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MNOACHUTEJIbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanun B Poccuiickoii denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (eaepanbHOi 00pa30BaTENbHOM MPOrpaMMBbl CPETHETO
obmero obpazoBanus (POIT COO), npencrapineHHbix B DenepaibHOM TOCyAapCTBEHHOM 00pa-
3oBatenbHOM crangapte COO, ¢ yuérom Konnenuuu npenogaBanus yaueOHOTo npeamera «Xu-
Musi» B 00pazoBaTelbHBIX opraHu3zanusx Poccuiickoit @epepanuu, peaan3yrolIUuX OCHOBHbBIE
00pa3oBaresibHbIe MPOrPaMMbl, U OCHOBHBIX TMOJOXXKEeHUM «CTpareruu pa3BUTHUSI BOCIUTAHUS B
Poccuiickoit @eaepannn Ha nepuon no 2025 roma» (Pacmopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOJIX0JI0B K pa3zpaboTKe MporpaMMbl IO XUMHH, K OMpeesieHnto o0uieil crpare-
ruu 00y4YeHUs, BOCIIUTAHUS U PA3BUTHUSL 00Y4alOIIUXCSl CPEACTBAMHU YUEOHOro mpeaMera «Xu-
must» aiig 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTABWIIM KOHIENTYyalibHBIE TosiokeHuss PI'OC
COO o0 B3auM00OYCIOBICHHOCTH IIEJICH, COJIEPKAHUS, PE3YJIbTATOB 00y4YeHHUs U TpeOOBaHUN K
YPOBHIO MTOJATOTOBKH BBITYCKHUKOB.

Xumuaeckoe o0pa3zoBaHUe, MOTy4aeMO€e BBIITYCKHUKaMU 00111e00pa3oBaTeibHOW OpraHu-
3alllu, SIBJISIETCS HEOTHEMJIEMOM 4acThi0 UX 00pa3oBaHHOCTU. OHO CIIY)KUT 3aBEpIIAIOIINM 3Ta-
[IOM pean3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KJIHOUEBBIX LIEHHOCTEH, MPUCYIIUX
[EJIOCTHOW CUCTEME XMMHUYECKOTO 00pa30BaHMs. DTH IIEHHOCTH KacaroTCs MO3HAaHUS 3aKOHOB
PUPOJIBI, GOPMUPOBAHUS MHUPOBO33PCHHSI M OOIICH KYyJIbTYphI YEIOBEKA, a TaKKE dKOJIOTHYC-
CKM 00OCHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3[I0OPOBBIO U MPUPOJHON cpene. Peanusyercs xumu-
yeckoe 00pa3oBaHHE OOYdYaIOUIMXCS HAa YPOBHE CpPEIHEro 00Iero odpa3oBaHHUsI CpPENCTBAMH
yueOHOro mpeamera «XuMUs», CoAepKaHue U OCTPOCHHUE KOTOPOTO ONpeesieHbl B IporpaMmme
[0 XUMHH C y4ETOM CTICIIM(PUKN HAYKU XUMUH, € 3HAUYCHUS B TIO3HAHUH NIPUPOJIBI U B MaTCPH-
AIbHOW KU3HU OOILECTBa, a TaKXKe C y4€TOM OOIIMX LIeNIel U MPUHIIUIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHAE CUCTEMBI CpeHero oo01iero oopa3zoBanus B Poccuiickoii denepamvm.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAYK UTPaeT 0coOyI0 pojib B COBPEMEHHOMN
[MBWJIN3AIMU, B CO3/IaHUM HOBOM 0a3bpl MarepuaiabHON KyabTypbl. OHAa BHOCHT CBOW BKJIAJ B
dbopMUpOBaHUE PAllMOHATIFHOTO HAYYHOTO MBIILJIECHUS, B CO3JaHHE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEIIECTBEHHOI'O COCTaBa OKPYKAIOUIETO0 MHPA, OCO3HAHUS B3aUMOCBS3U
MEXy CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOHBIMH 00JIaCTsIMU TPUMEHEHUS.

TecHO B3aUMOJIEHCTBYS C JPYTMMHU €CTECTBEHHBIMH HayKaMHU, XUMUS CTala HEOTheMIie-
MO} 4aCThI0 MUPOBOM KYJIbTYpPhI, HEOOXOAMMBIM YCJIOBHEM YCIICITHOTO TPY/a U )KH3HU KaXKJOTO
yneHa oOmiectBa. CoBpeMeHHasi XUMHUS KaK Hayka co3uaaTeNlbHas, Kak HayKa BHICOKHX TEXHOJIO-
TUil HarpaBJieHa Ha pelIeHre INI00aTbHBIX IPO0JIeM YCTONYMBOIO Pa3BUTHS YEJIOBEUECTBA — ChI-
PBEBOI, YHEPTETHUECKOH, MUIIEBOM, YKOJIOTHUECKOI 0€30MaCHOCTH M OXPaHbI 310POBbSL.

B cootBeTcTBUU ¢ OOIIMMU LEIAMH U TPUHIIUIIAMUA CPEHEro OOIIero oopa3oBaHus Co-
nepxkanue npeamera «Xumus» (10-11 kmaccwl, 6a30BbIi YPOBEHb M3YYEHHS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY O0Yy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPA0OTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKIIIOUEHUS B KH3HBb COLIMYyMa, MPO-
JOJKEHHSI 00pa30BaHuUs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBnsIOMMUMH TIpeaMeTa «XUMHUS» SBISIOTCS 0a30BbIe Kypchl — «OpraHudeckas Xu-
Mus» B «OO01mass 1 HeopraHUYEeCKass XUMHU», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHHST KOTOPBIX
SIBIISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH MO0 HEOPTaHUYECKOW XUMUH (C BKIFOUCHHUEM
3HaHUU U3 oOulel XMMHMU) U OpraHudeckod Xxumuu. OopmMupoBaHuE JaHHOW CHCTEMBbl 3HAHUI
pU U3yYEHUH TpeaMeTa 00ecIeunBaeT BO3MOKHOCTh PAaCCMOTPEHHUSI BCEr0 MHOT000pasus Be-
IIECTB HA OCHOBE OOINMX MOHSATHI, 3aKOHOB U TEOPHUN XUMHUH.

CrtpykTypa conmepxkanus KypcoB — «Opranndeckas xumus» 1 «O011as 1 HeopraHuyeckas
XUMUS» c(hOpMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOJAX0/1a K U3yYEHHIO



y4eOHOTo Marepuaga U 00yclIoBIIeHa UICTOPUIECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHUM Ha ompe-
JENEHHBIX TEOPETHUECKUX YPOBHSX. Tak, B Kypce OpraHu4ecKoi XMMHH BEIECTBa paccMaTpH-
BalOTCA Ha ypOBHE KJIACCHUYECKON TEOPUM CTPOEHHS OpraHMYECKMX COECIUHEHMH, a Takke Ha
YPOBHE CTEPEOXUMHUUYECKUX U AJIEKTPOHHBIX MPEICTAaBICHUN 0 cTpoeHuu BeuecTB. CBeneHus: 00
M3y4aeMbIX B Kypce BEUIECTBaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJIOPOJIOB /IO CIOKHBIX OMOJIOTH-
YECKU aKTUBHBIX coequHEHMI. B Kypce opraHndyeckoil XUMUM MOIY4alOT pa3BUTHE CHOPMHUPO-
BaHHBIC HA YPOBHE OCHOBHOTO 001Iero 00pa3oBaHUs MEePBOHAYAIBHBIC MPEJCTABICHUS O XUMHU-
YECKOU CBSI3U, KJIaCCU(UKALMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOWMCTB BEIIECTB OT HX
CTPOEHMS, 0 XUMUYECKOU peaKuu.

[Ton HOBBIM yIJIOM 3peHHUS B MpeaMeTe «XUMUs» 0a30BOT0 YPOBHS paccCMaTpPUBAETCS U3Y-
YEeHHBI HA YPOBHE OCHOBHOT'O 00IIer0 00pa3oBaHMs TEOPETHUECKUI MaTepuan u (pakromornye-
CKHE CBEJICHUS O BEUIeCTBaX M XMMUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OO11as u He-
OpraHuveckass XMMHs» 00yJaroIuMCs TPEAOCTABISAETCS BOZMOKHOCTh OCO3HATh 3HAUCHUE Iie-
PHOJIUYECKOT0 3aKOHA C OOIIETEOPETUYECKUX W METOAOJIOTHYECKHX MO3ULIMN, TTy0Ke MOHATH
UCTOpUYECKOE M3MEHEHHE (PYHKIIMI 3TOro 3aKoHa — OT 0000maromen 10 0ObICHSIOUICH 1 TPo-
THO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHUH, a TAaK)Ke 0 XUMUYECKUX PEAKIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nomnonssercd B Kypcax 10 u 11 xinaccoB aneMeHTaMM COJlepKaHus, UMEIOIUMHU KYJIbTYpPOJIOT U-
YEeCKHUIl U MPUKIIATHON XapakTep. JTH 3HAHMS CIIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3H XUMHUH
C JpYT'MMHU HAayKaMH, pacKpbIBalOT €€ poJib B MTO3HABATEIbHOW M MPAKTUYECKOUN AEATEIbHOCTU
YeJI0BEeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBKEHUS K MPOIECCY TBOpYECTBA B 0OJIACTH TEOPUU U
IPAKTUYECKUX MPUIOKEHUM XUMUH, TIOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOILIECTBEHHO
U JINYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKU OCMBICIUBATh UHDOP-
MAaIMIO U PUMEHSATH €€ Ui MOIMOJIHEHUS 3HAHUMN, PEILIEHUs] NHTEJUIEKTYyaJIbHbIX U 3KCIIEPUMEH-
TaJbHBIX HUCCIENOBATENBCKHUX 3a7au. B menom conmepkanue ydyeOHOTO mpeamera «XUMHs JTaH-
HOT'O YPOBHSI M3YY€HHS OPUEHTUPOBAHO Ha (OPMHUPOBAHKE y OOYHAIOIIMXCS MHPOBO33pEHYE-
CKOM OCHOBBI sl MOHUMaHUSI GUIOCOPCKUX HJIEH, TAKUX KaK: MaTepuajIbHOE €IMHCTBO HEOP-
TFaHUYECKOI'0 U OPraHu4YeCcCKOro MUpa, 00YCIOBICHHOCTh CBOMCTB BELIECTB X COCTAaBOM U CTPO-
€HHUEM, T03HABAEMOCTh MPUPOAHBIX SIBJICHUN MYTEM SKCIEPUMEHTAa U PELIEHUS IPOTUBOPEUUI
MEX/1y HOBBIMHU (DaKTaMH M TEOPETUYECKUMU MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMUU B pellie-
HUM SKOJIOTMUYECKUX MPOOJIeM, a TaKkkKe MpobsieM cOepekeHHs] SJHEPreTHUECKUX PECypCoB, Chl-
pbsl, CO3/1aHUS HOBBIX TEXHOJIOTUH U MaTepHAJIOB.

B rnutane pemienus 3a7a4 BOCHUTAHUS, PA3BUTHS U COLMATIM3AIMU O0yYarOIIUXCs MPUHS-
Thl€ IPOrPaMMOM MO XUMHH IOAXOJbI K ONPECIICHUIO COJEP’KaHUsI M MOCTPOCHUS IpenMeTa
npeaycMaTpuBaoT (OPMHPOBAHUE YHUBEPCAIbHBIX YUEOHBIX NecTBUM, MMeromux 06a3zoBoe
3Hau€HUe Ui Pa3IU4HbIX BUJIOB JIEATEIBHOCTH: pEUIeHUs] mpobiieM, MoKcKa, aHanu3a u oOpa-
060TKH MHPOPMALIUU, HEOOXOJUMBIX Ul IPUOOPETEHUS OIbITAa MPAKTUYECKON U HCCIe10BaTeNb-
CKOH J1eATeIbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MIO3HAHUU XUMUHU.

B npaktuke npenopaBaHus XMMUM KaK Ha YpOBHE OCHOBHOT'O 001ero 00pa3oBaHMs, TaK U
Ha YpPOBHE CpEeIHEro ooiiero oopa3oBaHusl, IpU ONpPEAEIEHUN COAEePKATEIbHON XapaKTepUCTH-
KU 1IeJIed N3Y4YEeHUs MPEeIMETa HApaBICHUEM IIEPBOCTENEHHON 3HAUMMOCTH TPAAUIIMOHHO TPH-
3Haércs GOPMUPOBAHUE OCHOB XMMHUECKON HayKH KakK 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS,
IIPAKTUYECKON JESITENbHOCTH YEJIOBEKA U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJabTyphl. C
METOJMYECKON TOUKH 3PEHUS TaKOH MOJIX0J] K ONpeAETCHUIO Leel n3y4eHUsl IpeMeTa SBIsieT-
Cs1 BIIOJIHE OIIPaBAAHHbIM.

CornacHo 1aHHOM TOYKE 3peHus INIaBHBIMU LEISIMU U3y4eHUs rpenMera « XuMus» Ha Oa-
30BoM ypoBHe (10 —11 ki1.) sIBISIFOTCS:

*  ($OpMHPOBAHHE CHCTEMBbI XUMHYECKHX 3HAHWW KaK Ba)KHEHIIIEH COCTaBIIAIONICH ecTe-
CTBEHHO-HAay4YHON KapTHHBI MUpA, B OCHOBE KOTOPOIl JIe)KaT KIIIOUeBble MOHATHUS, PyH-
JTaMEHTaJIbHbIE 3aKOHBI U TEOPUU XMMHUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U MOHUMa-



HHUE CYITHOCTH JIOCTYIHBIX OOOOIIEHUII MHUPOBO33PEHUYECKOTO XapakTepa, 0O3HaKOMIIe-
HUE C HCTOPUEH MX PA3BUTHUSA U CTAHOBJICHNUS;
(dopMHpoBaHUE M pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJAX MO3HAHMS BEUIECTB U
XUMHUYECKUX PEeaKIUi, HeOOXOAUMBIX Ul NPUOOPETEHHUsS YMEHMH OpPUEHTHPOBATHCS B
MUpE BEIECTB U XMMHYECKUX SIBJICHUI, UMEIOIIUX MECTO B IIPUPOAE, B IPAKTUYECKON U
IIOBCEIHEBHOM JKU3HY;
pa3sBUTHE YMEHUH U CIOCOOOB JIEATEIBLHOCTH, CBSI3aHHBIX C HAOJIOJEHUEM M OOBsCHE-
HUEM XHMHYECKOT0 IKCIEPUMEHTA, COOII0JIEHHMEM MpaBuil 0€30MacHOro oOpalleHus ¢
BELIECTBAMH.

Hapsny ¢ 3tuM, conepkarenbHas XapaKTEPUCTUKA LEJICH U 3a1a4 U3y4EHHUs NpeIMeTa B

nporpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU IIPHUOPUTETAMU
B cHCTeMe cpenHero oduero oopazoBanusi. CeroaHs B MpenoiaBaHuy XMMHUH B OOJIbIICH cTere-
HU OTHAETCS MPEANOUYTEHUE MPAKTUYECKON KOMIIOHEHTE COJIEp)KaHHUsl O0y4YeHUs, OPUEHTUPO-
BaHHOM Ha MOATOTOBKY BBIMYCKHHKA OOIIe00pa30BaTeIbHOW OpraHU3alluu, BIAJCIOLIETO HE
HAaO0OpPOM 3HaHUH, a (PYHKIIMOHAILHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU ¥ YMEHUSIMHU aKTHB-
HOTO MOJYy4YEHUs1 3HAHUM U IPUMEHEHHUSI UX B PEaJbHOW JKU3HU JUUISl pELICHUS MPAKTHYECKUX 3a-

Jay.

B cBs3u ¢ a3Tum IpUu U3yUYCHUU IIPEAMCTA «XHUMUS AOMUHHPYIOIICC 3HAUYCHUC HpH06pe—

TarOT TaKUC ICJIN U 3aJJa4H, KaK:

ajianTamus 00yJarouIiXcsi K YCIOBHSIM JTMHAMHYHO Pa3BUBAIONIETOCs MUpPa, (HOpMUpPOBa-
HUE MHTEJUIEKTYyaJbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO, COTPYIHHYE-
CTBY, CAMOCTOSITCIIbHOMY TIPUHSATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX KU3HCHHBIX CH-
TyaIusiX, CBI3aHHBIX C BEMIECTBAMHU U X IPUMCHCHUEM;

(dopmupoBaHue y 00yUYaAIONIMXCS KITFOUEBBIX HABBIKOB (KIFOYEBBIX KOMIICTCHIIUIT), UMEIO-
IMX YHUBEPCAIHHOE 3HAUCHHE JJISl a3 IMYHBIX BUIOB JEATEILHOCTH: PEIICHUS MPoodiieMm,
MOMCKA, aHaJIn3a U 00paboTKK MHPOPMAIIMH, HEOOXOIUMBIX JIJIsi PUOOPETEHUS OIbITA JIe-
ATEIBHOCTH, KOTOPasi 3aHUMAET BaKHOE MECTO B TIO3HAHUH XUMUH, a TAKXKE IS OLICHKH C
TIO3UIIUN YKOJIOTUIECKOM 0€30IaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX TPO-
IIECCOB Ha OPTaHU3M YeJI0BEKa U MPUPOIHYIO CPELY;

pa3BUTHE MO3HABATENBHBIX WHTEPECOB, MHTEIUIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00y4aromuxcs: ClIOCOOHOCTH CAMOCTOATEIbHO MPUOOpETaTh HOBBIE 3HAHUS 10 XMMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbIE NHMOpMAIU-
OHHBIE TEXHOJIOTHH JIJIsl TOUCKA M aHAJIM3a Y9eOHOH W HayYHO-TIOMYJISAPHON HH(OpMaIiH
XUMHYECKOTO COJIePIKaHNUS;

¢dbopmupoBaHUE U pa3BUTHE Y 00YUYAIOMIMXCS aCCOIIMATUBHOTO M JIOTHYECKOTO MBIIIICHHS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEJICHHH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIHTaHHE Yy OOy4aromuxcsi YOeKIEHHOCTH B T'YMaHHUCTUYECKOW HAIPAaBICHHOCTH XH-
MUH, €€ BAXXHOU POJIM B PEIICHUH TJIOOAIBHBIX TTPOOJIEM PAlMOHATIEHOTO TPUPOAOIIONIH30-
BaHUs, MOMOJHEHUS SHEPreTUYECKUX PECYPCOB M COXPAHEHHS MPHUPOJHOTO PaBHOBECHS,
0CO3HaHMsI HEOOXOAMMOCTH OEepeXKHOTO OTHOUICHHWS K MPHPOJE M CBOEMY 30POBBIO, a
Tak)Ke MPUOOPETEHHUs OMBITA UCIIOIb30BAHMSI TTONYYEHHBIX 3HAHUN JUJISI IPUHSITHUS TPAMOT-
HBIX PEIICHUH B CHTYAIlUsIX, CBI3aHHBIX C XUMUYCCKUMU SIBIICHUSIMH.

B yueOHOM miaHe cpegHero obmiero o0pa3oBaHUs NpeaMeT «XHUMHUs» 0a30BOTO YpOBHS

BXOJHUT B COCTaB HpeﬂMeTHOﬁ obnactu ((ECTGCTBGHHO-Hay‘-IHBIe MpEeaAMETED).

O6H_[CC YHCJIO0 YacCoB, OTBEIEHHBIX IS N3YUCHUA XUMHHU, HA 0azoBoM YPOBHC CpCIAHETO

obmrero oopazoBanus, coctariseT 68 gacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 knac-
ce — 34 gaca (1 yac B Henemo).



COJAEP/)KAHUE OBYYEHUA

10 KJIIACC
OPITAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYeCKOM XUMHUHU

[Ipenmer opraHM4YecKoOil XMMHUH: €€ BOBHUKHOBEHHUE, PA3BUTHE M 3HAUYCHUE B INOJIIYYCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUsI OpraHnyeckux coequHenuii A. M. byrneposa,
e ocHOBHbIC NOJOXKEeHUA. CTPYKTypHbIe (OPMYIbl OpraHUYecKUx BeuiecTB. 'omomorus, uszo-
Mepusl. XUMUYECKast CBSA3b B OPraHUYECKUX COCIMHEHUSX — OJJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBienne o kiaccupUKalMM OpraHudeckux BemiecTB. HomeHknarypa opraHuue-
CKHUX COEIMHEHUH (CUCTeMaTH4ecKas) U TPUBUAIbHBIE HA3BAHUS BAXKHEUIIUX MPEICTABUTENEH
KJIACCOB OPraHUYECKHUX BEUIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX IPEBpAILICHUN: O3HAKOMIIEHUE C
o0pa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJIEJIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEIIECTB, HAONIOIEHNE U ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO IpeBpallie-
HUIO OPraHMYECKUX BEIECTB NPH HarpeBaHUH (IU1aBjIeHUe, OOYIIIMBAHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOrMYECKUH psaa. MeTan u 3TaH — npocTeiiune npen-
CTaBUTEJIM AJIKAHOB: (PU3MYECKHE M XMMUYECKUE CBOMCTBA (pEakLUU 3aMEIIeHUs U TOPEHHUs),
HaXO0XJICHNE B IPUPOJIE, IOTYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IPEJCTaBUTENIN AJIKEHOB: (U3NYECKHE U XMMUYECKHE CBOMCTBA (peakluu I'MIpUpOBaHUs, rajao-
TEHUPOBAHUS, TUApaTalUN, OKUCICHHS U IOJIMMEPHU3ALIH ), TOJyYEHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHUE
cBoiicTBa (peakuus noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTU CTPOEHMSI, TOMOJIOIMYECKHM psill. ALETHIIEH — MpocTeii-
LM MpeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (PU3NUYECKUE U XMMHUYECKHUE CBOMCTBA (peak-
LIUM THJIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATALIUHI, TOPEHHUS ), [TOJTyYEHUE U IPUMEHEHHE.

Apensl. benson: cocta, cTpoeHue, GU3NUECKHUE U XUMUYECKUE CBOMCTBA (peaKIuu Irajio-
TeHUPOBAaHUS U HUTPOBAHUS), TIOJIYUYE€HUE U IpuMeHeHue. Tonyon: cocmas, cmpoenue, gusuye-
cKUe U Xxumudeckue ceouUcmea (peakyuu 2ai02eHupoBaHus U HUmMpOBaHus), noayieHue u npume-
HeHue. TOKCUYHOCTb apeHOB. ['eHeTHYecKas CBA3b MEXIY YII€BOAOPOAAMHU, IIPUHAICKALUMU
K pa3JINYHbIM KJaccaMm.

[TpupoaHble UCTOYHUKU YTIeBOAOpOoJ0oB. [IpupoaHblii Ta3 ¥ MONyTHbIE HE(TAHbIE ra3bl.
Hedts u e€ mpoucxoxaenue. CrocoObl nepepabOTKu HEPTU: TIEPETOHKA, KPEKUHT (TepMHUYe-
CKUH, KaTaTUTUYEeCKHii), muposu3. IIporykTsl nepepaboTku HePTH, UX NPUMEHEHHE B IPOMBILII-
JIEHHOCTH U B ObITYy. KaMeHHBIN yroib ¥ MPOIYKTHI €ro NepepaboTKu.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX NPEBPAILEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojutekuu «HedTe» u «Yroap», MonearpoBaHue
MOJIEKYJ YIJIEBOJIOPOJOB U T'aJIOT€HONPOU3BOIHBIX, IPOBEICHUE MPAKTUUECKOW pabOoThI: MOIy-
YEHUE ITUIEHA U U3yYEHUE €ro CBONCTB.

PacuérHble 3anaum.

Bbruncnenus mo ypaBHEHUIO XMMHUYECKOI peakuuu (Macchl, 00b€Ma, KOIMYECTBA UCXO-
HOTO BEIIEeCTBA MJIM MPOJYKTa PEAKLUU O U3BECTHBIM Macce, 00bEMY, KOJIHMUECTBY OJJHOTO U3
MCXOJHBIX BEILECTB WM MIPOJYKTOB PEAKIUN).

Kucaopoaconep:xamme oprannyeckue coeMHEHUs

[IpenenbHbIE OHOATOMHBIE CIUPTHI. METaHOI U 3TaHOJ: CTPOCHHE, (PU3NUECKHE U XUMHU-
YeCKHe CBOMCTBA (peakIMy ¢ aKTUBHBIMU METaJlJIaMH, TaJIoOr€HOBOI0POIaMH, TOPEHHUE), TIPHUMeE-
HeHre. BonopoaHsie CBA3M MEXAy MOJIEKYJIaMH CIIMPTOB. JleficTBME METaHOIa W JTAaHOJIA Ha
OpraHU3M 4YeJI0BEKA.




MHOroaToOMHbI€ CHUPTHL. DTHUICHTINKOIb U TIMLEPUH: CTPOCHHE, (PU3NUECKUE U XUMUYe-
CKHE CBOMCTBA (B3aMMOJICHCTBHE CO LIETIOYHBIMU METaNIaMH, KAUECTBEHHAs peaklusi Ha MHOTO-
aTOMHBIE CUPTHI). JleficTBUEe Ha opraHu3M uesnoBeka. lIlpuMeHenne rivuepruHa U 3TUIEHIJIUKO-
J8l.

@DeHoII: CTPOCHUE MOJICKYJIBI, (PU3UYECKHUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (heHO-
na. [lpumenenue penona.

Anbrerunsl u kemonvl. DopMalbJeTH A, alleTaIbIeI U/ CTPOCHUE, (PU3NUeCKre U XUMUYe-
CKHE CBOWCTBA (peaKkMM OKHUCJICHUs U BOCCTAHOBIICHUS, KAUECTBEHHbIE PEaKI1H), HOJyUeHUEe U
IIPUMEHEHUE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsl M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUe 1 XUMHUYECKHE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIus
sTepudUKaLN), IoJydyeHHe U npuMeHeHre. CTeapruHOBask U OJEMHOBAsl KMCIOThI KaK MpejacTa-
BUTEJIM BBICIINX KapOOHOBBIX KHCIOT. Mbljla KaK COJHM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIO-
Iiee JeHUCTBUE.

Crnoxnble 3pHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIHM3 CIOXKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. [IpumeHnenne xupoB. buonornyeckas posb KUpoOB.

YTneBopl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
OPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHEe W XUMHUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcunom meau(ll), okucinenne aMMuayHbIM pacCTBOPOM OKCH-
na cepebpa(l), BoccraHOBIEHHE, OpOXKEHUE TIIIOKO3bI), HAXO0XKIEHUE B MPHUPOJE, IPUMEHEHHE,
Oouonoruueckas posib. @otocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman m nesmnonosa Kak IpupoaHble noaumepbl. CTpoeHue Kkpaxmaina U LEJUII0JI03BL.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJiu3, KaUeCTBEHHAs PeaKus C HOJ0OM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YCHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HAOJII0JIEHUE U ONMCAHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHbIE peaK-
IIUM O/IHOATOMHBIX CIHMPTOB (OKHCIEHHE 3TaHoda okcuaoM menu(ll)), MHOroaToOMHBIX CIMPTOB
(B3aumojerictBue riuiepruna ¢ ruapokcuaoM meau(ll)), anpaerunoB (OKHCIEHHE aMMUAYHBIM
pactBopoM okcuna cepedpa(l) m ruapokcuaom menu(Il), B3aumoaeiicTBue Kpaxmaia ¢ HOIOM),
IIPOBEJICHUE NMPAKTUYECKOW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3agadu.

Boruncnenus no ypaBHEHHIO XMMHUYECKON peakluu (Macchl, 00bEMa, KOJIMYECTBa UCXO/I-
HOTO BEIIEeCTBA MM MPOJYKTa PEAKLUU O U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO U3
MCXO/IHBIX BEILECTB WM IPOJYKTOB PEAKIIUN).

A3oTcozeprkalie OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTHl Kak aM(oTepHble opraHuyeckue coequHeHus. dusnueckue U Xumude-
CKHE CBOMCTBa aMHUHOKHCIIOT (Ha MpuUMepe IHLMHA). buojornueckoe 3Ha4eHWE aMUHOKHUCIIOT.
IlenTuael.

benkn kak NpUpOAHBIE BBICOKOMOJEKYJSpHBIE coequHEeHMs. [lepBuuHas, BTOpHUYHAs U
TpeTUYHasi CTPYKTypa OenKkoB. XMMUYECKUE CBOMCTBA OENKOB: TWIPOJIM3, AEHATypalus, Kade-
CTBEHHBIE PEaKLIUU Ha OENKU.

OKCrepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX IMPEBpALICHUI: HaOII0JIeHUEe U
OIKCaHKE JEeMOHCTPALMOHHBIX OINBITOB: JEHATypallys OSIKOB MPU HAarpeBaHUM, I[BETHHIE PeaK-
IIUU OEJIKOB.

BbicokomoieKyIsIpHBbIEC COCIUHEHUS

OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BEHO, CTENIEHb MOJIMMEPU3ALINHN, CPEIHSAA MOJIEKyIsipHas Mmacca. OCHOBHBIE METO-
JIbl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHHUH — MOTMMEPU3aIIHsl U MOJIMKOHIEHCAIIHSL.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: O3HAKOMIIEHUE C
o0pa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanuzanus MeXnpeIMETHBIX CBA3€H NMpU U3y4EeHHUH opraHmdeckord xumuu B 10 kiacce
OCYIIIECTBIISIETCS] Yepe3 MCI0JIb30BAHNE KaK OOIIMX €CTEeCTBEHHO-HAY4YHBIX MOHATUH, TaK U IO-
HATHHA, SBJISIOIUXCS CHCTEMHBIMH JUIS OTJICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ure ecTecTBEHHO-HAY4YHbIE TIOHATHUSA: SBJICHUE, HAY4HbIM (akT, runoresa, 3aKOH, T€O-
pusl, aHAJIU3, CHHTE3, KIACCU(PHUKAIIHS, IEPUOIMIHOCTD, HAOIIOIEHIE, U3MEPEHHUE, SKCIICPUMEHT,
MOJIeJTUPOBaHUE.

dwusmKa: MaTepus, YHEPTUs, Macca, aToOM, MIEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSTHUE BEIIeCTBA, (DU3MUECKUE BETUYUHBI U €IUHHIIBI
UX U3MEPEHUsI.

buonorus: kneTka, opranusm, onocdepa, 0OMEH BelIeCTB B opranusmMe, porocuHTes, Ono-
JIOTHYECKH aKTUBHBIE BelIecTBa (OCIKH, YITIEBOIBL, )KUPBI, (PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHONOTHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAI[HOHAIBHOTO MUTAHUS, MOIOIIHNE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKUE MpernapaThl, MAaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIACC

OBLIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHHU

XuMuyeckuit aneMeHT. AToM. Sipo aToma, U30TOMbl. DIEKTPOHHAs 000I04Ka. DHEPreTH-
YEeCKUE YPOBHH, MOJYPOBHH. ATOMHBIC OpOUTaIH, S-, P-, d- 31eMeHTbl. OCOOCHHOCTH paciperie-
JICHUS! AJIEKTPOHOB IO OpOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOH-
Hasi KOH(QUTYpaIys aTOMOB.

[lepunonnueckuii 3akoH u llepuoauyeckas cucrema xumudeckux 3yneMeHToB /. . Menne-
neeBa. CBs3b MEPUOIUYECKOTO 3akoHA U [leproandeckoil CUCTEeMbl XUMHUYECKUX AJIEMEHTOB /.
N. MenaeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSs
CBOMCTB XMMUYECKHX AJIIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB 10 TpyHIam
Y 1ieproJiaM. 3Ha4€HHE MePUOANUECKOr0O 3aKOHA B Pa3BUTUU HAYKHU.

Crtpoenue BeniecTBa. XUMHUYECKas CBA3b. BUabl XUMHUYECKOM CBsI3U (KOBaJIEHTHAsl HEMO-
JspHAs W TMOJSpHAas, UOHHAs, MeTajuinyeckas). MexaHn3mbl 00pa3oBaHusl KOBAJICHTHOW XUMHU-
YeCcKOM CBsI3U (OOMEHHBIN M IOHOPHO-aKLENTOpHBIN). Bonopoanas cBsi3p. BaneHtHocTh. Dnek-
TPOOTpULATENBHOCTh. CTeNeHb OKUCIEHUS. IOHBI: KATUOHBI M aHUOHBI.

BemiecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIECTBA. THUIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOICTBA BEIECTB OT THUIA KpH-
CTaJUIMYECKON PEIIETKU.

[lonsiTue o AMcnepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOpbL. MaccoBast 1015
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHuyeckux coeauHeHud. HomeHknaTypa HEOpPraHHYeCKHX Be-
mecTB. ['eHeTnueckas CBsI3b HEOPTAaHMYECKUX BEIIECTB, MPUHAJICKANIUMX K Pa3JIMYHbIM Kiac-
caMm.

Xumnuaeckas peakius. Kiaccudukanmss XUuMUYECKUX peakivii B HEOPTaHUUECKOM U opra-
HUYECKOM XMMUU. 3aKOH COXPAHEHUSI MAaCChl BEIIECTB, 3aKOH COXPAHEHUS U IIPEBPALLICHUS SHEP-
TUU TIPU XUMHUYECKUX PEAKIIHIX.

CKopoCTh peakiuu, €€ 3aBUCHMOCTh OT pa3Iu4yHbIX (hakTopoB. OOpaTuMble peakiuu. Xu-
MHUUYECKOE paBHOBecHe. DaKTOpHhI, BIUSIONINE HA COCTOSHUE XMMHYECKOro paBHoBecHs. [IpuH-
nut Jle [laTense.

OnekTponuTHdeckas aucconuanus. CuimbHble M clalbie d7aeKTponuThl. Cpena BOIHBIX
PacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, IIEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIUH.

OKCIEPUMEHTAIbHBIE METOJbl M3YUYEHHUsI BEHIECTB M UX MPEBPALIECHUN: JEMOHCTpPALIMS
tabmui «llepuoanueckas cucrtema xumudeckux snemeHtoB J[. Y. MenaeneeBay, nzyueHue Mo-



neneil KpUCTAITMUECKUX PeIEToK, HaOII0ACHNE U ONMCaHNe JEMOHCTPAIIMOHHBIX U JabopaTop-
HBIX ONBITOB (pa3joXkeHHEe MEepPOKCHIa BOAOPOAA B NMPUCYTCTBUM KaTallu3aTopa, ONpe/eleHue
CpeZbl PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHANKATOPA, PEAKIIMH HOHHOTO 00Me-
Ha), IPOBEICHNE IPAKTUYECKON paboThl «BiusHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh XUMUYE-
CKOM pEaKLIHM».

PacuérHble 3anaumn.

Pacuérbl 10 ypaBHEHUAM XUMHUYECKUX PEAKIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pPacuy€Thl ¢ UCTIOIB30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heoprannyeckass Xumus

Hewmeramnsl. [lonoxxenne HemeramioB B llepuoguyeckoil cucreMe XMMUYECKUX 3JIEMEH-
toB JI. 1. MenneneeBa u ocobeHHOCTH CTpoeHUs: aToMoB. Du3nyeckue cBOWCTBAa HEMETAILIOB.
AJoTponusi HeMeTauIoB (Ha IpUMeEpe KUCIopoia, cepbl, hochopa u yriiepoaa).

XUMHYECKUE CBOMCTBA BaKHEHIIMX HEMETAJUIOB (raJloTeHOB, Cephl, a3oTta, ¢ochopa, yr-
Jepoja U KPeMHUsS) U UX COEAMHEHHUH (OKCUI0B, KUCIOPOJACOAEPIKALIMX KUCIOT, BOJOPOIHBIX
COCIMHEHU).

ITpuMeHeHnEe BaXHENIINX HEMETAIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenue merainos B [lepruoaudyeckoi cucteMe XUMUYECKUX 2JIEMEHTOB /[I.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000J0YEK aToOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTauioB. CIUlaBbl METAJIOB. DJIEKTPOXUMMUYECKUN psA HaNpsyKEHHUM
METAJIJIOB.

XUMHYECKUE CBOMCTBA BAXKHEUIIMX METAIOB (HATPUM, KaIHM, KaJlblUid, MarHuM, aiko-
MUHHH, IIUHK, XPOM, JK€J1€30, MEJIb) U UX COEAUHEHUI.

O6mme cnocoObI MoTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METO/Ibl U3YYEHHUS BEIIECTB U UX MPEBPALLEHUI: N3YyYEHHUE KOJIICK-
mun «MeTajibl M CIUIaBbl», OOpa3l0OB HEMETANIOB, PEUICHHE SKCIEPUMEHTAIBHBIX 3aj]ad,
HaOJI0IeHNE U ONHMCAHUE IEMOHCTPALMOHHBIX U J1a00paTOPHBIX OMBITOB (B3aUMOJIEHCTBHE U I~
POKCHIa aIFOMUHUS C paCTBOPAMH KHUCJIOT U LEI0YeH, KaueCTBEHHbIE peaKluy Ha KaTHOHBI Me-
TaJIJIOB).

Pacuérnrie 3amaun.

PacuéTsl Macchl BelecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Mac-
ce UM 00bEMY OJJHOTO M3 YYaCTBYIOIIMX B PEaKIIMU BELIECTB, pacu€Thl Macchl (00bEMa, KOJIU-
YeCTBa BELECTBA) MPOYKTOB PEAKLIUH, €CIIA OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMuu B 00ecriedeHnu HKOJIOTHUECKOM, SHEPTreTUYeCKON U MUIIEBOI O€30MacHOCTH,
pa3BUTUU MenuUUHBL. [IOHATHE O HayyHBIX METOAAX MO3HAHUS BEIIECTB U XUMUYECKUX PEaK-
AH.

[TpencraBnenust 00 OOMMX HAYYHBIX MPHUHIMIIAX MPOMBIIIEHHOTO MOJyYEHUS! Ba)KHEM-
IIMX BELIECTB.

UenoBek B MHpE BEIIECTB U MATEPHAJIOB: Ba)KHEWUIINE CTPOUTEIbHBIE MaTepUalbl, KOH-
CTPYKLIMOHHBIE MaTE€PHAJIbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepHallbl AJIs 3JIEKTPOHUKH, HAHOMa-
TepHaJIbl, OpPraHMuECKUe U MUHEpaIbHbIE YOOPEHHUSL.

X¥MHUS U 310pOBbE YEJIOBEKA: NIPaBUIIA UCIIOJIb30BaHMs JIEKAPCTBEHHBIX IIPENapaToB, Ipa-
BUJIa 0€30IaCHOTO MCIOJIb30BAHUS MTPETapaToB OBITOBOM XUMUM B IIOBCEHEBHON KU3HU.

MexnpeamMeTHbIE CBSI3H.

Peanuzaius MeXIpeIMeTHbIX CBSA3eH MpHU W3YyYeHHH OOIIEH U HeOpraHUYecKOil XUMUU B
11 xitacce OCyIIECTBIISAETCS Yepe3 MCHOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX MOHSATHH,
TaK U MOHSTUMN, ABJISIOIIMXCS CUCTEMHBIMU AJI OTJEIbHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOIO
LIUKJIA.

OO0mue ecTecTBEHHO-HAayuUHbIe MOHSTHS: HAay4yHBIM (akT, rumoresa, 3aKOH, TeOpus, aHa-
73, CHHTE3, Kiaccu(uKalus, NepUOJUYHOCTh, HAOIIOACHUE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEepEeHHe, SIBJICHUE.



®dusnka: Matepus, SHEPTUsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOI, pa-
JTUOAKTUBHOCTh, MOJIEKYJIa, SHEPIe€TUYECKUN YPOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHoe co-
CTOAHHEC BCIICCTBA, CI)I/ISI/I‘-ICCKI/IG BCJIMYMHBI U CAVMHUIBI KX U3MCPCHHA, CKOPOCTh.

buonorus: kineTka, opranusm, 3kocuctema, ouocdepa, Makpo- ¥ MHUKPOIJIEMEHTHI, BUTa-
MHUHBI, OOMEH BEILIECTB B OPTaHU3ME.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorusa: XxumMu4eckas MNPOMBINIJICHHOCTh, MCTAJLIyprus, ImMpoOu3BOACTBO CTPOUTCIIb-
HBIX MaTepHajoB, CEIbCKOXO3SIICTBEHHOE MPOU3BOICTBO, MUIIEBasi IPOMBIIUIEHHOCTh, dapMa-
OCBTHYCCKAAd IMMPOMBINUICHHOCTb, MPOU3BOACTBO KOCMCTHYCCKHUX IIPLCIapaTroB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTE€PHAaJIOB, 3JIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHS OO0YJArOIIMMHUCS MPO-
rpaMM cpeaHero o0mero o0pa3oBaHUs (JUYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM).
HaydHo-mMeToanueckoil OCHOBOM ISl pa3pabOTKH IUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS IPO-
rpaMM CpeJIHero o0IIero 00pa3oBaHus SBISETCS CUCTEMHO-/1EATEIbHOCTHBINA MOIXO/I.

B cooTBEeTCTBUU € CUCTEMHO-IEITEILHOCTHBIM MOAXOJIOM B CTPYKTYpPE JIMUHOCTHBIX pe-
3yJIbTaTOB OCBOCHHUS IpeaMeTa «XHUMHs» Ha YPOBHE CpeIHEro o0Iero oopa3oBaHusl BbIIEICHbBI
CJIEIYIOIINE COCTABIISAIOIINUE!

OCO3HaHHE O0YYarOIIMMHCS POCCUUCKON TIpa)KAAaHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOIPEICIICHHUIO;

HaJIMYUe MOTUBALMU K 00yUEHUIO;

[[EJICHAIIPABJIICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHH JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCs PYKOBOJACTBOBATHCS B CBOCH NI€ATEILHOCTH
[EHHOCTHO-CMBICIIOBBIMH yYCTaHOBKAaMH, MPUCYIIUMHU LIETOCTHON CHCTEME XUMHUYECKOro olpa-
30BaHUS;

HAJIMYUE TPABOCO3HAHUS IKOJIOTUYECKON KYIbTYPhI U CIIOCOOHOCTH CTAaBUTH LIEIH U CTPO-
UTh )KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUS» JOCTUTAIOTCS B €IMHCTBE y4eo-
HOM M BOCIUTATEIBHON NIEATETbHOCTH B COOTBETCTBUH C T'YMAHHUCTHYECKUMH, COLIMOKYIbTYP-
HBIMH, TyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMHU U HJ€ajJaMH POCCHICKOTO IPpa)KIaHCKOTO 00Iile-
CTBa, MPUHITHIMUA B OOIIECTBE HOPMAMU U IIPaBUIIAMH MOBEJECHHUS, CIIOCOOCTBYIOIIUMU MPOIEC-
caM CaMOIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBIICHUS JIMYHOCTH 00YJAIOIINXCS.

JIM9HOCTHBIE PE3yNIbTAThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaXaroT cHOopMHUpPOBAHHOCTH
OTIbITa TIO3HABATENFHON U MPAKTUYECKON NEATEIbHOCTH OO0YYArOIIMXCS MO pealu3aliy MpUH -
TBIX B OOIIECTBE IIEHHOCTEH, B TOM YUCJI€ B YACTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUA O0YUYAIOIIMMHUCS CBOMX KOHCTUTYIHOHHBIX MPaB U 00S3aHHOCTEH, YBAXKECHUS K
3aKOHY U MPaBOMOPSIKY;

MIPEICTABJICHHS O COIMATBHBIX HOPMAaxX M MPABWIAX MEXIMYHOCTHBIX OTHOIIEHUU B KOJI-
JICKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM NEATETLHOCTH MPHU CO3AAaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOIHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHMMATh M TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTHX
MIPU aHAJIK3€E Pa3INYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

LEHHOCTHOTO OTHOILIEHUSI K UCTOPUYECKOMY M HAyYHOMY HACIEOUI0 OT€YECTBEHHON XH-
MUU;

YBa)KEHHS K MPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU M MPAKTUIECKOTO MPUMEHEHUS XU-
MHH, OCO3HAHUS TOTO, YTO JOCTIKCHUSI HAYKU €CTh Pe3yJbTaT JJIUTEIbHBIX HAOIIOIEHUH, KPO-
MOTIUBBIX YKCIIEPUMEHTAIBHBIX IOUCKOB, ITOCTOSITHHOTO TPYy/a YUEHBIX U MPAKTUKOB;

WHTEpeca 1 MO3HABaTEIbHBIX MOTHBOB B TIOJIYYCHUH U TIOCIEAYIOIIEM aHaau3e uHpopma-
LMY O MEePEOBBIX JOCTHKEHHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHMUS;

CITOCOOHOCTH OIICHUBATh CHUTYAIlMH, CBSI3aHHBIE C XMMHUYECKUMU SIBICHHUSIMHU, U TPUHU-
MaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;



TOTOBHOCTHU OLICHUBATH CBOE IOBEJCHUE U IMOCTYIIKM CBOUX TOBAPUIIEH C MTO3ULIUNA HpaB-
CTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHME ITOCIECACTBUI ITUX ITOCTYIIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

NOHUMAaHMs LIEHHOCTEH 37J0pOBOro M OGe301acHoro o0pasa >XU3HH, HEOOXOAUMOCTH OTBET-
CTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXHUECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU O€30MacHOro OOpalleHUsl C BEIIeCTBAaMH B OBITY, IOBCEIHEBHOM
JKU3HU U B TPYAOBOMU NEATEIbHOCTH;

HNOHUMAaHMs LIEHHOCTH NPaBUJI MHIUBUAYAJIBHOIO U KOJUIEKTUBHOI'O O€30M1acHOI0 MOBeJIe-
HUS B CUTyalUsIX, YIPOXKAIOIIUX 310POBbIO U KU3HU JIFOJCH;

OCO3HAHMsI IOCIEACTBUI M HENPUATHS BPEAHBIX NPUBbIYEK (YHNOTpeOJECHUs aAJIKOIOJIs,
HapKOTHUKOB, KYpEHHUs);

5) TpyaoBOro BocnuTaHmsi:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B YUE€OHO-HCCIIEI0BATENbCKON AEATEIBHOCTH, O0IIIe-
CTBEHHO IT0JIE3HOM, TBOPUYECKOM U IPYrUX BHIAX JEATCIBHOCTH;

YCTAaHOBKH Ha aKTMBHOE y4aCTHE€ B PELICHHUM IPAKTUYECKMX 3a7a4 COLUAIBHON HaIlpaB-
JIEHHOCTH (B paMKax CBOETO Kjacca, LIIKOJIbI);

MHTEpeca K IPaKTUUECKOMY M3yUEHUIO MPOoQeccuil pa3InyHoOro poja, B TOM YUCIIE HA OC-
HOBE IIPUMEHEHUS NPEAMETHBIX 3HAHUN 110 XUMUH;

YBaX€HUs K TPYLY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYA0BOM NEATEIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBHUIYAIbHOH TpaeKTOpHM OOpa3zoBaHMs, OyIy-
el mpo(eccuu M pean3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YUYETOM JIMYHOCTHBIX UHTE-
pecoB, criocoOHOCTEN K XUMHUH, UHTEPECOB U OTpeOHOCTEl 0011eCcTBa;

6) 3K010rNYeCcKOro BOCIIMTAHMSA:

9KOJIOTUYECKHU 11€JIECO00Pa3HOTr0 OTHOLIEHHS K MPUPO/IE, KaK UCTOYHHUKY CYLLIECTBOBAHUS
JKH3HH Ha 3eMIIE;

IOHUMAaHHMs IJ100aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLIMATBHOM CPEMbI;

0CO3HaHMsI HEOOXOIMMOCTH UCIOJIb30BAHUS JTOCTHIKEHUN XUMMHU JIJIs1 PELLICHHUs BOIIPOCOB
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

aKTHBHOTO HENPUATHUS NEHUCTBHUM, NMPUHOCAIIMX BPEI OKPYXKAIOLIEH IMPUPOLHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE HKOJIOTMYECKHUE IMOCIEICTBUS MPEeITPUHUMAEMbIX
JIEMCTBUN U NIPEAOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO YKOJIOTMYECKOTO MBIIUICHHUS, SKOJOTHYECKONW KYJIbTYpBbI, OIbITA AEs-
TEJIBbHOCTH JKOJIOTHYECKOM HAIPaBICHHOCTH, YMEHUs PYKOBOACTBOBATLCA UMU B ITO3HABATEIIb-
HOM, KOMMYHUKAaTUBHON U COI[MAJILHON MPaKTUKE, CIOCOOHOCTU U YMEHHUS aKTUBHO MPOTHBO-
CTOSITh MJICOJIOTHH XeMO(pOoOHH;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHMSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BU-
TUSl HAYKH U OOILLIECTBEHHOW MPAKTHKU;

NOHUMaHMs Celn(UKN XUMHUHM KaK HayKd, OCO3HaHUA €€ posid B (GOPMUPOBAHUH PALIUO-
HaJIbHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU 1IEJIOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOIIeM MUpE
KAaK O €IUHCTBE IPUPOJBI U YEJIOBEKA, B ITO3HAHUU IIPUPOJHBIX 3aKOHOMEPHOCTEH U pELICHUU
po0JieM COXpaHEeHUsI TPUPOJTHOIO PABHOBECHS;

yOeKIEHHOCTH B 0CO00M 3HAYMMOCTH XMMMHU JJIi COBPEMEHHOM LIMBUJIM3ALUU: B €€ Tyma-
HUCTHYECKON HAIPaBJIEHHOCTU U BaXXHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepUalbHON KYJbTY-
PBI, pEIIEHUH TTI00aIbHBIX PO0JIeM YCTOHUMBOrO pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEpTe-
TUYECKOW, MUILIEBON M IKOJIOTMYEecKOM O0e30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00ECIeUeHUU
YCIIOBUH YCIEIIHOTO TPYAA U 3KOJIOIMYECKH KOM(POPTHOH JKU3HU KaXKJOr0 4JjieHa 00IeCTBa;

€CTECTBEHHO-HAyYHOM TPAMOTHOCTH: MOHUMAHMSI CYIIHOCTH METOJAOB IO3HAHMS, UCIOJb-
3yeMBbIX B €CTECTBEHHBIX HayKax, ClIOCOOHOCTH MCMOJIb30BaTh MOJy4aeMble 3HAHUS [T aHAIN3a
U OOBSICHEHHUS SIBJICHUN OKPY)KAIOIIEro MUpa U MPOUCXOJALINX B HEM U3MEHEHUH, yMEHUS Jie-



7aTh 00OCHOBAHHBIE 3aKITIOYCHHS HA OCHOBE HAyUYHBIX ()aKTOB M UMEIONINXCS JAHHBIX C LETBI0
MOJTYYCHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOJIh30BaTh XUMUUYECKUE 3HAHUS JUJISI PEIICHUS TTPOOIIeM
B PCATbHBIX KU3HCHHBIX CUTYaIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIBCKOM A TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY O0pa30BaHUIO U CaMOOOpa30BaHMIO, K aK-
TUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUU MO XMMHUU B COOTBETCTBUM C JKMU3HEHHBIMU MOTPEOHOCTSI-
MU,

MHTEpeca K OCOOEHHOCTSAM TpyJla B pa3iMuHBIX cepax mpodecCHOHATBHOU ACSTeIbHO-
CTH.

METAINPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS YYeOHOTO TIpeaMeTa « XUMHUsI» Ha YPOBHE Cpeli-
Hero 00111ero o0pa3zoBaHus BKIIOYAIOT:

3HaUYUMBbIC 11 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCA MEXKIUCIUIUIMHAPHBIE
(MeXpeIMeTHBIC) OOIICHAYYHBIE TIOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHON KapTUHBI MUPA
U crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
9HEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCAIbHBIC y4eOHbIE NEeUCTBUS (IIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISITHB-
HBIE), oOecreunBarone GopMUpoBaHue PYHKIIMOHATIHLHOW TPAMOTHOCTH M COLIMATIBLHONU KOMIIe-
TEHLIMHA 00YYaIOIINUXCS;

CIIOCOOHOCTh 00YHYAIOIINXCSl UCHOIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE, MUPOBO3-
3pEHUYECKHE 3HAHUS W YHUBEpCAJIbHbIC yueOHBIC JCHCTBUS B MO3HABATEIILHOW M COLIMATIBHOM
MpaKTHKE.

MeranpeameTHbie Pe3ysbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCAJIbHBIMU Y4€OHBIMHU I10-
3HaBaTeJIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU ACHCTBUSIMH.

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a30Bble JJOrHYecKHUe AeHCTBHS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTYaJIH3UPOBATh MPOOJIEMy, BCECTOPOHHE €€ pac-
CMaTpUBATh;

OTIPENIETISATh ENH JeATEeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTHUIKEHHUS, COOT-
HOCHUTD PE3yIbTaThl ACSITETFHOCTU C TIOCTABJICHHBIMU IIENISIMU;

WCIIOJIH30BaTh MPU OCBOCHUM 3HAHMM MPHUEMBI JIOTHYECKOTO MBIIIUICHHUS] — BBIJICTSATh Xa-
paKTepHbIe MPU3HAKKM TOHSATUN M YCTAaHABIMBATH UX B3aWMOCBS3b, UCIOIB30BATh COOTBETCTBY-
OIIINE TIOHATHUSA JJIs1 OOBSICHEHUS OTACIIBHBIX ()aKTOB U SBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIaCCU(UKALIUY BEIIECTB U XMMHUECKUX PEaKIIHii;

yCTaHaBIUBATh MPUUNHHO-CIIEJCTBEHHBIE CBS3H MEXY N3Yy4aeMbIMH SIBJICHUSIMU,

CTPOUTH JIOTUYECKHE PacCyXACHUs (MHIYKTUBHBIC, N€IyKTHUBHBIC, IO aHAJIOTHH), BBHISB-
JISITh 3aKOHOMEPHOCTH U TTPOTUBOPEYHS B pACCMAaTPUBAEMBIX SIBJICHUSX, (DOPMYIHUPOBATH BHIBO-
JIbI U 3aKITFOUCHUS;

MPUMEHSATH B MPOIECCE MO3HAHMS, UCTIOIB3YEMbI€ B XUMHUHM CUMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJIH, IPE0O0Pa30BBIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,
XUMUYecKass popMyIia, ypaBHEHHE XUMHUYECKON PEaKIMd — NP PEHICHUH y4eOHBIX TMO3HaBa-
TEbHBIX U MPAKTUYECKHUX 33/1a4, IPUMEHATh Ha3BaHHBIE MOJAEIbHBIC TPECTABICHUS TS BBISIB-
JICHUS XapaKTEPHBIX IPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKITHH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIQJICTh OCHOBAMH METO/IOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHIA;

dbopMynUpoBaTh IENN U 33[]a4H UCCIIEIOBAHUSI, UCTIOJIb30BaTh MOCTABICHHBIE U CAMOCTO-
ATEITBHO CPOPMYIMPOBAHHBIE BOMPOCHI B KAYECTBE HMHCTPYMEHTA MMO3HAHUS ¥ OCHOBBI I Gop-
MUPOBAHUS THIOTE3HI 11O MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CY)KIICHUH;



BJIAJICTh HaBBIKAMU CAMOCTOSTEJIBHOTO IUIAHUPOBAHUS M MPOBEICHHS YUYCHUYECKHX JKC-
IIEPUMEHTOB, COBEPILICHCTBOBaTh YMEHMs HAOMIONaTh 3a XOAOM IIPOIECcCa, CAMOCTOSITEIBHO
IPOTHO3UPOBATH €ro pe3yabTar, (opMyIHpoBaTh 0000IIEHUSI U BHIBOJIBI OTHOCHTEIBHO JIOCTO-
BEPHOCTHU Pe3yJbTaTOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOAETaHHOM pabo-
T€;

nproOpeTaTh ONBIT YYEHUYECKOH HCCIe0BaTeIbCKOW U MPOEKTHONW NEATENbHOCTH, MPO-
SBIISITH CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOATEIBHOMY IIOMCKY METO/IOB PEIICHUs MPaKTHYe-
CKHUX 3a]a4, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB TO3HAHMUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MH(OpMALUU (Hay4yHO-IIOMYJIApHAs JIUTEpa-
Typa XUMUYECKOTO COJECpPXKaHUA, CIIPABOYHBIE 1MOCOOMs, pecypchl MHTepHeTa), aHanu3upoBaTh
MH(POPMALIMIO Pa3IMYHBIX BUIOB U (POPM MPEACTABICHUS, KPUTHUECKH OLIEHUBATh €€ JOCTOBEp-
HOCTb U HEIIPOTHUBOPEUUBOCTD;

(bopMynHupoBaTh 3alpOChl U MPUMEHSATh Pa3JIUYHbIE METOJbl IIPH MOUCKE M OTOOpE MH-
dbopmaruu, HeOOXOAUMOH JIJIsl BBITIOJIHCHUS yU4eOHBIX 3a/1a4 ONPEIeIEHHOTO TUTIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMAIbHYIO (OpPMY IpecTaBiIeHUs MH(OpMaAIK (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAyYHBIN A3BIK B KAYECTBE CPE/ICTBA IIPHU paboOTe ¢ XUMHUECKOW MHPpOpMa-
[UeH: MPUMEHATh MEKIpPEAMETHBIC ((PU3UUECKNEe M MaTeMaTHYeCKHe) 3HaKd U CHMBOJIBI, (op-
MyJbl, a00peBUaTypbl, HOMEHKJIATYPY;

MCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

OBJiajieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYXKAaeMOil TEMBI B XOJI€ AUAIOra W/WIN AUCKYCCHH,
BBICKa3bIBaTh UJEH, (HOPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEIo-
JKCHHOM 3a/1a4H;

BBICTYIIaTh C IpPE3CHTAlel pe3yJbTaToOB MO3HABATEIBHOM AEATEIbHOCTH, HMOIYYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHMKAMHU MPU BBINOIHEHHMH XMMHUYECKOIO 3KCIEepU-
MEHTa, NPAaKTUYECKON paboThl MO HCCIIEIOBAHUIO CBOWCTB M3YyYaeMbIX BEIIECTB, peaau3allu
yueOHOro npoekTa U (popMyIHpoBaTh BBIBOJIBI [0 pe3ylbTaTaM HPOBENEHHBIX HCCIEAOBAHUN
nyTEM COrIacoBaHMs MO3UIMNA B X0/1€ 00CYX/IeHUsI U 00MEHa MHEHHUSIMHU.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYIIECTBIATH CBOIO IMO3HABATENbHYIO AESTEIbHOCTD,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh
npe/ularaéMblii alrOpUTM JIEHCTBUH NpU BBIMOJHEHWH Y4YE€OHBIX M MCCIIEOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosee F(p(PEeKTUBHBIN CIIOCOO UX PEIIeHUs C YUETOM MOJyUYE€HHUs] HOBBIX 3HAaHUH O
BEIIIECTBAX U XUMUUECKUX PEAKIIMIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHalln3a U CaMOOLIEH-
KH.

NPEJMETHBIE PE3YJIbTATHI
10 KIIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs) OTpa)karoT:

c(OPMHUPOBAHHOCTh TPEJCTABICHU O XHMMHUYECKOH COCTaBIAIONIEH eCTeCTBEHHO-
HAYYHOUH KapTHHBI MUpA, POJIH XMMHUH B TIO3HAHUH SIBJICHUN MPHUPOJBI, B (GOPMUPOBAHUH MBIII-
JIeHUS U KYJIbTYpPbl JUYHOCTH, €€ (PYHKIHMOHAIBHON IpaMOTHOCTH, HEOOXOAUMOM Ui pelIeHus
MPAKTUYECKHUX 3a]]a4 U IKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U MpPHU-
POAHOM Cpere;

BJIQ/ICHHE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpasi BKJIIOYAeT: OCHOBOIOIAralolie OH -
TUS (XMMHUYECKUH BJIEMEHT, aTOM, JJIEKTPOHHAas 000JI0YKa aTroMa, MOJIEKyJa, BaJleHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XUMHUECKasl CBSI3b, CTPYKTypHas (opmyna (pa3BEpHyTass U COKpa-



mEHHas1), MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 0O0BEM, YIIEpOAHBIA CKeleT, (PyHKIHMOHAIbHAS
rpynna, pagukan, U30MepHsi, U30MEPbI, TOMOJOTUYECKUHN Psill, TOMOJIOTH, YTIIE€BOIOPOABI, KHC-
JIOPOJ U a30TCOAEpKAILUE COEAUHEHNSI, MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIE-
KYJISIpHBIE COCMHEHHU); TEOPUU U 3aKOHBI (TEOpPHsI CTPOCHMs OpraHMYecKux BemiectB A. M.
ByrtnepoBa, 3aKOH COXpaHEHHs MacChl BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XU-
MUH; MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE NOHUMAHUS IIPUYUHHOCTA U CUCTEMHO-
CTH XMMHYECKHX SIBJICHUH, (DaKTONIOTMUYECKHE CBEIEHUS O CBOWMCTBAX, COCTaBe, MOJYYCHUU U
0€30I1aCHOM HCIOJIb30BAHUU BAXKHENIIMX OPraHUYECKUX BEILECTB B ObITY M IPAKTUYECKOH aes-
TEIbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCT YMEHUI BBIABIATH XapaKTEPHbIC MPU3HAKU MOHATUMN, YCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTaBA, CTPOEHUS U
IIPEBPALICHUN OPraHU4YECKUX COCIMHEHUM;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJHKY JUISI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) (HOPMYI OPraHUYECKUX BEIIECTB
Y YpaBHEHUN XMMHUYECKHX pEaKLUii, U3rOTaBIMBaTh MOJAEIU MOJIEKYJl OPraHMUYECKHUX BELIECTB
JUISL AJUTFOCTPALMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUSI,

c(OpMUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAAJIEHKHOCTh U3YUEHHBIX OPraHUYECKUX
BEIIIECTB [0 UX COCTaBy M CTPOEHHIO K ONpeAeIEHHOMY Kiaccy/Tpymie cCoequHeHui (yriaeBoo-
POJibl, KUCIIOPOJ M a30TCOJIEPKAIE COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUSI), 1aBaTh
UM Ha3BaHus 1o cucreMmatnueckoil Homenknarype (IUPAC), a Takxe NpUBOAUTH TPUBHUAIbHbIE
Ha3BaHUS OTJIENbHBIX OPraHMYECKUX BELIECTB (ITHIJIEH, MPONMJIIEH, alleTHIIEH, 3TUJICHIJIMKOJIb,
rmuepuH, ¢exon, GopManblaerui, aleTanblIerus, MypaBbHHAs KHUCIOTA, YKCYCHas KHUCIOTa,
OJICMHOBAS KUCJIOTA, CTEApPUHOBAs KUCIIOTA, TIII0K03a, (PpyKTO3a, Kpaxmal, HEeJUTI0I03a, TIIHIUH);

c(OPMHPOBAHHOCTb YMEHHMSI ONPENEeNATh BUJbI XUMUYECKOH CBA3M B OPraHMYECKHX CO-
€AMHEHUSX (OJUHAPHBIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHUS INPUMEHATh IOJIOKEHHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemectB A. M. ByrmiepoBa st 0OBbsSICHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHI XapaKTEepH30BaTh COCTaB, CTPOECHUE, (PU3NUECKHE U XUMHUYe-
CKH€ CBOMCTBA TUIMYHBIX IIPEICTAaBUTENIEH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BELIECTB (METaH,
9TaH, TWIEH, IPOIUJIEH, alleTwIeH, Oyraauen-1,3, metunoyranuen-1,3, 6eH3071, METaHOI, Ta-
HOJI, STWJIEHTJIUKOJIb, TJIMLEPHH, (PEHOJ, aleTalbAeril, MypaBbHHAasl U YKCYCHAasl KUCIIOTBHI, TIIIO-
KO3a, Kpaxmal, LeJUTI0JI03a, AMUHOYKCYCHAsl KUCJIOTa), WIIIOCTPUPOBATh T€HETUYECKYIO CBA3b
MEXIY HHMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHMUYECKHX PpEaKLUH C HCIOJb30BAHUEM
CTPYKTYPHBIX (HOpMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTe€pPU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPbS
(HedTb, IPUPONHBIN ra3, yroib), CHOCOObI X NepepaboTKU M MPAKTUYECKOE NPUMEHEHUE POo-
JTYKTOB IepepaboTKH;

c(OpMHUPOBAHHOCTh YMEHHUI MTPOBOAUTH BBIUYMCIECHUS IO XUMUYECKUM YpaBHEHUSAM (Mac-
Cbl, 00BEMa, KOJIMUYECTBA MCXOJHOIO BELIECTBAa MM MPOAYKTa PEaKLUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB I MPOAYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHH BJIaZIETh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJAaX HAayYHOTO
MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEUIECTB U XUMHUYECKHX SIBJICHUHN (HaOt01e-
HUE, U3MEPEHHE, DKCIIEPUMEHT, MOJEINPOBAHNE), UCIIOIB30BaTh CUCTEMHBIE XUMUYECKHE 3HA-
HUS 17151 IPUHATHS PEIIeHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMU
U X IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIA MOJB30BAHHUS XUMHUYECKON MOCYAO0N U
71a00paTOpHBIM 000PYIOBaHHEM, a TaKXKe MTPaBUiIa OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMHPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIOJIHATh XUMHUUECKUH IKCIIEPUMEHT (TIpe-
BpallleHUs OpPTaHWYEeCKUX BELIECTB NpPH HArpeBaHUH, IMOJyYEHUE STHIIEHA M HU3Y4YEHHUE €ro



CBOICTB, Ka4ECTBCHHBIE PEAKIIMU OPTaHMYECKHUX BEUIECTB, JCHATypallus OCIKOB MPH HarpeBa-
HUH, I[BETHBIE peaKIMy OEJITKOB) B COOTBETCTBUU C MPaBWJIAMU TEXHUKHA OE30MaCHOCTH MPHU 00-
pAaIEHUH C BEUIECTBAMH M JIAOOPATOPHBIM 000PYI0BAHUEM, MPEACTABIATH PE3YIbTAThl XUMHY -
CKOT0 JKCIiepuMeHTa B (opMe 3alucH ypaBHEHHUI COOTBETCTBYIOLIUX PeaKUUi U hopMyIupo-
BaTh BBIBO/Ibl HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIUIO,
NOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nHpopmaruu, HTEpHET U IpyTuX);

c(hOpMUPOBAHHOCTh YMEHUH COOJII0/IaTh MPaBUJIa 3KOJOTUYECKH 11€IeCO00pa3HOro moBe-
JIeHHS B OBITY U TPYIOBOHU JEATEIBHOCTH B LENISAX COXPAHEHUS CBOETO 3/I0POBbS U OKPYXKAroIIe
MPUPOJHOM Cpelibl, OCO3HABATh OMACHOCTh BO3JCHCTBUS HA >KMBBIE OPraHU3MbI ONPEIEIEHHBIX
OpPTaHWYECKUX BEIIECTB, MOHMMas cMbIich mokaszarens [1/IK, moscHATh, Ha mpuMepax CrocoObI
YMEHBLIEHUS U MIPEAOTBPALICHUS UX BPEAHOIO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKA;

JUlsl 00y4arolUXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHME IPUMEHATH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHUIA;

JUIA CJENbIX H CHa0OBHIAMMX OOyYaroIIMXCS: YMEHHE HCIONb30BaTh peibedHo-
TOYEYHYIO cuctemMy obo3zHauenwuii JI. bpaiins nns 3anucu xumudeckux Gopmyii.

11 KJIIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas u HeopraHMYecKas XUMHUs» OTpaXka-
I0T:

c(OpPMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOW COCTABIAIOIIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUPA, POJIM XMMHUU B TIO3HAHUU SIBIICHUW TIPUPOIBI, B (POPMUPOBAHUU MBIIII-
JICHUS] U KYJIBTYPBI JIMYHOCTHU, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOJUMOMN Ui pellieHus
IPAKTUYECKUX 3aJ]a4 U IKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHUS! K CBOEMY 37J0POBBIO U MPHU-
POIHOM cpene;

BIIQJICHUE CHUCTEMOM XMMHUUYECKMX 3HAHUN, KOTOpas BKJIKOYAET: OCHOBOIOJIATAFOIIUE ITOHS-
TUS (XUMHYCSCKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIM ATOMOB, HOH, MOJIE-
KyJla, MOJIb, MOJIApPHBIA OOBEM, BaJIEHTHOCTb, 3JEKTPOOTPULATENBHOCTb, CTEIEHb OKHCIEHUS,
XUMHUYECKast CBsA3b (KOBaJCHTHAs, MOHHAs, METa/NINYECKasi, BOAOPOIHAS ), KpUCTAIIINYECKast pe-
mETKa, TUMBl XUMHUYECKUX PEaKIUil, pacTBOP, IEKTPOIUTHI, HEIJEKTPOIUTHI, IEKTPOIUTHYE-
CKasl JUCCOLMAIUs, OKUCINTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKOHN PEAKIIMH, XUMHUUECKOE
pPaBHOBECHE); TEOPUM M 3aKOHBI (TEOPHS AJIEKTPOJUTUUYECKOW NHUCCOLMALNHU, MEPHUOTUUYECKHUM
3akoH JI. 1. MenzeneeBa, 3aKOH COXpPaHEHHsI MacChl BEILIECTB, 3aKOH COXpPaHEHMs U IpeBpallle-
HUS DHEPTUU MPU XUMHUYECKUX PEAKIUAX ), 3aKOHOMEPHOCTH, CHMBOJIUYECKUN S3bIK XUMHUH, MH-
POBO33pEHUYECKHE 3HAHMS, JIEKAIlle B OCHOBE TOHUMAHMS IPUYMHHOCTH U CUCTEMHOCTU XMUMHU-
YECKUX SIBJICHUH, ()aKTOJIOTUYECKUE CBEJCHHS O CBOICTBaX, COCTAaBE, MOJIYYEHUH U O€30I1aCHOM
MCIOJIb30BAaHNHU BAKHEHUITNX HEOPTAaHHMUECKUX BEIIECTB B OBITY U MPAKTHUYECKOH NEATETbHOCTH
YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC IPU3HAKU MOHATUH, YCTaHABINBATH
UX B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU ONHMCAHUU HEOPTaHMYECKUX
BEILECTB U UX MPEBPAILCHUI;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIsl COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUH, CHCTEMAaTHYEeCKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHanbHble Ha3BaHUS OTJEIbHBIX HEOPraHMYECKUX BEIIECTB (YrapHbIH ras, yrie-
KHCJIBIN Ta3, aMMUaK, rali€Hasi U3BeCTb, HETall€Hasi U3BECTh, IUThEBAsK CO/A, MUPUT U IPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUH ONPEAENATh BAJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKIX
AIIEMEHTOB B COCIMHEHHIX PA3JIMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTaJlJIN4ecKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BEIECTBA (aTOMHAs, MOJIEKYJIsipHasi, HOHHAsI, METAJUIMYECKas), XapakTep Cpeabl B BOAHBIX pac-
TBOPAaxX HEOPTaHWYECKUX COEIMHEHUMH;



c(hOpMUPOBAHHOCTh YMEHUHN yCTAHABIMBATH MPUHAIJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeIuHeHul (IpoCThie BEellecTBa — METaJUIbl U
HEMETAJUIbl, OKCHJIBI, OCHOBAHHUS, KUCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PaCKpBIBaTh CMBICI Ieproaudeckoro 3akona J[. M. Menne-
JeeBa W JEMOHCTPHPOBATh €0 CUCTEMATH3UPYIOIIYIO0, OOBSCHUTEIBHYIO M MPOTHOCTUYECKYIO
byHKIINY,

c(OpMUPOBAHHOCTh YMEHHUH XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOCHUE aTOMOB XHUMHUYE-
ckux 37ieMeHTOB 1—4 nepuonoB Ilepuoanyeckoii cuctembl Xxumuyeckux snemeHToB J[. M. Men-
JieNieeBa, MCIOJIb3YS MOHATUS «S-, P-, 0-3JIeKTPOHHBIC OpPOUTAIINY, «IHEPIETHUSCKUE YPOBHMY,
OO0BSACHATH 3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB XMMHUECKHUX 3JIEMEHTOB M UX COCAMHEHMI IO
nepuonaaMm u rpynmaM Ilepuoandeckoil cucreMbl XUMU4YeCKUX 31eMeHTOB /. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHUE CBOM-
CTBa HEOPTaHWYECKUX BEIIECTB Pa3IMUYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE T'€HETUYE-
CKOM CBSI3U MEXJY HEOPraHMYECKUMHM BEIIECTBAMU C IIOMOIIbIO YPAaBHEHUN COOTBETCTBYIOIINX
XAMHYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IuYHBIM
npu3HaKaM (YUCITYy M COCTaBY PEarupyroIUX BEIIECTB, TCIUIOBOMY dPPEKTy peakinu, U3MEHe-
HUIO CTETNICHEH OKUCIICHUS JIEMEHTOB, 0OpPaTUMOCTH PEAKIUH, YUaCTUIO KaTalnu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKLUN PA3IUYHBIX TUIIOB, TTOJIHBIE
U COKpallEHHBbIC YPaBHEHUS pEaklUi MOHHOTO OOMEHa, YUMTHIBAs yCIOBHS, MPU KOTOPBIX 3TH
peaKIu UAyT 0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKINH, MOATBEPKIAIOIINE Ka4eCTBEHHBIH CO-
CTaB Pa3UYHBIX HEOPTaHWYECKUX BEIIECTB, PACIO3HABATH OMBITHHIM IMyTEM HOHBI, MPHUCYT-
CTBYIOLLME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaiaHca ATUX PEaKIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKIUu OT
pa3INyYHbIX (PAKTOPOB; XapakTep CMEIICHHUS] XUMUYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT BHEIII-
Hero Bo3zzeictus (nmpuHuun Jle llarense);

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMUYECKHE MPOIECCHI, JIe)kAaIIue B OCHO-
BE€ MPOMBIIIJIEHHOTO MOJTYYEHUsI CEPHOM KHUCIOTHI, aMMHaKa, a Takke c(hOPMUPOBAHHOCTH TIPE]I-
CTaBJICHUN 00 OOIIMX HAYYHBIX MPUHIUNAX M HKOJIOTHUYECKUX MPOOIeMax XUMUUYECKOTO MPOU3-
BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C MCIOIH30BAHUEM MOHSATHUS «Mac-
COBasi JIOJISI BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKUX PEAKIIUSX,
Macchl BelecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce UM 00BEMY
OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO (P (eKTa peakiuu Ha OCHOBE 3aKOHOB
COXpAHEHHUs MACChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMUYECKON MOCYAON U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHH TUTAHUPOBATH U BBITIONHATH XUMUYECKHI SKCIIEPUMEHT (pa3-
JIO’)KEHHE TIEPOKCHUA BOJOPOAAa B MPHUCYTCTBUHM KaTajln3aTopa, OMpeaesieHne CpeIbl pacTBOPOB
BEIIECTB C TOMOIIBI0 YHHBEPCATHHOTO HMHIMKATOpPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKO-
POCTh XMMHYECKOW pEaKIuu, PEaKIii MOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIMu Ha Cyiabdar-,
KapOOHAT- U XJIOPHJ-aHHUOHBI, Ha KaTHOH aMMOHUS, PEUICHHE SKCIEPUMEHTAIBHBIX 337a4 IO
teMaM «MeTtarmel» U «HemeTanabsl») B COOTBETCTBUH C MPABHJIAMHA TEXHUKH 0€30TMTaCHOCTH TPH
oOpallleHnu ¢ BelIecTBaMH U TAOOPaTOPHBIM 000pyA0BaHUEM, TIPEICTABISTH PE3YJIbTaThl XUMH-
YECKOT0 dKCIIEpUMEHTa B (pOpMe 3amiCcH ypaBHEHUH COOTBETCTBYIOIINX PeaKIuil U HopmMyaupo-
BaTh BBIBOJIbI HA OCHOBE ATUX PE3YyJIbTaTOB;



c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(GOpPMAIIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX UCTOYHHKOB (CpElCTBA MAacCOBOl KOMMyHHKanuu, HTepHET u npy-
TUX);

c(hOpMUPOBAHHOCTh YMEHUHN COOJII0/IaTh MPaBUJIa KOJOTUYECKH 11eIECO00pa3HOro MoBe-
JIEHUS B OBITY U TPYJOBOU JEATEILHOCTH B IEJISAX COXPAaHEHUSI CBOETO 370POBbs I OKPY KAIOIIEH
MPUPOIHON Cpefibl, 0CO3HABATh OMACHOCTh BO3ICHCTBHS Ha JKUBBIE OPTaHU3Mbl ONMPEeTEHHBIX
BEIeCTB, MOHUMas cMbica nokazatens [1/IK, mosicHsITh Ha mpuMepax crocoObl YMEHBIICHUS U
MPEIOTBPALCHHS UX BPEIHOTO BO3/ACUCTBUS HA OPTaHU3M YEJIOBEKa;

JUIsl O0yYaroluXCcs C OrPAaHMYCHHBIMHA BO3MOXHOCTSIMU 370POBBS: YMEHUE MPUMEHSTh
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIIONIb30BaTh penbedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMudeckux Gopmy.
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Pa3zgea 1. TeopeTuyeckne OCHOBbI OPraHUYECKOH XUMUM
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OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 ‘ 2
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https://lbz.ru/metodist/iumk/chemistry/e-r.php?ysclid=ln2rfzz2ee811987099

11 KUIACC

HN/?[ HaunmenoBanue pa3aesioB U TEM IPOrpaMmMmabl BIEZ:;I:‘!GCI"Z]:)O qacl(_);;) 3HOP

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM

11 Crpoenue atomoB. [lepuoanueckuii 3akoH u [leproandeckas cu- 3 https:// IbZ.r'u/ metodist/iumk/chemistry/e

cTeMa xumudeckux snementos /. 1. Meneneesa -r.php?ysclid=In2rfzz2ee811987099

1.2 Crpoenue BemecTBa. MHOrooOpasue BemecTB 4 Tt;?p:'/) bes,zclIril:j/gﬁtz?'?zlité:;rg;lfgggglgsgtrwe

13 Xuwuueckue peaxuun 5 1 1 https:// Ibz.r_u/metodist/ iumk/chemistry/e
-r.php?ysclid=In2rfzz2ee811987099

ViToro o paszeny 13 https://lbz.r_u/metodist/iumk/chemistry/e
-r.php?ysclid=In2rfzz2ee811987099

Pa3znen 2. Heopranuueckasi Xummusi
https://Ibz.ru/metodist/iumk/chemistry/e

21| Meramm 6 1 phooyscliosingrizz2eeB11987099
https://Ibz.ru/m ist/iumk/chemistr

2.2 Hewmerarnbt J 1 1 |rtt gr?;)/.é\?sclilfjlzlr?tz()rgzitéeue81i%8e709$s; =

2.3 CBsI3b HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB 2 https://lbz.r_u/metodist/iumk/chemistrv/e
-r.php?ysclid=In2rfzz2ee811987099

Vitoro o pasaeny 17 https://lbz.r_u/metodist/iumk/chemistrv/e
-r.php?ysclid=In2rfzz2ee811987099

Pa3zpen 3. XuMus M :KHN3Hb

31 T — 4 https://lbz.r_u/metodist/iumk/chemistry/e
-r.php?ysclid=In2rfzz2ee811987099

Hroro no pazaeny 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanyecTBo 4acoB ara
wn Tema ypoka Beero | KP | IIP H3§'—I€HI/IH UOP
1 IIpenmer oprannveckoil Xumuu, €€ BO3HUKHOBEHUE, pa3BUTHE U 1
3HauEHUE
2 Teopus crpoenus oprannueckux coequHenuii A. M. bytneposa, eé 1
OCHOBHBIE I10JIOKEHUS
IIpencraBnenue o kiaccuukanuu opraHuueckux BemecTB. Homen-
3 KJIaTypa (cucTteMaTHyeckas) U TpUBHUaJIbHbIE HA3BaHUs OpraHUye- 1
CKHUX BEIIECTB
4 AJIKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKAN P 1
5) MertaH 1 3TaH — IPOCTEUIINE IPEACTABUTEIN AJIKAHOB 1
6 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1
7 OTUiEeH U NPONUIEH — NPOCTEHIlINe IPEeICTaBUTENN AIKEHOB 1
8 Hpaulcmqecxas[ pabota Ne 1. «IlonyyeHue 3TuI€Ha U U3yUYEHUE €T0 1 1
CBOWCTB»
9 Anxanuensl. byraguen-1,3 u metunoyraauen-1,3. [lonyuenue cun- 1
TETUYECKOI0 KaydyKa U Pe3UHbI
10 AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI, TOMOJIOTUYECKUN PSII. 1
ALleTHIIEH — MPOCTEUIINN NTPEACTAaBUTENDb AJIKHHOB
11 Beruncienus no ypaBHEHHUIO XUMHYECKON PEaKIIUH 1
12 Apenbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTh apEeHOB 1
13 I'enernueckas CBSA3b YII€BOAOPOIOB, IPUHAIEKAIINX K pa3INy- 1
HBIM KJIaccaM
14 [IpupoaHbIE HCTOYHUKH YTIEBOAOPOAOB: IPUPOAHBIN a3 U MOMYT- 1
Hble He()TAHbIE ra3bl, HeQTh U IPOAYKTHI €€ mepepadoTKU
15 IIpupoaHbIE HCTOYHUKH YTIIEBOAOPOOB: IPUPOIHBIN I'a3 U MOMYT- 1
Hble He()TAHbIE ra3bl, HeQTh U TPOAYKTHI €€ IepepadoTKU
16 KontponbHas paboTa mo pazaeny «YTaeBog0opOIb» 1 1
17 [IpenenbHbIE OTHOATOMHBIE CIIMPTHI: METAHOJI U 3TaHOJI. Bogopoa- 1




Has CBA3b

18 MHOroaTOMHBIE CIIUPTHI: STUICHTIINKOIb U TIUICPHH 1

19 deHout: cTpoeHUE MOJICKYJTbI, PU3NIECKHE M XUMHUYECKHE CBOMCTBA, 1
MIPUMCHEHUE

20 Anpaerupl: GopMambACTUI U alleTAIbIETH . ATIETOH 1

21 OHOOCHOBHBIE IIpe/eNIbHBIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAS U 1
YKCyCHast

29 [TpakTudeckas pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHCIIO- 1
TBI»

23 CreapuHOBasi U OJICMHOBAsI KUCJIOTHI, KaK MPEJICTAaBUTEIIH BBICIIIUX 1
KapOOHOBBIX KUCJIOT

24 MpbUia Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOFOIIIEE JCH- 1
CTBHE

o5 CroxHble 3(DUpPbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['uaponun3 1
CIIO’KHBIX 3(pUpoB

26 Kupsl: THAPOIN3, TPUMEHEHUE, OMOJIOTHYCCKAs POJIb KUPOB 1

27 YrineBojbl: cocTas, Kiaccudukanys. BaxxHelme npeacTaBuTeNu: 1
TIII0K03a, PpyKTO3a, caxapo3a

28 Kpaxmai u memirono3a Kak mpupoIHbIe TOTUMEPhI 1

29 KonTtponsHas padora no pazaeny «Kucmopoaconaepxaiiie opranu- 1
YEeCKUE COCTMHEHUS

30 AMWHBI: METUJIAMUH U aHUJIUH 1

31 AMUHOKHUCIOTHI Kak aM(OTEepHbIE OPTraHUYECKUE COSTUHEHHUS, UX 1
ouosornyeckoe 3HaueHue. Ilentuast

32 benkn kak mpupoIHBIC BEICOKOMOJIEKYIISIPHBIC COSTMHCHUS 1

33 OcHOBHBIE OHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX COETMHEHUIN 1

34 OcCHOBHBIE METOIBI CHHTE3a BRICOKOMOJIEKYJISIPHBIX COSTUHEHHH. 1
[TmacTmacchl, KaydykH, BOJIOKHA
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11 KJIACC

Tema ypoka

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs KOH(PUTYpaIUs
aTOMOB

KoanuyecTBO 4acoB
Bcero KP IIP

1

Jlara
U3y4eHus

20O0P

[Tepuonuueckuii 3akoH u Ilepuoguueckas cucteMa XMMHUYECKUX
anemeHToB [l. 1. MenaeneeBa, UX CBA3b C COBPEMEHHOU TEOPUEHN
CTPOEHUs aTOMOB

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUUYECKUX JIEMEHTOB U
UX COEJIMHEHUH 10 IpynnaM U nepuoaam. 3HaueHue nepuonye-
CKOI'0 3aKOHa U CUCTEMbI XUMHUUYeCKUX d1emenToB .M. Menne-
JIeeBa B pa3BUTUU HAYKU

CrpoeHue BeniecTBa. XuMu4eckas CBsi3b, €€ BUIbl; MEXaHU3MBbI
0o0pa3oBaHMs KOBAIEHTHOM cBsi3u. BoopoaHas cBs3b
BanenTtHocTh. DnekTpoorpuniareabHocTh. CTeneHb OKUCIEHUS.
BeniectBa MOIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOSHMSI

[ToHsiTHE O MUCTIEPCHBIX cUcTeMaX. ICTUHHBIC ¥ KOJUTOUTHBIE
pactBOpbl. MaccoBasi J10Jisl BEIIECTBA B paCTBOpPE

Knaccugukanus n HoMeHKIIaTypa HEOPraHUYECKUX COeIMHEHUH.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEILECTB, Pa3IUYHBIX
KJIACCOB

Krnaccugukanus XuMu4ecKux peakiyii B HEOpraHMueckom 1 op-
FaHMYECKON XMMHUHU. 3aKOH COXPAHEHUSI MacChl BELIECTB; 3aKOH
COXPAHEHHs U NPEBPALICHUS DHEPTUU TP XUMHUECKUX PEaKIIu-
AX

Cxopoctb peakiuu. OOpaTuMbIe peakiii. XUMHUYECKOE PaBHO-
BeCHe

10

11

[IpakTuueckas padora Ne 1. «BnusiHue pa3nuyHbiX (PakTOpOB Ha
CKOPOCTh XUMHUYECKOUN peaKiium»

OnekTpoauThueckas auccoruanus. [lousTue o BOIopogHOM Mo-
kazarene (pH) pactBopa. Peakunn nonHoro oomena. I'uapomus
OpraHMYECKUX M HEOPTraHMUECKUX BEIIECTB




OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC PEaKuu. ITonsTre 00

12 AJIEKTPOJIN3€E PACILIIABOB U PACTBOPOB COJIEH 1

13 KonTponbHas padora no pazueny «Teopernueckne OCHOBBI XU- 1
MU
Mertamisl, ux nonoxexue B [lepuoanueckoil cucreme XuMuue-

14 ckux snementoB /1. 1. MenzeneeBa 1 0COOEHHOCTH CTPOCHUS 1
aToMoB. OO1ue Gpu3nyeckue CBOMCTBa METAIIJIOB

15 CnuiaBbl METAIJIOB. DJICKTPOXUMHUYECKUI PsiJ HAIIPSKEHUN Me- 1
TaJIOB

16 XUMHUYECKUE CBOMCTBA BAKHEUIIIUX METAILJIOB (HATPUM, KAJIUH, 1
KaJIbIIMI, MarHui, aTFOMUHHANA) U UX COCTUHCHUN

17 XUMUYECKUE CBOMCTBA XpOMa, MEAU U UX COCOUHECHUI 1

18 XHUMHUYECKHE CBOICTBA IIUHKA, JKEJIe3a U MX COCTUHCHUM 1

19 [IpakTrueckast padora Ne 2. "Penienne sKkCiepuMEeHTANBHBIX 3a- 1
nad o treMe «Metamisy"
Hewmerannsl, ux nonoxkenue B [lepuoanueckoit cucreMe XuMHu-

20  ueckux snmemenToB /. V1. MenneneeBa 1 0COOEHHOCTH CTPOCHUS 1
aTOMOB

21 ®u3nuecKue CBOMCTBAa HEMETANIOB. AJUIOTPOIHS HEMETAILIIOB 1
(Ha mpuMepe KUCIopoja, cepol, pocdopa u yrieposa)

22 | XYUMHYECKHE CBOWCTBA TaJIOT€HOB, CEPhl U MX COeTMHEHUN 1

23  Xumuyeckue cBOWCTBa a30Ta, hocdopa U UX coeTUHEHHH 1

24 | XuMHYecKHUe CBOWCTBA yriepo/ia, KpeMHHS U UX COSAMHEHUN 1

25 | I[lpumeHeHHe BayKHEHIINX HEMETAJUIOB U UX COCTUHEHHI 1
O06o01IeHne u cucTeMaTu3anus 3HaHui mo TeMe «HeMeramnsy.

26  BprumcneHus o ypaBHEHUSIM XHMHUYECKUAX PEAKIIUN U TEPMOXHU- 1
MHUYECKHE PACUETHI

7 [Ipaktuueckas padora Ne 3. «PenieHne sKCriepuMeHTaIbHBIX 3a- 1
nad no teMe "Hemeramisr'"»

28  KoHutponbHas pabota 1o remam «Metais» U «HemeTamibi» 1

29 | Heopranwueckue u opraHnueckue Kuciotel. Heopranmaeckue u 1




OpTraHU4Y€CKUC OCHOBAHUA

AMoTepHbIe HEOpraHMYECKHe U OPraHUYECKHUe COSTUHEHUSI.

30 I'eneTnueckas CBsi3b HEOPraHUYECKHX M OPTaHUYECKHUX BEILIECTB .

31 Ponp xumun B obecieueHuu 3K0J0rH4eCKOl, SHEPreTUUECKON U 1
IUILEBOH 0€30M1aCHOCTH, Pa3BUTUU MEJULIMHBI

30 [TpencraBienus o6 06Luflx HaYYHbIX IPUHIMIIAX IPOMBILIIEH- 1
HOTO NOJTYYEHHUsI BKHEHIIINX BEIIECTB

33 | YenoBek B MHpE BEUIECTB U MaTEPUAIOB 1

34 XHUMHS U 3J0POBbE YEIOBEKA 1
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJIBHOIO ITPO-
IIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA
* Xumus / I'abpuensna O.C., OctpoymoB W.I'., CnankoB C.A., Axkimoneproe o0riectBo «I3-
natenbeTBO «IIpocBerieHney

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Xumus: 10—11-knaccel: 6a30BbIH YPOBEHB: METOIMYECKOE TTOCOOME K YUCOHMKAaM
O.C.I'abpuensina, M.I.Octpoymona, C.A.CnaakoBa/ O.C.I'abpuensa, C.A.CrnagkoB. — 4-¢
u3 ., nepepad.—Mocksa: [IpocBemenne, 2022

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://resh.edu.ru/subject/29/
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