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MOSICHUTENLHAS 3ANUCKA

porpamma o xumvuu (6azossii YPOBEHRL) Ha YPOBHE CpEmHEro obmero obpasosanns
pazpaforana Ha ocHOBE Oepepansroro  rocynapersenmoro 00pa3oBaTenbHOrO craHAapTa
cpemnero  obmere ofpasosamma (ganee — PBLOC CO0), yreepxacroro MPAKA30M
Mmmcrepersa ofpazosanus n Haykn Poccutickoii Pepeparmy ot 17 max 2012 1. N 413 «O6
YTBEPXACHHH  (JeNepANEHOrO TOCY/APCTBEHHOrO 00pasoBATENBHOTO  CTaHzapTa CPEHCTO
obmero oGpasosarmm» (¢ 1M, AOIL.) ¥ thenepansHoit 06pazopaTenn RO IPOTPaMMOit CpeaHero
obmero ofpasopanms (mamee — GOII CO0), ymepxaersol npuKazom. MunucTepeTsa
Opocsenienms  Pocemiickoit Degeparpm ot 18 maz 2023 r. N 371 «06 YTBEPKACHAN
dencpamsHolt  ofpasosaTemsHol TporpaMMBr  cpefiEero  obmero  06pazoBammmy
(sapeructprpoBan MumncrepersoM roctmumnr  Poccmifexot Denepanym 12 wmons 2023 r.,
peructpaunonisit N 74248), paGogeit UpOTPpaMMbl  BOCHHTAHEA, © yuéroM Koememmmu
NPCNoaBanma y4e6HOTO MpeaMera «XEMILT) B 00pa3oBaTeLHEIX opraausamx Poccuiickoit
Dexepamin, peaH3yIomux 0cHOBHEELE ObpA30BATENBHEIE NPOTPAMMBL, H OCHOBHBIX HOTOMEHMI
«Crpaternm paspurus BocnyTaEMs B Poccuitckoii Penepaiym na nepHoa nmo 2025 rogay
(Pacnopsoxerme IMpasuremsersa PO or 29.05.2015 Ne 996-p) u PACOpPEAEEHHEIX [0 KIIAcCaM
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HUIHY KKAOro 1wieHa obmecrsa. CoBpeMeHHAT XuMES Kak Hayka CO3MiATeNbHasd, KAk HayKa
BBICOIIX TCXIIONOTHI HAPABICHA HA PEIIEHAC IOGANBIBIX TpoGiter YCTORYMBOTO pasBrTHA
9CIOBCICCTBY — CBIPEEBOIL, SHCPICTHYCCKOH, NMINEBON, IKONOTHYUECKOMH 6e3onmacnocTe u
OXPAHEI 30POBEL.

B coorsercrBi ¢ ofummvp memnvm u NPUHUHNAMH CPEOHETO OOMEero 0bpasoBamus
Conepxarme npeamera «Xuvm» (10-11 knaccrr, 6azopsrii YPOBCHb H3YHYeHHT) OPUESHTHPORAHO
TpEHMYIIECTBCHHO Ha OOIIEKYILTYPHYIO HO/COTOBKY OGYUAFONIIXCS, HEOOXOAHMYIO MM pist]
BE[P26OTKH MUEpPOBO33pEHIECKIX OPHCHTUPOR, YCOCUIHOTO BKMIOYCHRA B KU3HE coIruyma,
LpONOIDKEHAA 00PA30BARHA B PA3IHMHEIX 00HACTIX, He CBA3AHIBIX. HEITOCPEACTBEHHO C XMMHUCH.

Cocrasnmonmmm mpenMera «Xuvmsy sBimroTCs Gazosbic xypcH — «Opramuacckas
Xemuay B «O0Was i HeOpraHNTeckas XUMA», OCHOBHLIM KOMIIOHEHTOM COACPIKARMS KOTOPEIX
ABJIAOTCA OCHOBE 6a30BOM HAYKH: CHCreMa JHAHMIL o HEOPraiuyecKol XuMIH (C BRIOYCHIEM
SHAHHH N3 00Mmell XUMINT) M OpPraRMMeckoll Xy, DopMHpOBRaHMe JAHHOM CHCTEMEL 3HANHI
TPH W3YHCHUF IIPSAMETAa OOCCIICYMBACT BOIMOIKHOCTE PACCMOTPERMA BCEro MHOrO00pasus
BCINECTB Ha OCHOBE OOMINX MOHATHH, 3aKOHOB 1 TeOpHIf X¥mux,

Crpyxrypa conepianun Kypcos — «Opranrgeckas ximusty 1 «O0mas u weopramyeckas

TIPOREPACMEIX TPEOORAHEE Kk PLIVITRTATAM OCEOCHISL -0 CHOBHOH 08 PaTORATEIEHTN TIPOTPaMMBL

CpenHEro ofimere o6pasoBaHus.,

OcHoBY momxomoB k pazpaborke IpOrpaMMbl 110 XAMUH, K ONpPEICIEHUEO ofnieit
CTpaTeryu O0yYeHUS, BOCHHTAHMA I Pa3sBHTHA, 06yYAIOmMUXCH CPCACTBAMY Y9eBHOIO mpeaMeTa
«Xuvus» mra 10-11 xnaccos Ha 6azoBoM ypoeHe cocraBmwm KOHUCTITYILHEIE ITOTOMKEHIS
Proc coo o B3aUMOOOYCHORIEHHOCTH iemelt, CONCPKAHHA, DPE3YNMLTATOB OGYYeHHS H
TpeGOBaHMIT K YPOBHIO IOATOTOBKH BBUTY CKHHAKOR,

OBIIASI XAPAKTEPHCTHKA VYEBHOI'O IIPEJAMETA «XHMM5»

Xumuaeckoe  o6pasoparme, TONyHacMoe  BEUTYCKHHKAMH  06Meobpa3oBaTe s oM
OPraHv3aliy, fBAFCTCS HEOTBEMICMON MACTBI) HX oGpasopammocrz.  ORO  ciryssur
SABCPIMIATONAM ITANOM PEaTM3AUMM Ha COOTBETCTRYIOMEM eMy Ga30BOM YPOBHE KIFOYEBBIX
UEHHOCTCH, TPHCYIIMX NENOCTHOH CHCTEMe XUMUTECKOr0 00pasoBavma. DM IeHHOCTH
KACHOTCS NO3HAHMA 3AKOHOB IPUPOLIEI, opMupoBasT MUPOBO3APERRT | OGIEH KYJIBTYpPBI
HERODEKA, @ TAKKE IKONOTHNGCKH OOGOCHOBAMHOTO OTHOMEHMS K CBOEMY 3/0pDOBEIC H
APUPOAHOI cpene. Peammyercs xavmaeckoe obpazosanue ofywatomuxcs Ha YPOBHE CPSAHCID
o6mero ofpasosamy cpeacTBamMu yaeGROre npeamera «Xumusy, COASPHAHUE H NOCTPOCHHE
KOTOPOIO ONpefelieHs! B NPOrpaMMe 10 XUMHE C Y9ETOM cremudMiy HayKM Xumim, ed
SHAYCHER B OSHAHIH IPAPOABI U B MATCPUANEEON MH3HIT ofuIecTsa, a TAKKE ¢ YIETOM 06X
Deneli ¥ IPHHUAIOB, XapaKTePHIYIOMIX COBPCMEHHOE COCTOAHHME CHCTEMSI CPSAHEro OGMIEro
obpazosanus s Poccuiickoii Depepanun,

- XUMUA KAK IMEMERT CHCTEME] €CTECTRORREX HayK UTPacT 0CoGyI0 POk B COBPEMCHHO
DUBUIM3ALAN, B CO3JAHUY HOBOH 6a3sl MATCPHAIBHON KynbTyper. OHa BHOCHT CBOi Brnax B
topmupoBanye pamEosansEoro HRYTHOrO MEIUICHUA, B CO3LARME LETOCTHONO NIPE/ICTABIEHHS
06 OXpYHKAIOIEM MHpPE KaK 0 eIHHCTBE TIPHPO/IBL M ENIOBEKA, KOTOPOS GOPMAPYETCE B XHMHH
Ha OCHOBC IIOHHMMaHUA BEMIECTBEHHOTO COCTABA OKPYXAOMEr0 MUPA, OCOSHAHAA B3AHMOCRASH
MEXIY CTPOCHUEM BETIECTB, X CROMCTBAMI B BOSMOWHBIME 00MaCTAMA HPAMEHCHUA

Tecro  msamvomcitcrays ¢ APYTHMU  CCTECTBCHHBIMHM HAYKAMM, XUMUI CT@
HEOTREMIEMO YACTEIO MUDOBOH KyMBTYPE, HEOGXOMMMEIM YCIOBHEM YCHEWHOr0o TpyAa u

4 B OPOTPAMME 110 XHMUH Ha OCHOBE CHOTEMHOIO NOIXOJA K H3VUEHIO
yueGHOTO Marepmana @ 0GyCIOBNeHA HCTOPHMECKH OGOCHOBAHFBIM PASBHIMEM 3HARMY Ia
OUPCACHEHHAEIX TEODCTHYECKHX YpORHAX. Tak, B Kypce OpraHM4ecKod XuMHH BEMIECTRA
PaccMaTpUBAIOTCA HA YPOBHE KIacCHUECKoit TCOPUH CTPOCHI OpraHMYEcKAX COEHHEHNH, a
TAKIKE HA YPOBHE CTCPEOXMMHMCCKUX M ITEKTPOHHBIX APCACTABIICHAR O CTPOSHRH BEIIECTR,
Coegeunsa 06 msymacMuix B KYpCC BEINECTBAX MAKOTCAL B PasBHTHA — OT YINIEBOAOPONOB 0
CHONHEIX OHONOTHYECKH AKTHMBHBLIX COCIMHEH, B KyPCe OpraHuvecKoll XuMFM HOTyqalor
passdtae ClopMHpOBANHEIE Ha ypOBHE OCHOBHODO 00mero o6pasoBaRVA HepBORAYATLHEE
TNPEACTABNCHIA O XUMIHECKOH CBA3M, KJIACCH(HKALHOMIEX HPH3HAKAX BEINECTB, 3aBHCHMOCTH
CBOHCTB BEINECTB OT FX CTPOSHNA, 0 XIMUYCCKORH peaxiym,

Moz BoRBXM yriom 3perms B mpeamere «XuMun» 6asoBOro ypobHa paccMarTpuBaercs
U3y9eHHENf HA YPOBHE OCHOBHOre OGHIEro 00pAZOBAINA  TEOPSTHIECKN MaTepyan #
daxronoruaeckue cregerms o BEWECTBAX ¥ XUMAYeCKOH peakuun. Tak, B YACTHOCTH, B Kypce
«O6mar i Heopranmueckan XumMmay ofyqalomumest mpegocrasngeTea BOBMOXHOCTE OCO3HATH
SHATCHME TICPUO/MIECKOT0 3AKOHA ¢ OGUIETCOPETHICCKHX 1 METOAONOIMICCKIX  MO3HITHiL,
ry6xe TORATH HCTOPHUECKOE HIMEHSHHE Oysxmii sroro saxoma — ot obobwarometi o
OGBACHAXOMIEH M DDOTHO3MpYIOMmeii.

Emeas cucreMa suammit o BAKHEHITHX BEIECTBAX, MX COCTaBE, CTPOCHMI, CBOMCTBAX U
HPUMCHCHRH, & TAKKE 0 XUMUIECKAX PEaKIUAX, KX CYILHOCTH i 3aKOHOMEPHOCTSX IPOTEKAHHA
AomoiEserca B Kypcax 10 m 11  knaccos JNICMCHTAMH  CONCPXKAHMSA, HMEIOMIEMH
KyNETYPONOTHICCKEH H IIpUK/IagHOH XapaKrep. OTH 3HAHUN CHOCODCTBYIOT TIOHEMAHHMIO
BSAUMOCBASH XHMKML C NPYTEMH HAYKaMM, PAaCKpRBAIOT € pPOIE B HO3HABATENLHON n

- IPAKTHICCKOE AEATCBHOCTH 9CAOBCKa, ClIOCOﬁCTByIOT BOCIIHTAHUIO YBaKEHUAS K poneccy

TBOPIECTBA B 001CTH TEOPHU ¥ IMPAKTHIECKHX NPUNOKCHAR XUMUH, OMOTAIOT BEYCKEUKY
OPHCHTUPOBATECA B OOMECTBEHHO U MMYHOCTHO SHAMAMBIX Ipo6AEMaX, CB3AHHBIX C XMMHEH,
KPUTHHCCKM OCMBICTHUBATE HHQOPMAINIO W IPUMEHSTE 68 AIIA NOTONHCHHA 3HAHMMN, peITeHns
HHTCIUICKTYAIBHLIX W OKCIICPUMCHTANBHEIX, HCCHEAOBATEBCKHX 3amaq. B oM co,r[epx(alme
yuebHoro npeamera «XuMug» JaHnoro YPOBHS H3YHCHRS OPUCHTHPORAHO Ha OpMUpoBanme y
00y qRIOIIIXCS. MUPOROI3PCHUECKOM OCHOBEI JUTA MOHMMAHHA (HIOCOPCKIX HAEH, TAKHX Kak:
MATCPHAILHOC EAFHCTBO HEOPFAHHYECKOTO M OPLaHIECKOro MIIpa, 06YCIOBNCHHOCT CBOMGTR
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BELIECTB HX COCTABOM H CTPOEHYEM, HO3RABAEMOCTS MPHPOXHBIX ABTCHE IyTéM FKCHCPAMEHTA
¥ PEHIEHHA OPOTHBOPEIMH MEKIY HOBBIMH (akTaMur M TEOPETHYECKIMH TPEATIOCHUIKAMH,
OCOSHAHHE PO XEMHUM B PEMICHAN SKOIOTHMECKEX IPobIeM, a Takke npobnes cOepesxenns
SHCPTCTHYECKAX PECYPCOB, CHIPESA, COS/AHHS HOBEIX TEXHONOTHI i MATEpHanos.

L INEJIN M3YYEHNSE YYEBHOTO IIPEAMETA «XNMUS»

B wimane pememis 3agae BoCOHTAHWA, DAasBHTHA W COLMANH3AuMN * 00y AIOMMXCS
NIDHEATEIE (POTPaMMOl 110 XHMMHH NOAXOAM K OIPEEICHHIO CONEP AHAS K OCTPOSHUA
TPeAMETa IPCAYCMATPHBAIOT (JOPMRPOBANME YHHBEPCANHEIX YIeOWSIX NCHCTBIM, MMEIOmmX
0230BOC 3HATEHME ANT PASTIMYHEX BUAOB AESTENHHOCTH: penienua podaeM, NIONCKa, aHaAI3a A
o6paborkn  undopmamun, HCOGXOAMMEIX TIT TpuoOPETEHU]  OIBITA IIPaKTHISCKON M
HCOICNOBATEMLCKOH ASATENHHOCTH, 3aHUMAIOIIECH BAKHEOE MECTO B TIO3RAHMI XITMIIH.

B npaxtrKe NpenonasaHys XUMIH Kak Ha YPOBHE OCHORHOTO 00mero 06GpasoBauus, Tak
4 Ha YpoBEE Ccpemmero ofmero o0pasoBaHMA, IpH  ONpEAENCHHM COAEPKATEIEHON
XApAKTCPHCTHIN HeNielf M3YUCHHS NPEIMETa HANpABIEBHMEM IIPBOCTCNCHHON 3HAMHMOCTH
TPRAMITIOHNO  rpSHASICA  (OPMUPOBAHHE OCHOB XAMMuecKOH HAyKM Kaxk  o0G7IacTH
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COTPYARHHECTBY, CAMOCTOATENSHOMY WPHNATHIO JPaMOTHBIX peWeHuii B  KOHKPETHEIX
H3HCHHBIX CUTyaHUsAX, CBA3AEHDIX ¢ BEMECTBAMA i UX IIPEMEHEHHEM,

- opmapoBanue y 00YYAIOMEXCA KHOYECBBIX HABHIKOB (KTHOYERSIX KOMIIETCHIHIL),
HMEIOMUX YHHBCPCANBHOE SHAYCHHC UL Pa3JIA4HbIX BANOR JIEATENBHOCTH: PEIIeHus mpobiem,
Toucka, emamusa K oOpaborku mHpopMamuy, HCOOXOAMMEIX TS HPUOGPETCHES ONBITA
ACATCIBROCTH, KOTOpas 3aHHMACT BAKHOE MCCTO B TIO3HAHMH XUMHH, a TAIOKE NIl OUCHKHE C
TIO3HIHH SKONOTHIECKOH GE30MACHOCTH XAPAKTEP RIAHHUA BEMECTS M XUMUUCCKIX Hpoleccos
H2 OPTaHH3M VEIOBEKA 1 IIPHPOZHYIO CPEy; )

- pa3BuTEE  TO3HABATENEHRIX HHTEPECOB, MHTEJUICKTYAIBHBIX M TBOPHECKHX
CocoGHOCTEH 0GYUAIOMEXC: CIOCOBHOCTH CaMOCTOSTENLIG HpuodpETaTh HOBLIE 3HARMA N0
XUMHH B COOTBETCTBMM C JKHM3HEHHBIME IOTPEGHOCTAME, JNICIIONB30BATh COBPEMCHILIC
HH(OPMAUMONHEE TCXHONOTMH /Ui NOWCKA H AHANESA y4ebrolt M HayIHO-TIONYIAPHONH
HHGOpMAIHY XUMIIECKOTO CORCPIKAHMA,

- GopMupoBaEMe H pasBuTHE y OOydArOIMHEXCK 4CCOLMATHBHOTO M JIOTHYECKOTO
MBIODICHAS, HAOIONATENBHOCTH,  COOPAHHOCTH, alacypaﬁrocin; KOTOPHIC  0CODeRHO
HEOOXOAMMEL, B 9aCTHOCTH, NIPH ITAHKPOBAHMY 1 NPOBCASUIH XEVITIECKOTO IKCIICPHMENTH;

COBPEMECHHOIO eCTECTBOIHANNS ﬂpammcmmﬁ_,aenmemsm—n—mk—egﬂm—m

KOMIOHCHTOR MHPOBOH kyneTypsl. C MeTOOHDECKOH TOUKH 3peHHd TakoH IOAX0X K
ONPCHENERARO HENCH H3YICHHS NPEXMETA SBIIETCA BIOJHE ONPABAAHHBIM,

Cornacao JanHoi TOIKE 3PeHMSA TIABHBLIMA HETAME H3y4eHUA NpeaMera «XuMua» Ha
Gasosom yposge (10-11 xi1.) sBrsmorcs:

- (OPMHPOBAHMEC CHCTEMB! XUMHYECKHMX 3HANMH KAk BaKHOHmIeH COCTaBIAOMEH
CCTCCTBCHHO-HAYTHOM KAPTUHEI MHp2, B OCHOBE KOTOPOH J€karT KIIOYEBHIE TOHATHA,
dyBRAMCHTANbHEIC 32KOHEI H TEOPHM XHMHN, OCBOSHEE S3IKA HAYKH, YCBOCHHE M NOHHMAIINE
CYMIHOCTH IOCTYIHBIX 0G00INEHIl MUPOBO33PETIECKOro XapaKTepa, O3HAKOMIICHIHE C ncropuei
X Pa3BUTIS H CTAHOBIICIILT,

- GOpPMUEPOBaAHE 1 PA3BUTHE HPESACTABICHIL O HAYHBIX MCTOA&X MOSHAHEA BEMECTB U
XUMHM9ECKIX DEaKuyi, HEOGXOMMMBIX VL1 IpHOGPETEHNA YMeHmiA OPHCHTHPORAILCS B MHpe
BCMICCTS ¥ XMMEYECKHX ABJCHMIN, MMEIONIMX MCCTO B TpHPOAe, B NPAKTHYECKOH W
TIOBCCAHERHOMN SKH3nM;

" P23BUTME YMCHHI M CHOCOGOB NEATENBHOCTH, CBS3AHHBIX C HAOMOJCHHCM K
OOBACHEHASM XHMIMECKOr0 3KCTICPHMEHTR, COBMONeHHEM Dpapun GE30IacHOro 0OPALIEHN C
BEMECTBAME.

Hapsny ¢ stum, coziepikareisias XapakTepHeTHKa Teftelt o 3ayay H3yJeHHA NIpeaMeTa B
TIPOrpaMMe O XMMUH YTOYHEHA M CKOPPEKTHPOBAHA B COOTBEICTEUH C HOBLIMI TIPHOPHTCTaMH
B CHCTCMC CpenHero obmiero obpasopanus. Cerofist B upenomaBali¥ XuMud B GONLIIEH
CTCNCHE  OTAASTCS TPCINOYICHHE DPAKTHYECKON KOMITOHENTE COAEPXKAHHT obyueHuA,
ODHCHTIPOBAHHONW Ha IOATOTORKY BEUIYCKHMKA OBIIEOGPA3OBATENBHON Opradu3ailiy,
BaACIOMEro He HabopoM 3HammMil, a (yHKINOHATBHON TPaMOTHOCTBIO, TO €CTR CIIOCO0AMH U
YMCHIUIMA 4KTHBHIOO NOMYIEHHA 3HAHWH H NPHMEHEH A MX B DEANRHON KUSHA JUII PEMIeHns
NPaKTHIECKUX 3aJa.

B cemu ¢ smaM mpu waysemmm mpenmeta «Xummsy JOMVHUPYIOMEE 3HAYCHHE
OPHOGPETAIOT TAKHC IS K 33/IATH, KAK:

- ataurauus  ofyqaloIMXCs K YCUOBMAM [UHAMEMHO —pPa3BHBAIOLIEr0CS Mupa,
dopmupopamme HHTC/IICKTYANhHO  PAsBHTOR JIMMHOCTH, YOTOBOX K camooGpasoBamnmo,

XUMHH, ¢ BLKHOH DOTH B pPeCHWH  [OGATBHBIX mpodleM  PANMOHATLHONO
TPHPONONONLI0BARMS, NOTONHEHNA SHEPICTHIECKHX PECYPCOB H COXPAHEHHA TPUPONHOrO
PABHOBECHA, OCOBHANMA HEOOXOMMMOCTH GEpEeXHOr0 OTHOMEHWA K NpPHPONE H CBOEMY
3AOPOBBIO, & TAOKE HPHOGPETCHIH ONBITA MCTOME30BAHMA TTOMYYEHEbIX SHAHKM JUI TPHEATHA
TPAMOTHBIX PCIHCHIA B CH1YANMAX, CBA3AHHEBIX C XHMHAYECKUMH SBJICHUAMIL

IL MECTO YUEBHOT'Q NIPEAMETA «XHMWS1 .

2.1. B yucOHOM mhamc cpenmero ofmero obpazosammi npeaMer «Xumusy GasoBoro
YPOBI BXOJ(T B COCTAB IPEAMETHON 000acTH «ECTeCTBEHHO-HAYIHEIE TIPEIMCTEL,

22. O0mee WHCNO 9acoB, OTBCAEHHEIX A H3YYCHMS XHMUM, Ha GasoBOM YPOBHC
cpezmero odmero 06pa3oBanms, cocrasisier 68 wacor: B 10 kiacee — 34 gaca (1 =ac » Hegemo),
B 11 wacce — 34 7aca (1 wac s Hegemo).

2.3. IIpOMEKyTOIHASL ATTECTAIVS TEPOBOJATCA [0 HTOTAM FOIA;

Ne | Knace POpME! TPOMEKYTOTHOM ATTECTANMI

10 Hrorosas KoHTponsHas paGoTa 3a rog (ECEMEHHAR).

i1 Vitorosas xoHTpoIBbHAS pabora 3a rog (mucEMeHHan),

HI. COJIEPXKAHHE OBYYEBMS

10 KIACC

OPTAHMMECKAS XYMUS

Teopernueckune ocHORBI Oprannucekoil XAMEUR

TIpenmer opraruteckolf XuMuM: e BOSHAKHOBEHME, PABETHE U 3HAYCHAE B TIOTYICHIK
HOBBIX REIECTB K MaTepuanos. Teopust crpoesus oprammaeckux coeanuenmti A. M. Byrieposa,
€€ OCHOBHBIC UONOKEHHL. CIPYKTYPHBIC (JOPMYNEI OPTAHMMCCKEX BEIIECTB. Fomonorns,
n3oMepHs. XUMIYCCKAA CBY3b B OPFatIYEcKX COSTMHCHAAX — O)HAPHEIC ¥ KPATHEIE CBATH,

[Ipencrasmerne o KnaccHMKAINMA — OPraHHWYECKHX  DBEIIECTE. Homerxnarypa
OPFAHHHYECKNX COCAMHEHME (CHCTCMATHYECKas) U TPHBHANLHbIC HA3BANME BAKHEHIWX
HPE/ICTABUTEIIEH KIACCOR OPTaHHYECKAX BEINECTB.

OCIKAERHOCTH B FPYMAHHCHIISCKOI HaapaBAcIHoe i ——
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OKCHEPHMEHTANBHBIE METOAB! H3YUCHHA BEIMECTS M X NPEBPAIICHUN: 03HAKOMIICHHE C
00pasnavH OpraHIUYCCKHX BEIIECTB M MATEPHANAME HA WX OCHOBE, MOJEITHPOBAHIE MOIEKYT
OPraEMvYecKMX BEIEcTs, HaOMONCHMEC H ONHCAHME /EMONCTPALMONHEIX ONEITOB  JIO
DPCBPAMICHHIO OPraHiMECKiTX BEIIECTB IPY HArPEeBaHUY (IIaBeHye, 00y IIMBAHIE H FOPEHHEE).

Yracromopoasi.

AJIKAHBL, COCTAB W CIPOSHWE, TOMONOTHMECKMI Psg. Meran M JTam — mpocreiimmme
OPCACTABATENN ANKAHOB: (UIMUECKME M XHMWYECKHC CBOMCTBA (DEakuuy 3aMCIIGHUA H
TOPEHHAA), HAXOAICHUE B IIPHPOLE, [IOTYICHHE H IPHMEHEHHE,

ATIKCHBI; COCTa8 U CTPOEHHE, TOMONOTHYECKHIT PAJT, ITHICH H NPOMIUIEH ~ MPOCTEILING
UPEACTABUTENA AKEHOB, (MBHYECKHE M XMMUMECKHC CBOMCTBA (peaKuud TIHIPHPOBAHILL
TaNOreHUPOBAHNS, THAPATATINH, OKHCICHI K TOIHMEPH3 UM ), HONYICHUE H NPUMEHERHE,

Anxamuener: 6yraguen-1,3 u MermnGyraguen-1,3: cTpocHme, BaKHeHIMEe XUMEISCKHE
CBOHCTBA (PEaKums NOTHMepH3aLH). TlonyyeRne CHHTCTIMECKOTO KAy «CyKa i PESHHEL

ATKMEB COCTaB ¥ OCOOCHHOCTH CTPOCHHA, TOMONOIHHECKUH PN AICTHICH —
TIPOCTEHNIIA MPESACTABATENS ATKWHOB: COCTAB, CTPOCHHE, (u3mIeCIHIC H XMMUTIECKHE CBOHCTBA

(peaxnuu ruapupoBaKms, rajorHUPOBAHKIA, rm[palauuu, TOpEHAx), nonyqel-meu TIPHMEHEHHC,
Apensl. Bemsox: cocras CTROCHHE

8

ANBAErumEl M xemoWs. OOPMANLICTHA, AUETANBICIHT; CTpoen¥e, (DH3HUCCKHE M
XUMIYECKUC CBOHCTBA (DEaKUM¥ OKHCICHES N BOCCTAHOBIEHUS, KAYCCIBCHHBIE PEAKITHH),
TIOTYYCHHE H OPHMEHEHUE,

OnHOOCHOBHBIC TIPENEIBHBIE KAPGOHOBBIC KUCIOTHL. MypassiHas i YKCYCHAS KHCIOTEL
CTpOCHNE, (JU3HIECKAE M XUMEMECKUE CROMCTBA (CBOMCTBA, OBIIAE I KNACCA KHCIIOT, peaxims
stepuduxamum), nonydenwe M OpUMelieEme. CTeapuuoBas M ONCHHOBAS KHCIOTHI KAk
IPEACTABHTENM BHICIIMX KApOOHOBEIX KHCHOT. MbLia Kak COMH BBICIIMX KaPGOHOBBIX KHMCIIOT,
HX MOOINEE ACHCTBUE.

Cronamie 3upr1 KaK MPOM3BOKHEIE KapSOHOBSIX KUCAOT. THAPONH3 CIOKHEIX abupos.
Kupet. Nipponus xmpos. [pevenenne xupos. Buonoreeckas pons Kupos.

VIICBONEL: COCTaB, KNACCH(UKAEA YIICBO0B (MOHO-, M- U MoNHcaxapue). [iokosa
— OpOSTeHITui MOHOCAXapHA: OCOBEHHOCTH CTPOCHAA MOICKYIL], HHIHYECKHES M XUMUUECKUE
CBOHCTBA (B3AEMOACHCTBHE C THAPOKCHIOM Mena(ll), OKMCIEHHE AMMHAYLEIM PACTROpOM
oxcuna cepeGpa(l), Boccramonenme, GpOKCHHE IVIOKO3BI), HAXOKIEHHE B IIpUPOZC,
IpUMEHEHNE, Gronorudeckas pons. dGorockires. PPyKTosa Kak H3OMEP IIHOKOZEL

Kpaxvan u uenmonoza xaK npﬂpogmme nozm‘uepu Crpoerme Icpaxmana H NEMION0351.
Disuricenne By HE-CR

TATOTCHUPOBAHNA M HUIPOBAHHA), MOMy€UcHHe W npuMeHerwe. Tomyon: cocmas, cmpoeuue
DuUsUHECKUE U XUMIMECKUE CEOTICMBa (PeaKyu 2AN02EHUPOBAHUS U HIMPOBAHUR), NOTYHEHUE U
npumenenue, ToxcuTHOCTs  apeHOB. l'eHeTHueckas CBA3h MOKIY  YINEBONOPOAAME,
TIPHHAIUIERAUMME K PA3/IHYHBIM KJIaCCaMm.

TIpupomwEie reTounmks yraesogoponos. [Ipuponssiii ras B Oy THEIS HeQTsHEIEe ra3bl,
Hedrr m o€ mponcxoxnenwe. CrmocoBsr  mepepaborku HeITH: [CPErOHKA, KPCKHHT
(Tepmorieckuit, KaTamrudecKuit), MApoims. IIpoayKkTs: nepepaGoTky HediTH, X NPHMEHEHHE B
TPOMEIITIERHOCTH | B OHITY. KaMEHHRIHA Yroib M DPOAYKTE! €10 epepaboTky,

OKCIEPHMEHTANEHEIE METONE! H3YUCHIE BEIECTR | MX IIPEBPAIICHHI: 03HAKOMIIEHHE ¢
ofpasiamMn mIACTMACC, KAYIYKOE W PE3HHBI, KOJICKIMH «Hedra» 1 «YTOIBY, MOICIHpOBAHHTE
MOJICKY YINICBOXOPOHOB H TAIOTCHONPOM3BONHAX, NPOBCICHHE NDPAKTHIECKOH paboTH:
OJIYYEHHC STIICHA K H3YISHUE €r0 CROHCTB.

Pacaérnsie zamaqm.

Brrucnermus 1O YPABHEHIIO XHMITIECKOH peaxupm (Macchl, 00LEMA, KONMYECTBA
MCXOZHOFO BEIMECTBA HIM MPOAYKIA peakiuy MO H3BECTHBIM Macce, o0béMy, KOMTICCTBY
OZHOTO M3 HCXOJHBIX BEMECTE WIH IIPOTYKTOB PEAKIFH).

Kacropoacoxepxaumne Oprangeckue CoLAH HEHHNA.

Tlpenensusie omHoaTOMube CIEpThL. METAHON H OTAHON: CIpOcHHME, (HSHHCCKHE M
XEMUYECKHS CBOHCTBA (peakiwy ¢ AKTHBHBIME MCTAIUIAMH, FAJOTEHOBOZOPOZAMH, TOPENHE),
npuMeHetre. Bogopoaabe CBASH MEXITY MONeKyaMa crupToB. JelicTRHE METABONA U 9TAHONA
Ha OpraHu3M 9eI0BeKa.

- - MHOrOATOMHEIE CNHPTH, OTHNCHIIHKONS M TIMUEPEH:- CTPOCHHC, (H3HYCCKME H
XHMHICCKAE CBOHCTBA (B3aUMOJIEHCTBYE CO MEIOTHEIMH METANNIAMH, KAYECTBEHHAS Peakups Ha
MHOTOATOMHEIC  CIHpTED). JleffcTBue Ha OpraumsM denoBeka. LIpiMeHemwe ITHIIEpHHA ¥
STHJICHTIMKOJIA.

DeHON: CTPOCHHE MONCKYHEL, (M3HMECKHE W XUMMYECKWE CBOUCTBA. Tokcuumocts
tenoa. IprMerenue deHona.

Slc_cnepnmemmme MCTOIISI M3YYeHus BEMECTE M WX TIPEBPANTCHHAI; nponenenue,
HaOIMO/EHUEe M OMUCAHME IEMOHCTPAUMOHHBIX ONLITOB: TOPEHWME CIMPTOB, KAYECTEEHHEIC
PEaKIFH OIHOATOMHBIX criMproB (oxucieHme sTamona oxcumoM Mea()), MHOTOATOMABX
CIMPTOS (B3AEMOACHCTBUE IIMIEpHHA C TEApoKcHIoM Meu(ll)), ampIermuoB (OKMCIEHHS
aMMUATIBIM  pacTBOpoM okcuia cepebpa(l) u ruapoxcmmoM meau(Il), B3auMoxeficTEEe
Kpaxmada ¢ uOjoM), NPOBCNCHHE [NPAKTHICCKOM PabOTHL CBOCTBA pPACTBOpPA YKCYCHOH
KHCITOTHL. '

Pacuérasie 3amaqn.

Berucnenns O ypaBHEHMIO XMMEYECKOM peaximEl (Maccsl, oGbEMa, KOMMYECTBA
HCXOAHOTO BCHICCIBA MM MPOJYKTA PEAKIMM NO U3BECTHRIM MAacce, 00BEMY, KOMMIECTBY
OHHOTO U3 MCXOJHBLX BCIIECTB AITH TPOAYKTOB PEAKIHE).

A30TCOAEp K alTHE OPraHUIECKAC COEIHHEHIS,

AMMHOKHCOTHL KaK aM{()OTEpHEIC OpramMuecKHe COENMHEHHA. DH3MdeCcKue W
XHUMITICCKHE CBOMCTBA aMWHOXHCNIOT (Ha IpUMepe IiMIHEA). Brolormdeckoe 3HadeHHe
aMuHOKECIOT. [Temruapt.

Bemxut Kak NMPHpOAHEIE BHICOKOMONCKYIAPHBIE COSAMHEHMA, LIepBIAHAN, BTODHMHAT H
TPETHMEAT CIPYKTYpa Oenkos. XuMirieckme CROUCTBa OC/IKOB: I'MAPONM3, NCHATYpALWA,
KaYECTBEHHEIC PeaKuuy Ha Gemmu.

JKCIEPUMEHTANHHEIE METOARL M3YICHES BEMECTR W WX IPEBPalICHIIL HabHoNeHue U
ONUCANHE JAEMOHCTPAIMOHHEIX OIBITOB. AEHATYPAIWA OCNKOB TPM HATPERAHMM, MBETHBIC
peaxiuy GeIKoB,

BricoxoMoneky/ IS pabIe COCANHCHHL, -

OCHOBHBIC MOHATHEA XHMUH BEICOKOMOJCKYIPHAIX COS/MHEHHIT; MOHOMEp, HOXHMED,
CTPYKTYPHOE 3BCHO, CICHCHB MONUMEPM3AUMH, CPCAHAL MOIEKyIspHas Macca. OCHORHEIE
METOJEL CHHTE32 BHICOKOMOJEKYIIAPHEIX COSMMECHIN — IONAMEPH3ALAA U IIONHKOHCHC ALK,

IKCEPUMEHTATLHEIC METOAEL H3YUCHHA BEMECTB U MX TPERPAICHIN: 03HAKOMIIEHHE ¢
o0pasuamy IPHPOTHEIX U HOKYCCTREHHBIX BOMOKOH, ITACTMACE, KAYIYKOB.

MesxnpeaMeTHEIE CBA3H.
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Peamusanms Mexupenmerssx cpasélt ipn H3YUCHHE Oprarmdeckol xuvim B 10 xnacce
OCYIECTBILICTCA YEpPes MCHONB3OBAHME KaK OOMMX €CTECTECHHO-HAYJHBIX IOHATUM, TaX H
MOBATHH, SBAAOIIXC CHCTEMHEIMM /UL OTACILHBIX IPE/IMETOB ECTECTBERHO-Hay THORO LT,

Ofmye ecTecTBEeHHO-HAYTHLIE NOHNTHA: SBICHME, HAY4HBIH dakt, Tunoresa, sakom,
TEOpHA, @AHAM3, CHHTE3, KIACCHMKANMY, NCPHOMFIHOCT:, Habmofienue, H3MEpeHue,
IKCNEPUMCHT, MOAEIMPOBAHIIE.

Dravka; MaTepHu, JHEPTHA, Macca, aToM, ancmpon, MOIIEKY/ia, BHCPIETHICCKMNA
YPOBEHE, BCIECTBO, TEIO, o61>éM  arperarHoe COCTOANKE BEIIECTBA, PM3HICCKHE BENMMHEI B
CAMHUTIEL MX H3MEPEHUS,

Bronorus: wieTka, opramusM, 6roctepa, o6MCH BemecTE B OpraHmsMe, (OTOCHHTES,
GHONTOTMYECKE AKTHBHEBIC BEMECTBA (GE/KA, YIICBONLT, JKHPEI, PEPMCHTE).

Teorpams: MuHepaist, ropHEIE TIOPOIEL, TONE3HHE HOKOMACMELE, TOILTUBO, PECYPCHL

Texuonorns: nHIMEBHIC NPONYKTE, OCHOBM PAIMOMATHHOTO [HIAHMS, MOIOIIEE

CPENCTBa, JICKAPCTBEHHEIC W KOCMETUIECKHE TIpEHapaThl, MATCPHANBI M3 HCKYCCTBCHHBIX H -

CHHTCTUYCCKUX BOJTOKOH.
11 KIACC _
OBIIASL 1 HEOPTAHIYECKAS XHMHS
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SNeKTpOIATHIECKas FUCCOLMAIEA. CHIBHBIE ¥ <aGhie AMeKTpomuTsl. Cpesa BOIHEX
PacTBOPOB BELECTB: KUCAg, HSHTpaibHas, IIeI0THad,

OKHCIATEHHO-BOCCTAHOBUTEBHEIE PEAKITHH.

OKCIICPAMEHTAIbHEbIE METOIE H3Y4eHHs BEIIECTB H HX NPEBpAanieHri: AEMOBCIPAIILT
Tabmun «IlepHoapueckas CHCTEMa XUMHGECKUX IEMCHTOB AU Menzneneepa», usydgcHue
Mozenel KPUCTAUINMECKHX pPemérok, Ha0MONCHNE W OUHCZHHE JeMONCIPAIHOHERIX ¥
71aG0paTOPHEX OMEITOR (PASTOKCHHE NICPOKCHAAZ BOJIOPOJA B IPACYICTEME KATATH3ATODA,
ONpEJCNIEHNE CPSBL PACTBOPOR BEMECTS G TOMOITBIO YEHBEPCATBHOTO MHIMKATODA, PEakii
HOHHOTO 00MEHA), NpOBefeHue TPAKTHUCCKOH paboTel «BImfEWE pasTHUHBIX (AKTOPOB Ha
CKOPOCTH XAMHYECKOli Peakifdmy,

Pacaérreic 3anamm.

PacTéThl 1m0 ypaBHERmAM XMMHGECKHX peaxuii, B TOM HHCNE TEPMOXAMIYCCKES

"pacueTL, PacYETHI C MCTIOH30BAHHEM ITOHATHA «MaCCOBas JOIH BEMECTRAY,

Heoprannvueckas Xumms.
Hemcrammr. ITonokeHHe HeMeTa/IoB B TICPHOAMTECKON CHCTEME XHMEMECKHX

3NEMCHTOB I[HMexmeneeBa B 0co0SHROCTM CTPOCHHA aToMOB. DIBHIECKHE CRONCTBA
HEMETANIOR =

TeoperHuccxne 0CHOBLI XHMNH,

Xummveckuii  SMEMEHT. ATOM, SIAPO aroMa, M3OTONEL OnexTponpas  06oNouKa.
OHCPreTHYECKHE YPOBHYL, NOXYPOBHN. ATOMHEIE OpBHTATH, -, p-, d- amemenTa. OcobenmocTn
PACUPCACISHHS INMEKTPOHOB 0 OPOMTALIM B aTOMaX 3NEMCHTOB NEPBRIX 9ETRIPEX IIEPHOOB.
OnexTporHasn Konpurypatus aToMoB.

Hepromuyecianit  3akon w Ileprommuecias chcTeMa XUMHYECKHX — SIEMCHTOB
JH Mennencepa. Cosan. TNIEPAOTUICCKOre 3aK0Ha H IIepHOAMYECKOH CHCTCMBI XHMMMECIITX
onemenToB [(11 Mennienecsa ¢ COBPEMEHHOH TEOpUEd CTpOCHMI aTOMOB. 3axoHOMEpHOCTH
M3MCHCHHA CBOHCTB XHMITIECKHX JIEMEHTOB M 00pasyeMBIX MU HPOCISIX 1 CIOKHBIX BEMIECTB
IO IpyrmaM ¥ IeprofaM. JHaYCHAE IEPHOAMICCKOr0 3aK0HA B PAIBATHH HAYKIL.

Crpoenne BemgcTBa. XuMHYECKas CBA3h, BB XHMHMUECKOM CBA3H (xopaneHTHAs
HEMOJIPHAs W MONSpHAs, MOHHAY, METALTHHCCKad). MexaHusMBl 0BpasoBaHUs KORATCHTHOM
XHMUIECKOH ¢BA3H (OOMCHEBL! ¥ JIOHOPHO-AKIENTOpHbIH). Bonopomnas cess. BagcHTNOCT.
3nexrpoorprmaTensHocTh. CTEnes OKuCerns, MOHB: KATHOE! M AHKOHEL

BemecTna MONCKYIPHOTO B HEMOJIEKYISIPHOTO CTpOenyA. 3aKOH NOCTOAHCTBA COCTABa
BemecTsa. TuNbl KPHCTAUINIECKUX PEIISTOX. 3aBHCHMOCTS CBOMCTBA BEUIECTB OT THIIA
KPHCTANNMYECKON PSIIETKI.

TonsaTHe 0 mUCHEPCHRIX CHETEMAX. I/Ic-mr-ume H KOILTOR/[HBIE PACTBOPEE. MaccoBas zomns
BCILIECTEA B PACTBOPE,

Knaccudukalms, HEOpranuvecKnX — COSIUHEHM. Homenxatypa HeopraHmueciux
BOIeCTB. T'eHeTHYECKaT CHA3E HEOPrAHMIECKWX BEIIECTS, HPHHASKAIIIX K PasI4HbLIM
KJlaccaM.

Xumpmeckas peaknps. Knaccuuxarmus XHMEHecKux PEAKIM B HEOPraHM4ecKoll M
OPTaHUIECKOH XUMUN. 3aKOH COXPAHEHUA MACCHE BCIIECTB, 3AX0H COXDAHCHUA H TIpeBpaineHus
JHEPTHE OPH XMMHUICCKIX PeaKuax.

CKopocTh peaxuun, €& 3aBHCHMOCTE OT PasMHYHEIX (akTopoB, OGpPaTHMBIE PEaKIIHH.
Xnmueckoe papHoBecHe. DaKTOPH, BNEMIONEE HA COCTOMHUE XHMHEYECKOrQ PaBHOBECHA,
TTprrmmn Jle Iareme.

Xuvmaeckie cnoﬁcnsa BAXKHEHUNX HCMETATIOB (TalloreHoB, Cephi, a3ora, (ocdopa,
YIIepoyia ¥ KpEMEHA) H HX COSARHEHMH (OKCANOB, KHCIOPONCOACPKANIIX KHCTOT, BOOPORHBIX
COEAUHEHI).

TIpaMeHCHIHE BaKHEHINMX HEMETATLIOB H HX COEUHEHII,

Meramer. ITonoxerne Meramnos B IlepuofmEaeckoll CHCIEME XMMMMECKHX DIEMEHTOR
I Menaeneesa. OCOBEHEOCTH CTPOSHI SIEKTPOHHEIX 0GONOYCK ATOMOB METANIOB, Ob6mme
¢msyeckue crolictsa MeTamioB. CIUIaBh METAIUIOB. DMEKTPOXMMIECKIH PA HAMPIKCHEMH
METANNOR,

XuMFMECKRe CBOMCTRA Ba#NeMIMX METansioB (HaTpuif, Kannit, Kanpip, MATHu,
AMOMUHHH, HHK, XPOM, KEJIE30, ME/b) H HX COSHHHCHII,

Obwmwe crocobut monysemis MeTaiuios. [IpuMeHeR e MeTa/IIOB B GEITY M TEXHIKE.

OKCICPHMCHTANEIGIE METONM M3YUCHHS BEIECTRE W MX NpEBpalicHMil: mayueHue
KOJICKIME  «MOTAIBI ¥ CIIABHY», ODPASHOB HEMETANNOB, PENICHHE 3KCNEPUMEHTATHHEIX
3ajaq, Habmogeswe M ONMCAHME JEMOHCTPAIMONNBIX #  JaGODATOPELIX  OIEITOB
(B3auMOzeHicTRNE THPOKCHIA ALEOMMAMA ¢ PACTBOPAMH KMCIIOT H IIEN0YEH, KAYecTBEHHBIC
PEAKIME Ha KATHOHBI METAILIOR).

PacTuéTHEIE 3a0a4u.

Pacaérsr macch BemecTsa WM 00hEMa ra30B IO HIBECTHOMY KOMMHYCCTBY BEINECTBA,
Macce MM 00BEMY OFHONO M3 YHACTBYIOUIMX B DEAKUHH BEIMECTB, PACTSTH! MACCH {06néMma,
KOMT4ECTBA BCIMECTBA) IIPO/YKTOB PEAKITHH, €CITH OHO N3 BEIICCTR UMEET NPUMECH,

XuMun 1 KHM3HD.

Pone  xuvmm B 0ofcCheuEHMH  SKOIOrEUECKOH, DHEPTETHUCCOKOW M INAMEBON
Ge3011acHOCTE, PA3BUTHH MeuuupHBL [IOHATHE © HAYYHEIX METOJAX YO3HABHS BEHIECTB K
XUMHYCCKRX Peaxinii,

Hpencrannerms o6 o6mMX HAYYHBIX TNPWAEIAX IPOMBIIEHHOIO NOTYYCHIA
BAKHCHINAX BEIECTR,

YenoBek B MHMpE BEMECTR K MATCPHANOB. BaXHEHIINe CTPOWTENLHEIE MATEpHAIE,
KOHCTPYKUMOHHbIC MAaIepyaNbl, KPacKd, CTEKIO, KCPAMIA, MATEePHANB UL SNEKTPOHRHKM,
HAHOMATEPHANB], OPrAHMMECKUE 1 MUHEPATBHLIE YAOOpeHUS.

pe XHCHOpOna; ceprl-hocdopa - yraeposa)———
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XuMAS H 310pOBB¢ 4ENOBEKA: NpPABHITA HCTORE30BAHHSA JICKAPCIBEHHBIX MPEHAPATOB,
npaBHia 6e30MACHOrG HCIOTB30BAHIT TIPCIAPATOR GEITOBOH XHMNMHM B TOBCSAHEBHOM JKHSHM.

Mexnpenvertnie B34,

Peamnsaiuas MexupeAMCTHELX CBA3EH K M3y 4eHNH OBMel 1 HEOPTaHWIeCKOH XMMUM B
11 xnacce OCYIICCTRILIETCS YEPE3 HCNONB30BAHAE KAK OfIX €CTECTBEHHO-HAYYHEIX MOHATHIH,
TaK B NOHATHH, ABIAIOMMXCA CUCTEMEDBIMI IUISt OTHCHLHEIX NPEAMETOB ECTECTBCHIIO-HAYHHOTO
THKJIA,

O0ume ecTecTBEeHHO-HAYYHBIC TOHSTH: HAayqHbI (akT, THEOTesd, 3aKom, Teopus,
anAM3,  CHHIES,  KIACCHMPMKAUMS, NEPHOMTHOCTE,  HAGIONEHHE, IKCIIEPHMCHT,
MO/JCITHPOBAHUE, M3MEPEHKE, TRIICHHE.

Dusaxa: marepns, smeprus, Macca, atom, SMEKTPOH, IPOTON, HEHTPOH, HOH, W30TOIL
PAAHOAKTHBIIOCTS, MONIEKYIIA, SHEPTETHYECKNI YPOBEHD, BEMECIBO, TENO, 00BEM, arperarHoe
COCTOSTHHE BMIECTBA, (PUIHUCCKIE BEIMIHEL I SAXHMIIE HX H3MEPEHMS, CKOPOCTS,

Bronorus: wmerxa, oprammim, skocmcrema, Groctepa, MaKpo- M MHMKpOIIEMEHTH,
BUTAMMHEL OGMEH BEIIECTB B Oprafm3Me.

I'corpadus: MuHepabL, roprbIe IOPOHL, TONE3HRE HCKONAEMEIE, TOIUIHBO, PECYPCHL.
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TP@KIAHCKOTO OOINECTBA, MPHHATLIME B OOWNECTBE HOPMAMH U TPaBWIAMY  TIOBCACHNS,
CIOCOGCTBYIOMIMY IPONECCAM CAMOMO3HAHKY, CaMOPA3BHTHI K HPABCTREHHOIO CTAHOBIICHHA
JISHOCTH 00y YAIOIKCA.

JImIHOCTHBIE Pe3yILTATHL OCBOCHNSA NPEXMETa « XM OTPAXAIOT CHOPMAPOBAHHOCTE
OIbITA  [O3HABATENBHOH H IPAKTMIECKOH JeATENBHOCTH ofyualommxcs o peanazainy
HPHHATEX B 06IHECTBE LCHHOCTEH, B TOM YUCHE B YACTH:

1) rpamKaAHCKOrDo BOCHATAHMA:

- OCO3HAHHS 00YJAIOMAMKCA CBOHX KOHCTUTYHHOHHBIX, TIpas M 00S3aHHOCTEH, YRDHKCHHIL
K 33KOHY ¥ DPaBOTIOPSKY; .

- TMPCACTABNCHHUA O COLMANLHEIX HOPMAX M IPABMNAX MEKTMMHOCTHEIX OTHOHIEHHMI B
KOJUICKTHBE;

- FOTOBHOCTH K COBMCCTHOH TBODUEGCKOH JAeSTeNBHOCTH IpY  CO3ZAHMH YueOHBIX
NPOCKTOR, PEMEHHMH YUeOHBIX H [103HABATCIBHEIX 3alaq, BBINOJIHECHNY XUMMYECKHX
SKCIEPHMCHTOB;

- CHOCOOHOCTH NOHHMATH ¥ NPHHWMATh MOTHBEL HAMEPCHUS, JIOTHKY M apryMEHTbI
APYIHX NpH aHANIM3E PasUHEIX BUKOB YYeOHON AeSTeLHOCTH:

Texuomnorus: XIMEecKaT —APOMERIICHHOCTS, — MCTANIYPIAY, — TPOM3BOACTED

CTPOUTENBIEIX MaTepHasoB, CeNBCKOXO3ANCTBEHHOE IPOU3BOACTBO, HNHEBAT
MPOMBIIIEHHOCTE,  (apMateBTIdecKas MPOMBINEHHOCTs, IPOUSBOACTBG  KOCMCTHYGCKHX
TPETIAPATOR, MPOU3BOACTEO KOHCTPYKIMOHHBIX MATCPHAIOR, BNEKTPOHFAS MPOMLIULICHHOCTS,
HAHOTEXHONOTHY,

IV. ILTAHHPYEMBIE PE3Y.JILTATBI OCBOEHUSI IPOTPAMMUEI IIO XUMHH HA
5A30BOM YPOBHE CPERHEI'O OBIIETIQ OBPA3OBALS

4.1. JHMHOCTHBIE PE3YJIbTATHI

@I'0C COO ycranasnueaer TpeGosanms K PE3YJBTATAM OCBOGHHA O0YIarommMics
TPOrpaMM CpeHEro obmero o6pa3osanus (THIHOCTHBIM, METANPEAMCTHEIM H NPEIMCTHEIM).
Hayuno-meronmuaeckoii  ocsoBoft  mia Pa3paboTku  IUTAHMPYEMBIX PE3yIBTATOB OCBOCHUA
TPOTPaMM CpeHEro oGmero 00pazoBAHMS IBIIETCS CHCTEMHO-HEATETHHOCTHEL MOAXOL.

B COOTBETCTBUM € CHCTEMHO-JEATENBHOCTHEIM NOZXOMOM B CIPYKTYPE JIMYHOCTHEIX
PE3YILTATOR OCBOGHMS HpeAMeTa «XHMEA» Ha YPOBHE CPEHETO OOMIEre oGpazopanus
BBIIETICHEI CICAYOMAC COCTABNAFOTIHE:

~ QCO3HARHE OGYYArONAMILCA POCCUIICKOMN TPAKAIHCKOMH UASHTHIHOCTH — FOTOBHOCTH K
CAMOPAIBMTHIO, CAMOCTOATEIBIOCTH H CAMOOIIPE/IE/ICHFIT,

-~ HATHYHE MOTUBAOMH K 00YUSHHMIO;

~ LENCHANPABICHHOC PA3BHTHE BHYTPOHHMX YOS ICHMIA TMYHOCTY HA OCHORE KTIOUEBEIX
LCHHOCTEH H MCTOPHICCKIX TPazWIIuit 643080 HAYKY Xamuw;

- TOTOBHOCTS K CHOCOOHOCTS 06YTaIOIIAXCA PyKOBOLCTBOBATECA B CHOGH [eATe/BHOGTH

UCHROCTHO-CMBICTIOBEIMH  YCTAROBKAMH, TPHCYIAMA WENOCTHOH CHCTEME XAMUYECKkoro

ofpazoBanus;

- HaMue TPaBOCOIHAHKA SKONOTHMECKOH KYNGTYPEL B CIIOCOGHOCTH CTABITE HETH 4
CTPOUTE XU3HCHHEIE [LTHEL

JuaHOCTHBIE pesynsTaTEl OCBOSHHN OpeaMeTa «XHMUAA» NOCTMTZIOTCH B €XHHCTBEES
y9eOHOif H  BOCHUTATETLHON [JEATCABHOCTE B COOTBETCTBHH ¢ CYMaHHCTHICCKUMY,
CONMOKYILTYPHAIMH, JyXOBHO-HDARCTBCHHHIMU TICHHOCTAMHM H  MJICATaMH POCCHICKOTO

2) naTpHOTHYECKOI'0 BOCOHTAHUS:

~ UEHHOCTHOrO OTHOMCHHA K MCTOPHTIECKOMY H HAyTHOMY HACTCAMIO OTEICCTBOHHOH
XAMUH;

© YBOKCHHA K MPOMECCY TBOPYECTs2 B 0O/MACTH TEOPHH M IIPAKTHIECKOTO NPHMEHEHHs
XUMUH, OCO3HAHMA TOrO, UTO AOCTIKCHES HAYKH €CTh PE3yJIBTAT JLIATENHHBIX HabioaeHmn,
KPOTIOTIHBLIX SKCIGPHMEHTATBHBIX TIOMCKOR, IIOCTOSHHOIO TPYAA YYEHBIX H IPAKFUKOB,

- MHTCPECA M NOSHABATENLHBIX MOTHBOE B HOYMCHHH ¥ IOCHCAYIOMCM aHANH3C
HE(HOPMANTFH O TIEPEAOBBIX JOCTHIKEHIAX COBPEMEIHOMH OTEUECTBEHHON XYM,

3) RYX0BHO-HPABCTECHHOTO BOCHATARHA;

- HPABCTBCHHOTO CO3HAHMA, ITHIECKOTO OBE/IEHNL,

- CHOCOGHOCTH OLEHABATh CUTYAIHY, CBA3AMHBIE C XAMIUECKHME ABIICHUAMHE, H
UpHHUMATE OCOSHAHHBIC PCHICHUH, OPHCHTHPYACH HA MOpAibHO-HPABCTECHHEIC HOPMEL ¥
[CHHOCTH;

- TOTOBIOCTH OUCHHBATH CBOE MOBECACHHE W HOCTYIIKM CBOMX TOBAPMINEH ¢ MO3MIMi
HPABCTBEHHEIX M TIPABOBEIX HOPM K OCO3HAHUE NOCTECTBAIL STHX IIOCTYIIKOB;

4) GopMHPOBAHKS KYILTYPLI 310POBLA:

- DOHMMAHHMS NEImOCTeH 370poBoro u GesomacHore ofpasa JKH3HH, HEOOXORHMOCTH
OTBSTCTBCHHOTO OTHOLICHUS K COGCTBEHHOMY (HSHUECKOMY T TICHXHIECKOMY 3I0POBEIO;

- COBIIOAEHMS IPaBHN (e30IACHOTO OOPANEHAS ¢ BEHECTBAME B OerTy, moBcenHeRHOM
KH3HH M B TPYIOBOH JSATCHEHOCTH;

- HOHHUMAHWA USHHOCTH IIpaBIUl MHAMBHAYAILHOTO H KOWIGKTHEHOTO BE30MACHOIO
TIOBEACHHS! B CHTYAIMAX, YTPOKAOTIHX 340POBBIO M KH3HH MOACH;

* = OCO3HAHHY IOCIEACTBHH U HENPHATHA BPCAHRX OPHBHYEK (ymotpeSneHms ankorols,
HADKOTHKOB, KypEHHs);
- 5) TpyRosoro pocoaranng:

= KOMMYyHUKATHBHOM KOMUCTCHTHOCTH B Yy4e0HO-HCCICHOBATETRCKOMN JEATENEHOCTH,
OGINECTREHHO MIONe3HOM, TBOPIECKOf H APYTHX BUKAX HEATSNEHOCTH,

© YCTAHOBKH HA AKTWBHOC Y9aCTHE B PCHICHHM NPAaKTHYECKHX 332 COMEATBIION
HANIPaBIEHHOCTH (B paMKaX CBOETO K1acca, MKOTBI),
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- ERTEpeca K NPAKTHICCKOMY H3YUEHIIO TpodieccHii pa3aHOro poAa, B TOM 4YHCIE Ha
OCHOBE NPHMCHEHEA NPSAMETHBIX SHAHII 1O XEMIML,

- YBOKEHUA K TPYAY, JEOIAM TPYAA U PE3yIETATAM TPYAOBOH JESTETLHOCTH,

- TOTOBHOCTH K OCO3HAHHOMY BHIGODY MHIMBHIY2THHOH TPaeKTOpHH oOpa3oBaHMs,
Symymieit mpodeccun B peamm3aEm coGCTBEHITHX KUIHEHHBIX IITAHOB ¢ YIETOM IIHOCTHRIX
HHTEPECOB, CHOCOOHOCTEH K XUMHH, HHTEPECOR M norpebHocTeit 06mecTRa;

6) 3KONOTHYECKOr0 BOCOETARNI:

- OKONOTAYECKH HEICCOOOPA3HOTO OTHOMICHHA X INPHPONE, XaK MCTOTHUKY
CYIIECTBOBANMA SKU3HH Ha 3eMIe; ’

- TMOHMMAHWA INOGANBHOTO  Xapakrepa  SKOJOTHYECKHX mpobneM,  BIAMAHEA
SKOHOMHMECKIX IPONECCOR HA COCTOSHME IPHPOKON U COLIIATBHON Cpebt,

- OCO3HAHMA HEOOXONEMOCTH MCNONE3OBANUS MOCTIDKEHWH XUMPH Juta peleHns
BOMOPOCOB PAMORAIEHOrO NPHPOAOHOIE30BAHNIL

- @KTMBHOTO HENPHATHL JeHCTBUI, MPHEOCAIIUX BPEX OKPYXKAIOMEH TPAPOITHOH cpeag,
YMEHIA IPOTHO3MPOBATE HEGNArONPHATHEIE JKONOTHUECKHC NOCHENCTRHS TOPSINPHHAEMAES MBIX,
JedcTBri B MpeRoTRpamAaTs HX,

- Hamrd@d pasBHTOTO SKONOTHYCCKOTO MBIDUIERHS, SKONOIMYECKOM KYIETYpSL ONBITA
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4.2. METAIIPEAMETHBIE PE3YJIBLTATHI

MeTanpe MeTHBIE PO3YIETATHI OCBOSEEA Y4eGHOrO mpenMera «Xmmms» mHa YPOBHE
cpennero ofmero 06pa3oBaHks BKIIOUAIOT:

- 3HAYHMBIC ZU1% (OPMUPOBAHIA MIPOBO33PEHHA 06YIArOMWXCH MEXTHCUATUINHAPHBIC
(MexnpeMETHEIE) 0OIeHay HEIC HORATHS, OTPKAIONHME NENOCTHOCTS HaY4NoH KapTHHE! MUpa
H CTICITH(HKY METOOB THO3HARMS, HCIOIB3YEMEIX B ECTECTBERHBIX HAYKaX {MaTepHs, BEMECTBO,
SHCPrys, SBIICHHE, IPOLECC, CHCTCMA, HAYYHBIA (hakT, MPHAIMI, rumoTe3a, 3aKOHOMEPHOCTS,
3aKOH, TCOPH, HCCIIENOBARNE, HAGIIO/CHuE, A3MEPEHHE, IKCIEPHMEHT | APYTOE);

- yHMBEpCANLHLIE  YweOHbIC JeHCTBER (MO3HABATCNBHEE, KOMMYHHKATHBEBIE,
PETYASTHBHEIC), obecneyrBaiomme QOPMUDOBAHBE (YHKIMOHATGHOM IPAaMOTHOCTH W
COLMANLHON KOMUETEHIMM 00YJaronXes;

- CIOCOGHOCTh  OOY4AIOMEXCA HCIONE30BATH  OCBOCHHBIE MEXAMCHMIDINHAPHEIE,
MUPOBO33PEHICCKAS 3HAHAA H YHABEPCAIBHLIC VIcOHBIE NeHCTBMA B IIO3HABATENBHOH M
CONAANBHOHA MPaKTHKE.

MeTanpeaMeTHEIE Pe3YIBTATH OTPAKAOT OBMAICHHE YHUBEPCATHHLIME Y9EOHBMI
TO3HABATEIBHEIMH, KOMMYHHKATHBHEIME i PeTy IATHBHEIMH JCHCTBUAMH,

Omwnwmmmmmmeﬁmz—

ACATCIEHOCTH  OKOJOTHYECKOM HANPawIeHHOCTH, YMCHMS pyKOBONCTBOBATRCI MMH B
TO3RABATEIEHO, KOMMYHHKATHRROH 7 CONHATBHOH IPAKTHKE, COCOGHOCTH 1 YMEIHA aKTHEHO
TIPOTHBOCTOATH MJCOTIOTHH XeMo(hoGHu;

7) NeHBOCTH HAYYNOTO NO3HARHAS

- C{}OPMHPOBARHOCTA MUPOBO33PERNS, COOTBETCTBYKNIERO COBPEMEHHOMY YPOBHIO
PASBETHA HAYKA ¥ 0OIIECTREHHOM NPaKTHKH,

- NOHMMAHHA CHEUM(VKY XPMHH KaK HayKH, OCOIHAHMS €& POJH B dopMuporanun
PALMOHATIBHOTO HAY4HOrO MBIILICHAA, CO3AGHEH LENOCTHOr0 NPEACTABIERHS 06 OKDYXAIOMEM
MPpS KaK O ©[HHCTBE [PUPOJiEl H YCIOBEKa, B NOSHAHMH IIPHPOAHBIX 3AKOHOMEPHOCTEH M
Pemenvi IpodieM COXPaRSHIs IPUPOXHOTO PABHOBECHN,

- YOEXNEEHOCTH B 0C0B0i 3HATMMOCTH XMMMH AN COBPEMEHHOHN IMBRIIM3aNuN. B €&
TYMaHUCTHICCKOH HATIPABICITHOCTM M BAKHON PO B CO3NAHVH HOBOH 6asp MaTgpHANLHOMN
KYNLTYpH!, PEMIEHHH MI0GANLHBIX NpoGIcM YCTONYMBOTG PABUTHA YENOREUCCTBA — CBIPbEROH,
SHEPIeTHMECKOM, IMMINEBOHl M OKONOTHueckOoH 6C30IACHOCTH, B Pa3BHIMM  MEIUIIIKEL
ofccoedeH Y YCnoBmii yCIeInoro TPYHA2 ¥ 3KOJIOTHIECKY KOMOOPTHON KUSHU KDKIOTO WieHa
obImecrBa;

- CCTECTBCHHO-HAYTHOH TPAMOTHOCTH: NOHWMAHHY CYMIHOCTH METONOB [O3HAHMA,
HCMOMESYEMEIX B €CTECTBEHHBIX HayKaX, ClocOGHOCTY HCIONS30RATE TIONYIaCMbIE 3HAHMA IS
aHanEsa M OGHSCHEHMS MBICHUN OKPYMAONEre MHpa U IPOMCXOMANTHX B HEM H3MCHEHMH,
YMEHUs ACHATS OGOCHOBAHHELE 3AKIKOUEHIN Ha OCHOBE HAYUHBIX (aIcToB 1 HMEIOIMXCA HAHHRIX
C NENBIO ITONY YEHAS NOCTOBEPHKIX BEIBOIOB,,

- CHOCOGHOCTH CaMOCTOATENHHO HCNONB30BATh XUMHUCCKHE 3HAHMT A DTN
TIpOGTIEM B PeaTBHBIX KEHEHHEIX CHTYAIHIX,

- MHTEPCCA K MO3HAHAIO U HCCHEAOBATENBCKOMN AEATENLHOCTH, »

- FOTOBHOCTH U CHOCOOHOCTH K HENPEPHIBHOMY OOPA30BAHMIO 1 caMo00pazoBaHui0, k
AKTHBHOMY TIOJIYMCHAKY HOBBIX 3NAHPM 1O XWUMHH B COOTBCTCTBUE C IKH3HCHHLIME
TOTpeOHOCT MM,

- HMHTEPCCA K OCOOEHHOCTAM TpyAa B DPasiMdEEX cdepax HpodeccHOHATBHOM
JCATENLHOCTH.

1) GazoBhie JormIecKne ACHCTRUS:

- CAMOCTOSTCNLNO (OPMYTHPOBATE M aKTYATH3MPORATs HPOONeMy, BCECTOPOHHE €
PacCMATPHBATE;

- ONpPEAeIAT: LETH JACHTCABHOCTH, 324aBas NAPaMCTPEL M KPUTEPHH MX JOCTIGKSHNIA,
COOTHOCHTE PE3YIETATE! ACATEABHOCTH C NOCTABIICHHEIME HENsMHU,

- HCNONB3O0BATh NPY OCBOSHME 3HANHH IPHEMBI JIOTHICCKOrO MBIIICHHS — BELACIATE
XApAKTCPHBIC [PHSHAKM TIOHATHH M YCTAHABNMBATL HX B3AMMOCBA3h, WCNIOIL30BATH
COOTBETCTBYIOUIKE TIOHATHA VI O0BACHEHHS OTAEIBREX (PAKTOB H ABICHMIL,

- BHOHDATL OCHOBAHMA W KPATCPHM A8 KIACCAQHKANMM BEMECTE B XUMHMYECKIX
peaxuuii;

- YCTaHABITHBATE IIPUYHMHHO-CIICACTBERHBIE CBI3H MEIKAY M3y4aeMBIMU ABIICHIAMU,

- CTPOMTE JIOPMMECKHE PACCYKACHUA (HEJYKTHRHBIC, ACIYKTHBHBIE, MO AHAOIMH),
BEUIBJLATE 3aKOHOMEPHOCTH M DPOTHBOPEHS B PACCMATPMBACMEIX ABNEHUSX, (DOPMYIHPOBATE
BBIBOJIEL ¥ 3aKIFO9EH U,

IPAMCHEATE B IIPOUSCCE TIO3RAHUA, ACHOAL3YEMBIE B XHMHM CHMBOJITECKHE (3HAKOBLIE)
MOZend, npeotpasoRBaTE MOAETRHEIE IPEICTAB AEHUS — XUMHYECI)i 3HAK (cuMBOI) 3MEMENT],
XUMHYeckas  (OPMYNIA, YPABHEHHE XMMUMECKOH DEakMM — NpH  POINCIHIA yaebHmx
NO3HABATCNEHEIX M NPAKIMMECKIX 3a/a4, MPAMEHAT) HA3RAHHEIC MOJENBHBIE NIPEACTARNCHUL
UL BBIIBICHHA XAPAKTEPHBIX NPUBHAKOR M3YIaeMbIX BEIIECTB M XUMUIMECKAX PEAKIAI,

2) 6a30BbIE HCCIICAOBATEILCKIE ASiCTRIS;

- BIAJICTH OCHOBAMM METOJI0B HAYHOFO MO3HAHKS BEIIECTB ¥ XUMIIECKHX peakuniy;

- (opMynupoBaTs ICNM M 32134 MCCACHOBAHNS, WCIIOAB30BATE NMOCTABJICHHBIC I
CaMOCTOATEILHO COPMYIMPOBARALIE BORPOCH B KAYECTBE MECTPYMERTA [IOGHAENS M OCHOBEL
At QOPMHEPOBARUA THAOTESH! 10 IPOBEPKE NPABIILHOCTH BHICKA3BEACMEIX CYKACHHI;

- BIAICTh HABBIKAMH CAMOCTOATCIBHOrC IUIAHMPOBAHHA M NPOBCECHUA YUCHHUECKHX
SKCIIEPUMEITOB, COBEPIICHCTBOBATE YMEHHS HAGMOATE 32 XOAOM MPOLECCa, CAMOCTOATENBIO
HpOTHO3MPOBATh €r0 PE3YNBTAT, (POPMYMHPOBaTs OGOGIIEHHA M BHIBOJE OTHOCHTCILHO
ROCTOBCPHOCTH PE3YIILTATOB HCCCIOBAHNS, COCTABIATH 060CHOBAHHELN OTHET O MPO/ETAHHON

. pabore;
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- TpHOOPETATE OUBIT YICHHHECKOH HCCASHOBATENECKON M MPOSKTHOH AEATETHHOCTH,
TIPOABIATE CNOCOGHOCTE M TOTOBHOCTE K CAMOCTOATENSHOMY HOUCKY METIONOB pelreHms
TMPAKTAYECKAX 33724, NPHMCHECHIIO DA3JIHYHEIX METOA0B HO3HAKHSL.

3) padora ¢ nudopmanueii:

- OPHMEHTMPOBATLCA B PAaSMMMHEIX WCTOYHMKAX WHGOPMALM (HAYYHO-TIONYIAPHAS
JHTCPATYPA  XUMHTECKOLO  CONCPKAHES, CIPABOYHME TOCOOHSI, pecypesi Hureprera),
AHAIMZAPOBATH MH(OPMAINMO DASNUIHEIX RHJAOB M (opm NPEACTABIEHUS, KPUTHIECKH
OUCHUBATE €€ JOCTOBEPHOCTH H HEIPOTUBOPETHBOCTE,

- (hopMyNMpORATH 3aKPOCH! M NPHMEHATh PA3MHIHLIE METOXEI mpu momcke M o16ope
HH{IOpMAIMI, HEOGXOIMMORH IS BEITONHERHS YIeOHLIX 38724 OPEACIEHHOro THIA, '

- IPHOBPETATE ONBIT UCTIOMB30BAHES HHGOPMAITOREO-KOMMYHIKATHBIBEX TeXHONOTHI
M PasNUIHLIX IOHCKOBEIX CUCTEM;

- CaMOCTOATENSHO BEIGUPATS ONTMMANBHYIO (OpMY DpexcTaBNEHHT undopmarun
(cxenMpl, rpaduKw, JHaTpavMbl, TAGIHIEL, PUCYHKY H ZPYTHE);

- HCIONb30BATh HAYYHLLI s36TK B KAYeCTBE CPEACIBA opu paboTe ¢ XUMHUECKOL
HHQOPMARMEH: NPUMEHATL MEXIpeAMeTHEE (pmswacckme w MaTeMarMueckue) SHaKM m
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COKpalHEHHas), MONb, MOJApHAT Macca, MOMAPHEI  003EM, yriepomHBi  ckener,
(yHKUHOHANMEHAS rpyNma, pagHKal, WIOMEpw, W30MEpPEl, FOMONOTHYMECKHH Psiil, TOMOIOTH,
YIJICBOAOPOABL, KUCIOPOX ¥ a30TCOMRPHKAIE COCTUHEHHA, MOHOMED, TIONUVED, CTPYKTYPHOS
3BEHO, BHICOKOMONIEKYILIPHEIC COSMHEHIA); TEOPHH H 3AKOHBI  TEOPHR CTPOSHUS OPIaHAIECKHAX
Bemecte A. M. ByImepoBa, 3aKoH COXpAHCHHA Macchl BEIUECTB); 3AKOHOMEPHOCTH,
CHMBOJIMIECKMH A3BIK XMMEH, MHPOBO33DEHYECKHE SHAHMS, NEKANIHE B OCHOBC IIOHHMAHHS
TIPHMUHHOCTH M CHCTEMHOCTH XUMEECKHX SRICHHH, (JaKTONIOTHUCCKHE CBEIEHNA O CBOHCTBAX,
COCTaBE, MOMYYEHHH K Ge30IIaCHOM HCTIONL30BAHMM BaXHCHINK OPravieckIiX BETIECTB B OniTy
M IPAKTHYECKOHN AeATCIEHOCTH YEI0BEKA,

- CHOPMHPOBAHHOCT yMEHHH  BEIIBIATE XAPAKTEPHBIE MPU3HAKM  IOHATHI,
yCTaHapnMBaTh HX B3aHMOCBA3b, HCIIOJIB30BATh COUI'BETCTEYIOUJHC TIOHATHA OPpH OIMHCAHHH
€OCTaBa, CTPOCHHS U PEBPanIEHHH OPraHUIeCcKHX COEIHECHNIT,

- CHOPMAPOBAHHOCTE YMEHRE NCHOTE30BATE XHMWICCKYIQ CHMBOJTHKY JUIA COCTABICHMA
MONCKY/BIPHEX H CTPYKTYPHEIX (Pa3BEPHYTOH, COKPAIMEHHOR) $opmy I OprasMyecKIX BemecTs
M YPaBHEHHA XHMUYCCKUX PEAKUHIA, H3r0TABIMBATE MOICHH MOJICKYJl OPraHM9EecKUX BEIECTB
AL WULOCTPAIHIY HX. XAMITIECKOTO W NMPOCTPAECTBEHHOTO CTPOSHHS;

cm,wmﬁpcnwg_mpy;

- HCTIOIL30BATE M [PCOOPA30BHIBATE 3HAKOBO-CHMBONMIECKHE CPEXCTBA HATISTHOCTH.

Ornanenue yRuBepcaabbIME KOMMYRHKATHBHBIMA XCHCTREAMES

- 3473BaTh BOUPOCEl OO CYINECTBY OOCYJaeMOW TeMsl B XONEe aMANOra WiLDK
AVCKYCCHW,  BBICKA3BIBATH HACH, (OPMYIMpOBATE CROH NPEIIONEHHE OTHOCHTSIHHO
BLIIOTHEHAA BPSIOKEHHOMN 3a1a9n;

= BEICTYTIATE C DPE3CHTANMCH PE3YALTATOB MO3HARATENEHON ASATENEHOCTH, TIOMyYSHHbIX
CaMOCTOATCIBIO MM COBMSCTHO €O CBEPCTHEKAMHM IIPH RBIIOAHGHEM XHMMHUCCKOTO
SKCICPHMCHTE, OPAKTHIECKOH DPAGOTEL 1O HCONCHOBAHMIO CBOMCTB M3yuAEMBIX BEIECTB,
PeATM3AIMEA  YIEGHOTO TIPOEKTa W (OPMYNHPOBATE BHIBOLLI IO Pe3yNbTaTaM pPOBEASHHEIX
HCCENOBAHMIA IyTEM COrMACOBAINT NO3UIHI B XONE 0GCYKNCHIA K 0GMEHA MHCHUIMY,

OBnageEne yHHBEPCATLALIME PEryIRTHERLIMY RSl CTRHSIVN:

- CAMOCTOATE/IBHO IUIAHEPOBATE H OCYMIECTRIATE CBOXO IH03HABATCIBIYIO MEATEIBHOCTS,
ONpeseiis e meMM | 32]24H, KOHTPONHPOBATS U HO MEpE HEOGXOMMMOCTH KOPPEKTHEPOBATH
NpeIaracMbld amropuT™ IeHCTEU OPH BLIOTHEHHH VIeOHEIX W HCCICKOBATEINHCKIX 3a7ay,
BRIOHpaTs Haubonee sddekruBHEN crocos ux PCIICHEA ¢ Y4ETOM MONYYEHUs HOBBIX 3HAHMIA O
BEINECTBAX U XUMHAUSCKIX PEAKLFAX;

- OCYIICCIBIATE CAMOKOHTPOJIE CBOEl JEATCIBEOCTH HE OCHOBE CAMOZHANH3A H
CaMOOLICHKA.

4.3. IPEAMETHLIE PE3YJILTATEI

10 KJIACC

TIpeameTHEe pesyBTATEL OCBOSHHES Kypca «Oprasu9eckas XUMISD OTPAKAIOT:

- CHOPMMPOBAHROCTS NPEACTABNCHHH © XHMITUECKOM COCTaBJLIOIIEH E€CTCCTBEHHO- -

HAyJHOH XapTHHGI MUpa, POMH XHMUY B TO3HAHHM SBJICHMIA UPHPOAEL, B (POPMHpPOBAHEL
MBIIUICHAA ¥ KYJLTYPB! JIHIHOCTH, ef QYHKUMOHAIGHOX IPAMOTHOCTH, HeoGXOZHMOH s
POTICHHA OPAKTUIECKUX 3a1a9 H SKONOTHYECKH OBGOCHOBAZHHOTO OTHOIIEHAST K CBOCMY
3HOPOBEIO Y IPUPOTHOM Cpenc;

- BIANCHAE CUCTCMOH XHMMHECKUX 3HARMI, KOTOpaA BIFOMACT: OCHOBONOIATAIONIAC
TDOEATHS (XUMHISCKIIL 3/IEMEHT, ATOM, SIICKTPONHAL 05ONOTKA 4TOMA, MOJIEKYJ, BATCHTHOCTS,
IMECKTPOOTPHIATENBHOCTE, XHMHIECKAS CBA3b, CIpYKrypHax QopMylda (passépHyras M

- C{OPMHPOBAEHOCTh  yMCIMM  yCTAHABIMBATS  NPHHANICSKHOCTH FRYYEHHBX
OPTAHANCCKUX BCMECTB N0 HX COCT2BY M CIPOCHMIO K ONPEAGNEHHOMY KIAcCy/rpyrme
COC/IFHCHUIT (yraeponopozsL, KHCIOpOX, 73 a30TCOoACpKAlTHe COCTIMIICHIISI,
BRICOKROMONEKYIAPHLIC COEHEHAS), NABATL UM HA3BAIMA MO CHCTEMATUYECKON HOMCHKIIATYPE
(TUPAC), a Tatoxe TIPHBOXNTS TPHBHATLHEIG HASBAHES OTHETHHAIX OPradudecKnX BelIeCTB
(3TWIeH, TPOTMNSH, AUETHIEH, ATHISHNHKOND, rmuepny,  ¢edon,  dopmansaerug,
UETAITBIICT I, MYPABbHHAL KHCIOTA, YKOYOUAL KHCIOTA, OFICHHOEAS KHGIOT2, CTeapHHOBAs
KHCJIOT3, I/It0K03a, GPYKTO3a, KpaXMall, LEIUNoI034, IHIHE);

- chopMHPOBAHHOCTL yMeHHA ONPENEIATH BHAB! XHMEGECKON CBYIH B OpraBEmyecKux
COCOMECHATX (ONAHAPEBIE U KPATHEIE),

- ChOpMUPOBAHHOCTE YMEHHA TIPAMEHATS TOJOXCHYA TEOpHH CIPOEHIS OPraHAIECKHX
Bemecrs A. M. Bytiepopa ana 06buCHEHUS 3ABHCHMOCTH CBOHCTE BEMCCTB OT MX COCTABA M
CTPOCHUSA; 33KOH COXPAHEHNSA MaCChl BEIIECTE,

- ChOPMHPOBAHEOCTh YMEHHil XapaKTepHIOBATh COCTAE, CIpoeHHe, (IBHYECKHE U
¥EMUHECKUE CBORCTBA THIMMHBIX MPSHCTABHTENCH PASINIHEIX KI4C00B OPIAHIIECKIX BEMECTE
(Merad, 5TAaH, ITHIEH, HAPOIIUIEH, ALCTHICH, Gyranuen-1,3, Merunbyramien-1,3, Bcmson,
MCTAHOI, STAHON, JTICHIIAKONG, TIHIEPHH, (eRON, AUCTANS/CTHA, MypaBsiHas B YKCYCHas
KHCIOTBI, TIOK03a, Kpaxval, UC/UNON033, AMUHOYKCYCHAA KHCNOTA), MWLTOCTPHPOBATE
TEHETITICCKYIO CBA3h MONAY HHMM YDABHCHIIME COOTBETCTBYIONMX XMMHYECKHX PCaKimi c
HCTIONG30BAHHEM CTPYKIYPHEIX (HopMyIT;

- CHOPMUPOBAEEOCT, YMEHHN XAPAKTEPH3OBATH HCTOTHHKA YTACBOZOPOJHOLO CEIPhs
(HedTs, mpuposHKIE ra3, yrons), crocoGel HX TIePePaBOTIH M NPAKTHYECKOE TIPHMEHEHHUE

-~ IPOAYKTOB DEpepaboTky; .

- c()OpMHPOBAHHOCTE YMCHUM TIPOROJUTH BHIMHCTEHUA TIO XIMAIECKHM YPaBHEHHAM
(Maccrr, o6BbéMa, KOMMYECTBA HCXOMHOTO BCIECTBA MM TIPOAYKTA PEAKIMH IO H3BCCTHBIM
Macoe, 00BEMY, KONMYECTBY OHONO B3 HCXOAHBIX BEIECTS MU NPOAYKTOB PEAKLA);

- CQODPMHPOBAHHOCTE YMeHMWH RNANCT CHcTeMoM 3HaHMH O OCHOBHEIX METOAAX
HAYMHOro NOSHAHMA, MCIIONL3YEMBIX B XHMAK IPH H3YUCHHH BEIECTB ¥ XHMUICCKAX ABJICHIE
(HaGmofemae, MIMEPCHME, OKCITEPHMEHT, MOJ(EIMPOBAINE), HCIOONB30BATE  CHCTEMHEIE
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XAMITICCKIE 3HAHWA /UL IPUEATHA PEMICHHH B KOHKPOTHEIX AHSHEHHBIX cmyamux, CBA3AHHBIX
C BEIECTBAMY ¥ UX NPHMEHEHHEM; :

~ CHOPMUPOBAHHOCTE YMEHMH coGioAaTh NPaBUiA MOIE30BARAL xm{mccxoﬁ TIOCYROH
M J1aGOpaTOpHEIM 060pyA0BaHNEM, 3 TAKKE DPaBHIAa OGPALIEHI C BEIECTBAMY B COOTBETCTENT
¢ HHCTPYKIBIIMA 110 BRITIONHCHHAIO 20 0paTOPHBIX XHMATECKHUX OLEITOB;

- CHOPMHAPOBANROCTD YMCHHIT LUIaHNPOBATE H BBINOJNEHATE XUMHYECKUl 3KCIICPHMCHT
(TpeBpamienys OPraBUMCCKEX BEIIECTS TIPH HAFPCRARVH, IONYYEHHE STHICHA B H3YUCHHE ero
CBOHCTB, Ka¥eCTBCHHEIE DeaKIH ‘OPFaHMYCCKUX  BEIICCTB, JHeHarypamus Genkos 1pw
RarpeBaHEH, LBETHHIC PeaKIy GEJIKOB) B COOTRETCTRHM ¢ NPABHATAMU TEXHHMKH G€30TACHOCTH
TpH 06palueHAn ¢ BeMeCTBaMH H Ja00PaTOPEHIM 0B0PYAORAHHEM, IPEACTABILITE pe3yIbTaThl
XMMEMIECKOTO SKCIIepUMEeHTa B (hopMe samacy ypaBHCHEH COOTBETCTBYIOIMX peaKInmi u
hopMymipoBaTs BEBOIEL HA OCHOBE STHX PE3YILTATOB;

- COPMHPOBAHHOCTh YMEHHIE KPHTHIECKH aHANTM3HPOBATE XHMHIMECKYIO HMH()OpMaUMIO,
TIONY92CMYIO M3 PAsHLIX HCTOYHHKOB (Cpeacina MaccoBoi nAGopmanyy, MurepaeT U Apyrux);

- ¢OpMHPOBAHHOCTE YMEHHI COGMOZATH DPAaBIUIa 3KONOTMMECKA neaecoodpasHoro
TOBCACHIA B OBITY H TPYAOBOM JSFTGHLHOCTH B LENAX COXPAHCHMS CBOENO 3OPOBL U
- OKpYKAIoIleli PHPOJHOM CPENBL, 0CO3HaBaTh OHACHOCTh BO3JCHCTRAS H3IMEI
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- cQOpMVDOBAHHOCT yYMCHWIl BEMBINTH XADBKTCPHBIC TIPUSHAKH  IOHATHH,
YCTaHABIMBATE HX B3aAMOCBS3b, MCHOJNB30BATH COOTBETCTBYIOHMHE NOHATHA NIPH ONMCAHHA
HEOPraHHYECKNX BENICCTB M HX IPCBPAlICHWI,

- ¢()OpMHPOBAHHOCTE YMEHHEH HCHOJIE30BATh XHMAIECKYIO CHMBOJHKY JUIA COCTABICHUA
GopMyn BemecT M ypaBHEHMI XHMHUECKHX DEaKIEi, CHOTEMATHUECKYK) HOMEHKIATYPY
(IUPAC) m TpuBUANLHELIE HA3BAHMA OTACIBHEIX HEOPTAHMYECKUX BEHIECTB (Yrapmblf ras,
YIJCKHCHBINA ra3, aMMHaK, Taménas mnecré, HETAEHAY HU3BECTh, IMTLEBAR COHA, IHMPHT U

-~ CQOPMUPOBAKHOCTH YMCHWI ONpPUENATH BANEHTHOCTh M CTCUEHD OKHCICHEA
XUMHIYECKMX 3JMEMCHTOB B COCAMBEHMAX Da3IHIHOTO COCTABA, BUJ XUMHUECKOH CBS3H
(xoBaNCHTHAA, MOHHAN, METANIMICCKAL, BOAOPOMNAL) B COSAMHEHVAX, THIT KPHCTATHIECKOM
PEINETKH KOHKXPETHOIO BEIECTBA (ATOMHAA, MOTIEKYNAPHAS, HOHHAL, MCTALIMIECKAT), XapakTep
CPeBl B BOAHBIX PACTBOPAX HEOPTraHMYECKHX COCHTHCHIMIN,

- COPMEPOBAHHOCTE YMEHHMI YCTAHABIMBATL NPHHALIEHHOCTH HEOPTaHEHECKAX
BEINECTB IO MX COCTAaRY K OIPCACHCHNIOMY KIAacCy/Ipynne COeOMHEHNH (IPOCTHIE BEmECTBA —
METAILIL M HEMETAUTEI, OKCHALI, OCHOBAHWS, KHACIIOTHI, aM(po'repme rmpoxccmm, conu),

OTpeJieN¢HHbIX OPIaHMMeckuX BEIIECTB, TIOHHMas CMBICH TIoKasaTeqs IIIK, moscuaTh Ha
TPUMEpaX CHOCOOH YMEHBICHAA U IIPENOTBPAICHUA UX BPEIHOTO BO3AEHCTRMS HA OPTAHHE3M
TCIOBEKA; . )

- I 06y YAONWIXCA © OTPAHMIEHHBIMY BOSMOKHOCTAIMA 3N0POBhS; YMEHHE TIPHMCHATS
3HaENs 00 OCHOBHEIX JOCTYIHBIX METO/AX JIO3HAHNSE BETIECTR i XHMIYECKMX SBICHHIL,

- BT chensix M CHaCOBHAAIMX OGY9alOMMXC: YMEHHE HMCHONL308BATh PeTbCHO-
TOICIHYI0 CHCTeMY 0603Havenwii J1 Bpating s sammca xamuveckax GopMyL.

11 KITACC

Tlpexverrric pesylaLTaTl OCBOeREA Kypea «O6mas u HEOPraHMiccKat  XuMHUA»
OTPAKAIOT:

- ¢(OPMBPOBAHHOCTE NPCACTABNEHMI: O XMMEYECKOH COCTABIMIOMEH CCTECTBEHHO-
HaywHOM KAPTHHEI MHPA, DOTH XHMHM B HO3H2HUM SBICHME IPHpPOJEL 3 ¢opMupOBaHUK
MBITUICHIA M KYJHTYPEL JICIHOCTH, €€ (YHKIMOHANBHOM IPaMOTHOCTH, HeoOXOmuMol mus
PCIICEMY TPAKTUIECKIX 33224 ¥ IKONOTHUECKA O0GOCHOBAHHOTO OTHOMICHHA K CBOEMY
3J0POBBIO ¥ IPUPOMHOH cpeae;

- BAANEHHE CHCTEMOH XWMHYECKNX 3HAHMH, KOTOPAs BIIFOYAET: OCHOBOIOATAFOLIMS
RORATHA (XUMIIECKHI SICMCHT, aTOM, H30TOT, §-, P-, G~ SIEKTPOHHbIE OPGUTAIH ATOMOB, HO,
MOJNCKYH@, MOJNb, MOJAPHENY 00BEM, BANCRTHOCTE, 3IEKTPOOTPHIATCIBHOCTD, CIEIEHB
OKHCIIEHHA, XUMEUCCKAs CBA3h (KOBANCHTHA, HOMHAA, MOCTAIUTHYECKaL, BOJOPOAHAL),
KpUCTAIUIMMECKas#  POINETKa, THIBI XUMUYECKMX DCAlIuii  pacTeop,  SIEKTPONMTLL
HEONIEKTPONMTRL, SMECKTPOIMTHUCCKAS AMCCOAALMS, OKHCIHTE)b, BOCCTAHOBHTENE, CKOPOCTH
XUMMHECKOH  PCAKIFM, XHMHYECKOC DABHOBECHE), TROPME M 3aKOHBL  (TEOpHA
QNEKTPONUTHYECKOM Juccotmatmy, neproapeckuii saxon J1.M. Menneneesa, 3206 COXpaRCENS
MaCChl BEIUCCTB, 3aKOH COXPaHCHHWA U MPCBPAMICHAS 3HEPTHA IIPH XMMAYSCKUX Peakumfx),
38KOHOMEPHOCTH, CHMBOJMYCCKMH A3BIK XHMMH, MHUPOBO33DEHUECKAE 3HAHMS, ACKAINNEC B
OCHOBE TIOHUMAHHE NPHIMHHOCTM M CHCTCMHOCTH XHMHUMECKHX ABJICHHI, (axronoraueckue
CBEZICHMA O CBOJCTBAX, COCTABE, NONYYCHAH K GE30MACHOM HCIONL3OBAHME BaKHEHIIMX
BEOPTaHAYECKUX BCIICCTB B OBITY ¥ NPAKTHUCCKON ISATEIHOCTH JET0BCKA,

JAW Mennencepa n nwoncrpnpon:m, €r0 CHCTEMATH3HPYIOMYIO, COBICHHTEIBEHY) M
TIPOrHOCTHIECKYIO (PYHKIIM, )

COpMAPOBAHHOCTE YMEHMI XApaKYepH3OBaTh OJEKTPOHHOE CTPOGHHE ATOMOB
XUMHICCKHMX 2eMenToR 1-4 mepmopoB [leprommdeckoll CHCTEMBI XUMIGCCKHX SJIEMEHTOB
AW Menneneesa, HCNOM:3YA NOHATHA «8-, P-, G-AIEKTPOHHLIC OPOHTAMY, (IHEPreTMMECKHE
YPOBHHY, OOBLACHATh 3aKOHOMEDHOCTH H3MENCHHA CBONMCTB XMMHYECKHX IEMEHTOB M MX
COeINeny [0 TEpHoZaM ¥ TpymmaM TIEpHOMHECKO CHCTEMEl XUMMTECKHX 3JEMEHTOB
JL. McHaeneesa;

- ¢()OpMHPOBAHHOCTh YMEIIMH XapaKkiepusoBaTh (ONMMCHBATH) OOIHE XHMUGECKHS
CBOHMCTBA HEOPIaHHYECKHX BENIECTB PA3NAMNLIX KIIACCOB, HOATEEPKAATH CYMICOTBOBAMNNES
TEHCTHYECKOH CBA3H MEXNY HEOPraHMYecknMHM BENIECTBAMH C TIOMOMBIO  ypaBHERM
COOTBCTCTBYIOIKX XUMITYECKUX PEaKIHi; .

= c()OPMAPOBAHHOCTD YMEHHA KIACCH(MIEPOBATE XHMIMECKUC PEAKIM TI0 PASTHTHEM
Lpu3HAKaM (JUCHY H COCTABY PEArMpylOMMX BCINCCTB, TeimnosoMy »(dexty peaxinm,
M3MCHCHIIO CTENCNCH OKHCIEHUS JeMEHTOB, 00PATHMOCTH PEAKIMYL, YYACTHIO KaTalu3aTopa);

- c(hOpMUPOBAHHOCTE YMCHUIL COCTABIATH YPABHEHHA PEAKIMH PasTMMIILIX THIOB,
TOMHBIC M COKPAMEHHEIE YPABHCHUA DPCAKUMH HOHHOrO OOMEHA, YIHTHBAZ YCIOBHS, NPH
KOTOPEIX 3T PEAKIIAN HAYT N0 KOHIA,

- cIOPMMPOBAIHOCTE YMEHK) TPOBOANTS PEAKIHH, TOATBEPHMAIONIIE KAYCCTBEHHBLI
COCTaB  pPAsNHYHBIX HEODPIaHMYECKUYX BOMIECTB, PACIO3HABATE ONBITHEIM TIYTEM HOHB,
OPHCYTCTBYIOUIKE B BOAHBIX PACTBOPAX HEOPraHUYECKMX BEIIECTE;

- cHhOpMUPOBAUHOCT,  YMEHHWA  PACKPHIBATE  CYMHOCTH OKUCANTENHHO-
BOCCTAHOBATENLHRIX PEAKIIA FIOCPENCTBOM COCTABIERNA SNEKTPOHHOTO GATAHCa YTHX PeAKIT;

- c(hOpMUPOBANHOCT: YMERNiT 0GBICHAT 32BHCHMOCTE CKOPOCTH XMMHIECKOH PEaKIUK
Or pasmEYHBIX (AKTOPOB; XapakTep CMCIIECHWS XUMUYECKOTD PABHOBCCHA B 3ABHCHMOCTHE OT
BHEUIHEro Bo3AcHCTBIA (nprHEmHEn Jle Hlaremse);

- ccpopwmpoaaanoms YMeHHI XapaKTePU30BATE XHMI4ECKUE NPOLECCH, JIEKAUTHE B
OCHOBE NPOMBIIUIEHHOTO TIONyICHNS CepHO KFCTOTEI, AMMHaK, 4 TAKXKE CHOPMUPOBAHHOCTE
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DPEACTABJIEHEN 06 O6UMX HAYIHBIX TIPUHIPIIAX H IKOIOTHYECKHX UpoGIEMAX. XHMHIECKOTO
NPOU3BOXCTBA;

- COPMHUPOBAHHOCTE YMEHMHI NPOBOAUTS BEMHCICHHA C HCTIONE3OBANHEM MOHATHS
«MaccoBag O/ BEMICCTBA B PACTBOPE», OOBEMUBIX OTHOWIEHMH Ta30B NP XIMHUCCKHX
PCAKLFAX, MACcChl BEINCCTBA IUIH 00BEMA ra30B II0 M3BECTHOMY KONMUECTBY BELIECTBA, MACCE
Wi 00BEMY ONHOFO U3 yYACTBYIOMMX B PEAKIH BEINECTS, TEILIOBOFO afidexTa peakiym Ha
OCHOBE 3AKOHOB COXPAHCHIL MaCCHL BELIECTS, IPEBPAIICHIAA H COXPAHCHIL JHSPTHH,

- clOPMUPOBAHHOCTE yMEHUH COBIIONATE NMPABHIIA TIONE30BAHMS XUMHIECKON OCY IO
H 1a60paTopHEIM 00OPYZOBAHKMEM, A TAKKE IIPARIIA OOPALICHES C BEMIECTRAMM B COOTBETCTRMH
© MHCTPYKITESA MU 1O BBIMONHEHHIO ab0pATOPHEIX XHMHUTECKHX OITHITOR,

! - chOPMIPOBAHHOCTh YMCHMI ILIAHMPOBATE W BHITONESTE XHMUHECKHA SKCTHCPHMEHT
(PasIOKCHHE MepOKCRIA BOXOPONA B NPUCYTCTBHH KATATH3ATOPA, ONpENE/ICHHE CpemBE
PacTBOPOB BEMECTS ¢ NOMOMBI0 YHUBEPCANBHOTO HHAMKATOPA, BIMHAE PAINYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHTICCKOH peakumu, PEAKUAM HOHHOTO OOMEHA, KAWECCTBEHEBIE peaKuud Ha
cynbdar-, KapboHaT- ¥ XJNOPHI-AHMOBLL, HA KATHOH aMMOHHS, PEIIeHUE SKCICPHMEHTATHHbIX
sanay mo TeMaM «Metammey ¥ «HeMeTamiel») B COOTBETCIBMM C OpABHIAME TEXHUKH

GE30ACHOCTH IPH OOPALEHAH ¢ BOMCCTBAME | NA0OPATOPHBIM 000pY AOBAHHIEM, MPEACTABIATE
PE3YMBTATEl XMMMHYECKOTO JKCHEPHMEHTA E (JOPMC 32NHCH YDABHEHAH COOTBETCYBYHOMIHX
peaKuyii u GopMyTHPOBATH BEBONBI HA OCHOBE STHX PEAYASTATOB,

- chOPMIPOBAHHOCTE YMEHUIL KPUTHHEECKD AHATH3HPOBATE XHMAYECKYIO HHPOPMAIO,
TONYIaeMyF0 M3 DasHbIX HCTOYHMKOB (CPEICTBEZ MACCOBOH KOMMymwkammy, WHTEpHCT u
ApyIHxK);

- c(opMHPOBAHHOCTL yMeEAMil COGMONATL IPABHIA IKOIOTHIECKH uenecoodpasHoTo
TOBCICHES B OWITY W TPYAOBOH IEATENBHOCIM B LEMIX COXDAHEHUS CBOETO 3XOPOBhS W
OKPY3QIOIMEH MPEPOIHOM Cpebl, OCOSHABATH OMACHOCTS BOSACHCTBHL HA XHBHIE OPraHUSMDI
ORpENE/ICHHEIX BEMECTB, MOHMMAL oMbicH mokasaremst IITIK, noscrire Ha mpEMepax criocoGhl
YMEHBIICHHA B APESOTBPANEHHS HX BPEIHON0 BO3KCHCIBUA Ha OPTAHN3M YeII0BEXa;

= st OGYMAIOIIIXCA ¢ OMPAHIHEHHEIMU BOSMOXHOCTAMH 3AOPOBLA. YMEHIE TPAMEHATE
3HAHHA O OCHOBHEIX JIOCTYIHELX MCTOLAX [IO3HAHUA REMIECTB M XUMIYECKHX ABNCHHIL,

- A CREMEIX B CHAOOBHASINMX OOYUAIOMIXCS: YMEGHHE HCHONB3OBATH pembedHO-
TOUEYHYIO CHCTeMY oGo3Hagermit J1Bpatin i sanucy XuMugeckix Gopmyar.
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V. TEMATUYECKOE IIJIAHUPOBAHUE

10 KJIACC
KoanuecTno yacos JIIEeKTPOHHbIE
Na (madpossnie)
1 anMe T a . .
wh Haum Honaqne Pa3eioB H TeM OPOrPaMMBbI Beero KOIIT[:;OJILHBIB Hpax’rﬁﬂqecxne i ——
| paboThI padoTer pecypes:
Pasnen 1. Teopernueckue OCHOBbI OPraHHYeCKOH XuMumn
1.1 Ipenmer opranmdeckoii xumun. Teopus cTpoerms 3
) Opranmveckux coenuHenud A. M. byrieposa
Hroro mo pazneny 3
Paznes 2. Yraesogoponant _
2.1 IIpeenbHble yraeBOIOPOIEL — aNKaHE 2
29 HenpenenbHzre yrieBonopoast: alkeHs:, aTkagueHsL, 6 1
- AIKUHBI ,
23 ApOMATHYECKHE YIIEBOIOPOIEL 2
24 IIpupoHBIe HCTOYHHKY YIIEBONOPOAOR H UX 3 1
B nepepaboTKa
Hroro no paszaenxy 13
Pasnen 3. Kucnopoacoxep:xammue OPraHMYecKHe COCNUHCHMST
3.1 Cruptel. @enon , 3
3.2 Asenernpt. KapGorossie kucnoTsl. CloxHbie 3¢pupsl 7 1
3.3 YrIeBos! 3 1
Hroro o pasmeny 13
Pasnen 4. Azorconepkamme opraumgeckue coequneHns
41 = | AMUWHEI, AMHHOKHCIIOTHL Beiku ’ 3
Hroro o pasnexy 3

Paznen 5. BoicokoMoleKy JiipHBIE CoeuAeHus
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%.1 ‘ Inactmacest. Kayuyku. Bonoksa » 2 ]
| HUroro o pazxeny 2

OBIIEE KOJIMYECTBO YACOB 1O INPOI'PAMME 34 2 2

11 KIIACC

; KomuuecTro yacor JeKTpoHHbBIe
Ne (urdposnie)
| /i Hanwgenosanne Pa3de0B H TeM NPOrpaMMBbL Beero KOHT[%OJ[I:Hbl_e IlpaKTﬁuqecKue 06pazoBaTeEHLIe
paboTsl padorsl pecypebs
;I Pazxen 1. Teopernyeckne ocHoBe xumun
Crpoenne aromos. Tlepuomuyeckuii 3aKon 1
;’ 1.1 Hepronmaeckas cHcTEMAa XUMAYECKIX HIIEMEHTOR 3
! I Menneneesa _

1.2 C1pocHre BemectBa. MHOrooGpasue Bemects 4

1.3 XHUMHYCCKHAE PeaKIHu 6 1 1

HUroro no pasneny 13

Pazmen 2, Heoprannqecxcaﬂ XHUMHH |

2.1 Meramiet 6 1

2.2 Hemetamner 9 1 1

2.3 CBs3p HEOpraamuecKux u OPTraHMYECKHUX BEIECTB 2

Hroro no pasneay 17

Pasnen 3. Xumus u sxousun

3.1 ‘ X¥MUS ¥ KU3HB 4 '

Hroro no pasneny

OBIIEE KOJIHMYECTBO YACOB I1O ITIPOI'PAMME 34 2 3




22

VL. [IOYPOYHOE INIAHUPOBAHHUE

10 KJIACC

Tema ypoxa

KoauuecTBo uacon

Beero

KonTpoabunie
paboThbi

HpaxkTuyeckue
paGoTur

Hdara
H3y"eHHs

JNeKTPOHHDbIE
nugpoBLIe
o0pasoBaTebHbIE

pecypcesl -

Ilpeamer opranuveckoli XuMuH, e&
BO3HMKHOBEHHUE, Pa3BHTHE U 3HAYCHHE

Teopus cTpoenus opraHEYecKkux coenHHEHNIT
A M.BytiepoBa, €€ OCHOBHEIE MOIOKEHHUS

[IpencraBnenne o xiaccupuraman OpPraHNYECKHUX
BemecTB. HomenkaTypa (cucreMaTuueckas) u

TPHUBHAJIBHEIC HAa3BaHHUY OpPraHu4vcCKUX BEIICCTR

AJIKaHBI: COCTAB M CTPOCHHE, TOMOJIOTHYCCKI pn

MeraH u 31aH - npocTeituine npeacTaBUTENH
AITKAHOB

~N N A

AJIKEHEI: COCTAB M CTPOEHHE, CBOMCTBA

OTUIIEH M TIPOIHIIEH - NPOCTEHIINE IPENCTABHTENH
ANIKEHOB

Ilpaxtuueckas paGora Ne 1. «Ilonydenue stamena u
U3YYCHHE €r'0 CBOIMCTRY

10

Anxanuensl. byramuen-1,3 u metun6yramuen-1,3.
llonyyerne CHHTETHYECKOTO KAy IyKa M Pe3HHbI

| ATIKHHBI: COCTaB B OCOGEHHOCTH CTPOSHH,

TOMONIOTHYCCKHMIA PSIZI. AIETHIICH - IPOCTEHIITIA
TIPEACTaBUTENb ATKHHOB

11

Bhruucnenus o ypaBHeHHIO XHUMATECKON PeaKIlHy

12

ApeHsl: 6eH301 # ToNyo. TOKCHMYHOCTD apeHOB

13

Fenmernueckas CBA3b YII€BOAOPOOOB,
IPHHAINICKAX K PasIMIHBIM KJIaccaM

14

TTpypoHEIe HCTOIHUKH YIIEBOTOPOOB:
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IPHPOJIHBNA ['43 U IOMYTHEIS HeQTAHEIE rask,
HEQTH U IPOJYKTHI €€ nepepaboTku

IIpuposHbIe HCTOUHMKH YTITeROIOPOLOE:

«Kucnoponconepikaniue opraumaeckue

15 HPHUPOJHBIA Ia3 K MONYTHEIE He(hTSHbIE Ta3kL,
HEe(PTH ¥ IPOAYKTHI €8 NepepaboTKH
16 Kontponshas paboTa no pasgeny «YTIEeBOOPOBI» 1
17 [IpenenbHEie 0{HOATOMHBIE CIIMPTHL: METAHON
aTa”oi. Bonopoanas cesse
18 MmuoroaroMHEIe CAPTEL: OTHIICHTTHKOIIb A
IIIALEPUH
5 DeHOIL: CTPOSHUE MOJIEKYJIBI, (PU3HUCCKHE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE
20 Anpreruast: GOpMAaNbIETU/] B aleTaIbIeTHL.
Aneron _
1 OnHOOCHOBHEIE IIPEAEIbHEIE KAPGOHOBEIE
KUCIOTEL: MypaBbHHAS M YKCYCHAs
2 ' HpaKTHHfCKaﬂ pabota Ne 2. «Cpoiictsa pacTBopa
YKCYCHOM KHMCIIOTEI»
23 CreapuroBas # ON€HHOBAs KHCIIOTEL, KAK
IPCACTABHTEIH BHICIINX KAPOOHOBEIX KHCIOT
24 Mrina kak COJH BBICHIHX KapOOHOBBIX KHCIIOT, HX
Mofolee feHcTBrE
25 CitoxHbIe 3QUpPEI KaK IPOH3BOXHEIE KAPGOHOBEIX
KACNOT. ['Mpoim3 clI0KHBX 3¢ HpoB
26 JKupBL: THAPONIN3, IPUMEHEHNE, GHONOTHYECKAS
| POJIB XKHPOB
v 27 VIeBosL: cocTas, Kiaccnbrkams. Baxmeiinre P ——
UPEACTABUTENH: TIIOK033, PPyKTO3a, caxaposa
28 | Kpaxmai v neamonosa Kax IPUPOTHEIC DOJIMEPEI
29 | Kontpomsnas pabora mo paszemy | 1
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_ COSIMHEHHUS)
30 | AMEHBI; METHIAMUH 4 aHIIMH 1
AMHIHOKHCIOTHI KaK aMpOTepHBIE OPraHuIeCcKue
31 COSJTMHEHHS, UX OHOIIOTHYECKOE 3HaYeHUe, 1
IenTuast ‘
1 Besiku KaKk IPHPOIHEIE BRICOKOMOTIEKYJIAPHEIE | h
COCIMHECHUSA ]
33 OcHoBHEIE TIOHATHS XMMHAH BHICOKOMOIEKYIAPHBIX 1
COeUHEHMIE
34 OCHOBHBIE METOAbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX 1
coenuneHu#. 111acTMACCH, Kay4yKH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB IO 34 2 2
IIPOT'PAMME
11 KJIACC |
______ KoandecrBo yacoB JIIEKTPOHHBIE
Ne ara H(PPOBLIE
o/ Tema ypoxka Beero | KOBTpoIbHEIe | HpakTiaeckne ll?-ffl‘leliﬂﬂ Oﬁp:IISOtheJILHLI .
padoThI paboThl pecypesr
1 XUMUYECKHH 1eMeHT. ATOM. DIEKTpOHHAsT 1
KOHOHUTYpanus aTOMOB
[eproguueckuii 3axoH u [lepuonngeckas cucrema
2 xumHgeckux eMenToB J. M. Menneneena, nx 1
CBs3b C COBPEMEHHOM TeopHeil CTPOCHHS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB XUMHYECKIX
3JIEMEBTOB U UX COCUHEHUH 110 IPyImaM 1
3 | IeprofaM. JHAYCHIE IePHOIMIECKOro 3aK0Ha K 1
| cucTeMBI XUMHYeCKuX 2nemenToB J|. M. Mennencena |
B Pa3BUTHH HAYKH '
Ctpoenne BemecTBa. XMMHUYECKAd CBI3b, €& BUJIEL
4 MeXaHHM3Mbl 00pa30BaHEs KOBAJIICHTHOM CBA3H. 1

| Bonoponmnas cBsa3p




|
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BajeHTHOCTB. OneKTpooTpHiaTebHOCTE. CTENeHb
OKHCIICHU1. BemecTBa MOJIeKy LIpHOTO 1
HEMOJIEKYJSIPHOI'O CTPOCHHS

[TonaTue 0 mucnepcHpX crcTemax. VicTHHHEE U

KOJUIOMIHBIE pacTBOPHL. MaccoBag 1011 BemecTra
B pacTBope

Knaccuduxarmst u HOMEHKIIATypa HeOpraHuYecKnx

| COSIMHCHUH. FCHGTPI‘-IGCK&SI CB}IL’-L HeOpI‘aHI/I‘ICCKHX

BGH_[CCTB PAa3InYHBIX KIIACCOB

Knaccuukanus xumudeckux peaxuuii B
HeopraHqucxoﬁ ¢ opraHI/ItIecKoﬁ XHMUY. 3aKOH

LTATTLT

IPEBPAIICHUS] SHEPTHU NPH xmapmecxux peaKIuax

Cropocts peaxnun. OGpaTuMble peakiu.
XUMHYECKOE PABHOBECHE

10

Ilpaxtiueckas paGora Ne 1. «Biusaue pazmrmamnx
(akTOpOB Ha CKOPOCTH XUMHIECKOH PeaKImm»

11

OneKTponuTHYEcKas guccommanus. [ToHgTae o
BozopoaHoM nokasarene (pH) pactBopa. Peaknuu
HOHHOTO 00MeHa. ['HApOIM3 OpraHuYecKuX u

| HSOPraHW4eCKHX BEINECTB

12

OKI/ICJII/ITCJIBHO-BOCCT&HOBHTCJIBHBIB' PeaKuu.

TlonsTHe 06 3neKTpONH3e PacIIaBoB K PacTBOpOB
colen

13

 Konrpomsras pabora o pasneny «Teopermueckue
| OCHOBBI XHMHWH»

14

Meranner, nx nonoxenue B [lepuopmuecxoit .
| CHCTEME XUMMYECKUX dNemenTos I, Y.

Menpneneesa 1 0ocobeHHOCTH CTPOCHHUS ATOMOB.

Obnue pusngeckue cBOCTBA METAILIOR

st D § gy

15

CrnaBel METATUIOR. SJIeKTpOXHMHtIeCKHH psg

| HalIpsDKCHMHA MCETAILIOB

e TRy
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16

XyMu4ecKue CBOMCTBA BaXKHEHIIMX METAJIIOB
(HaTpmit, KA, KATBHA, MarHuH, aFOMUHHIIA) 1
HX COSMHEHMHA

17

XuMudecKHe CBOWCTBA XpoMa, MEJIH B HX
coeMHEHMH '

18

XAMAUECKHIE CBOMCTBA IIHHKA, JKETe3a U uX
COCIVMTHEHUM

W AR g

19

TIpaktugeckas pabora Ne 2. "Penenue
SKCIHEPEMEHTANBHBIX 337189 IO TeMe «MeTanmisi»"

20

Hemeramnel, ux monoxenre B Ilepromuaeckoi
crcTeMe xuMuueckux snemenTos .M. Menneneesa

HOCOOCHHOCTH CTPOCIHEL ATOMOB

21

Ousmyeckue CBOHACTBa HEMETAIIOB. AJUIOTPOIIHS
HeMeTauIoB (Ha IpuMepe KHUCIIOPOoa, CEpEL,
docdopa n yraepona)

22

XumMmugeckye CBOMCTRA raJOTCHOB, CEPBI ¥ HX
coeqaeHuii ' :

23

XuMHUecKre CBONCTRA a30Ta, pocdopa ¥ X
coelMHEeRH

24

XuMHYECKHE CBOMCTRA YIIICpOoa, KpEMHHS U HX
COCHUHCHUMI '

25

| Ilpumenenue BaXXHEHIAX HEMETAIUIOB M MX
| coenmpenni

26

Q06001ImenHre ¥ CHCTEMAaTH3AIUs 3HaHMiH 110 TEME
«Hemetamsl». BerayucIeHus 110 YpaBHEHUAM
XKHMHYECKUX peaxkiuil 1 TEPMOXHMHYCCKUC
pacuéTsl

27

Ipaktudeckas pabora Ne 3. «Perenue
SKCTIEpPUMERTAIBHBIX 337184 1o TeMe "HemeTamisr"»

28

Konrponsaast pabora o TeMam « MeTayLiED) 1
«Hemerayumnsny ‘

29

Heoprauudeckue ¥ OpraHuYecKHe KACIOTEL.
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Heoprasudeckue 0 OpraHu4eckre OCHOBAHUS

AmpoTEpHEIE HCOPTAHHIECKUE M OPraHHICCKHE

FRISTIP S-S

INPOT'PAMME

130 COeIMHEHH . | eHeTHIecKast CBA3b HEOPraHMIECKHX 1
¥ OPraHUYECKIX BEUIECTB
Pons xumun B o6ecniedenun 3KOIOTHIECKOI,
131 SHEPreTHYeCKo U MUIEBOH Oe30IMaCHOCTH, 1
Pa3sBUTHH METUIIHHEI
39 IIpencraBnenus o0 ob6mMux Haytmf,n{vnplmuunax 1
IIPOMBIIICHHOTO NONYUYCSHHUS BAXKHEHIIINX BEINECTR
33 Yenosek B MUpE BEINECTB M MATEPHATIOR
34 XUMHS ¥ 37I0POBLE YemnoBeKa 1
OBHIEE KOJIMYECTBO YACOB IIO 34

T T N I AT N S e
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VIL YYEBHO-METOJHYECKOE OBECHTEYEHHE OBPA3ZOBATEJ/IBHOI'O
IIPOLECCA

7.1. OGABATEJIbHBLIE YUYEGEHBIE MATEPHAJIBI /14 YYEHHKA

1. Xmmusa, 10 xnace/ Pymsuruc T'E., dempaman .., AKmioHepHoe 0OHECTBO
«H3parenscTBo «IlpocBeImeHe)

2, Xumui, 11 kmace/ Pymsurue I'E., @emsaman ©.T., AKL[HOIIepHOC obmecTBO
«HM3zarenscTro «llpoceemenme» .

7.2. METOAMIECKHUE MATEPHAJIBI ,ZI.IIH YUHUTEJA

1, Xmyus, 10-11 kaace /JMmaxTiaeckmii MaTepran., A M. Pageixuii.

7.3. TH®POBLIE OBPA3OBATEJILHBIE PECYPCHl H PECYPCH! CETH
HHTEPHET '

Yuupy

SAKnacc

Hupoypox

Poxcdopa

LR A3 14

XKykos Hukonan Anekceesud
C=RU, O="BOY ""YyBaLuckumn
kapeTckun kopnyc MPO nm.
A.B. KouetoBa""', CN=>KykoB
Hukonan Anekceesuy,
E=cheb_kadet2008@mail.ru
S NOATBEPXAAL 3TOT
OOKYMEHT cBOem
yAOCTOBepSoLLEeN MOAMUCHIO
r. Yebokcapbl
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