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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOM 00pa30BaTENbHON NpPOrpaMMBbl CpedHEro oOIIero oOpa3oBaHMs
(®OIT  COO), npencraBieHHbIX B DeaepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHoM cTtaHgapre COO, c¢ yuérom KoHmenmuu mnpenoaBaHus
y4eOHOro mnpeameTra «XHUMHsD» B 00pa3oBaTeNIbHbIX OpraHu3anusax Poccuiickoi
denepauuy, peamu3yOIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrpPaMMbI, H
OCHOBHBIX TNOJNOKeHHW «CTparerum pasBUTHS BOcOUTaHuUA B Poccuiickoi
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K ONPENEICHUIO
oOwiel crpaTeruy 00y4eHusl, BOCIUTAHUS U Pa3BUTHUS O00YUYarOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie ToyioxkeHuss PI'OC COO o B3anMoOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMOe BBIITY CKHUKAMH
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpazoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
NO3HAHMS 3aKOHOB NMPUPOAbI, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YelioBEeKa, a TakKe DSKOJOTMYECKH OOOCHOBAaHHOIO OTHOIICHHUS K CBOEMY
3M0POBbI0 M TPUPOAHON cpene. Peanusyercss xXuMuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha YPOBHE CpeHEero o0IIero 00pa3oBaHUs CPEACTBAMH y4EOHOTO
npeaMera «XUMHUsSD, COJIep)KaHHMEe M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMe MO XUMHHM C y4€TOM crneun(uKd HayKd XUMHHM, €€ 3Ha4eHHs B
NO3HAHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBAa, a TaKXKe C Y4ETOM
oOlMX 1eaed MW MPUHLMUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMUsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib B
COBPEMEHHOW IMBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.



Ona BHOCHUT CBOHM BKJaa B (JOPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEICTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IHHCTBE
IPUPOJIBI U YeNIOBEKa, KOTopoe (HopMHUpYyeTcs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAOLIETO MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla W SKM3HU KaXJI0ro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBliEHA Ha PpEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.

B cooTrBercTBHM C OOIIMMH LEISIMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YUYECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydaronmxcs, HEOOXOOUMYK0 WM JJs  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B IKU3Hb COLUYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Oprannveckas xumuss» u «OOmas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4eckor XxuMuu. @OpMUPOBAHUE JAHHOU CUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMera 00ecrnedyuBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XuUMHus» copMupoBaHa B MporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYEeHHI0O YydeOHOro Marepuaja U O0ycCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOoBHSAX. Tak, B Kypce OpraHMYecKol XHWMHHM BEUIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIEKTPOHHBIX
OpeICcTaBICHU O cTpoeHuu BeunlecTB. CBeaeHHs 00 H3y4daeMblX B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHndecKod XUMHM IIOJyYarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[Tox HOBBIM yTriIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHU4ecKas



XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTUYECKUX MO3ULUH,
rIyoke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BELECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKKE O XUMUYECKUX PEAKLUMSIX, UX CYLIHOCTU H
3aKOHOMEPHOCTSAX MNpPOTEeKaHus JomnoyiHsgeTrcss B Kypcax 10 um 11 kmaccos
AJIIEMEHTAaMHU COJAEpKaHMsI, UMEIOUMMH KyJIbTYPOJOTUUYECKHM W NPUKIATHON
XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3M XHMHU C
JpYIrMMH HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U IMPAKTUUYECKOU
JEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHTAHHUIO YBAKEHHSA K IPOLIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XHUMHUHU, TOMOTAOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POpPMALUIO U
OPUMEHATh €€ i1 TOMNOJHEHUs 3HAaHWM, pelmeHus HWHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS  M3YYEHHS OpPUEHTUPOBAHO  Ha
(dbopMupoBaHUE y 0O0YyYarOIIUXCS MHPOBO33PEHUECKONM OCHOBBI Ul MOHUMAaHMS
¢unocopckux uied, TaKux Kak: MaTepUaIbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBJICHUNA MyTEM OSKCIEpPUMEHTA H
pellieHusT MPOTUBOPEYMH MeEXAy HOBBIMU (akTaMM UM TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHKE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmnane pemeHuss 3agad  BOCIHUTAHUSA, Pa3BUTHS M COLMATU3ALMU
oOyyaroluxcsl MPUHATBIE NMPOrpaMMON MO XMMHU TOAXOAbI K OIpPEIEICHHIO
COJEp)KaHUS U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (opMHpoBaHHUE
YHUBEPCAIbHBIX Y4Y€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENBCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B npakTuke npenojgaBaHus XMMHM Kak HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHus, TaK U Ha YPOBHE cpesiHero od1iero oopa3oBaHusi, IPU ONPEICICHUN
COJIEPKATEIIbHOM XAPAKTEPUCTUKHU LeJIed W3Y4YeHUs NpeIMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKH KaK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NeATEIbHOCTH Y€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. C
METOAWYECKOU TOYKH 3PEHMUS TAKOW IIOAXOJ K OIPEHCIECHHUIO LEIEU W3yYEHUS
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBAaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJVIABHBIMHM LEJIAMH W3YYEHHUS! IMPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (GOpMHUPOBAaHME CHUCTEMBl XHUMHYECKHX 3HAHMM KaK  BaKHEHIIIEH
COCTaBJISIFOLIEH €CTECTBEHHO-HAyYHON KapTHHBI MHUpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIE MOHATHUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

« (opMUPOBAaHUE U Pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJAaX MO3HAHUSA
BEUIECTB M XUMHYECKHMX pEakUui, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e Ppa3BUTHE YMEHHUH U CIIOCOOOB JEATENbHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKa LeJed U 3aa4 U3y4YeHHUs
IpeIMETa B IPOrpaMMe 10 XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpErnojaBaHUM XUMUUM B OOJblIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIIYCKHUKA 00II€00pa30BaTEIbHOW OpPraHu3aliy, BIAJCIOIIEro He
HAa0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTHBHOT'O INOJIyYEHMs 3HAHUN W NPUMEHEHHUS WX B PEAIBHOW JKU3HU
JUISl peLIEHUS TPaKTUYECKHX 3a/1ay.

B cBf3M ¢ ATUM TpU U3y4YEHUHM MpeaMmeTa «XUMHUS» JOMHHHUPYIOLIEE
3HaY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanTtanus o0yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILErOCS MHPA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBI3AHHBIX C BEIIECTBAMHU M MX
PUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAaET
BAJXHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPTraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;

pa3BUTHE [O3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN 00yUYaroImMXCs: CIIOCOOHOCTH CaAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUH C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIb30BATh



COBpEMEHHBIC HH(POPMAIMOHHBIE TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONMIUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJIMMBbI, B YaCTHOCTH, IPHU IUIAHUPOBAHUW W TPOBEACHUU XUMHUUYECKOTO
AKCIEPUMEHTA;

BOCIIUTAaHUE Yy OOydYaromuxcsi yOeXIEHHOCTM B T'YMAaHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUHU TJI00AIBHBIX MPOOJIeM
PalMOHAJIBHOTO TPUPOIOTIOIH30BAHMS, TTOMIOJTHEHUSI SHEPTrETUUECKUX PECYPCOB U
COXpPAHECHHS TPHUPOJHOIO PABHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEpEKHOTO
OTHOIIIEHUSI K TPHUPOJE U CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHHUS OIbITa
WCIIOJB30BaHUs TOJYYEHHBIX 3HAHUU ISl TPUHSTUS TPAMOTHBIX pEUICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUUYECKUMU SABJICHUSIMU.

B yuebHoM mnaHe cpenHero oO0IIero oOpa3oBaHUS MpPEaMET «XUMUSH»
0a30BOro YpOBHS BXOJHUT B COCTaB MpeAMETHON 00nacTu «ECTeCTBEHHO-HAYyYHbBIC
PEAMETHI».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, cocrapisieT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefenio).

COIAEPKAHUE OBYUEHUA
10 KITACC
OPI'AHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHMYeCKOl XUMUH

[IpenmeT opraHM4YecKol XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
IOJly4Y€HUH HOBBIX BELIECTB M MaTepHaloB. Teopus CTPOCHUS OPraHUYECKUX
coenunenuii A. M. byTtieposa, e€ ocHOBHbIE MTOI0XKeHUs. CTPYKTypHbIE (hOPMYJIBI
OpPraHMYeCKuX BewecTB. [ omousorus, wu3omepus. XHUMHUYECKas CBsI3b B
OPraHMYECKUX COCAUHECHUSAX — OJJMHAPHBIC U KPATHBIC CBA3HU.

[IpencraBnenne o kinaccupukanuu opraHnyeckux BeniecTB. HoMmeHkmnarypa
OPTraHUYECKUX COEAUMHEHUW (CHUCTEeMaThyecKas) W TpPUBUAIbHBIE HAa3BAHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

DKCHEPUMEHTAJIbHBIE METO/Ibl M3YUYE€HUS BEIIECTB W HUX NPEBPAIICHUM:
O3HAKOMJIEHHUE C O00pa3laMu OpraHWYeCKHX BEIIeCTB M MaTepualaMu Ha HUX
OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB MO MPEBPALICHUIO OPraHUYECKUX BEILIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesoaopoast



AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHA psia. MetaH U 3TaH —
IpOCTEHIIMe NPEACTaBUTENN alKaHOB: (PU3NYECKUE U XHUMHUYECKHE CBOMCTBA
(peakuu 3amelieHus] U TOPEHUs), HAxXOXKIEHUE B IMPUPOJE, IOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pANl. DTUJIEH U TMPOMUIEH —
IpOCTEHIMe MPEACTaBUTENN AaKEHOB: (PU3WYECKUE U XHMHUYECKHE CBOMCTBA
(peakMu TUAPUPOBAHUS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
MOJIMMEPHU3AIINH ), TOJTyYEeHUE U IPUMEHEHHE.

Ankaauensl: OyramueH-1,3 u meTunOytaaueH-1,3: CTpoeHHeE, BaKHEHIIINE
XUMHUYECKUE CBOWCTBA (peakius nonumepusaiuu). [lomydeHre CUHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUH Psill. ALIETHIICH
— MpPOCTEHIINNA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUYECKUE U
XUMHUYECKUE CBOMCTBA (peakluu THIPUPOBAHMS, TAIOTCHUPOBAHUS, THAPATAIUH,
TOpPEHUs), IOJyYEHHE U IPUMEHEHHE.

Apensl. benzon: coctaB, cTpoeHue, (pU3NYECKHE U XMMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), NOJIyYEHUE U NMPUMEHEHUE. Tomyor:
cocmae, cmpoeHue, ¢uzudeckue U  Xumudeckue  ceoucmea  (peaxyuu
2A/I02EHUPOBANHUSL U HUMPOBAHUS), NoLydyeHue u npumenenue. TOKCHYHOCTD
apeHoB. ['eHeTMueckass CBsSI3b MEXIY YIJIEBOJOPOAAMH, MNPUHAIICKAILUMHA K
Pa3JIMYHBIM KJIACCaM.

[IpupoaHble MCTOYHUKHK YTIIEBOAOPOAOB. lIpupoaHpiii ra3 W mOIyTHBIE
Hedraupie Ta3pl. Hedth u e€ mpoucxoxnenune. CrocoObl mepepadoTKu HEPTH:
MEPEroOHKa, KPEKUHT (TePMUYECKUN, KaTaTIUTUYECKUil), mupoiu3. [IpomykTbl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTU U B ObITy. KameHHbIi
yTOJIb ¥ MPOAYKTHI €r0 MepepadboTKU.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HX MPEBPALICHUN:
O3HaKOMJIEHHE C o0pa3lamMi IUIacTMacc, KaydyyKOB M PE€3UHBI, KOJUIEKIHH
«Hedbtp» u  «Yromb», MOIEIUPOBAHHE  MOJICKYJ  YIJIEBOAOPOJAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJYyUYEHHUE 3TUIICHA
Y U3YUYEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Beruncnennss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMAa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WM MPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiiue opranueckue coeJUHEHUS

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
bu3ndeckue M XUMHYECKHE CBOWCTBA (peakiud C AaKTUBHBIMH METaJlJIaMH,
raJIoreHOBOJIOPOJAaMH, TOpPEHHUE), NpUMEeHeHHe. BoJopoaHble CBS3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.




MHoroatoMHble  COUPTHl. ODTWICHIJUKOIb W  TIHIEPUH: CTPOCHHUE,
bu3ndecKkue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO MICIOYHBIMU
MeTaJlJIaMU, Ka4eCTBEHHAsl pPEakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBUE Ha
opraHusM yenoBeka. [[puMeHeHre ramuepruHa U STUIECHTJIMKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYecCKue U XUMUYECKHE CBOMCTBA.
Tokcuunocth perona. [Ipumenenue Gpenomna.

Anpnerunbl U kemowuwvl. DopMmanbierujs, —aneTanbACTUN:  CTPOCHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (peaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJyUYEeHHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TpejieNibHbIe KAapOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCyCHasl KHCIIOTBI: CTPOCHHE, (PU3NUECKHEe U XUMHUYECKUE CBOWCTBA (CBOMCTBA,
oO1ue JiJis Kjiacca KUCJIOT, peakiusl dTepuduKalum), moaydeHrue u MpuMeHEHHE.
CreapuHoBasi U OJICMHOBas KUCIOTHl KaK MPEJICTABUTENM BBICIIUX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.

CnoxHble >(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['uaponus
cioxHbIX 3¢upoB. XKupsl. ['unponus xupos. [Ipumenenue xupoB. buonoruueckas
POJIb JKUPOB.

VYrneBonpl:  cocTtaB, KjaccUUKAUs ~ yriaeBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — mpocTeummii MoHOcaxapul: 0COOEHHOCTU CTPOCHUS
MOJEKYJbl, (U3MYEeCKMe U XUMHUYECKHE CBOMCTBAa (B3aMMOJCHCTBHE C
ruapokcusiom Menu(ll), oxucieHne ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHME TJIOKO3bI), HAXOXKJICHUE B MPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @orocunTte3. PpyKkTo3a Kak H30MEP TITFOKO3bI.

Kpaxman u nemnono3a Kak OpupoAHbie nmoauMepbl. CTpoeHUE Kpaxmania U
netoao3bl.  dusnueckue W XUMHUYECKHME CBOMCTBA KpaxMayia (THAPOIIH3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUN:
MPOBE/ICHUE, HAOJIIOJICHUE W OIMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKI[MUM OJHOATOMHBIX CIHUPTOB (OKUCJIEHHE STaHOJa
okcusioM Menu(Il)), MHOroaTroOMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anbaeruaoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u rumpoxcumom wmemu(Il), B3lammopeicTBHE Kpaxmalia € HOIOM),
MPOBEICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

PacuéTHrble 3amaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BENIECTBA WM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MTPOTYKTOB PEAKIIUN).

A30TcoziepKalliie OPraHn4ecKue COeTUHEHUSI.

AMUHOKHUCIIOTHI Kak aM(OTEpHbIC OpraHuyuecKkue coeauHeHus. Du3ndyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpumepe riuimHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.



benkn Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeluHeHus. llepBuuHasg,
BTOpUYHAs M TpEeTUYHas CTPyKTypa OenkoB. XUMHUYECKHE CBOWCTBa OEIKOB:
TUAPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIE PEAKIIMU HA OCIIKH.

OKCIIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
HaOJIIOJICHUE U ONMCAHUE JIEMOHCTPAIIMOHHBIX OINBITOB: JIEHATypauus OEIKOB MpH
HarpeBaHUM, IBETHbHIC PEaKLUU OEITKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE NOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COCIMHEHHI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPHU3ALUH, CPEIHSAS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHMA —
MOJIMMEPU3ALIUS U MOJTUKOHIEHCAU.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YUYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpEeIMETHBIX CBA3EH NPHU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAyYHBIX MOHATHM, TaK U NOHATHUH, SBJISIOIINUXCS CUCTEMHBIMHU UL OTHEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, Kiaccu(UKanus, NEpUOJUIYHOCTb, HAOIIOEHUE,
U3MEPEHHUE, FIKCIIEPUMEHT, MOJIEIMPOBAHMUE.

®dusnka: MaTepus, DHEprus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOEe COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUS.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIEBOIBI, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
peCypCHl.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJCTBA, JIEKAPCTBEHHbBIE H KOCMETHUYECKHE IpenapaTsl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU
XUMUYECKHN dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE OpOHUTamu, s-, p-, d-



aneMeHThl. OCOOEHHOCTH pachpenesieHus 3JIEKTPOHOB MO OpPOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NepuOANYECKOTO 3akoHa U [lepmoamdeckoil CUCTEMBI
xumuueckux anemeHtoB JI. Y. MenmeneeBa ¢ COBpEMEHHOUW TEOPUEN CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIIaM H TIEPHUOaM.
3Ha4YeHUE MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHne BemecTBa. XUMHYECKass CBS3b. BHAbl XHUMUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJSIpHAas W TOJSApHAsl, MOHHAs, MeTauindyeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOM XWMHYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U @aHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTue o mucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
Maccosast 10151 BelecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COCIMHEHUN. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3IMYHBIM KJIaccaM.

Xumnueckas — peakuusa. Kimaccupukanmss — XUMHUECKMX — peakiuii B
HEOPraHUYECKOM M OpPraHMYeCKOW XMMHH. 3aKOH COXPAHEHUsI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MIPEBPALLCHUS SJHEPTUU TP XUMUYECKUX PEAKLIUSAX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbI, BIUAIOIIME HAa COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Dnextponutuyeckas nuccormaiusi. CribHbIC U cadbie 3eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTpAJIbHAs, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METO/Ibl M3YUYEHHUS BEIIECTB W WX NPEBPAILICHUM:
neMoHcTpanus Tabaui «Ileproguyeckas cucrema XuMuIeckux 3iaeMentos 1. U.
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTUYECKUX PEMIETOK, HAOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE MEPOKCUIA
BOJIOPOJa B MPUCYTCTBUU KATAIM3ATOPA, ONMPEAECICHUE CPEIIbl pAaCTBOPOB BEIIECTB
C TOMOINIBI0 YHUBEPCAIBHOTO HWHIWKATOpPA, PEaKIWH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUIECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKOUN PEAKIUI.

PacuétHrble 3amaun.



Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pacUE€Thl C HMCIIOIB30BAHUEM IOHSATHUSI «MAcCOBas
JTOJIs1 BELIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilosmoxxkenue HemetaiuioB B Ileproamueckon  cucreme
xumudeckux dnemeHToB [[. M. MenpaeneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB.
@du3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBAa BaKHEHIIMX HEMETAJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Mertamnsl. [lonoxenne meramnoB B Ileproanyueckoil cucreMe XUMUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIIEKTPOXUMHUYECKUI P HAITPSHYKEHU METAJIOB.

XUMUYECKHE CBOWMCTBA BaXHEUIMX METAJUIOB (HATpUM, KaJui, KaJIbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJIe30, MEJIb) U UX COCIMHEHUM.

OO6mue crnocoObl monmydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEIIECTB W MX NPEBpaIlCHUN:
U3y4YEHUE KOJUIEKINH «MeTayuibl ¥ CIUIaBbl», 00pa3IOB HEMETAIUIOB, pElICHUE
HKCIIEPUMEHTAILHBIX 3a/a4, HAOJIOJEHUE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCH]IA ATIOMUHHUS C PACTBOpaMU
KHUCJIOT Y LIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuétHble 3anaumn.

Pacuétel macchl BemiecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJHO
U3 BEIIECTB UMEET MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMum B 0OeCIieUeHHH 3KOJIOTHYSCKOM, SHEPreTHYECKON U IHIIECBOM
0e30macHOCTH, Pa3BUTHH MEAWIMHBL [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEaAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIJIEHHOTO
MOJTYUYEHHUS BAXKHEUIIIUX BEILIECTB.

UenoBek B MHpE BELIECTB U MAaTE€pUANIOB: BAXKHEHUIINE CTPOUTEIbHBIE
MaTepualibl, KOHCTPYKIMOHHbIE MaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJIs JIEKTPOHUKH, HaHOMAaTepHuasbl, OPraHUYECKUE WU MUHEPAJIbHbIC
yao0peHus.



XvMHUs U 3[0pPOBbE 4YEJIOBEKA: MpaBHUia HCHOJIB30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0E€30MaCHOTO MCIIOJIb30BAaHUS MPENapaToB OBITOBOM XUMUHU
B [IOBCETHEBHOU KU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanuzamuss  MeXOpeIMETHBIX  CBsI3ed INpU  HM3YyYEHUM oOwed u
HEOpraHM4ecKor XuMuM B 11 kjacce ocymIecTBISETCS YEpe3 UCIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYUHBIX TMOHATHH, TaK W TMOHATHH, SBISIOMIMXCS
CUCTEMHBIMHU ISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO LIMKIIA.

OOwue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KIacCU(pUKalusi, MEpUOJUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHHE, SBICHHE.

®duszuka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paJIMOAKTUBHOCTb, MOJIEKYJIa, SHEPIeTUUECKUIM YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, (PU3MUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, O3KOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAeMbI€, TOILUIMBO,
pecypcesl.

TexHonorus: XUMHYEcKasi MPOMBIIIIEHHOCTb, METAJLUTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKasi  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHUX IMpernapaToB, IPOU3BOJICTBO KOHCTPYKUMOHHBIX MaTE€pHaJIOB,
3JIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
oOy4YarolmMMHUCs TporpaMM cCpeaHero oOmiero o0pa3oBaHUs (JUYHOCTHBIM,
METaNpeIMETHBIM M MOpeAMETHbIM). HaydHOo-mMeTonuueckol OCHOBOM st
pa3pabOTKH TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO OOIIero
00pa3oBaHus SIBJSETCS CUCTEMHO-ACATETbHOCTHBIN TTOAXO/I.

B COOTBETCTBMM C CHCTEMHO-AEITEIBHOCTHBIM IIOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS TpeaAMeTa «XHUMHS» Ha ypPOBHE CPEIHEro
o011ero 06pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIONIUE:

OCO3HAHHE OOYYAIOIUMHUCS POCCUHUCKONW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOTIPEEIICHHUIO;



HaJIM4YKhe MOTUBALMH K OOyYEHHIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUIN JIMYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaaulluii 6a30BON HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYyYarolUXcs PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, NPUCYLIMMH LEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHUs;

HaJIM4KE MPABOCO3HAHUS SKOJIOTMYECKON KYJIBTYpbl U CIOCOOHOCTH CTAaBHUTh
LIEJIU U CTPOUTBH )KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOEHHUs IpeamMeTa «XHMHS» JOCTUTalOTCS B
€IUHCTBE Y4YeOHOM M BOCHHUTATEIbHOW JE€ATEIBHOCTH B COOTBETCTBHM C
T'YMaHUCTUYECKUMU, COLIMOKYJIBTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U HJealaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOpMaMu U TpaBWIAMHM  TIOBEJEHUS, CHOCOOCTBYIOIIMMHU  IpolLeccam
CaMOIIO3HAaHMUs, CaMOpPAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
oOyyJarommxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUA TMpeaMeTa «XUMHUS»  OTPaXaroT
c()OPMHPOBAHHOCTh OIbITA IO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOyuaromuxcs Mo peajin3aliyi NPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YUCIE B
4acTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIOIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U [TPABONOPAJIKY;

IPEACTABICHUS. O COLMAIBHBIX HOpPMax M IIpaBUJaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENbHOCTH TNPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PELIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb W MPUHUMATh MOTHBBI, HaMEpEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUYHBIX BUJIOB YUEOHOU ACSTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJeIUI0
OTE€YECTBEHHON XMMUH;

yBaXEHHUsI K MpOIlecCy TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHSI HAyKU €CTh Pe3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpECAa M II03HABATEIbHBIX MOTHBOB B IOJYYEHHMH M MOCIEAYIOIIEM
aHayin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYEeCTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;



CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IOCTYIKHM CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE NOCIEACTBUU 3THUX
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

NMOHUMAaHUsl IEHHOCTEH 3M0poBOro W 0Oe3zomacHoro oOpasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

COOIOZIEHUsT TIpaBWJI OE€30MacHOTO OOpareHusi C BEIIecCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOEH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEeSATEIbHOCTH;

YCTAHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/ay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO MPpodeccuil pa3IudHoro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMHH;

YBaXXEHUS K TPYyy, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU IeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOpY HWHIMBHUIYalIbHOW TPAEKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3anuud COOCTBEHHBIX JKM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) ’K0JI0TNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHKY
CYIIIECTBOBAHMS )KM3HHU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEeJibl;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUH XUMHH IS
pElIeHNs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BAHNUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEN  OKPYkKAKOUIEH
IPUPOTHON Cpeie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHYCCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBpAIaTh UX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS



PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIBHOM, KOMMYHHMKAaTHBHOM M COLMAJIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHS AaKTUBHO TPOTHUBOCTOSITH HCOJIOTHUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKHY;

NOHMMAaHUA CHeNu(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ pOolu B
(OpMUPOBAHNMN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
IpeJICTaBICHNUs 00 OKpYXarolleM MHpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKA, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM M PELIEHUH MpoOJieM COXpaHEHUS
IPUPOAHOTO PABHOBECHS;

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMHUU JJISI COBPEMEHHOM
LIUBHJIM3AMM: B €€ TyMaHUCTUYECKOM HANpPaBICHHOCTH W Ba)XHOW pOJIM B
CO3/IaHMU HOBOHM 0a3bl MaTepUalIbHOM KyJbTYpPBl, pELIEHUH TITI00aJbHBIX MPOOIEM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IacCHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUI
YCHEIIHOTO0 TpyJa W OKOJOTMYECKH KOMQPOPTHOM IKHM3HU KaXKIOrOo YJjieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAHHA CYLIHOCTH METOOB
NO3HAHUA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
IPOUCXOSAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHbBIC 3aKJIIOUEHUS Ha
OCHOBE HAyuyHbIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOTyYeHHs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATENIBCKON EATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHMI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziuyHbIX chepax nmpodeccuoHaIbHOM

JESTEIIbHOCTH.
METANPEAMETHBIE PE3YJIbTATBI

MeTtanpenMeTHble pe3yJIbTaThl OCBOCHUS Y4EOHOIro MpeaMeTra «XuMus» Ha
YPOBHE CpeJIHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIC IS bopMHUpOBaHUS ~ MHPOBO33PCHHUS oOy4aromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIlIeHayYHbIE MOHATHUS, OTpa)Karouue
LEJIOCTHOCTh HAy4YHOM KapTHMHBI MHUpa U CHEeUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,



poliecc, CUCTeMa, Hay4YHbI (akKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);
YHUBEpCAJIbHbIC yUe€OHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

peryJISITUBHBIC), obOecrieunBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMATILHOM KOMITETECHITUH 00YYarOIIIXCs;
CIOCOOHOCTD O0yJaroIXcs WCITI0JIb30BaTh OCBOCHHBIC

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHOM MTPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJISTUBHBIMU
JICHCTBUSIMU.

OBiaanenue YHHBEpPCATbHBIMHA Y4eOHbIMU No3HaBaTeJIbHBIMHU
NEUCTBUSMM:

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpPoOJEMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENEeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIMOJIb30BaTh MPH OCBOCHUW 3HAHMU NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpPHbIEC MPU3HAKU MOHITUN M YCTaHABIMBATH UX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS 1JII OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMKU BEIICCTB H
XAMUYECKUX PEAKIINI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy HU3y4aeMbIMU
SIBJICHUSIMU,

CTPOHUTH JIOTHYECKHWE PACCYXJICHHS (MHIYKTUBHBIC, JCIYKTHBHBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUAX, (POPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TO3HAHMS, UCTIOIB3YEMbIe B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICJILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOUN
peakuu — TPU PEUICHUU YYEOHBIX TMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJIEIbHBIC MPEICTABICHUS ISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
pEeaKUHnii;

bopMyIMpOBATH SN U 3a/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh MTOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA



MO3HAHMUSI U OCHOBBI JUIsi (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUITAHUPOBAHUS M  IPOBEACHMS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJ0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIHpoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTHU PE3YyJIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUYET O POAETaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEHICHUS MPaKTUYECKUX 3ajlay, NPUMEHEHHUIO pa3IuYHbIX
METO/IOB [TO3HAHHS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(poOpMauuu (Hay4yHO-
HOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEpP)KaHHWs, CIPaBOYHBIE IOCOOus,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BHIOB U (opM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTH;

(GopMyJIMpOBaTh 3aMpoOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpoOpMaluMU, HEOOXOAUMON Uil BBINOJHEHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (OpMYy  TpEACTaBICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
XUMUYECKOM uH(pOpMaIMell: MPUMEHATh MEXIpeAMEeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpeBUATYPHI, HOMEHKIIATYPY;

UCIOJIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaIJISIHOCTH.

OgiajeHHe YHHUBEPCAJIbHBIMUA KOMMYHUKATHUBHBIMH A€l CTBUSIMM:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOM TeMbl B XOJ€E Majaora u/uiu
JTUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TNPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYNATh C MpE3EHTAlMell pe3yJbTaTOB IO3HABATENBHOWU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBHIMOJIHEHUU
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekTa u (OpMyJIUpOBaTh BHIBOIBI
o pe3yjbTaTaM NPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJACOBAaHHUS MO3ULUN B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHEHUSIMH.

OgilaieHHe YHHUBEPCAJBLHBIMHU PErysiTABHBIMH 1€ CTBUSIMU:



CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIISITH CBOIO IIO3HABATEIBHYIO
JEeATEIbHOCTh, ompeneisis €€ Lead M 3aJa4d, KOHTPOJIMPOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraeMblii alrOPUTM JACUCTBUNA TpHU
BBINIOJITHEHUM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IIOJYyYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEU JEATEIBHOCTH HA OCHOBE CaMOAaHaIu3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KITACC

[IpeameTHBIe pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

C()OPMUPOBAHHOCTh  MPEACTABIEHUH O XUMHUYECKOH  COCTaBIISAIOILEH
€CTECTBEHHO-HAYYHONW KAapTUHBl MHPA, pPOJIM XUMHHM B TIO3HAHWM SIBIICHUUI
OpupoAbl, B (QOPMUPOBAHMM MBIIUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIMMOM JIsl pelIeHHs] IPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JIOPOBBIO M MPHUPOJHOMN
cpene;

BJIAJICHHE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAOIIME TOHATUA (XMMHUYECKHH DJIEMEHT, aToOM, »3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas]
CBSI3b, CTPYKTypHasi (opmyna (pa3BEépHyTass U COKpaul€HHAas), MOJb, MOJspHas
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIA CcKeneT, (yHKIHOHANbHAs Tpymia,
paguKall, U30MEPHUs], U30MEPBI, TOMOJIOTUUECKAN PSAL, TOMOJIOTH, YTJIEBOAOPOLBI,
KHUCJIOPOJ U a30TCOACpXKalle COECIUHEHUS, MOHOMEpP, IOIUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOEHUS
opranudeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XMUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHWYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30MacHOM HCIOJb30BAaHUU BAKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
IIPAKTUYECKOM IEATEIbHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHUU BBISBIISATh XAapaKTEPHbIE MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATHA IPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U MPEBPALCHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUUYECKYIO CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaII€HHOM)
bopMyn OpraHMYEeCKMX BEUIECTB W YPAaBHEHUM XUMHUYECKUX PEAKIUH,



M3TrOTaBJIMBaTh MOJIETU MOJIEKYJ OPTraHUYECKUX BEHIECTB JJI WLIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATh IMPUHAIJIC)KHOCTh HW3yUCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOCHUIO K OIpPEICIEHHOMY
KJIacCy/Tpynne CcoequHeHuN (yriIeBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPKAIIUe
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJUHEHHMS), JlaBaTh UM Ha3BaHUS II0
cuctematniyeckoil HomeHknatype (IUPAC), a Takke NpuBOAUTH TPUBHUAIBHBIE
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEIHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOMb, TNHIEpUH, (eHos, (GopMalbIeru], aleTaabIerujl, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCJIO0TA, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TII0K03a,
bpykTO3a, KpaxMal, HeJUTI0I03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISITH BUJBI XUMHUYECKOM CBS3U B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh yMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. byTiepoBa st 00bICHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIeH,
Oyranuen-1,3, metwnOyranuen-1,3, GeH30Jl, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIUIEpUH, (EHOM, aleTalbJACeTul, MypaBbUHasi U YKCYyCHasi KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTIOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXIY HHUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepaboOTKU H
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEILIECTB UJIU MPOYKTOB PEAKIIUN);

c(hOpPMHPOBAHHOCTh YMEHHMH BIIQJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHH BEUIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOAeHUE, U3MEPEHHE, DIKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUISl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
MOCy/IOl U JTa0OpaTOpHBIM O0OpYJOBaHHMEM, a TaKXe IpaBUiia OOpalleHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKIMSIMHU IO BBINOJHEHUIO JT1aOOPATOPHBIX
XUMHUUYECKUX OIBITOB;



c(hOPMHPOBAHHOCTh YMEHHWH TUTAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCIEPUMEHT (IIpEBpalEHUs] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJTyYEHUE
STUJICHA W U3YYECHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKIMU OPraHUYECKHUX
BEILIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC pPEAKIMU OEIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaDOPAaTOPHBIM OOOPYJOBAaHUEM, TMPEACTABIATH PE3YJIbTATh
XUMUYECKOTO DSKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIHpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XHWMUYECKYIO
uH(pOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJItOAaTh  TIpaBUiia  AKOJOTHYECKU
1[EJIECO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM JIEATENTBHOCTH B IEJAX
COXPAaHEHHUsI CBOETO 3I0POBbsI M OKPYXKAIOLIEH IIPUPOJHOM CpElbl, OCO3HABATh
OMACHOCTh BO3JCHCTBUSA HA >KUBBIC OPraHU3Mbl OINPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1JIK, moscHsaTe Ha mpumepax CrocoObl
YMEHBIICHUS W MNPEAOTBPALCHHUS WX BPEAHOTO BO3JECUCTBHS HAa OPraHU3M
YEJI0BEKA,

JUIsi 00yYaroumxcsi ¢ OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBbSI: YMEHUE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX ¥ CHAa0OBHIAIIMX OOYYaIOIIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obOo3HaueHui JI. Bpaiinsa mis 3anmucn XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHUSI Kypca «OOIass U HeopraHudeckas
XAMUSD» OTPAKaIOT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHWMHUHU B TO3HAHWM SIBJICHUM
npuposibl, B (GOPMUPOBAHWM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a71a4
¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAralONIUe MOHATUSA (XUMHUYECKHI 3JIEMEHT, aToM, W30Tom, S-, P-, d-
AJICKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIEHb OKHUCJIEHUS, XUMUYECKAsl CBSI3b
(KoBaJieHTHas, MIOHHAs, METaJUTMYEeCcKas, BOJAOPOIHAS ), KpUCTATUIMYECKas pelieTka,
TUNBl ~ XUMHUYECKHX  PEAKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIICKTPOIUTHI,



DIEKTPOJIMTUYECKAST AUCCOLMALNSI, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUny, XUMUYECKOE DPAaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
ANEKTPOJUTHYECKON Juccolmanuu, nepuoanuecknit 3akon Jl. M. Menneneesa,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHCHHS U MPEBPAIICHUS dHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUs, JIEKAIIME B OCHOBE INOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XHUMHUYECKHX SIBICHUN, (PAKTOJOTUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30M1aCHOM HCTIOJIb30BAHUM BAXKHEUIIINX HEOPTraHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOMN ESITEIIbHOCTH YEJIOBEKa;

chOpMHPOBAHHOCTh YMEHHMU BBISBIIATH XapaKTEpHbIE MPU3HAKUA TOHSITHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATUA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

C(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIs
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuagbHble Ha3BaHUSI OTAECIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKUCIBbIM ra3, aMMHakK, rameéHas
U3BECTh, HETaIEHasl U3BECTh, MUTHEBAS CO/IA, IUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEIENISITh BAJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PaA3IMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasi, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAs, METAJJIMYECKAs ), XapaKTep CPeAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHCHUM;

c(OpMUPOBAHHOCTD YMEHUU YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/TpyInie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI MEPUOIUYECKOTO 3aKoHa [,
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKILIUU;

c(OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xuMu4deckux saementoB JI. M. MenpgeneeBa, HCIONB3ys MOHATHS «s-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COEAMHEHUN
0 nepuoaaM u rpymnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMHUCHIBaTh)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKAY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNUN COOTBETCTBYIOINX XUMUYECKUX PEAKLIUN;



c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IUYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyroIlUX BEIIECTB, TEIJIOBOMY
3¢ deKTy peakiuu, U3MEHEHHUIO CTETEeHEH OKMCICHHS 3JIEMEHTOB, 00paTHMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHUI COCTaBJISATh YpPaBHEHHUS pPEaKUUN pa3IHUUHbIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS pPEeaKIuid HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMU UAYT IO KOHIIA;

cOPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TMOJATBEPKIAIOIINE
KAUeCTBEHHBI COCTaB pPa3UYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c()OPMHPOBAHHOCTh YMEHHM PACKpbhIBaTh CYIIHOCTb  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
pEaKLMU OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelTHero Bo3aeictaus (mpuniui Jle [larense);

chOpMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XHUMUYECKHE IIPOIECCHI,
JIekKaIMEe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIMIAX U
HKOJIOTHYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHUN TPOBOJUTH BBIYHCICHUS C MCIOJIH30BAHUEM
MOHATHUSL «MaccoBasi JIOJs BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHUM Ta30B
IPU XUMHYECKUX PEaKIUSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABWIIA TTOJIB30BAHUS XUMHUECKON
MOCy/I0Ol U JTa0OpaTOPHBIM O00OpPYJAOBaHHMEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKIMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH U BBHITIOJHATh XUMHUYECKHMA
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOJAOPOJa B MPUCYTCTBUU KaTaauzaTopa,
ONpEJENIeHHe Cpelbl PACTBOPOB BEHIECTB C TMOMOUIBI0  YHUBEPCAIBHOTO
WHJUKATOPa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peaKIlu,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIE peaKIMu Ha CcyibdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «Metammey U «Hemeramib»y) B COOTBETCTBHHM C TPABWJIAMH TEXHUKU
0e30MacHOCTH MIPU OOpAIlEHUH C BEUIECTBAMU U JJAOOPAaTOPHBIM 000pPYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu



YpaBHEHUN COOTBETCTBYIONIMX pEaKNuii U (HOPMYJIUPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3YIbTATOB,;

c(hOPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHWMHUUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, HTepHeT U Apyrux);

cOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWja  JKOJOTHUECKH
1EJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B IEISIX
COXpaHEHHUs] CBOETrO 3JI0POBbSl U OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH
OIMACHOCTbh BO3/ICHCTBUS HA JKUBBIE OPTAHU3MBI OTPEEIEHHBIX BEIIECTB, TOHUMAS
cmpicnt mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 00yJaronuXcsl ¢ OTPAaHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHUE
MPUMEHSATh 3HAHUSI OO0 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CJA0OBHIASIIMX OOYYaloIIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anvcu XUMUYECKHUX

dbopmy.

TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE

HaumenoBanue

Ne (uudgpossbIe)
pa3iaesioB U TeM Kontpoabsnbie IIpakTtuyeckue

n/n Bcero o0pa3oBaTebHbIC
NporpamMmbl padoThI padoThI

pecypcsl

Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHH

IIpeamer
OpraHu4eCcKoOn
xumuu. Teopus
11 CTPOECHMS 3
OpPraHUYECKHUX
coequHeHuit A. M.

Bbyrtneposa
Hroro mo paznueny 3

Paspnen 2. Yriesoaopoanbt

IIpenenbubie
2.1 YTJIIEBOJIOPOIBI — 2
AJIKaHBI

Henpenensusie
YIIIEBONOPOMBL:
AJIKEHBI,

2.2

AIIKaJINEHBI,




AJIKMHBbI

2.

2.

3 Apomarnyeckue
YTI€BOAOPObI

IIpuponusie
4 HUCTOYHUKHU
YIJIEBOIOPOAOB U

UX TepepadoTKa

Uroro no pazgeny

13

Paznen 3. Kuciopoacoaepsxamnue oprannyeckue coeIuHeHust

3.1 Cruptel. denon 3
AJpIeruasl.
3.9 KapGonossie 7 1
KHCJIOTBL.
Crnoxuble 3(upbl
3.3 VriaeBoasl 3 1
Htoro no paznemny 13

Pa3znen 4. A3oTcoaepxamue opranHnyecKkue coeIuHeHust

AMUHBL.
4.1 AMUHOKHUCIOTHI. 3
benku
Hroro mo pazneny 3
Pa3zgea S. BbicokoMoJIeKyJIsIpHBbIE COeIMHEHUS
51 [ImacTmaccel. 5
Kayuykn. Bonokna
Hroro mo pazneny 2
OBIIEE KOJIMYECTBO
YACOB I10 34 2 2
I[TPOTPAMME
11 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossie)
pa3ieiioB U TeM Koutpoabnbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
MPOrpamMMsl padoTsbI padoThI
pecypcbl
Pa3nea 1. Teopernueckue 0CHOBBI XMMHMHU

1.

Crpoenue aToMOB.
ITepuoanueckuit

1 3aKOH U
ITepnonnueckas
cucreMa

XUMHUYCCKUX




anemenTtoB [l. U.

MeHneneeBa
Crpoenue
BEIIIECTBA.
1.2 4
MHuoroob6pasue
BEIIESCTB
13 XuMudeckue 6 1 1
peakuu
Hroro no pazneny 13
Paznen 2. Heopranuueckasi xumusi
2.1 MeTamibl 6 1
2.2 Hemeranmnst 9 1 1
CBs3b
53 HEOPTraHUYECKHUX U 5
OpraHUYeCKUX
BCIIESCTB
Htoro no pazneny 17
Pa3pen 3. XuMus u ;Ku3HbL
3.1 ‘ XuMUS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO
YACOB IIO 34 2 3
ITPOTPAMME
INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
No Konu4gecTBo yacos Jara DJIEKTPOHHBIE
uugposeie
n/ Tema ypoka Bcer Konrtpoasn IIpakTtuyec  m3y4eH
o0pa3oBareib
n 0 ble paboTbl = KuHe padoTbl  us
HbI€ pecypchbl
IIpenmer
OPraHUYeCKOU
1 XHUMHH, €€ 1
BO3HHUKHOBEHHE,
pa3BuTHE U
3HAYCHUE
Teopust crpoenus
5 OpTraHUYECKHUX 1
coenuaenui A. M.
byrneposa, e€




OCHOBHBIE
MOJIOKCHUS
IIpencrasnenue o
KJIacCU(UKALIUN
OpPTaHUYECKHUX
BEIIIECTB.
Homenkmnarypa
(cucremaTuveckas)
U TpUBUAJIbHBIC
HA3BaHUSA
OpPTaHUYECKHUX
BELIECTB

AJIKaHBI: COCTaB U
CTpOCHHE,
TOMOJIOTHYECKUN

paa

Mertan u 3Tan —
IIpOCTENIINE
MPEACTABUTEIN
aJIKaHOB

AJKeHBI: cOCTaB U
CTpOEHUE, CBOMCTBA

OTWIIEH U TIPOIUIIEH
— mpocTeume
MPEACTABUTENN
AJIKEHOB
IIpakTrueckas
pabota Ne 1.
«ITomyuenue
ATUJICHA W U3yYCHUE
€ro CBOMCTB»

10

AJnKagneHsl.
byranuen-1,3 u
MeTminoyTaaueH-1,3.
[Tonyuenune
CHHTETHUYECKOTO
Kay4dyKa ¥ pe3uHBI
AJKUHBL: COCTaB U
0COOEHHOCTH
CTPOEHHUS,
TOMOJIOTHYECKHUIA
psn. AleTuines —
MIPOCTEUIIIAI
MPEACTaBUTEH
AJIKKHOB




11

12

Brraucnenus no
YpaBHEHUIO
XUMHUYECKOH
peakiuu

ApeHbl: OEH301 U
TOJIYOJI.
TokCUYHOCTH
apeHOB

13

14

15

16

['eneTnueckas cBA3b
YTJIEBOIOPOAOB,
NPUHAIISKAIINAX K
pa3IMYHBIM KJ1accam
[Ipuponusie
UCTOYHUKHU
yIJIE€BOAOPOAOB:
HOPUPOIHBIH ra3 u
HOITyTHBIE
HE(TSHBIE Ta3bl,
HEPTH U TPOLYKTHI
e€ mepepaboTKu
[IpuponHsie
UCTOYHUKHU
yIJIE€BOAOPOAOB:
HOPUPOIHBIH ra3 u
HOITyTHBIE
HE(TSHbIE ra3bl,
He(Th U MPOTYKTHI
e€ mepepaboTKu
Kontponbnas
pabora 1o pazaeny
«YTIIeBOIOPOIBI»

17

18

IIpenenbusie
OJIHOATOMHBIE
CIIUPTHI: METAHOJI U
3TaHOIL.
Bonpopoanas cBsizb
MHoroaToMHEIE
CIIUPTHI:
STUJICHIJIMKOIb U
TUIEPUH

19

DeHOoI: cTpoeHUE
MOJIEKYJIBI,
buznueckue u
XUMHYECKHE
CBOMCTBA,




IIPUMEHEHHUE

20

Anbaerunpr:
dbopManbaerua u
aleTalIbJICTUI.
Aneron

21

22

OIHOOCHOBHEIE
npeJienbHbIe
KapOOHOBBIC
KHUCIIOTBI:
MypaBbUHAS U
YKCyCHas
IIpakTrueckas
pabota Ne 2.
«CBoiicTBa
pacTBopa yKCyCHOM
KHUCTIOTBD)

23

CreapuHoBas u
0JIEMHOBAs
KHCJIOTBI, KaK
MIPEACTaBUTENN
BBICIINX
KapOOHOBBIX KUCIOT

24

25

Mblia kak conu
BBICIIIUX
KapOOHOBBIX
KHCJIOT, UX MOIOLIEE
JIECTBUE

CrnosxHble 3¢upsl
KaK MPOU3BO/IHbBIE
KapOOHOBBIX
KHCIo0T. 'maponus
CJIO’KHBIX 3(hUpoB

26

27

28

Kupsl: runponus,
MIPUMEHEHUE,
OuoJioruyeckas
POJIb JKUPOB
YrneBoasl: cocTas,
Kiaccuukanms.
Baxneimmue
MPEACTABUTENH:
TIII0K03a, PPYKTO3a,
caxaposa

Kpaxman u
LIEJUTIOI03a KaK
MIPUPOTHBIC




MIOJINMEPBI

Konrtponbnas
pabora o pazaeny
29  «Kucnoponcomepxa
1€ OPTaHUYecKue
COCJTMHEHUS

30 AMWHBI: METHJIAMHH
1 aHWJIMH

AMUHOKHCIIOTHI KaK
amQoTepHbIe

31 OpraHHYECKUE
COCIMHECHMS, UX
OHOJIOrYeCcKOe

3HaueHue. llenTuapl

benxu xak
MIPUPOIHBIE
BBICOKOMOJIEKYJISIPH

32

pl€ COEMHEHUSA
OCHOBHBIE TOHATHUA
XUMHHU

33

BBICOKOMOJIEKYJISIPH
BIX COEIMHEHUHN

OCHOBHBIC METOJIBI
CHHTE3a

34 BBICOKOMOJIEKYJISIPH
BIX COCIUHCHHIA.
IInacTtMaccsr,
Kay4yKH, BOJIOKHa
OBIIEE KOJIMYECTBO
YACOB I1O

I[TPOTPAMME

11 KJIACC

34 2

Ne
n/ Tema ypoka

KoanuyecTBo 4acoB

Ko 0
Bee HTPOJIb

ro

HbIe
padoThbI

IIpakTHyec
KHe
padoThbI

Jlara
H3y4eH
s

DJIEeKTPOHHBIE
uugposbie
oOpa3oBareb
Hble pecypchl

XUMHUYECKUN DIIEMEHT.
1 AToM. DIIeKTpOHHAA
KOH(UTYypaIs aToMOB
[Tepuonnueckuii 3aKoH
u [lepronnueckas
CHUCTEMa XUMUYECKUX
anemenToB J[. U.




MenneneeBa, UX CBA3b C
COBPEMEHHOU TeOpUEN
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB
XHUMHYECKHUX IJIEMEHTOB
U UX COCOUHEHUHN I10
rpynmnam v nepuojiam.
3HaueHHUE
MEPUOINYECKOTO
3aKOHA M CHCTEMBI
XAMUYCCKHX DJICMECHTOB
.. Menneneena B
Pa3BUTUU HAYKU

CtpoeHue BelecTna.
XuMHYecKasl CBS3b, e€
BUJIBI; MEXaHU3MBI
oOpa3oBaHUs
KOBAJICHTHOM CBS3H.
Bonopoanas cBs3b
BanentHoCTb.
DJIEKTPOOTPHULIATETHLHOC
Thb. CTEIIEHb OKUCIICHUS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHUSA

[TonsATHE O IMCTIEPCHBIX
cucremax. MIcTUHHEIC 1
KOJUJTOUTHBIE PACTBOPBI.
MaccoBas gois
BEILIECTBA B pACTBOPE

Knaccudukanus n
HOMEHKJIaTypa
HEOPTraHUYECKUX
COCTUHCHMH.
I'eneTnyeckas CBsI3b
HEOPTaHUYECKUX
BEILIECTB, Pa3TUYHBIX
KJIaCCOB

Knaccudukanus
XUMUYECKUX PEaKIU B
HEOPraHWYeCKOu 1
OPraHU4YeCKON XUMHH.
3aKOH COXpaHEeHUs




MAacChl BEUIECTB; 3aKOH
COXpaHEHUs U
IIPEBPALLCHNS SHEPTUU
[P XUMHYECKUX
peakuusax

10

CKopocThb peakuuu.
OOpatuMsble peakuuu.
XHUMHUYECKOE
paBHOBeCHE
[TpakTyeckas pabora
Ne 1. «Bnusnue
pa3nuYHbBIX (PaKTOPOB
Ha CKOPOCTb
XUMHUYECKON peaKum»

11

DNEeKTPOIUTHYECKAS
nuccouuanus. [lonsrue
0 BOZIOPOJTHOM
nokazatene (pH)
pactBopa. Peakiuu
HMOHHOTO OOMEHa.
IM'maponus
OpPraHUYECKUX U
HEOPraHUYECKUX
BEIICCTB

12

13

OxkucnuTenpHo-
BOCCTAHOBUTEIIbHBIE
peakuuu. [lonstre 06
AJEKTPOJIN3E PACIIaBOB
Y PacTBOPOB COJIEN
KonTponbnas padota
II0 pa3zeny
«Teopernueckue
OCHOBBI XUMUN»

14

15

Mertannsl, ux
TTOJIOKCHUE B
[Tepuonnueckoi
CUCTEME XMMHUYECKUX
anemenTtoB J[. U.
MeHnpeneeBa u
0COOEHHOCTH CTPOCHUS
atomoB. O0mue
(du3nueckue cBOCTBa
METAIIJIOB

CrutaBbl METAJLIOB.
DNEeKTPOXUMHUIECKUIT




16

PAI HAIPSKCHUM
METaJIJIOB
XHUMHUYECKHE CBOMCTBA
BaXKHEHIIIUX METAIIOB
(HaTpuii, kanui,
KaJIbIIMI, MarHui,
ATFOMUHHN) U UX
COETUHEHUN

17

18

XUMUUJeCcKre CBOMCTBA
XpoMa, MeI U UX
COCIMHCHUI
XHUMHYECKHE CBOMCTBA
IIMHKA, JKeJie3a U UX
COCTUHEHUN

19

20

21

22

23

[IpakTrueckas pabota
Ne 2. "Pemenue
AKCIICPUMEHTAIbHBIX
3aJ1a4 I10 TEME
«Metamibi»"
Hemeramisl, ux
IIOJIOJKEHUE B
[Tepuonuueckoit
CHUCTEME XMMUYCCKUX
anemenToB 1. U.
MeHnpeneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

dusznyueckne CBOMCTBA
HEMETAJIJIOB.
AsnoTponus
HEMeTaIJIoB (Ha
MpUMeEpe KUCI0poaa,
cepsl, pocdopa u
yriepoja)
XUMUYEeCKHE CBOMCTBA
TaJIOTEHOB, CEPhI U UX
COCTMHCHUI
XUMUYEeCKHEe CBOMCTBA
a3ora, gocdopa u ux
COeIMHEHUI

24

25

XHUMHUYECKHE CBOMCTBA
yIJIepoaa, KpEMHUS U
UX COeINHEHNH
[IpumeHenne
BaKHEHIITHX




26

27

HEMETAJJIOB U UX
COCIMHCHUI
O06o061ieHue U
CHCTEMAaTHU3alIHs
3HAHUH TI0 TEME
«HemeTamiel».
Brrancaenus mo
ypaBHEHUSIM
XUMUYECKHUX PEAKIIUN 1
TEPMOXUMHUYECKHUE
pacyérpl

[TpakTuyeckas pabora
Ne 3. «Pemienue
AKCIICPUMEHTAIIbHBIX
3a71a4 10 TEME
"HemeTtanabr"»

28

KonTponbnas pabota
1o TemMam «Metamuib u
«Hemerammsy/Beepoce
MIHCKask IPOBEPOYHAs
pabora

29

30

Heopranuueckue u
OpPraHUYeCKUe KUCIIOTHI.
Heopranuueckue u
OpraHUYECKHE
OCHOBaHUs
AmpoTepHbIe
HEOpraHU4YecKue u
OpraHuyecKue
COEIMHEHMUSL.
I'enernueckas cBs3b
HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB

31

Ponp xumuu B
obOecreyeHnu
9KOJIOTHYECKOM,
SHEPreTUYECKON u
MMUIIEBOM
0e30I1acHOCTH,
Pa3BUTUU MEAUIUHBI

32

[IpencraBnenus o0
OOIIMX HAyYHBIX
MPUHIIMITAX
MIPOMBIIIIJIEHHOTO
MOJYYEeHUST BAXKHEHIIINX




BCIICCTB

33 Yenosek B Mupe

BCIICCTB U MAaTCPUAJIOB

XUMUS U 300POBbE
34 HOP

YCJIO0BCKa

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 34 2 3

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VISl YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



