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[TporpammMa 1o XMMHUHM Ha YpOBHE CpeaHEro o0iiero oopazoBanus pazpadoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccutickoii deneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENIbHON MPOrpaMMbl CPEIHEro
obmero oopazopanus (POII COO), npeacraBieHHbIX B DeepaibHOM ToCyIapCTBEHHOM 00pa-
3oBatensHOM crangapte COQO, ¢ yuérom Konnenuuu npenojaBanus y4eOHOTo nmpeamera «Xu-
Musi» B 00pazoBaTelbHBIX opraHuzanusax Poccuiickoit ®epepanuu, peaan3yrolIUX OCHOBHbBIE
0o0pa3oBarelibHbIe MPOrPaMMbl, U OCHOBHBIX TMOJOXXEeHUM «CTpaTeruud pa3BUTHUsI BOCIIUTAHUS B
Poccuiickoit @eaepannu Ha nepuon no 2025 roma» (Pacmopstkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MporpaMMbl IO XUMHH, K OMpPEJeICHUI0 00IIel cTpaTe-
UM 00y4YeHUs, BOCIIUTAHUS W PA3BUTHS O0YJArOMIMXCS CPEICTBAMU YYEOHOTO MpeaMeTa «XH-
must» 1 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTABHIIM KOHIENTYyalibHBIE TosiokeHus:t PI'OC
COO o B3auM00OYCIOBICHHOCTH IEJICH, COJIEPIKaHMs, PE3YJIbTATOB 00y4YeHHS U TpeOOBaHUN K
YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Xumudeckoe o0Opa3oBaHHE, MOJy4aeMOe BBITYCKHUKAMH 00111e00pa30BaTeIbHON OpraHu-
3alluu, SIBJISIETCS HEOTHEMIIEMOM 4acThi0 UX 00pa3oBaHHOCTU. OHO CITY)KHUT 3aBEpIIAIOIINM dTa-
IIOM pealMn3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIIOUYEBBIX EHHOCTEH, IPUCYILIUX
[EJIOCTHOW CUCTEME XMMHUYECKOro 00pa30BaHMs. DTH IIEHHOCTH KAacaroTCs MO3HAHUS 3aKOHOB
PHUPOJIBI, GOPMUPOBAHUS MHUPOBO33PCHHSI M OOIICH KYyJIbTYphI UEIOBEKA, a TAKKE dKOJIOTHYC-
CKM 0OOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[I0POBBIO U MPUPOJIHOMN cpene. Peanusyercs xumu-
gyeckoe 00pa3oBaHHE OOYYaIOMIMXCS HA YPOBHE CpPEAHEro 00mero oOpa3oBaHUSI CPEICTBAMHU
yueOHOro mpeamera «XuMUs», CoAepKaHNe U OCTPOCHHUE KOTOPOTO ONpeAesieHbl B IporpaMmme
[0 XUMHH C y4ETOM CHCIM(PUKNA HAYKH XUMUH, e€ 3HAUCHUS B TIO3HAHUM MIPUPOJIBI U B MaTCpPH-
ANbHOW KU3HU OOILECTBA, a TaKke C yu&éTOM OOMIMX LieJed M MPUHIHUIIOB, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSTHHE CUCTEMBI CpeJIHero o01iero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KakK AJIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK MTPaeT OCOOYI0 pOJib B COBPEMEHHOMN
[MBWJIM3AIMU, B CO3IaHUM HOBOHM 0a3bl MaTepUabHOM KyiabTypbl. OHa BHOCHUT CBOW BKJIAJ B
dbopMUpOBaHUE PAlMOHATFHOTO HAYYHOTO MBIILJIECHUS, B CO3JaHHE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpYyKaroIlleM MHUpPE KaK O €IMHCTBE MPUPObl U YeIOBEKa, KOTOpoe (HOpMUPYETCsS B XUMUU
Ha OCHOBE MOHMMAaHUs BEIIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHUpAa, OCO3HAHUS B3aMMOCBS3U
MEXy CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH 00JIACTSIMU TIPUMEHEHUSI.

TecHO B3aUMOAEHMCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMHUS CTaja HEOTheMJe-
MO} 4acThI0 MUPOBOM KYJIbTYPbI, HEOOXOAMMBIM YCIIOBHEM YCIICITHOTO TPY/a U )KU3HU KaXKI0TO
ynieHa oOmiectBa. CoBpeMeHHasi XUMHUS KaK Hayka co3uaaTeNibHas, Kak HayKa BHICOKHX TEXHOJO-
TUil HarpaBJieHa Ha pelleHre INI00aIbHBIX IPO0JIeM YCTONYMBOIO Pa3BUTHS YEJIOBEUECTBA — ChI-
PBEBOM, SHEPTeTUYECKOH, MUIIEBOI, IKOTIOTHUECKON O€30MaCHOCTH U OXPaHBbI 3/J0POBBSI.

B cootBeTrcTBUU ¢ 0OmIMMU TIESIMH U TIPUHIMIIAME CPEAHETO OO0IIero oOpa3oBaHUs CO-
nepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIi YPOBEHb M3YYEHHS) OPUECHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOy4aroumiuxcs, HEOOXOIWMYIO UM JUIS
BBIPA0OTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOUEHUS B )KH3HBb COLIMYyMa, MPO-
JOJIKEHHsI 00pa30BaHus B PA3IMYHBIX O0JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBnsrolmuMu TipeMeTa «XUMUs» SBISIOTCS 0a30BbIe Kypchl — «OpraHuyeckas Xu-
Mus» B «OO01mast 1 HeopraHWYecKass XMMUI», OCHOBHBIM KOMITOHEHTOM COJIEPKaHHS KOTOPBIX
SIBIISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH MO0 HEOPTaHUYECKOW XUMUH (C BKIFOUSHHUEM
3HaHUU U3 oOuIel XMMHMU) U OpraHudeckod XuMuu. POpMUPOBAHHME TaHHOM CHUCTEMbI 3HAHUN
pU U3yYEHUH TpeaMeTa 00eceunBaeT BO3MOKHOCTh PaCCMOTPEHUSI BCEr0 MHOTOOOpa3us Be-
IIECTB HA OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPHUI XUMHUH.

Crtpykrypa comepkanus KypcoB — «Opranndeckast xumus» u «OO0Ias 1 HeopraHudeckas
XUMUS» chOpMHUpOBaHA B MpOTrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOIO MOAX0/a K U3yYEHHIO
y4eOHOTo MaTepHaga U 00yclIoBlIeHa HICTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHHI Ha Orpe-
JENEHHBIX TEOPETHYECKUX YpPOBHSX. Tak, B Kypce OpraHM4ecKoil XMMHH BEIECTBa paccMaTpH-
BAIOTCSl HA YPOBHE KJIACCHMYECKON TEOPUU CTPOCHUS OPraHMYECKUX COCIMHEHMH, a Takke Ha



YPOBHE CTEPEOXUMHUECKUX U IEKTPOHHBIX MPEACTaBICHUI 0 cTpoeHuH BeriecTB. CBeaenus 00
U3y4aeMbIX B Kypce BELIECTBaxX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB /10 CIOKHBIX OMOJIOTH-
YECKM aKTHBHBIX COCIMHECHHI. B Kypce opraHu4ecKkoil XMMHH MOIY4al0T pa3BUTHE CHOPMHUPO-
BaHHbIC HA YPOBHE OCHOBHOI'O 00LIEro oOpa3oBaHUs ME€PBOHAYAIbHbIE IIPEACTABICHUS O XUMHU-
YeCKOH CBSI3M, KIACCU(PHUKAIIMOHHBIX MTPU3HAKAaX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEUIECTB OT HX
CTPOEHHMS, 0 XUMUYECKOU PEaKLUu.

[Tox HOBBIM YIJIOM 3peHus B peAMeTe «XUMUsi» 0a30BOr0 ypOBHS pacCMaTpUBaETCs U3Y-
YEHHBIH Ha ypOBHE OCHOBHOI'O 00LIEro 00pa3oBaHMs TEOPETHUECKUI MaTepuai U (GpakTonoruye-
CKHE CBEJICHUS O BEIIECTBAX M XMMUYECKOH peakuuu. Tak, B yuacTHOCTH, B Kypce «OO0mias u He-
OpraHu4eckas XMMHsS» 00y4aroIUMCs IPEAOCTABIIAETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE IIe-
PHOAMYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOJOJOTHUYECKUX MO3UIHUH, TITy0Ke MOHATH
UCTOPUYECKOE N3MEHEHHE (PYHKIUI ITOro 3aKoHa — 0T 0000maroen 10 00bIACHAOLIEH 1 Ipo-
THO3UPYIOLICH.

Envnas cucrema 3HaHUN O Ba)KHEHWINUX BEILECTBAX, UX COCTAaBE, CTPOEHUH, CBOWCTBAX U
IPUMEHEHUH, a TAKXKE 0 XUMUUYECKUX PEAKLMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononsserca B Kypcax 10 u 11 kinaccoB anemMeHTaMu colepKaHusl, UMEIOIIUMHU KYJIbTYpPOJIOTU-
YECKUH U MPUKIATHON XapakTep. DTU 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XUMUU
C IpYTMMH HAayKaMH, PacKpbIBalOT €€ poJIb B IIO3HABATEIIBHON U NPAKTUYECKOU NEATEIBHOCTH
YeJI0BeKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXCHUS K TPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH U
HPAaKTUYECKUX MPUIIOKEHUH XUMHH, IOMOTalOT BBIIYCKHUKY OPHUEHTUPOBAThCSA B OOLIECTBEHHO
¥ JIMYHOCTHO 3HAYMMBIX IPoOJIeMax, CBA3aHHBIX C XMMHUEH, KPUTHUECKH OCMBICINBATh HH(DOP-
MalUUIO U IPUMEHATH €€ Ul MOIOJIHEHUS 3HAHUMN, PEIIEHUS HHTEJUIEKTYaJIbHBIX U 3KCIIEPUMEH-
TaJbHBIX HMCCIIEI0BATENbCKUX 3a7a4d. B nenom coxepkanue ydyeOHOro npeamera «XuUMHs» AaH-
HOI'O YPOBHSI M3y4Y€HMs OPHUEHTHUPOBAHO Ha (hOPMHUPOBAHME Y OOYyYAIOIUXCS MHUPOBO33pEHYE-
CKOHM OCHOBBI JUIsl MOHUMaHUS QUIOCOPCKUX HJIeH, TAKUX KaK: MaTepuaIbHOE €IUHCTBO HEOP-
TFaHUYECKOTO U OPraHUYEeCKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTpPO-
€HHUEM, M03HABAEMOCTh MPHUPOAHBIX SIBICHUN MYyTEM 3KCIEPUMEHTa U PELIEHUs MPOTUBOPEUUI
MEX/y HOBBIMHU (haKTaMM U TEOPETUUYECKUMHU MPEANOChIIIKAMH, OCO3HAaHUE POJIM XUMHUH B pelie-
HUU SKOJIOTMUECKUX MPOoOJIeM, a Takke MpodiieM cOepexeHus] SHEPreTHYEeCKUX PECYPCOB, Chl-
pbsl, CO3/IaHUS HOBBIX TEXHOJIOTMI U MaTEPHUAJIOB.

B nnane pemieHus 3aja4 BOCIIUTAHUS, Pa3BUTHS U COLMAIM3ALUU O0ydYaIOUUXCs MPUHSI-
Thl€ IIPOIPaMMOM IO XUMHUH IMOAXOJbI K ONPEIEIICHUIO COJEP/KaHUS M MOCTPOCHUsS IIpeaMeTa
pelycCMaTpUBalOT (POPMHUPOBAHUE YHUBEPCAIbHBIX YYEOHBIX JEHCTBUN, MMEIOIIUX 0a30BoOe
3HaYeHHE Ul pa3IMYHbIX BUJOB JIEATENILHOCTHU: PEIIeHUs MpobieM, MoucKa, aHaiu3a U odpa-
060TkM UHpOpMAaLMH, HEOOXOIUMBIX ISl MPUOOPETEHUS ONBITA TPAKTUUYECKON U UCCIIE0BATEN b-
CKOH J1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B I03HAHUU XUMUHU.

B npakTtuke npenopaBaHus XMMUHU Kak Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUsI, TaK U
Ha YpOBHE CpeJHEero oo1iero oopa3oBaHus, Py OINpPEEIEHUH COJIepKaTeIbHON XapaKTepUCTH-
KU 1IeJIel U3y4YeHUs MpeMeTa HalpaBiIeHHEM NepPBOCTENECHHON 3HAUMMOCTH TPAIUIIMOHHO TPH-
3HaéTcs popMUPOBaHNE OCHOB XMMHUYECKOI HayKH Kak 00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHMS,
MPAKTUYECKON JEesTeIbHOCTH YEJIOBEKa U KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOH KyIbTyphl. C
METONYECKON TOUKH 3PEHUS TaKOM MOJIX0/ K ONPEAEIEHUIO LIeNel N3yUeHUs IPEAMETA ABIIACT-
Csl BIIOJIHE OIPaBAaHHbIM.

CornacHo JaHHOW TOYKE 3pEHUS IVIABHBIMU LIEISIMU U3Y4EHUS Mpeamera « XuMus» Ha Oa-
30BOM ypoBHe (10 —11 ki1.) ssBISIFOTCSL:

o GOpMHpOBAHUE CUCTEMbl XMMHUYECKMX 3HAaHUI Kak BakHeimeill cocramisomieil ecre-
CTBEHHO-HAyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOW JIeKaT KJIIOYeBble MOHSTUSA, (QyHIaMEH-
TaJbHBIC 3aKOHBI U TEOPUHM XMMHH, OCBOECHHUE SI3bIKa HAYKU, YCBOEHUE U NIOHMMAHUE CYIIHOCTH
JOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUYECKOr0 XapaKkTepa, 03HAKOMJICHHE ¢ UCTOPHEN UX pa3BU-
TUSl U CTAHOBJICHHUSI,

e (OPMHUPOBAHUE U Pa3BUTHUE INPEJCTABICHUM O HAyYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peaKIHii, HeOOXOAUMBIX JUIsI MPUOOPETEHHs YMEHH OPHEHTHUPOBATHCS B MHUPE



BEIIECTB U XMMHUYECKHX SIBJICHUI, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUICCKON U TTOBCEIHEB-
HOM KHM3HU,

e Pa3BUTHE YMEHUU U CIIOCOOOB JICATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJICHIEM 1 OOBSICHCHU-
€M XMMHUYECKOTO AKCIIEPUMEHTa, COOMI0ACHUEM MpaBuil 0e30MacHOro OOpalieHus C BellecTBa-
MHU.

Hapsiny ¢ atum, copepkarenpHas XapakTepUCTHKA IeJIel U 3a/1a4 U3yYeHHUs NpeaMeTa B
porpaMMe 1Mo XMMHUHM YTOYHEHA H CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUOPHUTETAMU
B CHCTEMe cpeqiHero obuiero oopazoBanusi. Cero/iHs B MpenoiaBaHuy XUMUU B OOJIbIIICH cTere-
HU OTHA&TCSl MPEANOYTEHUE IMPAKTUYECKOW KOMIIOHEHTE COJepKaHUS OOYyYEHHUs, OPHUEHTHUPO-
BaHHOM Ha MOATOTOBKY BBIMTYCKHHKA OOIIe00pa30BaTeIbHOW OpraHU3aluu, BIAJCIOLIETO HE
HAO0OpPOM 3HaHUH, a (PYHKIIMOHAILHON IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHUSMHU aKTHB-
HOT'O TOJIyYeHUS 3HAHUM M MPUMEHEHHUS UX B peajbHOU JKU3HM JJISl pElICHUs MPAKTUYECKUX 3a-
Jau.

B cBs3U ¢ 3TUM Npu U3Y4YEHUU TpeaMeTa «XUMUs» TOMUHHUPYIOIIee 3HaUYeHue npuodpe-
TAIOT TaKWe IEJIN U 3a1a49H, KaK:

ajanTtanus o0yJarommxcs K yCJIOBHSIM AMHAMUYHO Pa3BUBAIOLIETOCS MUpPa, POPMHUpPOBa-
HUE WHTEUICKTYaJIbHO Pa3BUTON JUYHOCTH, TOTOBOHW K CaMOOOPAa30BAHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MPUHSATUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX XU3HEHHBIX CUTYaIIUAX,
CBSI3aHHBIX C BEUICCTBAMH H UX IPUMEHEHHEM,

dbopMupoBaHre y 00y4YarOUIMXCs KJIFOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETCHIIUMN), HMEIO-
[IMX YHUBEPCATHHOE 3HAYCHUE JUTSI PA3IMYHBIX BUOB JCSATCILHOCTH: PEIICHUS TPO0OJIeM, TTOHC-
Ka, aHaiu3a u 00paboTku MHPOpMaAIUU, HEOOXOAUMBIX AJI MPUOOPETEHUS OIbITA JEATEIbHO-
CTH, KOTOpasi 3aHUMAET BAKHOE MECTO B TIO3HAHWH XUMHHU, a TAKXKE JIJISI OIICHKHU C TIO3HIIHHA KO-
JIOTUYECKON OEe30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOLIECCOB Ha OPraHU3M
YeJIOBEKa U IPUPOTHYIO CPEy;

pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIIEKTYalbHBIX U TBOPUECKHUX CIIOCOOHOCTEH
00yJaOIUXCs: CIOCOOHOCTH CaMOCTOSITEIILHO TIPUOOpETaTh HOBBIC 3HAHUS 10 XUMHH B COOT-
BETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIB30BaTh COBPEMEHHbIE NHPOPMAIIMOHHBIE TeX-
HOJIOTHH JIJIsl TIONCKA W aHalM3a y4eOHOW W HAYYHO-TIOMYJSIPHOM HH(DOPMAIIMH XHMHYECKOTO
COJIepKaHUS;

(GhOpMUPOBAHHE U PA3BUTHE Y 00YUAIONINXCS ACCOIUATHBHOTO M JIOTHYECKOTO MBIIIIICHHS,
HaAOII0IaTEILHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIe 0COOEHHO HEOOXOAMMBI, B YACTHO-
CTH, MIPY TUIAHUPOBAHUH H MPOBEJICHUN XHMHUECKOTO IKCTICPUMEHTA;

BOCIIUTAHHE Yy O0y4aromuxcsi YOSKIEHHOCTH B T'YMaHHCTUYECKOW HAMpaBICHHOCTH XH-
MUH, € BAKHON POJIM B PEIICHUH TII00aTBHBIX TPOOJIEM PAIIMOHAIBHOTO TPHPOJIOTIONL30BAHUS,
MOTIOJTHEHUSI YHEPTETHYECKUX PECypCOB M COXPAHEHHs MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS
HEO0OXOIUMOCTH OEPEKHOTO OTHOIIEHUS K MPHUPOJC W CBOEMY 3JI0POBBIO, a TaKXke MmpruodpeTe-
HUS OTBITa UCIIOJIb30BAHUS TIONYYEHHBIX 3HAHUH ISl IPUHSATHS TPAMOTHBIX PEIICHHU B CUTya-
ITUSX, CBSI3aHHBIX ¢ XUMUYCCKHMH SIBIICHUSIMU.

B yuebHOM mnane cpemnHero oOIiiero oopa3zoBaHUs MPEAMET «XUMHUs» 0a30BOTO ypOBHS
BXOJIUT B COCTaB MPeMETHON 001acTH «ECTeCTBEeHHO-HAYYHBIC PEAMETHI.

OO01ee 4nCiIO YacoB, OTBEACHHBIX ISl M3y4eHUS XUMUU, Ha 0a30BOM YpOBHE CpPEIHETO
obmrero oopazoBanus, coctariseT 68 gacos: B 10 kimacce — 34 yaca (1 gac B Henento), B 11 kmac-
ce — 34 gaca (1 yac B HefIeN0).



. COAEPKAHUE YYEBHOI'O IPEAMETA, YYEBHOI'O KYPCA (B TOM
YUCJE BHEYPOYHOU JEATEJIBHOCTH), YYHEBHOI'O MO YJIA

10 KUIACC

OPI'AHNMYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer oOpraHMYeckod XUMHUHU: €€ BO3HUKHOBEHME, DAa3BUTHE U  3HAYCHUE
B II0JIy4YE€HUU HOBBIX BELIECTB U MAaTEpUaIOB. Teopus CTPOCHUs OpPraHMYECKUX COCOUHEHHUM A.
M.BytnepoBa, e€ ocHOBHbIE moyiokeHUs. CTpyKTypHBIE (POPMYIIBI OpraHUYECKHX BemecTB. 1 o-
MOJIOT U, U30MEPHUs. XUMHUYECKAsl CBSI3b B OPraHMYECKUX COCIUHEHUSX — OJUHAPHBIE U KpPAaTHBIE
CBSI3HU.

[IpencraBienue o kiaccuUKaluy OpraHMuecKux BeniecTs. HomeHknaTypa opraHuueckux
COEIMHEHUH (cucTeMaTHYecKas) U TPUBHAJIbHbIE HAa3BaHUS BaXKHEWUIIUX IMpeACTaBUTEIEH Kiac-
COB OPraHWYECKUX BEILECTB.

OKCIEpUMEHTAJIbHBIE METOJIbl M3YUYEHUS] BEIIECTB U MX NPEBPAIECHUN: 03HAKOMIIEHHE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEIIECTB, HAONIOIEHNE U ONMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO IpeBpallle-
HUIO OPraHMYECKUX BEIECTB NPU HarpeBaHUH (TU1aBjieHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOCHME, TOMOJIOTHUECKUN psii. MeTaH M 3TaH — MpocTellne npea-
CTaBUTEJIM AJIKAHOB: (PU3MYECKHE U XMMUYECKHE CBOMCTBA (pEakLUU 3aMEIICHUsS U TOPEHHUs),
HaXO0XJICHNE B IPUPOJIE, IOIYYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOIMYECKUN psiA. DTUIIEH U MPONUJIEH — IpocTeiiune
IPEJCTaBUTENIN AJIKEHOB: (U3NYECKHE M XMMUYECKHE CBOMCTBA (peakUuu MIpUpOBaHUs, rajio-
TEHUPOBAHUS, TUAPATALUN, OKUCICHHS U TOJIMMEPHU3ALUH ), TOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u merunOyraguen-1,3: crpoeHue, BakHEHIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJIOIMYECKHH psil. ALIETHIIEH — MPOCTEN-
M MpeACTaBUTENb AIKUHOB: COCTaB, CTPOEHHUE, PU3NYECKHEe U XUMUYECKUE CBOICTBa (peak-
IIUH THJIPUPOBAHUS, TAJIOT€HUPOBAHUS, TUAPATALIUU, TOPEHUS ), TOJTyYCHHE U IPUMEHEHHUE.

Apensl. ben3zoin: cocraB, cTpoeHue, pU3NYeCKUe U XUMUYECKHE CBOWCTBA (peakluu rajio-
TeHUPOBAaHUS M HUTPOBAHUS), NOJydeHUE U MIPUMEHeHue. Tonyon: cocmas, cmpoenue, gusuye-
cKUe U Xxumudeckue ceouUcmea (peakyuu 2ai02eHupoO8aHus U HUmMpOBaHus), NOIy4eHue u npume-
HeHue. TOKCUYHOCTDh apeHOB. | 'eHeTHnuecKast CBA3b MEXKIY YIVIEBOJOPOJaMH, NPUHAAIEKAIUMU
K pa3JIMyYHbIM KJIaccaM.

[TpupoaHble UCTOYHUKH YTIIEBOOPOJOB. IIpupoaHblil ra3 u monyTHble HE(TAHBIE Ta3bl.
Hedts u e€ mpoucxoxaenne. CriocoOwl nepepaboTku HEPTH: MEperoHKa, KPEeKUHT (TepMHUe-
CKUH, KaTaTUTUYEeCKHii), muposu3. [IpoykTsl nepepaboTku HeTH, UX MPUMEHEHHE B TIPOMBIIII-
JIEHHOCTH U B ObITy. KaMeHHBI! yrosb ¥ MPOIyKThI €ro NepepaboTKu.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHHS BEIIECTB M MX NPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3iamu 1iacTMacc, KayduykoB U pe3uHbl, Koyutekun «HedTe» u «Yromapy», MonearpoBaHue
MOJIEKYJ YTJIEBOJIOPOJIOB M TaJOr€HONPOU3BOIHBIX, MPOBEICHHE MPAKTUYECKON PabOThI: MOIY-
YeHHEe STUJIEHA U U3yYEHUE er0 CBOMCTB.

PacuérHble 3a1a4u.

Bbruncnenus o ypaBHEHHIO XUMUYECKOM peakunu (Macchl, 00bEMa, KOJTUYECTBA UCXOI-
HOT'O BEIIEeCTBa MJIM MPOJYKTa PEAKLUHU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO M3
MCXOJIHBIX BEILIECTB WA MPOAYKTOB PEAKIIIH).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHUs

[TpenenpHble OHOATOMHBIE CIUPTHI. METaHO U 3TaHOI: CTPOEHUE, GU3NIECKUE U XUMHU-
YEeCKHE CBOMCTBA (pEaKLMU C aKTUBHBIMHM METaJlJIaMH, TaJOr€H BOJOPOJaMH, TOpPEHNUE), IpUMe-
HeHue. BonoponHbie CBA3M MEXIY MOJIEKYJIAMH CHUPTOB. JleHicTBME METAHONA M 3TAHOJA Ha
OpraHH3M 4eJIOBEKa.




MHOroaToMHbI€ CIIUPTHL. DTUIICHIIIMKOIb U TIIULEPUH: CTPOCHUE, (PU3NIECKUE U XUMUYe-
CKHE CBOMCTBA (B3aMMOJIEHCTBHE CO LIETIOYHBIMU METaJIaMH, KAUEeCTBEHHAs! peaklusi Ha MHOTO-
aTOMHBIE CIUPTHI). [leficTBue Ha opraHu3M uesnoBeka. [IpuMeHnenue rmnepruHa U STHIECHIJIMKO-
J8l.

@DeHoII: CTPOCHUE MOJIEKYIbI, (PU3MYECKHEe U XUMUYECKHE CBOWCTBA. TOKCHMYHOCTH (peHO-
na. [lpumenenue penona.

Anbrerunsl u kemornvl. @opManbleru, aeTalbIeTua: CTpOeHHe, (pU3nuecKrue u XuMu4ie-
CKHE CBOWCTBA (peaklMM OKUCIECHUS U BOCCTAHOBJICHHSI, KAUECTBEHHBIE PEAKIMH), IOJIyYEeHHE U
IIPUMEHEHUE.

OnHOOCHOBHBIE NIpefieibHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHasl KUCJIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
sTepudUKaLN), IoJydyeHHe U npuMeHeHne. CTeaprHOBask U OJIEMHOBAs KUCIIOTHI Kak MpejcTa-
BUTEJIM BBICIIUX KapOOHOBBIX KHUCIOT. MbUIa KaKk COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOO-
miee AeiCTBUE.

Crnoxnble 3¢Upbl KaK TPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PHUPOB.
Kupsl. I'naponus xupos. I[Ipumenenne xxupos. bruonorudeckas poiib KUpPOB.

VYrneBoasl: cocTaB, KiaccuuKaus yrieBooB (MOHO-, TU- U moymcaxapusl). [mokosa —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKUE
cBoiicTBa (B3aumojeiicTBue ¢ ruapokcuaoM menu (1), okucineHne aMMuayHbIM PaCTBOPOM OK-
cuna cepedpa(l), BocctaHoBIeHHE, OpOKEHHE IIIIOKO3bl), HAX0XKIEHUE B IPUPOE, IPUMEHEHHE,
Ouonoruueckas posib. @otocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemironosa kak npupofssle nonuMepsl. CTpoeHue Kpaxmajaa U LEeJUIFOJIO3bI.
duznyeckue 1 XMUMUYECKHE CBOMCTBA KpaxMaia (T'MIpoJIu3, KaYeCTBEHHAs peaKkLus ¢ HOJIOM).

OKCIEpUMEHTAJILHBIE METOJbl M3YYEHUs BELIECTB W WX MNPEBPALICHUI: INPOBEIECHUE,
HaOJII0/IEHUE U ONMCAaHUE JIEMOHCTPAIIMOHHBIX OINBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHbBIE PeaK-
IIUM O/IHOATOMHBIX CIHMPTOB (OKHCJIEHHE 3TaHojda okcuaoM Meau(Il)), MHOroaTOMHBIX CIUPTOB
(B3aumoneiicTBue ruuepuHa ¢ ruapokcunoMm menu(ll)), anprernioB (oOKuciIeHHE aMMHAYHBIM
pactBopoMm okcuna cepedpa(l) u rugpoxcunom meau(ll), B3anmonaelicTBie KpaxMana ¢ HOAOM),
IIPOBEJCHUE NMPAKTUYECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHble 3a1a4u.

Boruncnenus no ypaBHEHUI0 XMMHUYECKOHN peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXO-
HOTO BEIIEeCTBa MJIM MPOJYKTa PEAKLUHU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OAHOTO M3
MCXOJIHBIX BEILIECTB WA MPOAYKTOB PEAKIIIH).

A3zoTcozaepikalie OpraHMuecKue COeMHEHUsI. AMUHOKUCIIOTH! Kak aM(pOTepHbIe OpraHu-
yeckue coequHeHus. du3nueckre 1 XMMUYECKHEe CBOMCTBA aMUHOKHUCIIOT (Ha MpUMeEpe TIINLH-
Ha). buonoruueckoe 3HaueHne aMuHOKHUCIOT. [lenTuasl.

benkn kak mpupoJHBIE BHICOKOMOJIEKYISIpHbIE coeAuHeHus. [lepBuuHas, BTOpUYHAs U
TpPEeTUYHasl CTPYKTypa OeixoB. XHMHUYECKHE CBOMCTBA O€NKOB: TMAPONU3, ACHATYypalus, Kaye-
CTBEHHBIC PEAKIINU Ha OCNIKH.

OKcliepUMEeHTaIbHbIE METOJIbl M3YYEHHs BEIIECTB W MX IPEBpAIICHUN: HaONOJCHHE U
OIMCAaHNE JAEMOHCTPALIMOHHBIX OMBITOB: J€HATypalusi OEIKOB IIPU HArpEeBaHUU, LIBETHHIE peak-
U OEIKOB.

BbicokomoiiekyasipHbIe COeJUHEHHS

OcHOBHBIE TOHATUS XHMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHWI: MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO, CTETIeHb MOJMMEPU3ALNU, CPEIHAS MOJIeKysipHas macca. OCHOBHbIE METO-
JIbl CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUH — OJMMEPU3ALHS U ITOJIMKOHICHCALIMSL.

OKCIEepUMEHTAIbHBIE METO/Ibl M3YUYEHUs BEIIECTB M MX MPEBpAIlCHUN: 03HAKOMJIEHHE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.

MeXnpeaMeTHbIE CBS3H.

Peanuzanus MeXIpenMETHBIX CBSI3€H NpU M3ydEeHUM opraHmdeckoid xumuu B 10 kiacce
OCYILIECTBIISICTCS Yepe3 UCIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TakK M IO-
HATUH, SBJISIOIINXCS CHCTEMHBIMU JUISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.




OO0me ecTeCTBEHHO-HAYYHBIC TMOHATHS: SIBIICHHE, HAYYHbIH (akT, TUmoTesa, 3aKoH, Te€O-
pusl, aHAJIU3, CHHTE3, KJIacCU(pUKAIHS, IEPUOIUIHOCTD, HAOII0ICHUE, U3MEPEHHUE, SKCIIEPUMEHT,
MOJICIINPOBAHUE.

®dwusuka: Matepusi, SHEPTHsI, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUN YPOBCHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPCHUSI.

Buonorus: knerka, opranusm, ouochepa, 0OMeH BEIecTB B OpranusMe, (OTOCHHTE3, OHO-
JIOTUYECKH aKTUBHBIE BelecTBa (OCJIKH, YIIIeBOIbI, )KUPBI, (PEPMEHTHI).

['eorpadusa: MuHEpanbl, TOpPHBIE MOPOJBI, MOJE3HBIE HCKOMAEMBIE, TOIUIMBO, PECYPCHI.
TexHOoNOTHsI: MUIEBbIE TMPOIYKTHI, OCHOBBI PAaIlMOHAJIBHOTO MUTAHHS, MOIOIIME CPEJICTBA, Jie-
KapCTBEHHBIE U KOCMETHYECKHE INpernaparbl, MaTepHajbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMHUECKUH dreMeHT. AToM. Sapo aToma, H30TOoMbI. DIIEKTpOHHAast 0007I04Ka. DHEPTeTH-
YECKHEe YPOBHH, IMOIyPOBHU. ATOMHBIE OpOHTaIy, S-, P-, d- aeMenThl. OCOOCHHOCTH pacipesie-
JICHUSI JIEKTPOHOB IO OPOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOH-
Hasi KOH(UTyparus aToMOB.

Ilepnonnueckuit 3akoH u Ilepuommueckas cucremMa XHMHMYECKUX 31eMEHTOB /[l
H. Menneneesa. CBsi3b IEpUOANUYECKOTO 3aKoHa U [leproanueckoil cuCTeMbl XUMUYECKHUX DJle-
menToB JI. Y. MenpeneeBa ¢ COBpeMEHHOM TEOPHEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH H3Me-
HEHMsI CBOMCTB XMMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MU HPOCTHIX U CIOXKHBIX BEIIECTB I10
rpynmnam u nepuojam. 3HaueHue NepruoANYECcKOro 3aK0Ha B pa3BUTHU HAyKH.

Crpoenue BemjecTBa. XMMHYECKasi CBsI3b. BUIbI XUMUUECKOM CBSI3M (KOBaJEHTHAasl HEIO-
JSpHas U MOJSpHas, UOHHAsI, MeTajuinyeckas). MexaHnu3mbl 00pa3oBaHUsl KOBAJEHTHONW XUMHU-
4ecKoil cBA3M (OOMEHHBIN U JOHOPHO-aKIEeNTOpHBIN). BonoponHas cBs3p. BaneHTHOCTh. Dnek-
TPOOTpULIATENBHOCTh. CTeneHb OKUCIeHUs. VIOHbI: KaTHOHBI M AHUOHBI.

BemniectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMs. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. TUIBl KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA KpH-
CTaJUIMYECKOU PEIIETKU.

ITonsiTne 0 qucnepcHsIX cucremax. VICTHHHBIE M KOJUIOWIHBIE pacTBOPBI. MaccoBas 1o
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHuueckux coenuHeHuil. HoMeHknaTypa HeOpraHMYECKHX Be-
niecTB. ['eHeTnyeckas CBs3b HEOPraHMYECKUX BELIECTB, MPUHAMIEKAIIUX K Pa3IU4YHbIM Kilac-
cam.

Xumnueckas peakuus. Kiaccuduxanus XuMHUecKuX peakluii B HEOpraHn4eckoi u opra-
HUYECKOM XMMUU. 3aKOH COXPAHEHUSI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U IIPEBPALLCHUS YHEP-
UM NIPY XUMUYECKUX PEAKIUAX.

CxopocThb peakiuu, e€ 3aBUCUMOCTb OT pa3inyHbIX (hakTopoB. OOpaTuMble peakiuu. XHu-
Muyeckoe paBHoBecHe. DakTOphl, BIUAIOIIKME HA COCTOSHUE XMMHUYECKOro paBHoBecus. IIpuH-
mut Jle Ilatense.

OnexTponuTtuyeckas aucconuanus. CuibHble W cinadble 3JeKTposuThl. Cpena BOIHBIX
PacTBOPOB BEILIECTB: KUCJas, HEUTpalibHAsA, mienoyHast. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE pe-
aKLUN.

OKCIIEPUMEHTAIbHBIE METOJIbI M3YYEHUS BEIIECTB M WX NPEBPAIICHHUN: JEMOHCTPALMS
tabmun «[lepuonudeckas cucreMa xumuueckux snemerToB JI. Y. MenaeneeBay, uzydeHue Mo-
Jieneil KpUCTAIIIMYeCKUX PeIEToK, HaOM0AeHNE U ONMCAaHUE IEMOHCTPALIMOHHBIX U JJabopaTop-
HBIX OIBITOB (Pa3jIoKEHHE NEPOKCHIA BOJOPOAA B IMPHUCYTCTBUHM KaTaln3aTopa, ONpEeAciIEHUE
CpeZibl PACTBOPOB BEIIECTB € MOMOIIBIO YHUBEPCATBHOTO MHANKATOPA, PEAKLIMU HOHHOTO o0Me-




HA), MPOBEJICHNUE MPAKTUIECKON paboThl «BlMsHNUE pa3TUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHYE-
CKOM peaKium».

PacuérHpie 3amaun.

Pacuétpl Mo ypaBHEHHUSIM XUMHUECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMHUUYECKHUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM TTOHSATHUS «MACCOBAasi J10JI BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannst. [lonoxenne nemeramios B [leprognyueckoit cucteMe XUMUYECKUX JIEMEHTOB
. 1. MenneneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB. DU3NUYECKHE CBOMCTBA HEMETAIIOB. AJI-
JOTPOIHS HEMETAIIOB (Ha IpUMepe KUCIIOpoaa, cepbl, pochopa u yriepona).

XHWMHUYECKHE CBOMCTBA BaXKHEHIIIMX HEMETAJJIOB M UX COCIUHEHUN (OKCHUIOB, KHCIOPOI-
COJIEpXKaIINX KUCIOT, BOAOPOIHBIX COSTUHEHUN).

[IpruMeHeHrne BaXHEUIINX HEMETAIUIOB U UX coenuHeHud. Metambl. [lonoxenue meran-
noB B Ilepuoguueckoii cucreme xumuueckux snemeHtoB . M. MenneneeBa. OcoOeHHOCTH
CTPOCHHUSI AJICKTPOHHBIX 000JI0YEK aTOMOB MeTayliioB. O0mue Gu3n4ecKue CBOMCTBA METAIIOB.
CrutaBbl METaJUIOB. DIIEKTPOXUMUYECKUM Pl HANIPSDKCHU METAILIOB.

XHUMHYECKUE CBOMCTBA BaKHEHIITMX META/UIOB (HATPUH, KalIWi, KaJIbIIMK, MarHui, ajro-
MUHUH, IUHK, XPOM, JKeJIe30, Me/b) U uX coeauHeHuid. OO0mue croco0bl MOyYeHUsT METAJUIOB.
[IpuMmeHeHre METaIJIOB B OBITY M TEXHHKE.

OKCIEPUMEHTATbHBIC METOIbl U3YUCHUS BEIIECTB W WX MPEBPAICHUN: U3YyUECHUE KOJIICK-
i «MeTaJibl M CIUIaBbl», OOpa3lOB HEMETA/UIOB, PEIICHUE AKCIIEPUMEHTAIbHBIX 3ajad,
HaOJIOJICHUE U OMHMCAHUE JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THI-
pOKCHIa aTIOMUHUS C PAaCTBOPAMM KHUCJIOT M IIEI0YEH, KaueCTBEHHbIC PEAKIIMM HAa KATUOHBI Me-
TaJUIOB).

PacuétHble 3a/1a4u.

Pacuérer Macchl BemecTBa Wi 00bEMa Ta30B 1O U3BECTHOMY KOJUYECTBY BEIIECTBA, MaC-
ce iU 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, pPacu€Thl Macchl (00bEMa, KOJIH-
YEeCTBa BEIIECTBA) MPOIYKTOB PEAKIINH, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XMMHUS U KN3Hb

Ponps xumun B oOecrieueHUN YKOJIOTHYECKOM, SHEPTeTUUECKON U MUIIEBONM 0€30MacHOCTH,
pa3BuUTUU MenulMHBL. [[OHATHE O HAay4yHBIX METOAAaX MO3HAHUSA BEUIECTB M XUMHUYECKHUX peakK-
uuid. [Ipeacrasnenus: 00 00MKUX HAYYHBIX MPUHIIMITAX TPOMBIIIIICHHOTO TOTYUYEeHUS BAXKHEHIIINX
BEIICCTB.

UenoBek B MUpE BEIIECTB U MaTEPUAJIOB: BaKHEHIIINE CTPOUTENbHBIC MaTepUaNbl, KOH-
CTPYKIIMOHHBIE MaTepHallbl, KPACKHU, CTEKIIO, KEpAMHUKA, MaTepUaIbl Uil SJ€KTPOHUKH, HAHOMa-
TepHUasbl, OpraHUYECKUE U MUHEPATbHBIC YI0OPEHUSI.

XuUMHS U 3J0pOBbE UEJIOBEKA: IIpaBuiia UCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB, Mpa-
BIJIa O€30MaCHOTO MCIOJIb30BAHUS MTPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HHU.

MeXIpeIMETHBIC CBS3H.

Peanuzamus MeXnpeaMETHbIX CBS3€H MpU M3y4eHHUU OOIIEel M HEOpraHM4eCKOH XMMHHU B
11 xmacce ocyImiecTBIseTCS Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
HHKIIA.

OO0mre ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAydHbIN (haKT, TUTIOTE3a, 3aKOH, TEOPHsI, aHAJU3,
CUHTE3, KIacCU(UKaIs, TEPUOANIHOCTD, HAOIIOCHNE, YKCIIEPUMEHT, MOICTUPOBaHNE, U3Me-
peHue, siBJIeHHUE.

®dusnka: Matepus, SHEPrus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOI, pa-
JMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN yPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe Co-
CTOSIHHE BelIecTBa, (PU3MYECKHE BETUYUHBI H SIUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCUCTEMa, Onocdepa, MakKpo- U MUKPOIJIEMEHTHI, BUTa-
MUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpasbI, TOPHBIE MTOPO/IBI, TIOJIE3HBIE UCKOIIAEMbIE, TOIIIIUBO, PECYPCHI.




TexHoorus: XuMm4ecKas MNPOMBIINIJICHHOCTb, MCTAJUTYPIrHsd, IPOU3BOACTBO CTPOUTCIIBHBIX
MaTCpHraJoB, CENBCKOXO03IHCTBEHHOE IIPOMU3BOACTBO, NHIICBAA IMPOMBINIIICHHOCTh, apMall€BTH-
YCCKasl MPOMBINIJICHHOCTH, IMPOU3BOACTBO KOCMCTHUYCCKHUX IIpCapaTroB, IMPOU3BOJACTBO KOH-
CTPYKIHMOHHBIX MaT€PHAJIOB, SJICKTPOHHAA ITPOMBINIJICHHOCTH, HAHOTCXHOJIOTHH.



IL. ILTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSI YYEBHOI'O IPEJMETA,
YYEBHOI'O KYPCA (B TOM YHMCJIE BHEYPOYHOMI JESATEJBLHOCTH), YUEB-
HOT'O MOAYJISA

JIMYHOCTHBIE PE3YJIbTATHBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjIbTaTaM OCBOCHHS OOYYarOITUMUCS MPO-
rpaMM CpeaHero o0mero oO0pa3oBaHUs (JTUYHOCTHBIM, METAMPEAMETHBIM W IPEIMETHBIM).
Hayuno-Meronnyeckoil oCHOBOW isi pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS IMPO-
rpaMM CpeIHEro o0IIero 00pa3oBaHUs SBISETCS CHCTEMHO-IEATETbHOCTHBINA MOIXO/.

B cooTBETCTBUM C CUCTEMHO-AEATEIBHOCTHBIM MOJXOJ0M B CTPYKTYpE JUYHOCTHBIX pe-
3yJIbTaTOB OCBOCHHS MpeaMeTa « XUMUs» Ha YPOBHE CPEIHEr0 00IIero oOpa3oBaHusl BBIICICHBI
CJEYIOLINE COCTABISAIOIINE:

OCO3HaHUE 00YYaAIOIIUMHUCS POCCUMCKON IPakKIaHCKOM UACHTUYHOCTH — TOTOBHOCTH K Ca-
MOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJM4re MOTHUBAIUU K 00YUCHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUN JHMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN M UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH NEATEIHLHOCTU
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, MPUCYIIUMH EJIOCTHOW CHUCTEME XHMHUYECKOro oOpa-
30BaHUS;

HaJM4Ke TPABOCO3HAHUS SKOJOTUUECKOU KYJIbTYPhl M CIOCOOHOCTH CTaBHUTh IIEJIH U CTPO-
UTb KU3HECHHbIEC TIJIaHBI.

JIM9HOCTHBIC Pe3yIbTaThl OCBOCHUS MpeaMeTa «XUMHUS) JOCTUTAIOTCS B €IUHCTBE y4eO-
HOM M BOCIUTATEIbHON N1€ATEIHOCTU B COOTBETCTBMM C T'YMAaHHCTHUYECKHUMH, COLUUOKYIBTYP-
HBIMH, JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU U UJCAJIaMH POCCUHCKOTO TPakJIaHCKOTO 001IIe-
CTBa, IPUHITHIMU B OOIIIECTBE HOPMaMH U MPaBUIAMU MOBEIEHUS, CIOCOOCTBYIOIUMU MPOILIEC-
caM CaMOTIO3HAHUsI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHS JINYHOCTH O0YUaIOIINXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MpEAMETa «XUMHUS» OTPaKaT cHOPMUPOBAHHOCTH
OTIBITA TO3HABATEIFHON M MPAKTUUYECKON JEATEIHPHOCTH OO0YUYaIOIIMXCS M0 pean3alud MpUHs-
THIX B OOIIIECTBE IEHHOCTEW, B TOM YHCIIE B YaCTH:

1)rpaxaaHckoro BOCIMTAHUA:

OCO3HaHUS O0YYAIOUTUMUCS CBOMX KOHCTHTYIIMOHHBIX MpaB M 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MIPEACTABICHHUS O COLMAIBHBIX HOPMAxX M MPABUIIAX MEKIMYHOCTHBIX OTHOIIEHHUH B KOJI-
JIEKTUBE;

TOTOBHOCTU K COBMECTHOUN TBOPYECKOH JEATEIHHOCTH MPU CO3/IaHUU yIEOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITIOJIHEHHH XUMUUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MMPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI APYTUX
MIPU aHAJIM3E PA3TUYHBIX BUIOB YICOHOU JeATETLHOCTH;

2)IaTpHOTHYECKOr0 BOCIIUTAHUS

[IEHHOCTHOTO OTHOIICHHSI K MUCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTCUECTBEHHOU XH-
MUU;

YBaXEHUS K TPOIECCY TBOPUYECTBA B 00JIACTH TEOPHH M MPAKTHIECKOTO MPUMEHEHHUS XU-
MHUU, OCO3HAHHSI TOTO, YTO JOCTHKEHUS HAYKU €CTh Pe3yJbTaT JUTMTEIbHBIX HAOTIOACHUN, KPO-
MOTJIMBBIX YKCIIEPUMEHTATIBHBIX IOMCKOB, TTIOCTOSIHHOTO TPYy/Aa YYEHBIX U IPAKTHUKOB;

WHTEpeca W MO3HABATEeNbHBIX MOTHBOB B MOJYYCHUH U MOCIEAYIONEM aHaTu3e HHPopMa-
[IAU O TIEPEIOBBIX JOCTIKEHHUSIX COBPEMEHHON OTEUECTBEHHOW XUMUU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH  OIICHMBATh CHUTYaIldd, CBS3aHHBIE C XHUMHUYCCKUMHU  SIBICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICH-
HOCTH;



TOTOBHOCTHU OLICHUBATH CBOE IOBEACHUE U IIOCTYIKA CBOUX TOBAPUILEH C IO3ULUN HPAB-
CTBEHHBIX U NIPAaBOBBIX HOPM M OCO3HAHME MOCIEACTBUM ITUX ITOCTYIIKOB;

4)dopMupoBaHNs KYJIbTYPHI 310POBbSI:

IOHUMAaHMs LIEHHOCTEH 310pOBOro U 06e30macHoro odpasa *HU3HHU, HEOOXOJUMOCTH OTBET-
CTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUECKOMY 3/10POBBIO;

coOuro/ieHus MpaBuil 0e30MacHOro oOpalleHHsl ¢ BEIeCTBAaMU B OBbITY, IOBCEIHEBHOU
JKU3HU U B TPYAOBOU NEATEIBbHOCTH;

HNOHUMAaHMs LIEHHOCTHU MPaBWJ UHIMBUYaIbHOIO U KOJUIEKTUBHOIO G€30I1aCHOTO MOBeEIe-
HUS B CUTyalUsIX, YIPOXKAIOIIUX 310POBbIO U KU3HU JIFOJCH;

OCO3HAHMsI IOCJIEACTBUN M HENPUITUS BPEIHBIX NPUBBIUEK (YHOTPEOIEHHUS aJIKOIoJis,
HapKOTHUKOB, KYPEHHUS);

5)TpyoBOro BOCHIUTAHMS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTHU B Y4€OHO-HCCIIE0BATENbCKOMN JAESITENbHOCTH, O0IIIe-
CTBEHHO I0JIE3HOM, TBOPUYECKON U IPYTUX BUJAX JEATEIBHOCTH;

YCTaHOBKHM Ha aKTUBHOE Y4acTHE B PEIICHHUH IPAKTUYECKHUX 3a7a4 COLMAIBHON HAlpaB-
JIEHHOCTH (B paMKaXx CBOETO Kjacca, LIIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEeHMIO Mpodeccuil pa3IuyHoro poaa, B TOM YHCIIE Ha OC-
HOBE IIPUMEHEHUS IPEAMETHBIX 3HAHUN 110 XUMUHY;

YBa)X€HUs K TPYAY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYIO0BOU NEATEIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MHIMBUIYaJIbHOM TpaeKTOpHM 0Opa3oBaHUs, Oyny-
el mpo(eccuu M pean3aluu COOCTBEHHBIX KU3HEHHBIX TIAHOB C YYETOM JINYHOCTHBIX WHTE-
pecoB, criocoOHOCTEN K XUMHUH, UHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6)3K0/10r14eCcKOro BOCIIMTAHMS:

9KOJIOTUYECKHU 11e71eCO00Pa3HOro OTHOUICHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHUMAaHMs II100AJTBHOIO XapakTepa HKOJOTHYECKUX MpoOsieM, BIMSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

0CO3HaHMsI HEOOXOAUMOCTH HMCIIOJIb30BaHMSI JOCTHIKEHUM XMMHUU JIJIs1 peIlIeHHs] BOIPOCOB
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

AKTUBHOTO HENPUATUA ACUCTBUM, NMPUHOCAIIUX BPEX OKPYKAIOLIEH IPUPOLHOU cpere,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE KOJIOTMUYECKHE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIU4Ms Pa3BUTOIO 3KOJOTMYECKOTO MBIIIJIEHUS, SKOJOTHUECKONW KYyJIbTYpbI, ONBITA JIEs-
TEJIBLHOCTH DKOJIOTHYECKOM HAIPaBICHHOCTH, YMEHUs PYKOBOICTBOBATHCSI MMU B II03HABATEIIb-
HOM, KOMMYHUKAaTUBHON U COI[MAIILHON MpaKTHKE, CIOCOOHOCTU U YMEHHUS aKTHBHO NPOTHUBO-
CTOSITh MJICOJIOTHH XeMOpOoOHH;

7)UEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BU-
THUS HAYKH U OOILECTBEHHON MPaKTHKU;

NOHUMAaHMA CHelU(PUKY XMMUHU KaK HayKH, OCO3HAHUs e€ poiu B (hopMUPOBAHHM paLlUO-
HAJIbHOTO HAYYHOT'O MBILUICHHUS, CO3/IaHUU 1IEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEeM MHUpE
KAaK O €JUHCTBE NPUPOJBI U YEJIOBEKA, B IIO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEH U PELICHUU
po0JieM COXpaHEeHUsI TPUPOJTHOTO PABHOBECH S

yOeKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHUH JIJIs1 COBPEMEHHOW IMBUIIM3ALIUU: B €€ ryma-
HUCTHYECKON HaIPaBJIEHHOCTHU U BaXHON POJIM B CO3JJaHUHM HOBOM 0a3bl MaTepUaIbHOU KYyJIbTY-
PBl, pEIIEHUH TTI00aIbHBIX MPO0JIeM YCTOHUMBOrO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEpre-
TUYECKOM, MUIEBON M SKOJIOTMYecKOM Oe30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00ecCredeHun
YCIIOBUH YCIEIIHOTO TPY/AA ¥ SKOJIOTUYECKH KOM(POPTHOH KU3HU KaXKIOr0 YjeHa 00IIecTBa;

€CTECTBCHHO-HAYYHOU I'PAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IMO3HAHMS, UCIIOJIb-
3yeMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BATh MOJydaeMble 3HAHUS [T aHAIN3a
U O0BACHEHMsI ABJICHUN OKPY’KAIOIIEro MUpa M MPOUCXOAALIMX B HEM M3MEHEHUH, YMEHUs Je-



7aTh 0OOCHOBAHHBIE 3aKIIOYCHHS] HA OCHOBE HAy4YHBIX ()aKTOB M UMEIONINXCS JAHHBIX C LEIBI0
MOJTYYCHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIOJIb30BaTh XUMUYECKHIE 3HAHUS JIUISl PEIICHUs IPOOIeM
B PCATbHBIX KU3HCHHBIX CUTYaIIHSX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOM eI TEIbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HEINPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K aK-
TUBHOMY TIOJIYYCHUIO HOBBIX 3HAHUU MO XMMHU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSI-
MU,

MHTEpeca K 0COOCHHOCTSIM TpyZJa B Pa3iHuUHBIX cdepax MpodecCHOHATBHON NeATeNbHO-
CTH.

METAINPEAMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIC PE3yIbTaThl OCBOCHUSI YUEOHOTO IpeaMeTa «XUMHUS» Ha YPOBHE Cpejl-
Hero 001ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMbIe s (OPMUPOBAHUS MHPOBO33PEHUS OOYUAIOIIMUXCS MEXKIAUCIUILTUHAPHBIC
(MexXTpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPAXKAIOUIUE 1IEJTOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBINH (DAKT, TMPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HA0I0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAIbHbIC Y4eOHBIC NEHCTBUS (IMO3HABATEIbHBIE, KOMMYHUKATUBHBIE, PETyJATUB-
HBIE), oOecreunBarone GopMUpoBaHUe PYHKIIMOHATHHON IPAMOTHOCTH U COLUATBHON KOMIIe-
TEHIIMHA 00YYaIOIINXCS;

CIIOCOOHOCTh O0YYAIOIIMXCSl MCIOIb30BaTh OCBOCHHBIE MEXIUCUUIIMHAPHBIE, MHPOBO3-
3pEHUYECKHE 3HAHUS W YHUBEpCAJIbHbIC yueOHBIC JCHCTBUS B MO3HABATEILHOW M COLIMAIIBHOM
MpaKTHKE.

MeranpeameTHbie pe3yinbTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCAIBHBIMH YYCOHBIMU I10-
3HaBaTEeNbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JEHCTBUSIMHU.

OBjaieHUe YHHBEPCAJbHBIMH Y4eOHbIMU MO3HABATEIbHBIMHU JA€HCTBUAMM:

1) 6a3oBbIe JIOTHYecKHe 1eCTBUSA:

CaMOCTOSITENIbHO (OPMYJIUPOBATh U AKTyaIM3UPOBATh MPOOJIEMy, BCECTOPOHHE €€ pac-
CMaTpUBATh;

OTIPENIETISATh eI eATeIbHOCTH, 3a7]aBas apaMeTpbl U KPUTEPUU UX JOCTHXKEHHS, COOT-
HOCHUTD PE3YNbTaThl ACSITENFHOCTH C TOCTABIICHHBIMU IEJISIMH;

WCIIOJIH30BaTh MIPU OCBOCHUM 3HAHUW MPUEMBI JIOTHYECKOTO MBIIUICHHUS — BBIACIATH Xa-
paKTepHbIE MPU3HAKK MOHSATUN M YCTaHABIMBATH WX B3aWMOCBS3b, UCIOIB30BAaTh COOTBETCTBY-
OIIINE TIOHATHUSA JJIsl OOBSICHEHUS OTACIBHBIX ()aKTOB U SBJICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIACCU(DUKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHiA;

yCTaHaBIWBATh MPUINHHO-CIICJICTBEHHBIE CBS3H MEXTY N3YyIaeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTHBHBIC, NETyKTHUBHBIC, TI0O AHAIOTHH), BBISIB-
JSTh 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B PACCMAaTPUBAEMBIX SIBICHUAX, (JOPMYIHUPOBATH BHIBO-
JIbI U 3aKITFOUCHUST;

MPUMEHATH B TPOIIECCe MO3HAHUS, UCIOJIb3yeMble B XUMHUH CHUMBOJINYECKHE (3HAKOBBIC)
MO/JIEJIH, IPe0O0Pa30BBIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
XUMUYeCKass popMyIia, ypaBHEHHE XUMHUYECKON PEaKIUM — NP PEIICHUU y4eOHBIX IMO3HaBa-
TEBHBIX U MPAKTUYECKHUX 33/1a4, IPUMEHATh Ha3BaHHbIC MOJAEIbHBIC TIPECTABICHUS TSI BBISIB-
JICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKITHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE IeliCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MMO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIH;

(dbopMyIUpOBaTh eI U 337a41 UCCIICOBAHMS, HCIIOIB30BATh MIOCTABICHHBIE H CAMOCTOSI-
TETHbHO CHOPMYITMPOBAHHBIC BOIPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS W OCHOBHI 1Sl (hop-
MUPOBAHUS THIOTE3HI 11O TPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BJIQJICTh HaBBIKAMH CAMOCTOSTEILHOTO TUIAHUPOBAHUS M TIPOBEICHUS YICHUYECKUX IKCIIe-
PUMEHTOB, COBEpPIIICHCTBOBATh YMEHHUs HAONIOAATH 32 XOJOM TMPOIEcca, CaMOCTOSTEIBHO MPO-



THO3MPOBATh €ro pe3yibTar, (opMyIHpoBaTh 00OOIIEHUS U BBIBOABI OTHOCHUTEIHHO JOCTOBEP-
HOCTH pe3yJbTaTOB MCCIIEI0BAHNUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJIEIaHHON padoTe;

IPUOOpPETaTh ONBIT YYEHUUECKON MCCIIEN0BATEILCKOW M MPOEKTHOM NEATENbHOCTH, IIPO-
ABJISITh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METO/0B PEIIEHUs MTPaKTUYe-
CKHX 3aJ1a4, IPUMEHEHUIO PA3JIMYHBIX METOOB [T0O3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX MCTOUYHUKAX WH(pOpManuu (HaydHO-TIOMYJISIpHAs JInTepa-
Typa XUMHUYECKOTO COJEpXaHUs, CIIPaBOYHbIE 1OCOOMs, pecypcbl MHTepHeTa), aHanu3upoBaTh
UH(POPMALIMIO Pa3IMYHBIX BUIOB U (HOPM IMpe/CTaBICHHs, KPUTUIECKU OIICHUBATH €€ JOCTOBEp-
HOCTb U HEIIPOTHUBOPEYUBOCTD;

(dbopMynHpoBaTh 3aIpPOCHl M MPUMEHSATh pa3jIMYHbIE METOJBI MPHU MOUCKE U OTOOpEe HH-
bopmanyu, HeoOXOAUMOH [T BBINOJIHEHUS YUeOHbIX 3aJjau ONpPeaesIEHHOIO TUIIA;

nproOpeTaTh OIBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpepcTaBieHus nHpopManuu (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCTIOJIF30BaTh HAYYHBIN SI3BIK B KA4ECTBE CPENICTBA MPH padoTe ¢ XUMUYEeCKor mH(popma-
[UeH: MPUMEHATh MEXIpeAMETHbIE ((PU3NUEecCKue U MaTeMaTUYeCKue) 3HaKU U CUMBOJIBI, (Gop-
MyJIbl, a00peBUATYpPbI, HOMEHKIIATYDPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUSIMM:

3ajjaBaTh ~ BONPOCHl IO  CYIIECTBY OOCyXJaeMoW TeMbl B  XOA€ JAMaiora
W/WIIN TUCKYCCUH, BBICKA3bIBaTh UAEH, POPMYIUPOBATH CBOM IMPEIIOKEHUS OTHOCUTEIFHO BbI-
IIOJIHEHUS NIPEUIOKECHHOM 3a]a4u;

BBICTYNIaTh C MpPE3CHTAlMEl pe3ylbTaToOB I[O3HABATEIbHOW AESTEIBbHOCTH, MOITYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IPU BBINOJIHEHUM XMMHUYECKOTO KCIEPH-
MEHTa, MPAKTUYECKON paboThl MO HCCIENOBAHUIO CBOMCTB M3y4aeMbIX BEILLECTB, pealu3aluu
yueOHOro IIPOEKTa " ¢bopmynupoBaTh BBIBO/IbI
[0 pe3yJibTaTaM MPOBEAEHHBIX HUCCIEIOBAaHUM MyTEM COIJIacCOBaHMsSI MO3ULIUN B X0JIe 00CyXkae-
HUSL 1 0OMEHa MHEHUSIMH.

Osi1aieHHe YHMBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO TUIAHUPOBAaTh M OCYILECTBIATh CBOKO IO3HABATEIBHYIO NEATEIBHOCTD,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATh
npe/ularaéMblii alrOpUTM JIEHCTBUI NpU BBIOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(p(PEeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yYETOM MOTyYeHHUS] HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH J1eATEIbHOCTH Ha OCHOBE CaMOaHaIN3a U CaMOOLIEH-
KH.

HPEAMETHBIE PE3YJIbTATHI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsH OTPAKAIOT:

c(hOpMUPOBAHHOCTDH MPEICTABIICHUNA 0 XUMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYIHOM
KapTUHBI MHpa, POJIU XUMHH B TIO3HAHWUU SIBJICHUN MPUPOJBI, B (POPMHUPOBAHUH MBIILIICHUS U
KYJIbTYphI JINTYHOCTH, €€ QYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM /Il PEIICHUS TTPaKTH-
YEeCKUX 3a/1a4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0OPOBBIO U MPHUPOIHOMN
cpene;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpasl BKJIKOYAET: OCHOBOIIOJATAIOIINUE TTOH -
TUS (XUMHYECKHH DJIEMEHT, aToM, JJIEKTPOHHAs O00O0JIoUYKa aroMa, MOJIEKYJa, BaJIEeHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XUMHUYECKasi CBSI3b, CTPYKTypHas ¢opMyna (pa3BEpHyTas U COKpa-
ni€HHAsA), MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA OO0BEM, YrIepoAHBINH CKeneT, (yHKIMOHAIbHAs
rpymnna, pagudkani, U30MEpHs, H30MEPBI, TOMOJOTMYECKHM PsAll, TOMOJIOTH, YIJIEBOAOPOIbI, KUC-



JIOPOJ U a30TCOAEpKAILINE COEAUHEHNSI, MOHOMED, MTOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIE-
KYJISIpHbIE COEIMHEHUs); TEOPHUH U 3aKOHBI (TEOpHUS CTPOCHMSI OPraHMYECKHX BEIIECTB A.
M. bytiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJUYECKUM SI3BIK
XUMHUH; MUPOBO33PEHUYECKHE 3HAHUS, JIe)kKAlllie B OCHOBE MOHUMAaHUS MPUYMHHOCTH U CUCTEM-
HOCTH XMMHYECKHX SIBICHUH, (PaKTOJOTHUECKUE CBEACHUS O CBOMCTBAX, COCTABE, MONyYCHHH U
0e30MacHOM HCIOJIb30BAHUN BaKHEUIITNX OPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON Jesi-
TEJIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUMN BBISBIISATH XapaKTEPHbIC MPU3HAKU MOHATUH, YCTAaHABIMBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUU COCTABA, CTPOEHUS U
MpEeBpaIeHUI OPraHUYEeCKUX COEIMHEHU;

c(OPMHPOBAHHOCTh YMEHHH HCIIONB30BaTh XMMHYECKYIO CHMBOJIUKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpMYNl OPraHUYECKUX BEIECTB
U YpaBHEHUN XMMHUYECKHX pEakLuii, U3rOTaBIMBaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUTSL WJUTFOCTPAIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHaBJIUBATh MPUHAAJICKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K OINpeNeIEHHOMY Kiaccy/Tpymie coequHeHu (YriieBoao-
POJibl, KUCIIOPOJ M a30TCOJIEPIKAIIE COEIMHEHNS], BBICOKOMOJIEKYJIIPHbIE COEIUHEHMS), 1aBaTh
UM Ha3BaHus 1o cucreMatuueckorr HomeHknatype (IUPAC), a Takxke npuUBOIUTH TPUBUATIBHbBIE
HA3BaHUS OTJIENbHBIX OPraHMYECKHUX BELIECTB (ITHJIEH, MPOMMIIEH, alleTHIEH, 3TUJICHIJIMKOJIb,
runepus, ¢enon, dopManbaerui, aleTanblIeru], MypaBbHHas KHCJIOTa, YKCYCHas KHCIIOTA,
OJICMHOBAS KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a, PpyKTO3a, Kpaxmal, HEeJITI0I03a, TIIAIUH);

c(hOpMUPOBAHHOCTh YMEHUS ONPEACNATh BUIbl XMMHUUYECKON CBSI3U B OPraHMYECKUX CO-
€AMHEHUSX (OJUHAPHBIE U KPaTHBIE);

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSATH MOJOKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX Be-
miecTB A. M. byTiiepoBa [ij1s1 00bSICHEHHS] 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPO-
€HUS; 3aKOH COXPAHEHUsI MacChl BEUIECTB;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NYECKUE U XUMUYE-
CKH€ CBOMCTBA THUIHMYHBIX MPEICTABUTENCH PA3IMUHBIX KJIACCOB OPTaHUYECKHX BEIIECTB (METaH,
9TaH, TWIEH, IPOINUJIEH, alleTwIeH, Oyranuen-1,3, metunoyranuen-1,3, 6eH3071, METaHOI, dTa-
HOJI, STHJICHTJIUKOJIb, TIMIEPUH, PEHOI, alleTaabAeTHa, MypaBbHHAsl M YKCYCHAs! KMUCIOTHI, TJI10-
KO3a, KpaxMma, LeJUTI0JI03a, AMUHOYKCYCHasl KUCJIOTa), WIIIOCTPUPOBATh T€HETUYECKYIO CBA3b
MEXJYy HHUMH YpPaBHEHUSMH COOTBETCTBYIOLIMX XHWMHUYECKHX PEaKUUid C HCHOJb30BAaHUEM
CTPYKTYPHBIX (HOpMYII;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOUYHUKHU YTIIEBOJAOPOTHOTO ChIPhS
(HedTb, IPUPOMHBIN ra3, yroib), CHOCOObI UX NepepaboTKU M MPAKTUYECKOEe MPUMEHEHUE IpPOo-
JYKTOB IepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUW MTPOBOJIUTH BBHIYHCICHUS 110 XUMHYECKUM yYpaBHEHHSM (Mac-
CBbl, 00bEMA, KOMYECTBA UCXOJHOTO BEIIECTBA WIIM MPOAYKTA PEAKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BEII[ECTB
WM TIPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJACTh CUCTEMOW 3HAHHK 00 OCHOBHBIX METO/aX HAyYHOTO
MO3HAHUS, UCTIOJB3YEMbIX B XUMUU MIPH U3YUEHUU BEUIECTB U XUMUYECKHX SIBICHUHN (HAOM0Ie-
HUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICINPOBAHKE), UCIIOJIB30BATh CUCTEMHbIE XUMUYECKHE 3Ha-
HUS 711 IPUHATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIlUSIX, CBS3aHHBIX C BEUIECTBAMHU
U X IPUMCHCHUEM;

c(OpMUPOBAHHOCTh YMEHHUI COOMI0OIaTh MpaBUiIa MOJb30BAHUS XUMUYECKOW MOCYAON U
n1abopaTOpHBIM 000PYIOBAaHHEM, a TAK)KE MpaBHUiia OOPAIEHUS C BEIIECTBAMUA B COOTBETCTBHUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHI TIAHUPOBATH U BBITIOJHATH XUMUYECKHUI SKCIIEPUMEHT (TIpe-
BpalleHUs OPraHMYECKUX BEIIECTB IMPU HArpeBaHHUM, MOJIYYCHHE STUJICHA U M3YUYECHUE €ro
CBOICTB, Ka4eCTBEHHbIE PEAKI[MU OPraHMYECKHUX BELIECTB, JACHATypalus OeJIKOB MPH HarpeBa-
HUU, [IBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUH C MPABHJIAMHU TEXHUKU 0€30MAaCHOCTH TpH 00-



pallleHHH ¢ BEUIECTBAaMH U JIA0OPATOPHBIM 00OPYIOBAaHUEM, MPEACTABISATH PE3yIbTaThl XUMUYE-
CKOT0O JKCIIepuMeHTa B (hopMe 3alicH ypaBHEHUI COOTBETCTBYIOIIUX PEaKIHi U (HOpMyIupo-
BaTh BBIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATH XUMUUYECKYIO HH(OPMALIUIO, 110-
JTy4aeMylo U3 pa3HbIX UCTOYHUKOB (CpeAcTBa MaccoBoi nHpopmanuu, UHTEpHET U IPYTrHX);

c(OpMUPOBAHHOCTh YMEHUN COOJIOATh MpaBUiIa SKOJOTUYECKH I1IeJIeCO00Pa3HOro MoBe-
JIEHUS B OBITY U TPYJOBOU JEATCIILHOCTH B IEJISIX COXPAaHEHUSI CBOETO 370POBbs M OKPYKAIOIIEH
MIPUPOJHOMN Cpelibl, OCO3HABATh OMACHOCTh BO3JCHCTBUS HA >KMBBIE OPTaHU3MBbI ONPEIEIEHHBIX
OpPTaHMYECKUX BEIIECTB, MOHMMas cMbIich mokaszarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIs1 OOY4YaIOMIMXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbS: YMEHUE IMPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHMIA;

JUTSI CIICTIBIX Y CJIA0OBUISAIIUX OOYJAFOIIUXCS: YMEHHE UCITOJIb30BATh PEIbe(DHO-TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopmyiL.

11 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUs Kypca «OOIas U HEOpraHMYeCKass XUMHUs OTpaka-
I0T:

c(hOPpMUPOBAHHOCTh TPEACTABICHUN: O XHWMHUYECKOW COCTABJISIIONIEH €CTECTBEHHO-
HAyYHOU KapTHHBI MHUPa, POJIU XUMUU B MMO3HAHUH ABICHUUN NMPUPOABI, B (HOPMUPOBAHUH MBIIII-
JICHUS ¥ KYJIbTYPBI JIMYHOCTHU, ¢ (PYHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMON IS PEIICHUs
MPAKTUYECKHUX 3a7]a4 U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO U MPHU-
pOIHOM cpene;

BJIQJICHUE CUCTEMOW XMMHYECKUX 3HAHUI, KOTOPasi BKIOYAET: OCHOBOIIOJIArarolue MOHs-
TSI (XUMHYECKHI DJIEMEHT, aTOM, U30TOII, S-, P-, 0- 2IeKTpOHHBIE OPOUTAIH aTOMOB, HOH, MOJIE-
KyJia, MOJIb, MOJIIPHBIA OOBEM, BaJIEHTHOCTH, JEKTPOOTPUIATENILHOCTh, CTENEHh OKHCICHUS,
XUMHYECKasl CBA3b (KOBaJEHTHAs, MOHHAs, METalNInYecKas, BOJAOPOHAs ), KpUCTAJUIMYECKas pe-
mIETKA, TUMBI XUMUYECKUX PEaKIUil, pacTBOpP, AJIEKTPOJUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTHYE-
CKasl JUCCOLMAIusl, OKHCINTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKOH peaklMK, XUMHUUECKOe
paBHOBECHE); TEOPUU M 3aKOHBI (T€OpUS DIEKTPOIUTHUYECKON TUCCOLMAIUU, TMEPUOANYECKUN
3akoH [[. 1. MeHieneeBa, 3aKOH COXpaHEHHSI MacChl BEUIECTB, 3aKOH COXPAaHEHHS U MpeBpalie-
HUS YHEPTUU NMPU XUMHUYECKUX PEAKLHUAX ), 3aKOHOMEPHOCTH, CHMBOJIUYECKUN S3bIK XUMHUH, MU-
POBO33pEHUECKHE 3HAHUS, JISKAIINE B OCHOBE MMOHUMAHUSI TPUIMHHOCTA U CUCTEMHOCTH XUMHU-
YeCKUX SBJICHMI, (AaKTOIOTHYECKHE CBEACHHS O CBOMCTBAX, COCTaBE, MOJYYCHUN U OE30IIaCHOM
WCIIOJIb30BAHUN BOKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOUN NEATEITbHOCTH
YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC NMPU3HAKU MOHSATHN, YCTAaHABINBATH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHMCAHMM HEOPTaHUYECKHUX
BEILECTB U UX IPEBPAILLECHHUI;

c(OpMUPOBAHHOCTh YMEHUH HCIOIH30BaTh XUMHUYECKYIO CHUMBOIUKY HJISi COCTaBJICHHUS
dbopMya BEHIECTB W ypPaBHCHUH XHMMHYECKHUX PEAKIH, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIC Ha3BaHUS OTIEIBHBIX HEOPTAHMUYECKUX BEIIECTB (YrapHBIA ra3, yrie-
KHCJIBIN Ta3, aMMHUaK, TaliéHas M3BeCTh, HETAIIEHAs! U3BECTh, MUThEBAS CO/IA, MUPUT U JAPYTHE);

c(OpPMUPOBAHHOCTh YMEHUN ONPEENSITh BAJIGHTHOCTD M CTETIEHb OKUCICHHSI XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
MeTajuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUI KPUCTAJUIMUECKOW PEIETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJIEKYJIIpHasi, HIOHHAs, METaJUINYeCKas), XapakTep cpeibl B BOJIHBIX pac-
TBOpaX HEOPTraHUYECKUX COCAUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHUN YCTAHABIIMBATH NMPUHAIJICKHOCTh HEOPTaHUYECKUX BEIIECTB
0 MIX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpYIIe COeTUHEHUN (TIPOCThIE BEIIECTBA — METAJUIBI U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);



c(OPMHPOBAHHOCTh YMEHHUH  PAaCKphIBaTh CMBICHT MEpHOAMYEcKoro 3akoHa [Jl.
U. MenneneeBa U IEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO U MPOTHO-
CTHYECKYIO ()YHKIINH;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XHMHYE-
ckux onemeHToB 1-4 mnepuonos Ilepuoauyeckoi CUCTEMBI XUMHUYECKHMX 3JIEMEHTOB /.
W.MenaeneeBa, UCHONB3Ysl HMOHATHSA «S-, P-, O-3JEKTPOHHBIC OpPOUTAIM», «IHEPreTHYCCKHUE
YPOBHMY», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U HX CO-
€UHEHU! Mo nepuoaaMm M rpynmnaMm llepuoguyeckoil cUCTeMbl XMMHUYECKHX 3J€MEHTOB /.
H. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) OOIIME XUMHUUECKHUE CBOMCTBA
HEOPraHWYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, ITOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJYy HEOPraHMYECKMMHU BEUIECTBAMU C MOMOLIBIO YPAaBHEHUH COOTBETCTBYIOLIUX XH-
MHUYECKUX PEAKIIN;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATH XUMHUYECKHE PEAKIHUU MO Pa3IuYHbIM
NpU3HAKaM (YUCITy U COCTaBy PEarnpyoIiX BEIIECTB, TEIULIOBOMY d((eKTy peakiuu, u3MeHe-
HUIO CTETICHEeHW OKUCIICHUS JIEMEHTOB, 0OpPaTUMOCTH PEAKIUH, YUaCTUIO KaTaanu3aTopa);

c(OpMUPOBAHHOCTh YMEHUHN COCTAaBJISATh YPABHEHMSI pEeaKLUUi pa3InYHbIX TUIIOB, ITOJHbIE
U COKpallEHHBbIC YPaBHEHUS pEaklUi MOHHOTO OOMEHa, YUMTHIBAas yCIOBHS, MPU KOTOPBIX 3TH
peaKkuu UAyT 10 KOHILIA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAMUTH PEAKIIMH, MOATBEPKIAIONINE Ka4yeCTBEHHBIN CO-
CTaB pa3JMYHBIX HEOPraHMYECKHX BEIIECTB, PACIIO3HABATH ONBITHBIM ITyTEM HOHBI, NPUCYT-
CTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX BELIECTB;

c(OpMUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEAKIMH OT
pa3INyYHbIX (PAKTOPOB; XapakTep CMEIICHH] XUMUYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT BHEIII-
Hero Bo3zzaeicTus (mpunuun Jle larense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTeprU30BaTh XUMUYECKHE MTPOLIECCHI, JIeKalllie B OCHOBE
MPOMBIIIJIEHHOTO MOJyYEHUSI CEpPHOM KHUCIIOTHI, aMMHaKa, a Takke CpOpPMHUPOBAHHOCTH Ipe-
CTaBJIEHUH 00 OOLIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX MPoOIeMax XMMUYECKOTO MPOuU3-
BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBHIYMCIEHUS C UCIOJIb30BAHUEM IMOHITHUS «Mac-
CoBasl JI0JIsl BEILIECTBA B PAacTBOPE», OObEMHBIX OTHOILIEHHUH ra30B MPU XUMUYECKUX PEaKIIUsX,
Macchl BellecTBa UM 00bEMa Ia30B MO MU3BECTHOMY KOJIMUYECTBY BEILECTBA, MAcCe UIH 00BEMY
OJIHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOr0 3P¢eKTa peakiii Ha OCHOBE 3aKOHOB
COXPaHEHMsI MacChl BELECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MpaBUia MOJH30BAHUS XUMUYECKON TMOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOpaIIeHHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMHPOBAHHOCTh YMEHHH IIAHUPOBATh M BBIIOJIHATh XUMUYECKUN SKCIIEPUMEHT (pas-
JIO’KEHHE NEPOKCUIAa BOJOPOAA B MPHUCYTCTBUM KAaTalIM3aTOpa, ONPENEIIEHUE CPebl PaCTBOPOB
BEIIECTB C TMOMOIIbI0 YHMBEPCAJIHHOTO MHAWKATOpA, BIUSHHUE pa3IMYHBIX (PAKTOPOB Ha CKO-
POCTh XMMHUYECKON peaKIMM, peaklui HOHHOTO 0OMeHa, KaueCTBEHHbIE PeaKkMu Ha cynbdar-,
KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHUS, PELICHHE HKCIEPUMEHTANbHBIX 33734 110
TemaMm «Mertamib» 1 «HemeTamib») B COOTBETCTBUH C IPABUJIAMU TEXHUKH O€30MaCHOCTH MpU
0OpalIeHn! ¢ BEIEeCTBAaMH U J1a00paTOPHBIM 000pYI0BaHUEM, IIPEACTABIATh PE3yIbTaThl XUMHU-
YECKOTro dKCIepuMeHTa B (hopMe 3anKcH YpaBHEHHHM COOTBETCTBYIOUINX peakiuil U GopMyIupo-
BaTh BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO HH(OPMALIHIO, M10-
Jy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeACcTBa MacCOBOM KOMMYHHUKaLUu, IHTepHET 1 Apyrux);

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOATh MpaBUiia YKOJIOTHYECKU I1eJIeCO00pa3HOro MoBe-
JIeHUs B OBITY U TPYIOBOH JEATEIBHOCTH B LENISAX COXPAHEHUS CBOETO 3/I0POBbS U OKpYXKarolei
MIPUPOJIHOM Cpelibl, OCO3HABATh OMACHOCTh BO3JCHCTBUS HA KMBbIE OPraHU3MbI ONPEIEIEHHBIX



BeIeCcTB, MoHUMas cmbica nokazatens [1/IK, mosicHsITh Ha mpuMepax crocoObl YMEHBIICHUS U
MPEIOTBPALICHHS UX BPEITHOTO BO3ACHCTBUS HA OPTaHU3M UEIOBEKa;

I OOY4YarOMIMXCSl ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3JI0POBbS: YMEHUE MPUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

JUISL CIIETIBIX M CIIA00BUASAIIMX O0YJAIOIIUXCS: YMEHUE HCIIONIb30BATh PENbe(pHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaitns ms 3anucu XxuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHME C YKA3AHUEM KO/IMYECTBA AKAJEMHUYECKHUX YACOB, OTBOAUMBLIX HA
OCBOEHHE KAXJIOW TEMBI YYEEHOT'O NPEIMETA, YYEBHOI'O KYPCA (B TOM YHCJIE BHEYPOYHOM JIES-
TEJBbHOCTH), YYEBHOI'O MOJYJISI U BO3MOXKHOCTH UCIOJIB30BAHUSA 110 3TOM TEME SJIEKTPOHHBIX (LU ®-
POBBIX) OBPA3OBATEJ/IBHBIX PECYPCOB, ABJAIOIUXCA YYEBHO-METOAUYECKUMU MATEPUAJTTIAMU (MVYJIb-
TUMEJIUHHBIE ITPOT'PAMMBI, SJIEKTPOHHBIE YUEEHUKHU U 3AJIAYMHUKH, DJIEKTPOHHBIE BUBJIUOTEKH, BUP-
TYAJIBHBIE JIABOPATOPUU, UT'POBBIE ITPOI'PAMMBI, KOJUVIEKIIUN IUPPOBBIX OBPA3OBATEJIbBHBIX PECYPCOB),
UCHOJB3YEMBIMHA JIJISI OBYYEHUS U BOCIHHUTAHHMS PA3JIMYHBIX I'PYII MOJb30BATEJIEM, IIPEJICTABJIEH-
HBIMU B JIEKTPOHHOM (HU®POBOM) BUJIE U PEAJIM3YIOIIUMU JTNJAKTHYECKHUE BO3MOXHOCTU UKT, CO-
JAEP)KAHUE KOTOPBIX COOTBETCTBYET 3AKOHOIATEJIBCTBY Ob OBPA3OBAHUU

10 kmace
Ne /it | Tema ypoka KosimdectBo yacoB DnekTpoHHbIe (LIU(POBHIC) Yuer PII Bocniutanus
Bcero | Kontp. | Ilpakr. | oOpa3oBaTesbHbIE PECYPCHI
paboThl | paboOThI

1 XuUMHYECKUH 371eMEHT. ATOM. DJIeKTpoHHas kKoHpu- | 1 bubmmorexa [IOK
rypaiysi aTOMOB https://m.edsoo.ru/7f419506

2 [Iepnoanueckuii 3axoH u [lepuoanueckas cucrema 1 bubmmorexa [IOK [enp boponuHckoro
XUMHYeCKHX dnemMeHToB J. Y. Menpaeneesa, ux https://m.edso0.ru/7f419506 CpaKeHUs
CBSI3b C COBPEMEHHOM TEOPHUEN CTPOEHUSI aTOMOB

3 3aKOHOMEPHOCTH U3MEHEHUs CBOWCTB XuMuueckux | 1 bub6nuorexa [IOK
SJIEMEHTOB M UX COCTUHECHUH 110 TPYIIIaM U TIEPHO- https://m.edsoo.ru/7f419506
JaM. 3Ha4eHue MeprHoAMUYECKOro 3aKOHA U CHCTEMbI
xuMuueckux aemeHToB .M. MenzaeneeBa B pa3Bu-

TUU HAyKH

4 Crtpoenue BemiecTBa. XUMHUUYECKasi CBSI3b, €€ BUJIBL; 1 bubnuotexa [JOK JleHb pOXKIeHUs pyCCKO-
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H. https://m.edso0.ru/7f419506 r0 Y4eHOTr0, MUCaTes
Bonopoanas cBs3b Koncrantuna Dayapno-

Bu4a [{nonkosckoro
(1857 - 1935)

5 BanenTHOCTB. D1EKTPOOTPUIATENBHOCTh. CTENEHB 1 bubmuorexa [JOK JleHb BocniuTaTens u
oKHcIeHHs. BeriecTBa MONEKyYIAPHOTO M HEMOJIEKY- https://m.edso0.ru/7f419506 BCEX JOMIKOJIBHBIX Pa-
JIIPHOTO CTPOEHHUS OOTHHMKOB

6 [Tonsatue o npucnepcHbix cucremax. IcTuHHbIE 1 1 1 bu6nmoreka [JOK



https://m.edsoo.ru/7f419506
https://m.edsoo.ru/7f419506
https://m.edsoo.ru/7f419506
https://m.edsoo.ru/7f419506
https://m.edsoo.ru/7f419506

KOJIJIOUIHBIE PacTBOPBL. MaccoBast 10715l BENIECTBA B
pacTBope

https://m.edso0.ru/7f419506

Jlenb yuurens

7 Knaccudukanust 1 HOMEHKJIaTypa HEOPTaHHIECKUX bubmuoreka [JOK Hensb otia B Poccun
coeauHeHui. ['eHeTHYECKas CBSI3b HEOPraHUMYCCKUX https://m.edsoo.ru/7f419506
BEIIECTB, Pa3JIMUHbIX KJIACCOB
8 Krnaccudukanus XuMHYECKUX peaKIuii B HEOPTaHH- bubnmoreka [JOK
YEeCKOM M OpPraHMYeCKON XUMHH. 3aKOH COXPaHEHUS https://m.edsoo.ru/7f419506
Macchl BELIECTB; 3aKOH COXPAHEHHUS U MPEBPAIECHUS
SHEPruu NPU XUMHUYECKUX PEaKLUIX
9 Ckopoctb peakiuu. OOpaTuMble peakiuu. XuMu4ae- bubnuorexa [JOK JleHb maMsITH MOTHOIIIX
CKO€E PaBHOBECHE https://m.edsoo.ru/7f419506 [PU UCIIOJHEHHH CITY-
AKEOHBIX 00s3aHHOCTEN
COTPYJHUKOB OPraHOB
BHYTpPEHHUX 11 Poccun
10 [TpakTiueckas pabota Ne 1. «BnusiHue pa3zinuuHbIX bubnuoreka [JOK
(haKTOpOB HA CKOPOCTh XUMUYCCKOW PEAKITHI) https://m.edso0.ru/7f419506
11 DJeKTpouTHYEeCKas aucconuanus. [lonarue o Bo- bu6mmoreka [JOK Jlenb maTepu B Poccun
nopoaHoM mokasarene (PH) pactBopa. Peakiun https://m.edsoo.ru/7f419506
MOHHOTO oOMeHa. ['uaponu3 opraHM4eckux 1
HEOPTaHMYECKUX BEIICCTB
12 OKHUCIUTENbHO-BOCCTAHOBUTENbHBIC peakinu. [1o- bubnuotexa [JOK Jenb ['ocygapcTBEeHHOTO
HSATHE 00 AIIEKTPOJIM3€E PACIIaBOB M PAaCTBOPOB CO- https://m.edsoo.ru/7f419506 repba Poccuiickoit ®e-
e Jiepanuu
13 KonrtponbHas pabdora no pazaeny «Teopetnueckue bub6nuorexa [IOK Jlenb 106poBoOIbIIA
OCHOBBI XUMHUH https://m.edsoo.ru/7f419506 (BostonTtepa) Poccuu
14 Merauibl, ux nosioxxenue B Ilepuoguueckoii cucre- bu6nmoreka [JOK Henb Koncrurynuu
Me XUMH4YeCcKuX daemMenToB JI. . Menneneesa u https://m.edsoo.ru/7f419506 Poccuiickoit ®enepanuun
0Cc00EHHOCTH cTpoeHHs aToMOB. O01Me Ppusnueckue
CBOMCTBA METAJUIOB
15 CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PST bubmuorexa [IOK
HaNpPsDKSHUH METAJUIOB https://m.edso0.ru/7f419506
16 XUMHYECKUE CBOWCTBA BAXKHENILINX METAJIJIOB bubnmoreka [JOK 31 nexabps - HoBsiif ron

(HaTpWii, KN, KAJIBIIMIA, MarHui, ATFOMAHAN) U UX

https://m.edsoo.ru/7f419506
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COCIUHEHUN

17 XHUMHYECKUE CBOMCTBA XPOMA, MEIU U UX COEIUHE- bubmmorexa [IOK
HHUI https://m.eds00.ru/7f419506

18 XuMHUYECKHEe CBOMCTBA IIMHKA, YKeJIe3a U UX COe/U- bubmuoreka [JOK PoxxnectBeHckue
HEHUU https://m.edsoo.ru/7f419506 KOJISIIKU

19 [TpakTiaeckast paborta Ne 2. "Pemenue 3xcriepuMeH- bubnmoreka [JOK JeHb cHsITHS 0I0Ka b
TANBHBIX 33734 110 TeMe «MeTauibl» https://m.edsoo.ru/7f419506 Jlenunrpana;

20 Hewmeranibl, ux nonoxxenue B [leproanueckoit cu- bubnmoreka [JOK Jenb pazrpoma coBet-
cTeMe XuMudeckux snementos J[. 1. Meneneesa u https://m.edso0.ru/7f419506 CKUMM BOWCKaMH HEMEI-
0COOEHHOCTH CTPOEHHUS aTOMOB KO-(paIImcTCKUX BOKCK B

CranuHrpaackoit OuTBe

21 ®uznyeckue CBOWCTBAa HEMETAIIIOB. AJIJIOTPOIHS bubnuorexa [JOK JleHp mamsaT u poccusi-
HEMETaJIOB (Ha MpUMepe KHCI0poaa, cepsl, pocdo- https://m.edsoo.ru/7f419506 Hax, UCTIOJIHABIINX CITy-
pa u yriaepozaa KEOHBIN JIOJIT 3a Mpee-

samu OreyecTBa

22 XVMHYECKUE CBOWCTBA I'aJIOTEHOB, CEPBI U UX CO- bubnnoreka [JOK Mesx1yHapOaHBIH J1eHb
CIMHCHUI https://m.edsoo.ru/7f419506 POJTHOTO SI3bIKA

23 XuMHUecKue cBOMCTBa a30Ta, pocodpa 1 UX coeu- bub6nuorexa [IOK
HEeHUH https://m.eds00.ru/7f419506

24 XHUMHUYECKUE CBOMCTBA YIiIepoJa, KpEMHHUS U UX CO- bu6nuorexa [IOK MexayHapoaHbIi
eIMHEHU N https://m.edso0.ru/7f419506 JKEHCKUU JICHb

25 IIprMeHeHre BaXXKHENIINX HEMETAJIOB U UX COEIIU- bu6mmoreka [JOK [Ipa3gauk MacneHuis
HEeHUH https://m.eds00.ru/7f419506

26 O06o01IeHre 1 cucTeMaTr3alis 3HaH|H 110 TeMe bubmuorexa [JOK JleHb BoccoeIMHEeHUS
«Hewmetamibry. Beraucinenns mo ypaBHeHUSIM XUMU- https://m.edso0.ru/7f419506 Kprima ¢ Poccueit
YECKUX PEaKIUil M TEPMOXUMHUECKHE PACUEThI

27 [TpakTrueckas pabota Ne 3. «Pemienue s3xkcnepruMeH- bubnnoreka [JOK Bcemupsslii 1eHp TeaTpa
TaJAbHBIX 3a7a4 o Teme "Hemeramisr"» https://m.edsoo.ru/7f419506

28 KonTtponbnast pabota mo Temam «Metamnsi» u «He- bubmuorexa [JOK Mex1yHapoaHbIi 1€Hb
METAJLIBI» https://m.edsoo.ru/7f419506 IITHUL]

29 Heoprannueckue u opraundeckue KuciaorTsl. Heop- bubmuorexa [IOK JleHb KOCMOHABTUKHU
TaHUYECKUE U OPTaHUYECKUE OCHOBAHHSI https://m.edso0.ru/7f419506

30 AmboTepHble HEOPTaHUYECKUE U OPraHUYECKHE CO- bubnuoreka [IOK
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CAUHCHNA. I'eneTnmueckas cBA3b HCOPraHN4CCKUX U
OpTraHN4YCCKUX BCIICCTB

https://m.edso0.ru/7f419506

31 Ponb xumun B oGecriedeHur IKOIOTHIECKOM, SHEp- bubmuoreka [JOK [Ipaznuux BecHbl n
TFeTUYECKOM M MHUIIEBOM 0€30MaCHOCTH, Pa3BUTHU https://m.edsoo.ru/7f419506 Tpyna
METUTITUHBI
32 [IpencraBnenus 00 0OMIMX HAYYHBIX MPUHLIUIIAX bubmuorexa [IOK
IPOMBIIIJICHHOT'O IMOJIYYEHHS BAXKHEHIITNX BEIIECTB https://m.edsoo.ru/7f419506 9 mas — Jlens [Toben
33 YenoBek B MUpE BEIIECTB U MAaTEPHAIIOB bubmmorexa [IOK Jenb nerckux odie-
https://m.edsoo.ru/7f419506 CTBEHHBIX OpraHU3aIui
Poccun
34 XUMHUS U 30pPOBBE UEIOBEKA bubnuorexa [JOK

https://m.edsoo.ru/7f419506
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