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MHNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamMma mo XUMHM Ha ypPOBHE CpEeIHEro oOIero odOpa3zoBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O0
oOpazoBanuu B Poccuiickoit denepanumn», TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS
denepanbHOl 00pa30BaTEIbLHON MpoOrpaMMbl cpenHero oobmero odpazoBanus(POIl
COO), mpencraBneHHbix B DeneparbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom KoHueniuu npenojiapanus y4eOHOro npeamera «Xumus»
B oOpa3oBaTenbHbIX opranmzanusix Poccuiickoit ®enepanuu, pearn3yrommux
OCHOBHBIE 00pa3oBaTeiIbHBIE MPOTPAMMBI, M OCHOBHBIX MOJIOkKEHUN «CTpareruu
pa3BuTus BocnuTaHus B Poccuiickoit ®egepanuu Ha nepuon ao 2025 roma»
(Pacniopsixenue [lpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.), yuebHOro miana
MBOY «Hepuomopckas CIHI Ne3 um. [TynoBkuna ®.D.» na 2023/2024 yueOHbI roa
(npuka3 ot 31.08.2023 Ne 496), nporpammel Boctiutanust MbOY «Uepuomopckas CII
Ne3 um. Ilynokuna @.®.» na 2023/2024 yuebnsii ron (mpuxas ot 23.08.2023 Ne
454).

[Ipu u3yueHun yueGHOro npeaMera «XuMHus» Ha yriayOJaEHHOM YPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOT'O M CpPEIHEro o0Iiero oopa3zoBanus (Ha 0a30BOM ypOBHE),
3a/1aueil MepBOCTENEHHON 3HAUUMOCTH SIBJISIETCSI (POPMHUPOBAHUE OCHOB HAYKU XUMUHU
KaK 00JJaCTU COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON EATEIbHOCTH YeI0BeKa
U OJHOTO U3 KOMIIOHEHTOB MHPOBOM KyJnbTyphl. PelieHue 5Toi 3amaum  Ha
yriyOn€HHOM YPOBHE M3YUEHHsI MIPEAMETa MPE/INoiaraeT pearn3alnio TakKux eJieid,
KaK:

e (QopMHpOBaHHE TPEACTABICHUNA: O MaTEepUATBLHOM €IAUHCTBE MHpA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SBJIICHUW MPUPOJBI, O MECTE XHMUU B
CUCTEME €CTECTBEHHBIX HayK W e€ Beaymed poiau B oOecledeHuun
YCTOMYMBOTO Pa3BUTHS YETOBEUECTBA: B PEIICHUU MPOOJIEM IKOJIOTHUECKOMH,
HSHEPreTUYECKOM U TMHILEeBOW OE€30MacHOCTH, B Pa3BUTUU MEAUIIUHBI,
CO3/IaHUM HOBBIX MaTE€pPHUAJIOB, HOBBIX UCTOYHUKOB SHEPTUU, B 00ECIICUCHUU
PaIMOHAIBHOT'O MPUPOJIONIONIE30BaHMS, B (JOPMUPOBAHUN MUPOBO33PEHUS U
oOmiell KyJIbTypbl 4YEJIOBEKa, a TaKXKe JKOJIOTMYeCKH OOOCHOBAHHOIO
OTHOUIEHUS K CBOEMY 3/I0POBbIO U MPUPOJITHOM CPEJIE;

e OCBOCHHE CHUCTEMBI 3HAHUM, JIE)KAIIUX B OCHOBE XUMUYECKON COCTABIISAIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIAMEHTAIbHBIX TOHSATUH, 3aKOHOB
U TEOPUM XUMHH, COBPEMEHHBIX MPEICTABICHUN O CTPOCHUHU BEIIEeCTBa Ha
pPa3HBIX YPOBHSX — aTOMHOM, MOHHO-MOJICKYJISIPHOM, HaJIMOJIEKYISIPHOM, O
TEPMOAMHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS
XUMUYECKUX PEAKIUN, O XUMUYECKOM PABHOBECUH, PACTBOPAX U IUCHEPCHBIX
cucTeMax, 00 o0IUX HAyYHBIX MIPUHIIMIIAX XUMHUUYECKOTO ITPOU3BO/ICTBA;



e (opMupoBaHue y o0yuarommxcs OCO3HAaHHOTO NOHUMAHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHMYECKHUX 3HAHUHA [ OObSICHEHHUS
KJIIOYEBBIX WACH M MpoOJeM COBPEMEHHOM XWMHUH, AN OOBICHEHUS U
NPOTHO3UPOBAHMS SIBIICHUH, HMMEIOIINX €CTECTBEHHO-HAYYHYIO TPHUPOAY;
IPaMOTHOTO pelIeHUsl MpoOJieM, CBS3aHHBIX C XMMHEH, MPOrHO3UPOBAHMS,
aHaJlM3a U OLEHKU C IMO3UIUN 3KOJOTrMYecKor 0e30MacHOCTH MOCEACTBUMA
OBITOBOII M NPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKA, CBS3AHHOM C
XUMHYECKUM TIPOU3BOJCTBOM, UCTIONB30BAHUEM U MEPEPadOTKON BEIIECTB;

e yIIyOJIEHUE MPEJCTAaBICHUNA O HAyYHbIX METO/ax MO3HaHMsI, HEOOXOIUMBIX
I IpUOOPETEHHS] YMEHHM OPUEHTHUPOBATHCS B MUPE BEILIECTB U OOBSICHEHUS
XUMHYECKUX SIBJICHHUM, HMEIOIIUX MECTO B TMPHUPOAE, B TMPAKTUUECKOM
JESITENbHOCTH U TIOBCETHEBHOM KU3HU.

B nutane peanuzanuu nepBooYepeIHBIX BOCIIUTATENBHBIX U Pa3BUBAIOIINX (YHKIIUIMA
[EJIOCTHOW CHCTEMBI CpeAHEero oOImiero oOpa3oBaHHs NPU H3YYEHUH MpPEAMETa
«XHUMHUS» HA YTIyONEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh TPUOOPETAIOT TaKUE 1eNU
U 32]1a4H, KaK:

e BOCHHTaHUE YOESKIEHHOCTH B MMO3HABAEMOCTH SIBICHUN MPUPOABI, YBAKECHUS
K TpOLeCCy TBOpPUYECTBA B OOJACTH TEOPETUYECKUX U MPHUKIATIHBIX
UCCIIeZIOBaHUN B XUMHH, dopmupoBanue MHUPOBO33pEHUS,
COOTBETCTBYIOIIEI'O COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e Dpa3BUTHE MOTHBAIlMM K OOYYEHHI0O U TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO ¥ CAMOBOCIIMTAHUIO HA OCHOBE YCBOEHUS O0IIIEYETOBEYECKIX
LICHHOCTEM;

e DPAa3BUTHUE IO3HABATEIbHBIX HHTEPECOB, MHTEIJIEKTYaJIbHBIX U TBOPYECKUX
crocoOHOCTe oOywaronuxcsi, (QOpMUPOBaHHE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUSI K CaMOOOPAa30BAHMIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIOBUIO YCHEIIHOM NpOQecCHOHANbHON U OOIIECTBEHHOM JEATEIbHOCTH,
OTBETCTBEHHOI'O OTHOLIEHHSI K CBOEMY 3JI0POBBIO U MOTPEOHOCTH B 3/J0POBOM
o0pase KU3HH;

e (OpMHUPOBaHHE YMEHHH W HABBIKOB Pa3yMHOTO MPUPOJONOIb30BAHHUS,
pa3BUTHE DKOJIOTMYECKON KYJIbTYpPHI, MPHOOPETEHHE OMbITa OOIIECTBEHHO-
IIOJIE3HOM IKOJIOTMYECKOMN AEATEIHbHOCTH.

OO01miee 4nca0 YacoB, MPEAYCMOTPEHHBIX IS M3y4YEHHs] XMMHUU Ha YIIyOJEeHHOM
YpOBHE cpemHero oobmiero oopa3oBanus, coctapiser 204 gacos: B 10 kimacce — 102
yaca (3 gaca B Hezeno), B 11 kimacce — 102 gaca (3 vaca B HEJEIIO).
IVNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA TIIPOI'PAMMBI 110
XUMUN HA VYIVIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI



B coorBercTBMM C CHUCTEMHO-AEATEIBHOCTHBIM IIOAXOIOM B CTPYKTYpE
JUYIHOCTHBIX PE3YJIbTATOB OCBOCHHS MpeaMeTa « XMMHUS» Ha YPOBHE CPETHETO O0IIEro
00pa3oBaHUs BBIICICHBI CIEAYIONIME COCTaBIISIIONIME: OCO3HAHUE O0YYaIOIIUMUCS
POCCUMCKOW  TPaXXAAHCKOW  MACHTUYHOCTH; TOTOBHOCTH K  CaMOpPa3BUTHUIO,
CaMOCTOSITEJILHOCTH W CaMOONPEACIICHUIO, HallMuyhe MOTHUBAIMM K OOYUYCHHIO;
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOACTBOBATHCS IPUHATHIMH B
oOlllecTBE MpaBUJIaMU M HOPMaMH TOBEACHHUS; HaJIUYME MPABOCO3HAHMS,
AKOJIOTUUECKOMN KYJIBTYPhI; CHOCOOHOCTh CTABUTh 1IEJIU U CTPOUTD KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE  PE3yJIbTAThl OCBOCHUA  NIpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOPMHUPOBAHHOCTh OIBITA IIO3HABATCILHOM M IPAKTHYECCKOH JIEATEIbHOCTH
00yyJaroluxcs B Mpoliecce peain3alui 00pa3oBaTeIbHON NI TEIbHOCTH.

JIMYHOCTHBIE  PE3yJIbTaThl OCBOCHUA  HpeaMera «XUMHSA»  OTPAXKAIOT
c(hOpMHUPOBAHHOCTb OMbBITA IIO3HABATEIBHOW M TMPAKTHYECKON JIEATEIIbHOCTH
O0y4JaroIIMXCs B IPOIECCE peaau3anuu 00pa3oBaTeIbHOMN EeATeIbHOCTH, B TOM YHCIIC
B YacCTH:

1) rpamaaHCKOr0 BOCIIMTAHMS .

OCO3HAHHS OOYYaIOIMMUCS CBOMX KOHCTHTYIIMOHHBIX TPaB U 00sS3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPAIKY;

MPEJCTABICHUSI O CONMAIBbHBIX HOPMax M TMPABUAIAX MEXKIUYHOCTHBIX
OTHOIIICHHUI B KOJUISKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM IEATEIbHOCTH MPH CO3AaHUN YUCOHBIX
MIPOEKTOB, PEUICHUM y4e€OHBIX U MO3HABATEIbHBIX 3a/1a4, BHIIMOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh MW TPUHUMATh MOTHUBBI, HAaMEpPEHHUS, JIOTHUKY H
apryMEHTBI JIPYTUX IPH aHAIN3€ Pa3IuIHBIX BHJIOB YU4EOHOM ACATEILHOCTH;

2) NAaTPMOTHYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOI'O OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTCUECTBEHHON XUMMUU;

YBOXEHUSI K TIPOIECCY TBOPYECTBA B O00OJIACTH TEOPUU U TMPAKTUYECKOTO
MIPUJIOKEHHS] XUMUU, OCO3HAHHUS TOT0, YTO JAHHBIE HAYKH €CTh PE3YJIbTaT JIUTEIIbHBIX
HaOJII0JICHUM, KPOMOTJIMBBIX AKCIEPUMEHTAJIBHBIX IMOUCKOB, MOCTOSHHOTO TpyjAa
YYEHBIX U IIPAKTUKOB;

VMHTEpPECA U MO3HABATEIBHBIX MOTUBOB B MOJIYYEHHH U IOCHEAYIOIUIEM aHAIN3E
“H(pOpMAIIK O MIEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTr0 ITIOBEJCHUS,

CIIOCOOHOCTH OLIEHMBATh CUTYAllUH, CBS3aHHBIE C XUMUUYECKUMHU SIBIICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUSA, OPUEHTHUPYSICh HAa MOpPaJIbHO-HPABCTBECHHBIC
HOPMBI U LIECHHOCTH;



TOTOBHOCTH OLICHMBAaTh CBOE MOBEAECHHE M TOCTYNKHM CBOMX TOBApHUILEH C
MO3ULINI HPABCTBEHHBIX M IMPABOBBIX HOPM M C YYETOM OCO3HAHHUS MOCIEICTBUIl
MOCTYIIKOB;

4) popMupOBaHHs KYJIbTYPbI 310POBb:

NOHMMaHUs LEHHOCTeH 370poBOoro U  Oe3omacHoro oOpa3a  KM3HH,
HEOOXOMMOCTA OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3MUYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

coOmoieHus TpaBui Oe3omacHOro oOpalieHuss ¢ BellecTBaMU B OBITY,
NOBCEITHEBHOM KM3HHU, B TPYAOBOM JAESITEIBHOCTH;

MOHUMAHUSl  [IEHHOCTHM MPaBWI  HUHIAMBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUsAX, YIPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMSI TOCJTEACTBUH M HENPUSTHS BPEIHBIX MPUBBIYEK (YNOTpeOIeHUsS
aJIKOT0JI51, HAPKOTUKOB, KYPEHU);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHHKAaTUBHOU KOMIIETEHTHOCTH B y4eOHO-UCCIIEI0BATEIHCKON
JEeSTENbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUJIAX JACATEIbHOCTH;

YCTAHOBKHM Ha aKTMBHOE y4acTHE B PEUICHUU MPAKTHUUYECKUX 33]a4 COLHUATIbHOU
HaIpaBJIEHHOCTHU (B paMKax CBOEro KJiacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY HM3YUYEHHIO MPOQPEcCHUi paziIuyHOro poia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHMSI IPEAMETHBIX 3HAHUM M0 XUMUH;

YBaXKEHHUS K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJ0BON NEATEIbHOCTH;

FOTOBHOCTM K  OCO3HAHHOMY BbIOOPY HHIMBUIAYAJIbHOW  TPAaeKTOpUU
oOpasoBanus, Oyayuiei npodeccuu U peaausanui COOCTBEHHBIX KU3HEHHBIX IJIAHOB
C y4y€TOM JIMYHOCTHBIX WHTEPECOB, CIOCOOHOCTEH K XHMHH, HHTEPECOB U
moTpeOHOCTEH O0IIeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMA:

HKOJIOTUYECKH 1[€1€CO00pa3HOr0 OTHOIICHHUS K MPUPOJE KaK HCTOYHUKY
CYILIECTBOBaHMS )KM3HH HA 3EMIIE;

NMOHMMAaHUS TJIOOATBFHOTO XapakTepa OHKOJIOTMYECKUX MpoOJaeM, BIHUSAHUA
PKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE MPHUPOJAHON U COLIMAIBHOM CPEJIbl;

OCO3HAHMSI HEOOXOJJMMOCTH MCHIOJIb30BAHMS TOCTHKEHUN XUMHUU ISl PELICHUS
BOIIPOCOB PAlIMOHAIBHOIO ITPUPOAONOIB30BaHHS;

AKTUBHOI'O HENPUATUA JECUCTBUM, MPUHOCAIINUX BPEIl OKPYN AU TPUPOIHON
cpele, yMEHHs NPOrHO3UPOBATH HEOJArONMPHUSATHBIE SKOJOTMYECKHE TMOCIEICTBUS
MpeANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAIIATh UX;

HaJu4usi Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, YKOJIOTUYECKON KYJIbTYpHI,
OIIBITA JIEATEILHOCTH 3KOJOTMYECKOW HAIPaBIE€HHOCTH, YMEHUSI PYKOBOACTBOBATHCS
MU B [TI03HABATENIbHOM, KOMMYHUKATUBHON U COLIMAJIbHON MPAKTUKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOSATH UJCOJIOTHH XeMOohoOHH;



7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U
OOLIECTBEHHOM NPAKTUKH;

MOHUMAaHUS CIeUPUKA XUMUH KaK HAYKH, OCO3HAHUS €€ posikd B pOPMUPOBAHUU
palMOHAIBHOIO HAayYHOTO MBIIUICHHS, CO3JJaHUM LEIOCTHOI'O IMpPEACTaBlIEHUs 00
OKpPYXaIoIeEM MUpPE KaK O €IWHCTBE NMPUPOJbI U YEJIOBEKA, B IIO3HAHUM IPUPOJHBIX
3aKOHOMEPHOCTEN U pelIeHUH Npo0JIeM COXPaHEHHs IPUPOIHOIO PAaBHOBECHS;

yOEeXKIEHHOCTH B 0COOOM 3HAUMMOCTH XUMHH ISl COBPEMEHHOMN IMBUIN3ALINN:
B €€ r'yMaHUCTUYECKON HANpaBJIC€HHOCTH M BAXKHOW POJIM B CO3/IaHUU HOBOUM 0azbl
MaTepUAIIbHON KYJIBTYPBI, B PELIEHUH II100aIbHBIX NPOOJIEM YCTOWYUBOIO Pa3BUTHUS
YEIOBE€UECTBA — CBIPHEBOM, DSHEPIreTHUYECKOM, MHUIIEBOM H  AKOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, OOECIICYEHUH YCIOBUN YCIIEUIHOTO TpyJa U
HKOJIOTHYECKH KOMDOPTHOM KU3HH KAXkKIO0r0 WiIeHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH: TIOHUMAaHUS CYITHOCTH METO/I0B [IO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJydaeMble
3HAHMS JIJIS1 aHAJIU3a U OOBbSICHEHUS SIBICHUN OKPYKAIOLIEro MUpa U MPOUCXOSIINX B
HEM M3MEHEHMH, yMEHHUs JeaTh 0OOOCHOBAaHHBIC 3aKJIIOUEHHUS Ha OCHOBE HAYUYHBIX
(aKTOB U UMEIOIIMXCS JAHHBIX C LENbI0 MOJYYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTI0JIb30BATh XUMUYECKUE 3HAHUS VISl pELICHUS
po0JIEM B pealibHbIX KU3HEHHbBIX CUTYaLIUAX;

MHTEpeca K NO3HAHUIO, NCCIIEN0BATEIBCKON NEATEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oOBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUWA 1O XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSM TpyAa B pa3iIUyHbBIX chepax mpodeccroHaTbHOU
JESITENbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeMeTHbIE PE3yJIbTaThl OCBOEHHS NPOrpaMMbl [0 XMMHHM Ha YpPOBHE
cpenHero oo1iero o0pa3oBaHUs BKIIOYAIOT:

3HAYMMBbIE TSt dbopMupoBaHuUs MUPOBO33PEHUS oOy4Jaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEeIMETHbIE) OOIleHayYHble MOHSITHS, OTpaXKarollue
[EJIOCTHOCTh HAay4YHOM KapTHHBI MHpa ¥ CHEHU(PHUKY METOJAOB MO3HAHMS,
UCIIOJIb3YEMBbIX B E€CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPrHUs, SBICHHE,
NpoIecC, CUCTEMa, HAY4YHBIM (DAKT, MPUHIIMI, TUNIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, Ucce0BaHNe, HAOIIOeHUE, U3MEPEHHE, SKCTIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE Y4eOHble JEHCTBUA (IIO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,
pEryisiTUBHBIE), oOecneunBaronie GopMupoBaHue PyHKIMOHAIBHOW IPAMOTHOCTH U
COLIMAIbHON KOMIETEHIIU 00y4JaroIuXxcs;



CIIOCOOHOCTh 00YYaOIIMXCS MCIOJb30BaTh OCBOSHHBIC MEXIUCIIUILIMHAPHEIC,
MHPOBO33PEHUYCCKHE 3HAHUS U YHUBEPCAIIbHBIC yUeOHbBIC AESHCTBHS B TI0O3HABATEIHHOM
Y COLMAIBHOM MPAKTHUKE.

MeranpenMeTHbie  pe3yibTaThl  OTpPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH TTO3HABATEIHbHBIMU, KOMMYHHKATUBHBIMU U PETYISATUBHBIMU JEHCTBHUIMU.

ITo3HaBaTe/IbHBIE YHHBEPCAJIbHBIE YUeOHbIE eiiCTBUS

1) 6a30Bble JIOrHYecKHe JeicTBUS:

CaMOCTOSATEIBHO dbopmyUpoBaTh u aKTyaJIu3UpoBaTh npo0iemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OmMpeaeNniaTh €M JACATENbHOCTH, 3ajlaBas IlapaMeTpbl W KPUTEPUH HUX
JOCTH>KEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHHOCTH C MTOCTABICHHBIMU IIEJISIMU;

WCTOJIb30BaTh MPU OCBOCHUHM 3HAHWU TMPUEMBI JIOTMUYECKOTO MBIILJICHHUS:
BBIJICTISATh XapaKTEpPHbIC MNPU3HAKW TOHSITHW W YCTaHABIMBATh WX B3aWMOCBS3b,
MCIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS JUIsi OOBSICHEHHS OTIEIBHBIX (PAKTOB H
SIBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUH JIUISI KJIACCU(PUKAIIUN BEIIECTB U XUMHYECKUX
pEaAKIN;

YCTAaHABIIMBaTh  NPUYUHHO-CICICTBEHHBIE CBS3M  MEXAY  HM3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXJeHus (MHIYKTHBHbBIC, JCAYKTUBHBIC, IO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUYHS B paccMaTpHUBaEMbIX
SIBJICHUSIX, (DOPMYJITUPOBATH BHIBOJIBI M 3aKITFOUCHUS;

MPUMEHSITh B TPOIIECCE TMO3HAHMS, HCIOJIb3yeMble B XUMHUU CHMBOJIMUECKHUE
(3HAaKOBBIE) MOJIENIH, MPEOOPa30OBLIBATh MO/ICIbHBIC MPEACTABICHUS — XUMHUYCCKUM
3HaK (CHMBOJI) 2JIEMEHTA, XUMHUYECKast (opMysia, YypaBHCHHE XUMUYSCKON PEaKIIH —
MpU pEUICHUU Y4EeOHBIX [MO3HABATENbHBIX U NPAKTUUECKUX 3a7ad, MPUMEHATH
Ha3BaHHBIC MOJICJIbHBIE TIPEACTABICHUS ISl BBISBICHUS XapaKTEPHBIX IMPU3HAKOB
M3y4aeMbIX BEILIECTB U XUMUYECKUX PEAKIIUM.

2) 0a3oBbIe McCiIe0BaTeIbCKUE 1eHCTBHS:

BJIaJICTh OCHOBAaMH METOJIOB HAy4YHOTO TIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKLuil;

dhopMyIMpOBaTh LIETH U 3a/1a9M UCCISAOBAHMS, UCIIOJIH30BaTh ITOCTABIICHHBIC U
CaMOCTOSTEIHLHO C(POPMYITHPOBAHHBIE BOMIPOCH B KAYECTBE HMHCTPYMEHTA MMO3HAHUS U
OCHOBBI 1Sl POPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABWIIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

BJIaJICTh HABBIKAMU CaMOCTOSITEJIbHOIO  IJIAHUPOBAHUS U IPOBEACHUSA
YYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOJMI0AaTh 3a XOJ0M
MpoIlecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro pe3yibrar, (HOopMyJIUpOBaThH



000011IeHHs U BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHMUS,
COCTaBIIATh OOOCHOBAHHBIN OTUET O MPOJICIaHHON paboTe;

npuoOpeTaTh  OMNBIT  YYEHUYECKOW  HMCCIIEOBATEIbCKOM M MHPOEKTHOU
TEATEINBHOCTH, TIPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITCIBHOMY TTOHCKY
METOJIOB pEHICHUS] MPaKTUYECKUX 3a/lady, NPUMEHEHHIO pPa3IMYHBIX METO/IOB
MO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPHUEHTHUPOBATHCS B PA3TUYHBIX HCTOYHHKAX WH(DOpMAIUU (HayIHO-TTONYJIIpHas
JUTEpaTypa XUMHUYECKOT'0 CO/Iep>KaHus, CIIpaBOUYHbIE TocoOusi, pecypchl HTepHeTa),
aHATM3UPOBATH UH(POPMAIIHIO PA3TMYHBIX BUIOB U ()OPM MPEACTABICHUS, KPUTHUCCKH
OILICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYHBOCT;

(GbopMyIMpoBaTh 3aMpPOChl U MPUMEHATH PA3JIMYHBIE METOJbI MpPHU TOUCKE U
orbope uHpOpMaIMK, HEOOXOAUMOM i1  BBINOJHCHUS  y4eOHBIX  3ajad
OIPENEIEHHOrO THUIIA;

MpUOOpEeTaTh OMBIT  HCIOJNB30BAaHUA WH(DOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM U Pa3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAJIbHYIO (pOopMY MpeacTaBIeHUsI HHOpMAIUU
(cxemsl, rpauKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

HCITOJIb30BaTh HAYUYHBIN S3BIK B KAUECTBE CPEICTBA MPHU pabOTe ¢ XUMHUYECKOU
nHpOopMaIeii: IPUMEHITh MEXKIIPEIMETHBIC ((PU3UUIECKHE M MAaTEMAaTHYCCKUE) 3HAKU
¥ CUMBOJIBI, (hOpMYIIbI, a00pEBHATYPBI, HOMEHKIIATYPY;

MCITOJIb30BATh 3HAKOBO-CUMBOJUYECKHUE CPEACTBA HATIISTHOCTH.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE YUeOHbIe TelCTBHS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOW TeMbI B XO/I€ AHaJIora U/Wiu
JMCKYCCHUH, BBICKA3bIBATh UJIeH, (DOPMYITUPOBATH CBOW MIPEITIOKEHHUSI OTHOCUTEIIBHO
BBITIOJTHEHUS MTPEIJIOKEHHOM 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMECH pe3yIbTaTOB ITO3HABATEIHHOU EATEITHLHOCTH,
MOJTYYCHHBIX CAMOCTOSITEIHHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPU BBITIOJHEHUN
XUMHYECKOr0 SKCIEPUMEHTa, MPaKTUYECKON pabdoThl MO MCCIEIOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIECTB, pealn3aluid y4eOHOro MpoeKTa, U (OPMYIHPOBATH BHIBOJIBI IO
pe3yibTaTaM MPOBEAEHHBIX HMCCICIOBAHUN MyTEM COTJIACOBAHUS TO3WIMH B XOJC
00CyXeHUs U OOMEHAa MHEHUSIMH.

PeryasiTuBHbIE YHUBEpPCAJbHbIE YUeOHbIE NeCTBHA:

CaMOCTOSITETILHO IJIAHUPOBATh M OCYIIECTBISATh CBOK T03HABATEIHHYIO
NEATENbHOCTh, Ompenelsas e IeMu | 3a]add, KOHTPOJIMPOBAaTH M TI0O Mepe
HEOOXOIUMOCTH KOPPEKTHUPOBATh MpeAJiaraéMblil  alropuT™M JACUCTBUN  mpu
BBITIOTHEHUM Y4E€OHBIX M  HCCIIEOBATEIbCKUX 3aJlay, BbIOWpaTh Haubolee



3¢ HEKTUBHBIN cIOCO0 UX pelIeHuUs ¢ Y4ETOM MOTYUYEHUsI HOBBIX 3HAHUN O BEIIeCTBAaX
Y XMMUYECKUX PEaKIUsX;

OCYIIECTBJISITh CaAaMOKOHTPOJIb JIEATEIBHOCTH HAa OCHOBE CaMOAHAIN3a U
CaMOOIIEHKH.

NPEJMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS MPOTPaAaMMBI MO XMMHU HA YTIIYOJIEHHOM
YpOBHE Ha YpOBHE CpeaHero olmiero o0pa3oBaHUs BKIIOYAIOT CrieNU(DUUIECKUE IS
y4eOHOro mnpeaMera «XuMus» Hay4dHbI€ 3HAHMS, YMEHHUS U CIOCOOBI ACHCTBUM MO
OCBOCHMIO, MHTEPIPETAUd U TPeoOpa30BaHUIO 3HAHWN, BUJBI JEATEIHHOCTH IO
MOJIYYEHUI0 HOBOTO 3HAHUS W NPUMEHEHUIO 3HAHUW B PaA3JIMYHBIX Y4EOHBIX
CUTYyallMsIX, & TAKXKE B PEAIbHBIX KMU3HCHHBIX CHUTYAIMAX, CBSI3aHHBIX ¢ XUMueu. B
[IPOrpaMMe [0 XUMUU IPEIMETHBIE PE3yJIbTAThI PEACTABJIEHBI 10 FOaM U3YYECHUS.

10 KUIACC

[IpenMeTrHble pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XuMUs» OTpaxkaroT:

c(hOpMUPOBAHHOCTD MPEJCTABICHUI: O MECTE U 3HAYEHUN OPTaHUYECKON XUMUU
B CHCTEME€ €CTECTBEHHBIX HAyK M €€ poJid B OOECIEUYEHHH YCTONYMBOTO Pa3BUTHUS
YeJIOBEUYECTBA B PEIICHUU IPOOJeM SKOJOTHMYECKOH, DHEPreTHUEeCKON W IMHIIEeBOM
0€30MacHOCTHU, B Pa3BUTUM MEIUIMHBI, CO3JaHUM HOBBIX MATEPHAJIOB, HOBBIX
MCTOYHUKOB HHEPruu, B OOECMEUYEHUU PAIMOHAIBHOTO MPHUPOIOMNOJIB30BAHUS, B
(hopMUPOBaAHUM MUPOBO33PEHUS U 00IIIECH KyIbTYpPhI UEJIOBEKA, & TAKXKE IKOJIOTHIECKHU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeEIE;

BJIAJICHUE  CHCTEMOM  XUMHYECKMX  3HAHMM,  KOTOpas  BKIJIKOYAET:
OCHOBOIIOJIAralONIMe MOHITUA — XUMUYECKUN BJIEMEHT, aTOM, SJIpO W 3JIEKTPOHHAs
00oJ104Ka aToma, S-, p-, d-aToMHBIC OpOUTAITH, OCHOBHOE U BO30YKIEHHOE COCTOSIHUS
aToMa, THOpHWIM3AIMS aTOMHBIX OpOWTajel, WOH, MOJEKyla, BaJICHTHOCTb,
AJEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUSI, XUMHUYECKASI CBSI3b, MOJIb, MOJISIPHAS
Macca, MOJISIpHbIA 00BEM, YIIIEpOJHbIN CKeneT, QyHKIMOHATIbHAS TPYyIa, pajauKal,
CTPYKTYpHBIE (opMyIbl (pa3BEPHYTHIC, COKpAUIEHHBIC, CKEJIETHBIE), H30MEpHs
CTPYKTypHasi W TMPOCTPAHCTBEHHasi (F€OMETPUYECKAsi, ONTHYECKas), H30MEPHI,
TOMOJIOTUYECKHAN Psifl, TOMOJIOTH, YTJIEBOJOPOIBI, KHUCIOPOA- M a30TCOIAEpIKAILIUe
OpPraHWYECKUE  COCIMHEHUS, MOHOMEpP,  IOJIUMEP, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUS; TEOPUH, 3aKOHbI (mepuoanyeckuii 3akon J[. WM.
MeHneneeBa, Teopusi CTpoeHHsI opraHumyeckux BemiectB A. M. ByrnepoBa, 3akoH
COXPAHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS W NPEBPAILCHUS SHEPTUM TPU
XUMUYECKUX  PEaKIMsIX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUM  S3bIK  XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIeKAIIME€ B OCHOBE I[OHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SIBIICHUW;, MPEACTABICHUS O MEXAHU3MaxX XHMUYECKUX
peaKkuuil, TEPMOANHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHMUS, O
B3aMMHOM BIJIMSSHUM aTOMOB M TpPYII aTOMOB B MOJEKynaxX (MHAYKTUBHBIM W



Me3oMepHbIi 3 dekTr, opueHTanTel | u |l pona); dakromornueckue cBeaeHUS O
CBOMCTBAaxX, COCTaBe, MOJIYYEHMHM U O€30MaCHOM HCHOJIb30BAaHUM BaKHEHIINX
OpPraHUYECKUX BEHIECTB B OBITY M MPAKTHUYECKOW JEATEIBHOCTH YEJIOBEKA, OOIIMX
HAay4YHbIX MPUHLUINAX XMUMHUYECKOTO TPOU3BOJICTBA (HAa MpUMEpEe MNPOU3BOJCTBA
MeTaHoJIa, IepepadoTKu HeDTH);

c(OpPMHUPOBAHHOCTh YMEHUMN: BBISBISTH XapaKTEPHbIE MPU3HAKU TOHSITHUH,
yCTaHaBJIMBaTh WX B3aWMOCBS3b, HCIIOIb30BATh COOTBETCTBYIOIIME IOHATUS MpPH
OIMCAaHUU COCTaBa, CTPOCHMUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJEKYJSPHBIX WU
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYNI OpraHMYECKHUX
BEIIECTB;

COCTaBIIATh YPAaBHEHMS] XMUMHUYECKUX DPEAKIUA M PACKPHIBATH UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui MIOCPEICTBOM COCTaBJICHHUS
AJIEKTPOHHOT0 OajlaHCca ATUX PEAKLU, peaKuii HOHHOI0 0OMEHAa MyTEM COCTaBJICHUS
WX TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUH;

M3TrOTaBIIUBATh MOJIENIM MOJIEKYJI OPTaHUYECKUX BEIIECTB JJI WLIFOCTPAIUU UX
XUMHYECKOr0 ¥ MPOCTPAHCTBEHHOT'O CTPOEHUS;

c()OPMHUPOBAHHOCTh YMEHHUM: YCTAHABIMBATH NPHUHAIEKHOCTh H3YYEHHBIX
OpPraHMYECKHUX BEIECTB MO0 UX COCTABY M CTPOCHHMIO K OIPEACIEHHOMY KilacCy/TpyIiie
COEIMHEHUM, TaBaTh UM Ha3BaHUs 1Mo cuctematndeckor HomeHkinarype (IUPAC) u
IIPUBOJIUTH TPUBHAJIbHBIE Ha3BaHMs JJIA OTACIbHBIX MPEACTABUTENEH OPraHMYEeCKUX
BEUIECTB (OTWJIEH, AaUETWIEeH, TOJYyoJd, TJHULUEPUH, ATUICHIJIUKOIb, (EHOI,
dbopmanbaeru, aneTaibAerul], alleTOH, MypaBbHHAs KHUCJIOTa, YKCYCHAasl KHUCIOTa,
CTE€apUHOBas, OJICMHOBAas, MAJIbMUTHHOBAsI KUCIOTHI, TJIMIMH, aJlaHWH, MaJlbTO3a,
(bpyKTO3a, aHWIVH, JUBUHWI, U30MPEH, XJIOPOIPEH, CTUPOI U JPYTHUE);

cOpMHUPOBAHHOCTh YMEHUS ONpPENEsATh BHJI XUMHUYECKOM CBS3UM B
OpPraHUYECKUX COCTMHEHUSIX (KOBAJICHTHASI U MOHHAA CBSI3b, G- U T-CBSI3b, BOJOPOIHAS
CBSI3b);

c()OPMHPOBAHHOCTh YMEHHUS NPHUMEHITh IOJOXKEHUS TEOPUU CTPOECHUS
oprannueckux BemectB A. M. BytiepoBa st 00bsICHEHUsI 3aBUCMMOCTU CBOMCTB
BELIECTB OT X COCTABAa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3UUECKHUE U
XUMUYECKUE  CBOWCTBA  TUIMYHBIX  MPEJACTABUTENEH  Pa3IUMYHBIX  KJIACCOB
OpPraHMYECKUX BEIECTB: AJIKAHOB, IMKJIOAJKAHOB, AJKEHOB, AJKAJIUEHOB, AJIKMHOB,
apoOMaTHYECKUX YIJIEBOAOPOJOB, CIHUPTOB, aJbAECTHAOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, TPOCTBIX U CIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHHH U aMUHOB,
AMUHOKHCJIOT, OENIKOB, yrieBOI0B (MOHO-, M- U TIOJUCAXapUJIOB), UJUTFOCTPUPOBATH



TeHETHUYECKYIO CBSI3b MEXKAY HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XHMHYECKHX
pEaKIuii ¢ UCIIOIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMHPOBAHHOCTH YMEHUS TIOJITBEPKAATh HA KOHKPETHBIX MPUMEpaX XapaKTep
3aBUCUMOCTH PEAKIIMOHHOM CITOCOOHOCTH OPraHUISCKUX COSAUHEHUH OT KPAaTHOCTH U
THUIIAa KOBAJICHTHOU CBS3M (G- U T-CBS3H ), B3AUMHOT'0 BIUSHUS ATOMOB U TPYIII aTOMOB
B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPH30BaTh HCTOYHUKH YTIIEBOJAOPOTHOTO
ChIpbs (HEDTh, IPUPOAHBIN Ta3, YIOJb), CIIOCOOBI €ro NepepadoTKU U MPAKTHUECKOE
NpUMEHEHHUE MPOAYKTOB MepepadboTKH;

c(OpMHUPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUM O €CTECTBEHHO-HAyYHBIX
METO/IaX TO3HAHUS — HAOJIOICHWU, W3MEPEHUH, MOJACIUPOBAHUHU, SKCIIEPUMCHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(OpMHUPOBAHHOCTh YMEHUSI MPUMEHSATH OCHOBHBIE OINEpAllMU MBICIUTEIbHON
NeATEIbHOCTH — aHallu3 M CHHTE3, CpaBHEHHE, 00O0OIIEHHE, CHUCTeMaTHU3alMIO,
BBISIBJICHUE TIPUYUHHO-CIICACTBEHHBIX CBS3€H — JJIT M3YYCHUS CBOWCTB BEIECTB U
XUMHUYECKUX PEaKITUil;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSAMU U TIPEICTABIICHUSMH IPYTUX €CTECTBEHHO-HAYIHBIX TIPEIMETOB JIJIs Ooee
OCO3HAHHOT'O IMOHWMAaHHS CYITHOCTH MaTepUaIbHOTO EIMHCTBA MHUpPA, MCIOIb30BaTh
CUCTEMHBIC 3HAHHS 110 OPTaHUYECKOW XMMHH ISl OOBSICHEHUS W MPOTHO3WPOBAHUS
SIBJICHUM, UMEIOIINUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHI: POBOAUTH PACUETHI IO XUMUIECKUM (popMyiaM u
YpaBHEHUSAM XUMUYECKUX PEAKIIUI C UCITONIb30BaHUEM (PU3NYECKHX BEJIMYUH (Macca,
00BEM  Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX  BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAacu€Thl IO HAXOXKICHUIO XUMUYECKOH (OpMYIIbI
BEIIECTBA IO W3BECTHBIM MAaCCOBBIM JIOJISIM XHUMHYECKUX 3JIEMEHTOB, IMPOIYKTaM
CropaHusi, INOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATH, AHATM3UPOBATH U OLICHUBATH C
MO3UIINI HKOJIOTUYECKO 0€30MaCHOCTH MOCIEACTBUS OBITOBOM M IPOU3BOJCTBEHHOM
TEATENPHOCTA YEJIOBEKAa, CBS3aHHOW C TIEpepadOTKON BEMIECTB, HCIIOIH30BAThH
MOJTYYCHHBIC 3HAHUS JJI MPUHATHS TPAMOTHBIX PEHICHUN MpPOOJeM B CHTYaIUsX,
CBSI3aHHBIX C XUMMEM;

c(OpPMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEIHHO ITUIAHWPOBATH M TPOBOIUTH
XUMHYECKUH IKCITEPUMEHT (TIOJy4eHHE U U3YYCHHE CBOMCTB OPTaHMYECKUX BEIIECTB,
KaueCTBCHHBIC peaKiuu YIJIICBOIOPOJIOB Pa3ITUIHBIX KJIACCOB u
KHUCIIOPOACOIEPKAIINX OPTaHUYECKHUX BEIIECTB, PEIICHUE IKCIIEPUMEHTATBHBIX 337124
[0 PACMO3HABAHUID OPTraHWYECKUX BEIIECTB) C COOJIIOJEHUEM MpaBWI OE30MaCHOrO
oOpallleHHsl ¢ BellecTBaMu U JIa0OpaTOpPHBIM 000pyAoBaHUEM, (POPMYIUPOBATH LIETh



WCCJIEIOBAHUS, TMPEACTABIATh B Pa3u4HON (opMe pe3ylbTaThl JKCIEPUMEHTA,
aHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTb;

c(OpMHPOBAHHOCTh YMEHMIA:

coOJIro1aTh MpaBWIa IKOJIOTHYECKHU I1€71eCO00pa3HOro MOBEACHUS B OBITY U
TPYNOBOW JEATEIBHOCTH B LEIAX COXPAHEHMUS CBOETO 340POBbs, OKPYXKaIOLIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HABaThb OIIACHOCTHh TOKCHYECKOIO [JEWCTBUS HA JKUBBIE OPraHU3MBI
ONpEeAECNIEHHBIX OPTaHUYECKUX BEIIECTB, TOHMMAs cMbIch nokasarens [1JIK;

aHAJIM3UPOBATH 11€JIECOO0PA3HOCTh TMPUMEHEHHS OPraHMYeCKUX BEIIECTB B
MPOMBIIIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TIONb3a;

c(hOpMUPOBAHHOCTb yYMEHUW: OCYILECTBIATh IICJICHANPABICHHBIA  TOUCK
XUMHUYECKON MHPOpMalUU B PA3IUYHBIX UCTOYHMKAX (Hay4yHas ¥ y4eOHO-HaydHas
JUTEpaTypa, CpeiacTBa MaccoBod HMH(opmanuu, UHTepHET U Japyrue), KpUTHUECKH
aHaJIM3UPOBATh XMMUYECKYIO0 MH(OpManuio, nepepadaTeiBaTh €€ U UCIOIB30BATH B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1auei.

11 KJIACC

[IpenmerHbie pe3yabTaThl OCBOCHHS Kypca «O0Ias u HeopraHu4ecKass XUMHUs
OTPaXKaroT:

c(OPMHPOBAHHOCTh TMPEACTABICHUI: O MaTepUaIbHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUW NIPUPOJIBI, O MECTE U 3HAYCHUU XUMHH
B CHUCTEME €CTECTBEHHBIX HayK M €€ poJii B 00ECIICUEHUH YCTOMYMBOTO Pa3BUTHSA, B
pelIeHud TpoodIeM HKOIOTUYECKOM, SHEPreTHUeCKOW W MHUIEBON OE30MacHOCTH, B
Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MATEPUAJIOB, HOBBIX UCTOYHUKOB SHEPIUH, B
o0ecleyeHU  pPAlMOHAIBHOTO  NPHUPOMAOIONIB30BaHUSA, B  (OPMHPOBAHUU
MUPOBO33pEHUS U 0011eH KyIbTYpbI YeJTOBEKa, a TAK)KE IKOJIOTMYECKU 0OOCHOBAHHOTO
OTHOILIEHHUSI K CBOEMY 3J10POBBIO ¥ IIPUPOIHOU CpELE;

BJIAJEHUE  CUCTEMOM  XMMHMYECKMX  3HAHWM,  KOTOpas  BKJIKOYAET:
OCHOBOMOJIAraloIINE MOHATUS — XUMHUUECKUN 3JIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI,
JNIEKTPOHHAst 000JI0YKa aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE H
BO30Y)X/IEHHOE COCTOSHMSI aToMa, TUOpUIM3alMs AaTOMHBIX OpOMWTalel, WOH,
MOJIEKYJIA, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTETIEHb OKUCIIEHUS, XUMUYECKas
CBs3b (KOBAaJIEHTHAs, HOHHAs, METAJUIMYECKas, BOJOPOJHAs), KpHUCTaJUIMYECKas
pemeéTka, XHUMHUYECKash Ppeaklusi, pPacTBOpP, DJICKTPOIUTHI, HEIJICKTPOJIUTHI,
ANEKTPOIIMTUYECKAS JUCCOLUMALINS, CTENEHb JUCCOUMALNN, BOAOPOIHBIN MTOKA3aTEND,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBOU 3((HEKT XUMUYECKON peakiMH, CKOPOCTh
XUMHYECKOM pPEaKLMU, XUMHUYECKOE pPABHOBECHE; TEOPUUM M 3aKOHBI (Teopus
ANEKTPOJIMTUYECKON AUCCOLMALNH, ITepuoandecknii 3akoH .M. Menneneesa, 3akoH
COXpPAaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHEHUS W IMPEBPALLCHHUS DHEPTUU IPHU
XUMUYECKUX PEAKLUAX, 3aKOH MMOCTOSHCTBA COCTaBa BELIECTB, 3aKOH JIEHCTBYIOIIUX



Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK XUMUN, MUPOBO33PEHYECKHUE 3HAHUS,
JEXKAIHE B OCHOBE IOHUMAHUS IPUYNHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJICHHUI;
COBPEMEHHBIE MPEACTABICHUS O CTPOCHUM BEIIECTBA Ha AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM W HAJIMOJEKYJISIPHOM YPOBHSX; IMPEACTABICHHUS O MEXaHU3Max
XUMHYECKUX PEAKIUH, TEPMOJANHAMUYECKNX U KUHETUYECKUX 3aKOHOMEPHOCTIX MX
IIPOTEKAHUs, O XMMHYECKOM PAaBHOBECHM, PACTBOPAX M JHCIIEPCHBIX CHUCTEMAX;
(dakTONOrUYECKnEe CBEICHUS O CBOMCTBAaX, COCTaBE, MOJYYCHUH H O€30MacHOM
UCIOJIb30BAaHUU BAXKHEWMILMX HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTHUECKOU
JESITEIbHOCTH YEJIOBEKa, OOIINX HAYYHBIX MPUHIUIAX XUMHUYECKOTIO IPOU3BOCTBA;

c(OPMUPOBAHHOCTb YMEHHUH: BBISBJISATH XapaKTepPHbIE NPU3HAKU TOHSTHH,
YCTaHaBIMBaTh WX B3aWMOCBS3b, HCIIONB30BATh COOTBETCTBYIOIIME MOHATUS NpPH
ONMCAHNK HEOPTaHUUYECKUX BEIIECTB U UX IPEBPAILCHU;

c()OPMUPOBAHHOCTh YMEHHUS HCHOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JJIs
cocTaBieHHss  (QOpMyd  BEIIECTB U  ypaBHEHUH  XUMHUYECKUX  pEaKLuH,
cucrematndeckyro HomeHkinatrypy (IUPAC) u TpuBmanbHblE Ha3BaHUS OTIECIBHBIX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUS OIpPENEISATh BaJCHTHOCTb M CTENEHb OKUCIICHUS
XUMHYECKUX AJIEMEHTOB B COEJIMHEHHUSX, BUJ XUMHUYECKON CBS3U (KOBaJEHTHas,
MOHHAs, METAJUITMYECKasi, BOJIOPOJHAs ), TUIl KPUCTAJUTMUECKON PEIIETKH KOHKPETHOT'O
BEIIIECTBA;

c(OPMUPOBAHHOCTb YMEHUS OOBSICHITH 3aBUCUMOCThH CBOMCTB BEILIECTB OT BHJIA
XUMHYECKON CBS3M W TUMA KPUCTAUTMYECKOW PEmIETKH, OOMEHHBIH M JIOHOPHO-
aKILIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHON CBSI3U;

c()OPMUPOBAHHOCTh YMEHUH: KJIACCU(PUIUPOBATH: HEOPraHUUECKHUE BEILECTBA
10 UX COCTaBy, XUMUYECKHE PEAKLMH [0 Pa3IU4YHbIM MIPU3HAKAM (YHCIY U COCTaBY
pearupyroumx BEUIECTB, TEIUIOBOMY 3((EKTy peakuuu, HU3MEHEHUIO CTerneHel
OKHMCJIEHUSI DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTalu3atopa W JApyrue);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KJIaCCU(UKALMY U3y4aeMbIX
BELIECTB U XMMUYECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTb YMEHUS PACKPHIBATH CMBICH Nepuoanueckoro 3akona /. U.
MenzeneeBa U JIEMOHCTPUPOBATH €0 CHCTEMATH3UPYIOILYIO, OOBSICHUTEIbHYIO U
MPOTrHOCTHYECKYIO (DYHKIIUU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTePU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB
U MOHOB XMMHMUYECKHX 3JIEMEHTOB IEpBOro—4erBéproro nepuonoB llepuonnueckoi
cuctembl J[.M. MeHnneneeBa, HUCIONB3ysl TOHSATUS «IHEPreTUYECKUE YPOBHU»,
«QHEPreTHYecKue MOAYPOBHH», «S-, P-, d-aToOMHBIE OpOWUTANN», «OCHOBHOEC H
BO30YKAEHHOE JHEPIeTUYECKUE COCTOSHHUS aTOMa»; OOBSICHATH 3aKOHOMEPHOCTHU
M3MEHEHHUS] CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M HMX COEAUMHEHUH MO MepuojaM Hu



rpynmnam [lepuonnueckor cucremsl /. M. MeHnneneeBa, BaJICHTHbIE BO3MOXXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX DJIEKTPOHHBIX 000I0YEK;

c(hOpMUPOBAHHOCTb  YMEHMI:  XapakTepu3oBaTh  (ONUCHIBaTH)  OOIIUE
XUMHUYECKUE CBOMCTBA BEIIECTB PA3IMUHBIX KJIACCOB, MOATBEPKIATH CYIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKIY HEOPTaHUYECKMMHU BEIIECTBAMHU C IIOMOILBI0 YPABHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHII;

cOPMHPOBAHHOCTh ~ YMEHHUS  PACKphIBaTh  CYIIHOCTh:  OKHUCIUTEIHHO-
BOCCTAHOBUTENIHHBIX PEAKIIMH TOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca
ATUX peaKUui; peakluil HOHHOrO OOMeHa NYyTEM COCTaBIEHUS WX TMOJHBIX H
COKpaIEHHBIX MOHHBIX YpPaBHEHUN; peakuui TUPOIN3a; peakuuii
KOMILIEKCO00pa3oBaHus (Ha MpUMEPE THIPOKCOKOMILIEKCOB IMHKA U aJTIOMUHUS );

chOPMHUPOBAHHOCTh  YMEHHUSI  OOBACHATH 3aKOHOMEPHOCTH  MPOTEKaHUs
XUMUYECKUX PEAKIUl € YYETOM HUX HHEPreTUUYECKHX XapPaKTEPUCTHUK, XapaKTep
M3MEHEHHS CKOPOCTH XUMHUYECKOU PEAKITMU B 3aBUCUMOCTH OT Pa3IMIHBIX (PaKTOPOB,
a TaKXKE XapakTep CMENICHUS XUMHUYECKOTO PaBHOBECHS O] BIUSHUEM BHEIIHUX
BozneiicTBui (mpunnumn Jle [laTense);

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTePU30BATh XUMUUYECKUE PEAKIINH, JeKaIINe
B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUS CEPHON KUCIOThI, aMMHaKa, O0II1e Hay4YHbIE
NPUHLUNBl ~ XUMHUYECKUX  TPOU3BOJACTB;,  IIEJIECOOOPA3HOCTh  MPUMEHEHUS
HEOPraHWMYECKUX BEIIECTB B IMPOMBIIIJICHHOCTH M B OBITY C TOYKH 3pEHUS
COOTHOIIIEHHUS PUCK-TI0JIb3A,;

c(hOpMHUPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHUI O METOJaX HAYYHOTO TIO3HAHUS
SBJICHUN TPUPOABI — HAONIOJEHUE, H3MEpPEHUE, MOJCITUPOBAHHUE, HKCIEPUMEHT
(peanbHBI W MBICIEHHBIN), HUCHOJIb3yeMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS
MPUMEHSTh ATU 3HAHUS MPU SKCHEPUMEHTAIbHOM HKCCIEIOBAHUU BEIIECTB U JJIs
OOBSCHEHUS XUMUYECKUX SIBIICHUI, UMEIOIIMX MECTO B MPUPOJEC, MPAKTUYECKOU
NEATEIbHOCTH YEI0BEKA U B TOBCEIHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISTH B3aMMOCBSI3b XMMHYECKUX 3HAHUM C
MOHSTUSIMU U TIPEICTABICHUAMU JPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB JIJ1s1 O0siee
OCO3HAHHOT'O MOHUMAHUSI MaTEPUAIIBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTb YMEHUS TIPOBOJAUTH PACUETHI: C UCIOIB30BAHUEM MOHSITHHN
«MaccoBas JOJs BEHIECTBA B PACTBOPE» U «MOJSPHAS KOHLIEHTPALMS»; MacChl
BEIECTBA WM 00BEMA Ta3a 10 N3BECTHOMY KOJMYECTBY BEIIECTBA, MAaCCE WU 00BEMY
OJIHOTO M3 Y4YaCTBYIOUIMX B PEaKIMM BEIIECTB; TEIIOBOro 3(dexkra peaxkuuu,
3HAYEHUS] BOJOPOAHOIO IIOKA3aTeNsl PACTBOPOB KHUCIOT UM IIEJIOYEH C HM3BECTHOM
CTEMNEHBIO JUCCOIMAIINH; MacChl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTa PEAKIINH,
€CJIM OJHO M3 MCXOAHBIX BELIECTB JaHO B BUJAE PACTBOpA C ONPEACIEHHON MAacCCOBOU
JI0JIeH paCTBOPEHHOTO BEIIECTBA WJIU JIAaHO B U30BITKE (MMEET MPUMECH ); I0JIH BBIXO/1a
MPOJYKTA PeaKuu; 00bEMHBIX OTHOIICHHI ra30B;



c(OpPMHUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEIBHO IUIAHUPOBATH M MPOBOIUTH
XUMHUYECKUH SKCTIEPUMEHT (MPOBEJCHNE PEaKIMii HOHHOT'O OOMEHa, MOTBEPKICHUE
Ka4eCTBEHHOI'0 COCTAaBA HEOPraHWMYECKHUX BELIECTB, ONPEIEICHUE CPEABl PACTBOPOB
BEILIECTB C TOMOIIBbI0 WHAMKATOPOB, M3YyUCHHE BIUSHHUS Pa3IUYHBIX (PAKTOPOB Ha
CKOPOCTh XMMHUYECKOW pEaKUHH, PEUICHHE 3KCIEPUMEHTAIbHBIX 3a7ad 10 TeMaMm
«Metamibl» u «Hemeramib») ¢ coOMIOeHUEM MPaBWI OE30MaCHOTO OOpaIIeHUs C
BEIIECTBAMH U JJa0OPATOPHBIM 000pYy10BaHHEM, (POPMYITUPOBATH LIETb UCCIICOBAHMS,
MPEACTABIATh B PA3IUYHOM (PopMe pe3ynbTaThl IKCIEPUMEHTA, aHAJIU3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUU: COONIOAATh IMpaBWia MOJb30BAHUS XUMUYECKON
MOCy/Iol U JTabOpaTOpHBIM 00OpyAOBaHUEM, OOpallleHUsI C BEIIECTBAaMU B
COOTBETCTBUM C HMHCTPYKIMSIMHU 110 BBIMOJHEHUIO JIA0OPATOPHBIX XUMHYECKHUX
OIBITOB, HSKOJOTUYECKH IE€JIECO00pPa3HOro TOBENECHUS B OBITY U TPYAOBOH
NESTETbHOCTA B IIENAX COXPAHEHMsSI CBOErO 3J0POBbS, OKPYKAIOIIEH MPUPOIHON
cpenbl W JIOCTHXKEHUST €€ YCTOMYMBOTO pa3BUTHS, OCO3HaBaTh OMACHOCTH
TOKCHUYECKOTO JEWCTBUS HA JKUBBIC OPraHU3Mbl ONPEEIEHHBIX HEOPTraHHMYECKUX
BEIIECTB, MOHMMas cMbIci nmoka3arens [1K;

c(hOpMUPOBAHHOCTb yYMEHUMW: OCYIIECTBISATh IICJICHANPABICHHBIA  MOUCK
XUMUYECKOW MHGpOpMAIMK B Pa3IMYHBIX MUCTOUYHMKAX (Hay4dyHas U y4eOHO-HaydHas
JuTepaTypa, cpelcTBa MaccoBo mHdopMmaimu, HTepHET W Apyrue), KpUTUUECKHU
aHAIM3UPOBATh XUMUYECKYI0 MH(POPMAINIO, TepepadaThiBaTh €€ U HCIOIb30BaTh B
COOTBETCTBHH C MTOCTABICHHOW yueOHON 3aauei.

COAEPKAHUE YYEBHOI'O ITPEJMETA
10 KJIACC
OPTAHNYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHU4eCKOM XMMHUM.

[Ipeamer u 3HauYe€HHE OPraHUYECKON XMMHH, MPEJICTaBIEHUE O MHOr0O0pa3uu
OpPraHUYECKUX COECTMHEHUM.

DNEeKTpOHHOE CTPOEHHME aToMa YIJIepoJa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BaneHTHbIe BO3MOXHOCTHM aToMa yriepoaa. XHUMHUYECKas CBS3b B
OpPraHUYECKUX COCAMHEHMSIX. THIbl THOpUIU3AIMU aTOMHBIX OpOuTaliel yriepoja.
MexaHnu3mbl  00pa3oBaHHs  KOBAJEHTHOHW CBs3u (OOMEHHBIH W JOHOPHO-
akienTopHblii). TUnbl epeKpbIBaHUS aTOMHBIX OpOUTaseH, 6- U n-cBsi3u. OiMHapHas,
NBOIHas U TpoiHas cBsA3b. CnocoObl pa3phiBa CBSA3EH B MOJIEKYJaX OPraHUYECKHX
BeniecTB. [loHsiTHE O CBOOOHOM pajivKalie, Hykieoduie u anekTpodue.

Teopust cTpoeHUs: oprannueckux coeauHenniit A.M. bytiepoBa u coBpeMeHHbIE
MPEACTABICHUSI O CTPYKTYpE MOJIEKYJI. 3HAUEHHE TECOPUM CTPOCHHUSI OPraHUYECKUX
coenuHeHU. MolekysipHble U CTPYKTYpHbIe (opmyiibl. CTpyKTypHBIE (HOPMYIIBI
pa3IMYHBIX BUIOB: pPa3BEPHYTas, COKpamléHHas, ckenerHas. HM3omepus. Bunsl



M30MEpPUH: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DIEKTPOHHbIE 3PPEKTH B MOJEKyax
OpPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN 3P hEKTHI).

[IpencraBnenre o kiaccupukaluu opraHudeckux BeniecTB. [lonatue o
¢dbynkuuonanbHOM rpynne. ['omonorus. I'omonoruueckue psiabl. CuctemaTuyeckas
HOMeHKJaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUS
OTJIETIbHBIX MIPEICTAaBUTEIICH.

OcobOeHHOCTH W KjacCUUKAIMSA OpraHndecKux peaknuid. OKHCITUTENHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUHA B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YyYEHHSI BEIIECTB M HUX [PEBPAILECHUMN:
O3HAKOMIJIEHHE C 00pa3llaMy OpraHUYEeCKUX BEIECTB U MaTepuaiaMu Ha UX OCHOBE,
OTMBITHl MO TPEBPAIICHUIO OPraHMYECKUX BEIIECTB MPU HArpeBaHUu (IUIABJICHUE,
OoOyraMBaHWe M TOpPEHHE), KOHCTPYHPOBAHUME MOjeNed MOJEKYJ OpraHhuYecKHX
BELIECTB.

YraeBoaopoasl.

Aunkanbl. ['omonorudeckuil psifi ajikaHoB, oOmiasi ¢opmyiia, HOMEHKIATypa U
U30MEpHs. DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ AalKaHoB, SP°-
ruOpuau3anus aTOMHBIX OpOuTaneill yriepona, o-cBsi3b. DuU3NUeCKHe CBOWCTBA
AJIKaHOB.

XUMUYECKHE CBOMCTBA AQJIKAHOB: pEAKIMU 3aMEIIeHUs, HW30MEPHU3allNH,
JNETUAPUPOBAHMS, ITUKIN3ALUM, MHUPOJIU3a, KpeKuHra, ropeHus. IlpeacraBieHue o
MEXaHU3ME PEAKIUi paJuKaIbHOrO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MONTYyYEHHs] M1 TPUMEHEHHUE AJIKAaHOB.

[uxnoankanel. O6mas ¢opmysna, HoOMeHKIaTypa U uzomepus. OCOOEHHOCTH
CTPOEHUSI U XMUMHUYECKUX CBOMCTB MaibIX (IIMKJIOMPONAH, MUKIOO0YTaH) U OOBIYHBIX
(LIMKJTONIEHTaH, IHUKJIOreKCcaH) IUKIoadkaHoB. CrocoObl MOTYyYCHUS W IIPUMEHCHHE
LMKJIOAJIKAHOB.

Ankenbl. ['omonoruueckuii psj ankeHoB, oOmias ¢GopMyia, HOMEHKIATYpa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ AlIKEHOB, SP>-rHMOPHAN3ALMS
aTOMHBIX opOuTanen yriepojaa, 6- U n-cBsi3u. CTpyKTypHas U reoMeTpuueckas (1uc-
TpaHc-) uzomepusi. Pu3nuecKkre CBOMCTBA aIKEHOB. XMMUYECKHUE CBONCTBA: PEaKIINU
MIPUCOEANHEHUSI, 3aMEILICHUS B O.-TIOJIOKEHUE TIPU IBOMHOM CBSI3H, MOJUMEPU3AIINY U
okucienus. [IpaBuino MapkoBHukoBa. KauecTBeHHbIE peakIUM Ha JIBOMHYIO CBS3b.
CriocoObI TOTydeHHS ¥ IPUMEHEHNE aTKEHOB.

Ankanuensl. Knaccudukaiusi ankagueHOB (COMPSKEHHbIC, HW30JIMPOBAHHBIC,
Kymyauposannvie). OCOOCHHOCTH 3JICKTPOHHOTO CTPOCHUS M XUMHYECKUX CBOMCTB
CONPSHKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. I[lonmumepusanus coOnpsKEHHBIX
nueHoB. CrocOOBI MOYYEHUS U TPUMEHEHUE aJIKaINCHOB.

Ankunbl. ['oMonoruueckuit psiii aJKUHOB, 001Ias (GopMyia, HOMEHKIATypa U
M30MeEpHsl. DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AQJIKWHOB, SP-



ruOpuau3anys aToOMHBIX opOuTaiei yriepona. dusnueckue CBOMCTBA AJKMHOB.
XHMMHUYECKHE CBOWCTBA: PEAKIMM IPUCOEAVHEHUS, TUMEPU3alMY U TpUMEpPU3alUH,
okucieHus. KncimoTHele CBOMCTBA aJKMHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakiMy Ha TPOWHYIO CBsi3b. COCOOBI MOJNyYEHHUS] U MPUMEHEHHUE
AJIKUHOB.

Apomatudeckue yrieBogopobl (apeHsl). ['oMonorudeckuii psi apeHoB, oo1mas
dbopMyna, HOMEHKJIATypa U U30MepUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI OeH30j1a. du3nueckue CBOMCTBAa apeHOB. X UMHUECKHE CBOMCTBA OCH30J1a U
€ro rOMOJIOTOB: PEaKlUd 3aMenieHUs B OEH30JbHOM KOJbIE U YIIEBOJAOPOIHOM
paauKaie, peakuuu MPUCOEIUHEHM ], OKACIEHNE roMoJI0roB OeH3omna. [Ipencrasnenue
00 OpPUEHTHUPYIOLIEM JEUCTBUM 3aMECTHUTENIE B OEH30JIbHOM KOJIbLIE Ha IpPHUMEpE
ANKWIBHBIX PAJUKaNOB, KapOOKCUIBHOM, THAPOKCUIBLHON, aMUHO- U HUTPOTPYIIIIHI,
aToMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB cTuposa. [lomumepusanus
ctupoia. CriocoObl TOTyYeHUs! U MPUMEHEHHE apOMaTUIECKUX YTIIEBOIOPOIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsHbIEe ra3sl. HedTh M €€ mpoucxoxaeHue.
Kamennslii yronb U mpoaykThl ero mnepepadbotrku. CrocoObl nepepaboTku HeTu:
NEePEroHKa, KPEKUHI (TEepMUYECKHUI, KaTaJUTHUYECKui), PUPOPMHUHI, MHUPOIIU3.
[IponykThl nepepadOTKN HEPTH, X TPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXY Pa3IMUYHBIMU KJIACCAMHU YTIIEBOAOPO/IOB.

DNEKTPOHHOE CTPOEHHE TaJlOreHIPOU3BOIAHBIX YIIE€BOAOPOIOB. Peakiuun
3aMEIIEHNs TaJoreHa Ha THAPOKCOTPYyNNy, HUTPOrpyIIly, LHUAHOTPYMIY,
amuHorpynmy. /[elicTBre Ha rajJoreHInpou3BOAHbIE BOAHOIO U CIIMPTOBOIO pacTBOpa
meénoyn. B3amMmopaelicTBue auUrajgoreHajJkaHoB ¢ MaruueM M IUHKOM. IloHstue o
METAJUIOOPTraHUYECKUX  COEAMHEHUAX. lICcrmonb30BaHUE  rallOreHIpPOU3BOIHBIX
YIJIEBOJIOPOIOB B OBITY, TEXHUKE U MIPU CUHTE3€ OPraHUYECKUX BEILIECTB.

DKCIepUMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBPAICHUI: H3y4YEHUE
(buU3HUECKUX CBOWCTB yYIieBOAOPOAOB (PaCTBOPUMOCTDH), KAuYE€CTBEHHBIX pPEAKIUN
YTIIEBOAOPO/IOB PA3IMYHBIX KJIaccoB (0OeciBeurBaHUE OPOMHOM MU MOJHOM BOJIBI,
pacTBOpa I€pMaHraHaTa Kajus, B3aHMMOJCHCTBHE AalETWIEHA C aMMHUAYHBIM
pactBopoM okcujia cepedpa(l)), kauecTBeHHOE 0OHAPYXKEHUE YIIIEpoJia U BOJIOPOIa B
OPraHMYECKUX BEIleCTBaX, IMOJYyYEHUE OTHIEHA W HU3YYEHUE €ro CBOMCTB,
o3HakomJieHHe ¢ Kowtekuuamu «Hedpts» u «VYroaws», ¢ obpasuamu IuiacTMace,
KaydyKOB W  pE€3HHbl,  MOJCIMPOBAHWE  MOJEKYJ]  YyIJIEBOAOPOJOB U
raJIOr€HIPOU3BOIHBIX YTIIEBOAOPO/IOB.

Kucnopoaconep:xaiue oprannyeckue coeAMHeHHs.

IIpenensHbIe 0OgHOATOMHBIE CIUPTHL. CTpOEHHE MOJIEKYJ (Ha IPUMEPE METAHOJIA
u sTaHoia). ['omonoruueckuil psn, obOmas Qopmyna, u3oMepusi, HOMEHKIATypa U
kinaccudukanusa. Pu3nyecKre CBOMCTBA MPEAENbHBIX OAHOATOMHBIX CIHPTOB.
BonopoaHbie CBSI3U MEXIY MOJEKYJIaMUA CIIUPTOB. XUMUYECKUE CBOMCTBA: PEAKLIMU



3aMElIeHUs, JAETHApPATalMK, OKHCIIEHHs, B3aHMMOJICHCTBUE C OPraHUYECKHUMHU H
HEOPraHMYEeCKUMM Kuciaoramu. KauecTBeHHasi peakuusi Ha OJHOATOMHBIE CIHUPTHI.
JleiicTBue »TaHOjla M METAaHONA HAa OpraHu3M uyenoBeka. CrocoObl MONMy4YeHUs U
MIPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.

[IpocTeie 3¢upsl, HOMEHKIaTypa W u3oMepus. OCOOCHHOCTH (PU3HYECKUX U
XUMHYECKUX CBOMCTB.

MHOroaToMHbI€ CHHUPTBI — OSTWIEHIVIMKOIb MW TJIHUEpUH. DuU3MYecKue u
XUMHUYECKUE CBOMCTBA: pEaKIMU 3aMENICHHS, B3aUMOJCUCTBUE C OPTaHUYECKUMU U
HEOPraHMYECKUMH KHCJIOTaMHU, KaUeCTBEHHAs] PEaKLMs HA MHOTOATOMHBIE CIIMPTHI.
[IpencraBnenne 0 MexaHU3ME PEAKIUN HYKICOPMIbHOTO 3aMenieHus. JleficTBue Ha
opranusM 4esoBeka. CriocoObl MOyUYeHUs U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpOoEHHE MOJIEKYJbl, B3aWUMHOE BIIMSHUE THAPOKCOTPYNIBl H
oenzonbHOro simpa. dusmueckue cpoiicTBa ¢eHona. OCOOEHHOCTH XUMHYECKHX
cBoiCcTB eHona. KauecTBennsie peakiuu Ha ¢peHon. TokcuaHocTh herona. Crocoont
noytyueHus 1 npuMmeHenue genona. Genondopmanpaeruatas cMoa.

KapOGonunbHble COeMHEHUST — albJETUbl U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWIbHON Tpynmbl. ['OMonorudeckue psiibl aidbJAETHIAOB M KETOHOB, 0O0Ias
dbopmyna, u3oMmepus 1 HOMEHKIaTypa. @u3nueckue CBOMCTBA aJIbIETUJIOB U KETOHOB.
XUMHUYECKHE CBOMCTBA aIbJETUI0B U KETOHOB: peakiuy nprucoeanHeHns. OKuciaeHue
albJCTUJIOB, KA4YECTBEHHBbIC peakuuu Ha anbAerujibl. CrocoObl TONYYEHUS W
[IPUMEHEHUE aIbJECTU0B U KETOHOB.

OnHOOCHOBHBIE TIpECNbHBIC KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M3omepus u HomeHnkinarypa. dusnueckue cBOMCTBA
OJTHOOCHOBHBIX TPENeNbHbIX KapOOHOBBIX KHUCIOT. BOJOpoAHBIE CBS3HM MEXAY
MOJICKYyJIaMHd KapOOHOBBIX KHCJIOT. XHMHYCCKHE CBONCTBA: KHUCIOTHBIE CBOMCTBA,
peakiusi dTepuduKaIuu, peakiud C Yy4acTUEM YTIJIIEBOJOPOJHOTO pajuKaia.
Oco0eHHOCTH CBOMCTB MypaBbHUHOW KUCIIOTHI. [IOHATHE O IPOU3BOAHBIX KAPOOHOBBIX
KHCIIOT — CJOXHBIX 3(pupax. MuorooOpaszue kapOOHOBBIX KUCIOT. OCOOEHHOCTH
CBOMCTB HEMpPENENbHBIX M apOMATHYECKUX KapOOHOBBIX KHCIIOT, NUKApPOOHOBBIX
KHUCJIOT, THAPOKCUKAPOOHOBBIX KUCIOT. IIpencraBurenu BhICHIMX KapOOHOBBIX
KUCJIOT: CTE€apUHOBAs, NAJIbMUTUHOBASA, OJICUHOBAS, JAUHONEBASA, JUHOJEHOBAs
KUCIOTH. CrIocoObI OTyYeHHsI ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxubie >¢upbl. ['omomormueckuit psim, oOmas ¢opmyna, H30MepuUs u
HOMEHKNaTypa. PU3NYECKME UM XUMHUUYECKHME CBOMCTBA: THUAPOIU3 B KHUCIOW U
LIEIIOYHOU Cpee.

Kupswl. Ctpoenue, ¢puznyeckrue U XMMUYECKUE CBOWCTBA JKUPOB: THUAPOJIH3 B
KHCJION M 11eno4Hor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIIUX OCTATKH
HETIPEIEIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOJE.

MpIa KaK COJM BBICITUX KapOOHOBBIX KHCJIOT, MX MOIOIIIEE ACHCTBHE.



O6mras xapakTepucTuka yriieBojoB. Kinaccudukanus yrieBogoB (MOHO-, IU- U
nonucaxapuabl). MoHocaxapuabl: TIIOKO3a, (pyKTo3a, Tajlakro3a, puodosa,
nezokcupuodosza. dusnueckue CBONCTBA M HaxoXiaeHUE B mpupojge. DOTOCHHTES.
XVMMHUYECKHUE CBOMCTBA TJIFOKO3bI: PEAKIIMU C YYACTUEM CIHUPTOBBIX U aJbJIECTUIHOU
TPYyII, CIUPTOBOE U MOJIOYHOKHCIIOE OposkeHue. [Ipumenenune riaoko3sl, e€ 3HaUeHHe
B JKM3HENEATEIIbHOCTH oOpraHu3Ma. Jlucaxapuapl: caxapos3a, MajlbTO3a U JIAKTO3a.
BoccranaBnuBaromme M HEBOCCTAaHABIMBAKWOIIHME  aucaxapuaesl.  ['maponus
nucaxapuaoB. HaxoxaeHnue B mpupojsie u npuMeHeHue. [lomucaxapuasl: Kpaxmad,
IVIMKOTEH MW uemnono3a. CTpoeHHE MakKpOMOJIEKYN Kpaxmania, TIJIMKOTeHa |
eIuTr0103bl. PU3NYECKHE CBOMCTBA Kpaxmana U LEUTH0N03bl. XUMUYECKUE CBOMCTBA
KpaxMalia: THAPOJIU3, KAueCTBEHHAsl peakius C HOJ0M. XUMHUYECKHE CBONCTBA
LEJUIIOJIO3bI: TUIPOJIN3, TIOTyueHue 3pupoB 1em0103bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).

OKCIEpUMEHTAJIbHbIE METOAbl HW3YYEHHsI BEIIECTB M HUX MPEBPAILICHUI:
PacTBOPUMOCTD Pa3JIMYHBIX CIIUPTOB B BOJAE, B3aMMOJICUCTBUE ITAaHOJIA C HATPHUEM,
OKHCJIEHHE JTWJIOBOIO CIHpPTAa B aJIbJIETU] HA PACKAJIEHHOW MEIHON IPOBOJIOKE,
OKHCJIEHHE HSTWJIOBOrO CIHpPTa AUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BAHUE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIUM HA albJIeruibl (C THAPOKCHUIOM
nuammuHcepeopa(l) u ruapokcuaom meau(ll)), peakuus raunepruHa ¢ TUIPOKCUIOM
meau(ll), xumuueckue cBOWCTBa pacTBOpa YKCYCHOM KHCIOTBI, B3aUMOJICHCTBHE
pacTBopa rioKo3bl ¢ rugpokcugom meau(ll), B3aumoneiicTBue kpaxmalia ¢ HOJO0M,
pElIeHHE 3KCIEPUMEHTAIBHBIX 33/1a4 110 TeMaM «CnupTsl U (peHons», «KapOoHoBBIE
KUCJIOTHI. CIIOKHBIE 2(PUPBI.

A3o0Tcoaep:Kkaie OpraHn4ecKue coeIuHeHus.

AMHHBI — OpraHMYeCKHe MPOU3BOAHBICE amMmuaka. Kiaccudukamus aMHUHOB:
anudaTudecKue U apoMaTUYECKUE; MEPBUYHBIC, BTOPUYHbIE U TpeTUUHbIe. CTpoeHHE
MoJIeKyJ, oOmasi ¢opmyia, M30MEpHsi, HOMEHKJIAaTypa W (PU3WYECKHE CBOWCTBA.
XuMHUYeckoe  CcBoMcTBa  anupaTUYECKUX  aMUHOB:  OCHOBHBIE  CBOWCTBA,
ANKAJIMPOBAHNE, B3aUMOEHCTBHUE MTEPBUYHBIX aMUHOB C a30TUCTOU KucaoTou. Conu
AITKAJTIAMMOHHS.

AHWINH — NPEJCTaBUTEIh aMUHOB apomMaTuueckoro psga. CTpoeHue aHUIMHA.
B3aumHoe BinusiHUE TPYyNI aTOMOB B MoJieKyse aHmwinHa. OCOOEHHOCTH XUMUYECKHUX
cBolcTB aHwinHa. KauyecTBeHHble peakiuu Ha aHWIUMH. CrnocoObl MONYYEHHS U
npuMeHeHue anudarudeckux aMuHoB. [lonyyeHue aHuIMHa U3 HUTPOOEH30IA.

AmuHokuciaoTel. Homenkiarypa u uzomepus. OT/AeNbHBIC NPEICTABUTEIN O
AMHUHOKHCIIOT: TJIMIMH, AJTaHUH. OU3N4YEeCKUe CBOMCTBA aMUHOKUCIOT. XUMUYECKUE
CBOMCTBA aMHHOKHUCJIOT Kak aM(OTEPHBIX OpPraHUYECKUX COCAMHCHHM, pPEaKIus
MOJIMKOH/IEHCAIINKM, OOpa3oBaHWE TMENTUAHOM CBsi3U. buonornyeckoe 3HaueHUE
aMUHOKHUCNOT. CUHTE3 U THIPOJIU3 TIENTHIOB.



benku kak mnpupoxHble noauMepsl. llepBuuHas, BTOPUYHAsT M TpETUYHAs
CTpyKTypa OenkoB. XUMHUECKHE CBOICTBa OEJKOB: THUIPOIM3, JEHATYpalus,
KAUECTBEHHBIE PEAKIIUU Ha OENKH.

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEHHUs BEHIECTB U MX MpPEeBpallCHUI:
pacTBOopeHHE O€IKOB B BOJE, JCHaTypalusi OEIKOB NpU HarpeBaHUHU, LBETHBIE
peakuuu Ha  O€JKW, pelleHHe OSKCIepUMEHTAIbHBIX 3a7ad 10  TeMaMm
«A30TcoaepKalllue OpraHuYecKue coeAuHeHus» U «Pacro3HaBaHHE OPraHUYECKHX
COCIUHEHUN .

BbicokoMoIeKyJISIDHBIE COCIMHECHUS .

OCHOBHBIE TOHATHSI XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEAHSS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPDHBIX COCIWHEHHHA —
MIOJIMMEPU3ALMS U MIOTUKOHACHC AU,

[Tomumepuble  Marepuansl. [lmacTmaccel  (TOMUATWIIEH,  MOJMIIPONUIIEH,
MOJIUBUHWIXJIOPU,  TMOJHCTHPOJ,  MOJUMETUIMETAaKpuiaT,  MOJIUKApOOHATHI,
nojaudTUIEHTepedTanar). Y Tuiauzauus u nepepadoTka MmIacTHKa.

DnacToMepbl: HATYpaJbHBIM KaydyK, CHHTETHUECKHE KaydyKu (OyTaJHeHOBBIH,
XJIOPOITPEHOBBIN, U30MPEHOBBIN) U CUIUKOHBL. Pe3nHa.

BonokHna: HaTypaibHble (XJIOMOK, IEPCTh, HIENK), UCKYCCTBEHHbIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHE (KAallPpOH U JIABCaH).

[Tonmumeps! crienuaibHOrO HazHadeHUs! (Te(IoH, KeBiap, 3JIEKTPONPOBOIAIINE
MOJIUMEPBI, OMOpa3iiaraeMble MOJIUMEPHI).

OKCHepUMEHTAJIbHbIE METO/Abl M3YyYEHHsS BEUIECTB U MX MpPEBpalICHUI:
O3HAKOMJIEHHE € oOpa3lamMu MPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMacc,
Kay4yKOB, pElICHUE 3KCIIEPUMEHTAIBHBIX 3a/a4 110 TeMe «Pacro3HaBaHue miacTMace
Y BOJIOKOH».

Pacuérunle 3amaun.

Haxoxnenune MonekyasipHOd (GOpMylibl OpraHMYECKOro COEAUHEHMS 110
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSAIIUX B €r0 COCTaB, HAXOXACHUE MOJEKYJISIPHON
(dhopMyJibl OPraHUYECKOr0 COeIUHEHUs 10 Macce (00bEMY) MPOTYKTOB CrOpaHusi, Mo
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MNPOAYKTOB pEAKIMU W/WIM HCXOJIHBIX
BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (POPMYJIbI OpraHMUECKOIO BEIIECTBA HA OCHOBE
€ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB IOJIYYEHHS, ONPENEIECHUE JIOJIHM BBIXOJA
MIPOJYKTA PEAKLIUU OT TEOPETHUECKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeAMETHBIX CBSA3EH NMPU U3YYEHUU OpraHndeckoi xumuu B 10
KJIACCE OCYILECTBIISIETCSI YEPE3 HMCIOJIb30BAHME KaK OOLIMX E€CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHSATUHN, IPUHSATHIX B OTAEIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOIO
LUKJIA.



OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: SIBICHHWE, HAyYHBIM (akT, rumoresa,
TEOpUs, 3aKOH, aHalu3, CHHTE3, KiacCUPUKalus, HaOII0eHUe, HU3MEpEHHe,
DKCIEPUMEHT, MOJENb, MOJIEIIUPOBAHHUE.

®duzuka: Marepus, aToM, DJEKTPOH, TPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUYECKU ypOBEHb, BEILIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHUE BEILIECTBA,
¢buznyeckue BEIMYUHBI, €IUHULIBI U3MEPEHHUsI, CKOPOCTb, SHEPTHUs, Macca.

buonorus: kimerka, oOpraHm3M, OJKOCUCTeMa, Owocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepoTpOdHBIA THUN NUTaHUS, OpOXKEHHE,
dboTocuHTE3, NbIXaHHUEe, OCNKH, YIIIEBOIbI, >KUPbI, HYKJIEUHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpadusi: mone3Hple HCKOMIAEMBbIE, TOTLTUBO.

TexHonorus: NuIIeBble TPOAYKThI, OCHOBBI PALIMOHATIBHOTO MUTAHUS, MOIOLIUE
CpenCTBa, MaT€pUalbl U3 HCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CoctaB aTOMHBIX saep. XuMHUecKud dmeMeHT. M3orombl. CtpoeHue
AJIIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTUYECKUE YPOBHH HU
o ypoBHU. ATOMHbIE opOouTanu. Knaccudukanus XuMU4eCKux 3JeMEHTOB (S-, p-, d-
, f-amementrr). Pactipenenenue 31€KTPOHOB O aTOMHBIM OpOUTANSAM. DIIEKTPOHHBIE
KOH(UTypallMd aTOMOB 3JIEMEHTOB MEPBOI0—YETBEPTOrO NEPUOJOB B OCHOBHOM H
BO30YKIEHHOM COCTOSIHUH, AIIEKTPOHHBIE KOH(Urypanuu VM OHOB.
DIEKTPOOTPULATEIBHOCTb.

Ilepnoanuecknii 3aKoH u llepuonnueckas cucremMa XuMU4YeCKux 3yemMeHToB /. 1.
MenpeneeBa. CBs3b MEPUOJMYECKOrO 3akoHa © llepuognyueckol CHCTEMBI
XUMUYECKHUX AJIEMEHTOB C COBPEMEHHOM TEOPUEHN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMUUECKHX JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CII0KHBIX
BEIIECTB MO TpyIIlaM M II€pUoAaM. 3JHadeHHWe Iepuoandeckoro 3akoHa JI.H.
Menpaeneena.

XuMmudeckass CBA3b. Buabl XMMHYECKONM CBSI3M: KOBAJICHTHAs, WOHHAs,
MeTayinueckas. MexaHu3Mmbl 00pa30BaHUS KOBAJEHTHOW CBSI3U: OOMEHHBIM U
JOHOPHO-aKLENTOPHBIA. DHEPrus U JUIMHA CBs3U. llomsspHOCTH, HANPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJIGHTHOM cBsi3u. KparHele cBa3u. BopoponHas cBsi3b.
MexkMOoneKyIsipHbIE B3aUMOAECHCTBUS.

BaneHTHOCTP M BaJICHTHBIE BO3MOXKHOCTHM aTOMOB. CBSi3b 3JEKTPOHHOMU
CTPYKTYPbl MOJIEKYJI C MX F€OMETPUYECKHM CTPOEHUEM (Ha MPUMEPE COECAMHEHUN
AJIEMEHTOB BTOPOTO MEPHOA).

IIpencraBieHne O KOMIUIEKCHBIX coenMHEHUsAX. COoCcTaB KOMILIEKCHOI'O MOHA:
KOMILIEKCO00pa30BaTeb, JIMTaHAbl. 3HAUEHNE KOMIUIEKCHBIX coenrHeHuil. [lonsaTue
0 KOOPJAMHALIMOHHON XUMHH.



BemectBa  MOJEKYJSIpHOTO U HEMOJEKYJSPHOTO  CTpoeHMs.  Tumbl
KPUCTAITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

ITonstne o mucnepcHbix cucreMax. VMctuHHble pacTBOpbl. [IpencraBnenne o
KOJUTOUJIHBIX pacTBopax. CriocoObl BhIpaKEHUSI KOHIICHTPAIIMU PACTBOPOB: MacCOBast
70N BEIlleCTBA B pacTBOpe, MOJISIpHAas KOHUEeHTpauus. HacellleHHbIE U
HEHACBIIIEHHbIE PACTBOPBI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Kiaccudukanys v HOMEHKIATypa HEOPTraHMYECKUX BEHIECTB. TpUBUAIIbHbBIC
Ha3BaHUSA OTJEIbHBIX NPEACTABUTEICH HEOPTAHUUYECKUX BEILIECTB.

Kiaccudukaiys XUMHUYECKUX peakIuii B HEOPraHWYECKOM W OpraHuYecKou
XUMUU. 3aKOH COXPAHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHHUsI U MpeBpalleHUs
SHEPTUM MPU XUMUUYECKUX peakiusx. TeruioBbie 3(PPEKThl XUMHUUYECKUX PEaKIU.
TepMoxuMHYECKUE YpaBHEHUS.

CKOpOCTh XMMHMUYECKON peakiuu, €€ 3aBUCHUMOCTh OT Pa3IMUHBIX (haKTOPOB.
['omoreHHble U rereporeHHbie peaknuuu. Karanus u kataaus3aTopsl.

OOGpaTuMble U HeoOpaTUMbIe peakiuu. XuMuueckoe paBHoBecue. KoHcrtanta
XUMHUYECKOro paBHOBecHsl. DakTopbl, BIMSIONIME HA TOJIOKEHUE XUMHUYECKOIO
paBHOBECHS: TeMIlepaTypa, JABJICHUE W KOHIIEHTpAllUd BELIECTB, YYACTBYIOLIUX B
peakuuu. [Tpuanun Jle [lartense.

OnektponuTnyeckas nuccounanusi. CuiabHbIe U clia0ble 3eKTponuThl. CTeneHb
nucconmanuu. Cpega BOJHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpasibHasl, IIETOYHASI.
Bonopoausiii nokazatens (PH) pactBopa. I'maponus cojeil. Peakiiuu HOHHOTO
oOMeHa.

OKuUCIUTENbHO-BOCCTAHOBUTEIIHHBIE peaxkuum. Crenenb OKHCJIEHUS.
Okucnurenb W BOCCTaHOBUTENb. IIpomecchl OKHUCIEHUS M BOCCTAHOBJICHUS.
Baxneiimme OKHCIMTENM W BOCCTAaHOBUTEIW. MeToJ SJIEKTpOHHOIo OanaHca.
DIIEKTPOJIN3 PACTBOPOB U PACILUIABOB BELIECTB.

OKCNIEpUMEHTAIbHBIE METOJbl M3yYEeHHUS BEIIECTB W UX MPEBPALLCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpPOJAa B MPUCYTCTBUM KaTaauW3aTopa, MOJIEIH
KPUCTAUTMYECKUX PEIIETOK, MPOBEACHUE PEaKIMii MOHHOTO OOMEHa, OMNpeJiesICHHE
Cpeapl PACTBOPOB C TMOMOIIBI0 HWHAWKATOPOB, HW3YUYCHUE BIHMSHUS Pa3IMYHBIX
(akTOpOB HA CKOPOCTh XHUMHUYECKOW pEeaKkIuh U TMOJ0KEHUE XUMHYECKOIo
pPaBHOBECHSI.

Heopranuueckast xuMus.

[Tonoxenne HemetrauioB B [leprnoanMvecKoil CUCTEME XUMHUUYECKHUX AJIEMEHTOB
J.W. MenneneeBa U OCOOCHHOCTH CTPOEHUS WX aToMOB. DU3MUYECKHUE CBOMCTBA
HEMETAJIOB. AJIJIOTPONUS HEMETAJUIOB (Ha MpuMepe Kuciopopaa, cepsl, gochopa u

yriiepoza).



Bonopon. Ilonydenue, ¢usznueckue M XHUMHUYECKHE CBOMCTBA: pPEaKIUU C
MeTajlylaMd ¥ HEMETaJUlaMHi, BOCCTAaHOBUTENbHbIE CcBOMCTBA. ['mapunbl. TornvBHbIE
AJIEMEHTBHI.

['amorensl. Haxoxnenue B mpupoie, CIocoObl MoMydeHus, (U3HMUECKue Hu
XMMHUYECKHE CBOMCTBA. [ aJlOr€HOBONOPOJIBI. BakHeWIme KHUCIOpOACOAEPHKAIINE
CoeMHEHUs TayioreHoB. JlabopaTopHble W TPOMBINUICHHBIE CIIOCOOBI TOTYYEHHUS
rajgoreHoB. [I[pumMeHeHne rajJoreHoB U UX COCTUHEHU.

Kucnopon, o3oH. JlaGopatopHble W MNPOMBINIJICHHBIE CIIOCOOBI MOTYyYCHUS
Kkuciiopoja. Pu3nvecKue U XMMUYECKUE CBOMCTBA M IPUMEHEHUE KUCIOPOAA U 030HA.
OKcubpl U IEPOKCUIBI.

Cepa. Haxoxnenue B mpupojie, CIOCOObI TMONYy4YeHUs, (PUINUECKUE U
xuMu4eckue cBoictBa. CepoBogopon, cyabhuasl. Oxcun cepoi(1V), okcnn cepoi(V1).
CepHuctast U cepHasi KUCIOTHl U uX coid. OCOOEHHOCTH CBOMCTB CEPHOU KHUCIIOTHI.
[IpumeHeHue cepsl U €€ COeINHEHUN.

A3zor. HaxoxzaeHue B MpUPOAE, CHOCOObI TNOAy4YeHHs, (UUUECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTpUIbI. OKCHIBI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI ¥ uX coiii. OCOOEHHOCTU CBOMCTB a30THOM KHUCIOTHL. [IpuMeHenue azoTa u
€ro COeIMHEHUN. A30THBIE y10OpEHU.

®ocdop. Haxoxaenume B mOpupoje, CHOCOObI MONYyUYECHHS, (PU3HUECKUE U
xumuyeckue ceorcta. Gochunst u hochun. Oxcunpl hocdopa, pochopHas KucioTa
u e€ comu. [Ipumenenne Gpocdopa u ero coenunenuii. DochopHbie y100peHUs.

VYraepoa, HaxoxaeHue B npupoze. AioTponHbie Mogudukanuu. Ouznueckue
U XUMHUYECKHME CBOMCTBa MPOCTHIX BEUIECTB, OOpa30BaHHBIX YyriepoaoM. Oxcun
yraeponaa(ll), okcun yraepona(lV), yronpHast kuciora u €€ coii. AKTUBHUPOBAHHBIN
yromib, aacopomus. dymiepensi, rpadeH, yriaepoaHbie HaHOTPYOku. [Ipumenenwue
MPOCTHIX BEILIECTB, 00OPa30BaHHBIX YIIEPOAOM, U €0 COCTUHEHUIA.

Kpemuuii. HaxoxaeHue B mnpupoje, CrHocoObl MONy4YeHUs, (PU3NYECKHE U
xumuueckue cBoucTBa. Oxcupa kpemuusi(lV), kpemHueBas KUCIIOTa, CHUIIUKATHI.
[IpumeneHue kpeMHus U ero coequHeHuil. CTeks0, ero Nojly4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramioB B llepuognueckor CUCTEME XMMHUYECKHUX SJIEMEHTOB.
OcoOeHHOCTH CTPOEHUS DJIGKTPOHHBIX 000JI0YEeK aToMOB MeTaioB. OOmue
¢dusnueckue cBoiicTBa MeTaiioB. [IpuMeHeHne MeTalioB B ObITY U TexHUKE. CIiaBbl
METaJIJIOB.

DIEeKTPOXUMUUYECKUHN psAll HANpsDKEHUN MeTaiuoB. OO1Ire crocoObl MOay4deHUs
METAJJIOB: TUIPOMETAIUTYPTHsl, TUPOMETAJUTYPIHsl, dJieKTpoMeTamutyprud. [louarue o
KOppo3uu MeTauioB. CriocoOb! 3alUThl OT KOPPO3UH.

O6mass xapakrepuctuka wmetaioB |A-rpynnsl  Ilepuoanueckoil cucTeMbI
XUMHUYECKUX 3JieMeHTOB. Hartpuil n kanuii: nonyyenue, GU3M4eCKue U XUMUYECKUE
CBOMCTBA, IPUMEHEHNE MPOCTHIX BEUIECTB U UX COEAUHEHUN.



O6mras xapakrtepuctuka MetamuioB |lIA-rpynmer [lepuonnueckoid cucTembl
XUMHYECKUX JIEMEHTOB. Maruuii u KajabIuii: mojay4deHue, Pu3ndeckue u XuMU4IecKue
CBOIWCTBA, MPUMEHEHHUE MPOCTHIX BEHIECTB M WX coenauHEHHM. KECTKOCTh BOABI U
CHOCOOBI €€ YCTpaHEeHHS.

AmoMuHUA: TIONy4YeHHe, GU3MUECKHUE U XUMUYECKHE CBOMCTBA, NMPUMEHEHUE
MIPOCTOTO BEIIECTBA U €r0 COeAMHEHUI. AM(OTEepHBIE CBOICTBA OKCHIA U THAPOKCH A
ATIOMUHHS, TUAPOKCOKOMILJIEKCHI A TFOMUHHS.

OO6miass  xapakTepucTHKa MeTalyioB  moOouHbix  noarpynn  (b-rpymm)
Ileproanveckoi CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

du3nyeckrue U XUMHUYECKHE CBOMCTBA Xpoma M ero coeauHeHuil. OKCUabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomarbl, HUX
OKHUCIIUTENbHBIE CBOKCTBA. [loyueHrne u npuMeHeHne Xpoma.

Pu3nyecKre 1 XMMUYECKME CBOMCTBA MapraHia v ero coeiuHeHni. Baxxueunmue
coequHennss Mapranna(ll), wmapranma(lV), wapramma(VIl) u  wmapranma(VII).
[TepmaHraHat Kajiusi, €ro OKUCIUTEIIbHBIE CBOWCTBA.

Pu3nyuecKkue U XHMHYECKHE CBOWMCTBA Keje3a M ero coeauHeHuil. OKCHIBI,
ruapokcuasl u conu xene3a(ll) u xeneza(lll). I[Tonyuenne u npumMeHeHne xene3a U
€ro CIUIaBOB.

du3nyecKne U XUMUYECKHUE CBOMCTBA Meau U €€ coenuHeHuil. [lonydenue u
MPUMEHEHUE MEJIU U €€ COCAUHECHUM.

[{uak: momydeHune, QGU3MUECKHE W XUMUYECKHE CBOWCTBA. AMdoTepHbIe
CBOWCTBA OKCHJAa U THIAPOKCHAA IIMHKA, TUAPOKCOKOMIUIEKCH IIUHKA. [IpuMenenune
[IMHKA U €r0 COSINHECHUM.

DKCIEpUMEHTAIbHBIE METO/IbI H3YUYEHUS BEUIECTB U UX IPEBPAILCHHN: U3yYCHUE
o0pa3lioB HEMETAJIOB, TopeHue cepwl, docdopa, xeiae3a, MarHus B KHUCIOPOJIE,
M3ydeHue Koiekiuuu «Mertamibl W CIUIABBI», B3aWMOJICMCTBUE IICIIOYHBIX H
HIEJIOYHO3EMENbHBIX ~ METANIOB € BOAOM  (BO3MOXHO  MCIIOJIb30BAaHME
BUJICOMATEPUAJIOB), B3aUMOJCIHCTBHE IIMHKA M >KeJe3a C PacTBOpPAMH KHUCIOT U
HIETI0YEH, KAUECTBEHHBIE PEAKIIMM HA HEOPraHUYECKHE aHUOHBI, KATUOH BOAOPOJA U
KaTHOHBI METAJIJIOB, B3aUMO/ICVCTBUE TUIPOKCUAOB ATFOMUHUS U IMHKA C pACTBOPaAMHU
KUCJIOT W IIEJIOYEH, PEIIEHNE SKCHEPUMEHTAIbHBIX 3aJa4 Mo TeMaMm «l alloreHsD,
«Cepa u e€ coequHeHus», «A30T u Gpochop 1 UX coeuHEeHUs», «MeTaibl TITaBHBIX
noArpynim», «MeTtajiibl TOOOYHBIX MOATPYIII.

XuMHUS U KU3Hb.

Ponps xumuu B obecrieueHn yCTOMYMBOTO pa3BUTHs ueioBeuecTBa. [loHsTHe o
Hay4YHbIX METOAAX IO3HAaHUS U METOJOJIOTMM HAy4YHOro uccienoBaHus. HayuHbie
MPUHLUIBl OPTaHU3ALNN XUMUYECKOTO MPOU3BOJACTBA. [IpOMBIILICHHBIE CHOCOOBI
MOJIYYEHUs] BaKHEHIUX BelIeCTB (HAa IpUMEpe MPOM3BOACTBA aMMHaKa, CEpHOM
KHUCIIOTBI, MeTaHoJa). [IpoMbllieHHbIe CIOCOObl MOMYYeHHUs] METAJIOB U CIIABOB.



XHUMHUUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH CPelbl U €ro MOCieACTBUA. Poilb Xumuu B
o0ecTeueHNHN YHEPTeTUIECKON O0€30IMacHOCTH.

XuMusi ®  300poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuia
MCIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaTtoB. Poibs XUMuUM B pa3BUTUN MEIULIUHBI.

XYMUSl TIUIIM: OCHOBHBbIE KOMIIOHEHTHI, NMHUIIEBble N00aBKkU. Poib Xxumuu B
obecrieueHnH NHIEeBON 0€30MaCHOCTH.

Kocmernueckue u mnapdromepHsie cpencrBa. beitoBas xumwus. [lpaBuna
0€30MacHOro UCTIOJIb30BAaHUSI MperapaToB OBITOBOM XUMUU B TTIOBCETHEBHOM JKU3HU.

XUMHS B CTPOMTENIbCTBE: Ba)KHEHIIME CTPOUTENbHbIE MaTepualibl (ILIEMEHT,
OCTOH).

Xumusi B CENIbCKOM X03sicTBe. OpraHndeckre U MUHEpaIbHbIE YI00pEHUSI.

CoBpeMeHHBIE KOHCTPYKLIMOHHBIE MAaTepHalbl, KpPacKH, CTEKJIO, KepaMHUKa.
Marepuansl i 3JIeKTpOHUKU. HaHOTEXHOIOrnN.

Pacuérnsle 3agaun.

Pacuérpl: maccel BemiecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, MacCe WM 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, MAcChl
(0O0béMa, KOTMUECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CJIM OJHO U3 BELECTB UMEET
IpUMECH, Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTA PEAKLUHU, €CIU OJHO U3
BEIIECTB JaHO B BHUIE PACTBOpaA C ONPEAECIEHHOM MACCOBOM JOJIEW PACTBOPEHHOIO
BELIECTBA, MACCOBOM JOJIM U MOJIIPHOM KOHIIEHTPAI[MU BEILIECTBA B PacTBOpE, JOJIU
BBIXO/Ia IPOAYKTA PEAKI[UU OT TEOPETUYECKH BO3ZMOKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBA3EH MPU U3YyUEHUHU OOIIeH U HEeOpraHWnYeCKOn
xumuH B 11 Kiacce ocymliecTBiIsIeTCsl Yepe3 UCI0JIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
Hay4HbBIX MOHSATUM, TaK U TOHITUH, IPUHATHIX B OTJEIbHBIX MPEIMETAX €CTECTBEHHO-
HAay4YHOT' O IIMKJIA.

OO0mre ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: SIBJIEHUE, Hay4YHbIH (PaKT, TUIIOTE3a,
Teopus, 3aKOH, aHAJU3, CHHTE3, KiacCU(UKAIMs, MEPUOAUYHOCTh, HAOIIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJAEIUPOBAHNE.

®uznka: Matepusi, MUKPOMHUp, MaKpOMHpP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, W30TONbI, PAMOAKTUBHOCTb, MOJIEKYJIA, SHEPIe€TUUYECKUI YPOBEHb, BEIIECTBO,
Teno, O0O0BEM, arperaTHOE COCTOSHUE BEIECTBA, WJCAJbHBIM Ta3, QuU3nUecKue
BEJIMYMHBI, EAUHULBI U3MEPEHMS], CKOPOCTh, SJHEPIUs, Macca.

buonorusi: kieTka, opranusM, 3KkocucreMa, ouocdepa, MeTabOIU3M, MAaKpO- U
MUKpPORJIEMEHTBI, OEJKH, MUPbI, YTJIEBOJAbI, HYKIECMHOBBIE KHUCIOTHI, (HEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITOTOK 3HEPIMH B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOpHBIE MOPOJIBI, IMOJIE3HbIE HCKOMAaeMble, TOILIUBO,

pecypchl.



TexHomorus: XuUMHUYECKas IPOMBIIUIEHHOCTb, METAJULyprus, CTPOUTEIbHBIE
MaTepuallbl, CEJIbCKOXO35AUCTBEHHOE IPOU3BOACTBO, IUIIEBAas IPOMBIIUIEHHOCTD,
(dapmaneBTUYeCKass TPOMBIIUIEHHOCTh, IPOM3BOJICTBO KOCMETHYECKUX MPENapaTos,
IIPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTEPUANIOB, JJIEKTPOHHAs
HaHOTEXHOJIOTUH.

TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

IMPOMBINIJICHHOCTD,

KonuyecTBo yacoB MonyJib padoueii

Ne HaumenoBanue

NMPOrpamMMbl
n/ pa3jejioB H TeM Bcer | Konrtpoiabn IIpakTH4eck
p , BOCIIMTAHUS
n NnporpamMmbl 0 ble padoThbI ue padoTbl .
porp p P «IIKOJIbHBIH
YPOK»
Pasnen 1. Teopernyeckue OCHOBbI OPraHNYeCKOH XHUMHUH
Bcepoccuiickuii
YPOK,
MOCBSILUEHHBINA TOY
IIpeamer
. HayKd U
OpraHMYECKON .
TEXHOJIOTHH
xumuu. Teopust . .
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MMOATOTOBKH JETEMN

coenrHeHuit A. M. .
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YCJIOBHSIX
pa3IMYHOTO PoJa
4C)
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YPOK,
[IpenenvHbie MMOCBAIICHHBIN JHIO
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Bcepoccuiickuii
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Hroro no pasaeny

41

Pa3znea 4. A3oTcoaepxamye oOpraHudeckue coeInHeHus

Bcepoccuiickuii
OK 0€30IMacHOCTH
AMWHBIL. }%p .
e€MaTHYEeCKHI
4.1 AMWHOKHCIOTEL 12 1 2 N
KJIACCHBIN Yac
benku
IIKOJIbHUKOB B CETH
HHureprer
Hroro no pazaeny 12
Pa3znen 5. BbicokoMO/IeKYyJJISIPHBbIE COeINHEHUSA
Enunblii ypok,
51 BricokoMounekyisipH 5 1 MTOCBSILIEHHBIN
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y IHIO CEMBHU.
Wroro no pazneny 6
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YPOK»
Pa3znen 1. TeopeTuueckne 0CHOBbBI XUMHH
Bcepoccutickuit
YPOK, OCBAIIEHHBIN
Ctpoenue aToma.
N rojy HayKu 1
[lepuoanueckuit .
TEXHOJIOTHI
3aKOH B ..
Bcepoccuiickuii ypok
[Iepuonnueckas
11 «OBX» (ypox
cucrtema 5
MTOJATOTOBKH JIETEH K
XUMHUYECKUX

anemenToB /l. W.
Menneneena
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Pa3IMYHOTO poja
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TemaTuyeckuit ypok,
MOCBAIEHHBIN J[[HIO
Crpoenue
['ocynapcTBeHHOTO
BEILIECTBA.
1.2 11 1 repba u
Mmuoroo6pasue
l'ocynapcTBenHOTO
BEIIECTB
¢ara PecniyOnvku
Kpbim
Bcepoccutickuii
YPOK «DKOJIOTHUS U
sHeprocOepexeHme
13 XuMudeckue 19 1 3 » B paMKa)f
peakuuu Bcepoccuiickoro
dbectuBans
9HEprocOepeKeHUs
— Bmecre Spue
Utoro no pazneny 39
Pa3znen 2. Heoprannueckasi xumusi
v
2.1 | Hewmeramsl 31 1 3 PO S/0pOBEA 1
nponarasasl 30X
Bcepoccuiickuit
YPOK,

2.2 Meramnst 23 1 2 TTOCBATICHILIHN
BcemupHoMy 1HIO
rpaXk1aHCKOU
00OpOHBI

Hroro no pazaeny 54
Pa3znen 3. Xumus u :Ku3Hb
Bcepoccuiicknii
MerTobl I"arapuHCckHil ypok
gq | TO3HAHKAB 9 «Kocmoc - 310 MbI»
' XUMUH. XUMUS U Jlenn 3emin.
JKU3Hb DKOJIOTMYECKUI
YPOK.
Hroro no pazaeny 9
OBIIEE
KOJIMYECTBO
102 4 8
YACOB I1O0
I[TPOT'PAMME




YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA

1 Fnevur R R Xunvua Vrenvanenurniin vhoresk 11 wmace / R R Fnemum
HFE Kwvarmenxka A A JInormor R R TlvapH; o pen. B.B. .HYHI/IHa. — b-e
u3g menenah — M - JInacha 2021 —47R ¢

2. Xumugar 11 1 * AamerThoHENE TINUTOKEHTE K VUeAHUTKY

2 TTana H H YXwuwumug Pacouue mnornamuver  Tlnenuverwnaa nuoug
vaefnukor I E Pvmpuruca, ©. I'. ®enpamana. 10-11 xmacesr / H. H. Tapa.
— M : TInocrernmtenue

a4 TaBnveera H U Xvmyg: pabouas terpags: 11 kin. / H. W

l—‘a6pvopnn — M - TTnacrentenue
R ManaH H Xuumug: 2amaunvk e «nmomontaukom»: 10-11 kit / H. H. Tapa,
H. N Taanvecera — M - TInncrenmieuue

Ao Panmenxuit A M Xumusa nygaktudeckuid Mmatepuai: 10-11 k. / A.
M. Panermkuitr — M * TInacrenmrenue

7. T'apa H.H. Xumusa. Ypoku: 11 k. / H. H. I'apa. — M.: [IpocBenienue.
MULTIMEDIA — noanep:xka npeaMera
1. bubnuoreka >JEKTPOHHBIX HATJAIHBIX mocoOuid. Xumus §8-11 kiacchl. —
'V PLI OMTO «Kupuin u Medonnii», 2003
2. MynberumenuitHoe yueoHoe mocodre HoBoro oopasma. Xumusi, 11 kiacc —
M.: IIpocemienue, 2004.
3. O6pa3zoBarenbHas KOUICKIHS. «XuMuUs 11 Bcex-X X, Pemenne 3amaw -
3A0 «1Cx», 2004
4. YyebHoe anekTpoHHOe u3nanue. Xumus (8-11 kmaccel). Buprtyanbhas

nabopatopus. — Jlaboparopust cuctem myiabtumenua, Mapl' TV, 2004
http://files.school-collection.edu.ru
http://festival.lseptember.ru

B KOMIUIGKT TEXHHYECKHX WU HH(l)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIX

CpelICTB O0yUEHHUsI BXOJIAT: annaparypa JJis 3aruceid 1 BOCIPOU3BEICHUS ay 11O~
U BUACOMH(POpPMALMU, KOMIIBIOTEp, MyJbTUMEAUNHBIN MPOEKTOp, JOCKa C
MHTEPAKTUBHOU IPUCTABKOM, KOJUIEKIUS MEAUA-PECyPCOB, BBIXOA B MIHTEpHET.
Hamypanvnovie 06vekmaol

HatypanbHble 00bEKTHI, UCTIOIb3yEMbIE B 00YUEHUN XUMHH, BKIIOYAIOT B
ce0s KOJJIEKIIMU OpPraHMYECKHX BEIECTB, MPOAYKTOB HedTenepepaboTKy,
00pa3110B MOIOLIUX CPEJCTB, MJIACTMACC, KAYy4yKOB, BOJIOKOH U T. JI.

O3HakoMJIEHHE Yydyalluxcsi ¢ oOpa3laMd MCXOOHBIX BEIIECTB, IO-
JYyOPOAYKTOB M TOTOBBIX M3JIEIUM IO3BOJISIET IOJIYYUTh  HATJISIHOE
MIPEACTABICHUE 00 3TUX MAaTepUaIaX, UX BHEIIHEM BHUJE, 4 TAK)KE O HEKOTOPBIX
¢usznueckux cpoiicTBax. Komiekuuum HCHonb3yloTcs Uisi  O3HAKOMJIEHUS
y4aluxcsi ¢ BHEITHUM BUJIOM U (PU3NYECKUMU CBOMCTBAMU U3yYaeMbIX BEILIECTB

Y MaTepualoB.


http://files.school-collection.edu.ru/
http://festival.1september.ru/

Xumuueckue peakmuevl U Mamepuanvl
OOparnieHrue co MHOTMMH BEIIECTBAMHU TPEOYET CTPOTOro COOJIIOACHUS

NPaBWJI TEXHUKU O€30MACHOCTH, OCOOCHHO TPH BBITIOJIHCHUH OIBITOB CAMHUMH
yuamumucs. Bce HeoOXomumple Mepbl TPEIOCTOPOKHOCTH  yKa3aHbl B
COOTBETCTBYIOIUX JOKYMEHTAX U UHCTPYKIIMSIX.

Bce peaktmBl W Marepuanbl, HYXHBIC JUISI  TPOBEICHUS
JEMOHCTPAIIMOHHOTO W YYCHHYECKOrO0 OJKCIIEPUMEHTA, ITOCTABIISIOTCS B
00pa3oBaTeNIbHbIC YUPEKIACHUS 00IIEro 00pa3oBaHus IEHTPAIM30BAHHO B BU/IE
3apaHee CKOMIUIEKTOBAaHHBIX HaOopoB. [lpu HeoOXomuMocTu MpHOOpETEHUS
JIOTIONTHUTENIBHBIX ~ PEAKTHBOB W MaTEpPHANIOB  clieayer oOpamiaTeCsi B

CIICOUAIM3UPOBAHHBIC Mara3nuHbI.

Xumuueckasn n1abopamopHrasn nocyoa, annapamosl U nPuUOOpvl
Xumudeckasi mocyjia moaApas3iesieTcss Ha JBE TPYIIbL: ISl BBITOJIHEHUS

OMNBITOB YYAITUMUCS U IEMOHCTPALIMOHHBIX OIBITOB.

[Ipubopsl, ammaparbl ¥ YCTAaHOBKH, HCIOJIb3yeMble Ha YpOKax XUMHUH,
MOJIpa3IeNSIOT Ha OCHOBE MPOTEKAIONUX B HUX (DU3MYECKHX M XUMUYECKUX
MPOLECCOB C YYaCTUEM BEIIECTB, HAXOIAIIMXCS B Pa3HBIX arperaTHBIX
COCTOSIHUSIX.

Bue aT0i1 k1accudukaiy HaxXoAsTCs ABE TPYIIBI y4eOHON anmnapaTyphl:

1) m1st U3ydeHusl TEOPETHUECKUX BOIIPOCOB XUMUH,

2) IS WUTIOCTPALMU XUMHUYECKUX OCHOB 3aBOJICKHX CIIOCOOOB TIOJYYCHHS
HEKOTOPBIX BEILIECTB

BcenomoraTenbHyro pojib UTPAIOT U3MEPUTENBHBIC U HAarpeBaTebHbIE TPUOOPHI,

Ppa3INdHLBIC HpI/ICHOCO6HCHI/IH JJIs1 BBIITOJIHCHUA OITBITOB.

Mooenu

OObexkTaMu MOJETUPOBAHUS B XHMHUU SIBIISIIOTCS aTOMbI, MOJIEKYJIBI,
KPUCTaJIbI, 3aBOJACKUE aIlIapaThl, a TAKKE MPOUCXOISIINE IIPOLIECCHI.
B  npenomaBaHuuM  OpraHMYEeCKOM  XMMHMHM  MCIIOIB3YIOTCS  MOJCIH
KPUCTAJUIMYECKUX PEIIETOK anmasza, rpadura, HaOOpbl MOJENed aTOMOB s
COCTaBJICHHUs LIAPOCTEPKHEBBIX MOJEIIEH MOJIEKYIL.

Yueonwvie nocoous na neuammnoit ocnoee
B Imponcecce O6Y‘I€HI/I}I XUMHH HCIIOJIB3YIOT CJIICAYIOIIHNC Ta6J'II/IHI>I
INOCTOSAHHOI'O  OKCIIOHHMPOBAHUA: ((HepI/IOJII/I‘IGCKaSI CHUCTEMA XHUMHUYCCKUX



anementoB J[. 1. MenneneeBay, «Tabmuma pacTBOpUMOCTH KUCIIOT, OCHOBaHUMN
U COJIEN», «DIIEKTPOXUMHUUECKUN PSAJT HATIPSIKEHUN METAIIOBY U JIP.

Jlist  opraHu3anMy  CaMOCTOSITENIbHOW pPabOThl  0O0ydYarommxcst Ha ypoKax
UCIOJIb3YIOT pa3HOOOpa3HbIe JUAAKTUUECKHE MAaTEPHUAIIbI: TETPAIU HA TeYaTHOM
OCHOBE WJIH OTJEIbHbIE pa00YUe JTUCThl — UHCTPYKIHUH, KAPTOUKH C 3aJJaHUSIMU
Pa3HOM CTENEHU TPYAHOCTH AJISl U3y4EHUsI HOBOIO MaTepuasa, CaMOIIPOBEPKH U
KOHTPOJI 3HAHUU.

IKpanHo-38yKoevie cpeocmea 00yueHus

K skxpaHHO-3BYKOBBIM cpelicTBaM OOYYEHHUs OTHOCST TaKHe MOCcoOus,
KOTOpPbIE MOTYT OBITh BOCHPHHATHI C TIOMOIIBIO 3pEHUS W CliyXa. OITO
KUHOPUIBMBI, KUHOGparMeHThl, auapuIbMbI, JIUAMO3UTUBBI  (CIIANIbI),
€AMHUYHBIE TpaHcmapaHTthl s rpadomnpoekTopa. Cepuu TpaHCHapaHTOB
MO3BOJISIIOT MUMHUTUPOBATh JIBUKEHUE IMYTEM IOCIIEIOBATEIIBHOTO HAJIOKEHUS
OJIHOT'O TpPaHCHapaHTa Ha APYroi.

Texnuueckue cpeocmea ooyuenusn (TCO)

BonbIMHCTBO U3 TEXHUUECKUX CPENICTB 00yUEHUS HE pa3padaThiBAJIOCh
CIEUANIBHO JIJIS IIKOJIbI, @ U3HAYAJIBHO CIIYXKUJIO ISl Tepenadyu u o0paboTKu
uH(OPMAITUU: 3TO PA3IMYHOTO POIa MPOEKTOPHI, TEIEBU30PBI, KOMITBIOTEPHI U T.
1. B yueOHO-BOCIIUTATEIBHOM MPOIECCE KOMITBIOTEP MOXKET HCIOIb30BATHCS
JUISL PEIICHUS 3a/1a4 HayYHOU opraHu3aluu Tpyia YIYuTesl.

[Ipu Kcronb30BaHUU TEXHUYECKUX CPEACTB O0yUEHUS CIIEyEeT YUUTHIBATh
BPEMEHHbIC OrpaHUYeHUs, HajlaraeMble CaHUTApHBIMU MPaBWIAMU U HOPMaMHU
(CaunlIuH). HenpepsiBHas MIPOJOJIKUTENBHOCTD JEMOHCTpALUU
BUJICOMATEpUAJIOB Ha TEJIICBU3MOHHOM OJKpaHe W Ha OOJBIIOM DJKpaHe ¢
WCIIOJIb30BaHUEM MYJIbTUMEIUUHOTO MTPOEKTOPA HE JOJIKHA MTPEBBIIIAThH 25 MUH.
Taxoe sxe orpanuuenue (He 6osiee 25 MUH) paclpOCTPAHSIETCA Ha HEMPEPHIBHOE
WCIOIb30BaHUE HHTEPAKTUBHOM JIOCKM U Ha HENPEPBIBHYIO  paboTy
OOyJammMXCcs Ha TMEPCOHATLHOM  KOMIIbIOTEpe. UYWCI0  YpPOKOB ¢
UCIIOJIb30BAHUEM TaKUX TEXHUYECKUX CPEACTB OOydeHHs, KaK TeJIeBU30D,
MYJIBTUMEIUHHBIA TTPOCKTOP, WHTEPAKTUBHAS JTOCKA, JOJKHO OBITH HE Oosee
HIeCTU B HEAENI0, a YHCIO YPOKOB, Korjga oOydarouiumecs paboTaloT Ha
MIEPCOHAIILHOM KOMIIBIOTEPE, — HE 00Jiee TPEX B HEALIIO.

Oobopyoosanue kabunema xumuu

KaOuner xumum goimkeH ObITh  OOOpPYAOBAaH  CHEUUAIBHBIM
JEMOHCTpPAllMOHHBIM  cToioM. Jlns  oOecrnedyeHust Jydilled  BUIUMOCTH
JEMOHCTPALMOHHBIN CTOJI PEKOMEHYETCSl YCTaHABIUBATh HA MOANYM.

B kabuHerax XWMHHM YCTAHaBJIMBAIOT JIByXMECTHBIC YUYCHUYECKUE
1abopaTOpPHBIE CTOJNBI C TMOABOJIKOW AJIEKTPOIHEPTHHU. YUECHUYECKHE CTOJIBI
JIOJKHBI UMETh MOKPBITHE, YCTOMYUBOE K JICUCTBUIO arpECCUBHBIX XMMUYECKUX
BEIIECTB, W 3allUTHBIE OOPTUKH TO Hapy>KHOMY Kpato. KaOuwHeTsl xXumuu
000pYAYIOT BBITSKHBIMU IIKadaMH, PACIONIOKEHHBIMU Y HApYKHOW CTEHBI
BO3JIe cToja y4yuTens. (s mpoBeneHus 1a0OpaTOPHBIX OMBITOB HUCIOIB3YIOT
TOJIBKO MUHH-CITUPTOBKH.



VYyeOHbIe TOCKH JTOJKHBI ObITh U3TOTOBJIEHBI U3 MATEPUAIOB, UMEIOIINX
BBICOKYIO aJI€3UI0 C MaTephallaMH, UCIOJb3yeMbIMU [UJISl MHUCbMa, XOPOLIO
OYHUIIATHCS BJIAXKHON T'yOKOMW, OBITh M3HOCOCTOMKMMH HMETh TEMHO-3EJIEHBIN
IBET U aHTHOJUKOBOE TMOKpPHITHE. YUeOHblE TOCKU OOOPYIYIOT COpUTamH,
KOTOpBIE JOJKHBI MPUKPEIUIATHCA K cTeHe Ha 0,3 M BbIlIE BEPXHETO Kpask JOCKU
U BbICTyHaTh BOepén Ha paccrosaaue 0,6 M.

TeneBu30pbl yCTAaHABIMBAIOT HA CIELHMANBHBIX TyMOax Ha BeicoTe 1,0—
1,3 M or mona. Ilpu mpocmoTpe Tenenepenad 3pUTEIBCKAE MECTA JIOJKHBI
pacrnojyiaraTbCsi Ha PaCCTOSIHUM HE MEHee 2 M OT JKpaHa JI0 IJia3 00y4aromuxcsl.

JInsi MakCHMaJbHOTO MCIOJIb30BaHUSI JHEBHOIO CBETA U PABHOMEPHOIO
OCBEIIICHHSI Y4E€OHBIX MOMEUIEHUH HE CIIeyeT pa3MellaTh Ha IMOJOKOHHHUKaX
LIIMPOKOIUCTHBIE PACTEHUS, CHIKAIOIINE YPOBEHb €CTECTBEHHOIO OCBELICHUS.
BricoTa pacTeHuii He OJKHA NPEBBIMIATH 15 ¢M (0T MOgoKOHHUKA). PacTenus
1esnecoodpa3Ho pazMeniaTh B IEPEHOCHBIX [IBETOYHMIIAX BHICOTOM 65—70 cM oT
I10JIa WJIU TIOJIBECHBIX KAIIIO B MPOCTEHKAX MEXIY OKHAMHU.

Jlnst oTnenku ydyeOHBIX MOMEIICHUM MCIOJIb3YIOT MaTepuaibl U KPackKw,
CO3/al0IIMEe MAaTOBYIO MOBEPXHOCTh. [l CTEH y4yeOHBIX MOMEIIEHUN CIIEeIyeT
MCIIOJIb30BaTh CBETJIbIE TOHA KENTOr0, OEXKEBOr0, PO30BOr0, 3€1EHOT0, FOITy00ro
I[BETOB; JIJISI IBEPEH, OKOHHBIX paM — OEJIbIN IBET.

KaOuHer XvMHUM JOJKEH OBITh OCHAUI€H XOJOJHBIM M TOpAYUM
BOJIOCHA0KEHUEM U KaHAJIU3aIUEH.

B kabunere xumuu 00s3aTEIHLHO JIOJDKHA OBITH anTeuka, B KOTOPYIO
BXOJIAIT;

. ZKryT KpoBOOCTaHaBIMBAIOLINM, PE3UHOBBIN — 1 MIT.

. Ily3bipb st 1pa — 1 T, (rUOTEpMUYECKUil maker — 1 mirt.).

. BuHT cTepunbHbId, mUpokui 7 X 14 cMm — 2 miT.

. buHT crepunbHbIi 3 X 5 ¢cM — 2 mT.

. buHT HecTepunbHbIN — 1 MIT.

. Canderku crepuiibHbie — 2 yII.

. Bata crepunbpHasg — | mauxka.

. JIelikomnacTeipb MMUPUHON 2 cM — | KaTymika, 5 cM — 1 kaTyika.
9. bakTepuMIHBIN JIEUKOIUIACTBIPh Pa3HbIX pa3mepoB — 20 miT.

10. CniproBoit pactBop uozaa 5%-ubii — 1 ¢akoH.

11. Boanslii pacTBOp aMMHaka (HaIIaTBIPHBINA CIIMPT) B ammyiaax— 1 yiI.
12. PactBOp nepokcuaa Bogoponaa 3%-ueiii — 1 ym.

13. Ilepmanranat kanusi KpucTaaandeckud — 1 y.

14. Ananbrud 0.5 1 B Tabnerkax — 1 ym.

15. Hacrotlika Banepuanbl — 1 yii.

16.HoxHuubl — 1 .
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