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IIpumepHas pabouas mporpaMMa cpegHero obiiero oopasoBaHusd
no xumuu (yriayOJE€HHBIM ypOBEHB) COCTaBjJeHa Ha ocHOBe Dene-
panpHOTO 3aKoHa or 29.12.2012 Ne 273-®3 «0O0 o6GpasoBaHUU
B Poccuiickoit ®@egepanun»!, TpeGopanuii K pesyjbTaTaM OCBOe-
HHIS OCHOBHOI 00pasoBaTeJbHOI IIPOrpaMMbl CPEIHEro o0IIero oo-
pasoBaHusdA, IIPEACTABJIEHHBIX B PeaepasbHOM TrOCyZapCTBEHHOM
00pas3oBaTeIbHOM CTaHJapTe CcpenHero oO0mero o0pasoBaHUAZ,
¢ yuérom «Koumennuu npemomaBaHus yueOHOTO IIpeaMera «Xu-
MHUs» B 00pasoBaTeJbHBIX opranusanusax Poccuiickoit @enmepamnun,
peanusyoIuX OCHOBHEIE 0O6Ieo0pasoBaTelbHble IIPOrPAMMEL» 3
¥ OCHOBHBIX HonoxeHuii IlpumepHOil IporpaMMbl BocouTaHma? .

1 depepasnbubii 3akoH oT 29.12.2012 Ne 273-P3 (pexn. ot 16.04.2022)
«006 obpaszoBanuu B Poccuiickoiit @egepammum» .

2 TIpukas MuroO6pHayxku Poccum ot 17.05.2012 Ne 413 «O6 yTBEp:RIeHUN
(demepabHOIO roCyAapCTBEHHOI0 00Pa30BaTEJILHOTO CTAHJAPTA CPEeLHe-
ro 00IIero oopa3soBaHUAg» .

3 KoHueniusa mpernofaBaHUs y4yeOHOTO mpeaMeTa «XUMHUsI» B oOpasoBa-
TeJbHBIX opraHusanuax Poccuiickoit Pepepanuy, peasusyoInuX OC-
HOBHBIE 00I1Ie00pasoBaTeibHbIe IporpaMMsl (YyTB. peienuemM Kosierun
Munnpocsemenusa Poccuu, nmporokos ot 03.12.2019 Ne ITK-4BH).

4 TIpumepHas mporpaMma BocnuTaHus (omoOpeHa pelleHHeM (emeparb-
HOTO y4eOHO-MeTOJMUeCKOro Oo0beIUHEHUA II0 o0IeMy 00pasoBaHUIO,
npotokoa ot 02.06.2020 Ne 2/20).
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NOACHUTEJIbHAA 3ANUCKA

YuebHbIl TpeaMeT « XUMUSA» HA YPOBHE YIVIYOJIEHHOTO N3YyUEHUA
3aHMMAaeT BasKHOE MECTO B CHUCTE€ME eCTECTBEHHO-HAYYHOTO 00pas3o-
Banuda yuamuxcsa 10—11 KigaccoB cpeaHeil IKoJbl. M3yueHue
opeaMeTa, peasn3yeMoe B YCJIOBUAX AU GEePEeHIINPOBAHHOTO, IPO-
duabHOTO OO0yUeHUs, IMPU3BAHO oOecIeuuTh 00ITeo0pasoBaTe b-
HYIO U OOIIEeKYJIbTYPHYIO IIOATOTOBKY BBIMYCKHUKOB IITKOJIBI, HEOO0-
XOAUMYIO IJSA aJalTaluyd UX K OBICTPO MEHSIOIMMCH YCJIOBUIM
JKUBHU B COIIUyMe, a TaK/Ke AJIA IPOAOJIKeHUA OOydeHUSA B cpel-
HUX CHEIUAJTbHBIX W BBICIINX YUeOHBIX OPTaHU3AIMAX, B KOTOPBIX
XUMUSA ABJIAETCSA OTJHOU M3 IPUOPUTETHBIX AUCIUILINH.

B nmammoit mpumepHOii paboueil mporpaMMe HasHauUeHUE IIpeaMe-
Ta «XUMUA» IOJyUYaeT IOAPOOHYI0 WHTEPIPETAIUI0O B COOTBET-
CTBUHM C OCHOBOIIOJIATAIOINUMU IoJoKkeHuAMHN CraHgapTa O B3au-
MOOOYCJIOBJIEHHOCTH IleJIel, COIep:KaHuA, Pes3yJbTaToOB O0ydYeHUA
u TpeGOBAaHUU K YPOBHIO IOATOTOBKM BBITYCKHWKOB. CBUAETEID-
CTBOM TOMY ABJISIOTCSA CJIEAYIONINE BBIMTOJTHAEMbIE ITPOTPaMMOIL
GQyHKIUU:

— uHGOPMAIMOHHO-METONUEeCKasd, peaausanus KOTOpOi obecrie-
YUBaeT IOJyUYeHUEe IPEJCTABIEHUA O IeJIAX, COLEp:KaHUU, 00-
el crparerum OOyUYeHWUs, BOCIUTAHUSA U Pas3sBUTHUA o0ydalo-
mMuXCcA CpeAcTBaAMM IIpeAMeTa, M3y4aeMoro B paMKax
KOHKPETHOT'O Ipoduiisa;

— OpPraHMBallMOHHO-IJIAHUPYIOIIAasd, KOTopas IIpeaycMaTpuBaeT
ompefesieHNe: IIPUHIIUIIOB CTPYKTYPUPOBaHUSA U IIOCJIeNOBA-
TEJILHOCTH W3yUYeHUA YyUYeOHOTO MaTepuajia, KOJIWUYECTBEHHBIX
¥ KAYeCTBEHHBIX er0 XapaKTePUCTUK; IMOAX0JI0B K (opMupoBa-
HUIO COAEeP:KaTeJbHOM OCHOBBI KOHTPOJIA U OIeHKU oOpasoBa-
TEJIBHBIX JOCTMKEHUN O0yJYaloIInXcsaA B paMKaX UTOTOBOU aTTe-
cranmu B (OpMe eIWHOTO TOCYAAapCTBEHHOTO dK3aMeHa IIo
XUMUMH.

IIporpamma ajA yIuIyOJEHHOTO M3YUEHUS XUMUU: YCMAHABILU-
6aem WHBApUAHTHOE IPeIMETHOE COAep:KaHue, 00sa3aTebHOEe IJIA
u3y4YeHUs B paMKax OTHeJbHBIX Ipoduieii, npedycmampusaem
pacopenesieHre UM CTPYKTYPUPOBaHUE €ro II0 KJaccaM, OCHOBHBIM
COoZlepsKaTeJbHBIM JIMHUAM /pasiesiaM Kypca; 0aém IpuMepHOe pac-
npeneeHue y4eOHOTO BPEMEHU, PEKOMEHAYEeMOIO I U3yYeHUSA
OTIEJLHBIX TE€M; npedjazaem MPUMEPHYIO MOCJIeI0BATEIbHOCTD NU3-
yuyeHUA yueOHOro MaTepuajia ¢ YUETOM JIOTUKU IIOCTPOEHUA Kypca,
BHYTPUIPEIMETHBIX U MEXKIIPeIMETHBIX CBA3ell; daém memoduie-
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CKYI0 UHmMepnpemayuio 1ejei W 3amad M3yUeHUsS IIpeaMera Ha
yrayOJEHHOM YPOBHE C YUYETOM COBPEMEHHBLIX IIPUOPUTETOB B CU-
cTeMe cpeaHero obpasoBaHmUsd, COHEP:KATEeIbHOINI XapaKTePUCTUKN
IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHUS OCHOBHOII 00pasoBaTeIbHOMN
nporpaMMbl COO (ITMYHOCTHBIX, METAIIPEIMETHBIX, ITPEIMETHBIX),
a TaK:Ke C YUETOM OCHOBHBLIX BUAOB yUeOHO-TIO3HABATEJILHBIX Jeii-
CTBUII YUYEHUKA IO OCBOEHUIO COMeP KaHusA IpeaMeTa.

ITo Bcem HasBaHHBIM IIOSUIIMAM B IPOTrpaMMe IIPeaycMOTpPeHa
IPEeeMCTBEHHOCTh ¢ OO0yUYeHMeM XUMWU B OCHOBHOU IIIKOJIE.

JlanHas mpuMepHas IporpaMMa CJIY:KUT OPUEHTUPOM IJS CO-
CTaBJIEHUSA aBTOPCKUX pabouux mporpamMM. 3a mpeaejaMu YCTaHOB-
JEHHOH IIporpaMMOM 006s3aTeJlbHON (MHBAPUAHTHOM) COCTaBJIAIO-
el coiep:KaHuUsA MOpeaMeTa «XUMHUSI» OCTAETCA BO3MOXKHOCTH
BBIOOpA €ro BapMATUBHOM COCTABJISAIONIEH, KOTOpas MOJIKHA OIIpe-
IeJsTHCSI B COOTBETCTBUU C HaIpaBJIeHHWEM KOHKPETHOTO MPOoQUsd
obOyuenus. ABropaMu pabounx HPOrPaMM MOIKET OBITh IIPEIJIOMKEeH
WHOH IOAXO0J K CTPYKTYPUPOBAHUIO YU4eOHOTO MaTepHuaJia U IocJje-
IOBATEJIBbHOCTU €ro M3y4YeHUsI, CBOE BUIEeHUWe MyTeil M CI0CO0O0B
dopMUpPOBaHUA CHCTEMbI IIPEIMETHBIX 3HAHUN, YMEHUH U BUIOB
y4eOHOH HeATeJbHOCTU, a TaKyKe CHCTEMbI CIIOCOO0B M METOAUYe-
CKUX IIPMEMOB IO PA3BUTHUIO M BOCHUTAHUIO O0OYUAIOIIUXCA.

OBLLAA XAPAKTEPUCTUKA
YYEBHOI0 NMPEAMETA «XUMUA»

B coorBercTBUU ¢ KoHIenTyanbHEIMU noJsoKkeHUAMUu @PT'OC COO
0 HasHAUEHUU IIPEIMETOB 0a30BOTO M YIVIYOJIEHHOTO YPOBHEH B CU-
creMe nquddepeHITPOBAHHOTO 00yUeHNsA Ha 3aBepIIAoIei cTyIe-
HU Kokl (10—11 Kiaaccwl) yueOHBIN mpeaMeT « XUMHUA» Ha YPOB-
He yIIyOJIEHHOTO U3yYeHUs HAOpaBJIeH Ha  peajusaluio
IPEeMCTBEHHOCTH C IIOCJIEeAYIONINM 3TAallOM MOJYUEHUA XUMUUIECKO-
ro o6pasoBaHMs B paMKaxX MIYUEHUs CHEIHAJbHBIX €CTEeCTBEH-
HO-HAYYHBIX U XUMHUYECKUX AVCIUIIINH B By3aX U OPTaHU3aLUAX
cpenHero npodecCHOHAJIBHOTO 00pa3oBaHUsA. B pT0i cBA3U m3yue-
HUe mpenMera «XuUMHA» OPUEHTHUPOBAHO IIPEMMYIIECTBEHHO Ha
paciimpenue u yriy0JeHHe TeopeTUYeCKOM M HPaKTUUEeCKOI IIOf-
TOTOBKU OOYUYAIOIMXCH, BHIOPABIINX ONPENEJIEHHBIN npoduab 00-
YUY€eHUSA, B TOM YHCJEe C IIEPCIEKTUBOM IIOCJIEeAVIOUIETO IIOJIYUYeHU
XUMHUYECKOTO O0pa3oBaHUA B CPEJHUX CIENMUATHLHBIX M BBICIINX
yueOHBIX oOpraHmsanusax. HapAay ¢ sTuM, B cBeTe TpeboBaHUIt
PI'OC COO k¥ mimaHMpPyeMbIM pe3yJbTaTaM OCBOEHWSA OCHOBHOM 00-
pas3oBaTeJIbHOU IPOrPaAMMBbI CPEJHETO O0LIIero 00pa30BaHUA MU3yde-
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HUe mpeaMeTa «XUMHUA» OPUEHTUPOBAHO TaKXKe Ha pellleHre 3a71au
BOCIIMTAHUSA U COIMAJBHOTO PA3BUTUA 00yUaroIIMXCcsa, Ha (GopMu-
poBaHMe Yy HUX OOIIENHTEJIeKTYaJIbHbIX YMEHUM, YMEHUH paimo-
HaJIMU3aIluu yueOHOro TPyZa m OOOOIEHHBIX CIIOCOOOB AeATEIbHO-
CTH, UMEIOINX MEXIUCIUILINHAPHBIN, HAAIIPeIMEeTHBIN XapaKTep.

CocraBadApIIMU IpeaMeTa «XUMUSI» Ha YPOBHE YINIyOJIEHHOTO
U3YyUYeHUsA SBIAIOTCA YIVIyOJéHHBIe Kypchl — «Opramnueckas Xu-
mMusa» u «0O0Ias M HeopraHWUYecKasd XWUMHUA». IIpu ompeneseHun
TOIXO0J0B K OTOOPY U CTPYKTYPHOM OPraHM3aIUU COAEPKAHUA ITUX
KYpPCOB B IIporpaMMe 3a OCHOBY IPUHATHI moJokenus ®I'OC COO
0 pasnrunumAx 6a30BOT0 M YIIyOJEHHOTO YPOBHEM M3yUeHUs IIpen-
MerTa.

OcHoBY conep:kaHusa KypcoB «Opranmyeckas xumMmua» u «O0masa
¥ HeOpraHUYecKas XUMUSA» COCTABJISET COBOKYIIHOCTD IIPEAMETHBIX
3HAHUU W YMEHUM, OTHOCAIINUXCA K 0a30BOMY YPOBHIO M3yUYEHUS
npeaMeTa. JTa cUCTeMa 3HAHUWH IMOJydyaeT OIIpefesIEHHOe TEeOpeTU-
YeCKOe JOTIOJHEeHNE, IT03BOJIAIONee OCO3HAHHO OCBOUTH CYIIIECTBEH-
HO OOJBIINI 00BEM (PaKTOJOTUUECKOTO Marepuasia. Tak, Ha yriay-
GJIEHHOM YypOBHE M3yUeHUs IIpeamMeTra obecIeueHa BO3MOYKHOCTDH
3HAUUTEJBbHOTO YBEJIWYEeHUA O0OBEMA 3HAHUUN O XUMUYECKUX dJe-
MEHTaX M CBOMCTBAX MX COeAWHEHWII Ha OCHOBE pacCIIupeHud
¥ yriy0JaeHus IPeAcTaBIeHUH O CTPOEHUU BEIeCTBa, XUMUYECKOMN
CBA3SU U 3aKOHOMEPHOCTAX MPOTEKaHUsd PeaKIlnii, paccMaTpuBae-
MBIX C TOUKHM 3PEHUA XUMUUYECKON KUHETUKU U TEePMOAUHAMUKU.
WNsyuenue nepuoamnyeckoro 3akoHa u IlepumogmuecKoil CUCTEMBI XU-
MUYECKUX 9JIeMEHTOB 0asupyeTcs Ha COBPEMEHHBIX KBAHTOBOMeEXa-
HUYECKUX MPEeICTaBJICHUIX O CTPOEHUU aToOMa. XUMUUYecKasa CBA3b
00BSCHAETCSA C TOUKM 3PEHUS dHEPreTUUYeCKUX M3MEeHeHUH mpu eé
o0pa3oBaHMM U PA3PYyILIEHUM, a TaKKe C TOUKU 3PEeHUS MeXaHU3-
MOB eé o0pasoBaHusd. VdydyeHre TUIIOB PeaKIUuil JOIoJHAETCs Gop-
MHUPOBaHUEM IIpEJCTaBJIeHUI 00 5JeKTPOXUMHUUYECKUX IIpoIleccax
¥ 9JIEKTPOJIM3e PacIljlaBOB U PACTBOPOB BellecTB. B Kypce opraHu-
YeCKON XMMHUU IIPU PACCMOTPEHUU PEAKIMOHHOMN CIIOCOOHOCTHU CO-
eIVHEHUH yaesdeTca ocoboe BHUMAaHKE BOIPOCAM 00 3JIeKTPOHHBIX
s deKTax, 0 BBAUMHOM BJIUAHNA aTOMOB B MOJIEKYyJIaX 1 MeXaHM3-
MaxX peaxIuii.

Ocoboe 3HaueHME MMEET TO, YTO HA COJep:KaHue KypPCOB XUMUU
yrayGJIEHHOTO YPOBHSA U3YUEHUS IJIS KJIACCOB OIIPEAEIEHHOTO IPO-
duaa (r1aBHBIM 00pPa30M Ha UX CTPYKTYPY U XapaKTep JOIOJHeHUH
K o0OImeil cumcTeMe NpPEIMETHBIX 3HAHMWII) OKA3bIBAIOT BJIUAHUE
CMeKHBbIe IIpeaMerhl. Tak, HampuMep, B COAEP:KAHUMN HIpeaMeTa
IS KJIACCOB XMMUKO-(PUIUUECKOTO IPO(uaIsa OGOJIbIIoe 3HAUEHUE
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OyAyT MMeTh 3JIEMEHTHI y4yeOHOTO MaTepuwaJa mo OOIeil XWMUU.
IIpm nsyuenuu mpenmeTa B JAaHHOM CJIydae aKIeHT OyZeT cAeslaH
Ha OOIIHOCTH METOZOB IIO3HAHUA, OOITHOCTH 3aKOHOB W TEOPUU
B XVMUU U B QUBNKE: aTOMHO-MOJIEKYJIAPHAA Teopusa (MOJIeKyIap-
Hasg Teopusa B (pu3UKe), 3aKOHBI COXPAHEHUS MaCChl WM JHEPIuH,
3aKOHBI TePMOJMHAMMKY, BJIEKTPOJIN3a, IIPEJCTABJIEHUA O CTPOe-
HUU BEIECTB U IP.

B TO e Bpemsa B cojgepskaHUM IIpeAMeTa AJS KJIACCOB XUMU-
KO-01oJI0TnYecKoro npodmis 60gbINil yAeJbHBIN BeC OyaeT MMeTh
opranmyeckas XUMHs. B 3TOM ciaydae IpefoCTaBJISEeTCS BO3MOXK-
HOCTH Jiy1A 60Jiee 0OCTOATEIFHOIO PACCMOTPEHNA XMMUYECKOH opra-
HUBAIUN KJIETKU KaK OMOJIOTMYECKOU CUCTEMBI, B COCTAB KOTOPOH
BXOJAT, K IIPUMepPy, TaKue CTPYKTYPHbIe KOMIIOHEHTHI, KaK JINIIU-
IbI, OeJIKYM, YIJIEBOABI, HYKJIENHOBbIE KUCJIOTH U np. IIpu sTom 3Ha-
HUSA O COCTaBe M CBOMCTBAX IIPEICTABUTeJEH OCHOBHBIX KJIACCOB
OpPraHWYECKUX BEIIECTB CJIYKAT OCHOBOM AJISI U3YYEHUS CYITHOCTU
mpolieccoB (POTOCUHTE3a, ABIXAHUA, TUIEBAPDEHUI U AP.

B nirare GopMupoBaHMA OCHOB HAYYHOTO MHPOBO33PEHMA, OCBO-
eHudA OOIIeHAYUYHBIX METOJOB NHO3HAHUA U OUBITA IPAKTUYECKOTO
OIpUMeHeHUsS HAyYHBIX 3HAHUI H3ydeHUe IpeaMmera «XuMud» Ha
yriyOJE€HHOM YPOBHE OCHOBAHO Ha MEYKIIPEIMETHBIX CBA3AX C yueld-
HBIMU IIPpeIMEeTaMU, BXOAAIINMU B COCTAB IIPEAMETHBIX o0jacTelt
«EcrecTBeHHbBIe HayKu», «MaremaTudeckue HayKu» U «l'ymaHu-
TapHbIE HAYKU».

LETN U3YYEHUA
YYEBHOI0 MPEAMETA «XUMUA»

ITpu mayuenum yuebHOTrO mpeamera «XUMHA» HaA YIVIYOJIEHHOM
ypOBHE, TaK JKe KaK B OCHOBHOM U cpefHel IKoje (Ha 6a30BOM
YPOBHE), 3aadeil IePBOCTEIIEHHON 3HAUYNMMOCTU SABJIAETCA (hopMu-
poBaHUe OCHOB HayKM XUMHUHU KaK 00JacTU COBPEMEHHOTO ecTe-
CTBO3HAHUS, IPAKTUUECKOI AeATEeIHLHOCTH UeJOBeKa U OTHOTO U3
KOMIIOHEHTOB MUPOBOU KyJbTYpHhI. PellleHue aToi 3amauu HA yIIIy-
OJIEHHOM YPOBHE M3YUYEeHUA IpeAMeTa IIPEAIoJaraeT pean3aliuio
TaKuX IleJei, Kak:

— dopMUpPOBaHUE IIPEICTABJIEHUI: O MaTepUAJbHOM eIUHCTBE

MHPa, 3aKOHOMEDPHOCTAX M IIO3HABAEMOCTU SBJICHUHA IIPUPOILI;

0 MeCcTe XWMUU B CHCTE€ME €CTECTBEHHBIX HAYK UM €€ Beaylein

poau B of0ecliedeHUM YCTOMYMBOTO Pa3BUTUA UeJOBeUYeCTBa:

B pelreHnu npobJjeM SKOJIOTHUYEeCKOIi, SHepreTuUYecKon M IIHIIe-

BO# 0e30IIaCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3MAHUMN HOBBIX
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MaTepHraJioB, HOBBIX MCTOUHHMKOB SHEPruu, B oOeclIeueHUM pa-

IMOHAJIBHOTO IIPUPOIOIIOJAb30BAHNUS, B (HPOPMUPOBAHUU MUPO-

BO33peHUA U OOIell KyJbTyphbl UeJIOBEKa, a TaKyKe dKOJOoTUYe-

CcKU 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/TOPOBBIO U IPUPOAHOM

cpezne;

— OCBOEHME CHCTeMbLI 3HaHWUII, JIXKAIIUX B OCHOBE XHMUYECKOI
cocTaBJAOIIell eCTeCTBEHHO-HAYYHONM KapTUHBI Mupa: QyHOa-
MEHTAJbHBIX IOHATUMN, 3aKOHOB U TEOPUIN XWUMWUHU, COBPEMEH-
HBIX IMPEACTABJIEHUN O CTPOEHUU BeIecTBa HA PAa3HBIX YPOB-
HAX — aTOMHOM, MOHHO-MOJIEKYJISIDHOM, HAAMOJIEKYJIAPHOM,
0 TEPMOAVMHAMUUYECKUX 1 KUHETUUECKUX 3aKOHOMEPHOCTAX IIPO-
TeKaHUA XUMUYECKUX pPeakIuil, 0 XMMUYECKOM pPaBHOBECUH,
pacTBOpax M AUCIEPCHBIX CHUCTEMAaX, 00 OOIIMX HAYYHBIX IIPUH-
IUIaX XMMHUUYECKOT0 IIPOU3BOACTBA;

— (opMupoBaHmue ¥y 00yIaOIINXCsad 0CO3HAHHOTO IIOHNMAHUA BOCTpe-
0OBAHHOCTH CHUCTEMHBIX XHUMWUYECKUX B3HAHUN OJa OO0BHIACHEeHUS
KJIIOUEBBIX HOEN M IPo0JeM COBPEMEHHON XUMUMU; IJIs O0bACHe-
HUS Y1 IIPOTHO3MPOBAHUSA SABJICHUM, NUMEIOIINX €CTeCTBeHHO-HAYY-
HYIO IPUPOAY; I'PAMOTHOTO PellleHusA IPo0JieM, CBA3aHHBIX C XU-
MUel; MTPOTHO3MPOBAHUA, aHajlinm3a W OIEeHKU C IIO3UINH
9KOJIOTTYECKOU 6e30IMAaCHOCTHU IIOCJIEACTBUII OBITOBOI M IIPOU3BOJ-
CTBEHHOM [eATEeJIHLHOCTH UeJIOBEKA, CBA3AHHON ¢ XUMHUUYECKUM IIPO-
U3BOACTBOM, MCIIOJIb30BAHUEM U IIepepabOTKOIi BEIeCTB;

— yriyOJsieHue IIpeACcTaBIeHU 0 HAYyUYHBIX MeTOodaX MO3HaHUd, He-
00XOAMMBIX HJiA NOPUOOpEeTeHuA YMEHUN OPHEeHTUPOBATHCA
B MHUpPE BEIleCTB U OOBACHEHUS XUMUUYECKUX SABJCHUMA, MMEI0-
IUX MECTO B HPUPOME, B MPAKTUUECKON MeATEJIbHOCTA U II0-
BCeIHEBHON KU3HU.

B mrame peanmsanuy mepBoOYepPENHBIX BOCIIMTATEIBHBIX M Pa3-
BUBaOMNX QYHKIUI 1[EJOCTHON CHCTEeMbI CpeqHero obIiero obdpa-
30BaHUA IIPU U3YUEHUN IIpeaMeTa « XUMUSA» Ha YIIyOJIEHHOM YPOB-
He 0cOo0yI0 aKTyaJIbHOCTh IPUOOPETAIOT TaKkue eI U 3aJauu, KakK:
— BOCIIMTAHUE YOEKIEHHOCTU B IIO3HABAEMOCTH SBJIEHUI IIPUPO-

IbI, YBasKeHUs K IIPOIECCY TBOPUYECTBa B 00JIACTH TeopeTmue-

CKUX W IPUKJATHBIX MCCJIEIOBAHUN B XUMUU, (DOPMUPOBAHIE

MHUPOBO33PEHUA, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO

pasBUTHUSA HAYKWU;

— pas3BUTHE MOTHUBAIIMK K OOYUYEHUIO M IO3HAHUIO, CIIOCOGHOCTEHN
K CaMOKOHTPOJII0O M CAMOBOCIIMTAHHIO HA OCHOBE YCBOEHUSA 00-
IIeUYeIOBeYEeCKUX IIeHHOCTEeMH;

— pasBUTHE [I03HABATEJIBbHBIX WHTEPECOB, HWHTE/LIEKTYAJIbHBIX
¥ TBOPUYECKUX cHOcOOHOCTel oOyuaroinuxcsd, (GopMHpPOBaHUE
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Y HUX CO3HATEJIbHOT'O OTHOIIEHUS K CaMOOOPa30BaHUIO U HEIpe-
PBIBHOMY O0Opa3oBaHUIO KaK YCJOBHIO YCIEIIHON mnpodeccuo-
HAJIbHOM U OOIIeCTBEHHOH IesTeJIbHOCTH; OTBETCTBEHHOI'O OTHO-
IeHUSA K CBOeMY 3/IOPOBBIO W IOTPEOHOCTU B 340POBOM oOpase
JKUBHU;

— ¢opMUpPOBaHNE YMEHUIN 1 HABBIKOB PA3yMHOI'0 IPUPOAOIIOIb30-
BaHUSA, PAa3BUTHUE OJKOJOTUYECKOH KYJbTYPbI, IIpHOOpeTeHUe
OIIBITA OOIIECTBEHHO-IIOJE3HOM SKOJIOTMYECKON esTeIbHOCTH.

MECTO YYEBHOTO NMPEAMETA «XUMUA»
B YYHEBHOM MNAHE

YueOHBIH mpeaMeT «XUMUA» YIVIYOJIEHHOTO YPOBHSA M3yUYEHUS
BXOJUT B COCTaB IpeaMeTHOI obsactu « EcrecTBeHHbIE HAYKU» . ET0
u3ydyeHUe IPedyCMOTPEHO B KJAcCCaX €CTeCTBEHHO-HAYUHOTO IIPO-
bunsg, HampuMep XUMHUYECKUX, XUMUKO-OMOJOTUUECKUX U MeIU-
IUHCKUX. B 8TUX Kjaccax u3yueHHe JaHHOTO IIpeAMeTa IIpeaycMo-
TpeHO B 00bEMe yueOHOM HArpysku He MeHee 3 u B Hegmeaio B 10
u 11 kmxaccax coorBercTBeruo (mo 105 u B rox). B TemaTtuueckom
IJIAHUPOBAHUU yKa3aH pe3epB yueOHOrO BpeMeHU, KOTOPBIM PeKo-
MEeHAYyeTCs IJIs peajus3allui aBTOPCKUX IIOAXOAOB K MCIOJIbL30Ba-
HUIO Pa3sHOOOpasHbIX (GOpPM opraHM3anuy yuebHOro mpoilecca.
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NJAAHUPYEMBIE PE3VYJIbTATbl OCBOEHUA
YYEBHOI0 NPEAMETA «XUMWA»

dI'oC COO ycranaBiuBaeT TpeOOBAHUA K pPe3yabTaTaM OCBOE-
HUA OOyJYaIMMUCS IIPOrPaAMM CpPegHero o0Iero o0pasoBaHUA:
JIMYHOCTHBIM, MeTAIpeIMEeTHBIM U IpeaMeTHbIM. HayuHo-mMeTomm-
YEeCKOU OCHOBOI AJis1 pa3paboTKM IJIAHUPYEMBIX Pe3yJIBTaTOB OCBO-
eHUs IPOrpaMM CPeJHero o0Iero o0pasoBaHus ABJISETCA CUCTEM-
HO-IeATeJIbHOCTHBIN TOAXO/I.

JINYHOCTHbIE PE3VJIbTATbI

B cooTBeTCcTBUY C CHCTEMHO-IESATeIbHOCTHBIM IIOAX0A0M B CTPYK-
Type JUYHOCTHBIX PEe3yJbTATOB OCBOEHUS IIpeaMera «XUMHUA» Ha
YPOBHE cpeaHero ooinero o6pasoBaHUA BBIAEJIEHBI CIENYIOIINE CO-
CTaBJISAIONINE: OCO3HAHUE OOYUYaIONIMMUCA POCCUHCKON TpaKkIaH-
CKOM WUIEHTUYHOCTH; 20MOBHOCMb K CAMOPA3BUTUIO, CAMOCTOS-
TeJIBbHOCTH 1 CAMOOIIPEIeJeHII0; HAAULUe MOMUBAUUU K OOYUSHUIO;
20MOBHOCMb U CNOCOOHOCMb O0YUAIOIIUXCA PYKOBOJICTBOBATHCS
HIPUHATHIMHA B O0IIeCTBE IIPABUJIAMMA 1 HOPMAMU MOBENEHU; HAAU-
yue MPAaBOCO3HAHUSA, 9KOJOTMYECKON KYyJIbTYPhI; COCOOHOCMb CTa-
BUTD IeJIN W CTPOUTL KUSHEHHBIE IIJIaHEI.

JINUHOCTHEBIE PEe3yJILTATBEI OCBOEHUSI MIpeaMeTa «XUMHUS» OTpa-
JKaIOT COPMUPOBAHHOCMYb OIBITA IIO3SHABATEJBHON U IIpPaKTHUYe-
CKOU [IeATEeJbHOCTH OOydYalonMXCcs B Ipollecce peanudanuum obpa-
30BaTEJILHOM [NedATeJIbHOCTH, B TOM YMCJIE B YACTH:

1. Mpa¥AaHCKOro BOCNUTaAHUAS

— OCO3HAHUA OOyYaIONIMMMUCSA CBOMX KOHCTUTYIIMOHHBIX TIpaB
u o0A3aHHOCTel, YBasKeHUA K 3aKOHY U MPABOIOPAIKY;

— IpPeNCTABJIEHUS O COIMAJNLHBLIX HOPMaAX M MIPaBUJIAX MEKJINU-
HOCTHBIX OTHOIHeHI/Iﬁ B KOJIJIEKTUBE;

— TOTOBHOCTH K COBMECTHOU TBOPUYECKOU [eATEJIBHOCTU IPU CO3-
JaHNUN1 y‘leGHBIX IIDOEKTOB, PEeIIeHUuU y‘le6HLIX U IIO3HaBaTeJb-
HBIX 3aJ[a4, BBIIIOJHEHUUN XUMUUYECKUX SKCIIEPUMEHTOB;

—_— CHOCO6HOCTI/I IIOHMMATh W IIPDUHUMAaTh MOTHUBBI, HAMEePEeHndA, JIO-
TUKYy W apryMeHTBHl APYIrUX IIPU aHaJAu3e pPAa3INYHBIX BUAOB
yueOHOM JesaTelbHOCTH;

2. NarproTnyecKoro BOCNUTAHUA:

— II€HHOCTHOI'O OTHOIII€HNA K MCTOPHMYECKOMY M Hay4YHOMY HacJie-
AUIO OTeUYeCTBEeHHOI XMMUH,
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3.

4.

5.

12

YBasKeHUs K IIPOIIECCY TBOPUECTBA B O0OJIACTU TEOPUU U IIPAKTU-
YEeCKOro IMPUJIOMKEHUSI XUMUMU, OCO3HAHUS TOTO, UTO JaHHbIe Ha-
VKU €CTh Pe3yJibTaT MJUTEJbHBIX HaOJIOMeHUI, KPOIIOTIMBBLIX
9KCIEePUMEHTAJbHBIX TIOMCKOB, IIOCTOSAHHOTO TpyJa YYEHBIX
U IIPAKTUKOB;

WHTEpeca M MO3HABATEJIbHBIX MOTUBOB B IIOJIYUEHUU W TIOCJIENY-
IOIEM aHaJn3e NHPOPMAIINU O IIePEeNOBhIX JOCTUKEHUAX COBpe-
MEHHO OTEeUEeCTBEHHON XMMMUU;

Ayxoal-lo-upaacrael-moro BOCNUTAHUAS

HPaABCTBEHHOI'O CO3HAHUA, 9TUYECKOI'O IIOBEJEHUA;
CIIOCOOHOCTH OIleHMBaTh CUTyallull, CBA3aHHbIE€ C XMMNYECKNMU
ABJI€EHUSAMU, U IIPDUMHMMATh OCO3HAHHBIE DEIIeHNsA, OPUEHTUPY-
AChb Ha MOPaJIbHO-HPABCTBEHHBI€ HOPMBI M1 II€EHHOCTH;
TOTOBHOCTH OII€HMBAaTb CBOE IIOBEeAEeHnEe 1 IIOCTYIIKKM CBOUX TO-
BapI/IH_Ieﬁ C HO3HHHfI HPaABCTBEHHBIX W IIPaBOBBIX HOPM U C y‘lé-
TOM OCO3HAaHUA HOCJ'Ie,IICTBI/Iﬁ IIOCTYIIKOB;

®opMUPOBAHUA KYNbTYPbI 3A0POBbAS

HNOHMMAaHUSA IeHHOCTEeH 3J0pOBOTO 1M 0e30IlacHOro oOpasa KU3-
HU; HEOOXOJMMOCTHU OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHO-
My GUBUYECKOMY U ICUXUUYECKOMY 3J0POBBIO;

coOJIfoleHNsT TpaBuJ 0e30macHOT0o OoOpalleHusA C BellecTBaMU
B OBITY, TOBCEIHEBHON KU3HU, B TPYIAOBOIl NeATEeIbHOCTH;
TOHUMAHUA IeHHOCTU MPABUJ UHANBUAYAIHHOTO U KOJIJIEKTUB-
HOTrO 0e30IaCHOTO MOBEAEHUS B CUTYyaIMAX, YIPOKAIOUIUX 310-
POBBIO UM JKUBHU JIIOJeli; OCOBHAHUA IOCJEACTBUIN U HEIIPUATUSI
BPEOHBIX IIPUBBIUEK (YIOTpPeOJeHUs aJIKOToJA, HApPKOTHUKOB,
KypeHus);

Tpynosoro BocnuTaHus:

KOMMYHI/II{aTI/IBHOﬁ KOMIIETEHTHOCTU B yqe6HO-I/ICCJIe,Z[OBaTeJIL-
CKOIl [eATeJbHOCTH, OOIIeCTBEHHO II0JIE€3HOM, TBOPUYECKOH
U APYTUX BUAAX OEATEJIbHOCTU;

YCTaHOBKHM Ha aKTHUBHOE€ ydaCTHeEe B PEIIeHUU IIPDaKTHU4YeCKUuX 3a-
Jlad coIMaJIbHOIl HalpaBJeHHOCTH (B paMKax CBOero KJjacca,
IITKOJIBI);

WHTepeca K IPaKTUUYECKOMY M3YUYeHUIO Ipodeccuil pasjimaHOTo
pomga, B TOM UMCJIe HA OCHOBE IIPMMEHEeHUA IIpeIMETHBIX 3HaAHUN
10 XUMWUU;
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6.

YBaKEHUS K TPYIY, JIOAIM TPYyAa U pesyjibraTaM TPYHOBOI me-
ATEJIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBLIOOPY MHIWBUAYAJILHOM TPAEKTO-
puu obpasoBaHusa, OymyIlieil mpodeccuu m peanrudanuum cob-
CTBEHHBIX KM3HEHHBIX IIJIAHOB C YYETOM JIMUHOCTHBIX HHTEpE-
COB, CHOCOOHOCTEe K XWMHM, HNHTEPECOB M IIOTpPeOHOCTel
oO1recTsa;

3Konorn4yecKoro BOCNUTaHUAS

SKOJIOTUYECKHN I[eJIECOOOPAa3HOTO OTHOIIEHWA K IIPUPOJEe Kak
VCTOUYHUKY CYIIECTBOBAHUA KM3HU Ha 3eMJIe;

HNOHUMAaHUA II0OAJTBLHOTO XapaKTepa HKOJIOTHUYECKUX IIPOo0JeM,
BJANAHUA 9KOHOMUYECKUX IIPOIECCOB HA COCTOSAHUWE IIPUPOSHOM
U COIMAJIbHOM Cpenbl;

OCO3HaAHUA HeOGXO,I[I/IMOCTI/I VICIIOJIB3OBaHUA I[OCTI/IDRGHI/Iﬁ XHn-
MUHU IJIS PENIeHUA BOIIPOCOB PAIIMOHAJIBHOIO IIPUPOA0TI0Ib30BAa-
HUA,

AKTUBHOTO HENIPUATUA NENCTBUM, IPUHOCAIIUX BPEN OKPYKAIO-
IlIefI HpPIpO,ZIHOfI cpene, yMeHUud IIPOIrHO3UPOBaAThb He6nar‘onp1/1-
SATHBIE€ OSKOJIOTHMYEeCKHEe IIOCJIEeACTBUA IIPEeAIIPHMHMIMAaEeMBbIX /:[e171-
CTBUM U NpPEeAOTBpAIllaTh UX;

HaJIN4YMWA Pa3BHUTOI'O 3KOJIOTHMYECKOI'O MBIIIJIEHUA, I9KOJIOrH4Ye-
CKOI KyJIBTYPBI, OIBITA AEATEJIBHOCTH DKOJOTMYECKOU HaIpas-
JIEHHOCTU, YMEHUSA PYKOBOJACTBOBATHCA MMU B II03HABATEJIbHOM,
KOMMYHUKATUBHON ¥ COIUAJBbHON NPAKTHUKE, CIOCOOHOCTU
U YyMEHUsA aKTHUBHO IIPOTUBOCTOATH UAE0JIOTN XeMO(l)O6I/II/I;

7. LleHHoCTH HAYy4YHOro NO3HaHuA:

MHPOBO33PEHUsI, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU W OOIECTBEHHOI IIPaKTUKU;

HOHMMAHNA CIEUPUKN XUMUN KAaK HAYKM, OCO3HAHUA €€ pPoJIu
B (hOpMUPOBAHUY PAIMOHAJIHLHOTO HAYUYHOTO MBINIJIEHUA, CO3a-
HUHU I[eJIOCTHOT'O IIpEeACTaBJeHUS 00 OKpy:KamlleM MHUpe Kak
0 eIMHCTBE NPHUPOALI U UEJOBEKAa, B IO3HAHUMN IPUPOLHBIX 3a-
KOHOMEPHOCTeH M pelleHnr IPo6JyieM COXPaHeHUsS HTPUPOTHOTO
paBHOBecHUsI;

yOeKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMUU IJIsI COBPeMEHHOM’
IMUBUJIN3AIAN: B €€ TYMAaHNUCTUUYECKOM HANPABIEHHOCTH U BaK-
HOUM DOJIM B CO3JaHUU HOBOI 0as3bl MaTepUaIbHOU KYJLTYDHI,
B pellleHUU TIO0ATbHBIX IIPO0JeM YCTOMUMBOTO Pa3BUTHUA UEJIO-
BeUeCTBa — CBLIPbEBOIi, DHEPreTUUeCKOM, MUINEeBOM W 9KOJIOTH-
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YecKol 0e30IIacHOCTU, B PA3BUTUM MeIUIIMHBI, oOecIeueHuU
YCJIOBUM YCIIEIITHOTO TPYAA M SKOJOTHMUECKU KOM@POPTHOI KI3-
HU Ka)KJIOr'0o 4JjieHa OO0IIecTBa;

— eCTeCTBEHHO-HAYYHOI I'PaMOTHOCTH: MOHUMAHUSA CYITHOCTU Me-
TOMOB TO3HAHUSA, MCIIOJb3yeMbIX B €CTECTBEHHBIX HAyKaxX, CIO-
COOHOCTM HCIIOJIB30BaTh MOJIyyaeMble 3HAHUS [OJsA aHaIusa
U O0BbSICHEHUS SIBJIEHUM OKPYIKAIOIero MUPa U MPOUCXOMAIINX
B HEM HM3MEHEHWI; YMEeHUs IejiaThb 000CHOBAHHBIEC 3AKJIIOUEHUS
Ha OCHOBE HAYYHBIX (PAKTOB UM MMEIOIIUXCA MAaHHBLIX C IeJbI0
TOJIYYEeHUA JOCTOBEPHBIX BLIBOMIOB;

— CIIOCOOHOCTHM CAMOCTOSITEJILHO WCIIOJb30BaTh XUMUUYECKUE 3Ha-
HUA IJIS PeIlleHus IIPo0ieM B peaibHbIX :KU3HEHHBIX CUTYaIIuAX;

— WHTepeca K IO3HAHUIO, MCCJIEI0BATEIbCKON NeATeIbHOCTH;

— TOTOBHOCTM ¥ CIIOCOOHOCTM K HEIPEepPhIBHOMY 00pa3oBaHUIO
u caM000pa30BaHUIO, K aKTUBHOMY IIOJIyYeHUIO HOBBIX 3HAHUU
0 XUMUU B COOTBETCTBUU C KUSHEHHBIMU IOTPEOHOCTAMU;

— MHTepeca K 0COOEHHOCTAM TPYAa B PasIWUYHBIX cepax mpodec-
CHUOHAJILHOM JeATeJIbHOCTH.

METANPEAMETHBIE PE3YJIbTATbI

MeranpeamerHbie pPe3yJabTaThl OCBOEHUSA YUYeOHOTO IIpeaMeTra
«XuMusi» Ha ypOBHE CpeHero obIiero odOpasoBaHUS BKAIOUAIOM:
3HaAUUMbIe IJs1 (POPMHUPOBAHUA MHUPOBO33PEHUA OOYUAIOIUXCS
MEeXIUCIUIINHAPHEIE (MeKIpeaMeTHbIe) 00IleHayUHble TTOHATHUA,
OTpaKarlre IeJOCTHOCTh HAYUHON KapTHUHBI MHPA U CHEIUPUKY
METOOB ITO3HAHUSA, MCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTe-
pus, BelecTBO, SHEpPrus, SBJIEHUEe, IIPOIeCC, CHUCTeMAa, HAYUHBIN
daxT, TPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpHUd, HC-
ciemoBaHme, HaOJIOMeHWe, U3MepeHue, SKCIIEPUMEHT U ApP.); YHU-
BepcaJibHbIe yueOHbIe HelicTBUA (IIO3HABATE/JbHBIE, KOMMYHHUKA-
TUBHBIE, PEryJATUBHBIE), obOecmeuuBaiomne GopMUPOBaHTE
GYHKIMOHAJIBHON I'PAMOTHOCTY M COIIMAJILHOM KOMIIETEHIIUU 00Y-
YAIOIIUXCS; CIIOCOOHOCTH OOYUAOIIUXCA MCIIOJIH30BATH OCBOEHHBIE
MeXXKIUCIUILINHAPHBIE, MUPOBO33DEHUYECKHE B3HAHUSI U YHUBEP-
caJbHbIe yueOHBIe HeHMCTBUSA B IIO3HABATEJbHOM U COIUAJBHOIM
IpaKTHKe.

MeramnpeamerHbie pe3yJabTaThl OTPAKAIOT OBJIAJeHHE YHUBEp-
CAJbHBIMHM YUeOHBIMU II03HABATEJIbLHBIMU, KOMMYHUKATUBHBIMU
¥ PEeryJasaATUBHBIMU AEHCTBUSIMU.
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Ognadenue yHu8epcanrbHbLMU Y4ueOHbLMU NO3HAEAMENb-
Houimu delicmeuamu:

1. Ba3oBbLIMM NIOrUYECKUMU AEeUCTBUAMM

— CaMOCTOATEJIbHO (POPMYJUPOBATHL U aKTyaJIU3UPOBATH MPOOJIe-
My, pacCMATPUBATh €€ BCECTOPOHHE; OIIPENeIATh LEeJIU IesTe/Ib-
HOCTH, 3aJaBas MapaMeTPhbl 1 KPUTEPUU UX JOCTUIKEHUSI, COOT-
HOCHUTDH Pe3yJIbTaThI IesTEeJIbHOCTH C IIOCTABJIEHHBLIMU LEJISIMUT;

— HCIIOJIB30BATH IIPA OCBOEHUM 3HAHWNA NPUEMEI JIOTHMYECKOI'O
MBINIJIEHUA: BBIJEJNATh XAapaKTepPHbIe IIPU3HAKK IIOHATHUHA
Y YCTAHABJIUBATH UX B3aMMOCBS3b, MCIIOJbL30BATH COOTBETCTBY-
oI[ye IIOHATUA IJis OObSACHEHUS OTAeJbHBIX (DAKTOB U SBJIE-
HUH;

— BBIOMpPATL OCHOBAHUSI M KPUTEPUM OJIA KIACCUPUKAIUU Be-
I[ECTB U XMMUYECKNX PeaKIlnii;

— YCTaHABJIMWBATL IPUYNHHO-CJIEICTBEHHBIE CBA3SU MEXKAY M3ydae-
MBIMU SBJICHUSIMU;

— CTPOUTH JIOTMYECKHE pacCy:KIeHus (UHIYKTUBHBIE, IeIYKTUB-
HbIE, II0 aHAJOTHUU), BBIABIATL 3aKOHOMEPHOCTH W IIPOTHUBOpPE-
YMs B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYJUPOBATH BLIBOIBI
¥ 3aKJIIOYEHNS;

— OPUMEHSTH B IIPOIecCce IMO3HAHUSA HCIIOJIb3yeMble B XUMUU CHUM-
BoJIMUecKUe (3HaKOBbIe) MOIeJH, IIPeo0pa3oBbIBATh MOIEILHBIE
IpeACTaBJIeHUsI — XUMHUYECKUH 3HAK (CHMMBOJI) 3JIEMEHTa, XU-
Muyeckasa (opmyJia, ypaBHEeHHE XMMHWYECKON DeaKIum — IIPpU
pellleHny y4YeOHBIX II03HABATEJbHBIX M IIPAKTUYECKHX 3a4ad,
HIPUMEHATh HA3BaHHBLIE MOJEJIbHBIE IIPEACTABJICHUA OIS BBIAB-
JIeHUSA XapaKTePHBLIX IIPU3HAKOB M3y4YaeMbBIX BEIEeCTB M XWMM-
YeCKHUX peaxIuii;

2. ba3oBbIMU uccnenoBaTenbCKUMU AEUCTBUAMU

— BJIAETH OCHOBAMU METOAOB HAyYHOTO IIOBHAHUA BEIIECTB U XU-
MUYECKUX PeaKIInii;

— (opmysupoBaThH IeJU ¥ 3aJaUYU KCCJIEIOBAHUSA, MCIOJIb30BATh
TOCTaBJIE€HHBIE I CAMOCTOATEIBHO CHOPMYINPOBAHHBIE BOIIPOCHI
B KaueCTBe MHCTPYMEHTA ITO3HAHUSA U OCHOBHI IJis (GOPMUDOBA-
HUS TUOOTE3bl II0 IPOBEPKE IIPABUJIBHOCTU BBICKA3bBIBAEMBIX
CYKIEeHUIT;

— BJIAETH HABBHIKAMU CAMOCTOATEJHHOTO ILJIAHUPOBAHUA U IIPOBE-
IeHUs yYeHUUECKUX HKCIEePUMEHTOB, COBEPIIEHCTBOBATHL yMe-
HUA HAOJIOMATH 38 XOJOM IIPOI[eCcCa, CAMOCTOATEIHHO IPOTHO3U-
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poBaTh ero pesyJabTar, (GOPMYJUPOBATHL O0OOIIEHUS U BBIBOIBI
OTHOCHUTEJBHO [IOCTOBEPHOCTU PE3YyJIbTATOB WMCCJIETOBAHUA, CO-
CTaBJIATH 000OCHOBAHHBIM OTUET O IMpoAeaHHOI pabore;
npuobGpeTaTh OUBIT YUEHUYECKOUN HMCCIed0BaTeIbCKOM M IPOEKT-
HOM IeATeIbHOCTH, IPOSABJIATh CIIOCOOHOCTh M I'OTOBHOCTH K Ca-
MOCTOSATEJIbHOMY IIOVMCKY METOAOB DeIleHUA NMPAKTUYECKUX 3a-
Iady, IPUMEHEHUIO PA3JIUYHLIX METOIO0B ITO3HAHUS;

3. NMpuémamu pabotbl ¢ MHopmaumei

OPUEHTUPOBATHLCSI B PA3JIMUHBIX MCTOUHUKAX mH@oOpMaIlinu (Ha-
YYHO-TIONYJSAPHAS JIUTepaTypa XWUMHUYECKOTO COAep:KaHuUsd,
CIIpaBOYHBIE IOCOOUsA, pecypchl MHTepHeTa), aHAJIU3UPOBATH
nHGOPMAINIO PA3IUYHBIX BUJIOB U DOPM IIPECTABICHUA, KPU-
TUYECKU OIeHUBATDH €€ JOCTOBEPHOCTh U HEIIPOTHUBOPEUNBOCTD;
dopMyIMPOBATH 3aIPOCH] ¥ IPUMEHATh PA3JIUUYHbIE METOAbI IIPU
IONCKe U 0TOOpe mHMOpMAaIln, HeOOXOAMMOM IJId BHIIIOJTHEHMII
yueOHBIX 3aaY OIpPeneJeéHHOTO TUIIA;

OpHroOpPeTaTh ONBIT UCHOJIb30BAHNA NHAOOPMAITNOHHO-KOMMYHM-
KATUBHBIX TEXHOJOTUM M Pa3INUYHBIX MOUCKOBBIX CHUCTEM;
CaMOCTOSIT€JIbHO BBIOMPATH OINTHUMAJbHYI0 (HOpMY IIpeacTaBie-
HUuA uHbopMamuu (cxeMbl, I'pa@UKM, AUATPAMMBLI, TAOJIUIIHI,
PUCYHKHU U T. 1I.);

WCIIOJIb30BATh HAYUYHBIN SA3BIK B KauecTBe CPeICTBa Ipu padoTe
Cc XuUMHYecKoii wuHopMalueii: HNPUMEHATh MeKIPeIMeTHbIe
(pusuueckue U MaTeMaTUUeCKUe) 3HAKM U CUMBOJIBI, GOPMYJIbI,
ab0peBUaTyphl, HOMEHKJIATYPY;

— HCIIOJIB30BaTh 3SHAKOBO-CMMBOJIMYECKHNE CPeACTBa HAIVIAOJHOCTH.

Og6nadenue yHugepcanbHbLMU KOMMYHUKAMUEHbLMU Oeli-

cmeuamu’
— 3aJaBaThb BOIIPOCEI IIO CYIIECTBY O6CY9R}.IaeMOﬁ TeMBbI B Xo[4€e Ou-
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ajiora u/WMJau OUCKYCCUHU, BHICKA3bIBATh Hiaeu, GOpMyJIUpPOBaTh
CBOU TIPEJI0KEHUSA OTHOCUTEJIbHO BBITIOJTHEHUA IIPEII0KeHHOMN
3amaun;

BBICTYIATH C Ipe3eHTallell pe3yJabTATOB MO3HABATEJILHOM mes-
TEeJIbHOCTU, IIOJIYYEHHBIX CaMOCTOATEJbHO HWJIX COBMECTHO CO
CBEPCTHUKAMM IIPW BBIIIOJIHEHUM XHMHNYECKOI'0 JKCII€ePpMMEHTa,
OpPaKTUUYeCKOM pabOThI II0 HCCJIETOBAHUWIO CBOMCTB M3yUYaeMbIX
BeIIleCTB, peannsanuy yueOHOro IIpoeKTa, 1 POpMYyJIUPOBATL BbI-
BOJIBI IO PE3YJIBTATAM IPOBEIEHHBIX MCCIEIOBAHUI TyTEM COTJIa-
COBaHUA MO3UIUN B X0 O0CY:KIeHUA U 0OMeHAa MHEHUSIMU.

MpumepHas paboyas nporpamma



Ognadenue YHUBEePCANbLHBLMU PE2YNAMUBHBLMU OeliCmeEu-
anu:

— CaMOCTOSATEJHLHO IJIAHWPOBATH U OCYIIECTBJISATH CBOIO IIO3HaBA-
TEJILHYIO NeSATEeJIBHOCTDb, OIPEeNesasa e€ eI U 3aJauu, KOHTPO-
JUPOBATh U II0 Mepe HeoOXOAMMOCTH KOPPEKTHPOBATH IIpeasa-
TaeMbIfl aJITOPUTM JEeMCTBUN NPU BBINOJHEHUU YUIEOHBIX
W HCCJIeJOBATEJILCKUX 3aJad, BbIOMpaTh Hambosiee sh@PeKTUB-
HBIN CIIOCO0 WX peIleHWA C YUYETOM IIOJYUEeHUS HOBBIX 3HAHUU
0 BeIeCTBAX U XMMUUECKUX PEAKIUAX;

— OCYIIECTBJATH CAMOKOHTPOJIb NeATEeJIHHOCTH Ha OCHOBE caMoa-
HaJIN3a ¥ CAMOOIIEHKU.

NMPEAMETHBIE PE3YJIbTATbI

ITpegmeTrusbie pe3yabraThl ocBoeHuA nporpaMmbel COO mo xumMun
Ha yIIIyOJEHHOM YPOBHE BKJIIOUAIOT: CIienuduUecKue Iy yue6HOro
npenmera «XuUMWUA» HaydHble 3HAHWS, YMEHUSA U CIIOCOOBI mOeii-
CTBUU IO OCBOEHWIO, MHTEPIPETAINU W IIPeo0pasoBaHMIO 3HAHUI,
BUJBI [eATEJIbHOCTH II0 IOJYYEHNIO HOBOTO 3HAHUA U IPUMEHEHUIO
3HAHUN B PAB3IMYHBIX yUYEOHBIX CUTYyalllAX, a TaKiKe B PeaIbHBbIX
JKMBHEHHBIX CUTyalluAX, CBA3AHHBIX ¢ XuMueil. B mporpamme
IpeaMeTHbIe Pe3yJabTaThl IIPEeACTABJIEHBI IO TOJAAM U3YUYEeHUS.

10 KJIACC

ITpenmerHnbie pesdysbTaThl OCBOeHUA Kypca «OpraHuueckas Xu-
MUSA» OTPaKaioT:

1) cpopmuposarnrHocmev npedcmagieHuil: 0 MeCTe U 3BHAUEHUU Opra-
HUYECKOM XMMHUU B CUCTEME eCTECTBEHHBIX HAYK U e€ POJIu B 00e-
CIIeUEeHUN YCTOMYWBOTO DASBUTUSA UEJOBEUECTBA: B pEIIEHUN
mpo06IeM 5KOJIOTHUECKOM, SHEPreTUUYECKOM UM IUIeBOl Gesomac-
HOCTH, B Pa3BUTUU MEAWIWHBI, CO3LaHUU HOBBIX MATEPUAJIOB,
HOBBIX HCTOYHUKOB DHEPIUU, B O0ECIEUEHUU PAIMOHAJIBLHOTO
IIPUPOJOTOIb30BaHUA, B (POPMUPOBAHNYM MUPOBO33PEHUA U 00-
et KyJbTYyphI YeJIOBEKAa, a TaKKe 9KOJIOTMYeCKU 000CHOBAHHO-
IO OTHOLIEHUSA K CBOEMY 3/JOPOBBLIO U IPUPOIHON CpeJe;

2) sradenue cucTeMoOll XMMHUUECKUX 3HAHUI, KOTOPas BKJIOUAET:
OCHOBOTIOJIATAIOIME IOHATUA — XUMWYECKUIN 3JIEMEHT, aToOM,
SIIPO U BJIEKTPOHHAA 000JI0YKa aroma, S-, p-, d-aTOMHbBIE OpOU-
Tajgu, OCHOBHOE 1 BO30OY:KIEHHOE COCTOSHUA aToMa, Tmbpuansa-
ST aTOMHBIX opOuTajeii, MOH, MOJIEKYyJia, BAJEHTHOCTD, JJIEK-
TPOOTPHUIATENHLHOCTD, CTEIIEHh OKUCIEHUSA, XUMUUECKasd CBA3b,
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MOJIb, MOJIAPHAsS Macca, MOJIAPHBIA 00BEM, YIJIEPOAHBINA CKe-
JeT, QyHKIUMOHAJIbHAA I'PYINa, PaAuKal, CTPYKTYPHbBIE hopMY-
Jbp1  (pasBEéPHYTHIE, COKpAIEHHbIE, CKeJIeTHbIe), HN30Mepusd
CTPYKTYpPHAsI U IIPOCTPAHCTBeHHadA (reoMeTpuUecKas, onmuue-
CKas), U30Mepbl, TOMOJIOTUYECKHUHN PAJ, TOMOJIOTH, YIJI€BOIOPO-
IbI, KHCJOPOI- 1 a30TcoAepiKalliie opraHnyecKkrue CoequHeHnsd,
MOHOMEpP, MHOJHUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAP-
HbIe COEeNWHEHUsA; TEOPUH, 3aKOHBI (IIEePUOAMUYECKUN 3aKOH
. . MeHneneeBa, Teopus CTPOEHUS OPTaHWUYECKUX BEIECTB
A. M. BytiepoBa, 3aKOH COXPaHEHHNS MACChI BeIeCTB, 3aKOH
COXpaHeHUA U TIpPEeBpallleHusd SHEPruu IPU XUMHUUYECKHX pPeak-
USAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUI A3BIK XUMHUU, MUPO-
BO33pEeHUYEeCKNe 3HAHWA, JeXKallie B OCHOBE IIOHMMAHU IIPHU-
YUHHOCTU U CUCTEMHOCTH XMMUUYECKUX ABJICHUN; IPeICTaABISHNII
0 MexXaHM3MaxX XHMHUYECKHX peakIlnii, TepMOIUHAMUYECKUX
¥ KWHETUYECKNX 3aKOHOMEPHOCTSIX MX HPOTEeKaHUs, O B3auM-
HOM BJIMSIHUY aTOMOB M I'PYIIII aTOMOB B MOJIEKYJIaX (MHIYKTHUB-
HBI UM Me3oMepHbIH 3¢ derTs, opuenTanTsl I u II poma); dak-
TOJIOTUYECKHE CBEeIeHUs O CBOICTBaX, COCTaBe, IIOJYUEHUU
u 0e30macHOM HCIIOJIH30BAHUYN BAKHEWINIUX OPraHUYECKUX Be-
IIEeCTB B OBITY M MMPAKTUUYECKON NMEesATeIbHOCTU UeJIOBEKa, OOIIIX
HAYYHBIX OPUHIIUIIAX XUMHIYECKOr0 IMPOU3BOACTBA (Ha IIpuMepe
IPOM3BOJACTBA METaHOJIa, mepepaboTKu HedpTH);

3) cpopmuposarnnocmyd YMeHUll: 6bLABLAMb XapaKTepHbIE IIPU-

3HaKMn HOHHTHfI, ycmaHasaueantv nX B3aNMOCBS3b, UCNOJ/Lb30-
8amb COOTBETCTBYIOIIIME IIOHATHA IIPM OIIMCaHMM CcocTaBa,
CTpOE€HUuA U CBOICTB OpraHu4YeCKux CoeﬂHHeHHﬁ;

4) chopmupo8aHHOCMb YMEHUIL: UCNOAL306GMb XUMUYIECKYIO CUM-

BOJIMKY [IJIsI COCTABJIEHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pas-
BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (GOPMYJI OPraHNUYECKUX
BEIIIECTB; COCMABALMb YPAaBHEHUA XUMUYECKUX PeaKkIuii u pac-
KPBIBATh UX CYIIHOCTDH: OKMCJIUTEIHHO-BOCCTAHOBUTEIBLHBIX De-
aKIIMHA TIOCPEICTBOM COCTABJIEHUSA JJIEKTPOHHOTO OajiaHca 9TUX
peakimii; peakIiuii MOHHOTO OOMeHa NYTEM COCTABJICHUS HUX
TIOJIHBIX U COKPAIEHHBIX MOHHBIX YPAaBHEHUH; U320MaA8AUEANMb
MOJEJIT MOJIEKYJI OPTaHWUECKUX BEUIECTB JJIA WJLIIOCTPAIIUU UX
XUMHUYECKOr'0 1 IPOCTPAHCTBEHHOI'0 CTPOECHUS;

5) cpopmuposanHocmb YMeHUl: YCmMAHABAUEAMb TTPUHAIJIENK-
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HOCTH U3YYEHHBIX OPTAaHUUECKUX BEIECTB II0 UX COCTaBy U CTPO-
€HUIO K OUPeNeJIEHHOMY KJIacCy/TPyIle COeqUuHEeHUi, dasamb
UMM Ha3BaHMA IO cucTemMarudeckoir HomeHkJarype (IUPAC)
u npu60o0umsb TPUBUAJIBHBIE HA3BAHUSA AJIA OTHEJIBHBIX IIPEJCTa-

MpumepHas paboyas nporpamma



BUTeJIell OPraHWYeCKUX BeILIeCTB (9TUJIEH, aleTUJIeH, TOJIYOJI,
TIINLEPVH, STUIEHIVINKOJIb, (heHos, hopMabIeTns, areTaabie-
TUJ, alleTOH, MypaBbUHAA KUCJI0Ta, YKCYCHAsI KUCJIOTA, CTeapu-
HOBasd, OJIEMHOBAsA, TAJbMUTUHOBAA KUCJIOTHI, TVINIUH, aJIlaHUH,
MaJIbTo3a, MPYKTO3a, aHUIWH, JUBUHUJ, U30MPEH, XJIOPOIPEH,
CTUPOJI U Ip.);

6) cpopmuposarnnocmv ymenus onpedensimsv BUL XUMUUYECKOU
CBSI3M B OPTraHUYECKUX COENUHEHUAX (KOBaJIEHTHAS W MOHHASA
CBA3b, G- U NM-CBA3b, BOJOPOIHASA CBA3H);

7) chopmMupoB8aHHOCMb YMEHUS NPUMEHAMb IOJIOKEHUSI TEOPUU
cTpoeHUA opraHudeckux BelnecTB A. M. ByriepoBa gyia o0b-
SICHEeHUS 3aBUCUMOCTU CBOMICTB BEIIECTB OT UX COCTABa U CTPO-
eHUd;

8) cghopmuposarnrnocmy ymeHuil xapaKkmepu3o8ams coCTaB, CTPOe-
HUe, pusuyecKre M XUMHUUECKUEe CBOMCTBA TUIIMYHBIX IIPEACTa-
BUTeJIEM PABJIUUYHBIX KJIACCOB OPraHUYECKUX BEIECTB: aJKaHOB,
IIMKJIOAJIKAaHOB, AJKEHOB, aJKaIWeHOB, aJKMHOB, apoMaTuue-
CKUX YIVIEBOJOPOMIOB, CIUPTOB, aJIbAETUI0B, KETOHOB, KapOOHO-
BBIX KHCJOT, IIPOCTBHIX U CJIOXKHBIX 3(UPOB, *KUPOB, HUTPOCO-
eIVHEeHUl 1 aMUHOB, aMUHOKMCJIOT, O€JIKOB, YIVIEBOAOB (MOHO-,
IU- ¥ MOJINCAXapUIOB); UJLAIOCMPUPOEBANb TeHETUUYECKYIO CBA3b
MeKy HUMU YPABHEHUSAMU COOTBETCTBYIOIUX XUMUUYECKUX pe-
aKIUH ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX hOPMYJI;

9) chopmuposarnrocmy ymeHus noomeepicdams Ha KOHKPETHBIX
IpuMepax XapaKTep 3aBUCUMOCTHU PEAKIMOHHON CIIOCOOHOCTU
OpPraHWYECKNX COeIUHEHUHN OT KPATHOCTU U TUIA KOBAJEHTHOM
CBs13U (0- U T-CBSA3M), BBANMHOTO BJIUAHUA aTOMOB U T'PYIII aTO-
MOB B MOJIEKYJIaX;

10) cpopmuposarnnocms YymeHus XApaKmepu3o6amdb WCTOUHUKU
YTJIEBOLOPOAHOTO CHIPbs (HedTh, IPUPOAHBII Tal3, yroJyb), CIo-
CcoOBI ero mmepepadoTKy U MIPaKTHUYeCKOoe IIpUMeHeHUe IMPOAYK-
TOB IIepepaboTKU;

11) cgpopmuposarrocms BIageHN CUCTEMOI 3HAHUH O eCTeCTBEH-
HO-HAyYHBIX METOJAaX IO3HAHUSA — HaOJIIOAeHUU, USMEePeHUU,
MOIEeJIUPOBAHUU, DKCIEpuUMeHTe (PeaJbHOM U MBICJIEHHOM)
U yMEHUS IPUMEHATHh 9TU 3HAHUA; CPOPMUPOSAHHOCMb yMe-
HUS NPUMEHAMb OCHOBHBIE OIIePAlliU MBICJIUTEIbHON NeaTe b-
HOCTH — aHaJIu3 U CUHTe3, CpaBHeHHe, 0000IeHne, CHUCTeMa-
TU3aIUI0, BHIABJIEHNE IPUUNHHO-CJIEACTBEHHBIX CBA3EH — IJIA
M3yYEeHUsI CBOWCTB BEIECTB U XUMUYECKUX PeaKIuii;

12) cpopmuposarnrnocms ymeHuil: 8blA6J4Mb B3AUMOCBA3b XUMU-
YeCKUX 3HAHUH C HOHATUAMY U IPEACTABIEHUAMU OPYTUX €CTe-
CTBEHHO-HAYYHBIX IIPEJMETOB AJs 0ojee 0COBHAHHOTO IIOHMMA-
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HUA CYITHOCTHU MaTepHuaJIbHOI'O efMHCTBA MHUPa; UCnojib308amnd
CHUCTEMHBbIE SHAHUA II0 OpI‘aHH‘IeCROﬁ XMUUN OJIA 00 bACHEHUS
1 IIPOTHO3UPOBAHMUA ﬁBJIeHPIfI, MeInuX eCTeCTBEHHO-Hay4-

HYIO IIDUPOAY;

13) cpopmuposarnrnocmv ymernuii: TPOBOJUTH PACUETHI 110 XUMUUE-

cKuM GopMyJiaM U YPaBHEHUSAM XUMHUECKUX PeaKIuil ¢ uc-
MOJIb30OBaHMEM (PU3WUeCKUX BeJauuuH (Macca, o0BEM TasoB,
KOJINYEeCTBO BeIeCTBa), XapaKTepU3YIOUIUX BellecTBa C KOJIU-
YeCTBEHHOI CTODPOHBI: PACUETHI II0 HAXOXKIEHUIO0 XUMUUYEeCKOM
¢dopMyIIBI BellecTBa IO M3BECTHBIM MACCOBBIM AOJIAM XUMUUe-
CKUX 3JIEMEHTOB, IPOAYKTaM CTOPaHM!A, IIJIOTHOCTHU ra3o00pas-
HBIX BeIecTB;

14) cgpopmuposarrHoCmb YMeHUIL: NPOZHO3UPOBAMb, AHAJLUIUPO-

8amMb N OUEHUBAMb C MO3UINI DKOJOTUUYECKON 0e30IIacHOCTH
TOCJeNCTBUA OBITOBOM M IIPOM3BOJICTBEHHON MeSATEILHOCTH Ue-
JOBEKa, CBA3AHHON C IIepepabdOTKOI BeIeCTB; LUCNOJlb308AMb
HoJIyUYeHHbIe 3HAHUA IJI MIPUHATUA TPAMOTHBIX PeIIeHuH Ipo-
06JieM B CUTyaIllUsIX, CBASAHHBIX C XUMUEI;

15) cgpopmuposarnrocms ymenuil: camocmosmesbHo NAAHUPOEAMb

U npogodumb XNUMUUECKUI 9KCIEPUMEHT (IIOJIydeHUe U M3yde-
HUEe CBOMCTB OPraHWYECKUX BeI[eCTB, KaUeCTBEHHBIE PeaKIlnu’
YIVIEBOAOPOAOB PA3JIUYHBIX KJIACCOB UM KHCJIOPOJACOAEPIKAIIINX
OpPraHMYeCKUX BeI[eCTB, PellleHNe SKCIePUMEHTAJbLHBIX 3amad
IO PAaCIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOJIIOLeHUEM
npaBuj 6e30IacHoOro oOpallleHUs ¢ BellecTBaMu U JiabopaTop-
HBIM O0ODPYIOBaHUEM, (POPMYAUPOSAMb IeJb WCCJIEeTOBaHUA,
npedcmasisimes B Pa3IUYHON (popMe pesyabTaThl SKCIIEPUMEH-
Ta, AHAJUUPOBAMb U OUEHUBAMb UX TOCTOBEPHOCTD;

16) cpopmuposarnrnocmsv ymenuil: coo1100amsv IpaBUIa SKOJIOTHUE-

CKH I1[eJIecOO0Pa3HOro IMOBEJEeHUA B OBITY U TPYAOBOMI HesTe/b-
HOCTH B IIeJIAX COXPAHEHWUS CBOEro 3J0POBbs, OKPYKaroileil
IPUPOAHOI cpeabl U AOCTUKEHUS €€ yCTOHUYMBOTO PAa3BUTUSI;
0C03HAB8AMb OIACHOCTh TOKCUYECKOIO AeiCTBUA Ha JKUBLIE Op-
raHU3MbI OIIPEAEJEHHBIX OPraHMYeCKHX BeI[eCTB, IIOHWUMAs
cmbica mokasarens IIIK; anaausuposams 1enecoo0pasHOCTh
NpUMEHEeHUs OpPTaHWYEeCKUX BeIeCTB B IIPOMBIIIIEHHOCTH
U B OBITY C TOYKH 3PEHUSA COOTHOIIEHUS PUCK-IIOJIb3a;

17) cpopmuposarnnocms ymernuil: ocyujecmenams IejieHAIIPaB-
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JIEHHBIN TTONCK XUMUUECKOH MHPOPMAIIUY B PA3TIUIHBIX UCTOU-
HUKax (HaydHas u ydyeOHO-HaydyHas Jjureparypa, CMU, Uu-
TEPHET U [P.), KPUTHUUECKU AHAJLUIUPOBAMb XUMHUUECKYIO
uHpopMaUo0, nepepadbamuviéams €€ U UCNOAb306aMb B COOT-
BETCTBUHU C IOCTaBJIEHHOII yueOHOU 3amaueii.

MpumepHas paboyas nporpamma



11 KJIACC

ITpegmeTrHbIe pe3yabTaThl OcBoeHUA Kypca «O0Iasa u HeopraHu-

yecKas XUMHUA» OTPAKAIOT:

1) cpopmuposanHocmsb npedcmasienuil: 0 MaTePUATbLHOM €IUH-
CTBe MUPAa, 3aKOHOMEPHOCTAX W II03HABAE€MOCTH SBJIEHUN TIPU-
poAbI; O MecTe M 3HAUEHWMN XUMWUU B CHCTE€ME eCTeCTBEeHHBIX
HayK U €€ posiu B o0ecmeueHUU YyCTOMUYMBOTO PAa3SBUTHUSI, B pe-
LIEHUU TPo0JIeM SKOJOTUYECKOU, SHEPTEeTUYECKOM U MUIIEeBOIH
06e30I1aCHOCTH, B PA3BUTUMN MEIUIIMHBI, CO3LAHNN HOBBLIX MaTe-
pUAaioB, HOBBIX HMCTOYHWKOB SHEPTUU, B OOECIIeUeHUM pPaImo-
HaJBHOI'0 IIPUPOIONOJIb30BaAHNA, B (GPOPMUPOBAHUN MHPOBO3-
3peHusa U o0IIeil KyJIbBTypPhI YeJIOBEKA, a TaKKe SKOJOTUUECKHU
00OCHOBAHHOTO OTHOLIEHUS K CBOEMY 3MOPOBBIO M MPUPOAHOI

cpene;
2) cpopmuposarrHocmb 81a0eHUS CUCTEMON XUMUYECKUX 3HAHUI,
KOoTopasda BEKJIIOUaeT: OCHOBOIIOJaraminue IIOHATHUA — XHMHUYe-

CKUM dJIEMEHT, aTOM, AP0 aToMa, U30TOIIbI, 9JIEKTPOHHAaA 000-
JIOYKa aToMma, S-, p-, d-aTOMHbBI€ OPOUTAIN, OCHOBHOE U BO30Y:K-
IEHHOEe COCTOSIHUA aToMa, TMOPUAN3aIisa AaTOMHBIX opOouTaeii,
WOH, MOJIEKyJa, BaJIEHTHOCTD, 3JEKTPOOTPHUIATEJIbHOCTb, CTe-
eHb OKMHCJIEHMNS, XMMHUUYeCKas CBA3b (KOBaJIEHTHAsI, MOHHAA,
MeTaJITnYecKas, BOAOPONHAS), KpHCTAJIIWUecKas PpPerreTia,
XUMUYECKAs Peaxiusi, PacTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIU-
ThI, DJIEKTPOJIUTUUECKAS OUCCOIMAIINA, CTeIIeHb ANCCOIUAIIAH,
BOJOPOAHLIN IIOKa3aTeJb, OKHWCJINTEIb, BOCCTAHOBUTE/b, Te-
IJI0BOI 3Q(PEKT XMMUUECKON PeaKIi, CKOPOCTbh XMMUUYECKOM
peakIini, XUMHUYeCKOe PaBHOBeCUe; TEOPUHN U 3aKOHBI (Teopus
SJIEKTPOJIUTUYECKON [OUCCOUAIlNM, MIEePUOSUYECKUIl 3aKOH
II. 1. MengeneeBa, 3aKOH COXPAaHEHUA MAaCChl BEI[ECTB, 3aKOH
COXPaHEHUs U IIPeBpallleHus dHEePruu IPU XUMHUUYECKUX pPeak-
IUSAX, 3aKOH IMOCTOSHCTBA COCTABa BEIECTB, 3aKOH HeliCTBYIO-
X MAacc), 3aKOHOMEPHOCTH, CHUMBOJUYECKUH SA3BIK XUMHU,
MHPOBO33pPEHUYECKHE 3HAHMNs, JIeKAIe B OCHOBE ITOHMMAHNS
OPUYUHHOCTY YW CHUCTEMHOCTH XHUMHWUYECKUX SABJIEHUI; COBpe-
MEHHLIE IIPEACTABJCHHUS O CTPOEHHM BeIlecTBa HAa aTOMHOM,
MOHHO-MOJIEKYJIAPHOM ¥ HAAMOJIEKYJIAPHOM YPOBHSX; IIpen-
CTaBJIEHWsI O MeXaHM3MaX XMMHUUYECKUX PeaKIlnii, TepMOIUHA-
MHUYECKHX 1 KMHETHYECKUX 3aKOHOMEPHOCTAX MX IIPOTEKAHNI,
0 XMMUYECKOM PABHOBECUU, PACTBOPAX UM AUCIEPCHBIX CHUCTE-
Max; aKToOJIOrNUecKre CBeJIeHUs O CBOMCTBaX, COCTaBe, IIOJIY-
yeHUU U 0€30IIaCHOM WCIIOJIb30BAaHUY BAXKHEMIINX HeopraHmue-
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CKUX BEIIECTB B OBITY U IIPAKTHUUECKOH JesATeIbHOCTH UeJIOBEKa,
00IIMX HAYYHBIX MIPUHIINIAX XUMUYECKOT0 IIPOU3BOACTBA;

3) chopmuposarnrHoOCmb YMEHUIL: BbLABLAMb XapaKTepHbIEe IIPU-
3HAKU MOHATUHU, YCMAHABAUBAMb UX BBAUMOCBA3b, UCNOLb3O-
8amb COOTBETCTBYIOIINE MOHATUSA IIPU ONMCAHUM HEOpraHuye-
CKUX BEUIeCTB U UX IIPeBpalleHUI;

4) chopmupoBaHHOCMb YMEHUS UCNONb306ANMb XUMUUECKYIO CHM-
BOJIMKY IJIA COCTaBJIeHUSA (DOPMYJ BEIIECTB U yPABHEHUU XW-
MUYECKHUX peaknuil; cucremarudeckyio HoMeHKIaTypy (IUPAC)
U TpUBUAJbHbIE HA3BAHUA OTHEJbHBLIX BEIIECTB;

5) cpopmuposarnnocmov ymeHus onpedensms BaJIEHTHOCTb U CTe-
IIeHb OKUCJIEeHUA XUMUUECKUX DJIIEMEHTOB B CO€IVHEHUAX; BUJ
XUMHUYECKOH CBA3U (KOBaJIeHTHAs, MOHHASA, MeTajlJinyecKas,
BOJIOPOAHAA); THUI KPUCTAJJINYECKON PEHIETKU KOHKPETHOTO
BEIIeCTBA;

6) cipopmuposarnrnocmv ymeHus 06s1CHAMb 3aBUCUMOCTE CBOMCTB
BEIIECTB OT BUJIa XUMUYECKOU CBSA3YW U THUIA KPUCTAILITNIECKON
peuéTku, OOMeHHBIH U JOHOPHO-aKIeITOPHBIN MeXaHU3MbI 00-
pasoBaHUA KOBAJEHTHOU CBA3U;

7) chopmuposanHHOCMb YMEHUL: KAACCUPUUUPOBAMb: HEOPTAHN-
YecKHe BeIeCTBA IO WX COCTABY; XMMHUUYECKHE DPeaKIuu II0
Pas3JIMYHBIM IIpU3HAKaM (YUCJIY U COCTABYy Pearupylolux Be-
IIEeCTB, TeILIOBOMY 3(M(EeKTy peaxknuu, M3MEHEHUIO CTeIleHEeH
OKVCJIEHUA 3JIEMEHTOB, O0PATUMOCTH, YIACTUIO KaTaIn3aTopa
M T. II.); CAMOCTOATEJHHO 8bL0Upamb OCHOBAHUA U KPUTEPUU
IJIA KjJaccu@UKAIMU N3yYaeMbIX BEIeCTB M XUMHWUYECKUX pe-
AKIUI;

8) cihopmuposarnocms ymeHus packpul8Amsb CMbLCJA TIEPUOTITUE-
cxkoro sakona [l. I. MeHgeneeBa 1 IeMOHCTPUPOBATL €ro CHU-
CTEeMaTUBUPYIONIYIO, OOBACHUTEIBHYI0O M IIPOTHOCTUYECKYIO
GyHEIUY;

9) chopmuposaHHOCMb YMEHUIL: XAPAKMEPUI06AMb DIIEKTPOHHOE
CTPOEHWE aTOMOB M MOHOB XMMWYECKUX 3JIEMEHTOB IIE€PBOTO—
yeTBEépTOTO IepuonoB Ilepuoanueckoii cucremsl . 1. Menge-
JleeBa, UCHOJIL3YA MOHATUA «dHepreTUYeCcKUe YPOBHU», «dHEP-
reTUYeCcKue IMIONYPOBHU», <«S-, p-, d-aTOMHBIE OpPOUTAIH»,
«OCHOBHO€ " BO30OY:KIEHHOE dHEpreTUYecKHe COCTOAHUSA aTo-
Ma»; 008ACHAMb 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMU-
YeCKUX 5JIEMEHTOB M WX COEIMHEHUH II0 IepuojaM U IPyIiam
Ilepuonunueckoit cucremsr . I. MenneneeBa, BajJleHTHbBIE BO3-
MOJKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUA WX JJIEK-
TPOHHBIX 000JIOUEK;
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10) cpopmuposarnrnocmsv ymeHuil: xapaxmepu3oeamsv (ONIVCHIBATH)
o01IMe XUMUYECKVe CBOMCTBA BEIIECTB PA3JIUYHBIX KJACCOB;
nodmeepidams CyILIeCTBOBAHNE TE€HETUYECKOM CBAZU MEXKIY
HEOPTaHWUYECKUMU BENIECTBAMU C IIOMOINBIO YPaBHEHUI COOT-
BETCTBYIOIUX XUMUUECKUX PEaKI[Uil;

11) cgpopmuposarrnocms ymenus pacKpvi8amdv CYU,HOCMb: OKHUC-
JIUTEJILHO-BOCCTAHOBUTEJBbHBIX PeaKIUii IIOCPEICTBOM COCTAaB-
JIEHUS 3JIEKTPOHHOTO OaJjiaHca 9TUX PeaKIUuil; peaKnuil MOHHO-
ro o0MeHa IIYyTEM COCTABJIEHMA WX IMOJHBIX U COKPAIIEHHBIX
WOHHBIX YPaBHEHUI; peaKnuii I'UAPOIN3a; PeaKIuil KOMILJIeK-
coobpasoBanmuA (Ha IIpUMepe THUIPOKCOKOMIIJIEKCOB IIMHKA
U aJIIOMUHUA);

12) cpopmuposannocmv ymeHus 008ACHAMbL 3aKOHOMEDPHOCTU
IIPOTEKAHUA XUMUYECKUX DeaKIUil ¢ YUETOM HX dHepreTuye-
CKMX XapaKTEePUCTUK, XapaKTep M3MEHEHUA CKOPOCTU XUMU-
YEeCKOHM peaKIuu B 3aBUCHUMOCTU OT DPAa3JIUYHBIX (haKTOPOB,
a TakKe XapakTep CMeIeHUs XUMHUUYECKOTO DPABHOBECUS IO
BANAHNEM BHeIIHUX BozzercTuil (mpuHmun Jle Illatenne);

13) chpopmuposarroCcmb YMeHUS XAPAKMEPU3068aAMb XUMUIECKUE
peakmuu, JeKallye B OCHOBE IIPOMBINIJIEHHOTO HOJNYYeHUSI
CEepHOU KHCJIOTHI, aMMMUaKa, O0lre HayYHble HPUHIUIBI XU-
MUYECKUX IIPOU3BOJICTB; I1€J1€CO00PAa3HOCTh IPUMEHEHUA Heop-
TaHUYECKUX BEIIECTB B IIPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pPEHUSA COOTHOUIEHUS PUCK-IIOJIb3a;

14) cpopmuposannocmv 8adeHUs CUCTEMOUN 3HAHUN O MeTomax
HAyYHOT'O IO3HAHUSA ABJIEHUI IPUPOABl — HaOIIOLeHUe, N3Me-
peHUe, MOJeINPOBAaHNE, SKCIEPUMEHT (peajibHBIA U MBICJIEH-
HBIIT), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX; YMEHUA npume-
HAmMb BT 3HAHUA IPU HKCIEPUMEHTAJIHLHOM WCCJIeLOBaHUU
BEIIECTB U A O0bACHEHUA XUMUYECKUX ABJICHUU, UMEIOIINX
MEeCTO B INPUPOJAE, NPAKTUYECKON [AeATEeJbHOCTH YeJIOBEKa
¥ B IIOBCEIHEBHOMU JKW3HU,

15) cpopmuposannocmsv ymeHus 6bLA64Mb BBAUMOCBA3b XUMUUe-
CKUX 3HAHUH C MOHATUAMU U IPEACTABICHUAMU JPYTUX €cTe-
CTBEHHO-HAYYHBIX IIPEIMETOB JJIsI 60JIee 0COSHAHHOI'O IOHUMA-
HUS MaTepUaJIbHOTO €UHCTBA MUPA;

16) cgpopmuposarnrnocms ymeHus npoodums paciémol: ¢ UCIOIb-
30BaHUEM IIOHATUIN «MaccoBasd JOJIs BeIIeCTBA B DPACTBODE»
U «MOJIIPHAA KOHIEHTPAIIUs»; MACChl BeIleCTBa WJIM O0BEMAa
rasa II0 U3BECTHOMY KOJIMYECTBY BeIeCTBa, Macce WU 00BEMY
OJHOTO M3 YYACTBYIOI[UX B PEAKIMU BEIIECTB; TEIJIOBOTO 3(-
(exTa peakiuu; 3HAUYEHUS BOLOPOJHOTO IIOKA3aTeJd PACTBO-
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POB KMCJIOT W IeJIOUell C M3BEeCTHOM CTEeNeHbIO MMCCOIMAIINN;
Macchbl (00B€Ma, KOJMYECTBa BeIleCTBAa) MPOAYKTA peaKIlnu,
€CcJIM OJHO M3 MCXOMHBIX BEIeCTB JaHO B BHAE PacTBOPA C OIpe-
IeJEHHOII MacCOBOM A0Jiell PACTBOPEHHOIO BelllecTBa MU JAHO
B nB0BITKe (MMeeT MPUMECH); TOJU BhIXOJA IPOAYKTA PEAKITNH;
00'BbEMHBIX OTHOIIEHHUH I'a30B;

17) cpopmuposannocme yYymeHuil: CcamoCcmosmenbHO NJAAHUPO-

8amv U nposodumv XUMHUUYECKHUI 9KCIepuMeHT (IIpoBemeHUe
peaknuii MOHHOro oOMeHa; IMOATBeP KIeHNe KaueCTBEHHOI'0 CO-
CTaBa HEOPraHWUYECKHX BEIeCTB; OIIpeneseHre cpelbl PacTBO-
POB BeIllECTB C MHOMOIILI0 MHINKATOPOB; M3yUYeHHE BIUAHUSI
Pas3IMUYHBIX (PAaKTOPOB HA CKOPOCTHL XMMUUYECKOM peakIuu; pe-
lIeHNe OSKCIEePUMEHTAJBHLIX 3aJa4 Mo TemMaM <«MeTaabl»
u «Hemerannawl») ¢ cobOaiomeHreM IIpaBuJ OesomacHOro obpa-
IeHUA C BellecTBaMU M JIaOOpaTOPHBIM 00OpPyAZOBaHMEM, (op-
MYJAUPOBaAMb 1eJIb UCCIENOBAHUA, npedcmasnsims B Pa3aud-
HOH ¢opMe pesyabTaThl 9KCIEPUMEHTa, JaHAJLUUPOBAMDb
U OUEHUBAMb UX JOCTOBEPHOCTD;

18) cgpopmuposarnrocms ymenuil: cobarodams npasua MOJIb30BA-

HUSA XUMUYECKOU ITOCynoil m JiabopaTOpPHBIM O0OpPYyIZOBaHUEM,
o0pallleHUs C BeI[eCTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU II0
BBIIIOJIHEHUIO JIa00OPATOPHBIX XMMUYECKUX OIIBLITOB; 9KOJOTHUe-
CKHU I1eJ1ecO00pa3HOTO MOBEeAeHUA B OBITY U TPYJOBON HeATENb-
HOCTH B IeJISIX COXPAHEHHUS CBOEro 3J0POBbdA, OKPY:KaroIleil
IPUPOTHON CPeabl M AOCTUIKEHUS €€ YCTOMUYMBOTO PA3BUTHA;
0C03HABGMb OMACHOCTH TOKCHUUYECKOTO IeHMCTBUSA HA KUBBLIE OP-
raHM3Mbl OIPEeAeJIEHHBIX HEeOPraHWYeCKUX BeIleCTB, IIOHWMAs
cmbica nokasarensa ITIK;

19) cpopmuposarnnocms ymeHuil: ocyuiecmenimsv uyereHanpas-
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JIeHHbLI NOUCK XUMUYECKO nHDOPMAaIIUY B PA3JIUUYHBIX UCTOU-
HUKax (Hay4yHas u ydyeOHO-HayuHas jureparypa, CMHU, Un-
TEepHET U [p.), KPUTUYECKU GHAJIUIUPOBAMb XUMUUECKYIO
uHOpPMAaNUIO, nepepadamuvlé6amys €€ U UCnoib306ambsb B COOT-
BETCTBUHU C IOCTAaBJIEHHOI yueOHOU 3amadeii.
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COAEPXXAHME YYEBHOI0 MPEAMETA «XUMUA»!

10 KJIACC. OPTAHUYECKAA XUMUA

TeopeTnuyecKue OCHOBBI OPraHNYECKON XUMHUU

IIpenmer m 3HaueHMEe OPTaHUUYECKON XWMHUU, IIPEACTABJIEHUE
0 MHOT000pa3uy OpraHuYeCcKNX COeAUHEHUI.

AJIEeKTPOHHOE CTPOEHMNEe aToMa YIJepoga: OCHOBHOE M BO30YIK-
IEHHOE COCTOSHMUA. BaJeHTHBIE BOBMOKHOCTY aToMa yriaepona. Xu-
MHUYecKas CBA3b B OPraHMYECKUX CoequHeHuAX. Tunbl rudpugmsa-
UM aTOMHBIX opOuTasieil yriepoga. MexaHu3Mbl 0OpasoOBaHUA
KOBAJIEHTHO# CBA3U (OOMEHHBIH ¥ JOHOPHO-aKIEeNTOPHBIH). Tumsl
HepeKphIBAHUA aTOMHBIX opbOuTasneii; o- u n-cBsasu. OguHaApHAad,
IBoIiHasA U TpoiiHadA cBA3b. CIIocoObI pasphiBa CBA3EH B MOJIEKYJIaxX
opraHmuecKkux BelecTB. [IoHsATHEe 0 CBOOOIHOM paguKaje, HyKJIeo-
¢puiie u sjeKTpodhuie.

Teopusa cTpoeHUs opraHmueckmux coegumHenmuit A. M. Byriaepora
¥ COBpEeMEeHHbIe TIPEJCTABJICHUA O CTPYKType MOJEKYJ. SHaueHUe
TEOPUUM CTPOEHUs OPraHUYEeCKUX coefuHeHUi. MoJeKyasapHbIe
U CTPYKTYpPHBIE hopMmysibl. CTPYKTYpPHBIE (GOPMYJIBI PA3TUUHBIX BU-
JIOB: pasBEépHyTasi, COKpalléHHasd, CKeJIeTHAA.

Nsomepusi. Buabl msomepuu: CTPyKTypHas, IPOCTPaHCTBEeHHAdA.

AneKTpoHHbIe 9(hPEKTHI B MOJEKYyJiaX OPraHUYECKUX COeguHe-
HUU (MHAYKTUBHBIA 1 Me30MEPHBINA 3 (eKThI).

IIpencrasienre o KiaaccupUKaUM OpraHMUECKUX BelecTB. Ilo-
HATHEe O (yHKIMOHaNBHOI rpynme. I'omosiorusa. I'omosoruuyeckue
pAnpl. CucreMaTnyecKkas HOMEHKJIATypa OPTaHUYECKUX COeTUHEeHUHN
(IUPAC) u TpuBmaibHble Ha3BaHUSA OTHEJbHBIX IIPECTaBUTEIE.

OcobeHHOCTH U KJaccuUKaIUsa opraHnYecKux peakiuii. OKkuc-
JUTEJILHO-BOCCTAHOBUTEIbHBIE PEAaKIINN B OPTAHUUECKOM XUMUU.

IJKcepuMeHTaJIbHbIE METOIbl M3YUEHUsl BEIeCTB M WX IpeBpa-
IIeHUH: 0O3HAKOMJIEHIE ¢ 00paslaMy OpPraHMYeCKUX BEeIeCTB U Ma-
TepruajJaMU Ha UX OCHOBE; OIBITHI II0 IPEBPAIeHUI0 OPTaHUIECKUX
BeIleCTB IPU HarpeBaHuu (IJIaBjeHUe, OOyIVIMBaHME W TOPEHUE);
KOHCTPYUPOBaHUE Mofeseil MOJIEKYJl OpTaHUUYECKUX BEIIECTB.

YriaeBogopoabI

Ankanpl. ToMmosoruueckuii psajg ajakaHoB, 0o0Ias (opmyJsa, HO-
MeHKJIaTypa U u3oMepusa. JIeKTPOHHOE U IPOCTPAHCTBEHHOE CTPO-

1 Kypcusom B TaHHOM TeKCTe OYAYT BbIAEJIEHBI 9JIEMEHTHI COAEPKaHUA yued-
HOTO MaTepuajia, KOTOphIe M3Yy4YaloTCA B O3HAKOMUTEJILHOM IIJIaHe U He
BKJIIOUAIOTCA B COCTaB IIPeAMETHBIX pedysibTaToB ocBoeHusa OOII COO.
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€HHe MOJICKYJI AJKaHOB, Sp3-ruOpUAM3aInus ATOMHBIX opOuTasei
yriaepona, 6-cBA3b. KoHpopmepsvl. PusudecKre CBOMCTBA aIKaHOB.

XuMHUuecKkre CBOMCTBA aJKAHOB: PeaKIUU 3aMeIleHtsd, M30Me-
pusamnuu, IeruApUPOBaHUA, ITUKJIN3AIUU, ITUPOJU3a, KPEKWHTA,
ropenusi. IIpedcmasnenue o mexanusme peaxyuil padurkaibH0zo
3ameuw,enHus.

Haxoxxnernue B mpupoge. CrocoObl IMOJAydYeHUs U IIPUMEHEHUe
aJIKaHOB.

Hurknoankaubl. Obmiasa dopmysia, HOMEHKJIATypa U M30Mepusd.
OCoOEHHOCTH CTPOCHUA U XUMUUECKUX CBOMCTB MAJBIX (IIUKJIOIPO-
maH, IMUKJI00YTAH) W OOBIUYHBLIX (IMKJIOIEHTAH, IIUKJIOTEeKCAH) ITU-
KJoankaHoB. CIIocoObI MOIyUYeHUA U IPUMeHeHWe ITUKJI0AJTKAHOB.

Anxensl. omosioruueckuii pajg aJaKkeHOB, obmada Gopmysa, HO-
MEHKJaTypa. OJEeKTPOHHOEe M TPOCTPAHCTBEHHOE CTPOEHUHE MOJie-
KyJ aJKeHOB, Sp2-rubGpuamsanus aTOMHBIX opOuTajeil yriepona,
o- u n-cBa3u. CTPYKTypHas W reomMeTrpuueckas (Yuc-mparc-) Uso-
Mepusd. PusnuecKre CBOHCTBA aJlKEeHOB.

XuMHUUeCcKHre CBOMCTBA: peakIiUuMN IIPUCOEINHEHWNd, 3aMeIeHns
B (-TIOJIOKEHUWE IIPU JIBOMHOM CBA3W, HMOJUMEPU3AINUU U OKUCJIIE-
HUsA. IIpedcmasneHue 0 MexXaHu3Me peaxKuyuu dAeKmpo@uibHO20
npucoedunernus. IlpaBuino MapkoBHUKOBa. KauecTBeHHBIE peak-
MY Ha OBOMHYIO CBA3b.

Crioco0bI MOJIYUEeHUA U IPUMeHeHNe aJIKeHOB.

Anxkaguensl. Knaccudpukamua arkagreHoB (COMPAKEHHBIE, N30-
JUPOBAHHBIE, KYMYAUupo8arnHvie). (OCOOEHHOCTH 3SIEKTPOHHOTO
CTPOEHUS U XUMHUUYECKUX CBOWCTB CONPSKEHHBIX IMEHOB, 1,2-
u 1,4-npucoeguuenue. Iloaumepusanusa CONPSAKEHHBIX IUEHOB.
Crioco06bI MOIyUeHUA W IPUMeHeHre aJKaIneHOoB.

Anxunbl. Tomosioruueckuii pAan aJKMHOB, o0IIada Gopmysa, HO-
MeHKJaTypa U U30MepPUsi. AJIeKTPOHHOE 1 MPOCTPAHCTBEHHOE CTPO-
eHUe MOJIEKYJ aJIKWHOB, Sp-TUOPUAM3AIUS aATOMHBIX OpOuUTasiel
yriepona. PusnuecKre CBOMCTBA AJIKMHOB.

XuMuUyecKre CBOICTBa: peakIuU IIPUCOeIMHEHUSA, SUMepHu3a-
MU 1 TPUMEPUIAINH, OKUCIeHnA. KMCIOTHBIE CBOMCTBA aJIKIMHOB,
UMeNINX KOHIIEBYIO TPOHHYIO CcBA3b. KauecTBeHHBIE peaKkIUU Ha
TPONHYIO CBA3b.

Crioco0bI MOJNIYUEeHUA U IPUMEHEeHNEe aJIKUHOB.

ApoMaTuuecKkue yriieBomopoabl (apeHbl). I'omosoruuecKuit panm
apeHoB, o0mias GopMyJia, HOMEHKJIaTypa 1 m3oMepusd. JJIeKTPOH-
HO€ ¥ IIPOCTPAHCTBEHHOE CTPOEHME MOJIEKYyJbl OeH3osia. IIpasuo
apomMamuiHOCMU, NPUMEPbl apomMamuyeckux coeduHenuil. Pusu-
YyecKHe CBOMCTBA apeHOB.
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XumMunyecKue cBOMcTBa 6€H30J1a 1 €r0 TOMOJIOTOB: PEeaKI[uU 3aMe-
meHuss B 0eH30JbHOM KOJIbIle W YIVIEBOJOPOJHOM pPaAuKajie, peak-
WY IPUCOEIVMHEHUA, OKUCJIEeHNEe TOMOJIOTOB OeHzona. IIpedcmas-
JeHUue 0 MexXaHu3me pearyull ILeKmpopuabH020 3AMEULeHUS.
ITpencraBienne 06 OpMEHTUPYIONIEM AeHCTBUY 3aMeCTUTeJell B OeH-
30JIbHOM KOJIbIIe Ha IIPUMepe aJIKUJIbBHBIX PaJUKaJIOB, KAPOOKCUIIb-
HOM, THAPOKCUJIBHOM, AMUHO- ¥ HUTPOTPYIIIILI, ATOMOB I'aJIOT€HOB.

Oco0eHHOCT XUMUYECKUX CBOUMCTB cTuUpoJa. Ilommmepusaius
cTHpoJIa.

Croco0ObI moNy4eHUA U IMPUMEHEeHUe apoMaTHUYeCKUX YIJIEBOJO-
pozoB.

IIpuponusiii ras. IlonyTHble HedTAHBIE radbl. HedTs 1 €€ mpo-
ucxoxxaeaue. KaMeHHBIN yroyib U MPOAYKTHI €ro mepepaboTKu.

Cmoco6nI mepepaboTKu HedTHU: meperoHKa, KPeKuHr (TepMuue-
CKUll, KaTaJluTUUecKuii), puoOpMHUHT, TUPoJau3. IIpOAyKTEI Iepe-
paboTku HedTU, UX IPUMEeHEHUEe B MPOMBINIJIEHHOCTH U B OBLITY.

T'eneTnueckasa cBA3bL MeKIY PA3JIUUYHBLIMU KJIACCAMHU YTJIEBOJO-
pomoB.

AJIEeKTPOHHOE CTPOEHHWE TaJIOTEeHIIPOM3BOAHLIX YIJIEBOIOPOIOB.
Peaknuu s3amelieHus rajoreHa Ha THUIPOKCOTPYHITY, HUMPOZPYnN-
ny, yuaxozpynny, amunozpynny. HelicTBue Ha rajJoreHIPOU3BO-
OHBIe BOJHOTO W CIIMPTOBOIO pacTBopa Iiénouu. BaammopeilicTBue
IUTAJOTeHAJIKAaHOB ¢ MarHWUeM U IIMHKOM. Ilonamue o memadao-
opzaruueckux coeduHneHusx. Vicmosb3oBaHUe TaJOTEHIPOM3BOMI-
HBIX YIVIEBOJIOPOJOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHNUYECKUX
BeIIlEeCTB.

OKCIIepUMEHTAJNbHLIE METOIbI M3YVUEHM BEIeCTB M WX IIpeBpa-
IeHN: n3yueHne QU3NIeCKNX CBOMCTB YIJIeBOAOPOAOB (PacTBOPU-
MOCTB), KQUECTBEHHBIX PEeaKIUil yIVIEBOJAOPOIOB PA3JIUUYHBIX KJIAC-
coB (obecrBeumBanue OPOMHOII WJIM HOSHOM BOABI, pacTBOpa
mepMaHTaHaTa Kajausd, B3aUMOIeMCTBMEe alleTHUJeHAa C aMMHaUYHbIM
pacTBopoM okcuja cepebpa(l)); kauecTBeHHOe OOHapy:KeHUe yIJe-
poza M BOAOPOJa B OPraHMYECKUX BEIEeCTBAaX; MOJyUYeHUe STUJIEHA
U U3ydyeHUe ero CBOMCTB; O3HaKOMJeHUe ¢ KosmeKuuamu «HedTb»
U «¥Yrojb», ¢ 00pasiaMu IJIaCTMAacC, KayuyKOB U PE3UHBI; MOe-
JUPOBaHME MOJIEKYJI YIJIEBOJOPOJOB 1 TaJIOTeHIIPOU3BOAHBIX yIJIe-
BOJIOPOJIOB.

Kucaopoaconaep:xaiiyue opraHnYecKne COeTuHEeHU T

Ilpemenvubie omHOaTOMHBIE CcHUPTHI. CTpoeHme MOJeKyJa (Ha
opuMepe MeTaHoJa M dTaHoJa). ['oMoioruuecKkuil pan, odmasa gop-
MyJa, u3oMepus, HOMEHKJaTypa U Kiaccupuranusa. Pusudeckue
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CBO#iCTBa MpeHeJbHBIX OMHOATOMHBIX CIIMPTOB. BomoponHbie CBA3H
MEeXKAY MOJIEKYJIaMU CIIMPTOB.

XuMHUUuecKre CBOMCTBA: pPeakIuy 3aMellleHus, AeruapaTanuu,
OKHCJIeHUS, BBAUMOIENCTBUE C OPTAHNYECKUMU U HEOPTAaHUYECKU-
MU Kucaoramu. KauecTBeHHAasi peaKIUsi Ha OJHOATOMHBIE CIIMPTHI.
HeiicTBue sTaHOJa M MeTaHOJa Ha OpPraHW3M uesoBeKa. CrocoObl
TOJIyUeHUA ¥ IPUMeHeHre OJHOATOMHBIX CIIMPTOB.

IIpocTsie apupbl, HOMeHKJIAaTypa U nsdomepusa. OcobeHHOCTH (hUI-
3UUYECKUX U XUMUUYECKUX CBOMCTB.

MuoroaroMHbIe CIMPTHI — BTUJIEHIVIMKOJL U TIHIepuH. Pusm-
YeCKHe W XWUMHUUYECKHEe CBOMCTBa: peakIUuu 3aMeIllleHUsA, B3auMO-
IelficTBUE C OPTaHUYECKMMU W HEOPTAHUYECKUMM KHCJIOTaMM, Ka-
YyeCcTBeHHAs PeaKIusA Ha MHOTOATOMHbIEe cOupPThl. [Ipedcmasnenue
0 MexaHu3me pearKyuil HYKaAeopuavbHoz0 3ameu,eHus. JleficTeue Ha
opranusM duejsioBeka. CIIOCOOBLI MOJMyUeHUsT W IIPUMEHeHNe MHOTO-
aTOMHBIX CITMPTOB.

®enos. CTpoeHUMe MOJEKYJbl, B3aMMHOE BJIUAHUE TUIPOKCO-
rpynmnsl ¥ 6eH30JbHOTO Aapa. PusnyecKue cBoiictBa enosa. Oco-
GeHHOCTU XWMHUYECKUX CBOMCTB (peHosa. KauecTBeHHBIE peaKIIUU
Ha penos. TokcuunocTh perosa. CIocoObI TOMYUEHUS U IPUMeEHe-
HHue Penosia. PeHoIPOPMANIBIETUIHAS CMOJIA.

KapGoHunbHbIe cOefUHEHUST — aJbIeTUAbI 1 KEeTOHBI. JIEKTPOH-
HOEe CTpOoeHMe KapOOHUIbHOMN Ipynnbl. [oMoJOrnuecKre pAabl alb-
IeTUI0B M KeTOHOB, o0mias opmyJia, U30MEPUSI 1 HOMEHKJIaTypa.
dusuuyeckue CBOMCTBA aJbIETUA0B U KETOHOB.

XuMuyecKue CBOMCTBA aJbAETUIOB U KETOHOB: PEAKIIMU IIPUCO-
enuHeHudA. [Ipedcmasierue 0 MexanHus3me peaKyuil HYKaeopuibHO-
20 npucoedunernus. OKUcIeHUEe aJbIeTUI0B, KaueCTBEHHBIE peak-
nuu Ha aabaeruabl. CIroco0bl HOMYUeHUS U IPUMEeHEeHNe aJIbIeTruI0B
M KETOHOB.

OnHOOCHOBHBIE TpeJebHbIe KapOOHOBBIE KHCJIOTBI. OCoOEHHO-
CTH CTPOEHHSA MOJIEKyJ KapOOHOBBLIX KucaorT. M3omepusa u HO-
MeHKJaTypa. PusnuuyecKkue CBOMCTBA OJHOOCHOBHBIX IIPEAEIbHBIX
KapOOHOBBIX KHCJIOT. BOogopoHbIE CBA3U MEKIY MOJIEKYJIaMU Kap-
GOHOBBIX KHCJIOT.

XuMHUYeCcK1e CBOWCTBA: KHCJIOTHBIE CBOMCTBA, PEAKIIUA STEePHU-
duranum, peakiuu ¢ yIacTHeM yIJIEBOJAOPOIHOTO PaauKAaJa.

Oco0eHHOCTH CBOMCTB MYPABbUHOM KMCJIOTHI.

ITonsaTre 0 IPOM3BOAHBIX KaPOOHOBBIX KHCJIOT — CJIOMKHBIX 9(u-
pax, anzudpudax, zanozeHanzudpudax, amudax, HUMPUJLAX.

MHuoroobpasue KapO0oHOBBIX KKUCJI0T. OCOGEHHOCTH CBOMCTB HeIIpe-
IeNbHBIX W apoMaTHUYeCKUX KapOOHOBBIX KHCJIOT, OUKAPOOHOBBIX
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KHCJIOT, THIPOKCHKAPOOHOBBIX KHKCJIOT. llpeacTaBuTes M BBICIIHX
KapOOHOBBIX KHCJIOT: CTeapHHOBAasi, IaJbMUTHHOBAas, OJIEMHOBAsd,
JUHOEe8AA, JUHOLEHO6GS KUCIOThI. CIIOCOOBI IOJyUYeHUA U IIPUMe-
HeHre KapOOHOBBIX KUCJIOT.

Crnoxkubie aupbl. omonmoruueckuit psan, obmiasa gopmysaa, 130-
Mepusi U HOMeHKJaTypa. PusmuecKue M XUMHUECKHE CBOIiCTBa:
TUAPOJN3 B KUCJION U IMEJIOYHO! cpefe.

JKupsi. Crpoenne, pusnuecKre U XUMHUUYECKNE CBOMCTBA KUPOB:
TUAPOJIN3 B KHUCJOMH U IeJouHoi cpeme. OcoOeHHOCTH CBOICTB K-
POB, COAEPKAIMUX OCTATKU HEIpedeabHbIX JKUPHBIX KUCIOT. JKUpBI
B IpUpOIe.

MbI14 KaK COJM BBICIIMX KapOOHOBBIX KMCJIOT, MX MOIOIIee Aelii-
creue. Ilonamue o cunmemuueckux mornuux cpedcmsax (CMC).

OO61asa xapakTepuCcTUKa yrieBogoB. Kiaccudukanus yrieBogoB
(MOHO-, IVI- ¥ TOJIMCAXaPUIBI).

Mownocaxapuabl: TVIIOKO3a, GpyKTO3a, 2anraKmosa, pubosa, 0e30k-
cupuboza. PusuvyecKkue CBOWCTBA W HaXOXKIEeHWE B IIPUPOE.
dorocunTes. Onmuyeckas usomepus. Koarvuamo-uennas maymo-
Mepus HA npumepe MOJAEKYAbL 2JaH0K03bl, npoexuuu Xeyopca,
o- U B-anomepuvl 2A0KO3bL.

XuMHnyecKre CBOMCTBA TJIIOKO3BI: PEAKIIUU C YYACTHUEM CIIMPTO-
BBIX U aJbJeTUIHOH I'DYIN, COIUPTOBOE M MOJIOUHOKHKCJIOE OpoiKe-
Hue. IIpuMeHeHUe TUIIOKO3bI, €€ 3HAUEHNE B JKUBHEAeATEJIbHOCTU
opraHmusMa.

Hucaxapumbl: caxaposa, MajabTo3a U Jakmo3a. BoccranasiauBa-
[olllie ¥ HEeBOCCTAHABJUBAIOIIME AUcaxapuabl. [MAposns aucaxa-
pumoB. HaxoxkaeHue B IpUpoJe U MpUMeHeHUe.

ITosncaxapugpl: KpaxmaJi, IVIMKOTeH U Iesurososda. CrpoeHue
MaKpPOMOJIEKYJ KpaxMmaJja, IVIMKOreHa M IeJLIi0JI03bl. PusuuecKue
CBOICTBA KpaxmMaJjia U IeJLJII0JI03bl. XUMUYeCKUe CBOMCTBA KpaxMma-
Ja: TUAPOJIN3, KAUeCTBeHHAA PeaKInuA C MOAOM. XUMUUECKHE CBO-
CTBa I[EJUIIOJIOBBI: THAPOJIN3, IOJydeHUe 3(PUPOB IesIra03b1. Ilo-
HATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN IIEJIK).

JKcIepuMeHTaJIbHbIEe METOIbl M3YUEHUsl BEIeCTB M WX IIpeBpa-
IeHnii: PAaCTBOPUMOCTD PA3JIMYHBIX COHPTOB B BOJE, B3aMMOJeM-
CTBUE 3TaHOJIAa C HATPUEM, OKHCJIEHNE STHJIOBOTO CIMPTAa B ajble-
TUJ Ha PacKaJIéHHOW MEIHOM IIPOBOJIOKE; OKHCJIeHME 3TUJIOBOTO
CIupTa AUXPOMATOM Kajausa (BO3MOYKHO MCIIOJIb30BaHIE BHIeOMa-
TEePpUAaJIOB); KaueCTBeHHbIE PeaKIU Ha aJbAETUABI (C TUAPOKCUIOM
nuammuuacepebpa(l) u ruagpoxcunom menu(Il)); peaknusa riunepu-
Ha ¢ ruapokcuaom menu(ll); xumumueckmre cBOMCTBa pacTBOpa VK-
CYCHOM KHCJIOTHI; B3aMMOJeliCTBUE PACTBOPA TVIIOKO3BI C TUIPOKCH-

XUMUA (YTNYBAEHHBIA YPOBEHb). 10-11 knaccel 29



nom wmenu(Il); B3ammopgeiicTBHMe KpaxmaJja € HOAOM; pelIeH’e
SKCIEePUMEHTAJbHBIX 3a1au 1Mo TeMaM «CrupTsl 1 peHoabl». «Kap-
60HOBBIE KUCIOTHI. CiI0KHBIE 3DUPHI».

A3oTcomep:kaiine opraHuYeCKNe COeTUHEeHU T

AMUHBI — opraHmuecKue Ipou3BOAHbIe aMMHuaka. Kiaccudpuka-
Ul aMUHOB: aau@aTUudyecKrue U apoMaTuuecKue; IepBUYHbIE, BTO-
puunbie u TpeTuuHblie. CTpoeHME MOJEKYJ, 00Ias GopMmyJia, U30-
Mepud, HOMEHKJIaTypa U (QU3WYECKHe CBOMCTBA. XUMHUYECKOEe
cBoiicTBa anudaTUIeCKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJKUJIM-
poBaHme, B3aUMOeiCTBUEe IIEPBUUHBIX AaMUHOB C a30TUCTOM KHCJIO-
Toti. Cou aIKMJIaMMOHMUS.

AHuanH — IIpeacTaBUTEb AMUHOB apoMaTuueckoro psaga. Ctpo-
eHyve aHUJIWHA. BsauMHOe BINSHIE IPYIII ATOMOB B MOJIEKYJIe aHU-
auHa. Oco0eHHOCTU XMMUYECKUX CBOMCTB aHMIMHA. KadyecTBeH-
HbIe PeaKIuy Ha aHUJIWH.

Cmioco0bI TTOTyUYeHUA U TPUMeHeHUWe aludaTudyecKuX aMHUHOB.
ITonyuenue anmnamHa M3 HUTPOOEH30JIA.

Amunokucaorsl. Homenkiaarypa u usomepusa. OTaeabHbIE TIPEI-
CTABUTEJU O-aMHUHOKHCJIOT: ITVINIIMH, aJIaHWUH, (EeHUNANLAHUH, Ce-
PUH, 2aymamMuHo8as KUCLOmMa, AU3UH, yucmeuH. Onmuyeckas
usomepus amumnorkucaom: D- u L-amunorxucaomvi. Pusudeckue
CBOIiCTBa aMHHOKHCJIOT. XMMHUUECKHEe CBOMCTBA aMUHOKUCJOT KaK
aM@OTEPHBIX OPTaHNUECKUX COeAUHEHNI, peakua IMOJNKOHIeHC Ca -
nuu, oOpasoBaHNe IENTHUAHON CBA3M. BHOJOrHYecKoe 3HAUeHUe
aMuHOKHCIO0T. CUHTE3 U IuAPOJIN3 IIeIITUI0B.

Benku kak mnpupomHble moguMepbl. IlepBMYHasi, BTOPUYHASA
U TpeTUUYHasd CTPYKTypa OeaKoB. XMMHUYECKHE CBOMCTBa OEJIKOB:
TUAPOSN3, JeHATypallnd, KaueCTBeHHbIe peaKIuy Ha OeJKHU.

ITonamue 06 azomcodeprcauiux zemepouuKIULeCKUX coeduHe-
Huax. ITupumuduro8svle U NYpuHoB8vle OCHOBaHUS. Hykieunosvie
Kucaomul: cocmas, cmpoerue u OU0L02uiecKas poJb.

IKCIIepUMEHTAJNbHLIE METOMbI M3YUEHMA BEIeCTB M WX IIpeBpa-
IeHUI: pacTBoOpeHMe OEJIKOB B BOJe; AeHaTypanud OeJKOB HpU
HarpeBaHWU; I[BETHbIE PeaKlInu Ha OeIKU; pellleHte 9KCIEePHUMEeH-
TAJIbHBIX 3a7adY M0 TeMaM <«As3oTcomep:Kallime OpraHuvYecKue Co-
eInHeHUA» U «PacrmosHaBanue OpraHNYECKUX COCIMHEHUHN » .

BbICOKOMOIEKYIAPHBIE COETUHEHUST

OCHOBHBIE IIOHATUA XVUMUU BHICOKOMOJIEKYJIAPHBIX COeqUHEHMINA:
MOHOMED, IIOJIMMEDP, CTPYKTYPHOE 3B€HO, CTEIIeHDb IOJIUMEPU3AIlNN,
cpenusasi MOJIeKyJasipHas macca. OCHOBHBIE METOABI CMHTE3a BBICO-
KOMOJIEKYJIAPHBIX COEIMHEHUN — IMOJNMepU3anud U IMOJTUKOHIEH-
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cauus. IIpedcmasernue o cmepeopezynipHoCmu U HA0MOJLeKYLAD-
HOll cmpyKmype NOJLUMEPOS, 3A8UCUMOCMb CE0IlcmE NOoLUMEPO8
om UX MOJNEKYAAPHO20 U HAOMOLEKYLAPHOZ0 CMPOCHUS.

ITonumepusbie MmaTepuasbl. IlmacTMaces! (MOJIUATUIIEH, TTOJTUIIPO-
OWUJIeH, MOJUBUHUIXJIOPUL, IIOJUCTHUPOJ, IIOJUMETUIMETAKPUIAT,
HONMKapOOHATHI, IOJUATUIeHTepedTaIAT). YTUIN3AUA U IIepepa-
0OTKa IIJIacTUKA.

JyiacToOMephI: HATYPAJBbHBIA KaydyK, CUHTETUYECKHE KayIyKU
(6yTamreHOBBIN, XJIOPOIPEHOBLIN, N30IPEHOBLI) U CULUKOHbL. Pe-
3UHA.

Bosiokna: HaTypanbHBIE (XJIOIOK, IIEPCTb, IIEIK), MCKYCCTBEH-
Hble (BHUCKO3a, aleTaTHOE BOJIOKHO), CHHTeTHUYeCcKUe (KampoH
¥ JIaBCaH).

ITonumepol cneyuanbrozo Ha3Havenus (me@paon, Keeaap, dJeK-
mponpogodauiue noaumepsvt, buopasiazaemvie nNOAUMeEPLL).

IJKcIepuMeHTaJIbHBIE METOIbI M3YUEHUsI BEIeCTB M WX IIpeBpa-
IIeHUH: O3HAKOMJIEHHE C 00pasi[aMM HPUPOSHBIX M HCKYCCTBEH-
HBIX BOJIOKOH, IIJIACTMAacC, Kay4YyKOB; pellleHue JKCIIePUMEHTaJIb-
HBIX 3aja4 1o TeMe «PacmosHaBaHMe IJIacCTMAacC U BOJIOKOH».

Pacuémmnuoie 3adavu

HaxoxxaeHrue MOJeKyJIAPHOM (POPMYJIBI OPraHUUECKOT0 COeIMHe-
HUS 10 MACCOBBLIM JOJISIM DJIEMEHTOB, BXOASAIINX B €r0 COCTAB; Ha-
XOKAEHUEe MOJEKYJAPHON (OPMYJbl OPraHUYECKOTO COeIUHEHUS
1o mMacce (00bEMY) IPOAYKTOB CTOPAHUS; IO KOJTMYECTBY BeIlecTBa
(macce, 00bEMY) MPOAYKTOB PEAKIIMU M/WUJIN HCXOAHBIX BEIECTB;
YCTaHOBJIEHUE CTPYKTYPHOI (pOPMYJIbl OPraHUYECKOTO BEIEeCTBA HA
OCHOBE €ro XMMUYEeCKUX CBOMCTB WMJIU CIIOCOOOB IOJIYUYEHUS; OIIpe-
IeJieHrWe HOJIM BBIXOHA IIPOAYKTA PEaKIMH OT TEOPETHUUYECKU BO3-
MOJKHOTO.

Mesxnpedmemnwie céa3u

Peanmuszanua MeXOpeaMeTHBIX CBA3€HM IIPU M3YYEHUUW OpraHUWYe-
croii xumuu B 10 KJjacce OCYINECTBJISETCSA uepes WCIIOJb30BaHMe
Kak O0IIMX eCTeCTBEHHO-HAYUYHBIX IIOHATHUI, TaK W HOHATUHN, IPU-
HATBHIX B OTAEJBHBIX IPEIMeTaX eCTeCTBEHHO-HAYUYHOr'o IUKJIA.

Obwue ecmecmeeHHO-HAYLHbIE NOHAMUA: SBJIEHVE, HAYIHBIA
daxr, runoresa, Teopus, 3aKOH, aHAJIN3, CUHTE3, Kiaccudburamus,
HabJIoeHne, U3MepPeHne, SKCIIePUMEHT, MOeJb, MOIeJNPOBaHUE.

dusuka: marepus, aToM, 9J€KTPOH, IPOTOH, HEHATPOH, MOJIEKY-
Jia, SHEPTeTUUYEeCKUl yPOBEHb, BEIeCTBO, TEeJIO, 00BEM, arperaTHoe
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COCTOSIHIE BeIleCTBAa, (pU3UUYeCKHe BeJIUUYUHBI, eJUHUILI H3Mepe-
HUA, CKOPOCTH, SHEPTUs, Macca.

Buonozus: KjIeTKa, opraHua3M, dKocHUcTeMa, Omuochepa, merabdo-
JIU3M, HACJEJCTBEHHOCTh, aBTOTPOMHBIN U TeTePOTPOMHBIN THUII
OUTaHWUS, OpoKeHme, (POTOCUHTE3, AbIXaHUe, OeJIKHU, YyIJIeBOILI,
JKUPBI, HYKJEMHOBBIE KUCJIOTHI, (PepPMEHTHI.

T'eozpagus: moses3HbIe UCKONAeMble, TOILJIUBO.

TexHonozus: mUIleBble IPOAYKTHI, OCHOBBLI PAI[MOHAJIBHOTO ITH-
TaHUSA, MOIOIIME CPEICTBA, MaTePUAaJIbl U3 MCKYCCTBEHHBIX U CUH-
TeTUYECKUX BOJIOKOH.

11 KJIACC. OBLIAA U HEOPTAHUYECKAA XUMKNA

TeopeTnuyecKkue OCHOBBI XMMUHU

AtoMm. CocTaB aTOMHBIX SAfep. XUMUUECKUHA dJIeMeHT. VI30TOIIbI.

Kopnyckyanapro-60aH0601 Oyanrusm, 0680ilcmeeHHas npupooa
anexmpora. CTpoeHME 3JIEKTPOHHBIX O0OJIOUEK aTOMOB, KEAHMO-
8vle Yucaa. OHepreTudYecKre YPOBHU W MOAYPOBHU. ATOMHBIE Op-
ouranu. Kiaaccupuiranma XuUMHUUECKUX odJjeMeHTOB (s-, p-, d-,
f-anmementsl). Pacnpernesienue sJeKTPOHOB II0 aTOMHBLIM OpOuTa-
JSAM; NPUHYUN MUHUMYMA dHepzuu, npuruyun Ilayau, npasuno
Xynoa. OJIEeKTPOHHBIE KOHPUTYpaluy aTOMOB 3JE€MEHTOB IIEPBO-
rO—4YeTBEPTOTO IIEPUOJOB B OCHOBHOM M BO30OVIKIEHHOM COCTOS-
HUU, 9JIEKTPOHHbIE KOH(PUTypaIriu MOHOB.

ITonamue 06 sHepzuU UOHU3AUUU, IHEPZUU CpoOcmea K 3dJekK-
MpoHY. DIEKTPOOTPHUIATETHHOCTD.

Ilepuognueckuii 3axkon u Ilepuosmnueckas cucreMa XUMUYECKUX
saemeHToB I[. V. MenneneeBa. CBA3bL HepUOAMYECKOTO 3aKOHA
u llepmoauuecKo# cHUCTEMBI XUMUYECKUX 3JIEMEHTOB C COBPEMEH-
HOUW Teopuell CTPOEHUSA aTOMOB. S3aKOHOMEPHOCTU W3MeHEeHUS
CBOUWCTB XWMHUYECKUX BJIEMEHTOB U 00pas3yeMbIX HNMH IIPOCTBIX
¥ CJIOXKHBIX BeIleCTB II0 TPyHIaM U IepuojaM. JHaueHUe IMePUOaU-
yeckoro 3axkona [[. 1. Menneneena.

XuMuueckas CBA3b. BUIBI XMMMWUYECKOM CBA3M: KOBaJeHTHAdA,
VOHHAaA, MeTalandyeckas. MexaHu3Mbl 00pas3soBaHUs KOBAJEHTHOM
CBA3H1: OOMEHHBLINA ¥ JOHOPHO-aKIeIITOPHEINA. DHEePrud U AJUHA CBI-
3u. [ToxapHOCTH, HATTPABJIEHHOCTb M HACBINIAEMOCTb KOBAJIEHTHOM
cBasu. KpartHble cBsa3u. Bomopommas cBa3b. MeXMOJEKYJIIPHBIE
B3aUMOJENCTBUA.

BanenTHOoCT, M BaJIeHTHBIE BO3MOYKHOCTU aToMoB. I'ubpudusa-
uus amomnvlx opoumadeii. CBA3b BIEKTPOHHOU CTPYKTYPHI MOJIE-
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KyJI ¢ UX TeOMETPUYECKNM CTpOoeHumeM (Ha mpumepe COeTUHEHUI
5JIEMEHTOB BTOPOTO IIepuoja).

IlIpencraBienne o0 KOMILIEKCHBIX coeguHeHUsax. CocTaB KoOM-
IJIEKCHOTO MOHA: KOMILIeKcooOpasoBaTesab, JUrauabl. Koopduna-
YuoHHoe yucno. Homenknamypa komnaerxcrvix coedunenuil. 3na-
yeHue KoMNnaeKcHulx coedurnenuil. ITonamue o K0OpOUHAUUOHHOLL
Xumuu.

BemecTBa MOJIEKYIAPHOTO 1 HEMOJIEKYJISAPHOTO CTPOEHUA. THIIBI
KPUCTAJJINYECKUX PEIIETOK (CTPYKTYP) M CBOMCTBA BEIIECTB.

ITousaTue o gucmepcHBIX cucTeMax. McTuHHBIE pacTBOPHI. I1ped-
cmasaernue 0 KoanoudHvlx pacmeopax. CiocoO6bl BEIPAKEHUA KOH-
IeHTPaI PACTBOPOB: MaccoBasd AOJIA BELIECTBA B PACTBOPE, MO-
JsipHAas KoHIleHTpalusa. HacelleHHbIe U HeHaChIIeHHbIe PACTBOPHI,
pacTBOpuMOCTh. KpucTasjioruaparsl.

Knaccudpuramusa m HOMeHKJaTypa HEOPTaHWYECKUX BEIECTB.
TpuBuanbHbIe HA3BaHUA OTAEJIBHBIX IIPEACTABUTEel HeopraHuYe-
CKUX BeIIeCTB.

Kraccudpuramusa xuMruecKUX peaknuii B HEOPTaHUUEeCKoii 1 op-
TaHUYeCKOll XMMHH. 3aKOH COXPAaHEeH!sS MacChl BEIEeCTB; 3aKOH
COXpaHeHUWA 1 IMPeBPAllleHUA SHePTUU IPU XUMUUECKUX PeaKIUIX.
TemnoBrie 3pdeKTsl XMMHUECKUX peaknuii. TepMoxummuueckue
YPaBHEHUS.

CKOpPOCTh XMMHUUYECKOI peaKIuu, eé 3aBUCUMOCTD OT Pa3IMUHBIX
daxropoB. 'omoTeHHBIe U TeTepoTeHHbIe peaknuu. Katamius u Ka-
TaJIUu3aTOPHL.

O6paTtuMble 1 HeoOpaTUMble peaKIuu. XUMUYeCcKoe PaBHOBeCHe.
Koncmanma xumuueckozo pagHogecusi. PaKToOphl, BIUAIONNE HA
IOJIOJKEHVE XWUMHUYECKOTO DPABHOBECUA: TeMIlepaTypa, JaBJIEHUE
¥ KOHI[EHTPAIMM BEIeCTB, YYACTBYIOIIUX B pearknuu. IIpumHImno
Jle IlaTesbe.

AneKTpoauTnueckasa gucconuanus. CuibHble U ciabble 3JIEKTPO-
autbl. CrenieHb quccoruanuu. HoHnHoe npousgedeHue godvt. Cpena
BOIHBIX PaCTBOPOB: KHCJIOTHAs, HeHTpajJbHasd, IejiouHas. Bomo-
ponubrii mokasarteab (pH) pacrsopa. I'mapoaus coseii. Peakinuum
HOHHOTO O0MeHa.

OKuCINTEIHLHO-BOCCTAHOBUTENIbHBIE peakKiiuu. CrelmeHb OKMCJIE-
Husi. OKHCINTENb U BOCCTAHOBUTEb. IIpoliecchl OKMCIeHUA 1 BOC-
cTaHOBJeHUs. BaskHelllne OKMUCANTENN 1 BoccTaHOBUTE . MeToz
SJIEKTPOHHOTO OajaHca. JJIEKTPOJIM3 PACTBOPOB U PACILIaBOB Be-
IIECTB.

IJKCcIepuMeHTaAJIbHbIE METOAbl M3YUEHUsl BEIeCTB M MX IpeBpa-
IIeHWH: pPasJioKeHNe IMepPOKCHAA BOAOPOJa B IPUCYTCTBUU KaTa-
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JU3aTOpPa; MOJEJHN KPHUCTAIJINYECKUX PEIIETOK; IPOBeJeHre Peak-
Ui MOHHOTO O0OMeHa; OIpejesieHre Cpelbl PACTBOPOB C IOMOIIBLIO
UHINKATOPOB; M3yUYE€HNE BJIUSIHUA PA3JIUYHLIX (PAKTOPOB Ha CKO-
POCTH XMMHUYECKON PeaKIIMMU U II0JIOMKEeHNEe XMMHUUYECKOI0 PaBHOBE-
cus.

Heoprannueckasa xumMmusa

Ilonosxenune HemetassioB B Ilepumommyueckoil cucremMe XuUMUYe-
ckux ossemeHTOB II. I. MenneneeBa 1 0COOEHHOCTH CTPOEHUA UX
aTromMoB. PusmuecKkue CBOICTBA HEMETAJJIOB. AJLJIOTpONUS HeMe-
TajaaoB (Ha mpuMepe KHCJIOPOoaa, cephl, (pochopa u yrieposaa).

Bopopox. ITonyuenue, @pusuiecKkre m XMUMUYECKNEe CBOMCTBA: pe-
Ak C MeTaJJIaMU U HeMeTaJlJlaMH, BOCCTAHOBUTEJBbHBIE CBOM-
ctBa. 'mppunsl. Tonauernvle ssemenmol.

Tamorensi. Haxo:kmeHne B IpUpoOe, CIIOCOOBI MOJNyIeHUA, (PUIU-
YyecKUe M XuMHUUecKue cBoiicTBa. I'asioreHoBomoponnl. BaskHelme
KHCJIOPOZCOIepKAIllie COeIUHEHUA TaJIoTeHOB. JlabopaTopHbie
¥ IPOMBIIIJIEHHBIE CIIOCOOBI ITOJyUYEeHUs TajoreHoB. IIpumeHeHuUe
TaJIOT€HOB W MX COeNUHEHUIH.

Kucmopon, o3ou. JIabopaTopHbIe 1 IIPOMBIIIJIEHHBIE CIIOCOOBI II0-
JydeHUs Kucaopoaa. PusmuyecKre M XUMUYECKUe CBOMCTBA U IIPU-
MeHeHUe KucJjopozna u o3oHa. OKCUABI U EePOKCUIBI.

Cepa. Haxo:kmenue B IIPUPOJE, CIOCOOBI IIOJIYUEHUS, (PUIUUe-
cKkue m xummuecKue cBoiictBa. CepoBomopos, cyabd@unbl. Oxcupm
cepbi(IV), okcun cepni(VI). CepHucTass m cepHas KHCJIOTBI U HUX
conu. OcCoOOEHHOCTH CBOMCTB CepHOII KMCIOThI. IIpuMeHeHMre cepbl
U eé coequHEeHU.

Aszor. HaxoxxaeHue B HmpPUPOZE, CIIOCOOBLI MOJNIyuYeHUsA, pusuue-
CKle U XMMUYeCcKHe cBoiicTBa. AMMuak, Hutpuabl. OKCHUIBI a30Ta.
AsoTucras ¥ aszoTHas KHUCJOTHI U UX cor. OCOOGEHHOCTH CBOMCTB
a30THOU KucJaoThl. [IpyMeHeHMe a30Ta U eT0 coeInHeHu. A30THBIE
ynoOpeHu.

dochop. Haxoxxgenue B mpupoze, CIIocoObl MOJAyUeHUA, DUIU-
yecKue W XuMuueckue cBoiictBa. Pochuabl u dochur. OKcumbl
docdopa, dhochopras xuciaora u e€ coau. Memagocghoprasa u nu-
pogochoprasa kKucaomowi, ocopucman u @Gocpoprosamucmas
kucnomost. [Ipumenenue ¢ocdopa u ero coemuHeHuii. @ochopHbie
yaooOpeHus.

VYriaepon, HaxoKAeHWE B IpUpome. AJIOTPOIHBLIE MOIUMUKA-
nmun. PusnuecKkre U XMMHUUYECKIIe CBOMCTBA IIPOCTHIX BEIeCTB, 00-
pasoBauHubIX yriepoaoMm. Okcun yriaepona(ll), okcun yrimepona(1V),
yroJbHas KUCJIOTa U €€ coi. AKTUBUPOBAHHEBIN yTroJib, a0copouus.
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Dyannepenst, zpagen, yzaepodnvie Hanompybxu. IlpuMeHeHE IPO-
CTBIX BEIeCTB, 00Pa30BaHHBIX YIJIEPOIOM, X €r0 COeqUHEHUIH.

Kpemunii. Haxo:xaeHue B IpUpPoOe, CIIOCOOBI IIOMYyUYeHUT, (PU3U-
yecKkue u xuMmudeckume cBoiictBa. Oxcup xkpemuuA(IV), xpemHwme-
Bad KUCJIOTa, CUINKATHL. [I[pyMeHeHre KPeMHUS 1 eT0 COeUHEeHUH.
CrekJjio, ero moJiydeHue, BUAbI CTEKJIA.

ITonosxenune merannoB B Ilepuommueckoii cucreMe XUMHUYECKUX
saeMeHTOB. OCOOEHHOCTH CTPOEHUA DJIEKTPOHHBLIX 000JIOUEeK aTo-
MOB METAJLIOB.

PacnpocmpaHerue XumuiecKux 3J.eMeHmos-memanios 6 3em-
HOU Kope.

O611e pusnyecKue CBOMCTBa MeTaIJI0B. IIpruMeHeHe MeTAJLIOB
B ObITY M TexHUKe. CILJIaBbl METAJIJIOB.

AIeKTPOXUMUYECKUN PAL Hanps:KeHUil MeraanoB. OO6iiue cio-
COOBI ITOJYYEHUS METAJJIOB: THAPOMETAJIIYPIrus, IUPOMETAJLIYP-
Tus, dJeKTpoMeTannyprus. IlouaTue o Koppoduu merasioB. Cmo-
COOBI 3aIUTHI OT KOPPO3UU.

O6mias xapakrepucTuka MmeTtayioB IA-rpynmer Ilepuoguueckoi
CHUCTEMBbI XMMHUUYECKUX 3JeMeHTOB. HaTpuii u Kaauii: mojydeHwue,
dusuvecKkre U XMMHUYECKUE CBOIMCTBA, MMPUMEHEHUEe IPOCTBIX Be-
IIEeCTB U UX COeIUHEHUMN.

Oo6mass xapakrepuctuka MeTatoB ITA-rpynner Ilepuoamueckoit
CHCTEeMbI XUMUYECKUX 3JIEMEHTOB. Marumii U KaJbIUii: IoJydYeHue,
dusumuecKkre 1 XUMHUYECKIEe CBOMCTBA, MPUMEHEeHMe IIPOCThIX BEIeCTB
U ux coenmHeHUH. JHECTKOCTh BOJBI 1 CIIOCOOBI €€ YCTPaHEeHU.

AntoMuHMI: mosnydyeHue, pusMUecKUe U XUMUYECKHe CBOICTBA,
IpUMeHeHMre IIPOCTOTO BelllecTBa M ero coequHeHU. AMdoTepHbIe
CBOMCTBA OKCHIa M TUAPOKCHUIA AJIOMHUHUA, TUAPOKCOKOMILIEKCHI
ATIOMUHUA.

O6mradg xapaKTepUCTHKA METAJJIOB TOOOYHBIX IOATPYIII
(B-rpynm) ITepuogmuecKkoii CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

PdusnyecKre U XNMUUYECKre CBOMCTBA XpPOMa U €ro COeqUHEeHUM.
Oxcunbsl u rugporcuabl xpoma(Il), xpoma(Ill) m xpoma(VI). Xpo-
MaThl U AUXPOMAThI, UX OKHCJIUTeJbHBIe cBoiicTBa. IlosyueHme
U IpUMeHeHUue XpoMa.

dusmyecKre 1 XNMHUYECKNe CBOMCTBAa MapraHila M ero coeluHe-
Huii. Baxxkueimue coeguHenusa mapranna(ll), maprarma(IV), map-
rauna(VI) u maprauna(VII). Ilepmanranar xKajaus, ero OKUCJINUTEIb-
HBIE CBOWICTBA.

PdusnyecKre u XUMUUeCKre CBOHCTBA JKejie3a M ero COeIMHEeHN .
Oxcunnl, ruapokcunbl u conu xKeaesa(ll) u sxemesa(Ill). Ilosryue-
HUe U IpUMeHeHUe JKeje3a W ero CILJIaBOB.
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dusnuyeckre U XUMUUYECKIEe CBOMCTBA MeIU M €€ coeqUHEeHUI.
ITonyuenue m mpuMeHeHNE MeIN U €€ COeTUHEHUI.

uaK: mosyuyeHue, @uU3MUYECKHEe U XUMHUUYECKHUE CBoiicTBa. AM-
doTepHBbIE CBOMCTBA OKCHUAA M TI'MAPOKCHUIA IIMHKA, I'MIPOKCOKOM-
IJIeKChI IMHKA. [IprMeHeHMe IIMHKA U er0 COeTUHeHU’I.

IKCIIepUMEHTAJNbHBIE METOMbI M3YUEHMA BEIeCTB M WX IIpeBpa-
IeHnii: nsyueHne o0pas3oB HEMETAJJIOB; TOPeHue cephl, (hocdopa,
JKeJiesa, MarHus B KHCJIOPOHAe; M3yUeHHe KOJJIeKIUu «MeTasabl
W CILIaBbI»; B3aWMOJEMCTBHUE IMEeJOUHBIX W IIMEJIOUHO3EeMeIbHBIX
MEeTaJIJIOB C BOAOU (BO3MOJKHO HMCIIOJIb30BAHUE BUIEOMATEPUAJIOB);
B3auMOJleicTBYe ITMHKA 1 Keje3a C PacTBOPAMM KMCJIOT U IIeJo-
yeil; KaueCTBEHHbIE PeaKIIuy Ha HeopraHWUecKue aHMOHBI, KaTUOH
BOJOpOZla M KaTMOHBI METAJIJIOB; B3aMMOAEHCTBUE THUAPOKCUIOB
aAIIOMUHUA U IIMHKA C PAcTBOpaMU KHCJOT U IIeJoueit; pelieHue
SKCIIEPUMEHTAJbHEIX 3a/a4u 1o TeMaM «lajioreusl», «Cepa u eé co-
eIUHeHUI», «A30T 1 pochop u UX coefUHEHUA», «MeTaabl IJIaB-
HBIX IOATPYIII», «MeTalabl MOGOUHBIX MOATPYIII» .

XUMHA U JKU3Hb

Poap xumMum B obecreueHUM YCTOMUMBOTO DPa3BUTUS UeJOBeue-
CTBa.

ITonaTme 0 HAyYHBIX MeTONAaX MO3HAHUA M METOHOJIOTHMU HayY-
HOTO HCCJIeJOBaHUA.

Hayunble npuHINOBI OPraHN3aluy XUMUYECKOTO IIPOMU3BOACTBA.
ITpomblimienHbIe cIOCOOBI TOJYUYEHUSA BasKHEHIIUX BeIllecTB (Ha
IpuMepe IIPOM3BOACTBA aMMMHaKa, CEPHOM KMCJIOTHI, METaHOJia).
ITpomblmmaeHHBIE CITOCOOBI MOJIYUYEHNA METAJJIOB U CIILJIABOB. XUMU-
YyecKoe 3arpsAa3HeHre OKPY:Kaleil cpeibl 1 ero mocaenctTBud. I1po-
b6sema nepepabomru omxo006 U nobouHbvtx npodyxmos. Ponb xu-
MHUU B o0OeclieueHWM dHepreTudUecKou OesomacHocTu. IIpuHuyunst
«3eNEHOTL XUMUU».

XuMusa M 340POBhe UeJIOBeKa. JleKapcTBeHHELIe cpexacTBa. lIpa-
BUJIa HCIOJIL30BAaHUA JEKapCTBEHHBIX IIperapaToB. Pojib XUMUU
B Pa3BUTUUN MEIUITMHBI.

XuMUs TUINA: OCHOBHBIE KOMIIOHEHTHI, ITUIEeBbIe Jo6aBKu. Poib
XUMHUU B O00eCIIeueHnH IUIIEeBOM 0e30IIaCHOCTH.

Kocmetuueckue m map@ioMepHbIe cpeAcTBa. BhIToBasg XUMUA.
ITpaBuia 6e30IacCHOTO WHCIIOJIL30BAHUA IIpeHapaToB OBLITOBOI XU-
MU B IIOBCEIHEBHOM JKU3HU.

XuMHs B CTPOUTENLCTBE: BaKHEHINIEe CTPOUTEJbHBIE MaTepua-
JbI (IIeMeHT, OeTOH).
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XuMus B celIbCKOM Xo03siicTBe. OpranmuecKkrue U MUHepaJbHBIE
ynobpeHu.

CoBpemMeHHbIe KOHCTPYKIIMOHHBIE MAaTePHAaJIbl, KPacKU, CTEKJO,
Kepamuka. Mamepuanvl 0as anekmpornuku. Hanomexrnonozuu.

Pacuémmnuoie 3adavu

Pacuérpi: maccel BemecTBa miu O0BbEMa rasoB II0 M3BECTHOMY
KOJIMYECTBY BeIlleCTBa, Macce UJau 00bEMY OTHOTO 13 YUACTBYIOITNX
B peakIiu BellecTB; Macchl (00bEMa, KOJIMUYECTBA BeIeCTBA) IIPO-
OYKTOB PeaKIuu, ecJU OTHO M3 BEIleCTB MMeeT IIPUMEeCH; MacCChI
(06bEMa, KOIMUEeCTBa BEIIECTBA) IIPOAYKTA PEeaKIMM, €CJN OJHO U3
BEIIECTB JAHO B BHUIE PacTBOpPa C ONPeAeJIEHHOU MacCOBOU moJeil
PaCTBOPEHHOTO BeIlleCTBAa; MAaCCOBOM AOJIUM U MOJIIPHOM KOHIIEHTPA-
MY BeIecTBa B PacTBOpe; OOJM BBIXOJa IPOAYKTA PEaKIUU OT
TEOPETUUYECKN BO3MOIKHOTO.

Mexncnpedmemmnuvie céa3u

Peanusanus MeKIIpeIMETHBIX CBA3ell IIpu u3ydeHHUU oOImeit
U HeoOpraHMYecKOod xuMuu B 11 Kjiacce ocyIIecTBJIAETCA yepes HC-
HOJIb30BaHMEe KaK OOIMMUX eCTeCTBeHHO-HAYYHBLIX ITOHATUH, Tak
U IOHSATHUHN, OIPUHATHIX B OTAEJIbHBIX IPEIMeTax eCTeCTBeHHO-Ha-
YUYHOTO ITHMKJIA.

Obuwue ecmecmeeHHO-HAY4Hble NOHAMUA: SBJIEeHUE, HAYUYHBIA
daxT, rumoTesa, TeOPUA, 3aKOH, aHAJIN3, CUHTE3, KJacCupuKamus,
IePUOAUYHOCTD, HAOIIOAEHNEe, NU3MepPeHne, dKCIePUMEHT, MOIENb,
MOJIe/IMPOBaHUE.

dusurka: marepusi, MUKPOMHUDP, MAKPOMHUDP, aTOM, 3JIEKTPOH,
OPOTOH, HEHUTPOH, MOH, M30TONbI, PAAMOAKTHUBHOCTL, MOJIEKY.JIa,
SHEpPTreTUYECKNil yPOBEeHb, BEIeCTBO, TeJ0, 00bEM, arperaTHoe co-
CTOSIHMWE BeIlleCTBa, UIEeaNIbHLIN ras, GU3nuecKrue BeJIUYNHBI, eIu-
HUIBI U3MEPEHUsI, CKOPOCTh, SHEePIrUsi, Macca.

Buonozua: KIeTKa, OpraHU3M, S9KocHcTeMa, 6mocdepa, metabdo-
JU3M, MAaKpPO- U MUKPOIJIEMEHTHI, O JIKU, JKUPHI, YIVIEBOIAbI, HYKJIe-
WHOBBLIE KHCJIOTBI, (EepPMEHTBI, TOPMOHBLI, KPYTOBOPOT BeIIEeCTB
¥ IIOTOK SHEPTUU B 9KOCHCTEMAaX.

leozpagus: MuHepasibl, TOPHBIE IIOPOABI, IIOJIE3HBIE HCKOIIae-
Mbl€, TOILJIMBO, PECYPCHI.

Texnonozus: XuUMUUYECKas IIPOMBINIIEHHOCTb, MeTaJLIypTrud,
CTPOUTEJbHBIE MATePUAJIbI, CEIbCKOX03MCTBEHHOE IPOU3BOACTBO,
OuieBas IIPOMBINIJIEHHOCTh, (apMalleBTUUYecKasi TPOMBIILIEH-
HOCTb, IIPOU3BOJICTBO KOCMETHUYECKMX IIPEenapaToB, IIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MAaTePUAJIOB, 3JEKTPOHHAS IIPOMBIIIJIEHHOCTD,
HAHOTEeXHOJIOTUH.
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