AHHOTanus K padodeit nporpamme no Xumum 10-11 kinace

2.1.11.1. PaGoyas mporpamma 1o y4eOHOMy mpeameTy «XuMus» (06a30BbIi
ypOBEHb) (mpeameTHass o0macTb «EcTeCTBEHHO-Hay4HbIE MPEAMETHDY) (Haiee
COOTBETCTBEHHO — MporpamMma IO XHWMHU, XUMHSI) BKIIIOYAET MOSICHUTEIbHYIO
3aIKCKY, COJIepKaHUE 00yUEHUs, INIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS IPOrPaMMBbl
0 XMMUH.

2.1.2.1.12. TlosicHuTenpHas 3alydcKa OTpakaeT oOIMe Iedd M 3a7adyu
W3YUCHUS XUMHUHW, XapPaKTEPUCTHKY TICHXOJOTHUECKHX TMPEANOCHIIIOK K e
U3YYEHUIO 00YUYaOIIUMUCS, MECTO B CTPYKTYpE yueOHOTO TUTaHa, a TAKKE TOIX OB
K OTOOPY COJEPKaHUsI, K OTPECICHHUIO TUTAHUPYEMBIX PE3YJIBTATOB U K CTPYKTYPE
TEMATHYECKOTO TTAHUPOBAHMSL.

2.1.11.3. Conepxxkanne 0Oy4YeHHUsI PACKPBIBACT COJEP)KATEIbHbIC JIMHUU,
KOTOPBIE MpeJIaratoTcs IJ1sl 00s3aTEIbHOTO U3YUYEHUS B KaXKJIOM KJIacce Ha ypOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

2.1.11.4. [InanupyemMble pe3yJabTaThl OCBOCHUS TMPOTPAMMBI MO XUMHUU
BKJIFOUYAIOT JIMYHOCTHBIC, METAIIPEIMETHBIE PE3yJIbTAaThl 32 BECh MEPUO O0yUeHUs
Ha YPOBHE CpeJHEro o01mero oOpa3oBaHMs, a TAKKE MPEAMETHBIC TOCTHUKCHUS
00y4Jaromnierocs 3a KakIbli Toj1 00y4eHHUsl.

2.1.11.5. [losicauTenpHas 3ammcka.

2.1.11.5.1. TlporpaMma 1o XMMHUH Ha YPOBHE CPETHETO 00111eT0 00pa30BaHUs
pa3paboTaHa Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOCHHMS OCHOBHOM
00pa30BaTeNbHOM MTPOrPaMMBI CPEAHETO 001Iero 00pa3oBaHusl, MIPEACTABICHHBIX B
dI'OC COO, ¢ yuérom Konremniuu npenogaBaHus y4eOHOTO IpeaMeTa « XuMUs
B o0Opa3zoBaTenbHbIX opraHuzauusx Poccuiickoii ®enepaiuu, peanu3yrommnx
OCHOBHBIE 00pa30BaTeIbHBIC MPOTPAMMBI, U OCHOBHBIX TIOJIOKECHHM (eaepaabHOM
paboueit mporpaMMbl BOCITUTAHUS.

2.1.11.5.2. OcHOBY mOAXO0IOB K pa3paboOTKe MporpaMMbl IO XUMHUHU, K
OTIpEENEHUIO 0011el CTpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS 00YyHaIOIIUXCS

cpenctBamu yueOHoro npeameta « Xumus» 1t 10—11 kinaccoB Ha 6a30BOM ypOBHE



cocTaBuiIM KoHIenTyanbHble nojoxeHuss @PI'OC COO o B3auM0o00yCIOBICHHOCTH
1eseH, coep KaHus, pe3yJIbTaTOB 00yUeHUs U TPeOOBAaHUN K YPOBHIO TIOJITOTOBKU
BBIITYCKHUKOB.

2.1.11.5.3. B cooTBEeTCTBUHU C JAHHBIMU MOJIOXKCHUSAMH IIPOTpaMMa 1o XUMHUH
(6a30BBIN YpOBEHB) HA YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHABJIMBAET 00s3aTesibHOe (MHBApUAHTHOE) MPEAMETHOE COJIep KaHUeE,
OTIpeIeISIET KOJWYECTBEHHBIE M KAYECTBEHHBIC €0 XapaKTEPUCTHKU Ha KaKIOM
JTame U3Yy4YeHUs MpeaAMeTa, MNpeaycMaTpUBAeT MPUHIMIBI CTPYKTYpUPOBAHUS
COJIEp>KaHUsI U pacIpesiesieHus €ro Mo KiaccaM, OCHOBHBIM paszlenaM U TeMaM
Kypca;

na€T TMPUMEPHOE pachpelefieHne Y4YeOHBIX YacoB IO TEMaTUYECKUM
pazzenam, peKOMEHAYeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3yUYEHHUs OTIIEIbHBIX
TEM Kypca C YYETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTHMKU
y4eOHOro mpoliecca, BO3pacTHBIX ocoOeHHOcTel oOydarornuxcs 10—11 kimaccos;

JTa€T METOJIMUECKYIO0 MHTEPIPETAIMIO IeJIeH U3yUYeHUS MPeIMETa HAa YPOBHE
COBPEMCHHBIX IPHUOPUTETOB B CHUCTEME CpeaHero oOmero oOpa3oBaHMS,
COJIEpKaTEIbHON XapaKTEPUCTUKH TIJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI OCHOBHOM
o0pa3oBaTeILHON IPOTpaMMbl CpeaHEro oO0Iero oOpa3oBaHus (JIMYHOCTHBIX,
METaINpeJMETHBIX, TPEIMETHBIX), OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEIBHON
NeATEIbHOCTH O0YyYarolIerocsi Mo OCBOCHMIO cojepxaHus npeamera. Ilo Bcem
HA3BaHHBIM TO3UIMSAM B MPOrpaMMe MO XUMHUU COOJI0JIeHa MPEEMCTBEHHOCTh C
dbenepanpHOl paboyeil MporpaMMo OCHOBHOTO 0O0IIero 00pa3oBaHMs MO XUMHUHU
(mnst 8-9 xnaccoB 00Opa3oBaTEIbHBIX OpraHU3alMii, 0a30BbIN YPOBEHB).

2.1.11.5.4. TlporpamMma 10 XUMUU SBJSIETCS OPUCHTHPOM JIJIsI COCTABIICHUS
pabounx TporpamMM, aBTOPHI KOTOPBIX MOTYT TMPEIJIOKHTh CBOH IMOAXOA K
CTPYKTYPHUPOBAHHUIO W TIOCJIEIOBATEILHOCTH HW3Y4YCHHS y4eOHOTO Marepuaia, a
TaKkkK€ CBO€ BHUJCHHE OTHOCHTEIBHO BO3MOXXHOCTH BbIOOpa BapUaTUBHOU
COCTABIISIIOUICH  COAepKaHus TpelMeTa JOMOJHHUTENIbHO K  00s3aTellbHON

(MHBApUAHTHOM ) YACTH €r0 COJIEPHKAHUS.



2.1.11.5.5. Xumnueckoe  oOpa3oBaHUE, IMOJy4aeMOE€  BBIMYCKHUKAMH
0011e00pa3oBaTeIbHON OpraHU3alluH, SIBISETCS HEOTHEMJIEMOW YacThI0 UX
OoOpa30BaHHOCTM W  CIYKUAT  3aBEpIIAIONIMM  JTaloM  peaju3alud  Ha
COOTBETCTBYIOIIEM 0a30BOM YPOBHE KIIIOUEBBIX [IEHHOCTEN, MPUCYIIUX IEIOCTHOMN
CUCTEME XMMHUYECKOTro oOpazoBaHMs. KiltoueBble 1IEHHOCTH KacaloTCs MO3HAHUS
3aKOHOB IPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U O0IIEH KYJIbTYphl YEIOBEKa,
a TaKXe 5SKOJIOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY 3J0POBBIO H
npupoaHoil cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOydaronIuxcs Ha
YPOBHE CpeTHET0 00111eT0 00pa30BaHUs CPEICTBAMU YUEOHOTO MpeIMETa « X UMHUS,
COZIEp’)KaHWE M IOCTPOCHHE KOTOPOTO OINPENEICHBI B MPOrpaMMe IO XUMHH C
yu€ToM crneuu(pukd HayKu XUMHUHM, €€ 3HauyeHUs B NO3HAHUU NPUPOJBl U B
MaTepUalIbHOW KU3HU OOILIECTBA, & TAKXKE C YUYETOM OOMIMX LENEeH U MPUHIUIIOB,
XapaKTEpPU3YyIOIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpEIHEro O0OIIero
oOpazoBanus B Poccuiickoit deneparuu.

[Ipu popmMupoBaHumu coaep:kaHus npeameTa « XMMHUsD YUTEHbI CIEAYIOIINE
MOJIOKEHUS O crielu(UKe U 3HAYCHUH HayKU XUMHUHU.

XUMHSI KaK 3J€MEHT CUCTEMbI €CTECTBEHHBIX HayK WUIPAET 0COOYIO POJib B
CO37aHMM HOBOW 0a3bl MaTepUadbHOM KYyJIbTYpbl, BHOCHUT CBOM BKJIaJ B
(dbopMUpOBaHKE PALMOHATILHOTO HAyYHOTO MBIIIJICHHS, B CO3JIaHUE LIEJIOCTHOTO
IpeacTaBleHusT 00 OKpYyKaroleM MHUpPe KaK O €AUMHCTBE MPUPOJbI U YEIOBEKa,
KOTOpO€ (pOPMUPYETCS] B XUMUU HAa OCHOBE IMOHMMAaHUS BELIECTBEHHOI'O COCTaBa
OKPY’KAIOLIEr0 MHpPA, OCO3HAHUS B3aWMOCBSI3M MEXKAY CTPOCHHUEM BEILIECTB, HUX
CBOMCTBaMHU U BO3MOXHBIMH 001aCTsIMU IPUMEHEHHUS.

CoBpeMeHHas XMMHS Kak HayKa CO3UIaTeIbHasA, HayKa BBICOKHX TEXHOJIOT I
HalpaBjeHa Ha peIIeHHe TJIOOANbHBIX MPOOJEM YCTONYMBOrO pa3BUTHS
YEJIOBEUECTBA —  CBIPHEBOM, HHEPreTUYECKOW, MHUIIEBOM, HSKOJOTHYECKOU
0e30MmacHOCTH M OXpaHbl 370pOBbs. TECHO B3aUMOJEHCTBYS C JIPYTHUMH
€CTECTBEHHbIMU HAyKaMH, XUMHUS CTajla HEOThEeMJIEMOM 4YacThlO MHUPOBOM
KyJIbTYpbl, HEOOXOANMBIM yCIOBHEM YCIIEUIHOTO TPYJa U >KM3HU Ka)XJO0ro WieHa

oO11ecTna.



2.1.11.5.6. B cooTBeTcTBUM C OOIMMMH IEISIMU W TPUHIUIIAMU CPETHETO
obmero obpazoBanus coxepxkanue mpeamera «Xumus» (10—11 xmaccel, 6a30BbIi
YPOBEHb HU3YYEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO
IIOATOTOBKY oOyyJarouxcs, HEOOXOIUMYIO UM TUISL BBIPA0OTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B KU3Hb COLIUYMA,
NPOJOJDKEHUS  00pa3oBaHUsi B Pa3jMYHBIX  O0JACTSIX, HE  CBSA3aHHBIX
HEIOCPEACTBEHHO C XUMMEM.

2.1.11.5.7. CocTaBisonuMu NpeaMeTa « XUMHU» SBISIOTCS 0a30BbIe KYypPChI
— «Opranunueckass xumusi» U «OOmas U HEOpraHuvecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWM MO HEOPTraHWYECKOW XMUMUU (C BKIIOUYEHHUEM 3HAHUU W3 OOIIeH XUMUH) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU W3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOYKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

2.1.11.5.8. Ctpykrypa comepxanust KypcoB — «OpraHmueckas XUMUS» H
«OO0mmas 1 Heopranuueckass XuMus» chopMHpOBaHa B MPOrpaMMe MO XMMUU Ha
OCHOBE CHCTEMHOI'O MOJX0/la K M3YYEHUIO y4eOHOTro maTepuaia u o0ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUUYECKUX  YPOBHAX. B  Kypce oOpraHudeckord XUMHM  BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
MPEICTaBICHU O CTpOeHUH BenlecTB. CBeeHns 00 U3ydyaeMbIX B Kypce BelllecTBax
JAI0TCS. B PA3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OpraHM4eckoM  XHMHUH  [OJYy4arOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLUU.

2.1.11.5.9. B npenmere «Xumus» 0a30BOr0 YpOBHS paccMaTpPUBACTCS
U3YyYEHHBII Ha YpOBHE OCHOBHOTO O0IIIET0 00pa30BaHusl TEOPETUUECKUN MaTepHuan

)41 q)aKTOJIOFI/I‘leCKI/IC CBEICHHUS O BEIIECTBAX M XMMHYECKOM pCaKIuu. TaK, B



YaCTHOCTH, B Kypce «OOmas W HeopraHW4YecKas XUMUS» O00ydaronuMmcs
MPEIOCTABIISCTCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHUE MEPUOAMYECKOrO 3aKOHA C
OOIIIETEOPETUYECKUX U METOJOJIOTMUECKUX  MO3UIUH, TIIyOXKe  MOHSTH
HUCTOPUYECKOE WM3MEHEHHE (YHKIIMI S5TOro 3akoHa — OT o00o0Omarmei 10
OOBSICHSIIOIICH M POTHOZUPYIOIICH.

2.1.11.5.10. Enunas cuctema 3HaHUM O Ba)KHEHIIINX BEIISCTBAX, NX COCTaBE,
CTPOEHWH, CBOWCTBAX W MPUMCHECHHH, a TaKX€ O XUMUYECKUX PEaKIHUIX, UX
CYILITHOCTH Y 3aKOHOMEPHOCTSIX MPOTEeKaHus fonoiHgeTcs B Kypcax 10 u 11 kiaccos
DJIEMEHTaMH  COJICP)KaHMsI, WMCIOIIMUMH KYJbTYPOJIOTHYECKUA W TPHUKIATHON
XapakTep. DTH 3HAHMSI CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMHUH C IPYTUMHA
HayKaMU, PaCKpbIBAIOT €€ POJib B TO3HABATEIHLHON U NMPAKTHUECKOU IESITeIbHOCTH
YEJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBXKCHHUS K TMPOIECCY TBOPYECTBA B
00JIaCTH TEOPUU U TMPAKTUYECKUX MPUIIOKEHUM XUMHHU, TTOMOTAIOT BBITYCKHHUKY
OpPUEHTHUPOBATHCS B OOIIECTBEHHO U JJUYHOCTHO 3HAYUMBIX MPOOJIeMax, CBA3aHHBIX
C XUMHEH, KPUTHYECCKH OCMBICIIMBATH HH(POPMAIUIO W TPUMEHATh €€ I
MOTIONTHEHUSI 3HAHWM, PEIIEHUS WHTEJUIEKTYalIbHBIX H  OKCIEPUMEHTAIbHBIX
uccienoBaTenbckux 3anad. Comeprkanue y4eOHOTO mpeaMera « XUMUs» JaHHOTO
YPOBHSI M3Y4YCHHS OPHUEHTUPOBAHO Ha (OPMHUPOBAHHE Y OOYyYaIOIMIUXCS
MHUPOBO33PEHYECKON OCHOBBI JIsI MOHUMaHUSI (PUIOCOMCKUX HIEH, TaKUX Kak:
MaTepUabHOEC  €AWHCTBO  HEOPTaHWYECKOTO W OPraHUYEeCKOTO  MHpa,
0OyCJIOBJIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, MMO3HABAEMOCTH
IIPUPOAHBIX SIBICHUW NYTEM JKCIEPUMEHTA U PELICHUS IPOTUBOPEUUN MEKIY
HOBBIMH (DaKTaMU M TEOPETUYECKUMH MPEATNOCHUIKAMHU, OCO3HAHNUE PO XUMHUH B
pEeIIeHUH  DKOJIOTMYECKHX  mpoOjeM, a Takke TmpoljeM  cOepexeHus
DHEPTrEeTUYECKUX PECYPCOB, CBHIPHS, CO3AaHMSI HOBBIX TEXHOJIOTHH U MaTEPHUAJIOB.

2.1.11.5.11. B nmnane pemeHus 3a1a4 BOCIUTAHUS, PA3BUTHS U COITUATH3AIINHI
OOyJaromMXcsi MPUHITHIC MPOTPAMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
CollepKaHUsI WM TIIOCTPOCHHS TpeaMeTa TpeaycMaTpuBaloT (HOPMHUPOBAHHUE Y
00y4aroluMXxcs YHUBEPCANbHBIX YUEOHBIX ACHCTBHIA, HMEIOIINX 0a30BO€ 3HAYCHHE

AJIs1 Pa3IMYHbIX BHAOB ACATCIILHOCTU: PCIICHUSA HpO6JI€M, ITIOMCKa, aHaJlIu3a Hu



00paboTku nHGOpMaLK, HEOOXOJUMBIX JIJIs1 IPHUOOPETEHUS OTbITa MPAKTHUECKOM
U HCCIIEOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIECH Ba)XKHOE MECTO B MO3HAHUU
XUMHH.

2.1.11.5.12. B npakTuke mpenogaBaHus XUMHUH KaK Ha YpOBHE OCHOBHOTO
obmero oOpa3oBaHMsI TaK M Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHus, INpH
OINPENENCHUN COAEPKATEIbHOM XapaKTEpUCTUKU IeJied HM3y4eHus IpeaMera
HaIlpaBJICHUEM  NEPBOCTENIEHHOW  3HAYMMOCTH  TPAJWLHUOHHO  MPU3HAETCSH
(GopMUpOBaHHE OCHOB XHMMHMUYECKOH HAaykKH Kak oOO0JacTh COBPEMEHHOTO
€CTECTBO3HAHUA, IPAKTUYECKOM JESITEIIbHOCTH YeJIOBEKa M KakK OJHOI0 U3
KOMIIOHEHTOB MUPOBOU KyJbTYypbl. C METOOMYECKOW TOUKHU 3PEHUS TAKOM MOJIXOJ
K OTPEEIICHUIO LIeel N3YUEeHUs IPEAMETA SBISIETCS BIIOJIHE OIPABIAHHBIM.

2.1.11.5.13. 'maBHBIMHU TeNSIMH H3y4YEHHUS TpeaMeTa «XUMHS» Ha YpPOBHE
CpelHero o01ero oopa3zoBaHus Ha 6a30BOM YPOBHE SIBIISIIOTCS:

(opMupoBaHHE CHCTEMBl XHMUYECKHMX 3HAHMA KaK  BaKHEWIIEH
COCTABJISIFOLIEN €CTECTBEHHO-HAyYHOW KAPTHUHBI MHpA, B OCHOBE KOTOPOH JIeXkKaT
KJIIOUYEBBIE TOHATHSA, (yHIaMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHUE SI3bIKA
HAayKH, YCBOGHHE M TOHUMAaHHE CYIIHOCTH JOCTYNMHBIX  00001meHui
MHUPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMJIEHHE C HCTOpUEH HX pa3BUTUSA U
CTaHOBJICHMSI,;

dbopMupoBaHrE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHHMS
BEUIECTB U XHMMUYECKUX DPEaKIUil, HEOOXOJUMBIX ISl MPUOOPETEHUs yMEHUMH
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XUMUYECKUX SIBIICHUH, UMEIOIINX MECTO B
MIPUPOJIE, B MPAKTUYECKOW U TTIOBCECIHEBHOM KU3HMU;

pa3BUTHE YMEHHUM U CIOCOOOB JESATEIILHOCTH, CBSI3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMHMYECKOI0 JKCIEPUMEHTa, COOIIOJEHUEM MpaBuil 0€30MacHOro
oOpalleHusl ¢ BEIECTBAMM.

2.1.11.5.14. ConeprxkarenbHas XapakTEPUCTHKA IelIe M 3aJad U3YYCHUS
npeaMeTa B MporpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME cpefHero obmiero odOpasoBanus. Ceroans B

npenogaBaHu XUMHH B OOJIbIIIEH CTETICHU OTHaéTCs NpCAINOYTCHHC HpaKTquCKOﬁ



KOMIIOHEHTE COJiepKaHus OOydYeHUus, OPHEHTHUPOBAHHOW Ha TMOATOTOBKY
BBIMYCKHHUKA OOIIE00pa30BaTEIbHON OpraHu3alliy, BIAJCIONIET0 HE HAObOpoM
3HaHWH, a (PyHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSMHU
aKTUBHOTO TMOJYYCHHs 3HAHUI 1 MPUMEHEHHSI UX B PEAIbHOM JKU3HU IS PEIICHUS
MPAKTHYECKHX 3a7ad.

2.1.115.15.B oroli cCBA3M TOpU  M3YUYCHUH TpeaMeTa  «XUMHSD»
JOMHUHHUPYIOIIIee 3HaUeHHE MPUOOPETAIOT TaKKe SN U 3aa4H, KaK:

ajanranus o0yJaronxcs K yCIOBUSAM JTUHAMUYHO Pa3BUBAIOIIETOCS MHpAa,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSITEIbHOMY MPHHSITHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BEUIECTBAMU M UX
IPUMEHCHHEM;

¢opmupoBanne y 0OydyarOmIMXCS KIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIHI), MMEIONUX YHHBEpPCAIFHOE 3HAYCHHE IS Pa3IUYHBIX BHUJIOB
NEeATEIbHOCTH: PEIIeHHs MpoOJieM, MOKCKa, aHalau3a U 00padOTKKM MH(POPMALINH,
HEOOXOUMBIX AJIs1 MPUOOPETEHNUS ONbITA JEATEIBHOCTH, KOTOPast 3aHUMAET BaXKHOE
MECTO B TO3HAHUM XUMHH, a TaKXe JUIA OLEHKH C TMO3WIUN SKOJIOTHUYECKON
0€30M1acHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MTPOLIECCOB HA OPTaHU3M
4eJI0BeKa U MPUPOIHYIO Cpeay;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEIICKTYaTbHBIX U TBOPYECKHX
CIIOCOOHOCTEM 00yUarOIMMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH()OPMAIIMOHHBIC TEXHOJOTUH JIs MOMCKAa W aHalu3a y4eOHOW |
HAYYHO-TIONYJISIPHOM MHPOPMAIIMK XUMUYECKOTO COICPIKaHUS;

(dbopMuUpOBaHKE U PA3BUTHE Y O0YJAIOIIMXCS ACCOIIMATUBHOTO U JIOTUYECKOTO
MBILUICHUSI, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUU M TPOBENCHUM XHUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIHUTaHHE Yy oOydaromuxcs yOeXAEHHOCTH B T'yMaHUCTHUECKOH

HAIPaBJICHHOCTU XMMHH, €€ BaXHOW pPOJM B PEIICHUHM TJIOOAIBHBIX MPOOJIeM



paIoOHaIBLHOTO MPUPOAONOIB30BaHNUS, TTOMOJIHEHUS YHEPTETHUYECKUX PECYPCOB U
COXpaHEHHUsl TMPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3J0pPOBbIO, a TakKe NPHUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOJMYYEHHBIX 3HAHWW JJIS TPUHSITHS TPAMOTHBIX DEIICHUNA B
CUTYaIIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

2.1.115.1.1. llenn u 3amayud W3y4YCHHS TIpeAMeTa «XHUMHS» TOIYUUIU
NOJpOOHYI0 METOIMYECKYI0 HWHTepmpeTanuio B pasgene «llmanupyembie
pe3yabTaThl OCBOCHHUSI TPOTPAMMBI IO XUMHUU», TAKUM 00pa30M 00eCieYeHO YETKOE
MPEACTABIICHUE O TOM, KaKue 3HAHUS M YMEHUS MMEIOT MPSIMOE OTHOIIEHHE K
peann3anr KOHKPETHOW 1IEH.

2.1.11.5.1.2. B y4eObHOM IJ1aHE CpeaHero oO0miero oOpa3oBaHUs MPEIMET
«Xumus» 0a30BOro ypoBHSI BXOJIUT B COCTaB MpeAMETHOMN obnactu « EcTecTBEeHHO-
HAy4YHbIC TIPEIMETHI».

OO011ee YKMCII0 YacoB, PCKOMEHIOBAHHBIX /I U3ydeHHs] XUMHUK — 68 4acoB: B
10 xmacce — 34 gaca (1 gac B Heaeno), B 11 kmacce — 34 gaca (1 gac B Hezenio).

2.1.11.6. Conepxanne o0yuenus B 10 kmacce.

2.1.11.6.1. Opranndeckasi XuMusl.

2.1.11.6.1.1. TeopeTrueckre OCHOBBI OPraHUYECKON XHMHH.

[IpeameT opraHn4ecKoil XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
TIOJIYYCHUM HOBBIX BEIICCTB M MaTepHUaioB. Te€Opusi CTPOSHUS OPTaHWYECKUX
coenunenuii A.M. BytnepoBa, e€ ocHOBHbIE no0KeHus. CTpYKTypHBIE (DOPMYITBI
OpraHMYEeCKUX BemecTB. [omonorus, u30Mepus. XUMHYECKas CBSI3b B
OpPTaHUYECKUX COCTUHEHUSX — OJMHAPHBIC U KPATHBIC CBSI3H.

[IpeacraBnenne o knaccupuKamu OpraHMueckux BemecTB. Homenknarypa
OPTraHUYECKUX COCOUHEHWU (CHCTEMaTWYeCKas) W TPUBUAIbHBIC HAa3BaHMS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCNEepUMEHTAIbHBIE METOJIbI M3Y4YEHHUs BEIIECTB M UX TNPEBPAIICHUN:
O3HAKOMJIEHHUE ¢ 00pa3IaMu OPTaHMYECKUX BEIIECTB U MaTepUalaMi Ha UX OCHOBE,

MOJCIUPOBAHNC MOJICKYJI OPraHMYCCKHX BCIICCTB, Ha6J'HOI[eHI/I€ n OIINCAaHUC



JEMOHCTPALIMOHHBIX OIBITOB [0 NPEBPAILICHHIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuM (IUIaBJIeHNWEe, OOYTIIMBAHUE U TOPCHHUE).

2.1.11.6.1.2. YrieBoaopoibl.

AJIKaHBI: COCTaB M CTPOCHME, TOMOJOTHMYECKMU pAx. Meran W 3TaH —
NpOCTEUIINE TMPEICTABUTENN QJIKaHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBa
(peakiuu 3aMelieHUs] U TOPEHUs), HAXOXJIEHUE B TMPHUPOJE, IOJIyYeHUE W
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH psifl. DTUJIEH U TPOIHIIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBA
(peakMu  TUAPUPOBAHUS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJIMMEPHU3AIINH ), TOJTyYeHUE U IPUMEHEHHE.

Anxanuensl: Oytaamen-1,3 u meTwiOyTaauen-1,3: cTpoeHHne, BaKHEHIIIHE
XMMHUYECKHE CBOMCTBa (peakuus nojaumepusanuu). IlomyuyeHue CHHTETHUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI, TOMOJIOTUYECKUI psifi. ALIETUIIEH
— MpOCTEHIIMHA MpeACTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpEeHUs), OJYyUYEHNE U TPUMEHEHUE.

Apenbl. benzon: coctaB, cTrpoeHue, GU3MUECKUEe U XMMHUYECKHE CBOMCTBA
(peakMu TaJOTEHUPOBAHWA M HUTPOBAHHUA), IMOJIYYEHHUE U MIPUMEHEHUE.
TokcuyHOCTh  apeHOB. ['eHeTHueckas CBSI3b  MEXAY  YIVIEBOJOPOJAMHU,
NPUHAAICKAIIMME K Pa3IMYHBIM KJIACCAM.

[IpupoaHbIE HCTOYHUKMU YIJIEBOAOPOAOB. [Ipupoanbii ra3 u mnONyTHBIE
HedTaapie Ta3pl. HedTh u e€ mpoucxoxnenune. CrocoObl mepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaluTUyeckuil), mnuposus. [IpomykTbl
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBbIM
yroJib U IPOAYKTHI €r0 MepepadoTKH.

OKCNepUMEHTAIbHBIE METOJIbl M3y4Y€HHs BELIECTB M MX MPEBPALLCHUN:

O3HAKOMJIEHHE C 00pa3liaMu TIacTMACC, KaydyKoB U pe3uHbl, Koyiekuuu «Hedtby»



U «YTO0JbY», MOJCIUPOBAHUE MOJIEKYJ YIJIE€BOJOPOJOB U TajJOT€HOMPOU3BOAHBIX,
IIPOBEICHHE NMPAKTHYECKOW PaOOThI: MOJYyUYEHHUE STUIIEHA U U3YUYEHHUE €r0 CBOWCTB.

Pacuérurlie 3agaun.

Beluucienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Maccel, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MTPOYKTOB PEAKIIUN).

2.1.11.6.1.3. Kucnopoconeprkaiiue OpraHndeckiue CoeMHEHUS.

[IpenenpHble OIHOATOMHBIE CHUPTHI. METaHOJN W 3TAHOJN: CTPOEHUE,
dbuznyeckue M XUMHUYECKHE CBOWCTBA (pEaKIMU C AaKTUBHBIMU MeETallJIaMu,
rajJjlor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIAaMU CIIUPTOB. JIeliCTBHE METAaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHOroaroMHbpl€  CHHUPTHL. JTWICHTIIMKOIb W TIHLEPUH: CTPOCHUE,
buznueckue W XUMHUYECKHE CBOMCTBA (B3aMMOJIEWCTBHE CO IIEJIOYHBIMU
MeTajUlaMH, KaueCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crUpThI). JleiicTBUE Ha
opraHusM 4enoseka. [[puMenenre rmmuepruHa u STUIEHTJIMKOJIS.

deHol: CTpOCHHWE MOJICKYNBl, (U3UYECKHE W XHUMHYECKHE CBOWCTBA.
Tokcuunocth Genona. [Ilpumenenue gpenona.

Anpaerunpl. Dopmanberus, aneTadblerul; CTPOCHUe, (U3HYECKUE WU
XUMHUYECKHUE CBONCTBA (PEaKIIMU OKHCIICHUS W BOCCTAHOBJICHMS, Kau€CTBEHHbBIC
peakilnn), NOJIy4eHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeneiabHbie KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KMCIJIOTBI: CTpOEHHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBa (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), noayyeHue u NpuMEHEHHeE.
CreapuHOBasi W OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. Mblia Kak COJIM BBICIIUMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICUCTBUE.

Crnoxnple 3(GUPHI KaK MPOW3BOAHBICE KapOOHOBBIX KHUCIOT. [maponm3
coxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
pOJIb )KUPOB.

VYrineBompl:  cocTtaB, Kiaccupukanus — yriaeBomoB  (MOHO-, JU- U

nosiicaxapubl). ['oko3a — npocTeiimii MoHOcaxapui: 0COOEHHOCTH CTPOEHUS



MOJIEKYJTbI, (PU3UIECKUE U XUMUYECKHE CBOMCTBA (B3aMMOICHCTBHIE C THAPOKCHIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPOJIE, MPUMEHEHUE, OMOJIOTHYecKast poJib.
dotocunTe3. PpyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman u nemntono3a kak npupoHbie noaumMepsl. CTpoeHue kpaxmana u
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAS PEAKITUS C HOJIOM).

OKCIepUMEHTAIbHBIE METOJIbl M3y4Y€HHUs BELIECTB M MX TMPEBpPAILCHUN:
MIPOBEICHUE, HAOJIOACHUE W OMHCAHWE JIEMOHCTPAIIMOHHBIX OTBITOB: TOPEHHUE
CIIUPTOB, Ka4E€CTBCHHBIC PEAKIIMH OIHOATOMHBIX CIMPTOB (OKUCIICHHWE 3TaHOJA
okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
rugpokcuom meau(ll)), anpaernios (okucieHre aMMUAYHBIM PacTBOPOM OKCHUAA
cepeopa(l) u ruapokcugom wmemu(ll), BzammonmeilcTBHEe Kpaxmanga C HOJOM),
MIPOBE/ICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

PacuérHblie 3anaumn.

Boluucinenuss mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTA PEAKIIUU M0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

2.1.11.6.1.4. AzoTcoaep Kaniiue OpraHMuecKiue COeTMHEHUS.

AMMHOKHCIIOTHI KaK aM(OTEpHBIC OpraHNYECKUE CoeauHeHNs. Du3ndeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIIOT (Ha mpumMepe mmiuHa). buomornueckoe
3HaYCHUE aMUHOKHCIIOT. [lenTump.

benku kak mpupomHBIC BBICOKOMOJCKYISIDHBIE coenuHeHus. [lepBudunas,
BTOpPHYHAS M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBA OCJIKOB:
THJIPOJIN3, ICHATYpAIHs, KAYCCTBEHHBIC pEAaKIIMKM Ha OCIIKH.

OKCNEepUMEHTAIBHBIE METOJIbI M3y4YeHHUs BEIIECTB M WX TPEBPAICHUN:
HAOJIOICHUE U OMKCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OEITKOB MIPH
HarpeBaHWM, [IBETHBIC PEAKIIUH OCITKOB.

2.1.11.6.1.5. BbICOKOMONEKYTSIPHBIE COSAMHEHUS.



OCHOBHBIE TIOHSITHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COSTUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3AIUHU, CPEAHSS MOJEKYIApHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHH —
MOJIUMEPU3AITHS U TTOJIMKOHCHCAIIHS.

OKCIEepUMEHTAIbHBIE METOJIbl M3y4YeHHs BELIECTB M MX TMPEBpPAILCHUN:
O3HAaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

2.1.11.6.1.6. MexrmpeaMeTHbIC CBSI3H.

Peanuzamnus MeXnpeMeTHBIX CBsI3el TPH U3yUYEHUH OPTaHUIECKON XUMHUH B
10 kmacce OCYIIECTBIAETCA YEpe3 HCIOJIb30BAHHE KaK OOIIUX EeCTECTBEHHO-
HAyYHBIX TOHATHM, TaK U TOHSITHH, SBJISIOIIUXCS CUCTEMHBIMHU ISl OTICIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO61re ecTeCTBeHHO-HAYYHbIC TIOHATHS: SIBJICHUE, HAYYHbIN (aKT, TUIOTEe3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMIYHOCTb, HAOIIOIEHNUE,
U3MEpEHHe, IKCIIEPUMEHT, MOJICJIHPOBAHHE.

®dusuka: Marepusi, DHEpPrusi, Macca, aToM, DOJEKTPOH, MOJEKYJa,
DHEPreTUYECKUN ypPOBEHb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3NUYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: xierka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCcHHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (OCIKH, YIJICBOIBI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MTOPOJIBI, MOJIE3HBIC NCKOTIAEMbIE, TOILINBO,
pecypcehl.

TexHonOTHSA: THINEBBIC MPOAYKTHI, OCHOBBI PAIMOHATLHOTO TUTAHUS,
MOTOIIHNE CPEJCTBA, IEKAPCTBEHHBIE 1 KOCMETHYECKHUE MpemnapaThl, MaTepruabl U3
WCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

2.1.11.7. Conepxanue o0yuenus B 11 kiacce.

2.1.11.7.1. OO1as 1 HeopraHu4yecKas XuMHUs.

2.1.11.7.1.1. TeopeTrueckre OCHOBBI XUMUHU.



XUMHUUYECKUH 3JeMeHT. AToM. Sapo aroma, H30TOMNBL. DJIEKTPOHHAS
000JI0YKa. DHEPreTUYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iefieHusl 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepuonuueckuii 3akoH u Ilepuoanueckasl cucteMa XUMUYECKHX AJIIEMEHTOB
J.N. Menneneea. CBsA3b MEepUOAMYECKOr0 3aKkoHa U IleprmoanMdecKkoil CUCTEMBI
xuMmudeckux syemeHToB [[.M. MeHneneeBa ¢ COBpPEMEHHOW TEOPUEH CTPOCHHS
aTOMOB. 3aKOHOMEpPHOCTH WM3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M IEepUuoaaM.
3HaYCHUE EPUOIUYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XHMHUYECKAs CBA3b. BHABI XUMHYECKON CBS3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3UM (OOMEHHBIM U JIOHOPHO-
akuenTtopHsiil). Bomopomnas cBsizb. BalleHTHOCTh. DJNEKTPOOTPUIIATENHEHOCTD.
Crenenb okucieHus. MIoHbl: KAaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJIIDHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[TonsTue o nucnepcHbIX cucteMax. VICTMHHBIE M KOJUIOMIHBIE PaCTBOPBI.
MaccoBast 10Jis BEIlIeCTBA B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUMU. Homenknarypa
HEOpPraHUYECKUX BeleCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAIICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckas — peakiua.  Kmaccudukammss XMMHYECKUX — pEaKkIuil B
HEOPraHUYEeCKOW M OPraHUYEeCKOW XHWMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHU W MPEBPALLICHUS SJHEPTUM TP XUMUUECKUX PEAKLIUSX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (GakTopoB. OOpaTuMbie
peakuuu. XHUMHYECKOE paBHOBecHE. DaKTOpBI, BIMAKOIIME HA COCTOSHHUE

xuMuueckoro pasHosecus. [Ipunnmn Jle [Hlatense.



DnektponuTrydeckas guccoruanus. CHIbHbBIE U clla0ble 2IeKTpoauThl. Cpena
BOJIHBIX PacTBOPOB BEIIECTB: KHUCas, HEUTpalibHasl, 1IeJI0oUHasl. Peakiiuy noHHOTO
oOMeHa.

OKUCAUTETLHO-BOCCTAHOBUTEIIBHBIE PEAKITUU.

DKCIEpUMEHTAIbHBIE METOJbl M3YYEHUs BEIIECTB M MX MPEBPALLICHUI:
neMoHcTpauust Tabnun  «llepuoanueckass cucreMa XHMMHUYECKHUX JJIEMEHTOB
J.W. MeHnieneeBa», u3yuyeHue MoJIeNel KPUCTAIIMYECKUX PEMIETOK, HAOIIOEHUE
U OINHCAaHHE JEMOHCTPALIMOHHBIX M JTA0OOPATOPHBIX ONBITOB (pa3iiokKeHUE
IIEPOKCHIAa BOAOPOAA B TMPUCYTCTBUM KaTalu3aTOpa, OIPEIEICHUE CPEabl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO UHNKATOPA, PEAKIIMM HOHHOTO
oOMeHa), MpOBeJIeHUE MPAKTHUECKON paboThl «BrusiHue pa3nuyuHbIX (HaKTOPOB HA
CKOPOCTh XUMUYECKOU PEeaAKIIUN.

Pacuérnbie 3aqaum.

Pacuétel 1O ypaBHEHHMSIM XUMHYECKUX pEaKIuid, B TOM YHCIIE
TEPMOXUMHUUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MOHSITHUS «MaccoBas J0JIs
BEILIECTBAY.

2.1.11.7.1.2. Pa3nen 2. Heopranudeckasi XuMusl.

Hemeramel.  Ilonoxenne HemerauioB B llepuoamueckon cucreme
xuMHUeckux ayemeHToB .M. MeHnmeneeBa M OCOOCHHOCTH CTPOSHHSI aTOMOB.
®dusnyecKkue CBOMCTBA HEMETA/UIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMmepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBAa BAKHEHIIMX HEMETAJUIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yrmepoma U KpeMHHMs)) M MX  COCOUHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprmeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramnsl. [lonoxenne mertamioB B [lepuognueckoil cucreMe XUMUYECKUX
anemeHToB [[.W. MenneneeBa. OcoOEHHOCTH CTPOCHHS SJEKTPOHHBIX O0O0JIOYEK
aToMoB MeTtajuioB. O6mme gusnyeckue cBoricTBa MeTaioB. CruiaBbl METaJUIOB.

DNEKTPOXUMHUUYECKHUI psAJl HAIPSHKEHUI METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIINX METAIJIOB (HATpPUM, Kalaui, KaJablUi,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue crocoObl MOMy4YeHUss MeTalIoB. [IprMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCNEPUMEHTAIbHbBIE METOAbl M3YYEHUs] BEIIECTB W HUX IPEBpaICHUM:
H3yYeHHE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3lloB HEMETAJIOB, pEIIeHUE
AKCIIEPUMEHTATBHBIX 3aJad, HAOJIOJEHHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aUMOJACHCTBHE TUJIPOKCHIA AIFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuétnbie 3amaun.

Pacuétel Macchl BelecTBa Wik 00bEMa ra30B MO HW3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
W3 BEUIECTB UMEET IPUMECH.

2.1.11.7.1.3. XuMmus 1 Ku3Hb. MEXIpPEIMETHBIE CBSI3H.

Ponp xumuu B o0ecrieyeHUH SKOJOTHYECKOM, SHEPreTHUSCKOM U MHUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBI. [loHATHE O HAyYHBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKHX PEAKIUU.

[IpencraBiernss 00 OOMMX HAyYHBIX MPUHIMIAX MPOMBIIIICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB: BAXKHEUIIIME CTPOUTEIIBLHBIC
MaTepuasabl, KOHCTPYKIMOHHBIE MAaTEpHajbl, KpPACKHU, CTEKJIO, KEepaMHKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPATbHbBIC
ya00peHwusl.

XuMHUST U 3J0pOBbE YEJIOBEKA: IMPABWJIA HCMOJIb30BaHUS JIEKAPCTBEHHBIX
IpernapaToB, IIpaBuiia 0€30IMaCHOr0 UCIIOIb30BAHUS IIPENapaToOB OBITOBOM XUMHH B
TMOBCEIHEBHOM JKU3HU.

Peanuzanuss  MeXOpeIMETHBIX CBA3€M NpU  HM3ydeHUH oOme u

HEOpraHW4ecKor XuMuM B 11 Kiacce ocylIeCTBISIETCS YEpE3 UCIIONIb30BAaHUE KaK



OOIUX E€CTECTBCHHO-HAYYHBIX TOHATHUH, TaK W TIOHATUN, SBISTFOITUXCS
CHUCTEMHBIMH JIJIS1 OTICTBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01re ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAy4YHBIN (akT, TMIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHHE, SBJICHHUE.

®duzuka: Matepusi, SHEPIUsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOT, PATHOAKTUBHOCTH, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBa, (PU3MYECKUE BEIMYMHBI U €IUHULIBI UX
HU3MEPEHHUSI, CKOPOCTb.

buonorusa: kmerka, opraHu3M, 3KocHcTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIE TOPOIBI, TTOJIE3HBIC NCKOITaeMbIE, TOTIIINBO,
PECYpPCBHIL.

TexHonorus: XUMHUYECKasi MPOMBIIIUIEHHOCTh, METAJUTYPIHsl, TIPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHAIIOB, CEIBCKOXO3IMCTBEHHOE IPOU3BOJCTBO, ITHINEBAsI
MPOMBIIIUICHHOCTh,  (papMaileBTUYECKass  MPOMBINIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX TMpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJIEKTPOHHAS MMPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

2.1.11.8. [InanupyemMble pe3yiabTaThl OCBOCHHS MPOTPAMMBI 10 XMMHUM Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

2.1.11.8.1. &T'OC COQO ycranaBnuBaer TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUS  OOy4YarOUIMMHCS  TPOTPpaMM  CpPEAHEro  o0mero  oOpa3oBaHUS
(IMYHOCTHBIM, METANpPEAMETHBIM M TpEeIMETHbIM). HaydHo-meTomudeckon
OCHOBOW JUIsi pa3paOOTKU IJIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS TIPOTPaMM
CpeaHero oo1ero 0opa3oBaHusl SIBJSETCSI CUCTEMHO-EATEIbHOCTHBIN MOIXO/I.

2.1.11.8.2. B COOTBETCTBUU C CHCTEMHO-JEATEILHOCTHBIM TOIXOJ0OM B
CTPYKTYp€ JIMYHOCTHBIX PE3YyJIhTATOB OCBOCHHS MpeaMeTa «XUMUs» Ha YpPOBHE
CpeIHero o0IIero 00pa3oBaHus BBIACICHBI CIICIYIONTNE COCTABIISIONINE:

OCO3HaHWE OOYYAOIIMMUCS POCCUUCKOW TPaKTaHCKOW HICHTHUYHOCTH —

IOTOBHOCTHU K CaMOPAa3BUTHIO, CAMOCTOATCIIbBHOCTU U CaMOOIIPECACIICHUIO,



HAJIM4YMEe MOTHUBALIMH K O0YUYECHHUIO;

I[EJICHAIIPaBICHHOE Pa3BUTUE BHYTPEHHUX YOCKICHUIN TMUYHOCTA HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUILIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaloOUIMXCS PYKOBOJACTBOBAaTHCS B CBOEH
JESATEIbHOCTH EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1ETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYUe PABOCO3HAHUS IKOJIOTUYECKON KYJIbTYPHI U CIIOCOOHOCTU CTaBUTH
1IN U CTPOUTH KU3HEHHBIC MJIAHBI.

2.1.11.8.3. JIugyHOCTHBIE pe3yNabTaThl OCBOCHHUS TpeaMeTa «XUMUS»
JOCTUTAIOTCS. B €OUHCTBE Y4YeOHOM M BOCHHUTATENHHOW JAESITENBHOCTH B
COOTBETCTBUM  C  T'YMAaHUCTHUYECKUMH,  COLIUOKYJIBTYPHBIMH,  JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH U UJ€AIaMU POCCUICKOTO TPayKIAHCKOTO OOIIECTBA,
MPUHATHIMHU B OOIIIECTBE HOPMaMU U MPaBUJIAMH TOBEACHUS, CIIOCOOCTBYIOIIUMU
mpolleccaM CaMOIO3HAHMS, CaMOPa3BUTUSI W HPABCTBEHHOT'O CTAHOBJIICHUS
JUYHOCTH 00YyYarOmMXCsl.

2.1.11.8.4. JluuyHOCTHBIE  PE3yJIbTAaTBl OCBOCHHS TMpeaMera «XUuMUsD)
OTPaXarOT CHOPMHUPOBAHHOCTH OMNbITA TMO3HABATEIBHON U  TPAKTUUYECKOU
JESATETLHOCTH 00YUaIOIIUXCS TI0 peaTu3aliy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B
TOM YHCJIC B YaCTH:

1) rpax1aHCKOTO BOCITUTAHUSI:

OCO3HaHMS 00YUYaIOIIUMHKCS CBOUX KOHCTUTYITMOHHBIX MPaB U 00S3aHHOCTEH,
YBaXXCHUS K 3aKOHY M ITPABOIOPSJIKY;

NPEJICTABICHUS O COIHUAIBHBIX HOPMax M TpaBUiaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOW HEATEIHHOCTH TPH CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPCHHS, JIOTHKY U
apTryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIHHOCTH;

2) MaTpUOTHYECKOTO BOCITUTAHHUSL:



LIEHHOCTHOTO OTHOLIEHHUSI K MCTOPUYECKOMY UM HAay4HOMY HACIIEIUIO
OTE€UYCCTBECHHOMN XHMUM;

YBOKEHHUS K IpOIECCy TBOPYECTBA B OOJACTH TEOPUU U IPAKTHUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUINTEIbHBIX ~ HAONIONEHUM, KpPONOTIMBBIX 3KCIEPUMEHTAIBHBIX  IIOHUCKOB,
IIOCTOSIHHOT'O TPYJ1a YYEHBIX U IPAKTUKOB;

MHTEpECa W II03HABATEJIbHBIX MOTHMBOB B IMOJYYEHUHM U MOCIEAYIOLIEM
aHaJIn3e MHQOpPMAIMK O MEPENOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) TyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHUS:

HPAaBCTBEHHOI'O CO3HAHMUs, STUYECKOTO IOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYalluH, CBA3aHHbIE C XHMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEICHHE U IMOCTYNKH CBOMX TOBapHIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
MOCTYIIKOB;

4) hopMHUPOBAHHUS KYJIBTYPBI 3I0POBbSL:

NOHMMaHUsl LIEHHOCTEH 3/0pOBOr0 U 0Oe3omacHoro oOpas3a KHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MUYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

coOMI0/IeHNs MpaBuil O€30MacHOTO OOpalleHusi C BellecTBaMU B OBITY,
IIOBCEHEBHOM KXU3HU U B TPYIOBOU ACATEIBHOCTH;

IIOHUMAHUS L[IEHHOCTU IpaBUJ HWHAUBUAYAJBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HaHUS MOCIEJCTBUI M HENPUATUS BPEAHBIX MPUBBIUEK (YHOTpeOICHHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOTr0 BOCIIUTAHUS:



KOMMYHUKATUBHOH  KOMIIETGHTHOCTH B  Y4EOHO-HCCIICIOBATEIHCKOM
NEATEIbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM MW JAPYIHMX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM HA AaKTHBHOE YYacTHE B PCEIICHUM TMPAKTHYECKUX 3a]a4
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YyUYEeHHIO MPOQPECCUil pa3IuyHoro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBaXKEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHJIUBHUAYAJIbHOU TPaeKTOpUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 9KOJIOrMYECKOr0 BOCITUTAHHS:

AKOJIOTUYECKU IEJIECO00Pa3HOr0 OTHOIICHHS] K TPUPOJE, KaK MCTOYHHUKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHUMAaHUS TJIOOAIBHOTO XapakTepa HSKOJOTMYECKHX MpoOJeM, BIUSHUS
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIbHON CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BaHUS JOCTWXKCHUM XUMHUHU IS
pELIeHUs] BOIPOCOB PAlMOHAIBHOTO IMPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHUS JACHUCTBUM, TMPUHOCSAIIMX BPEd OKPYKAIOIICH
MPUPOIHON cpesie, YMEHHsI TPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHUYECCKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYUS PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYIbTYPHI,
OIIbITA JEATETbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMH B ITO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO TIPOTHUBOCTOSTH HJICOJOTHHU
xeMohoouu;

7) IICHHOCTH HAYYHOT'O TTO3HAHUSI:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MTPAKTUKH;



NOHUMAaHMs CHeNU(PUKA XHMUU KaKk HayKd, OCO3HaHUS €€ poiu B
(GbOopMUPOBAHUN PAIMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEIOCTHOTO
MpeCcTaBlIeHus] 00 OKpPYKArOIIeEM MUpE Kak O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpodJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHUS,

yOeXKIEHHOCTH B 0CO0OM 3HAUMMOCTH XUMHH JUIsI  COBPEMEHHOM
UBUIM3AIMH: B €€ TYMaHUCTHUECKON HAIIPaBICHHOCTH U BaKHOU POJIM B CO3aHUU
HOBOM 0a3bl MaTepUaIbHOM KYyJbTYpbl, PEIICHUU TJIOOANBHBIX MpoOJIeM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30IaCHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUI
YCIIELLIHOTO TPYZa U 3KOJIOTUYECKU KOM(POPTHOM JKMU3HH KaXKAO0T0 YjieHa 0OIEeCTBa;

€CTECTBEHHO-HAYYHOH TPaMOTHOCTH: TIOHMMAHUSA CYITHOCTA METOJOB
NO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NOJTy4yaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHMsI SBJIICHUH OKPY’KalOIEro MUpa u
MPOUCXOISAIINUX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUS IS
pelieHus npo6JieM B peabHbIX KU3HEHHBIX CUTYalIUAX;

MHTEpeca K MO3HAHUIO M UCCIIEIOBATEIbCKOM e TEILHOCTH,

TOTOBHOCTH M  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa3oBaHUI0, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHWHA 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTIMU;

WHTEpeca K 0COOCHHOCTSM TpyJia B Pa3NuYHBIX cdepax mpodheccuoHaIbHOMI
JESITEIBHOCTH.

2.1.11.8.5. MetanpenmeTHbie pe3yiabTaThl OCBOCHUS YYEOHOTO mpeaMera
«XuMus» Ha YPOBHE CpeHETO 00I1ero 00pa3oBaHms BKIIOUYAIOT:

3HaUUMble 9 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYHAIOIIMXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHAYYHbIE TOHATHUS, OTPaKaIoIIne

OCJIOCTHOCTD HaquOﬁ KapTUHbI MHpPA U CHCHI/I(i)I/IKy MCTOOOB IIO3HAHMHII,



UCITOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHs, SIBIICHUE,
poIece, CUCTeMa, HayIHbIM (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, Uccle0BaHue, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaIbHBbIC YUeOHBIC NEeHCTBUs (MTO3HABATEIbHBIC, KOMMYHHKATHBHEIC,
peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
I'PaMOTHOCTH M COITMATILHOM KOMIETEHIIMN 00yUYaroInXCs;

CIIOCOOHOCTB 00yYaroIMXCcst UCIIO0JIb30BaTh OCBOEHHBIE
MEXIUCIUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHBEpCAJIbHbIE y4eOHbIE
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

2.1.11.8.6. MeTtanpeaMeTHbIC pe3yNbTaThI OTpaXaroT OBJIAJICHHE
YHUBEPCAIbHBIMM ~ YYCOHBIMU  I1O3HABATEIbHBIMH, KOMMYHHUKATUBHBIMU U
PETYISATUBHBIMU JICHCTBUSMU.

2.1.11.8.6.1. OBnaneHue yHUBEpPCAIbHBIMH Yy4E€OHBIMHU I[TO3HABATEIbHBIMU
JEUCTBUSMU:

1) 6a30BBIC JIOTHUYECKHE ICHUCTBHUS:

CaMOCTOATENIbHO  (OPMYJIIMPOBAaTh M aKTyallu3MpOBaTh  IPoOOJIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpeNeNsaTh IeNU JEATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

MCITOJTB30BaTh MPU OCBOCHHH 3HAHWUW MPUEMBI JIOTHYECCKOTO MBIIIICHUS —
BBIICNISITh XapaKTEPHbIE MPU3HAKUA TIOHSITHM W YCTaHABIMBATh WX B3aUMOCBS3b,
UCITOJIb30BaTh COOTBETCTBYIONINE TIOHSITHS JIJI1 OOBSICHEHUS OTICIBHBIX (PaKTOB U
SIBIICHU;

BBHIOMPATh OCHOBAHUS WM KPUTEPUH ISl KJIACCU(PUKAIMKA BEUIECTB W
XAMUYECKUX PEAKIINM;

YCTaHABIMBATh TMPUYUHHO-CJICJICTBEHHBIE CBSI3U MEXIYy HW3Yy4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE paCCyXICHUS (MHAYKTUBHBIC, ICAYKTHBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEYMS] B PacCMATPUBAEMBIX

ABJICHUAX, (I)OpMYJII/IpOBaTL BBIBOJBI U 3aKIIFOYCHMUA,



MPUMEHATH B MPOIIECCE TTO3HAHMS, HCTIOJIb3YEMbIE B XUMUU CUMBOJINYECKUC
(3HAKOBBIC) MOJIEITH, TIPEOOPA3OBHIBATH MOJICIBHBIE TIPEICTABICHUS — XUMUYCCKUAN
3HaK (CUMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— TIpU PEIICHUH YYCOHBIX TO3HABATEIHHBIX W MPAKTHUECKUX 3a]ad, MPUMEHSTH
Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS JI BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 6a30BBIC UCCIIETOBATECIBCKUE JICHCTBHS:

BJIaJIETh OCHOBAMHM METOJI0OB HAyYHOT'O MO3HAHHUS BEIIECTB M XMMHUYECKHX
peaKkuu;

(dbopMyTHUpPOBATH LIETH U 33/Ia4H UCCIEAOBAHNUS, UCIIOJIb30BATh IOCTABICHHBIC
U CaMOCTOSITETLHO C(OPMYyIHpPOBAaHHBIE BOIPOCHl B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMHUPOBAHKS THUIIOTE3BI 1O MPOBEPKE MPABHIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJQJICTh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS U TMPOBEICHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOAATh 3a XOJA0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIupoBaTh
0000IIeHNS ¥ BBIBOABI OTHOCUTEILHO IOCTOBEPHOCTH PE3yIbTAaTOB UCCIIETOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEOBATENIbCKOM UM TPOEKTHOU
NEATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METO/IOB PEUICHUS MPAKTUUECKUX 3324, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
TTO3HAHUS.

3) pabota ¢ uHbopMarueii:

OPUEHTHUPOBAThCA B PA3IMYHBIX MCTOYHUKAX WHPOpMaMu (HAYIHO-
TOMYJISIpHAsT JIUTEparypa XUMHUYECKOTO COJICP)KAaHUS, CIIPABOYHBIC ITOCOOWS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIIMIO PA3IMYHBIX BHIOB U (opM
MPE/ICTABIICHNUS, KPUTHUYECKU OIICHUBATh ed JIOCTOBEPHOCTh u

HCTIPOTHUBOPCUYNBOCTD,



(opMyIHUpOBaTh 3aMpPOCHl U MPUMEHSTh PA3IUYHbIE METObI MIPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW JUIsi BBIMOJMHEHHA Y4YEOHBIX 3a1ay
OIpeNENEHHOIO TUIIA;

npuoOpeTaTh OMBIT HMCIOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IpEICTaBICHMS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAYUYHBIM $3bIK B KauyecTBE CpeACTBa IpU paboTe C
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYIibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HaIJISIHOCTH.

2.1.11.8.6.2. OBnaneHue YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
JNEUCTBUSAMMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00OCYKJa€MOI TEMBI B XO/1€ AHAJIOTA W/WUIIU
JUCKYCCUM,  BBICKa3blBaTh  HJEeH, (OPMYyJIHpPOBATh CBOU  TPEMJIOKEHUS
OTHOCHUTEJIBHO BBITOJIHEHMSI MPEJI0KEHHOM 3a1auH;

BBICTYIIaTh C NPE3EHTAUMEN pe3yJbTaTOB IMO3HABATEIBHOW IEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO MCCIIEOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekta u (GopMyJIUpoBaTh BHIBOIbBI
10 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

2.1.11.8.6.3. OBnaseHue yHUBEPCATbHBIMU PETYISATUBHBIMU JCHCTBUSIMU:

CaMOCTOSTENIbHO IJIAHUPOBATh W OCYIIECTBIATH CBOIO TO3HABATEIHHYIO
NEeATEIbHOCTh, ONpenessid €€ Leau M 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJIrOPUTM JCUCTBUN TPHU
BBITIOJTHEHWU Y4YeOHBIX U HCCJIENOBATEIIbCKUX 3aj]ay, BbIOMpaTh Haunbosee
3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs ¢ Yy4E€TOM TMOJNyYeHHUS HOBBIX 3HAHUU O

BCHICCTBAX U XUMHWYCCKUX PCAKIIHAX;



OCYULIECTBJISTH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaJIN3a
Y CAMOOLICHKH.

2.1.11.8.7. IlpenmeTHBIC pe3yJbTaThl OCBOCHHS MPOrpPaMMBI CPEIHETO
obmiero o0pa3oBaHusi MO XMMHUHM Ha 0a30BOM YpOBHE OpPHUEHTHPOBAHBI Ha
oOecrieyeHUue MPEUMYIIECTBEHHO 00I11e00pa3oBaTeIbHOM M  OOLIEKYIbTYPHOM
MOATOTOBKM oOOywaromuxcsi. OHU BKJIIOYAIOT chenupuUeckue isi yuyeOHOro
npeaMeTa « XMMUsD» Hay4dHbIE 3HAHUS, YMEHUS U CIIOCOOBI ICMCTBUI IO OCBOCHHIO,
MHTEPHpPETALUUA U NMPeoOPa30BAHUIO 3HAHUM, BUJIBI JACSITEIBHOCTH MO MOJYYEHHUIO
HOBOT'O 3HAHUS U TMPUMEHEHUIO 3HAHUM B Pa3IMYHBIX YUYEOHBIX M PEATbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBSA3AaHHBIX C XuMmued. B mnporpamme mno Xumuu
MPEAMETHBIE PE3YIBTAThI IPEACTABIEHBI IO TOAaM U3YUYEHUS.

2.1.11.8.8. K konmy obOydyenmss B 10 Kiacce MNpeAMETHBIE pPE3yIbTaThI
OCBOEHUSA Kypca «OpraHnyeckasi XuMush» OTPaXkaroT:

C(OPMUPOBAHHOCTh  MPEACTABIEHUH O XUMHUYECKOH COCTaBJISIOLICH
€CTEeCTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMHUU B TIO3HAHUU SIBJICHUI PUPOJIBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
I'PaMOTHOCTH, HEOOXOUMOM Jisl pElIeHUs] TPAKTUYECKUX 3a]a4 M 3KOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpelIe;

BJIaJICHUE CUCTEMOM XHUMUYECKUX 3HAHUN, KOTOpask BKIFOYAET:

OCHOBOIIOJIATAOIINE TOHATUS (XUMUYECKUN 3JIEMEHT, aTOM, JJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJIEGHTHOCTh, DJIEKTPOOTPUIIATETLHOCTh, XUMHUECKas
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTass U COKpallléHHAs), MOJb, MOJISIpHas
Macca, MOJISIpHBIA O0BEM, YIIIEPOIHBIN CKeNeT, PyHKIMOHAIbHAS IPYIINa, pauKall,
U30MEpUsl, H30MEPHI, TOMOJIOTHYECKHI PsiJl, TOMOJIOTH, YTIJIEBOOPOIbI, KUCIOPOI U
a30TCoJiepKalllie COEIUWHEHHUS, MOHOMEpP, TOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHU);

TEOPUH W  3aKOHbl  (TEOpPUSl  CTPOEHHS  OPraHMYECKUX  BEILECTB
A.M. bytnepoBa, 3aKk0OH COXpaHEHHUSI MacChl BEIIIECTB);

3aKOHOMCPHOCTH, CUMBOJIMYECKHH S3BIK XUMUH,



MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE MOHUMAHUS IPUUYNHHOCTU
U CUCTEMHOCTH XUMUUYECKUX SIBIICHUH, (DAKTOJIOTMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH M O€30MaCHOM HCIOJIb30BAaHUU BAKHEUIIUX OPraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUU BBIABIATH XapaKTEpHbIC MPU3HAKU TMOHATUMH,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOLIUE IOHATHS MPH
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHMM HCIMOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJIs
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyll OpraHMYeCKMX BEIIECTB U YPaBHEHUW XUMHYECKUX pEaKIuH,
M3TrOTaBIIMBaTh MOJIETN MOJIEKYJ OPTraHMYECKHX BEHIECTB I WILTIOCTPAlUU HX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpPMHUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJJICKHOCTh M3YYEHHBIX
OpPraHWYECKUX BEIIECTB IO MX COCTaBy M CTPOEHUIO K OINPEICIEHHOMY
KJIACCy/Tpynne COeqUHEHUN (yrieBOAOpPOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJWHEHHMS), JlaBaThb UM HAa3BaHUS 11O
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJBbHBIX OPraHUYECKUX BEIHIECTB (ITUJICH, MPOMUJICH, AalleTHJICH,
ATWJICHTJIMKOMb, TJHIEPUH, (eHos, HOopMabIeTu, aleTaabIerul, MypaBbrUHas
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsL KUCIIOTA, TIII0KO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEICTATh BHUIbI XUMHUUYECKON CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OMHAPHBIC U KPaTHBIC),

c(hOPMHUPOBAHHOCTh YMEHUS TMPUMEHSITH TOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemiecTB A.M. bytiepoBa 111 00BsSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHSI MACCHI BEIIECTB;

chOPMHPOBAHHOCTh ~ YMEHHMM  XapaKTEepHW30BaTh COCTaB, CTPOCHUE,
dbuznyeckrue M XUMHYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AalEeTUJICH,

oyranuen-1,3, metmwnOyranuen-1,3, GeH30Jl, METAHOJ, ATAHOJ, STUJICHIJIUKOJIb,



MIepuH, (EHOJ, areTalbIeTH ], MypaBbUHAS M YKCYCHAasl KHCIIOTHI, TJIFOKO3a,
Kpaxmal, [eJUTI003a, aMUHOYKCYCHAsI KUCII0Ta), WLTIOCTPUPOBATh TEHETUUECKYIO
CBS3b MEXIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUNA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UICTOUYHUKH YTIEBOJOPOIHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, Yrojib), CIOCOOBI UX MEPEePadOTKH U MPAKTHIECKOE
IPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHHMU MPOBOJUTH BBIUUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIICCTBA WJIM IMPOIYKTA
pEeaKIUy 110 U3BECTHBIM Macce, 00hEMY, KOTHYECTBY OJTHOTO W3 UCXOTHBIX BEIISCTB
WM TIPOAYKTOB PEAKIINN);

c(hOpPMHUPOBAHHOCTh YMEHUW BJIAJIETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YEeMbIX B XUMHHU MPU U3YUYCHUH BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
WCITOJIb30BAaTh CHUCTEMHBIC XHWMHWUYECKHE 3HAHUS IS TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMHM M UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOTIOAATH MPaBHJIa TIOJIb30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh YMCHUHW IIJIJAHUPOBATh M BBIMOJHATE XUMHUYCCKHM
HKCIIEPUMEHT (TIPEBPAIICHNS OPTaHUYECKHUX BEIIESCTB MPU HArPEBAHHH, ITOTYUCHUE
ATWJICHA U M3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0eIKOB MTPU HAarPEBaHHH, IIBETHBIC PEAKIIMHA OCITKOB) B COOTBETCTBUHU
C TMpaBWJaMH TEXHUKU O€30MAaCHOCTH Tpu OOpalieHuH ¢ BEHIECTBAMU U
7a00paTOpHBIM  O0OpPYAOBAaHHEM, TMPEACTABIATh PE3YJAbTAThl  XUMHUYECKOTO
DKCIIEpUMEHTa B (OpME 3alMCH ypPaBHCHUH COOTBETCTBYIONIUX PEAKIMA U

(GhOopMyIMpPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;



c(hOPpMUPOBAHHOCTh yYMEHUN KPUTUYECKH aHAIM3UPOBATh XHWMHUYCCKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);

chOPMHPOBAHHOCT,  YMEHHM  COONIOMATh  TpaBWja  AKOJOTUYECKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYJIOBOM JI€ATENTbHOCTH B IEJAX
COXpaHEHHUs] CBOETrO 3JI0POBbS U OKPY’KAIOIIEW MPUPOJHON Cpellbl, 0OCO3HABAThH
OMacCHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MBI ONPEACIEHHBIX OPTaHUYECKUX
BEIIECTB, TNOHMMAas cmbicn Tnokazarens [IJAK (mpenenbHOo — momycTUMoMn
KOHIICHTpPAITNH ), IOSICHATh Ha pUMepax ClocOObl YMEHBIIICHUSI ¥ TTPEI0TBPAIICHHUS
WX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA,

JUIsE 00YYaloOUXCsl ¢ OTPAaHUYCHHBIMUA BO3MOXHOCTSIMHU 3/I0POBBSI: YMEHHE
MPUMEHATh 3HAaHHWS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL  CIIETIBIX W CIa0OBUIALIMX OOYYAIOIIMXCS: YMEHHE MCIOIb30BaTh
penbedHO TOoueuHyro cuctemy obo3HaueHui JI. bpaitns s 3anucu XMMUYECKHUX
dbopmy.

2.1.11.8.9. K konmy obOywyenmss B 11 Kiacce mpeaMeTHbIE pe3yIbTaThI
ocBoeHMsI Kypca «O0111ast 1 HeOpraHUYeCKasi XUMUSD OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh  TPEACTABICHHMH O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIU XUMHUH B TIO3HAHWUH SIBJICHUI MIPUPO/IBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUUECKHU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOTHON Cpee;

BJIAJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOPasi BKIIFOYAET:

OCHOBOTIOJIAraloNIxe MOHATHS (XUMUYECKHUI DJIEMEHT, aTOM, H30ToII, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BaJICHTHOCTbH, JJIEKTPOOTPHUIIATEIIBHOCTh, CTETICHh OKHCIICHUS, XUMHUYECKasi CBA3b
(KoBaJIeHTHasl, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,

TANBl ~XUMHWYECKUX  PEAKUHM, PpacTBOpP, JJIEKTPOJIUTBI,  HEIJIEKTPOJIUTHI,



ANEKTPOJUTUYECKAS JAUCCOLMALIMS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCThH
XUMHUUYECKOHN peaklui, XUMHUUECKOE PAaBHOBECHE);

TEOpUU U  3aKOHBI  (TEOpUS  AJNEKTPOJUTHUYECKON  AUCCOLMALINH,
nepuoanuecknii 3akoH J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUSI MacChl BELIECTB,
3aKOH COXpPAaHEHMUsS] U TPEBpAlllCHHs] SHEPIHUM TPU XUMHUYECKUX PEaKIHIX),
3aKOHOMEPHOCTH, CHMBOJIMYECKHIN SA3bIK XHUMHUHU, MHUPOBO33PECHUECKHE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIOJIb30BAHUM BAXKHEUIIMX HEOPraHWYECKUX BEILIECTB B OBITY U
MPAKTUYECKON JeATEIbHOCTU YETIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHU BBIABIATH XapaKTEpPHbIC MPU3HAKU TOHATUMH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIOJIB30BATh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEITBHBIX
HEOPTaHUYECKUX BEIIeCTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHM ONIPEIECTISATH BAJICHTHOCTD U CTETICHh OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSX Pa3JIMYHOIO COCTaBa, BHUJ XUMHYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAS, METAJNIMYECKasi, BOJIOPOHASI) B COCAMHEHUSX, THII
KPUCTAUIAYECKON PEeIIETKH KOHKPETHOTO BeIleCTBA (aTOMHAas, MOJEKYJspHasi,
WOHHAs, METAJJTMYECKas ), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHEHUM;

c(hOpMHUPOBAHHOCTH YMEHUM yCTaHaBJINBATh MPUHAJJICKHOCTh
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBy K ONpeneNE€HHOMY KIaccy/Tpymnie
COEIMHEHUH (MPOCThIE BEMIECTBA — METAUIbl M1 HEMETAJIbl, OKCHJIbl, OCHOBAHMUS,

KHUCIJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);



c(hOpPMUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICT MEPHOJUUYECKOrO 3aKOHA
J.1. MenneneeBa 51 JEMOHCTPUPOBATH €ro CUCTEMATU3HPYIOIIYIO,
OOBSCHUTETBHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

cOpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh JJCKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTeMbl
XuMudeckux odyemMeHToB JI.M. MeHneneeBa, HCIOJB3ys MOHATUS «S-, P-, O-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY», OOBIACHATH 3aKOHOMEPHOCTH
WU3MEHEHHSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COCIUHEHMH IO Mepuojam u
rpynnam [lepuoandeckon cuctemMbl XUMUYECKUX dneMeHToB [[.1. Menneneesa;

c(hOpMHUPOBAHHOCTh yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHYECKME CBOMCTBA HEOPraHWYECKHX BEIIECTB  Pa3IMYHBIX  KIIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TI'E€HETHUYECKOW CBA3M MEXKIY HEOPraHM4YEeCKUMU
BEILECTBAMH C [TIOMOILBIO YPABHEHHUI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLINAN;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XUMUUYECKHUE PEAKIUH TI0
pa3NUYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollydX BEIIECTB, TEIJIOBOMY
s dekTy peaknuu, U3MEHCHHIO CTEIEHEeH OKHMCIICHHS 3JIEMEHTOB, 0OPaTUMOCTH
peaKkIuu, y4acTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTaBIISATh yYPAaBHEHUS PEAKIIUN Pa3IMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBAs
YCIJIOBHUSI, IPU KOTOPBIX 3TU PEAKLMHU UAYT 0 KOHIIA;

c(OPMUPOBAHHOCTh YMEHHUIl TMPOBOJIUTH PpPEAKLUMH, MOATBEPKIAIOLINE
KAUECTBEHHbI COCTaB pAa3jMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATh
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHMH pacKphIBaTh CYUIHOCTb OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKLU;

c(hOpMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOU
peaxuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO PABHOBECHS

B 3aBUCHUMOCTH OT BHelIHero Bo3aerctus (mpuniui Jle [latense);



chOpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHUMHUYECKUE TPOLECCHI,
JeKale B OCHOBE IMPOMBIIIICHHOTO MOMYyYEHUsI CEPHOM KHCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH TPEJCTABICHUH 00 OOIMX HAYYHBIX MPUHIUINAX U
IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUH TPOBOAWTH BBIYMCIICHUS C HUCIOJIH30BAaHUEM
TIOHSITHS «MacCOBAasi IOJISl BEIIECTBA B PACTBOPEY», 00 BLEMHBIX OTHOIICHHI Ta30B IMPH
XUMHUYECKUX PEaKIMAX, MAacChl BEIIECTBA WM 00BbEMa ra3oB MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIUU
BEIECTB, TEIJIOBOrO 3¢ (dekTa peaknud Ha OCHOBE 3aKOHOB COXPAHEHHsSI MacChl
BEIIECTB, IPEBPAILCHUS M COXPAHEHUS YPHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOIONATH NMPaBUJIA TIOJIb30BAHUS XUMUUECKOU
MOCy/IoOl U JTa0OpaTOPHBIM OOOpPYJAOBaHUEM, a TaKXE IpaBWiia OOpallIeHUs C
BEIIIECTBAMU B COOTBETCTBHHM C MHCTPYKUUSMH MO BBITOJHEHHUIO J1a00PaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh YMEHUH IUJIAHUPOBATh W BBIMOJIHATH XUMHUYCCKUN
HKCIEPUMEHT (pa3sIoKEeHHE MEepOKCcHIa BOJOPOAA B MPUCYTCTBUM KaTajau3aTopa,
OTIpeIeNIEHNEe CpPEeAbl PAacTBOPOB BEHIECTB C TIOMOMIBIO YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOpUI-aHUOHBI, HA KaTHOH aMMOHUS, PEUICHHE KCIEPUMEHTAIBHBIX 3a/ad IO
TeMaMm «Metamey u «HemeTamib»y) B COOTBETCTBUM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAIllEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEJCTaBISITh PE3yJIbTaThl XHUMHYECKOTO JKCIepuMeHTa B (Qopme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKINii U (OPMyIUPOBATH BHIBOJIBI HA OCHOBE ITHX
PE3yIIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIU3UPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIu, IHTepHET 1 ApyTHX);

chOPMHUPOBAHHOCTh  YMEHHM  COONIIONAaTh  TpaBWja  JKOJOTUYECKH

uenecoo6pa3Horo IIOBCACHUSA B 6I>ITy u TPYHOBOﬁ JCATCIBPHOCTH B 1IEJIAX



COXPAHEHHS CBOETO 370POBbS M OKPY>KAIOILIEH MPUPOIHOM Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICUCTBUS HA JKUBBIE OPraHU3MBI OMPEICIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokasarens [IJIK, mosicHAT, HAa TpuMepax CrHocOObl YMEHBIICHUS |
NPEIOTBPAICHHS UX BPEIHOTO BO3ICHCTBUS HA OPTaHU3M YEIOBEKa;

U1 O0yYaIONUXCs C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBS: YMEHHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIA CJETBIX W CIA0OBHUIANIMX OOYyYaIONIMXCsA: YMEHHE WCIOIb30BaTh

penbedHO TOoueuHyro cuctemy obOo3HaueHui JI. bpaitns s 3anucu XUMUYECKUX

dbopmy.



