUIMX B PEAKLMH
BEIIECTB, TEMIOBOr0 >(Q(EeKTa peakuMd Ha OCHOBE 3aKOHOB COXPAHEHHS MACChI
BEIICCTB, MPEBPALICHUS U COXPAHECHUS DHEPTUHU;

c(OPMUPOBAHHOCTh YMEHHI COOMIOAATH MPABUIIA MOJIb30BAHUS XUMHYECKOH
nocyioil u jgabopaTopHbIM OOOPYJOBAHUEM, a TaKKEe MpaBwia OOpallCHUS C
BEIICCTBAMU B COOTBETCTBUM C WMHCTPYKIMSMHU MO BBHIMOJHEHHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB,;

c(OPMHUPOBAHHOCTh YMEHHUI [JIAHUPOBATH M BBINOJHATh XUMHUYECKHIA
SKCIEPUMEHT (Pa3N0KEHUE TMEPOKCUAA BOJOPOJA B MPUCYTCTBHM KaTaIM3aTopa,
OMPEACTIEHUE CPEObl PaCTBOPOB BEIIECTB C€ MOMOLIBK)  YHUBEPCATBHOTO
UHMKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakiuw,
pEaKIMM MOHHOrO OOMEHA, KAQUECTBECHHBIC PEaKkUMW Ha Cyib(ar-, kapOoHaT- u
XJIOPUA-aHUOHBI, HA KAaTUOH aMMOHMS, PEIICHUE IKCMEPUMEHTAIbHBIX 3a1ay IO
Temam «Metamely U «HemeTauibl») B COOTBETCTBUM C MpPaBUJIAMM TEXHUKHU
0€30MacCHOCTH MPH OOPALIEHUM C BEIICCTBAMU W J1a00PATOPHBIM O00OPYIOBAHUEM,
OPEACTaBIATh PE3YJbTaThl XMMUYECKOTO JKCIEPUMEHTa B (OpME 3alucH
YPaBHEHUH COOTBETCTBYIOMIMX Peakiyii u (opMyaMpoBaTh BHIBOABI HA OCHOBE
ATUX PE3YIbTATOB,

Cc(OPMHUPOBAHHOCTL YMEHUH KPUTUYECKH AHAJIM3UPOBATH XUMHUYECKYIO
WH(OPMALMIO, TONYYaeMYK0 K3 pPa3HbIX WCTOYHWUKOB (CPEICTBA MACCOBOMA
KOMMYHUKaIMK, MTHTEpHET U APYTHX),

c(hOPpMHPOBAHHOCTL ~ YMEHMI  COOMOJaTh  MpaBWjia  SKOJIOTHMYECKH
LEIECO00PA3HOr0 TMOBEACHHUS B OBITY M TPYIOBOW JEATEIIBHOCTH B LEMSAX
COXpPaHEHUS CBOETO 3A0POBbS M OKPYKAIOIIEW MPUPOAHON Cpelbl, OCO3HABATH
OMAacHOCTh BO3JCHCTBUS HA JKUBbIE OPraHU3MBbI ONPEAETEHHBIX BEIIECTB, TOHUMAsI
cmbicn mokazarens [IJIK, moscHATh Ha npumepax cnocoObl YMEHBLICHHS W
NPEIOTBPALLECHHS UX BPEAHOTO BO3JICHCTBUS HA OPraHU3M UYEJIOBEKA,

st 0Oy4aKOLIMXCSl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI. YMEHHUE
OPUMEHSTH 3HAHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHWS BEUICCTB U
XUMUYECKUX SIBJICHUMH;

JUISL  CAENBIX W CAa0OBUASIIMX OOYYAIOMIMXCS: YMEHUE UCHOJIb30BaTh
penbeHO-TOUCUHYIO cUcTEMY 0003HaueHuid JI. bpaiins aisg 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

KonuuecTBo yacos JJIeKTPOHHBIE
(uudposbie)
HaumeHoBaHue pa3aesioB H TEM
Ne ni/m KouTtposbHbie IIpakTuyeckue o0pazoBarejibHbIE
NMpPOrpaMMbl Bcero
padoThI padoThI pecypcsl
Paznen 1. TeopeTHyecKHne 0CHOBBI OPraHHYeCKOH XHMHH
IIpenmer oprannaeckoi . Teo
11 PoANET OPTATHeeitot MR ?PZI 3 0 0 Bbutaunorexa LIOK
. CTPOCHUA OPraHUICCKUX COCAUHCHUUN A. https//medsooru/ff()dzl()c
M. Bytneposa
Hroro mo pazzeny 3
Paznen 2. Yraesogopoas!
b1 HermpeneapHble yraeBoIOPOIBI: ATKEHBI, 6 0 1 BuGmiorexa LIOK
' ATKAAUCHBI, ATKHHBI httDs://m.edsoo.ru/ff0d28¢c8
bubmmorexa LIOK
https://m.edsoo.ru/ffDd227¢
bubmmorexa LIOK
2.2 IIpeacnpHBIC YTACBOAOPOIR — ATKAHBI 2 0 0 hitps://m edsoo.ru/ffDd23de
bubmmorexa LIOK
https://m.edsoo.ru/ff0d26¢ca
bubmmorexa LIOK
https://m.edsoo.ru/ffDd28¢8
2.3 ApPOMATHICCKHUEC YTICBOI0OPOIBI 2 0 0 bubmmorexa [IOK
https://m.edsoo.ru/ffDd28¢8
b4 IlpuponHbIE HCTOYHUKH YTTIEBOAOPOAOB U UX 3 1 0 Bu6mmotexa LIOK
nepepaboTka https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

Hroro mo pazmeny 13
Paszpen 3. Kuciopoacoaepkanue opranHu4ecKHe CoeTHHeHHs
3.1 Croupter. ®enon 3 bubmorera LOK
httDs://m.edsoo.ru/ff0d2be8
39 Ansaerunsl. Kapoonossie kucmorst. CriokHBIC 7 Butmunorexa LIOK
3¢upsl https://m.edsoo.ru/ff0d2a6c
3.3 Vraesosl 3 bubanorexa LIOK
https://m.edsoo.ru/ff0d2d50
Hroro mo pazzeny 13
Pasnen 4. AzoTcoaepIkaiiiue OPraHuYecKHe COeAHHEHHUS
4.1 AwmuHbl. AMUHOKHCIOTHL. benku 3 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2¢cae
Hroro mo pazmeny 3
Paznen 5. Bb1cOKOMOJIEKYJIsIDHBIE COeAHHEHHS
5.1 ITnactmaccer. Kayuyku. Bonokaa 2 budmorexa [IOK
httos://m.edsoo.ru/ffDd323¢
Hroro o pazzeny )
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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11 KNTIACC

KonnuecTBo yacos DIeKTPOHHbIE
(uudposbie)
Ne n/m HaumeHoBaHHe pa3aesioB U TEM NPOrpaMMbI B Koutpoabubie IpakTuyeckne o0pa3oBaTesibHbIE
cero
r padoThI padoThI pecypcesl
Pazgen 1. Teopernueckne 0CHOBbI XHMHUH
Ctpocnue aromoB. [leproanyeckuii
. HTp HU TOMOB PUOANYCCKUU 3aKOH U ; . . BH6HHOTeKa ]_[OK
. CPHOARRECKAT CHETEMA XMMHHeCiatx https://m.edsoo.ru/00ad9ffa
snmemenToB JI. 1. Menaeneena
12 Crtpoenue BewecTsa. MHOrooopasue 4 0 1 buGaunoreka LIOK
' BCIIECTB https://m.edsoo.ru/00ada342
1.3 XUMHAYIECKHE PEAKITHI 6 1 1 bubmorexa [OK
https://m.edsoo.ru/ff0d37fa
Hroro mo pazmeny 13
Pazgen 2. Heopranuyeckas xumms
2.1 MeTanmsr 6 0 1 Brbmmorexa LIOK
https://m.edsoo.ru/00ac103¢
2.2 Hewmerammst 9 1 1 bu6morexa HOK
https://m.edsoo.ru/00ac0c 18
) 3 CBs13p HCOPraHUYCCKUX W OPTAaHUICCKUX ) 0 1 bubmmorexa IIOK
' BCINCCTB https://m.edsoo.ru/00ac054¢
Hroro mo pazmeny 17
Pazgen 3. Xumus u sKu3Hb
3.1 XWMHS U )KU3HD 4 0 0 bu6miorexa HOK
https://m.edsoo.ru/00ae4270
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DJIeKTPOHHbIE HH(POBLIe 00pa3oBaTebHbIE pecypchl

IIpeameT opraHuaccKkom

XAMUH, €¢
BO3HUKHOBCHHUC,

Pa3sBUTUC U 3HAUCHUC

htt://fcior edu.ru/card/9975/predposylki- vozniknoveniya
teorii-stroeniya-organicheskih- soedineniy-a-m-butlerova-
uglublennyy-urove html

Teopus crpoeHns
OpraHU4YECKUX
coeauHeHUH A. M.
Bytneposa, eé
OCHOBHEIC

TIOJIOKCHHS

http://fcior.edu.ru/card/ 11738/osnovnye-polozheniya-
teorii-stroeniya-organicheskih-soedineniy-a-m-butlerova-
izomery-i -gomologi .html

Ilpencrasnenwue o
KJIACCU(UKALTTH
OpraHU4YECKUX
BEIIECTB.
Homenknarypa
(cucreMaTuueckas) u
TPUBUAIBHBIC
Ha3BaHHUA
OpraHU4YECKUX

BCIICCTB

http: //fcior.edu.ru/card/ 10346/klassifikaciya-
organicheskih-soedineniy .html

AJKaHBI: COCTaB U

CTPOCHHE,

http:fcior.edu.ru/card/7037/alkany htm 1



http://fcior.edu.ru/card/11738/osnovnye-polozheniya-teorii-stroeniya-organicheskih-soedineniy-a-m-butlerova-izomery-i-gomologi.html
http://fcior.edu.ru/card/11738/osnovnye-polozheniya-teorii-stroeniya-organicheskih-soedineniy-a-m-butlerova-izomery-i-gomologi.html
http://fcior.edu.ru/card/11738/osnovnye-polozheniya-teorii-stroeniya-organicheskih-soedineniy-a-m-butlerova-izomery-i-gomologi.html
http://fcior.edu.ru/card/10346/klassifikaciya-organicheskih-soedineniy.html
http://fcior.edu.ru/card/10346/klassifikaciya-organicheskih-soedineniy.html

TOMOJIOTHIECKUH psif

MeTaH u 3TaH —
HpocTeumue
MPCACTABUTCIIH

AJIKAHOB

http:fcior.edu.ru/card/7037/alkany htm 1

AJIKEHBI: COCTaB U

CTPOEHHUE, CBONMCTBA

http:fcior.edu.ru/card/227/alkeny htm 1

JTUIICH U TIPONHICH —
HnpocTeumue
MPEACTABUTEITH

AJIKCHOB

http:fcior.edu.ru/card/227/alkeny htm 1

[Ipakrrueckas padbota
Ne 1. «Ilomyuaenne
STHICHA U H3YUCHHE

€ro CBOMCTBY

http:fcior.edu.ru/card/3846/1 aboratornaya-rabota-
poluchenie-etilena-i-ego-svoystva html

Anxanuenst. byraauen-
1.3 u meTUnOyTaIUCH-
1,3. TlomyucHue
CHUHTCTHUYCCKOTO

Kay4dyKa U PEe3UHbI

http:fcior.edu.ru/card/6243/alkadieny .html

10

AJIKHHBI COCTAB U
0COOCHHOCTH
CTPOCHHUS,
TOMOJIOTHIECKUH pAX.
Aneruncn —
MPOCTEUITUI

npCaACTABUTC/Ib

http:fcior.edu.ru/card/14716/stroenie-izomeriya-i-
nomenklatura-alkinov. html




AJIKHHOB

11

Brmuciaenus no
VPaBHCHUIO
XUMHYICCKOH

peaxtyn

https://m.edsoo.ru/ff0d5708

12

ApeHsL: 6eH301 U
TONYOIL.
ToKCHIHOCTH APCHOB

https://m.edsoo.ru/00ac054¢

13

I'eneTnueckasa cBA3b
VIJICBOJOPOAOB,
TPUHAIJICIKAITIX K

Pas3INIHBIM KJIacCaM

http: //www .ug.ru/02.42/t28 htm

14

IIpuponnsie
HUCTOYHUKU
VII€BOAOPOIOE:
HNPUPOIHBIN ra3 u
MOy THHIC HE(PTSHBIE
rassl, He()Thb U
MPOIYKTHI €€
nepepaboTKu

http: //rrc.dgu.ru/res/ 1september/articlef.

15

IIpuponnsie
HUCTOYHUKU
VIIEBOAOPOIOE:
HNPUPOIHBIN ra3 u
MOy THHIC HE(PTSAHBIE
rassl, He()Th U
MPOAYKTHI €€
nepepadboTKu

http: //rrc.dgu.ru/res/ 1september/articlef

16

Kontponpnas pabota



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/00ae054e
http://www.ug.ru/02.42/t28.htm
http://rrc.dgu.ru/res/1september/articlef
http://rrc.dgu.ru/res/1september/articlef

o pazaery «Y

TJICBOJOPOIBI)

17

IIpeacnpabIC
OJHOATOMHBIE
CIIUPTHL: MCTAHOII U
aranon. Boaopoanas

CB3b

http: //fcior.edu.ru/card/ 12396/stroenie -nomenklatura-i-
izomeriva-spirtov html

18

MHoroatoMHBbIE
CIIUPTHL:
STWICHIIAKOIb U

TIULIEPUH

http://fcior.edu.ru/card/9855/stroenie-fizicheskie-i-
himiche skie -svovstva-mno goatomnvh-spirtov .html

19

DcHoI: CTPOCHNE
MOJCKYTbI, pr3nueckre
u

XUMHICCKHC

CBOMCTBA,

MNPUMCHCHUE

http://fcior.edu.ru/card/14797/stroenie-nomenklatura-i-
svovstva-fenolov-ih poluchenie-i-primenenie.html

20

Anpaerunsr:
dbopmanpaeTH U
AUCTATbACTH/,
AueroH

http: feipr.edu.ru/card/12709/stroenie-nomenklatura-i-
svoystva-aldegidov-ih poluchenie-i-primenenie.html

21

OaHOOCHOBHBIC
NPEACIbHBIE
KapOOHOBBIE
KUCJIOTHI:
MypPaBbHHAAL H

YKCYCHAA

http:fcior.edu.ru/card/8349/stroenie-i-svovstva-
odnoosnovnyh-karbonobyh-kislot-ih-poluchenie-i-
primenenie.html

22

[Ipakrrueckas padbota
Ne 2.



http://fcior.edu.ru/card/12396/stroenie-nomenklatura-i-izomeriya-spirtov.html
http://fcior.edu.ru/card/12396/stroenie-nomenklatura-i-izomeriya-spirtov.html
http://fcior.edu.ru/card/9855/stroenie-fizicheskie-i-himicheskie-svoystva-mnogoatomnyh-spirtov.html
http://fcior.edu.ru/card/9855/stroenie-fizicheskie-i-himicheskie-svoystva-mnogoatomnyh-spirtov.html
http://fcior.edu.ru/card/14797/stroenie-nomenklatura-i-svoystva-fenolov-ih
http://fcior.edu.ru/card/14797/stroenie-nomenklatura-i-svoystva-fenolov-ih

«CsoiicTBa pacTBOpa

YKCYCHOM KHCIIOTBI»

23

CreapunoBas u
OJICUHOBAS KUCIIOTBI,
Kak ImpcacTaBUTCIIA
BBICIIHUX

KapOOHOBBIX KHCIOT

http:fcior.edu.ru/card/14674/0sobennosti-fizicheskih-
i-himicheskih-svoysnv-karbonovyh-kislot-ih-
primenenie.html

D4

Me1a xKak coau
BBICIIHX
KapOOHOBBIX KHCIIOT,
HX MOOLIEE

JCHUCTBHC

http: //www .gazeta.ru/

25

Craoxabie 3QUPHI Kak
MPOU3BOJHBIC
KapOOHOBBIX KHCIIOT.

I'maponms crnokHBIX
3¢pupos

http:fcior.edu.ru/card/5247/slozhnye-efiry-i -zhiry-
svoystva-zhirov html

26

Kupsl: ruaponns,
NPHMEHEHUE,
OuonoruuecKas poib

JKHPOB

http:fcior.edu.ru/card/5247/slozhnye-efiry-i -zhiry-
svoystva-zhirov html

27

VrueBoapl: COCTaB,
KJIACCU(DHUKALHSL.
Baxueiimme
MPEACTABUTCIIH
[JII0K03a, PyKTO3a,
caxaposa

http:fcior.edu.ru/card/1689/obshee-predstavlenie-ob-
uglevodah-mono-di-i-polisaharidy html

28

Kpaxman n
LEJIIFONIO3a KaK

http:fcior.edu.ru/card/10099/uglevody html



http://www.gazeta.ru/

HpUPOHBIE
HOJIUMEPBL

29

Konrtponpnas paborta
10 pasaeity
«Kucnopoxcoaepxa
ITHE OPTAaHUYIECKHE

COEIUHEHU

30

AMUHBL, METIJIAMUH

1 aHUJINH

http://home-
edu.ru/user/uatml/00000549/shelkanova/amini.html

31

AMHUHOKHUCIOTHI KaK
am(oTepHEIC
OPraHUYCCKUEC
COCIUHCHUS, UX
OHOIOTHUCCKOC

sHagcuue. Ilenruasr

http:fcior.edu.ru/card/5359/aminoki sloty.html

32

benxu kax
TIPUPOTHEIC
BBICOKOMOJICKYIISIPH

BIC COCAUHCHUS

http:fcior.edu.ru/card/13971/ponyatie-o-belkah-i- istoriya-
ith-issledovaniya- stroenie-i- svoystva- belkov html

33

OCHOBHBIE TIOHITUA
XUMHUHU
BBICOKOMOIICKYISPH

BIX COCIUHCHHIA

http://www .nspu.net/fileadmin/librarv/books/8/top 17/tpl
7 01 htm

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOICKYISPH

BIX COCIUHCHHI.

ITnacTmaccer, kayaykwy,

BOJIOKHA

https:r.edsoo.ru/00ae4270



http://home-edu.ru/user/uatml/00000549/shelkanova/amini.html
http://home-edu.ru/user/uatml/00000549/shelkanova/amini.html
http://www.nspu.net/fileadmin/library/books/8/top_17/tp17_01.htm
http://www.nspu.net/fileadmin/library/books/8/top_17/tp17_01.htm

OBLIEE KOJIMYECTBO
YACOBIIO

I[MPOI'PAMME

34




11 KVIACC

Ne
n/

n

Tema ypoka

KosnuecTBo 4acos

Bcer
0

KoHTposbHbI

padoThI

XUMHUYECKHAN DIEMEHT.
ATtoM. DICKTpOHHAS

KOH(}pHUrypanus aToMOB

Ieproamacckuii 3ak0H U
ITepuoanueckas cuctema
XUMHYICCKHUX 3JICMCHTOB

J. Y. MeHaeneeBa, UX CBA3b
€ COBPEMEHHOU TeOpHUEH
CTPOEHUA

aTOMOB

3aKOHOMEPHOCTH U3MEHCHHUS
CBOUCTB

XUMHYCCKHX JJICMCHTOB

M UX COCAUHCHUH 0
rpymmaM u nepuoIam.
3HaucHHE

MCPUOAUYSCKOTO 3aKOHA

M CUCTEMbI XUMHHYECKUX
smemenToB JI.A.
Menaeneesa B pa3BUTHH

HayKH

CtpocHue BewecTsa.
XHUMHYCCKAs CBA3b, ¢

BUABI, MCXaHHU3MBI




[«

[IpakTu4yecku

padoThI

Jata
H3Y4YeHH

a

DnekTpoHHbIE HH(POBLIE 00pPa30BaTEIbHbIE

pecypcnl

http:fcior.edu.ru/card/400/ponyatie-ob-
elektronnoy-obolochke-atoma-i - energeti
cheskim -urovnyah html

http:fcior/edu.ru/card/3875/periodicheskiy
zakon-i-ptriodicheskaya-sistema-
himicheskih-elementov-d-i-
mtndeleeva.card/9728/html

http:fcior/edu.ru/card/3875/znachenie-
periodiches. html

http:fcior.edu.ru/card/10890/mehanizmy-
obrazovaniya-himicheskih-svyazey.html




oOpa3oBaHUs KOBAJCHTHOH

cea3u. BogoponHas cBsI3b

BanxentHOCTD.

DICKTPOOTPULIATCABHOCT b.

CrencHb OKHCIICHHS.
Bemectra
MOJICKYISIPHOTO U
HEMOJICKY IAPHOTO

CTPOCHHUS

https://m.edsoo.ru/00adaab8

ITonsTHE O AUCTIEPCHBIX
cucrtemax. MicTuHHbBIC B
KOJIIOUTHBIC PACTBOPHI.
MaccoBas J0ms BEIeCcTBa
B PacTBOPC

http://chemistrv.narod.ru/himiva/uch chem osnt
¢-orhim07 html

Knaccudukarus u
HOMCHKJIATYpa
HCOPTaHUYCCKUX
COCAMHCHUH.
I'eHeTHUCCKAS CBI3b
HCOPTaHUYCCKUX
BCIICCTB, Pa3IUIHBIX

KJIacCOB

https://m.edsoo.ru/00adb6b6

Knaccudukarus
XUMHYECCKHAX PEAKLUI B

HEOPraHU4YECKOU U

OPraHUYCCKON XHUMHUH. 3aKOH

COXPAaHCHUA MACCHI BCIICCTB,

3aKOH

https://rn.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adaab8
http://chemistry.narod.ru/himiya/uch_chem_osnte-orhim07.html
http://chemistry.narod.ru/himiya/uch_chem_osnte-orhim07.html
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adbcb0

COXPAHEHHUs U
HNpEBpaLlCHUs] SHEPTHH
MPU XUMHUYECKUX

peaxImax

CKOpOCTh peaKiuH.
OOGpatumble peakiuy.

XUMHICCKOC PABHOBECHC

https://m.edsoo.ru/7f41a636

10

[IpakTrueckas padorta Ne
1. «Bnugane pa3muaHbIX
(hakTOpPOB HA CKOPOCTH

XUMHYCCKON PEAKLIUI)

11

JNEKTPOTUTHICCKASL
puccormarst. [lonsarue o
BOJOPOIHOM IOKA3aTe/IC
(pH) pactBopa. Peakuuu
noHHOTO oOMeHa. ['maponuz
OpTraHnYCCKUX U
HEOPTraHUYIECKUX

BCIICCTB

https://m.edsoo.ru/7f41a636

12

OxucaurenpHO
BOCCTAHOBHTCJIbHBIC
peaxuuu. [Tonsrre 06
ANCKTPOJIH3E PACILIIABOB U

pacTBOPOB COJIEH

https://m.edsoo.ru/00adcad

13

Kontponsnas pabora o
pazmeny «TeopeTrnucckue

OCHOBBI XUMHID)

14

MeTaiibl, uX IOJI0KCHUEC B
Ileproamacckoit

https://m.edsoo.ru/00ae103¢



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00adcad
https://m.edsoo.ru/00ae103e

CHUCTCMC XHUMHYCCKHUX

smemenToB M. .

MeHzaeneesa 1 0COOEHHOCTH

ctpoeHus aromMoB. Qbue
(duznuecKue CBOMCTBA

MCTAJIOB

15

CrnaBel METAIIOB.
JNEKTPOXUMHUUCCKUH P

HAMNPSDKCHUN METAIIIOB

httDs://m.edsoo.ru/00ac1156

16

XUMHYECKHE CBOUCTBA
BAYKHCHUIITUX METAJUIOB
(HaTpuii, KaTHH, KaIbIUH,
MarHui, aTFOMUHAN) U UX

COCIUHCHUI

https://m.edsoo.ru/00ac1156

17

XUMHYECKHAE CBOMCTBA
XpoMa, MCIU U UX

COCIUHCHUI

https://m.edsoo.ru/7f41a636

18

XUMHYECKHAE CBOMCTBA
LIMHKA, JKCJIC3a U UX

COCIUHCHUI

https://m.edsoo.ru/7f41a636

19

[Ipaxrrueckas padora Ne
2. "Pemenue
SKCICPUMCHTAIIBHBIX
3a1ad [0 TEME

«MeTams"

20

Hemerammsr, ux

TIOJIOKCHHC B

http: //fcior.edu.ru/card/ 13180/nemetally-v-
Drirode-obshaya-harakteristika-nemetallov.html



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
http://fcior.edu.ru/card/13180/nemetally-v-prirode-obshaya-harakteristika-nemetallov.html
http://fcior.edu.ru/card/13180/nemetally-v-prirode-obshaya-harakteristika-nemetallov.html

Ilepuoamueckoii cucteme
XUMHYICCKHUX 3JICMCHTOB
. 1. Mennencesa u
0COOECHHOCTH CTPOCHUS

aTOMOB

21

Du3HuUCCKUC CBOWCTBA
HEMETAIIOB.
ANIOTPONHUs HEMETALIOB
(Ha mpuUMeEpe KUCTOPOsa,

cepsl, hocdopa u yriaeposa)

http: //fcior.edu.ru/card/ 13180/nemetallv-v-
prirode-obshava-harakteristika-nemetallov.html

22

XUMHYECKHAE CBOMCTBA
TAJIOTCHOB, CCPBI U UX

COCIUHCHUH

https://m.edsoo.ru/7f41a636

23

XHUMHYCCKUC CBOHCTBA
azora, hocodpa u nx

COCIUHCHUI

https://m.edsoo.ru/7f41a636

24

XUMHYECKHAE CBOMCTBA
VIJICPOa, KPEMHUS U UX

COCIUHCHUI

https://m.edsoo.ru/7f41a636

25

IIpnmenenne BaXKHENIITIIX
HEMETAIIIIOB U UX

COCIUHCHUI

https://rm.edsoo.ru/00ae3£50

26

0600mmeHNe U
CUCTEMAaTH3ALM 3HAHUHI
o teme «Hemerammsn.
BreruucneHus mo
VPABHCHUSAM XUMHICCKUX

peakuui u

http: //fcior.edu.ru/card/ 103 14/raschet-
teplovogo-effekta-himicheskih-rtakciv-pl.html



http://fcior.edu.ru/card/13180/nemetally-v-prirode-obshaya-harakteristika-nemetallov.html
http://fcior.edu.ru/card/13180/nemetally-v-prirode-obshaya-harakteristika-nemetallov.html
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00ae3f50
http://fcior.edu.ru/card/10314/raschet-teplovogo-effekta-himicheskih-rtakciy-pl.html
http://fcior.edu.ru/card/10314/raschet-teplovogo-effekta-himicheskih-rtakciy-pl.html

TEPMOXUMHYECKHUE
pacu€Tel

27

[Ipakrrueckas padora Ne
3. «Pemenne
SKCIICPUMCHTATBHBIX
3a7ad4 1o TeMe

"Hemerasmier"»

28

Kontponsnas pabora o
TemaMm «MeTanasl» U

«HemeTammsr»

29

Heopraamacckue u
OPraHUYCCKUE KUCTOTHI.
Heopraamacckue u

OpPra’Hn4CCKUC OCHOBAHUA

httDs://m.edsoo.ru/00ac0e18

30

AwmdorepHbie
HCOPTaHUICCKUC U
OPTaHUICCKUC
COCTUHCHUAL.
I'eHeTHueckas cBA3b
HCOPTaHUUICCKUX U

OPraHnYCCKUX BCHICCTB

httDs://m.edsoo.ru/00ac054¢

31

Ponb xumum B

o0eCreYeHNN
3KOJOTHUICCKOM,
SHEPreTUUECKOUN U MULIEBOM
0e30MacCHOCTH, Pa3BUTHH

MC TUITAHEI

https://m.edsoo.ru/00ac4270

32

IpencrasaeHus 00 oOmMX

HAay9IHBIX

httD://fcior.edu.ru/card/8476/himicheskaya-
promyshltnnost-i -himiche skie -tehnj ljgii-



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae4270
http://fcior.edu.ru/card/8476/himicheskaya-promyshltnnost-i-himicheskie-tehnjljgii-syredlva-himicheskoy-promyshlennosti-nauchnue.html
http://fcior.edu.ru/card/8476/himicheskaya-promyshltnnost-i-himicheskie-tehnjljgii-syredlva-himicheskoy-promyshlennosti-nauchnue.html

MpUHLUIIAX
MPOMBILLICHHOTO TIOJIYUCHUSA
BAKHCHIIINX

BCIICCTB

svredlva-himicheskov-promvshlennosti-
nauchnue.html

33

YemoBek B MHUpE BEIIECTB U

MaTEPHAIOB

https://rm.edsoo.ru/00ae3£50

34

XuMus u 310pOBBE
YeI0BEKA

https://rm.edsoo.ru/00ac4270

35

OBLIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

34



http://fcior.edu.ru/card/8476/himicheskaya-promyshltnnost-i-himicheskie-tehnjljgii-syredlva-himicheskoy-promyshlennosti-nauchnue.html
http://fcior.edu.ru/card/8476/himicheskaya-promyshltnnost-i-himicheskie-tehnjljgii-syredlva-himicheskoy-promyshlennosti-nauchnue.html
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

YUYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /LI YYEHUKA

» Xumus, 10 knace/ N'adpuensn O.C., OctpoymoB U.I'., Cnaakor C.A., AkuuoHepHoe 00111ecTBO «M31aTenbcTBO
«ITpocseieHue»
» Xumus, 11 kmace/ I'abpuensn O.C., Octpoymo U.I'., Cnaakos C.A., AkuroHepHOe 0011ecTBO «M31aTenbeTBO

«ITpocsenieHue»

METOIUYECKHUE MATEPUAJIBI UIA YUUTEJIA

Bep6una B./[. DOP kak Beayluii KObBIMTOHEHT METOIMYECKON CUCTEMBI PA0OTHI yuuTesns XuMud. "[lapaa negaroruuaeckux
ujch n peanu3zoBanHbix 3ambicnoB”-"BHIT": biip://ya8babnpnmiio/10a6/104-1-0-1866

OcuH A.B.OneKTpoHHBIE 00Pa30BaTENBHBIE PECYPCHI HOBOTO MOKOJICHHS B BOMPOCAx M 0TBeTaxX. M.: AT€HCTBO
"CouuaneHblii npoekT”

[Tnaronosa T.H. OO ncnonp30BaHMM 3NIEKTPOHHOMN Npe3eHTanuu Ha ypoke//XKypraan "Xumus B mkosie" Ne9, 2020r.



denepanbHblid HEHTP MH(HOPMAIIMOHHO-00pa30BaTENbHBIX PeCYypcoB(OneKkTpoHHbIH pecype)lp://: Tcrop.eiin.1/.
VY4eOHblii mopTai no ucnoyib3oBaHuio JOP B AeATEILHOCTH yuuTeNs (ONeKTpoHHBIH pecypc):http://eor.it.ru/eor/.

HNUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http:www.chemnet.ru ["azera" Xumus " u caidit quig yunrens "5 nay Ha ypok xumuun" http://www alhimik.ru
Bceepoccniickas onuMnuana mWKOIbHUKOB o XxuMuu http://chem.rusolymp.ru Oprannueckas XMMHsL: 3JIEKTPOHHBIHA
yueOHUK 115 cpeaHe Kokl http://rushim.ru/books/books.htm DnekrponHas 6ubIMOTEKA yUeOHBIX MaTepruaIoB
no xumui. http://ru. wikipedia.org/wiki/Xumust Xumus AnsBcex: WIITHOCTPAPOBAHHBIE MATEPUAIIBI 110 OOLICH,

OPraHuYECKON U HEOPraHNIECKON XUMUU


http://eor.it.ru/eor/
http://www.chemnet.ru/
http://www/
http://chem.rusolymp.ru/
http://rushim.ru/books/books.htm
http://ru.wikipedia.org/wiki/%d0%a5%d0%b8%d0%bc%d0%b8%d1%8f




