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IHosicuuTenbLHAA 3aIHCKA

VY4eOHblii npeaMeT «XUMUs» Ha ypPOBHE YIITyOJEHHOTO H3YYEHHS 3aHHMAET Ba)KHOE
MECTO B CHCTEME €CTEeCTBEHHO-Hay4dHOro oOpazoBaHus ydamuxcs 10—11 kmaccoB cpennei
WIKOJIBI  M3ydeHue mipeamera, peanusdyeMoe B ycJoBUsX —AuddepeHUUpPOBAHHOTO,
poUITbHOTO 00yYeHUs, TPU3BAHO 00ECIIEYUTh 00IIe00pa30BaTEIHHYIO U OOIIECKYIBTYPHYIO
MOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JJIsl ajanNTallMd HUX K OBICTPO
MEHSIIOIIMMCS YCIIOBUSIM JKH3HU B COLIMYME, a TaKXKe JUISI MPOJOJKECHUSI OOydeHUs! B Cpel-
HUX CICIUATBHBIX U BBICHINX YYCOHBIX OpPraHU3allUsIX, B KOTOPBIX XUMUS SIBISETCS OJHOU
W3 NPUOPUTETHBIX TUCIUTIINH

B nanHO#il mpumepHO# pabouell mporpaMMe Ha3HadeHUE NpeaMeTa «XUMUsDH) MOIydaeT
MOAPOOHYI0 HMHTEPHPETAlMI0 B COOTBETCTBUM C OCHOBOIOJIATAIOIIMMH IOJOKECHUSIMH
Crangapra O B3aUMOOOYCIJIOBJIGHHOCTH LE€JIE€H, COJIEpXaHUs, pe3yibTaTOB  OOydeHUs U
TpeOOBaHUN K YPOBHIO MOATOTOBKHU BBITYCKHUKOB CBUJIETEILCTBOM TOMY SIBIISIFOTCS CIEAYIOIIUE
BBITIOJTHSIEMBIE TIPOTpaMMON (PYHKIIUH:

— nH(}OPMAIIMOHHO-METOTUYECKasl, peanu3anus KOTOPOH oOecrieunBaeT
MOJIy4YeHHE MPEACTABIICHUS O EJISIX, COJIEPKAHNH, OOIIEH cTpaTeruu 00y4eHUs, BOCITUTAHUS
U pa3BUTUA OOYydYaIOIIMXCS CPEACTBAMH IIpEIMETa, M3y4aeMOro B paMKaX KOHKPETHOTO
npodus;

— OpraHM3allMOHHO-TUTAHUPYIOIIAsi, KOTOpasi TMpPEeIyCMaTpUBAET OIpeecHue:
NPUHIUIIOB CTPYKTYPUPOBAHUS W IOCIIEIOBATEIBLHOCTH  HW3Y4YEHHS  y4yeOHOro Marepuana,
KOJIMYECTBEHHBIX W KA4eCTBEHHBIX €ro XapaKTepUCTHK; TOIXOJ0B K (OPMHPOBAHUIO
CO/IepKaTEIIbHOW OCHOBBI KOHTPOJII M OIEHKH 00pa30BaTEIbHBIX JOCTI)KCHUH OO0ydJaronIuxcsi B
pamMKax UTOTOBOM aTTecTalvy B popMe €IMHOrO TOCYAapCTBEHHOI'O JK3aMeHa I10 XHMHUHU

[Iporpamma nmnst  yriyONE€HHOTO W3Y4YEHUST XHUMHUH: YCMAHAGIUSAen WHBApPUAHTHOE
MpeAMETHOE COJCpKaHHe, OO0s3aTeIbHOE ISl M3YYEHHUS B paMKaxX OTACIBHBIX NpOodHIIeH,
npedycmampusaem pacupelneleHue | CTPYKTYpUPOBAaHHE €ro IO KjaccaMm, OCHOBHBIM
cojepKaTeNbHBIM JIMHUSIM/pa3sieslaM Kypca; oaém TpUMEpPHOE paclpeieneHue y4eOHOro
BPEMEHH, PEKOMEHIYeMOro JUIsi W3Y4YeHHs] OTACIBbHBIX TEM; npediazaem TPUMEPHYIO
MIOCJIeI0BATEIbHOCTh W3- YUYEHHs y4eOHOro Marepuajia ¢ y4&TOM JIOTMKH THOCTPOEHHUs Kypca,
BHYTPHUIIPEAMETHBIX M MEXIPEAMETHBIX CBSI3€H; 0aém Memooudeckyro uHmepnpemayuio
neneid W 3amad M3ydYeHUs ImpeaMeTa Ha YrioyOn€HHOM ypoBHE C YYETOM COBPEMEHHBIX
IIPUOPUTETOB B CHUCTEME CpEIHEro oO0pa3oBaHUs, COJIEPKATEIbHONH  XapaKTEPUCTUKHU
IJIJAHUPYEMBIX pPE3yJbTaTOB OCBOEHHUSI OCHOBHOM 00pa3oBaTesIbHON IPOTrpamMMBbl COO
(JIMTYHOCTHBIX, METAINpPEAMETHBIX, IPEIMETHBIX), a TAKXKE C YUETOM OCHOBHBIX BHJIOB YUEOHO-
MO3HABATEIbHBIX IEUCTBUN YyUEHHKa [0 OCBOSCHMIO COACP)KAHUS MpeaMeTa

Ilo Bcem Ha3BaHHBIM IIO3ULUSAM B IPOrpamMMe MPEAYCMOTPEHA IIPEEMCTBEHHOCTH C
00ydyeHHueM XMMHH B OCHOBHOM IIKOJIE

JlaHHas npuMepHas NOporpaMma CIY>KUT OPHUEHTHUPOM [JIsi COCTAaBJIEHHS aBTOPCKUX
pabouux nmporpamm 3a mpeaesaMu YCTaHOBJIEHHOW mporpamMmoi 00si3aTebHOM (MHBapUaHTHOMN)
COCTaBIISIFO- €W COJEp)KaHWsl TpenMeTa «XUMHS» OCTaéTcs  BO3MOXXHOCTH BBIOOpa €ro
BAPUATHUBHOMN COCTABIISAIONIEN, KOTOpPAsl JOJDKHA ONPENEIATHCS B COOTBETCTBUM C HAIIPABICHUEM
KOHKpeTHOTro npoduiist oOyueHus: ABTopaMy pabodYux NporpaMMm MOXKET ObITh MPEII0KEH UHOU
MOJX0J] K CTPYKTYPHPOBAHUIO Y4eOHOro MaTtepuaia U MoCiIeJ0BaTeIbHOCTH €r0 U3y4eHHs, CBOE
BUJICHHE TyTell M crmoco0oB (POPMUPOBAHMS CHUCTEMBI MPEIMETHBIX 3HAHWW, YMEHHMI U BHJIOB
y4eOHOH eI TeIbHOCTH, a TaKKE CUCTEMBI CIIOCOO0B U METOAUYECKHUX MPUEMOB IO Pa3BUTHUIO U
BOCIIUTAHUIO OOyYaroluxcs
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OBULIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA «XUMMUA»

B cootBeTctBUM ¢ KOHUENnTyaldbHbIMU mnojoxeHusiMu PI'OC COO o HazHaueHUU
IpeaMEeTOB 6a30BOTO U YIIIyOJIEHHOTO YPOBHEH B cucteMe nudhepeHInpOBaHHOTO 00yUEHHs Ha
3aBepmatomeid crymne- Hu mkoibl (10—11 kimaccel) y4eOHBI mpeameT «XHUMHs» Ha YPOBHE
yriyONIEHHOTO U3YUYEHHS HAIIPaBIICH HA peai3alliio IPEeEeMCTBEHHOCTH C MOCIEAYIOIINM dTarloM
MOJIyYEHUSI XUMHUYECKOro oOpa30BaHHS B paMKax HM3y4YCHUs CIHEUUAbHBIX €CTECTBEH- HO-
Hay4YHbIX U XMMHUYECKHUX NUCHHUIUIMH B By3aX W OpPraHHU3alMSAX CPEIHEro mpodecCHOHAIBLHOrO
oOpazoBanus B 310l cBA3M u3ydeHHe npeamera «XHUMHS» OPUEHTUPOBAHO MPEUMYILECTBEHHO
Ha pacUIMpeHue W yTiyOJICHHEe TEOPETUYECKON M MPAKTUYECKOW MOJI- TOTOBKH OOydYarommuxcs,
BBIOPABIIMX OIpeeIEHHBIN TPopUIb 00- yUEHHUs], B TOM YHUCJIE C MEPCIEKTUBOM MOCIeAYIOIIEro
MOJIy4YeHUSI XMMHUYECKOro oOpa3oBaHUsS B CPEOHUX CIEHHAIBHBIX W BBICIIMX Y4YEOHBIX
opranmzauusx Hapsagy ¢ »stum, B cBere TpeboBanuiit ®I'OC COO kx miaHUPyEeMbIM
pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNlbHON  MpOrpaMMbl  CPEeIHEro  OOILero
o0pa3zoBaHUsl H3y4YEHHUE MpeaMeTra «XHUMHUsD OPUEHTHUPOBAHO TAaKXKE Ha pelIeHue 3ajay
BOCIHUTAHHUS U COLUAIBHOTO pa3BUTHS oOywaromuxcs, Ha ¢GOpMUpOBaHHME Yy HHUX
OOIIEMHTEIUICKTYaJIbHBIX YMEHUH, YMEHHI palMoHalu3aluu y4eOHOro TpyJa B 00O0OIIEHHBIX
CIIOCOOOB  JIESITEIBHOCTH, MMEIOIIUMX MEXKIUCUUIUIMHAPHBIN, HAJANPEIMETHBIA  XapakTep
CocraBnstomiumMu  npeamera  «XuUMHS» Ha YpPOBHE YIUIYONEHHOTO U3YUYEHUS SIBISIOTCS
yriayonéHaele Kypcbl — «Opranudeckast xumus» U «OOmas u Heopranudeckass xumus» [Ipu
ONpPEeNEICHUH MTOAX0A0B K OTOOpPY M CTPYKTYpHOH OpraHu3alUM COAEPkKAHMUS STUX KypCOB B
nporpamMMe 3a oOcHOBY TipuHsAThl mnosokeHus OI'OC  COO o paznuuusax 06a3oBOro u
yI1yOaEHHOTO YPOBHEN U3YyUEHHUS TIPEI-

METa

OcHOBY cojiepkaHusi KypcoB «Opranudeckass xumus» u «OOIass 1 HeopraHudeckas
XUMHSD» COCTaBJISIET COBOKYIMHOCTb NPEAMETHBIX 3HAHUM M YMEHHUM, OTHOCSIIUXCS K
0a30BOMYy YyPOBHIO H3Yy4YC€HHsS MOpeAMeTra ITa CHCTeMa 3HAaHUK TMOJydaeT OompeAeiaEHHOe
TEOPETUYECKOE JONOJHEHHE, IIO3BOJISIONIEE OCO3HAHHO OCBOUTH CYILIECTBEH- HO OOJIbIINI
00bEM (akToNOrHYEeCKOro Marepuana Tak, Ha yriyOJIE€HHOM ypOBHE H3y4YCHHUs IIpeaMeTa
oOecrneueHa BO3MOXKHOCTh 3HAYUTEIILHOTO yBEJIUYEHHUs] 00bEMa 3HAHUN O XUMHUYECKUX dJie-
MEHTaX M CBOMCTBAaX WX COCJIMHEHUH HA  OCHOBE  PaCHIUPCHHUS U YTIIyOJICHUS
NPEACTAaBJIEHUN O CTPOCHUM BEIIECTBA, XUMUYECKOU CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHUS
peakumii, paccMaTpUBa€MbIX C TOYKHM 3pPEHHUS] XMMHUYECKON KHUHETUKH U TEPMOJUHAMHKU
HNzyuenne nepuoanyeckoro 3akoHa u Ilepuognyeckoil cHUCTEMBbl XUMHUUYECKHUX DSIJIEMEHTOB
0asupyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXaHHYECKHX IPEACTABICHUSIX O CTPOSCHHUH aToMa
XumMudeckasi CBSI3b OOBSICHAETCS C TOYKHA 3PEHUS DHEPreTHUYECKHUX H3MEHEHUH npHu eé
o0pa3oBaHUM U pa3pylLICHUH, a TaKXKe C TOYKH 3PEHHUS MEXaHU3MOB €€ O0Opa3oBaHUs
HN3ydyenne THUOOB peakmuii  gomoiHsieTcss  GOpMHUpPOBaAaHHMEM  TIpEJCTaBIEHHUH 00
AJIEKTPOXUMHMYECKHUX IMPOIleccax U AJIEKTPOJIM3E pacIilylaBOB M pacTBOPOB BellecTB B kypce
OPraHWYeCKOW XHUMHUHM TIPU PACCMOTPEHUH PEAKIIMOHHOW CIOCOOHOCTH CO- €IMHCHUU
yaensieTcss 0ocoboe BHUMaHHE BOIpPOCaM 00 JJIEKTPOHHBIX 3(deKkTax, 0 B3aUMHOM BIHUSHUS
aTOMOB B MOJIEKYyJIaX U MEXaHU3MaX pEaKIui

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COAEPKaHHUE KYpPCOB XUMHH yTIIyOJEHHOTO YPOBHS
M3Y4YEHHUs Ul KJIACCOB OMpeAeaéHHOro mpo- ¢uis (rimaBHbBIM 0Opa3oM Ha UX CTPYKTYpy H
XapakTep JIONOJHEHUNW K oOlield cucTtemMe MNpeIMETHBIX 3HaHWI) OKa3bIBalOT BIIMSHUE
CMEXXHbIE NpeaMeTsl Tak, HampuMep, B COJAEpKaHUM MpeaMeTa sl KIIAaCCOB XHMMKO-
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usuueckoro npoduis 60bIIOE 3HAUYEHUE OYyyT UMETh DJIEMEHTH y4eOHOTO MaTepuayia Iio
obmeit xumuu [lpu W3ydeHHHW mpenMeTa B JaHHOM CJIydae akIeHT OyIeT cJellaH Ha
OOIIHOCTh METOJIOB IIO3HAHUSA, OOIIHOCTh 3aKOHOB M TEOPHUMB XMMHH U B (PU3HKE: aTOMHO-
MOJICKYJISIpHasE TeopHsl (MOJICKYJIApHasi Teopust B (U3MKE), 3aKOHBI COXpPaHEHUS MacChl H
SHEPIruH, 3aKOHBI TEPMOIMHAMHKH, SJICKTPOJIN3a, PEJCTABICHUSI O CTPOCHUHU BEIIECTB U JIp.

B 10 e BpeMst B coJiepKaHUU MpeaMeTa JJjisl KJIaCCOB XMMHUKO-OMOJIOTHYECKOro Mpoduis
OoNbIIMI yAETBHBIA BeC OyJeT MMETh OpraHMdYecKass XuMus B 3Tom ciydae MmpemocTaBisieTcs
BO3MOYKHOCTh IS 00Jiee OOCTOATEILHOTO PACCMOTPEHHSI XUMUYECKOW OpraHU3allUuK KIIETKA Kak
OMOJOTMYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOHST, K IPUMEPY, TaKUe CTPYKTypHBIE
KOMITOHCHTBI, KaK JIUIMHUABI, OCIIKU, YIIIEBO/IbI, HYKJICHHOBBIC KUCIOTHI U Ap. [Ipu 3TOM 3HAHUS O
COCTaB€ M CBOMCTBax MPEICTABUTENIE OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIyXaT
OCHOBOM ISl U3YUYEHHS CYIIHOCTH IIPOIeCcCOB (POTOCHHTE3a, IbIXaHUs, MMUIIEBAPECHUS U .

B nnane dopmMupoBaHuUsi OCHOB HAyYHOTO MHUPOBO33PCHHUS, OCBO €HHUSI OOIICHAYYHBIX
METOJIOB TMO3HAaHWUS M OITbITa IPAKTHUYSCKOTO0 NPUMEHCHWsS HAyYHBIX 3HAHUW HW3y4YCHHE
npeaMera «XUMHs» Ha yrIyOJIEHHOM YpPOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBS3AIX C
yueOHBIMH MPEAMETaMHU, BXOJISIIIIUMH B COCTaB MPEJAMETHBIX obiacTen

«EcTecTBeHHBIC HayKH», «MaremaTudeckKue HAyKW» U «FYMaHI/I- TapHbIC HAYKU»

HEJA U3YYEHUSA
YYEBHOI'O ITPEAMETA «XUMWS»

[Ipyn n3ydenuu ydeOHOro mpeamera «XHUMHS» Ha YIIIyOJIEHHOM ypOBHE, TaK )K€ KakK B
OCHOBHOW M cpeaHel mkosie (Ha 0a30BOM ypOBHE), 3aJadeid NEPBOCTEIICHHOW 3HAYMMOCTH
aBisieTcs: GOpMU- POBaHUE OCHOB HAYKHM XMUMHUHU KaK OOJACTH COBPEMEHHOI'O0 €CTe- CTBO3HAHMS,
HpaKTI/I‘{eCKOf;I JACATCIIBHOCTHU YCJIOBEKA U OJHOI'O N3 KOMIIOHCHTOB MI/IpOBOf/'I KYJIbTYPbI Pentenue
9TOM 3a/lauM Ha yriy- OJEHHOM YpPOBHE M3y4E€HHUs IpeIMeTa MpPEeAroyiaracT pean3alfio TaKux
Leleu, Kak:

— (bopMHupoBaHHE MPEACTABICHUN: O MaTepHaIbHOM
€IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBJCHUU MPUPOABI; O MECTE XHUMHHU B
CHCTE€ME €CTECTBEHHBIX HAyK U €€ Bemylled poii B OOECMEYEHHH YCTOMYHMBOTO pPa3BUTHUS
YeIIOBEUEeCTBA: B PEHICHHH TPOOJIEeM HKOJOTMYECKON, »HHEepPreTMUYecKol ¢ Mulle- BOH
0e301acHOCTH, B pPa3BUTUHM MEAUIMHBI, CO3/IaHUM HOBBIX MaTE€pUaIOB, HOBBIX HCTOYHUKOB
SHEPTUH, B OOECIEUYEHUH PAIMOHATIBHOTO  MPUPOJOIOIb30BaHUS, B  (OPMHUPOBAHUM
MHPOBO33pEHUS W OOIIell KyIbTypbl YeJIOBEKa, a TaKXkKe OKOJOTHYECKH OOOCHOBAHHOTO
OTHOUIIECHHUS K CBOEMY 3/I0OPOBBIO U MPUPOIHON CPEJIE;

— OCBOCHHE CHCTEMBI 3HAHHWH, JISKANINX B OCHOBE XHMHWYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYyYHOU KapTHUHBI MHpa: (yHIa- MEHTAJIBHBIX TMOHSTHN, 3aKOHOB U TEOpHUU
XMMHH, COBPEMEHHBIX IPEACTABICHUN O CTPOECHWH BEUIECTBA Ha pPa3HbIX YPOBHIX —
aTOMHOM, UOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJSIDPHOM, O TEPMOJAMHAMMYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSX IPO- TEKAaHUS XUMHUYECKHUX PEaKLUU, O XHUMHYECKOM
paBHOBECHUHM, pacTBOpax M IUCIIEPCHBIX CHUCTEMax, OO0 OOIMMX HAyYHBIX TPUH- IUIaX
XUMHUYECKOTO MPOU3BOACTBA;

— dhopMupoBaHue y 0o0yJarommnxcs OCO3HAHHOT'O MOHUMAaHUSI
BOCTPEOOBAaHHOCTH CHCTEMHBIX XHMHYECKHUX 3HAHWH UISI OOBSICHEHUSI KIIOYEBBIX HICH U
MpoOJIeM COBPEMEHHON XWUMHU; IS OOBSICHEHUS W TPOTHO3HPOBAHUS SIBICHUM, WMEIOIINX
€CTECTBEHHO-HAYYHYI0O TIPUPOAY; TPAMOTHOTO peIIeHUs NpoOJieM, CBSI3aHHBIX C XUMHEH;
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MPOTHO3UPOBAHMS, aHAIM3a M OLEHKH C MO3MIIUN AKOJOTHYECKONW OE30MacHOCTH MOCICIACTBUN
OBITOBOM W TMPOU3BOJCTBCHHOW JICSATEILHOCTH 4YEJIOBEKAa, CBSA3aHHOH C XUMHUYECKHUM
MIPOU3BOJCTBOM, HCIIOJIL30BAHUEM U MEPEPAOOTKON BEIIECTB;

— YriyOJeHUe TPEICTABICHUH O HAYYHBIX METOJIaX MO3HAHUS, HEOOXOAUMBIX IS
MpUOOpETCHUS YMEHHH OPUCHTHUPOBATHCS B MUPE BEIIECTB M OOBSICHEHUS XUMHYECKHUX
HBHCHHﬁ, NMCHOIIIUX MECTO B HpI/IpOI[e, B HpaKTH‘{eCKOﬁ HACATCIIBHOCTU U I10- BCGHHCBHOﬁ KNU3HU

B mnnane peanuzanuy NEPBOOYEPEIHBIX BOCIHMTATENBHBIX W Pa3BUBAIOMMNX (YHKIIUH
IIEJIOCTHOM CHCTEMBI CPEIHEro oOIero oOpa3oBaHMs IMPH H3YYCHHH IMpeaMeTa «XHMHSI» Ha
yrIyOJIEHHOM YPOBHE OCOOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKHUE IeNIA U 3aJa4H, Kak:

— BOCIIMTaHUE YOSKAEHHOCTH B ITO3HABAEMOCTH SIBJICHUU NIPUPOIBI, YBAXKEHHS K
MIPOLIECCY TBOPYECTBA B OOJIACTH TEOPETUUYSCKHUX M NMPUKIATHBIX HWCCICAOBAHUNA B XHUMHHU,
(opmMupoBaHrE€ MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HaYKU;

— pa3BUTHE MOTHBAaLIMM K OOYyYeHHIO MW  TIO3HAaHUIO, CHOCOOHOCTEH K
CaMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE YCBOEHHUS OOIIIEUETIOBEUYECKUX LIEHHOCTEH;

— pa3BUTHE TIO3HABAaTEIBHBIX  HMHTEPECOB,  HWHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
crocoOHocTel o0yuaromuxcsi, popMupoBaHue

y HUX CO3HATEJIbHOTO OTHOIIEHHUS K CaMOOOpPa30BaHHUIO M HENPEPHIBHOMY OOpPa30BaHHIO
KaK YCJIOBHIO YCHEIIHOW MPOo(eCCHOHAIBHONW M OOIIECTBEHHOM IESTEIHHOCTH; OTBETCTBEHHOTO
OTHOUIEHHUS K CBOEMY 370POBBIO U ITOTPEOHOCTH B 3I0POBOM 00pase KU3HU;

— (bopMupoBaHHEe YMEHUN M HABBIKOB Pa3yMHOI'0 MPUPOIOIOIB30BAHUS, PAa3BUTHE
SKOJIOTUYECKOU KYyJIbTYpPbl, NPHUOOPETEHHE ONbITa OOIIECTBEHHO-TIONE3HON HSKOJIOTHYECKOU
JeSITEIbHOCTH

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe

Y4eOHbIil TIpeaMeT «XHUMHUS» YIIIyOJIE€HHOTO YPOBHS H3YUYECHHUS BXOJHWT B COCTaB
npenMetHoii obsactu «EctecTBeHHBbIe Hayku» Ero wu3ydeHwe MNpeayCMOTPEHO B Kiaccax
CCTCCTBCHHO-HAYYHOT'O IIpO- (1)1/1.]'[5{, HanpuMmep XHUMHYCCKHX, XUMHUKO-OMOJIOTHUYECKUX U
Meau- MMHCKUX B ATHX Kjaccax W3y4YeHHE JAHHOTO IMpeaMeTa TMPeayCMOTPEHO B 00BEME
ydeOHOH Harpy3ku He MeHee 2 4 B Henmento B 10w 11 xitaccax coorBeTcTBeHHO (110 68 4 B
roax) B TemarmueckoM TUIAaHUPOBAaHUU YyKa3aH pe3epB y4eOHOTO BPEMEHH, KOTOPBIH
PEKOMEH/IyeTCsl JUTSI peaiM3alliid aBTOPCKUX MOIAXOJ0B K HCHOJIB30BAaHHUIO Pa3HOOOPA3HBIX
dbopM opraHu3zaluy yaeOHOro mporecca

IVIAHUPYEMBIE PE3YJbTATBI OCBOEHUSI YYEBHOI'O IIPEIMETA

PI'OC COO ycraHaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOEHHUS OOyYaroIIUMUCS
MpOrpamMM CpEeHEro oOIIero o0pa3oBaHUs: JIMYHOCTHBIM, METANpPEAMETHBIM M MHpPEeAMETHBIM
HayuHo-meToanueckoil OCHOBOM i1 pa3paOOTKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHUSA
IIporpaMM CpeIHEero oOIero o0pa3oBaHMs SBISIETCS CUCTEM-HO-IAEATEIbHOCTHBIN MOIXO0/T



JJMYHOCTHBIE PE3YJIbTATHI

B cooTBeTcTBMM € CHCTEMHO-JEATEIBHOCTHBIM IOJIXOAOM B CTPYKTYpE JIUYHOCTHBIX
pe3yJIbTaTOB OCBOCHMSI MpeAMeTa «XHUMHUsS» Ha YPOBHE CpenHero oOiiero oOpa3oBaHUs
BbIJICJICHBI CJIIEAYIOLINE COCTABIISIIONINE: OCO3HAHUe O0YUYaroUIUMHUCA POCCHUMCKON Tpa’kIaHCKOM
WJIEHTUYHOCTH;, 20MOBHOCMb K CaMOpPa3BUTHUIO, CAMOCTOSITEJIBHOCTH M CaMOOIIPEJIECIICHUIO;
Hanuuue  Mmomusayuu K  OOYUECHHIO; 20MOBHOCMb U  CHOCOOHOCMbL  OOYYaAIOIIMXCS
PYKOBOJICTBOBAThCSI MPUHATHIMU B OOILIECTBE IpaBUIaMU W HOPMaMH TOBEICHUS; HaAluyue
MIPABOCO3HAHUS, DKOJOTHMYECKOM KYJIbTYpbl; CnocoOHOCmb CTa- BUTb 1EIW U CTPOUTH
’KU3HEHHBIE TUIaHbI

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS MpEIMETa «XUMUSD OTPAXKAIOT cHOpMUPOBAHHOCMb
ONbITa IO3HABATEJIbHOM M MPAKTUUYECKOH JeSITEIbHOCTH 00Yy4YarouMxcs B Mpoliecce peann3aunu
00pa3zoBaTeIbHON ACSATEIHHOCTH, B TOM YHCJIE B YacCTHU:

1. I'pazkaancKoro BOCHHTAHMS:

— OCO3HaHHUs  OOYyYaroIIUMHUCS CBOMX KOHCTUTYLIMOHHBIX npaB u
00s13aHHOCTEM, YBaXKEHHUS K 3aKOHY U MPAaBOHOPSIAKY;

— MPEACTABICHUS O COLMAIBHBIX HOPMAaxX M IPaBUJIaX MEKJIMYHOCTHBIX OTHOIIEHUHI
B KOJUJICKTUBE;

— TOTOBHOCTH K COBMECTHOH TBOPUYECKOW NESITEIbHOCTH IMPHU CO3JaHUU YUEOHBIX
MIPOEKTOB, PEHICHWH Y4YEOHBIX U II03HABATEJIbHBIX 3a/Jay, BBIIIOJHCHUH XUMHUYECKHUX
AKCIIEPUMEHTOB;

— CIIOCOOHOCTH TIOHMMAaTh H IIPUHUMATh MOTHBBI, HAMEPEHHs, JIOTHKY U
apryMEeHThI JPYTUX PH aHAJIW3€ Pa3JIMUYHBbIX BUJIOB YUYEOHOU AESITEIbHOCTH;

2. IlaTpuoTHYeCKOr0 BOCHHTAHUS:

— OCHHOCTHOI'0O OTHOICHHUA K HUCTOPUYCCKOMY HW HAYYHOMY HACJICIUIO
OTEYECTBEHHOU XHUMHUH,

— YBaXXCHUA K IIPOLECCY TBOPUYCCTBA B oOJactu TCOpUU U IMPAKTHUYCCKOTO
MNPpUIOKCHUA XHMHUHU, OCO3HAHUA TOIro, 4YTO JAAHHBIC HAYKW CCTb PE3yJabTaT JIHUTCIbHBIX
H&6J’IIO]1€HI/II71, KPOIIOTJIMBBIX OKCIICPUMCHTAJIBHBIX  IIOMCKOB, IIOCTOSAHHOI'O TpyJda y‘IéHI)IX
" TIPAKTUKOB;

— HUHTEPECAa U MO3HABATCIIBHBIX MOTHUBOB B IMOJYYCHHHU U IMOCJIICAYIOIICM aHAJIN3C
I/IH(I)OpMaLII/II/I O MMEPCAOBLIX JOCTHIKCHUAX COBpeMeHHOﬁ OTE€UYECTBEHHOU XUMUH,

3. ﬂyXOBHO-HpaBCTBeHHOFO BOCHIUTAHUSA:

— HPAaBCTBEHHOT'O CO3HAHUS, STHUYECKOTO TIOBECHUS;

— CIIOCOOHOCTH OIIEHUBATh CUTYaIlUH, CBSI3aHHBIC C XUMHUYECKUMU SIBJIICHUSIMU, U
NPUHUMATh OCO3HAHHBIE PELICHUs, OPUECHTUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH,

— TOTOBHOCTH OIIEHHWBAaTh CBOE TOBEJACHHE M TIOCTYNKH CBOMX TOBapHILIEH C
MO3UIIMHA HPABCTBEHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHMS IOCJICICTBUN MOCTYMKOB;

4. ®opmupoBanus KYJIbTYpPbI 310pPOBbS:

— IIOHUMaHMH IEHHOCTEN 340pOBOT0O u 0e30ImacHOro o6pa3a JKU3HU,
HCO6XOI[I/IMOCTI/I OTBCTCTBCHHOI'O OTHOIICHHUA K CO6CTB€HHOMy (I)I/IBI/I‘-ICCKOMy U TICUXUYCCKOMY
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3JI0POBBIO;

— coOmoeHus1 TpaBwyl  Oe30MacHOro OOpallleHHsi C  BellecTBaMu B OBITY,
MTOBCEHEBHOM JKM3HU, B TPYIOBOU NEATEIBHOCTH;

— MOHMMAaHMS [IEHHOCTH TMPAaBUJI MHIMBHUIYAJbHOTO M KOJJIEKTUBHOI'O 0€30I1acHOTO
MOBEJICHUSI B CUTYAIUSAX, YTPOXKAIOLINX 3J0POBBIO U JKU3HU JIIOJICH; OCO3HAHMS TOCIECACTBUA U
HEIPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHUS aIKOT0Isl, HAPKOTUKOB, KypeHUS );

5. TpynoBoro BocnuTanus:

— KOMMYHHUKaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-HUCCIIE10BATENbCKOM
NEATENIbHOCTH, OOIIECTBEHHO  IIOJIE3HOH, TBOPYECKOMH APYrHUX BUIAX ACSATEILHOCTH;

— YCTAaHOBKM Ha aKTMBHOE Y4YacTHE B PELICHHUH INMPAKTHYECKHUX 3aJlad COLMAIbHOMN
HalpaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

— WHTEpeca K MPaKTUYECKOMY HM3YYEHHIO Mpodeccuili pa3nuyHOro poaa, B TOM
YHCJI€ HA OCHOBE NPUMEHEHUS IIPEIMETHBIX 3HAHUM IO XUMHUM;

— YBaXXEHUS K TPYLY, JIFOJSM TPyJla U pe3yJibTaTaM TPYHAOBOM JE€ATEIbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYAJILHON TPAaeKTOPHUU 0Opa3oBaHUs,
Oynymieit npodeccun U peanusanuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB B IOTPEOHOCTEN 00IIIeCTBa;

6. 9K0/JI0rHYECKOT0 BOCHHTAHHS:

— SKOJIOTMYECKH I€JIECOO0PAa3HOro OTHOLIEHUS K MNPUPOJE KaK HCTOYHHUKY
CYILIECTBOBaHUs KU3HU Ha 3eMIl€;

— IMOHUMaHMUs TIJI00aJbHOIO XapaKTepa JKOJIOTrMYECKUuX IpolsieM, BIMUSAHUS
SKOHOMHYECKHX MPOLIECCOB HA COCTOSTHUE NMPUPOJHON U COLIMAIIBHON CpEnbI;

— OCO3HAHUS HEOOXOJMMOCTH MCIIOIB30BaHUS JIOCTHXKEHUM XUMMU JJIsI pelIeHUs
BOIIPOCOB PALMOHAJIBHOTO IIPUPOAOIIOIb30BAHHS;

— aKTUBHOTO HENPUATHSA JEUCTBUM, MPUHOCAIIMX Bpel  OKpYy>Karollen
NPUPOJHON cpenie, yMEHHSI MPOTHO3UPOBATh HEOIArONPUATHBIE YKOJIOTHYECKHUE MTOCIEICTBUSA
NpeAIIPUHUMAEMBIX JEUCTBUU U NPEAOTBpALIATh UX;

— HAJIUYUs PA3BUTOIO DKOJOIMYECKOIO MBIIUICHUS, DKOJOTHMYECKON KYJIBbTYpHI,
OIIBITA JEATEJIbHOCTU DKOJOIMYECKOM HAIpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATbCSI HMHU B
[103HaBaTEJIbHOW, KOMMYHUKATUBHOM M  COI[MAJIbHOM  MpPAaKTUKE, CIIOCOOHOCTU U YMEHHUS
aKTHMBHO IMPOTHUBOCTOSITh UJIEOJIOTHMU XeModoOuu;

7. HCHHOCTI/I HAYYHOT'0 MO3HAHMA:

— MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKU
1 OOIIECTBEHHON MPaKTHUKU;

— MOHUMaHMS CHeUu(UKA XUMHUA KaK HAayKd, OCO3HaHusi €€ polu B
(hopMHUpPOBaHUH PAIIMOHATIBHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUM IIEJOCTHOTO TMPEACTABICHUS
00 OKpYyXarIleM MHPE KakK O €IWHCTBE NMPUPOJIBI U YEJIOBEKA, B TIO3HAHUU MPUPOJIHBIX 3a-
KOHOMEPHOCTEH U perIeHur mpoOJieM COXpaHEeHHUS TPUPOTHOTO PaBHOBECHS;

— yOeXXAEHHOCTH B 0CO00# 3HAUMMOCTH XUMHUH I COBPEMEHHOM ITUBUJIN3AIINHN: B
e€ TYMaHHUCTHYECKOW HAmpaBJICHHOCTH W BaXXHOW PpOJM B CO3JaHUM  HOBOW  0a3sbl
MaTepUAITLHOMN KyJIbTYpbl, B PEIICHUH TJOOAIBHBIX TIPOOJIEM YCTOWYHUBOTO Pa3BUTHSA
YeJIOBEUECTBA — CHIPhEBOM, DHEPreTHYECKOM, MHUIINEBON M DKOJIOTHUYECKON Oe30MacHOCTH, B
pa3BUTUH MEIUIIMHBI, OOECIMEUYeHUN YCJIOBHUM YCHENIHOTO TpyAda ¢ DKOJIOTUYECKH
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KOMG(OPTHOM KU3HU KAXKIOTO YjeHa OOIIEeCTBa;

— CCTCCTBCHHO-HaquOﬁ rpaMOTHOCTU: IMOHUMAHUS CYHIHOCTU MCTOJOB IO3HAHUA,
HCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAYyKax, CIIOCOOHOCTH HCHOIb30BaTh HOJIy4aCMbIC 3HAHUA
JUIA aHaJIu3a U OOBSACHEHMs SBJICHUM OKpYX AIOIIEro MHUpa M IPOUCXOJALIUX B HEM
I/I3MCHCHI/H>’I; YMCHHUA [OCJIATh 000CHOBaHHBIE 3aKIIFOYCHHA Ha OCHOBC HAYYHBIX (baKTOB u
HMCIOIUXCA JaHHBIX C OCJIBIO IMOJYUYCHUA AOCTOBCPHBIX BBIBOOB,

— CITOCOOHOCTH CaMOCTOSITEIFHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS PEIICHHS
HpO6JICM B PCAJIbHBIX KU3HCHHBIX CUTYAUAX;

— WHTEpeca K MO3HAHUIO, MCCIIEeT0BATEIbCKON NESITeIbHOCTH;

— FOTOBHOCTH M  CHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
CaMOO6pa3OBaHI/IIO, K aKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUMW 10 XMMHHU B COOTBETCTBHH C
KN3HCHHBIMH HOTpe6HOCT}IMI/I;

— WHTEpeca K OCOOEHHOCTSAM TpyJa B pas3lUyYHBIX cdepax MnpodhecCHOHATBHON
NeATEeIbHOCTH

METAIIPEIMETHBIE PE3YJIbTATBI
MeranpenMeTHble pe3yJibTaTbl OCBOCHHUS Y4eOHOro mpeaMera

«XuMUs» Ha YPOBHE CpegHero oOmero oodpa3oBaHUSl GKIHOUAIOM. 3HAYUMBIEC IJIsI
dbopMupOBaHUSI MHPOBO33PEHUSI OOYYAIOIIUXCS MEXKIUCIHUIUIMHAPHBIE (MEXIPEIMETHBIE)
oOIIIeHayYHbIE TIOHSTHUS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOW KapTHUHBI MUpa U cOneruuKy
METOJIOB ITO3HAHMUSI, UCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHS,
SIBIICHUE, MPOLIECC, CUCTEMa, Hay4YHbIN (PaKT, MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHUsi, UCCIeJOBaHUE, HAOJIOJACHUE, U3MEpPEHHUE, SKCIECPUMEHT W JIp ); YHUBEPCAIbLHBIC
y4eOHbIe JIEUCTBUSL (mo3HaBaTenbHbBIE, KOMMYHUKATUBHBIE, pPETYISATHUBHBIC),
oOecnieunBaromue  GopMHUpPOBAaHUE  (PYHKIIMOHATBHOW  TPaMOTHOCTH W COIMAIIBHOMN
KOMIIETEHIIMU OOy4YarolIMXCsl; CHOCOOHOCTh OOYyYarolIMXCsl MCHOJIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MUPOBO33pEHUYECKUE 3HAHUSI U YHUBEP- cajlbHble yueOHbIE JI€HCTBUS
B IIO3HABATEJIIBHOW U COLMAIIBHOMN MMPAKTHUKE

MeTaHpeILMeTHLIe PE3YJIbTAThl OTPAXKAKT OBJIAACHUC YHHBCPCAJIbBHBIMHA yqe6HI>IMI/I
MNO3HAaBATCJIbHBIMHU, KOMMYHHUKATHUBHBIMHU U PCTYJIIATHUBHBIMHU JOEUCTBUSIMU.

OBJaageHue YHHUBeEpPCAJbHBIMU Y4eOHBIMHU NOo3HABATEJILHLIMHU
aemMcTBMsIMMU:
1. ba30BbIMH J10THYECKHMMH JeiCTBHSIMH

— CaMOCTOSITENIbHO (POPMYIMPOBATH U AKTYaJIU3UPOBaTh MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOpPOHHE; OIPENEISITh LEJIH JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUM UX
JIOCTUKEHUS, COOTHOCUTDH PE3YJIbTAThl JESITEIBHOCTH C MOCTABICHHBIMU LESMHU;

— HCNOJIb30BaTh TMpPU OCBOEHUM 3HAHUM TMPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJIETIATH XapaKTepHbIe MPU3HAKU MOHSTUN W YCTaHABJIMBAaTh UX B3aWMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHUS JIJIs1 OOBSICHEHUSI OTJIEIBHBIX (PAKTOB U SIBICHUI;

— BbIOMpAaTh OCHOBaHUS M KpPUTEPUH JUISI KiIacCU(UKAIMM BEIIECTB U
XUMHUYECKUX pEaKLHii;

— yCTaHaBIMBaTh  NPUYUHHO-CIEJICTBEHHBIE  CBSI3M  MEXIY  H3y4aeMbIMH



SIBIICHUSIMH;

— CTPOUTH JIOTUUECKHE paCCyXJeHHUs (MHAYKTHUBHBIC, JIeAyKTHUBHBIC, TIO
AaHAJIOTHH), BBISABISITH 3aKOHOMEPHOCTH WM MPOTHBOPEUYHS B PAaCCMATPUBACMbBIX SIBJICHUSX,
(hopMyTUpOBaTh BBHIBOJIBIM 3aKJIFOYCHHS,

— NPUMEHATh B TIPOIECCE TMO3HAHUS HCIMOJB3yEeMble B XHUMHU CHMBOJHWYECKUE
(3HaKOBBIE) MOJIENIA, TPEOOPA3OBBIBATH MOJICIIBHBIC TIPEACTABICHUS — XUMHYECKHUNU 3HAK
(cuMBOI) 2JIeMeHTa, XUMUYecKas: (popMyIia, ypaBHEHUE XUMHUYECKOW pEeakIi — IPU PEIICHUH
Y4EOHBIX II03HABATEIIbHBIX W TMPAKTUYCCKHX 3a7ad, HPUMEHSATh Ha3BaHHBIC MOJICIbHBIC
MIPEJICTABICHUS JISl BBISIBIICHHSI XapaKTEPHBIX IMPU3HAKOB M3YYaeMbIX BEIIECTB U XUMHUYECKUX
pEaKLuii;

2. ba3oBbIMH HCCIeI0BATENbCKHMH €l CTBUIMH

— BJIAJIETh OCHOBAaMM METOJOB HAYYHOIO TO3HAHUSI BEIIECTB W XHUMHUYECKUX
pEaKLuii;

— (hbopMyITUpOBaTh 1EIW W 33Ja9M MCCIICIOBAHUS, HCIOJIB30BaTh MOCTABICHHBIC U
CaMOCTOSITENIbHO C(OPMYJIHPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
IU1s1 (POpMUPOBAHUS TUIIOTE3HI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

— BJIAJCTh HABBIKAMHU  CAMOCTOSITEJIBHOIO  IUIAHMPOBAHUA U IPOBEICHUS
YYEHUYECKUX HKCIIEPUMEHTOB, COBEPIIECHCTBOBAaTh YMEHMs HaOJIoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ysbTaT, (OpPMYJIUpPOBaTH OOOOIIEHHS W BBIBOJBI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCIIEIOBAHUS, COCTABIATE OOOCHOBAHHBIM OTYET O
IIpOJIeJIaHHON paboTe;

— npuoOperarb  ONBIT  YYEHUMYECKOM  MCCIEOBAaTENIbCKOM M IPOEKTHOU
JeATENIbHOCTH, MPOSBISITE CIIOCOOHOCTh U T'OTOBHOCTh K CAMOCTOSITEJIbHOMY IOMCKY METOOB
peLIeHUS MPAKTUYECKUX 3a7ad, IPUMEHECHUIO Pa3JIMYHBIX METOJOB IO3HAHMUS,

3. IIpuémamu padotbl ¢ uHdopmanuei

— OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHMKAX MHGOpPMaLUHU (HAy4YHO-TOMYJIsIpHAs
JuTepaTypa XMMHYECKOrOo COJEp’KaHMs, CIpaBOYHble IOcoOus, pecypcsl MHTepHeTa),
aHAIM3UpPOBaTh MH(QOpPMAIMIO pa3IUYHBIX BUJIOB U (GOPM MPEACTABICHUSA, KPUTHYECKHU
OLICHMBATh €€ JOCTOBEPHOCTh U HENPOTHBOPEUYUBOCTD;

— (hopMyIMpOBaTH 3aMPOCHl U MPUMEHSATH PA3JIMUYHbIE METO/IbI IPU MTOUCKE U 0TOOpE
nHpOpMaLINK, HEOOXOAUMOH 7151 BBIIOJIHEHUS YUEOHBIX 3aJ1ad ONpeneEHHOIO THUIIA;

— NpuoOpeTaTh OMNBIT HMCHOJIB30BaHUS HHGOPMALMOHHO-KOMMYHH- KAaTHUBHBIX
TEXHOJIOTUH U Pa3JIMYHBIX MOUCKOBBIX CUCTEM;

— CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAaJbHYIO (popMy mpeacTaBlieHUs HHOOpManuu
(cxembl, rpaduKH, TUArPaMMBbl, TAOIUIIbI, PUCYHKH U T II );

— HCMOJIb30BaTh HAaY4YHBIH SI3bIK B KAUE€CTBE CPEACTBA NpU padoTe C XUMHYECKOM
nHpopManmeil: NpPUMEHATh MEXIpeaMeTHble ((U3MYecKMe W MaTeMaTHYeCKHe) 3HaKu W

CHUMBOJIBI, GOPMYJIbI, a00peBHATypbl, HOMEHKIATYPY;
— HCMOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAIJISIAHOCTU

OB.]'IaJ_IeHI/Ie YHUBECpPCAJBHBIMA KOMMYHUKATUBHBIMHA JeHCTBUSIMM:

— 3aJlaBaTh BOIPOCHI MO CYMIECTBY OOCYXXJAaeMol TeMbl B XOJE NOHajiora W/ HWiu
JNIUCKYCCHH, BBICKA3bIBaTh UAeH, (OPMYIHUPOBATH CBOM NPEIIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHU S TIPEJITIOKCHHON 3a/1a4H;
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— BBICTYIIATh C MPE3EHTAlMell pe3yJbTaTOB I1O3HABATEIbHON JI€SITEIBLHOCTH,
MOJIYYEHHBIX CaMOCTOSITEJILHO UJIM COBMECTHO CO CBEPCTHUKAMM IPU BBIITOJIHEHUH XUMHUYECKOTO
SKCHEPUMEHTA, IPAKTHYECKOH paboOThl IO MCCICAOBAHUIO CBOWMCTB HM3y4aeMbIX BEILIECTB,
peanuzaunu yd4eOHOro mpoekTa, U (OpMyIUpPOBaTh BBIBOJALI MO pe3yjibTaTaM ITPOBEIEHHBIX
HCCIIeIOBAaHUM MyTEM COTJIaCOBaHUS MO3UIMNA B X0/€ 00CYXJAEHUSI U 0OMEeHa MHEHUSIMU

— OBJlageHue YHUBEPCAIBHBIMH PETyJISITUBHBIMU JICHCTBUSIMH:

— CaMOCTOSITEJILHO  IUIAHUPOBATh UM OCYIIECTBISATH CBOIO  IIO3HABATEIHHYIO
NEeSITENBHOCTD, OMNpeaelsis e€ Lenu W 3a/Jadd, KOHTPOJIUPOBATh M IO Mepe HEOOXOIUMOCTH
KOPPEKTUPOBATh NPEIJIAAEMbI  AJITOPUTM  JIEMCTBUU npu BBITIOJTHEHUH Y4eOHBIX U
MCCIICIOBATEIbCKUX 3a7lay, BbIOMpaTh Hamboiee »(P(PEeKTUBHBIN cnoco0 WX pemeHus C
y‘-IéTOM IOJIYYCHHA HOBBIX 3HAHUI O BCIICCTBAX U XMMHUUYCCKUX PCAKIUAX;

— OCYUIIECTBIISITh CaMOKOHTPOJIb JIEATEIBHOCTH Ha OCHOBE caMoOaHaiu3a |
CaMOOLIEHKHU

HpeIlMeTHble Pe3yJbTaThbl 0CBOCHUSA MPOIrPpaMMbI

[IpenmeTtHble pe3ynbTaThl ocBOoeHUs mporpammbl COO 1o XuMHUHU Ha YriiyOJ€HHOM
YPOBHE BKJIIOHAIOT: cHeuupUUECKHe Jig y4eOHOro mnpeamera «XHUMHUsSD HaydHble 3HaHMS,
YMEHHUsIT U CHOCOOBI JIEMCTBUH IO OCBOCHHIO, MHTEPIPETALUU U NPeoOpa30BaHUIO 3HAHUM,
BUJIbl JICSITEIBHOCTH MO IOJIYYEHHUIO HOBOIO 3HAaHMS M INPUMEHEHUIO 3HAHUW B Pa3IMYHBIX
Y4eOHBIX CHUTyallusiX, a TaKXe€ B peaJbHbIX JKU3HEHHBIX CHUTYyalMsIX, CBSI3aHHBIX C XuMueil B
IIpOrpamMMe MpPEeAMETHBIE PE3YJIbTaThl IIPEACTABIEHBI 10 TOJIaM HU3y4YEHUS

10 KJIACC
Hpe,[[MeTHI)IC PE3yJabTAaThl OCBOCHUA KypCa «OpraHI/I‘IeCKaﬂ XUMU» OTpaAKaAKOT!

1) cpopmuposannocms npeocmaenenuti: 0 MECT€ W 3HAYCHUU OPraHUYeCKOu
XUMHUHM B CHCTEME ECTECTBEHHBIX HayK M €€ poju B 00ECIeYeHUM YCTOMYMBOIO pa3BUTHUS
4YeJIOBEYECTBA: B PEIICHUH MPOOJEM DKOJIOTUYECKOM, DHEPreTHUUYECKOM U IHIIEBOU
0€30I1aCHOCTH, B PAa3BUTHMHM MEIULMHBI, CO3/IaHUM HOBBIX MaTE€pHUalIOB, HOBBIX HCTOYHHKOB
SHEpPruv, B OOECIEYEHUH palUOHAJIIBHOTO MPHUPOAOIOJIb30BaHUs, B (POPMHUPOBAHUU
MHMPOBO33pPEHUsI U 00- IIeH KyJbTYypbl YEJIOBEKA, a TaKKE SKOJIOTHMYECKHM OOOCHOBAHHOTO
OTHOILIEHUSA K CBOEMY 3I0POBBIO U IIPUPOJIHOU CpELE;

2) enaoenue CUCTEMOU XUMHUYECKUX 3HaHUN, KOTOpas BKJIFOYAET:
OCHOBOIIOJIAraoIIMe MOHATUS — XUMHMYECKUH 3JIEMEHT, aTOM, SIIpO U 3JIEKTPOHHas 000JI0UKa
atoma, S-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOE U BO30YXKIEHHOE COCTOSHUS aTOMa,
ruOpuan3anus aTOMHBIX OpOuTasiel, MOH, MOJIEKYJa, BaJ€HTHOCTb, 3JIEK TPOOTPUIATEIbHOCTb,
CTEINEeHb OKHMCIICHUS, XUMUUYECKasl CBA3b,MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00bEM, yTIIEpOIHBIN
cKeleT, (yHKIMOHaJbHAas Tpylma, paaukail, CTPYKTypHble (opmysbl  (pa3BEpPHYTHIE,
COKpalIEHHbIE, CKEJIETHbIE), M30MEpUsl CTPYKTYpHas M NPOCTPAHCTBEHHas (reoMeTpuYecKas,
onmuyeckas), W30MEpPbl, TOMOJOTMYECKUIN psAJ, TOMOJIOTH, YIJIEBOJOPO- Jbl, KHUCIOPOA- U
a30TCOJIep)KalllUEe OPraHWYECKHUE COECAUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE CO€AMHEHMS; TEOpUM, 3aKOHbl  (mepuoauueckuit  3akon J[ U
MenneneeBa, Teopusi CTpPOEHMsI OpraHmdyeckux BemecTB A M byriepoBa, 3aKOH COXpaHEHMS
Macchl BEIIECTB, 3aKOH COXPAHEHMS U NpPEBpalleHUs PHEPruu NpH XUMHUYECKUX peak- IUsX),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUHN S3BIK XMMHH, MHUPO- BO33PEHUYECKHUE 3HAHUSA, JIEKallue B
OCHOBE IOHMMAaHHS IPU- YUHHOCTH U CUCTEMHOCTHM XHMHWYECKHUX SIBICHHH; IPEICTABICHUSA O
MEXaHU3Max XAUMHAYECKUX peakuuit, TEPMOJNHAMUYECKUX W KHHETHYECKHX
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3aKOHOMEPHOCTSX UX MPOTEKAaHHS, O B3aWM- HOM BJIMSHUU aTOMOB U I'PYII aTOMOB B MOJIEKYyJIax
(MHAYKTUB- HBIH u Me30MepHbI 3(dexTel, opueHTantsl | u Il poma); ¢akromornueckue
CBEICHHS O CBOHCTBaX, COCTaBe, IIOJYYECHHH U OE30IIaCHOM HCIIOJIb30BAHUHM BAXKHEHIITNX
OpraHMYECKUX BEHIECTB B OBITY M NPAKTHYECKOW NEATEILHOCTH YEJIOBEKa, OOIMX Hay4YHBIX
IPUHIMIAX XUMHUYECKOTO MPOU3BOJACTBA (HAa NMpUMEpEe IMPOM3BOJCTBA METAaHOJa, MepepabOTKH
HePTH);

3) chopmuposanHocms yMeHull: 6biA6IAMb XapaKTEPHbIE NPU3HAKH MOHSITHM,
YCMaHaeaueams UX B3aUMOCBSI3b, UCNOb3064Mb COOTBETCTBYIOIIHE ITOHSITHS IIPH OITMCAaHUHU
COCTaBa, CTPOCHUsI U CBOMCTB OPraHUYECKUX COCIUHECHUM;

4) coOpMUPOBAHHOCIL  YMEHUN. UCNOIb308aMb XUMHYECKYI0 CHM- BOJHKY JUIS
COCTaBJICHHSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3- BEPHYTBIX, COKPAIIEHHBIX U CKEJIETHBIX)
(dhopMyJ1 OpraHuYeCKUX BEILECTB; COCMABIAMb YPABHEHUS] XUMUYECKUX PEaKIMi U pac- KPhIBaTh
X CYIIHOCTh: OKHUCIUTEIHHO-BOCCTAHOBUTENIBHBIX pE- aKUWW TOCPEACTBOM COCTABIICHUS
9JIEKTPOHHOTO OalaHca 3TUX peakuuid; peakiuii MOHHOrO OOMEHa ITyTEM COCTaBJICHHS HX
MIOJIHBIX Y COKPAIIEHHBIX HOHHBIX YPAaBHEHUM; U320Ma61u8ams MOJCIA MOJIEKYJl OpraHUYeCKUX
BEIIECTB IS WJUTFOCTPALIMHA UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

5) chopmuposaHHoCcmsb YMeHUll: YCMaHasiueams TPUHAIIICKHOCTh U3YUECHHBIX
OpPraHMYEeCKHUX BEIIECTB MO HMX COCTaBy M CTPOCHHUIO K OIPeAeIEHHOMY KJlacCy/TpymIie
COCIMHEHUH, dasamb UM Ha3BaHUs 10 cucremaruuecko nHomenkiarype (IUPAC) u
npusooums TPUBHAIBLHBIE HA3BaHUS IS OTJIEIbHBIX MPEICTaBUTENICH OPraHUYECKUX BEIISCTB
(3THieH, aleTuJieH, TOJIYOJ, TJIMLUEPUH, STUICHIIIUKOIb, (PeHol, (popMaibIerul, aleTaible-
ruj, aueToOH, MypaBbHHAas KHUCJIOTA, YKCyCHas KHCJIOTa, CTeapyu- HOBas, OJECUHOBasil,
MajJbMHUTUHOBAS KHUCJIOTHI, TJHLUHWH, aJlaHUuH, MalibTo3a, (PYKTO3a, AHWIWH, JIUBUHUII,
M30IIPEH, XJIOPOIIPEH, CTUPOJ U AP );

6) chopmuposanHocms  ymenus onpeoensams BUJI XUMHUYECKOU CBSI3U B
OpraHMYeCKUX COCIMHEHHUSX (KOBaJIeHTHAsi U MOHHAsl CBsI3b, G- W [/-CBsI3b, BOJAOPOJHAs
CBSI3b);

7) chopmupoeanHocms  yMeHusi NPUMEHAMb TIOJIO0XKEHHUS TEOPUU CTPOCHUS
opranndeckux BemectB A M BytiepoBa ajist 00b- SICHEHHUsI 3aBUCUMOCTH CBOMCTB BEIIIECTB
OT UX COCTaBa U CTPO-ECHMUS;

8) cghopmuposannocme ymMeHull xapakxmepuszoeams COCTaB, CTPOCHHE, GU3HUUYECKUE
U XMMHYECKHME CBOWCTBAa THUIMYHBIX NPEICTABUTEIICH pPa3IUYHBIX KJIACCOB OPraHUYECKUX
BCIIECTB: AJIKAHOB, ULHKJIOAJIKAHOB, aJKCHOB, QJKaJWCHOB, AaJIKWHOB, apoOMaTHYECKUX

YTJIEBOJIOPOJIOB, CIIMPTOB, allbJIETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX M CIIOXKHBIX
3(HUpOB, KUPOB, HUTPOCOCTUHEHU M aMUHOB, aMHHOKHUCJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, JU- U
MOJIMCAaXapUliOB); WLIIOCMPUPOBAMb TEHETUYECKYI0 CBSI3b MEXJAY HHUMHU YpPaBHEHHUSIMU
COOTBETCTBYIOIINX XUMHUECKHX Pe- aKIIUK C UCIIOIB30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

9) cpopmuposannHocms yMenus noomeepiHcoams Ha KOHKPETHBIX IpuUMepax
XapaKkTep 3aBUCHUMOCTH PEAaKIMOHHON CIIOCOOHOCTH OPraHMYECKHUX COEIMHEHUH OT KPaTHOCTH M
THTIAa KOBAJICHTHOM CBsI3U (O- M [J-CBSI3M), B3aUMHOTO BJIMSIHHUSI aTOMOB W TPYIII aTOMOB B
MOJIEKYJIax;

10) cgpopmuposannocmu YMeHUsl xapaxkmepuzoeamu HCTOYHUKHU
YTJIEBOJAOPOJIHOTO ChIpbsl (HE(PTh, MPUPOIAHBIA ra3, yrojib), CIOCOObI €ro nepepadoTKu u
MPaKTHYECKOE TPUMEHEHHE TIPOYKTOB MepepadOTKH;

11) cghopmuposannocms BIIAJIEHUs]T CUCTEMON 3HAaHMM O €CTECTBEH- HO-HAYUYHBIX
MeToJaX MO3HaHWs — HaOJIOJICHUH, U3MEPEHUHN, MOJCITUPOBAHUH, JKCIIEPUMEHTE (peallbHOM
U MBICJICHHOM) Y YMEHHUSI NPUMEHATh 3TU 3HAHUS;, CHOPMUPOBAHHOCMb YMEHUS NPUMEHAMb
OCHOBHBIE OIEpAllUd MBICIUTEIBHON JEATeIbHOCTM — AaHaju3 U CHHTE3, CpaBHEHHUE,
0000111eHre, CUCTEeMAaTU3AINIO, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YUYEHHS
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CBOWCTB BEIIECTB U XMMHUUYECKHUX PEaKLIUN;

12) chopmuposaHHocms yMeHUU. BblA61AMb B3aUMOCBI3b XUMH- YECKUX 3HAHUHU C
MOHATUSIMU W MPEJICTABIICHUSIMUA JPYTUX €CTe- CTBEHHO-HAYYHBIX IIPEIMETOB sl Ooiiee
OCO3HAaHHOI'0 NIOHMMAaHUs CYIIHOCTH MAaTEPUAJIbHOIO €IUHCTBA MUPA; UCNONb306AMb CUCTEMHBIE
3HAHHS MO0 OPTraHWYECKONW XHMUM i1 OOBSICHEHUS U MPOTHO3UPOBAHUS SIBIICHUH, HMEIOIITUX
€CTECTBEHHO-HAy4- HYIO PUPOIY;

13) cpopmupoeannocms  ymeHuli: TIPOBOAUTH pacy€Thl MO XHUMHUYE- CKHUM
dbopmynaMm U ypaBHSHUSIM XUMHUUYECKHUX PEAKIIUI C UC- MOJTb30BaHUEM (PU3UUECKUX BEITUUYUH
(Mmacca, 0oOBbEM Tra30B, KOJHUYECTBO BEIIESCTBA), XaPaKTECPHU3YIOIIMX BEIIECTBA C KOJIH-
YECTBCHHON CTOPOHBI: PacU€Thl IO HAXOXKJACHUIO XUMHYECKOW (POpMyIbl BeEIllecTBa IO
U3BECTHBIM MAaCCOBBIM JIOJISIM XHUMHYE CKHUX 3JIEMEHTOB, NPOJAYKTaM CrOpaHUsl, MIIOTHOCTH
ra3o000pa3HbIX BEIISCTB;

14) chopmuposanHocms ~ yMeHUl:  NPOSHO3UPOBAMD, ananusuposams u
oyeHusams C TIO3ULMNA DKOJOTMYECKON  O€30IIaCHOCTH  IMOCIEACTBUS  OBITOBOM U
MIPOU3BOACTBEHHONW JESATEIbHOCTH Ye- JIOBEKa, CBSI3aHHOM ¢ mnepepaboOTKONW BEIIEeCTB;
UCNonbL306amsb TONYUYCHHBIE 3HAHUS JJI NOPUHITUS TPAMOTHBIX pELIeHHuNW npodiieM B
CUTyallUsIX, CBSI3aHHBIX C XMMHUEM;

15) cghopmuposannocmu VMEHUI: CamocmosimenbHo niaHuposams U
npoeooums XUMHYECKUIN SKCHEPUMEHT (IIOJIydeHHE M H3yue- HHUE CBOWCTB OPTraHHUYECKHUX
BEIILIECTB, KaueCTBEHHbIE peakuuu YTJIEBOJIOPOJIOB pa3IUUHBIX KJIacCCOB u

KHUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE 3SKCIEPHUMEHTAJIbHBIX 3a7ad II0
pacro3HaBaHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJICHMEM MpaBUJl 0€30MacHOr0 OOpalleHus
C BellecTBaMU U JabOpaTOpHBIM OOOPYJIOBaHUEM, @opmynuposams NElb HCCIEIOBaHUS,
npeocmasnams B Ppa3zIudHON (QopMe pe3ynbTaThl JIKCOEPUMEHTA, aHAIUUPOBAmMb W
oyeHueamsv UX TOCTOBEPHOCTH;

16) chopmMuposaHHoCms — YMEHUIL: cobooamo MpaBUIa JKOJIOTHYECKHU
11e71eco00pa3HOro MOBEACHUSI B OBITY M TPYAOBOU NESITEIHHOCTH B IEISAX COXPAHEHUSI CBOETO
3JI0POBbs, OKPYXKAIOUIEH MNPUPOJHOM Cpeabl W JOCTHKEHHUS €€ YCTOMYHMBOIO pa3BUTHS,
0CO3Ha8amMb OIACHOCTh TOKCHUYECKOrO JICHMCTBUSI Ha J>KUBBICE OPTaHU3MbI OIpPEHCIEHHBIX
OpraHMYECKUX BEIIECTB, MOHUMasi cMmbich nokasarens [1JIK; anaruzuposams nenecooOpa3HOCTh
MPUMEHEHHUSI  OPraHMYECKUX  BEIIECTB B  IPOMBIIUICHHOCTH U B OBITY C TOYKH 3pPCHUS
COOTHOUIEHUS] PUCK-TIOJIb3a;

17) chopmMupo8anHocms YMeHUll: ocyuwecmsisims IeJISeHANpaB- JICHHBIH MONCK
XAMHAYECKOW WH(OOpMAIUM B pa3IWYHBIX HCTOY- HUKaX (Hay4dyHas HW y4eOHO-HaydHas
auteparypa, CMU, HWHTepHeT M Ap ), KPUTHUECKU aHAAUZUPOBAMb XUMUYECKYIO
nHpopMaIMIo, nepepabamvieams €€ U UCNONBL306aMb B COOTBETCTBHM C IIOCTaBJICHHOU
yuebHol 3anaueit 11 KJJACC

I[IpenmeTHbie pel3ynbTaThl OCBOCHUS Kypca «OOIIass U HEOpPraHu- dyeckKash XUMUsD)
OTpaXKaroT:

1) cpopmuposannocms npeocmaesneHuli. O MaTEPUAIBHOM €JUHCTBE MHpA,
3aKOHOMCPHOCTAX M IMO3HABACMOCTH SIBJICHUM Ipu poabl; O MECTC M 3HAYCHHU XHMMHHU B
CHCTEME €CTECTBEHHBIX HayK U €€ poir B 0OECII€eYeHUHU YCTOWUYMBOIO Pa3BUTHS, B PELICHUH
NpoOJieM HKOJIOTHYECKOW, DHEPreTMYecKoil ¢ NUIIEeBOM O0e30MacHOCTH, B Pa3BUTHH
MCANINHBI, CO3JaHNNM HOBBLIX MAaTc- pUuaJlOB, HOBBIX MCTOYHHMKOB JHCPIrHUH, B obecneueHnun
palMOHAJIBHOTO MPUPOJIONOIB30BaHUsA, B (OPMHUPOBAHMM MHPOBO33pEHUS U  OOIIeH
KyJbTYpbl YEJIOBEKA, @ TAKXKE SKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOIIEHUSI K CBOEMY 3J0POBbIO
Y IPUPOJHOU Cpene;

2) cghopmuposannocmes  6nadenuss CUCTEMOM XUMHUUYECKUX 3HAHUN, KOTOpas
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BKJIFOYAET: OCHOBOIIOJIArarolue MOHATHUSI — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI,
9JICKTpOHHAss 000JI0YKa aroMa, S-, P-, O-aTOMHBIC OpOMTAId, OCHOBHOE W BO30YKIEHHOE
COCTOSIHUSI aToMa, TUOpUAM3alMs AaTOMHBIX OpOuTajeid, WOH, MOJIEKyJia, BaJICHTHOCTb,
3JIEKTPOOTPUILIATEIIBHOCTh, CTENEHb OKHCIICHHUS, XUMHUYECKas CBs3b (KOBAJICHTHAasl, WOHHAs,
MeTaJUIM4ecKasi, BOJOPOJHAs), KpUCTAJUIMYEecKash pelI€TKa, XMMHUYECKas peakius, pacTBOp,
AJEKTPOJIUTBI,  HEDJIEKTPOIUTHI, AJIEKTPOJUTHYECKAsE IHUCCOLMALIMS, CTENEHb JHUCCOLMAlINH,
BOJIOPOJIHBIN TOKa3aTedb, OKHUCIUTENIb, BOCCTAHOBHUTEINb, TEIUIOBOH A(PGHEeKT XHUMHYECKOI
peaKklHH, CKOPOCTh XUMHUECKOM peakIuy, XUMUUYECKOe PaBHOBECHUE; TEOPUHU U 3aKOHBI (TEOpHs
AJIEKTPOJIMTUYECKOM  JTMCCOLUALINU, MEPUOIUYECKUIN 3akoH /| I MenneneeBa, 3aKoH
COXpPaHEHHs] MacChl BEIIECTB, 3aKOH COXPAHEHMS U MNPEBpaALlCHUs SHEPTrUM IIPU XUMHYECKHUX
peak- 1MSIX, 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIO- IIHX Macc),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMHMH, MHMPOBO33PEHUECKHUE 3HAHUs, JEXallue B
OCHOBE IIOHMMAaHHsl IIPUYMHHOCTHU U CHUCTEMHOCTH XHUMHYECKUX SBIICHHUI; COBPE MEHHBIE
IIPEJICTABICHUS O CTPOSHHUM BELIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJIIPHOM M HAMOJIEKYJIIPHOM
YPOBHSIX; MPEACTABIECHUS O MEXaHM3MaX XHUMHYECKUX peaklui, TEepMOAUHAMUYECKUX U
KHHETUUYECKUX 3aKOHOMEPHOCTSX HX IPOTEKaHUs, 0 XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX U
JUCHEPCHBIX cUcTeMaX; (PaKTOIOTMYECKHE CBEAECHHSI O CBOICTBaX, COCTaBE, IOJYYEHUH U
0e30MacHOM HCIOJIb30BAHUHM BAKHEHUIIMX HEOPTraHWYECKUX BEIIECTB B OBITY W NMPAKTHYECKOU
JeSITeILHOCTH YeJIOBEKa, OOIINX HAYyYHBIX MPUHIIMIAX XUMHUYECKOTO MPOU3BOJICTBA;

3) chopmuposanHocms  YMeHUll: 6blA6IAMb XapaKTepHBIE IIpU- 3HAKU
HOHATUU, YCMAaHaéIueams UX B3aUMOCBA3b, UCNOb30- 8aMb COOTBETCTBYIOIINUE ITOHITUSA
MPU OIMCAaHUU HEOPraHUYE CKUX BEIIECTB U UX NPEBPALLCHUI;

4) chopmuposaHHocms YMeHUsT UCNONb308AMb XUMHYECKYI0O CHUM- BOJIMKY JUTSI
cocTaBlieHUs] (POpMyJ BEUISCTB U ypPaBHEHHN XH- MHUYECKUX PEaKIHH; CUCTEeMaTHUYECKYIO
nomenkinatypy (IUPAC)u TpuBHnaibHbIe Ha3BaHHS OTACIbHBIX BEIICCTB;

5) chopmuposannHocms ymeHus onpeoesisams BAICHTHOCTb U CTEIIEHb OKHUCIICHUS
XUMHYECKHUX 3JIEMEHTOB B COCIMHEHMSX; BUJ XUMHYECKOW CBsI3U (KOBaJICHTHAsl, MOHHAs,
MeTaindeckas, BOAOPOIHAs); TUIl KPUCTAIUIMUYECKON PEIIETKH KOHKPETHOT'O BEIIIECTBA;

6) cghopmuposanHocmes ymeHusi 00bACHAMb 3aBUCUMOCTh CBOWCTB BEIIECTB OT BUAA
XMMHYECKON CBS3M W THUIA KPHUCTAJUIMYECKON peméTrkyd, OOMEHHBIH U JOHOPHO-aKIIENTOPHBIN
MEXaHU3MBbI 00- pa30BaHUsI KOBAJIEHTHOM CBA3U;

7) chopmupoeannocme  ymenuli:  Klaccuguyuposams: HEOPraHU- YECKHUE
BEIIIECTBA MO HX COCTaBY; XMMHYECKHE PEaKIMHU [0 Pa3IMYHBIM NOpU3HAKaM (YHUCITYy H
COCTaBy pearupyrollnX BelIeCTB, TEIIOBOMY 3(G(eKTy peakluuu, U3MEHEHHUIO CTerneHei
OKHCJICHUSI 3JIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTaju3aTopa U T I ); CAMOCTOSITEIBHO
8b10Upameb OCHOBAHUSI U KPUTEPUH IS KIIaCCU(PUKAIIUN U3yYaEMbIX BEIIECTB U XUMHUUECKUX
peaknui;

8) chopmupoeanHocmo yMeHus packpuléams CMblCl TIEPUOJAYE- CKOTO 3aK0oHa [|
N MenneneeBa U JEMOHCTPUPOBATH €r0 CH- CTEMAaTU3UPYIOUIYIO, OOBSICHUTENIBHYIO U
MPOTHOCTUYECKYIO (PYHKINH;

9) chopmupoeanHocms yMeHull. Xapaxmepuzoeamsb DIEKTPOHHOE CTPOCHUE
aTOMOB U MOHOB XMMHUYECKHUX IJIEMEHTOB IIEPBOro— 4YeTBEPTOro nepuonos Ilepnoanueckoit
cuctembl JI M Menne- neeBa, MCIHOJB3Ys TOHSTHSA «IHEPIrETHUUECKHE YPOBHH», «IHEP-
FeTHYECKUEe MOIYPOBHUY, «S-, P-, d-aTOMHBIE OpOHUTATIN,

«OCHOBHO€ M BO30YXIEHHOE HHEPreTUUECKUE COCTOSIHUSI aTOMa»; OOBACHAMb
3aKOHOMEPHOCTH HW3MEHEHHsI CBOWCTB XHMHUYECKUX OJJIEMEHTOB M HUX COEIUHEHUH TIO
nepuogam u rpynmnam llepuommueckoit cucremsl I I MenneneeBa, BaJIeHTHBIE BO3-
MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHMS UX 3JI€K- TPOHHBIX 00OJIOUEK;
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10) chopmuposanHocms  ymeHuli:  xapakmepuzoéams  (OIMMCHIBATh)  OOIIHE
XAMHYECKHE CBOWCTBA BEIISCTB PA3JIMYHBIX KJIACCOB; MOOMEepHcOams CyIIeCTBOBAaHHUE
TCHETUYECKOUN CBSI3U MEXKIYy HEOPTaHMYECKHMU BEIISCTBAMHU C MOMOIIBIO YPAaBHEHUU COOT-
BETCTBYIOIIUX XUMHUYECKUX PEaKIIHi;

11) chopmMuUpoBaHHOCMb  YMEHUsL  PACKpbI&amb  CYWHOCMb. OKHC-  JIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX pPEaKIHi IMOCPEACTBOM COCTaB- JICHHUS OJIEKTPOHHOro OallaHca 3TUX
peaKkIuii; peakiuii KOHHO-TO OOMEHa IyTEM COCTABIJICHHSI UX TOJIHBIX M COKPAIEHHBIX HOHHBIX

ypaBHEHUM; peakuil TUIpPOJIN3a; peaklui KOMIIJIEKCOOOpa3oBaHUs (Ha npuMepe
TUIPOKCOKOMIUIEKCOB  ITMHKA U AJIIOMUHUSA);
12) chopmupoeannocms  ymeHuss O00OBACHAMbL 3AKOHOMEPHOCTHU IPOTEKAHUS

XUMHYECKUX PEaKIU C yYETOM HX IHEPreTUUYCCKHUX XapAKTEPUCTHUK, XapaKTep U3MCHCHUS
CKOPOCTH XHUMHYECKOU pEakuu B 3aBUCHMOCTH OT pPa3IWYHBIX (aKTOPOB, a TAKKE
XapakTep CMEIICHUS XUMHYECKOTO PAaBHOBECHUsS I10J BIMSIHUEM BHEIIHHUX BO3JICHCTBHIA
(mpunuun Jle larense);

13) chopMuUpo8aHHOCMb YMEHUs XapaKkmepu3o8ams XUMUYECKHE PEaKInH, JeKallue
B OCHOBE IPOMBIILICHHOTO MOJyYSHUsI CEPHOI KHUCIIOThI, aMMHUaKa, OOIIUEe HAyYHBIC TPUHIIUIIBI
XUMHUYCCKUX IIPOU3BOJACTB; HGHGCOO6pa3HOCTB NPpUMCHCHUS HCOPraHUYCCKHUX BCUICCTB B
MMPOMBIINIJICHHOCTH U B 6I)ITy C TOYKHU 3pCHUA COOTHOIICHUA PUCK-IIOJIb3a,

14) cghopmuposannocms 61a0eHUss CACTEMON 3HAHUM O METOJIaX HAYYHOTO IMO3HAHUS
SBJICHUH NPUPOABI — HAOIIOJCHUE, U3MEPEHHUE, MOJCIUPOBAHHE, IKCIEPUMEHT (peajbHBIA U
MI)ICJICHHI)IfI), HCIIOJIB3YCMbIX B C€CTCCTBCHHBIX HAYKaX; YMCHHUA npUMEHAmMb O3TU 3HAHUA IIPpU
SKCIIEPUMEHTAJILHOM HCCJICOBAaHUM BEHIECTB M JUIl OOBSCHCHHS XUMHYCCKUX SIBJICHUH,
HMCIOIIIUX MECTO B IMpUPOJC, HpaKTHHGCKOﬁ JACATCIIBHOCTU YCJIOBCKaA U B HOBCCIIHCBHOI‘/JI
JKU3HU;

15) chopmupoBaHHOCmMb YMEHUS BblA8/IMb B3aUMOCBS3b XUMHUYECCKUX 3HAHUH C
HNOHATHUAMKU MW NPCACTABICHUAMHU JPYIruUux CCTCCTBCHHO-HAYYHBIX IIPCAMCTOB IJId Ooinee
OCO3HAHHOT'O MIOHMUMaHHsI MAaTePUAILHOTO €IIMHCTBA MHUPA;

16) chopmuposanHocms ymeHus Npoeooums pacuémsl. C WCTOIb- 30BaHHEM
MOHATHI «MaccoBasi JOJIsI BELIECTBA B PacTBOPE» U «MOJSPHAsl KOHLEHTPALUs»; MACCHI
BellleCTBAa MJIHW O00BEMA rasa IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIHU OOBEMY
OJTHOT'O M3 YYacTBYIOIIMX B PEaKIMMU BEIIECTB; TEIJIOBOro 3(d¢ekra peakuun; 3HAYSHUsS
BOJOPOJHOTIO MOKA3aTeNsl paCTBOPOB KUCJIOT U IIEJIOUYEN C U3BECTHON CTENEHBIO JUCCOLMALINY;
Macchl (00BbE€Ma, KOJTMYECTBA BEIIECTBA) TPOJAYKTAa PEAKIIMHU, €CJIH OJHO M3 UCXOJHBIX BEIIECTB
JJaHO B BUJE PACTBOpa C ONPEACIEHHON MacCOBOM N10JEl pacTBOPEHHOIO BELIECTBA WJIM JAHO B
M30BITKE (MMEET MPUMECH ); 10U BBIXOJ1a MPOIYKTa peaKkiun; 0ObEMHBIX OTHOLIEHHUI Ta30B;

17) cgpopmuposannocmun VYMeHUl: camocmosmenbHo naaHuposams U
npoeooums  XUMHUYECKHUH SKCHEpUMEHT (IPOBEJIEHHE peakuuil HOHHOTO OOMEHa;
IIOATBEP)KICHUE KAa4eCTBEHHOI'O COCTaBa HEOPraHWYECKHX BEIIECTB; OIPEACIICHUE Cpeabl
pacTBOPOB BEIECTB C ITOMOIIBIO WHMKATOPOB; N3YUYEHUE BIWSHUS pa3IndHbIX (PAaKTOPOB Ha
CKOPOCTh XMMHYECKOM pEaKLMH; PELIEHUE OHOKCIEPUMEHTAIBHBIX 3aJad IO  TEMaM
«Metaiutel» u  «HemeTanmnely) ¢ coOMIOA€HUMEM TIpaBHil  O€30IIacHOro OOpalleHus c
BEIIECTBAMH U JIa0OpPaTOpPHBIM OOOpPYIOBaHUEM, @opmynupoéams NEIb HUCCIEIOBaHUS,
npeocmaensams B Pa3IudHON  ¢Gopme pe3ynbTaTbl JKCIIEPUMEHTA, aHAIU3UPOBAMb U
oyeHusams UX JTOCTOBEPHOCTH;

18) chopmupoeannocms  ymenuu:  cobrooamv  npasuia MOJIb30BaHUS
XUMHUYECKON TOCYJIOH H JIadopaTOpHBIM OOOpyJOBaHMEM, OOpaImieHus: ¢ BEIeCTBAaMH B
COOTBETCTBUM C HWHCTPYKLMSIMH IO BBIIIOJHEHUIO JaOOpPAaTOPHBIX XHUMHYECKUX OIBITOB;
SKOJIOTUYECKH 11e1eCO00pa3HOro MOBEIECHUS B OBITY M TPYIOBOM [AESATENIBHOCTH B ILEJSX
COXpaHEHHUsI CBOEr0 3I0pOBbs, OKPYKAIOLIEH NPUPOJHON Cpeapl U JOCTHIXKEHUs €€
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YCTOMYMBOTO Pa3BUTHUSA; OCO3HABAMb OIACHOCTbh TOKCHUYECKOTO JEWCTBUS Ha KUBBIC
OpraHU3MBbl ONPeIEIEHHBIX HEOPraHUYECKUX BEIIECTB, TOHMMAas cMbIci nmokasarens [1/1K;

19) chopmMupoeaHHoCcmsb YMEeHUU: OCYWeCmeIams YeleHanpas- J1eHHblll NOUCK
XUMHUYECKOW HH(pOpMAIlMKM B pa3IWYHbIX HCTOY- HHUKax (HayyHas W y4yeOHO-Hay4dHas
muteparypa, CMMU, WHTEpHET W Jp ), KPUTHYECKH AHAAUIUPOBAMb XUMHUYECKYIO
nHpoOpMaIMIO, nepepabamvieams €€ MU UCNONIBL308aMb B COOTBETCTBUHM C IIOCTaBJICHHOU
ydeOHOM 3agadeit

Copaepxanue o0yueHust

10 KIIACC. OPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI OPraHM4ecKOM XUMHUH

I[lpenMeTr M 3HaYCHHWE OPraHUYECKOW XUMHH, TIPEIACTABICHUE O MHOroobpasuu
OpPraHUYECKUX COCAUHECHUN

DJIEKTPOHHOE CTPOCHUE aToma YTIepojia: OCHOBHOE M BO30yXK- JIEHHOE COCTOSHUS
BaneHntHbple BO3MOXHOCTH aToMa yriaepoaa Xu- MUYECKas CBA3b B OPraHUYECKHX COEAUHEHUSIX
Tunsl rubpuanza- UM aTOMHBIX opoOuTanel yriaepoaa MexaHu3Mbl 00pa30BaHUsI KOBaJEHTHOMN
cBsi3U (OOMEHHBIN U TJOHOPHO-AKIENTOPHBIN) TUIBI IepeKphIBaHUS aTOMHBIX opOuTtaneii; o- u [-
cBsisu OpuHapHasi, ABOWHAss W TpoWHas CBsI3b CriocoObl pa3pbiBa CBsI3€ B MOJIEKYyJIax
opranndeckux BemiecTs [loHsTHE 0 CBOOOTHOM paauKaie, Hykiieo- huiie u JIeKTpoduie

Teopust cTpoeHusi opraHudyeckux coeanHeHut A M ByrtiepoBa U coBpeMEHHbIE
MPEJICTABJIEHUSI O CTPYKTypE€ MOJIEKyJd 3Hauy€HHUE TEOPHUH  CTPOEHUSI  OPraHUYECKHUX
COEIMHEHU M Monekynsipable U CTPYKTypHBIE (GopMysibl CTpyKTypHBIE (POPMYJIBI
pa3IUYHBIX BUJOB: pa3BEPHYyTAas, COKpall€HHAas1, CKeJIeTHas

HN3omepuss Bunaesl wu3omMepuu: CTpYKTypHas, IPOCTPAaHCTBEHHas OJIEKTPOHHbIE
3¢ }eKTsl B MOJIEKYJIaX OPraHUYECKUX COEIUHE-

HUM (MHAYKTUBHBIA U M€30MEpHBIN 3(P(DeKThI)

IIpencraBnenne o  kinaccupuKalMd  OpTaHUYECKUX  BemlectB  [loHstume o
¢ynkuuonansbHo  rpynmne  ['omosoruss  ['omonormueckue  psapl  CucreMarnueckas
HOMeHKJIaTypa oprannueckux coenunenunii (IUPAC) u TpuBHalbHBIC Ha3BaHHS OTACIBHBIX
NpeacTaBuTENeH

OCOOCHHOCTH U KJ'IaCCI/I(l)I/IKaLII/IH OpPraHUYCCKUX peaKHHﬁ Oxuc- JIUTEJIBHO-
BOCCTAHOBHTCJIIBHBIC PCAKIIUU B OpFaHquCKOﬁ XUMHUHN

OKCIIepUMEHTAIbHBIE METOJbl M3YUYEHHs BEIIECTB M WX MPEBPAIICHHUIN: O3HAKOMJICHHUE C
0o0pa3llaMyd OpraHMYEeCKHX BEIIECTB M MaTepHajaMH Ha HUX OCHOBE; OIBITHI MO MPEBPAILICHUIO
OpPraHMYEeCKHUX BEIIECTB TMpPU HarpeBaHuu (IUIaBJIeHWE, OOyIJIMBaHUE W  TOPEHHE);
KOHCTPYUPOBAHUE MOJIENEH MOJIEKYJl OpPraHUYECKUX BEILECTB

YraeBoaopoasl
Ankanbl ['oMosiornueckuii psii ajkaHoB, oOmast GopMyiia, HOMEHKJIATypa U U30Mepus

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl aJIKaHOB, Sps-FI/I6pI/II[I/ISaHI/I$[ aTOMHBIX
opburaneit yriepona, 6-cBsizb Kongopmepvr Pu3ndecKkre CBOWCTBA aJKaAaHOB XHWMHUYECKHE
CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, U30Me- pHU3alliH, JIETUIPUPOBAHUS, LUKIIU3ALUU,
MUPOJIN3a, KPEKHUHTA,TOPCHUS

Ilpeocmaenenue o mexanuszme pearyuili paouKaibHO20
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3amewerHusl.

Haxoxnenue B npupone CriocoOs! MOIydYeHHs] 1 TPUMEHEHHE aJIKaHOB

[Muxmoankanel O0mas Gopmyna, HOMeHKIaTypa u n3omepuss OCOOEHHOCTH CTPOCHHUS
U XHUMHYECKHX CBOWCTB MaJIbIX (IIUKJIOMPO- MaH, ITUKIJIOOyYTaH) U OOBIYHBIX (IIUKJIOTICHTAH,
LHUKJIOTEKCaH) 1N~ KJIoankaHOB CriocoObI TTOJTydYeHUs! U IPUMEHEHHE UKJI0aJIKaHOB

Ankensl ['omoyiormyeckuii psii alKeHOB, oOmmas ¢opmylia, HO- MEHKJIaTypa

DJIEKTPOHHOE W TNPOCTPAHCTBEHHOE CTPOCHHE MOJIe- KyJ aJIKEHOB, sz—rn6pm[1/13amm
aTOMHBIX OpOuTalieil yriepona, 6- v [1-cBsa3u CTpyKTypHasi U reoMeTpudeckas (yuc-mparc-)
n30- Mepusi Pu3ndeckue CBONCTBA AJIKECHOB

XHUMHUUYECKHE CBOMCTBA: PEAKIIUM NPUCOCIUHEHUS, 3aMEIICHUS B O-TIOJIOKECHUE TIPU
JIBOMHOM CBSI3M, MOJHUMEPHU3AIUA U OKHUCIe- HUs [lpeocmasienHue o0 mexanume peakyuu
anekmpogunrbroco npucoeounenus. IlpaBuino MapkoBHukoBa KauecTBeHHBIE peaknuu Ha
JIBOMHYIO CBSI3b

Crioco05l MOJIYYCHUA U IIPUMCHCHHUC AJIKCHOB

Ankanuenbl  Knaccudwukamuss — ankaaueHoB — (CONpspKEHHBIC,  M30JIMPOBAHHBIE,
Kymynuposantvle) OCOOCHHOCTH SJICKTPOHHOTO CTPOCHHUS M XHUMHYECKHUX CBOHCTB
conpsbKEHHBIX  ueHOoB, 1,2-u 1,4-npucoenunenue [lonumepusamnus cCOonpsoKEHHBIX JUEHOB
CnocoObI TTOJIy4YeHUs] U MIPUMEHEHUE aIKaJUeHOB

Anxunbsl ["'oMosiornyeckuii psig allKMHOB, oOmIast popMyJia, HOMEHKIIATypa U U30MepHs
DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPO- €HUE MOJIEKYJI AJIKUHOB, SP-ruOpran3anys aTOMHBIX
opOuraneityriepona. dusnueckue CBOMCTBA aJIKUHOB

XHAMHYECKHE CBOWCTBA: PEAKLMHA NPUCOCIAUHEHHUs, IUMEpU3a- MU U TpUMEpU3aIH,
okuciaeHnss KuHCIOTHbIE CBOWCTBAa QJIKHMHOB, HMEIOIIMX KOHIIEBYKD TpPONHYIO CBS3b
KaugecTBeHHBIE peakMy Ha TPOMHYIO CBSI3b

CnocoOkI IIOJIYUYCHUSA U IPUMCHCHUC aJIKUHOB

Apomatnueckue yriaeBogopodsl (apeHbl) ['omonorudeckuid psii apeHOB, oOIas
opmyna, HOMEHKJIATypa U H30MEpHUs OJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYJIbl OeH30Ma [lpasuno apomamuunocmu, npumepol apomamuideckux coeourenui. Ous
WYECKHE CBOMCTBA ApEHOB

XumMuueckue cBoOMcTBa O€H30J1a M €ro TOMOJIOIOB: PEeaKIUM 3aMelleHNs] B O€H30JIbHOM
KOJIBIIE W YIVIEBOJOPOJHOM paauKale, PEeaKIUu IMPUCOSCIUHEHMs, OKHCICHHE TIOMOJIOTOB
O6eHzona [lpeocmaenenue o Mmexanusme peaxyuil INeKMPOPUILHO20  3aMeujeHUsl.
IIpencraBneHne 00 OpHEHTUPYIOIIEM JEHCTBUU 3aMecTuTeslell B O€H- 30JIbHOM KOJIbIIE Ha
MpUMepe aJKWIbHBIX PaJIMKaJIOB, KAPOOKCUIIHON, THAPOKCUIBHOW, aMUHO- U HUTPOTPYMIIHI,
aToMOB rajoreHoB OcoOEHHOCTH XUMHYECKUX CBOMCTB cTtuposa [lonmumepuszanus

cTupoIia
CriocoObI MoTydeHUs] 1 MPUMEHEHHE apOMaTHYECKUX YTIJIEBOIOPOJIOB

[Ipuponusiii ra3z IlomyTHble HedTaHbIe Tazsl HedTh u e€ mpoucxoxkaenne KameHHBIH
yrojib U MPOAYKTHI €ro nepepadoTKu

CriocoOsbl nepepadoTKu HedTH: IE€pEeroHKa, KPEKUHT (TepMuueckuit,
KaTaIUTHYECKUil), pudopMuHr, nuponus [IpoaykTel nepe- paOboTku HePTH, UX TIPUMEHEHUE
B IPOMBILIJIEHHOCTH U B OBITY
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I'eneTnueckast CBSI3b MECXKAY pa3IMYHbIMU KJIaCCaMH YIJI€BOJOPOAOB

DJIEKTPOHHOE CTPOEHHE TaJOreHIPOU3BOAHBIX YIJIEBOJIOPOAOB Peakiuu 3amMmenieHust
rajoreHa Ha THIPOKCOTPYIIILY, HUMPOSPYN- NY, YUAHOSPYRNY, amunozpynny JlelcTtBue Ha
raJOreHIIPOU3BO- JHBIE BOJHOTO M CIHMPTOBOrO pacTBopa MmEnoun BzaunmopeictBue
JIUTAJIOTEHAJIKAHOB C MarHueM U LUHKOM [loHsimue o memasio- opeaHuueckKux coeOUuHeHuUsx
Hcnonb30oBaHue rajoreHIporu3BOJd- HBIX YTJICBOJOPOJIOB B OBITY, TEXHUKE W IPU CHUHTE3E
OpraHUYECKUX BEIISCTB

DKCHEepPUMEHTAIbHbIC METOJbl H3YYEHHUs BEHIECTB M MX MPEBpalICHUN: H3YyYCHHE
(bU3UYECKUX CBOMCTB YIiIeBOAOPOIOB (PACTBOPUMOCTD), KAYECTBEHHBIX PEAKIIMHA yTIIEBOIOPOIOB
pa3IMYHBIX Kjac- coB (oOecuBeyMBaHHWE OPOMHOW WJIM MOJHOW BOJBI, pacTBOpa IEepMaHraHaTa
KaJusl, B3aUMOJCHCTBYE alleTHIeHAa C aMMHAYHbIM pacTBOpoM okcuja cepedpa(l)); kauectBeHHOE
OoOHapy>X€HHUE yIje- poJla M BOJAOpPOJAa B OPraHUMYECKUX BEIIECTBAX; MOJIyYEHHE OSTHICHA U
M3y4YeHUEe ero CBOMCTB; oO3HakomiieHHMe ¢ koiulekuusimMu «Hedte» u «Yromby, ¢ oOpasuamu
IJJacTMacc, KaydyyKoB W  pE3UHbl; MOJE- JIMPOBAHUE MOJIEKYJ]  YTIJIEBOAOPOJIOB U
rajoreHIIpOM3BOJHBIX yTIile- BOJOPOIOB

Kucnopoacoaep:xkaimme opraHu4ecKue coeIHHeHns

[IpenenbHble ogHOAaTOMHBIE cnUpThl CTpoeHHE MOJIEKYJl (Ha NpUMEpe MeTaHoJia U
sta”Hona) [omomoruueckuii psa, oOmas ¢opMmyia, H30MepUs, HOMEHKJIarypa U
knaccudukanuss dusznyeckue

CBOIICTBa NpeaACIbHBIX OAHOATOMHBIX CIIMPTOB BOI[OpOI[HI)Ie CBsA3U MCKAY MOJICKYJIaMHU
CIIMPTOB

XUMHUYCCKHUE CBOlMMCTBA: pPC€aKkn 3aMCIICHM, Acryuaparainum, OKHCJICHUA,
B33.I/IMOI[€I‘/JICTBI/IG C OPraHN4YCCKNMHU U HCOPIraHMYCCKMUMU KUCIIOTaMU KauecTBennas pcaKknuAa
Ha OJHOATOMHBIC CIIMPThI I[ef/'ICTBI/IC O9TAaHOJIa 1 MCTAHOJIa Ha OPraHMUu3M YCJIOBCKa Crioco05l
NOJMYYCHUA U TPUMCHCHHUEC OAHOATOMHBIX CIIMPTOB

I[Ipocteie »dupbl, HOMeHKIaTypa U u3zoMepuss OCOOEHHOCTH (U-HUYECKUX U
XUMHUYECKUX CBOMCTB

MHOroaToMHbIE€ CIIMPTHI — 3TUJIICHIJIMKOJIb U MIMIEpUH PU3NYECKHE U XUMHUYECKHUE
CBOMCTBA: PEAKLMH 3aMELICHUs, B3aHUMO-€MCTBHE C OPraHWYECKHMMM W HEOPraHUYECKUMU
KHCJIOTaMHM, KauyeCTBEHHasi peaklUsi Ha MHOIOAaTOMHbIE CHUPTHL. [Ipedcmaesnenue o
Mexanuzme peaxkyuil HYK1eopuibHoco 3amewjenus. JIeNCTBHE Ha OpPraHU3M 4YeJIOBeKa
CrocoOblI TTOJIy4eHUsI U IPUMEHEHUE MHOTO- aTOMHBIX CIIMPTOB

®enon CtpoeHHe MOJIEKYJIbl, B3aUMHOE BIIUSHUE TMIPOKCOTPYNIbI U OCH30JIbHOTO siJipa
®usnueckue cBoiicTBa ¢peHosa OCOOEHHOCTH XHWMHYECKUX CBOMCTB (enona KauecTBeHHBIE
peakiuu Ha ¢eHon TokcuyHocTh ¢eHona CnocoObl MOMyYEHHUs M NpUMEHeHue ¢eHona
®deHonpopmanbaeTuIHasT cMoJIa

KapbonunpHble coequHEHUS — aJbJeruJibl M KETOHbl JJEKTPOHHOE CTPOCHHE
KapOOHUJIBHON Tpynmbl ['oMonornyeckue psiabl aidbJAeTHIOB U KETOHOB, oOmias ¢opmyna,
n30MepHus U HOMeHKJIaTypa @U3nuecKue CBOMCTBA ajlbJETHJI0B U KETOHOB

XUMHUYECKHE CBOWCTBA aJbJACTHJIOB W KETOHOB: pEaKIUU MPUCOCIAUHEHUS
Ilpeocmasnenue o Mmexanuzme peakyuii HyKi1eopuibHo2o npucoeourerus OKUCICHUE
albJIETU/IOB, KAaUeCTBEHHBIC peakiuu Ha anpAerufbl CrocoObl MONy4YeHUs U NPUMEHEHHE
aJibJIETUJIOB U KETOHOB
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OZIHOOCHOBHBIE TpeNeNibHbIE KapOOHOBbIE KHUCIOTHI (COOEHHOCTH CTPOCHUS MOJIEKYJ
KapOOHOBBIX KuCIOT WM3omepuss m HomeHKiIaTypa @DOU3WYECKHE CBOMCTBA OJHOOCHOBHBIX
NpCaACIbHBIX Kap6OHOBBIX KHUCJIIOT BOI[OpOI[HBIe CBA3U MCKIY MOJICKYJIaMHA Kap60HOBBIX KHUCJIOT

XUMHYECKHE CBOMCTBA: KHUCIOTHEBIC CBOfICTBa, peaKuus 3TepI/I(1)I/IKa]_II/II/I, pe€aKkiun C
yY4aCcTHEM YIJICBOJOPOAHOI'O paJuKajia

OCco0EHHOCTH CBOWCTB MYpPaBbUHON KHCIIOTHI

IMonsiTie O MPOU3BOAHBIX KApOOHOBBIX KHCIIOT — CJIOXHBIX dpUpaxX, arHsuopuodax,
2a102eHAHSUOPUOAX, AMUOAX, HUMPUIAX.

MHorooOpa3ue KapOOHOBBIX KHCIOT (OCOOCHHOCTH CBOWCTB HENpPEACIbHBIX U
apoOMaTHYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX

KHUCJIOT, THJIPOKCUKApOOHOBBIX KHUCIOT IlpencraButenu BbICHIMX KapOOHOBBIX KHCIIOT:
CTE€apuHOBas, NAJIbMUTHHOBAs, OJCUHOBAs, JuUHONEBAA, JUHONEH08as KUCIO0Tbl CrocoObl
MOJIyYeHHUS ¥ MPUMEHEHNE KapOOHOBBIX KHUCIIOT

Crnoxublie 3¢upsl 'omonoruueckuii psia, obmas hopmyiia, U30OMEPHs © HOMEHKJIaTypa
Du3NUeCcKUe U XUMUYECKHE CBOMCTBA: TUAPOJIU3 B KUCJION U LISJIOYHOU cpene

Kuper Ctpoenne, ¢pu3nyeckue U XUMHYECKHE CBOWCTBA YKHUPOB: TUIIPOJIU3 B KHUCIIOH H
1ie104Hol cpesie OCOOEHHOCTH CBOMCTB JKMPOB, COAECPKAIIMUX OCTAaTKU HENPEIEIbHbBIX JKUPHBIX
KuciaoT. JKupsl B mpupome

Mb14 KaK colM BBICHIMX KapOOHOBBIX KHCJIOT, UX Momollee aeictBue [lowsmue o
cunmemuyeckux morowux cpeocmsax (CMC).

OOmas xapakrtepucTtuka yrieBonoB Kitaccudukamus yrieBojnoB (MOHO-, Au- U
MOJIMCaxapu/ibl)

Monocaxapulipl: TJIIOKO3a, (QPYKTO3a, 2carakmosa, pubosza, 0e30K- cupubosa
du3nyeckue CBOMCTBA U HaxoKIaeHHE B npupone dorocuHres Onmuueckas uzomepusi.
Konvuamo-yennas maymomepus Ha npumepe MOJNeKyIbl 2A0KO03bl, npoekyuu Xeyopca,

U- u [J-anHomepwvl 2ntoko3ol

XHUMHWYECKHE CBOMCTBA TIIFOKO3BI: pe€akuunM € y4aCTUCM  CIIMPTOBBIX U aJIB)IGFI/I}IHOﬁ
rpyni, CIIMPTOBOC U MOJIOYHOKHCIIOC 6pO)KeHI/Ie HpI/IMeHeHI/Ie T'JIFOKO3BbI, €€ 3HauE€HHE B
JKUBHCACATCIIBHOCTU OpraHnu3Ma

I[I/IC&XapI/II[I)II caxapoasa, MaJIbTO3a u JaaKkmo3a BoccranasnuBaroniue u
HCBOCCTAHABJIMBAKOIIUEC OUCAXAPUIBI Fnﬂponm AUcaxapnuaoB Haxoxnenue B npupoae u
MIPpUMCHCHUC

[lonucaxapuapl: Kpaxmaj, T[JIMKOreH U uewnoio3a CTpoeHue MakpoOMOJIEKYIT
KpaxMajia, TJIMKOTreHa MW LeJuTtoJ03bl PDu3nyeckrue CBOWCTBA Kpaxmajla M LEJUTFOJI03bI
XUMHUYECKHEe CBOMCTBA Kpaxmalia: TUAPOJIN3, KAUECTBEHHAs peakiusi ¢ H0JI0M XHUMHUYECKUE
CBOM- CTBa WEJUJIIOJIO3bl: THIAPOJIM3, NojiydeHue »>¢upoB uemtono3bl Ilo- HaTtue o006
HWCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENIK).

DOKCHepUMEHTaIbHbIE METO/Ibl M3YUYEHHUs BEIIECTB M MX MNPEBPAIIEHUH: pacTBOPHUMOCTH
pa3IMYHBIX CIHUPTOB B BOJE, B3aUMOJECHCTBUE D3TaHOJa C HATPUEM, OKHCIIEHHE STHIOBOTO
ciMpra B aIbJErHJ Ha pacKaJéHHOM MEOHOM IPOBOJIOKE; OKHMCJIIEHHWE JSTHJIOBOTO CIHUpPTa
JUXpOMaToOM Kajiusi (BO3MO>KHO HCHOJIb30BaHHWE BHIEOMATEpUANIOB); KAUECTBEHHbIE pEeaKIuy Ha
anpnerunbl (¢ rugpokcugom auammuHcepebpa(l) u  rugpoxcuaom  menu(Il)); peakuys
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raunepuHa ¢ ruapokcuaoM meau(ll); XxmMudeckne CBOMCTBAa pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMO/ICHCTBHE pacTBOpa TIIOKO3bI ¢ ruapokcuaom meau(Il); B3aumopaeiicTBue Kpaxmana ¢
WOJOM; PEIICHUE OHKCIEePUMEHTAIBHBIX 3amad 1o Ttemam «Crnuptel u denomb» «Kap-
O60HOBBIE KUCTOTHI C0XKHBIE 3(PUPBI»

A30Tc0uepmamne OpraHu4eCcKue COCIAMHCHUA

AMHUHBI — OpraHuyecKkue Npou3BoAHbIE ammuaka Kitaccudukamyss aMHUHOB:
anudaTtuyeckue M apoMaTHyYecKue; IIepBHUYHbIE, BTOPUYHBIE U TpeTuuHble CTpoeHue
MOJIEKYJI, 001as popmyia, U30MepHUsi, HOMEHKJIaTypa 1 (pu3nueckue CBOMCTBa XUMHYECKOE
cBoOMcTBa anudaTUYeCKUX aMHHOB: OCHOBHBIE CBOMCTBA, AJIKUJIUPOBAHHE, B3aUMOJICHCTBUE
MEPBUYHBIX aMUHOB C a30TUCTOM KHCJIo- TOM Cou aJKUIIaMMOHHUS

AHUINH — IIpEJICTaBUTENb AMUHOB apoMaTuueckoro psjaa CtpoeHue aHwinHa B3anmHoe
BIIMSIHUE TPYII aTOMOB B MOJIeKysie aHWIMHA OCOOEHHOCTH XMMHYECKMX CBOMCTB aHWJIMHA
KauectBeHHble peakiuy Ha aHWINH

C110co05I IIOJIY4YCHUA U IPUMCHCHUC aJII/I(l)aTI/I‘-IeCKI/IX aMHHOB HonyquI/Ie AHUJIMHA
nus3 HI/ITpO6eH30J'Ia

AmuHokucinoTrsl Homenknarypa u wusomepuss OTaenbHblEe NOpeacTaBUTENNd [ -
AaMMUHOKWCJIIOT: TJIMLMUH, aJJaHUH, eHUNaianun, cepun, 2aymamuno8ads KUciomd, JU3UH,
yucmeun Onmuueckas uzomepus amunoxuciom: D- u L-amunoxkucnomvr dusnyeckue
CBOMCTBAa AaMMHOKHCIOT XHMMHUYECKHE CBOWCTBA AaMMHOKHCIOT Kak aM(OTEepHbIX
OpPraHMYeCKUX COEIUHEHUM, peakius MOJMKOHJIECHCAIlMU, OOpa30BaHUE IIENTHUIHOU CBSI3U
Bbuonornueckoe 3HaueHHe aMUHOKHUCIOT CHUHTE3 U TUAPOJIN3 HNETITUIOB

benku KakK MIPUPOAHBIE MOJIUMEPHI [TepBuuHas, BTOpUYHAS U TPETHUYHAs
CTpyKTypa OenkoB XUMHYECKHE CBONCTBAa OEIKOB: THUIAPOJIN3, JACHATypallus, KaueCTBEHHbIC
peakuuu Ha OeJKu

llonusmue 06  azomcooeporcawux  2emepoYUKIUYECKUX  COEOUHEHUSIX.
Hupumuounosewvie u nypunosvle ocnoeaHus. Hyxkneunogvlie Kuciomol: cocmas,
cmpoeHue U buUoIocUUeCcKasl poJb.

OKCHEPUMEHTAIbHBIE METOJbl M3YYEHHs] BEHIECTB M WX MPEBPAlICHUH: pPAacCTBOPEHHE
0enKoB B BOJE; JAEHATypalus OEJIKOB MpPU HAarpeBaHUU; LIBETHbIE PEaKIUU Ha OEJIKW; pelIeHHe
JKCIEPUMEHTAIBHBIX 3a7ad IO TeMaM «A30TCOAEp)Kallue OpPraHM4YeCKHUEe CO- €AUHEHUS» U
«PacriosHaBaHu€e OpraHUYECKUX COEIUHEHUID»

BI)ICOKOMO.]ICKyJ'lﬂpHLIe COCANHCHUA

OCHOBHBIE MOHSITUS XMMHUHM BBICOKOMOJICKYJISIPHBIX CO€AUHEHUI: MOHOMED, NOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTEIEHBb ITOJMMEPU3AIINH, CPEIHSST MOJIeKyJisipHass Macca OCHOBHBIE
METOJIbl CHUHTE3a BbICO- KOMOJIEKYJSIDHBIX CO€OUHEHHMH — M[OJUMEpHU3alus U
NOJIMKOHAEeH AUl [Ipeocmaenenue o cmepeopeyisapHOCmu U HAOMOJIEKVIAAPHOU
CMpYyKmype noaumepos, 3d8UCUMOCHIb CEOUCME NOJIUMEPOSE O UX MOJEKVISAPHO20 U
HAOMONEKYIAPHOSO CIMPOEHUs]

[NTonumepHsbie MaTepHualbl [TnacTtmaccel (TmonmATHIIEH, MOJIUIPOITUJIIEH,
MOJTMBUHUIXJIOPU, MOJIHUCTUPOIT, MOJIMMETHUIIMETaKpUIiIaT, MOJIMKapOOHATHI,
noMATHIIeHTepeTanaT) Y THin3auus 1 nepepaboTka IjiacTuka
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DnacToMephl: HATypaJbHBIM KaydyK, CHUHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIPEHOBBIN, U30TIPEHOBBIN) U cuiuxonst Pe3nHa

Bosiokna: HarypasibHble (XJIOHOK, IIEpPCTh, IMIEJIK), HCKYCCTBEHHBIE (BuCkoO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHE (KalpOHU JIaBCaH)

Ilonumepsl cneyuanvbHo2o HazHaveHus (megnon, Keeuiap, 21eKmMpoOnpo8oOAUUe
noaumepwl, buopasziazaemvlie NOAUMEPLL)

9KCH€DI/IMCHTEUILHBI€ METOJbl M3YUCHHUS BCISCTB U UX HIPCBPALICHHM: 03HAKOMIICHHUEC
C 06pa3uaMH IOPpUPOOHBIX M HCKYCCTBCHHBIX BOJIOKOH, IINIaCTMACC, Kay4dYyKOB; PCIICHHC
OKCIICPUMCHTAJIBHBIX 3aJad 110 TEME «Pacrio3HaBanue miacTMacc U BOJIOKOH»

Pacuémmnuwie 3a0auu

Haxoxxnenue MoieKkyIsipHOil (popMyJIbl OpraHUYeCcKOTO COSUHEHUS 110 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJAIINX B €r0 COCTaB; HAXOXKACHUE MOJICKYISIPHON (OPMYJIBI OPraHUYECKOTro
coeMHEeHUA 0 Macce (00BEMY) IPOTYKTOB CTOpPaHUs; MO0 KOJIMYECTBY BEIIECTBA (Macce, 00bEMY)
NPOAYKTOB pEaKIHH W/HMIM MCXOAHBIX BEIIECTB; YCTAHOBJICHHE CTPYKTYPHOH (HOPMYJIBI
OpraHMYECKOro BEIeCTBA HAa OCHOBE €ro XHMMHYECKHX CBOMCTB MJIM CIOCOOOB ITOJTYYEHUS;
OTIPENICIICHHUE JIOJIU BBIX0/1a MPOAYKTA PEaKIHH OT TEOPETUUECKH BO3ZMOKHOTO

Mesicnpeomemmunle céa3u

Peanuzanuss MeXnpeaIMeTHbIX CBS3€M IIPU HW3YYEHUU OpraHudeckol xumuu B 10
KJIacCe OCYMIECTBIISIETCS] Yepe3 HMCITOJIH30BaHNE KaK OOIMX €CTECTBEHHO-HAYyYHBIX MMOHSATHH,
TaK Y NOHSATUH, IIPUHSATBIX B OTACJIBHBIX IPEAMETAaX €CTECTBEHHO-HAYYHOIO IIMKJIA

Obwue ecmecmeeHHO-HAYUHble NOHAMUS. SIBIICHUE, HAay4HbIH (akKT, THIIOTE3a,
TEOpUsi, 3aKOH, aHaJW3, CHHTE3, KiaccuuKalus, HaOII0JICHUE, U3MEPEHUE, DKCIIEPUMEHT,
MOJiedb, MoJenupoBaHue Du3zuxka. MaTepusi, aToM, JJEKTPOH, MOPOTOH, HEUTPOH,
MOJIEKYyJla, DHEPreTUYECKUH YpPOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOECOCTOSHHE
BeIecTBa, GPU3NUECKHE BEIIUYUHBI, €INHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHUSI, Macca

buonoeus: xnerka, opraHusM, 3KocucteMa, ouocdepa, MeTabOIU3M, HACIEICTBEHHOCTD,
aBTOTPO(PHBIA U TETEpOTPOPHBIH THUN MNUTaHUS, OpokeHue, (OTOCHHTE3, JbIXaHHE, OeJKH,
YIJIEBOJbI, KUPBI, HYKJIEUHOBBIE KUCIOTHI, (PE€PMEHTHI

Feozpaqbuﬂ: ITOJIC3HBIC NCKOIIACMBbIC, TOIIJIMBO

Texnonoecus: IMUIICBBIC TIIPOAYKTBI, OCHOBBI PpPAllMOHAJIBHOI'O IIWUTAaHUA, MOKOIIHUC
cpe€acrtBa, MaTcpualibl U3 HCKYCCTBCHHBIX U CUHTCTHYCCKHUX BOJIOKOH

11 KJIACC. OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHUU

Atom CocraB aTOMHBIX siaep XUMHUYECKMH »ieMeHT WM3oronsl. KopnyckyaapHo-
B80/IHOBOU Oyanusm, O6ouUcmeenHas npupooa donekmpona. CTpoeHHUe >IEKTPOHHBIX
000JIOYEK aTOMOB, K8AHMOBble HUCIAd DHEPreTUYECKUE YPOBHU U IOAYPOBHU ATOMHBIE
opOuranu Knaccudwukanus XxumMudeckux 3j1eMeHToB (S-, p-, d-, f-smemeHThI)
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Pacnpenenenue »JI€KTPOHOB IO ATOMHBIM OPOUTAIISIM; MPUHYUN MUHUMYMA IHepeul,
npunyun Ilaynu, npasunoXynoa DIEKTPOHHBIE KOH(MUTYpAIlMd aTOMOB JJIEMEHTOB TEPB
ro—4eTBEPTOro MEPUOJOB B OCHOBHOM M BO30YKJIEHHOM COCTOSI-

HUHU, JIEKTPOHHBbIE KOH(PUTYpAIIUH HOHOB

Ilonamue 06 5sHepeuu  UOHU3AYUU, DHEPSUU  CPOOCMEA K  DJIEKMPOHY.
DIEeKTPOOTPHULIATEIBHOCTh

Ilepunoanueckuit 3akoH U llepuoanueckas cucremMa XMMHUYECKUX 3anemeHTtoB J[ U
MengeneeBa  CBsA3b IEPHOJMYECKOI0 3aKOHa U llepnoanyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOCHHUS aTOMOB 3aKOHOMEPHOCTHU U3MEHEHHSI CBOMCTB
XUMHYECKHUX BJIEMEHTOB U O0OO0pa3yeMbIX HMH IIPOCTBIX M CIOXHBIX BEIIECTB IO TPyIIaM U
nepuojiaM 3HaueHue nepuoandeckoro 3akona J[ M1 MeunaeneeBa

XuMur4deckasi CBsizb BUabl XUMHUYECKOM CBSI3U: KOBaJICHTHAsi, MOHHAsI, METAJJIMYECKast
Mexann3Mbl 00pa3oBaHUS KOBAJICHTHOW CBSI3U: OOMEHHBIH HW JIOHOPHO-aKIICITTOPHBIN
OHeprusi U jjuHa CcBsizu [loJsIpHOCTH, HANPaABJIEHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOM
cBs3u Kparnsele cBsi3n BonopoaHas cBaA3p MeXMOIEKYIISIPHBIE B3aUMOJACHCTBUSA.

BasieHTHOCTP ¥ BaJICHTHbIE BO3MOXXHOCTH aTOMOB [ ubpuouszayus amoMHbIX
opoumaneti CBSI3b JIEKTPOHHOWU CTPYKTYpPBI MOJIC-

KyJl C UX T€OMETPUYECKHM CTPOCHUEM (Ha IPUMEpPE COEAUHEHUHN DJIEMEHTOB BTOPOTO
rnepuomaa)

IIpencraBineHne O KOMIUIGKCHBIX coequHeHUsx CocTtaB KOMIUIEKCHOTO HOHA!
KOMIUIEKCOOOpa3oBareib,  JMranael  Koopounayuoumnoe  uucio. Homenxnamypa
KOMWIEKCHbIX COeOUHEeHUU. 3HayeHue KOMHNIEeKCHbIX coeourenuli. Ilousmue o
KOOPOUHAYUOHHOU XUMUU.

BemiectBa MONEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHMUS THIbl KPUCTAJIMYECKUX
pemE€TOK (CTPYKTYp) U CBOMCTBA BEILECTB

IlonsatTne o naucnepcHeIx cucrtemax KMcrtuHHble pacTBOpsl [Ipeocmaénenue o
Konnouonwvlx pacmeopax CnocoObl BbIpa)KEHUsI KOHIIEHTPAIlMU PAacCTBOPOB: MaccoBas JOJs
BEIlIECTBAa B pacTBOpPE, MOJIApHasi KOHLEHTpauus HacellleHHble U HEHaCBIIIEHHbIE PAacTBOPHI,
pactBopuMocTh Kpucramioruaparsl

KJ'IaCCI/I(l)I/IKaHI/Iﬂ W1 HOMCHKJIaTypa HCOPTraHUWYCCKHNX BCIICCTB TpI/IBI/IaJ'II)HI)IC Ha3BaHUA
OTACIIIBHBIX Hpe):[CTaBI/ITeHeﬁ HCOPraHM4€CKUX BCIICCTB

Krnaccudpukanmuss XMMHUYECKUX peakUUi B HEOPTraHMYECKOM U OpPraHMyYeCcKON XUMHUU
3aKOH COXpaHEHUSI MacChl BEIIECTB; 3aKOH COXpaHEHHUs WU IIPEBpAIllEHUs] SHEPTruu IIpU
XUMHUYECKUX peakiusx TemmoBble 3(@eKTbl XUMHUYECKHUX peakiuil TepMoxumuueckue
ypaBHEHHUSA

CKopoCTh XUMUYECKOHN peaklnu, €€ 3aBUCHMOCTh OT pa3IN4YHbIX (akTopoB ['oMOreHHbIE U
rereporeHHsle peakunu Karanus u kaTaau3aTopsl.

OOpatumble W HeoOpaTUMble peakiuu XHUMHYEeCKoe paBHOBecue Koxcmauma
Xumuyeckoz2o pasrogecus DakTOPhl, BIUSAIONIME HA MOJOKEHUE XHMHYECKOTO PAaBHOBECHS:
TEMIIEpATypa, MAAaBJICHUE U KOHLEHTPALMHU BEUIECTB, YYAaCTBYIOIIUX B peakuuu [IpuHumn
Jle IIlaTenne
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Onekrponutuyeckass aucconuanus CuiabHble U ciaOble 31eKTposuTbl CTeneHb
aucconuanuu  HMouwnoe npouszeedenue 6o0vt (Cpena BOJHBIX PacTBOPOB: KHUCIIOTHas,
HelTpanbHasi, meounas Bomopoaueiii nokasarens (PH) pacrBopa I'maponus coneit Peakiuun
HOHHOTO OOMeHa

OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC pPCaKkuunu Crenrensr oxuciieHuss OKUCIHTEIL U
BOCCTaHOBHTCIIb HpOI_ICCCBI OKHCJICHHMS U BOCCTAaHOBJICHHUS BaXHEHIIIME OKHCIUTEIH U
BOCCTaHOBHTCIIN MGTOI[ QJICKTPOHHOI'O OanaHca :‘)J'IGKTpOJ'II/IS PacTBOPOB U paCIllZIaBOB BCUICCTB

OKCIepUMEHTANbHbBICE METOJbl M3YUYCHHSA BEUISCTB M MX HIPEBpAIllCHUM: Pa3I0KCHUC
MNEpoKCHuJIa BOAOPOJa B IMPUCYTCTBHUU KaTajlnu3daTopa, MOIACIU KPUCTATIIIMNYCCKUX pGHléTOK;
IIPOBCACHUC peaKHI/Iﬁ HMOHHOTI'O 06M€Ha; onpeaciICHuE Cpe€abl pacTBOPOB C IIOMOIIBRO
HHAWKATOPOB; U3YUCHHUC BIIMSAHUA PA3JIUMYHBIX (baKTopOB Ha CKOPOCTb XUMHYECKON p€akiuu
U IIOJIOKCHHUEC XUMHUYCCKOI'O paBHOBCCHA

Heoprannveckasi xumusi

ITonoxxenue HemerawioB B llepuoanyueckon cucremMe XUMHUYECKHX 3eMeHToB J[ U
MengeneeBa U OCOOCHHOCTH CTpPOCHUSI MX aroMoB (DuU3HMUECKHE CBOWCTBA HEMETAJJIOB
Annotponus HeMeTaJUIoB (Ha MpUMepe KUCIopoa, cephl, pocdopa u yriepoaa)

Bonopon ITonydenue, ¢pu3ndeckrne W XUMHUYECKHUE CBOWCTBA: pe- aKIMM C METa/UIaMU U
HEeMeTaulaMM, BOCCTAaHOBUTEJIbHBIE CBOMCTBA I'mapunbl Tonnuenvie s1emenmol.

lanorens Haxosxaenue B mpupojne, cnocoObl MOTydeHUs, PU3NYECKHEe U XUMHYECKHUE
cBoricTBa ['amoreHoBoOpoibl BaxkHelIne KUCIOPOACOAEP)KAIIUE  COCAUHEHUS  TaJIOT€HOB
JlaGopaTopHble U NMPOMBIILICHHBIE CIIOCOOBI MOJTY4YeHHUsl rajoreHoB lIpuMeHeHue rajoreHoB u
UX COEOUHEHUU

Kucnopon, o30n JlabopaTopHble U NPOMBIIIJIEHHBIE CIIOCOOBI I10 JIyYE€HHUs] KUCIIOpoaa
dusznyeckue U XUMHYECKHE CBOWCTBAa M MNpPUMEHEHHE Kucjopoga u o30Ha Okcuibl U
MIEPOKCUIBI

Cepa HaxoxneHue B mpuUpojie, CIOCOOBI IOJy4YeHUs, (U3NUYECKHUEe U XUMHUYECKHE
cBoiictBa CepoBonopon, cyibpuasl Oxcup cepsi(IV), okenn cepri(VI) CepHucras u cepHas
KUCJIOTBI M ©X colii OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI IlpumeHeHue cepbl U €&
COEIMHECHU N

Azotr HaxoxxneHwe B mpUpoje, CIOCOOBI MOJydeHHs, (PU3NUECKHMEe U XUMHUUYECKHUE
CBOMCTBa AMMI/IaK, HUTPUABI OKCI/II{I)I azora A3o0THCTast M a30THaAsA KHUCJIOTBI U HX COJH
Oco0OeHHOCTH CBOMCTB a30THOM KucioThl IIpuMeHneHue azora M ero coequHEeHUN A30THBIE
yIoOpeHus

dochop HaxoxzneHnue B mpupojie, CnocoObl MOJIydeHUsI, PU3NIESCKUE U XUMUYECKUE
cBoiictBa Pochuasl u ¢ochun Oxcuasl ¢docpopa, ¢ocdopHas Kuciora U €€ coju
Memadgocopnas u nupogocgopuas rucinomoi, gocgopucmas u gocgopuosamucmas
kucaomsl. Ilpumenenue pocpopa u ero coennHennit PochopHsie y1o0peHus

Vriuepon, HaxoXxJaeHue B Tipupoae AiutorpornHble Moaudukanuu DundecKkue u
XUMHYECKHE CBOMCTBA TPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepogom Oxcun yriaepoaa(ll),
okcup yriaepona(lV), yronpHass Kuciota U €€ coiau. AKTUBHPOBAHHBIA YTOIb, adcopOyus
Dynnepennvt, epadhen, yenepoousle Hanompyoxku IIpruMeHEHHUE TIPOCTHIX BEIIECTB,
00pa30BaHHBIX YTIIEPOJOM, U €r0 COSINHEHHUHN
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Kpemunit Haxoxxaeane B mpupojie, CiocoObl MOTyUYeHUs, PU3NIECKHUEe U XUMHUYECKHE
cBoiictBa Oxkcua kpemHus(IV), kpemHue- Bast KUCIIOTa, CUJIUKATHL. [I[puMeHeHne KpeMHUS U
ero coequHeHu CTeKI10, €ro Nojay4YeHue, BUAbl CTEKJIa

Ilonoxenne mMeTaaioB B HepHOHquCKOﬁ CHUCTEME XHUMHYECKHX 3JeMeHTOB OCOOEHHOCTH
CTPOCHMUS DJICKTPOHHBIX 000JI0YEK aTOMOB METAJJIOB

PacnpocmpaHeHue XUMUYECKUX DIICMEHIMOG-MEMAIN06 68 3EMHOlL Kope.

O6mue Qusnueckne cBoiicTBa MeTauioB [IpuMeHeHuE MeTauioB B OBITY M TEXHHKE
CnaBbl METAIIIOB

DJICKTPOXUMHUYECCKUI psill HAPsDKEHUI MeTaiutoB O0IIre CriocoObl MOTyYeHUs] METAIIIOB:
THAPOMETAILUIYPIUs, IHUPOMETAILULYPIrHUs, dJIEKTpoMeTautyprus IIoHsaTHe 0 KOppO3UH METAILIOB
Cnoco0sbI 3aluThl OT KOPPO3UHU

O6mass  xapakrtepuctuka MeTawioB IA-rpynmbr  Ilepuoandeckoil  cUCTEMBI
XUMHUYECKUX »JeMeHTOB Hartpuili u kamuii: mnoirydeHwe, (U3HNYECKHE M XHUMHYCSCKHE
CBOMCTBA, IPUMEHEHHUE IIPOCTHIX BEIIECTB U UX COECTUHEHUUN

OOwas xapakrepuctuka MetauioB [IA-rpynnel [lepuoanyeckoil cucTeMbl XUMHYECKUX
BJIEMEHTOB Marnuii ® KajdblUid: mnodydeHHe, ¢GU3HMYeCKHe U XHUMHYECKHE CBOMCTBA,
IIPUMEHEHHE MPOCTHIX BELIECTBU UX coeqrHEeHUN JXKECTKOCTH BOABI M cIOCOOBI €€ yCTpaHEeHUs

AJIOMHUHUM: TMOJIydeHHe, (PU3MUEeCKHe M XUMHYECKHE CBOMCTBA, NPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro COeIuHEHWH AMQOTepHbIe CBOWCTBAa OKCHAA W THAPOKCHIA
AJIFOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS

OO6mras xapakTepucTuka MeTamioB nmobounsix noarpynn (b-rpynm) Ilepuoguueckoit
CUCTEMbI XUMHYECKHUX DJIEMECHTOB

duznyeckue M XHUMHYECKHE CBOICTBA XpoMa H ero coeauHeHuit OKcuabl ©
ruapokcuabl  xpoma(ll), xpoma(lll) m xpoma(VI) Xpomatsl U JUXpOMATHI, ux
OKHCIUTENIbHBIE cBoiicTBa [loiydeHue U MpUMEeHEeHHUE Xpoma

dusznyeckue U XUMHUYECKHME CBOMCTBA MapraHila U €ro COeAuHeHUuU Baxnenmme
coenqunenuss mapranuna(ll), mapranua(IV), mapranua(VI) u mapranna(VII) Ilepmanranar
KaJus, ero OKUCIUTEIBLHBIE CBOMCTBA

dusnyeckue M XUMHUYECKHME CBOMCTBa JKejle3a Hu ero coeguHeHuit OKcHUAbI,
rugpokcuabl u conu xkenesa(ll) u xeneza(lll) IlomydyeHue u nmpuUMEHEHHE Xeje3a U €ro
CILUIaBOB

dusznyuecKkre 1 XMMUYECKHE CBOMCTBA MeIU U €€ coeaquHeHuid [lonyyenne u npuMeHeHue
MeIu U €€ COeNUHEHUN

[Muak: momydeHue, PuU3NUECKHEe U XHUMHUYECKHE CcBoicTBa AMQOTEpHBIE CBOMCTBa
OKCHUJIa n I‘I/I)IpOKCI/II[a IIUHKa, FI/II[pOKCOKOM INICKCHhI ITWMHKA HpI/IMeHeHI/Ie IIMHKA U €ro
COEIMHEHNU

DKCHEepUMEHTAIbHBIC METOJbl HW3YYEHHUs BEIISCTB M WX MPEBpAIICHUH: H3YUYCHHE
00pa3IloB HEMETAUIOB; TOPEeHHUE cephl, hocdopa, xKene3a, MarHus B KHUCIOPOJE; W3YUYCHUE
KOJIJIEKITUH «Metaiibl U CIUIaBbl»; B3aUMOJCHUCTBUE IIEJOYHBIX W IIEIOYHO3EMEIbHBIX
METaJVIOB C BOJOW (BO3MOJKHO HCIIOJB30BAaHHE BHUIEOMATEPHANIOB); B3aUMOJCHCTBUE IIMHKA U
JKelle3a ¢ pacTBOpPaMHM KHCJIOT W IIEJIOYUCH; KadeCTBEHHBIC PEaKIIM Ha HEOPTaHWISCKUE aHUOHBI,
KaTHOH BOJIOPOJa U KAaTHOHBI METAJUIOB; B3aWUMOJECHCTBUE THUJIPOKCUIOB AIFOMUHUS U IIUHKA C
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pacTBOpaMM KHCJIOT U LIEJI0YEN; pEellIeHNEe SKCIEPUMEHTAIbHBIX 3aad 1o temaM «l'ajmoreHsm»,
«Cepa u e€ co- enuHeHUs», «A30T U ¢ochop M UX coeAuHEHUs», «MeTaibl TJIaBHBIX
noArpynm», «MeTayuibl TOOOYHBIX MOATPYIIID

X¥MHA M KU3HDb
Postb xumuu B o0ecriedeHny yCTOMYMBOTO PAa3BUTHS YEJIOBEYSCTBA

ITonsaTue o HAQYYHBIX METOJaX MO3HAHUA U MCTOAOJIOTMHN HAYYHOI'O HCCJICIOBAHUSA

HayuyHple TIpHUHIMIIBI OpraHU3aIlUM XUMHUYECKOTO MPOU3BOACTBA [IpOMBINIICHHBIC
CIOCOOBI TIOJIyYCHHUS] BaXKHEHUIIIMX BEIISCTB (HA IpUMEpe MPOU3BOACTBA aMMHaKa, CEpPHOMU
KHUCJIOTBI, MeTaHoJa) [IpoMBIIICEHHBIE CIIOCOOBI TOJYYCHUS METAJUIOB W CIUIABOB
XumMmudeckoe 3arps3HEHUE OKPYIKAIOIICH cpelibl U ero nociieACTBUs [Ipobiema nepepabomu
omxo0008 u noOO4YHLIX  NpPoOykmos. Poib XuMuu B OOCECIICUYCHHU DHEPreTUYCCKOU
o6e3onacuoctu [lpunyunsi

«BEeNEHOU XUMUUY.

XuMusl U 310pOBbE 4elloBeKa JlekapcTBeHHble cpexnctBa Ilp Buila  HMCIIOJIB30BaHUS
JICKapCTBEHHBIX IpenaparoB Poib XWMUM B pa3BUTHH MEIULIUHBI

XUMHSA [OUIIH: OCHOBHBIE KOMIIOHEHTBI, IHMINEBBIE Jg00aBku Pojibr XUMUH B
o0ecIieueHn MUMIIEBOU O€30IMaCHOCTH

Kocmernueckne n mapdromepusie cpeactBa bertoBast xumust [IpaBuiia 6e30rmacHoOro
HCIIOJIb30BaHUs IIpenapaToB ObITOBOM XMMHUU B MOBCEIHEBHON >KU3HU

XuMUsl B CTPOUTENIHCTBE: Ba)KHEHIINE CTPOUTEIbHbIE MaTepuaibl (IIeMEeHT, OETOH)
XuMmus B Ce€IbCKOM X03siicTBe OpraHu4eckue 1 MUHEpaabHbIe y0OpEHUS

CoBpeMeHHBIE  KOHCTPYKIIMOHHBIE MaTepualibl, KpacKH, CTEKJIO, KepaMukKa
Mamepuanst ons snexkmponuxu Hanomexnonocuu

Pacuémmnuwie 3a0auu

Pacuérsl: Macchl BemiecTBa MM 00bEMA Ta3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBa,
Macce WIH 00bEMY OJHOTIO M3 Y4YacTBYIOIIMX B PEAKIMU BELIECTB; MAacChl (00BbEMA, KOINYECTBA
BEIIIECTBA) MPOJYKTOB pPEaKLHMH, €CIM OJHO M3 BEIIECTB MMEET MNpuMecH; Macchl (00BEMa,
KOJIMYECTBA BEILleCTBA) MPOAYKTa PEaKIUHU, €CIM OJHO M3 BEIEeCTB JAaHO B BHUJE pacTBOpa C
OIIPEICIIEHHON MAacCOBOM JO0JI€d PAacTBOPEHHOIO BEIECTBA; MAaCCOBOM JOJM U MOJIAPHOU
KOHLIEHTpAllMd BELIECTBA B PACTBOPE; HOJM BBIXOJA IPOAYKTAa pPEAKLUU OT TEOPETUYECKHU
BO3MOXKHOI'O

Meorcnpeomemmnunie césazu

Peanuzanuss MeXnpeaMETHBIX CBsA3€H MNpU HU3YYEHUH OOIlled U HeopraHU4ecKou
xuMuM B 11 Kiacce OCyIIECTBIISIETCS Yepe3 MCIOJIb30BAHHE KaK OOIMX  €CTECTBEHHO-
HAy4HbIX MOHATHN, TakK U IOHSITUU, NPUHATHIX B OTIAEJIBbHBIX NpEeAMETaxX €CTECTBEHHO-
HAy4HOTO IMKJIa
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Obwue ecmecmeeHHO-HAYUHble NOHAMUS. SIBICHUE, Hay4YHBIA (akKT, THUIoTe3a,
TEOpHsl, 3aKOH, aHAIWU3, CHHTE3, KilaccuduKamnus, IepuoguIHOCTb, HAOIOASHNE, U3MEPCHUE,
AKCIIEPUMEHT, MOJENTb, MOJACIIUPOBAHUE

Duzuka. MaTepusi, MUKPOMUP, MAaKPOMHP, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTEeTUISCKUU YPOBEHB, BEIIIECTBO, TEJIO, 00BEM,
arperatHoe CO- CTOSHHUE BEIIEeCTBA, WJICANBLHBIA Ta3, (U3WUYECKHE BEIWYUHBI, €IU- HUIIBI
U3MEPEHUs], CKOPOCTh, IHEPrUs, Macca

buonocus: xinerka, opraHusM, >3KOcHCTeMa, Ouocdepa, meraboiHM3M, MaKpO- U
MHKPO3JIEMEHTHBI, OCIKH, KUPBHI, YTIIEBOIbI, HyKJICUHOBBIE KHUCIOTHI, (D€PMEHTHI, TOPMOHBI,
KPYTOBOPOT BELIESCTBU ITOTOK DHEPIrUU B DKOCHUCTEMAX

Teoepaghus: munepabl, TOPHBIE IOPOHI, MOJIE3HBIE UCKOIIAeMbIC, TOIUIUBO, PECYPCHI

Texnonocusa. XUMUYECKasi MPOMBIIIIEHHOCTb, METAJULyprus, CTPOUTEJIbHbIE MaTepHallbl,
CEIIbCKOXO3SMICTBEHHOE  MPOW3BOJACTBO, IIMINEBAasl IPOMBIILIICHHOCTh, (hapMaleBTHUYECKast
IIPOMBIIIEHHOCTb, HIPOU3BOJICTBO KOCMETHYECKUX rpenaparos, IIPOU3BOJCTBO
KOHCTPYKLIMOHHBIX MaTepHUaioB, AJIEKTPOHHAs! IPOMBIIIIEHHOCTb, HAHOTEXHOJIOTUU

TemaTHueckoe NIAHAPOBAHHE
Temaruueckoe muanupoBanue 10 kinacc Xumus. 2 yaca B HEJEIIO.

HaumenoBanue KonunuectBo yacos
pa3aesioB U TeEM ITo Koutp S0P
y4ebHOro nmpeaMera nporpaMMe | MPaKTUYECKUX | OJBHBIX paboT
pabor
1 paznen TeopeTnyeckre OCHOBBI OPTraHMYECKON XUMUU
[Ipeamer 6 https://lesson.academ
A1 OPraHU4eCKON XUMHH. y-
Teopusi CTPOCHNUS content.myschool.edu.ru/04/10
OPraHNUYEeCKHUX
coequHeHU A. M.
byrneposa
Paznen 2.
Yraesoaopoasl
[IpenenvHble 4 https://lesson.academ
1 | yraeBomopoast — y-
QJIKAHBI, IUKIOATKAHbI content.myschool.edu.ru/04/10
Henpenenbubie 8 1 https://lesson.academ
.2 | yIIeBOIOPOJIBI: AJIKCHBI, y-
AJIKAJIMEHBI, ATKUHBI content.myschool.edu.ru/04/10
ApomaTudeckue 4 https://lesson.academ
.3 | yriaeBomopoabl (apeHsl) y-
content.myschool.edu.ru/04/10
[Tpuponnbie 2 https://lesson.academ
4 | ICTOYHUKH y-
YTIIEBOLOPOIOB U HX content.myschool.edu.ru/04/10
nepepadoTka
["ajmoreHNIpOn3BO 3 1 https://lesson.academ
.5 | nHBIE YrIIEeBOIOPOIOB y-
content.myschool.edu.ru/04/10
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Paznen 3. Kucnopoacoaepxanime opraHM4ecKie COeIMHEHUS

Cnuptsl. ®enon 7 1 https://lesson.academ
y_
content.myschool.edu.ru/04/10
KapGonuipHbie 12 1 https://lesson.academ
COCIUHEHHUS: aJIbJCTUIbI y-
¥ KeToHbl. KapGoHOBbIe content.myschool.edu.ru/04/10
KHACHOTEL. CI10KHBIE
a¢upsl. Kupbr
VYriaeBoasl 6 1 1 https://lesson.academ
y_
content.myschool.edu.ru/04/10
Paznen 4. Azorconepxaiiyie OpraHM4ecKue COeTMHEHUS
AMMUHBL. 11 1 https://lesson.academ
AMHMHOKHCIOTHIL. beiku y-
content.myschool.edu.ru/04/10
Paznen 5. BeICOKOMOJIEKYIISIPHBIE COEUHEHNUS
Bricokomonekyn 5 1 1 https://lesson.academ
SIPHBIE COCIUHEHUS y-
content.myschool.edu.ru/04/10
Htoro 68 yacos 6 3
Temarnyeckoe manupoBanue 11 kimacc. XuMus. 2 yaca B HEJEIIO.
Tema KoauuyecTBoO B Tom B Tom 0P
qacoB 110 qucje qucjie
paboueii NMPAKTUYECKUX | KOHTPOJbHBIX
nporpamme | pa6or padot
[ToBTOpEeHME 3 https://lesson.academ
OCHOBHBIX BOIIPOCOB Y-
. content.myschool.edu.ru/04/10
Kypca OpraHU4EeCKOU
XUMHUH
Baxxnueiinume 3 https://lesson.academ
XUMHYECKHE v
content.myschool.edu.ru/04/10
MOHSITUS U 3aKOHBI
7 1 https://lesson.academ

[Tepuonnueckuii
3aKOH U
[Tepnonnueckas
cucremMa
XUMHYECKHX

y_
content.myschool.edu.ru/04/10
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JJIEMCEHTOB
J.A.Menpeneena.
Crpoenue aToma.

Crpoenue

BCIIECTBA.

[IpakTuecka
s paboTa
Nel.IlpurotoBienue
pPacTBOPOB C
3aJJaHHOM MOJISIPHOI
KOHIIEHTpaIlUEeH.

https://lesson.academ
y_
content.myschool.edu.ru/04/10

XUMHYECKHUE
peakuumn

[IpakTnuecka
st pabota Ne2
CxkopocTb
XUMHUYECKUX
peaKkuuid.
XUMHUYECKOE
paBHOBECHE.

[IpakTnuecka
s paboTa Ne3
Pemenue
AKCIIEPUMEHTAIbHBIX
3a/1a4.

13

https://lesson.academ
y_
content.myschool.edu.ru/04/10

Meramisl.

IIpaxTuecka
g pabora Ne5
peuieHue
MIPaKTUYECKUX
pacyeTHBIX 3aJ1a4

14

https://lesson.academ
y_
content.myschool.edu.ru/04/10

Hemeramnsr.
[IpakTnuecka
st pabota Ned
Pemenne
AKCTIEPUMEHTAIIbHBIX
3a7a4 Mo OpraHuKe.

11

https://lesson.academ
y_
content.myschool.edu.ru/04/10

Poxb xumun
B pPa3BUTUU
MPOMBIIIJIEHHOCTH,
CEIIbCKOTO
X035MCTBA CTPAHBI.

https://lesson.academ
y_
content.myschool.edu.ru/04/10
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IIpaxTrueckas
pabota Ne6
MOJTy4YeHHUE,
coOupanue u
pacrio3HaBaHHe
ra3os.

peseps

y_

https://lesson.academ

content.myschool.edu.ru/04/10

Hroro

68
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