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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTEIBHON TPOTPAMMBI CPEIHEr0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE OO0Opa3oBaTelbHbIE MPOrPaMMBblI, U
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt cTpateruy 00y4YeHus, BOCIUTAHUS U PA3BUTHUS 00yUYaIOIIUXCs CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TPeOOBAHUM K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0pOBbI0 M TPUPOAHONW cpene. Peanmmusyercss xumuyeckoe oOpa3oBaHue
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AINK, B CO3/IaHUU HOBOM 0a3bl MaTepHalIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMHU, XHMMS CTaJIA
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M XKHU3HU Kaxaoro uineHa odOmiectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
IHEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBbSL.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 UM IS  BBIPAOOTKH  MHPOBO33PEHUECKHX
OpPUEHTUPOB, YCIIEIIHOTO BKJIKYEHUS B JKU3Hb COLMYMa, NPOJOJLKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0ecrnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOIroooOpasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYEHHI0 YydyeOHOro Marepuajia u 0O0ycCJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX W  JIIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chOpMHPOBAaHHBIE Ha YPOBHE OCHOBHOIO 00ILero 0Opa3oBaHUs MEPBOHAYAIBHbBIE
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUsI, O XUMHUUYECKOU PEAKLIUH.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTMUECKUX MO3HIIMMA,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, A TAKXKE O XMMHUYECKHMX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMH HayKaMM, PacKpbIBalOT €€ POJIb B IIO3HABATEJIBHOM M IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XHWMHEW, KPUTUYECKH OCMBICIHMBATh MH(GOPMAIUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMMXCA MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pelIeHUs] MPOTHUBOPEYMII MEXKIYy HOBBIMH (paKTaMM U  TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIUTAHMS, Pa3BUTUA U COLMAIM3ALUU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3IMyYHBIX BHJOB JCSATENBHOCTH: pEUIeHHs] NpoOsieM, IOWUCKa, aHalu3a M
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 001Iero o0pa3zoBaHus, IPU ONPEICTICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE $3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYITHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsigy ¢ aTuMm, conepxaTenbHas XapaKTepUCTUKA LIeJIel U 3a]1ay U3y4CHHS
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OoJbllleld CTeNeHH OTAAETCA  MpearnovYTeHHe
MPAKTUYECKOM KOMIIOHEHTE COJAEp>KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTHBHOT'O MOJIYYEHUS 3HAHUN W NPUMEHEHHUS WX B PEaIbHOU KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUICKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAIBHOE 3HAYEHUE [UIS Pa3IUYHbIX BHIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIHUSHUSA BEIIECTB M XUMHUYECKHX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBHUH C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHKE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBIEHHOCTH XWMHUHU, €€ BaXKHOH POJM B PEIICHUH TI00aIbHBIX MPoOsieM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIP30BAHUS TIOMYyYEHHBIX 3HAHWWA I TPUHITHS TPAMOTHBIX DEIICHUHA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oomiero oopazoBaHusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COJEPXKXAHUME OBYUYEHUSA 10 KJIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHUYECKOM XMMHUH

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€Opusi CTPOEHUS OPraHUYECKHUX
coequHennit A. M. bytnepoBa, e€ ocHOBHBIE TOJI0keHUs. CTPYKTYypHBIE (POPMYJIBI
OpPraHWYECKUX BewmecTB. l'omonorus, wu3zoMepusa. XuUMUYecKas CBsI3b B
OpTraHUYECKUX COCTMHEHUSX — OJIMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPIraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepuajaMd Ha HUX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
ONMCAHNE AEMOHCTPALMOHHBIX ONBITOB 10 MPEBPALICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psAA. MeTaH W 3TaH —
OpocTeiiline NPEeACTaBUTENN aJKaHOB: (PU3WYECKUE U XHMUYECKHE CBOMCTBA
(peakuu 3aMelleHus] U TOPEHUs), HAXOXKJECHHWE B MPUPOJE, TMOJyYEeHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
OpocTeilline NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPHU3AIIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BaKkHeWIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALIETUIIEH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu rajoreHUpOBaHMUSI U HUTPOBAHUS), MOTyYEHUE U MpPUMEHEHHe. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NONyYeHue u npumenenue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKALMMHA K
Pa3JIMYHBIM KJIACCaM.



[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), mupoau3. [IpomykTer
nepepaboTku He(TH, UX MPUMEHEHHUE B NMPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEepUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLICHUM:
O3HAKOMJIEHME C o0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MoIeIMpOBaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHNUE ITHIIEHA
Y U3Y4YECHHE €TO CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM MPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAy
MOJIEKYJIaMU CIIUPTOB. J/lelicTBHE METaHOJIa U ATAHOJIA HAa OPraHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl Peaklus Ha MHOIOAaTOMHBIE CIHPTHI). JleiicTBHE Ha
opraHusM 4yenoseka. [I[pumenenne rmmuepuHa U STUICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anmpnerugpl U Kemowuwvl. DopManpaerui, aUETAIBAECTHI  CTPOECHUE,
¢uznyeckue U XMMHUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBa (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), modyyeHue u NpuMeHEHHE.
CreapuHOBasi U OJEMHOBas KUCJIOThI KaK MPEACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

CnoxxHble >(QUpbl KakK MPOU3BOJHBIE KAapOOHOBBIX KHUCHOT. [uaponus
cinoxHbIX 3¢upoB. Kupsel. 'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.

YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbl, (U3NYECKHE U XMMHUYECKHE CBOWCTBAa (B3aUMOJAEHCTBHE C




runpokcugoM meau(ll), okucnenne aMmmuadHbiM pacTBopoM okcuuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ononornyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak npupojHbie monuMepbl. CTpoeHue Kpaxmala U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUM:
MpOBE/ICHUE, HAONIOJCHHE U ONMHMCAHHE JEMOHCTPAI[MOHHBIX OMNBITOB: TOpPEHHUE
CIIUPTOB, KauYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcusmoM wmeau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIHMIEPUHA C
rugpokcuom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), B3aumoneicTBHe Kkpaxmana C HOJOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHrie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOJYKTOB PEAKIIUN).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTH Kak aM(pOoTepHble opranuyeckue coeanHenus. dusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUpOJIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHEeHMs. IlepBruuHas,
BTOpUYHAsT M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHUsS] BEIIECTB W HUX MPEBpaIlCHUI:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYpalus OEIKOB MPH
HarpeBaHuM, LIBETHbIE pEaKLUU OEIIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSIS MOJICKYJIApHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUNA:
O3HAaKOMJIEHUE C o0Opa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanusanyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAIW3, CUHTE3, Kiaccu(ukanus, NepuoOJUUHOCTh, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®dusuka: wmaTtepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKya,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTrocuHTEe3, OMOJIOTMYECKH AaKTHBHBIC BellecTBa (OENKH, YIIeBOABI, JKHPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepruaIbl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeziesieHusl 3JIEKTPOHOB MO OpOUTAIAM B aTromax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CucCTeMsl
xumudeckux aneMeHToB Jl. M. MeHnpaeneeBa ¢ COBpEMEHHOU TEOPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHAbl XWMHYECKON CBS3U
(koBaJIeHTHasl HEMOJSIpHAs W IOJSpHAsl, WOHHAsA, MeTauimdyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJCHTHONW XHWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

Bemectsa MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEILECTBA. THIBI KPUCTAJUIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.



[TonsTue o nucnepcHbix cucteMax. VICTUHHBIE WM KOJUIOMJHBIE PAaCTBOPHI.
MaccoBas 10J11 BEEeCTBa B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCITMHEHUM. Howmenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccupukammss XUMHYECKHMX — peakmuil B
HEOPraHUYECKOM M OPraHUYeCKON XHMMHH. 3aKOH COXPAHEHUS MAcChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
xuMH4decKkoro paBHoBecus. [Ipunnun Jle [latense.

DnektponuTuyeckas auccounanus. CuiabHble U ciadble 35eKTponuTsl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl W3YyYE€HUS BEIIECTB M WX MPEBPALICHUIM:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIM3ATOPA, ONPEAECICHUE CPEIbl pAaCTBOPOB BEIIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEAKUUH HOHHOrO OOMeHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMHUYECKHUE PACUEThl, PACUEThl C HCHOJIB30BAHUEM TMOHATHUS «MacCOBas
JTOJIS1 BELLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilonoxkenne HemetayuioB B Ilepuogmueckoi  cucteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3ryeckre CBOICTBA HEMETAJJIOB. AJUIOTPOINHMS HEMETAUIOB (Ha MpuUMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M UX  COCOWHEHUU  (OKCHUIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENUIINX HEMETAJIOB U UX COCAUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoinr cucteMe XMMHUYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O6mume (usnyeckue cBoricTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKHAN Pl HAIPSHKEHUI METaJUIOB.



XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHHUKE.

DKCIEPUMEHTAJIbHBIE METO/Ibl H3YyYE€HHS BEIIECTB M HX IPEBPAIICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATIBLHBIX 3a7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAI[MOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérurle 3amaun.

Pacuétpl Maccel BelecTBa MU 00bEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO
W3 BEUIECTB UMEET IPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMun B 00€CIEUYEHUM SKOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPHUHIUIIAX  TPOMBIILICHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHST U 3J0pOBBE YEJIOBEKA: MpPaBWJIA HCIMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B ITIOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanmuzanusi  MeXnpeAMETHBIX  CBA3€W TMpU  HU3YYCHUH  OOmer
HEOpPraHU4eCcKol XuMuM B 11 Kiacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHATUH, TakK W TIOHATUM, SBIISIFOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiaccupuKaius, TMepUOJUIHOCTh, HaAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYUHBI U €IUHUIIBI UX
M3MEpPEHUSsI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTema, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC MCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoOorHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITUIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, IMPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTepHAalIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

IVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA ITPOI'PAMMBI 110 XMMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHUS
OOy4YaroNIMMHUCSL TMPOTpaMM  CpeaHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM — Jiis
pa3pabOTKH TIIAHUPYEMBIX PE3yJbTaTOB OCBOSHHUS MPOTPaMM CPEIHET0 OOIIero
0o0pa3oBaHus SIBJSIETCS CUCTEMHO-AEATEIbHOCTHBIN TTOAXOI.

B COOTBETCTBHM C CHUCTEMHO-ACSATEILHOCTHBIM IOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHsS» Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHus BBIJICICHBI CIICIYIOIINE COCTABIISAIOIINE:

OCO3HAHUE OOYYAIOUIUMUCS POCCUMCKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIbBHOCTU U CAMOOTIPEICTICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMUYHOCTU HA OCHOBE
KITFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPAJAUIIHKI 0a30BOM HAYKU XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJCTBOBATHCS B CBOECH
JEATEIIbHOCTH 1IEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAMHM, MPUCYIIUMHU I€I0CTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIMYKUE MTPABOCO3HAHUS HKOJIOTHIECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
LETU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS MpeaMeTra «XHUMHUsS» IOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WaealaMd POCCHUUCKOTO TPaKTAHCKOTO OOINECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMM U TpaBWIAMH  TOBEJEHUSA, CIHOCOOCTBYIOLUIMMHU  IIpoleccaM



CaMOIIO3HAHUS, CAaMOPAa3BUTUS M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
O0yJarOIITIXCsl.

JIndHOCTHBIE peE3yNIbTAaThl OCBOCHUA IpeaMeTa «XHUMHUSD»  OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OIbITA I103HABATEILHOW M TMPAKTUYECKOW JESATEIHbHOCTH
oOydJaromuxcs 1Mo peaanu3aiiy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIEC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBOKEHUSI K 3aKOHY U IIPABOIOPSAJIKY;

MPEJICTABICHUSI O COLMAIBHBIX HOPMaX M MpaBWIAX MEKINYHOCTHBIX
OTHOILICHUW B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKON AESATEILHOCTU MPHU CO3JAHUU YYEOHBIX
MPOCKTOB, PEIICHUH Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHECHUHU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHMMaTh W MNPUHUMATh MOTHUBBI, HaMEPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IUYHBIX BUIOB YU4EOHOU JAEATEILHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIUTAHUSA

LIECHHOCTHOT'O OTHOIIEHWSI K WMCTOPUYECKOMY M HAYYHOMY HACJECIHIO
OTE€YECTBEHHON XMMUH;

YBOXKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTM TEOPUU M MPAKTUYECKOTO
MPUMEHEHUSI XUMHUH, OCO3HAHMSI TOTO, YTO JOCTHXKEHUS HAYKU €CTh PE3ybTar
JUTUTEIBHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  AKCICPUMEHTAIBHBIX  ITOMCKOB,
MTOCTOSIHHOTO TPYyJla YYEHBIX U MTPAKTUKOB;

MHTEpECa M TO3HABATEJIBHBIX MOTHBOB B IMOJYYEHUM U IMOCIECAYIOIIEM
aHanau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUIX COBPEMEHHON OTE€UECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEJICHUS;

CITOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHbIE C XUMUUYECKUMHU SBICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEACHUE U ITOCTYIIKM CBOUX TOBAPHUILEH C
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHWE TMOCJIEACTBUN OSTHUX
MOCTYIIKOB;

4) GpopMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAaHWS IIEHHOCTEW 310poBOoro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;



cCOOMIO/IeHNsT TIpaBWi 0€30MacHOro OOpaleHusi C BENeCTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MOHMMAHUSl 1LEHHOCTH TPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYaIIUAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCHEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NESATEIbHOCTH, OOIECTBEHHO IMOJE3HOM, TBOPUYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PELICHUH MPaKTHUYECKUX 3a]a4
COI[MAILHOM HAIMPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

UMHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGeccuil pa3IudHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUMN 110 XUMHUH;

YBaKEHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAWBUIYATbHON TpPaeKTOPUU
oOpazoBaHusi, Oyaymieil npodeccu U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTUYECKHU 11€J€CO00Pa3HOT0 OTHOUIEHUS K TMPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TMPOOJIEM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BAaHUS JIOCTHKCHUM XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHAILHOTO MPUPOIOTIOIb30BAHMUS;

AKTUBHOTO HENPHUATUS JCWCTBHH, TMPHUHOCAIIMX BpEH OKPYKAIOIIEH
MPUPOTHON Cpeie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHUYCCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYUsl PA3BUTOTO 3KOJIOTHYECKOTO MBIIIJICHHUS, YKOJOTUUECKON KYJIBTYPHI,
oTbITa NeATEeIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO TNPOTHUBOCTOSTH HJICOJOTHHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CHeNU(PUKA XWMHHM KaK HayKd, OCO3HaHUS e€ poird B
(GbOopMHpPOBAaHUM PALMOHATIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JIaHUU II€JIOCTHOTO



IpECTaBICHUS 00 OKPYXaroIleM MHUpPE Kak O €JUHCTBE MPHUPOJbI U YEIOBEKa, B
MO3HAHUHM TPUPOJTHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpodJieM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHHM JUISI COBPEMEHHOMU
OUBWIM3AIMK: B €€ TyMaHUCTHYECKON HaNpaBICHHOCTH M BaXHOM pOJM B
CO3/IaHMU HOBOM 0a3bl MaTepUaNbHON KYJIbTYpBI, PEUICHUH TNI00ATBHBIX MPOOIeM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUUECKOM, MUIIEBON U
HKOJIOTUYECKOM O€30I1aCHOCTH, B Pa3BUTUH MEIUIMHBI, OOECIEUYEHUU YCIIOBUI
YCIEWHOr0 TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HM KaXKIOro 4ieHa
00IIIECTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TOHHUMAHHUS CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
[OJTy4yaeMble 3HAHUA Ui aHAIM3a U OOBSICHEHUS! SBJICHUH OKPY’KaIOILEro MUpa U
IPOUCXOAAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 0O0CHOBAHHBIE 3aKIIOUECHUS Ha
OCHOBE HAy4yHbIX (AKTOB W UMEIOUIMXCA JaHHBIX C MENbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIONIb30BaTh XUMHYECKHE 3HAHUS s
pelIeHus mpoOJieM B peasibHBIX )KU3HEHHBIX CUTYALINAX;

MHTepeca K MO3HAHUIO U UCCIIeI0BATENbCKON eI TENIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHWWA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOMI

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yJbTaThl OCBOSHUSI YUEOHOTO TpeaMera «XUMHs» Ha
YPOBHE CpeaHero o0I1iero 00pa3oBaHus BKIIOUYAIOT:

3HAYMMBbIE JUISL dbopmMupoBaHUS MHPOBO33PEHUS oOydJaronmxcs
MEXIUCIUIUITMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUINE
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CcHeluPuKy METOJ0B IO3HAHMS,
HCIIOJIB3YEeMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliece, CUCTeMa, Hay4YHbI (akT, MPUHITUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieIoBaHNe, HAOI0IeHNEe, N3MEPEHNE, IKCIIEPUMEHT U APYTHE);

YHUBEpCAJIbHBIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

peryJsiTUBHbIE), oOecreynBarome dbopmupoBaHue (GyHKUIHOHATBHON
TPaMOTHOCTH M COITMAJIbHOM KOMITIETEHIIUU 00yYarouInXcs;
COCOOHOCTD o0yJaromuxcs UCIOJIB30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHUYECKHUE 3HAHWSA W YHUBEPCAIbHBIC YYCOHBIC
JIEUCTBYS B IO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.



MertanpeqMeTHbIE PE3YAbTAThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETryJATHUBHBIMU
JICICTBUSIMH.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHBbIMH NMO3HABATEIbLHBIMHU
NeUCTBUSMMU:

1) 0a3oBbIe JIOrHYeCKHe TeHCTBUS:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONpPEACsATh LEJIU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHITHS I OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBaHUSI M KPUTEPUU HJIs KJIacCU(PUKAIIMU BEIIECTB M
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyXAeHUS (MHIAYKTUBHbIC, JEIYKTUBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUST B pacCMaTPUBAEMBIX
SABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yeMbIe B XUMHH CUMBOJHUYECKUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas (opMmysia, ypaBHEHHE XHMHUYECKOM
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEICTABICHUS ISl BBISIBJICHUS] XapaKTEPHBIX
MPY3HAKOB U3y4ae€MbIX BEIIECTB U XMMUUYECKUX PEAKIIMA.

2) 6a3oBble HcCIeA0BATEIbCKHUE eiiCTBHSI:

BJIaJIETh OCHOBAMHM METOJIOB HAy4HOTO TO3HAHMS BEIIECTB U XUMHUUYECKHUX
peaxKLuii;

dbopMyIUpOBATH IS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITETLHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MIO3HAHUS W OCHOBBI JIJIT (DOPMHUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJI0M
mpoIiiecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro Pe3ynbTar, (HopMyInpoBaTh
00001IIeHNS ¥ BBIBOJIbI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIICOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;



npuoOpeTaTh OMBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NEATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IOMCKY METOJIOB pEIIEHUs] NPAaKTUYECKUX 3aJay, NPUMEHEHUIO pa3IMYHBIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ unpopmMaumei:

OPUEHTHPOBAThCSI B PAa3JIMYHBIX HCTOYHUKAX WH(popMauuu (HAy4dHO-
NOMyJIsipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAHUA, CIPABOYHBIE IO0COOMS,
pecypcol MHTepHeTa), aHanmu3upoBaTh MH(OPMALMIO PA3IMYHBIX BUIOB U (opM
IIPE/ICTABIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTB;

(GOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU TMOUCKE H
orObope wuHpOpMaLMK, HEOOXOJMMOM [IJIl BBINOJHEHHS Y4eOHBIX 3ajad
OIPEACIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  NpeICTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM s3bIK B KayecTBE CpeAcTBa MHpu padoTe ¢
XUMUYECKON WHPOpMAIMel: TPUMEHSATh MEXIpeaAMeTHbIe ((U3ndecKkue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMyJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJMYECKHE CpEACTBA
HaIJISTHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUSMMU:

3aJ1aBaTh BOIPOCHI M0 CYIIECTBY OOCYKJaeMOW TEMbl B XOJ€ JUaJlora W/Win
JUCKYCCUHU,  BBICKa3blBaTh WA, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEI0KEHHOM 3a1auH;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHUKAMH TP BBINIOJHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIEIOBAHUIO CBONCTB
M3y4YaeMbIX BEILECTB, pealn3alud y4eOHOro npoekra u (hopmMyaupoBaTh BbIBObI
[0 pe3yJbTaraM MPOBEIEHHBIX HCCIEAOBAHUN MYTEM COTJIACOBAHUS IMO3WLMN B
X0J1e 00CYX ICHHS 1 OOMEHA MHEHUSMH.

OByaeHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYIIECTBISATH CBOI I0O3HABATEIbHYIO
NeSATEIbHOCTh, Ompenensis e€ Lenu W 3aJadyd, KOHTPOJIMpPOBaTH U 1O Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATH TpEIaracMblii ajirOpuT™M JACHCTBUN MpuU
BBIMIOJJTHEHUH Y4E€OHBIX U HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Y4E€TOM TMOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHYECKUX PEAKLIMSIX;



OCyHICCTBJATE CAMOKOHTPOJIb CBOEH ACATCIIPHOCTH Ha OCHOBC CaMOadHaJIM3a
H CaMOOIICHKH.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAXKAOT:

cOPMHPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHH B TIO3HAHWM SIBICHUMN
OpupoAbl, B (QOPMUPOBAHMM MBINUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(YyHKIHOHATIBHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS] IPAKTUYECKUX 3aa
U 9KOJOTMYE€CKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3[0POBBIO M MPUPOAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAOIIME TOHATUA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTass U COKpalEHHas), MOJb, MOJIpHas
Macca, MOJIApHBIH OOBEM, YIJIEpOAHBIM CcKeneT, (yHKUMOHANbHAs TpYIIIa,
paguKall, U30MEPHUsI, U30MEPBI, TOMOJIOTUUECKAN PSAZ, TOMOJIOTH, YIJIIEBOAOPOIBI,
KHCJIOPOA M a30TCOAEpkKAIIUE COCIAMHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHUS
opranudeckux BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIOJIb30BaHUM BaKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
NPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKA,;

c(OpMHPOBAHHOCTh YMEHUW BBISIBIISATh XapaKTEpHbIE MPU3HAKU TOHSTHIM,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOIIWE IMOHATHS MPU
ONMCAHWU COCTaBa, CTPOCHHUS U MPEBPALICHUN OPTraHUYECKUX COCTMHEHU;

c(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W ypaBHEHUH XUMHYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETIM MOJIEKYJl OPTaHUYECKHX BELIECTB I WILTIOCTPALUU HX
XUMHYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHABIUBATh MPHUHA/JICKHOCTh HM3YyYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHUN (yrieBOJOpPOAbl, KHUCIOPOA M a30TCOAEpPIKAIIUe



COEIMHEHUS, BBICOKOMOJICKYJIIPHbIE COEJUHEHHMS), JlaBaTh WM Ha3BaHUS II0
cucremarnyeckoir HoMmenknatype (IUPAC), a Taxxke NpUBOAWTH TpPUBUAIHHBIC
Ha3BaHMS OT/ACJIbHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWICH, AalETHUIICH,
ATWICHIJIMKOJb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHCIIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TIII0KO03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABl XUMHYECKOW CBSI3H B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUSI MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemiects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPa3IHMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIeH,
Oyranuen-1,3, metwnOyraauen-1,3, OEH30Jl, METAHOJ, STAHOJ, STUJICHIJUKOJIb,
TIUIEpUH, (EHON, aleTalbJACeTul, MypaBbUHAasi U YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUITI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), HILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUN C
HCITIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIEBOOPOHOIO
Chlpbs (HE(QTh, NTPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepabOTKU U
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(OPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEHIECTBA WIIM IMPOJYKTa
peakiMu 1O W3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEILIECTB UJIU MPOYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOJeHUE, U3MEPEHHE, DIKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCIIOJIB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS Uil TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh TPaBUa MOJIH30BAHUS XHMUYECKOM
MOCY/IOl U JIa0OpaTOpHBIM O0O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (IIpEBpAIEHUS] OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, MOJIyYEHUE
TWJIEHA M M3YyYEHHE €ro CBOMCTB, KayeCTBEHHbIE pPEAKIMU OPraHUuYECKUX



BEIIECTB, JCHATypalus OENKOB MpU HArpeBaHUH, I[BETHBIE PEAKIMH OEJIKOB) B
COOTBETCTBHUHM C TIpaBWJIaMU TEXHUKM O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH U JIa0OpaTOPHBIM O00OpPYAOBAaHUEM, MPEACTABIATH pPE3YIbTAThI
XMUMUYECKOTO JKCIepUMEHTa B (hopMe 3alucH YpaBHEHUH COOTBETCTBYIOLIUX
peaxiuii 1 GopMyIHPOBATh BBIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyld M3 pa3HBIX MCTOYHHUKOB (CPEICTBa MAacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMHPOBAHHOCTh ~ YMEHHUH  CcOONIONATh  NpaBUia  SKOJIOTMYECKH
1eJIecCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B IEJAX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPYXKAIOLIEH MPUPOTHON Cpeabl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHU3MBI OMPEICIEHHBIX OPraHUYECKUX
BellecTB, NoHUMas cMbica nokazarens 1K, mosicHaTs Ha mpumepax crnocoObl
YMEHBILIEHUS M TMPEAOTBpAILlEHUs] HMX BPEIHOTO BO3JEUCTBUS Ha OpraHU3M
YeII0BEeKa;

JUIST 00y4aroUINXCs ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3/IOPOBBSI: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX TIMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIIETIBIX M CJIA0OBUIAIIMX OOYy4aroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. Bpaiins nis 3anucu XUMUYECKHUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJIU XUMHH B TIO3HAHUM SIBJICHUUN
npupoasl, B  (QOPMUPOBAHWUM MBINIUICHUS W KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIS PEIICHUS IPAKTUICCKUX 3a1ad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOW  XHMHUYECKHMX  3HAHUM, KOTOpash  BKJIIOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3J€MEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XMMUYECKasl CBA3b
(koBaJIeHTHas, MOHHAsI, METAJJTHYECKas, BOJOPOAHAs ), KpUCTAIIMYECKasl pEIIETKa,
TUMBl XUMHUYECKUX  PEAKLIHM, PpacTBOp, IJIEKTPOJUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] JAUCCOIMALIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCThH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus



ANEKTPOJIMTUYECKON JIHcconmanuu, nepuogudyeckut 3axkoH [[. M. Menpeneesa,
3aKOH COXPaHEHUS MAacChl BEIIECTB, 3aKOH COXPAaHEHHsI M MPEBPAILCHHS SHEPTUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHYECKNE 3HAHUs, JIEKAIUME B OCHOBE ITIOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XMUMHYECKHX SIBICHUN, (PAKTOJIOTMYECKUE CBEJICHUS O CBOMCTBaX,
COCTaBE, MOJIYYEHUH U 0€30I1aCHOM HCIOJIb30BAaHUH BAXKHEHIINX HEOPraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESATEILHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHUU BBIABISITh XAapaKTEpPHbIC NPU3HAKU IOHATHUH,
YCTaHaBJIMBAaTh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
coctaBieHuss (OpMyJd BELIECTB M  YPAaBHEHHM  XMMHYECKUX  pPEaAKIUH,
cuctematudeckyto HomeHkinatypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJEIBHBIX
HEOpPraHWYECKUX BellecTB (yrapHblii ra3, YIJIEKMCIbIM ra3, aMMHakK, ram€Has
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, MIOHHAs, METAJUIMYECKas, BOJAOPOHAsS) B COCUHEHMSIX, THUII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHad,
VMOHHAsl, METAJJIMYECKas), XapakTep Cpeibl B BOAHBIX pACTBOPAX HEOPraHUYECKHUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBAaTh IIPUHAIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneIeHHOMY KJaccCy/TpyIie
COEIMHEHHH (ITPOCTBIE BEIIECTBA — METAUIBl U HEMETAJIIbI, OKCUIbI, OCHOBaHUS,
KHUCJIOTBI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMbICI NEPUOANUYECKOro 3aKoHa /1.
N. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mnepuogos Ilepuoanueckoil cucTeMbl
xumuueckux smemeHToB JI. M. MenneneeBa, WCIONb3ysAd HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opouTanu, «QHEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHUYECKUX 3JIEMEHTOB M MX COECIWHEHUN
10 nepuonaaM u rpymnnaM Ilepuonuueckoi cucteMbl XUMHAYECKUX diieMeHToB 1. U.
Mengeneena;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMHUCHIBaTh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHbIX  KIJIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE TIE€HETHYECKON CBA3M MEXKIY HEOPraHU4YECKUMU
BEILECTBAMH C ITOMOILBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIAM;



c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XUMHYECKHUE PEAKIIUU TI0
pa3IMUHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BEIIECTB, TEIIOBOMY
ahdexTy peaknu, W3MEHEHUIO CTEMeHEH OKHUCIICHHS SJEMEHTOB, 0OpaTUMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUW pPa3IUUHBIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEeaKIuid HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, TIPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;

cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIHMH, TMOJATBEPKIAIOIINE
KAueCTBEHHBIM COCTaB pPa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIONIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  pPacKpbiBaTh CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBUTEBHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PABHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larensbe);

chOpMHPOBAHHOCTh YMEHUW XapaKTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JeXale B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH TPEACTABICHUM OO0 OOIIMX HAYYHBIX MPUHIMIAX U
HKOJIOTUYECKUX MTPOoOIeMax XMMHUYECKOTO TPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUN TPOBOJUTH BBIYHCICHUS C MCIOJIH30BAHUEM
MOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHYECKUX PEAKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOro 3((eKTa peakiuid Ha OCHOBE 3aKOHOB COXPAaHEHMS] MacCChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHUYECKOM
MOoCyIol U J1abOpaTOpHBIM O0OpPYAOBAaHHUEM, a TaKXKe IMpaBwia OoOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO JT1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUTAHUPOBATH W BBHITIOJHATh XUMHUYECKHMA
AKCHEPUMEHT (Pa3JIoKEHUE MEPOKCUIA BOJAOPOJa B MPUCYTCTBUM KaTaIU3aTOPA,
OTpENICJICHUE Cpelbl PAacTBOPOB BEIIECTB € TOMOIIBI  YHUBEPCAIBHOTO
WHJUKATOPa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON pEeaKIlu,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIC peaKIMu Ha cynbdaT-, KapOoHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIIEHUE SKCIEPUMEHTAIIbHBIX 3aJad MO
temam «Metaiub»y U «HeMmetaiib») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0e30MacHOCTH MPHU OOpAIllEHUH C BEUIECTBAMU M JIA0OPATOPHBIM 000pPYAOBaHUEM,



NOPECTaBISTh PE3yJIbTaThl XUMHYECKOrO HSKCIepuMeHTa B Qopme 3amucu
YPaBHEHUH COOTBETCTBYIOLIMX pEaKIUil U (HOPMYIUPOBaTh BBIBOJBI Ha OCHOBE
3TUX PE3YNbTATOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWia  DKOJOTHYECKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYJIOBOM JIE€ATENBHOCTH B IEJAX
COXpaHEHHUs] CBOETrO 3/I0POBbSi U OKPY’KaIOIIEeW MPUPOTHOM Cpellbl, 0CO3HABAThH
OIACHOCTbh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBI OTPEEIEHHBIX BEIIECTB, TOHUMAS
cmbicit mokazarens IIJIK, moscHATP Ha mnpuMepax cHocoObl YMEHBLIEHUS U
MPEIOTBPAIICHUS X BPEHOTO BO3JEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL  CIENbIX M CHA0OBUASIIMX OOYYalOIIUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaitns nis 3anucu XUMUYECKUX

Gopmy



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCKOH XUMUH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYCCKUX COSAMHEHUN A. 3
M. bytneposa
Htoro no paznemny 3
Paznea 2. Yriesogopoasbl
2.1 [IpenenbHble yraeBoAOPOABI — aJKAHbI 2
29 HenpenenbHble yriaeBOIOPOIbI: ATKEHBI, 6 1
' QJIKaIUEHBI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [TpupogHBIE HCTOYHHUKH YTIEBOIOPOIOB U 3 1
' uXx nepepaboTKa
Hroro 1o pasneny 13
Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Crnuptsl. Genon 3 1
3.2 Anbnerunsl. KapOoHOBBIE KUCITIOTBI. 7 1
' Croxusie 3QUpBI
3.3 YrneBoabl 3 1 1
Wroro no pazueny 13




Paznen 4. A30Tc0uepmamne OpraHn4eCKuc COCINHCHU A

4.1 AMUHBI. AMUHOKUCIIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokoMoJIeKy /i pHbBIE COCAUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Bojgokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XMMHYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMUYECKHe peakluu 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Merannbl 6 1
2.2 ‘ Hewmeramist 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BEIIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 ‘ XuMus ¥ )KU3Hb 4
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OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 3
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