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IIpumepHas paGouas IIporpamMMa CpegHero oomiero oopasoBaHusd
o xuMuu (yriiyOJIEHHBIM ypOBeHBb) cOCTaBJeHa Ha ocHOBe Pene-
panpHOTO 3akKoHa orT 29.12.2012 No 273-d3 «0O06 obGpasoBaHUU
B Poccuticroit @egepanuu»!, TpeboBaHuil K pesyabTaTaM OCBOe-
HHIS OCHOBHOI 00pas3oBaTeJIbHOI IIPOTPaMMbI CpeIHEero ooIero oo-
pasoBaHusd, IIPEACTABJIEHHBIX B PeaepasibHOM I'OCYAAPCTBEHHOM
00pas3oBaTeJLHOM CTaHIapTe CpejHero oO0Imero o6pasoBaHuAZ,
c yuétom «KoHIenmuum mpemomaBaHUsS yueOHOro mmpeamMera «Xu-
MHUs» B 00pasoBaTeJIbHbIX opranusanuax Poccuiickoit @egepanuu,
peanusyoIIuX OCHOBHBIE 00Ieo0pasoBaTebHbIE IIPOIPAMMBI»3
Y OCHOBHBIX IT0JIOXKeHu IIpuMepHO# mporpaMMbl BocIATAHUAS .

1 depepanbubIil 3aK0H oT 29.12.2012 Ne 273-P3 (pexn. or 16.04.2022)
«006 obpasoBanuu B Poccuiickoit @emeparium».

2 TIpurkas Muno6puayku Poccuu ot 17.05.2012 Ne 413 «O06 yTBEp:KIEHUN
(emepasbHOrO rocyAapCTBEHHOI0 00pPa30BaATEJILHOTO CTAHJAPTA CPeLHe-
ro 00I1Iero 06pasoBaAHUI» .

3 Kouuenmusa mpemnogaBaHuA yueOHOTO IpeaMera «XUMHA» B oOpasoBa-
TeJIbHBIX opraHmsanuax Poccuiickoii Pemepanuu, peaausyroIiInuxXx OC-
HOBHBIE 0011Ie00pas3oBaTeJbHbIe IporpaMMsbl (yTB. pertenuem Kosierun
Munnpocsenienuss Poccuu, mporokos ot 03.12.2019 Ne ITK-4BH).

4 TIpumepHas mporpaMmMa BocunuTaHus (omoOpeHa pellleHHeM (Qemepaib-
HOrO y4eGHO-MeTOAUUYECKOT0 O0beJMHEeHUs MO Oo0IIeMy 00pasoBaHUIO,
nportokoJ ot 02.06.2020 Ne 2/20).
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NOACHUTEJIbHAA 3ANUCKA

YuebHBIN npegMeT « XUMHUA» Ha YPOBHE YIVIYOJIEHHOTO N3yUeHU A
3aHHMaeT BaXXHOE MECTO B CHCTEME €CTeCTBEHHO-HayYHOI'0 00paso-
Banuda yuamuxcad 10—11 xkJjaccoB cpemHell INMKoJbI. VgyueHue
nopegMeTa, peasu3yeMoe B YCI0BUAX AuddhepeHIInPpOBaHHOTO, IPO-
duapbHOTO O0O0yUeHUA, HMPU3BAHO O00ECIeUUTh 00IIeodpasoBaTEeb-
HYIO ¥ OOIIEeKYJIbTYPHYIO MOATOTOBKY BBITYCKHUKOB IITKOJIBLI, HE00-
XOAUMYIO IS afalTaluyd MX K OBICTPO MEHSIOIIMMCS YCJIOBUAM
JKU3HU B COIIUYyMe, a TaKKe AJIA IPOJOJIKeHUA O0yUeHUs B Cpef-
HUX CHeIMaJbHBIX U BBICIIINX YY€OHBIX OPraHU3aIl[UsaAX, B KOTOPBIX
XUMUS ABJIAETCA OOHOM M3 MPUOPUTETHBIX MTUCIIUILINH.

B mammoit mpumepHOii paboueil mporpaMMe Ha3HauUeHUE IIpeaMe-
Ta «XUMHUA» IOJYYaeT HMOAPOOHYI0 HHTEPIPETAIIUI0 B COOTBET-
CTBUM C OCHOBOIIOJIATAIOIIMMU IojoskeHusimu Crammapra o B3au-
MOOOYCJIOBJIEHHOCTH IIeJieli, CONep:KaHUsA, Pe3yJbTaTOB O0yUeHUsA
U TpeboBaHMII K YPOBHIO IIOATOTOBKU BBIMTYCKHUKOB. CBUIETEJH-
CTBOM TOMY SABJIAIOTCS CJIEAVIOIINE BBLINOJHSEMbIe IPOrPaMMOI
QyHKIUNU:

— uH(GOPMAIMOHHO-METOAUYECKAs, pealn3alnusa KOTopoii obecrie-
YUBaEeT IIOJyUYeHUe IPEICTABJICHUA O IIeJIAX, CONEeP)KaHUU, 00-
mieii crpareruu OOyYeHUsI, BOCIUTAHUS U PaA3BUTUS 00yUaro-
ImUXCA CPeACTBAMHM IIPeAMeTa, U3Yy4aeMoro B paMKaxX
KOHKPETHOT0 IPodhuid;

— OpraHmMs3aIlMOHHO-ILIAHUPYIOIAasd, KOTOopas IIpeaycMaTpuBaeT
ompenejeHVe: IPUHIIUIIOB CTPYKTYPUPOBAHUSA U IIOCJeIOBAa-
TEJIbHOCTH M3YUYEeHUA yduyeOHOTO MaTepuajia, KOJUUECTBEHHBIX
¥ KaueCTBEHHBIX €ro XapaKTePUCTHUK; IIOIXO0I0B K (opMupoBa-
HUIO COAep:KaTeIbHON OCHOBBLI KOHTPOJIS U OIEeHKH oOpasoBa-
TEJBbHBIX AOCTUKEHUII 00yUalonnxca B paMKax UTOTOBOI aTTe-
craiuu B (OpMe €eAWHOTO TOCYIapCTBEHHOTO BJK3aMeHa IIo
XUMUUA.

IIporpamma ansA yriiy0JE€HHOTO M3YyUYEHUS XUMUU: YCMAHABILU-
6aem WHBApUAHTHOE IIPEeIMETHOE CONep)KaHue, 00sa3aTesibHOe IJIA
u3y4YeHUsA B PaMKax OTJeJbHBIX Ipoduieii, npedycmampusaem
pacmpefesieHre U CTPYKTYPUPOBaHME €ro II0 KJiaccaM, OCHOBHBIM
CcoZlepKaTeJIbHBIM JUHUAM /pasfiesiaM Kypca; 0daém IpuMepHOe pac-
npeneneHme yueOHOTO BPeMEHU, PEKOMEHAYEMOTO [ M3yYeHUSd
OTAEJbHBIX TeM; npediazaem IPUMEPHYIO IIOCJIe0BATEIbHOCTD NU3-
yueHUA yueOHOrO MaTepuaja ¢ YIETOM JIOTUKY IIOCTPOEHUs Kypca,
BHYTPUIPEIMETHBIX U MEXKIPEIMETHBIX CBs3eill; daém memoduie-
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CKYI0 UHmMepnpemayuio nejeil W 3amad W3yUeHUs IpeaMeTa Ha
yriIyOJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX IIPUOPUTETOB B CU-
cTeMe cpemHero obpasoBaHUA, COAep:KaTeIbHON XapaKTepUCTUKU
IJIAaHUPYEMbBIX DPe3yJIbTATOB OCBOEHUSI OCHOBHOII 00pasoBaTeIbHOMN
nporpaMMbl COO (TMYHOCTHBIX, METANIPEIMETHBIX, IPEIMETHBIX),
a Tak’Ke C YUETOM OCHOBHLIX BHOOB yueOHO-IIO3HABATEJIbHBIX Aeii-
CTBUII yUEHUKA II0 OCBOEHUIO COAeP;KaHUA IIpeaMeTa.

ITo Bcem HasBaHHBIM IIO3UIMAM B IpOrpaMMe IPeIyCcMOTPeHa
IPeeMCTBEHHOCTDh C 00yUYeHHeM XMMUMU B OCHOBHOM IIIKOJIE.

JlanHas mpuMepHas OporpaMMa CJIYKUT OPUEHTHUPOM IJA CO-
CTaBJIEHUS aBTOPCKUX Paboumx mporpamMM. 3a mpeaeiaMi YCTAHOB-
JIEHHOM IIporpaMMOi 00s3aTeJbHON (MHBApPUAHTHOM) COCTaBJIAIO-
mieii cozep:KaHUS MpeaMeTa <«XUWMHUSI» OCTAEéTCA BO3MOYKHOCTBH
BBIOOpA ero BapMaTHUBHOM COCTABJIAIOIIEI, KOTOpas JOJKHA OIpe-
IeJATHCA B COOTBETCTBUU C HAIIPaBJIeHNEM KOHKPETHOTO Ipodusd
ob0yuenus. ABTopaMu pabouux MPOrpaMM MOXKET ObITH HPEAIOMKEeH
WHOM MOAXOM K CTPYKTYPHPOBAHUIO yUeOHOTO MaTepuaja u Iocje-
OOBaTEJbHOCTH €ro M3yUYeHHNsI, CBOE BUIeHINEe IyTell M CI0co00B
dopMuUpPOBaHUA CHUCTEMbI IPEIMETHBLIX 3HAHUM, YMEHUHN U BUIOB
yueOHOM meATeNbHOCTH, a TaKsKe CHUCTEMBI CIIOCOO00B M MeToauye-
CKHX IIPHUEMOB IO PAa3BUTHUIO M BOCIIUTAHUIO O0yUaIOIIUXCH.

OBLLAA XAPAKTEPUCTUKA
YYEBHOI0 NMPEAMETA «XUMUA»

B coorBeTcTBUU ¢ KOHIIENTYadbHBIMU ToJ0KeHUAMUu PI'OC COO
0 Ha3HaAUYeHWHN OpPeaMeTOB 0a30BOT0 U YINIYOJIEHHOTO YPOBHEH B CU-
creme audPepeHIIMPOBAHHOI0 O0yUeHsI HA 3aBepIaoIeil cTyIe-
HU Ko (10—11 Kaacchl) yueOHBINA npeaMeT « XUMUA» Ha YPOB-
He VyIVIyOJEHHOTO W3yYeHMA HaIpaBJIeH Ha peasus3ariuio
IPEeeMCTBEHHOCTH C MOCJIEIYIOIITNM 9TallOM HOJIYUeHUA XUMUIEeCKO-
ro o0pasoBaHMA B paMKax WH3YUEHUsS CIEI[MAJbHBIX €CTEeCTBEH-
HO-HAYYHBIX ¥ XUMHUUYECKUX MUCIUILINH B BYy3aX W OPraHU3aIUIX
cpenHero mpodeccuoHAILHOTO oO0pasoBaHuA. B 5Toi cBA3U mU3yue-
Hue TpeaMeTra «XWUMHUSI» OPUEHTHUPOBAHO HPEMMYIIIECTBEHHO HAa
pacmiupeHnue m yriaybJeHne TeOPeTHUYeCKOM M IMPaKTHUUYECKOM IIox-
TOTOBKHU 00yYaIOMNINXCs, BRIOPABIINX OIIPEeAeJEHHBLINA TpPoPUuIb 00-
YyUYeHUsA, B TOM UYUCJE C MEePCIEKTUBOM ITOCJEAYIOIIEro MOJIyUeHUA
XUMHUYECKOTO O0Opas30BaHUS B CPEIHUX CIEIHATbLHBIX W BBICIIUX
yu4eOHBIX opranmsanuax. Hapsgy ¢ aTum, B cBeTe TpeOOBaHUIMA
PI'OC COO k miIaHUPYEMBIM pe3yJbTaTaM OCBOEHUS OCHOBHOII 00-
pasoBaTeJIbHOII IPOTrPaMMbBI CPeIHETO0 00IIero o6pasoBaHmsa U3yde-
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HUe IpeaMeTa « XUMHUA» OPUEHTUPOBAHO TaKIKe Ha pelleHre 3a7au
BOCIIMTAHUSA U COIMAJBbHOTO PAa3BUTHUSA OOydaroIiuxcs, Ha (GopmMu-
poBaHUWe y HUX OOIMIEeMHTEIeKTYAaIbHBIX YMEHU, YMEHUHN paiimo-
HaJIu3aluy yu4eOHOTro TpyZa M O0OOIIEHHBIX CIIOCOO0OB JeATeIbHO-
CTH, UMEIINX MEeKIUCITUILINHADHBIN, HAAIPEeIMETHBIN XapaKTep.

CocTaBIAOMINMY IIpeaMeTa « XUMUA» Ha YPOBHE YINIyOJEHHOTO
U3YyUEHUA SABIAIOTCA YIIYyOJIEéHHBIe Kypchl — «Oprannyeckas Xu-
musa» u «0O0mias u HeopraHmdyeckas XuMusa». IIpu ompemeeHUU
IOJIX0JIOB K OTOOPY M CTPYKTYPHOM OPraHM3aluy COAEPKAHUA dTUX
KYpCOB B IIporpaMMe 3a OCHOBY HPUHATHI mojoxkenuns ®I'OC COO
0 pasnruumAax 0a30BOTO U YINIYOJIEHHOTO YPOBHEM M3yUeHUS IIpen-
Mera.

OcHOBY cozep:kaHus KypcoB «Oprannueckas xumusa» u «Oo61imasa
Y HeoOpraHWYeCcKas XUMUSA» COCTABJIAET COBOKYIIHOCTD IPEIMETHBIX
3HAHUU WM YMEHUIi, OTHOCANIINXCSI K 0a30BOMY YPOBHIO U3yUEHUS
mpeaMeTa. 9Ta CHUCTeMa 3HAHUU II0Jy4YaeT OIpeneIiEHHOe TeOPeTIH-
YyecKoe JIOTIOJTHEHUE, TT03BOJIAIOIee OCO3HAHHO OCBOUTH CYIIECTBEH-
HO 60JbHINI 00BEM (paKTOJIOTUUYECKOro MaTepuasa. Tak, Ha yriay-
GJIEHHOM YpOBHE H3YyUeHHUsA IIpeaMeTa obeclieueHa BO3MOIKHOCTDH
3HAUUTEJHLHOTO YBeJWUeHUS 00bEMa 3SHAHUUA O XUMHUYECKUX IJie-
MEHTaX M CBOMCTBAX MX COEJIMHEHUWHN HaA OCHOBE pAaCIIHMPEeHUd
¥ yrayOJieHusl MPeACTaBIeHNl O CTPOEHUU BeIlleCTBa, XMMHUUECKOMN
CBA3U U 3aKOHOMEPHOCTSIX IIPOTEeKAaHUs peaKIuii, paccMaTpuBae-
MBIX C TOYKM 3PEHUA XUMHUUYECKON KMHETUKU U TePMOAWHAMUKU.
HNayuenune nepuognuecKoro 3akoHa u IleprogrnuecKoil CCTEeMBI X~
MHUUYECKUX dJIEMEHTOB 0asupyeTcs Ha COBPEMEHHBIX KBaHTOBOMEXa-
HUYECKUX IIPEJCTaBJICHUIAX O CTPOCHNU aToMa. XUMUUYEeCcKasd CBA3hb
00BACHSETCS C TOUKU 3PEHUS SHEPreTUUYeCKNX M3MEeHeHUU IIpHu eé
o0pa3oBaHNM M Pa3pylHIeHUU, a TaKyKe C TOUKU 3PEeHUA MeXaHU3-
MOB e€ oO0pasoBaHusA. VI3ayueHne TUIIOB peaKIuii qonosHseTca Gop-
MHUPOBAaHUEM MPEACTABICHUMN 00 dJIeKTPOXUMHUECKUX IIPOIleccax
¥ 5JEeKTPOJIN3€e PACILIaBOB U PACTBOPOB BelllecTB. B Kypce opraHu-
YeCKOM XMMUHU HPU PACCMOTPEHUU PEaKIIMOHHOM CIIOCOOHOCTH CO-
eIVHEHUH yaessdeTca ocoboe BHUMaHMe BOIIPOcaM 00 dJIEKTPOHHBIX
s(dpdeKTax, 0 BSANMHOM BJIUSHUSI ATOMOB B MOJIEKYJIaX U MeXaHI3-
MaXxX peakI[ui.

Ocoboe 3HaueHHe MMeeT TO, UTO Ha coAep:KaHue KypCOB XUMUU
yrayGJIEHHOTO YPOBHSA U3YUYEHUS AJIA KJIACCOB OIIPEAEJIEHHOTO IPO-
duaa (rmaBELIM 00Pa30M Ha UX CTPYKTYPY U XapaKTep AOIOJTHeHH
K o00Iei#l cmcreMe IIpEIMETHBIX B3HAHWNIT) OKAa3bIBAIOT BJINAHUIE
cMe)KHble mpenMeTbl. Tak, HaAIIpUMeEDP, B COAEep:KaHUM MpeaMeTa
OJA KJACCOB XMMUKO-(GU3UUYECKOTO HPOoMUIA OOJIBIIOE 3HAUEHUE
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OyAyT MMeTh dJIeMeHThl yueOHOTOo MaTepuaJja II0 OOIIell XMMHUU.
ITpu msyueHmwu mpegmeTra B JaHHOM cJydae aKIeHT OyJeT crejiaH
Ha OOIIHOCTH METOAOB MO3HAHWUSA, OOIIHOCTHL 3aKOHOB U TEOPUH
B XMMUU 1 B QUSHUKE: aTOMHO-MOJIEKYJIsIPHAsA Teopus (MOJIEKyJIAp-
Hasi Teopud B (PUSUKE), 3aKOHBLI COXPAHEHHSA MAaCChl U DHEPruUWH,
3aKOHBI TEPMOAMHAMUKM, 3J€KTPOJIN3a, IPEJCTABIEHUA O CTPOe-
HUU BEIIeCcTB U AP.

B TO Ke BpeMs B comepiKaHUU IIpeAMeTa IJis KJIACCOB XUMU-
KO0-0MOJIOTMYECKOT0 IIPO(duIA O0JIbINNI YAeIbLHBIA Bec OyaeT UMEeTh
OpraHWYecKasa XuMusa. B sToM ciiyyae IIPeIOCTaBIAETCSA BO3MOMK-
HOCTB AJiA 60Jiee 00CTOATEIBHOTO PACCMOTPEHUA XUMUYECKOM opra-
HUB3aIUU KJIETKU KaK OMOJIOTMYeCKO# CHCTEeMBbI, B COCTaB KOTOPOM
BXOZAT, K IPUMEPY, TAKKNEe CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIUII-
Ibl, OEJIKM, YIJIeBOABI, HYKJIEMHOBLIE KMCJIOTHI U Ap. IIpu aToM 3HA-
HUS O COCTaBe M CBOICTBAaX IIPEACTABUTEJIE OCHOBHBIX KJACCOB
OpPraHUYEeCKUX BEIIECTB CJIYKaT OCHOBOI AJIA M3YUYEHUS CYII[HOCTH
mporeccoB (DOTOCUHTE3a, NbIXAHUS, IUIIEeBAPEHUST U JP.

B nnane popMupoBaHUSA OCHOB HAYYHOTO MUPOBO33PEHUS, OCBO-
eHUs OOIMeHAayUYHBIX METOAOB IIO3HAHUA W OILITA HPAKTUUECKOTO
OpUMeHeHUs] HayYHBIX 3HAHUHM uM3yueHUe mpeamMera «XuUMHA» Ha
yIIyO0JIEHHOM YPOBHE OCHOBAHO HA MEXKIIPEeIMETHbBIX CBA3AX C yueoh-
HBIMHU TIpeIMeTaMU, BXOAAIIMMH B COCTaB IIPEeIMETHBIX obJacTeil
«EcTrecTBeHHBIE HayKU», «MaTemaTuuecKue HayKu» u «l'ymanu-
TapHble HAYKU».

LETN U3YYEHUA
YYEBHOI0 MPEAMETA «XUMUA»

IIpu msyuenum yuebHOTro mpeaMera «XUMHSI» Ha YIVIYOJIEHHOM
ypOBHE, TaK Ke KaK B OCHOBHOI M cpefHeil mikoje (Ha 6a30BOM
ypOBHE), 3aaueil IepBOCTEIIeHHON 3HAUMMOCTHY SABJAETCSI (popMu-
poBaHUe OCHOB HayKNU XUMHHU KaK 00JIaCTM COBPEMEHHOTO ecTe-
CTBO3HAHUS, MPAKTUYECKOI MesTeJIbHOCTU YeJIOBeKa U OJHOTO U3
KOMIIOHEHTOB MUPOBOI KYJbTYphI. PellleHre sToii 3ajaun Ha YIIy-
OJIEHHOM YPOBHE M3yUYeHUA IIPeAMeTa IIPEeAIIoJaraeT peau3aIriuio
TaKUX IleJieil, KakK:

— dopMUpPOBaHUE TMPEICTABJIEHUI: O MaTEePUAJIbHOM eIUHCTBE

MHpPa, 3aKOHOMEPHOCTSX U II03HABAEMOCTHU SIBJICHUU IIPUPOIbI;

0 MecTe XMMHUU B CHCTEMe eCTEeCTBEHHBIX HAYK U e€ BemyIei

poru B obecleueHUM YCTOWUMBOTO PA3BUTHUA UeJIOBEUECTBA:

B pellleHnu IIPo0JIieM SKOJOTUUYECKO, SDHEePreTUUecKoi 1 muile-

BOI 0€30IIaCHOCTH, B PA3BUTUU MEIUIIMHBI, CO3TAHUU HOBBIX
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MaTepuajioB, HOBLIX HMCTOUYHHUKOB 9HEPTUH, B oOeclieueHuHU pa-

IIMOHAJBHOTO HPUPOJOIIOIb30BAHUA, B (DOPMUPOBAHUUN MUPO-

BO33peHUA U 0O0Iell KyJbTyphl UejloBeKa, a TaKiKe DKOJOoTUUe-

CK1 000CHOBAHHOT'O OTHOIIIEHUA K CBOEMY 30POBBIO 1 ITPUPOTHOM

cpene;

— OCBOEHHE CHUCTEMBbI 3HAHUM, JIeKaAIlMX B OCHOBE XWUMUUYECKOI
COCTABJIAIONIEN eCTeCTBeHHO-HAYUHON KapTUHBI Mupa: GpyHOa-
MEHTaJbHBbIX IMOHATHUI, 3aKOHOB U TEOPUIl XWMUU, COBPEMEH-
HBIX IIPEJCTABJEHUI O CTPOEHHHU BeIllecTBAa HA PA3HBIX YPOB-
HAX — AaTOMHOM, HWOHHO-MOJIEKYJISIPHOM, HaIMOJEKYJIIPHOM,
0 TEPMOAVMHAMUYECKUX M KNHETUUYECKUX 3aKOHOMEPHOCTIX IIPO-
TeKaHUS XUMHUYECKUX PeaKIluii, 0 XUMUYECKOM pPaBHOBECUH,
pacTBOpax M AUCIIEPCHBIX CHUCTeMaX, 00 OOIIUX HAYUHBIX IPUH-
nUIax XUMHUYECKOTO ITPOU3BOIACTBA;

— ¢dopMupoBaHUe Y 00YUAIONINXCS OCO3HAHHOTO IIOHNMAHUA BOCTpe-
0OBAHHOCTY CHCTEMHBIX XWMHMUYECKUX BSHAHUMN AJA O0BIACHEHUS
KJIIOUEBBIX HIEe UM IIPo0JIeM COBPEMEHHON XMMWU; IJs 00bAcHe-
HUA W IPOTHO3WPOBAHUS SABJIEHUN, UMEIOIINX €CTeCTBeHHO-HAayY-
HYI0 IPUPOAY; TPAMOTHOTO peIlleHusa IpobJieM, CBA3AHHBIX C XU-
MHel; IIPOTHOSMPOBAHMSA, aHAJIW3a U OIEeHKM C IIO3UIHH
9KOJIOTUUECKOII 6€30IIaCHOCTHU IIOCJIECTBUI OBITOBOI UM IIPOU3BOJ-
CTBEHHOI1 IesiTeJIbHOCTH YeJIOBEKa, CBI3AaHHOI C XMMUUECKUM IIPO-
M3BOACTBOM, MCIOJb30BAHNEM U IEePepabOTKOI BEIlecTB;

— yriy0JieHue IPeACTaBIeHUN 0 HaYUYHBIX MeTodaX ITO3HAHU, He-
00XOAMMBIX [MOJsf HOPUOOpeTeHUs YMEHHN OPHUeHTHUPOBATHCS
B MHPE BeIIeCTB UM OOBACHEHUS XMMHUYECKUX SIBJICHUMN, MMEIo-
X MECTO B HPUPOJE, B IPAKTUUECKOH HAeATeJIbHOCTH W IIO-
BCeIHEBHON KU3HU.

B mane peanusainuu mepBOOUYEPEAHBIX BOCIUTATEILHBIX M Pas-
BUBAOINUX (PYHKIIUHI IIEJIOCTHON CHCTEMbI CpeqHero obIero oopa-
30BaHUA IIPU U3YUEHUN IpeaMeTa « XUMUA» Ha YriIyOJIEHHOM YPOB-
He 0co0yI0 aKTyaJIbHOCTh IPUOOPETaloT TaKue eI U 3aaun, KaK:
— BOCHOHTaHNE YOeKIEHHOCTH B II03HABAEMOCTU SABJEHUI IIPUPO-

Obl, YBajKE€HHUsA K IIPOIECCY TBOPUYECTBA B 00JACTH TeOopeThue-

CKUX U MPUKJAAHBIX HCCJIENOBAHUII B XUMHUU, (DOPMUPOBAHIIE

MHUPOBO33PEHUA, COOTBETCTBYIOIIIETO COBPEMEHHOMY VPOBHIO

pasBUTUA HAYKU;

— pasBUTHE MOTHBAINM K OOYUYEHUIO W IIO3HAHUIO, CIIOCOOHOCTEMH
K CAMOKOHTPOJII0O M CAMOBOCIIMTAHHUIO Ha OCHOBE YCBOEHUS 00-
IeveI0OBeYeCKX IeHHOCTelH;

— pasBUTHE M[I03HABATEJbHBIX HHTEPECOB, WHTEJIEKTYaJbHBIX
M TBOPUYECKUX CIOCOOHOCTell 00ydaroluxcs, (POPpMUPOBaAHIE
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Y HUX CO3HATEJIbHOI'0 OTHOIIIEHUA K CaMOOOPAa30BAHUIO 1 HEIIpe-
pPBIBHOMY 00pas3soBaHMI0 KaK YCJOBUIO YCIEIIHOI IIpodeccuo-
HaJIBHOM M OOIIeCTBEHHOM AeATeIbHOCTH; OTBETCTBEHHOT'O OTHO-
IIeHNUs K CBOEMY 3I0POBBIO U IIOTPEOHOCTH B 340POBOM oOpase
JKUBHU;

— ¢dopMUpPOBaHNE YMEHUHN U HABHIKOB PA3yMHOI'0 IIPUPOAOIIOTIb30-
BaHUSA, PAaA3BUTHE OSKOJIOTUUYECKON KYJbTYpPbl, IPHOOpPETeHIe
OIIBITa OOIIEeCTBEHHO-TI0JE3HOM SKOJOTMUYECKON AesaTeJIbHOCTH.

MECTO YYEBHOTO NMPEAMETA «XUMUA»
B YYHEBHOM MNAHE

YueGHBIN mpeaMeT «XUMHA» YIVIYOJIEHHOTO YPOBHS U3YUEHUS
BXOAHUT B COCTAB IIPeAMeTHOH o0acTu «EcTecTBeHHBIE HAYKU». Ero
u3ydyeHUe MIPEeIYCMOTPEHO B KJIacCaX €CTeCTBEHHO-HAYYHOTO IIPO-
bunsg, HanpuMep XUMHUECKUX, XUMUKO-OMOJOTUYECKUX U MEIU-
IMUHCKUX. B 9TUX KJjaccax m3yuyeHue JaHHOTO IpeaMeTa IpeaycMo-
TpeHO B 00'béMe yueOHOM Harpysku He MeHee 3 u B Hezaeao B 10
u 11 xaaccax coorBercTBeHHO (110 105 u B rox). B remaTuueckom
IJIAaHNPOBAHUM YKas3aH pe3epB yUeOHOTO BpeMeHU, KOTOPBIH PeKo-
MEeHAYyeTCsA AJIA peaju3aliid aBTOPCKUX IIOAXOIOB K MCIOJH30Ba-
HUIO Pa3sHOOOpa3HBIX (POPM OpraHuM3anuu yueGHOTO IIpoliecca.
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NJAAHUPYEMBIE PE3VYJIbTATbl OCBOEHUA
YYEBHOI0 NPEAMETA «XUMWA»

dIr'OC COO ycranaBimBaeT TpebOBAHUS K pPe3yabTaTaM OCBOE-
HUA O0yYamIUMUCA IIPOrpaMM CpeqHero o0Iero oO6pasoBaHUA:
JIMYHOCTHBIM, METAIpeIMEeTHBIM U IpeaMeTHbIM. HayuHo-meTomu-
YeCKOIi OCHOBOI AJIs1 pa3paboTKU IIJIAHUPYEMbIX PE3yJIbTaTOB OCBO-
eHUs IPOorpamMM CpefHero obIero o0pasoBaHUs ABJISETCA CUCTEM-
HO-IesTeJbHOCTHBIA ITOAXO/I.

JINYHOCTHbIE PE3VJIbTATbI

B cooTBeTCTBUU C CUCTEMHO-I€SITEILHOCTHBIM IIOAXO0A0M B CTPYK-
Type JUYHOCTHBIX PE3yJLTATOB OCBOEHUA IIpeaMeTa «XHMHUI» Ha
YPOBHE CpeaHero o0IIero oopasoBaHMUA BBIAEJIEHBI CIEAYIOIIIE CO-
CTaBJIAIOIINE: 0CO3HAHUE OOYYAIOMIMMUCA POCCUMCKOIM TpasKIaH-
CKOM MIEHTUYHOCTU; 20MOBHOCMb K CAMOPA3BUTUIO, CAMOCTOS-
TeJIbHOCTH 1 CAMOOIIPEeIeJeHINIO; HAAULLe MOMUBAUUL K O0YUEHUIO;
20MOBHOCMb U CNOCOOGHOCMb OOYUAIOIINXCSA PYKOBOIACTBOBATLCS
HIPUHATHLIMU B OOII[ECTBE IIPABUJIAMA M HOPMAMMU HOBEAEHUA; HAAU-
yue IPaBOCO3HAHUS, DKOJOTMYECKON KYJIbTYPLI; CLOCOOHOCMb CTa-
BUTD IIeJI1 U CTPOUTH KU3HEHHbIE IJIAHBI.

JINUHOCTHBIE PE3yJILTATHI OCBOEHUS IMpeaMeTa «XUMHUI» OTpa-
JKaIOT CHOPMUPOBAHHOCMb OIbITA TO3HABATEJNBLHON M IIPaKTHUYe-
CKOU [esTeIbHOCTU O0ydYaloIllUXCS B IIPOIlecce peajmsanuu obpa-
30BaTEJbHOM JesATeJILHOCTH, B TOM UYKCJE B YaCTH:

1. Mpa¥AaHCKOro BOCNUTaAHUAS

— OCO3HAHUS OOyUYAIOIMUMUCSA CBOUX KOHCTUTYIIMOHHBIX TIpaB
u obA3aHHOCTell, yBaKeHUs K 3aKOHY U IIPABOIIOPAIKY;

— Ipe[CcTaBJIeHIsS O COIMHMAJBHBIX HOpMaxX M IIPaBUIaX MeEXKJIMUU-
HOCTHBIX OTHOHIeHI/Iﬁ B KOJIJIEKTHBE,

— TOTOBHOCTU K COBMECTHOM TBOPUYECKOU! AEATEJIHHOCTH IIPU CO3-
JaHNN y‘Ie6HLIX IIDOEKTOB, PEIIEeHNU y‘Ie6HbIX " IIO3HaBaTeJIb-
HBIX 3a/1a4, BLIIOJHEHUN XUMHUYECKUX DdKCIIEPUMMEHTOB;

— CHOCO6HOCTI/I IIOHNMATh W IIPDMHUMAaTh MOTHUBBI, HAMEPEeHNud, JIO-
TUKY W AQpPrTyMEHTHI AOPYTrUX IPpHW aHajJdnu3e Pa3JINYHbIX BHUIO0B
y4u4eOHOM IesaTeIbHOCTH;

2. NarproTnyecKoro BOCNUTAHUA:

— IIeHHOCTHOT'O OTHOIIIEHUS K MCTOPUUECKOMY M HAYYHOMY HacJe-
OUIO0 OT€YECTBEHHOU XWMUM;
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3.

4.

5.

12

YBaKeHHUs K IPOIlecCy TBOPUECTBAa B 00JIACTH TEOPUU U IIPAKTHU-
YeCKOTr0 IPUJIOKEHUSI XUMUKN, OCO3HAHUSA TOTO, UTO JAHHLIE Ha-
VKM €CTh Pe3yJbTaT IJIUTEJbHBIX HaOJJIIONeHUM, KPOMOTINBLIX
9KCIIEPUMEHTAJbHBIX IIOMCKOB, IIOCTOSSHHOTO TpyZa YYEHBIX
U IIPAKTUKOB;

WHTEpPeca W IMIO3HABATEJIbHBIX MOTUBOB B IIOJIYYEHUUW W TOCJIENY-
IOIleM aHaJu3e MH(GOPMAIIH O IIEPEeJOBBIX JOCTUKEHUAX COBpPe-
MEHHOI OTeYEeCTBEHHOU XUMUMN,;

Ayxoal-lo-upaacrael-moro BOCNUTAHUAS

HPaABCTBEHHOI'0O CO3HaAHUA, 9STUUYECKOI'O IIOBEJECHMA;
CIIOCOOHOCTH OIl€eHuBaTh CUTyallull, CBAA3aHHBbIE C XMMHNYECKN MU
ABJIEHUAMU, N IIPDUMHUMATh OCO3HaHHBIE€ DEIII€eHNA, OPUMEHTUPYy-
SAChb Ha MOPaJIbHO-HPaBCTBE€HHbI€ HOPDMBEI 1 II€HHOCTH;
TOTOBHOCTHU OII€HUBATH CcBOE IIOBeaeHne N IIOCTYIIKM CBOHUX TO-
Baplflmeﬁ C HOSI/II_[I/Iﬁ HPaABCTBE€HHBIX U IIPABOBBIX HOPM U C y‘lé'
TOM OCO3HAHUA HOCJIeI[CTBI/Iﬁ IIOCTYIIKOB;

®opMUPOBAHUA KYNbTYPbI 3A0POBbAS

HNOHUMAaHUSA IIeHHOCTell 370pOBOro U 0e3omacHOTo obpasa Ku3-
HU; He0OXOJMMOCTH OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHO-
My GUSUYECKOMY U IICUXUUECKOMY 3J0POBBIO;

CcOOJIIOleHUsI TIPaBUJI 0€30IIacHOTO O0pallleHusA C BeIlllecTBaMu
B OBITY, IIOBCEHEBHOM JKMU3HU, B TPYAOBOM MEeATEJIbHOCTH;
HTOHUMAaHUA [eHHOCTHU IIPaBUJ UHINBUAYAJIHLHOTO U KOJLJIEKTUB-
HOT'0 0€30IIaCHOTO MOBEAEHUA B CUTYAIUAX, YIPOKAIOIIUX 370~
POBBIO U JKU3HU JIIOJIEN; OCO3HAHUSA IOCTEACTBUN U HEIIPUATUI
BPeOHBIX NOPUBBIUEK (YIOTpebJieHusA AaJIKOToJisI, HapKOTUKOB,
KypeHUs);

Tpynosoro BocnuTaHus:

KOMMYHI/IKaTHBHOﬁ KOMIIETEHTHOCTHU B y‘le6H0'I/ICCJIe,Z[OBaTeJII:'
CKOU [esATeJbHOCTU, OOIIEeCTBEHHO IIOJIE3HOM, TBOPYECKON
U APYyruX BUIaxX LeATeJIbHOCTU;

YCTaHOBKHU Ha aKTHUBHOE€ y4YaCTHe B PEIIeHUU IIPAaKTUYEeCKUX 3a-
Jlad COIlMAaJIbHON HaIpaBJeHHOCTH (B paMKaX CBOero KJjacca,
IIIKOJIBI);

WHTepeca K MIPAKTUYECKOMY U3YUEHUIO IIpodeccuil pasingaHoro
poga, B TOM UHMCJIe Ha OCHOBE IIPMMEHEeHUA IIpeJMEeTHBIX 3HaHUN
10 XUMUU;
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6.

VBasKeHUA K TPYLY, JIOLAM TPYAA U Pe3yJabTaTaM TPYLOBOI me-
ATEeIBLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAJIBHON TPAEKTO-
pum obpasoBaHus, OyayIneilli mpodeccuu M peaau3aliiuu coo-
CTBEHHBIX »KM3HEHHBIX ILNIAHOB C YUYETOM JMUYHOCTHBIX MHTEpE-
COB, CIIOCOOHOCTeHI K XWMWH, HHTEPECOB M IIOTpeOHOCTell
o0111ecTBa;

3Konorn4yecKoro BOCNUTaHUAS

9KOJIOTUYECKM I1eJIecOOOpPasHOr0 OTHOINEHUS K IIpupoAe Kak
VCTOYHUKY CYIIECTBOBAHUSA JKU3HU Ha 3eMJie;

MOHUMAaHUSA TVIO0AJBHOTO XapakTepa H9KOJOTMYEeCKUX HPol0JeM,
BJANAHUA SKOHOMUUYECKUX ITPOIECCOB HA COCTOAHNE ITPUPOSHOMN
U COIIUAJIBHO! CpeJbl;

OCO3HAaHUA HGOGXO,Z[I/IMOCTI/I HCIIOJIBb30BaHUA I[OCTI/IDKGHI/IfI XNU-
MUHU IJIA PeIleHn A BOIIPOCOB PAI[MOHAJBHOTO IIPUPOA0I0IH30BAa-
HUA;

AKTUBHOTO HEIPUATUA AeUCTBUMN, IPUHOCAIINX BPeJ OKPYsKalo-
Hleﬁ HpI/IpOI[HOﬁ cpene, yMeHud IIPOIrHO3MPOBATH He6JIa1“Ol‘IpI/I'
ATHBIEC 9KOJIOTUYEeCKHeEe IIOCJTIeACTBHUA IIPpeAIIPMHMMAaeMBbIX ,116171'
CTBUHN U IIpenoTBpallaTh UXx;

HaJINUMUSA PA3BUTOIO 9KOJIOTHMYECKOI'O MBIIIIJIEHUA, 9KOJIOIrn4de-
CKOM KYJBTYPBI, OIIBITA JEATEJIbHOCTH 9KOJOTUUECKO HaIpas-
JIEHHOCTH, YMEHUA PYKOBOACTBOBATHCSI UMM B ITO3HABATEJIbLHOM,
KOMMYHUKATUBHONA ¥ COIHAJNBLHON IIPaKTHUKeE, CIOCOOHOCTHU
n YyME€HUA aKTUBHO IIPOTHUBOCTOATH NAE0JIOT'N XeMO(bOGHH;

7. LleHHoCTH HAYy4YHOro NO3HaHuA:

MHPOBO33PEHUsI, COOTBETCTBYIOIIETO0 COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKU U OOIIECTBEHHON IIPaKTUKI;

HOHUMAHUSA CIeIUPUKN XUMUU KaK HaYKU, OCO3HAHUS €€ POJIn
B (pOpMUPOBAHUU PAITMOHAJIHLHOTO HAYYHOTO MBIIIJIEHUS, CO30a-
HUU IeJOCTHOT'O IpeICcTaBJIeHUs 00 OKpy:KalolleM MUpe Kak
0 eIUHCTBE IIPUPOILI U YEJOBEKAa, B HO3HAHWM HPUPOMHBLIX 3a-
KOHOMEPHOCTell M pellleHuu IIpobJsieM COXPaHeHUs HTPUPOIHOTO
paBHOBeCHUs;

yO0e:KIEHHOCTH B 0CO00I 3HAUMMOCTY XUMUU IJI COBPeMEHHOM’
IMUBUJINIAIUN: B €€ TYMaHUCTUYECKOH HANPaBJIEHHOCTU U BaK-
HOUM pOJIM B CO3JAaHUWM HOBOU 0a3bl MaTepHaJbHON KYJIbTYDHI,
B peIlIeHUU IIO0ATbHBLIX MIPO0JeM YCTONUUBOTO PA3BUTHA UEJIO-
BEUeCTBa — CLIPLEBOM, DHEPreTUUYeCKO, IIUIIEeBOM M dKOJIOTH-
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YyecKoll 0e30IIacHOCTH, B PA3BUTUH MEOUIIMHBI, Oo0ecHeueHuU
YCJIOBUH YCIIEIITHOTO TPyJa M SKOJOTMYECKH KOMMOPTHOMN 3KI3-
HHI KaKJOro UjJeHa oOIIecTBa;

— eCTeCTBeHHO-HAyYHOM I'PAMOTHOCTH!: MOHUMAHUSA CYITHOCTH Me-
TONOB IO3HAHUS, UCIOJb3YEeMbIX B €CTECTBEHHBIX HAYKaX, CIO-
COOHOCTM HCIIOJIB30BAaTh MOJIydyaeMble 3HAHUSA [OJA aHaJIusa
U 00bACHEHUA SIBJIEHUM OKPYIKAIOIIero Mupa U IIPOUCXOMAAIINX
B HEM M3MEHEHWUI; YMeHUuA [ejaTh 000CHOBAHHBIE 3aKJIIOUeHUS
Ha OCHOBe HAYUYHBLIX (DAKTOB M MMEIOIINXCS JAaHHBIX C IIeJbIO
TOJIYUeHUS HOCTOBEPHBIX BBHIBOMIOB;

— CIIOCOOHOCTH CaMOCTOSATEJNHHO WCIOJIb30BATh XUMHUUYECKHE 3Ha-
HUA AJIA PelleHns IPo0JieM B PeabHBIX KU3HeHHBIX CUTYAIIUIX;

— WHTepeca K IMO3HAHUIO, MCCJIEJOBATEIbCKON AesATeIbHOCTH;

— TOTOBHOCTH ¥ CIIOCOOHOCTM K HeIpPephbIBHOMY 00pa3soBaHUIO
U caMoo0OpasoBaHUI0, K AaKTUBHOMY ITOJYUYEHUIO HOBBLIX 3HAHUMI
0 XMMHUHU B COOTBETCTBUU C KU3HEHHBIMHU IIOTPEOHOCTAMU;

— MHTepeca K 0COOEHHOCTAM TPYAA B PA3JIUUYHBIX cepax mpodec-
CHUOHAJILHOUN MesiTeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATbI

MeranpenMeTHbIe PE3yJIbTATHI OCBOEHUA YUYeOHOTO IIpeaMera
«XuMusA» Ha ypPOBHE cpeaHero o0Imero oopasoBaHUA GK.JLIOUAIOM:
3HaUMMbIe s (POPMUPOBAHUSI MUPOBO33PEHUSI OOYUAIOITUXCS
MeXIUCIIUIINHAPHBIE (MEeKIIpeIMeTHbIe) O0IeHayYHbIe TOHATHUA,
OTpasKaroIue IeJJOCTHOCTh HAYYHOM KapTUHBI MUPAa U CIeuGUuKY
METOJOB MO3HAHUS, UCITOJb3yeMbIX B €CTECTBEHHBIX HAyKax (MaTe-
pus, BelleCcTBO, SHEPTUs, SBJIEeHMHE, IIPOIeCC, CUCTEeMAa, HAYUHBIN
daxT, IPUHIINLO, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS, HC-
ciemoBaHue, HaOJIOMeHWe, N3MePeHNue, SKCIePUMEHT U Ip.); YHU-
BepcaJibHble yueOHBIe maeiicTBuUsA (IIO3HABaTeJIbHbIE, KOMMYHUKA-
TUBHBIE, PEryJIATUBHBIE), obOecmeunBaImire GopMuPOBaHTE
GYHKIIMOHATBLHOM IPAMOTHOCTUA U COIIMAJIBbHON KOMIIETEHIIUU O0Y-
YaIOMINXCs; CIOCOOHOCTh 00YUAOIUXCS MCIOJIb30BaTh OCBOCHHEBIE
MeXIUCIUILINHAPDHBIE, MHPOBO33PEeHUECKHe 3HAHUS U YyHUBEP-
cajlbHbIe yueOHBIE HeliCTBUA B MO3HABATEJNbHOM M COIUAJBHOI
HpaKTHUKe.

MeranpengmeTHble pe3yabTaThl OTPAKalOT OBJIaJeHUE YHUBED-
CATbHBIMM YYEOHBIMM TIO3HABATEJNbHBIMU, KOMMYHUKATUBHBIMU
¥ PEeryJasATUBHBIMU HeHCTBUAMU.
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Ognadenue yHu8epcanrbHbLMU Y4ueOHbLMU NO3HAEAMENb-
Houimu delicmeuamu:

1. Ba3oBbLIMM NIOrUYECKUMU AEeUCTBUAMM

— CaMOCTOSATEJIbHO (POPMYJIUPOBATE M aKTyaJHN3MPOBATEL IIPo0JIe-
MY, pacCMaTPUBATL €€ BCECTOPOHHE; OMPEHeIATD eI JeATe/Ib-
HOCTH, 3aJaBas IIapaMeTPhbl M KPUTEPUN UX JOCTUIKEHUI, COOT-
HOCHUTBL Pe3yJbTAThI JeATEJbHOCTH C IIOCTABJIEHHBIMU IIEJISIMU;

— MCIIOJIb30BATL IIPM OCBOGHUHN 3HAHUN IIPUEMBI JIOTMYECKOI'O
MBIILJIEHUSA: BBIJEJIATh XapaKTepHble IIPU3HAKYN MTOHATHUHA
Y YCTAHABJIMBATL UX B3aMMOCBSI3b, MCIIOJIb30BATh COOTBETCTBY-
IOIIMe IOHATUA IJA O0bICHEHUS OTAeJIbHBIX (DAKTOB W SBJIE-
HUH;

— BBIOMpPATHL OCHOBAHUA W KPUTEPUU IJs KJIACCU(PUKAIIUU Be-
IIECTB U XMMUUYECKUX PeaKIiuii;

— yCTaHABJIWBATH HIPUYNHHO-CJIEICTBEHHbBIEC CBA3U MEXIY U3ydae-
MBIMHU SBJICHUSIMU;

— CTPOUTH JOTMUYECKHE pacCyKIeHus (MHIYKTUBHBIE, HEIYKTHUB-
HbIe, II0 aHAJIOTUH), BLIABJIATL 3aKOHOMEPHOCTH W IPOTHUBOpPE-
Yy B PACCMATPUBAEMBIX SBJICHUAX, (POPMYJIHPOBATH BBIBOILI
¥ 3aKJIIOUEHN;

— IPUMEHSATHL B IIPOIleCCe MO3HAHMUS KMCIIOJAb3yeMble B XMMUKN CUM-
BoJIMUeCcKUe (3HAKOBBIE) MOJEJU, MPeo0pasoBbIBATh MOJIeIbHBIE
HpeACTaBIeHUA — XUMHUYECKUHN 3HaK (CMMBOJI) dJeMeHTa, XIU-
MudecKas (popmMyJsa, ypaBHEHNE XMMHUYECKOH peaKkIuyu — IIPU
pelleHny y4eOHBIX IIO3HABATEJLHBLIX M IIPAKTHYECKUX 3a4ad,
HIPUMEHATh HA3BaHHBLIE MOJEJIbHLIE IIPEACTABJICHUS OJIS BBIAB-
JIeHUSA XapPaKTEePHBIX IIPU3HAKOB M3yYaeMbIX BEIIECTB U XWMMU-
YeCKUX PeaKIfnii;

2. ba3oBbIMU uccnenoBaTenbCKUMU AEUCTBUAMU

— BJIAIETH OCHOBAMU METOAOB HAYYHOTO IIO3HAHUS BEIECTB U XU-
MUYECKUX peaKIluii;

— (opmysupoBaTh IeJU U 3aJauu KCCIELOBaHUSA, UCIOJIb30BATh
TOCTaBJEHHBIE ¥ CAMOCTOATEIHLHO ChOPMYJINPOBAHHBIE BOIIPOCHI
B KauecTBe MHCTPYMEHTa IMO3HAHUSA U OCHOBHI AJs1 hOPMUDOBA-
HUSA TUIOTE3hI IO IIPOBEPKE MIPABUJIBHOCTH BBICKA3BIBAEMBIX
CYKIEHUM;

— BJIAETHh HABBIKAMU CAMOCTOSTEJIHHOI'O IIJIAHUPOBAHUSA U IIPOBE-
IeHUsl YUeHUYECKUX JKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH yMe-
HUA HAOGJIIOJATH 32 XOJOM IIPOIlecca, CAaMOCTOATEILHO IPOTHO3U-
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poBaTh ero pesyabTar, (OPMYJHUPOBATHL O0OOIIEHUS U BBIBOIBI
OTHOCHUTEJILHO TOCTOBEPHOCTU PEe3yJbTAaTOB WMCCJIENOBAHUA, CO-
CTaBJIATHL 00OOCHOBAHHLINT OTUET O HMpoAeaHHOI paboTe;
OpuobpeTaTh OMBIT YUeHNUYECKON UCCIeI0BaTeIbCKOM U IIPOEKT-
HOH [esATeJIbHOCTU, IPOSABJISITh CIIOCOOHOCTh U TOTOBHOCTH K ca-
MOCTOSITeJILHOMY IOWCKY METOLOB PeIlleHUs MPAaKTUYEeCKUX 3a-
Iady, IPUMEHEeHUI0 Pa3JIUUYHBIX METOAO0B ITO3HAHUS;

3. NMpuémamu pabotbl ¢ MHopmaumei

OPUEHTHUPOBATHCA B PA3INUYHBIX MCTOUHUKAX MHMpopManuu (Ha-
YYHO-TIONYJAApHAasA JUTepaTypa XHUMHUECKOTO COJepsKaHu!sd,
CIIpaBOYHBIE ITOCOOMsA, pecypchbl MHTepHeTa), aHAJIU3UPOBATH
nHGOPMAIINIO PA3IUYHBIX BUAOB U ()OPM IPEACTABICHUA, KPU-
TUYECKHU OI[eHUBATH €€ JOCTOBEPHOCTh M HEIIPOTHUBOPEUNBOCTD;
dopMyIMPOBATH 3aIPOCHI ¥ IPUMEHSATh PA3JIUYHbIE METOIbI IIPU
IONCKe U 0TOOpe MHMOPMAIIUM, HEOOXOAMMOI IJIs BHIIIOJTHEHNISI
yueOHBIX 3a/lad OMPENeJIEHHOTO THUIIA;

OpHroOpPeTaTh OIMBIT MCIIOJb30BAHUA MHMOPMAIITMOHHO-KOMMYHM-
KaTUBHBIX TEXHOJIOTUHM W PA3JIUUYHBIX IIOMCKOBBIX CHCTEM;
CaMOCTOATEJNbHO BBIOMPATH ONTHMAJbHYIO (hOPMY MOpeacTaBie-
HUuA mHpopManum (cxeMbl, rpaduKU, AUATPAMMBI, TaOJIUIIHI,
PUCYHKHU U T. II.);

WICIIOJIb30BATh HAYUHBIN SI3BIK B KauecTBe CPeACTBa IIpu padore
C XUMHYEeCKOH wuH@OpMAaIueil: IPUMEHATh MeXKIIpeIMeTHbIe
(pusuueckue 1 MaTeMaTUUYeCcKue) 3HaKYU U CUMBOJIBI, () OPMYJIbI,
ab0peBUaTyphl, HOMEHKJIATYDY;

— HCIIOJIB30BaThb SHAKOBO-CHMMBOJIMYECKHE CPpeJCTBa HAIVIAOJHOCTH.

Og6nadenue yhugepcanbHblMU KOMMYHUKAMUEHbLMU Oeli-

cmeuamu’
— 3aJaBaThb BOIIPOCHI II0 CYIIIECTBY O6CY}IC,E[aeMOﬁ TeMBI B XOoIe Ou-
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ajora U/WJaM AUCKYCCUHU, BbICKA3bIBATh uaeu, (hopMyJaupoBaThb
CBOU TIPEAJIOYKEHUA OTHOCUTEIHHO BBITIOJHEHUS TPEAIOKeHHOMN
3amavn;

BBICTYIIATL C IIpe3eHTalreil pe3yIbTaTOB MO3HABATEJNLHON mes-
TE€JIbHOCTH, IIOJIYYEHHBIX CaMOCTOATEJIbHO HNJIM COBMECTHO CO
CBEPCTHUKAMMU IIPW BBIIIOJITHEHUNM XWMHWUYECKOI'0O I9KCIIEpHMMEHTa,
OPaKTUUYECKON PabOThI II0 MCCJIEJOBAHUIO CBOMCTB M3yUaeMbIX
BeILeCTB, peanu3alui yIeOHOro IIPoeKTa, U (DOPMYJIUPOBATH BbI-
BOJBI IO pe3yJjbTaTaM IIPOBEAEHHBIX HMCCIeIOBAHNNA IYTEM COIJIa-
COBAHUSA MO3UIUKN B XOMe OOCYKIAeHUA 1 OOMeHa MHEHUAMHI.

MpumepHas paboyas nporpamma



Ognadenue YHUBEePCANbLHBLMU PE2YNAMUBHBLMU OeliCmeEu-
anu:

— CaMOCTOATENbHO IIJIAHUPOBATH U OCYIIECTBJIATH CBOIO IIO3HaBa-
TEJIBHYIO JeATEeJILHOCTh, OLPENesAsa e€ MeJu U 3aJad, KOHTPO-
JUPOBATh W II0 Mepe HeoOXOAUMOCTU KOPPEKTHUPOBATH IIpeAsa-
raeMbIii AaJITOPUTM [OeHCTBUI IIPU BBINOJHEHUU YUeOHBIX
U HCCIefOBaTeNhCKUX 3ajau, BhIOMpaTh Hambojiee 3PDHeKTUB-
HBIIA coco0 MX peIlleHus C YUETOM IIOJIyUeHUSA HOBBLIX 3HAHUI
0 BeIeCTBAaX M XUMUYECKUX PeaKIMAX;

— OCYIIECTBJIATh CAMOKOHTPOJb HeATEJbHOCTH Ha OCHOBE camMoa-
HaJIW3a U CAMOOIIEHKMU.

NMPEAMETHBIE PE3YJIbTATbI

IIpenmerHbie pe3yibTaThl ocBoeHusa mporpamMbl COO mo xumMuu
Ha yIIyOJEHHOM YPOBHE BKJIIOUAIOT: CIeIiUPUUecKUe NI yIeOHOTO
npenmeTra «XUMHUS» HaAyUYHBbIE 3HAHUS, YMEHUS U CIIOCOOBI Aeii-
CTBUH IO OCBOEHUIO, MHTEPIpPEeTAU U IIPpeo0pa3soBaHUIO 3HAHUI,
BUJBI [esTeIbHOCTH TI0 TIOJYUYEeHUI0O HOBOTO 3HAHUSA U IPUMEHEHUIO
3HAHUN B PA3IMYHBIX YUEOHBIX CUTYAIlMAX, & TaKiKe B PeaJbHBIX
JKU3HEHHBIX CUTYaIMAX, CBA3aHHBIX C XuMHei. B mporpamme
IpeaMeTHbIe Pe3yabTaThl IPEACTABJIIEHBI IO TOJAaM U3yYEeHUsd.

10 KJIACC

ITpenmerHbie pesysbTaThl ocBOeHUA Kypca «OpraHmyecKas Xu-
MUSA» OTPaAKAIOT:

1) cpopmuposarnHocmov npedcmagieHuil: 0 MeCTe U 3HAUEHUU Opra-
HUYECKOII XMMHUU B CHCTEME €CTECTBEHHBIX HAayK U €€ PoJIu B 00e-
CIIeYEeHUU YCTOMYWBOTO Pa3BUTUSA UEJOBEUECTBA: B PeEIIEeHUN
mpPo06IEM SKOJOTUUECKOI, SJHEPTEeTUYECKOM U MUIIeBOoii Gesomac-
HOCTY, B PasBUTUU MEIUIIMHBI, CO3JAaHUU HOBBIX MATEPUAJIOB,
HOBBIX KCTOUYHUKOB YHEPrUU, B O0ECIIEUeHUU PaIMOHAJIHLHOTO
IIPUPOJOIIOIb30BAHUSA, B (hOPMUPOBAHUY MUPOBO33PEHUA U 00-
el KyJIbTYPhI YeJIOBEKAa, a TaKyKe d9KOJIOTUYeCKn 060CHOBAHHO-
IO OTHOIIIEHUS K CBOEMY 3[IOPOBBIO U IIPUPOTHOI cpere;

2) saadenue cucTeMON XMMUYECKUX 3HAHUM, KOTOPas BKJIOYAET:
OCHOBOTIOJIATAIOIVE TOHATUSA — XWUMWUYECKUH 3JIEMEHT, aTOM,
SIIPO U 9JEeKTPOHHAs 000JIOUKA aToMa, S-, p-, d-aTOMHBIE OpOU-
TaJI1, OCHOBHOE 1 BO30Y KAEHHOE COCTOAHNA aToMa, ruopuamnsa-
IUsA aTOMHBIX OpOuTaJeii, MOH, MOJEKYJa, BaJeHTHOCTD, dJIeK-
TPOOTPHUIATETBHOCTD, CTEIIEHb OKUCIEeHUA, XUMUYeCKasi CBA3b,

XUMUA (YTNYBAEHHBIA YPOBEHb). 10-11 knaccel 17



MOJIb, MOJIIPHAs Macca, MOJSAPHBINA 00BEM, YIJIEPOOHBIN CKe-
JeT, QYHKIMOHAJbHAS IPYIIa, PAAUKa, CTPYKTYPHBIE hopMy-
a6l (pa3sBEPHYTHIE, COKpPAIEHHBIE, CKEJEeTHBIE), WN30Mepusd
CTPYKTYPHAs W IIPOCTPaHCTBeHHasA (reoMeTpuUUecKas, onmuye-
CKas), U30MepPbI, TOMOJIOTUUYECKUI PAJl, TOMOJIOTH, YIJI€BOIOPO-
IBI, KUCJIOPOA- 1 a30TCOAepsKallliie OpraHnYecKue CoequHeHnd,
MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAP-
HbIe COeIWHEHWSA; TeOPUU, 3aKOHBLI (MIEePUOAUYECKUNA B3aKOH
. . MennesneeBa, Teopusi CTPOEHUA OPraHUYECKUX BEIECTB
A. M. ByriepoBa, 3aKOH COXPaHEHUS MAacChl BeIlleCTB, 3aKOH
COXpaHeHUs U IIPeBpAIleHud SHEePTUU IIPU XUMHUUYECKUX peakx-
MUAX), 3aKOHOMEPHOCTH, CUMBOJUUECKUIN A3LIK XUMHU, MUPO-
BO33peHYeCKNe 3HAHWS, JeKalllieé B OCHOBE IIOHMMAHWS IIPU-
YUHHOCTH U CUCTEMHOCTU XUMUUYECKUX SABJICHUI; TPeACTaBICHU S
0 MexXaHM3MaX XHUMHUYECKUX pPeaKnuii, TepMOTJUHAMUYUECKUX
¥ KMHETUYECKUX 3aKOHOMEPHOCTAX MX IIPOTEeKaHWA, O B3auM-
HOM BJIMSTHUY aTOMOB U I'PYIIII AaTOMOB B MOJIEKYJIaX (MHIYKTHUB-
HBIN U Me30MepHBIN a)(deKTs, opueHTaHThl I u II poxa); dak-
TOJIOTUYECKUE CBEIEeHUsI O CBOMCTBaX, COCTaBe, MOJYUYEHUU
u 6e30IIaCHOM HCIIOJB30BAHUU BaKHEUIIINX OpPTaHWYeCKUX Be-
IIECTB B OBITY U IPAKTUUYECKON JesATEeJIbHOCTH YeJIOBeKa, 00X
HAyYHBIX IPUHIIAIIAX XUMHUUECKOT0 IIPOU3BOACTBA (Ha IIpuMepe
IPOM3BOJACTBA METAHO0JIA, IIepepaboTKu HedpTH);

3) chopmupo8annOCmb YMEHUIL: Bbla6AAMb XapaKTEPHBIE IIPU-

3HAKU NOHATUH, YCMAHABAUBAMb UX B3BAUMOCBA3b, UCNOAb30-
6amb COOTBETCTBYIOIINE TOHATUS IIPU OIKMCAHUU COCTaBa,
CTPOEHUS U CBOWCTB OPraHUYECKUX COETUHEHU;

4) cpopmuposarHOCMb YMEHUIL: UCTIONb3068AMb XUMUIECKYIO CHM-

BOJIMKY [IJIsI COCTABJIEHUS MOJIEKYJISAPHBIX U CTPYKTYPHBIX (pas-
BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (DOPMYJI OPraHUUECKUX
BEIIECTB; COCMABALMb YPABHEHUA XUMUYECKUX PeaKIlnuii u pac-
KPBIBaTh UX CYITHOCTDH: OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIX Pe-
aKIIUHA IIOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOIrO OaJjiaHca 3TUX
peakmnuii; peaKIuii MOHHOIO OOMEHA NYTEM COCTABJECHUS UX
TIOJIHBIX U COKPAIIEHHBIX NOHHBLIX YPaBHEHU; U320Ma8AUE6AMb
MOJEJIVT MOJIEKYJI OPTAaHUYECKUX BEIEeCTB JJIA MJJIIOCTPAIINY UX
XUMHUUYECKOr'0 U MPOCTPAHCTBEHHOr'0 CTPOEHMUS;

5) cpopmuposanHocmb YmerUl: YCMAHABAUBAMb IPUHAJIEHNK-
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HOCTb M3YUYEHHBIX OPTaHUYECKNX BEIIEeCTB 0 X COCTABY U CTPO-
€HUIO K OIPEeNeJEHHOMY KJaccy/Tpymmne coefuHeHUH, dasambv
MM HasBaHUA MO cucremaruyeckoii HomeHKJatype (IUPAC)
¥ npusodums TpUBUAJIbHbIE HA3BaHUS [JIsI OTAEJIbHBIX IIPeacTa-

MpumepHas paboyas nporpamma



BUTeJIell OPTaHWYECKUX BEIeCTB (ITUJIEH, alleTUJIEH, TOJIYOJI,
TIINIEPUH, 3TUIEHIVINKOIb, (heHOoJI, (hopMaTbIeTn, alleTalabae-
T, alleTOH, MypaBbUHAA KUCJI0Ta, YKCYCHAsI KUCJIOTa, CTeapu-
HOBasd, OJIEMHOBAs, MaJIbMUTUHOBAA KUCJIOThI, TVINIUH, aJIJaHUH,
MabTo3a, GPYKTO3a, AHWUJINH, TUBUHUJ, U30IPEH, XJIOPOIPEH,
CTUPOJ U IIP.);

6) cpopmuposarnrnocmy ymenus onpedessmsv BUN XUMUYIECKOU
CBSI3M B OPTAHUYECKUX COEJUHEHUAX (KOBAJEHTHAsA U MOHHASA
CBA3b, 0- U T-CBA3b, BOJOPOLHAA CBA3b);

7) chopmMupoB8aHHOCMb YMEHUSA NPUMEHAMb TIOJOKEHUSI TeOPUU
CcTpoeHUs opraHmyecKkux BermecTB A. M. BytiepoBa nis o0b-
SICHEHUA 3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX COCTaBa U CTPO-
eHUA;

8) cqhopmuposarnrnocmy ymeHuil xapaxKkmepu3oeams COCTaB, CTPoOe-
HUe, QU3NUeCKNe U XMMUYEeCKNe CBOMCTBA TUIINMUHBIX IIPEACTa-
BUTEJIeH Pa3JIMYHBIX KJIACCOB OPTaHUYECKUX BEIECTB: aJIKAaHOB,
IIUKJOAJKAHOB, aJIKeHOB, AaJKaJAWEeHOB, aJIKWHOB, apoMaThue-
CKUX YIJVIEBOJOPOAOB, CIUPTOB, aJIbAETUA0B, KETOHOB, KapOOHO-
BBIX KUCJIOT, IIPOCTHIX U CJIOXKHBIX 3()UPOB, *KUPOB, HUTPOCO-
eIVHeHUl 1 aMUHOB, aMUHOKUCJIOT, 0€JIKOB, YIJIEBOAOB (MOHO-,
IV- U TOJNCAaXapUIOB); ULLIOCMPUPOEAMb TEHETUUECKYIO CBA3b
MEXXKAYy HUMU YPABHEHUSIMY COOTBETCTBYIOIIINX XUMHUECKUX pPe-
aKIUIl ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (hOPMY.JI;

9) chopmuposarnrnocmv ymenus nodmaeepidamsb Ha KOHKPETHBIX
mpuMepax XapaKTep 3aBUCUMOCTU PEAKI[MOHHOI CIIOCOOHOCTU
OpPraHUYECKUX COeIWHEHUI OT KPAaTHOCTHU U TUIIA KOBAJIEHTHOMN
CBs13U (0- U T-CBsA3M), BBANMHOTO BJINAHUA aTOMOB U I'PYIII aTO-
MOB B MOJIEKYJIaX;

10) cpopmuposarnnocms ymenus xapaxKmepu3o8ams HUCTOUYHUKU
YTJIEBOJOPOSHOTO CHIPhs (He(Th, IPUPOAHBIN I'ad, YyIroJb), CIO-
COOBI ero mepepadoTKU U IMPAKTUUEeCKOe IIPHUMeHeHNe IPOAYK-
TOB IepepaboTKY;

11) cgpopmuposarrocms BIafseHNs CUCTEMOI 3HAHUN O eCTEeCTBEH-
HO-HAYYHBIX METOJaX IO3HAHUSA — HaOJIIOJeHUU, USMEePeHU!,
MOIEeJIUPOBAHUM, 3JKCIEPUMEHTe (PeaJlbHOM U MBICJIEHHOM)
U YyMEHUs IPUMEHATH 9TU 3HAHUSA; CHOPMUPOEAHHOCMb yMe-
HUS NPUMEHAMb OCHOBHBIE OIIEPAIIY MBICIUTEIBHOMN JeATeNb-
HOCTH — aHaJIu3 UM CUHTEe3, CpaBHeHMe, 0000IIeHne, ccTeMa-
THU3AIUI0, BHIABJIEHNE IPUUYNHHO-CJIEACTBEHHBIX CBA3EN — IJIsd
M3YUYEeHUS CBOICTB BEIeCTB U XUMHUUECKUX PeaKI[nii;

12) cpopmuposarnHocmd YyMeHUll: 6bli6811Mb B3aNMOCBA3L XUMU-
YeCKUX SHAHUY C HOHATUSAMY U IIPEJCTABICHUAMU IPYTUX €CTe-
CTBEHHO-HAYYHBIX IIPEIMETOB JJyid 60jiee 0CO3HAHHOT'O IIOHMMA-
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HUSA CYNIHOCTH MaTePUAJTbLHOTO eIUHCTBA MUDPA; UCNOIb308AMb
CHUCTEeMHbIe 3HAHUS 10 OPTaHUYECKOH XUMUU AJIA O00bACHEHUSI
M IIPOTHOSUPOBAHUA SBJIEHUI, MMEIOIINX eCTeCTBEeHHO-HAyY-
HYIO IIPUPOAY;

13) cpopmuposarnrnocmv ymernuil: TPOBOAUTH PACUETHI IO XUMUUE-

ckuM GopMyJiaM ¥ yPaBHEHUAM XUMHUYECKUX PeaKIUil ¢ mc-
moJib3oBaHMeM (PU3WUYEeCKUX BeqIudymH (Macca, 00bEM TIasos,
KOJINYEeCTBO BeIlleCcTBa), XapaKTepUIYIOIIUX BeIllecTBa C KOJIU-
YeCTBEHHOM CTOPOHBI: PACUETHI II0 HAXOXKIEHUI0 XUMUUYECKOU
¢opMyIIBI BellecTBa IO M3BECTHBIM MAaCCOBBIM JOJIIM XUMUUe-
CKUX 9JIEMEHTOB, IPOAYKTaM CrOpaHusd, IJIOTHOCTU ra3000pas-
HBIX BeIlleCTB;

14) cgpopmuposarrHOCmb YMeEHUIL: NPOZHO3UPOBAMb, AHAJLUIUPO-

8amMb U OUCHUBAMDb C TO3UIINNA SKOJOTUUECKON 0e30IIacHOCTH
TOCJIeCTBUS OBITOBOM M IIPOM3BOACTBEHHOM NeATeILHOCTU Ue-
JIOBEKAa, CBSI3AaHHOM C IMepepabOTKOI BEIIeCTB; LUCNOJb308AMb
MOJIyUeHHbIe 3HAHUA IJIS IPUHATHASI I'PAMOTHBIX PEIIeHUl Ipo-
6JieM B CUTyaIluAX, CBABAHHBIX C XUMUEH;

15) cgpopmuposarnrocms ymenuil: camocmosmesbHO NAAHUPOEAMb

U npo6odums XUMUUECKUN SKCIEPUMEHT (IIOJTyUeHVe U U3yde-
HUe CBOIMCTB OpPraHMYeCKUX BeIleCTB, KaueCTBEHHBIE PeaKIluu
YTJIEBOAOPOOB PA3JIUUYHBIX KJACCOB W KUCJIOPOACOAEP;KAIITNX
OpPraHMYeCKUX BeIIeCTB, PellleHre dKCIePUMEHTAJIbHBIX 3a1au
IO pAacCHO3HaBaHWIO OPraHWYECKUX BEIIeCTB) C COOJIoJeHreM
npaBuJ 6e30IIaCHOTO O0OpallleHUsA ¢ BellleCTBAMU M JiabopaTop-
HBIM O000pYyZOBaHUEM, (POPpMYJIUPOBAMb IieJb WCCIEeIOBAHU,
npedcmasisime B pas3andHoil (hopMe pesyJIbTAThl 9KCIIEPUMEH-
Ta, AHAAUSUPOBAMb U OUEHUBAMb UX HOCTOBEDPHOCTD;

16) cpopmuposarnrnocmv ymernuii: cobaodams IpaBuUia SKOJIOTUYE-

CKHU I1eJIeCOO0OPAa3HOr0 MOBEAEHUA B OLITY 1 TPYLOBOH JeATeb-
HOCTH B IIEJISIX COXPAHEHWS CBOEro 3I0POBbs, OKpPYyKarolei
IPUPOAHOI CPeAbl U MOCTUKEHUS €€ YyCTONUYMBOIO DPa3BUTHUS;
0C03HAB8AMb OMMACHOCTD TOKCHUYECKOI'0 NeHACTBUS Ha KUBBIE OP-
raHU3Mbl ONPENeJEHHBIX OPraHWUYECKHX BeIleCTB, IIOHUMAs
cmbica mokazarens IIIK; arnanusuposamsv 1menecoo6pasHOCTh
NpPUMEHEeHUs OPraHMYeCKUX BeIeCcTB B IIPOMBIILJIEHHOCTH
1 B OBITY C TOUKM 3PEHUSA COOTHOIIEHUS PUCK-II0JIb3a;

17) cpopmuposannocms ymernuii: ocyulecmenims IlejieHAIIPaB-
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JIEHHBIN TONUCK XUMUYECKOH NHPOPMAIIUY B PA3JIUUHBIX UCTOY-
HUKax (HayuHas m ydeOHO-HayuyHad Jiureparypa, CMU, Un-
TepHET W [IP.), KPUTHUUECKU AHAJLUIUPOBAMb XUMHUUYECKYIO
nHbOpPMAaINIo, nepepabamuviéams €€ U UCNno0lb308aMmMb B COOT-
BETCTBUU C IIOCTABJIEHHOM yueOHOII 3amaueii.

MpumepHas paboyas nporpamma



11 KJIACC

IIpenmeTrHbIe pe3yIbTaThl OCBOEHHUS Kypca «O0Ias 1 Heoprauu-

yecKad XUMUI» OTPAKAIOT:

1) cpopmuposanHocmsv npedcmasieHuil: 0 MaTepUaJIbHOM €IUH-
CTBe MUPAa, 3aKOHOMEPHOCTAX U MO3HABAE€MOCTHU ABJIEHUI MpU-
poOAbI; O MecTe W 3HAaUEHUUW XUMUU B CHUCTEME eCTeCTBEHHBIX
HayK 4 e€ poJu B o0ecmeueHUU YCTOMUYMBOTO PAa3BUTHUSMA, B pe-
IIeHUYU OPO6JIEM BKOJIOTUYECKOIi, 9HEPTEeTUYECKO 1 HMUIIeBO
0e30I1aCHOCTH, B PA3BUTUMN MEIUIIMHBI, CO3JTAaHUMN HOBBIX MaTe-
PUAaJiOoB, HOBBIX HMCTOUYHHWKOB SHEPTUHM, B 00ECIeUeHUUW paIlluo-
HaJBLHOrO IIPUPOIOIOJb30BAHUA, B (hOPMUPOBAHUU MHUPOBO3-
3peHusa U o0IIell KyJIbTYPHI UEJIOBEKA, & TAKIKe 9KOJOTUUECKH
000CHOBAHHOTO OTHOIIIEHUA K CBOEMY 3JOPOBBIO U IIPUPOAHOI

cpene;
2) cpopmuposarrHocmb 81a0eHUSL CUCTEMOM XUMUYECKUX 3HAHUIM,
KOoTopad BKJIIOUaeT: OCHOBOIIOJIAramwiIue IIOHATUA — XHNMHNuye-

CKUIi 5JIeMeHT, aTOM, AP0 aToMa, U30TOIIbI, SJIeKTPOHHAA 000-
JIOYKa aToMma, S-, p-, d-aTOMHBIe OpOUTAIN, OCHOBHOE U BO30YIK-
IEHHOEe COCTOSHUA aToMa, THOpUAM3aIuad aTOMHBIX OpOuTaei,
WOH, MOJIeKYJa, BaJ€HTHOCTb, 3JeKTPOOTPUIIATEIbHOCTh, CTe-
eHb OKMUCJICHUNS, XMMHUYECKas CBA3b (KOBAJEHTHAs, MOHHAA,
MeTaJIInYecKas, BOMOPOAHAsS), KpHUCTAJJIUUYECKas PpPeIéTKa,
XMUMHUUYECKAs Peaxiiusi, PacTBOP, dJIEKTPOJUTHI, HEIJIEKTPOJIN-
THI, SJIEKTPOJUTUUECKAA JUCCOIUAIINA, CTeIIeHb AMCCOITUAIINH,
BOJOPOMHBIA TOKasaTelb, OKIUCJIUTENb, BOCCTAHOBUTEIb, Te-
IJI0BOI 3P PeKT XMMUUECKON peaKIl, CKOPOCTh XNMUUYECKON
peakIinu, XUMHUYECKOe PaBHOBECUE; TEOPUHN 1 3aKOHEI (Teopus
SJIEKTPOJTUTUUYECKON AUCCOIUAIINY, NEePUOAUUYECKU 3aKOH
Il. 1. MenneneeBa, 3aKOH COXPaHEHMA MacChl BEIIIeCTB, 3aKOH
COXpaHEHUSA W IPeBpAallleHUs SHEPIUU IIPU XUMHUUECKUX peak-
MUAX, 3aKOH IIOCTOSHCTBA COCTaBa BEIEeCTB, 3aKOH AelCTBYIO-
MIIX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SA3BIK XUMUU,
MHPOBO33pEeHUYECKNe 3HAHWA, JIeXKAaIlllle B OCHOBE ITOHMMAHMS
IPUYMHHOCTY U CUCTEMHOCTH XWMHUECKUX SIBJIEHUH; COBpe-
MEHHLIE MPEICTABJCHUS O CTPOEHMM BeIlleCTBA HAa aTOMHOM,
MOHHO-MOJIEKYJIAPHOM U HaAMOJEKYJSIPHOM YPOBHAX; IIpen-
CTaBJIEHUS O MeXaHM3MaX XMMHUUYECKUX peaKInii, TepMOAMHA-
MHUYECKUX 1 KMHETUUYECKUX 3aKOHOMEPHOCTIX MX IPOTEeKaAHNI,
0 XMMHUUYECKOM PaBHOBECHM, PACTBOPAaX M IUCIIEPCHBIX CHUCTE-
MaXx; (paKToJIOrnuecKre CBeJeHus O CBOMCTBaxX, COCTaBe, IOJY-
yeHUHU U 6€30IaCHOM WCIIOJb30BaHUM BaKHEHIITNX HeopraHmue-
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CKUX BEIECTB B OBITY U IPAKTUYECKOH AeATEeJTbHOCTHA YeJOBEKA,
001X HAYYHBIX OPUHININAX XUMUYECKOTO IPOU3BOACTBA;

3) cpopmuposarrocms ymeHuil: 6vlA6AAMb XapaKTePHbIE IIPU-

3HAKHU HOHHTI/IfI, ycmaHasaiueanv X B3auMOCBSA3b, UCNOJLb30-
684mb COOTBETCTBYIOIIIME IIOHATHUA IIPHY OIIMCaHNM HEeOpraHude-
CKHUX B€IIeCTB U UX npeBpameHfo'I;

4) cpopmuposarHHOCMb YMEHUSA UCTLONLb306ANMb XUMUUECKYIO CUM-

BOJIMKY [JIA cOCTaBJeHMA (DOPMYJ BEIIECTB U YPaABHEHUU XW-
MUUYECKUX PeaKInii; cucreMmarudeckyio HomeHKIaTypy (IUPAC)
U TPUBUAJbHBIE HAa3BaHUS OTAEJNBHBIX BEIlECTB;

5) cpopmuposarnnocmov ymernus onpedensims BaJIEHTHOCTb U CTe-

IeHb OKHCJJeHUA XUMUUYECKNX 5JIEeMEHTOB B COeUHEHNAX; BU
XUMUUYECKO cBA3M (KOBaJIeHTHAs, MOHHAS, MeTajlJudyecKasd,
BOJOPOJHAA); THUII KPUCTAIINYECKON PEIIETKM KOHKPETHOTO
BeIlecTBa;

6) cipopmuposarnrnocmy ymeHus 066CHAMb 3aBUCUMOCTb CBOMCTB

BeIIeCTB OT BUa XUMUYECKOM CBA3HU U TUIIA KPUCTALINIECKON
PelIéTK, OOMEHHBIN U JOHOPHO-aKI[eIITOPHBIA MeXaHU3MBbI 00-
pasoBaHUA KOBAaJIEHTHOMN CBA3U;

7) cpopmuposaHHOCMb YMEHUL: KAACCUPUUUPOBAMb: HEOPTAHN-

YeCcKHMe BeIlecTBA MO MX COCTaBYy; XUMWYECKHE PeaKIUU IO0
Pa3JINYHBIM IIPU3HAKaM (YUCJIY U COCTaBy Pearupyroliiux Be-
IIeCTB, TEMJI0BOMY 3(h(deKTy peaknu, U3MEHEHUIO CTeIleHeH
OKUCJIEHUS 3JIEMEHTOB, OOPAaTUMOCTH, YUACTHUIO KaTajn3aTopa
M T. II.); CAMOCTOATEJbHO 8b.0Uupams OCHOBAHUSA U KPUTEPUU
I8 KJaccu(UKAUM N3yJaeMbIX BeIeCTB M XUMUUYECKUX pe-
aAKIINA;

8) cihopmuposarnocms ymeHus packpul8ams CMbLCIA TIEPUOJIUE-

cxkoro 3akonHa [[. . MeHneseeBa 1 IeMOHCTPUPOBATH €r0 CHU-
CTeMaTU3UPYIOIIYI0, OOBACHUTEJbHYI0 U HNPOTHOCTHUUYECKYIO
GyHKINYT;

9) cihopmupo8aHHOCMb YMEHULL: XaAPAKMePU308amdb dIEKTPOHHOE
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CTPOEHHE aTOMOB M MOHOB XMMHUYECKHUX 9JIEMEHTOB IIEPBOr0o—
yeTBEépTOro nepuonoB Ilepumonmueckoii cucremsr . 1. Menne-
JeeBa, UCHOJIb3YA IMMOHATUA «dHEPTreTuUecKue YPOBHUY», «dHEP-
reTuyecKue IIOAYPOBHU», «S-, p-, d-aTOMHBIE OPOUTAIMN»,
«OCHOBHOE U BO30Y:KIAEHHOE SHEepPreTuUYecKrue COCTOSHUS aTo-
Ma»; 008ACHAMb 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMU-
YeCKUX DJIEMEHTOB U WX COEIMHEHUH M0 IepuogaM U rpynmnam
Ilepuonuueckoit cucremsr 1. YI. MenpgesneeBa, BajJleHTHBIE BO3-
MOJKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX dJIeK-
TPOHHBIX 000JIOUEK;

MpumepHas paboyas nporpamma



10) cpopmuposarnrnocmsv ymeHuil: xapaxmepuszoeams (ONIUCHIBATH)
o01IIie XMMHUYECKUe CBOMCTBA BEIECTB PA3JIMUHBIX KJACCOB;
nodmaeepidams CyIIeCTBOBAHUE TeHETUYECKON CBA3SU MEXKIY
HEOPTaHWUYECKUMU BeIeCTBAMHU C IIOMOIILI0 YPaBHEHUI COOT-
BETCTBYIOIIUX XMMUUECKUX PEaKI[Uii;

11) cpopmuposarrnocms ymenus packpbvl6amsv CYU,HOCMb: OKHUC-
JIUTEJHHO-BOCCTAHOBUTEJLHBIX PEAKIIUHA ITOCPEACTBOM COCTAB-
JIEHUSA DJIEKTPOHHOTO fajlaHca 9TUX PeaKIUil; peaKIuil MOHHO-
ro odOMeHa IYyTEM COCTABJIEHUS UX IIOJHBIX M COKPAIIEHHBIX
WOHHBIX YPaBHEHUI; pPeaKIuii TUAPOJIN3a; PeaKIuil KOMILIEK-
coobpasoBanmuA (Ha IIpUMepPe THUIPOKCOKOMILIEKCOB IIMHKA
U aJIIOMUHUA);

12) cpopmuposanrnocmv ymeHus o00sACHAMb 3aKOHOMEPHOCTU
IIPOTEKaHUS XMMHUUYECKUX PEaKIIUIl ¢ yIYETOM HX DHepreTmue-
CKUX XapaKTepPUCTUK, XapaKTep M3MEHEeHUA CKOPOCTH XUMU-
YeCKOl peaKIuu B 3aBUCHMOCTU OT PAa3JIUYHBIX (haKTOPOB,
a TaKiKe XapaKTep CMeIlleHUS XUMHUYECKOTO PaBHOBECUS IO
BANAHNEM BHeHrHUX BozzericTBuii (mpuHun Jle Illarenne);

13) chpopmuposarroCcmb YMEHUS XAPAKMEPUI0BAMb XUMUUECKIE
peakmuu, JIeXKallue B OCHOBE IIPOMBINIJIEHHOTO IIOJIYYEeHUSI
CEepPHOU KHCJIOTHI, aMMUAaKa, O0Ilfe HayuyHble MPUHIIUIBl XU-
MUYECKUX IPOU3BOJACTB; I1€JIeCO00Pa3HOCTh IPUMEHEeHU A HEOP-
TaHUYECKUX BEIEeCTB B IIPOMBINIJIEHHOCTA U B OBITY C TOUKU
3pPEHUA COOTHOIIEHUA PUCK-II0JIb34;

14) cpopmuposannocms 8sadeHus CACTEMOM 3HAHUI O MeTogax
HAYYHOTO IIO3HAHUA SIBJIEHUIN IIPUPOALI — HaOJIIOeHUe, N3Me-
peHUe, MOJeJINpPOBaHNE, SKCIEePUMEHT (PeaJbHBIN U MBICJIEH-
HBII), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX; YMEeHUA npume-
HAmMb BTU 3HAHUA I[IPU SKCIEPUMEHTAJIHLHOM WCCJIEeLOBaAHUU
BEIIeCTB U AJA O0bACHEHUA XUMUYECKUX SABJICHUN, UMEIOINX
MEeCTO B TPUPOJAE, IPAKTUUECKON HOeATEJIHHOCTH UYeJOBeKa
" B IIOBCEHEBHOU KU3HU;

15) cpopmuposanrnocmv ymenusa 6bLA644Mb B3aNMOCBA3b XUMUUe-
CKUX 3HAHUH C MOHATUAMU U IIPEJCTABICHUAMU APYTUX €CTe-
CTBEHHO-HAYYHBIX IIPEIMETOB AJIA 00Jiee 0OCOBHAHHOTO IOHUMA-
HUS MaTepUaJbHOTO eIWHCTBA MUDPA;

16) cgpopmuposarnrnocms ymeHus npogodums paciémol: ¢ UCHOIb-
30BaHMEM IOHATUIN «MaccoBas HOJs BeEIeCTBA B PAcTBODE»
U «MOJIAPpHAA KOHIIEHTPAIMA»; MAacChl BeIeCTBa WJIU 00BbEMA
rasa II0 U3BECTHOMY KOJIMYECTBY BeII[ECTBA, MacCe UJIN O0BEMY
OJHOTO M3 YYAaCTBYIOUIUX B PEAKIIUU BEIECTB; TEIJIOBOTO (-
(hexTa pearknuu; 3HaUEHUA BOLOPOJHOTO IIOKA3ATeJsI PACTBO-
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POB KHCJIOT W IIeJIOUell C M3BECTHOM CTEIIeHBIO AVCCOIIUAIINN;
Macchbl (00bEMa, KOJIMUYECTBA BeIllecTBa) MPOAYKTA PeaKIlvu,
€CcJIM OJHO M3 MCXOMHBIX BEIlleCTB JAHO B BUJE PAcTBOpa C oIpe-
IeJEHHOII MacCOBOI JoJieli pACTBOPEHHOIO BeIlleCTBA I JAHO
B u30BITKe (MMeeT IPUMECH); NOJU BbIX0Ia IPOAYKTA PEaKIIN;
00'BEMHBIX OTHOIIIEHUN I'a3oB;

17) cpopmuposarnnocmes YymeHuil: camocmosmenbHO NJAAHUPO-

8amv u nposodums XUMHUUYECKUI dKCIepuMeHT (IIpoBeaeHUe
peakIuii MOHHOTO 00MeHa; HOATBEPIKIeHEe KaueCTBeHHOr'0 CO-
cTaBa HEOPraHWUYECKUX BEIIeCTB; OIpejesieHre CPeabl PacTBO-
POB BeIECTB C IIOMOIIBI0O MHANKATOPOB; M3yYeHUE BIUAHUSI
pasanuHBLIX (PAKTOPOB HA CKOPOCTb XMMUYECKOM peaKIuu; pe-
IIeHre SKCIePUMEHTAJbHBIX 3amau mo Temam «MeTaiabl»
n «Hemerannbi») ¢ cobmomeHneM mpaBus 6e3omacHOro obpa-
IIEeHUs ¢ BellecTBaMU U JIa0OpaTOPHBIM O0OpyIdOBaHUEM, (op-
MYJauUpo8amsy 1ejb WCCIEeNOBaHUSA, npedcmasnsims B Pasiud-
HOM (popmMe pea3yJbTAThl JKCIEPUMEHTa, AHAJLUIUPOBAMDb
U OUeHUBAMb UX JOCTOBEPHOCTD;

18) cgpopmuposarnrnocms ymenuil: cobnodams npasua MOJIH30BA-

HUS XUMHUYECKOH IIOCyHoil M JabopaTOPHBIM 00OpPYyZOBAHMEM,
o0pallleHusI C BEI[eCTBAMM B COOTBETCTBUM C MHCTPYKIIUAMU I10
BBIIIOJTHEHUIO JIa00PATOPHBIX XMMHUUECKUX OIIBLITOB; 9KOJOTHUe-
CKHU IIeJieco00pa3HOoro IIOBeAeHUsS B ObITY U TPYIAOBOU IeATeb-
HOCTU B IIeJIAX COXPAHEHWUS CBOEro 3[0POBbdA, OKPYyiKarolleil
OPUPOAHOI CPEeIbl M NOCTUIKEHUA €€ YCTOMUYMBOTO Pa3BUTUS;
0C03HABaMb OIIACHOCTh TOKCUUECKOro JAeNCTBUS HAa KUBBIE Op-
raHM3Mbl OIPEIeJIEHHbIX HEeOPraHWYEeCKUX BeIleCTB, IIOHMMAs
cmbica nokasaressa I1IK;

19) cpopmuposarnnocms ymeHuil: ocyuecmenimsv uyereHanpas-
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JLeHHbLI NOUCK XUMUYECKOI NH(pOpMAaINK B PA3JINUYHBIX UCTOY-
HUKax (HayuyHas u yueOHo-HayuHas Jjureparypa, CMU, Un-
TEPHET W [IP.), KPUTHUYECKU AQHAJIUZUPOBAMb XUMHUUYECKYIO
uH(bpopMaINIo, nepepadbamuvléams €€ U UCNO0ib308aMb B COOT-
BETCTBUU C IMOCTABJEHHOUN yueOHON 3agaudeii.
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COAEPXXAHME YYEBHOI0 MPEAMETA «XUMUA»!

10 KJIACC. OPTAHUYECKAA XUMUA

TeopeTnuyecKue OCHOBBI OPraHNYECKON XUMHUU

IIpeanmer m 3HaueHMe OPraHMYECKON XWMUU, MIPECTABJIEHUE
0 MHOT000pa3uy OpraHuYecKuX COeTUHEHUMH.

AJIeKTPOHHOE CTPOEHUE aToMa yIJIEPOJa: OCHOBHOE M BO30YK-
IEHHOE COCTOSHUA. BaJleHTHBIE BOSMOKHOCTU aToMa yriaepona. Xu-
MHUUYecKas CBA3b B OPTaHMUECKUX COeAMHEHUAX. TUILI rudbpugusa-
UM aTOMHBIX op6uTraieit yriepoma. MexaHu3Mbl 0OpasoBaHUA
KOBAJIEHTHOM CcBs3U (OOMEHHBIH M JOHOPHO-aKIeNTOPHBIHN). Tumsl
HepeKphIBaHUA aTOMHBIX opOutaieii; o- u 7n-cBasu. OguHapHAasd,
IBoIiHaA W TpoiiHaa cBA3b. CIIOCOOBI pasphiBa CBA3EH B MOJIEKYJIaX
opraHuuYecKuX BellecTB. IIoHATHE 0 CBOOGOIHOM paanKaje, HyKJeo-
(puiie u sjneKTpoduie.

Teopusa cTpoeHUs: opraHnyecKkux coenmuenuii A. M. Byriaepora
¥ COBPEMEHHBbIE IIPEACTABJEHUS O CTPYKTYypPe MOJIEKYJ. SHaUeHUe
TEOPUU CTPOEHUs OpPTraHWUUYECKUX coeamHeHuii. MoJeKyJasapHbie
U CTPYKTYpHBIE hopMyJibl. CTPYKTYypHBIE (hOPMYJIBI PA3IUUYHBIX BU-
IOB: pa3BEépPHYyTasA, COKpaINIEeHHAasA, CKeJleTHAA.

Nszomepusi. Buabl nsomepun: CTpyKTypHAas, IIPOCTPAaHCTBEHHAA.

AneKTpoHHBIE 9(h(HEKTHI B MOJIEKYJIaX OPTraHMYECKUX COeIUuHEe-
HUU (MHIYKTUBHBIA M Me30MEPHBIN 3()(PhEeKTHI).

IIpencraBnenue o KiaccuuKamuu OpraHUYECKUX BelrecTB. I1o-
HATHEe 0 (QYHKIMOHAJNLHOI rpynme. I'omonorusi. I'omosioruuecKkue
pAnel. CucTeMaTnuecKas HOMEHKJIATypa OPraHNUYeCKUX COeHEeHUHN
(IUPAC) u TpuBHabHbIe Ha3BaHUA OTAEJbHBIX IPEICTaBUTEJIE.

OcobeHHOCTHN 1 KJaccu(pUKAIUA OpraHuYecKux peakiuii. OKuc-
JUTEJIbHO-BOCCTAHOBUTEIbHBIE PEAKIITMN B OPTaHUYECKOM XUMUU.

IKcIepuMeHTAJbHbIE METOABI M3YUEeHUs BEIeCTB M UX IIpeBpa-
II[eHNU: 03HAKOMJIEHNE ¢ 00pas3liaMy OpraHNYeCKUX BEIeCTB U Ma-
TepruajJaMu Ha UX OCHOBE; OIBITHI II0 IIPEeBPAIIeHUI0 OPTaHNUYECKUX
BeIlleCTB IIPW HarpeBaHuu (ILJIaBJeHUE, OOyTJIMBaHUE W TOPEeHUe);
KOHCTPYUPOBAHUE MOJEJEN MOJIEKYJ OPTaHNUYECKUX BEIleCTB.

YriaeBogopoabl

Anxanbl. T'omosornueckuii psAg aalKaHOB, o0Inas Gopmysaa, HO-
MeHKJAaTypa U u3oMepusd. JJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPO-

1 Kypcusom B JaHHOM TeKCTe OYAYT BHIJEJIEHBI 3JIEMEHTHI COIEePIKaHUA yueo-
HOTO MaTepuajia, KOTOphle M3YYalOTCA B O3HAKOMUTEJNHHOM ILIAHE U He
BKJIIOUAIOTCS B COCTAB IIPEeAMETHBIX pesysbraToB ocBoeHus OOIT COO.
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€HIe MOJIEKYJ AJKAHOB, Sp3-rMOpUAM3AIMs ATOMHBLIX opbuTasei
yriaepona, o-cBsadb. KoHgopmepvl. PusmuecKkue cBOiCTBa aJKaHOB.

XuMuuecKue CBOMCTBA aJKaHOB: pPeaKIIUU 3aMeIleHus, M30Me-
pusanuu, AeTUAPUPOBAHUA, IUKJIN3AIIUU, THUPOJIN3a, KPEeKUHTA,
ropenusi. IIpedcmasnenue o mexanusme peaxyuil padukaibH0z0
3aMeueHus.

Haxomxpenue B mpupoge. CocoObl MOMydYeHUA W IIPUMEHEHUe
AJIKAHOB.

Hurknoankanpl. O6miaa dopmysa, HOMEHKJIATypPa M M30MepHsd.
Oco6GeHHOCTH CTPOEHUSA U XUMUYECKUX CBONCTB MaJIbIX (IIUKJIOIPO-
maH, MUKJI00YTaH) M OOBIYHBLIX (IIMKJIOHMEHTAH, IMTUKJIOTeKCAH) ITU-
KJoaaKaHOB. CIIoCOOBI MOJNyUeHUA U IPUMeHeHNe IUKJI0AJIKaHOB.

Ankenbl. 'oMmosoruueckuii pAg aJlkeHOB, o0mias popMyJsa, HO-
MeHKJAaTypa. JJeKTPOHHOe U IIPOCTPAHCTBEHHOE CTPOEHUEe MOoJie-
KyJ aJKeHOB, Sp2-rubpuauMsalus aTOMHBIX OpOuTaliedl yriepomna,
o- u n-cBasu. CTPyKTypHasaA u reomerpuueckad (Yuc-mpaHc-) U30-
Mepusd. PusnUecKre CBONCTBA aJIKeHOB.

XuMuuecKkue CBOICTBa: peaKIMM IPUCOEeAWHEHUs, 3aMeIleHusd
B 0-IIOJOKEeHUe IIPU ABOMHOM CBA3UW, IMOJIUMEPU3AIUU U OKUCJIIEe-
HUsA. IIpedcmasneHue 0 MexXaHU3Me PeAKUUU IAeKmpo@duibHO20
npucoedunernus. Ilpasuio MapkoBHUKOBa. KauecTBeHHBIE peak-
U Ha ABOMHYIO CBA3b.

Croco0bI mOJIyUeHUA U IPUMeHeHe aJIKeHOB.

Anxanuensl. Knaccudukanusa arkagneHoB (COTPIKEHHBIE, U30-
JUPOBaHHBIE, KYMYyaupoaHHvle). OCOOEHHOCTU 3JIEKTPOHHOTO
CTPOEHUS W XUMUUECKUX CBOUCTB CONPAKEHHBIX IUEHOB, 1,2-
u 1,4-npucoenunenue. IlommMepusainus COOPSIKEHHBIX IUEHOB.
Crioco06bI moJIyueHusa U IPpUMeHeHe aJIKaaleHOoB.

Ankunsl. [oMmosoruuecKkuii psajn alKUHOB, o0mias ¢gopmyJa, HO-
MeHKJATypa U u3oMepusd. JJIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPO-
eHUe MOJIEKYJ] aJKWHOB, Sp-THOPMAMBAINS aTOMHBIX opOuTasiel
yriepona. PusnmyecKkre CBOUCTBA aJIKWHOB.

XuMHUUYeCKre CBOMCTBA: peaKIuU IIPUCOeAUHEHWs, TUMepHu3a-
MUY U TPUMEePU3aluu, OKUCJIeHusi. KucIoTHBIEe CBOICTBA aIKUHOB,
UMENINX KOHIeBYIO TPONHYIO ¢cBA3b. KauecTBeHHbIe peaKInU Ha
TPOMHYIO CBA3b.

Cmoco0ObI IMOJyUeHNA U IIPpUMeHeHNe aJIKNHOB.

ApomaTtuueckue yriieBomopoabl (apeHbl). 'omosiornuecKkuit psp
apeHoB, 00Iasa GopmMysaa, HOMEHKJIATypa U U30MepPUsa. DJIeKTPOH-
HO€ U IPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJbI OeH3osia. IIpasuno
apomMamuiLHOCmMu, NPUMepsvl apomamuieckux coedurHenuil. Pusu-
YyecKue CBOMCTBA apeHOB.
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XuMuJyecKue cBolicTBa 6€H30JIa U €r0 TOMOJIOTOB: PEaKI[uU 3aMe-
nieHusa B 0€H30JIbHOM KOJIbIlE W YIVIEBOAOPOAHOM paguKajie, peak-
IUU IIPUCOEeIUHEHUA, OKMUCJIEHNEe TOMOJIOroB OeHsosa. IIpedcmas-
JeHUue 0 MexXaHu3me pearyull ILeKmpopuabH020 3AMEULeHUS.
IIpencraBienue 06 OPUEHTUPYIONIEM IEHCTBUYN 3aMeCTHUTe el B OeH-
30JIbHOM KOJIbIle Ha IpUMepe aJKUJIbHBIX PAIUKAIOB, KAPOOKCUIIb-
HOM, THAPOKCUJIBHON, aMUHO- 1 HUTPOTPYIIIILEI, aTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XUMUUYECKUX CBOMCTB cTuUpoJa. [loammmepusarus
cTupoJia.

Crioco0BI MOJyYeHUA U NPUMEeHeHUe apoMaTUYeCKUX YIJIEBOJO-
pozoB.

Ilpuponusiii ras. IlonyTHbIe HeTAHBIE Tadbl. HeTh 1 €€ mpo-
ucxo:xkaenne. KaMeHHBI#I yTrojib U IPOAYKTEI €TI0 mepepaboTKHU.

Crioco6nI mmepepaboTKU He(THU: IIePEeroHKa, KPeKUHT (TepMuue-
CKUM, KaTaJIUTUUECKUI), puPOPMUHT, TUPOIU3. [IpOAYKTHI Iepe-
paboTku He@THU, UX IPUMEHeHNe B IPOMBIIIJIEHHOCTU U B OBITY.

T'enermueckasa cBA3H MEXKAY PA3JIHUUYHBIMU KJACCAMH YTJIEBOJO-
PomIoB.

AJIEeKTPOHHOE CTPOEHHNEe TaJIOTeHIIPOM3BOAHBIX YIJIEBOJOPOIOB.
Peaknuu 3amelrieHus rajoreHa Ha THUAPOKCOTPYIIITY, HUMPOZPYN-
ny, yuaxozpynny, amuHozpynny. HeiicTBue Ha rajoreHIPOU3BO-
OHBIE BOJHOTO U COMPTOBOTI'O pacTBopa Iéysouu. BaaumoneicTeue
OUTAJIOTEHAJIKAHOB C MarHueM W HMuHKoM. IIoHamue o memadJJio-
opzanuueckux coeduHeHusx. Vicmomb3oBaHue TaJOTEHIPOM3BOMI-
HBIX YIVIEBOJOPOMOB B OBITY, TEXHUKE U IPU CUHTE3€ OPTaHUUYECKUX
BeIIEeCTB.

JKCcIIepuMeHTaJbHbIe METOAbl M3YUEeHNs BEIeCTB M MX IIpeBpa-
IeHN: udydeHne (QU3NIECKUX CBOMCTB yIVIEBOLOPOLOB (PaCTBOPH-
MOCTB), KQUeCTBEHHBIX PEeaKIIUi yIVIeBOJAOPOJOB PA3INUYHBIX KJIAC-
coB (obeciiBeunBaHMe OPOMHOM WJIM HOAHOI BOABI, pPacTBOpa
mepMaHTaHaTa Kajis, B3aUMOJeHCcTBYe alleTU/ieHa ¢ aMMUAUYHBIM
pactBopoMm okcuja cepebpa(l)); xauecTBeHHOe OOHapy:KeHUE yIJIe-
poza 1 BOAOPOJAA B OPTAaHUUECKUX BENIeCTBaX; MOJyUYeHUe dTUJIEHA
U U3yUYeHUe ero CBOMCTB; O3HAKOMJIEHME C KoJleKIuaMu «HedTsb»
u «YToJib», ¢ 00pasllaMu IIJIACTMACC, KAYYYKOB 1 PE3WHBI; MOe-
JUPOBaHWE MOJIEKYJ YIVIEBOJAOPOAOB U TaJIOTEHIPOU3BOAHBIX yTJIe-
BOJIOPOJIOB.

Kucaopoaconep:xaiiue opraHnYecKne COeTuHEeHU T

Ilpegensubie omHOaTOMHBIEe cnupThl. CTpoeHme MoOJIeKyJT (Ha
npuMepe MeTaHoJa U 9TaHoJia). ['oMmosornueckuit pan, oodimaa gop-
MyJa, U30Mepusi, HOMeHKJIaTypa U Kiaaccuduramus. PusnyecKue
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CBOIiCTBA IIPEAEJbHBIX OJHOATOMHBIX CIIMPTOB. BOOOpPOIHbIE CBA3H
MeKIy MOJEeKYJaMU CIUPTORB.

XuMuuecKue CBOICTBA: peaKIluy 3aMeIleHus, AeTHuapaTalluu,
OKUCJIEHUA, B3BaNMOAeICTBYE C OPTaHUUYEeCKUMU U HEOPTaHUUECKU-
mu Kucjaoramu. KauecTBeHHasi peaKIiusi HA OJHOATOMHBIE CIIUPTEI.
HeiicTBue sTaHOJa M MeTaHOJa HA opraHmaM dejoBeKa. CrocoObl
TOJIyUeHUA U IIPUMeHeHre OJHOATOMHBIX CIIMPTOB.

IIpocTrie apuphl, HOMeHKJAaTypa u nsomepusd. OcodbenrnocTu Q-
3UUYECKUX WM XUMUYECKUX CBOMCTB.

MuoroaToMHbIe COUPTHI — 3TUJIEHTVIMKOJIL U TIUIEepUH. Pusu-
YecKHe W XMMHUYECKHe CBOMCTBA: peaKkIlU 3aMeIleHNs, B3auMO-
IeficTBUE C OPTAHUYECKUMU U HEOPTAaHUUYECKUMU KMCJIOTAMU, Ka-
yecTBeHHAsA PeaKI[usi HA MHOrOaTOMHBIe CIuPThI. [Ipedcmasnenue
0 MexaHu3Mme peaKyuil HYKaeopuabHoz0 3ameu,eHus. [lelicTBue Ha
opranmusM uyejoBeKa. CIoCOOBI HMOJIyUYeHUA UM IPUMEHEeHWe MHOTO-
aTOMHBIX CIHPTOB.

®denon. CTpoeHuMe MOJIEKYJbl, B3aMMHOE BJIUSHNE THUIPOKCO-
rpynmnsl u 6eH30JbHOrO Aapa. Pusuyeckue cpoiicTea denosaa. Oco-
GeHHOCTH XMMHUYECKUX CBOUCTB (peHosa. KauecTBeHHBIE peaKIlUU
Ha Qenos. TokcumuHOCTDL (heHOSAa. CIIOCOOBI TOMYyUYeHUA U IPUMeHe-
HHue Qenosa. PeHoadopMaabIeruaHass CMOJIA.

Kap6oHunrHble coefUHEHUST — aJbJeTUIbl 1 KeTOHBI. DJIeKTPOH-
HOe CTpoeHMe KapOOHUJIBLHOM Ipynnbl. [oMoIorTnYecKye PSAAbI ajlb-
IeTuI0B U KeTOHOB, 00Iaa opMyJia, M30Mepusa M HOMEeHKJIaTypa.
dusnuecKure CBONCTBA aJbIernA0B M KETOHOB.

XumMuuecKue CBOMCTBa aJabIeTUA0B 1 KETOHOB: PeaKI[UU IIPUCO-
enuHeHUuA. [Ipedcmasierue 0 MexaHu3me peaKyuil HYKaeopuibHO-
20 npucoedurnenus. OKuCIeHNe aJbIeTuA0B, KaueCTBeHHBIE peak-
Uy Ha aabaeruabl. CIroco0bl HOJMYYEHUS U IPUMEeHEeH!Ee aJIbIAETuI0B
M KETOHOB.

OnHOOCHOBHBIE IIpefesbHbIe KapOOHOBBIE KHCJIOTHI. OcoOeHHO-
CTH CTPOEHUWA MOJIeKYJ] KapOOHOBBIX KHUCJIOT. Vsomepus U HO-
MeHKJaTypa. PusnuecKre CBOMCTBA OJHOOCHOBHBIX IIPeNeIbHBIX
KapOOHOBBIX KUCJOT. BomopoAHbIE CBA3U MEKIY MOJEeKYyJIaMu Kap-
GOHOBBIX KHCJIOT.

XuMuuecKrue CBOMCTBA: KUCJIIOTHLIE CBOMCTBA, pPeaKIIUsa 3Tepu-
dbuKamumy, peakiiuyu ¢ y4acTueM yIJIeBOJAOPOIHOIr'0 pamuKaJa.

Oco6eHHOCTH CBOHCTB MYPABbUHON KUCJIOTEHI.

ITonsTHE O TPOMBBOAHBIX KAPOOHOBBIX KUCJIOT — CJIOMKHBIX 3(hu-
pax, aneudpudax, zanozenaHzudpudax, amudax, HUMPULAX.

MHuoroob6pasue KapOoHOBBIX KUCJIOT. OCOOEHHOCTH CBOMCTB HeIIpe-
IeJbHBIX M apoOMaTHUYeCKUX KapOOHOBBIX KMCJOT, AUKAPOOHOBBIX
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KHCJIOT, TUAPOKCHUKAPOOHOBBIX KHCJIOT. lIpeicTaBuTesn BBICIIIIX
KapOOHOBBIX KHCJIOT: CTeapUHOBAasd, MAJIbMUTHUHOBAsA, OJIEMHOBAsd,
JUHOEe8AS, JUHOJLeH084S KUCIOThI. CIIOCOOBI MOTYUEeHUA U IIPUMe-
HeHre KapOOHOBBIX KUCJOT.

Cinosxkuble 3¢upsnl. ['omosornueckuili psajg, oodiias popMysia, M30-
Mepusi ¥ HOMEHKJaTypa. ®PuandyecKne M XUMUYECKHEe CBOIiCTBa:
TUAPOJN3 B KUCJIOU U IEJIOUHOM cpene.

Kupri. Crpoenne, pusudecKkue U XUMUUECKIE€ CBOMCTBA KU POB:
TUAPOJN3 B KUCJIOU U IeJouHoi cpeae. OcCOGEHHOCTH CBOMCTB K-
POB, cofieprKallliX OCTATKU HEeIpedeJbHbIX KUPHBIX KUCIOT. JKUpBI
B IpUpOIeE.

MpbL14 KaK COJIM BBICIIUX KapOOHOBBIX KICJIOT, UX MOIOIEe Iei-
crBue. Ilonamue o cunmemuueckux moruwux cpedcmsax (CMC).

O61ass xapakTepUCTUKA yriieBoaoB. Kiaccudukanus yriieBogoB
(MOHO-, IV- ¥ TOJUCAXAPUIBI).

Monocaxapuabl: TII0OK03a, GPPYKTO3a, 2a1aKMo3a, pubosa, 0e30k-
cupuboza. PusmyecKme CBOWUCTBA MW HaAXOXKJEHUE B IIPUPO/IE.
dorocunTes. Onmuueckas usomepus. Koavuamo-uennas maymo-
Mepus HA npumepe MOJAEKYAbL 2Ja10K03bl, npoexuuu Xeyopca,
o- U B-anomepovl 2A0KO3bL.

XuMHUUYecKre CBOWCTBA INIIOKO3bI: PEAKIIUM C yUYACTHEeM CIIMPTO-
BBIX W aJbJeTUIHOH I'PYII, CIMPTOBOE M MOJIOUHOKUCJIOE GposKe-
Hue. IIpuMeHeHUe TUIIOKO3BI, €€ 3HaUeHNe B JKU3HeAeATeIbHOCTU
opraHu3Ma.

Hucaxapuapl: caxaposa, MaJbTo3a U Jakmosa. BoccranaBiausa-
Ioll[e W HeBOCCTaHaBJMBAIOIINE AUcaxapuibl. [MaApon3 Aucaxa-
pumoB. Haxo:xaenue B IpUPOJe U IPUMeHEHUeE.

ITosmcaxapuppl: KpaxmaJi, INIMKOTeH U Iesurosao3a. CrpoeHue
MaKpPOMOJIEKYJ KpaxmaJjia, [NINKOreHa U I1eJLII0JI03bl. PusudecKue
CBOICTBa KpaxMaJia U IeJIII0JI03kI. XMMHUUEeCcKHue CBOCTBA KpaxMa-
Ja: TUAPOJIN3, KAUeCTBEHHAA PeaKI[Us C MOAOM. XMMHUUECKUe CBO-
CTBa IeJLIIOJIO3BI: TUAPOJINS, IOJyUeHre 3(PUPOB IeJIso3sl. I1o-
HATHE 00 NCKYCCTBEHHBIX BOJOKHAX (BMCKO03a, alleTaTHBIN IIEIK).

IKcIepuMeHTAJbHbIE METOABI M3YUEeHUs BEIeCTB M MX IpeBpa-
II[eHU: PACTBOPUMOCTDL DA3JIMYHBIX CIUPTOB B BOJEe, B3aUMOJeli-
CTBHE 9TaHOJIa C HATPHEM, OKHCJeHNE STUJOBOTO CIIMPTA B ajbje-
TU HAa PacKaJIEHHOW MeOHOII HPOBOJIOKE; OKHCJEHUHE STUJIOBOTO
cuupTa AUXPOMAaTOM Kayus (BO3MOKHO HCIIOJb30BaHUE BHIeOMA-
TepHuaJioB); KaueCTBeHHbBIE PEaKIINI Ha aJIbAeTUIbI (C THAPOKCUIOM
nuammuicepebpa(l) u rugpokcugom menu(Il)); pearius rauiepu-
Ha ¢ ruapokcuaom Menu(Il); xuMmuyecKkue CBOMCTBa pacTBOpa yK-
CYCHOIi KMCJIOThI; B3aMMOJeliCTBIE PAacTBOPAa IVIIOKO3bI C TUAPOKCH-
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nom wmenu(Il); BlammopeiicTBMe KpaxMmajia C WOIOM; peIlleHUe
SKCIIEPUMEHTAJbHBIX 3agau 1o TeMaM «CoupThel u heHOIBI». «Kap-
60HOBBIe KUCJOTHI. CJIOKHBIE d(UPHI».

A3oTcomep:kaiine opraHuYeCKNe COeTUHEeHU T

AMUHBI — OopraHnuecKue IIpou3BOAHLIe aMMuaka. Kinaccupuka-
U aMUHOB: adudaTnyecKre U apoMaTuuecKue; IepBUYHbIE, BTO-
puunbie u TperuuHblie. CTpOeHWE MOJIEKYJ, 00Iasa (opmyaa, u30-
Mepud, HOMEHKJIaTypa U (Pu3uUYecKUe CBONCTBA. XUMUUYECKOE
cBoiicTBa anudaTUUYeCKUX aAMUHOB: OCHOBHBI€ CBOIMCTBA, AJIKUJIM-
poBaHme, B3aUMOAEHCTBUE IIePBUYHBIX aMUHOB C a30TUCTOMH KHUCJIO-
Toit. Com aJIKUIaMMOHMUS.

AHUIVH — OpeacTaBUTESb aMUHOB apoMaTudecKoro pazga. Crpo-
eHyve aHuUJAWHA. BsauMHOe BINAHNE IPYIII ATOMOB B MOJIEKYJIe aHM-
auHa. OcoGeHHOCTM XMMHUYECKUX CBOMCTB aHUJIMHA. KadecTBeH-
HbIe PeaKIuy Ha aHUJIWH.

Cmoco0bl IMONyUeHUA W IIPUMeHeHNe aJau@aTudecKUX aMHHOB.
ITonryuenue aHMIMHA U3 HUTPOOEH30JIA.

Amunokucaorsl. HomeHKIaTypa u nsomepus. OTaeabHbIe Ipe-
CTABUTEJIN O-aMUHOKWCJOT: TVIMIINH, aJaHUH, eHUJANAHUH, Ce-
PUH, 2aymamMuHo8as KUCLOMA, AU3UH, yucmeuH. Onmuyeckas
usomepuss amuHorkucaom: D- u L-amunokucsiomoer. PusuyecKue
CBOIiCTBa aMUHOKUCJIOT. XUMHUUYECKNEe CBOMCTBA aMUHOKUCJIOT KaK
aM(OTEPHBLIX OPTAHUUYECKUX COeAUHEeHN, PeaKIud IMOJTUKOHIeHC Ca -
nuu, obpasoBaHINe MENTUAHON CBA3U. BMOJIOTMUYeCKOe 3HaueHU’e
aMuHOKUCJI0T. CUHTEe3 M ruApOoJIN3 IIEeIITUI0B.

Benku kKak mnpupomHble moaumepbl. IlepBuuHAasi, BTOpWUYHASA
¥ TpeTHYHAsA CTPYKTypa 0esIKoB. XMMHUECKNEe CBOMCTBa OEIKOB:
TUAPOSN3, JeHATypaIlusa, KaueCTBeHHbIE pPeaKIIuy Ha OeJIKu.

ITonamue 06 azomcodeprcauiux zemepouuKIULeCKUX coeduHe-
Huax. ITupumuduHo8sle U NYpuHo8vle OCHOBaHUS. Hyrkaeunosvle
Kucaomul: cocmas, cmpoerue u 0U0L02u4ecKas poJb.

JKCIIepuMeHTaJbHbIe METOAbl M3YUEeHUs BEIeCTB M MX IIpeBpa-
IeHuii: pacTBopeHUe OeJKOB B BoZe; JeHaTypanud OelKOB IIpU
HarpeBaHWU; I[BETHbIE PeaKIuu Ha OeJKU; pellleHre dKCIepPHuMeH-
TAJBHBIX 3a7au IO TeMaM «A30Tcofep:kalliie OpraHuvYecKue co-
equHeHUA» U «PacmodHaBaHue OPraHUYEeCKUX COeIUHEHUM » .

BbICOKOMOIEKYIAPHbIE COETUHEHUST

OCHOBHBIE IOHATUSA XNUMHUHU BHICOKOMOJIEKYJISPHBLIX COeqUHEHMIMA:
MOHOMED, HOJHUMEDP, CTPYKTYPHOE 3B€HO, CTEIeHb II0JINMePU3aIun,
CpenHAsa MOJIeKyJapHasa macca. OCHOBHbIe METOILI CHHTE3a BBLICO-
KOMOJIEKYJISIPHBIX COeAUHEHUI — IMOJNMEepU3aud U IOJUKOHIeH-
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canusa. IIpedcmasnenue o cmepeopezyrapHocmu U HA0MOJLEeKYLAD-
HOll cmpyKmype NOJLUMEPOS, 3A8UCUMOCMb CE0IlcmE NOoLUMEPO8
om UX MOJNEKYAAPHO20 U HAOMOLEKYLAPHOZ0 CMPOCHUS.

ITonumepubie MaTepuasbl. [ImacTmaces! (ITOJTUATUIIEH, TTOJIAIIPO-
OUJIEH, TOJUBUHUJIXJIOPU, IMOJUCTUPOJ, IOJUMETUIMETAKPUIAT,
TOJUKapOOHATEI, TOJUITUIIeHTepedTaIaAT). YTUINIAUA U TIepepa-
00OTKa IJIacTUKA.

JjacTOMEpPHI: HATYPAJbHBIN KaydyK, CUHTETUYECKNE KayIyKU
(6yTamreHOBBIN, XJIOPOIIPEHOBLIH, N30IIPEHOBLIN) U CULUKOHbL. Pe-
3UHA.

Bosiokna: maTypasabHBIE (XJIOIOK, IIEPCTD, IIEJK), MCKYCCTBEH-
Hble (BHCKO3a, alleTaTHOe BOJOKHO), CHHTEeTHYecKue (KampoH
¥ JaBCaH).

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

IKcIepuMeHTAJbHBIE METOABI M3YUYEHUs BEIIECTB M UX IIpeBpa-
I[eHN#: O3HAKOMJIEHME C O0paslaM¥ IPUPOAHBIX U HCKYCCTBEH-
HBIX BOJIOKOH, ILJTaCTMAacC, Kay4yKOB; pellleHue 3KCIIePUMEeHTAab-
HBIX 3a/a4 1o TeMe «Pacmo3HaBaHMe IJIACTMAacC X BOJOKOH».

Pacuémmnuoie 3adauu

Haxo:xaeHue MOJIeKYIAPHOM (POPMYJIbl OPraHUYECKOT'0 COeIuHEe-
HUS 110 MacCCOBBIM JOJIAM 3JIEMEHTOB, BXOAAIINX B €ro COCTaB; Ha-
XOMKIEHNEe MOJIEKYJAPHON (hOopMYJabl OPraHUYECKOT'O0 COeIMHEeHUS
o macce (00 bEMY) IPOAYKTOB CTOPAHUA; IO KOJUUECTBY BeIllecTBa
(macce, 00'bEMY) MPOAYKTOB PEAKIIUU U/UJIU UCXOJHBIX BEIIEeCTB;
YCTaHOBJIEHUE CTPYKTYPHOM (DOPMYJIbI OPraHNYEeCKOT'0 BEIlleCTBa Ha
OCHOBE ero XMMUYEeCKUX CBOMCTB UJIM CIIOCOOOB IOJYyUYEHUS; OIpe-
IeJIeHre OOJM BBIXOJA IIPOAYKTA PEaKIuU OT TEOPETUYECKH BO3-
MOJKHOTO.

Mesxnpedmemnwie céa3u

Peanusanusa meXnIpeIMeTHBIX CBA3EN IIPU M3YUYEHUU OpraHUYe-
cxoii xumum B 10 KJjacce ocyIecTBAsSeTCA Yepes3 HCIIOJIb30BaHMTE
KakK OOIIMX eCTeCTBeHHO-HAYUHBIX IMOHATHUM, TaK U IMMOHATUMH, IPU-
HATBIX B OTAEJIBHBIX IIpeaMeTaX €eCTeCTBEHHO-HAYy4YHOI'O ITUKJIA.

Obuwue ecmecmeeHHO-HAYUHble NOHAMUS: SABJIEHUE, HAYUHBIN
dakrT, rumoresa, Teopus, 3aKOH, AHAJINS3, CUHTE3, KJIaCCUPUKAIINI,
HaOJIIOeHne, N3MEePEeHNe, SKCIePUMEHT, MOAe/b, MOAEJINPOBaHUE.

Ddusuka: MaTepus, aToM, SJIEKTPOH, IIPOTOH, HEHATPOH, MOJIEKY-
Jia, SHepreTUYeCKUi YPOBEHb, BEIleCTBO, TEJI0, 00BEM, arperaTHoe
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COCTOSIHME BeIlleCTBa, (hU3UUYECKUE BEINUYUHBI, eIUHUIBI U3Mepe-
HUfA, CKOPOCTDb, DSHEPTHUA, Macca.

Buonozua: KiIeTKa, opraHmusM, sKocucrteMa, 6mochepa, meradbo-
JU3M, HACJIEJCTBEHHOCTh, ABTOTPOMHBIH ¥ TeTepOTPOMHBIN THUII
nouTaHusa, OpoxeHue, (POTOCHUHTE3, AbIXaHWE, OEJIKU, YIIeBOIBI,
JKUPBI, HYKJEeMHOBbIE KUCJIOTHI, (DePMEHTHI.

T'eozpagus: monesHbIle NCKOIIaeMble, TOIJINBO.

TexHonozus: TIUIIEBbIE IPOAYKTHI, OCHOBBI PAIlMOHAJIBLHOTO ITH-
TaHUsA, MOIOII[ME CPEeJCTBa, MaTePUaabl U3 UCKYCCTBEHHBIX W CUH-
TeTUYEeCKUX BOJIOKOH.

11 KJIACC. OBLIAA U HEOPTAHUYECKAA XUMKNA

TeopeTnuyecKkue OCHOBBI XMMUHU

Atom. CocTaB aTOMHBIX Alep. XUMHUUYECKUN 3jaeMeHT. M130TonbI.

Kopnyckyanapro-60aH0601 Oyanrusm, 0680ilcmeeHHas npupooa
anexmpora. CTpoeHMe BJIEKTPOHHBIX O0OJIOUEK aTOMOB, KEAHMO-
8vle yucaa. dHepreTuuecKre YPOBHU U IMOAYPOBHU. ATOMHEBIE Op-
ouranu. Kimaccuburamus XUMUYECKUX dSJIeMeHTOB (s-, p-, d-,
f-asnements). Pacnpenenenue sJIeKTPOHOB II0 aTOMHBIM OpOHUTAa-
JAM; NPUHYUN MUHUMYMA dHepzuu, npurnuyun Ilayau, npasuno
Xynoa. DIeKTPOHHBbIE KOHMUTYpPAIMN ATOMOB 3JIEMEHTOB IIEPBO-
TO—YeTBEPTOro IIePUOJA0B B OCHOBHOM U BO30YKIEHHOM COCTOS-
HHUU, SJIEeKTPOHHLIE KOH(PUTYpPAI[UN MOHOB.

ITonamue 06 sHepzuu UOHU3AUUU, IHEP2UU CPOOCMEA K K-
MpoHY. DIEKTPOOTPUIATETHHOCTS.

Ilepuoguueckuit 3axoH u Ilepuoanueckas cucreMa XUMHUUYECKUX
snemenToB I[. M. MengeneeBa. CBA3H HepUOAMYECKOTO 3aKOHA
u IlepuogmuecKoil cuCTeEMbI XUMUUYECKNX 3JIEMEHTOB C COBPEMEH-
HOUW Teopuell CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS
CBOWICTB XMMHUYECKHX BJEMEHTOB M 00pasyeMbIX MMH IIPOCTBIX
¥ CJOXKHBIX BEIeCTB IO IPYIIIaM U mepuogaM. S3HaUeHNe IIePUOII-
yeckoro 3axkoHa Il. I. MenugeseeBa.

XuMnuecKas CBA3b. BUALI XMMHUUECKOH CBA3M: KOBaJIeHTHAA,
HOHHAadA, MeTajinuecKkas. MexanusMbl 00pa3soBaHUA KOBAJEHTHOMR
CBSA3H1: OOMEHHBIN 1 JOHOPHO-AKIeITOPHBI. OHEePTUA U AJINHA CBA-
3u. ITonsgpHOCTDH, HATTPABIEHHOCTb M HACBIIIIaeMOCTh KOBAJEHTHOM
ceasu. Kparubie cBasu. Bomopoauas cBasb. MeXMOJIEKYJIIpHBIE
B3aUMOJIENICTBU .

BanenTHOCT, M BaJIeHTHBIE BOSMOYKHOCTH aToMOB. I'ubpudusa-
uus amomnuvlx opoumaaneii. CBA3b BIEKTPOHHON CTPYKTYPHI MOJIE-
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KyJ C UX FeOMeTPUUYECKUM CTpOoeHueM (Ha IpuMepe COeIUuHEeHUI
9JIEMEHTOB BTOPOTO IIepuoja).

IlpeacraBienre 0 KOMILIEKCHBIX coemmHeHuAX. CocTraB KoM-
IJIEKCHOTO MOHA: KOMILIEeKCcooOpasoBaTeab, JUTAHABI. Koopduna-
YuoHHoe yucno. Homenknamypa komnaerxcrvix coedunenuil. 3na-
yeHue KoMNnaeKcHulx coedurnenuil. ITonamue o K0OpOUHAUUOHHOLL
Xumuu.

BeilmecTBa MOJIEKYJIAPHOTO M HEMOJEKYJISIPHOTO CTPOEHUA. TUIIBI
KPUCTALINUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BeIlecTB.

ITousaTue o gucmepcHBIX cucTeMax. VICTUHHBIE pacTBOpbl. I1ped-
cmasaernue 0 Koaaoudnsvtx pacmeopax. Coco0bl BEIPAKEHUA KOH-
IMeHTpanuyu PacTBOPOB: MaccoBas JOJIsI BelllecTBa B pPacTBOpPe, MO-
JsIpHAs KOHIleHTpanusa. HachlileHHbIe 1 HeHaChIIIIeHHbIe PACTBOPHI,
pacTBOpUMOCTh. KpucTaiaoruaparsl.

Knaccupuranmua m HOMEHKJATypa HEOPTAHUUYECKUX BeIecTB.
TpuBmanbHble Ha3BAHUA OTAEJbHBIX IPEACTABUTEIEeH HeopraHude-
CKHUX BeIIEeCTB.

Kraccupukanus XxuMuuecKuX peakiiuii B HEOPraHUYEeCKOH U op-
TaHUYEeCKON XMMHUU. 3aKOH COXPAaHEHUSA MacChl BEIeCTB; 3aKOH
COXpaHeHUs U IPeBPAIeHUA SHePTUU IIPU XUMUUYECKUX PeaKIuAX.
TennoBrie ad@deKTbl XUMHUECKUX peakiuii. TepMoxuMHUUecKUue
YPaBHEHUs.

CKOpPOCTh XUMHUUECKOM peaKkIiuu, eé 3aBUCUMOCTD OT PA3JIUUHBIX
daxTopoB. ['oMoreHHbIe U TeTepOTeHHBIe peaknuu. KaTamus u Ka-
TaJIN3aTOPLI.

O6paTuMmble 1 HeoOpaTUMbIe peaKIIuu. XUMUUEeCKOe PaBHOBECHeE.
Koncmaunma xumuyeckozo pasrosecus. PaxTopbl, BIUAIONNE HA
TOJIOJKeHVEe XWMUYECKOTO PAaBHOBeCHA: TeMIepaTypa, AaBJlieHue
¥ KOHIIEHTPAIMU BEIeCTB, YUYACTBYIOININX B peaxkiuu. IIpuHruno
Jle Ilarense.

AyeKTpoauTnUecKad gucconuanud. CuibHbIe U ciiabble SJIEKTPO-
autbl. CTenieHb auccornuanuu. HonHoe npousgedernue odvt. Cpena
BOIHBIX PaCTBOPOB: KHCJIOTHAS, HeHUTpajbHAas, IeJouYHasi. Bomo-
ponubiii mokasartenb (pH) pacrBopa. 'maposms coseii. Peakmuum
HOHHOTO OOMeHa.

OKUCINTETbHO-BOCCTAHOBUTEAbHBIE peakiiuu. CTenmeHb OKMUCJIe-
Husi. OKUCINUTEIb U BOCCTAHOBUTEIb. IIpoliecchl OKUCIEHUST U BOC-
cTaHOBJeHUA. BarkHelIIne OKUCIUTENN U BocCTaHOBUTE . MeTox
3JIEKTPOHHOTO OajsiaHca. JJIEKTPOJIN3 PACTBOPOB M PACILJIABOB Be-
IIeCTB.

IKCcIepuMeHTAJbHBIE METOAbl M3YUYEHMs BeIeCTB M MX IpeBpa-
HIeHuii: pasjoKeHHe IMePOKCHIa BOAOPOAa B IIPUCYTCTBUU KaTa-
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JAU3aTOpa; MOAENN KPUCTAIINYECKUX PEIINETOK; IIPOBEIeHe Peak-
Ul MOHHOTO O0MeHa; oIpelesieHre CPeAbl PACTBOPOB C IIOMOIIIBLIO
VHANKATOPOB; M3YUYEHNEe BJIUSHUA PA3JINUYHBLIX (PAKTOPOB Ha CKO-
POCTb XMMHUYECKON PeaKIMK U IIOJIOMKEeHNEe XMMUUECKOro PaBHOBE-
cus.

Heoprannueckasa xumMusa

Ilonoxxerme HemeTana0B B llepmogmyecKoil cucTteMe XUMUYeE-
ckux asnemeHTOB I[. YI. MeHmeneeBa 1 0COOEHHOCTU CTPOEHUS UX
aTomoB. PusnuecKue CBOMCTBA HEMETAJJIOB. AJIJIOTPOIIUA HeMe-
TaJgJa0B (Ha IpUMepe KHcaopoaa, cephl, pochopa u yriepoza).

Bozopoz. Ilonyuenne, (pusuueckmre 1 XuMuiecKkre CBOMCTBA: pe-
aKIMM C MeTaJJlaMM M HeMeTajlJlaMt, BOCCTAHOBUTEJbHBIE CBOM-
crBa. 'mppunsl. TonauéHble diemeHmbl.

Tamorensi. HaxosxaeHune B Ipupoje, CIIOCOObI MOJIyUeHU A, (DU3U-
YecKHe U XUMUUYecKHe cBoiicTBa. I'ajoreHoBomopoabl. BaskHeime
KUCJIOPOJicoAep KaIlie COeIUHEHUs TaJoreHoB. JlabopaTopHbie
¥ OPOMBINIJIEHHBIE CIIOCOOBI ITOJYUEHUs rajoreHoB. IlpumeHeHUe
TaJIOT€HOB U UX COeAUHEHUI.

Kucmopon, o3ou. JIabopaTopHbIe U IIPOMBINLIEHHELIE CIIOCOOBI II0-
Jy4YeHUs Kucjiopoga. PusmvyecKre 1 XUMUUYECKUe CBOMCTBA U IIPU-
MeHeHUe KucJjopoga u o30oHa. OKCUABI 1 ITEePOKCHUIBI.

Cepa. HaxoxaeHnune B IPUPOMIE, CIIOCOOBI IIOJYyUYeHUs, (PU3uUe-
CKMe M XmMuueckue cBoiictBa. CepoBomopon, cyiabpuabl. Oxcupm
cepri(IV), oxkcun ceppr(VI). CepHucrasa m cepHas KUCJOTHI U UX
conu. OcOOEHHOCTH CBOMCTB CEPHOI KHCIOTHI. IIpruMeHeHMre cepbl
U eé coeqVHEeHU.

Aszor. HaxokIeHrue B IIPUPOJAE, CIOCOOBI IOJYyUeHUus, (pusmue-
CKHe U XUMUUYecKue cBoiictBa. AMMuak, Hutpunbl. OKCcuabsl a3ora.
ABoTucras m asoTHass KHUCJOTHI U UX couu. OCOOEHHOCTU CBOICTB
a30THOI KUCJIOTHI. [IprMeHeHMe a30Ta U eT0 COeAUHeHUH. A30THBIE
yIo0OpeHus.

dochop. HaxoxxkaeHue B IpUPOJe, CIIOCOOBI MOJYUYeHUs, (PU3U-
yecKHe U XmMuyeckue cBoiicTBa. Pochuasl m dochur. Orcugb
docdopa, pochoprasa rkuciora u e€ conu. MemagochopHas u nu-
pogocghopraa kKucaomowi, ocopucman u @Gocpoprosamucmas
kucnomost. IIpumenenue ¢ocdopa u ero coeguHenuii. @ochopHbie
yaoOpeHuns.

Yriepon, HaxoMkIeHHEe B OPUPOAe. AJJIOTPOHHBIE MOAU(DPUKA-
nuu. PusnuecKre U XUMHUUYECKNE CBOMCTBA IPOCTHIX BEII[eCTB, 00-
pasoBauubIX yriepogom. Oxcun yriaepona(ll), okcun yrimepoma(IV),
yroJbHas KUCJI0Ta U €€ cou. AKTUBUPOBAHHBIN yroJb, a0copouus.
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Dynnepenst, zpagen, yzaepodnvie Hanompybxu. IlpuMmeHeHE IPO-
CTBIX BEIIeCTB, 00Pa30BaHHBIX YIJI€POAOM, U €r0 COeqUHEeHUI.

Kpemunii. HaxoxaeHue B IIPpUPOJie, CIIOCOOLI ITOyUYeHUA, (DU3U-
yeckue u xuMmdyeckue cBoiictBa. Okcun xpemuua(IV), xpemuaue-
Bad KHUCJIOTA, CUJIUKATHL. [IpuMeHeHIEe KDEMHUSA U €T'0 COeIUHEeHUH.
CrekJjo, ero moJsiyuyeHue, BUABI CTEKJIA.

Ilono:xerme merasniaoB B IleprogmuecKoil cucTeMe XUMHUUYECKUX
saeMeHTOB. OCOOEHHOCTH CTPOEHUS JJEKTPOHHBIX 000JI0OYEK aTo-
MOB METAJIJIOB.

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

Ob61ue pu3nUecKre CBOMCTBA METAJLJIOB. [IprMeHeHe MeTaJLJIOB
B ObITy U TexHUKe. CIIJIaBBl METAaJLJIOB.

AIeKTPOXUMUYECKUHN PAA HaANpAKeHU# mMerayaoB. O6iue cmo-
COOBI TOJIYUEHHUS METaJJIOB: TUAPOMETAJIIYPIrusi, MTUPOMETaJIyp-
Tus, dJeKTpoMeTaayprud. IloHaTre o Koppo3uu merasiaoB. Cmo-
COOBI 3aITUTHI OT KOPPO3UU.

O6mraa xapakrepuctuka metajaiaoB IA-rpynnsl IlepuommnuecKkoit
CHUCTEMBI XMMHUYECKUX dJeMeHTOB. HaTpuil m Kaamii: mosrydyeHue,
dusuvecKure U XMMUYECKHE CBOMCTBA, IPUMEHEHUWe HPOCTHIX Be-
IIeCTB U UX COeTUHEHUN.

O61aa xapakrepuctuka merasaoB ITA-rpymnnsr Ilepuomuueckoi
CHCTEeMbI XUMUYECKUX 9JeMeHTOB. Maruuii 1 KajJbluil: MoJyUYeHue,
dusumuecKue 1 XUMHUYECKIe CBOMCTBA, IIPUMeHeHMe IIPOCTHIX BEIeCTB
u ux coeguHenuii. sJKECTKOCTL BOABLI 1 CIIOCOOBI €€ yCTpaHeHUA.

AnoMuHUi: noaydyeHue, GU3NUECKNe U XUMHUUECKUe CBOMCTBA,
IpUMeHeHMre IIPOCTOTO BeIlecTBa 1 ero coeauHenunii. AmMmdoTepHbie
CBOMCTBA OKCHIA U THUAPOKCHUAA AJTIOMUHUA, TUIPOKCOKOMIIIEKCHI
AJTIOMUHUA.

O6masi xXapaKTepPUCTHKA METaJJIOB IO00UYHBIX IOATPYIII
(B-rpynn) Ilepuoguueckoil cUCTEMBI XMMUUECKUX DJIEMEHTOB.

duznuecKrue 1 XUMUYEeCKNe CBOMCTBA XpPOMa M ero COeJMHEeHUMA.
Oxcunel m ruapoxcunbl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpo-
MaThl U OUXPOMAaThI, UX OKUCJIUTEJbHBIe cBolicTBa. IlosyueHme
U IpUMeHeHUue XpoMa.

duznuecKrue U XUMUYeCKHe CBOMCTBA MapraHiia 1 ero coeaunHe-
Huii. BaxxkHeimue coequuenus mapranna(ll), mapranma(IV), map-
rauna(VI) u maprauma(VII). IlepmanranaT Kajaus, ero OKUCJINTEb-
HBIE CBOIICTBA.

PusnyecKUe 1 XUMHUUYECKIe CBOMCTBA sKeJje3a 1 eTo COeJUHEeHNM.
Oxcunpl, ruapoxcunbl u conu xkenesa(ll) u xemnesza(Ill). ITomyue-
HUe U IpUMeHeHUe JKeJjie3a U ero CIJIaBOB.
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dusnuecKrue U XUMHUUYECKUE CBOMCTBA MeIu U €€ cOoeJUHEeHU.
ITonyuenue u mpuMeHeHNe MeOU U €€ COeqUHEeHNA.

IHuaK: monyuenue, GuUaUUECKUe U XUMHUUYECKUE CBOMcTBa. AM-
doTepHBIe CBOMCTBA OKCHUIA W TMAPOKCHUIA IHUHKA, I'MIPOKCOKOM-
IJIeKCchl MUHKAa. IIpruMeHeHre [ITHKA 1 er0 COeqUHEeHIH.

JKCcIepuMeHTaJbHbIe METOAbl M3YUEHUA BEIeCTB M MX IIpeBpa-
IeHN: n3ydyeHne oOpasoB HEMETAJLIIOB; FropeHue cepsl, docdopa,
JKejie3a, MarHuUs B KHCJOPOe; M3yueHUe KoJaeKIuum «MeTasibl
W CILJIaBbI»; B3aUMOJEMCTBUE IMEeJOYHBIX U IEJOUYHO3eMeJIbHBIX
MEeTaJIJIOB C BOMOI (BO3MOJKHO MCIIOJb30BaHUE BUIEOMATEPUAJIOB);
B3aMMOJIelicTBUE IIMHKA U JKejie3a C PpacTBOpPaMM KMCJOT U IIeJIo-
yeli; KaueCTBEHHBIE PeaKIINU Ha HeopraHUYecKue aHMOHbI, KaTUOH
BOJOpOJla M KATMOHBI METAJJIOB; B3aMMOJEMCTBUE TUAPOKCUIOB
AIIOMUHUSA W IIIHKA C PacTBOpaMHU KHCJIOT U IeJoueit; perieHue
SKCHepPUMEHTAJbHLIX 3aau 1o TeMaM «lajoreHnl», «Cepa u eé co-
eIuHeHUs», «A30T u dpochop U UX coefUHEeHUA», «MeTasabl IJIaB-
HBIX MMOATPYIII», «MeTaaabl MOOOUHBIX ITOATPYIII».

XUMHA U JKU3Hb

Poap xuMuu B obecrmeyeHHM YCTOMUMBOTO PA3BUTUS YeJOBeUe-
cTBa.

ITonaTre 0 HayYHBIX MeTOAAX ITOSHAHUS U METOHOJIOTMHU HayY-
HOTO HCCJeJOBaHUA.

Hayunrble nprHIIUTOBI OPTAaHU3AITUY XUMUUYECKOT'0 IPOU3BOACTBA.
IIpoMblnIenHbIe CIIOCOOBI MOJYUEHHs BaKHEHWINIMX BelnecTB (Ha
mpuMepe IPOM3BOACTBA aMMHaKa, CEPHOM KMCJIOThI, METaHOJa).
ITpombInIEeHHBIE CIIOCOOBI MOJYUEHUA METAJJIOB U CIIJIaBOB. XMMU-
YyecKoe 3arps3HeHre OKPYIKaIoIeil cpeabl 1 ero mocjencTsus. I1po-
b6sema nepepabomrku omxo00o8 u nobouHvLx npodykmos. Posb xu-
Muu B obecreuyeHUM DHepreTuyecKoit OesomacHocTu. IIpuHuyunsvt
«3eNEHOTUL XUMUU».

XuMus M 3I0POBLe UejioBeKa. JlekapcTBeHHbIe cpenctBa. IIpa-
BHUJIa MCIIOJH30BAHUA JIEKAPCTBEHHBIX IIpemapaToB. Poib XumMuu
B Pa3BUTUU METUIUHBI.

XuMusa TUIU: OCHOBHBIE KOMIIOHEHTHI, ITUINeBLIe 100aBKu. Poib
XUMUHU B OOecIlleueHUN IIUIIeBOM 6e30IIaCHOCTH.

Kocmeruueckue u map@roMepHbIe CPeACcTBa. BbITOBasg XUMHA.
ITpaBusa 6e30macHOTO MCIIOJB30BAHUS IIPEIIapaTOB OBITOBOM XMU-
MU B IIOBCETHEBHOM JKU3HU.

XuUMUsA B CTPOUTEJILCTBE: BasKHeMINIe CTPOUTEeIbHbIEe MaTepua-
JbI (IleMeHT, 6eTOH).
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XuMus B ceJbCKOM Xo3daicTBe. OprannuecKue M MUHEPaJIbHBIE
yaoobpeHus.

CoBpeMeHHbIe KOHCTPYKI[MOHHBIE MAaTePHUAJIbl, KPACKHU, CTEKJIO,
KepamMuka. Mamepuanvt 0as anekmpornuku. Hanomexrnonozuu.

Pacuémmnuwie 3adauu

Pacuérpl: Macchl BelllecTBa MJIM O0bEMAa ra3oB II0 M3BECTHOMY
KOJIMUECTBY BEIIleCTBa, Macce UJau 00bEMY OHOTO 13 YUACTBYIOIITUX
B peaxIiuM BellecTB; Macchl (00béMa, KOJMYECTBA BEITECTBA) IPO-
OYKTOB peaKIlNU, eCJM OSHO M3 BEIeCTB MMeeT HPUMeCH; MacChl
(06bEMa, KOTMUYECTBA BEIECTBA) IIPOAYKTA PEaKIU, €CJIU OJHO U3
BEIIECTB JJaHO B BHUJE PACTBOpa C ONPeAeJIEHHOM MacCOBOI HoJieil
PaCTBOPEHHOrO BEIeCTBAa; MaCCOBOM JOJIU 1 MOJAPHON KOHIIEHTPA-
MU BeIllecTBa B PAcCTBOPE; OOJU BBIXOAA IIPOAYKTA PeaKI[uU OT
TEOPETUYECKU BO3MOIKHOTIO.

Mexncnpedmemmnuvie céa3u

Peanuzanusa MeKIpeIMeTHBLIX CBA3ell Opu uUIydeHUU oOIei
U Heoprammueckoil xumMuu B 11 Kjiacce ocyIecTBIIsIeTCS Uepes HC-
HOJIb30BaHMe KaK OOIMX eCTeCTBEHHO-HAYUHBIX ITOHATHUM, TaK
U MOHATUM, IPUHATHIX B OTAEJbHBLIX IIPEeIMEeTax eCTeCTBeHHO-Ha-
YYHOTO IIMKJIA.

Obuwue ecmecmeeHHO-HAYLHblEe NOHAMUA: SABJIEeHUE, HAYUYHBIN
daxT, rumoresa, TeOpud, 3aKOH, aHATN3, CUHTE3, KJaaccupuKaIus,
HePUOAUYHOCTh, HAOIIOAeHNEe, U3MEPeHNe, SKCIePUMEHT, MOIENb,
MOJeJIMpOBaHUeE.

dusurka: marepusi, MUKPOMHUDP, MaAKPOMHUDP, aTOM, 3JIEKTPOH,
OPOTOH, HEHWTPOH, MOH, M30TOILI, PaAMOAKTUBHOCTH, MOJEKY.Ja,
SHepreTUYeCKUil ypOBeHb, BEIIECTBO, TeJI0, 00BEM, arperaTHoe Co-
CTOSHUE BeIlecTBa, UAeaJbHBIN ras, husuuecKue BeJIUUYUHBI, eIu-
HUIBI U3MEPEHUsA, CKOPOCTh, DHEePIrus, Macca.

Buonozua: KiIeTKa, opranmsM, sKocucreMa, 6mochepa, merado-
JU3M, MAKPO- 1 MUKPO3JIEMEHTHI, 0€JIKHU, JKUPHI, YIJIEBOIbI, HYKJIe-
WHOBBLIE KHCJOTHI, (epMEeHThI, TOPMOHBI, KPYTOBOPOT BeIEeCTB
¥ IIOTOK YHEPruu B DKOCUCTEMAaX.

leozpagus: MuHepasbl, TOPHBIE TOPOJLI, IIOJIE3HBIE WCKOIIae-
Mbl€, TOILJIMBO, PECYPCHI.

Texnonozus: XuMHUUYeCKas MNPOMBINIJIEHHOCTh, MeETAJLIIypPTUd,
CTPOUTEJIbHbIE MaTePUAJbI, CEJILCKOX03ANCTBeHHOE IIPOU3BO/ICTBO,
OuIieBas IIPOMBINLJIEHHOCTh, (papMaleBTUUYeCKasd IIPOMBIILIEH-
HOCTb, IIPOM3BOACTBO KOCMETHUYECKHX IIPeIrapaToB, IIPOU3BOCTBO
KOHCTPYKIIMOHHBIX MAaTEePUAJIOB, 3JeKTPOHHAA TPOMBINIIEHHOCTD,
HAHOTEeXHOJIOTUU.
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