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INOSCHUTEJIBHAS 3ATINCKA

llporpaMma 1o XuMuM Ha ypOBHe CcpejHEro 06IIero obpazoBanus
paspaborana Ha ocHOoBe MescpansHoro 3akona or 29.12.2012 No 273-®3 «O6
obpasosannn B Poccuiickoit Meiepainmy», TpeGoBaHUi K pe3yjabTataM OCBOEHHS
(hemepanbHOM  06pa30BaTENBHON MPOrpPaMMBI  CPEIHErO OOIIEro oOpazoBaHwsI
(®OIT  COO), mpencraBienusix B degepanrbHOM roCy1apCTBEHHOM
obpasosarensHoM cranmapre COO, ¢ yuetom KoHIEeNuuMu npenogaBaHus
yueOHOro npexmera «XuMmus» B 00pa3soBaTeNbHBIX OPraHHU3ALMSIX PoccHiickoit
Qenepanuy, peanusyiolMX —OCHOBHBIE 00pasoOBaTelbHBIE [POrPaMMbI, M
OCHOBHbIX TOJOKeHHH «CrTpaTerud pasBHUTHS BOCIHUTAHUS B Poccuiickoil
Denepanun Ha nepuon 1o 2025 roja» (Pacmopsizkenue Ilpasutensctsa PO or
29.05. 2015 Ne 996 - p.).

OcCHOBY TOJXO0JI0B K pa3paboTke IPOrpaMMEBI [0 XUMHH, K ONpeIeIeHHIO
o01Ielt crparerni 00ydeHHusl, BOCIMTAHUA U Pa3BUTHS 00YYAIOIIMXCS CPEACTBAMU
yuebHoro npeaMera «Xumusy Juig 10-11 k1accoB Ha Ga30BOM ypoBHE COCTABHIIH
KoHuentyajabHpie noyioxkeHus @I'OC COO o B3auMMOOOYCIOBIEHHOCTH IIeJield,
CONIEPIKAHMs, Pe3yabTaToB OOY4eHUS M TpeOOBaHHUH K YPOBHIO IOATOTOBKH
BEIITYCKHHUKOB.

XUMHYECKOe o0OpazoBaHue, [10J1y4aeMoe BBIITYCKHUKAMHU
001meo0pa3oBaTeIbHOM  Opranu3ayy, SBISIETCS HEOThEMIIEMONW YacThlO HX
obpazoBaHHOCTH. (OHO CIY/KHT 3aBEepIIAIONIMM  JTallOM peajid3alid  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, NPHCYIIHX
HEeJOCTHOW CHCTeMe XMMHYCCKOro oOpa3zoBaHMsi. DTH [IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPO/IbL, ()OPMUPOBAHUS MHPOBO33PEHHUSI B O0ILEH KYyJIBTYpPbI
geloBeKa, a TakkKe OJKOIOIMYecKH O0DOCHOBAaHHOIO OTHOLIEHHUS K CBOEMY
3M0POBRI0 M TPUPOAHONW cpene. Peamusyercst Xxumudeckoe o0Opa3oBaHue
00y4Jalouxcs Ha YPOBHE cpejiHero o0mero o0pa3oBaHUsl CpecTBAMU y4eOHOIro
npeaMeTa «XUMHS», COJIEPIKAHHE U IIOCTPOEHME KOTOPOro OIPEAEICHBl B
[porpaMMe M0 XUMHU C y4ETOM CHEIM(DUKM HayK¥M XUMUM, €€ 3HA4YeHWUs B
[O3HAHKWM TIPUPOJEI M B MAaTCPHANBHOM KU3HM OOINECTBa, a TakkKe ¢ y4&ToM
o0ImuX Iejeff W TPUHINUIOB, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE
crcTeMEI cpefiHero obmero odpazosanus B Poceuiickoii Meneparmu.

X¥MHS KaK 2J71eMeHT CHCTEMBI €CTeCTBEHHBIX HAyK MIpaeT ocodylo poib B
COBpEMEHHON [MBUIIM3AIINH, 13 CO3/aHUM HOBOH 0a3hl MaTepHallbHOH KYJIBTYPBI.
OHa BHOCHT CBOH BKJIad B GOpMHUPOBAHNE PALIMOHAILHOIO HAYUYHOTO MBILICHHS,
B CO3JIaHHE LIEJIOCTHOIO TIpejicTaB/eHusl 00 OKpyKalolleM MHpe Kak O €INHCTBE
IPHPOBI M YeloBeKa, KOTopoe (GOpMUPYETCSl B XMMHUM HA OCHOBE IOHUMAaHHS
BEIIECTBEHHOIO COCTaBa OKPY’KaloIero MMpa, OCO3HAHMSA B3aUMOCBA3ZH MEKIY
CTPOEHMEM BEILEeCTB, X CBOMCTBAMU U BO3MOMKHBIMU 00J1aCTIMHI IPUMEHEHH.



Tecno Bzanmopeiictrys ¢ APYTMMU CCTCCTBEHHBIMU HAyKaMH, XUMHS CTala
HEOTBEMJIEMOH YACTBIO MUPOBOH KYJILTYPBI, HEOOXOMIMBIM YCIIOBHEM YCIIENIHOrO
Tpyna W JKU3HH KaXJ0ro wieHa oOmuiectsa. CoBpeMeHHAs XUMHS Kak HayKa
CO3MIATENbHAS,, KaK HAyKa BHICOKHX TEXHOIOTHI HallpaBjieHA Ha peleHue
MIO0ANBHBIX  IPOOIEM  YCTOHYHBOIO PasBUTHs deIOBEYECTBA — CHIPHEBOIi,
OHEPreTH4EeCcKOn, UIIEBOH, K0JI0THYECKOH 6e30IIaCHOCTH 1 OXPaHBI 3/T0POBBA.

B coorBercTBHM ¢ 0BmmMMH TemsME U IIPHHIUIIAME CPEIHEr0 O0OIIero
o0paszoBanus comepkanie npe/nvera «Xumusa» (10-11 kaacesl, 6Ga3oBbIi YPOBEHbB
H3YYCHHs) OPUEHTUPOBAHO MPCUMYIICCTBEHHO HA OOLIEKYIBTYPHYIO TOATOTOBKY
oOydarommxcst, HeoOXOMMMYIO WM s BBIPAOOTKH  MHPOBO33PEHYECKHUX
OPUCHTHPOB,  YCICIIHOIO BKIIOYCHMS B IKH3HB COLMyMA, IIPOIOIIKEHHS
00pa30BaHMSA B PasIMIHBIX 06/14CTAX, He CBA3AHHBIX HEMOCPEJACTBEHHO ¢ XHMHUEH.

CocraBnsionmmu  npesiveta  «XHMHS» — SABISIOTCS  6a30BhIe Kypchl —
«Opranugeckas xumus» u «O6mas u HEOpraHu4decKasl XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COZAEPIKAHMUS KOTOPBIX SBJAIOTCS OCHOBBI 6a30B0it HAYKH: cHCTeMa
3HaHUH 110 HEOPTaHUUYECKOH XHMHH (¢ BKIIOUCHHEM 3HAHUH W3 ob1eit xuMun) u
OpraHMyYecKod xumMuH. MopMupoBaHUe JAHHOH CHCTEMBI 3HAHMUIA IIPH U3YyHEHHUH
mpejiveTa  o0ecIeurBaeT BO3MOXKHOCTH PACCMOTPEHHS BCETO MHOTr000pasus
BEIIECTB Ha OCHOBE OOIIMX MOHSTUH, 3aKOHOB M TEOPUIl XMMUH.

Crpykrypa cosepxanmsi Kypco — «Oprauudeckas xumus» u «O6mas u
HEOpraHuyecKass XuMus» COpPMHPOBAHA B IIPOrpaMMe 10 XHMHH HA OCHOBE
CHCTEMHOTO MOJIXOJIa K W3yHCHHIO y4eOHOro Marepuana u o6ycloBjIeHa
HCTOPHYECKHM — 0DOCHOBAHHBIM — pasBUTHEM  3HAHWM  Ha  ONpelelSHHBIX
TEOPETUYECKUX YPOBHAX. lak, B Kypce Opramudeckoil XHUMHH BellecTRa
paccMaTpuBalOTCs Ha YpPOBHC KITACCHYCCKOH TEOPHM CTPOEHHS] OPraHHYeCKHX
COeMMHEHMH, a TakKe Ha YPOBHE CTEPEOXHMHYECKHX M  3JIEKTPOHHBIX
MpEeJCTaBIeHUH O CTpoeHHM BemlecTB. CBelleHus 00 M3yYaeMBIX B Kypce
BellleCcTBaX JIAIOTCS B Pa3sBUTHH — OT YIVIEBOAOPOIOB JO CIIOKHBIX OMOJIOTHUECKH
aKTUBHBIX COeIHHeHMM. B Kypce OpraHHYecKodl XHMUH IIOIyYalOT pa3BUTHE
¢(pOpMUPOBAHHBEIE HA YPOBHE OCHOBHOI'O OGIINEr0 0OPA30BaHMS MEPBOHAYAILHBIC
[peCTaBIeHNS O XUMHUYECKOH CBSI3M, KIACCHU(PUKAITMOHHBIX MTPH3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT WX CTPOCHHUS, O XUMUYECKON PeaKIluu.

ITox HoBBIM yriom 3penus B mpeaMere «XUMHs» 0a30BOrO  ypoOBHs
paccMaTpHBaeTCs H3YYeHHBI Ha YpPOBHE OCHOBHOIO 00LIero oOpa3oBaHMs
TEOPETHYECKHH MaTepual W (aKTONOTHYECKHEe CBEJICHUS O BEIIecTBax W
XUMHUYeCKOW peakuuu. Tak, B yacTHOCTH, B Kypce «OO0Ias ¥ HeopraHudeckas
XUMMS»  O0ydarolMMCsl [pe/l0CTaBlsIeTess BO3MOXKHOCTh OCO3HATH 3HAYEHHE
[EPUOAUYECKOTO 3aKOHA ¢ OOIIETEOPETUYECKUX M METOJ0JIOTMYECKHUX IT03ULIHH,



IIy0Ke HOHATH MCTOPUYECKOC H3MEHEHMe QyHKIMH  3TOrO 3aKOHA — oOT
obobmaroel 10 0OBACHsOIICH 1 IIPOTHO3UPYIOIIEH.

Enunas cucrema sHanmit o Baskueimx BEIIECTBAX, UX COCTaBEe, CTPOEHHH,
CBOHCTBAX M IPHMEHCHHH, & TAKKE O XUMHYECKIX PeaKIUAX, UX CYLUIHOCTH M
3aKOHOMCPHOCTAX INPOTEKaHMs Jomnonnsgercs B kypcax 10 w 11 xgaccos
JICMEHTAMH  CONEPIKAHMS, HMMCIOIMMU  KYJIbTYPOTOTHYECKAN M HPUKIAMHOM
XapakTep. OTH 3HAHMS CHOCOOCTBYIOT MOHMMAHHIO B3aMMOCBS3H XUMHH C
APYTMMH HayKaMH, PacKphIBalOT e pONb B IO3HABATENIbHOM M IIPaKTHIECKOM
ACATE/ILHOCTH  HQIIOBEKA, CIOCOOCTBYIOT BOCHHUTAHMIO YBaKEHHs K IIpOIeccy
TBOpYECTBA B 00OIACTH TE€OPUM M IPAKTHUECKUX MPUIOKCHUH XUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATLCH B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npobJiieMax, CBA3aHHBIX C XWMHEH, KPUTHUYECKH OCMBICIMBATE HH(POPMAIIHIO U
OPUMEHATH € I IOMOJHCHUS 3HAHMH, pelIeHUS WHTEJIeKTYanbHbIX |
SKCTICPUMEHTAIBHEIX MCCIICIOBATENBCKUX 3a1ad. B 1esiom conepxanne yae6HOro
mpeaMera  «XHMHS»  TAHHOIO  YPOBHS — M3Y4YCHHS  OPUEHTHPOBAHO  Ha
(hopmupoBaHHe y OOYUAIOMIMXCS MHPOBO33PEHYECKOM OCHOBBI JUIS MOHHMAHMS
(puocodekux mMieH, TaKMX Kak: MaTepUalbHOe eIHHCTBO HEOPraHHYeCKOro W
OpPraHUYEeCKOro Mupa, OOYyC/OBICHHOCTh CBOWCTB BELIECTB HX COCTAaBOM U
CTPOEHHEM, II03HABAEMOCTh [IPUPOJHBEIX SIBICHUH IIyTEM OSKCIIEpUMEHTa U
pelieHuss IPOTUBOPEUMH  MEXKJy HOBBIMH (akTaMH ¥ TEOPETHYECKHUMHU
IPEANOCBUIKAMH, OCO3HAHME POJIM XUMUHM B PEIIEHHH DKOJIOTHIECKUX IpoldieM, a
TaKoKe npodaeM cOepekeHust IHEPreTUUECKIX PecypcoB, CRIPhs, CO3AaHUS HOBBIX
TEXHOJIOTMI U MaTepHualloB.

B muiame pemeHus 3a)lad  BOCIIUTAHMS, PasBUTHS U  COLMATH3AIMU
00y4aroImuxcsd IPHUHATBHIE MPOrpaMMON MO0 XHMHH TIOIXOIBI K OIIPEdEIeHHIO
COJICPIKaHMsl M IIOCTPOEHWs Ipe/IMeTra IPeaycMarpuBatrOT  (POPMHUPOBAHHUE
YHHUBEpPCAIIBHBIX Y4eOHBIX JIeHCTBMI, HMewIUX 0a30Boe 3HAYEHHE IS
pas3iIHUYHBIX BHIOB JEATEIBHOCTH: pelleHus mnpobsieM, ITOHMCKA, aHalH3a H
00paboTkyu HH(pOpMaIIUK, HEOOXOIUMBIX VLA IPHOOPETEHH OIIbITa IPAKTHYECKON
W HCCIIEIOBATEIbCKON ACATEILHOCTH, 3aHUMAIOLIeH BaKHOE MECTO B IIO3HAHUU
XUMHH.

B mnpaktuke npenofaBaHds XMMHMH Kak Ha YpPOBHE OCHOBHOIO OOIIEro
obpa3oBaHus, TaK W Ha YPOBHE cpefHero ob1ero o0pa3oBaHus, IIPH ONpeIe/IeHUN
CONlepIKATEILHOM  XapakTepUCTUKK 1leJled W3ydeHWs IIpeaMeTa HallpaBIeHHeM
TIEPBOCTENCHHON 3HAYMMOCTH TPATUIIMOHHO MPU3HAETCS (DOPMUPOBAHUE OCHOB
XHMHYECKOW HayKW Kak 00JacTH COBPEMEHHOIO €CTECTBO3HAHUSA, IPAKTHYECKOH
JIeSITeTbHOCTH YellOBEKA U KAK OJIHOM0 M3 KOMIIOHEHTOB MHUPOBOW KyNbTypsl. C
METOIMYECKON TOUKHM 3PEHHst TAKOH [IOIXOA K OMpEJe/eHHIO Leled H3ydeHHs
TIpeIMeTa SBJISIeTCsl BIIOJTHE OlPABIaHHBIM.



CoryiacHo JaHHOW TOYKe 3peHHs [VIABHBIMHM IIeNISMU M3YyUYeHUsl TIpeaMera
«Xumus» Ha 6a3oBoM yposHe (10 —11 k1) sBasroTes:

* (OpPMHpOBaHME CHCTCMbl XMMHYECKMX 3HAHMH KAk  BaykHeilimel
COCTABIISIOIIEH €CTeCTBCHHO-HAYYHOH KapTHHBI MHpa, B OCHOBE KOTOPOIi
JIEKAT KIIIOYEBBIe MOHATHS, (PyHIAMEHTATBHbIE 3aKOHBI M TEOPHH XUMMH,
OCBOCHHE SI3bIKA HAYKM, YCBOCHHE W IOHHMAHHE CYUIHOCTH JOCTYIIHBIX
000011eHUH MUPOBO33PEHUECKOrO XapaKTepa, 03HAKOMJICHHE ¢ UCTOpHEN
UX Pa3BUTHUS U CTAHOBJICHHS;

* (D OpPMHpOBaHHE U Pa3BHTHE MPEACTABIEHHN O HAYYHBIX METOHAX MTO3HAHMS
BEIIECTB H XHUMHUYECKHX PEAKIUH, HEOOXOAMMBIX Ui IIPHOOPETCHUSI
YMEHHH OPHEHTHPOBATLCS B MHPE BEIIECTB W XUMUYECKUX SBICHHUIA,
UMEIOILUX MECTO B IIPHPOJIE, B [IPAKTUYECKOI U MTOBCEIHEBHOM JKU3HH;

* pa3sBUTHE YMEHHH U CTIOCODOB JICATEIBHOCTH, CBI3aHHAIX ¢ HAOIIOAeHueM 1
OOBACHEHHEM  XHMHYCCKOIO — JKCIICPUMEHTa, COOJIONCHUEM  IPABHII
Oe3011acHOro 00paIeHH s ¢ BEIECTBAMH.

Hapsany ¢ stum, cojepskatebHas XapakTepUcTHKA 1e/iell U 3a1ad U3ydeHus
IpeaMeTa B IIporpaMMe 110 XMMHHE YTOUHeHa U CKOPPEKTHPOBaHA B COOTBETCTBUHU
C HOBBIMH TIPHOPHUTETAMHU B cUcTeMe cpefHero obiiero ooOpasosanus. Ceroaus B
NPErnoJaBaHuM XUMHH B  Ooibliell  CTENeHM OTHAaéTCs  IIperIouTeHHe
MPaKTHYECKOM KOMIIOHEHTE COJEep)KaHUs OOyueHHs, OPHMEHTHPOBAHHOM Ha
IIOZITOTOBKY BRITTYCKHUKA 0011(c00pa3oBaTe/IbHON OpraHu3alui, BIaJCIONEero He
HabopoM 3HaHUM, a (YHKIMOHAIBLHOM I'PaMOTHOCTBIO, TO eCTh crocofamMu u
YMEHHSIMU aKTUBHOTO TIOJNYUeHHS] 3HAHWH 1 MPUMEHEHUS MX B pealbHOU KU3HU
IIsI PEIICHUS! TIPAKTHYECKUX 3d,/(a4.

B cBs3u ¢ 9TUM mpu  M3ydeHUM TpeaMera «XHUMHs JIOMHHUPYHOIee
3HauYEHHE NPUOOPETAIOT TAKKUE 1ICIH U 3aa4l, KaK:

amanTanus 00ydaroIuxcs K yCJ0BUAM JMHAMHYHO Pa3sBUBAIOLIETOCS MUPA,
GopMHpOBaHHME  MHTEIUICKTYAJIBHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K
caMo00pa30BaHMIO, COTPYIHHYECTBY, CAMOCTOSATECIIEHOMY IPHUHSATHIO TPAMOTHBIX
pelieHHi B KOHKPETHBIX KU3HEHHBIX CUTYAIUAX, CBA3AHHLIX C BEIIECTBAMU H HX
[IPUMEHEHUEM;

GopmupoBanre y 0O0ydalOIIMXCS  KIIOYEBBIX  HABBIKOB  (KIIHOYEBBIX
KOMITeTeHLIMH), WMMEINHX YHHUBepcalbHOe 3HA4YeHHE Ul pPas3jIMYHbIX BUIOB
NesITeTBHOCTH: pelieHust mpold/ieM, MoUCKa, aHanu3a 1 00paboTKy MH(OPMAIIUH,
HEOOXOOUMBIX Ul MPHOOPCTCHHS OIbITa JIEATEIbHOCTH, KOTOpas 3aHHMaeT
BA)KHOE MECTO B IIO3HAHKWM XWHMHH, a TakKe JUIS OLEHKH C [O3HIHH
9KOJIOTHUECKOM 0e30MmacHoCTH  XapakTepa BIMSHHUS BELIECTB W XUMHYECKHX
IIPOLIECCOB HA OPraHu3M 4YeloBeKa U [IPUPOAHYIO Cpely;



PasBUTHE I103HABATEIBH ) X HHTCPECOB, WUHTENIEKTYalbHBIX K TBOPYECKHX
CIIOCOOHOCTEH 06y IarOIITXCS - CHOCOOHOCTH CaMOCTOSTE b HO IPUOOPETATE HOBBIE
SHAHHA 110 XUMHU B COOTBETCTBHH ¢ KU3HCHHBIMM 1IOTPEGHOCTAMH, UCIIOIB30BATE
COBPEMECHHBIC MH(OPMALIHOHTILIE TeXHOJIOMHH AJIA IOMCKA W aHalu3a yueGHOH
HAYHIHO-TIOIY IAPHON HHMOPMAIIMH XHMEIECKOro COZlEPIKAHMS;

hopmEpoBaHue 1 PasBuTIiE y 00yuaromxes acconMaTHRHOrG 1 JIOTHYECKOT O
MBILITICHAS, HabMronaTeIbHOCTH, coOpaHHOCTH, AKKYpaTHOCTH, KOTOPEIE 0COGEHHO
HEOOXOUMEL, B HaCTHOCTH, IPH IUIAHHPOBAaHHM 1 IIPOBEICHUH XUMHYECKOTO
OKCITEPUMEHTA;

BOCIIUTaHHUe y  obyyarommxces yoexnéunoctn B TYMaHUCTHYECKOH
HalIpaBIEHHOCTH XHUMHH, €€ BaKHOL POJIM B peIIeHUH TI100aIbHbIX 1podJiem
PALMOHAIBHOTO IPUPOIOTIONL30BAHMS, 110MOMHEHIS PHEPTETHYCCKUX PECYpPCOB U
COXPaHCHUS LPHPOILHOTO pPABHOBECHS, OCO3HAHMS HeoOxoauMocTH GepekHoro
OTHOLICHUS K IIPUPOJE M CROCMY 3/10POBbIO, & TaKXKe NPHOOpPeTeHHs OrbITa
UCTIOJIE30BaHUs TONYYEHHBIX 3HAHWH UIs UPHHSITHS TPaMOTHBIX peIIeHHH B
CHTYALUsIX, CBA3AHHBIX C XHMHUYECKHMMU SIBITCHUSMIL

B yuebHOM mmame cpejmero obero o6pazoBanms [IpeaMer «XuMHsH
0a30BOT0 YPOBHS BXOJMT B cOCTAR IpeaMeTHOH obJiacTh «EcrecTBeHHO-HayuHEBIE
IIPEeIMEThD»,

Obmiee wucno yacos, oTBe 1EHHEIX AJBT U3YHCHUSI XUMUH, Ha 6a30BOM ypOBHe
cpeaero odmero 0bpasoBaHus, cocTapiseT 68 qacoB: B 10 kimacce — 34 yaca (1
4ac B Heztenmo), B 11 kmacce — 34 gaca (I yac B Hezeo).



COAEP)KAHUE OBYYEHUSI
10 KJIACC
OPI'AHUYECKASI XUMU I

Teopernyeckne ocHOBLI opranuyeckoii xumMuu

[Ipenmer opranmyeckoit xumum: eé BO3HUKHOBEHHUE, PA3BUTHE U 3HAYEHHE B
TIOIyHCHHN HOBBIX BELIECTB M MarepHamoB. Teopus cTpoeHus OpraHu4ecKux
coeuHeHnit A. M. ByTiteposa, e 0CHOBHBIE TONOMKEHHS, CrpykrypHBIE hopMyITBl
OPTaHHYCCKUX  BEIECTB. l'omomorus, wusoMmepus. XuMH4eckas CBS3b B
OPraHHYECKUX COCTHHEHMAX — O/IMHAPHBIE M KPATHEIE CBA3M,

llpencraBnenne o kmaccupukaimu OpraHu4eckux Bemects. Homenkiarypa
OPTaHMECKHX COC/IMHCHHH (CHCTeMATHYECKas) M TPHBHAJBHBIC HA3BAHMUS
BKHEHILHX NPEACTaBHTENCH K.1aCCOB OPraHUYeCKUX BEIeCTB.

OKCIIEpHMEHTAIIBHBIC MCTOABI U3YYEHHS BEIIECTB M HX [peBpaleHHIA:
O3HAKOMJICHHE C 00pasiaMu OpPraHHYeCKHX BELIECTB M MaTepualaMy Ha WX
OCHOBE, MOJICIHPOBAHUE MOJICKYJ OPraHHYeCKHX BEINECTB, HaOIIOmeHHe W
OIMCAHNEe TEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPALIEHHIO OPraHUYCCKUX BEIIECTR
IpH HarpeBaHKH (ILTaBlieHue, 0OyITIMBAHHE 1 TOPEHHUE).

YrueBogopousl

AJIKAHBL: COCTAB M CTPOCHHE, IOMOJIOTMYECKHMH psi. MeTaH ¥ sram —
MPOCTEHINE MPEACTABUTENN AlKaHOB: (U3MYECKHE M XHUMHYECKHE CBOICTBA
(PeakUui 3aMelIeHHs H TOPCHHS), HAXOXKJIEHHE B IMIPHPOIIE, [IOJIly4YeHUE |
[IPUMEHEHHE.,

AJIKEHBI: COCTAB M CTPOCIIHE, TOMONOTHYECKUH Psijl. DTHIEH M IIPOIHIEH —
IPOCTEHIIIME IIPEACTABUTENN AJIKCHOB: (U3MYECKHE M XWUMHYECKHE CROMCTBA
(peakuuy  THAPHPOBAHMS, [WIOTEHHPOBAHMS, TIUAPATALMM, OKMCICHHS U
MOJIMMEPU3ALINN ), TONTYUEHHE U IIPUMEHEHHE.

Ankanuensl: Oyranues-1,3 u MetunOyragmeH-1,3: CTpPOEHHE, Ba)KHEUIIIHE
XUMUYECKHE CBOMCTBA (peaxiins mojuMmepH3anuu). [lojydyeHne CHHTETHUECKOTO
Kay4yKa i pe3HHbI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHMSI, TOMOJIOTHUECKHIT PsiI. ALeTHieH
— IPOCTEHIIMA [pejCTaBUTellb aJKUHOB: COCTAB, CTPOEHHE, (H3MIecKue H
XUMHYECKHE CBOMCTBA (peakily T'HMJIPHPOBAHMS, MAJIONeHUPOBAHUS, THIPATALIUH,
FOPEHUs ), olydeHne U IpIMEHEHHE.,

Apensl. benson: coctas, cTpoenue, QusMUecKHe W XMMHUYECKHE CBOMCTBA
(peakluu raJloreHUPOBAHMS W HUTPOBAHMS), TOJyUEHHE W NpuUMeHeHue. Toayon:
cocmas,  cmpoexue,  QuaUUCCKUe U XUMUYecKue — ceolicmeda  (peaxiyui
2ANOEHUPOBAHUSL U  HUMPOGUHUA), noayueHue U npumenenue. TOKCHIHOCTD



apeHoB. ['eHermyeckas CBsI3b MEK/IY YINIEBOIOPOJAMHM, MPHHAUICKANAME K
Pa3IUYHBIM KJlaccaM.

[Ipupoatble netounnky  yriesogoponos. Ilpupoxssiii rasz wu MOy THBIE
Hedranbie ra3el. Hedrs u ed npoucxoumnenue. Criocodml nepepadoTKu HeTH:
[EPETOHKA, KPEKHHI (TCPMHYECKHMIl, KaTaluTHYeCKuit), muposus. IIpomykTs
nepepaboTKH He(TH, UX NPUMCHEHHE B IIPOMBIILUICHHOCTH U B Obrry. Kamenusii
YTOJIb ¥ IIPOJYKTEL €T0 IlepepaboTKH.

OKCIIepUMEHTaIbHBIE METOJBl M3YYeHMS BelIeCTB H UX [IpeBpallleHUH
O3HAKOMJIEHHE ¢ o0pasmamMy IIIacTMacC, KaydyKOB M PE3UHBI, KOIUICKIIUH
«Hedpte» m  «VYrome», MOIeIMpOBAHHE  MOJIEKYJ  YIJIEBOZOPOIOB U
raJloreHONPOM3BO/IHBIX, [IPOBCEHNE NPAKTUYECKOI PabOTRI: IMOIyUYeHHe DTUIEHA
U M3y4YeHHE er0 CBOMCTRB.

PacuérHrble 3aj1aun.

Bhrupcienus 1o ypaBHCHHIO XHMHYECKOH peakuud (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIeCTBA WM MPOAYKTA peakiMy 110 M3BECTHBIM MACCE,
00BEMY, KOTHYECTBY OJIHOTO 3 MCXO/HBIX BEIIECTE HIIH ITPOAYKTOB PEaKIIHH ).

Kucnopoacoaep:kamue oprannvueckue coeliiHeHHs

[IpenenbHble OIHOATOMHBIE CHUPTHL. MeTaHOI M 3TAHOI: CTPOEHHE,
(GuszHyUeckre W XUMHYECKHE CBOMCTBa (peakUuu ¢ aKTUBHBIMH MeTallIaMHu,
raJIoreHOBOAOPOJAaMM, TOpeHue), NpuMeHeHue. BopopoaHble CBI3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. /lelicTBUE MeTaHOIa U 3TaHOJIa HAa OPraHKu3M YeJlOBeKa.

MHOTOATOMHBIE  CIUPTEI.  DTUISHTVIMKOAL W [JIHIEPHH: CTpPOEHHE,
buznueckre W XMMHYECKHE CBOMCTBa (B3aMMOIEHCTBHE CO IIEJIOYHBIMU
METaJlJIaMH, KadeCTBEHHAs PCaKilds Ha MHOTOaTOMHBIE CHIHpThI). [lelicTBre Ha
OpraHusM gejnoBeka. I [pumeHenye MMIEepUHA U 3THIIEHTTIAKOJIS.

MeHOJI: CTPOEHHE MOIICKYJIBI, (U3MYECKHe M XMMHYECKHE CBOMNCTBA.
Toxcuunocts Genosna. [Tpumericune QeHONA.

Anpneruasl U xemonor.  PopMalbleruj, —aleTanbIeruil: CTPOEHHE,
QusnYecKre W XUMHYECKHe CBOHCTBA (peakLHH OKHCJIEHHs M BOCCTaHOBIICHHI,
KaueCcTBEHHBIE PEaKIIH ), [I0J1yYeHHE U IPUMEHEHHE.

O/IHOOCHOBHEIE IIpejiesibHBIe  KapOOHOBBIE KHCIOTHL. ~MypaBbuHas H
yKCyCHas KHCIIOTBI: CTPOEHHE, (M3MUECKHe M XMMHYECKUe CBONCTBA (CBOWCTBA,
obmme Ui Kiacca KUCIOT, Peakiys TepU(pUKalyn), OIyuYeHre ¥ IPUMEHEHHE.
CreapyHOBasl M OJIEMHOBAs KUCIOTHI KaK IPEJCTABUTEINM BBICIINX KapOOHOBBIX
KHCIIOT. MBIIa KaK COJIM BBICIIMX KapOOHOBEIX KHUCJIOT, MX MOIOIIEE JICHCTBHE.

Crnokuble  A(hUPHl KAk [TPOH3BOIHBIE KapOOHOBBIX KucnoT. ['mapomms
coKHBIX 2¢GupoB. JKuper. ['u/ponu3s xupos. [Ipumenenye xupoB. buonornyeckas

POJIb JKHPOB.



VYIIeBoAbl:  cocTaB,  KIACCH(HKALMS  yITIEBOIOR (MOHO-, M- W
nomcaxapuel). Iokosa — npocreiinmii MOHOCaXapua: 0co6EHHOCTH CTPOEHUS
MOJIEKYJIBI, ~ (DH3HYECKHE M XHMHYECKHe CBOWCTBA  (B3amMOJelcTBHE ¢
ruppoxcunom Menu(ll), okucienne aMMHauHBIM PacTBOPOM OKCHA cepedpa(l),
BOCCTaHOBJIEHHE, OpOXeHHe [IIOKO3hI), HAXOK/IEIHE B MPHUPOJE, MpUMEHEHHE,
Ouonorueckas poss. Gorocuires. OpykTosa Kax HU30Mep IJIOKO3BI.

Kpaxman u nesmonosa kak IpUpogHbe MOJTHMEpSL. CrpoeHue kpaxmana u
LeTo03bl.  DU3MYECKUe ¥ XMMHYECKHe CBOWCTBA Kpaxmama (THAPOJIHS,
Ka4eCTBEHHAas PEaKLMs C HOIOM).

OKCIIepHMEHTaIbHbIC METOMBI H3Y4YeHHs. BEIIECTB M HX IPEeBPAIlCHHUIA:
NpoBeleHNe, HAONIIO[eHHE W ONHCaHNe IEMOHCTPAI[MOHHBIX OMBITOB: TOpEHHE
CIIMPTOB, Ka4deCTBCHHBIC peakilM¥ OJ[HOATOMHBIX CITHPTOB (OKHCIEHUE 3TaHOJIA
okcumoM Mexu(Il)), MHOroaToMHBIX CHHPTOB (B3aUMOICHCTBHE [JIMIEPHAHA C
rufpokeuyioM meau(Il)), ampaernaos (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCHIA
cepedbpa(l) u ruppoxemmom wmenu(ll), B3aumojelicTBHEe Kpaxmaga ¢ HOIOM),
[IPOBEICHHE MTPAKTHIECKOH PabOThl: CBOMCTBA pacTBOPA YKCYCHOH KHCIIOTHI.

Pacuéruble 3agaumn.

BelyuciieHnss 10 YPaBHCHUIO XMMHMYECKOW peaknuu (Macchl, 00béMa,
KOJIMYECTBA MCXOMHOIO BEIIECTBA WM IIPOJIYKTa peakiMy 110 U3BECTHBIM MAcCe,
00BEMY, KOIIMYECTBY OJIHOIO M3 UCXOJIHBIX BEIIECTB WM IIPOIYKTOB PEaKIMH ).

A30TCO/IEpKALIME OPTaHUYECKUE COEIUHEHNS.

AMUHOKHUCIIOTBI KaKk aM(OTepHbIC OpraHuYecKue coequHeHus. Pusnyeckue
U XUMHYECKUE CBOMCTBA aMHWHOKHMCIIOT (Ha mpuMepe MMiMHa). buonorudeckoe
3HAYEHHUE aMUHOKHMCIIOT. | lemTu/ ibL.

benky Kak NpHPOJHBIC BBLICOKOMOJIEKYJApHBIe coenunenud. [lepBuunasd,
BTOpPUYHAS W TPETHHUHAs CTPYKTypa OeiKkoB. XHMHYECKHE CBOHCTBA OEJIKOB:
THJIPOJIU3, AeHaTypallysl, KauecTBeHHbIC peaklIMH Ha OelKH.

DKcnepUMeHTalIbHbIe METOJbl H3y4YeHHMs BellecTB M HX IIpeBpalleHHi:
Ha6H10£[eHI/Ie H OIlMCaHHe NeMOHCTPallMOHHBIX OIBITOB! AeHATYpallud OelnKoB npu
HArpeBaHUH, IBETHBIC PEaKii OEJIKOB.

BricokomouieRyasipHBIe COeAHHEHUS

OcHOBHBIE TIOHATHS XHMMM BbICOKOMOJIEKYJISIDHBIX COEIMHEHHH: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTElleHb [IOJHMEPH3AllHH, CPEIHssT MOJEKYJIIpHas
Mmacca. OCHOBHBIE METOIBI CHHTE3a BBICOKOMOJIEKYIPHBIX COEAMHEHMH -
HOJMMEPHU3ALINAS U ITOJTUKOHEHCAITH.

DKCIIEpUMEHTANbHbIE METOABI HM3ydeHHS BEIECTB M HX IPEeBpalleHUH:
03HAKOMJIEHHE C 00paslaMu [PHPOJIHbLIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyKOB.

MesxmpeIMETHBIC CBSA3H.



Peanmzanus mexnpeameriinix CBSI3eH NPH U3y4YeHUH OPraHU4YeCcKON XHUMHHU B
10 knacce ocymecTisercs 1CPE3  HCIOMB30BaHMe KaK OOIIUX ecTeCTBEHHO-
HayUHBIX IIOHATHH, TaK W IOHATHH, SBISIONIKCS CHCTEMHBIMH ISl OTJIENBHbIX
[IPEIMETORB €CTECTBEHHO-HAYYHOIO LIMK/IA.

Olnye ecrecTBeHHO-Hay Y HbIe TOHSTHS: ABJICHHE, HAYYHbINA (akT, rumoTesa,
34KOH, TeOpHsl, aHaJlM3, CHHTE3, KiIaccu(bHKaims, [IEPHOMIHOCTS, HabIoNeH e,
U3MEPCHHUE, IKCTIEPUMEHT, MO, (C/IHPOBAHHE,

Ousuka:  Marepms, OHCPTHA,  Macca, aroM,  9JEKTpOH, MOJIEeKY/JIa,
SHEPreTHYCCKUH  YPOBEHb, BELIECTBO, TeJo, 00bEM, arperaTtHoe COCTOSHHE
BEIIECTBA, (PM3UYECKUE BETHYMHEL I CJIUHUIIBI NX U3MEPEHUSI.

buonormst: xnerka, oprauusm, Omocepa, obMeH BemecTs B OpraHusme,
(QOTOCHHTE3, GHONOIrHYECKH AKTHBHbIe BEILECTBA (OeJIKH, YIMeBOIBI, SKUPEI,
(epmenThI).

l'eorpadmst: Mumepans, ropusie 110possl, mosesHse HCKOIIaeMbIe, TOIIHBO,
pecypcsl.

Texuomorus: mnmmessie 1POAYKTH, OCHOBHI PallMOHANIEHOTO  ITHTAHUS,
MOIOILHME Cpe/ICTBA, JICKAPCTBCHHBIE ¥ KOCMETHYECKHMe Iperaparsl, MaTepHalbl U3
HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIASI M HEOPTAHUYECKASI XUMMSI

Teopernueckne 0cHOBLI XHMHH

Xumndeckuét  smeMent.  Atom.  Smpo aToMa, H30TONbI. DIeKTPOHHAS
000J10UKa. DHepreTHYECKHe YPOBHH, IOZypOBHM. ATOMHBIE OpGUTaNH, s-, p-, d-
3J1eMeHThl. OCOOEHHOCTH paciipe/ie/IeHus JIEKTPOHOB II0 OpOUTAIAM B aToMax
J/IEMEHTOB HEPBBIX YETHIPEX 11ICPHOI0B. DNEKTPOHHASI KOH(HUIYPALHS aTOMOB.

Ilepuoauyeckuii 3akon 11 [lepuojiuueckas cHeTeMa XHMAYECKIX JIEMEHTORB
H. Y. Menpeneea. CBsizb IepHOIHUECKOro 3aK0HA U Ilepronndeckoil cucTeMEI
XUMHYECKHX dnemenTos [I. M. Menseneesa ¢ cospemennoit Teopueit CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMSI CBOICTB XMMHUYECKHX SICMEHTOB 1
00pasyeMbIX MMM MPOCTHIX M CIOMKHBIX BEIECTB IO TPYIIaM H TepHOIaM.
3HaYeHME IEPHOIUIECKOrO 3aKOHA B PA3BUTHH HayKH.

Crpoenme BemiectBa. XuMmMuYecKas CBSI3b. BHIBI XHMHUYECKOR  CBS3M
(KOBalleHTHAs HEMOJISIpHast M MOJsSpHAs, HOHHas, MeTaIMyeckas). MeXaHHU3MBbI
00pa3oBaHusl KOBAJEHTHOH XUMHYeCKOH cCBs3M  (OOMEeHHBIH u JIOHOPHO-
aKIEeNTOpHBIN). Bojopojguas cBa3p. BaneHTHOCTB. DIEKTPOOTPULIATENHHOCTS.
Crenens okucieHus. MOHBL: KATHOHB! M AHHOHEI.



Bemecrsa  MOJEKYIApHOIO M HEMOIEKYNSPHOTO CTPOCHHMS. 3aKOH
[IOCTOAHCTBA COCTaBa BEHIECTRA. THIThI KPUCTAIITMUECKHUX PEIIETOK. 3aBHCHMOCTD
CBOHMCTBA BEINECTB OT THIIA KPHCTAIMYECKOH PEIETKH,

[TonaTne O aMCHEpCHBIX cHeTemax. MICTHHHBIE W KOJIOMIHBIE PacTBOPEL.
MaccoBas 107151 BelLeCTBa B pacTBOpE.

Knaccudukarrums HEOpPraHu4ecKuX COEIMHEHUH. Homenkmatypa
HEOPraHWYeCKUX BeIIecTB. | cHeTHYecKass CBsA3hL HEOPraHWYeCKUX BEIIEeCTR,
MIPUHAJIEKAIIUX K Pa3IMYHLIM KiIaccaM.

Xumudeckas — peakius.  Knaccudukanms — XMMHYECKMX — peakIHil B
HEOPraHMYeCKOW M OPraHuveckoidl XHUMHH. 3aKOH COXPaHEHHs MacChl BEIIECTB,
32KOH COXPaHEHHUs W IPEBPAILEHNs SHEPIUH [P XUMHUYECKHUX PEaKLIHUAX.

CkopocTh peakiyu, e 3aBUCUMOCTh OT Pa3NIMYHLIX (hakTopos. OGpaTHMble
peaxkiuu. XuMmHYeckoe paBHoBecue. DakTopbl, BIUSIONIME HA COCTOSHHE
xumMudeckoro pasHoBecust. Ilpunin Jle Illaresnbe.

DneKTpoiuTAYecKas gucconuanusa. CuipHble 1 caabwie anekTposuTel. Cpena
BOIHBIX PACTBOPOB BEIIECTB: KHCIas, HEeHTpaTbHasl, IIeI0THAas.

OKHCIINTETBHO-BOCCTAHOBUTEIILHBIC PEaKI[HH.

DKCIlepUMEeHTallbHbIe METOJBl H3YUEHHs BCLISCTB W HX [peBpallleHHi:
nemoHcerpanus tadmun «llepuojuueckas cucteMa XuUMHUYecKux aiaemeHToB /I, M.
MenpeneeBay, U3ydeHHe MO/JIC]EH KPUCTA/UNIMYECKUX PEIETOK, HAOMONEeHHE U
OTIHCAHUE JIeMOHCTPAIIMOHHEIX 1 JTa00PaTOPHBIX OIBITOB (pa3iioyKeHHue IEPOKCHIa
BOZOPOMA B MIPHUCYTCTBUM KaTaIM3aTopa, ONpeieeHue cpeabl PAaCTBOPOB BEIECTB
C TIOMOIIBID YHHBEpPCAJIbHOI'O MHJIMKATOpa, peaklUMd HOHHOro obOmeHa),
MIPOBEJICHUE MTPAKTHYECKOH paboTel «BiausHue pazinyHbIX (AKTOPOB Ha CKOPOCTh
XUMHYECKOW peaKlum».

PacuérHsbie 3a1a4u.

Pacuétbl 10 ypaBHEHUSIM XHUMHYECKMX peaklWi, B TOM 4YHCIE
TEPMOXUMHUYECKHE pacuEThl, pacu€rbl ¢ HCIONb30BaHHEM IIOHATHA «MaccoBas
JIOJIsI BELIECTBaY.

Heoprann4yeckasi XuMHusi

Hemerannel. Ilomoxenye HemeraqsioB B llepuonuueckoil  cucreme
xuMHaueckux osnementoB J[. M. MenjeneeBa u 0cOOEHHOCTH CTPOEHHMS aTOMOB.
dusnueckre cBoiicTBA HeMeTauloB. AJUIOTPONHUS HEMeTalIoB (Ha MpUMepe
KHCIIOpOoJia, cepbl, pocdopa U yriaepoa).

XuMHUYecKHue CBOMCTBA BAJKHEHIINX HEMETa/lJIOB (TajoreHoB, Cephl, a3oTa,
dbocdopa, yrmepoma W KpeMHMA) M HX  COCIUHCHHH (OKCH/10B,
KHCJIOPOJICO/IEPIKAIIAX KHCIIOT, BOZOPOAHBIX COSUHEHMUMH).

[TpuMeHeHHe BaXHEHIIMX HEMETA/IIOB U UX COCJUHCHHMH.



Merannsl. ITonoxenne nveramios B [lepuonuueckoll cucreme xummdeckix
snemeHToB [l M. Menneneera. OcobennocTn CTPOEHUS INEKTPOHHBIX 000JI04eK
aTOMOB MeTanioB. Obmme Qusnueckue croiictBa MeTamios. Cruiass METaJlIOB.
DIEKTPOXUMHYECKHH Psi/I HallpsKEHH MEeTaJlloB.

XUMUYECKHE CBOMCTBA BaKHEHIIUX METaJIJI0OB (HATpUii, KaJuii, KaJIBITHH,
MATHUH, ATIOMUHUH, IUHK, XPOM, JKee30, MEb) U X COeHHeHHI.

Obime crnocobbl moayueHHs MeTalIoB. llpumMenenne metamios B Geity 1
TEXHUKE.

OKCIIEPUMEHTAILHBIC METO/BI H3YYEHHS BEIIECTB U MX [IpEeBpALLEHHMI
M3YHdCHUE KOITEKUMK «MeTa/uibl U CrnaBbl», 06pasIioB HEMETajlios, perieHue
SKCTICPUMEHTAIILHBIX 3ajla4, HAOJIOJEHHe M OIHCAHWE JEMOHCTPAIHOHHBIX W
TadOPAaTOPHBIX OMBITOB (B3aMMOJEHCTBHE THAPOKCH/IA AMIOMUHHS C pacTBOpamMu
KHCJIOT U IIEJI0YeH, Ka4eCTBeHHble PeakiliH Ha KaTHOHBI MCTAJIIOB).,

PacuérHple 3aj1a4n.

Pacuérer mMaccel BelecTsa mau 06bEMa razos 1o U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce MM 00BEMY OJIHOIO M3 YYaCTBYIOIIMX B PEAKIHH BELIECTB,
pacd€Thl Maccel (00BEMa, KOJHICCTBA BelllecTBA) MPOIYKTOB PEaKIHU, ECIA OJHO
U3 BEIIECTB HMEET IIPHMECH,

XHMHSA U KH3HD

Ponb xumuu B obecriedeHHH HKOJIOTHYECKOM, SHEPreTHYECKOH U THINEBOM
0e30macHOCTH, Pa3BUTUM Me/IMIMHBL [IOHATHE O HAYYHBIX METOJAX MO3HAHMA
BEIECTB U XMMUHYECKUX PeaKIiuii.

IlpencraBienns o6 0OWMX HAay4HBIX [IPUHIANAX — [TPOMBIIIIEHHOTO
NOJIYYCHHS BaKHEUIINX BEIIECTB.

HemoBek B MHMpe BENICCTB M MaTepPUANOB: BAKHEHIIME CTPOHTEILHEIE
MaTepualibl, KOHCTPYKLHOHHbLIC —MaTepualibl, KpPackH, CTEKJIO, KepaMHKa,
MaTepHanbl JUls 3JIEKTPOHUKK, HAHOMATEPHallbl, OPraHUIECKHEe W MHUHEPAIbHEIE

yJi00peHus.
XUMHA H 310pOBLE HCJ/IOBCKA: I[IpaBruIa HCITOJIb30BaHUA JICKapCTBCHHBIX

perapaTos, IpaBuia 0e30Nacioro MCIoIb30BaHMUs IIperapaTtoB OLITOBONW XHUMHK
B IIOBCEIHEBHOM KU3HHU.

MesknpeamMeTHbIe CBSI3H.

Peanuszanuss  MeXIIpeIMETHBIX  CBsI3ed  I1IpU  HM3y4YyeHUM oOmed u
HeopraHu4IecKol XUMHHU B 11 Kiacce oCyIIECTBIIsICTCS Yepe3 UCIIONb30BaHHE KaK
OOLIMX EeCTeCTBEHHO-HAY4HBLIX IIOHSATHH, TaKk W TOHATHH, SBISIOLIUXCS
CHCTEMHBIMHU I OTJEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOIO [IHKIIA.

OOGmue ecTecTBEHHO-Hay'Hble MOHATHS: Hay4dHBIH (DaKT, TMIIOTe3a, 3aKOH,
TEOpus, aHaau3, CHUHTE3, KJacCU(pUKaLMs, IEepUOAMYHOCTh, HAOIIO/IEHHE,
HKCIEPUMEHT, MOJEIIUPOBAHKC, H3MEPEHHE, ABIIEHHUE.



Dusuka: Matepus, sueprus, Macca, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOM, pajMOaKTHBHOCTH, MOJIEKYIIa, JHEPIeTHICCKUH YPOBEHD, BEIECTRO, TeJlo,
00BEM, arperatHoe CocTOsHMC BCINECTBA, (DU3UYECKUE BEJIMYUHBI U CJIMHUALIBI HX
U3MEPEHHUS, CKOPOCTE.

bronorus:  kmerka,  oprammsm, JKocuerema,  Omocdepa, makpo- u
MHKPODJIEMEHTBI, BATAMHHBI, 0OMCH BELIECTR B OpPraHHU3Me.

['eorpadmst: Munepansr, HOPHBIE IOPOJIBL, I10JIE3HbIE UCKONAEMBIE, TOIIIHBO,
peCypCEHI.

Texnonorus: xummueckas IPOMBIIIICHHOCTh, METAILTYPrHsl, IPOU3BOICTBO
CTPOHTEIIBHBIX MaTepHaliOB, CelbCKOXO3AHCTBEHIIOE IIPOM3BOJICTBO, IIHILEBAs
IIPOMBIIITIEHHOCTD,  (hapMalleBTHYeCKas NPOMBIIIIEHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKHX IIPENapaToB, IPOU3BO/ICTBEO KOHCTPYKIMOHHBIX MaTEPUAIIOB,
SJIEKTPOHHAS IPOMBILIIIEHHOCTEH, HAHOTEXHOIOTHEL



[VIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS TTPOI'PAMMUB] [10 XUMHU
HA BA3OBOM YPOBHE CPEJHET'O OBILETO OBPA3OBAHUS

JUYHOCTHBIE PE3YJILTATHI

PI'OC COO ycramasinsaer TpebOBaHUs K pesyibTataM  ocBoeHus
odyuarommuMucs HpOTpaMM  cpenHero  obmero  o6pazosanus (JIMYHOCTHEIM,
MCTAlIpEIMETHEIM M IIPEAMETHBIM). Hayuno-merommueckoit  ocropoi JUIs
Pa3spaboTKy ILTaHupyeMBbIx PE3yJIbTATOB OCBOCHMS MPOIPaMM CPENHEro OBILIero
00pa3oBaHus SIBIsIeTCS CHCTEMIHO-ICATEIbHOCTHBIH MoaXoI,

B coorsercrBHM ¢ CHCTCMHO-JICSTEIIBHOCTHBIM [OAXOM0OM B CTPYKTYype
JIMHHOCTHBIX PE3yJIBTATOB OCBOCHHUS IIPEAMETA « XHMMUSH Ha YPOBHE CpeIHEero
ob1ero o6pazoBanmst BhIIETCH ] CIEAYIOUINE COCTABIISIIOIHE:

OCO3HAHHME O00YYaIOMHUMHUCS  POCCHICKOI TPAXIAAHCKOM WIEHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTUIO, CAMOCTOSTETHLHOCTH 1 CaMOOIIPEIeIIeHHIO,

HaJIMYMe MOTUBALIUU K 00YUYeHHUIO;

HCICHATIPABIICHHOE PasBHTHE BHYTPEHHHX YOOKIEHMH IMIHOCTH Ha OCHOBe
KIIFOTIEBBIX LICHHOCTEH M MCTOPHYECKUX TPaIHLIHI 6a30B0i HAayKH XUMHH;

FOTOBHOCT H CHOCOOHOCTH 00yYatolHXcs PYKOBOACTBOBATLCSI B CBOEH
ACATCIBHOCTH ILI€HHOCTHO-CM bICJIOBBIMHA YCTAaHOBKaMH, TPHUCYIIHMMH LeJOCTHOMN
CHCTEME XUMHYIECKOI0 00pa3oBaHus;

HAJIITHE IIPABOCOZHAHMS! SKOJIOIMYECKOM KYJIbTYPhI U CIIOCOGHOCTH CTABUTh
LK U CTPOUTE JKU3HEHHBIE TIJIaHbI,

JIMIHOCTHEIE pe3yabTaThl OCBOCHHS npeaMeTa «XHUMHUS» JIOCTHTATCS B
CAMHCTBE y4eOHOM WM BOCIHMTATEIBHOM MeSTENBHOCTH B COOTBETCTBHH C
TYMaHUCTHICCKUMH, COLMOKY/ILTYPHBIMH, [yXOBHO-HPABCTBEHHBIMU IEHHOCTSIMH
W WjleaTlaMi POCCHICKOTO I'PasKIaHCKOro 06IecTsa, IIPUHATBEIMA B 0O0lIIecTBe
HOPMamu M NpaBUlaMH  [OBEJICHHS,  CHOCOOCTBYIOILIMMHE Iporeccam
CaMOIIO3HaH M, CaMOpPa3BHUT M5 H HPaABCTBEHHOIO CTAHOBJICHHSI  JIMIHOCTH
o0ydJaromuxcs.

JlagHOCTHBIE  pesynpTaTsl  OCBOEHUS npeaMera  «XHUMHS» — OTPaKatoT
COPMHPOBAHHOCTL  OIBITA  [103HABATENBHON U MIPAKTUYECKON JICATEILHOCTH
00yH4aIOUIUXCS 110 peau3amui IPUHSITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIe B
YacTH:

1) rpaskaIancKoro BocnuTaAHUSA:

OCO3HAHMA 00YYAIOIMMHUCS CBOMX KOHCTHTYIIHOHHBIX IpaB ¥ 00s13aHHOCTEI,
YBKEHHS K 3aKOHY U IIPABONOPSIKY;

HPCACTAaBICHUS O COLMAIBHBIX HOPMax M IpaBHJIAX MEITHIHOCTHBIX

OTHOIIEHHUHI B KOJIJIEKTUBE;



FTOTOBHOCTH K COBMECTHOH TBOPYECKOH JeSTeIbHOCTH IIPH  CO3MaHHU
Y4eOHBIX [POEKTOB, pelleHHH y4eOHhX I [I0O3HABATENIbHBIX 3aj1a4, BBIIOJTHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATL W TIPHHHMAThH MOTHBbI, HaMEpPCHHS, JOTHKY U
ApPryMEHTBI NPYTUX TIPU QHAJIH3C Pas/iMIHBIX BUAOB y4eGHOM JeATEeIbHOCTH,

2) naTPHOTHYECKOT0 BOCHHTAHHSI:

HCHHOCTHOTO ~ OTHOILUEHHMs K HCTOPMYECKOMY M HAYYHOMY HACIeHIO
OTE€YECTBEHHON XUMHU;

YBKCHUs K IIPOLECCY TBOpYECTBA B OONACTH TEOPHH H IPAKTHYECKOTO
MPUMEHCHUA XHMHH, OCO3HAHMSI TOTO, YTO JOCTHXKEHHS HAYKH eCTh pesyabTar
AMUTEBHBIX  HAOMOACHUH,  KPONOTIMBEIX — JKCIIEPUMEHTANBHEIX [IOHCKOB,
TTOCTOSHHOTO TPYAa y4€HBIX U ITPAKTHKOB;

MHTEpECa W II03HABATC/IHLHBIX MOTUBOB B [ONYYeHHH M I10CIEAYIONIEM
aHallu3e UH(POPMAIMH O MEPE/IOBBIX JOCTIIKEHUSIX COBPEMEHHOU OTEYeCTBEHHOH
XHUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCHHTAHHS:

HPABCTBEHHOI'O CO3HAHMSI, 9THUECKOTO [I0BEIeHHS;

CIIOCOOHOCTH OLIEHWBATH CUTYAllHM, CBSI3aHHBIE ¢ XUMUUECKUMHU ABIIEHUSIMH,
¥ TIPUHUMATH OCO3HAHHBIE PCIICHHS, OPUEHTHPYSCh Ha MOPATBHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

FOTOBHOCTH OMEHHMBATh CBOE ITIOBE/ICHHE M IIOCTYIIKH CBOUX TOBapHIleH ¢
MO3ULIAH HPABCTBEHHBIX M 1IPABOBBIX HOPM H OCO3HAHHE IOCIEACTBHHE HTHUX
[IOCTYTIKOB;

4) popMHpOBaHHS KYJILTYPBI 310POBbS:

MOHMMaHKA IEHHOCTeH 310poBoro M OeszomacHoro obpasa IKHU3HH,
HEOOXOUMOCTH OTBETCTBEHHOIO OTHOLICHHS K COOCTBEHHOMY Gusmueckomy u
IICUXUYECKOMY 3/I0POBBIO;

cobmofennst npasui GesonacHoro oOpallieHHs ¢ BellecTBAMH B ObITY,
[OBCEAHEBHON JKH3HH H B TPY/I0BOH JeATEIIbHOCTH;

MOHUMaHUs  [IEHHOCTH [IPaBUJ MHAMBUIAYAIBHOIO U  KOJJIEKTUBHOI'O
0e30MacHOro MOBEACHUS B CHTYALMAX, YIPOKAIOIIUX 3[0POBBIO U IKU3HHA TIOJEH;

OCO3HAHUSI MOCJICJICTBUN 1 HENPHUATHS BPEJHBIX MPHUBBIYEK (yroTpebiieHus
AJIKOT0JIsI, HAPKOTHKOB, KYPEHUsl );

S) Tpy10BOT0 BOCIIHTAHNS:

KOMMYHHKAaTHBHOA  KOMIIETEHTHOCTH B  y4eOHO-HCCIIe[0BaTENbCKOM
NEATEbHOCTH, OOIIeCTBEHHO IIOJE3HOH, TBOPYECKOM W  OPYyruX  BHIAX
JEATEIBHOCTH;

YCTAHOBKM Ha AaKTHBHOC ydYacTHE B peIleHUH MPaKTHYECKHX 3aljad
COLMAIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOEro KJacca, IIKOJIbI);



HHTCPECA K MPAKTUYECKOMY U3yYEeHHIO MPOMECCHH Pas3IuIHOro poza, B TOM
"HCIIC Ha OCHOBE NPUMEHEHHMSI IIPEIMETHBIX 3HAHUH 10 XUMHK;

YBAKCHUA K TPy Iy, JIOLIM TPYJia U Pe3yJbTaTaM TPy I0BOH JIeSTelbHOCTH,

FOTOBHOCTH K OCO3HAHHOMY  BBIOOPY — HHIMBHJYalbHOl TPACKTOPUHU
oOpasoBanms, Oynymed mnpodeccuy u peanu3aniu COOCTBEHHBIX IKH3IHEHHBIX
IUIAHOB C yY€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
norpedHocTel obIecTBa;

0) YKOJIOrHYECKOT0 BOCIHTAHMS:

SKOJIOTHYECKU 11e/16C000Pa3sHOro OTHOIIEHHS K IIPHPOXE, Kak HUCTOYHUKY
CYUIECTBOBAHUS XU3HU Ha 3emMIie;

MIOHUMaHHsl TI00aNbHOTO XapakTepa 3KOIOrHYECKUX npobieM, BIHAHUS
SKOHOMMHECKHX IIPOLECCOB Ha COCTOSIHIE IPUPOJTHOM U COLMANBHOM CpeIbt;

OCO3HAHHSA HEOOXOAMMOCTH HCIONB30BAHUS JOCTHKEHHH XHMHM IS
PELICHHS BOIIPOCOB PAIMOHAILHOTO IIPHPO/IOIIOIB30BAHUSL,

AKTUBHOIO  HENIPUATHA  JI€HCTBUIA, TPUHOCAIMMX Bpel  OKPYXKalomei
IPUPO/IHOH Cpelie, yMEHHMs IIPOTHO3MPOBATh HEGJIArOIPUSTHEIE SKOIOTMUECKHe
[IOCIIENCTRUSA IPEAIPUHIMAEMbIX JAeHCTBUN 1 IIpeloTBpallaTh UX;

Ha/TI4Hs pa3BUTOTO 9KOJIOIMHEECKOIO MBIIUIEHHUS, YKOTOTHYECKON KY/IBTYPEL,
OIIBITA JeATeNbHOCTH HKOJIOMMYECKOM HaIIPaBICHHOCTH, YMEHMUsI
PYKOBOJCTBOBATLCS MMH B I1103HABATENIEHOH, KOMMYHHKATHBHOM M CONMABHOMN
NPAKTUKe, CIHOCOOHOCTH M YMEHHMS aKTHBHO HPOTHBOCTOSATH HIACOJOTHH
xemopoOuu;

7) NEHHOCTH HAYYHOI'O I103HAHHS:

CPOPMUPOBAHHOCTH MHUPOBO33PEHMUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH 1 0OIIECTBEHHOH IIPAKTHKH;

MOHUMaHUs Crenu(UKY XUMHM Kak HayKd, OCO3HAHUsS e& pOIH B
(GOPMHUPOBAHHU PALMOHANBHOIO HAYYHOIO MBIIUICHHS, CO3M4HUM I[ENOCTHOIO
Ipe/IcTaBIeHusl 00 OKpYIKalolleM MUPE Kak O eIHHCTBE MPUPOJbI M desOBeKa, B
MO3HAHHH TPHPOJAHBIX 3aKOHOMEPHOCTCH MW pelleHUun IMpobiieM CoXpaHeHus
IIPUPOJHOTO PABHOBECHS,

yOeKIEHHOCTH B 0CO0OOH  3HAYUMOCTH  XUMHH IS COBPEMEHHOMN
UUBUIIM3ALIMU: B € TYMaHUCTHYECKOM HAIpaBJeHHOCTH W BaKHOM poJid B
CO3[aHUH HOBOM 0a3kl MaTepHa/IbHON KyJIbTYpBI, PELICHUH INI00aIbHBIX IPodIieM
YCTOMYHBOIO Pa3BUTHs YEIOBEUECTBA — ChIPBEBOM, dHepreTHUECKol, MHINEBOH U
9KOJIOTMYECKOH ©O€30I1aCHOCTH, B Pa3BUTUU MEIUIIMHBI, O0EClIeYeHUH YCIOBHUI
YCIIEITHOTO TPyZa H DKOJIOIMYECKM KOMGMOPTHOM IJKHU3HM KaKIOr0 ujeHa
o011IeCTBA;

€CTEeCTBEHHO-HAYYHOI I'PaMOTHOCTH: IIOHMMAaHMsSl CYIIHOCTH METOJIOB
[I03HAHUSI, UCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOIB30BATh



MOJTy9aeMbl€ 3HAHHA [ULL aHal/lk3a U 0OBACHEHHs ABICHUM OKPYIXKAIOIIEr0 MUpA 1
[IPOUCXOAAIINX B HCM M3MEHEHNH, YMEHHUS JleaTh 000CHOBAHHBIE 3AK/IFOUCHUS Ha
OCHOBE HAay4YHBIX (DAKTOB M MMCIOIIMXCSA J@HHBIX C IE/bi0 IIONYUeHHUs!
JI0OCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITC/IBHO HCIIOAh30BATh XUMHUYECKHE 3HAHUS IS
perenust IpodJjieM B PeanbHbIX KHUIHCHHBIX CHTYALIHAX;

MHTEpeca K IO3HAHMIO H 1CCIIeI0BaTeILCKOH /e TeIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HEHpephIBHOMY  00pa3’oBaHHI0 U
camMOo00pa30BaHMUIO, K aKTMBHOMY IIOJYYEHHIO HOBBIX 3HAHWN I10 XMMHH B
COOTBETCTBUHU C JKU3ZHEHHBIMU 11OTPEOHOCTIMU;

HHTEpeca K 0COOEHHOCTSIM TpyJla B Pa3IMYHEIX cepax mpodecCHoHaIbHOM
IesITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3yibTaTbl OCBOSHMS! yueOHOro mnpeaMera «XUMHS» Ha
YPOBHE cpeJiHero o01ero o0pas3oBaHus BKIOYAOT!

3HAYUMBbIE JU1s1 hopMHUpPOBAHUS MUPOBO33PEHHMS o0yyaroIuxcs
MEXTUCIUILTMHAPHBIe (MeKIpe/IMeTHbIe) o0IIeHayYHble NOHATHA, OTpakarolllne
IIeJIOCTHOCTh HAYYHOH KapTHHBI MHpa M CHeuupHUKYy METOJ0B I03HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHbIX HaykaX (MaTepus, BEILECTBO, SHEPIHs, sIBICHHE,
IIPOIeCC, CHCTeMa, HAYUIHBIH (DAaKT, NPHHIMI, MMIOTE3d, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeNoBaHne, HAOMOIcHHe, H3MEPEHUE, IKCIIEPHIMEHT U APYTHE);

YHHUBepcaJbHble yueOHBIC JeHCTBUA (II03HABaTelIbHBIE, KOMMYHHKaTHBHBIC,

peryIsSTHBHELE), obecrieunBaromue bopmupoBaHue (YHKIHOHATBHOM
IPAMOTHOCTH M COIHATIBHON KOMIIETEHIIHH 00yYaloluXCs;
CIIOCOOHOCTE o6yuarommxes HCTIONB30BATh OCBOEHHBIE

MEXKIUCIUIUTHHAPHBIC, MUPOBO33PEHUCCKHUEC 3HAHHUA H YHUBEPCAJILHLIC y‘-IE:6HI)Ie

JefcTBHS B IIO3HABATEIBHON 1 COLMAlILHON IIPAKTUKE.
MerarnpeaMeTHble pe3y/ihbTaThl OTPaKalOT OBJAJICHHEe YHHBEpCalbHBIMH

yueOHBIMH  I[TO3HABATEIbHBIMU,  KOMMYHMKATHBHBIMH M PEryJISTHBHBIMA
NEMCTBUSIMH.

OsJaagenue YHHUBeEPCAAbHbIMH yueOHbIMH O3HABATEJIbHBIMH
AeHCTBHAMM::

1) 6a3oBbIe JIOrHYecKne /IeHCTBHSA!

CaMOCTOATENBHO  (QOPMYJIMpPOBaTh W aKTyaJM3HpoBarh  Hpobdiemy,
BCECTOPOHHE €€ paccMaTpHUBaTh;

ONpe/ieNaTh LENM AeSTEeILHOCTH, 3a[aBas MapaMeTphl W KPUTepHHM MX
JIOCTHIKEHUSI, COOTHOCUTE Pe3yJILTaThl eATeIbHOCTH C IIOCTABICHHBIMA TEJIAMM;

FCIIONB30BATh MPU OCBOCHUHM 3HAHMA MPHEMBI JIOTHYECKOTO MBIIUICHH —
BBUIENISTh XapaKTepHble MPH3HAKKA IOHATHH K yCTaHABIMBATh UX B3aHMOCBISH,



HCIOJB30BaTh COOTBETCTBYIOIIHE TTOHSTHS JUIsl OOBICHEHHS OTIeIbHBIX (haxkToB M
SIBIIEHUH;

BBIOUPATE OCHOBAHWSL M KPHTEPHH I KJIACCH(DUKALMK  BEIECTB W
XUMHYECKUX peakIlnii;

YCTAHABIMBATL  MPUYMHHO-CIIC/ICTBEHHBIE  CBA3M  MEXKAYy HM3ydacMbIMH
ABIICHHUSIMH;

CTPOUTL  JIOTMHMECKUE  DACCYHN/ICHUS  (MHJYKTHBHBIE, JIeAyKTHBHBIE, II0
aHAJIOTUH ), BBIABISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS. B PacCMaTPUBAEMbIX
ABICHUSIX, (POPMYIMPOBATE BLIBOIBI U 3AKITIOYCHHUSL:

[IPUMEHSATD B ITPOLECCe T03HAHMUSA, UCIIOIb3YEMbIE B XMMUU CUMBOJIMUECKHE
(3HAKOBBIE) MOJEIH, IPE0OPA30BBIBATEH MOIEILHbIC TIPE/ICTABIEHUS — XUMHYECKUI
3HAK (CHMBOJI) BJIEMEHTa, XHMHYECKas dopmyna, ypaBHeHME XHUMHUECKOM
PeakuMy — IPH PEIIeHHH Y4eOHBIX IO3HABATENLHBIX W MPaKTHYECKUX 3aiad,
NPUMEHAT HA3BAHHBIC MOJIC/ILHBIC [IPEJICTABIIEHHMS 1751 BBIABICHUS XapAKTEPHBIX
IPH3HAKOB U3YYIaEMbIX BEIIECTB M XUMHYECKHX PEaKIIHii.

2) 6a3zoBbIe HCCIIENOBATC/ILCKHE AefiCTBHS:

BIaZeTh OCHOBAMHM METO;I0B HAYYHOIO IO3HAHUS BEIIEeCTB M XUMHUECKHX
peaKiuiu;

(hOpMyIMPOBATE LIENH U 34/1a9K UCCIIEeN0BAHMS, HUCIIOJIB30BAT TOCTABIEHHbIE
W CaMOCTOSATEIBHO CHOPMY./IMPOBAHHBIE BOMPOCKI B KAuyeCTBE MHCTPYMEHTA
IIO3HAHUSI X OCHOBBI JUIsl (POPMUPOBAHUS UIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BbICKa3bIBAEMBIX CYIKICHHUI;

BJIaJIeTh HABBIKAMH CaMOCTOSITENIBHOIO IUIAHUPOBAHHS M IIPOBEJICHUS
YUEHHYECKUX 9KCIICPUMEHTOB, COBEPIICHCTBOBATE YMEHHUs HaOIIOAATh 33 XOIOM
TIpoIiecca, CaMOCTOSATENBHO [IPOTHO3HPOBATE €r0  Pe3yNbTaT, (OpMyIHPOBATEH
000011eHKS ¥ BBIBOJIBI OTHOCHTEIBHO JI0CTOBEPHOCTH PE3yIbTATOB UCCIIE[0BAHMS,
COCTaBIIATL OOOCHOBAHHAIH OTUET O TPOJIETAHHOM padoTe;

NpUOOpeTaTh  OMBIT  YyYCHHYECKOH —HCCIe/0BATENbCKON W IIPOEKTHOM
ACATEIIBHOCTH, TPOSBIATL CIOCOOHOCTh M TOTOBHOCTE K CaMOCTOSTEILHOMY
MOMCKY METOJOB peLIeHUs [[PAKTHYECKUX 3a/a4, NPHMEHEHHWIO pPa3lIduHbIX
METO/IOB IIO3HAHUS.

3) pabora ¢ undopmanmeii:

OPHEHTHPOBATHCS B  pPaz/MYHLIX HCTOYHMKAX HH(pOpMalMKd (Hay4HO-
IOIyJIsApHas JIMTeparypa XHMUYECKOIO COAEpPIKAHHS, CIIPaBOYHBIC I10COOHS,
pecypcel MHTepHETa), aHAIM3MPOBAaTh UHGOPMALINIO PA3TMYHBIX BHIAOB B (OPM
MpeIcTaBIeHus, KPUTHYECKU OIIEHUBATH gé JIOCTOBEPHOCTE n

HETIPOTHBOPEUYUBOCTE,



(opMyIHMpPOBATh 3aIIPOCH U MPUMEHATH PA3IUYHBIE METOIBI IIPH [IOUCKE U
otbope umHMOpMALUK, HEOOXONMMON JUISl  BHIIOTHEHHS YyYeOHBIX  3a/1ay
OIPENEIEHHOIO THIIA;

IIPUOOPETATh OMBIT HCIIOIb30BAHHS MH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U PA3IIMYHBIX TOHCKOBEIX CHCTEM;

CAMOCTOATEIPHO  BBIOMPATh — ONTHMATbHY!O  (OPMY  IpEACTABICHHS
MHQOpMaNUK (CXeMbl, TpaUKil, AHATPAMMBI, TAGIHIIEL, PACYHKH 1 Ipyrue);

UCIIONB30BATE  HAy4HBIH s3BIK B KadecTBE CpelcTBa INpH paboTe ¢
XHUMHUYECKOH ~HMH(OPMAIUeH: [IPUMEHATE MeXNpeIMeTHble ((DH3HYeCKHe W
MaTeMaTHYECKHIe) 3HAKH U CUMBOJIBL, (POPMYIIEL, ab0peBHaTy pbl, HOMEHKIATYPY;

MCIIONB30BaTh U MPeo0pasoBLIBaTh  3HAKOBO-CHMBOJIHMYECKHE CPEICTBA
HaIJSIIHOCTH.

OBiazenne yHHBePCAILHBIMH KOMMYHHKATHBHBIMH € CTBHSIMH:

3a/1aBaTh BOIIPOCHI 110 CyLIECTBY 00CYKIAeMOW TEMBI B XOJ€e JAMaIora W/Win
JIACKYCCHH,  BBICKa3bIBaTh  uaed, (OPMYIHPOBATh CBOM  MPEIJIOKEHUS
OTHOCHTEJILHO BBINOJHEHHS TIPC/UTOKCHHON 3a1a4uH;

BBICTYIIaTh C IIPE3EHTAllMCH pe3ylIbTaTOB I[103HABATEJIBHON HesATEbHOCTH,
MOJY4YE€HHBIX CAMOCTOSATEIBHO UK COBMECTHO CO CBEPCTHHUKAMM IIPH BBIMOJIHEHHH
XHMHYECKOI0 3KCIIEPUMEHTa, [[PAKTHYeCKOH paboThl 10 HMCCIENOBAHUIO CBOMCTB
H3y4aeMbIX BEIIECTB, peanu3alliid y4eOHOro mpoexkrTa U (OpMyInpoBaTh BEIBOJIbI
[0 pe3ynbTaTaM IPOBEIEHHBIX MCCIEJOBaHUN MyTEM COrIACOBAHMS TTO3UIIUN B
X0Jie 00CY)K/JIeHUs U 0OMEeHa MHEHUSIMMU.

Ogui1ajenne yHHBepCaJdLHBIMH PeryJsITHBHBIMH IeHCTBUAMM:

CaMOCTOSTENbHO IUIAHWPOBATH M OCYILECTBIATH CBOIO I103HABATENBHYIO
JeATEeIIbHOCTD, OmIpenersas e Leld W 3ala4yd, KOHTPOJMPOBaTH M II0 Mepe
HEOOXOMUMOCTH KOPPEKTHPOBATH IIpeUIaraeMblii  allrOPUTM JEeWCTBHHM IpH
BBITIOJIHEHUM Y4eOHBIX M HCCIE0BaTeNIbCKUX 3ajad, BbIOMpaTh Haubosee
3 PeKTUBHBIN crocod HMX pellieHUss ¢ Yy4€TOM I[IOYYEHMs] HOBBIX 3HaHHH O
BelllecTBaX H XHMHYECKHX peaKiMAX;

OCYIIECTBJISITH CAMOKOHTPOJIb CBOEH AEATEeHOCTH Ha OCHOBE CaMOaHaIu3a

1 CaMOOLICHKH.

INNPEAMETHBIE PE3YJIbTATDI

10 KJJACC

[IpenMeTHbIe pe3yibTaThl OCBOEHHsA Kypca «OpraHudeckas —XUMUL»

OTpaXKaroT:
c(pOpMHUPOBAHHOCTL ~ MPEJICTABIEHHH O  XUMHYECKOM  COCTABIIAIOIICH

GC’[‘GCTBBHHO—HHYT-II-IOﬁ KapTuHbLl MHpa, poJiIi XUMHH B IMO3HAHWU SBJICHUH



IPUPOIBI, B (GOPMHMPOBAHMM  MBIIUICHHS W KYJIBTYPHl  JIHYHOCTH, o
(QYHKLHOHATBHOU MPaMOTHOCTH, HEOOXOIUMOM ISt pelIeHUsT TTPAaKTUYeCKUX 33/1a4
W OKOJIOTHYECKH 0OOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3JI0POBBIO IIPUPOAHOIH
cpene;

BIAJCHUE  CHCTEMOM  XHMMYECKMX  3HAHWM, KOTOpas  BKIIOYAET:
OCHOBOTIOJIATAIOIIME HOHSATHA (XMMMYECKHH DJIeMEHT, aToM, JJeKTPOHHas
000/104Ka aToMa, MOJIEKYJ1d, Ba/ICHTHOCTh, 2JIeKTPOOTPULIATETEHOCTh, XUMUTeCKas!
CBS3b, CTPYKTYpHast (opMmylia (pa3BEépHyTas M COKpAlIEHHAs), MOJIb, MOISpHAs
Macca, MOJIPHBIH 00BEM, YIVIEPOJHBIA cKejeT, (QyHKUMOHANbHAs TIpyIIa,
panukall, U30Mepusl, U30MePLl, NOMOJIOTHYECKUH PsJl, TOMOJOTH, YIJIEBOAOPOIEI,
KHCJIOPOZ M a30TCOAEPIKAllHe COeJIMHEHHs, MOHOMEp, IIOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISAPHBIE COEAUHEHNUS); TEOPHH U 3aKOHBI (TECOPHS CTPOEHMUS
opraHndeckux BemlecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIHYECKHM $3BIK XMMHH; MUPOBO33PEHUCCKHE 3HAHUS,
JeKaIlie B OCHOBE IIOHUMAHUS I[PUYUHHOCTA W CHCTEMHOCTH XHUMHYECKHX
SBICHUH, (AKTONIOTHYECKHE CBEJCHMsI O CBOWCTBAX, COCTaBe, IONYYEHUH M
Oe3omacHOM HCIOIB30BAHNHH BUKHEHITHX OpraHMYecKHX BEIISCTB B OBITY U
[PaKTHYCCKOU ACSTCIILHOCTH 4C/IOBEKa;

C(HOPMHUPOBAHHOCTL YMCHHMH BLIABIATH XapaKTepHBIC MPHU3HAKH TIOHITHH,
yCTaHAB/IMBATh UX B3aUMOCBsI3b, MCIIOJIb30BATh COOTBETCTBYIOUIME TOHATHS TPH
OIMCAHUU COCTaBa, CTPOCHHUS W LPEBPALLCHUN Opralli4eCKUX COSIUMHEHHUI;

c(hOpMHUPOBAHHOCTH YMEHHUI HCIIOIB30BATH XUMHYECKYH) CHUMBOJHUKY JULS
COCTABJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpalEHHON)
GopmMyJsl  OpraHMYecKHMX BELIECTB W YPaBHEHHMH XHMHYECKUX  peaKlui,
M3rOTABINBATE MOJIEIU MOJEKYJ OPraHMYECKHUX BEIIECTB JUIsL MILIIOCTPAIUU KX
XUMHYECKOI0 ¥ IPOCTPAHCTBEHHOIO CTPOCHUS;

chopMHUPOBAHHOCT, YMEHHM YCTAHABIMUBATh IIPUHAJIEKHOCTH H3YYEHHBIX
OpraHUYeCKMX BeleCcTB [0 MX COCTaBy H CTPOEHHIO K OIPeIes€EHHOMY
KJIacCy/TpyIllie  COCMMHECHUH (YIVIeBOAOPO/bl, KHCIOPOA H a30TcojeprKaliyie
COENIMHEHHS, BBICOKOMOJIEKYJISIPHbIC COENUHEHMs), [aBaTh KM Ha3BaHHS I10
cucremaruueckoit nomenkaatype (IUPAC), a Ttaikke NpUBOAHUTHE TPUBHANILHBIE
Ha3BaHUs OTJENBHBIX OPraHiuCCKUX BEIIECTB (JTHIIEH, IPOIIMJIEH, AleTUJIEH,
STHJIEHIJIHKOIIb, TVIMLEPHH, (eHOo, (OpMalIbIeru/l, aleTanbIeruj, MypaBbUHAasd
KUCIIOTa, YKCYCHAas KUCIIOTa, OJeHHOBas KUCI0Ta, CTeapUHOBast KUCJIOTa, III0K034,
GpyKTO3a, Kpaxmall, [eIolI03a, INIHLKH);

c(OPMHUPOBAHHOCTH YMCHHs OIpPEAeIATh BHIbI XHMHYECKOH CBA3M B
OpraHMYECKMX COCAMHEHIAX (O/MHAPIBIC M KPaTHbIS);



COPMHUPOBAHHOCTE  yMekHsl [IPUMEHSTE  IIOJIOKEHHS TEOPHH CTPOCHHs
OpraHiIeckux Bemects A. M. ByTiepoBa s 06bSICHEHHS 3aBHCHMOCTH CBOMCTB
BELICCTB OT X COCTaBa M CTPOCHHS; 3aKOH COXPAHEHMS MACCHI BEIIECTB;

cpOPMHUPOBAHHOCTL  yMeHMI XapaKkTepu3oBaTh  COCTAB,  CTPOEHHE,
(usnMyecKMe M XUMHUECKHe CBOWCTBA THIIMUHLLX [pe/CTaBUTENIeH pa3IuYHbIX
KJ1accoB OPraHMYECKUX BeIICCTB (METaH, JTaH, JTHIEH, MIPOIHIEH, alleTUIIeH,
Oyrtaauen-1,3, MeTunbyranuen-1,3, GeHzo, METaHOJ, 3TAHOJI, 3TUJIEHIIIMKOIb,
MIMLEPHH, (EHOJI, alleTaabaciijl, MypaBbHHAS U YKCYCHasl KHMCJIOTBI, IJIIOKO3a,
Kpaxmail, LIeJLTI0JI03a, aMUHOYKCYCHAsl KHCIIOTA), HITIOCTPUPOBATE FeHETHYECKY1O0
CBA3b MEKAY HUMH YPaBHEHMSMH COOTBETCTBYIOIIHX XHMHUUYECKHX peaknuit c
HCTIO/IBb30BAHHEM CTPYKTYPHBIX (DOPMY.JI;

COPMHPOBAHHOCTB yMEHHS XapaKTepHU30BaTh HCTOUHHUKH YTIIEBOJOPOIHOTO
CHIPBSL  (He(Th, TIPHPOAHBIN Ia3, Vrolb), CHOCOGBI UX repepaboTKu U
NPaKTHIECKOe IPUMECHCHHE TIPOIYKTOB NepepaboTKy;

COPMUPOBAHHOCTL  yMEHHI IIPOBOIUTH BBHIMUCIHCHHS 110 XAMHUUYECKUM
YPAaBHEHHSAM (Macchl, 00bEMa, KONMUYeCTBA HCXOJHOTO BEINECTBA HIIH IIPOJIyKTa
peakilii IO HM3BECTHEIM Macce, O0BEMY, KOJIMYECTBY OJHOTO M3 HCXOMIHBIX
BELLECTB WJIH IIPOAYKTOB PEaKI[HH);

C()OPMHUPOBaHHOCTL YMECHUH BIAJeTh CHUCTEMONH 3HAHMH 00 OCHOBHBIX
METOaX HayYHOIO IO3HAHUS, HCIIOIL3YEMBIX B XUMHHU [PH M3y4E€HHH BEIIECTB U
XUMHYCCKUX SBICHUH (Ha0/I0,(cHHE, H3MEPEHHE, IKCIIEPUMENT, MOICIHPOBAHNE ),
HCIIOJIB30BATh  CUCTEMHBIC XMMHYCCKUE 3HAHUS JUISl [IPUHSTHS pEIIeHHH B
KOHKPETHBIX JKM3HEHHBIX CHTyallMslX, CBSI3aHHBIX C BeIeCTBAMH W  UX
IIPUMCHEHHUEM;

¢(hOPMHPOBAHHOCTE YMEHHIH COGJIIONATE MPABUIIA TOIB30BAHMS XUMUUECKOI
MOCY/10H H J1abopaTopHbM 000pY/0OBaHHEM, a TaK)Ke NpaBuia OOPALICHHS ¢
BEIIECTBAMH B COOTBETCTBHH ¢ MHCTPYKLHAMH I10 BBITOJHEHHIO JIabOPaTOPHBIX
XUMHYECKHUX OTBITOB;

COPMHUPOBAHHOCTD YMCHWH I[UIAHUPOBATh M BBIUIOJHITH XHUMUYECKUH
SKCHEPHMEHT (TIPeBPAILECHUS OPraHMueCKHMX BEIeCTB IIPH HAIPEBAHUH, IOy eHHe
OTWIIEHA W M3y4YeHHE €ro CBOMCTB, KAa4yeCTBEHHBIE PEakKIdy OpraHHYECKHX
BEILECTB, NCHATypauus OeNKOB MpH HarpeBaHUH, LBETHBIC pPeaKidd OeJKOB) B
COOTBETCTBHH C [paBWIaMy TexHHUKU Oe30lacCHOCTM IHpu  OoOpallleHuu ¢
BellleCTBaMK U JabopaTopHbiM  000OpYIOBaHHEM, IPEACTABISTh PE3YIILTATH
XUMHYECKOTO 3KCIEpUMEHTa B (popMe 3alUCH YPaBHEHHH COOTBETCTBYHOILUX
peakiuii ¥ (GOPMYIMPOBATE BBIBO/IBI HA OCHOBE STHX PE3yJIhTATOR,;

cOPMHUPOBAHHOCTS YMEHHH KPHTHYECKH aHAIM3HPOBATH XHMHYECKYIO
UH(OpMALIMIO, MOAYYaeMyl0 M3 pasHbIX HCTOYHHKOB (CpelcTBa MAacCOBOMA

uH(popMauuu, MHTepHET U APYTUX);



COPMHPOBAHHOCTD  YMEHMH  COBJIONATS [IpaBUJIa  SKOJIOTUUYECKH
LeIecoobpasHoro MOBeAEHHs B OBITY W TPYAOBOH JEATENbHOCTH B IENsX
COXPAaHEHHA CBOCTO 3JI0POBBS U OKPYIKAIOIIEH MPHUPOIHOMN Cpelbl, OCO3HABATH
OMACHOCTb BO3/IEHCTBUSI HA JKUBBIE OPraHHU3MBI OIIPENENEHHBIX OpraHHYeCKuX
BCIIECTB, IMOHMMas cMmbIci nokazarte/s [TIK, mosicugars Ha IIpUMeEpax crocoObl
YMCHBILCHUS M TPEAOTBPallCHHAA MX BPEAHOTO BO3AEHCTBUS HA OpraHu3M
4eJIoBeKa;

JULSL 00yYaroIuXcest ¢ OIPAHMYEHHBIMH BO3MOKHOCTSIMA 3JIOPOBBS: YMEHHE
NPUMEHSTE 3HAHHA 00 OCHOBHBIX JOCTYIHBIX METOHAX MO3HAHMS BELIECTE M
XUMUYECKHUX SIBJICHHUI;

JULL CTENBIX M cnaboBusipX  o0ydaionnxcs: yMEHHe HCIOJIB30BATh
peibepHO-TOYeUHYI0 chcTeMy oGo3Hauenuit JI. Bpailis /sl 3ammcy XEMEHecKuX

dopmyi.
11 KJIACC

[IpenmerHbie pe3ynbTarsi OcBoeHHMS kypea «O6mas u HeopraHuyeckas
XUMUS» OTPaKAIOT:

C(hOPMUPOBAHHOCTD  TIpe/ICTABICHUNH: O XHMHYECKOH  COCTABJISIONIEH
€CTECTBCHHO-HAYYHOM KapTHIbl MHpa, POAM XUMUM B TO3HAHHH SBICHHI
NPUPOABI, B  (OPMHPOBAHWM  MBIIUICHHS W KyJAbTYPhl JIMYHOCTH, ef
(DYHKUMOHATBHOM rPAMOTHOCTH, HEOOXOUMOMN 715l PEIICHHUS TPAKTHIECKIX 3a/1a4
¥ OKOJIOTHYECKH O0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO H IIPUPOIHOM
cpelie;

BllaJlecHHe  CHCTEMOM  XMMMYECKHX  3HaHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIME MMOHATHS (XUMHYECKHIl 3JIeMEHT, aToM, H30ToI, S-, p-, d-
3JICKTPOHHBIE OPOWMTAIM aTOMOB, FOH, MOJIEKYJid, MOIb, MOJSIPHBIH 00BEM,
BaJICHTHOCTB, JJIEKTPOOTPHUIATEILHOCTD, CTEIIEHh OKUCIICHUS, XUMUYECKas CBA3b
(KoBaleHTHAasl, MOHHAs, MeTaJlIIHIecKas, BOLOPOJIHAs), KpUCTAIUTMYecKas pelnérka,
THIIBI ~ XMMHYECKHUX  peakiliid, pacTBOp, 9JIEKTPOIUTBI,  HEIJIEKTPOJIUTEL,
SJEKTPONIMTHYECKAs ITHCCOLMALMA, OKHCIHUTEIb, BOCCTAHOBHTENb, CKOPOCTh
XMMHYECKOH peaKkiid, XHMM4YCCKOE€ PABHOBECHE); TEOPHU M 3aKOHbI (TEOpHs
SJIEKTPOJIATUYECKON JMccolmaliny, nepuonnydeckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHs MAacChl BEICCTB, 3aKOH COXPAHCHHS M IPEBPaLlCHHUsS SHEPIHH
pY XUMUYECKUX peakiusix), 3aKOHOMEPHOCTH, CHUMBOJIHYECKHUM S3BIK XHMHUH,
MHUPOBO33pEeHYECKHE 3HAHHS, JekKallkue B OCHOBE IOHUMAHMS MPHYMHHOCTH H
CHCTEMHOCTH XUMHYECKHX SBJICHHH, (PAKTOJIOTHYECKUE CBEIEHUS O CBOUCTBAX,
COCTaBe, MMOJIyUeHUH U 0e30macHOM HUCIIOIB30BaHUN BKHEHIINX HEOPraHUYEeCKUX
BEIECTB B OBITY U IPAKTHYECKOI NeSITeTFHOCTH YeJIOBeKa;



C(hOPMHUPOBAHHOCTh YMCHMH BBIABISATh XapakTepHblE IIPUIHAKUA IIOHSTHI,
YCTaHaBIMBATh UX B3aHMMOCBS3b, MUCIOIh30BATh COOTBETCTBYIOIIME IIOHATHS TIPH
OTTMCaHWH HEOPTaHUYECKHX BEIECTB U UX MPEBPAICHHI;

C(hOPMHPOBAHHOCT YMCHHH HCIIOIBb30BATH XUMHUYECKYIO CHMBOJIMKY JUIS
cocTaBieHus  (OPMyNl  BeIIeCTB W  ypPAaBHCHUM  XUMHUYECKHX  pEaKiluif,
cucremMatuueckyro HomeHnkaarypy (IUPAC) u TpuBralibHbIe HA3BAHHUSA OTAE/IBHBIX
HEOpraHH4YeCKUX BelllecTB (YIapHBIM ra3, yrJeKuCblH Tra3, aMMHak, raméHas
M3BECTh, HeraluéHas U3BeCTb, [11MTheBasl COJla, MUPHUT U JIPYTHE);

C(POPMUPOBAHHOCTH YMEH W ONpeJiesisTh BAJICHTHOCTh U CTETIEHE OKHUCIIEHUS
XUMUYECKUX DJIEMEHTOB B COC/IMHEHUSAX Pa3/IMYHOIO COCTaBa, BUJ XUMHUYECKOM
CBs3M (KOBaJIeHTHasl, MOHHAs, MeTallJIndecKas, BOJOPOIHAs) B COEIUHEHHSX, THII
KPUCTA/NTMYECKON pemIéTKM KOHKPETHOro BellecTBa (aTOMHas, MOJIEKYJIspHasi,
HOHHAS, METAJUTUYECKas ), XapaKkTep cpejlbl B BOJHBIX pacTBOpax HeOpraHu4ecKux
COCIUHEHHH;

c(hOpMHPOBAHHOCTD YMEHHUH yCTaHaBJIMBATh IIPUHAIEKHOCTD
HEOPraHUYECKUX BEIIECTB IO HMX COCTaBy K ONPEHeIEHHOMY Kiaccy/TpyIe
COeIUHEHHH (IIPOCThIC BEIIecTBA — METAJIBI M HeMeTaJlJIbl, OKCHBI, OCHOBAHHS,
KHCIIOTBI, aM(OTepHbIE THAPOKCHABL, COJIN);

cOPMHUPOBAHHOCTE YMEIHl PaCKPLIBATh CMBICT IIEPUOAMYECKOro 3akoHa .
1. MeHeneeBa U JeMOHCTPHPOBATH €10 CUCTEMATH3UPYIOILYIO, OObACHUTENBHYTO
| ITPOTHOCTHYECKYIO (DYHKIUH;

c()OPMHUPOBAHHOCTE YMEHHUH XapakTepu3oBaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYEcKMX aseMcHToB |—4 nepuonoB Ilepuoanueckoil cHCTEMBI
xuMuyecknx assnementos J[. V. Memnjeneesa, HCIOB3ysl ITOHATHA «s-, p-, d-
ANEKTPOHHEIE opOuTaIY, «OHEPreTHYeCcKHe YPOBHMY, 0OBACHSTH
3AKOHOMEPHOCTH M3MEHEHHs CBOMCTB XUMMYECKHX 3JIEMEHTOB M HX COCMHEHHH
10 reprogam 1 rpymmam [lepuoamyeckoil CHCTEMbI XUMUYECKUX s1eMeHToB 1. M.
MeHneneena;

c(hOPMHPOBAHHOCTL ~ YMCHHH  XapaKTepH30BaTh (omuchIBaTE)  00IIME
XUMHWYECKHE CBOMCTBA  HCOPraHUYECKHX  BEIIECTB  PAa3jMUYHBIX  KJIACCOB,
[OATBEPKAATh CYIIECTBOBAHUE TEHETHYECKOH CBS3H MEXKJy HEOPraHHYCCKHMH
BEIIECTBAMY C TIOMOIIBIO ypaBHeHUH COOTBETCTBYIOMUX XMMUYECKUX PeAKIHH;

c(OPMUPOBAHHOCTE YMeHUS KJaCCU(PUIHAPOBATh XUMUIECKHE PEaKIHu I10
pA3TUUHBIM TIPH3HAKAM (YMC/y W COCTAaBY PEardpyroLUX BEIIECTB, TEIIOBOMY
3(hexTy peakiud, U3MEHEHWIO CTCNeHCH OKHMCJIEHHS JIIEMEHTOB, 00paTUMOCTH
PEaKII|H, YIaCTHIO KaTalu3aTopa);

c()OpMHUPOBAHHOCTb YMECHUM COCTABIATH ypPaBHECHUA peaknui pasIuyHbIX
THIIOB, MOJHBIE ¥ COKpAIIEHHBIC YpaBHEHHs PeaKIii HOHHOIO oOMeHa, yIUThIBas
YCIIOBHS, TIPH KOTOPBIX 3TN PeaKIiy UIyT 10 KOHIA;



COPMUPOBAHHOCTL  YMEGHUH I[IPOBOIUTH  pEaKI[H, IOITBEPIKTAFOIITHE
KaYeCTBEHHBIH COCTAB Pa3/IMYHBIX HEOPTaHUYECKHX BEIIECTS, pacIo3HaBaTh
OIBITHBIM ITyTEM MOHBI, IIPUCYTCTBYIONTIE B BOAHEIX PACTBOPAX HEOPraHHYEeCKHX
BEIIIECTER;

COPMHUPOBAHHOCTL ~ YMEHHI  PacKphlBaTh  CYIIHOCTH  OKHCIHTENbHO-
BOCCTAHOBUTENBHBIX PEAKIHH I10CPE/ICTBOM COCTABJICHHs dJIEKTPOHHOIO Oajamca
3TUX peaxIuii;

c(OpMHUPOBAHHOCTE YMeliHii 00bLACHSITh 3aBUCHMOCTh CKOPOCTH XUMHUUYECKOM
PeaKIMyi OT PasTUYHBIX (AKTOPOB; XapaKTep CMEIICHU XUMUUECKOrO PABHOBECHS
B 3aBUCHMOCTH OT BHEIIHET0 Bo3aekcTus (npunnuin Jle [1larense);

C(OPMHPOBAHHOCTL  yMEHHIT XapakTepu3oBaTh XHMHYECKHE IIPOLECCHI,
Je)Kallle B OCHOBE IPOMBIIIICHHOIO IIOIYYeHHUS CEPHOM KHUCIOTHI, aMMHAKa, a
TaKKe CHOPMUPOBAHHOCTH IPCACTABICHHNH 00 OOUMX HAayYHBIX NPUHIHIAX |
9KOJIOTHYECKUX IIPoOIeMax XMMHUYECKOr0 IIPOU3BO/ICTBA;

c(hopMUPOBAHHOCTh YMEHHUM IMPOBOAUTH BEIYMCIEHHS C WCIIOIb30BAHHEM
MIOHATHSI «MAaccoBas 0N BelllecTBa B pacTBOpe», OOBEMHBIX OTHOIIEHHII ra3oB
[IpY XUMHYECKHUX PEAKIHUSIX, MACChl BelllecTBA UM 00BEMA ra30B 110 U3BECTHOMY
KOJTMYECTBY BelllecTBa, Macce WM 00hEMY OINHOTO M3 YUACTBYIOIIMX B PeaKiluu
BEILECTB, TEIUIOBOrO 3()(eKTa peakllud Ha OCHOBE 3aKOHOB COXPAHEHHS MACChI
BEIIIECTB, MPEBPAILEHHUS U COXPAHEHUS YHEPT UM,

chopMHPOBAHHOCTHL YMeHHI cODJIIOATH MTPABMITA MTOJIB30BAHMS XUMUUECKOI
nocy0d 1 nabopatopHbIM 00OpY/IOBAaHHEM, a TaKXKe IpaBuia oOpalleHus C
BELIECTBAMH B COOTBETCTBHM ¢ MHCTPYKIHAMH II0 BBITOTHEHHI JTab0opaTOpHBIX
XMMHYECKUX OIIBITOB;

C(HOPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBIIOJHATE XHUMHYECKUHA
DKCIIEPUMEHT (pa3loKeHHe IepOKCUIa BOJOPOJA B IPUCYTCTBHU KaTalH3aTopa,
ONpefIeIeHHe CPeabl PacTBOPOB  BEINECTB €  I[IOMOIIBIO  YHHUBEPCAILHOIO
HHIUKATOPa, BIMSHUE Pa3IHYHbIX (AKTOPOB Ha CKOPOCTh XMMHYECKOH peaxiuy,
peakinyi HOHHOTO oOMeHa, KaueCTBeHHble peakiuy Ha cyibdar-, kapOoHaT- H
XJIOPH/I-AHHOHBI, Ha KATHOH aMMOHMS, PElIeHHE HKCIEPUMEHTAIIBHBIX 3a1ad II0
temaM «Merauisy U «Hemeramiby) B COOTBETCTBUHM C IIPaBHIAMM TEXHHMKH
0e30I1aCHOCTH IIpY OOpalleHrH ¢ BellecTBaMH U J1abopaTopHBIM 000pYA0BaHHEM,
MPEJCTABIATh PE3YJIbTaThl XWMHYECKOIrO OJKCIepuMeHTa B (opMe 3alucH
ypaBHEHHMH COOTBETCTBYIOLIIMX peaklinid U (OpMyJIMpPOBaTh BBIBOJIBI Ha OCHOBE
ITHX Pe3yJIbTATOB;

chOPMUPOBAHHOCTE YMCHUH KPUTHYECKH AHAIKU3UPOBATE XHUMUYECKYIO
MHGOPMAIIMIO, I1I0Jy9aeMylo K3 PasHBEIX MCTOUHMKOB (CpeicTBa MacCOBOH

KOMMYHHMKAIUH, VIHTepHET U APYIUX);



C(OPMHPOBAHHOCTL ~ YMCHHH  cOOMIONATbh  [paBUIa  IKOMOIHUECKH
Le/iecoo0pasHoro MoBeJICHHs B OBITY W TPYAOBON AEATEIBHOCTH B LIeJIIX
COXPaHEHUSI CBOErO 310POBbS U OKPYXKAalOMIEH IPUPOIHON Cpebl, OCO3HABATEH
ONaCHOCTh BO3JICUCTBUS Ha JKMBBIE OPraHU3MBI OIIPE/IeIEHHBIX BEIeCTB, MOHUMAS
cMbIcn nokasatenst IIJIK, moscHaTe Ha mpuMepax crmocobbl yMeHBIIEHHS H
[IPEAOTBPAIIEHHS UX BPEJIHOI'O BO3IEHCTBUS Ha OPraHU3M YeJIOBEKa,

ULt 00Y9AIOIIMXCS ¢ OIPAHMYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBS: yMeHUe
IPUMEHITD 3HAHMS 00 OCHOBHBIX JIOCTYITHBIX METOHAX ITO3HAHHUS BEINeCTB H
XUMHWYECKHX SIBJICHUIA;

AT CHETIBIX M cHaboBI/BInmX  o0ydalonmMxesi: yMeHHe HCIIOIB30BaTh
penbepHO-TOUeUHYI0 cuctemMy obosHauenuit JI. Bpaliis st 3amiucn XUMUYeCKHX

bopmyr.
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