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MHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHHM Ha YypOBHE CpeAHEro obmero obpa3oBaHus paszpaboTaHa Ha
ocHoBe denepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoit
Oenepanum», TpebOBaHU K pe3yibrataM  OCBoeHHS  (enepanbHOl  00pa3zoBaTEeNbHOM
nporpammel cpennero obmiero oopazoanus (POIT COO), npencraBieHHbx B DeneparbHOM
roCyJapCcTBEHHOM oOpazoBarenbHOM crangapte . COO, ¢ yuérom Konuenuuu mnpemnomaBaHus
y4eOHOTro mpeaMera «XuMHUs» B 00pa30BaTeNbHBIX OpraHu3anusax Poccuiickont denepannw,
peanu3yomuxX OCHOBHBIE 00pa3oBaTebHbIE MPOrpaMMbl, U OCHOBHBIE MOJIOKeHUsT «CTparerun
pasBuTusi Boctiutanus B Poccuiickoit denepanun Ha mepuon 10 2025 roga» (Pacmopsikxenue
pazButusi PO ot 29.05.2015 Ne 996-p) .) .

OcCHOBBI TOJIXOJIOB K pa3paboTKe MPOrpaMM 10 XUMHH, K ONpeAeTIeHUI0 001Iel cTpaTeruu
o0y4yeHHs, BOCIIUTAHUS W OOydeHUs, MpoBeneHHs yueOHoro mpeamera «Xumus» ans 10-11
KJIacCOB Ha 0a30BOM yYpOBHE Pa3BUTHS, COCTABJICHBI KOHIENTYyalbHbIe nojoxkenuss ®I'OC COO
0 B3aMMOOOYCJIOBJICHHOCTH IIeNieH, ColIep’KaHHs, pe3yJbTaTOB OOy4YEeHHs U TpeOOBaHHMH K
00y4YEeHHIO0. BBIMTYCKHHUKOB.

Xumuueckoe oOpa3oBaHME, TOJIy4aeMoOe BBIIYCKHHKaMu  00I1e00pa3oBaTelbHOM
OpraHM3alliy, SBJISETCS 4acThlo UX oOpa3zoBaHHOCTH. OHO oOecredyrBaeT 3aBepILIAONINI ATamn
peanu3aly Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX I[EHHOCTEH, MPUHIUIIOB
LEJIOCTHOCTH CHUCTEMbl XHMHUYECKOTO O0pa30BaHMs. DTU LEHHOCTH KAacaloTcs IO3HAHUS
COJIHEYHOHM MPUPOIBI, MUPOBO33pEHUS U (HOPMUPOBAHUS OOLIEH KyJIbTYpHl YelOBeKa, a TaKkKe
9KOJIOTMYECKH 0OOCHOBAaHHOT'O OTHOIIEHHS K €r0 37J0POBBIO U MPUPOAHOM cpene. Peanusyercs
XMMUYEeCKoe O00pa3oBaHHME y4allMXCs HAa YPOBHE CpefHero oOmiero oOpa3oBaHUS B paMKax
y4eOHOTro npeameTa « XuMUs», CoAepkKaHUe U MOCTPOEHHUE KOTOPOro HEOOX0AUMO B ITpOrpaMMe
M0 XWUMHH C y4€TOM CHenupUKA HAyKH XUMHU, €€ 3HAYCHHS B TO3HAHWU TPUPOJLI U B
MaTepUaIbHON KU3HU O0IIECTBA, a TAKXKE C YUYETOM YCTAHOBJICHHBIX LIEJIeH U ClIeI0BaHMUs. ,

XuMUS KaK 3JIEMEHT CUCTEMbI HAyKH UIPaeT 0coOyI0 POJIb B COBPEMEHHOM ITUBHIN3AINH,
B CO3JaHUM HOBOW 0a3bl MaTepuaibHOW KyJabTypbl. OHa BHOCHUT CBOW BKJIQJ B CTYIEHHU
Pa3yMHOT0 HayYHOT'O MBILUICHUS, CO3/1aHUE IIETIOCTHOTO MPEACTaBICHUs 00 OKpPYIKaAIOIIEeM MUpE
KaK O €IUHCTBE MPHUPOJbI U YEJOBEKa, KOTOPOE CYIIECTBYET B XMMHUHU HAa OCHOBE MOHHUMAHMS
BELIECTBEHHOI'O COCTaBAa OKPY’KAIOLIETO MHpa, OCO3HAHUS B3aMMOCBA3EH MEXKIY CTPOECHUEM
BEIIECTB, UX 3aKOHOMEPHOCTBHIO U BO3MOXKHBIMH 00JIACTAMU CYLIECTBOBAHMS.

TecHo B3aUMOJAEUCTBYSI C IPYTUMHU BEAYLIMMHU HAyKamMH, XUMHS CTaja BEAyIIeH 4acTblO
MHUPOBOHM KYJBTYpbI, CO37aBasi YCIOBUS JUIsl JOCTHKEHHUS TPYIOBOTO yCIeXa U JKU3HH Ka)KJ0ro
yrieHa oOmecTBa. CoBpeMeHHasi XMMHsI Kak HayKa CO3MJaTellbHas, KaK HayKa C BBICOKHMH
TEXHOJIOTUSIMH, HAIIPAaBJIEHHBIMU Ha pellieHue npo0jeM, CBA3aHHBIX C Pa3BUTHEM UYEJIOBEUYECTBA
— CBIPHEBOM, PHEPTETHUECKOM, MUIIIEBOMA, O1arogaps 0€30MacHOCTH U OXpaHe 3710POBbSL.

B cooTtBercTBHM ¢ 0OmMMH KaTErOpUsSMU W TIPUHITUIIAMU CpeJHEe o0Iiee oOpa3oBaHUE
cogep:kanue npeamera «Xumus» (10—11 kmaccrl, 6a30BbIN YpOBEHb U3yUSHHSI) OPUEHTHPOBAHO
UCKITIOYUTENFHO Ha OOIIEKYJIbTYPHYIO MOJrOTOBKY OOyYaromuxcsi, HeoOXoauMoe UM JUIs
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTHPOB, IOCTEIIEHHOE BKIIOYEHHE B JKU3Hb COLMYMA,
MPOJOHKEHNE 00pa30BaHus B Pa3IMYHBIX 00JIACTIX. , HE KacalTech HEMOCPEICTBEHHO XUMUH.

CocTaBigOmuUMU TpeaMeTa «XHUMHUS» SBISIOTCS 0a30Bble Kypchl — «OpraHnuueckas
xuMus» U «O011as 1 HeopraHu4eckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZEPKaHUsI KOTOPBIX
SBJIAIOTCS. OCHOBBI HAYKH: CUCTEMA 3HAHUN 0 HEOPraHWYECKOW XUMUU (C BKIOYEHUEM 3HAHUUI
o XUMHM) U oOuieil opranuueckoit xumuu. DopMupoBaHHe AAHHBIX CHUCTEM IPU U3yUYEHUU
0o0BEKTa JaeT BO3MOXKHOCTH YBUIETh BCE MHOTOOOpa3Ws BEHIECTB HAa OCHOBE OOIINX
O0OBSCHEHH, COTHEUHON YHEPTUU U TEOPUU XUMUHU.

Crpykrypa conepkanus KypcoB — «Opraanueckas xumus» u «OO01as 1 HeopraHndeckas
XUMHS» cpOopMHpOBaHa B MPOrpaMMe 10 XMMHUHU Ha OCHOBE CHUCTEMHOTO MOJX0AA AJIS U3YUECHHUS



ydeOHOro Martepuaia U OOyCIIOBIEHA HCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHHHA Ha
OTIpEeICTICHHBIX TEOPETUUECKUX YpOBHX. MTak, B Kypce OpraHWYeCKONW XMUMHUHU HCCIICIOBAHHS
MPOBOJATCS HA YPOBHE KJIACCHUYECKUX TEOPHiIl, OCHOBaHHBIX Ha pe3yjbTaTax COCIAMHEHHH, a
TaK)Ke Ha YPOBHE XUMHUECKUX CTEPEOTHUECKUX JICKTPOHHBIX U MIPEJICTABIICHHBIX O TOCTPOSCHUH
BemecTB. MccnenoBanusi, u3ydyaeMble B Kypce BEIECTB, OTHOCATCS K OOJIacTH pa3BUTHS — OT
YIJIEBOJIOPOZIOB 70 CJIOKHBIX OWOJIOTMYECKWX aKTHBHBIX BeENIeCTB. B xome pa3Butus
OpPraHMYECKON XUMUU TOJTY4YeHBI C(HOPMUPOBAHHBIE HA YPOBHE 0a30BOr0 00IIEro 0Opa3oBaHMs
MEepBOHAYAIbHBIC TPEJCTABICHUS O XHUMHUYECKUX CBS3SIX, KJIACCHU(UKAIMOHHBIX TMPU3HAKAX
BEILIECTB, B 3aBUCUMOCTH OT CBOMCTB BEIIECTB OT UX YCTOMYUBOCTH, O XUMUYECKOTO COCTOSIHHUSI.

[Tox HOBBIM yTJIOM 3pEHUS HA TIPEAMET « XUMHUsH 0a30BOTO YPOBHSI, N3y4aeMbIii HA YPOBHE
6azoBoro oO0IIero oOpa3oBaHUs TEOPETHUECKUX MATEPUAIOB M (PAKTOIOTUYECKHX MAHHBIX O
BEIIECTBAX M XMMHYECKHUX SIBICHHUSIX. Tak, B 4aCTHOCTH, B Kypce «OO0mas u HeopraHudeckas
XUMHES» OOYyYarolMMCs MPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE MEPUOIUYECKOTO
3aKOHA C OOIIETEOPETHUYECKUX U METOJOJOTHYECKUX TO3UIUHU, TIy0Ke MOHITh HCTOPUIECKOE
M3MeHeHne QYHKIUI 3TOT0 3aK0Ha — 0T 0000IIaI0IIeH 10 0OBICHSIONMIEH U MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O OCHOBHBIX BEIIECTBAaX, X COCTaBE, CTPOCHUH, CBOWCTBAX W
MPUMEHEHUHU, @ TAKXKE O PEeaklMsIX PEeaKIil, UX CYHIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHUS
BbIOJHAETCS B Kypcax 10 wm 11 KimaccoB 3JI€MEHTOB  COJIEpKAHUS, HMEIOIINUX
KyJIbTYPOJOTHYECKH ¥ TPHUKIAJHON XapakTep. DTH 3HaHUsA O0ECIeunBalOT TIOHUMaHUE
B3aMMOCBSI3€H XMMHH C JPYTUMH HayKaMH, DPAcKpPBIBAIOT €€ pPOJb B TI03HABATEILHOH M
MPAKTUYECKON JEeATENHHOCTH YEeIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHUIO KYIBTYpPHI B TIpOIECCE
TBOpPYECTBA B 00JACTH TEOPUH M TTPAKTUUCCKUX MPUIOKECHUN XUMHH, TIO3BOJISIFOT BBIITYCKHUKAM
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JTUYHOCTHO 3HAYMMBIX MpoOJeMaX, 3HAHUSX C XUMHEH,
JIOCTaTOYHO OCMBICIMBATh. MH(POPMAIMIO W TPUMEHEHHWE CBOWX 3HAHWUW JUISl TIOTIOJTHEHUS,
pElIeHUs] UHTEIUIEKTYaJIbHBIX U SKCIIEPUMEHTAJIbHBIX HCCIIEIOBATEIbCKUX 3a/1a4.

B mmane pemenust 3agad  BOCHWTAHUS, PA3BUTHS M COIUATU3ANMHA  OOYUYaAOIIUXCS
UCIIONB3YETCSl MpOrpaMMa MO XMUMHYECKOMY TOAXOAY K ONPEACNICHUIO COACpKaHUA U
MMOCTPOCHUIO  TIPEAMETa, MPEAyCMAaTPUBAIOIIAs OJTalbl YHUBEPCATBHBIX TEOPETUUYECKHUX
JEUCTBHIA, ompenesstonye 6a30Boe 3HAUCHUE IS PAa3IUYHBIX BUIOB JCSITCIHLHOCTU: PEIICHUS
mpo0sieM, MOMCKa, aHauu3a U 00paboTkM HHGOpMalUK, HEOOXOAMMBIX I NPUOOpETEHHS
MPaKTUYECKOr0 OMbITA. U HUCCIEJA0BATENBbCKON AESATENbHOCTH, 3aHUMAIONICH Ba)KHOE MECTO B
MMO3HAHUH XUMHH.

B mpaktuke mpemojgaBaHusi XMMHHM Kak Ha YpoBHE 0a30BOTO oOpa3oBaHWs, TaK W Ha
YPOBHE CpPEIHETO OO0IIeT0 00pa3oBaHUs, MPU PACCMOTPEHUHU COJEPIKATECIBHBIX XapaKTEPUCTHK
1esel u3ydeHus npeIMeTa HalpaBiIeHUs IEPBOCTENIEHHON TPAAUIIUU TPAAUIIMOHHO NPU3HAETCS
METOJOJIOTUS OCHOB MEAMIIMHCKOW HAyKW Kak oOO0JacTH COBPEMEHHOT'O €CTEeCTBO3HAHWUS,
MPaKTUYECKON JEATEIBbHOCTH YEJIOBEKa M KaK OJIHA U3 COCTABISIOIIMX MUPOBOU KyIbTypshl. . C
METOJIMYECKON TOYKH 3pEHHUS TAKOM MOAXOJ K ONPEACICHUIO LeNed H3YYEHHs MpeaMeTa
SIBJISIETCS BIIOJIHE OITPaBIaHHBIM.

CorylacHO MeCTy JaHHOTO B3TJS[a TJABHBIMU TIIOCETUTEISIMH W3YUYEHHUs TMpeaMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 — 11 kJ1.) sBsIOTCS:

e CHCTEMbI 00CCIIEYMBAIOT HEOOXOIUMbIC 3HAHUS KaK Ba)KHEHIINE OCHOBBI €CTECTBEHHO-
Hay‘-IHDfI KapTUHBL Mupa, B OCHOBC KOTOPBIX JIexar KIIFOUCBBIC IIOHATHA,
(GyHIaMEHTaJIbHbIE 3aKOHBl M TEOPUM XHMHH, pPa3BUTHE SI3BIKOBOW  HAYKH,
dbopMupoBaHHEe W TOHUMaHWE (PYHIAMEHTATHHBIX O0OOMIEHUI MHPOBO33PEHUYECCKOTO
XapakTepa, HaOJI0JICHHEe C OCOOCHHOCTSIMHU MX Pa3BHTHUS M CTAHOBJICHUS;

[ MCTOAblI MW Pa3BUTUC IMPCACTABJICHHBIX B HAYYHbBIX MCTOAAX IIO3HAHHA BCIICCTB U
MPUPOHBIX UCTOYHUKOB, HEOOXOJUMBIX Il IPUOOPETEHHS] YMEHHUI, OPHEHTUPOBATHCS
B MHUPOBBIX SABJCHUAX W B ISKCHCPUMCHTAJIBHBIX aCIICKTaX, HNpCArojiaratb MECTO B
NPUPOJIC, B IPAKTUIECKOM U TTOBCEAHEBHOM KU3HH,



e pa3BUTHE YMEHUH U CIOCOOOB IEATEIHHOCTH, COONIOACHHUE MPABUI MO HAOTIOACHUIO U
OOBSCHCHHIO XMMHYECKHUX OKCIEPUMEHTOB, COOJIIOJICHUE TpaBWJI OE30MacHOTO
oOpallleHus C BEeIIeCTBAMHU.

CreneHb ¢ 3TUM, TIEJH COJICPIKATSIIBHON XapaKTePUCTHKH U 3a/1a4d U3YUCHHS TIpeIMeTa B
porpaMMe 1o XUMHUH YTOYHEHBI U CKOPPEKTUPOBAHBI B COOTBETCTBUU C HOBBIMH MPUOPUTETAMHU
B CHUCTeMe cpemHero obdmero obpazoBaHus. CeromHs Mpu MpeEnojaBaHUd XHUMHH B OOJbIIEH
CTETICHH OTJACTCSl TMPEANOYTCHHUE TMPAKTUYECKOMY KOMIIOHEHTE COJCpXKaHUs OOydeHUs,
OPHUEHTUPOBAHHOMY Ha TOJTOTOBKY BBITYCKHHUKOB 00I1€00pa30BaTEIbHON OpraHU3allnH,
obnanatoiero He HabOpoM 3HaHHM, (YHKIIMOHATBHOW TPAMOTHOCTHIO, TO €CTh METOJaMHU U
HAaBBIKAMH aKTUBHBIX 3HAHWA W TPUMCHCHHEM WX B PEATBHOW JKU3HH JUISI PEIICHHS
MPAKTUYECKUX 3a71ad.

B cBsI3UM ¢ 3THM TIpH U3YYEeHHH TpeaMeTa « XUMUsS» MacllTa0Hee 3HaYeHUE MPUOOPETaIoT
TaKue [EeH U 3aJ]a4d, KaK:

ajanranus OOyYarIIUXCS K YCIIOBHSAM JHHAMHYHO Pa3BHBAIONICTOCS MHpa, TpeOyer
WUHTEIJIEKTYyallbHO Pa3BUTONM JUYHOCTH, TOTOBOM K caM0O0Opa3oBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITCILHOMY TPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX JKU3HEHHBIX YCIIOBHUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

HABBIKM Yy OOYYaIONUXCS KIIOYCBBIX HABBIKOB (KITFOYCBBIX KOMITETEHITUI), WMEIOIIHE
YHHUBEpPCAIbHOE 3HAYEHHUE VIS Pa3UYHBIX BUIOB JEATEILHOCTH: PEIICHHS MPOoOJIeM, MOMCKa,
aHanu3a U o0paboTKM MHPOpPMAIMH, HEOOXOAUMBIC ISl TIPUOOPETEHUS OMBITA JEATEILHOCTH,
KOTOpBI 3aHMMAeT pEIIalIlee MECTO B TMO3HAHUM XUMHH, a TakKe OICHKH C TO3HUIMH
KITFOYEBOW OE€30MacHOCTH. XapaKTep BEIIECTB W TEXHOJIOTMYECKHE TIPOICCCHl B OPTaHU3ME
YyesoBeKa U IPUPOIHOU CpeJie;

pa3BHUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYCCKUX CIOCOOHOCTEH
00ydaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpEeTaTh HOBBIC 3HAHUS MO XUMHUHU B
COOTBETCTBUM C XKHU3HECHHBIMHA TOTPEOHOCTSIMH, HCIOJB30BAaTh COBPEMEHHBIC TEXHOJIOTHH JIS
MOVICKA M aHaJIKM3a Y4eOHO! M Hay4IHO-TIOMYIIPHON HH(POPMAIIUU XUMUYECKOTO COCPKAHUS;

COJICP)KaHUsI M BOCITUTAHUS Y OOYYAFOIINXCS ACCOIMMATUBHOTO U JIOTHYSCKOTO MBIIUICHHUS,
HAOI0IATEIPHOCTH, COOPAHHOCTH, aKKypaTHOCTH, YTO OCOOEHHO HEOOXOAMMO, B YAaCTHOCTH,
MIPH TJIAHUPOBAHUH | ITPOBEJICHUU XUMUICCKUX IKCIIEPUMECHTOB;

BOCIIUTaHHE Y OOydYarommxcs YOSKIEHHOCTH B TYMaHHUCTHYECKOW HAaIPaBICHHOCTH
XUMHH, €€ BaKHas POJb B YMCHBIICHUW NPOOJIEM pPAMOHAIBHOTO MPHPOJIOTOIL30BAHUS,
MIOTIOJTHEHHUST PECYPCOB PECYpCOB M COXPAHEHHSI €CTECTBEHHOT'O pPAaBHOBECHS, OCO3HAHHS
HEOOXOUMOCTH OEpe)KHOTO OTHOIICHHS K TPHUPOAEC M CBOEMY 3JI0POBBIO, a TaKkKe
MPUOOPETEHUsT ONBITA, HWCIOJIB30BAHUS DJIEKTPOHHBIX 3HAHUHN Ui TPUHSATUS TPAMOTHBIX
pEIIeHNH B YCTAHOBJICHHOM TIOPSJIKE. , BIQJICHUS C XUMUYCCKUMU SIBJICHHSIMH.

B y4eOHbIif maH cpemaHero obmero oOpa3oBaHUS BXOIHUT MpeaMeT «XHUMHs» 0a30BOTO
YPOBHS B COCTaB MPEJIMETHOMN 0071acTH «ECTeCTBeHHO-HAYIHBIE TIPEIMETHD).

OO1ree YUCIIO YacoB, OTBEJIEHHBIX IS M3YUYCHHsI XMMHH, Ha 0a30BOM YpPOBHE CPEIHEro
obmiero obpazoBanusi, coctaBisieT 68 yacoB: B 10 kmacce — 34 uvaca (1 yac B Henmemo), B 11
kiacce — 34 vaca (1 4ac B HeJiemo).

COIEPXXAHUE OBYUYEHMUSA

10 KJTIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHM4YeCcKO XUMHU



IIpenmMer  OpraHMYEcKOM  XHMMH: €e  CcOoCTaB, pa3BUTHE U  3HAYCHUE
B IMIOJIyYeHHHM HOBBIX BEIIECTB UM  MaTepuanoB. Teopusi NpPOBEICHHUS  pe3yIbTaTOB
A. M. bytnepoBa, ee OCHOBHble TmoJoXeHHA. CTpyKTypHBbIE  (OPMYJIBl  XUMHYECKUX
BemiecTB. ['oMonorus, nzomepusi. XuMudeckas CBSI3b B YKa3aHHBIX COCIMHEHUSX — OJIMHAPHBIE U
KpaTHBIE CBSI3H.

[IpencraBnenue o kiaccudukanuu BeniecTB. HoOMeHKIaTypa pe3ysbTaTOB COEIMHEHUI
(cucTtematuyeckue) M TpPUBHAIbHBIC Ha3BaHUS TPAAULMOHHBIX TNpPEACTaBUTENEH KJIaccoB
XUMHYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJbl WM3YYEHUs BEIIECTB U WX SBICHUN: O3HAKOMIIEHHE C
oOpa3llaMu BEIECTB M MaTEpUAJIOB HAa HX OCHOBE, MOJEIUPOBAHME MOJIEKYJ BEILECTB,
oOHapy>keHHe, HaOJI0JeHWe M ONHCAHUE JIEMOHCTPALMOHHBIX OIBITOB IO MPOSIBICHUIO
oOHapy»KEHHbIX BEIIECTB MPU HArpeBaHUU (IJIaBJlIeHNUE, OOyTIMBaHUE U TOPEHHE).

Yraesoaoponbl

ATNKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMH psa. MetaH m 3TaH — mpocrenmme
NPEJCTaBUTENIN AIKAHOB: (PU3MUYECKHE U XUMHUYECKUE CBOWCTBA (peakiuu MpeoOpa3oBaHus U
TOpEeHMs1), HaX0XKJIEHUE B TIPUPO/IE, MOTYUYSHHE U TPUMEHEHHE.

AJTIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psil. DTUIIEH M NPONWIEH — NpocTeiine
MPEJICTaBUTENIN AJIKEHOB: (HU3MUYECKHEe M XUMHYECKHE CBOMCTBa (peakuuu THIPUPOBAHUS,
raJIoOr€HUPOBAHNUS, TUPATALNN, OKHCIEHUS U ITOJIMMEPU3aLliN), IOJIyYEHUE U IPUMEHEHUE.

Anxaauensl: OytaaueH-1,3 u MerunOyranueHn-1,3: cTpoeHue, BaKHbIE XUMHUYECKHE
CBOMCTBa (peakuus noauMepusanun). [lomyueHre CHHTETHYECKOTO KaydyKa U pe3UHBbI.

AJNKUHBI: COCTaB M OCOOCHHOCTM HAarpy3KH, TOMOJIOTUYECKUU psa. AlleTuieH —
NPOCTEUIINIA MPeICTaBUTEb AIKUHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XMMHYECKHE CBOWCTBA
(peakuuy THIPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATAIIH, TOPEHHS ), TOJyUYEeHUE U IPUMEHEHHE.

Apensbl. benzon: coctaB, cTpoeHue, (U3NYECKME M XHMHUYECKHE CBOMCTBa (peakiuu
raJJOTCHUPOBAaHUSI M HUTPOBAHUS), MOJIy4YE€HUE U INpPUMEHEHue. Tonyon: cocmas, cmpoeHue,
@usuueckue u xumuieckue ceolcmea (peakyuu 2aio2eHUposanus U HUMpPOBAHUs), NOIyUeHue U
npumenenue. TOKCHYHOCTE ~ apeHOB. [ eHeTHYeckass  CBA3b  MEXKAY  YIVIEBOJOPOJaMH,
IIPUMEHSIEMBIMU K Pa3JINYHBIM KJIaCCaM.

[IpuponHble HCTOYHUKH YTriaeBoAOpoaoB. [Ipuponnbiii ra3 M mnomyTHble He(TAHBIE
ra3el. Hepte u ee perucrpanus. CnocoObl  mepepabOTKH  He(TH: NEeperoHkKa, KpPeKUHT
(TepMuUecKUil, KaTaauTHUeCKuii), muponus. [IpoaykTsl nepepaboTku HEPTH, UX MPUMEHEHHUE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib U POyKThI €ro nepepadoTKu.

OKCIIEPUMEHTAILHBIE METObl M3YYEHUS BEIIECTB W UX MPEBPAIIECHUHN : 03HAKOMJICHHE C
o0pasuamu IiacTMacce, KaydyykoB M pe3uH, Koyuekiui «Hedts» u «Yromb», MoJaennpoBaHue
MOJIEKYJ1 YTJEBOJOPOAOB U TaJOr€HONPOU3BOIHBIX, MPOBEICHNE NPAKTUYECKON palboThl :
II0JTy4Y€HHUE ITUIIEHA U N3YUYEHHE €r0 CBOMCTB.

PacuérHple 3agaun .

Bblunciienust 1Mo ypaBHEHHMIO XHMHMYECKOIO pexHuMa (Macchl, o0bema, KOJIWYecTBa
HCXOJHOIO BEIEeCTBAa WJIM COCTOSIHUSI MO M3BECTHOW Macce, 00beMy, KOJIMYECTBY OJHOIO W3
HCXOIHBIX BEIECTB WIH MIPOTYKTOB).

Kucaopoacoaep:xaimue oprann4ecKkie coelMHEHU

[IpenenvHble OJHOATOMHBIE CHMPTHI. METaHOI M ATAHON: CTPOEHHUE, (usnyeckue u
XUMHUYECKHE CBOMCTBA (pEakiMy C aKTUBHBIMH MeTallJlaMH, TaJOreHOBOJOPOJaMH, TOpPEHHE),
IIpUMEHEHNE. BonopoaHble CBsI3U MEX/1y MOJIEKYJaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHU3M YeJI0BEKA.

MHOroaToMHbI€ CHUPTHL. DTHWICHTIUKOIb W TJIMLEPUH: CTPYKTypa, (QHU3UYECKUe U
XUMHUYECKHUE CBOWMCTBA (B3aUMOJICHCTBUE CO LIETIOYHBIMU METaJlJIaMH, aHAJIOTUYHAs peakius Ha
MHOIOaTOMHBIE cnupThl). JleiicTBMe Ha opraHu3Mm uenoBeka. [I[pumeHeHune rimuepuHa u
STUJICHTJIUKOJIS.

@deHOM:  CcTpOEHHE MOJEKYd, (HU3MUECKHEe W XUMHUYECKHEe CBOWCTBA. TOKCHUHBIH
¢denomn. [Ipumenenne genona.




Anprerunsl U kemoHwl . DOpManblIeruy, aueTadbAerH]li CTPOCHUE, (QU3HUECKUEe W
XUMHUYECKHE CBOMCTBA (peaKuy OKUCIEHUS U KaueCTBO, KaUeCTBO), MOJyYeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/ieNbHbIE KapOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYCHas KHUCIOTHI:
cocTaB, (PU3UYECKHME W XMMHYECKHE CBOWMCTBA (CBOMCTBA, OOIIME /IS Kiacca KHUCJIOT, PeaKIus
TepuUKaIMK), TNPUMEHEHHEe W TpuMeHeHue. CTeapuHOBas M OJIEMHOBas KHCIOTHI Kak
MIPEJICTaBUTENN BBHICHIMX KapOOHOBBIX KUCIOT. Mblla Kak BbICIIAs COJIb KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE JEICTBHE.

Cnoxuple 5¢Gupbl  KaKk MPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. [MIPOIN3  CIOXKHBIX
s¢upos. Kupsl. ['naponus TBepaoctu. [Ipumenenne npounoe. buonoruueckas poib HaeKHA.

VTI1eBOabI: COCTaB, KJIacCU(PUKAIIHS OCJIEACTBUN (MoHO-, - u
nojrcaxapubl). [ 1roko3a — nmpocTeimii MoHOcaxapua: OCOOEHHOCTH COJIEPIKaHUST MOJICKYII,
(dbu3nYecKne U XMMHYECKUE CBOMCTBa (B3ammojencTBre ¢ ruapokcunom meau(ll), okucnenne
aMMMa4YHBIM ~ pacTBOpoM okcujga cepedpa(l), BoccraHoBieHHe, OpOXXEHHE TJIIOKO3bI),
HaxXOXJE€HWE B MpHUpoJe, MpPUMEHEHHe, Ouonorumyeckas poib. Porocunres. Ppykro3a Kak
U30MEDP IIIFOKO3BI.

Kpaxman wu wmemmono3a Kak mOpupojaHble moiumepbl. CTpoeHHe Kpaxmaia U
LEJUTI0N103b1. DU3MYECKUe U XUMUYECKHE CBOMCTBA KpaxMaia (THAPOIIN3, KaueCTBEHHAs PeaKIusl
c fioztom).

OKCIIEpUMEHTAIILHBIE METO/Ibl M3YYEHUs BEUIECTB M WX TNPEBPAIICHUN : INPOBEJECHUE,
HaOJII0/IEHUE U OMKMCAHNE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CIUPTOB, KauecTBO COoCTOsIHUE
OJTHOQTOMHBIX CIUPTOB (OKUCIIeHHe dTaHona okcujaa wmenu(Il)), MHOroaToMHBIX CHHPTOB
(B3aumopeiictBue nepriauHa ¢ ruapokcuaoM menu(ll)), anpaernos (okucieHHE aMMHUAYHBIM).
pactBopom okcuaa cepedpa(l) u rugpoxcunom meau(ll), B3anmoaelcTBIe KpaxMania ¢ HOI0M),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHUIO XMMHMYECKOTO pexuma (Macchl, oObema, KOJUYeCTBa
MCXOJIHOTO BEIIECTBA MJIM COCTOSHHS 10 M3BECTHOM Macce, 00beMy, KOJHMUYECTBY OJHOTO W3
MCXOJHBIX BEILIECTB WM MTPOTYKTOB).

A3oTcozeprKale OpraHn4eckiue COeAMHEHN.

AMUHOKHUCIIOTHI KaK aM(QOTepHbIE OpraHndeckue coequHeHus. Ou3nueckue U XuMUYecKue
CBOWCTBA aMUHOKHCIIOT (10 TUIY TIUIMHA). buonornueckoe 3HaueHre aMUHOKUCIIOT. [lenTusl.

benku xak mnpupoJHBIE BBICOKOMOJEKYJIApHBIE coefAuHeHus. [lepBuyHasi, BTOpUYHAs U
TPETUYHAsl CTPYKTYpHI O€JIKOB. XMMHUECKHE CBOMCTBA COCIMHEHMN: TMIPOJIN3, JCHATypalus,
KauyeCTBEHHbIE COCTOSTHUS Ha BEILECTBA.

OKCIEPUMEHTAIbHBIC METOJ/Ibl M3YUYCHHs BELISCTB M WX NPEBPALICHUM : HaONIOJeHUE U
ONHCaHUE JIEMOHCTPAIMOHHBIX OINBITOB: JIeHATypanusi O€JIKOB NpU HarpeBaHUM, LIBETHBIC
MEXaHU3MBbI OEIIKOB.

BbicokomoiiekyasipHbIe COeJUHEHUS

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUN: MOHOMED, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEPHU3alUU, CpEeHsIs MoJieKyisipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUN — OJMMEPHU3ALIUS U MTOJIMKOHIEHCALIHSL.

OKCIIEPUMEHTAIBHBIE METOJIbI M3YYCHMsI BEIIECTB M HX MPEBPAIIEHUI: 03HAKOMIIEHHUE C
o0pa3iaMu 1 UCKYyCCTBEHHBIMHU BOJIOKHAMHU, IJIACTMACCAMU, KaydyKaMH.

MexXnpeaMeTHbIE CBS3H.

Peanuszanus MeXIpeIMEeTHBIX CBsI3€d NMpU U3yYeHUM opraHudeckod xumuu B 10 kiacce
MOCPECTBOM HCIIOJIb30BaHMSI KakK (GUIOCO(PHI eCTeCTBEHHO-HAYYHBIX TOHATUHN, TaK U MOHATHUH,
SBJIAIOIINXCSI CACTEMHBIMHM JUISl OTAEIBHBIX MIPEMETOB ECTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecrecTBEHHOHay4YHbIE NOHATHA: SBJIEHUE, HAy4HbI (akT, TUMoTe3a, 3aKOH,
TEOpHsl, aHaIM3, CHUHTE3, KJIAacCUPHUKAIMA, MEPUOAUYHOCTh, HAOIIOACHUE, H3MEpEHHe,
AKCIIEPUMEHT, MOJICTUPOBAHHE.




®dusuka: MaTepus, SJHEPIUsl, aTOM, aTOM, JIEKTPOH, MOJIEKYJIa, SJHEPTeTUYECKUIl YPOBEHb,
BEIIECTBO, TE€I0, 00BEM MaCChl, arperaTHOE COCTOSHHUE BEIECTBAa, pa3MEpHas BEJIUYMHA U
BEJIMYMHA UX U3MEPEHUS.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BelIECTB B MNpUHIMNE, (HOTOCUHTES,
OMOJIOTMYECKH aKTUBHBIE BeleCTBA (O€IKH, YIIeBOAbI, JKUPHI, (DEPMEHTHI).

['eorpacdus: mosne3Hble UCKOMaeMble, TOPHBIE MOPOAbI, MOJIE3HbIE WCKOMAaeMble, TOIUIMBO,
pECypCHI.

TexHonorus: NUILEBbIE MPOIYKThl, OCHOBBI 3J0POBOrO MUTAHMS, MOIOILIME CPEACTBA,
JIEKaPCTBEHHBIE M KOCMETHUYECKUE ITPENapaThl, MaTEPUabl U3 UCKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHNYECKAS XUMMUSA

Teoperndeckne 0OCHOBbI XUMHH

XUMHUYECKUI aneMeHT. AtoM. S apo aToma, M30TOIbI. DJIEKTPOHHAS
o0o5ouKa. DHEPreTUYecKue YPOBHH, MOJJEpKaHUE YPOBHA. ATOMHbIE opOutaimu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpeelieHUsT AJIEKTPOHOB IO OpOUTAISIM B aroMaxX JJIEMEHTOB
MEPBBIX YETHIPEX NEPUOJOB. IIEKTPOHHAS Pa3HOBUIHOCTh aTOMOB.

Ilepunonnueckuit 3aKOH u [Tepnoanueckas cucrema 1o 3JI€MEHTaM
. 1. MenneneeBa. CBsizb NepUOAUYECKOr0 3akoHa M llepuoamueckoil CUCTEMBI 3JE€MEHTOB
1. I. MenneneeBa ¢ COBPEMEHHOM TEOpHEH MPOYHOCTH aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB 3JIEMEHTAPHBIX JJIEMEHTOB M 00pa3yeMbIX MMHU TPOCTBIX M CIOKHBIX BEIIECTB IO
rpyIIaM U nepuojiaM. 3HaueHHe MePUOIUIECKOTO 3aKOHA B HAYKE Pa3BUTHUS.

Crtpoenue BemiecTBa. XUMHUYECKasi CBsI3b. BUIABI XMMHUYECKOW CBSI3U  (KOBaJE€HTHAs
HETOJISIpHAsl ¥ TIOJISIpHAs, MOHHAs, MeTaJUTM4eckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOU
XUMHYECKOHN CBSI3U (oOMeHHBIT u JTOHOPHO-aKIEeNTOpHBIN). Bonopoanas
CBs3b. BaeHTHOCTH. DNEKTPOOTpUIIATENbHOCTh. CTeneHb  OKUCIeHus. MIoHBI:  KaTHOHBI U
AQHUOHBI.

BemectBa MoNeKkyIsipHOTO M HEMOJIEKYJISIPHOTO BEIIECTBA. 3aKOH IMOCTOSIHHOTO COCTaBa
CyllIeCTBeHEH. THUIbl KPUCTAUIMUECKUX PEHETOK. 3aBUCUMOCTh CBOMCTB BEILIECTB OT THUMA
KPUCTAJUIMYECKON PEIIETKH.

[Ipennoxenue 0 JIUCTIEPCHBIX oOcyxaeHusx. Uctunubie u KOJUIOUTHBIE
pactBopbl. MaccoBasi 10Jis BEHIECTBA B PaCTBOPE.

Knaccudukanus  HeopraHmdeckux  coeauHeHud. HoMeHkIaTypa  HEOpraHHMYeCKHX
BellecTB. ['eHeTnueckas CBsi3b HEOPTAHUYECKUX BEUIECTB, OTHOCAIIASICS K PA3JIMYHBIM KJlaccaMm.

Xumunyeckas peaxiusi. Kimaccudukarsi OCHOBHOTO HMHIPEIMEHTa B HEOPTaHHMYECKOH U
OpraHUYEeCKON XMMUU. 3aKOH COXPAaHEHHUsI MacC BEIECTB, 3aKOH COXPAaHEHUs U MPeoOpa3oBaHUs
SHEPTUU NPU AUHAMUYECKUX PEAKIHUSAX.

CkopocTh W3MEHEHHS, €€ 3aBUCUMOCTh OT pa3nudHblX  (akTopoB. OOpaTuMele
COCTOsAHMSI. XUMUYecKoe paBHOBecHe. DAKTOpbI, BIMSIONIME HA COCTOSHUE XHMHYECKOTO
paBHoBecus. [Ipnanmn Jle arens.

OnexTponutuyeckas auccouuanus. CuiabHble U cialble 3IeKTpoiauThl. Cpend BOTHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHas, IETOYHAS.

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIE COCTOSTHUS.

OKCHEPUMEHTAIbHBIC  METOJbl  W3YYEHHWs  BEHIECTB W WX _ TPEBPAICHHIM:
neMOHCTpannoHHble Tabmuuel «llepuognueckas cucrema osnementoB J[. . MenneneeBay,
U3y4EeHUE Mozenen KPUCTaJUIMYECKUX PELIETOK, HaOroIeHue



U ONHCaHWE JEMOHCTPAIMOHHBIX M Ja0OpaTOpPHBIX OMBITOB (pa3paboTka MepoKcHaa
BenukoOputanuu B pamMKax KaTalu3aropa, OINpEeNieHHe Cpeabl pacTBOPOB BEIIECTB C
YHHUBEPCAJIBHOTO MHJIMKATOpa, PEKUM HMOHHOIO OOMEHa), MPOBEIECHUE MPAKTHUECKOH paboThI
«BnusgHue pa3nuyHbIX GAKTOPOB HA CKOPOCTh XMMHUYECKOTO COCTOSTHHSI.

Pacuérnble 3anaum.

Pacuérel Mo ypaBHEHHsAM BeTpa, B TOM YHUCJIE€ TEPMOXHMHUYECKHE PACUETHI, pACUETHI C
HCIIOJIb30BAaHUEM TIOHATHUS «MACCOBasl A0JIS BEIIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [Tonoxxenne HemetannoB B Ilepuoguueckoil cuctemMe 1O 3IEMEHTaM
. . Menneneena u 0COOEHHOCTH TBEPAOCTH aToMoB. Ou3nueckue CBOMCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAUIOB (II0 MPUYMHE KUCIOPOaa, cephl, pochopa U KUCIOpoaa).

XVWMHUYECKHE CBOMCTBA OCHOBHBIX HEMETAJJIOB (TallOTEHOB, cephl, a3ora, (ocdopa,
yriiepoJia U KpeMHHsSI) U MX COCMHEHUH (OKCUI0B, KUCIOPOICOACPKALINX KUCIOT, BOAOPOIHBIX
COETUHEHMUI).

IIpuMmeHeHne TBEpIbIX HEMETAIIJIOB U UX COEAMHEHUH.

Meramnsl. [lonoxxenne  marepuanioB B Ilepumonnueckoid  cucteMe  3JIEMEHTOB
. . Menneneesa. OcobeHHOCTH COXpaHeHUs JJIIEKTPOHHOIO o0oJouKa aTOMOB
MetaiioB. O6mue ¢uznueckue cBoiicTBa MeTasioB. CIUIaBbl METaJUIOB. DJIEKTPOXUMHYECKUN
P HaNpsHKEHHBIX METaJIOB.

XVUMHUYECKHE CBOMCTBA kKene3a (HaTpwid, Kaiuwid, KaJbIMi, MarHWi, aJlOMHUHHUH, IHHK,
XpOM, METaJIbl, ME/Ib) U UX COEAUHEHUS.

OO6mwme cocoOb! MoMyYeHus MeTaioB. [I[puMeHeHne MeTamioB B ObITY U MEXaHUYECKOE
o0opyioBaHueE.

OKCIIEPUMEHTAIBHBIE METOJbl M3YYEHUS BEIIECTB M WX TPEBPAIICHUHN : H3yUYCHHE
KOJJIeKIIMM «MeTalbl U CIUIaBbl», 0Opa3loB HEMETAJUIOB, PEIICHUE 3KCIIEPUMEHTAIbHBIX
3aja4, HaONIOJIeHWEe M  OINHCAaHUE JIEMOHCTPAMOHHBIX U  J1a0OpaTOPHBIX  OIBITOB
(B3auMoielicTBUE THJIPOKCHIA IMPOUCXOAUT C PacTBOpPaMH KHUCJIOT M ILEI0YEH, KaueCTBEHHOE
COCTOSIHME KaTHOHOB METAJUIOB).

Pacuérnble 3anaum.

Pacuétbl macchl BenecTBa i 00bEMa ras3a 1o M3BECTHOMY KOJMYECTBY BEIIECTBA, MACChI
Wi 00bEMa OIHOTO M3 MPUCYTCTBYIOUIMX B (PU3NYECKUX BELIECTBAX, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MIPOAYKTOB, €CJIM OJTHO U3 BEILIECTB UMEET IPHUMECH.

XuMus ¥ )KU3Hb

Ponp xuMum B oOecriedeHHWH SHEPreTHYecKOM M MHINEBOM O0e30MacHOCTH, Pa3BUTHUSA
MeauuuHbl. [IpeyioxkeHne 0 HayyHBIX METOJaxX IIO3HAHUS BELIECTB W DKOJIOTMUYECKOMN
YCTOMYUBOCTH.

[IpencraBnenus o0 0OIMX HAYYHBIX MPUHIUIIAX MOJTYYEHUS POMBIIUICHHBIX BEIIECTB.

UenoBek B MHpE BEIIECTB U MaTEpUajoOB: BaKHbIE CTPOUTENIbHbIE MaTepHuabl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KPAacKH, CTEKJIO, KepaMuKa, MaTepuaibl I 3JIEKTPOHMKH,
HaHOMAaTepHalibl, OpraHMYeCKHe U MUHEpaJIbHbIE y100peHUs.

XyuMHA M 3I0pOBbE 4YEJIOBEKA: IpaBWJa IPUMEHEHMs JIEKapCTBEHHBIX IPENaparos,
IpaBuia 6e30MmacHoOro WCII0JIb30BAHUS MpernapaToB OBITOBOM XUMHH
B [TIOBCE/IHEBHOM JKU3HH.

MeKnpeIMETHBIE CBSI3H .

Peanuzanus MeXNpeaMETHBIX CBSI3€H MPH M3y4YeHUH OOILIEH U HEOPraHMYECKOW XMMHUHU B
11 xmacce ocyuiecTBiIsSeTCsS MOCPEACTBOM UCMOIb30BAaHUS KAaK €CTECTBEHHO-HAYUYHBIX MMOHSATHH,
TaK U NOHSTHUMH, SABJISIOLINXCS CUCTEMHBIMU /ISl OTAEJIBHBIX MIPEIMETOB €CTECTBEHHO-HAY4YHOTO
LUKJIA.

OOme ecTecTBEHHO-HAY4HbIE TMOHATHA: HayuyHble (DaKThl, TMIIOTE3a, 3aKOH, TEopus,
aHaJM3,  CHHTE3,  KijacCUPHUKalus,  NEPUOAUYHOCTb,  HAOJIOJEHHE,  SKCIEPUMEHT,
MOJIETMPOBAHUE, U3MEPEHUE, SIBIICHUE.




@dusuka: MaTepus, OSHEPrus, aroM, OJIIEKTPOH, IPOTOH, HEWTPOH, MHOH, H30TOI,
paJMoaKTUBHAs Macca, MOJIEKYyJla, OSHEPreTUYeCKHH YpOBEHb, BEILIECTBO, TeEJIO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, pa3MEPHAsl BEIMYMHA U BEIMUMHA UX U3MEPEHUS], CKOPOCTb.

buonorus: knerka, opraHu3zM, SKOcUCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B COCTOSIHUM.

Feorpaq)ns{: IMOJIC3HBIC MCKOIMACMbIC, TOPHBIC IMMOPOALI, IMOJIC3HBIC HCKOIMACMbIC, TOIIJIMBO,
pECypCHI.

Texnonmornm: XUMH4YeCcKasd MMPOMBIINIJICHHOCTD, MCTAJLTyprus, IMPOU3BOACTBO
CTPOMTEJBHBIX MaTEpHAJIOB, CEJIbCKOXO3SMCTBEHHOE KOCMETHYECKOE NPOU3BOJICTBO, IHILEBAS
IMPOMBIIIJICHHOCTD, @apMaHeBTI/IIIeCKaSI MNPOMBINIJICHHOCTh, ITPOM3BOACTBO HUX IIpEIIapaTos,
IIPOU3BOJICTBO KOHCTPYKLIMOHHBIX  MaTepHUaJOB, IIEKTPOHHAS IIPOMBIIIJIEHHOCTD,
HAHOTECXHOJIOT'NH.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA IIPOITPAMMBI 110 XMUMHHN HA
HFA30BOM YPOBHE CPE/IHEI'O OBIIET'O ObPA3OBAHUWA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COQO ycraHaBnuBaeT TpeOOBaHUSA K pe3yjbTaTaM OCBOEHHUS OOyuYeHUs IO
porpaMMaM  cpefHero  obmero oOpa3oBaHUst  (JIMUYHOCTHBIM,  MeETalpeiIMETHbIM U
npeaMeTHeIM). HayuHo-meTonuueckoi pa3paboTku PexomennarenbHbIX pe3yJIbTaToB
BHEIPEHMs INPOrpaMM CpEIHEero oOIiero oOpa3oBaHMs SIBISETCS CHUCTEMHO-MbICIUTEIbHBIN
MIOAXO/.

B CcOOTBETCTBUM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOJAOM B IOITAlHBIX JMYHOCTHBIX
pe3yabTaTax OCBOCHHUS IpeaMmera «XUMHsS» Ha YPOBHE CpeaHero oOmero oOpa3oBaHUs
BBIICIISIIOTCS CIIEYIOIINE COCTABIIAIOIINUE:

0CO3HaHWE 00YYAIOIIMMUCS HANIEH POCCHIICKON IPaKIAHCKOW HICHTUIHOCTH — MTOMOIIH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMYMe MOTUBALMU K 00y4EHHIO;

LIEJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEXIEHUH JIMYHOCTU Ha OCHOBE KJIFOUEBBIX
LIEHHOCTEN U UCTOPUYECKUX TPALULIMNA HAYKU XUMHUH;

TOTOBHOCTb U CHOCOOHOCTh OOYyYaroIMXCs PYKOBOAUTBCS B CBOEH JAESTEIbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, COOJIOJEHUEM IIEJTOCTHOCTH CHCTEMBI XMMHUYECKOTO
o0pa3oBaHus;

HAJIMYKME MPABOCO3HAHUS KAXKIOW KyJIbTypbl M CIIOCOOHOCTEH CTaBUTH LEIU U CTPOUTH
YKU3HEHHBIC IUUIAHBI.

JIngHOCTHBIE PE3yJIBTATBI OCBOCHMS IpeaMeTa «XUMHUsS» IPEANONararoTcss B €IUHCTBE
y4eOHOH M BOCHUTATENbHOM JEATEIBHOCTH B COOTBETCTBMM C T'yMAaHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMHU LEHHOCTSMHU U HJ€alaMU  POCCUHCKUX
HIKOJIbHBIX OOLIECTB, NPUHATBIMU B OOIIECTBE HOPMAMU U TPAAMLHUAMH, CIIOCOOCTBYIOIIMMU
IIPOLIECCY  CAMOIIO3HAHMS, CaMOPA3BUTHs M  HPAaBCTBEHHOIO CTAHOBJICHMS  JIMYHOCTHU
oOydJaronuxcs.

JImuHOCTHBIE pe3yNbTaThl OCBOCHUS IMpeaMeTa «XHUMUS» OTPaKaroT c(HOpMUPOBAHHOCTD
OIbITa II03HABATEJbHOW M NPAKTUYECKOH JEeATEIbHOCTH OOy4yarolMXcs IO pealu3aluy,
OCYIIECTBIISIEMON B OOIIECTBEHHBIX IIEHHOCTSX , B TOM YHUCJIE B YACTH:

1) BbICIICE OOpPa30BaHue :



OCO3HAHHOCTb OOy4YEHUsS MPUBOIUT K U3MEHEHHIO MX KOHCTHUTYILMOHHBIX INpaB U TpaB,
COOJTIOICHNS 3aKOHA U TIPABOIIOPSIKA;

IIPEJICTABICHUE O COLMAIbHBIX HOPMAaxX M IMPaBUIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJIJIEKTHBE;

YCUJIMS K COBMECTHOM TBOPYECKOW NEATENBHOCTH IPU CO3JAaHMM HAYYHBIX IPOEKTOB,
pEIlIeHNN HAyYHBIX U [T03HABATENbHBIX 3a/1a4, XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh U MPUHUMATh MOTHBBI, UJCH, IOTUKY U apTyMEHTHI APYTUX TPU
aHaJIM3€e pa3IMYHbIX BUIOB YUeOHOU e TeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNS :

[IEHHOCTHOTO OTHOIIEHHS K HCTOPHUYECKOMY M HAayYHOMY HAcJIEUI0 OTEYeCTBEHHOMU
XUMHH,

[lonnepxkka mporecca TBOpPUECTBA B TEOPUSX M IMPAKTUYECKOM NPUMEHEHUU XUMUH,
OCO3HAHUE TOrO, 4YTO JOCTH)KEHUS HAyKH €CTb pE3yJIbTaT JJIUTEIbHBIX HCCIEJOBaHHM,
KpPOMOTJIMBBIX SKCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSTHHOTO TPy/Ja YYEHBIX U MTPAKTHKOB;

UHTEPEC M TI03HABATEIbHBIX MOTHBOB B IIOJIy4YEHMH M TIOCIEAYIOLUIEM aHAJINU3€E
nH($OpPMaLIHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOW OT€UECTBEHHONW XHUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

MOPaJIbHOIO CO3HAHUS, STUYECKOTO MTOBEICHNUS;

CMOCOOHOCTH  OICHMBAaTh CUTYAallMHM, CBSA3aHHbIE C XHMHUYECKHMMH SBICHHUSMHU,
U TPUHUMATh OCO3HAHHBIE PEUICHUs, OPHUEHTHUPYSCh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

METO/]I OLIEHUBAET CBOE MOBEACHNUE U MOCTYIKH CBOUX TOBapUIIEH € MO3ULKNA MOPaJIbHBIX
Y TIPaBOBBIX HOPM M OCO3HAHUS MOCJEICTBUN ITUX MOCTYIKOB;

4) popmMupoBaHue KyJbTYpPbI 310POBbS:

MOHUMaHHEe 3/J0POBOTO M OE30I1acCHOro 00pasa KU3HMU, HEOOXOJUMOCTh OTBETCTBEHHOI'O
OTHOILIEHUS K COXPAaHEHUIO TICUXUYECKOT0 3/I0POBBS;

coOJt0/IeHne TpaBuil 0Ee30MacHOr0 OOpaIIeHUsi C BELIECTBAMU B OBITY, MOBCEIHEBHOM
KHU3HU U B TPYJIOBOM J€SATEIBHOCTH;

NOHMMaHWE LEHHOCTeH WHIMBHUIYaJbHOTO TMpaBa U KOJUJICKTUBHOTO 0€3011acHOro
MOBE/ICHUS B OTHOIIEHUH YTPO3 370POBbIO U KU3HHU JTIOJCH;

OCO3HAHME IMOCTEICTBUM M HENMPUATUS BPEIHBIX NPUBBIYEK (YNOTpeOJeHHe alKorouis,
HapKOTHUKOB, KYpPEeHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATENIbCKONH  JIeATENbHOCTH,
OOILIECTBEHHO I0JIE3HOM, TBOPUECKOH U APYTUX BUAAX JEATEIbHOCTH;

YCTaHOBKAa Ha AaKTHMBHOE YYacTHE€ B pEHIeHMH TPAKTHUYECKUX 3a/lad COIMAJIbHOM
HaMpaBJICHHOCTH (B PaMKax CBOETO KJlacca, MIKOJIbI);

K IPaKTHYECKOMY H3yY€HHIO0 Npo¢)ecCuil MCHOBEHHOI'O pojia, B TOM YHCJIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX UHTEPECOB 110 XUMUU;

0opn0a 3a TPy, 3a TPY/ U PE3yJIbTAThl TPYIOBOU JIEATEITLHOCTH;

MOJX0/1 K OCO3HAaHHOMY BBIOOPY MHIUBHUAYaJbHOW TpaeKTOpUH 0Opa3oBaHus, Oymyiieit
npodeccuu U peanu3aii HOpMaIbHbBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, MHTEPECOB U 00pa3a HU3HU OOIIeCTBa;

6) ’3KoJI0rMYecKoe BOCIIMTAHME:

AKOJIOTMYECKUN MPUOPUTET OTHOLIEHWH C TNPUPOAOH, KaK HMCTOYHHMK CYILIECTBOBAHMS
JKM3HU Ha 3emIie;

NOHUMaHUE TJI00AJBHOTO  XapakTepa JKOJOTHMUECKHUX MpoOJieM, HKOJOTHMUYECKUX
SKOHOMUYECKHUX MPOLIECCOB B COCTOSIHUM MPUPOJTHON U COIUAIBHOM Cpebl;

OCO3HAHMSI HEOOXOIMMOCTH HUCIIOIB30BaHUS AOCTIKEHUH XMMUU JUIsl peIICHHsI BOIIPOCOB
paIoOHaIbLHOTO MPUPOIONOIB30BAHNUS;



aKTUBHbIE HENPUSATHBIE JEUCTBUSA, NMPUHOCAILIUE BPEA OKpYKAIOIIEH NPUPOIAHON cpene,
YMEHHS IPOTHO3UPOBATH SKOJIOTHUECKHE MOCIEACTBUS MPEPUHUMATEIbCKON AesTeIbHOCTH U
IIpeIOTBpaLIaTh UX;

MexyHapOAHbBIII ~ Pa3BUTOrO  SKOJOTHYECKOrO  MBIIUIEHUS,  KYJbTYpbI,  OIbITa
JESTEIbHOCTH TJIABHOM HAIIPAaBJIIEHHOCTH, HABBIKOB DPYKOBOJACTBA MMH B I103HABaTEJIbHOM,
KOMMYHHMKaTUBHOM M  COLMaJIbHOW TMpaKTUKE, CIOCOOHOCTEH U  yYMEHUH, aKTUBHO
MOJIEP’KUBAIOIINX HJICOJIOTHIO reMopoOui;

7) 1eHHOCTH HAYYHOT0 ITO3HAHMS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIAsE COBPEMEHHOMY PA3BUTHIO HAYKU
1 00IIIeCTBEHHON TTPaKTUKH;

[Tonnmanue cnenMUkKM XUMHUM KaK HAyKH, OCO3HAHMs €€ IepeMelIeHHs B paMKax
HAy4YHOTO MBILIUICHHUS, CO3JaHMs LIEIOCTHOCTH MpEACTaBIECHUS 00 OKpY’KalolleM MHpE Kak O
€IMHCTBE NPUPOJBl U YEJIOBEKAa, B II03HAHWU 3aKOHOMEPHOCTEH M YCIOBHM COXpaHEHHS
€CTECTBEHHOI'O PaBHOBECHSI;

yOexXIEHHOCTH B 0CO00M MHHOBALIMOHHOCTH XMMUU JJIsi COBPEMEHHOM IIMBUJIM3AIMUU: B €€
TYMaHUCTHYECKON HAINpPaBIIEHHOCTH U Ba)KHOM pOJIM B CO3JJaHUM HOBOM 0a3bl MaTepHalIbHOMN
KYJIBTYPBI, YTO CBSI3aHO C MPOOJIEMaMH Pa3BUTHS YEIOBEUECTBA — PECYPCHON, YHEPreTHUECKOil,
MUIIEBOW U OCHOBHOM 0€30MacHOCTH, B DPAa3BUTHUM HAyKH, OOecCleueHus yCIOBUI
MIPOTPECCUBHOTO TPYAA U SKOJIOTUYECKON KOM(OPTHOMN )KU3Hb KaXI0TO YJIeHa 00IEeCTBa;

€CTECTBEHHO-HAYYHOM TpPAMOTHOCTH: [IOHUMaHHE MPHUHIUIIOB METOJIOB IO3HAHMS,
NPUMEHEHHE B HAYYHBIX HayKaxX, CIIOCOOHOCTHM MOJYy4YaTh 3HAHUS JUIS aHATU3a U OOBICHEHHS
MEPCIIEKTUB OKPYKAIOIIEr0 MHUPAa W MIPOUCXOASAIIMX B HEM H3MEHEHMH, HaBBIKU J€JaTh
00OCHOBAaHHBIE BBIBOJIbI HA OCHOBE IOJYYCHHMsS HAy4HbBIX (PAKTOB M (PaKTHUECKUE IaHHBIC C
1LIEJIbIO JIOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIB30BaTh XUMUUYECKUE 3HAHUS JIJIsl PELICHUs TpodieM
B €CTECTBEHHBIX KU3HEHHBIX yCIOBUSIX;

MHTEPEC K TO3HAHUIO U MCCIIEA0BATEIbCKOM NEATENBHOCTH;

CIIOCOOHOCTh M CIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHMIO M CaMOOOpa30BaHUIO, K
aKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAHMM 10 XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMH
MOTPEeOHOCTSAMU;

HHTepec k 0COOEHHOCTSIM Tpy/ia B pa3IMYHBIX BUAAX MPO(ECCHOHANBHOM eI TeTbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yibTaThl OCBOSHHS Y4eOHOTO mpeameTra «XUMHS» Ha YpPOBHE
cpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HaYUMBbIC s (OPMUPOBAHUS MHPOBO33PEHHSI OOYYAIOIMIUXCS MEXIUCIUILTNHAPHBIC
(MexIpeIMeTHbIE) OOIIeHayYHbIE MOHSATHUS, OTPaXKaIOUIMe 1EeJ0CTHOCTh HAyYHBbIX KapTHUH MUpPa
U crienuUKy METOJIOB MO3HAHMS, BIUSHUE B HAYYHBIX HayKax (MaTepus, BEUIECTBO, YHEPTHS,
SBJIGHUE, TPOIECC, CHCTEMa, HAyuyHBIM (akKT, MPUHLHUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeJIOBaHNe, HAOTIOICHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

YHUBEpPCAJbHbIE TEXHOJOTHYECKHe JeHCTBUS (TO3HaBaTeIbHble, KOMMYHHKATHBHBIC,
peryJisTHBHBIE), oOecredueHrne obecreueHus: (YHKIHMOHATBHONW TPaMOTHOCTH M COIMAIBHBIX
HaBBIKOB 00YyYarOIINXCS;

CIIOCOOHOCTH  OOYyYaloluXcs  HCIOJNB30BaTh  OCBOCHHBIE  MEXIMCIUILTMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHMUSI U YHUBEpCAJbHbIE TEXHUYECKHE ACHCTBHSI B MO3HABATEIHLHOU M
COLIMAJIBHOM ITPAKTHUKE.

MeTtanpeameTHble pa3MBIIIICHUS PE3YJbTaThl OBJIAJIEBAIOT YHUBEPCAIbHBIMU YUeOHBIMU
MMO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.



Baanenue YHUBEPCAJIbHBIMHA y‘—IGGHbIM]{I nmo3HaBaTeJbHbBIMU HeﬁCTBHHMH:

1) 6a3oBble JJOorHYecKUe AeHCTBUSI:

CaMOCTOSITENIFHO C(OPMYJIHUPOBATh U AaKTyaJIM3UPOBaTh IpPOOJIEeMy, BCECTOPOHHE €€
paccMoTpeTh;

OTIPENeNATh LETN IeATeNbHOCTH, 3aJaBaTh MapaMeTpbl M ONPEACNATh KPUTEPHUH UX
JOCTUKEHHM, COOTHOCUTD PE3YJIbTaThl AESITEILHOCTHU C IIOCTAaBICHHBIMHU Bparamu;

UCIIOJIL30BaTh MPH OCBOCHUM 3HAHUUN MPUEMBI JIOTHYECKOTO MBIIUICHUS — TOIYJISIPHBIC
XapakTepHble JJEMEHTbl MOHATUA M  COXpPaHATh HUX  B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE OHATHUS I O0BSICHEHUS OTJENBbHBIX (DAKTOB U OOBEKTOB;

BbIOOpD OCHOBAaHUN U KpUTEPHUEB MJI HALMOHAIBHBIX BEIIECTB M 3KOHOMHYECKOIO
000CHOBaHUS,

COXPAHSIOTCSI IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEX]Ly U3yYaeMbIMU SIBICHUSIMU;

CTPOUTHh JIOTUYECKUE pACCYXKIEHUs (MHIYKTUBHBIC, NEAYKTUBHBIE, IO aHAJIOTHIM),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUMSI B PacCMaTPUBAEMbIX SIBICHUAX, (DOPMYIHPOBAThH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHSTh B MpOIlecce MO3HAHUS, UCIOIb30BaTh B XMMHHM CHMBOJIMYECKHE (3HAKOBBIE)
MOJIeTIH, TPeoOpa30BLIBATh MOJICIBbHBIE MPEICTABICHUS — XWMUYECKUI 3HAKOBBIN (CHMBON)
AJIEMEHT, XUMHYECKYyl0 (OopMylly, ypaBHEHHE XHMHUYECKOTO COCTOSHUS — TPU YCIOBHH
COOJTIOICHUS] TEOPETHUECKUX MO3HABATENBHBIX U MPAKTUYECKHUX 3a/a4, MPUMEHSITh Ha3BaHHEIC
MOJIeJIbHbIE TPEACTABICHUS Ul ONKCAHUSl XapaKTEPHBIX MPU3HAKOB M3Y4YaeMbIX BELIECTB. U
BaKHOE 3HAYCHHUE.

2) 6a30BbIe HCCIEA0BATENbCKHE TeHCTBUSI:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB U YCTOMYMUBOTO KIMMATA;

(dbopMynMpoBaTh 1€ U 3aJa4d HCCIEAOBAaHUS, UCIIONb30BaTh MOCTABICHHbIE U 3apaHee
chOpMyJIMPOBaHHBIE BOMPOCHI B KadecTBE HWHCTPYMEHTA TMIO3HAHUS © OCHOBBI  JUIS
($hopMUPOBaHUS TUIIOTE3 B CTOPOHY MPABHIILHOCTH BBHICKA3bIBAEMBIX CYXKICHHIA;

o0namaTeb HaBBIKOB CAMOCTOSITEIIBHOTO IUTAHUPOBAHHSI M TPOBEACHUS YUYCHUYECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh HCCIEAOBaHUsA, HaOIIOZaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIFHO IPOTHO3UPOBATh €ro pe3yibTar, (OpPMYIHpPOBaTH OOOOIIEHUS U JIeNaTh
BBIBOJIbI OTHOCHUTEJILHO JOCTOBEPHOCTH PpE3YyJbTAaTOB HCCIIENOBaHUS, MPEACTaBIseT co00it
00OCHOBAHHBIN OTYET O MPOAETaHHOM padoTe;

MPUOOPECTH  OMBIT YYCHUYECKOW HCCIEI0OBATEICKON M TPOEKTHOM JesATEIBHOCTH,
o0ecreynTh BO3MOXKHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY IIOMCKY METOJIOB pPEIICHHS
MPAKTUYECKUX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJOB IMO3HAHUSI.

3) paGora ¢ nHpopmanueii:

OPUEHTHPOBATHCA B PA3NIUYHBIX HMCTOYHHMKAX HHGMOpManuu (HAYyYHO-MOMYyJIsIpHAS
TUTEepaTypa XUMHYECKOTO COJAEpKAaHMs, CIPAaBOYHbIE TocoOus, pecypcel HHTepHeTa),
aHAJIM3UPOBaTh HMH(OPMALIMIO PA3IMYHBIX BUIOB W (GOpPM TMPEACTABICHUS, OLEHUBATH €€
JI0Ka3aTEIbHOCTh M HEITPOTUBOPEUNBOCTD;

dbopMynMpoBaTh 3ampoChl U MPUMEHITHh Pa3IWYHbIE METOJbl MpPU MOHMCKE U O0TOOope
nH(pOpMaIIMU, HEOOXOAMMBIE JIJISl BBIMOJTHEHUS HAYYHBIX 33714 OTPE/ICICHHOTO THIIA;

MIPUOOPECTU OIBIT HCIOJIB30BAHUS HWH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIEHO BBIOpaTh ONTHUMAIbHYIO (GopMy MpeAcTaBieHUS HHPOPMAUU (CXEMBI,
rpaduKu, TUarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAyYHBIH S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ MEAULIHUHCKUMHU
JAHHBIMU: TIPUMEHSATh MEXIPEAMETHbIE ((DU3MUecKre U MATeMaTUYeCKUE) 3HAKU M CHMBOJIHI,
dhopmyiel, a00peBUATYpPbI, HOMEHKIIATYPY;



HCIIOJb30BaTh U Hp6‘06p8.30BLIBaTL 3HAKHCO-CUMBOJIMUCCKHUEC CPCACTBA BUAUMOCTHU.

Baagenue YuuB€EpCaJdbHBIMA KOMMYHUKATUBHBIMUA JeHCTBUSIMU:

3aJjaBaTh BOMPOCHI 1O CYHIECTBYIOIIEH OOCyXKZaeMod TeMe B XOAE Jualiora
u/unu o0CYXJIeHMsI, BBICKAa3bIBaTh HCH, (POPMYIMPOBATH CBOW MPEJIOKEHUS OTHOCHTEIHHO
BBITIOJIHEHHS TTPEIOKEHHOM 3a1a4K;

JIOCTHTAETCs C MPE3CHTAIMEH PE3yJIbTaTOB MO3HABATEILHON JEATEILHOCTH, TOJTYYCHHBIX
CaMOCTOSTCIIBHO NI COBMECCTHO CcO CBepCTHI/IKaMI/I HpI/I HpOBeI[eHI/II/I XUMHUYECKOT'O
AKCIIEPUMEHTA, TPAKTHYECKON pabOThl MO WCCICAOBAHWIO CBOWCTB H3Y4YaeMBIX BEIIECTB,
peanu3ay NpoeKTa MpoeKkTa U (HOpMyTUpOBAaHMM BBIBOAOB IO PE3yJbTaTaM IPOBEAEHHBIX
HUCCIIEJOBAaHUN yTeM COTIJIaCOBAHUSI HO3UIIUN
B X0JIe 00CYXAeHHS 1 0OMEHA MHEHHSIMH.

Baagenue YHUBEPCAJIbHBIMUA PETrYJISTUBHBIMU JeCTBUSIMHU:

CaMOCTOSTENIHO IUIAHMPOBaTh M HM3Yy4aTh CBOI I[103HABATEIbHYIO JICATCIBHOCTD,
ONpENeNsiTh e 1EIM U 33/1a4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
AJIrOpuUT™M HeﬁCTBHﬁ IIpU BBIIOJHCHHUU HAYYHBIX W HCCICAOBATCILCKUX 3ajiay, BBIGI/IpaTL
HauOosee 3G HEeKTUBHBII CIIOCOO MX PELICHUS C YYETOM IOJTYYCHHUSI HOBBIX 3HAHHI O BEIIECTBAX
1 pabounx peaxIysix;

U3YYUTHh CAMOKOHTPOJIb CBOCH JEATEIFHOCTH HAa OCHOBE CAMOAHAIIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATDI

10 KJIACC

[Ipeamet pe3ynbTaThl OCBOEHUS Kypca «Oprannyeckast XuMHs OTPAKaIoT :

c(hOPMHUPOBAHHOCTh TPEJCTABICHUN O XWMHUYECKHUX HMCTOYHUKAX €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, POJIM XUMHUU B TO3HAHUM MPUPOJbI, B PAa3BUTHUU MBILUICHUS U KYJIbTYpbI
JIMYHOCTHU, €€ CbYHKIII/IOHaJ'II)HaSI T'paMOTHOCTB, CO3JJaHHAasA IJId PCIICHUA NPAaKTHYCCKUX 3a4ad U
AKOJIOTMYECKHA 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U TIPUPOTHOM Cpelie;

o0OecrieunBaeT CUCTEMy OOECTICUeHHMs 3HAHWW, KOTOpas BKJIOYaeT B  ceOs:
OCHOBOTIOJIATAONIUE TOHATHUA (XUMHYECKH 3JIEMEHT, aToM, JJIEKTPOHHAs 000JOYKa aTroma,
MOJIEKYJIa, BAJICHTHOCTD, JIEKTPOOTPHUIIATEIILHOCTh, XUMUYECKasl CBSI3b, CTPYKTYpHas Gopmyia
(pa3BépHyTast 1 COKpami¢HHast), MOJib, MOJIIpPHAs Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKEIIET,
(yHKIIMOHANTBHAS TPyNIa , PaJuKal, W30MEpHUs, U30MEPhl, TOMOJOTHYCCKUN Psii, TOMOJIOTH,
YIJIE€BOJAOPOAbl, KHCIOPOJHBIE M  a30TCOJAEpXkAIINe COEIWHEHUs, MOHOMEp, IOJUMEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIDHBIC COCAUHEHUS); TCOPUH ©  3aKOHBI  (TEOpHs
buznuecKux pe3yIbTaTOB A. M. byrtneposa, 3aKOH COXpaHEeHUs Macchl
BEIIECTB); (OPMATLHOCTH, CHMBOJIMUECKHH  SI3BIK  XHUMHH; MUPOBO33PEHUYECKHE  3HAHUS,
000CHOBaHHE B OCHOBE TMOHMMAHHUS TPUYMH U CUCTEMHOCTH, JMHAMUYECKOE HAmpaBICHHE,
(hakTOJIOTHUYECKHE CBEACHUS O CBOMCTBAaX, COCTaBe,



c(OPMHUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTepHbIE NMPU3HAKU MOHATUN, COXPAHATH MX
B3aMMOCBSA3b, HCIIOJIb30BATh ATH TMOHSATHS MpPH ONUCAHMM COCTaBa, JOKa3aTelbcTBA U
IIPOSIBJIEHUS PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJBb30BaTh XMUMHUYECKYI0 CHUMBOJHMKY JUIsl COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYpHBIX (pa3BEpHYTOH, COKpam€HHOW) (opMys, OINpenenéHHbIX
BEUIECTB M (PYHIAMEHTAJILHOTO MPOUCXOXACHUS, CO3JIaHUS MOJeNied MOJIEKYJl BeIlEeCTB,
MIOJTyYEHHBIX JJI WILTIOCTPALIMUA X XUMUYECKOIO U IIPOCTPAHCTBEHHOTO COAEP KAHMS;

c(OPMUPOBAHHOCTh YMEHUN COXPAaHHOCTh MPUHAIUIEKHOCTH M3YyUYEHHBIX BELIECTB IO UX
COCTaBYy M CTPOCHHUIO K OIPEIEJICeHHOMY KIJAcCy/TpynraM COEIUHEHUH (yriaeBOAOPOIbI,
KHCIIOPOJT U a30TCOJEpIKaINe COEAMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHs), TaeT WM
Ha3zBaHMe No cuctematnueckon HomeHknarype (MIOITAK), a Taxxke npu TpUNpUBOABHAIIBHBIE
Ha3BaHMSI OCHOBHBIX BELIECTB (3TWUJIEH) , MPONMJIEH, AlEeTHJIEH, ATHJICHTJIMKOJb, TIUIEpPHUH,
benon, Gopmanbaerus, aneraibIeruli, MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJEHHOBAs
KHCIIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K03a, PpyKTO3a, Kpaxmal, HeJI0I03a, INIULIUH);

c(OPMHUPOBAHHOCTh METOJOB ONpEACTICHUS BUJIOB XUMHUUECKUX CBS3CH B ONpe/IeeHHBIX
COEMHEHUSX (OJIMHAPHBIE U KPATHBIE);

CchopMUpOBaHHOCTh ~ MPUMEHEHHsS  IOJIOKEHHH  TEOPHUM  XUMMYECKHX  BEIIECTB
A. M. bytniepoBa s OOBSICHEHHS 3aBHCHMOCTH CBOWCTB BEIIECTB OT HX COCTaBa M
3apsja; 3aKOH COXPaHEHHS MacC BELIECTB;

cOPMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh COCTaB, CTPOCHHUE, (UINYECKUE U
XMMUYECKHE CBOWCTBA TUIMYHBIX MPEICTaBUTEICH PAa3IUUHBIX KJIACCOB BEIIECTB (METaH, 3TaH,
STWJICH, TPOIMWIEH, areTwieH, OyraaueH-1,3, MmerunOyraaueH-1,3, O€H30J, METaHOJ, ATaHOII,
STUJICHIJIMKOJIb, TIIMLEPUH, (DEHOJI, alleTalbIeru]], MypaBbHHasl U YKCYCHasl KUCJIOTHI, TIIIOK03a,
Kpaxmall, HeJUTI0J103a, aMUHOYKCYCHAsl KUCJIO0TA), WIITIOCTPUPOBATh T€HETHUYECKYIO CBS3b MEXKILY
HUMH YpPaBHEHHUSIMH B COOTBETCTBYIOIEM KPUTEPUHHOM KOX(PPHUIMEHTE C HCHOIb30BAHUEM
CTPYKTYPHBIX (OpMYII;

cOpMyIMpPOBaHHBIE XapAKTEPUCTHKH XapaKTepU30BaTh HCTOUYHUKU YIJIIEBOJOPOIHOIO
ChIpbs (HEPTH, MPUPOAHBIN T'a3, Yroib), CIOCOOBI UX MEPEepPadOTKH U MPAKTUYECKOE MPUMEHEHHE
nepepaboTKU MPOJYKTOB;

c(OpMUPOBAHHOCTh YMEHUH MPOBOJUTH pacueThl MO XMMUYECKUM YypaBHEHUSIM (Macca,
00bEM, KOJIMYECTBO HCXOJHOIO BEIIECTBA MJIM COCTOSHHUS MpPOJAYKTa MO M3BECTHOW Macce,
o0Bemy, KOJIMYECTBY OJTHOTO u3 HCXOHBIX BEIIECTB
WIH NIPOJYKTOB B COCTOSIHUN);

c(hOpMHUPOBAHHOCTh YMEHHI BJIQJICIOT CUCTEMOM 3HAaHUI 00 OCHOBHBIX METO/IaX HAYYHOTO
[IO3HAHUS, MPUMEHSIOTCS B XHMUU NPU HU3YYEHHU BEUIECTB U HAYUYHBIX HAalpaBICHUU
(HaOnrofeHue, W3MEpEHHe, HKCIEPUMEHT, MOJEIUPOBAHMUE), HCIOJB3YIOT CHCTEMHBIE
XUMHMUYECKHUE 3HAHUS JUIsl IPUHATHUS PEILIEHUN B KOHKPETHBIX JKU3HEHHBIX COCTOSHUAX, BOIIPOCAX
C BEIIeCTBaMU U MX MPUMEHEHUS;

c(OPMHPOBAHHOCTh YMEHHMI COOIIOAET MpaBHIIa UCIIOIb30BAHUS XUMHUUECKOM MOCY bl U
abopaTOpPHOTO 000PYIOBAaHMS, & TAK)KE TIpaBUiIa OOPAIICHHSI ¢ BEIIECTBAMH B COOTBETCTBHUH C
SHEPTUYHBIMH pe3yJIbTaTaMH JabOPaTOPHBIX XUMUYECKUX SKCIIEPUMEHTOB;

00pa30BaHHOCTh YMEHUN IUIAHUPOBATb W MPOBOAMTH XUMHUYECKUHA HKCIEPUMEHT
(mpeBpallleHUE BEIIECTB IPU HArpEBAHMHU, IOJyYEHHE S3TUJIEHA W H3Y4YEHHE HX CBOWCTB,
KauecTBO ONpEEICHUs BEIIECTB, JeHAaTypalus OEIKOB MPU HArpeBaHUM, [IBETHbIE MEXaHU3MBI
O€JIKOB) B COOTBETCTBUHM C OOIICTIPUHATHIMU METOJaMU O€30MacHOCTH HPU HCIIOJIb30BAHUU
BELIECTB C BEHIECTBAMHM WU JIaOOpaTOPHBIM OOOpPYAOBaHUEM, IPABUTEIBCTBOM PE3YJIbTAThI
XMMUYECKOT0 IKCIEpUMEHTa B (hOpMeE 3aluCH COOTBETCTBYIOIIMX BEIIECTB U (POPMYyIUPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YyJIbTaTOB;

c(OPMHUPOBAHHOCT YMEHMH TIHIATEIbHO aHAIM3MPOBATh XUMHMUYECKYI0O HH(OPMALHIO,
MOJTy4aeMy0 U3 Pa3HbIX HCTOYHUKOB (Cpe/ICTBAa MaccoBoOi nHpopmanuu, UHTepHeT u npyrue);

CdhopMupoBaHHOCTh YMEHHMH COOJIOAAET TpaBMWIa SKOJIOTUYECKOTO PYKOBOJIUTEIS
MOBEJCHNUA B OBITY M TPYIOBOM JEATENBHOCTH B II€NIIX COXPAaHEHHUS CBOETO 3I0POBbS H



OKpY’Karolllel MpUPOJHOIM Cpe/ibl, 0OCO3HABATh OMACHOCTbh BO3JACHCTBHUS HA >KMBBIE OPTraHU3MBI
ONpPE/ICICHHBIX BEIIECTB, MOHUMATh TOKa3aresbHbld cMbich [IJIK, moHuMars Ha mpumMepax
METO/bl U IPEOTBpAIIaTh X BPEIHOE BO3JCHCTBHUE HA OPTraHU3M YEJIOBEKA. ;

JUTsl O0YYarOIIMXCs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHUE TPHUMEHSTH
3HaHHUA OO0 OCHOBHBIX [OCTYIHBIX METOJAX TO3HAHHUS MATEPUANBHBIX M JKOJIOTHYECKUX
ACIICKTOB;

JUISL CIETIBIX U CIa0OBUISIINX YYAIIUXCS: HAYYUTHCS MCIOJIB30BaTh Pelbe(hHO-TOUCUHYIO
cuctemy, ooo3nadeHnyro JI. bpaiins 3anuceiBaetr Gpopmyiry.

11 KJIACC

[Ipenmert pe3ynbTaThl 0ocBoeHUS Kypca «OO0mias 1 HeopraHuueckast XUMUsD) OTPaXkaroT :

c(hOPMUPOBAHHOCTh TPEJCTABICHUN: O XUMHYECKHX HMCTOYHUKAX ECTECTBEHHO-HAYYHOU
KapTUHBl MHpA, POJM XMMHUU B TO3HAHUM MPHUPOJbI, B PA3BUTUU MBIIUICHUS U KYJIbTYpHI
JTUYHOCTH, €€ (yHKIIMOHATbHAs TPAMOTHOCTh, 000CHOBaHHAsI [T PEIICHUS IPAKTHUECKUX 3a71a4
1 9KOJIOTUYECKU 0OOCHOBAHHOTO OTHOLIEHHS K CBOEMY 37I0POBBIO M IPUPOIHOM CpeIE;

obOecrieunBaeT cucTeMy OOECTeueHHsT 3HAHM, KOTOpas BKJIIOYaeT B  cels:
OCHOBOTIIOJIAralolue MOHATUS (XMMUYECKUN AIIEMEHT, aToM, HM30TOI, S-, p-, d-2JIEeKTPOHHBIE
opOWTamu  aTOMOB, HWOH, MOJIEKyJa, MOJb, MOJSIPHBIA  O0BEM,  BaJCHTHOCTH,
ANIEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCJICHUS, XUMHUYEcKass CBA3b (KOBaJEHTHAas , MOHHaf,
MeTaJuIMuecKasi, BOJOPOJHAs), KPHUCTANIMYECKass pEmETKa, BUAbl XUMHUYECKOTO KJIUMaTa,
pacTBOpEHHE, AJIEKTPOIUTHI, HEINEKTPOIUTHI, FNEKTPOIUTHYECKAsT AUCCOLHUAIINS, OKUCIUTENb,
BOCCTAHOBUTEJb, CKOPOCTh YMEPEHHOI'O PEKUMA, XUMHUECKOE PABHOBECHUE); TEOPUU U 3aKOHBI
(Teopusi ANEKTPOIUTHUYCCKON CONMAIM3AIuU, TEePUOAUYECKUd 3akoH muccuaenra 1.
MeneneeBa, 3aKOH COXPaHEHMsI MAacC BEIIECTB, 3aKOH COXPAHEHHUS U TMPEBpaIICHUs] YHEPTruu
IIPU peakUUsiX peaklnii), 3aKOHOMEPHOCTH, CUMBOJIUYECKHH SI3bIK XUMHUHU, MUPOBO33PEHUECKHE
3HaHUS, KOHCTUTYLIHIOHHOCTh B OCHOBE TOHMMAaHUSI IPUUUHHOCTU U CUCTEMHOCTH,

c(OpPMUPOBAHHOCTh YMEHHI BBISBISET XapaKTEpHbIE MPU3HAKU MOHITHUM, COXPAaHSIET UX
B3aUMOCBSI3b, COOTBETCTBYIOIIME MOHSTHS NpPH ONHCAHUM HEOPTraHUYECKUX BELIECTB U HX
SIBJICHUIA;

c(OpPMUPOBAHHOCTh YMEHHW HWCIONB3YyeT XUMUYECKYH) CHUMBOJIUKY JJISi COCTaBIICHUS
dbopMys BemIECTB W OCHOBHBIX NPHYMH, cuUcTeMarnueckyro HomeHkiatypy (MIOITAK) u
TPUBUAJIbHBIE HA3BaHUSI OT/IENbHBIX HEOPTaHMYECKUX BEIIECTB (YrapHblid ra3, yrieKHCIbIN Ta3,
aMMUaK, raiéHasi U3BeCTh, HeraméHasi U3BeCThb, MUThEBasl COAa, MUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUH OTpeIeNICHNUs] BAICHTHOCTH U CTETICHU OKUCIICHHSI DJIEMEHTOB
B COGIMHEHMSX YETBEPTHOTO COCTaBa, BHJAa XUMHUYECKOW CBS3M (KOBaJEHTHAas, HOHHaf,
MeTaJuInuecKasi, BOJAOPOHAs) B COCIMHEHUSX, TUINA KPUCTAJUIMUYECKON PEHIETKU KOHKPETHBIX
BELIECTB (aTOMHas, MOJEKYJspHas, MOHHAs, MeTaJUIMuecKas), XapakTepa cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKHUX BEILIECTB. COSAUHEHUS;

c(OpPMUPOBAHHOCTh YMEHUH COXpaHSAET MPHUHAJICKHOCTh HEOPraHUYECKUX BELIECTB IO
UX COCTaBY K OIpPENEICHHOMY KJIAcCy/TpyIaM COeIWHEHUH (MPOCThIE BEIIEeCTBA — METAJUIbI U
HEMEeTAaJlJIbl, OKCHJIbI, OCHOBAHUS, KUCIIOThI, aM(OTEpHbIE TUAPOKCUBI, COTH);

CdhopmupoBaHHOCT, ~ YMEHHH  pacKpblBaeT  CMBICT  MEPHOJUYECKOr0  TpaBa
JI. 1. MenneneeBa ©W  BBIBECTH €0  CHUCTEMATH3HMPYIONIYIO,  OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKIIUIO;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh JIEKTPOHHOE CTPOEHHE aTOMOB 3JIEMEHTOB
anemeHToB 1—4 nepuonaos Ilepuoanueckoit cucremsl ssementoB /. . MenzaeneeBa, ucromnb3ys
MOHATHUS «S-, p-, d-2JIEKTPOHHBIE OpPOUTAIN», «IHEPreTUUYECKHE YPOBHU», OOBICHAA
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB 3JIEMEHTAPHBIX 3JEMEHTOB U MX CBs3€H MO mepuoaaMm u
rpynnam [lepuoauyueckoit cuctemsl 3eMeHTapHbIX 37eMeHToB . M. Menneneena;



c(hOpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIINE XUMUIECKIE CBOWCTBA
HEOPTaHWYECKUX BEIIECTB PA3JTMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE T€HETUYCCKOM
CBSI3M MEX]y HEOPTraHMYECKHMHU BEIIECTBAMU C TOMOIIBIO COOTBETCTBYIOMIMX (PUINYECKUX
MIPUYNH;

pa3paboTaHHBIE METOJbI ONPEACNECHUS XUMHUYECKOTO COCTOSHHUS 1O Pa3IUYHBIM
BO3JCHCTBUSAM (KOJIMYECTBO M COCTaB pearupyrollux BEHIeCTB, TEIJIOBOE BO3JIEHCTBUE,
OOyCIIOBJICHHOE  CTENEHBbIO  OKUCJICHHSI  DJIEMEHTOB,  OOpPaTHMMOCTBIO,  Pa3IHYHBIMH
KaTaJln3aTopaMu);

cOpPMUPOBAHHOCTh yMEHMI COCTaBISET YypPaBHEHHUs Pa3IUYHBIX THUIIOB, TIOJIHBIE H
COKpalI¢HHBIC YPAaBHEHHS HWOHHOTO OOMEHA, YCJIOBHS CYIIECCTBOBAaHHWS, MPHU KOTOPBIX ITH
COCTOSTHUS HTyT JIO KOHIIA;

chOPMHUPOBAHHOCTh ~ YMEHUW  TIPOBEACHHS  HMCCIICNOBAHMMA,  TOATBEPKIAIOIINX
KaueCTBEHHBI COCTaB PA3IMUYHBIX HEOPTAaHWYECKUX BEIECTB, PACIO3HABATH OMBITHBIM IyTEM
WOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUN PACKPBIBAECT CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
METO/IOB ITyTE€M COCTaBJICHUS OaylaHca OanaHca 3TUX OaJIaHCOB;

chOPMUPOBAHHOCTh YMEHHH OOBSICHSET JMHAMHUKY HKOHOMHUYECKOTO COCTOSIHUS OT
pasTUYHBIX (HaKTOPOB; XapaKTEP CMEIICHUS XUMHUYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHEIIHUX BozaencTBui (mpunuun Jle [latene);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEpH30BaTh XMUMHUUYECKHE TMPOIIECCHI, COTJIACOBAHHME Ha
OCHOBE TIPOMBIIIUICHHOTO TOTYUYEHUsI CEPHOM KUCIOTHI, aMMHAKH, a Takke CHOPMUPOBAHHOCTH
MpEeACTABICHUI 00 OOIMX HAyYHBIX MPHUHIUIIAX W AKOJOTHYECKUX MpoOIeMax XMMHYECKOTO
MIPOU3BOJICTBA;

CdopMupOBaHHOCTH YMEHHUI MPOBOJIUT PACUETHI C UCIOJb30BAaHUEM TOHSITUH «MaccoBast
JIOJISl BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUHN Tra3a MPH XUMHYECKUX PEAKIIHSIX, MACCHI
BelIeCTBa UM 00beMa raza Mo M3BECTHOMY KOJIMUYECTBY BEILECTBA, MAaCChl WM 00bEMa OHOTO
U3 BEHIECTB B (PU3MYECKUX BEIIECTBAX, TEIUIOBOTO 3(h(}eKTa Ha OCHOBE COXPaHEHUS MAaCCHI.
BEIIIECTBA, MMPEBPAICHUS U COXPaHEHUE YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOTIOAET MPaBHIIa MCIONIb30BAHMS XUMHUYECKON MOCYIbI U
abopaTOpPHOTO 000PYIOBAaHMSI, & TAK)KE TIpaBUiIa OOPAIICHHSI C BEIIECTBAMH B COOTBETCTBHUH C
HHEPTUYHBIMH PE3yJIbTaTaMH JJA0OPATOPHBIX XUMUYECKUX IKCIIEPUMEHTOB;

c(OPMUPOBAHHOCTh YMEHHU IUIAaHUPOBATh W TPOBOJAUTH XUMHUYCCKUH HIKCIICPHUMEHT
(pa3paboTka mepoKkcuaa, OOBSBICHHOTO B pa3paboTKe KaTalu3aTtopa, ONpeaelieHue pacTBOPOB
BEIIECTB C TOMOIIBIO YHHUBEPCATHLHOTO WHIMKATOPA, BIMSHUE pPa3IUYHBIX (PAKTOPOB Ha
CKOPOCTh XHMHUYECKOTO COCTOSIHUS, COCTOSSHME HOHHOTO OOMEHa, KaueCTBEHHOE COCTOSIHHE
cynbdart-, kKapOoHAT- U XJIOPUA-aHHOHOB, Ha KaTHOH aMMOHHUSI, PEIICHUE HKCIIEPUMEHTAIBHBIX
3a1ad 1o teMam «MeTamnel»y u «HemeTamiby) B COOTBETCTBUU C OOIICTPUHSITHIMU MPABUIAMH
TEXHUKH O€30MaCHOCTH TIPH WCIIOJIB30BAHUN DHEPreTHUYECKUX BEIIECTB M JIA0OPaTOPHBIX
YCTaHOBOK, PE3yJIbTaThl XMUMHUYECKOTO SKCIEPUMEHTa B (OpME 3ammceil COOTBETCTBYIOIIUX
BEIIECTB U (POPMYJIMPOBAHUS BHIBOJIOB JIJIsi 0OOCHOBAHUS ITUX PE3YyJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHHH TIIATEIHHO aHAIM3HPOBATh XUMHYECKYI0 HWH(MOpPMAIIUIO,
MOJIy4aeMyl0 U3 pPa3HbIX HMCTOYHHUKOB (CpPEACTBA MAacCOBOW KOMMYyHHKanuu, WHTepHET U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUI COOJIIO/IaeT MpaBuiia 3KOJOTHUYECKOTO JUAEPTo MOBEIECHUS B
OBITY W TPYAOBON NEATEIHHOCTH B IIENIAX COXPAHEHUS CBOETO 3/J0POBbS U OKPYXKAIOIICH
MIPUPOTHOM CPEJibl, OCO3HABATh OTMACHOCTh BO3JICHCTBUS HA JKUBBIC OPTAaHU3MBI ONPEICTICHHBIX
BeIeCTB, MOHUMast cMbich mokasarens [1/IK, mosicHATe Ha mpuMepax MeTOAbl PyKOBOJCTBA U
MPEeA0TBpaIaTh UX BPEIHOE BO3/ICHCTBHE HA OPTaHU3M YEJIOBEKa;

Ui 00y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJAX IO3HAHUS MATEPHATBHBIX M DKOJIOTHYECKUX
aCIEKTOB;



JUTSL CTIETIBIX U CTA0O0BUISIINX YYAIIUXCS: HAYYUTHCS UCIOB30BaTh Pelbe(hHO-TOUCUHYIO
cuctemy, obo3nadeHnyro JI. bpaiins 3anuceiBaetr Gpopmyiry.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC
Ne HaszBanue pa3nenoB u TeM nporpaMmsl KomnugectBo gacos DneKTpoHHBIC (ITUPPOBHIC)
n/m Bcero| KontponbHbie [IpakTnueckue 00pa3soBaTeNbHbIC PECYPCHI
paboThl paboThl
Paspnen 1. Teopernueckue 0CHOBbI OPraHH4YeCKOM XUMHHU
1.1 (IIpenmert opranndeckoi xumuu. Teopus npoBeaeHNs 3
pe3ynbTaToB A. M. Bytneposa
Utoro no pazaeny 3
Pa3nes 2. YrieBogopoabl
2.1 |[IpenenbHbIC YIIIEBOIOPOABI — AJTKAHbBI 2
2.2 |HenpenenbHble yIriieBOAOPObI: AIKEHBI, aJIKaJUEHBI, 6 1
AIKUHBIL.
2.3 |ApomaTH4ecKue yrieBOI0POIbI 2
2.4 |[IpupojHble HICTOYHUKH YTIIEBOJOPOJIOB U HX mepepaboTka | 3 1
Wtoro no pasneny 13
Pasnen 3. Kuciiopoacoaep:kamue oprannyecKue coenHeHUs
3.1 |Couptsl. DeHon 3
3.2 |Anpaerunbsl. KapooHoBbie Kuca0Thl. ClI0KHBIE A(UPBI 7 1
3.3 |Vriaesoasl 3 1
Wroro no pazneny 13
Pa3nes 4. Azorcogepskanue opraHu4ecKue coeJHHeHH
4.1 |AMI/IHBI. AMMHOKHMCIOTHI. benku 3
Wtoro no pazneny 3
Paznen 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS
5.1 |HJIaCTMaCCBI. Kayuyku. Bonokna 2
Wroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2

11 KUIIACC




Ne HasBanue pa3zenoB u TeM mporpaMMbl KonnuecTtBo yacos DnexTpoHHbIE (IIUPPOBLIE)
n/n Bcero| KonTtposibHbIe [IpakTnueckue 00pa3soBaTeNbHbIE PECYPCHI
paboThI paboThI
Pasnen 1. TeopeTnueckue 0CHOBBI XUMUM
1.1 |Ctpoenue aromoB. [lepunoanueckuii 3akoH u [lepuognyeckas 3
cuctemMa 1o snemenTam JI. 1. Menaeneena
1.2 |Ctpoenue BemecTBa. MHOrooOpasue BEIIeCTB 9
1.3 | Xumuueckue npouecchbl 12 1 1
Wroro no pazneny 24
Paznen 2. Heopranuueckasi xumus
2.1 |Meramibl 13 1 1
2.2 |Hemeraminl 20 1 1
2.3 |CBsA3b HEOPraHNYECKUX U XUMUYECKUX BELLIECTB 7 1
Wroro no paszueny 40
Pa3pen 3. XuMus u :Ku3HbL
3.1 |XI/IMI/I$I 1 JKU3Hb 4 | |
Uroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 | 4 |

INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No Tema ypoxka KonnuectBo yacoB Hara DIIeKTPOHHBIC TUPPOBHIC
n/m Bcero| Konrtponsuble | Ilpaktnueckue | U3YYEHHs | 0OpasoBaTENbHBIE PECYPCHI
paboThI paboThI
1  |[IpenmeTr opraHM4YecKOil XUMUH, €€ COCTAB, PA3BUTHUE U 1
3HaYCHHE
2 |Teopus npoBenenus pezynbraroB A. M. bytneposa, ee 1




/1

Tema ypoxka

KomnnuectBo yacos

Bcero

KonTponbHbie
padboThI

[IpaxTueckue
padboThI

Jarta
W3YYCHHUS

DJEeKTpOHHBIE TUPPOBHIE
00pa3oBaTeNbHBIE PECYPCHI

OCHOBHBIC ITOJIOXKCHHA

[Ipencrasnenue o knaccudukarym Bemects. HoMmeHkmaTypa
(cucteMaTuyveckasi) ¥ TpUBHAIbHBIC HA3BAHUS YKa3aHHBIX
BEIIECTB

AJIKaHbI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI s

MeTaH 1 3TaH — HpOCTCﬁH.IHC MPCACTABUTCIIN AJIKAHOB

AJIKEHBI: COCTaB 1 CTPOCHHC, CBOMCTBaA

OTUJIEH U IPONUJIEH — MPOCTEUIINE NPEICTABUTENIN AIKEHOB

[N ENE NIV N EN

[Ipaktuueckas padota Ne 1. «[lomyuenue >TUICHBI U
W3Y4YEHUE €ro CBOMCTBA»

— | | | | —

Ankanuensl. byranuen-1,3 u metunOyranuen-1,3. I[lonyuenue
CHHTETUYECKOTO KayuyKa U Pe3UHbI

10

AJIKUHBI: COCTaB M 0COOEHHOCTU HATPy3KH, TOMOJIOTUYECKUI
psAll. ALIETHUIEH — NPOCTEUIIINN MPEICTAaBUTEIb AJIKHHOB

11

Brraucnenus 1o YPABHCHUIO XUMHWYCCKOI'0 pCKUMa

12

ApeHbI: 0€H30J1 U TOJIYOJI. TOKCUYHBIE apEHbI

13

['eneTnyeckas CBA3b YIJICBOAOPOA0B, IPUMCHACMAs K
Pa3JIMYHBIM KJlacCaM

14

[IpupoHBIE HCTOYHUKH YIJIEBOJOPOIOB: IPUPOAHBIN I'a3 U
MOITyTHBIE HEPTSHbIE ra3bl, HEPTH U MPOIYKTHI €€
nepepadboTKH.

15

[IpupoHbIE HCTOYHUKH YIVIEBOJOPOAOB: IPUPOAHBIN ra3 U
HOMYTHBIC HEQTAHBIC Ta3bl, HEPTh U MPOTYKTHI €€
nepepadOTKH.

16

KouTponbhas paboTa mo pazueny «YTiIeBoJ0POIb

17

[IpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOJI U ATAHOI.
BonoponHas cBs3p

18

MHOT0aTOMHEIC CITMPTLL: STUJICHTJIMKOJIb U TJIMLCPUH.




Ne Tema ypoxka KonngecTBo yacos [Hara DJEeKTpOHHBIE TUPPOBHIE
n/n Bcero| Kontposnbusie | Ilpaktuueckue | H3YyYCHHS | 00pa3sOBaTCIbHBIC PECYPCHI
padboThI padboThI
19 |®enon: ctpoeHure MOJIEKYJ, (PU3NUECKHE U XUMUYECKUE 1
CBOICTBA, IPUMEHEHHUE.
20 |Anpaeruasl: GopMaNbISTHI U alleTaabAeTH . ATIETOH 1
21 |OgHOOCHOBHBIE MpeIeTbHBIE KAPOOHOBBIE KUCIOTHI: 1
MypaBbHUHas U YKCYCHasl.
22 |IIpaktuueckas pabora Ne 2. «CBoiicTBa pacTBOpa yKCyCHOM 1 1
KHUCIIOTBD)
23 |CreapuHOBas U OJICMHOBAsI KUCJIOTHI, KaK IIPEACTABUTEIH 1
BBICIIIUX KapOOHOBBIX KHCIIOT.
24 MbL1a KaK BBICIIAs COJTb KAPOOHOBBIX KHUCJIOT, UX MOIOIIIEE 1
nercTBUE
25 |Cnoxxnble 3(pUphI KaK TPOU3BOAHBIE KAPOOHOBBIX KHCIIOT. 1
['unponu3 ciioxHBIX 23(HUPOB
26 Kupsl: THApOIN3, IPUMEHEHUE, OMOIOTUIECKAs POJIb CHJIBI. 1
27 |YrneBoabl: cocTas, Kinaccupukamys. Baxueime 1
MpeJICTaBUTENHN: TJII0K03a, PpyKTO3a, caxaposa.
28  |Kpaxmai u 1esuIro103a Kak NpupogHble TOTUMEPDI 1
29 |KouTpombHas padboTa o pazueny «Kuciaopoacoaepxariie 1 1
OpraHUYECKUE COCTUHEHUS
30 |[AMUHBI: METWJIAMHH U AaHWJIVH. 1
31 |AMUHOKHUCIIOTBI KaKk aM(OTEpHbIE OPraHUYeCKUE COeAUHEHU, | |
ux 6uosiornyeckoe 3HaueHue. Ilentuap
32 |benku Kak HaTypaJbHbIE BHICOKOMOJIEKYJISIPHBIE COCTMHEHUS 1
33  |OCHOBHBIE TOHATHSI XUMHUHU BHICOKOMOJIEKYJISIPHBIX 1
COEIMHEHUI
34 |OCHOBHBIE METO/bI CUHTE3a BEICOKOMOJIEKYJISIPHBIX 1
coenrHeHui. [nactmaccesl, kaydyku, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2







11 KJIACC

No Tema ypoka KonnuecTtBo yacos Hata |DnexTpoHHbIe IU(pPOBBIE
n/m Bcero| Kontponbsnbie | [Tpaktrueckue | M3YICHUS obpasoBaTelIbHbIC
paboThI paboThI PeCypChl
1  [Xumunueckuit snemMeHT. ATOM. DJIeKTpOHHAsi 00paboTKa aTOMOB 1
2 |[lepuoanueckuii 3akoH u [lepronnueckas cuctemMa no snemenram /1. U. 1
MeHeneeBa, X CBsI3b C COBPEMEHHOMN TEOpUEN aTOMOB
3 |3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTAPHBIX JIEMEHTOB U UX 1
COEJIMHEHUH 10 TPYMIaM U epruoaaM. 3Ha4YeHUE MePUOTUIECKOTO
[IpaBa U CUCTEMBI dJ1eMeHTOB nuranus [I.1. Menneneesa B Hayke 0O
pa3BUTUN
4 |Ctpoenue BemecTBa. XMMUYECKas CBSI3b, €€ BUJIbI; MEXaHU3MBbI 1
00pa30BaHus KOBAJCHTHOMW CBs3U. BomopoaHast cBA3b
5  |Xumuueckast cBsi3b, €€ BHJIbI; MEXaHU3MbI 00pa30BaHUsl KOBAaJCHTHON 1
CBSI3H.
6 |Bomoponnas cBsi3b 1
7  |BaneHTHOCTB. DJIEKTPOOTPULIATENBHOCTh. CTENEHb OKUCICHMUSL. 1
8  [BemiecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO BEIIECTBA. 1
9 |[IpemnoxxeHne 0 TUCTIEPCHBIX 00CYKICHUSX. 1
10 |McTuHHBIE ¥ KOJUIOUIHBIE PACTBOPHI. 1
11 [MaccoBas 10J1s1 BEIIECTBa B PaCTBOpE 1
12 [Knaccuduxanys 1 HOMEHKJIATypa HEOPTaHUYECKUX COCTUHEHUH. 1
13 |['eHeTMYeCKHUE CBSI3U BEUIECTB PA3JIMYHbIX KJIACCOB 1
14 |Knaccudukaruss OCHOBHOTO HHTPEAUCHTA B HEOPTaHUIECKON 1 1
OPraHUYEeCKO XUMHH.
15 [Knaccudukanus OCHOBHOIO HHIPEIUEHTA B HEOPTaHUYECKOH U 1
OpPraHUYEeCKOW XUMHH.
16 |3akOH coxpaHEHMsI MaCCOBBIX BEIIECTB; 3aKOH COXPaHEHUSI U 1
peoOpa30BaHuUs SHEPTUH MIPU JUHAMUYECKUX PEaKIHsIX.
17 |3akoH coxpaHeHHs U TPeoOpa30BaHUs YHEPTUH MPU TUHAMUYECKUX 1

peaKIMsIX




Ne Tema ypoka KonngecTtBo yacos Hara  [DnextpoHHBIE IH(POBEIE
n/n Bcero| Kontponbhsie | [Ipaktudeckue | U3yICHHUSA obpasoBaTebHEIC
paboThI paboThl peCypehl
18 |CxopocTh U3MEHEHUS. 1
19 |O6patumble cocTosiHUS. XUMHUECKOE paBHOBECHE 1
20 |[Dnektponurnueckas auccounarys. CUIbHBIE U Ca0ble SJEKTPOIUTHI. 1
Cpenu BOAHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpaIbHAas, IIEJIOYHAS.
21 |OKuCTUTETHHO-BOCCTAHOBUTEIBHBIE COCTOSIHHUS. 1
22 [[Ipaktuueckas padota Ne 1. «BnausHue paznuuHbix GpakTopoB Ha 1 1
CKOPOCTh XUMHUYECKOTO PEKUMA»
23 |O6o06menue u cucTtemMaTi3anus 3HaHUuH 1o Teme ""TeopeTnueckue 1
OCHOBBI XUMUH"
24 |KonTposbHas pabota o pasaeny Ne 1 «Teopernueckue OCHOBBI XUMuUn»| 1 1
25 |Mertamisl, ux nojgoxkeHnue B [lepuoanueckoii cucteme snementon /1. U. 1
MeHieneeBa 1 0COOEHHOCTH TBEpAOCTH aToMoB. Obmue puznyeckue
CBOIMCTBA METAJJIOB
26 (XuMuYecKre CBOMCTBA OPTaHMYECKUX METAJIOB (HaTpUi, KaluH, 1
KaJIbLIMM, MAarHUM, ATFOMUHUAN) U UX COSTUHEHUH.
27 |XuMu4ecKue CBOWCTBA METAIIOB (KaJbIMil, MATHHI) U MX COCTUHEHUIA. 1
28 (XuMu4ecKkre CBOMCTBA METAJIJIOB (QJIFOMUHUI) M KX COCTMHCHHI 1
29 | Xumuyeckue CBOMCTBA XpOMa, MEAU U UX COCIMHEHUN 1
30 |[Xumuueckue CBOMCTBA XpOMa, MEIM U UX COEIUHEHUN 1
31 |[Xumuueckue CBOMCTBA XpOMa, ME/IM U MX COEJIMHEHUI. 1
32 | XuMH4eCKHEe CBOMCTBA IIMHKA, XKeJle3a U NX COCAUHCHUN 1
33 | Xumuueckue CBOMCTBA LIMHKA, KEJI€3a U UX COCIMHEHUN 1
34 [ XmMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX COCTUHCHUH. 1
35 |[Ipaktuueckas pabota Ne 2. «Pemnienne skciepuMeHTATBHBIX 337124 110 1 1
Teme «MeTtamibDy»
36 |0O6006mmeHue u cucTeMaTu3anus 3HaHui o teme "MeTabr” 1
37 |«KonTtponbHas padota 1o Teme Ne2 «MeTayibny 1 1




Ne Tema ypoka KomauaecTtBo uacos Jllata  |DnexkTpoHHBIC IU(PPOBBIC
n/m Bcero| Konrponbnsie | [IpakTuueckue | U3yICHUs 00pa3soBaTeNbHbIC
paboThI paboThl peCypehl
38 |Hemertamsl, ux nonoxxkenue B [leproauyeckoit cucteme neMeHToB /1. 1
. MenneneeBa 1 0COOCHHOCTH HAMPSKEHHSI aTOMOB
39 |®usnveckue CBONCTBA HEMETAIIOB. AJIJIOTPOIHS HEMETAIOB (Ha 1
OCHOBE KHCIIOpOJ1a, cephl, (hocdopa 1 KUCIOpoa)
40 | XuMuyeckue CBONWCTBA FAJIOTEHOB, CEPBl U UX COEIMHEHUN 1
41 [XuUMUUYECKHE CBOIICTBA raJION€HOB U UX COECTUHEHUH 1
42 | XuMuYecKue CBOMCTBA Cep U UX COCTUHECHUMN 1
43 | XuMHUYECKUE CBOWCTBA CE€p U UX COCAUHEHHI 1
44 | XuMuyeckue cBOWCTBa a30Ta, (pochopa u uxX coeTMHEHUI 1
45 [ XuMuyeckue CBOWCTBA a30Ta M €r0 COSTUHEHUH. 1
46 |[XuMHYecKkHue CBOWCTBA a30Ta U €r0 COCTUHEHUHN. 1
47 | Xumnueckue cBoiictBa dochopa 1 ero CoeAMHEHU. 1
48 [ Xumuueckue cBoricTBa Gocdopa U ero CoeTMHCHHIA. 1
49 | XuMuyecKkue CBOMCTBA, KPEMHUS U UX COCMHEHUS 1
50 |[Xumuueckue CBONCTBA KPEMHHUS U €r0 COCTUHEHUM 1
51 |[IpumeHeHne TBEPAbIX HEMETAJUIOB U UX COEIMHEHUI. 1
52 |Bbruncienus 1o ypaBHEHUSIM BETPOBOM U TEPMOXUMHUYECKOM pacuéToB 1
53 |BbruucieHus Mo ypaBHEHUSIM aTMOC(HEPHOT0 BO3ACHCTBUS U 1
TEPMOXHUMHYECKUX PACUETOB.
54 |BberaucieHws M0 ypaBHEHUSAM aTMOC(HEPHOTO BO3ICHCTBUS H 1
TEPMOXHUMHYECKUX PACUETOB.
55 |[Ipaktuueckas pabota Ne 3. «Pemnienne skciepuMeHTAIBHBIX 337124 110 1 1
teme «Hemeramnbm
56 |0O6o6menne u cucteMaTu3aius 3Hanui no teme "HemeTammsr". 1
57 |KontposbHas padota o Teme Ne3 «Hemeramibny 1 1
58 |Heopranumdeckue U OpraHu4YeCKrUe KUCIOTHI. 1
59 |Heopranuuyeckue 1 OpraHn4ecKue OCHOBBI. 1




Ne Tema ypoka KonngecTtBo yacos Hara  [DnextpoHHBIE IH(POBEIE
n/n Bcero| Kontponbhsie | [Ipaktudeckue | U3yICHHUSA obpasoBaTebHEIC
paboThI paboThl peCypehl
60 |AMdoTepHbIe HEOPTaHUIECKHUE U OPTAHUIECKUE COCTMHEHUSI. 1
61 |['eHeTmueckas CBsI3b HEOPTaHUYECKHUX U BEIIECTB 1
62 |['eHeTmueckas CBsI3b HEOPTaHUYECKHUX U BEILIECTB 1
63 [[Ipaktuueckas padota Ne 4 «PerieHne skcriepuMeHTaNbHbIX 331a4 110 1 1
TeMe «BelecTBa 1 UX CBOMCTBaY
64 [Pacuéthl Macchl BemecTBa Wik 00bEMa ra3a 1mo U3BeCTHOMY KoluyecTBy | 1
BEIIECTBA, MACChl MJIM 00bEMA OJJHOTO U3 MPUCYTCTBYIOIIMX B
(bu3nUecKrx BeuecTBax, pacy€Tsl Macchl (00bEMa, KoInyecTBa
BEIIECTBA) MPOAYKTOB, €CJIM OJJHO U3 BEILIECTB UMEET PHUMECH.
65 |Ponb XMMHUU B DHEPTeTUKE, SHEPTETUUECKON U MUIIEBON O€30MaCHOCTH, 1
pa3BUTHUN HAYKH
66 ([IpencraBienue 00 OOIMIMX HAYYHBIX MPUHLIMIAX TOTYUYCHUS 1
[IPOMBIIIJIEHHBIX TPOMBIIIJIEHHBIX BEIIECTB
67 |YenoBek B MHUpE BEIIECTB U MaTEpUAJIOB 1
68 |Xumus 1 310pOBbE YEIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 4

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLHECCA
Oos3aTesibHbIE YUeOHbIe MaTePUAJIbI 1JIs1 YHeHHKA

» Xumus, 11 knace/ I'abpuensin O.C., OctpoymoB WN.I'., CnankoB C.A., AkunonepHoe oomectBo «M3narensctBo «IIpocBemenne
YMK Xumus. Jlynun B.B., Epémun B.B. (10-11) Yrny6nenHslii ypoBeHb

MeTtoanyeckue MaTepuaIbl ISl YYUTEJIs

IMa6puensu O.C., CnagkoB C.A. Xumus. bazossiii ypoBens. 10 kinacc. Meroaudeckoe nmocooue

N.I". Octpoymos, O.C. I'abpuensan «Xumus. 10 knace» n «Xumus. 11 kmace» i yriyOGn€HHOTO YPOBHSL.




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://www.chemistry.narod.ru

Mup/xumumu.

ConepXuT XUMHUYECKHE CIIPABOYHUKHU, HCTOPUIO CO3JJaHMS U PA3BUTHUS MEPHOIMUECKON CUCTEMBI DJIEMEHTOB (cchbliika «My3eit»), orucanue omneita
HKCIEPUMEHTOB C PA3TUYHBIMU AJIEMEHTAMH, CBEJICHNSI U3 OCHOBHBIX 00JIacTei XMMHUU (OpraHuyecKasi, arpOXUMHUsI, TEOXUMHUSL, IKOXUMHUS,
aHaJUTHYECKasi XUMHSL, (POTOXUMHUSL, TEPMOXUMHUSL, HEPTEXUMHUS), pa3ziesl. AKTHUBHbIE HOBOCTH, CCBUIKH Ha I0JIe3HbIe pecypchl IHTepHeTa U T.1.
http://teacher.km.ru/chem.phtml

Y4aumcs uzydartsb: XumMus

OOyuarolye U 1eMOHCTPALMOHHBIE KOMITBIOTEPHBIE TPOrpaMMBbI 110 XUMHUH (IIPOTrpaMMBbl ¢ HH(POpMAIUel 0 KaKI0M 3JIEMEHTE, a TAK)Ke BO3MOXKHOCTb
IPOBE/ICHUS BBIYMCICHUS MacChl 1 00beMa BEIEeCTB; porpaMma JUlsl ONpeAeIeHNss akTHUBHOCTH HOHOB; IIpOrpaMMa JiIsl OIpeAeIeHUs MacChl
BEIIECTBA JUIsl IPUTOTOBIIEHHS pacTBOPA C 3a/laHHON KOHLIEHTpAIel U ONpeeIeHUeM U T. [1.).

http://hemi.wallst.ru

Xumus. O0pazoBaTeNbHBIN CAUT IS HTKOJILHUKOB

DNEKTPOHHBIN y4eOHUK MO0 XUMHH JUJIsl CPEAHEH IIKOJIbI, IPUTOAHBIN 7S HCTIOIb30BaHMs KaK B OOBIYHBIX, TaK M B CIIEUATH3UPOBAHHBIX KJaccax, a
TaK>Ke JJIs1 TOBTOPEHUS MaTEPHUAIOB B BBITYCKHOM KJIacce U JJIsl OATOTOBKH K dK3aMeHaM. Ha caiite onmyOnuKoBaH psii MpUIIoKeHUi: Tabauia
MenneneeBa, TabnuIIa AIEKTPOOTPHUIIATETLHOCTEH IIEMEHTOB, AIEKTPOHHBIE KOH(PUTYPALIUU DJIIEMEHTOB U JIp., a TAKXKE 33J1a4M JIsl CAMOCTOSATEIHHOTO

pelicHus.


http://hemi.wallst.ru/
http://teacher.km.ru/chem.phtml
http://www.chemistry.narod.ru/

http://www.college.ru/chemistry/

OTKPBITHIH KOJIEIXK:

DJEeKTPOHHBINA yUyeOHUK MO XMMUU (HEOpraHudecKkas, OpraHu4yecKasi, epHas XUMHsI, XUMUS OKpY Karollel cpesibl, OMOXUMUS); COAEPKUT OOJIbILIOE
KOJINYECTBO JIOMOJHUTEIBHOIO MaTepraia. YUeOHUK [0 COCTABJICHUIO CIIPABOYHBIX TAOJIHII, IPUBOAUT MOAPOOHBIN pa30op TUIOBBIX 3ajad,
npezcTaBisieT 60bIIoNH HA0Op 3aa4 JUIsl CAMOCTOATEIBHOTO PEILICHMS.

http://chemistry.r2.ru

YpoKu 1Mo XUMUU 715 IKOJILHUKOB

CaiiT coJiep>KUT OCHOBHOM MaTepual Mo XUMHUHU, CTPYKTYPUPOBAHHBIH 10 ypokam. B paznene «YnpaxHeHHsD MOKHO HaWTH 3aJaHHUs 110 3aKPEIUICHUIO
TeopeTuueckoro Marepuana. B paznene «3amaun» pa3Oupaercs pelieHrne OCHOBHBIX THIMOBBIX 3a/1a4. Pa3nensl « KoHTponbHBIE paboThD» U
«OnuMnuaapy cofepkKaT MpUMEpPHbIE BAPUAHTHI KOHTPOJIBHBIX PaboT (C pelIeHUsIMU 711 CAMOIIPOBEPKHU ) M TEKCTHI OJTMMIIHA/IBI IS IIKOJIBHOTO Typa.
B pazgene «9k3amMeHbD 0MyOIMKOBaHbI OUIETHI A1t 6;10K0B 9 1 11 Ki1accoB ¢ MPUMEPHBIM J100aBIEHHEM MPAKTUYECKOM YacTH OUIIETOB.
http://www.alhimik.ru

AJIXNMUK

DNEKTPOHHBIN KypHAI JUIsl IPENoJaBaTeNeil, MKOIbHUKOB U CTYACHTOB, H3yUYaIOlINX XUMHI0. BKiIro4aeT MeToin4eckue peKoMeHAaluu Jis
yUuTeNeH XUMHH, CIIPAaBOYHHUKH, OHMOTpad iy BEJTMKIX XUMHUKOB, pa3eibl «Becenas xumusy, « XuMus Ha KaXKIIbIi JCHBY» U MHOTO JIPYTOH HHTEPECHOU
U T0JIC3HOM MH(pOpMAIUU

http://www.informika.ru/text/database/chemy/Rus/ chemy.html


http://www.alhimik.ru/
http://chemistry.r2.ru/
http://www.college.ru/chemistry/

OJeKTpOHHBIE YUEOHUKHU O 00IIel XUMUK, HEOPTaHMUECKOW XMMUH, OPraHUYECKONH XUMUH
[TpenocraBisitoTcs CIipaBOYHbIE MAaTEPUAIbI (CIOBaph OPraHUYECKUX TEPMUHOB, CIIPAaBOYHBIE TAOIHUIIBI, OMOTrpaduu BENUKUX XUMHUKOB, UCTOPUS
XMMUH), @ TAK)KE TECTOBBIE BOIPOCHI.

http://lyceum|1.ssu.runnet.ru/~vdovina/sod.html

PacueTtHble 3a1aun 10 XUMUH

C60pHI/IK PaCUYCTHBIX 3a4a4 110 HeOpraHquCKOﬁ XUMHHU (pa3z[enbl «Fa.]'IOFCHBI», «Cepa Hn €€ COCAUHCHUA), «Hozlrpyrma as3oTay, «Hoz[rpynna as3oTay,
«XHUMHYECKHE CBOMCTBA MCTAJIJI0B», ((9J'IeKTpOJ'II/13)), ((KOHI.[GHTpaI_II/IH pacTBOpPOB», ((COJ'II/I))), OpraHquCKOﬁ. XUMHNHN (paSI[eJ'IBI ((YFHGBO,HOPO,I[H»,
«KI/Icnoponcoz[epxcamHe COCIUHCHUA», «A30Tc0z[ep>1<aume COCIUHCHUA», ((YFJ'ICBOIU:I»), a TakKoKC CIITMCOK peKOMeHﬂyeMOﬁ JINTCPATYPHI.

http://www.edu.yar.ru/russian/cources/chem/

XuMuueckast CTpaHUYKa
38.,[[3‘11/1 JJI OJIMMITUA[ 110 XUMUH, OITUCAHUC UHTCPCCHBIX IMUIICBLIX ONBITOB, CJIOBAPb XUMUYCCKHUX TCPMHUHOB, CBECACHUS U3 I'COXUMHUU
(HpOI/ICXO)KI[eHI/Ie XUMHYCCKUX BCHICCTB U COCTAB HCKOTOPBIX MI/IHCpaJ'IOB).

http://rostest.runnet.ru/cgi-bin/topic .

cgi?topic=Chemistry OOpa3oBaTelIbHBIN CEpBEP TECTUPOBAHUS | XUMHUS
becrnatHoe onnaitH-00cneioBanue, TpeOyeT perucTpalun B cucTeMe. TecToBbIe 3aaHus BKIIIOYAIOT B C€0s1 COCTAaBICHUE OPTaHMYECKHUX BEIIECTB U

BLI60p YCJ'IOBI/Iﬁ MMPOBCACHHUA XUMUYCCKHUX BCUICCTB, KJ'IaCCI/I(l)I/IKaI_II/II-O OJICMCHTOB U MIPOCTBIX BCHICCTB, BOIIPOCHI IO MMO3TAITHBIM MOJICKYJIAM,


http://rostest.runnet.ru/cgi-bin/topic
http://www.edu.yar.ru/russian/cources/chem/
http://lyceum1.ssu.runnet.ru/~vdovina/sod.html

KOJIMYECTBECHHBIN pacueT pearcHToB, CII0COOBI I/I)ICHTI/I(i)I/IKaI_II/II/I BCIICCTB.

http://www.edu.yar.ru/russian/pedbank/sor_uch/chem/

bank nesarornyeckoro omneita

bankoBOro npeznesarorn4eckoro onbITa rnpenojaaBanus XumMun. OmyOIuKoBaHbI clenyromue pa3padoTku: pedepar no xuMuu Ha Temy «Bogay,
npumepHslii iad KBH no xumun, TecroBblie paboTh (9 Ki1acc) pa3HOro YpOBHS CI0KHOCTH, METOJUYECKHE YKa3aHUs « DKOJOrHYecKoe o0pa3oBaHue
Y BOCIIUTAHHUE YYaLIUXCs MPU 00y4EeHUN XUMHHU B 8 KJlaccey», posieBasl Urpa Ha YpOKe XUMHUU. Ha TeMbl «IIpon3BOJICTBO CEpHOI KUCIOTHI,
«ITosyueHue aneTaTHOro BOJIOKHA ITyTeM IPUMEHEHUS Ta3a 030Ha», I€TaJIbHOE ONKCaHie YPOKOB Mo TeMe «IlepBoHavyaIbHbIe XUMHUECKUE TOHITUS
U «YTIEBOAB» U JIP.

http://www.1september.ru/ru/him.htm

ExxenenenbHoe npunoxenue "Xumus'" k razere "1 ceHTa0Ops"

MoXHO HalTH cofiep)KaHUe BCEX HOMEPOB MPUI0KEHUH, a TaKKe 03HAKOMUTBCS € TOAPOOHOCTSIMH CTaTeH.

http://www.1ceHTa0ps .

I/ICTOpI/IH HAYKH B IKOJIbLHOM KYpPCC OpFaHquCKOﬁ XHUMMHH. I[aHHBIe 00 YYCHBIX-XUMHKAX PA3HBIX CTPAH — ICPBOOTKPLIBATCIIAX TCX UJIN UHBIX

HKOHOMMYECKUX SIBICHUH (peakiuii, meperpynnpoBOK, ONPEaeIIIONNX Npo0ieM, MpaBuil U T. 11.).

OI'BHY «MHCTUTYT cTpaTerun pa3BUTHS 00Opa30BaHU»


http://www.xn--1-btbl6aqcj8hc/
http://www.1september.ru/ru/him.htm
http://www.edu.yar.ru/russian/pedbank/sor_uch/chem/
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