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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE CpEeAHEro o0Iero oOpa3oBaHUS
paspabotrana Ha ocHOBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-®d3 «O6
obpazoBanuu B Poccuiickort deneparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
denepanbHOlt 00pa30BaTEIBLHOM MPOTPaMMBI CpeIHEro o001Iero o0pa3oBaHUs
(®OIT  COO), npencrabieHHbix B DenepalibHOM  TOCYJapCTBEHHOM
obpazoBarenpHoM craHgapre COO, c¢ yu€rom KoHuenmuu mnpenoaaBaHus
yueOHOro mnpeamera «XuMHUsS» B 00pa3oBaTelbHbIX opraHuzanusx Poccuiickoi
®denepanuu, peanu3yronMX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTPAMMBI, U OCHOBHBIX
nonoxxkeunt «Crtpareruu pasBuTHs BocnuTaHus B Poccuiickont denepanyu Ha
nepuon 10 2025 roga» (Pacnopsbkenue [IpaButensctBa PD ot 29.05. 2015 No 996
-p.).

OcCHOBY MOAXOAOB K pa3palbOTKE MpPOrpaMMbl IO XUMHUH, K OINPEACIICHUIO
oO1iel cTtparerun 00y4eHusl, BOCOIUTAHUS U Pa3BUTHs OOy4YaIOMIMXCA CPEACTBAMU
yueOHoro npeamera «Xumus» 17 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIN
koHuenrtyanbHsie nosokeHuss GI'OC COO o B3anMOOOYCIOBIEHHOCTH LENEH,
COJIep)KaHusl, pe3yJbTaTOB OOyueHUss U TpeOOBaHMH K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, [IOJIy4aeMOe BBIITYCKHUKaMH
o011eo0pa3oBaTeabHOM  OpPraHM3alluM, SIBISIETCS HEOThEMJIEMOM YacThl0 MX
oOpa3oBaHHOCTH. OHO CIYXHUT 3aBEpLUAIOLIMM OSTalOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJOCTHOM CHUCTEME XUMHUYECKOro oO0pa3oBaHMs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbI
YeJI0BEKa, a TAK)KE IKOJOTUYECKH 0OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 37J0POBBIO
U IpUpPOAHON cpene. Peanmsyercss Xxumuueckoe 0Opa3oBaHHE OOYYarOLIMXCS Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHUs CpeACTBaMU y4eOHOro TmpeameTa
«Xumus», CoAepKaHue U MOCTPOCHHE KOTOPOro OMpENESeHBbl B Mporpamme Io
XUMHH C YYETOM CHEU(PUKN HAYKH XUMUH, €€ 3HaYCHHs B TO3HAHUM TPUPOJIBI U B
MaTepUaIbHON KU3HU OOIIECTBA, a TaKXKe C y4E€TOM OOIIMX Iesiel U MPUHLHUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMbl CpEIHEro OOIIero
obOpazoBanust B Poccuiickoit deneparum.

XUMUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIpaeT 0co0yi0 poJib B
COBPEMEHHOM LMBWJIM3ALMU, B CO3/JaHUM HOBOW 0a3bl MAaTepHAIbHON KYyJbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B (POpMUPOBaHUE PAIMOHATIBHOTO HAYYHOTO MBIILJICHUS, B
CO3JaHUE IIEJIOCTHOTO MPEICTaBICHUS 00 OKpPYXalolleM MHUpE KaK O €IUHCTBE
OpUPOABl U YENOBEKa, KOTOpoe (OpMUPYETCS] B XMMHUM HAa OCHOBE MOHHUMAHMS
BELIECTBEHHOI'O COCTaBa OKPY)KAIOUIEr0 MHpPA, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3ZMOKHBIMH 00JaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOMAEUCTBYSI C JPYrMMH €CTECTBEHHBIMU HAayKaMH, XMMHs CTajia
HEOTHEMJIEMOW YaCThbIO MUPOBOU KYJIbTYPhl, HEOOXOMMBIM YCIOBUEM YCHEITHOTO
Tpya W KW3HU Kaxaoro uieHa ooOmiectBa. CoBpeMeHHass XUMHsI KaK Hayka
co3MJlaTelibHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HaIpaBlieHa Ha pEIICHHE
[NI00aNbHBIX MPOOJIEM YCTOWYMBOIO PpPAa3BUTHSA YEJIOBEUECTBA - CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, SKOJIOTUYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBSI.

B coorBercTBUM ¢ OOMIMMHM ULEISIMH M TPUHIMIAMU CPEAHEro OOIIero
oOpazoBanus conepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl YPOBEHb
U3Y4YEeHHS]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOJTOTOBKY
oOydJaronuxcsi, HEOOXOAMMYID UM [UJIsi  BBIPAOOTKH  MHPOBO33PEHUECKHUX
OPUEHTUPOB, VYCHEHIHOTO BKIIOYEHUS B JKU3Hb COIMyMa, MPOJOJKEHUS
00pa3oBaHUsl B pa3IUYHBIX 00JIACTAX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomuUMu  NpeaMeTa  «XUMHs»  SBISIIOTCST  0a30BbIE€  KYpChl -
«Oprannueckass xumusi» U «OOIIas W HeOpraHuyeckas XHUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKU: CHCTEMa
3HAHUW MO HEOPTaHUYECKON XUMHUHU (C BKJIIOYEHUEM 3HAHUN M3 OOIICH XUMUU) U
opraHnueckoil xumuu. @OpMHUPOBAHUE JAHHOW CUCTEMBI 3HAHUW MNPHU U3YUYECHUU
npeaMera o0ecrneunBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa coaepkanusi KypcoB - «Opranuueckas xumus» u «OOmas u
HEOpraHuveckas XuMus» chOpMHpOBaHA B MPOTPaMME IO XMMHH Ha OCHOBE
CUCTEMHOTO TMOJX0Ja K U3YYEHHI0 Y4YeOHOro wmarepuasia ©u 0OyCJIOBIICHA
UCTOPUYECKHM  OOOCHOBAHHBIM  pa3BUTMEM  3HAHUW  HAa  ONPENENEHHBIX
TEOPETUYECKUX ypOBHSAX. Tak, B Kypce OpraHUYecKo XHWMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HAa YPOBHE KJIACCHYECKOM TEOPUM CTPOCHUS OPTaHUYECKUX
COCMHEHUN, a TakKe Ha YpPOBHE CTEPECOXUMHYECKUX ¢  IJIEKTPOHHBIX
MPEACTABICHU O cTpoeHun BemecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEILIECTBAX JAIOTCS B PA3BUTHUU - OT YIJIEBOJAOPOIOB JI0 CIIONKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHHH. B Kypce OpraHM4ecKom XUMHM TOJYYarT Pa3BUTHUE
chopMHUpPOBaHHBIE HAa YPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs MEpBOHAYATHHBIC
MIPEACTABJICHUS] O XUMUYECKOM CBSI3U, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pPEAKIINH.

[Tox HOBBIM yIJIOM 3peHUs B TNpeaMere «XuMus» 0a30BOT0 YPOBHS
paccMaTpuBaeTCs W3YYCHHBIM Ha YpPOBHE OCHOBHOTO 00I1Iero o0pa3oBaHUs
TEOpPETUUYECKUM Marepual H (AKTOJIOTHYECKHE CBEACHUS O BelleCTBaX U
XUMUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmmias M HeopraHudeckas
XUMUS» OOYy4YaroIIUMCs TMPEIOCTABIACTCS BO3MOXKHOCTH OCO3HaTh 3HAYCHHUE
NEePUOANYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOHOJIOTMYECKUX TMO3UIINM,
ry0oke TIOHSITh HUCTOPUYECKOE HW3MEHEHHuE (YHKIMI JTOro 3akoHa - OT



o0oO0maroniei 10 0ObACHSIOMEH 1 MPOTHOZUPYIOLICH.

Enunas cucrema 3HaHWN O BAXKHEHIIHUX BEIIECTBAaX, UX COCTABE, CTPOCHHH,
CBOMCTBaX M NMPHUMEHEHHHU, a TAKKE O XMMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHusd JomnojHserca B Kypcax 10 um 11 knaccos
AJIEeMEHTaMHU COJICpKAHUS, HMEIOIIMMHU KYJIbTYpOJOTHYECKUH W TPHUKIATHOM
XapaxkTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3M XUMUU C JPYTUMHU
HayKaMU, pacKpbIBAIOT €€ POJIb B MO3HABATEIBHOW M MPAKTUYECKON JNeATEIbHOCTH
YeJI0BEeKa, CIOCOOCTBYIOT BOCHHUTAHHUIO YBaKEHHUS K IIpPOIlECCY TBOpUYECTBA B
00JIaCTU TEOPUM M TPAKTUYECKUX MPHUIONKEHUNH XUMHUHU, TIOMOTAIOT BBITYCKHUKY
OPUEHTHUPOBATHLCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IIPpoOsieMax, CBsI3aHHbIX
C XUMHEH, KPUTHYECKH OCMBICTUBATh HHPOPMAIMIO M MPUMEHITh €€ s
MOTIOJTHEHUST 3HAHUM, pEIIEHUS WHTENICKTyalbHBIX H JKCIEPUMEHTATbHBIX
MCCIIEIOBATENIbCKUX 3a7ad. B memom coxpepikanue yuyeOHOTO mpeameTa «XuMUs»
JAHHOTO YPOBHS HM3y4Y€HHUS OPUEHTHUPOBAHO Ha (OPMHUPOBAHHE y OOYUAIOIIUXCS
MHPOBO33PEHYECKON OCHOBBI 11 MOHMMaHUsA (PUIOCO(PCKUX HIeH, TaKUX Kak:
MaTepuaabHOEC  €AMHCTBO  HEOPraHMYECKOTO M OpPraHWYecKoro  MHpa,
00yCJIOBIIEHHOCTh CBOWMCTB BEILIECTB UX COCTABOM M CTPOCHHUEM, MO3HABAEMOCTb
OPUPOAHBIX SBICHUM MyTEM OKCIEPUMEHTAa M PEIICHHS MPOTUBOPEUYUI MEXKITY
HOBBIMH (PaKTaMU U TEOPETUYECKUMH MPEANOCHUIIKAMU, OCO3HAHUE POJIM XUMUU B
pEIIeHNH  DKOJOTMYECKUX  mpobiieM, a Takxke mpobieM  cOepexeHus
HSHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3aHMsI HOBBIX TEXHOJIOTUN U MaTepUAJIOB.

B rmuane pemenus 3agad  BOCHHMTAHMS, PAa3BUTHUS M COLMAIU3AIMIH
oOydaromuxcsi MPHUHATHIE MPOTPAMMON IO XUMHUHU TMOAXOIbI K OMPEACIICHUIO
COJIEp)KaHUsI W TIOCTPOCHHUS TpenMeTa TNpeaycMaTpuBaloT (OpMUPOBAHHE
YHUBEPCATBHBIX YUCOHBIX IEUCTBUN, UMEIOIINX 0a30BOE 3HAUCHHE JIJISI PA3IMUHBIX
BUJIOB JICSITEILHOCTH: pelIeHus npoOieM, TMOoucKa, aHaiau3a U o0paboTKu
uHpopmanuu, HEOOXOIUMMBIX Il TPHOOPETEHHsS OIbITa MPAKTUYECKON U
WCCIIEIOBATENILCKON JIEATEIBHOCTH, 3aHMMAIONIEH Ba)KHOE MECTO B TIO3HAHHUU
XUMUH.

B npakTtuke mnpenogaBaHusSi XMMUM Kak Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK M Ha YPOBHE CPEHETO OOIIEero 0Opa3oBaHus, MPU OMPEACTICHUN
COJIEpKaTEIbHOM XapaKTEPUCTUKH IIeJied HW3y4eHHs TMpeAMeTa HallpaBICHUEM
NEPBOCTENEHHONW 3HAYUMOCTH TPAJUIIMOHHO NPU3HAETCA (POPMUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEeSTENIbHOCTH YeIOBEeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOU KyJIbTYphl. C
METOJUYECKOW TOUYKHM 3PEHHUs TaKOW MOIXOJ K OMPEICICHUIO IeNiel W3ydeHus
npeaMeTa SIBISIETCS BIIOJTHE OTPaBIaHHBIM.

CornacHO [MaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMH HM3yUYCHUs MpEaAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 -11 ki1.) sByIsSIFOTCS:



* (opmupoBaHMEe CHCTEMBl XHMHUYECKMX 3HAHMA KaK  Ba)KHEHUIICH
COCTAaBIIIOLIEN €CTECTBEHHO-HAYyYHOW KAPTHHBI MHUPA, B OCHOBE KOTOPOH
JeXKaT KIIIOYEBBIC MOHATHSA, (yHIaMEHTATbHbIE 3aKOHBI U TEOPUHU XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOECHHUE W IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMJIEHHE C UCTOpueHn
UX Pa3BUTHS U CTAHOBJICHUS,

* (opmupoBaHue U pa3BUTHE MPEACTABICHUNA O HAYYHBIX METOJaX MMO3HAHMS
BEIIECTB M XHUMHMUYECKHX pEaKIuid, HEOOXOIUMBIX JUIsl MPUOOpPETECHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEUIECTB UM XUMHYECKUX SIBICHHI,
UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U MTOBCETHEBHOM KU3HH;

* pa3BUTHE YMEHHI U CIIOCOOOB JIEATEILHOCTH, CBA3aHHBIX C HAOIIOJICHUEM U
OOBACHEHHEM XHUMHYECKOTO OSKCIEPUMEHTa, COOJIIOJEHUEM MpPaBUII
0e301acHOro oOpanieHus ¢ BEIIECTBAMH.

Hapsiay ¢ atuM, copepaTenbHas XapaKTepUCTUKA LeNed U 3a7a4 U3y4YeHHUs
MpeAMETa B IPOrpPaMMe 0 XUMUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMHU TIPUOPUTETAMH B CUCTEME cpeaHero oodmero oOpa3zoBanus. CeroaHs B
IPENoaBaHUM XUMHUH B OOJIbIIEH CTENEHN OTAAETCS MPEANOYTEHUE TPAKTUYECKON
KOMIIOHEHTE  COJEpKaHUA OOy4YeHHUs, OpPUEHTHUPOBAHHOW Ha IMOATOTOBKY
BBIIIYCKHHUKAa OO0I1€00pa30BaTeIbHON OpraHU3allii, BIAJCIOUIET0 HE HabopoM
3HaHUU, a (YHKIUMOHAJIBHOM TPaMOTHOCTBIO, TO €CTh CIOCOOaMU U YMEHHUSIMU
AKTUBHOTO MOJIyYEHUs 3HAHUM U MPUMEHEHUS UX B PEaJIbHOM >KU3HU AJIsl PEIICHUs
NPaKTHYECKUX 3aJa4.

B cBf3M ¢ 3TUM mnOpu HM3ydYeHHH NpeaMera «XUMHs» JIOMUHHUPYIOIIEe
3HaYE€HHE MPUOOPETAIOT TAKKE LU U 33]1a4UH, KaK:

ajantamnys o0y4arolUXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOLIETOCS MHpA,
(opMHpOBaHHWE  MHTEIUIEKTYaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIIeHNH B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMH M UX
IPUMEHEHUEM;

dopMupoBaHue y OOydaloIUMXCsl KIIOUEBBIX HABBIKOB  (KIFOUYEBBIX
KOMIIETEHIINI), HMMEIOIIUX YHHUBEpPCaJIbHOE 3HAUYCHHUE [JIs Pa3IUYHbIX BUOB
JeSATEILHOCTH: PEIIeHUs] MpoOJieM, MOUCKa, aHamu3a U 00paboTKu MHGOpPMAIIHH,
HEOOXOMUMBIX Il TPUOOPETEHUs OMbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT
Ba)KHOE MECTO B NMO3HAHWU XUMHUH, a TAKXKE JIJIS1 OLIEHKH C MO3UIUI KOJIOTHYECKON
0e30MacHOCTH XapakTepa BIMSHHUS BEIIECTB M XMMHYECKHMX TPOLECCOB Ha
OpraHu3M YeJIOBeKa U MPUPOAHYIO CPELY;

pa3BUTHE TO3HABATENIbHBIX HMHTEPECOB, MHTEJUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEN 00yYarouUXCsl: CIOCOOHOCTH CaMOCTOATENIbHO MPUOOPETATh HOBBIE
3HAHMS 110 XUMUU B COOTBETCTBHUH C KM3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BATh



COBpeMEHHBIC WH()OPMAITMOHHBIC TEXHOJIOTHUHU IS TIOWCKA M aHalin3a y4eOHOU H
HayYHO-TIOMYJISIPHOU HH(POPMAITUN XUMHUYIECKOTO COJICPKaHUS;

dbopMHUpPOBaHNE U PA3BUTHE Yy OOYUAIOIINXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIICHUS, HA0JI01aTeTLHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOUMbI, B YACTHOCTH, MpHU IJAHUPOBAHUH M TMPOBEICHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy OOydYaromuxcsi YyOexIAEHHOCTM B T'yMaHUCTHYECKOU
HAMPaBJICHHOCTU XUMHUHU, €€ BaXHOW pOJIM B PEIICHUHM IOO0AIBHBIX MNpoOsieM
PalMOHAIIBHOTO TPUPOAOIOIH30BaAHHUS, TIOTIOJHEHUSI YPHEPTETHUECKUX PECYPCOB U
COXpaHEHUsl TMPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJIMMOCTH OEPEeKHOIO
OTHOIIEHUS K TIPUPOJIC W CBOEMY 3/I0POBBIO, a TakKe MPHUOOPETEHUS OIBITA
WCITOJIB30BAHUS TIOJIYYCHHBIX 3HAHWW JUIS TPUHATHAS TPAMOTHBIX PEIICHUH B
CUTYaIHIX, CBSI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yuyeOHOM miaHe cpegHero ooOmero o0pa3oBaHUs MNpeAMET «XUMUS»
0a30BOr0 ypOBHSI BXOJUT B COCTaB MpeaMeTHOU obnactu «EcTecTBEeHHO-HAYUYHbIE
MIPEAMETBD.

OO111ee Yncio 4acoB, OTBEIEHHBIX JIs1 U3yYEHUS XUMHH, HAa 0a30BOM YpOBHE
cpeaHero oo1ero oopa3oBanus, coctapiseT 68 gaco: B 10 kiacce - 34 gaca (1 gac
B Hefento), B 11 kiacce - 34 yaca (1 yac B Heziento).



COIEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHUH

[IpenMer opraHn4ecKkord XMMHUU: €€ BOZHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE B
MOJYYEHUH HOBBIX BEIIECTB W MaTepuanoB. TeopHsi CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. bytiepoBa, e€ ocHOBHbIE 1o0XkeHUsA. CTPYKTYpHBIE (POPMYITBI
OpraHMYecKux BewecTB. lomosorus, wu3oMepus. XuMHYECKas CBI3b B
OPraHUYECKUX COCAUHEHUSX - OJUHAPHBIE U KPATHBIE CBS3HU.

[IpencraBienue o knaccuduKaluu opraHudeckux BeniecTB. HoMmeHknaTypa
OPraHUYECKUX COCIMHEHUN (cucTeMaThyeckas) MW TpUBUAIbHBIE Ha3BaHUSA
BAXHEUIINX MPEACTABUTEIEH KIACCOB OPraHMYECKUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METOJbl HM3YyYEHUA BEUIECTB M HX MPEBPALICHUI:
O3HAKOMJICHHE C O00pa3llaMu OpraHMYECKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICIUPOBAHHE MOJICKYJl OpPraHMYECKUX BEIIECTB, HAOIIOJCHUE W
ONMCAaHUE JEMOHCTPALlMOHHBIX OIBITOB IO MPEBPALLCHUIO OPraHUYECKUX BELIECCTB
IIpU HarpeBaHuu (TUIaBJICHUE, OOYTJIMBAaHUE U TOPEHHE).

YriaeBoaopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKUU pAn. MeTraH W 3TaH -
MPOCTEUIIINE TIPEACTABUTENIM AaJIKaHOB: (U3MUECKHE W XUMHYECKHE CBONCTBA
(peakiuu 3aMeleHuss W TOpPEHUs), HAXOXKJICHHE B TMPUPOJE, TMOJy4YeHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUN pPsiA. DTHIEH U MPONUIEH -
MPOCTEHIIINE MPEACTABUTENN aJTKEHOB: (DU3UYECKUEe W XHUMHYECKUE CBOMCTBA
(peakuuu TUAPUPOBAHUSA, TaJOTCHUPOBAHMS, THUApPATAIMM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u MetwiOyTtagueH-1,3: cTpoeHue, BaKHEUIIME
XMMHUYECKUE CBOWCTBA (peakuusi nojgumepuszanuu). [lodydyeHre CHUHTETUYECKOTO
Kay4dyKa U PE3UHBL.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHUECKHUH psill. AlleTUICH
- TMPOCTEHIHMI TNPENCTABUTENh AJIKWHOB: COCTaB, CTpPOCHHE, (u3MdecKkue u
XUMHUUYECKUE CBOMCTBA (pEaKIMu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUApATAIUH,
TOpPEHHs]), MOJyYeHUE U TPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (U3MUECKHE M XMMHUYECKHE CBOWMCTBA
(peakuuu rajoreHUpPOBAHUS U HUTPOBAHUSA), TOJYYECHUE U TIPUMEHEHUE. 10.yon:
cocmae,  cmpoeHue, (uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOJIyYeHue U npumereHue. TOKCUYHOCTh apEeHOB.



['eneTnyeckas CBSA3b MEXAY YIJIIEBOAOPOJAAMH, NPUHAICKAIMMU K PA3IUIHBIM
KJIACCaM.

[IpuponHble MCTOYHUKM YTIIEBOAOPOAOB. lIpuponmHbBIi Ta3 W IONMYyTHBIE
HedTsaHble Ta3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTu:
NEPErOHKA, KPEKUHI (TEPMUYECKHUM, KaTaIUTHYECKUi), muposm3. IIpoayKTel
nepepaboTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBI
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W MX IPEBPALLCHUMN:
O3HaKOMJIEHHE ¢ 00pa3laMu IUIaCTMAcC, KayuyyKoB U pe3uHbl, kosuekuuu «HepTs»
U «YTOlb», MOACIUPOBAHUE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IPOBEJCHUE PAKTUYECKONW pabOThl: MOJyUYEHUE ITUIICHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérnbie 3anaum.

Bbluucinenuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOQHOTO BEIIECTBA WM NMPOAYKTAa PEAKIMHU MO M3BECTHBIM MACCE,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamnue oprannyecKkue coeMHeHUs

[IpenenpHbIE ONHOATOMHBIE CIUPTHI. METaHOI U 3TaHOI: CTpOEHHE,
¢uznyeckue M XUMHUYECKHE CBOMCTBA (peakUuu C aKTHUBHBIMU METaJIaMH,
raJIOr€HOBOJOPOAaMH, TOPEHHE), NpPHUMEHEHHE. BoIOpOAaHBIE CBSI3M MEXKAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaroMHbl€  CHUPTBHL. ODTHJIEHIVIMKOJIb W  TJMLEPUH: CTPOEHHUE,
¢usznyeckue M XMMHUYECKHME CBOMCTBA (B3aMMOJEHCTBHE CO IIETOYHBIMU
MeTaJlJlaMi, KadeCTBEHHas peaklds Ha MHOTroaToMHble cnupthl). [leiicTBue Ha
opraHusM yenoseka. [[puymenenre rmmuepuHa U STUIIEHTJIMKOJIS.

®deHoN: CTPOEHUE MOJICKYJbl, (U3MUecKne W XUMUUYECKHUE CBOICTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anpnerupl U kemouvl.  DOpManbAECTHN, AUETAIBICTUI: CTPOCHUE,
bu3nUecKkue M XMMHUYECKHE CBOMCTBA (pEakUMU OKUCIEHUS M BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas U
YKCYCHasi KUCJIOTBI: CTPO€HHE, (PU3MUECKHe U XUMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0mue s Kjacca KUCIOT, peakiusl dTepudukaium), mojiyueHue U NpuMeHeHHe.
CreapuHOBasi M OJICMHOBAs KUCJIOTHl KaK IMPEICTAaBUTENIM BBICIINX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.

Cnoxuple »¢upbl Kak HNPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['muponu3
cinoxHbIX 3upoB. XKupsl. ['uapomus xxupos. [Ipumenenue xupoB. buonmorudeckas
POJIb )KUPOB.

VYrieBonpl:  cocTaB, KIacCU(PUKALMS YTIIEBOIOB (MOHO-, IU- U
nosucaxapuabl). ['nroko3a - mpoctelnnii MOHOcCaxapu: OCOOEHHOCTH CTPOEHHUS




MOJIEKYNbI, (U3MUecKkue ¢ XUMHYECKHE CBOMCTBa (B3aUMOJACHUCTBHE C
ruapokcusiom meau(11), okuciaeHne amMmmMuadHbIM pacTBOpPOM okcupaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHUE TIJIIOKO3bl), HAXOXKJEHHUE B MPUPOJE, NMPUMEHEHHE,
ounonorunyeckas poiib. @otocunre3. pykTo3a KaKk H30MEP IITHOKO3BI.

Kpaxman u nemnono3a kak OpupoaHble noiuMepbl. CTpoeHue Kpaxmalia u
nesnoao3pl.  dusnueckue W XMMUYECKHME CBOMCTBA Kpaxmana (THIOpOH3,
KayeCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W MX IPEBPALLCHUMN:
IPOBEJICHUE, HAOJIOICHUE U OINKUCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KaYECTBEHHbIE PEAKIUU OJHOATOMHBIX CIHPTOB (OKHUCJIEHHME 3TaHOJIA
okcuzoM Meau(11)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBHE TJIUIEpPUHA C
rugpokcugom meau(11)), anpaerunoB (OKMCICHHE aMMUAYHBIM PACTBOPOM OKCHA
cepedpa(l) u ruapokcugom meau(l1), B3aumoneilcTBHE Kpaxmalla C HOJIOM),
IIPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnbie 3anaum.

Bbluucinenuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOIO BEIECTBA MJIM MPOAYKTA PEAKLHUU MO HU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIECTB WK IPOAYKTOB PEAKIIUH).

A3oTrcoaeprkamue OpraHu4eckue COeIMHEHHS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIE OpraHnyeckue coequHeHus. duznueckue u
XMMHYECKHE CBOWCTBA aMHMHOKUCIOT (Ha MHpUMepe INMLKHA). buonornyeckoe
3HAYE€HHUE aMUHOKHCIIOT. [lenTuapl.

benku Kak NpUPOAHBIE BBICOKOMOJIEKYISIpHBIE coOennHEHHs. llepBuuHas,
BTOpPUYHAs W TpPETHYHAas CTPYKTypa OelKoB. XHMMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCNEepUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB U HMX IPEBPAILCHUIA:
HaOJIIOICHUE U ONKCAHHUE JIEMOHCTPALIMOHHBIX OIBITOB: JCHATYypalus OCNKOB NpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BrbicokoMouieKkyJIsIpHBIE COeIMHEHUS]

OCHOBHBIE TOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3ALMH, CPENHSS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIWHEHHHA -
MOJINMEPHU3ALS U MOJTUKOHIEHCALUS.

OKCIEpPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HMX IPEBPALLCHUNA:
O3HaKOMJIEHHE ¢ 00pa3liaMy MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXIpeaMETHBIX CBS3€H MPU U3yYEHUU OPTraHUYECKOW XMMUU B
10 xnacce oOCyIIECTBISETCS YEpPEe3 HCHOJIb30BAaHUE Kak OOIIMX ECTECTBEHHO-



HAYYHBIX TOHATHHA, TaK W TOHSITHH, SBIISIOIIMXCS CHCTEMHBIMU JUIS OTJCIBHBIX
NPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC ITOHATHS: SBJICHHUE, HAYIHBIN (DaKT, THIIOTE3a,
3aKOH, TEOpWs, aHAIM3, CHHTE3, KIACCU(PUKAIMS, MEPUOINIHOCTh, HAOIIOICHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHE.

dusnka: Marepus, SJHEPTus, Macca, aTOM, JICKTPOH, MOJIEKYJIa,
OHEPIreTUYCCKUN YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperatHoe COCTOSHUEC
BEIIECTBA, (PU3MUECKUE BETUUMHBI U CTUHHIIBI UX H3MECPCHHSI.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BELIECTB B OpraHU3ME,
(doTocHHTEe3, OHOJOTMYECKH AaKTHBHBIC BellecTBa (OCIKU, YIJICBOJIBI, JKUPBI,
(bepMeHTHI).

['eorpadus: MuUHEpabl, TOPHBIC MOPOJIBI, IMOJIE3HBIC HCKOMTaeMbIC, TOILIMBO,
pPECYpCHI.

TexHOJIOTHS: THIIEBbIC TMPOAYKTHI, OCHOBBI PAIMOHAILHOTO ITHTAHWA,
MOIOIIIME CPEJICTBA, JICKAPCTBCHHBIC M KOCMETHUYCSCKUE TperapaThl, MaTepuaibl U3
UCKYCCTBCHHBIX M CHHTCTHUECKHUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XAMUYECKHM dJeMEeHT. ATOM. fnpo aroma, H30TONBL. DJIEKTPOHHAS
000J10uKa. DHEPreTHYeCKUe YPOBHH, MOJYPOBHU. ATOMHBIC opOWTanu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpeeieHus] JIEKTPOHOB MO OpOWTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs AaTOMOB.

[Tepuonnueckuit 3axkoH u llepuoauueckas cucreMa XMMHUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b nepronyueckoro 3akoHa u Ilepuoauyeckoil cucTeMbl
xumudeckux 3ieMeHToB J[. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOHCTB XHUMHUUYECKUX DJIEMEHTOB H
o0pa3yeMbIX UMHU TPOCTBHIX M CIOXXHBIX BEIIECTB IO TpyHIaM U TEPHOJIaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemniecTBa. XHUMHUYECKas CBA3b. BHIBI XUMHYECKOW CBSI3U
(KoBaJIeHTHasl HEMOJIsIipHAs W TOJSpHAsi, WOHHAs, MeTajIMdeckas). MexaHU3MbI
o0pa3oBaHUsI KOBAJEHTHOW XUMHUYECKOM CBsi3u (OOMEHHBIA W  JOHOPHO-
akienTopHelil). BomopoaHas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO Y HEMOJICKYJISIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIbI KPUCTAIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.



[TonsiTne o0 mucnepcHbIX cucrtemax. VICTMHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BEIECTBA B pacTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenknarypa
HEOPraHUYECKHX BemIeCTB. ['eHeTMyeckas CBS3b HEOPTAaHWYECKUX BEIIECTB,
MIPUHAJIEKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuus. Krnaccupukanuss  XUMHUYECKMX — peakuuid B
HEOPTaHUYECKOM U OPraHUYECKOW XHWMHHM. 3aKOH COXPAHEHHsS MAacChl BEILECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKOpOoCTh peakinu, €€ 3aBUCUMOCTb OT pa3iauyYHbIX (hakTopoB. OOpaTUMBbIE
peakuuu. XuUMUYECKOe paBHOBecue. DakTopbl, BIHSIOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunmnun Jle [larense.

Onextposnutryeckas auccounanus. CuiabHble U ciaadble 31eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAsA, HEUTPaAIbHas, IEJTOYHAS.

OKHUCANTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCNEPUMEHTAIbHBIE METOJbl HM3YyYEHUS BEUIECTB M WX MPEBPALICHUI:
neMoHcTpauus tabnui «llepuonnueckas cucrema xumudeckux sneMeHToB J. WM.
MenpeneeBay, U3y4eHUE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJIEHUE U
OMKCAHHUE JIEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3IOKEHUE TEPOKCHIA
BOJIOpPOJAa B MPUCYTCTBUM KATAIU3aTOPA, ONPEICIIEHUE CPEllbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHHMBEPCAJIBHOTO WHIMKATOpPa, pPEaKIMh HOHHOTO OOMEHa),
MPOBEICHHUE MPAKTUUECKOU paboThl «BnusHue paznudHbIXx (GaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

PacuérHble 3anaum.

Pacuétel 1O ypaBHEHHSIM XUMHYECKUX pPEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCIIOJIB30BAHUEM MTOHATHS «MACCOBast 1O
BEILIECTBAY.

Heoprannyeckasi xummust

Hemeramnmel.  [lonmoxkenune HemetauioB B llepuoguueckoin  cucreme
xumuueckux ayemeHToB JI. M. MenaeneeBa U 0COOEHHOCTH CTPOCHHUSI aTOMOB.
@u3nyecKue CBOMCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpHUMEpPE
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKUE CBOMCTBA BaXXHEHIIMX HEMETA/UIOB (TaJloT€HOB, CEpbl, a30Ta,
dochopa, yriepoma W KpeMHHS)) W HX  COCOUHEHUH  (OKCHIIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprmeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COCMHEHUU.

Meramnel. [lonoxenne MeraimoB B [lepuoanyeckoil cucreMe XMMHUYECKHX
anemeHToB [[. 1. MenaeneeBa. OcoOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTaiyioB. O0mue gusnyeckue cBoiicTBa MeTamuioB. CruiaBbl METAJIOB.
DJIEKTPOXUMHUYECKUN Pl HANIPSH)KEHUN METaJIIOB.



XUMUYECKUE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATPUM, KaJIUM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OObmue crocoObl MmosydeHus MeTauioB. [IpumeHeHne MerTamioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4Y€HUs BEIIECTB M HX NPEBpAICHUN:
U3y4YeHUE KOJUIeKIMU «MeTamisl U CIUIaBbD», 0Opa3llOB HEMETAIOB, PEIICHHE
HKCIIEPUMEHTAILHBIX 3aJlay, HAOJIOJIEHUE M OINUCAHUE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJECHCTBUE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurlie 3agaun.

Pacuétel mMaccel BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY
BEILECTBA, MAacce WIH O0BEMY OJIHOIO M3 YYaCTBYIOIIMX B pPEAKIMU BEIIECTB,
pacu€Tbl Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOJYKTOB PEAKLUU, €CIU OJTHO
13 BEIIECTB UMEECT MPUMECH.

XuMHUS U KU3Hb

Ponp xumum B 00€CEUEHUH SKOJIOIMYECKOM, SHEPreTUYECKOW U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [IOHSATHE O HAy4YHBIX METOJaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBinenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEIIECTB M MaTEPUAIOB: BAXXHEWIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MAaTEpHUallbl, KpacKHh, CTEKIO, KepamuKa,
MaTepuaibl i SJEKTPOHUKU, HAaHOMATEpHUaJbl, OPrAaHUYECKUE U MHUHEPAIbHBIC
yaoOpeHus.

XuMHUSIT U 340pOBbE YEJOBEKA: IpPaBUJIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBujia 0€30MaCHOTO MCIOJIb30BaHUS MPENAapaTOB OBITOBON XMMUU B
MMOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmss  MeXNpeaMETHbIX  CBsi3ed MpU  M3Y4YEHUM  oOmiel
HEeOpraHndeckod xumuu B 11 Kiacce ocCyliecTBIsIETCS YEPE3 UCIOIb30BaHUE KaK
OOIMX €CTECTBEHHO-HAYYHBIX TIOHSATHM, TaK ¥ TOHATUHA, SBIJISEOIIUXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTecCTBEeHHO-HAYUYHbIE TMOHATHS: HAay4YHBIA (DaKT, THUMOTE3a, 3aKOH,
TeOpus, aHalIW3, CHUHTE3, Kiaccudukanus, TMepUOANIHOCTh, HAOJIOEHNE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

®dusuKa: MaTepus, SHEPIrus, Macca, aToM, JEKTPOH, NPOTOH, HEUTPOH, HUOH,
M30TOII, PAAUOAKTUBHOCTh, MOJIEKYJIA, SJHEPI€TUUECKUN YPOBEHB, BEIIECTBO, TEIIO,
00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PM3MYECKHUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kieTka, opraHu3M, SKOcHucTeMa, obrocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIC MOPOJIBI, IMOJE3HBIC HCKOITaeMbIe, TOILIMBO,
pPECYpCHI.

TexHoJIOTHS: XHUMHYECKas MPOMBINUICHHOCTh, METAJUTYPTHUs, IMPOW3BOJICTBO
CTPOUTENIBHBIX MaTepPUANIOB, CEJIbCKOXO03SMCTBEHHOE MPOU3BOJICTBO, IHUIIECBAs
NPOMBIIICHHOCTh,  (hapMaleBTHUECKass  MPOMBINUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHX IPEIapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpUasoB,
3JIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yabTaTaM OCBOCHUS
OoOyJaronMMucs TPorpaMM CpemHero o0mero oOpa3oBaHus (JTMYHOCTHBIM,
METalpeAMETHBIM M IpeAMETHbIM). HaydHO-MeToaudecKo OCHOBOM IS
pa3pabOTKU MIAHUPYEMBIX PE3YyJbTaTOB OCBOCHHS MPOTPaMM CPEIHEr0 OOIIEro
00pa30BaHHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBHM C CHCTEMHO-ACSTEIBHOCTHBIM ITOAXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUs NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0u1ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLINUE!

OCO3HaHHE OOYYalOUUMHUCA POCCUUCKOW TpaxTaHCKONW WJIEHTUYHOCTH -
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEICHUIO;

HaJIMYUE MOTUBALMU K O0YUEHHUIO;

L[EJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOEXKICHHM JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIMXCS PYKOBOJCTBOBAaTbCA B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIUMH IIEJIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS IKOJOTUYECKON KYIbTYPbhl U CIOCOOHOCTH CTaBUTh
LU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHMS MpeaMeTa «XUMHUS» IJOCTUTarTCs B
€MHCTBE Y4YeOHOW M BOCIUTATENIbHOM JESATEIIbHOCTM B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMH
U HJealaMH POCCHUHCKOrO TpaXkIaHCKOro oOIIecTBa, MPHUHATHIMU B OOIIECTBE
HOpMaMHd M TpaBWIAMHM  [OBEACHHUSA,  CIHOCOOCTBYIOUIMMH  IpolieccaM
CaMOMNO3HAHUS, CaMOpPa3BUTUS M HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJaroIMXcs.

JIM4HOCTHBIE pPE3yJIbTaTbl OCBOCHHS MpeaMeTa «XUMHsD  OTPaKaroT
c(OPMHUPOBAHHOCTH OIbITA I[MO3HABATEIbHOM M MPAKTUYECKON JEeATEITbHOCTH
oOy4Jaronuxcsi Mo peainu3alry MNPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaKaaHCKOro BOCIIUTAHMA:

OCO3HaHUsl 00YJarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY M IIPABOIOPAJIKY;

NPEACTABICHAS. O COLMAJIBHBIX HOPMAaxX M NPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON JEATEIbHOCTH MpPU CO3JAHUU



y4eOHBIX MPOEKTOB, PEIICHUH y4eOHBIX M TMO3HABATEIbHBIX 3a7a4, BBHINOIHECHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATU3E Pa3IUYHbIX BUJOB YUEOHOU IEATETbHOCTH;

2) MATPUOTHYECKOT0 BOCTIUTAHMS .

IEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY W HAy4YHOMY HAacCJEIUIO
OTE€YECTBEHHON XUMUM;

YBOXKEHHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPUM M TMPAKTUYECKOTO
MPUMEHEHUS XUMUH, OCO3HAHUSI TOTO, YTO JIOCTUXKEHUSI HAYKU €CTh PE3yjbTaT
JUIMTENbHBIX ~ HAOMIOJEHUM, KPOMOTIMBBIX  JIKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUEHBIX U MPAKTUKOB;

WHTEpeca M T03HABATENbHBIX MOTHMBOB B TIOJYYEHHH U TIOCIEIYIOIIEM
aHanu3e MHGOPMAIMK O TIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEUYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallMU, CBSI3aHHBIC C XUMUYECKUMU SBICHUSIMU,
Y IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE TMOBEICHHE U TMOCTYNKH CBOMX TOBApHUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME TMOCJIEACTBUNA ITHX
MOCTYTIKOB;

4) dopMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

MOHUMAaHUsI IIEHHOCTEHW 3I0poBoro u 0Oe3omacHoro o0pa3za JKU3HH,
HEOOXOUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

cOOMIO/IeHNs TpaBuUi Oe30macHOro OOpalleHus ¢ BelecTBaMu B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIHLHOCTH;

MOHMMAHUSl I[IEHHOCTH TMpPaBWI WHIUBUAYAJbHOTO M  KOJUIEKTUBHOIO
0€30I1acHOr0 MOBEACHUS B CUTYAIUSAX, YTPOXKAIOUIUX 3T0POBBIO U )KU3HHU JIFO/ICH;

OCO3HAHHUSI TOCJICACTBUN U HEMPUSATHUS BPEAHBIX NMPUBBIUEK (YMOTpeOaeHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) TpyaoBOro BOCIIMTAHUSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B Y4eOHO-UCCIIEI0BATEIbCKOM
JeSTeTbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPUYECKOW W  JPYrUX BHIAX
NEeATEIIbHOCTH;

YCTAaHOBKA Ha aKTHUBHOE YYacTHE€ B PEIICHWH TPAKTUYCCKUX 3a/1ad
COIMAJIbHON HAIMPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY H3YyYEeHHIO TIpodeccrii pa3inyHOro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHS TIPEIMETHBIX 3HAHUH 10 XUMUH;



YBOXEHMU K TPYAY, JIOIAM TPyAa U pe3ysibTaTaM TPYAOBOU IEATEIbHOCTH;
TFOTOBHOCTU K OCO3HaHHOMY BbIOOPY MHIMBUIyaJIbHOM TPaeKTOPUHU 0Opa30BaHUs,
Oyayuieil nmpodeccun U peanu3aluy COOCTBEHHBIX KU3HEHHBIX IJIAHOB € YYETOM
JMYHOCTHBIX HUHTEPECOB, CHIOCOOHOCTEN K XUMUU, UHTEPECOB U MOTPEOHOCTEM
00IIIeCTBA;

6) IK0JOrNYeCKOro BOCIIUTAHUS:

DKOJIOTUYECKU ILIEJ€CO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOYHHKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMAaHHUA TJIOOATBHOTO XapaKTepa JKOJOTUYECKUX MPOOIeM, BIUSHUS
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSTHUE ITPUPOJHON U COLMAIBHOW CPEJIbI;

OCO3HaHUS HEOOXOJAMMOCTH HCIHOJIb30BaHUS JOCTM)KEHUH XHUMHUHU  JUIS
peLIeHns BOIPOCOB PAllMOHAIIEHOIO IPUPOAOIIOJIB30BAHMS;

AKTUBHOI'O HENPUATUSA JCUCTBUM, IPUHOCAIIMX Bpel OKpYKarolen
OPUPOJHOM Cpele, YMEHMsI MPOrHO3MPOBATh HEOJIArONPHUITHBIE SKOJIOTHUYECKHUE
IIOCJIEACTBUSA NPEAIIPUHUMAEMBIX IEUCTBUHN U NIPEAOTBPALIATh UX;

HaJIM4Yus Pa3BUTOIO HKOJIOTHUYECKOTO MBIIUICHUS, YKOJIOTUYECKONU KYJIBTYpHI,
ombITa NEATEIIBHOCTH JKOJIOTHYECKON HaITPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMHU B IMO3HABATEIbHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOMN
MPAaKTUKE, CHOCOOHOCTM M YMEHHUS AaKTUBHO IPOTHUBOCTOSTH HWJCOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON MPaKTUKH;

NOHMMaHUs cClNeuM(UKN XHMHUM KaKk HayKd, OCO3HaHUs €€ poiu B
(OpMUPOBAHMU PALMOHAIBHOTO HAYYHOI'O MBILIUICHUS, CO3/aHUU IIEJIOCTHOTIO
IOpeICTaBlIeHUs 00 OKpY’KalollleM MHUpE KaK O €IWHCTBE MPUPOAbI U YEJOBEKa, B
NO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEW U peIIeHHH NpoOJieM COXpaHEHUs
IIPUPOTHOIO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCO0OOM 3HAYMMOCTM XUMHUU JJIi  COBPEMEHHOM
IMUBUIM3ALAA: B €€ TYMaHUCTUYECKOW HAIPAaBICHHOCTU W BAXXHOW pPOJM B
CO3JJaHMU HOBOW 0a3bl MaTepUaIbHON KYJNbTYPBhI, PEHICHUH TJI00ANbHBIX MpoOdieM
YCTOMYMBOTO Pa3BUTHUsS YEJIOBEYECTBA - CHIPHEBOM, DHEPreTUYECKOM, NMHUILEBON U
AKOJIOTUYECKON O€30MaCHOCTH, B Pa3BUTHUU MEIUILIMHBI, OOECIEYEHUH YCIOBHIA
YCHEIIHOTO TPYJIa U AKOJIOTMYECKH KOM(DOPTHON MKU3HH KaXKJI0T0 WIeHA 00IeCTBa;

€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH: ITIOHMMAaHMS CYIIIHOCTU METO/I0B
MO3HAHUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIIOIb30BaTh
MoJydyaeMble 3HAHUS JIJIsl aHAJIM3a U OOBSICHEHUS SBJICHUI OKpY’KaIOIIEro Mupa u
MPOUCXOSAIINX B HEM U3MEHEHUHN, YMEHHUs JeJlaTh 000CHOBaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAay4HbIX (aKTOB ¥ HMEIOIIMXCS JaHHBIX C IEJNbI0 MOJy4YeHUs
JTOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJB30BaTh XUMHUCCKUE 3HAHHS IS
peleHust MPOOJIeM B pEaJIbHBIX JKU3HECHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U MCCIICIOBATEIbCKON JACATEIBHOCTH; TOTOBHOCTH U
CMOCOOHOCTH K HEITPEPHIBHOMY 00pa30BaHHUIO M CaMOOOPa30BaHHUIO, K AKTHBHOMY
MOJTyYCHHUIO HOBBIX 3HAHHUH IT0 XUMHUHU B COOTBETCTBUH C KU3HCHHBIMH
MOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTSIM TPyJa B Pa3iIHYHBIX chepax MpodecCHOHaATHLHOM
JCATCIIEHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS Y4EOHOro mpeamera «XuMus» Ha
YPOBHE CpeHero o01ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE TUISt dbopmupoBaHUs MHPOBO33pPEHUS oOy4Jaronmxcs
MEXKIUCIUIUTMHAPHBIE (MEXKIPEIMETHbIC) OOIEHAYYHbIE MOHSTHUS, OTPa’KaAIOIIUE
LEIOCTHOCTh HAYYHOM KapTUHBI MHpa M CHEUUPUKY METOJOB IO3HAHMUS,
HCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, YHEPTUsl, SIBJICHUE,
MPOIECC, CUCTEMA, HAYYHBIM (DAKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEA0BaHNE, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC y4yeOHbIC ACHCTBUS (IMO3HABATENIbHbIC, KOMMYHUKATUBHBIE,

PErYJISITUBHBIE), o0ecreunBaroIIne dbopmupoBaHue GyHKIIMOHATBHOM
T'PaMOTHOCTH ¥ COITMAIbHOW KOMITETEHITUN O00YYarOIIXCs;
CIIOCOOHOCTD o0yJaronmxcs UCIIOJIH30BATh OCBOCHHBIE

MEXAUCIUTUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHHUBEPCAJIbHBIE y4ueOHBIC
JEUCTBHUS B IIO3HABATEIILHOW U COLMAIIBHON IIPAKTHKE.

MeranpeaMeTHble pPE3yabTaThl OTPAKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
Y4eOHBIMU  TMO3HABATEJIHHBIMU, KOMMYHUKATUBHBIMH U  PETYJISATUBHBIMU
JIEUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU MO3HABATEIbLHBIMHU
AeCTBUSIMM:

1) 6a30oBbIe JOTHYECKHUE TeHCTBHA:

CaMOCTOSITeTbHO  (popMynupoBaTh M aKTyaJu3UpoBaTh  MpooOsIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNATh LeJU JCATEIbHOCTH, 3a/aBasi MNapaMeTpbl U KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTH C MIOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTUYECKOTO MBIIUIEHUS -
BBIJICISATh XapaKTepHbIC MPU3HAKU MOHSITUN W yCTAHABIMBATh WX B3aUMOCBS3b,
HCIIOJIH30BaTh COOTBETCTBYIOIINE MOHATUS JIJIi OOBSICHEHHS OTIACIBHBIX (DaKTOB M
SIBJICHUI;

BBIOMpATh OCHOBAaHUS M KPUTEPUH MJid KiacCU(UKAIMM BEIIECTB H
XUMHYECKUX PEAKLINN;



yCTaHaBJIMBAaTh MPUYUHHO-CJIECICTBCHHBIC CBSA3M MEXKIY H3y4YaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyKJeHUS (MHAYKTHBHBIC, JACAYKTHBHBIC, TIO
aHAJOTUM), BBISBISATH 3aKOHOMEPHOCTH M TPOTUBOPEUHsS] B pPacCMaTpPUBAEMBIX
ABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKIIOUCHUS;

NPUMEHATH B MPOIIECCE MO3HAHUSA, UCIOIB3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, TPEe0OPa30BBIBATH MOJIETBHBIEC TPEICTABICHUS - XUMUYECKHUI
3HaK (CMMBOJ) 3JIEMEHTa, XUMHU4ecKas (opMylia, ypaBHEHHUE XUMHUECKON PEeaKIiu
- TIpU pPELICHUH y4eOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3a]ay, MPUMEHSTbH
HA3BaHHbBIC MOJIETbHBIC MPEACTABICHUS JUIS BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BELIECTB U XMMHUECKHUX PEaKIIHM.

2) 0a30BbIe UCCIIEN0BATENLCKHE ICHCTBHA:

BJa/IeTh OCHOBAaMHU METO/IOB HAyYHOrO MO3HAHMS BEIIECTB M XUMHUYECKHUX
pEeaKLHnii;

(GbopMyIMpoBaTh LIETN U 33]]a41 UCCIIEI0BaHUS, UCIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYIMpPOBAaHHBIE BONPOCHI B KauyeCTBE WHCTPyMEHTa
MO3HAHUS M OCHOBBI JUIsi (JOPMHUPOBAHUS TUIIOTE3BI 1O MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHUIA;

BJIAQ/IETh HAaBBIKAMH CaMOCTOSITEIBHOTO TUIAHUPOBAHUS U  TPOBEACHUSA
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 3a XOJO0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3MPOBATh €ro pe3ylbTaT, (OpMyIHpPOBAThH
0000IIEHNS ¥ BBIBOBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yIbTATOB MUCCIICOBAHMS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOACIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHHUUYECKOM HCCIIEOBATEIBCKOM W MPOEKTHOM
JESITeIbHOCTH, TPOSIBIATh CIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IOUCKY METO/JOB peUIeHUs] NPaKTHUECKUX 3a/ady, MPUMEHEHHUIO pa3IU4HbIX
METOJI0B IMO3HAHUS.

3) padora ¢ nHdopmanmeii:

OPUEHTHPOBAThCS B PA3IUYHBIX HUCTOYHMKAX HWHPopManmuu (HaydHO-
NOMyJIIpHAsl JINTEpaTypa XHMHUYECKOTO COJICpXaHHs, CIPaBOYHBIE TOCOOMS,
pecypcbl MHTepHETa), aHAaIM3UpOBaTh MHPOPMALMIO Pa3IUYHbIX BUIOB M (Hopm
NPECTaBICHNUS, KPUTHUECKU OILICHWBATH e JOCTOBEPHOCTH u
HETPOTHUBOPEYUBOCTH;

dbopMyIHMpOBaTh 3aMpOChl M MPUMEHITh Pa3INYHbIE METOMBI MPHU TOUCKE U
orbope wuHpoOpMaIMK, HEOOXOMAUMOW JJIS BBIIOJHEHHS YYEOHBIX 3ajad
OIPEACIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HCIONb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpAaTh  ONTUMANBHYIO  (QOpMYy  MpEACTaBICHUS
uH(popManuu (cxemsl, TpaduKu, JUarpaMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);



UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KAauecTBE CpelICcTBa IpU pabore ¢
XUMHUYECKON UHPOpMAIIME:  MPUMEHSATh MEXIIPEAMETHBIE ((hU3nUecKrue U
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbL, (POpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIOJB30BaTh U INpeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH J1eHCTBUAMMU:

3aJ]aBaTh BOIMPOCHI MO CYHIECTBY 00CYKIaeMOI TeMbI B XOJI¢ IHUajora W/ Wiu
IUCKYCCUM,  BBICKAa3bIBaTh  WJEH, (POPMYIHpPOBATH CBOU  MPEIIIOKCHHS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHON 3a1a4H;

BBICTYNIATh C NpPE3EHTAalUUEeld pe3yJIbTaTOB IO3HABATEIBLHON JIE€ATEIbHOCTH,
NOJIYYEHHBIX CAMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHHUKAMU IIPU BBIITOJIHEHUH
XUMHUYECKOTO IKCIEPUMEHTA, IMPAKTUUECKON pabOThl MO HCCIETOBAaHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peain3allid y4eOHOro MpoeKkTa U (GOpMYJIMPOBATH BBIBOJbI
[0 pe3ynbTaTaM MPOBEIEHHBIX HCCIEAOBAHUM IYTEM COTJIACOBAHUS IO3ULHANA B
X0J1e 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

OBananenue YHHMBEPCAJIbHBIMH PeryJsiTUBHBIMU NeHCTBUAMM:
CaMOCTOSATENIbHO  IUIAHUPOBaTh M OCYIIECTBISATH CBOIO  ITO3HABATENIbHYIO
NeSATEIbHOCTh, OMpeAeNsdas €€ Uead W 3aJayd, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATh NpeIIaraéMblii aaropuT™M JAEUCTBUU NpH
BBITIOJTHEHUM Y4YE€OHBIX M HCCIIEAOBATENbCKUX 3aJad, BbIOMpaTh Haunbosee
3¢ (PexTUBHBIA CcHOCOO WX peuieHust ¢ y4E€TOM TOJYyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEU JIESITEIbBHOCTH HAa OCHOBE CaMOaHaau3a
Y CAMOOLIEHKH.

HPEIMETHBIE

PE3YJIBTATDI 10 KITACC

[IpenmeTHble pe3ynabTaThl OCBOEHUA Kypca «OpraHuyeckas XUMHS»
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUM O XUMHUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUM B TIO3HAHUM SIBJICHUMN
npuposibl, B (QOPMHUPOBAHWUU  MBIIUICHUS U KYJbTYPhl JIMYHOCTH, €¢
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOUMOM JJIsl pEIIeHUs] MPAKTHUECKUX 3a71a4
M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPUPOTHON
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHWYECKHX  3HAHWUM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIaraloIIe MOHATHS (XUMHYECKUH DJIEMEHT, aToM, OJJICKTpOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJIECHTHOCTb, AJEKTPOOTPULIATENLHOCTh, XUMHUYECKasI
CBsI3b, CTPYKTypHas Qopmyia (pa3BEpHyTas U COKpalléHHas), MOJIb, MOJISpHas



Macca, MOJISIpHBIM O0O0BEM, YIJIEPOJHBIA CKelleT, (yHKIMOHANbHAs TpYIINa,
paauKan, U30MEpHs, U30MEPHI, TOMOJIOTHYECKUN Psil, TOMOJIOTH, YTIIEBOJOPO/IbI,
KHUCIIOPOJ] M a30TCOoJepKalllie COEAMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TEOPUH M 3aKOHBI (TEOPHs] CTPOCHUS
opranumveckux BemiecTB A. M. ByTiepoBa, 3ak0OH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XUMHHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeKalie B OCHOBE IMOHUMAHUSA TMPUYUHHOCTH W CHCTEMHOCTH XUMHUYECKUX
SBJICHUM, (AKTOJOTUYECKUE CBEIACHUS O CBOWMCTBaX, COCTaBe, TOJYyYCHHH U
0€30macHOM WCTIOJB30BAHUM BAKHEHIIMX OPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATEIHPHOCTH YEIOBEKA,;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIISITh XapaKTEpHbIC TNMPU3HAKUA TOHSITHH,
yCTaHABJIMBATh UX B3aUMOCBSI3b, MCIOJIB30BaTh COOTBETCTBYIOIIME TMOHATHS TPU
OMKCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHUYEeCKUX COCAMHEHUI;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOIB30BATh XUMUYECKYIO CHMBOJUKY IS
COCTABJICHHMSI MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
dbopMyn OpraHMYECKMX BEIIECTB W YPAaBHEHHMHM XHUMHYECKUX PEaKIUi,
M3TOTaBIMBATH MOJICTH MOJIEKYJI OPTaHWYECKUX BEIIECTB ISl WIUTFOCTPAIMHM WX
XUMHUYECKOTO ¥ TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCT, YMEHHUH YCTAHABIHMBATH TMPHUHAIC)KHOCTh H3yUCHHBIX
OPTaHWYECKUX BEIIECTB IO WX COCTAaBy W CTPOCHUIO K ONpeneIEHHOMY
KJIacCy/TpynIie COCAMHEHHWH (YTJIEBOIOPOABI, KHCIOPOJ U a30TCOAEpIKAIIHe
COCIMHCHMSI, BBICOKOMOJICKYJISIDHBIE COCAMHEHHS), JaBaTh WM Ha3BaHHUS TIO
cucrematrueckoir HomeHnkiarype (IUPAC), a Takke NpUBOAUTH TPUBHAILHBIC
Ha3BaHUSl OTICIBHBIX OPTaHMYECKHX BEUIECTB (ITUJICH, MPOMWICH, AalleTUJICH,
ATUICHTIUKOIb, TIUIEPUH, (eHon, GopManbIerui, aieTaabIerui, MypaBbUHAS
KHUCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJIOTA, CTEAPUHOBAsT KUCIIOTA, TIIOKO03a,
bpykTO3a, Kpaxmal, eJUTI0103a, TIUIMH);

cOPMHPOBAHHOCTh YMEHHS ONPENEIATh BUIbI XWMUYECKOW CBSI3U B
OpPTaHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

C(OPMHPOBAHHOCTh YMEHUS TIPUMCHSTH ITOJIOKEHUS TEOPHUH CTPOCHHUS
oprannueckux BemectB A. M. bytiepoBa ajisi 0ObSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIICCTB;

cOPMHPOBAHHOCTh ~ YMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
Gu3MUeCKue W XUMHUYCCKHE CBOWCTBA THUIUYHBIX MPEACTABUTEIICH Pa3IMYHBIX
KJIACCOB OPTraHWYECKUX BEIIECTB (METaH, 3TaH, STWJICH, MPOMUJICH, alleTUJIEH,
Oyramuen-1,3, metwnOyraauen-1,3, OeH30J, METaHOJ, STaHOJ, ATHJICHTIUKOIb,
TJIAIepyH, (DEHON, aleTalbJeru/l, MypaBbUHAsA U YKCYCHAas KHUCJIOTHI, TJIIOKO3a,
KpaxmaJ, IeJUTI0I03a, aMUHOYKCYCHAsI KUCJI0Ta), WLTIOCTPUPOBATh TEHETHUECKYIO
CBSI3b MEXKIY HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XWUMHUYECKUX PEAKIUH C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;



c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKU YTIEBOJOPOJIHOIO
ChIpbs (He(PTh, MPUPOHBIN ra3, YroJib), CIOCOOBI UX MEePepadOTKH U MPAKTUUECKOE
IpUMEHEHHUE MPOAYKTOB MepepaboTKH;

chOpPMHPOBAHHOCTh YMEHHMM MPOBOJUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MHPOAYKTa
peaKkIuu MO0 HW3BECTHBIM Macce, 00BbEMY, KOIMYECTBY OJHOTO U3 HMCXOJHBIX
BEIIIECTB WJIU MPOJIYKTOB PEAKIIUHN);

chOPMHPOBAHHOCTh YMEHHH BIAJE€Th CHCTEMOW 3HAHWK OO0 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCIOIb3YEMbIX B XUMHUHU MPU U3YUYEHUU BEUIECTB U
XUMUYECKUX SBJICHUN (HaOt0IeHNe, N3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHUE),
UCIIOb30BaTh CHCTEMHBIE XWMHYECKHWE 3HAHUS [JI1 NPUHATHA PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUsiX, CBSI3aHHBIX C BELIECTBAMU H HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIOAATH MPABUJIA TIOJIb30BAHUS XUMHUECKON
nocyno u 1abopaTopHbIM OOOpYJOBaHMEM, a TakKe IpaBUiia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBITIOJHEHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATH W BBIMOJHITH XUMHUUYECKUU
AKCIEPUMEHT (MPEBPAIICHUSI OPraHUYECKUX BEILECTB MPU HArpEBaHUH, MOJTYyUYCHHE
ATUJIEHA U U3YUYECHHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKIIM OPTAHNYECKUX BEIIECTB,
JieHaTypaius OeJIKOB MpU HArpEeBaHUHU, I[BETHBIC PEAKIIUU OCJIKOB) B COOTBETCTBUU
C TMpaBWIaMM TEXHUKU O€30MacHOCTH TMpPU OOpAIICHUH C BEIIECTBAMU U
1abopaTOpHBIM ~ 000PYIOBaHUEM, TPEJACTABISATH  PE3YyJAbTAThl  XHUMHYECKOTO
DKCIIEpUMEHTa B (opMe 3amucH YpaBHEHUN COOTBETCTBYIOIIMX PEAKIMA U
(dbopMyIHpOBaTh BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB;

cOpPMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIU3UPOBATH XHWMHUYECKYIO
uH(pOpMAIMIO, TOJYy4YaeMyl0 €3 pa3HbIX MCTOYHUKOB (CpEJCTBa MacCOBOM
uHdopmaruu, IHTepHET U ApyTHX);

chOpMUPOBAHHOCTh ~ YMEHUM  COONIOJATh  MOpaBWja  AKOJOTHMYECKHU
[eJ1ecO00pa3HOro MOBEACHUS B OBITY M TPYAOBOW JEATEIBHOCTH B UEIAX
COXpaHEHUs CBOETO 3/I0POBbSl M OKpY)KaloLeHd MNPUPOIHON Cpeibl, 0CO3HABATH
OTMAaCHOCTh BO3JICHCTBHS Ha JKMBBIE OpPTraHU3Mbl OMpPEACIEHHBIX OPraHUYECKUX
BeIlleCTB, MOHUMAas cmbich mokazarens I[IJIK, mosicHaTh Ha mpumepax CHocoObl
YMEHBIIICHUSI W TPEJAOTBPAIICHUS HX BPEIHOTO BO3JACHCTBUS Ha OpPraHU3M
YeJI0BEKa;

JUTsT 00YyJaronuXxcsi ¢ OrPAaHMYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBbS: YMEHUE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TO3HAHUS BEIIECTB H
XUMHUUYECKUX SIBICHUM;

JUISL  CIIEMBIX W CIA0OBUIAIINX OOYyYalONUXCs: YMEHHE WCIIOIh30BaATh
penbedHO-TOUeUHYI0 cucTeMy oOo3HadueHuil JI. bpaiins s 3anmucu XUMUYECKUX



dbopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUA Kypca «OOmas W HeopraHuyeckas
XUMUS» OTPaXKkaroT:

c(hOpMHUPOBAHHOCTH MPEICTABIICHU: 0 XUMUYECKON COCTABJISIOIIECH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, pPOJM XUMUU B IIO3HAHUM SIBJICHHUU
OpUPOAbl, B (OPMUPOBAHMM MBILUIEHUS M  KYJbTYpbl JUYHOCTH, €€
(YHKIIMOHAJIBHON TPAMOTHOCTH, HEOOXOUMOM JIsl PEIICHUs MPAKTUIECKUX 3aau
M DKOJOTHYECKH OOOCHOBAaHHOI'O OTHOLIEHHUS K CBOEMY 3J0POBBIO M MPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TOHATHSA (XMMHUYCSCKHIA AJIEMEHT, aroM, W3otom, S-, pP-, -
AJIEKTPOHHbIE OpOUTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas CBA3b
(xoBaJIeHTHAas, NOHHAsI, METAJTIMYECKasl, BOJOPOAHAs), KpUCTaJUIMYeCcKasi penieTka,
TUINBl ~ XUMHWYECKUX  PEAKLUHM, pPACTBOP, JJIEKTPOJIUTBI,  HEIEKTPOJIUTHI,
ANEKTPOIUTHUYECKAS. JUCCOLMALMSA, OKHCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peaklMKi, XUMHUYECKOE PaBHOBECHE); TEOPUM U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON auccounanuu, nepuoandeckuit 3axkon JI. M. Menneneesa,
3aKOH COXPAHEHMSI MAacCChl BEIIECTB, 3aKOH COXPAHEHUs W NPEBPALIEHUS SHEPIUU
NP XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH SI3BIK XHMUH,
MHPOBO33PEHYECKUE 3HAHMS, JICKAIINE B OCHOBE NMOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBICHUHN, (PAKTOJIOIMUECKHE CBEJCHHUS O CBOMCTBAX,
coCTaBe, MOJYYEHUH U O€30MacCHOM MCIIOJIb30BAHUM BaKHEHIINX HEOPTraHUYECKHX
BEIIECTB B OBITY M MPAKTUYECKOM JEATEIILHOCTH YEI0BEKa,

c(OPMUPOBAHHOCTh YMEHHMM BBISBIATh XapaKTepHble MPU3HAKU MOHSATHUH,
YCTaHABJIMBAaTh UX B3aUMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOIIME IOHATHSA IIPU
ONMCAaHNH HEOPraHWYECKUX BEIIECTB U UX IPEBPALICHUN;

c(OpPMHPOBAHHOCTh YMEHHMI MCIOJIB30BATh XUMUYECKYIO CHUMBOJUKY JIS
cocTaBieHHs (QOpMyll  BEIIECTB W  YPAaBHEHMH XUMHUYECKUX  pEaKIIHi,
cuctemarnueckyro HoMeHknatypy (IUPAC) u TpuBuajibHbIe Ha3BaHUsS OTICIBHBIX
HEOPraHWYEeCKUX BeLIECTB (yrapHbI Tra3, YriIeKHUCIbId Tra3, aMMHAK, Tali€Has
U3BECTh, HEralIEHasi U3BECTh, IUThEBAsl COJIA, TUPUT U IPYyTHUe);

c(OpPMHPOBAHHOCTh YMEHUW ONMPEIENATh BAJIEGHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX DJJIEMEHTOB B COCAMHEHUAX PA3IMYHOIO COCTABA, BUJ XUMHUUYECKOU
CBA3M (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOAHAs) B COCIMHEHMSX, THII
KPUCTAJUIMYECKOW PEIETKH KOHKPETHOIO BellecTBa (aTOMHAs, MOJIEKYJspHas,
VMOHHAs, METAJNINYECKAsl), XapaKTEP CPeabl B BOJAHBIX PACTBOPAX HEOPTaHHMYECKHUX



COC/IMHCHMH;

chOpMHUPOBAHHOCTh YMEHHUM yCTaHABJINBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpeneNEHHOMY Kiaccy/TpyIe
COEIMHEHUM (ITPOCThIE BEUIECTBA - METAIBI U HEMETAJUIbl, OKCUbI, OCHOBAHMS,
KHUCJIOTBI, aM(pOTEepHBIC TUAPOKCHIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI TIEPHOIUIECCKOTO 3akoHa Jl.
W. MenpeneeBa 1 JEMOHCTPUPOBATh €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITUH;

cOPMHPOBAHHOCTh YMEHUN XapaKTEPH30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX 23iemMeHToB 1-4 mnepuogoB Ilepuoanueckoil CUCTEMBI
xuMudeckux smeMeHtoB J[. . MenneneeBa, UCHONb3ys MHOHATUS «S-, P-, d-
AJIIEKTPOHHBIE OPOUTAIHY, «IHEPTETUUECKUE YPOBHI», OOBSICHITH 3aKOHOMEPHOCTHU
U3MEHEHHUSI CBOMCTB XUMHUYECKUX JJIEMEHTOB U MX COCIMHEHUM IO MEepUojaM H
rpynmam [lepuoandeckon cuctembl XumMuueckux 35eMeHToB /1. 1. Meneneena;

chOpPMHPOBAHHOCTh ~YMEHHMM  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHWYECKUX  BEHIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKAY HEOPTraHUYECKUMHU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

c(hOpMUPOBAHHOCTh YMEHUSI KIacCU(PUIIMPOBATh XMMHUYECKHUE PEAKIUU IO
pa3IMUHBIM TpU3HAKaM (YUCIY U COCTABYy PEArupYyIOIIUX BEIIECTB, TEIIOBOMY
3 eKTy peakiuu, U3MEHEHHUIO CTENECHEH OKHWCIECHUS DJIEMEHTOB, 0OpaTUMOCTH
peaKIlMM, YYaCTHIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHI COCTaBIISATh ypPaBHEHUS PEAKIUN pPa3IMUHBIX
THUTIOB, TIOJIHBIE U COKPAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, yUUThIBAS
YCJIOBUS, TPU KOTOPBIX 3TH PEAKLIMH UAYT JO KOHUA;

cOPMHPOBAHHOCTh YMEHUW TMPOBOAWTH PEAKIUU, TOITBEPIKIAIOIIHE
KAUEeCTBEHHBI COCTaB pPAa3JUYHbIX HEOPTaHMYECKUX BEILIECTB, pPAaCIO3HABATh
ONBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHUYECKHUX
BEILIECTB;

c(hOpPMUPOBAHHOCTh YMEHUW  pacKpbIBaTh  CYIIHOCTh  OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEACTBOM COCTABJICHUsI JIEKTPOHHOTO OaliaHca
JTUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKIuy OT pa3IudYHbIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeiicTeus (npuniun Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh XUMUYECKHUE TPOIIECCHI,
JeXalye B OCHOBE IMPOMBIIUICHHOTO IMOJTYyYEHUS! CEPHOW KHCIIOTHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTh TMPEJCTABIECHUN 00 OOMMX HAYYHBIX MPUHIUNAX U
AKOJIOTUYECKUX MPOOIEMaX XMMUIECKOTO TIPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHUW MPOBOJIUTH BBIUMCICHUS C HCIOJIb30BAHUEM



MOHSTHUSL «MaccoBasi JI0JIS BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOILIECHUN Ta30B
IpU XUMHYECKUX PEAKIMAX, MAacChl BelllecTBa WM 00bEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce€ WU OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU
BEIIECTB, TEIUIOBOTO A(pekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpPMHPOBAHHOCTh YMEHHU COOIOAATH MPABHUJIA TOJIb30BAHUS XUMHYECKOM
nocyfod u Ja00OpaTOpHBIM O0OpYyIOBaHHEM, a TaKKe IMpaBWia OOpalieHus C
BEIIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSMH IO BBIMOJHEHHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

cOPMHPOBAHHOCTh yMEHUW IIJIAHUPOBATh ¥ BBITIOJHATH XUMHUYECKHMA
AKCIIEPUMEHT (pa3lIoKeHUE IMEePOKCHIA BOJOpPOa B MPUCYTCTBUU KaTalIM3aTOpa,
ONpENEIICHUE Cpelbl PacTBOPOB BELIECTB C IOMONIBIO  YHUBEPCAIBHOTO
UHIMKATOpPA, BIUSHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTb XMMHYECKOW peakiuu,
peakiMy HOHHOTO OOMEHa, KayeCTBEHHBIC pPEaKIMU Ha CyibdaT-, KapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHMS, PELIECHUE SKCIEPHUMEHTAJIBHBIX 3aJad IO
TeMaM «Metame»y U «HemeTramib»y) B COOTBETCTBUU C TPABWIAMH TEXHUKH
0€30MacHOCTH MpU OOpALIEHUU C BEIIECTBAMH M JIA0OPATOPHBIM 00OPYIOBAHUEM,
MPEACTABIATh PE3YJbTaThl XHUMHUYECKOrO0 JKCIEpUMEHTa B (QopMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakuuii U (HOopMyJIHpOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTHUECKH AaHAJIM3UPOBATH XUMHUYECKYIO
uH(popManMIoo, MOMYy4yaeMyl0 U3 pPa3HbIX MCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKalu, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHUH  COOJIOAaTh  IpaBHJIa  DKOJOTHYCCKH
[IeJIeCO00pa3HOr0 TOBEACHUSI B OBITY M TPYAOBOW JEATEILHOCTH B IEJSIX
COXPAHEHHUSI CBOETO 3/I0POBbS M OKPYXKAIOIIEH MPUPOJHOW Cpeabl, OCO3HABATH
OMACHOCTbh BO3JICUCTBUS HA KUBbIE OPTaHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAS
cvbicn mokazatenst [IJIK, mosicHATe Ha mpumepax CrnocoObl YMEHBIICHHS H
MPEOTBPAICHUS UX BPEHOTO BO3JACHCTBUS HA OPraHW3M YEJIOBEKa;

JUIs O0yJaroUIuXcsi C OIPAaHUYEHHBIMU BO3MOXKHOCTSIMHM 3JI0POBbS: YMEHHE
NPUMEHSITh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUS BEIIECTB H
XUMUYECKUX SIBJICHU;

JUIS. CJHENBIX W CIA0OBUIAIIMX OOYYaloOlIUXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins s 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosanyecTBo 4acoB JJIeKTPOHHBIE
(undposbie)
HaumeHoBaHMe pa3aesioB U TeM
Ne i/m KoHTpo/bHbIe IpakTHYyeckue obpa3oBaTesbHbIE
NporpaMmMbl Bcero
padoThI padoTsI pecypcsl
Pa3nea 1. TeopeTnyeckne 0CHOBBI OPraHNYecKOi XMMHHA
IT i .T
" peAMET OpraHnYecKoi XUMUHU eoPnAﬂ ; . . BuGmiorexa LOK
. CTPOCHUA OPTAaHUYCCKUX COCAUHCHUUN A. https://m.EdSOO.rU/fdeZIOC
M. Bytneposa
Hroro no pazaeny 3
Pa3nea 2. YriaeBoaopoas!
21 HenpenenbHbie yrieBogopObl: alKeHbl, 6 0 1 Bubmuoreka [OK
' AJIKaTHEeHBI, ATKUHBI httDs://m.edsoo.ru/ff0d28c8
bubmoteka IJOK
https://m.edsoo.ru/ffDd227e
bubmuoreka IIOK
2.2 [IpenenbHbBIC YIIIEBOAOPOIbI — aJKAHBI 2 0 0 https://m.edsoo.ru/ffDd23de
bubmuoreka IIOK
https://m.edsoo.ru/ff0d26ca
bubmuoreka IIOK
https://m.edsoo.ru/ffDd28c8
2.3 ApoMaTuiecKue yrieBo10po/Ibl 2 0 0 bubmmorexa [IOK
https://m.edsoo.ru/ffDd28c8
2.4 IIpuponHbIE HCTOUYHUKH YTIIIEBOJAOPOAOB U HX 3 1 0 Bu6nmoreka IJOK
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 no pazneny 13
Paznen 3. Kuciopoacoaep:xkaniue opraHudecKne coequHeHnst
3.1 Cruptel. Penon 3 bubmorexa HOK
httDs://m.edsoo.ru/ff0d2be8
32 Ampaerunbl. KapOonossie kucimoTsl. CI0KHBIC 7 bu6mmoreka LIOK
3¢uUpbI https://m.edsoo.ru/ff0d2a6c
3.3 VrneBoabl 3 Bubmiorexa TIOK
https://m.edsoo.ru/ff0d2d50
Hroro mo paznemy 13
Pasnen 4. A3oTcogep:kamye OpraHu4ecKue cCoeinHeHust
4.1 AmuHbl. AMUHOKUCIOTHL. benku 3 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2eae
Hroro no pazaeny 3
Pa3jnen 5. BoicokoMoJieKy /IsipHbIE COeIMHEHHUsI
5.1 ITnactmaccel. Kayuyku. Bonokna 2 bubmiorexa [IOK
httos://m.edsoo.ru/ffDd323c
Uroro no pazpeny 9
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

11 KJTACC

KosanyecTBo 4acoB JJIeKTPOHHBIE
(uudposbIe)
Ne n/m HaumeHnoBanue pa3aesioB U TeM NPOrpaMMbl B KoHTpoJbHbBIE IMpakTuyeckue o0pa3oBaTeJIbHbIE
cero
r padoThI pa6oThI pecypchbl
Pa3nen 1. TeopeTnyeckne 0CHOBbI XHMHUH
1 Crpoenue atoMoB. [lepuoanueckuii 3aKoH 1 . . . Bu6morexa LIOK
: [Mepuoaunueckas cucTeMa XUMHUYECKIX https://rm.edso0.ru/00ad9ffa
anemenToB JI. 1. MenzeneeBa
12 Crpoenue BemecTBa. MHOrooOpasue 4 0 1 bubmmnoreka [HOK
' BELIECTB https://m.edso0.ru/00ada342
1.3 XVAMHUYECKHE PEaKIUH 6 1 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d37fa
Hroro mo pasneny 13
Pa3znen 2. Heopranuyeckasi Xumus
2.1 Merabt 6 0 1 bubmorexa HOK
https://m.edsoo0.ru/00ae103e
2.2 Hemerammbt 9 1 1 bubmorexa [TOK
https://rn.edsoo.ru/00ae0e18
53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5 0 1 bu6mmoreka IJOK
' BEIIECTB https://rn.edsoo.ru/00ae054¢
Hroro mo paznemy 17
Pasznen 3. Xumus u KM3Hb
3.1 Xumus 1 )KU3Hb 4 0 0 bubmorera HOK
https://rn.edsoo.ru/00ae4270



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae4270

Uroro no paznemy

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHOYPOYHOE
IHJIAHUPOBAHMUE 10 KJIACC

Ne KoJinyecTBO 4acoB Mara
n/ Beer Kourpoabn biellpakruueck uel H3YUeH
Tema ypoka DJIeKTpoHHbIe U (POBLIE 00pa3oBaTeIbHbIE pecypchl
n o pPadoThI pPadoThI ust
[Ipeamer oprannveckoit htt://fcior.edu.ru/card/9975/predposylki- vozniknoveniya
XMMHH, €6 1 0 0 teorii-stroeniya-organicheskih- soedineniy-a-m-butlerova-
BO3HNKHOBEHHE, uglublennyy-urove.html

Ppa3BUTUC U 3HAUCHUEC

Teopus cTpoeHus

OpraHN4YeCKUux ] )
http://fcior.edu.ru/card/ 11738/osnovnye-polozheniya-

1 0 0 teorii-stroeniya-organicheskih-soedineniy-a-m-butlerova-
izomery-i -gomologi .html

coequHeHn A. M.
byrnepoga, eé
OCHOBHBIC

TIOJIOKCHUSA

Hpe,I[CTaBJ'IeHI/Ie (6]
KJIACCU(UKAIIH
OpPraHn4YCCKUux
BCIICCTB.
Homenkmarypa 1 0 0 http: //fcior.edu.ru/card/ 10346/klassifikaciya-
(cHCTeMaTHUECKas) I organicheskih-soedineniy .html

TPpUBHUAJIBHBIC
Ha3BaHUA
OpPraHn4CCKux

BCIICCTB

AJIKaHBI: COCTAB M 1 0 0 http:fcior.edu.ru/card/7037/alkany .htm |

CTpOCHHC,



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

TOMOJIOTHYECKUH psijl

MertaH 1 3TaH —
pocrenime
MPEICTaBUTEIN

aJIKAaHOB

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

AJIKEHBI: COCTaB U

CTpPOEHHUE, CBOMCTBA

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

OTHJIEH ¥ TIPOITHJICH —
MpocTenIne
MpeICTaBUTENN

AJIKCHOB

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

[IpakTryeckas padota
Ne 1. «Ilomyuenue
STHJICHA U U3yUCHHE

€r0 CBOUCTB»

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

Anxanuensl. byranuen-
1,3 u meTuiOyTaIueH-
1,3. IlonyueHue
CHUHTETHYECKOT0

Kay4dyKa U PE3UHbI

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

10

AJIKMHBI: COCTaB U
0COOEHHOCTH
CTPOCHU,
TOMOJIOTHYECKUH PsiJI.
Anerniied —
MpOoCTeUIINI

MNpEaACTaBUTCIIb

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




AJIKMHOB

11

Brraucnenus mo
YPaBHEHUIO
XUMHYECKOU

peaKITu

https://m.edsoo.ru/ff0d5708

12

ApeHsl: 6eH30T U
TOJIYOJI.
TOKCUYHOCTH apeHOB

https://m.edsoo.ru/00ae054e

13

I'eneTnyeckas CBS3b
YTIIEBOIOPO/IOB,
MIPUHAISKAINX K

Ppas3JIMYHbIM KJlacCaM

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

14

IIpuponnsie
HMCTOYHHUKHU
YII€BOJOPOIOB:
NPUPOJHBIN ra3 u
MOy THBIE HETSHBIE
ra3el, HEPTh U
MPOAYKTHI €€

nepepaboTKu

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

15

IIpuponnsie
HCTOYHHUKHU
yIJIEBOJIOPOJIOB:
HPUPOJHBIN ra3 u
MOy THBIE HETIHBIE
rassl, HeQTb U
IIPOYKTHI €€

nepepadoTKu

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

16

KonTposphas pabora



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

1o pazueny «Y

TJICBOIOPOIBDY

17

IIpenenbubie
OJIHOATOMHBIE
CIIUPTHI: METAHOJI U
sta”on. Bomopoanas

CBA3b

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

18

MHoroatoMHBIE
CITUPTHL:
STUIECHTIINKOJDb U

TJIMICPUH

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

19

@DeHoII: CTpOeHUE
MOJIEKYIIHI, (pr3mueckre
u

XMMUYECKUe

CBOMCTBA,

MIPUMEHEHUE

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

20

Anbneruanr:
(dhopManbIerus u
aIeTaJIbICTU]I.
Arnieton

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

21

OIHOOCHOBHBIE
MpeeIbHbIe
KapOOHOBBIE
KHUCJIOTBL:
MypaBbUHAS

YKCYCHast

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

22

ITpakTuyeckas padoTa
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

«CBoiicTBa pacTBOpa

YKCYCHOM KUCITIOTBI»

23

CreapuHoBas u
OJICMHOBAsI KUCJIOTHI,
KaK MpeJICTaBUTEIH
BBICIITMX

KapOOHOBBIX KHCJIOT

http:fcior.edu.ru/card/14674/osobennosti-fizicheskih-
i-himicheskih-svoysnv-karbonovyh-Kkislot-ih-
primenenie.html

24

Mpbuia Kak conu
BBICLINX
KapOOHOBBIX KHCIIOT,
UX MooLIee

NEUCTBHE

http: //lwww .gazeta.ru/

25

CrnoxxHbie 3UPHI KaK
MIPOU3BOTHEIC
KapOOHOBBIX KHCIIOT.

I'maponus crnoXxXHbIX
a¢upoB

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

26

XKupsr: rugponus,
MPUMEHEHUE,
Ouosoruueckast pojb

KHUPOB

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

27

Vri1eBoabl: COCTaB,
KJIACCU(DUKAITHSL.
Baxkueiimme
MIPEICTaBUTEIH:
TIII0K03a, (hPYKTO3a,

caxapo3a

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

28

Kpaxman u
LEJIII0JI03a KaK

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



http://www.gazeta.ru/

MPUPOAHBIE
MIOJIUMEPHI

29

Konrtponbnas pabota
0 pas3zeiy
«Kucnopoacoaepxa
IIie OPTaHMYECKUE

COCIUHCHU A

30

AMWHBI: METHIIAMUAH
W aHWJINH

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

31

AMUHOKHCIIOTHI KaKk
amQoTepHbIe
OpraHUYecKHe
COCAUHEHHUS, KX
OHOJIOrHnYecKoe

3HaueHue. [lemTuapl

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

32

benku kak
MIPUPOJIHEIE
BBICOKOMOIIEKYJISIPH

bIC COCAMHCHUS

http:fcior.edu.ru/card/13971/ponyatie-0-belkah-i- istoriya-
ih-issledovaniya- stroenie-i- svoystva- belkov.html

33

OcCHOBHBIEC OHSATHS
XUMHH
BBICOKOMOJICKYJISIPH

BIX COEIMHEHUN

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

34

OcHOBHEBIE METOAbI
CHHTEC3a
BBICOKOMOJICKYJISIPH

BIX COEOUHEHHUIL.

[ImacTmacchl, KaydykH,

BOJIOKHA

https:rn.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

OBIIEE KOJIMYECTBO
YACOB I1O
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11 KJTACC

Ne Ko114ecTBO 4acoB HMara
n/ Tema ypoxa Bcer KoHTPOILHBI elIpakTuyecku ¢ M3Yy'CHH JyekTpoHHbIE HU(POBHIE 00pPa3oBaTeIbHbIE
n Y paGoThI paGoThI A pecypcbl
XUMHUYUECKHUH DIIEMEHT. http:fcior.edu.ru/card/400/ponyatie-ob-
AToMm. DieKTpOHHAs 1 0 0 elektronnoy-obolochke-atoma-i - energeti
KOH(UTYpanus aTOMOB cheskim -urovnyah.html
ITepuoauueckuit 3aK0H U
Heprorieckas cuerena http:fcior/edu.ru/card/3875/periodicheskiy
XUMHYECKUX IIEMECHTOB Lo .
J. . MeHnyieneeBa, ux cBs3sb 1 0 0 Zékc.m_l_pt.“OdICheSkaya_Sl.S tema-
. . himicheskih-elementov-d-i-
© COBPEMEHHON TCOpHEH mtndeleeva.card/9728/html
CTPOCHHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB
XUMHYECKUX JIEMEHTOB
Y UX COeTUHEHHUH TI0
TPYTITIAM H TICpHOAM. http:fcior/edu.ru/card/3875/znachenie-
3naucnue ! 0 0 periodiches.html
MEPUOINYECKOT0 3aKOHA
U CUCTEMbI XUMHWYECKHUX
anemenTtoB J[.W.
MeHeneeBa B pa3BUTHU
HAYKH
Crpoenue BemecTsa. http:fcior.edu.ru/card/10890/mehanizmy-
XuMudeckas CBs3b, € 1 0 0 . . .
obrazovaniya-himicheskih-svyazey.html
BUIBI, MCXaHHU3MBbI




00pa3zoBaHNs KOBAJICHTHOM

cBs3u. BomopoaHas cBs3b

BaneHnTHOCTS.

DIEeKTPOOTPHUIIATENBHOCT b.

CTeleHb OKUCICHHS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYIIIPHOTO

CTPOCHUS

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

ITonsTHE O IUCTIEPCHBIX
cucteMax. MctuaHbIC 1
KOJUUIOUJHBIE PACTBOPBI.
MaccoBast 10715 BEIecTBa
B pacTBOpE

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

Knaccudukarus u
HOMEHKJIaTypa
HEOPTaHUYIECKUX
COCJIMHEHU.
I'enetnueckas CBSI3b
HEOPTaHUIECKUX
BEIIIECTB, Pa3IMIHbIX

KJ1acCOB

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

Knaccudukarus
XUMUYECKUX PEAKIUi B

HEOPraHWYECKOU U

OpPraHUYEeCKOW XMMHUHU. 3aKOH

COXpaHCHHA MaCChI BEIIECTB;

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

COXpaHEHUS U
TIpeBpaIIeHAS YHEPTHH
MIPH XUMHYECKUX

peaKIusIx

CKOpOCTh peaKIIvH.
OOpaTuMbIe PeaKITH.

XUMHUYECKOE paBHOBECHE

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

10

[Ipaxtraeckas padora Ne
1. «Bnusinue pa3iauyHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKOHN peaKIum

11

DIEKTPOIUTUYCCKAS
nuccounanus. [lonarue o
BOJIOPOJTHOM ITOKa3aTese
(pH) pactBopa. Peakuun
HMOHHOTO 0OMeHa. ['mapoinu3
OpPTraHUYECKUX U
HEOPraHUYECKUX

BCIICCTB

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

12

OKHUCIIUTEILHO
BOCCTaHOBUTEJILHEIE
peaxiyu. [Tonsitue 06
3JIEKTPOJIN3E PACILIIABOB U

pacTBOpPOB coJier

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

13

KonTponbras pabora mo
pazneny «Teoperuueckue

OCHOBBI XUMHUN»

14

Mertanibl, UX MOJIOKEHUE B
[Tepuonnueckoit

https://rn.edsoo.ru/00ae103e



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

CUCTEME XUMHNYCCKHUX

anemenToB Jl. U.

MeHnzeneeBa 1 0COOEHHOCTH

cTpoeHus aroMoB. O0rTIe
(hu3uIecKue CBOMCTBA

MCTaJIJIOB

15

CraBbl METAILIOB.
OIEeKTPOXUMHUSCKHHA PSIT
HaIpsSHKEHUN METAJIJIOB

httDs://m.edsoo.ru/00ae1156

16

XUMHYECKUE CBONCTRA
BAXHEHIIIUX METAJIOB
(HaTpwii, Kamui, KaJbIuH,
Mar"uii, aJlfoOMUHUN) U UX

COeIUHEHUN

https://m.edso00.ru/00ae1156

17

XHUMHYECKHE CBOUCTBA
Xpoma, MeIil U UX

COEIMHEHUN

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

18

XUMHWYECKHUE CBOUCTBA
LIMHKa, JKejie3a U UX

COETUHEHUN

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

19

[IpakTiueckas padora Ne
2. "Pemenue
OKCIICPUMECHTAJIBHBIX
3aja4 10 TeMe

«MeTaime»"

20

Hemeramnsl, ux
IIOJIOXKCHUE 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

ITepuonuueckoii cucteme
XUMHYECKUX IIEMEHTOB
. . Menneneesa u
0COOEHHOCTH CTPOCHHUS

aTOMOB

21

®uznyeckre CBOKMCTBA
HEMETAIIJIOB.
AJIOTpOIHs HEMETAJIIOB
(Ha mpuMepe Kuciopoa,

cepsl, hocdopa u yrieposa)

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

22

XHUMHYECKHE CBOUCTBA
TaJIOTEHOB, CEPHI M UX

COEIMHEHUN

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

23

XUMHYeCKHe CBOMCTBA
a3ora, pocodpa u ux

COeIUHEHUN

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

24

XUMHWYECKHUE CBOUCTBA
yTaepoa, KpeMHUS U UX

COEIUHEHUN

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

25

[IpuMeHeHne BaskHEHIINX
HEMETAJUIOB U UX

COEIUHEHUN

https://rn.edsoo.ru/00ae3f50

26

O000611IEHNE U
cHCTeMaTH3aIis 3HaHUH
no TeMe «HemeTamiby.
Brranciaenus mo
YpaBHEHUSM XUMHUYECKHUX
peakuii u

http: //fcior.edu.ru/card/ 10314/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

TEPMOXUMHUYECKHE
pacuérnl

27

[IpakTnueckas padota No
3. «Pewmenue
IKCTIEPUMEHTAIBHBIX
3aja4 1o TeMe

"Hemertaasr"y

28

Konrponbnas padota o
TeMaM «MeTaib 1

«HemeTtaimis)

29

Heoprannueckue u
OPTaHNYECKUE KUCIIOTHI.
Heopraunueckue u

OpPraHn4€CKUC OCHOBAHUSA

httDs://m.edso0.ru/00ae0el18

30

AmdorepHbIe
HEOPraHUYECKUE U
OpraHu4ecKue
COCJIMHEHUS.
I'eneTnueckas CBS3b
HEOPraHUYEeCKUX U

OPraHNYCCKUX BCHICCTB

httDs://m.edso0.ru/00ae054e

31

Poaps xumuu B

obecreueHnn
AKOJIOTHUYECKOM,
SHEPreTUYECKON U MUILEBOM
0e301acHOCTH, Pa3BUTUH

MCIUIIMHBI

https://m.edso0.ru/00ae4270

32

[pencrasnenus 06 oOIUX

Hay4YHBIX

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

MIpUHIIAIIaX

ITPOMBIIIJIEHHOT'O ITOJIYYCHU L

svredlva-himicheskov-promvshlennosti-
nauchnue.html

BaXKHEUIITHX
BEIIECTB

33 HenoBeK B MHPE BEIICCTB 1 1 https://rn.edso0.ru/00ae3f50
MaTEepUAIOB
X

34 YIMIDL HL SHOPOBLE 1 https://rn.edsoo.ru/00ae4270
YCJIIOBCKA

35 0

OBIIEE KOJIMYECTBO YACOB 34

1O ITPOI'PAMME



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

YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVId YYEHUKA

» Xumus, 10 knacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A., AkinonepHoe o0miectBo «M3aaTenscTBo
«IIpoceernienue»
» Xwumus, 11 knacc/ I'abpuensa O.C., Octpoymon N.I'., Cnaakos C.A., AkumoHepHoe o011ecTBo «31arenbeTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Bep6una B./[. D0OP kak Benyminii KObOHEHT METOAMYECKOM cUCTEMBI pab0Thl yunuTtens xumuu. "[lapag nemarornyeckux
ujei u peanu3zoBaHHbIX 3aMbIciioB"-"BHIT":biip://ya8babnpnmiio/10a6/104-1-0-1866

Ocun A.B.DnekTpoHHBIE 00pa30BaTe/IbHBIE PECYPChl HOBOTO MTOKOJIEHUS B BOMpOcax U 0TBeTax. M.: AT€HCTBO
"ConuanbpHbIi TPOEKT"

[TnatonoBa T.N. O6 ucnoap30BaHUM IEKTPOHHOM TTpe3eHTaluu Ha ypoke//XKypuan "Xumus B mkose"Ne9, 2020r.



denepanabHBIN MEHTP HHHOPMAITMOHHO-00pa30BaTelbHBIX pecypcoB(DnekTporHbIid pecypc)llp://: Tcrop.eiin. /.
Y4eOHbIi mopTat mo ucnoibs3oBanuto DOP B nesrenpHOCTH yunTens (DIeKTpoHHBIN pecypc):http://eor.it.ru/eor/.

HUDPPOBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
http:www.chemnet.ru T'azera"Xumust " u caiit s yuutens "$ nay Ha ypok xumuu" http://www alhimik.ru
Bcepoccuiickas onuMITiaza MKOJIBHUKOB Mo xuMuu http://chem.rusolymp.ru Opranndeckast XUMUS:3JICKTPOHHBIN
yaeOHUK i cpeanedt mkoisl. http://rushim.ru/books/books.htm Dnekrponnas 6udmuoTeka yaeOHbIX MaTepHUaIOB
no xuMuu. http://ru.wikipedia.org/wiki/Xumusa Xumus aisBcex: WUTIOCTPUPOBAHHBIE MAaTEPHUAIIBI O OOILEH,

OpPraHNYECKON U HEOPTaHUYECKON XUMHUHU
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http://rushim.ru/books/books.htm
http://ru.wikipedia.org/wiki/%d0%a5%d0%b8%d0%bc%d0%b8%d1%8f




