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IHHOACHHTEJBHAS 3AITHCKA

IIporpamya 1o XHMIIH HA YpPOBHe cpelHero oOmero o0Opa3oBaHng
pazpaboTaHa Ha ocHOBe @ejlepalbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O06
obpazopannu B Poccuiickoit @ejlepaltiiny, TpeDOBAHHIT K pe3yinbTaraM OCBOEHIs
(pemepampHONl o0pazopaTeNEHON NporpamMMel cpefHero ofuero obpa3oBaHHA
(POII COO), mnpepacraeneHHEIx B QPefepalkHOM  IOCYAAPCTBEHHOM
o0pazopaTeTbHOM cTaHZapTe COO, ¢ yuéroM KoHIemImNn NpenoJapaHnd
yueOHOTO mpeaMeTa « XHMIA» B OOpa3oBarTeNbHEIX OpraHm3annax PoccHIicKoil
Qejlepallii, peam3yIOUMX OCHOBHEIE oOpa3zoBaTelbHBle IPOrpaMMEI, I
OCHOBHBIX ITOMOKeHNN «CTpaTerHH pasBHTHA BocnHTaHHA B Poccuiickoll
Qenepamn Ha mepuox Ao 2025 rogan (Pacnopaxenme IIpaenremsctea PO or
29.05. 2015 No 996 - p.).

OcHOBY IMOAXOI0B K pa3padoTKe NMpOTpaMMEI IO XHMIH, K OIIpeeleHHI0
oOmieit cTparernn 00y4eHNd, BOCIIHTAHIA H Pa3BHTHA O0YYAIOIIXCA CpPeacTBaMII
yueOHoTO mpeaMeTa « Xuvium A 10—11 kmaccop Ha 6a30BOM YPOBHE COCTaRILIH
KOHIIENTYaMsHEIE ITonoxkeHHNT DI OC COO o p3anMoO0YCIOBIEHHOCTH Ieell,
coflep&aHMd, Pe3yIsTaToB o0yuUeHHS H TpeOOBAHINI K VPOBHEO IOJTOTOBKH
BHIITY CKHIIKOR.

Xmiyeckoe obpazopaHue, IOTYyUaeMOe BHIITY CKHITK AMTI
o0nreo0pazoBaTeNbHON OPraHm3amii, HARIgeTcd HEeOTHEMIEMON YAacThH HX
oOpazopaHHOCTH. OHO CIOYEHT 3aBepUIaiOlIHM  3TaloM peami3alHi  Ha
COOTBETCTBYIOIIEM €My Oa30BOM VYPOBHE KIHYEBHIX IEHHOCTEN, TIPHCYIIHX
IeNOCTHOH CHCTeEME XHMHYeckoro o0pazoBaHHd. OTH I[EHHOCTH KacaloTcsd
TIO3HAHIA 3aKOHOB MPHPO/IE], (pOPMIPOBAHHA MIPOBO33PEHHA H 00IIel KyIbTYPH
YeloBeKa, a TaKA&e OSKOIOTHYeCKH OO0OOCHOBAHHOTO OTHOIIEHHA K CBOEMY
3MO0POBBKY M IIpHpoAHON cpefe. Peamm3yercs XHMHYeckoe oO0pa3oBaHie
o0yuarolnXcad Ha YPOBHe cpeHero olimero oOpa30BaHNA cpeIcTBaMi yueOHOTO
mpeaMeTa « XIMIS», COJEpAaHHE H IOCTPOEHHEe KOTOPOTO OIpefelleHEl B
MporpaMMe M0 XHMHIH ¢ YUETOM cHelHdHKH HayKH XHMHH, eé 3HaueHHS B
MOZHAHNH TIPHPOJEI H B MATepPHANLHON KH3IHH OOIIecTBa, a Takke ¢ YuéToM
obnpIxX Iemeil M TPHHIIIOB, XAPaKTePH3IVIOIMX COBPeMEHHOE COCTOSHIE
CHCTEMEI cpeHero obiero odpazoeannd B Poccuiickoi @eepaili.

XHMHA Kak 2JIeMEHT CHCTeMBI eCTeCTBeHHBIX HayK HIpaeT oco0ywo polb B
COBPEMEHHOI IHBIUIH3AINI, B CO3/IaHMN HOBOIM 0a3kl MaTepHAIbHON KyIbTYPHL
(OHa BHOCHT CBOIl BKIaJ B (JOPMHpPOBAHNE PAIlOHATBPHOTO HAYYHOT O MBITIUTEHILA
B CO3JaHHEe MEJOCTHOTO IMpeJcTaBlIeHHd 00 OKpYKAIIIEM MHpe Kak O eIHHCIBE
MPHPOIE H UelOoBeKa, KoTopoe GopMIpyeTcd B XHMHH HA OCHOBEé ITOHIMAHISI
BEIeCTBEHHOIO COCTABA OKPYEAIIETO MIpa, OCOZHAHNA B3AHMOCBH3H MeEIY
CTpPOeHHeM BellleCTE, X CBOMCTBAMH H BOIMOKHEIMH 00IacTAMIH IIPIMeHeHH.



TecHO B3aMMOJENCTBYS C OPVIHNMI €CTeCTBEHHEIMII HAYKAMI, XHMHI CTAIA
HeOTheMIeMOil Yac ThE0 MHPOBOI KYIBTYPH, HeOOXOJIMEIM YCIOBHEM VCIIEITHOT O
TPy/Aa H KH3HH KakJIoro wieHa oOmecTBa. CoBpeMeHHAad XHMIS KaK Hayka
COZNJATENEHAA, KaKk HaVKa BEICOKHX TeXHOIOIHII HAIPARIEHA Ha PpelIeHIe
rmobaneHEIX  MpolieM  YCTOHUYHBOTO Ppa3sBHINA 4YelOBe4YecTBa — CHIPHEBOIL,
IHEPreTHHeCKOi, IR, S3K0I0rHyecKoil 5e30MacHoCTH i OXPAHEL 3I0POBLAL.

B cooTBeTcTBHH ¢ OOIMMMH MNEMAMHI H IPHHIFIIEAMH CpeIHero oOIIero
o0pa3zopannd cojlep&anne mpeaMeTa « X1 (10-11 Knaccel, 6a30BHIT YpOReHE
H3yYeHHA) OPHEHTHPOBAHO NMPEHMYINECTBEHHO Ha OOLIEKYIbTYPHVIO IOATOTOBKY
obyyaroIuxca, HeOOXOMMMYI WM 14 BRPabOTKH MHPOBO33pPeHYe CKIX
OPHEHTHPOB, VCIEIIHOTO BEKIIOYEHHS B EKIN3Hb COIMYMA, IIPOJOIIKEHIS
00paz0oBaHHA B PA3NIITYHELY 00NACTAX, He CBA3AHHEIX HEIIOCPE ACTBEHHO ¢ XIMITEll.

CoCTaRIAOINMII IIpeJMeTa «XHMIZ» HSBIAOTCA Oa30BEIEé KYPCE —
«Opranmyeckad XuMuS» H «OO0OmMAd 1 HeopraHHYeckad XIMID), OCHOBHEIM
KOMIIOHEHTOM COJIEP&AHHST KOTOPBIX ABISIOTCA OCHOBBEI 0a30BOI HAYKH: CHCTEMA
3JHAHHI 10 HEOPTaHHYeCcKOH XHMHH (¢ BKIFOYEHHEM 3HAHMIT 13 oOIell XHMIH) |
oprafmyeckoil XuMuH. QopMHpOBAHIE JAHHON CHCTEMEI 3HAHIIL ITPH H3VUYEHHIT
npeaMeTa oOecre'wIBaeT BO3MOKHOCTH PAacCMOTPEHHSA BCEro MHOTooOpasid
BEIECTE HAa OCHOBE OONNIX MOHATIH, 3aK0OHOB I TEOPHI XHMIIH.

Crpykrypa cojep&adnd KypcoR — «Opraamyeckad xuvisD H «OOmat n
HeOpraHiyecKkasd XHMID» cpopMHpOBaHa B TPOTPaMMe IO XHMHH Ha OCHOBE
CHCTEMHOIO IIOJXOJa K M3IyYeHIH VyueOHOro MartepHala H 0OYCIORIeHA
HCTOpPHYECKH  OOOCHOBAaHHEIM  Da3BHTHEM  3HAHHII Ha  ONpeeléHHBIX
TEOpPeTHUeCKHX VpoBHAX. Tak, B Kypce OpPraHHYecKoil XIMHH BellecTBa
paccMATPHBAIOTCA HA VPOBHE KIACcCHUYECKOH TEOPHH CTPOEHHA OPraHHueCcKHX
COEMHEHMII, a TaK&ke Ha VYPOBHE CTEPEOXHMHYECKHX H 3IeKTPOHHEIX
TPeJICTABIEHINT O CTpoeHHH BelnecTB. CiegeHHS o0 mM3yyaeMBIX B Kypce
BEIleCTRAX JIAIOTCA B PAIBHTIHH — OT YIIIEBOJOPOJIOR JI0 CIOKHEIX OHOIOTMYECKH
AKTHBHEIX coe/OIHeHHil. B Kypce opraHmuyeckoil XHMHH IOTY4YalOT paiBHTHE
chopMIpOBAHHEIE HA YPOBHE OCHOBHOIO o0mero o0pazoBaHiA NMepBOHAYAILHBIE
Ipe/ICTABNIEHHA O XHMHYeCKON CBA3M, KIacCH(HKAIIHOHHBLX IPH3HAKaX BEIecTB,
3ABHCHMOCTH CBOIICTE BEIIECTE OT HX CTPOEHILL, O XHMHIYeCKOI pPeakIii.

ITog HOBEIM VITIOM 3peHHS B IIpeaMeTe «XHMILD» 0a30BOr0 YPOBHA
paccMATpHBAaeTcd M3YYeHHENI Ha YPOBHe OCHOBHOro obmero obpa3zopaHnd
TeOpPeTHYecKHil MaTepHal I« (PaKTOMOTHYeCKHEe CBeJeHHd O PBelllecTBax H
XHMITYecKOH peakumm. Tak, B YacTHOCTH, B Kypce «OOIIasd H HeopraHWYecKas
XHMID) OOYUAIIHMCH IPeJOCTABNAETCA BO3MOKHOCTE OCO3HATE 3HAYEHIIE
MEPHOJIMYECKOr0 3aKOHA ¢ O0INeTeopeTHYeCKHX H MeTOJONOTHYECKHY ITO3HIHIT,



rIy0&e TIOHATH MNCTOpPHUYECKOe M3MeHeHHe (VHKINNL 3TOro 2aKOoHA — OT
oBo0maromieil 1o o0BACHAFOIIEN I IIPOTrHO3HPVIOIIEIT.

EmnHag cHcTeMa 3HAHHIT O BAXKHENIDX BEIIecTBAX, HX COCTaBe, CTPOEHHH,
CROMICTBAX H NMPHMEHEHHH, a TAKEKE O XHMHUYECKHX PeakiHiaxX, HX CVIIHOCTH M
3AKOHOMEPHOCTAX TPOTeKaHHA JONMONHAeTcs B Kypcax 10 m 11 Kmaccop
AMEMEHTAMH COJlepPEKAHHA, HMEIHMI KVIETYPOIOTHYECKHIT H ITPHKIAHOI
XapakTep. OTH 3HAHHA CIHOCOOCTBYIOT IOHHMAHII0 B3aHMOCBAIM XIMIOI C
APYTHMH HAayKaMIl, PacKphBalT €€ pols B IO3HABATENHLHON M ITPAKTIYecKOoll
IeATeIbHOCTH 4YeJIOBeKa, CIMOCOOCTBYIOT BOCINITAHHIO VBaKEHNA K IpOIeccy
TBOpPYECTBA B OOTACTH TEOPHH H MPAKTHYeCKIX IMPIUIOAKEHIH XHMIH, ITOMOTAT
BEITYCKHHKY OpPHEHTHPOBATECA B OOINECTBEHHO M JHYHOCTHO 3HAYNMEIX
npobneMax, CBA2AHHEIX C XIIMHell, KPHTHYECKN OCMBICIHBATE HH(QOPMAINID M
TPHMEHATE €€ I NONOINHEHHA 3HAHIII, peIleHHd HHTENIEKTYATRHEIX H
SKCTepPHMEHTANBHEIX HCCIeJOBAaTeNhCKIX 3a7ay. B 1enoM cojlepxaHne yueOHOTO
npeaMeTa «XHMH®  JIAHHOTO  YPOBHA  H3IYYEHHS  OPHEHTHPOBAHO  HAa
dopmupoBanne v o0yYAIOIMIHXCHE MHPOBO33PEHYECKOH OCHOBH JUIS ITOHHMAHHS
unocodeknx mjaeli, TAKHX KAk MATEPHATBHOE €JIHCTBO HEOPTaHHUECKOTO H
OPraHiyeckoro Mmupa, OOYCIOBJIeHHOCThH CBOINCTE BeIeCTE HX COCTABOM H
CTPOEHHEM, II03HABAEMOCTE IPHPOJHEIX ABIEHIN IIYTEM OKCIlepHMeHTa H
PelleHnd IMPOTHBOPEYHil Me&TIY HOBRIMH (axkTaMH H  TeOpeTHUeCKHMH
MpeITOCEIIKAMH, OCOIHAHIEe POIH XHMIH B PEeIIeHIN IKOIOTHUeCKIX mpodieM, a
TaKxe IpodneM cOepeXeHII SHEPTreTHYECKHIX PECYPCOB. CHIPEA, CO3JAHNI HOBEIX
TEXHOIOTHIT H MaTePHATIOR.

B nmnmaHe pelmeHHs 3a4ay  BOCIONITAHMA, Pa3BHTHA H COIHATH3IAINH
o0yJarolxcd IIPHHATEIE IPOTPAMMOIl II0 XHMHH IOAXOAE K OIIpe/eleHHI0
coflep&aHMad M IIOCTPOEHHA TpeJMeTa IpeAycMaTpPHBAKT  (JOPMIPORAHHE
VHHBEPCATLHEIX VY4YeOHBRIX JlefiCTBHII, HMemupx O0a30poe 3HAYEHHE [UIA
PAlINYHEIX BHJIOB JIeATEIBHOCTH: pellleHHs Ipo0ieM, IOHCKA, aHaIHIa H
o0paboTkH HHGOPMAIHIH, HeOOXO0MMBIX /I MTPHOOPETeH s OTbITa IMPAKTHYe CKOIT
H HCClIe/IORaTeIbCKON JIeATeIhbHOCTH, 3aHHMAONell BAKHOe MeCTO B IO3HAHIII
XIIMITIH.

B IpakTiKe IpenojaBaHHd XHMHH Kak HA YPOBHe OCHOBHOIO OOIIero
o0pa3oBaHid, TaKk H HA YPOBHe cpeJHero o0Ilero o0pazoBaHILd, IIPH OIpe J1eleH I
COMIepEATENBHOI XAPAKTePHCTHEN IEeNell H3YVUeHHd IpeAMeTa HalpaBIeHHeM
TIePBOCTEINEHHOI IHAYMMOCTH TPaJII[HOHHO MPH3IHAETCA (POPMHPOEBAHHE OCHOR
XHMIYeCKOH HAYKH Kak oOIacTH COBRPEMEeHHOIO €CTeCTROIHAHIA, TPAKTHUECKOI
JedTeTbHOCTH UENOBeKa H KaK OJHOTO H3 KOMIIOHEHTOB MHIPOBOIH KYIBTYPEL. C
MeTO/IMIecKOll TOYKH 3pPeHHd Takoil IMOJX0J K OIpejelNeHHr0 Ieneil H3yueHHd
nmpeaMeTa ABISeTCa BIIOIHE OIPABIAHHBIM.



CormacHo JaHHOII TOUKe 3peHHS [MTAPHEIMH IeIsSMH H3yUeHHd IpeMeTa
«Xmnvo»y Ha 0azoBoM ypoeHe (10 =11 ki) spusroTcd:

« (opummpoRaHne CHCTEMEI XHMITUECKHX 3HAHMII KakKk BakHelImerl
COCTABILIIONIEIT eCcTeCTBeHHO-HAYyUHOIl KapTHHBEI MHpA, B OCHOBE KOTOPOIl
Te&AaT KIUeBEIe TMOHATHA, (JVHIAMEHTATLHEIE 3aKOHBI H TEOPHI XIIMHIL,
OCBOEHIE S3BIKA HAyKH, VCBOEHHE H ITOHHMAHHE CVIIHOCTH JOCTYITHBIX
o0o0nIeHniT MIIPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMIEHHE C HCTOpPHEN
HX PAa3BHTHA H CTAHOBIIEHILA,

« (hopMupoBaHIe H pasBHTHE MPeJCTaBIeHIdl 0 HAYUHEIX METOMAX TO3HAHIA
BEIECTE M XHMHYECKHX PpeakiHii, HeoOXO[HMMBIX [if NpHOOpeTeHHn
YMeHHIT OpPHEHTHPOBATECA B MIpPe BeIIeCTE H XIMHYECKIX SBIEHIIL,
HMEMONUIIX MECTO B IIPHPOJE, B NPAKTHYECKOI I MOBCe IHEBHOT KH3HIL,

« Ppa3BHTHE YMEHHII H CIIOCO00R e ATeNHOCTH, CEA3aHHEBIX ¢ HAOII0 JeHneM I
o0BACHEHHEM XHMHYECKOTO JKCIepHMeHTa, coOnio/leHHeM IPARIII
Oe30IacHOro 00pallleH ¢ BeIecTBaMIl.

Hapsagy ¢ 3THM, cofepEkaTensHad XapaKTepPHCTHKA Ieneil M 3agad H3yUeHI T
TpeaMeTa B IPOrpamMMe Mo XHMAH YTOUHEHA I CKOPPEKTHPORAHA B COOTBETCTRHH
C HOBBIMH TIPHOPHTETAMH B CHCTeME cpegHero olmero oOpazoBaHna. CeroJHd B
TMPENOJABAHNH XHMHH B  OONbINEN  CTemeHH OTHA8TCA  IIpe AIOYTeHIe
MPAKTHYeCKOll KOMITOHEHTE COJep&aHns oOydyeHHd, OPHEHTHPOBAHHON HAa
IMOJATOTORKY BREIITYCKHIKA OﬁI.L[EGﬁPa?UBﬂTEJILHOﬂ OpraHn3aii, BIAJIEIONIETO HE
HaGopoM 3HaHI, a (YHKIFOHATBHON TIPaMOTHOCTRIO, TO ecTh crocobami I
VMEHIAMH AKTHBHOTO TOMYYEHIHS 3HAHINI M NPHMeHeHHA HX B PeanbHOM KIZHI
JUIA PeleHns MpaKTIIecKix 3aa4.

B cBmN Cc 3THM NpH H3IY4YeHHH IpeaMera «XHMILD) JIOMITHIPVIOIIEe
3HAaUeHHe MPHoOpeTar0T TaKHe e H 3a/jaull, Kak:

aganTamd o0yJarIMHXcd K YCIOBHAM JHHAMHYHO PAa3BHBAKINETOCT MHpa,
(oprvoipoBaHHe ~— HHTEDIEKTVATEHO  Pa3BHTON  THYHOCTI,  TOTOBOH K
caMo0Opa30BaHAT0, COTPYIHHYECTBY, CAMOCTOATENBHOMY IPHHATHI) T'PAMOTHEIX
PElIeHIN B KOHKPETHRIX KH3HEHHEIX CHTYAI[HAX, CBA3AHHBIX C BEIIECTBAMH H HX
TIPHME HEHITEM,

gopMupoeanne v oOyUYalONMMXCA  KIOUEBRIX HABRIKOB  (KIOUEBBIX
KOMITETEHITHIT), HMEIONINX VHHBepCAIbHOEe 3HaueHHe [UIA pPAIIHYHBIX BHJIOB
JeATe IbHOCTH: pellleHHd ITpolieM, NOMCKA, aHamm3a H o0paboTkH HH(pOPMAIHH,
HeOOXO/IMBIX U1 TpHoOpeTeHNA OIBITA JeATEIBHOCTH, KOTOpas 3aHHMAaeT
BAKHOE MecTO B TIO3HAHHI XIMIH, a4 Takke [UIf OIEHKH C ITO3HIIHII
JKONIOTHYeckoll Oe30IacHOCTH XapakTepa BINSHHSA BellecTB H XHMHYeCKIX
TPOIECCOR Ha OPTAHH3M YeIIOBEKA I IIPHPOIHYIO CPe Ty,



Pa3BHTHE IO3HABATENLHEIX HHTEPECOB, HHTEMIEKTYATRHEIX H TBOPYECKHX
crrocobHOCTell o0yUArIMIKCA: CIIOCOOHOCTH CAMOCTOATENEHO MPHOGPeTaTs HOBHE
JHAHIA 110 XHMITH B COOTBETCTBHH C KHIHEHHBIMH ITOTPEOHOCTAMI, HCIIONE30BATE
COBpeMeHHEIe HH()OPMAIHOHHEIE TeXHOTOTHH JPI4 IIOHCKA H aHann3a yueOHOoI 1
HAYUYHO-IOMYIAPHOI HHQOPMAIHH XHMHYECKOTO COJlepKAaHH,

dopmIrpoBanie 1 pasBHTHe V O0YYAIOIHXCHA acCOMHATHBHOTO H JTOIHYeCKOro
MBIIUIEH A, HaOMOJaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPEIE 0CO0EHHO
HeOOXOHMEBI, B YacTHOCTH, IPH IUIAHHPOBAHHH H IIPOBEEHIIH XHMIYeCKOT O
IKCIIEPHMEHTA;

BOCINTaHHEe Yy o0yvarmommxcd VOeKIEHHOCTH B T'YMAHHCTHYECKO
HAIPABNEHHOCTH XIMIIN, eé BaXHOI POIH B pellleHHH ITo0ATBEHEIX IpodieM
PAIIOHATEHOTO IIPHPOIOTIONE30BAHIL TIOTIOTHEHNA SHEPreTHYECKIIX PECVPCOB I
COXpAHEeHHS IPHPOJHOIO PABHOBECHSA OCO3ZHAHNA HeoOXoMHMOCTH GepeXHOro
OTHOIIEHHA K INPHpPoJe H CBOEMY 3J0POBBI, a Takke NpHOOpeTeHHS OILITA
HCIIONB30BAHNE IOMYYEHHBIX 3HAHWI JUId TPHHATHA TPAMOTHEIX peIleHIil B
CHTYAINHAX, CBA3AHHEIX C XHMHYECKHMH SBITEHI M,

B vyueGHoM ImiaHe cpejHero o0mero ofpazoBaHHS TpeaMeT « X HMID)
0a30BOr0 YpOoBHA BXOHT B COCTAB IpeMeTHON obnacTH «EcTecTBeHHO-HAYUHEIE
TTPE/IME TR .

O0miee WicIo YacoB, OTBEAEHHEIX I H3YYeHIA XHMIOI, Ha 0a30BOM YPOBHE
cpeaHero obimero obpazopaHiid, cocTapageT 68 yacop: B 10 K1acce — 34 waca (1
yac B HeZlentro), B 11 xracce — 34 yaca (1 yac B HeJleIro ).



COAEPKAHHE OBYYEHHA
10 KVIACC
OPTAHHYECKAS XM

TeopernueckHe OCHOBLI OPraHHYECK 0 XHMHH

ITpemeT opraHIrueckoil XHMHIL €€ BOIHIKHOBEHHE, PasBITHE I 3HAUEHIIE B
MONMYYEHHH HOBBIX BelllecT® N MaTepHanop. TeopHs CTpPOeHHS OpraHmyeCcKHX
coemitHeHmT A. M. byTinepoea, €€ OCHOBHEIE TTONOKEHN L. CTPYKTYPHEIE JOpMYIIBL
OpraHmvyeckHx BemlecTs. [oMmomormd, m3oMepHd. XHMIYecKas CBA3 B
OPraHHYeCcKIX COeIHEeHIAX — O/HAapPHEIE H KPAaTHEIE CBA3MH.

IIpencrapneHne o KIacCH(HKAINN OpraHHYecKHX BelllecTB. HoMeHKIaTypa
OpPraHHYecKHX COEJHHEHM (cHCTeMaTHuecKad) N TpPHBHAIBHEIE Ha3sBaHHA
BaXkHETIINX MPeIc TABNTENEl KIaccoB OPTaHHUECKILY BEIIECTB.

OKCIepHMEHTATEHEIE METOJNEl H3IVUEHHA BeIMecTE H HX IpeBpalleHIl:
O3HAKOMIEHHe ¢ o0pa3uaMy OpraHHYyecKHX BellecTE I MaTepHalTaMH Ha HX
OCHOBE, MOJIeIHPOBAHNE MOIEKYI OpPraHHuyecKnx BeliecTs, HaOImoxeHmne
OIIICAaHHE JEMOHCTPAIHOHHEIX OIBITOR 110 MPEBPAIeH IO OPraHMyecKnx BeIIecTs
TIPH HAar PeBAHHI (TUIABIeHHe, OOYTIIHBAHIE I TOPEHHE ).

Yraeeonopo/sl

ATKAHBI: cOCTAB M CTPOEHHE, TOMOIOTH4YecKmil pax. Meran m 3taH —
TpocTeillie IpeJcTaBHTENN ATKaHOB: (H3MYecKHe H XHMIYECKHE CBOICTRA
(peaKiiHH 3aMeIlleHHA H TOPEeHNd), HaXOXKJeHHe B IPHPOJE, IOIyYeHHEe M
TIPHMEHEHHE.

AJKEHEBI: COCTABR H CTPOEHHE, TOMOIOTHYECKIOT pAJN. DTHIEH H IMPOIIUIEH —
IpocTeilie TPeJCTABHTENH alKeHOB: (H3NYecKHe H XHMIIUECKHEe CBOMCTBA
(pearxa(ii  THAPHPOBAHNA, TAJOTeHHPORAHNSA, THAPATAINH, OKHCIEHHS W
TIONIFMEPH 3L ), TIONYUeHHe H ITPHMeHeHIe.

Ankajmensl: OyrajgieH-1,3 1 MeTmnOyTajen-1,.3. cTpoeHHe, BakHelIe
XHMITYECKIE CBOICTBA (peakipid momnmepusamsm). [Tomyuenne CHHTETHYECKOTO
KayuyKa I Pe3HHEI.

AJIKHHEBL: COCTaB M 0COOEHHOCTH CTPOEHIA, TOMOIOTHYECKII pal. AIeTIUIEH
— IPOCTEIIniil Ipe/cTaBHTeNs AIKHHOB. COCTAaB, CTPOEHHE, (PI3HYEcCKHe M
XHMITYeCKHE CBOJICTEA (pPeakuII THAPHPOBAHIE, TATOTeHHPOBAHHAL THApPaTAIlHHI,
TOPEHI ), ITOMYYeHIE 1 IIPHMeHEHHE .

Apenrl. BeH30T: cOCTaB, CTPOEHHe, (PH3MYECKHe M XHMHUYeCKIEe CBOICTEA
(peaKIHH rajJoTeHHpPOBRAHHSA H HITPOBAHHL), MONyUeHHe I IpHMeHeHHe. Tonyon:
cocmidas, cmpoeHue, quIBINE cCKle 1 XitmduecxKue ceoticmea {pﬂm:r;uu
SALTO2EHUPOSaHURA N HI.!'HI_'pﬂE{lHHﬂJ', HOTVHeHNe N NPUMEHEHNe, TOKCHYHOCTE



ApeHOB. T'eHeTHYecKad CBAIL MEEKIY VIIERBONOPOMAMH, IPHHAJIEKAINMI K
PATHIHEIM KIIAC CAM.

IIpupogHEle HCTOUHHEKH VITEeBOZOPOAOE. IIPpHPOJHEINT Ta3 H IOIYTHEIE
He(pTaHeie Ta3sl. HedTs H eé npomcxoxkgeHne. CriocoOwl mepepaldoTin HedTH:
IIePErOHKA, KPEKHHT (TepMIMYecKHil, KaTalHTHYecKHil), mmpoms. IIpoayKTs
nepepaboTKH HedTH, HX NMPHMeHeHHe B IIPOMBIIIIEHHOCTH H B OMTY. KaMeHHsII
VI OlIb H IPOOYKTHI €TI0 IepepaboTii.

OKCIepHMEHTAIbHEIE METO/bl H3Y4YeHHA BeIIeCTB H HX IPeBPalleHIl:
O3HAKOMIEHHe ¢ o0pa3naMi IDIACTMACC, KaydyKOB M Pe3HHBI, KOIDIEKIH
«Hedte» m «VYroms», MOAeTHpOBAHHE MONEKYNl  VINEBOJLOPOIOB M
TANTOT eHOIPON3BOHELY, IIPOBe/IeHIe IIPAKTHYecKOl padoTkl: MONyUYeHHe 3THIIeHA
H H3VUYeHHe ET0 CBOMCTE.

PacuéTHEIe 3agaum.

BriuncneHnd 10 YpaRHEHHH XHMHUECKOH peakiii (Macckl, oO0BEMA,
KOIHYeCcTBa HCXOHOrO BelecTBa HIH IPOXYETA Peaki(Hi 110 H3BeCTHRIM MAcCCe,
00BEMY, KOIHYECTRY OJIHOTO H3 HCXO/IHBIX BEIIECTE HIIH IPOJYKTOB PEAKI[HH).

Kucaopojcopep:xkaniue opraHHyeckue coeJHHeHHA

[TpejlencHrie  OJfHOATOMHBEIE CIHPTHEL. MeTaHon H 3TAHOI. CTPOEHIHe,
(pr3mdeckiie W XHMHYeCKHe CROACTBA (peakIiH ¢ AaKTHBHRIMH MeTalllaMH,
TAJNOTeHOBOOPOdaMIl, TOpEHHE). IMpHMeHeHHe. BoJopolHble CBA3H MeEKIY
MOIEKYIaMH cIpTop. [JeficTBHe MeTaHOIA H 3TAHONA HA OPraHH3M Yel0BeKa.

MHOTOAaTOMHEIE  CIDNPTEL. OSTHIEHTTHKOTE M  INHIEPHH. CTPOEHHE,
(u3nueckie M XHMIIYecKHe CBOIICTBA (B3aHMOJeliCTEHE CO IIeJIOYHEIMI
MeTariaMi, KauecTBEHHAS Peaki(Hi Ha MHOTOATOMHEIE CIIHPTEI). JleficTBHE HA
OpraHmsM yernoBeka. [IpHMeHeH e TIIIE PHHA H 3THIEHT THEKOIA.

@eHOI: CTPOEHHE MONeKYIHl, (uU3HueckHme H XHMHYECKHe CBOICTRA.
ToxcnurocTs derona. [Tpivenenne geHomna.

ANBJETHAN N xemonvi. DopManbJerHji, aneTambJieruy CTPOeHIe,
(prspdeckie H XAMHYeCKHe CBOMCTBA (peakiHH OKHCIEHHS H BOCCTAHOBIIEHHA,
KaueCTBEHHEIE PEeaKI(ii ), TOTYUeHHe H IIPHMeHe HIE.

OmHoocHOBHEIE ITpefieibHEIe KapOOHOBRIe KHCIOTH. MypapsHHas H
VKCYCHasA KICIOTH: CTPOeHHe, (pH3HvecKile H XHMHYeCKIle CBOICTBA (CROICTEA,
ofmpe g KiIacca KICIOT, Peakifid 3TepH(HKAININ), IONyYeHHe H IPHMeHeHHe.
CTeapHHOBad H ONEHHOBAS KICIOTHL KaK IPeJCTABHTEN BEICHIMX KapOOHOBEIX
KucnoT. MEDIa Kak cOIH BEICINIX KapOOHOBEIX KHCIOT, HX MOFOIIIee [ellCTEHE.

Cnoxuele 3)HPE KaKk IPOH3BOJHEIE KApPOOHOBEIX KHCIOT. ['HApomH3
CIOKHBIX 3pHpoB. JKHpeL. I'Hapoms &npor. [IpuMeHeHHe EHpoR. BHolormieckas
POIbL EHPOB.




VIIeBOAE  COCTAR, KiIAcCHUKAOHL  VITIEeROJOB (MOHO-, [JH- W
TnonHcaxapuaer). I'roko2a — IMpocTellnmi MOHOCAXapH L. oco0eHHOCTH CTPOeHIS
MOTEKVIEl, (H3MYeckHe H XHMHYeCKHe CBOJicTBA (B3alMOJEIICTBHE C
THApoKcHAoM Meu(Il), oxHcIeHHe aMMHAYHEIM pacTBOpOM oOKcHja cepedpa(l),
BOCCTAHORJIEHHE, OpOKEHHEe ITIOKO3RI), HAXOKJEHHE B IIPHPOJE, TPHMeHEHHE,
Ononormyeckas pois. @oTocHHTe:. DPYKTO3a KAk H30MED ITHOKO3EL,

Kpaxman o 1enmono3a Kak IPHPOIHbIe MonHMepsl. CTpoeHIe KpaxMaira H
IeIUI0NO3kl, DHINYeCKHEe H XHMHYeCKHe CBONCTBA Kpaxmana (THJIPOIH3,
KaueCTBeHHAA PeakI[id ¢ MOJOM).

OKCITePHMEHTATBHEIE METOJNBI H3IVUEHHA BEIMECTE H MX NPEBPAIIeHIIl:
NpoBeleHHe, HaAOMIOJeHHe M OINICAHHE [eMOHCTPAI[HOHHEIX OIBITOB. TOpPEHIE
CIIHPTOB, KauyecTBeHHBIE PeaKI[H OJHOATOMHBIX CITHPTOB (OKHCIEHHE STaHONa
okcngoM Memn(Il)), MHOTOATOMHEIX CIHPTOR (B3aNMOJelicTBHe IIHIEPHHA C
rHapokcHaoM Memi(Il)), ansgernor (OKHCIeHHe aMMHAUHBIM PAcTEOPOM OKCHJA
cepebpa(l) m rugporcigoMm Memu(Il), B3amMojeficTBHe Kpaxmaia ¢ HOIOOM),
TIPOREJIEHHE TIPaKTHYecKolf paGoThl: CBOJICTBA pAacTBOPA VKCYCHOMN KHCIIOTEI.

PacuérHsie 3ajaum.

BrruricnieHna 10 ypaBHeHHI0 XHMHYECKOl peakimd (Maccel, o0BéMma,
KOJIHYeCTBA HCXOQHOIO BEIecTBa HIM NMPOAYKTa peakIii 110 H3BeCTHLIM Macce,
00BEMY, KONIMUYECTBY OJHOTO H3 HCXO/IHBIX BEIIECTE IHIIH IMPOAYKTOB PeaKIii).

A30TCOIePEKAIIE OPraHIMYeCcKHe COeTIHEeH.

AMIHOKHCIOTH KaK aM(oTepHBEIe OpTaHHYeckIe coelHHeHNd. DH3IHYecKIe
M XHIMHYECKHe CBOJCTBA aMIHOKICIOT (Ha IpHMepe TIONMINHA). BHoIOTIYecKoe
JHaYeHHe AMHHOKHCIOT. ITeTTH /I

Belxkn Kak IIPHPOJHEIE BEICOKOMONEKYIAPHEIE cOeMHeHNd. [lepBHUHAL,
BTOPHYHAA H TpeTHYHA# CTPYKTypa OenxoB. XmuMIIYecKHe CBOIICTBA OelIKOB:
TH/IPOIN3, AeHATyPalHd, KauecTBeHHbIe PeaKIii Ha JelkH.

DKCIlepHMeHTAIBHEIE METOJ(M H3VUEeHHA BellecTBE H HX IIpeBpalleHHil:
HaOmroJIeHIe H OIHCAHIE JIEMOHCTPAIIHOHHEIX OILITOR: JeHATypalid OeIKoR TIpH
HAIPeBaHIH, [[BeTHbIE PeaKIlii OeIKoB.

BbicOKOMOJI €KY I pHbIe COeIHHEHHHA

OCHOBHEIE TOHATHA XIMIH BRICOKOMONEKYIAPHEIX COEIHHEHINT: MOHOMED,
TIONIHMED, CTPYKTYPHOE 3B€HO, CTEIEHE MOMHMEPH3AMNI, CPeJHAT MOIeKyILIpHAd
Macca. OCHOBHEIE METOJEI CHHTE3a BEICOKOMONEKYIAPHEIX COEINHEHIONT —
TIOTIFHMEPH AL I ITOTHKOH IeH CaIlId.

OKCIIePHMEHTATEHEIE METOJNBl H3VUEHHA BEIIECTE H HX IpeBpAaIlleHIHl:
03HAKOMIIEHHE ¢ 00pa3ziaMil IPHPOIHEIX H HCKYCCTBEHHEIX BONOKOH, ILTACTMACC,
Kay4yKOE.

M e:EITpe IME THEIE CBA3H.



Peammzaiig MeKIIpe IMeTHEIX CBA3eil IIPH H3YUeHITH OPTaHHYecKoil XHMHM B
10 Kmacce ocyIoecTBIfeTcA 4Yepe? HCIONb30BaHMEe Kak OOIMIX ecTecTBeHHO-
HAYUHBIX TIOHATHI, TAK H TIOHSTINI, SRISIOIIMXCA CHCTEMHBIMH I8 OTJEIBHEIX
IIPe/IMETOR €CTeCTEEHHO-HAYUHOT O I[HKIIA.

OOGIHe ecTeCTREHHO-HAYUHBIE TIOHATHA. ABIEHIE, HaYUHEI (paKT, rimoresa,
3AK0H, TEOPHA, AHA3, CHHTEe3, KIacCH()HKAINA, NMePHOTYHOCTE, Ha0IIIo/IeHHe,
H3MepeHHE, SIKCIIePHMEHT, MOJIETHPOBAHIIE .

@u3mka.  MaTepHA, OSHEPrHd, Macca, aroM, 2IeKTPpOH, MOJeKyia,
SHEPreTH4YecKiili YpPOBeHb, BEINECTBO, Telo, OOBEM, arperaTHoe COCTOSHIIE
BellleCTRa, (PH3MUeCKHe BeIIUMHEL 1 e ITHIIEI X H3MepPeHH.

Brnomornsa: kineTka, opraHm3M, Omocdepa, oOMeH BellleCTE B OpPTaHM3Me,
(porocnHTe3, OHONOTHUeCKH AKTHBHEIE BellecTBa (OeNKI, VITEBOIEL, KIPEHL,
(epmMeHTHI).

T'eorpadmus: MHHepamsl, TOPHEIE TOPOJEL, TTONE3HbIE HCKOTAeMEIe, TOTLIHRO,
PECYPCHI.

TexXHOTOrHA: THINEBBIE TPOAVETEl, OCHORH PAIHOHATBHOTO TIHTAHHA,
MOFOII[HE CPEeJICTBA, TeKAPCTBEHHBIE H KOCMETHYECKHE TPEnapaTsl, MATEPHAIE H3
HCKYCCTBEHHBIX H CHHTETHUYECKIX BOTOKOH.

11 KIIACC
OBIIASA H HEOPTAHHYECKAS XHTMH A

Teopernvueckne OCHOBbI XHMHH

XuMviueckuit 3meMeHT. AToM. fgpo aroma. H30TOIGI. JIeKTPOHHAL
obonoyka. DHepreTHYeckHe YPORHH, NOJAYPOBHH. ATOMHEIe opOHTanu, s-, p-, d-
9MeMeHTH. Oco0eHHOCTH paclipe/ielleHHd MeKTPOHOBR 10 opOHTAIIM B aTOMAX
37eMEHTOR IIePBEIX YETHIPEX IEePHOJIOB. DNeKTPOHHAS KOH(HT yparHg aTOMOB.

[Mepnouecknii 3aKkoH H IlepHoHuecKas CHCTeMA XHMITUECKHX 3JIeMeHTOR
J. H. Menjeneera. CBa3b IepHOIHYECKOT0 3aKoHa H [lepHOomHMUecKOll CHCTEMEI
xuMiyecknx amemedToR [[. M. MeHgeneera ¢ coBpeMeHHOIN TeOpHeN CTPOeHHS
ATOMOB. 3aKOHOMEPHOCTH H3IMeHeHHHA CBOMICTB XHMHYECKHX 3JIeMEHTOB H
oOpa3yeMBIX HMH IPOCTEIX H CIOKHBEIX BEINECTB IO TPYIOIaM H IIepHOJAM.
3HAYEHHE ITe PHOHYECKOTr 0 3aK0OHA B PASBHTHH HAVEH.

CrpoeHne BelnecTBa. XHMHYeCKad CBA3E. BHIB XHMIYECKON CBA3H
(koBaleHTHad HEMONApPHAad H IONApHAd, HOHHAfL, MeTaUlmueckad). MexaHI3Mel
o0pa3oBaHHA KOBAIeHTHONH XHMHYecKOH CcBA3H (oOMeHHEII H JOHOPHO-
AKIEeNTOpPHEIT). BojgopogHad cea3s. BaleHTHOCTE. DIeKTPOOTPHIATENEHOCTS.
Crernens oKHCcIeHHA. [TOHBI: KATHOHEI H AHHOHEI.



BemecTea MOIEKYIAPHOTO H  HEMONEKVIAPHOTO CTPOEHHA  3aKOH
TIOCTOAHCTRBA COCTABA BElMeCTBA. THII KPHCTATIUECKHY PEIIETOK. 3aBHCHMOCTE
CROIICTBA BEIECTB OT THIIA KPHCTAIUTHYE CKOIl PerméTKI.

TloHATHE © JHCIEPCHEIX cHcTeMax. MCTHHHEIE H KOMIOHJHBIE PACTBOPEL.
Maccopas 1014 BelllecTBa B pacTROpe.

Knaccnduxamms HeopraHHYecKHX CO€/ITHEeHHI, HomeHkmnaTypa
HEOPTaHIYecKHX BellecTB. ['eHeTHUecKkad CBA3h HEOPraHHYecKHX BeIEecTB,
TMPHHAJUIe ALY K PA3IITYHBIM KIaccaM.,

Xmviveckas — peakand.  KioaccnmgHEanmmd — XAMAYECKHX — peakuHil B
HEOPTAHMYECKOH H OPTaHMYecKON XIMAH. 3aKOH COXPaHEHIA MACCE] BEINECTE,
3AKOH COXPAaHEeHHd H IIPERPAIeHILT 3He PrHI IIPH XAMITUe CKHX PeakIiiax.

CKOpOCTh peakIfii, eé 3aPIMCHMOCTE OT pa3MHYHEX ¢akxToporB. OOpaTHmMEle
peakmun. XHMHUYecKoe paBHoBecHe. (DaxToprl, BIHAIONIHE HA COCTOAHIE
XHMITYeckoro paeHoRecHd. ITprmirmr Jle Il aremse.

DNeKTPONHTHYeCKAd JHccorpanid. CIIsHEe H cnalble 3IeKTPOINHTE. Cpejia
BOJHEIX PACTBOPOB BEIECTE: KHcIad, HeHTpaATLHAd, IIeI0YHAS.

OKHCIHTENEHO-BOCCTAHOBHTEIBHEIE PeaKI[Ii.

OKCIepHMEHTaIbHEIE METOJBI H3YYeHHA BeEIIeCTB H HX ITPeBPaIeHInT:
JeMoHcTpargia Tadmin «llepno/ieckas cicTemMa XiMHYecKnx aneMentor J[. H.
Menpaeneepa», n3yveHHe Mofeleil KPHCTALOTHECKHX PeIIETOK, HalIro[eHIle H
ONMHCAHIE JeMOHCTPAIIHOHHBIX T Ta0OpPaTOPHEIX OTLITOR (pa3loXkeHHe ITePOKCHIA
BOJIOPO/IA B ITPHCYTCTBHI KaTaATH3aTopa, ONpe/ieIeHHe CPeJIEl PACTEOPOB BEIIECTE
C TIOMOINBI VHIBEPCATBHOIO MHJANKATOpAa, peakIiH HOHHOTO oOMeHa),
TpoBe/ieHHe IpaKTHUecKoll paboTel «BIOgHNe pazmiyHbIX (JAKTOPOR Ha CKOPOCTE
XHMITIeCKOMH peaKifiim .

PacuéTHeie 3a/1aum.

PacuéTtel 1o ypaBHeHHAM  XHMHYECKHX peakiimi, B ToOM 4HCIE
TePMOXHMHYECKHEe PacuéThl, pacuéThl C HCIIOIbL30BAHIEM IOHATHA «MAcCCOBafg
JIOJIS BeIecTBay .

Heoprannueckas XHMHs

Hemeramnel. Ilomoxenme Hemetamnoe B IlepHomidyeckoii cHcTeMe
XuMirgecknx smemMeHToR [[. I1. MeHgeneera n ocoOeHHOCTH CTPOEHHA ATOMOB.
@u3MYecKHe CROIMCTBA HeMETALIOB. AJIIOTPOIHS HeMeTAIIOB (HAa IIpHMepe
KIICIIOPOJIa, cepsl, (pocdopa H yInepoaa).

XuMITyeckie CBOIICTBA BakHEINIX HeMeTALIOB (TAIOTEHOB, CepPHl, a3o0Ta,
¢ocdopa, yrmepoga H  KpeMHHA) H  HX  COeJHHEHHII  (OKCHJIOE,
KICIOPOICO/IEPEAIIITX KIICIOT, BOZOPOJIHELX COe JIITHE HITIT ).

ITprveHene BaAHENIIIX HEMETAIOB H HX COeJIIHEeHHIT,



Metamrer. ITomoxkenne MeTammoB B IlepHoguecKoil CHCTEME XHMIUE CKIX
snemMeHTOB /1. 1. MeHzeneera. OcoBeHHOCTH CTPOEHIA IeKTPOHHEIX 000I0YeK
aToOMOB MeTannoB. OO0ume Qu3nyeckne CBOiicTEa MeTalIoB. CIDIABL METAIIOR.
DNMeKTPOXIMHYE CKITH P HAITPAKeHHIT METATIOB.

Xinvirgeckne CROMICTBA BakHeNIIDIX MeTAIOB (HATPHI, Kammil, KaasIml,
MArHHIT, ATIOMITHITL, IHHE, XPOM, Kelle30, Me/ih) H HX COe/IHHEeHHII.

OO0mme crmocodsl nmoxyueHnda MeTamnop. [IpmMeHeHne MeTauIoB B OHTY H
TEXHHEKE.

OKCIIePHMEHTANTRHEIE METOEI H3VUEHHA BEINECTE H HX IPEBPaIeHHIL:
H3y4YeHHe KOMUTeKIMH «MeTamwiskl M CIIIABEDy, O0pa3lOB HEMEeTAINIOB, PeIIeHIe
SKCHepPHMEHTANBHEIX 2a/1ay, HaOIroJleHHe 1 ONNCAHHe J[eMOHCTPAINOHHEIX M
1a0opaTOPHEIX OIEITOR (B3amMoelicTEBHe THIPOKCH/A ANIOMIHHA ¢ pacTBOpAMI
KHCIOT I mernoyeii, KauecTBeHHEIE PeakIlii Ha KATIIOHEl MeTATUIOR ).

PacuéTHrIe 3agaum.

PacuéTel Macchl BelecTBA HIH 00BEMA TA30B IO H3BECTHOMY KOIHYECTBY
BEIECTBA, MAcCe HIH OOBEMY OJHOTO H3 VUACTBYIONIHX B PEaKIHH BEINECTB,
pacyéTel Maccel (00BEMA, KOIMHYECTEA BEIUECTBA) NMPOJIVETOR PeaKIfHIl, ¢CI OJHO
H3 BEIIECTB HMeeT IPHMECH.

XHMHA H KHIHDb

Poms xXmwinl B o0ecnedeHHH 3KOJIOTHYECKOI, 3HEPreTHYeCcKON M ITHINEBOM
0e30MacHOCTH, PAIBHTHH MeIHHEL. ITOHATIE O HAYYHBIX MeTOJAX ITO3HAHNIA
BEIIECTE H XHMIYECKHX PEaKIII.

Ilpencrapnennsa o0 oOIMX HAYUHEIX IPHHIHIAX I[POMBINDIEHHOTO
TIONMYyUeHHT BaKHENIINY BeIecTs.

HemoBeKk B MIpPe BeINecTBE H MaTepHANOB. BaXHENINe CTPOHTEILHEIE
MATEPHANR], KOHCTPYKIHOHHBIE MAaTepHaNbl, KpackKH, CTeKI0, KepaMHka,
MATEPHANR! JUIS 3MEKTPOHHKH, HAHOMATEPHANEI, OPraHIYecKHe H MIHEpPAIbHEIE
yio0peHis.

XHMHA H 3J[0POBRe uelOBeKa: IPaBHiIa HCMONL30BAHHA JIEKAPCTBEHHEIX
IpenaparTos, Nnpaeiia 0e30IacHOro HCIOMb30BaHHA IIPeIapaTor OBITOBOMN XIIMII
B TIOBCE IHEBHOI KIIHH,

MexIpe IMETHEIE CBA3H.

Peamnzamig  MeENpeJIMeTHEIX  CBA3efll IIpH  H2yueHHH oOmel n
HeOPraHmMYeckKoil XIMHI B 11 KIacce ocVINecTBIIeTCH Yepe3 HCIIONb30BAHIE KaK
o0IMX ecTeCTBEHHO-HAYUHEIX IIOHATHIL, Tak MW IOHATHIL ARIAHOIIXCA
CHCTEMHEIMH JUIA OT/IENBHEIX IPEMETOB eCTECTBEHHO-HAYVUHOIO I[HKIA.

OO0mme ecTecTReHHO-HAYUHEIE TIOHATHA: HAYYHEND (akT, THIIOTe3a, 3aKOH,
TEOPHS, AaHANN3, CHHTe3, KIacCHOHKAINA, IepPHOJHYHOCT, HalIIoIeHne,
SKCTEPHMEHT, MOJEIIHPORAHILE, H3MePeHHe, FBIeHTE.



@3N MATEPHL 3HEPIHA, Macca, aToM, 3IeKTPOH, IIPOTOH, HEITPOH, HOH,
H30TOI, PpaJiOAKTHEHOCTE, MONEKYNIa, SHepPreTHYe CKHIl YPOBEHE, BEIIECTRO, TETIOD,
00BEM, arperaTHoe COCTOSHIE BelllecTBa, (IH3MYecKHe BelTHUNHEL 1 eJIHIIBL HX
H3IMEPEHH A, CKOPOCTE.

Bromornda: KleTka, OpraHd3M, 3KocHcTeMa, Omocdepa, Makpo- H
MIIKPO3JIeMEHTEI, BHTAMIHEL, 0OMEeH BelleCTE B OpPTaHi3Me.

["'eorpadmsa: MiHepansl, TOpPHLIE TTOPOJILI, ITONE3HEE HCKOIaeMble, TOIIIBO,
PECYPCHI.

TexHOTOIMA XHMITYECKAsd NMPOMEBINUIEHHOCTh, METALTYPIIL, IPOH3BOICTBO
CTPOHTENBHEIX MATepHAIOB, CENbCKOXO3MICTEEHHOE IPOM3BOJACTEO, IMNINERAd
IPOMEIIUIEHHOCTE, (¢ apMalleBTHYecKad  I[POMEINUIEHHOCTE,  IPOH3BOICTBO
KOCMETHUECKIIX IIPelapaToB, IPOH3BOJCTBO KOHCTPYKIHOHHBIX MaTepHAIOB,
3MeKTPOHHAA TIPOMEIINIEHHOCTE, HAHOT EXHOIOT HIL.



IIJNIAHHPYEMEBIE PE3VJIbTATEI OCBOEHHA ITPOI'PAMMEI 110 XHMHH
HABA3Z0OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHHNA

JHYHOCTHEIE PE3YVJIETATEI

QI'oc COO vycraHapmHeaeT TpeOOBaHHA K pe3ylabTaraM OCBOEHHA
ofyyarolmMIcad TporpaMM cpejHero obmiero obpasopanHmsd (JIHUHOCTHEIM,
MeTanpeJMeTHRIM M IpeAMeTHRIM). Hayumo-meromueckoii OCHOBOM JUId
paspabOTKH IUIAHHPYEMBIX Pe3yIbTaTOB OCBOEHHA TIPOrpaMM cpeHero oOIIero
0Opa30BaHHA ABIAETCA CHCTEMHO-JI ATEIbHOC THEII MOAX 0.

B COOTBETCTBHH ¢ CHCTEMHO-AEATENRHOCTHEIM IIOAXOOOM B CTPYKTYpe
TNIYHOCTHEIX Pe3VIBTATOR OCBOEHHA IpeqMeTa «XHMHT» HA VPOBHE CPEJHETO
o01rero oGpa3cBaHId BEIJIeTIeHE] CTIeYIOIIIE COCT AR AFOIITIE:

OcO3HAHIe OOyYarIMNMIICA POCCHIICKON TIpaXIaHCKOl HIeHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BHTHIO, CAMOCTOATENBHOCTH H CAMOOITPE eI HITI,

HAHYHE MOTHBAIHH K 00yUeHHE0,

IeleHAIPARTIEHHOE PAa3BHTHE BHYTPEHHHX yOeXIeHHIl IIMYHOCTH HA OCHOBE
KIIOUEBBIX HEHHOCTEH H HCTOPHYE CKHX Tpa/ il 6a30B0IT HAYKI XHMIIL,

TOTOBHOCTh H CHOCOOHOCTE OOYUAIOIHXCA PYKOBOJACTBOBATHCA B CBOEI
JeATENEHOCTH IEHHOCTHO-CMBICTIOBBIMH YCTAHOBKAMIL, IIPHCYIIIIMH I[€I0CTHOM
CHCTEME XHMITHECKOT0 00pa3oBaHNA,

HaIMYIle IIPABOCO3HAHNA 3KOIIOTHUECKOM KYIETYPEL H CIIOCOOHOCTH CTABHTE
1[e/IH 1 CTPOHTE KH3IHEHHEIE INTAHEL

JIMUHOCTHEIE pe3yIBTATEl OCBOEHHA IpeaMera «XWMHE» [TOCTHIATCd B
eMHCTBe VueOHOII H BOCIHTATENBHOI [JeATeILHOCTH B COOTBETCTBHH C
TYMAHHC THUECKIMH, COIHOKYIBTYPHEIMI, TYXOBHO-HPARCTEEHHBIMH IIe HHOCTAMH
H HeaTaMi POCCHIICKOro IpakaHCKOTO OOIIecTBA, TPHHATEIMH B OOIIECTBE
HOPMaMH H  IIPABHIAMI  TIOBeJleHHA,  CIOCOOCTBYIONINMII  IpolleccaM
CAMOITO3HAHHA, CAMOPA3sBHTHA H HPABCTBEHHOIO CTAHOBIEHHA JTHYHOCTH
00 yUaArOIIIXCA.

JImumocTHEIE pe3yIbTAaThl  OCBOEHHA IpeaMera «XHMISD OTpamaloT
chopMIpPOBAHHOCTE OIEITA TIO3HABATENBHON M IPAKTHUECKON AeATelbHOCTH
00YUARIIIXCA TI0 PealH3alfii IPHHATEHX B 00IIecTBe I[eHHOCTel, B TOM JICIE B
YacTI:

1) rpakIaHCKOT0 BOCOHTAHHA:

OCO3HAHIA 00YUARITHMIICH CEOHX KOHCTHTYIHOHHEIX IIPaB H 00M3aHHOCTEIl,
VBAKEHIA K 3aKOHY H IIPABOIIOPATIKY;,

TpeACcTABIIEHNd O CONHATBEHEIX HOPMAX H IIPaBIIAX MEXKIHYHOCTHEIX
OTHOIIEHHI] B KOIUIEKTHEE,



TOTOBHOCTH K COBMECTHOH TBOpPYECKOINl [eATeN:HOCTH IIPH CO3JaHIH
yueOHEIX IIPOEKTOB, PellleHHH YueOHBIX H IIO3HABATENBHEIX 3a/ay, BBITIOTHEHIII
XHMITUECKHX 3KCITe PHMEHTOB,

CIocOOHOCTH TMOHHMATE H IPHHHMATE MOTHBEI, HaMepeHHd, JOTHKY M
APTYMEHTHI JIPYTHX IIPH AHATH3E PA3HYHEIX BHJIOB YUeOHOI JeATeIbHOCTH,

2) NATPHOTHYECKOTO BOCIHTAHHA

IMEHHOCTHOI'O OTHOIIEHHA K HCTOPHYECKOMY H HAy4YHOMY HAacIelo
OTEUeCTBEHHOI XHMIII,

YBaKeHHd K IIpoIleccy TBOpYecTBa B OONACTH TeOPHH H IIPAKTHYECKOrO
TPIMeHEHHA XIMHII, OCO3HAHHA TOTO, YTO JOCTIDEEHHA HAVKH €CTh Pe3yInTar
IUIMTeNBHEIX ~ HAOMIOJeHHIl, KpONOTIHBEIX SKCIIEPHMEHTANLHBIX IIONCKOB,
TIOCTOAHHOTO TPYZAa YUEHEIX H IIPAKTHKOB,

HHTepeca H IIO3HABATENLHEIX MOTHEOB B IIONVUEHHH H IOCIETYEOIIEM
aHami3e HHQOPMAIHH O TepPeJOoBEIX JOCTIGKEHIAX COBPeMeHHOIl oTeuec TBEHHOII
XHMITI,

J) AYXOBHO-HPABCTEEHHOr 0 BOCIIHTAHHA

HPABCTEEHHOTO COZHAHNA, 3THYECKOr0 IIOBEJIeHIL,

CIIOCOOHOCTH OIEHHBATH CHTYAIMH, CBA3AHHBIE C XHMIYeCKHMH ABJIEHHAMH,
H IPHHEMATL OCO3SHAHHBIE PEINeHI, OPHEHTHPYACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI H I[EHHOCTIL,

TOTOBHOCTH OIEHHBATL CBOE IOBEJIEHNE H ITOCTVIIKH CBOHX TOBApMINEN C
TIO3HINO HPABCTBEHHEIX H IPABOBEIX HOPM M OCO3HAaHHE IOCIEACTBHIT 3THX
TIOCTYIIKOB,

4) popMHPOBAHHA KYJILTYPEI 3J0POBbLA:

TOHHMAHHS I[eHHOCTell 37JopoBoro M Ge3omacHoro oOpaza KI3HIL,
HeOOXOHMOCTH OTBETCTBEHHOTO OTHOIIEHHA K COOCTBEHHOMY (PH3HYecKOMY H
TICHXHYE CKOMY 3/T0POBBIO,

coOmioieHnd Ipasun OesomacHoro oOpallieHHs ¢ BellecTBaMi B OBITY,
MOBCe THeBHOM AH3HI H B TPYAOROI JeATeIEHOCTH,

IMMOHHMAHHA IIEHHOCTH IIPABII HHIEBHIYAIRHOIO H  KOUIEKTHBHOIO
0e30IMacHOr 0 MOBE/IEHIA B CHTYAIRLAX, YTPOK AIOIINX 3/[0POBBI0 H KH3HH JTI0JEIl,

OCO3ZHAHILA TOCIHECTBHIT H HEIPHATHA BpPeJHBIX IPHBEUEK (yIIOTpeOmeHns
ATKOTOIIA, HAPKOTHKOB, KyPeHHA),

5) TPYAOBOTO BOCIIHTAHHA:

KOMMYHIKATHBHOII ~ KOMIIETEHTHOCTH B  VueOHO-ICCIe JOBATENhCKOM
HeATeTbHOCTH, OOINECTBEHHO TIIONe3HON. TBOpYECKOH MW  JPYTHX  BHIAX
JIeATeMEHOCTH,

VCTAHOBKII Ha AaKTHBHOE YYacTHe B peHIeHHH IIpaKTHYeCKHX 3ajau
COIHATHHOI HAIPaBIeHHOCTH (B paMKax CBOEro KiIacca, IIIKOIL),



HHTepeca K MpaKTHyecKoMY M2yUeHHI0 IpodeccHil pazmyHoro poJa, B ToM
Icle HA OCHOBE IIPHMEHeHH ITPeIMeTHEIX 3HAHIL 110 XM,

VBAKEHHA K TPYLY, IO IAM TPY/Aa H pe3yibTaraM TPYIOBOIl 1edTeTbHOCTH,

TOTORBHOCTH K OCO3HAHHOMY BEIOODY HHIHBHVATRHOH TPAeKTOPHI
obpaszopanms, Oymyureit npodeccun o peanHsalHH COOCTBEHHBIX AH3IHEHHEIX
IUTAHOB € YYETOM JIHYHOCTHEIX HHTEPecOoB, cItocOOHOCTel K XHMHI, HHTEPeCOB H
nmoTpedHocTel o0IecTRa;

6) IK0JIOr HIeCKOr 0 BOCIHTAHHA:

SKOIIOTHYECKH IIeecoo0pasHOro OTHOILUEHNA K IpHpofde, Kak HCTOYHHKY
CYIIECTEOBAHILA KH3HI Ha 3eMIIE;

TOHIMAHNA TI00aTbHOTO XapakTepa 3KONOTHYeCKHX IpodneM, BIILTHIA
HKOHOMHUECKIX IIPOIECCOB HA COCTOMHITE IIPHPOIHON H COINATEHOM CPe Ik

OCO3HAHIA HeOOXOMOCTH HCHONL30BAHNA JOCTIDKEHINI XIMHH s
PELIeHH BOIIPOCOR PAIOHATEHOTO IIPHPOIOIIONE30BAHILI,

AKTHBHOTO HEIPHATHA JefCTBHII, IPHHOCAIHX BpeJl OKpVEAMIel
MPHPOJHOIN cpefle, YMEHHS IIPOTHOZHPOBATE HeOIATOIPHATHEIE 3KONOIHYECKHE
TIOCTIEICTEHA TIPe/ITPHHIMAeMEIX Jefic TRHIT H IIpeIOTRPAIATh HX,

HAIOMYILA PasEHTOrO 3KOI0IHYECKOTO MBITIUIEHIA, IKOIOIMYECKOIT KYIBTYPHI,
OTBITA JeATENBHOCTH IKOIIOr HYECKOIT HANPaBIEHHOCTII, YMEHHA
PYKOBOJICTEOBATECHA TIMH B IIO3HABATENBHON, KOMMYHHKATHBHOM M COIHATLHOM
NpaKTHEe, CIHOCOOHOCTH M YMEHHA aKTHBHO IIPOTHBOCTOATE HIEOTOTHH
xemothoOm;

7) eHHOCTH HAYYHOTO NOIHAHNA!

cOpMIPOBAHHOCTH MIIPOBO33PEHHS, COOTBETCTBVIOIIETO COBPEMEHHOMY
VPOBHIO PAa3BHTIA HAYKH 1 00IIecTReHHOI IIPAKTHEIL

TMOHHMAHHA CHENH(HKN XIMHH KAaK HAVKH, OCO3HAHHA € pOIH B
(popMITpOBAHHH pPANHOHATBEHOTO HAYYHOTO MBIIDIEHHS, CO3/IAHAH I[eJIOCTHOTO
Ipe/icTaBleHHs 00 OKpyXalollleM MHpe KakK O eJHHCTEe NPHPOJEI H YelloBeKa, B
IO3HAHII NPHPOAHEIX 3aKOHOMepHOCTell H pelreHHH IpodieM coxpaHeHH:
MPIPOHOTO PABHOBECH,

yOexgéHHOCTH B 0CODOH 3HAUMMOCTH XHMHH Ui COBPeMeHHOI]
IHBIUIH3AIMN: B &€ TYMAaHICTHYeCKOIl HAlpPaBIIeHHOCTH I BaXHOI POIH B
CO3[JaHHI HOBOI 0a3kl MaTepHalbHON KYIETYPEL, PelleHHH ITIOOATEHEIX MpodaeM
VCTOITUIBOTO PA3BHTHA UETIOBEUYECTEA — CEHIPBEBOIl, SHEPTeTHYECKOIl, IMINEBOl H
SKONOTHYeckoll Oe30lacHOCTH, B Pa3BHTHH MeJHINHEL o0ecledeHHN VCIOBHIT
VCIIEITHOTO TPyJAa H SKOIOTHYecKH KOMQOPTHOI EHIHH KagkJOro WieHa
oOImecTRa;

eCTeCTBeHHO-HAYUHOIl TpaMOTHOCTI: ITOHHMAHHA CVIIHOCTH METO/IOB
MO3HAHNA, HCIONB3YEMEIX B €CTECTBEHHBIX HayKax, CIOcOOHOCTH HMCIONb30BAThH



ToNMyuaeMEle 3HAHMS 11 aHAT3a H 00BACHEHI SRIeHHIT OKPYXAIINEr0 MHpPA I
TIPOHCXOAAINIX B HEM I3MeHeHMIT, YMeHIs JienaTk 000CHOBAHHEIe 3aKTF0OYeHIA Ha
OCHOBE HAYYHEIX (AKTOR W HMEIONHXCHA JAHHEIX C [eNbH TIOTy4eHHs
JTOCTOREPHEIX BRIBOJIOR,

CIIOCOOHOCTH CAMOCTOATENBHO HCIIONB30BATE XHMHYECKHE 3HAHIA JUIA
perenns MpodieM B pealbHEIX KH3IHEHHEIX CHTYAIIIAX,

HHTepeca K MO3HAHMIO H HCCllef0BaTe b cKoll AeATeIbHOCTH,

TOTOBHOCTH H  cHoco0HOCTH K  HenpepelBHOMY  oOpaszoBaHiio 1
caMoo0pa3oBaHil0, K AKTHBHOMY IIONYYeHHI0 HOBEHIX 3HAHHII 10 XHMHH B
COOTBETCTBHII C KN 3HeHHBIMH IT0Tpe GHOCTAMIL

HHTepeca K ocoGeHHOCTAM TPYZA B Pa3IHUHEIX cdepax mpodeccHoHATBHOMN
IeATe TbHOCTIL.

METAIIPEIMETHBIE PE3VJILTATHI

MeTarpeMeTHEIE pe3yIIbTaThl OCBOEHHA yueOHOro mpeaMera « XIMILD) Ha
YPOBHe cpefiHero obiero ofpa3oBaHHa BKIOYAI0T:

3HAUNMEIE 1A (opMIpoBaHIA ~ MIPOBO33peHHA  o0ydarommmxcs
Me&K I CINIUIIMHAPHEIE (MeATpeIMeTHEE) OOLIeHay Hble MOHATHA, OTpaKaroIlIe
NeNOCTHOCTE HAVYHOI KAPTHHEL MIpPa H CIeNH(HKY MeTOJOB IO3HAHIA,
HCIIONE3YEMEIX B eCTeCTBeHHBIX HayKax (MaTepHs, BelllecTEO, SHePrHd, JBIeHHe,
IpoIecc, CHCTeMA, HAYUHKIN (JaKT, MPHHIMIL, THIOTe34a, 3aKOHOMEPHOCTh, 3AKOH,
TeOpHs, HCCaeloBaHne, HAGIIO/IeHIle, H3MepeHHe, 3KCIIePHMEeHT 1 IPYTHe ),

VHHBEPCATEHEIE yueOHBIe JleficTBHA (IO3HABATENLHEIe, KOMMYHIKATHEHEIE,

PETYILATHBHEIE ), o0ecITeuIBaloIe popmmporanie (b YHKITH OHATL HOTT
IPaMOTHOCTH H COIIHAIb HOH KOMITETEHI[HH Dﬁ}”IEI{)HII[XC a1
croco0HOCTE 05}"{310 IITHXCA HCIMOIB30BATE OCBOEHHEIE

ME&K I CIIIUIHHAPHEIE, MITPOBO33peHYUecKIle 3HAHMA H VHIBEepcalbHbIE yueOHBIE
IEMCTBHA B MTO3HABATEIRHOI H COLMATEHOM MPAKTHKE .

MeTtanmpeIMeTHEIE Pe3VIBTATEL OTPaXarOT OBIAJeHHEe VHHBEPCAILHBIMII
yueOHEIMH  II03HABATENLHEIMIL, KOMMYHHKATHBHEIMH H  PeryISTHEHEIMH
IellCTBI AMI.

OrjajeHue VHHEepPCATbHBIMH yueOHbIMH No3HARATEIbLHLIMH
JeillCTRHAMHA:

1) 6azoBble Joruyeckne geficTeus:

CaMOCTOATENHO  (JOPMYIHpPOBaTE H  aKTyalH3IHpoBaTk  Ipodiemy,
BCECTOPOHHE €€ paccCMaTPHBATE,

OIPEeNeNnaTs IeMH JAeATEINBHOCTH, 3aJaBad IM@paMeTpel H KPHTEPHH HX
JOCTIAEHHA, COOTHOCHTE PE3VILTATHL JEATENLHOCTIH € MOCTABIEHHBIMIT I[€7TAMIIL;

HCIOMNE30BATE IIPH OCBOEHNH 3HAHII ITPHEMEI JOTMYECKOr0 MEINUIEHHT —
BHIJIENATE: XapakTepHBIe IIPHIHAKI TMOHATHII M VCTAHABIMBAaTh MX B3aiMOCBI3L,



HCIIONE30BATE COOTBETCTRYIONIE TIOHATHS /Ul O0BACHEHH A OTAENEHEX (JaKTOB I
SBIIEHIIT;

BRIOHpATE OCHOBAHHA W KPHTePHH UIf KrIaccH(HUKAII BellecTRE M
XHMITYeCKHX PeakIfHii,

YCTAHABIHBATE  IPHUIHHO-CIEJCTBEHHEIE CRBAIM MEKIY  H2IYVUAEMBIMH
STBJTE HF SIMII

CTPOHTh JIOTHYECKHe pacCy&IeHHd (HHIYKTHBHEIE, [IeAYKTHBHBIE, II0
AHAIOIHIL), BBRIABIATH 3aKOHOMEPHOCTH H MPOTHBOPEUHA B paccMaTpHBaeMBIX
ABTIEHHAX, (POPMYIIPOBATE BEIBOEL 1 3aKTIOYEHILT,

TIPIMEHATE B IIPOIECCE MOZHAHIA HCIIONE3YeMEIE B XIIMII CHMBOIIYE CKIE
(3HAKOBEIE ) MOIENH, ITPecOpPa3OBEIBATE MO/IeNEHEIE IIPe/CcTABTeHI S — XIMIYeCcKHIT
3HAK (CHMBOI) 3lIeMeHTa, XIMHYeckad QopMyla, VpPaBHeHHEe XHMIUeCKOoll
PEAKINH — TPH pelleHHH YueGHEIX ITO3HABATEINBHBIX H IIPAKTHUECKHX 3aJau.
TIPHMEHATE HA3BAHHEIE MOJIENTBHEIE ITPEJICTABIEHIS {14 BRIABIEHN T XapakTepPHEIX
TIPH3HAKOB H3YVUYAEMEIX BEIECTE H XHMHYECKHX peaxIfii.

2) 6azoBble HCCJIeOBATEILCKHE IeficTBHA

BIAJIETE OCHOBAMH METOJOB HAYYHOIO IO3HAHHS BEIleCTE H XIHMIIYe CKHX
peaKInil,

(popMymHpoOBaTh IETH H 3a[a'dH HccaeJOBaHH, HCIIOTb30BaTh ITOCTABIEeHHEIE
I CaMOCTOATENbHO C(OpPMYIHPOBaHHBIE BONPOCEI B KadecTBe HMHCTPyMeHTa
MOZHAHNA H OCHOBHI 14 (JOPMIIPOBAHHA THIIOTE3El 1O ITPOBEPKE IPaBHILHOCTH
BHICKA3ERIBAEMELX C VK e HIL;

BIA/leTh HABBIKAMH CAaMOCTOATENRHOIO IUIAHHPOBAHHA H IIPOBE/eHHA
VUeHHYEe CKHX 3KCIIePHMEHTOR, COBEPLIEHCTBOBATE YMeHHS HAOIIOJATE 3a XOIOM
Tpolecca, CAaMOCTOATENRHO IIPOTHOZMPORATE €ro pe3vIsTaT, (QopMyIHpOBATE
0000HIEHHA H BEIBOJIEI OTHOCHTEIIBHO JIOCTOBEPHOCTH Pe3yIbTATOR HCCIIEJOBAHIA,
COCTABNATE 0GOCHOBAHHEIN OTUET O TMpojieTaHHoi pafoTe;

npHoOpeTaTsh ONBIT YYEHHMYeCKOll HCCIeJOBATENbCKOl M IPOEKTHOI
JIeATeIbHOCTH, TIPOABIATE CIIOCOOHOCTE H TOTOBHOCTE K CAMOCTOATEIEHOMY
MOICKY METOJOB PpeIleHHd IPAKTHYECKHX 3ajay, NPHMEeHEHHI) pas3IiHBIX
METO/IOB ITO3HAHM .

J) pabota ¢ nndopmannei:

OPHEHTHPOBATECA B  PazMHUHEIX HCTOUHHKAX HH(QOPMAINN (HayuHO-
TONYyIApHAad NHTepaTypa XHMITUeCKOIO COJep&aHNd CIPABOYHEIE ITocOOHA,
pecypcH lIHTepHeTa), aHATH3NPORATE HHQOPMAIHIO PA3MHYHEIX BHIOE H (opM
TIpeCcTARIIEHIL, KPHTHYECKH OLEHHBATE eé JTOCTOBEPHOCTE I
HEIPOTHROPEUHBOCTE,



(opMymIpOBATE 3aNPOCH I IIPHMEHATE PAMHYHEIE METO/El IIPH IONCKe I
oTOope mHpopManmi, HeoOXoONMOIl I BEOIONHeHHA VueOHEIX 3a71au
OIIpeIeTEHHOTO THIIA,

MpHOOPETATs OIEIT HCIONB30BAHHA HH(OPMAIHOHHO0-KOMMYHIKATHEHELX
TEXHOIOTHI H Pa3zIHUYHBIX ITOHCKOBBIX CHCTEM,

CAMOCTOATENEHO  BHIOHpaTs  ONTHMANLHYIO  GOpMY  IIpejicTABIeHHA
HHopMaIii (cXeMsl, TpaHKH, JHarpaMMbl, TAOIHI[EI, PHCYHKH H JIpyTHE),

HCIIONb30BaTh HAY4HBIN A3BIK B KadecTBe cpejAcTBa mpn pabore ¢
XHMIYeCKON HHQOpMALHeil: IPHMeHATE MeKINpeIMeTHble ((H3NYecKHe M
MAaTeMAaTHUeCKHE ) 3HAKH I CHMBOIEL, (popMymIEl, a00peEHaTYPE, HOMEHKIATYPY.

HCIONE30BATE M IPeo0pa3oBEHBATE 3HAKOBO-CHMBOIIYECKIE CPe/CTBa
HATTTATHOCTH.

OepageHHe YHHBEPCAJIbHBIMH KOMMYHHKATHRHBIMH JeliCTBHAMMN:

3a/1ABATE BOIIPOCEH! MO CYIIECTBY o0Ccy&aeMoll TeMbl B XOJe JHanora 1/
JHCKYCCHH,  BRICKA3BIBATE  HJEH, (OPMYIHPOBaTh CBOH  IIPeIOEKeHHH
OTHOCHTEIBHO BRITOIHEHN A ITPe/UIOEe HHOM 3a/1aul,

BEICTYIIATE C TIpe3eHTalfiell pe3viIbTaTOR ITO3IHABATEILHON JIeATeILHOCTH,
TMOTYUEHHBIX CAMOCTOATEHHO IUIH COBMECTHO CO CBEPCTHHKAMH TIPH BRINTOIHEHII
XHMITUECKOTO 3KCIIEPHMEHTA, NMPaKTHUeCKON paboThl 110 HCCIeJOBaHHI0 CBOMCTE
H3yYAeMbIX BEIECTB, pPealH3alliin yueOHOro IpoeKTa H (JOpMYIHpPOBATh BRIBOJIBI
MO Pe3VIRTATAM ITPOBENEHHEIX HCCHEIOBAHIIN NMYTEM COLNIACOBAHNA TIO3HIMII B
xXofe oOcy&IeHNd H 00MeHa MHeHILAMIL

OraajieHHe YHHBEPCAJIbHBIMH PErv.IATHEHBIMH JeiliCTB HAMM:

CAMOCTOATENLHO IUIAHHPOBATHE H OCVIHMECTBIATE CBOK TIO3HABATEMLHVIO
IedTelbHOCTh, OIpeJendd eé MeaH H 3aJaull, KOHTPOIHpPORATE H IO Mepe
HEOOXOJHMOCTH KOPPEETHPOBATE IIpe/IaraeMeIil AanropHTM JelicTBHII IIpH
BHEIMMOMHEHNH YueOHRIX H HCCIeJOBATENBCKHX 3afad, BHIOHparTh Hamnbolee
a¢dexTHBHEIl crocod HX pelleHIs ¢ YUETOM IONYyYeHHS HOBBIX 3HaHHI ©
BEIECTBAX M XIMITUECKHX PeaKIiax,

OCYIECTBIATE CAMOKOHTPOIbL CBOEN JIEATENRHOCTH HA OCHOBE CaMoaHall3a
H CAMOOIIEHKH.

INPEIMETHBIE PE3YJIBTATEI
10 KITACC

TIpeMeTHEIE pPe3yVIBTATEL OCBOEHHA Kypca «OpraHndeckas XIIMILD)
OTpakaloT:

chOpMHPOBAHHOCTE  IIPEJCTARIEHIIT O  XHMHYECKON  COCTABJIAIOINE
ECTECT’BEH]{{)-HE}"D:IDI':I KapTHHBRL MHPa, POIH XHMIH B IIO3HAHHH ABIIEHIIT



NpHPOAEl, B (OPMHpPOBAHHH MEINDIEHHA W KyIBTYPEl JOIYHOCTH, eé
(pVHEIHOHATEHOI TPAMOTHOCTH, HeoGXO0ANMOI 14 pellleHH d IPaKTHYecKHX 3a1au
H 3KOIOIHYeCKH 00OCHOBAHHOTO OTHOLIEHHA K CBOEMY 3J0POBBI0 H ITPHPOJTHOMN
Cpefe,

BIajIEHHe  CHCTEMOIl  XHMHYeCKHX  3HaHHil, KOoTopad  BKIIOYAET:
OCHOBOIIONATAIONIHE TOHATHA (XHMI[YECKHI JNEeMEHT, aToM, 3IeKTPOHHAA
obomouka aToMa, MOTEKYIa, BATeHTHOCTh, 3MeKTPOOTPHIATENbHOCTh, XHMHYeCKasd
CBA3b, CTPYKTVpHaA (opMyna (pasBEpHYTad H COKpaIlEHHAfA), MOIb, MOIAPHASA
MAcCa, MOIMPHBEIL 00BEM, VINEepOJHBLOL CKeleT, (YHKIJIOHATRHAA TIPYIIIA,
PaIIKal, H3IOMEPHA, M30MEPEL, TOMOTOIHYECKHIT PAJ, TOMOIOIH, VIIEBOJOPOIEL,
KHCIOPOX H a30TCOMEpKalllle COeTHHEHId, MOHOMEpD, NMOIIMEpD, CTPYVETYPHOE
3BEHO, BEICOKOMOJIEKYILAPHEIE COEIHHEHHA). TEOPHHI H 3aKOHH (TeOpHsI CTPOEHIA
OpraHFyecknx BemecTe A. M. ByTnepoBa, 3aK0H COXpaHEeHHd MACCEl BEINEcTE).
3JAKOHOMEPHOCTH. CHMBOIITUECKIOT A3BIK XHMHI, MIPOBO33PEHUYECKHE 3IHAHHA.
Jlexale B OCHOBe ITOHHMAHHA IPHYHHHOCTH H CHCTEMHOCTH XIMHYeCKHX
ApIeHiil, (aKTONOIHYecKHe CBeJeHHd O CRBOMCTBAX, COCTARE, IIONYYEHHH I
0e30MacHOM HCIIONB30BAHHN BAXHENINX OPraHmYecKHX BellecTE B ORITY o
IIPAKTIYE CKOT JIedTe b HOCTH YeloBeKa;

chOpMHPOBAHHOCTE YMEHHIT BRIABIATE XapakTepHbIe TPH3IHAKH ITOHATHII,
VCTAHABINBATE HX B3aHMOCBA3L, HCIIOIB30BAThH COOTBETCTBYIOIIHE IMOHATHA IPH
OIIICAHI COCTARA, CTPOEHIA I IIPEeRPALEHNIT OPTaHMYeCKIX COeIHeHI.

C(pOPMIPOBAHHOCTE YMEHHIl HCIIONB30BaTh XIMHYECKYH CHMBOIHKY g
COCTABIIEHHSA MONEKVISPHEIX H CTPYKIYPHEIX (pa3BéPHYTON, COKpAIEHHOI)
(opMynT oOpraHMyecKHX BeIecTE H VPAaBHEHHI XMMIYECKHX peakIfiil,
M3TOTABIHEATE MOJETH MOIEKYN OPraHiyecKHX BellecTB JUId MO CTPAIlHI HX
XHMITYECKOT0 H MPOCTPAHCTBEHHOTO CTPOEHH A

c(hOPMHPOBAHHOCTE YMEHHIT YCTAHABIMBATE TIPHHAIEKHOCTh H3YVUeHHBIX
OPraHHYeCKHX BeIIecTE II0 HX COCTABY H CTPOEHHIO K ONpeJleléHHOMY
KIAacCcy/TpyImie CcoeJHHeHH (VIeBOJOPOJLI, KHCIOPOJ H a30Tcojlepkalie
COEHEHHA, BBICOKOMOJEKYIAPHbIE COeJHHEHHA), [aBaTh HM Ha3BaHHA I10
crcreMaTiyeckoil HoMeHknatype (IUPAC), a Takke NpHBOMNTG TPHEHAILHEIE
HA3BaHMA OTHENbHBIX OPraHHYecKIX BEINecTB (3TIUIEH, IIPOINMIIEH, AI[ETIIEH,
STIUIEHI KOG, TIHHIEePHH, (eHon, (opManbIern/l, aneTalb[elrn], MypaBbIHAA
KICIIOTA, VKCYCHAA KHCIOTA, OMeNHOBAA KHCIIOTa, CTeapHHOBAd KHCIOTA, TTIH0KO034,
(pyKTO3a. KpaxMai, I[elIF0I03a, TIIHIHH ),

cOPMIIPOBAHHOCTE YMEHHA OIpe/eNdrt BHJIB XHMHYECKOH CBMH B
OpPraHIuecKHX COeIMHeHNIX (OIHAPHEIE H KPATHEIE);



C(pOPMHPOBAHHOCTE VYMEHHS TIPHMEHATh IONOXEHHS TeOpHI CTPOeHIHA
opraHmueckinx BermecTe A. M. ByTnepora qid o0BACHeHHA 3ABHCHMOCTH CBOICTE
BEIIECTB OT HX COCTABA H CTPOEHHA, 3aKOH COXPAHEHH I MacChl BeIl[eCTE;

cOpPMHPOBAHHOCTE  YMEHHII  XapakTepH30BATE  COCTAB,  CTPOEHIIE,
(prsrdeckiie ¥ XHMAYECKHe CBOMCTBA THITHYHBIX IIPe/ICTABHTENEN pa3ioiyHEIX
KIACCOB OPraHHYecKHX BeINeCTR (MeTaH, 3TaH, 3THIIEH, TPOIMIEH, AIeTHIIEH,
Oyrammen-1,3, MetnnOyramien-1.3, OeH301, METAHON, 3TAHOI, ATIIEHIIHKOID,
TIHIEPHH, (PeHON, AleTaNbIerni, MypaBhbHHAS H YKCYCHad KHCIOTHI, IOKO3a,
Kpaxman, He/lI103a, aMITHOYKCYCHAd KHCI0Ta), IO CTPHPOBATh TeHeTHYE CKYIO
CEA3F MEXKIY HHMI VPAaBHEHILAMI COOTBETCTBYIOINNX XHMIYECKNX pPeaKIHil C
ICIIONTB30BAHIIEM CTPYKTYPHEIX (POPMYIL,

c(pOpMIIPOBAHHOCTE YMEHIA XapaKkTepPH30BaTh HCTOYHHKH VITIEBOJOPOHOTO
CHIpbA (He()Th, IPHPOIHEIL Ta3, Yroib), CcIOCOOE NX TepepaloTkH T
TpaKTHYe CKOe TIPHMeHeHH e ITPOVKTOR IepepaboTiH:

c(hOPMIPOBAHHOCTS YMEHHIl IPOBOJHTE BEIUMCIEHHS TIO XHMHYECKHIM
VPaBHeHHAM (Macchl, o0BéMa, KOIHUECTBA MCXOQHOTO BelllecTBAa IUIH TMPOJIYKTA
peaxIfii 0 H3IBECTHBIM Macce, OOBEMY, KONHUECTBY OJHOTO M3 HCXOJHBIX
BEIECTR NI NMPOJIYKTOB PeaKiHim),

chOpMHPOBAHHOCTh YMEHHIT BIAJIeTh CHCTeMOIl 3HaHIHT 00 OCHOBHBIX
METOAX HAY4YHOIO IMO3HAHHA, HCIIONB3YEMBIX B XIIMI IPH H3YUEHHH BEIIECTB H
XHMITYECKIX ABJIEHHI (HaOIIo/leHHe, H3MEpPeHIe, HKCIePHMEHT, MOJIEIIIPOBAHHE),
HCIONB30BATE CHCTEMHBIE XHMIUECKHE 3HAHHA I IPHHATHSA pPeEIIeHH B
KOHKPETHBIX KI3IHEHHBIX CHIVALMAX, CBA3AHHBIX C BeI[ECTBAMH H HX
TIPHMEHEHHEM.

c(hpOpPMHPOBAHHOCTE YMEHHIT COOIIOIATE IPARIIIA ITOME30BAHIA XIIMIYeCKoil
mocyoit u nabopaTopHEIM OCOpYIOBaHIEM, a Tak&e IIpaBiIa olpaiieHnd c
BEITECTBAMH B COOTBETCTBHH C HHCTPYKI[HAMI IO BEITOTHEHHE) Tab0paTOPHBIX
XHMHYECKIX OIBITOR,

CPOPMHPOBAHHOCTE YMEHIIl IUIAHHPOBATE M BEITONHATE  XHMHYECKHI
IKCTIEPHMEHT (TIpeRpallieHId OpraHHYeCKHX BEIIECTB IPH HArPeBaHIH, IIOTyYeHHe
ITIVIEHA H H3VYeHHEe €ro CBOMCTB, Ka4eCTBEHHBIE PEeaKIIIl OPraHiye CKiIX
BEINECTB, JeHarypanusd OelIKOB IPH HarpeBaHIH, IBeTHHEIE Peakiiin OelKoB) B
COOTBETCTBHH C IIPAaBHIaMI TeXHHKH O0e30MacHOCTH TIIpH OoOpalleHHm ¢
BellleCTBAMH W 1alopaTopHEIM OOOpPYIOBAHIEM, IIPe[CTARIATE pPe3yIbTATH
XHMIYECKOTO 3KCTIEpPIIMEHTAa B (JOpMe 3allCH YPABHEHHII COOTBETCTBYEOLIIX
peaxIniii H opMYIHPOBATh BEIBOEI HA OCHOBE 3THX Pe3VIETATOR,

cOPMIIPOBAHHOCTE YMEHHII KDHTHUYECKH AaHANH3HPOBATE XIIMIUECKYIO
HHGQOPMAIHIO, IMOMYYAEMYH0 H3 Pa3HEIX HCTOYHHKOE (CpeficTBa MACCOROIT

nHopMarim, HAaTepHeT 1 pyrux);



c(pOpMHPOBAHHOCTE  YMeHHII  co0ofare  IpaBHiIa  SKOMOTHYECKH
Ienecoo0pa3HOTO TOBeJeHHA B OBITY H TPYHOBOH [IeATEIBHOCTH B I[eAX
COXPAHEHHA CBOET0 3/IOPOBBA H OKPYKAMOIIEN IPHPOIHOI cpejsl., OCO3HABATEH
OMACHOCTE BO3JEHCTBHA HA EHBEIE OPTraHH3MEl ONpeJelEHHEIX OpPraHmye cKHX
BeIleCTB, MOHHMMAsA cMBICH Tokasatens [IJ[K, mogcHAT: Ha nprMepax crocoGw
YMEHBINEHHA M ITPEJIOTBPAIEHHS HX BpPEJHOr0 BO3IIEHCTEBHA HA OpPraHHiM
YeIOBeKa,

A o0y4arIXxcd ¢ OrpaHHYeHHBIMH BOIMOAHOCTAMH 3J0POBBA. YMeHIHE
NPHMEHATh 3HAHHA 00 OCHOBHBIX [OCTYIIHBIX METOHAX IO3HAHIA BEILECTE I
XHMITUeCKHX SBJIEHHIT,

IUIA CIeNBIX M CIaloBHAAINY OOyYalIMIXCAd YMeHHe HCIIOIb30BaTh
penbedHO-TOUEUHVI0 cIcTeMy obo3HaveHmnil JI. bpailnd Iid 3alicH XIMire CKIX

(popmryr.
11 KJIACC

TIpemeTHEIE Pe3yILTATEI OCBOEHHA Kypca «OO0IMagd H HeopraHH4ecKas
XHMIUD) OTPakaioT:

chOpMHPOBAHHOCTE  IIpeJICTABIEHIN O XIMHYECKON  COCTABIAIOIEI
€CTECTBEHHO-HAYYHON KapTHHBEL MHpa, POl XHMHH B IO3HAHHH ABIEHHIT
NPHPOJEI, B  (OPMHPOBAHIH  MBIIUIEHHS M KyIBTYPH  IHYHOCTH, €€
(QYHKIIHOHATEHOI TPaMOTHOCTIL, HeoOX0MIMMOIl 14 pellleHH g IIPAKTHYECKIX 3a1a4
M 3KOIOrmyeckH O0OCHOBAHHOIO OTHOLIEHHSA K CEOEMY 3J0POBBK M IPHPOIHOI
cpene:

BIAJIEHHE  CHCTEMOM — XHMHYECKHX  3HAHMIL,  KOoTOopad  BKIIOUAET:
OCHOBOTIONIATAFOIIIHE TIOHATHA (XIMHYECKHIT 3TeMeHT, aToM, H30Tom, 8-, p-, d-
MEeKTPOHHBIE OPOHTATH ATOMOB, HOH, MOJNEKYNa, MOIb, MOIAPHBIN OOBEM,
BATEHTHOCTh, 3NMEKTPOOTPHIATENRHOCTE, CTEIEHs OKHCIEHHI, XHMHYecKad CBAb
(KoBaeHTHAS, HOHHAL, MeTaTIHYecKad, BOJIOPOJHAA), KPHCTAIUIITUecKad peléTka,
THIBL ~ XAMIYECKHX  peakiiii, pacTBOpP, JNIEKTPOIHTHl, HeIIeKTPOIITH,
INEKTPONMTHYECKAA [IHCCOIMAINA, OKHCIHTENh, BOCCTAHOBHTEIB, CKOPOCTH
XHMITHECKOI peakI[iH, XHMIMMecKOoe pABHOBecHe), TeOpPHH M 3aKOHEI (TeopHs
MEeKTPOIMTHYECKOI JHCCOLUMAIIN, NepHomdeckiil 2akon M. 1. MeHzeneeea,
3AKOH COXPaHEeHIS MACCEI BEIIECTR, 3aKOH COXPaHEeHHd H IpeBpalleHHs SHEePIHH
TpH XHMHYECKHX Ppeakliax), aKOHOMEPHOCTH, CHMEBOIIYECKII ALK XIIMI,
MIPOEBO33PEHUYECKIE 3IHAHHA, JeKAallle B OCHOBE IIOHHMAHHA IPHUMHHOCTH H
CHCTEMHOCTH XHMHYeCKHX SBIeHHI, (aKTONOrHYeckHe CBeJeHHSI O CROICTBAX,
COCTaRe, NMOMYYeHIH H Ge30lIacHOM HCIIOIL30BAHHH BAKHEHIIIX HeopraHHYe kI
BEINECTB B OBITY M MPAKTHYECKOI JeSTeTbHOCTH YeJI0BEKA;



chopMIPOBAHHOCTE YMEHHII BEIABIATE XapakTepHbIe IIPH3IHAKH ITOHITIII,
VCTAHARIHBATE HX B3AHMOCBA3E, HCIONB30BATE COOTBETCTBVIONIHE IOHATHI IIPI
OIHCAHIH HEOPTaHHYeCKIX BeI[eCTB H HX ITPeRpalie Hil:

c(hOPMHPOBAHHOCTE YMEHHIT HCIIONB30BATH XAMHUYECKYH) CHMBOIHKY LA
cocTapneHns GopMyn BemlecTE M YPaBHeHHH  XHMITeCKHX  peaxIfi,
crcreMaTHYecKyl0 HOMeHKNIATYpY (IUPAC) H TpHEHATLEHEIE HAIBAHHA OT/IeTHHEIX
HEOPTaHHYECKHX BelecTB (YrapHell ras, VITeKHCIOBIT Ta3, aMMHaK, rairéfas
H3BECTh, HeTAIllEHas H3BECTh, INTheBaA COJIA, ITHPHT H IPYTHE);

c(hOpMHPOBAHHOCTE YMEHIII OIPE/IENIATh BAIeHTHOCTE I CTelleHb OKICIIeHIA
XHMIYECKNX 3MIEMEHTOE B COEQMHEHIAX PA3HYHOIO COCTAaBA, BHJ XHMIYeCKOM
CBA3M (KOBANEHTHAd, MOHHAL MeTAIIHYecKasd, BOJOPOAHAL) B COeJHHEHHAX, THII
KPHCTATMTHYECKON PEINETKH KOHKPETHOIO BeIIecTBa (ATOMHAA, MOIEKYIIIPHAL,
HOHHAS, METATIHYECKAd), XapakTep cpeltl B BOJHEIX PAcTROpPAX HeopraHHUecKHx
COeITHEeH I,

c(hOpMHPOBAHHOC T YMeHHIT YCTAHABIHEBATE TIPHHAJJIEKHOCTh
HEOPTAHIMYECKHX BEIIECTE IO HX COCTABY K OIpejleNéHHOMY KIaccy/TpyImie
COeJIHHEHHIT (ITPOCTEIE BEIeCTRA — METAIEL H HeMEeTANIEl, OKCHJIEI, OCHOBAHMA,
KHCTOTEL, aMoTepHbIe THAPOKCH/IEL, COIIN),

chopMHPOBAHHOCTh YMEHHIT pacKpEIBaTh CMBICH IepHOMIMecKoro sakoHa 1.
H. Menpgeneera H JEMOHCTPHPOBATE €r0 CHCTEMATHIHPYIOIIYI0, 00BACHHTEMBHYIO
H IIPOTHOCTHYECKYEO () YHKI[IHH,

copMIIPOBAHHOCTE YMEHHIT XapakTepH30BaThk SMIeKTPOHHOE CTPOEHIe
ATOMOB XHMITUECKHX »3leMeHTOE |- mepHomor IlepHOmIUecKOll CHCTEMEI
XHMITYecKHX 3nmeMeHToR [[. I1. MeHjeneeBa, HCIIONB3yA IOHATHA «s-, p-, d-
3NeKTPOHHEIE OpOHTATIY, «3HE PreTHUECKIE VPORHID?, O0BACHATE
JAKOHOMEPHOCTH H3MEHEHHS CBOICTE XHMHYECKHX 3]IeMEHTOB H HX COeHHeHHIT
Mo MepHogaM o rpynmaM [lepromirde ckoil cHCTeMBl XHMITYECKIX aneMeHToR . H.
Menpeneepa;

cOpMHPOBAHHOCTE  YMEHHIl  XapakTepH30BAThE  (ONNCEIBATE)  oOIIfIe
XHMITYECKHE  CBOJICTBA HEOPraHHYECKHX  BEIUECTE  PasiNYHBIX  KIACCOB,
MOATBEPAIATE CYIECTBOBAHIIE TEHETHYECKON CBA3M MEKIY HeOPraHHYeCKIMIT
BEIECTBAMH C IIOMOIILI0 YVPABHEHHIT COOTBET CTBYIOIIIY XHMITUE CKIIX PeaKIHIL;

c(hOpMIPOBAHHOCTE YMeHHA KIACCH(HIIHPOBATE XIHMIYeCKIEe peakIfi II0
PAIHUHEIM IIPH3HAKAM (UICIY H COCTABY PearHpVIONINX BellecTB, TeIlNIOBOMY
apdeKTy peakiHi, HM3MeHEHHIO cTelleHell OKICIeHHA 3IeMEeHTOB, 00pariHMOCTH
PeaxIi, YUACTHE) KaTaTH3aTopa).

c(hOPMHPOBAHHOCTE YMEHHII COCTABIATE YPABHEHHS PeaKIii pa3uHBLY
THIIOB, TIOTHEIE H COKPAIEHHEIE YPABHEHIE peakIii HOHHOro oOMeHAa, YUHTEIBAS
YCIIORHA, TIPH KOTOPEIX 3TH PeaKIfint Iy T 10 KOHIA,



c(pOpMHPOBAHHOCTE VMEHIII IIPOBOMHTE peakiii, IOATBepP& JAr0IIIeE
KauecTBEHHENI COCTAR PA3MHUHEIX HeOPraHHYecKIX BelllecTB, pacIlo3HABATEH
ONBITHEIM ITYTEM HOHBI, MPHCYTCTBYIOMIHE B BOJHBIX pacTBOpPaxX HeopraHHYecKHX
BEILECTR;

cPOPMIPOBAHHOCTE  YMEHHIT PACKPHIBATE  CYIIHOCTE  OKHCIIITEILHO-
BOCCTAHOBHTEILHEIX PEaKIfiil MocpeIcTEOM COCTABIEHHSA MEKTPOHHOTrO OanaHca
ITHX PeaKIfiii,

cOPMIPOBAHHOCTE YMeHHIT 00BACHATH 3aBHCHMOCTh CKOPOCTH XHMHYECKOM
PeaKIHu 0T pasINYHELX (PAKTOPOR, XapaKTep CMEIIeHHA XHMITUeCKOTO PABHOBECHA
B 3aBHCHMOCTH OT BHEIIHET 0 BO3AeNcTBIA (IpHHIHI Jle [IlaTense ),

Cc(pOPMIPOBAHHOCTE VMEHHII XapakTepH30BaTh XHMHUYeCKHe IIPOIEecCH,
Jlekallie B OCHOBE IPOMBIIUIEHHOTO TONYYEHHI CEPHOI KICIIOTHI, aMMHIaka, a
TaKk&e CQOpPMIIPOBAaHHOCTh ITpejicTABIeHIIl 00 OOIMMX HAYUHBEIX ITPHHIMIIAX I
SKOIIOTHYeCKHX ITPodIeMax XIHMITUeCKOr 0 IIPOH3BOJICTRA;

chOPMHPOBAHHOCTE YMEHHI [POBOJHTE BEMHCIEHHSA C HCIOIb30BAHHEM
TIOHATHA «Maccopad JIONA BellecTBa B pacTBope», OOBEMHEIX OTHOIIEHHI ra3zop
IPH XHMITYECKIIX PeakI[iiax, MacChl BelllecTsa Wi o0béMa ra3op Mo H3BECTHOMY
KOIHYECTBY BEHIECTBA, MAcCCe HIH 00BEMY OJIHOTO H3 YYACTBYIOIINX B PeaKI[HI
BEIECTE, TEIUVIOBOTO adipeKTa peaki[iil Ha OCHOBE 3aKOHOB COXPAHEHHA MAacChl
BEINECTR, MPEBPAIEHIA I COXPaHEeH A IHE PIIH,

chopMIpPOBAHHOCTL YMEHHIT cOOMOAATE MPABIIIA IOJE30BAHHA XIMHYECKOM
Tocyoil H rabopaTopHEIM OOOpYAOBAHHEM, a Takke ITpaBmia oOpallieHId C
BEIECTBAMI B COOTBETCTBHH C HMHCTPYKIIUIMH IIO BEIIOTHEHIE TabopaTopHBIX
XHMIYeCKHX OIBITOR;

C(pOPMHPOBAHHOCTE YMEHIII IUIAHHPOBATh M BHIIIONHATE XHMIUE CKHI
SKCIIEPHMEHT (paso&keHe NepokcH/a BoJAopojAa B NMPHCYTCTBHH KaTali3aTopa,
OnpeelleHHe Cpe/ikl PACTBOPOB BEIIECTE ¢ IIOMOINBH  YHHBEPCATLHOTO
HH QHKATOPA, BIHAHIE PA3THYHLIX (PAKTOPOB HA CKOPOCTH XHMITYeCKOI peaxifiiL,
peaKIfi HOHHOTO o0MeHa, KauecTBeHHBIE pPeakii Ha cyibdar-, kapboHar- H
XJIOPH/I-AHHOHEI, HA KaTlOH aMMOHNA, PellleHHe 3KCIepHMEHTaIbHEIX 3a7a4 I10
TemMaM «Metamm» H «HemeTalk») B COOTBETCTBHH C IPaBHIAMI TeXHHKH
0e30ITacHOCTH IIPH 00pallleH] ¢ BellleCTBAMH 1 1a00paTOPHEIM 000pYIOBaHHEM,
TpeCTAaBIATE Pe3vILTATEl XIMIUECKOTO SKCIepHMeHTa B (popMe 3alHcH
VPaBHEHIIT COOTBETCTBVIOIMNX peakilHil I (JOPMyIHpPOBaTh BEIBOJEL HA OCHOBE
ITIX PE3YILTATOB,

chOPMIIPOBAHHOCTE VYMEHHII KDHTHYECKH AaHANH3HMPOBATE XIIMIUECKYIO
HH(pOPMAIHIO, IIONYUAEMYH) H3 PasHEIX HCTOUHHKOB (CpeZicTBAa MACCOBOII
KOMMYHHKAIHH, HHETepHeT H JpyTHX ),



c(pOpMHPOBAHHOCTE  YMeHHII  co0ofare  IpaBHiIa  SKOMOTHYECKH
Ienecoo0pa3HOTO TOBeJeHNA B OBITY H TPYHOBOH [IeATEIRHOCTH B IelAX
COXPAHEHHA CBOET0 3/IOPOBRA H OKPYKAMOIIEN IPHPOIHOI cpejsl., OCO3HABATEH
OMACHOCTE BO3/IENICTBHA HA KHBEIE OPTaHH3MEl ONpeJe IEHHEIX BENIeCTE, MTOHIMAL
cuveicn mokazarend IIJIK, moscHATe Ha IpHMepax CcrmocoOB YMeHBINEHHS H
IIPeIOTRPAIIE HI S HX BPEJTHOT O BO3JIECTEHA Ha OPraHi3M YellOBeKa,

A o0y4arIMxcd ¢ OrpaHH4YeHHBIMH BO3MOAHOCTAMH 3/0POBBH. YMeHHE
IPHMEHATH 3HAHHA 00 OCHOBHBIX J[OCTYITHRIX METOJAX IIO3HAHHA BEINEeCTB I
XHMITUeCKHX SABJIEHHIL,

V1A CHENMBIX M CHA0OBHIMINX OOyYalOIIHXCA YMEHHe HCIOIb30BATE
penbedHO-TOUEUHVI0 cHCTeMy oOo3HaueHmnil JI. bpailnd g 3amimcH XImvire CKIX

(opmryr.
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