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HOACHUTEJBHASA 3AIIMCKA

MopnenbHass CHHXpOHU3UPOBaHHAs padodas mporpaMMa 0a30BOro W yriryOJIEHHOTO
uzydyeHus: npeamera «Xumusi» B 10-11 xiaccax pazpaborana Ha ocHoBe PabGournx
mporpaMMm CpeaHero ooOmero oOpa3oBaHus 1O XuMUU (0a30BBIH  YPOBEHB,
yIIyOJNCHHBI  ypOBEHB), OJOOpPEHHBIX pelIieHneM QeaepanbHOro y4deOHo-
METOJUYECKOT0 00BEIMHEHUS 110 001IeMy 00pa3zoBanuio oT 29.02.2022r., mpoTOKOJI
7/22, cocraBneHHBIX Ha ocHOBe DejepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 oOpazoBannu B Poccuiickoit ®enepaumn», TpeboBanuit K pesynbrataMm
OCBOEHUSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CPEIHEr0 OOIIero oOpa3oBaHus,
npencraBiieHHbIX B DenepalibHOM TOCYAapCTBEHHOM O00pa30BaTEeIbHOM CTaHAapTe
cpeaHero oOiiero oopasoBanusi, (YTBEpKICH MpukazoM MuHucTepcTBa 00pa3oBaHuUs
u Hayku Pocculickoit ®eneparuu ot 17 mast 2012 1. Ne 413, ¢ usmenenusimu ot 12
asrycta 2022 r.), ¢ yuétom «KoHIenuuu npemnogaBaHus y4eOHOTO MpeaMeTa
«Xumusi» B oOpaszoBaTelbHbIX  opranusanusx  Poccuiickoit  ®Deneparumy,
peanu3yronMx OCHOBHBbIE 00Ie00pa3oBaTe/bHbIE MPOrpaMMbl»  (YTBEpPKIEHA
Pemennem Komnernn Munnpocsenienus Poccun, mpotokoi ot 03.12.2019r. Ne TIK-
4BH) M (QenepanbHOil paboueid mporpammbl BocnuTaHus. OCHOBY NOAXOAOB K
pa3paboTKe MOJENBbHON CHUHXPOHU3UPOBAHHON pabdodeil mporpaMMmbl 0a30BOTO U
yrayOneHHoro usyuenus npenmera «Xumusi» B 10-11 kimaccax, K OmNpeaesieHUIo
oOmielt crpareruy oOy4eHHs, BOCIIUTAHUA U Pa3BUTHS OOYYalOLIMXCS CpPEACTBAMU
yueOHOTO mpenMera «XWMHs» Ha 0a30BOM YPOBHE COCTaBUJIM KOHIIENTYaJbHBIC
nonoxkenuss D®I'OC COO o B3auMOOOYCIOBJICHHOCTH IIeJeH, COJepkKaHus,

pe3ynbTaToOB OOYYEeHHSI U TPeOOBAaHUM K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.



W3yyenne mpenmera, peanm3dyemMoe B yCIoBUSAX  auddepeHIMpOBaHHOTO,
npodmibHOTO  00ydYeHHWs, TPHU3BAHO oOOecmeynTh 0O0Ie00pa3oBaTENbHYI0 U
OOIIEKYIbTYPHYIO TIOJIFOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOUMYIO JIJIsl aJanTaluu
UX K OBICTPO MEHSIONIUMCS yCIIOBUSM XU3HH B COIIMYME, a TAKXKe VIS MPOJAOHKCHUS
00y4eHHSI B CPETHUX CICIHMAIBHBIX W BBICIIAX YYEOHBIX OPTaHHM3AIUAX, B KOTOPHIX
XUMUS SIBIISIETCA OJIHOM U3 MPUOPUTETHBIX AUCIUTUIHH.

B cooTBeTcTBUM ¢ JaHHBIMH TOJOKEHUSIMH MOJIEIbHAS CUHXPOHU3HPOBAHHAS
pabouass mporpamMmma cpeaHero oOmiero oOpaszoBaHusi (0a30BBIM  YPOBEHB):
yCTaHABJIMBAET  00s3aTeNbHOE  (MHBAPUMAHTHOE)  MPEIAMETHOE  COJIEepKaHUE,
onpeeNnsieT KOJUYECTBEHHbIE M KAaYECTBEHHBIE €ro XapaKTePUCTUKU Ha KaxKIOM
dTame W3yYCeHHUsS TMpeAMETa, MPEAyCMaTpUBaeT NPHHIMIBI CTPYKTYPHUPOBAHHS
coJiep KaHus U paclpeie]ICHUs ero Mo kKjiaccaM, OCHOBHBIM pasjiejiaM U TeMaM Kypca;
nacT TPUMEPHOE pachpeeieHue YYeOHBIX YacoB IO TEMATHYECCKUM paseliaMm,
PEKOMEHIyeT MPUMEPHYIO IMOCIIEI0BATEIbHOCTh U3YUYEHHUSI OTIEIBHBIX TEM Kypca C
YU4ETOM MEXKIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSI3€d, JIOTUKH Y4eOHOTO
mporecca, BO3pacTHBIX  ocoOeHHocTer  ywammxcs 10-11  kmaccoB;  mact
METOMMYECKYI0O HWHTEPIpPETalUI0 1eJiell W3y4eHus MpeaMera Ha  YPOBHE:
COBPEMEHHBIX TNPHUOPUTETOB B CHUCTEME CpeaHero oOliiero oOpa3oBaHwUs,
coJlepKaTeIbHON XapaKTEPUCTUKH TUIAHUPYEMBIX pPEe3yIbTaTOB OCBOSHUS OCHOBHOM
oOpa3oBaTeIbHONM TpPOrpaMMBbl  CpelHero oOmiero oOpa3oBaHus (JTMYHOCTHBIX,
METaNpeAMETHBIX, TPEIMETHBIX), OCHOBHBIX BHJOB Y4YeOHO-TIO3HABATEIHLHOM
JeSTEIPHOCTH YYEHUKA TI0O OCBOCHMIO cojiepaHus npeamera. [Io Bcem Ha3BaHHBIM
MO3UIMSAM B TPOrpaMMe COOJIOZIEHAa TPEEeMCTBEHHOCTh C Paboueil mporpammoit
OCHOBHOTO 00I1Iero oopa3zoBaHusi Mo XuMuu (s 8—9 kiaccoB 00pa3zoBaTEIbHBIX

OpraHu3aluu, 0a30BbIi YPOBEHB).



MopnenbHass ~ CHUHXpPOHU3MpOBaHHas  pabodas  mporpaMMa  UMeeT  ILelb
CUHXPOHU3HUPOBATh COJEp>KaHUE YYEOHOro MpeaMeTa I W3Y4YeHUs MpeaMmeTa
«Xumusi» B 10-11 kmaccax B paMKax MyJbTHIPOQPUILHOTO yYeOHOTO IIaHa.

Ilemn m 3amaum y4eOHOrO mpeameTa «XWMHS» B COOTBETCTBYIOIIEM pa3fieie
MIpOrpamMMBbl MPEACTABIECHbl COBMECTHO, KaK JJIA 0a30BOr0, makx u Ois yenyOaeHHo20
yposHeii.

B pasnene Ilnanupyemble pe3yibTaTbl OCBOCHHSA Y4eOHOTO mpeameTa «XHMHsD
CUHXPOHM3AIIMS MIPEICTaBlIeHa B BHJIE JOMOJHEHUS K 6a30BOMY YPOBHIO, & UMEHHO,
[IpeameTHbIC pPE3yNbTaThl, JOCTUTAEMbIE OOYUYaIOMIMMHUCS Ha YIIIyOJICHHOM YpOBHE
M3yUCHHS XHMHH, BBIICTICHBI KYPCUBOM .

B paspenax Conepxanue marepuana U TeMaTH4eCKOE TJIAHUPOBAHUE HMMEETCS
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BBIACJICHHBIN MaTCpHall, UMCIOIINU IIOJYCPKHBAHHMC KaK Ha 6&30BOM, TaK W Ha

yIIyOJIEHHOM YPOBHSX, KOTOPBIM H3Yy4aeTCs B O3HAKOMHUTEIHLHOM TUIAHE W HE
BKJIFOYAETCS B COCTAB MPEAMETHBIX pe3ynbTaToB ocBoeHust OOIT COO.

B pasmene Temarnyeckoe TIUITAaHUPOBAHWUE TPHUHIAI CHHXPOHW3AIMH TPOSBICH
CIEAYIOIIMM 00pa3oM: 4achl HENEJbHOW HArpy3Kd sl YTIyOJICHHOTO W 0a30BOTO
YpOBHEW yKa3aHbl TAKUM 00pa3oM, 4TO OFHA Tema (OJUH Yac B HEACIN0) €IMHA JIs
JIBYX YpOBHEH, a OCTajbHbIE JIBA Yaca W TEMbl HEJEIbHOM HArpy3Ku IS
yTIyOJIEHHOTO YPOBHS YKa3aHbI B CTPOKAX HUKE M TOJIBKO JUTsl TOTO YpoBHS. YacTh
PE3EPBHBIX YacOB MO3BOJMIA BCTPOUTH HEOOXOIMMOE KOJMYECTBO YaCOB B TeMax
M3Y4YCHUS, a TAaK)KE OPTaHU30BaTh U TEMATHYECKOE TTOBTOPEHNE Kak Ha 0a30BOM, TakK
U Ha YIUIyOJICHHOM YPOBHSIX, U UTOTOBOE MOBTOpeHHe; B rpadax «KomaudecTBo yacos

yKa3aHbl TAKXKE T€ Yachl, KOTOPBIE B3ATHI U3 pe3epBa (yKkazaH CUMBOI «Py»).

'Kypcusom B Texcte mporpamMmsl B pasienax « Llenn u 3amaumy, «[IpeMeTHbIE pe3y/bTaThl) BbIICICHBI
3JIEMEHTBI, KOTOPBIE MPECTABIEHBI I U3yUeHUs Ha YTITyOJIEHHOM ypOBHE.

2l_IOJI‘IeDKI/IBaHI/Ie HNMECT MaTepurall, KOTOpLIfI M3y4acTCsa B O3HAKOMUTECIIbHOM IIJIAaHE X HE BKIIIOYACTCS BCOCTAB

npeaMeTHBIX pe3ynpTaToB ocBoeHust OOIT COO.



I[Ipu dopmupoBanmm TeMaTHyecKoro IUTAHUPOBAHUSA IIPEIyCMaTPUBAIOCH
pacmpesesieHie 4YacoB BHYTPHM TeM W MEXIy TeMaMu C LeJblo o0ecrneyeHus
HEJIETPHOM HArpy3Kd sl OOYYalOIIUXCs, M3YYAIOIIMX XUMHI0O Ha YTITyOJICHHOM
ypoBHe. llepepacnpenenenne 4YacoB MeEXAY HEKOTOPBIMU TEMaMH IO3BOJIWIO
COXpaHUTh TEMaTUYECKUU ydeOHbIi 00BEM Marepuaia, UCIOIb30BAHUE PE3EPBHBIX
4acoB Takke O0eCleumsio Hajauyue Y4deOHBIX YacoB Ha OO0O0OIIEHUE, UTOTOBOE
MOBTOPEHUE U KOHTPOJIb y4eOHOro martepuana. Takum oOpa3oM, CHHXPOHU3ALUS
TEMaTUYECKOI0 MIIAHUPOBaHUs 0a30BOT0 U YIIIyOJICHHOIO YPOBHEH M3yUEHUS XUMHUH
MOJTHOCTBIO COXPaHUJIa COAEPKATEIBHBIN aCIeKT mporpamMmel KypcoB 10-11 kmaccos
JUTSL MYJIBTUITPO(HIIBHOTO Y4EOHOTO IJI1aHa.

JlanHast mporpamma SIBJISIETCS OPUEHTUPOM I COCTaBJIEHUSI pabovynX Mporpam,
aBTOPHl KOTOPBIX MOTYT TPEIJIOKHTh CBOW IMOAXOA K CTPYKTYPHPOBAHHUIO H
MOCJIEIOBATEIbHOCTH M3Y4YE€HHUs y4eOHOro maTepuaja, a TaKXKe CBOC BHUACHHE
OTHOCUTEJIFHO BO3MOXKHOCTH BBIOOpa BapHATHUBHON COCTaBJISIONIECH COJEpIKAHUS
npeaMeTa JOMOJHUTENBHO K 00s3aTebHOM (MHBApUAHTHOM) YacTH €ro COoJlepKaHus
B paMKax pe3epBHBIX 4acoB. Pe3epB yueOHOro BpeMEHU PEKOMEHIYETCS IS
peanu3aluyd aBTOPCKHX TOJIXOJOB K HCIOJb30BAaHUIO pPa3HOOOpa3HbIX (opm

OpraHM3alyy yaeOHOro mnpouecca.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEAMETA «XUMMUS»

Xumuyeckoe 00pa3oBaHHE, IIOJIy4aeMO€ BBIMYCKHUKAMU CpEeIHENH IIKOJIBI,
ABJIIETCS HEOTHhEMJIEMOW 4YacThI0 UX 00pa3oBaHHOCTU. OHO CIYKUT 3aBepLIAIOIINM
ATanoOM peaju3allii Ha COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX
LEHHOCTEH, MPHUCYIIMX IEJOCTHOM CHUCTEME XHMHUYECKOro o0pa3oBaHus. OTH
[IEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U
oO1Ieil KylbTypbl YeJOBEKa, a TaKXKe JKOJIOTMYeCKHM OOOCHOBAHHOTO OTHOILIEHUS K

CBOEMY 3JI0POBBIO M MIPUPOJHON cpere. Peanusyercs xumudeckoe 00pa3oBaHue



yUalmxcs CpeaHel KOl CPeCTBAMHU yueOHOTo mpeaMeTa « XUMHUs», COAepKaHNE
U TOCTPOCHHE KOTOPOTO OMpEJEieHbl B MPOrpaMMe C YUYCTOM CHEeUU(PUKUA HAyKU
XUMHH, €¢ 3HAUYCHUS B TO3HAHWM MPUPOJBI U B MaTepUaIbHOW KM3HU OOIECTBa, a
TakKe C Y4YCTOM OOMIMX MeNell W MPUHIUIOB, XapaKTEePHU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHUCTEeMBbl CpeaHero obmiero obpaszoBanusi B Poccuiickoit ®enepanmu.
Tax, Hanpumep, mpu (HOPMHUPOBAHUM COACPXKAHUSI TpeaMeTa «XHUMHUA» YUTEHBI
CJIeIyIOLIME TTOJIOKEHUS O crielu(PUKe U 3HAUCHUHU HayKU XUMUH:

XUMHSI KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HMIpaeT ocoOyio pojib B
COBPEMEHHOW IIMBUIIM3ALMHU, B CO3JAHUN HOBOM 0a3bl MaTEpHAIbHON KyIbTypbl. OHa
BHOCUT CBOH BKJaJ B (OPMHpPOBAHHE PALMOHAIBHOTO HAYYHOTO MBILUICHUS, B
CO3/IaHHE€ LEJIOCTHOTO MPEACTABICHUS 00 OKpYKaloleM MHUpPE Kak O €JIMHCTBE
NPUPOABl U YEIOBEKa, KOTOpoe (opMupyeTrcs B XMMHUU Ha OCHOBE IOHHUMAHHUS
BELIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXAY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMU 00J1aCTsIMU IPUMEHEHHUS.

CoBpeMeHHass XUMHUSI KaK HayKa CO3UJaTelibHas, KaK HayKa BBICOKUX
TEXHOJIOTMI HaIlpaBiieHA Ha pelIeHre III00aJbHbIX MPOOJIEM YCTOWYMBOTO pa3BUTHUS
YEJIOBEUECTBA —  CBIPbEBOM, DHEPre€TUYECKOW, MHUIIEBOM, SKOJOTHYECKOU
0e30IacHOCTH ¥ OXpaHbl 3/0pOBbS. TECHO B3aUMOACKUCTBYS C JIpyrUMHU
€CTECTBEHHBIMU HAYKAMH, XUMUS CTAJIa HEOTHEMJIEMOM YaCTbIO MUPOBOM KYJIBTYHI,
HE0OXOJAMMBIM YCIIOBUEM YCIIEUTHOTO TPYAA U AKU3HH KaKJIOTO WieHa 00IEecTBa.

B cootBerctBuM ¢ o6mmmu nensimu ¥ npuninmnamu COO comepikanue mpeamera
«Xumus»  (10-11 kiaccel, 0a30Bblii  YpOBeHb H3y4YeHHS])) OPHUCHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY OOy4YarOIINXCs, HEOOXOIUMYIO
UM 711 BBIPAOOTKHM MHMPOBO33PEHUECKUX OPUEHTHUPOB, YCHEIIHOTO BKIIIOUEHHS B
KHU3Hb COLMYMa, MPOJOJDKEHUSI 00pa30BaHUs B PA3IUYHBIX 001aCTAX, HE CBSI3aHHBIX
HEIOCPEICTBEHHO C XUMHUEM.

CocrapnsomuMu  mipeamMera «XHUMUsD»  SBIAIOTCA  0a30Bble  KypChl  —

((OpFaHI/I‘—IeCKaH XUMUA» H <(O6Hlaﬂ U HCOPraHn4dcCkKass XuMusg», OCHOBHBIM
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KOMITOHEHTOM COJEpKaHUS KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HayKH: CHUCTEMa
3HAHUW MO HEOPTraHUYECKON XUMHUU (C BKJIIOYEHHUEM 3HAHUU U3 OOIIEH XUMHUH) U
opraHudeckoil xumuu. @OpMUpOBAaHUE TAHHOW CHUCTEMBbI 3HAHUM TMPU H3YYCHHUH
npeaMeTa o0ecrneunBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOTO00Opa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSTHI, 3aKOHOB M Teopuil xumuu. CTpyKTypa coaepKaHus
KypcoB — «Opranudeckas xuMus» u «OOmas W HeopraHuueckas XUMUs
chopMupoBaHa B TIporpaMMe I10 XHMHU Ha OCHOBE CHCTEMHOTO IIOAXOJa K
U3YYEHUIO Y4yeOHOro marepuaiga U oOOyCIIOBJIEHA HMCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHHUW Ha ONPENCIICHHBIX TEOPETHUYECKUX YPOBHIX. B  Kypce
OpraHUYeCKON XMMHUHU BEIIECTBA PACCMATPUBAIOTCSI HA YPOBHE KJIACCUUECKON TEOPUHU
CTPOCHHUSI OPTaHMYECKUX COEIMHEHHI, a TAaKK€ Ha YPOBHE CTEPEOXUMUYECKUX U
AJIEKTPOHHBIX TPEACTaBICHUM O CTpPOCHHH BelmlecTB. CBeleHHUs 00 M3y4aeMbIX B
Kypc€ BEIIECTBAX JAlOTCS B Pa3BUTUU — OT YIJIEBOJAOPOAOB JIO CIOXHBIX
OMOJIOTUYECKH aKTHBHBIX COEIMHEHUU. B Kypce opraHnueckod XMMHUH IOTy4aroT
pa3BuTHE C(POPMHUpPOBAHHBIE HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus
NEepPBOHAYANLHBIC TPEJCTABICHUS O XUMUYECKOM CBS3H, KIACCHU(PUKAIIMOHHBIX
MpU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKOI
peaKIuu.

B nmpeamere «Xumus» 6a30BOro ypoBHSI pacCMaTpUBaETCA M3YUCHHBINM HA YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs TEOPETHUYECKHM Marepuan U (PakToIorhuuecKue
CBEJICHUS O BEIIECTBAX U XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0rias
¥ HEOPTraHUYEeCKasi XUMUs» 00yJaronuMcs MpeI0CTaBIsSETCs BO3MOXKHOCTh OCO3HATH
3HAQYEHUE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX M METOHO0JOTHYECKUX
MO3UIINN, TIy0Xe MOHATh MCTOPUUYECKOE M3MEHEHHE (PYHKIMN STOTO 3aKOHA — OT
oboOmaromet 10 oOBIACHSIONICH W MporHo3upyomie. EnuHas cucteMa 3HaHHUM O
BAKHEUIINX BEIIECTBAX, UX COCTaBE, CTPOCHUU, CBOMCTBAX W MPUMEHEHUH, & TAKKE
0O XUMHUYECKHX PpEaKUHsIX, HMX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS

nonoJiasieTcst B Kypcax 10 u 11 xjmaccoB aieMeHTaMu CoepKaHusl, UMEIOIITUMU
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KyJIbTYpPOJIOTHUECKUA M MNPUKIAJHOM XapakTep. OTH 3HAHUS CIOCOOCTBYIOT
MOHMMAHUIO B3aMMOCBSA3M XHUMHH C JIPYTMMH HayKaMH, PacKpbhIBalOT €¢ poJib B
[O3HABaTEJIbHOM M  NPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKAa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHHsI K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUHU U MPAKTUUECKUX
MPWIOKEHUH XMMHUH, TTIOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAYMMBIX IPOOJIeMax, CBA3aHHBIX C XUMHUEHN, KpUTHUECKU OCMBICIUBATD
uHOpMALIMIO M TNPUMEHATh €¢I TOMNOJHEHWs  3HAaHUHM, PpELICHHS
MHTEJJIEKTYaJbHBIX U SKCIEPUMEHTAIbHBIX UCCIIEN0BATENbCKUX 3anau. Coneprkanue
yuyeOHOro mnpeamera «XUMHUS» JIaHHOTO YPOBHS HM3yY€HHUs OPHUEHTUPOBAHO Ha
dopMupoBaHre y OOYYarOImIMXCS MHPOBO33PEHUYECKOW OCHOBBI JIsI MOHMMAHUSA
¢unocodckux wuaeH, TakUX KakK: MaTepUaJbHOE €IWHCTBO HEOPraHWYECKOro W
OpPraHMYECKOTO MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTABOM H
CTPOEHHEM, MO3HABAEMOCTh MPUPOJHBIX SBJICHUN MYyTEM 3KCHEPUMEHTA U PEIICHUs
OPOTUBOPEUYHM MEXTy HOBBIMH (PaKTaMU U TEOPETUYECKUMHU NPEINOChUIKAMHU,
OCO3HaHWE POJIM XMMHUHU B PEIICHWH JKOJOTHYECKHX MpoOIeM, a Takxke mpodiieM
cOepeXEeHUsT HPHEPreTHUECKUX PECYpPCOB, CBIPhS, CO3JaHHUS HOBBIX TEXHOJOTUH HU
MaTEepUasoB.

B mnane pemeHust 3ama4 BOCIUTAHUS, Pa3BUTHS U COLMATU3AIUU O0YJarOIINXCS
OPUHATBIE TPOrpaMMOM MO XUMHHM MOAXOABl K OIpPENeJeHUIO COJEp)KaHus U
IOCTPOEHHUSI TpeaMeTa NpeaycMaTpuBaloT (OPMUPOBAHHE Yy  OOYYarOIIMXCS
YHUBEPCATBHBIX YUEOHBIX NEHCTBHUI, MMEIOMNUX 0a30BOE 3HAYCHHE MJISI Pa3IMUHBIX
BUJIOB JEATEIBHOCTH: PpEIICHUs MpodsieM, TOWCKa, aHaimu3a U 00padoTKU
uH(popManuy, HEOOXOAMMBIX [UIsi MPUOOPETEHUs OIbITa MPAKTUYECKOH U
HCCIIEIOBATENbCKOM EATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUH XUMUH.

XuMUs Ha YpPOBHE YIJIyOJI€HHOTO M3y4YeHHUsl 3aHUMACT BA)KHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4HOro oOpa3zoBanusi yuammxcs 10-11 kmaccoB. U3yuenue
npeaMeTa, peajn3dyeMoe B YCIOBUAX AUQPGEPEHIUPOBAHHOTO, MTPOGUIHLHOTO

oOy4eHusi, MPU3BAHO 0OECHEUYUTh 00I11e00pa30BaTEebHYI0 U OOLIEKYIBTYPHYIO
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MOJITOTOBKY BBIMTYCKHUKOB IIIKOJIbI, HEOOXOAMMYIO JJIA aJanTaiuu UX K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM KM3HHU B COLIMYME, a TAKXKe JIJIsi TPOJIOJKEHUs 00YUYEHHUSI B
OpraHu3alusIX MPOPECCUOHAIBHOTO 00pa30BaHUs, B KOTOPBIX XUMHUS SIBIISIETCA
OJIHOM U3 MPUOPUTETHBIX JUCUMUIUIMH. B mporpamme mno XuMUM Ha3HAYCHHE
npeaMeTa «XUMHS» TOJIy4aeT MOAPOOHYI0 HMHTEPIPETAIIMI0O B COOTBETCTBUHU C
ocHoBonoJyiararoimumu - nojoxkeHussMu  ®I'OC COO o B3auMOOOYCIIOBICHHOCTH
1eJieH, cofepKaHus, Pe3yJIbTaTOB OO0y4YeHUsI M TPEeOOBAaHUN K YPOBHIO IMOJTOTOBKH
BBIITYCKHUKOB. (CBHUAETEIBCTBOM TOMY SIBJSIOTCS CIEAYIOIIME BBINOJHICMBIC
IPOrpaMMOi 1O XUMUU (PYHKITUU:

UH(GOPMAITMOHHO-METOIMYECKasi, peaan3alds KOTOpod o0ecleynuBaeT MOJIyYCHHE
MPEACTABICHUS O LENSIX, COAEPKAHUH, OOIIE cTparerun o0ydeHus, BOCIUTAHUS U
Pa3BUTHS 00YYAIOIIUXCS CPEACTBAMU MPEIMETA, U3y4aeMOTO B paMKax KOHKPETHOTO
npodus;

OpraHU3allMOHHO-TJIAHUPYIOIIAsA, KOTOpas  MpeayCMaTpUBACT  OMpEACIICHUE:

MIPUHILIUIIOB CTPYKTYPUPOBAHUS U MOCIEIOBATEILHOCTA U3YYEHUS Y4€OHOTO
MaTtepuala, KOJIMYECTBEHHbIX U KAYECTBEHHBIX €r0 XapaKTePUCTHK;

MOAX0J0B K (OPMUPOBAHUIO COAECPKATEIHHOM OCHOBBI KOHTPOJISI M OILICHKU
00pa3oBaTeNbHBIX JOCTIKEHUN OOYYalOIMXCS B paMKax HMTOTOBOM aTTeCTallid B
dbopme eAMHOTO TOCYIAPCTBEHHOTO AK3aMEHa M0 XUMHUH.

[Iporpamma asis yriayOaeHHOTO U3yUEHUS XUMUH:

yCTaHABJIMBAET WHBAPUAHTHOE TMPEAMETHOE COJIEp)KaHHE, O0s3aTeNIbHOE IS
M3yUCHHS B paMKax OTIENbHBIX Mpoduiiei, mpeaycMaTpuBaeT paclpeeieHue u
CTPYKTYpHUPOBAHHUE €T0 MO KJIaccaMm, OCHOBHBIM COJCPKATEIIbHBIM JTUHUSIM/pa3iesiaM
Kypca,

IaeT TPUMEPHOE pacmlpeneseHue y4eOHOro BpPEMEHH, PEKOMEHIyeMOro s
M3YUYEHHUS OTIICIbHBIX TEM;

npejyiaraeT MPUMEPHYIO TMOCJIEI0BATEIbHOCTh U3YUYEHUsI Y4eOHOTO MaTepuaia ¢

Y4E€TOM JIOTUKHU ITOCTPOCHUS Kypca, BHYTPUIPEIMETHBIX U MEKIIPEAMETHBIX CBA3EH;
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TaCT METOJUYECKYI0 WHTEPHpETalUIo Ielied W 3ajJady H3y4yeHus IMpeaMeTa Ha
YIIyOJICHHOM YPOBHE C YY€TOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHErO
oOmero  oOpa3oBaHUs,  COACPKATEIBbHOM  XapaKTEPUCTUKU  IUJIAHUPYEMBIX
pE3yNbTATOB OCBOEHHUS OCHOBHOW OOpa30BaTENbHOW MPOrpaMMBbl CPEIHErO OOILIEro
oOpa3oBaHus (JINYHOCTHBIX, METAIPEAMETHBIX, NMPEIMETHBIX), a TaKXKE€ C YYCTOM
OCHOBHBIX BHJIOB YYEOHO-TIO3HABATENIbHBIX JEHCTBUNA O0YUYaIOIIETroCcs M0 OCBOEHUIO
coJiep KaHus MpeaMeETa.

[To BceM Mmo3uuMsiM B MporpamMme Mo XUMHH MPEeIyCMOTPEHA MTPEEMCTBEHHOCTD C
oOyuyeHHeM XHMHHM Ha YpPOBHE OCHOBHOro ooOmero oOpazoBanus. IIporpamma mo
XUMHH CITy’)KUT OPUEHTUPOM JUIsl COCTaBJIEHMSI aBTOPCKUX pabouux mporpamm. 3a
npejeaaMyd YCTaHOBJICHHOM MPOrpaMMON MO XUMUU 00s3aTeIbHON (MHBapUaHTHOMN )
COCTaBJISIIOLIEH colepkaHusl y4eOHOTo mpenMera «XUMUs» OCTaCTCs BO3MOXHOCTh
BBIOOpa €ro BapUAaTMBHOW COCTABJISIOLIEH, KOTOpas [OJDKHA ONpPENEesThCAd B
COOTBETCTBMM C HAIPABIEHUEM KOHKpPETHOro mnpoduis oOydeHus. ABTOpamu
pabouux MporpaMM MOXKET ObIThb MPEUIOKEH MHOM MOJAXO0J K CTPYKTYPHUPOBAHUIO
y4eOHOIro Marepuasia U MOCJIEeOBAaTENbHOCTA €r0 U3yYEHHs], CBOC BUICHUE MyTEH U
Crioco00B (POPMUPOBAHUSI CUCTEMBI MPEAMETHBIX 3HAHWUN, YMEHUM U BUJOB YUCOHOU
JEeSATEIBHOCTH, a TAKXKE CUCTEMbI CLIOCOOOB M METOAMYECKUX MPUEMOB MO PA3BUTHUIO
Y BOCIIUTaHUIO 00yYarOIIUXCHI.

B cootBercTBHM ¢ kKoHUenTyanbHbIMH ToJI0KEHUSIMU PI'OC COO o0 Ha3zHaueHUU
MpeaMeToB 0a30BOr0 M yIrIIyOJICHHOIO ypoBHEH B cucteMe auddepeHIInpoBaHHOTO
oOyueHusT Ha YPOBHE CpeaHero oomero oOpa3oBaHMs XUMHUS Ha YPOBHE
yIIyOJICHHOTO UW3YYEHHs HalpaBieH Ha pealu3alio IPEeMCTBEHHOCTH C
MOCJIETYIOIIMM 3TalloOM MOJTYYEHUsI XUMUYECKOro 00pa30BaHUs B paMKax U3y4YeHUs
CHEIUATbHBIX E€CTECTBEHHO-HAYYHBIX W XUMHUYECKUX JUCIHUIUIMH B By3aX U
OpraHu3alMIX CPEeHEro MpodeccuoHanbHOro 00pa3oBanus. B 3Tol cBs3U M3yueHue
npeaMera «XUMHsD) OPHUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha paclIMpEeHue U

yriy0JieHne TEOPEeTUYECKON M MPAKTUYECKOW TMOJITOTOBKH OOYyYaroIIuXCs,
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BBIOpABIIIMX OMNpPEACICHHBIA TpoPuiib 00y4YeHHUs, B TOM 4YHUCJIE C MEPCIEKTHBOU
MOCJIEYIONMIETO  TONYYCHUST XUMHUYECKOTO 00pa3oBaHWS B OpraHM3aIUsaX
npodeccuonansHoro oOpaszoBanus. B cBere TpeboBanuit PI'OC COO «
IJIAHUPYEMBIM pe3yjbTaTaM OCBOCHUSI OCHOBHOW 0O0pa30BaTEIbHOW MpOrpaMMbl
cpemHero ob6miero 00pa3oBaHWS H3ydeHHWE NpenMera «XUMHUS» OpPHUEHTHPOBAHO
TaK)K€ Ha pellleHue 3a7a4 BOCIHUTAHUS U COIMAIBHOTO PAa3BUTHS OOYydYaroOIIMXCs, Ha
dbopMupoBaHrE Y HUX OOIICHHTEIVICKTYIbHBIX YMEHUN, YMCHHUIA PaIliOHATN3AIIH
ydeOHOro Tpyda ¢ OOOOIICHHBIX  CIIOCOOOB  JICSITEIBHOCTH,  HMMEIOIINX
MEXAUCIUTUTMHAPHBIN, HAIIPEAMETHBINA XapaKTep.

XUMHsI HA YPOBHE YTIyOJICHHOTO U3YUYEHHS BKIIOUACT YIIIYOJICHHBIE KYpPChl —
«Oprannyeckas xumus» u «OO0mas 1 Heoprauuueckas xumus». [Ipu onpenenenuu
MOJIXO/IOB K OTOOPY M CTPYKTYpPHOM OpraHU3allMHM COJEpP>KaHUS JTUX KYpCOB B
MporpaMMe Mo XMMHUHU 32 OCHOBY NpuHATHI nojoxeHus GI'OC COO o paznuuusix
0a30BOro 1 yriiyOJCHHOTO YPOBHEH HU3y4YeHUs MIpeaMETa.

OcHoBy coxaepxanusi KypcoB «Opranudeckas xumus» u  «OOmas wu
HEOpPraHUYeCcKasi XUMHUS COCTABIIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUM U YMEHUH,
OTHOCAIIUXCS K 0a30BOMY YpOBHIO M3y4Y€HHUS MpeIMeTa. JTa CHCTeMa 3HAHHM
MOJy4YaeT OMPENEICHHOE TEOPETUUECKOE JOMOJHEHUE, IMO3BOJISIIONIEE OCO3HAHHO
OCBOUTH CYIIECTBEHHO Oojbluii 00beM (akTosoruyeckoro wmarepuana. Ha
yrayOJeHHOM  ypOBHE  HM3Y4YeHUs  MpeaMera  oOecriedeHa  BO3MOXKHOCTH
3HAYUTEILHOTO YBEIWYEHUS 00beMa 3HAHUN O XUMUUYECKUX DJIEMEHTaX U CBOMCTBAX
UX COCMHEHUN Ha OCHOBE PACIIUPEHUS U YTIIyOJICHUs MPE/ICTABICHUNA O CTPOCHUU
BEILIECTBA, XUMHUYECKOM CBSI3M W 3aKOHOMEPHOCTSIX NPOTEKAHUS PEaKIUi,
paccMaTpUBaeMbIX C TOYKH 3PEHUS XUMHUUYECKOM KHUHETUKH M TEPMOIUHAMMKHU.
N3yuenne nepuoguyeckoro 3akoHa u [lepuoguyeckoid CUCTEMbl XUMHYECKUX
AJIEMEHTOB 0a3UPYyETCsi HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUSIX O
CTPOCHUHU aToOMa. XUMHUYECKas CBSI3b OOBSICHICTCS C TOUKH 3PEHUS DPHEPTeTUUECCKUX

M3MEHEHUN TpU ¢ 00pa3oBaHWUU W PA3PYIICHUHU, & TAKKE C TOYKU 3PCHUS
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MEXaHM3MOB €¢ oOpa3oBaHMs. VI3yueHHWE THUMOB peakmHWid  JOTIOTHSICTCS
dbopMHEpOBaHUEM TIPEICTABICHUN 00 JIEKTPOXUMHYECKUX MPOIIECCaX M AJICKTPOIIN3E
pacIiiiaBoB U paCTBOPOB BEIIECTB. B Kypce opraHndecKkoii XUMUH TIPH PACCMOTPEHUH
PEAKIIMOHHON CTIOCOOHOCTH COSAMHEHHH YACIsIeTCsl 0c000€ BHUMAHKE BOIIPOCcaM 00
ANEKTPOHHBIX d(PeKkTax, 0 B3aMMHOM BIUSHUUA aTOMOB B MOJICKYJIaX M MEXaHHU3MaxX
peakuuii. Ocoboe 3Ha4YeHHE HMEET TO, UYTO Ha COJEpPKaHHE KypCOB XUMHUU
yIIyOJIEHHOTO YPOBHS HM3y4YEHUS JJIS KJIACCOB OMPEACICHHOTO MPOoQuisi (TIaBHBIM
o0pa3oM Ha WX CTPYKTYPY M XapakTep IOMOJIHEHHUU K OOIIel crcTeMe MpeIMEeTHBIX
3HAHWI) OKa3bIBAIOT BIUSHUE CMEXHbBIC MpeaMeThl. Tak, HampuMmep, B COJEpPKaHUU
npeaMeTa JJid KJIAaCCOB XMMHUKO-(U3HUYECKOro nmpoduiss 00nblIoe 3HAYEHHE OyIayT
UMETh 3JIEMEHThI Y4eOHOro MaTepuana mo oouieit xumun. [lpu uzyuenun npeamera B
JaHHOM CJy4yae akleHT OyJeT cAelaH Ha OOIIHOCTh METOAOB MO3HAHHs, OOITHOCTH
3aKOHOB M TEOPUH B XUMHUM U B (PU3MKE: aATOMHO-MOJICKYJISApHAs TEOpHs
(MonekymsipHas Teopusi B GU3HKE), 3aKOHBI COXPAHEHHUSI MACChl U DHEPTUU, 3aKOHBI
TEPMOJIMHAMHKH, DJICKTPOJIN3a, MPEACTABICHUS O CTPOSHUW BEIIECTB W jApyroe. B
coJiepKaHUM TpeaMeTa JUIsl KJIACCOB XMMHKO-OMOJOTUYECKOro Mpoduiis OOJbIIHiA
YACIBHBINA BeC OyIET MMETh OpraHndYecKas XuMus. B 3ToM ciydae mpeaocTaBiIsieTcs
BO3MOXHOCTH JIJIsI 00Jiee 00CTOATETLHOTO PACCMOTPEHUS XUMHUYECKON OpraHu3aIiuu
KJIETKH KaK OMOJIOTHYECKOM CUCTEMBI, B COCTaB KOTOPOUM BXOJAT, K MPUMEPY, TaKue
CTPYKTYPHBIC KOMITOHEHTHI, KaK JIMMHIBI, OCJTKH, YTIEBOABI, HYKICMHOBBIC KHUCIOTHI
u apyrue. [Ipy 3TOM 3HAaHUS O COCTAaBE M CBOMCTBAx IPEICTABUTEJIEH OCHOBHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB CIy)KaT OCHOBOM JUISI HU3YYEHHUS CYIIHOCTH
mporeccoB (HOTOCHHTE3a, AbIXaHUs, TTUIIICBAPCHHUS.

B mnmane QopmupoBaHMST OCHOB HAy4YHOTO MHPOBO33PCHHUS, OCBOCHHUS
0OIIIeHayYHBIX METOIOB IMMO3HAHMS U OIBITA MPAKTHYECKOTO MPUMEHEHHUS HAyYHBIX
3HAHWN M3y4YeHUE TpenMeTra «XUMHUsS» Ha yriayOJeHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBSI3AX C YYEOHBIMH TpPEIMETaMU, BXOASIIUMHA B COCTaB

MPECAMCTHBIX oOyacTen « ECTCCTBCHHOHay‘IHBIe MMpECAMCETED, «MaremaTtuka u
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uHpopmaTrKa» U «PyccKui S3bIK U TUTEPATYPAy.

[Ipu uzydyenun yuye6HoOro npeaMera « XuMus» Ha yriiyOJIeHHOM YPOBHE TakxKe, Kak
Ha YpPOBHE OCHOBHOTO M CpemHero ooOmero oOpa3oBanus (Ha 0a30BOM YpOBHE),
3alayeil TMEepBOCTENEHHOM 3HAYUMOCTH SIBISiETCS (POPMUPOBAHUE OCHOB HAYKH
XUMHUHU Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTUYECKON AEATENBHOCTU
YEJI0BEKA U OJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTypbl. Pelenue 3Ton 3amaun Ha
yrayOJCHHOM YPOBHE M3yUYEHHUS IMpeAMETa MpeAroiaraeT peajn3aluio Takux LeseH,
KaK:

(opMHpOBaHUE NPEACTABICHUI:

0 MaTepuaJbHOM E€AMHCTBE MHpPA, 3aKOHOMEPHOCTAX M IMO3HABAEMOCTH SIBICHHI
OpPUPOABI, O MECTE XMMHMHM B CHCTEME ECTECTBEHHBIX HayK M €€ BEIylIEeH poIH B
00eCreYeHn YCTOMUYMBOIO pa3BUTHUs 4YEJIOBEYECTBA: B pEUICHUM MpodiieM
AKOJIOTUYECKOM, YHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B PA3BUTHH MEIULIUHBI,
CO3JIJaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHHUKOB OJHEPrUU, B OOCCICUCHHUU
pPalMOHAIIBHOIO MPUPOAOIOIb30BaHUS, B (DOPMUPOBAHUA MHUPOBO33PEHUS U OOIIEH
KYJbTYpbl YEJIOBEKA, & TaKKE€ HKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO M IPUPOJIHOM CPELIE;

OCBOCHHME CHCTEMbl 3HAHWH, JIEKAIIUX B OCHOBE XMMHUYECKOW COCTaBIIAIOILICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpaA: (DyHIaMEHTaJIbHBIX TOHSTHH, 3aKOHOB U
TEOpPUl XUMHUHU, COBPEMEHHBIX IMPEJICTABICHUNA O CTPOCHUU BEILIECTBA HA Pa3HBIX
YPOBHSAX  —  aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HAJIMOJIEKYJISIPHOM, 0
TEPMOAUHAMHUYECKUX M KHMHETUYECKHX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUUYECKHUX
peakuuii, 0 XMMHUYECKOM pPaBHOBECHHU, pACTBOpaX M JUCHEPCHBIX CHCTEMax, 00
0OIIMX HAYYHBIX MIPUHITUIIAX XUMHUYECKOTO MTPOU3BOICTBA;

dbopmupoBaHre y OOYYArOMIMXCS OCO3HAHHOTO TOHMMAaHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMUUYECKUX 3HAHUN IS OOBSICHEHHUS KIIOUEBBIX HJEH W MpoOsieM
COBPEMEHHOM XWMHUHU, I OOBSICHEHHsS] M TPOTHO3WPOBAHUS SIBIICHUM, WMEIOIINX

€CTEeCTBEHHO-HAYUYHYIO MPUPOAY; TPAMOTHOTO PEIICHUSI MpOoOIeM, CBI3aHHBIX C
13



XUMHUEH, TPOTHO3UPOBAHUS, aHajdM3a M OLEHKUM C TMO3ULIHUNA DKOJIOTHMYECKOU
0€30MacHOCTH MOCEACTBUI OBITOBOM U MPOW3BOACTBEHHOU JCSITEIIBHOCTH YEIOBEKA,
CBA3aHHOM C XHWMHMUYECKHUM TPOM3BOJCTBOM, HCIIOJIb30BAHUEM U MepepadoTKOM
BEIIIECTB;

yIiIyOJIeHUuEe MPEJICTaBICHUN O HAy4YHBIX METOJIaX IMO3HAHUs, HEOOXOAUMBIX st
OpUOOpPETeHUs] YMEHHMM OpHEHTHPOBATbCI B MHpE BEIIECTB U OOBSCHEHUSA
XUMUYECKUX SIBICHUN, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON JEATEIHHOCTH

151 HOBCGI[HGBHOI\/’I KHU3HH.

HEJAU U 3AJJAYU YYEBHOI'O IPEJIMETA «XUMMWUSD»

B npaktuke mnpemnogaBaHus XUMUU Kak Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHusl, TAK U HA YPOBHE CpeHEro oO0Iiero oOpa3oBaHus, NIPU ONpPEICICHUN
CoJIepKaTeIbHOW XapaKTePUCTUKU IIeJied H3y4YyeHUs MpeaMeTa HampaBleHUEM
NEPBOCTEIICHHOW 3HAYUMOCTH TPAJAUIIMOHHO TpU3HAETCS (OPMHUPOBAHHE OCHOB
XUMUYECKON HAyKM Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOU
JESTEIPHOCTH YENIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C
METOJAMYECKOW TOUYKH 3pEHUS TaKOW IOAXOJ K OMPEICICHHUIO IeNIed H3ydCHHs
IIpeIMeTa SIBISIETCS BIIOJIHE OTPaBJIAHHBIM.

[maBHBIMU LETSIMU W3Yy4YeHUs TMpeameTa «XUMHS» Ha YPOBHE CPEIHETO
o011iero oOpazoBaHus Ha 6a30BOM YPOBHE SIBJISIOTCS:

dbopMUpOBaHHE  CHUCTEMBl  XHMHYECKHX  3HAHMM  KaK  BaKHEHIICH
COCTABJISIFOIIECH €CTeCTBEHHO-HAYYHOH KapTHHBI MHpPA, B OCHOBE KOTOPOM JIeKaT
KJTFOUEBbIC TOHATHUSA, (PyHIaMEHTaIbHBIE 3aKOHBI U TEOPUM XMMHH, OCBOCHHUE S3BIKA
HAayKd, YyCBOCHHE W  TIOHMMaHWE  CYIIHOCTH  JOCTYHHBIX  OOOOIICHMIA
MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHHE C WCTOPHUEH WX pPa3BUTHUS W
CTaHOBJICHHUSI,;

dbopMHpOBaHWE W Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX TO3HAHHS

BELIECTB U XMMUYECKHX PEaKIMil, HEOOXOAUMBIX ISl MPUOOPETEHUS] YMEHUIN
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OpUEHTHUPOBAThCS B MHPE BEIIECTB M XWMHYECKHX SBJICHHH, MMEIOIIMX MECTO B
IPUPOJAE, B IPAKTUUECKON U TIOBCEIHEBHOM JKU3HU;

pa3BUTHE YMEHHUH M CIIOCOOOB JIEATEIHHOCTH, CBS3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHMEM XMMHMUYECKOIO DSKCIIEpUMEHTA, COOIIOACHHEM IpPaBHI 0€30I1aCHOrO
oOpallleHus C BEIECTBAMHU.

CopepxarenpHasi XapaKTepUCTHKa LEJIed M 3aJad M3Y4YeHUs NpeaMera B
porpaMme 1Mo XUMUM YTOYHEHAa M CKOPPEKTUpPOBaHA B COOTBETCTBHHM C HOBBIMH
IPUOPUTETAMU B CUCTEME CpEHEro o011ero oopasoBanus. CeroiHs B NpenolaBaHuu
XUMUU B OOJIbILIEH CTENEHH OTAACTCS NPEANOYTEHHE MPAKTUYECKON KOMITOHEHTE
coJepkaHusi  OOy4eHHs, OpPHUEHTUPOBAHHOM Ha  MOATOTOBKY  BBIITYCKHUKA
OI0I1I€00pa30BaTENIbHON  OpraHM3alliy, BIAJCIOIET0 HE HAaO0OpOM 3HaHUHU, a
(PYHKUIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CHOCO0AMU M YMEHHUSIMU AaKTUBHOIO
NOJIyYCHUs] 3HAHMM M NPUMEHEHUS WX B pEaJbHOM JKM3HU [UIS PELICHHUS
MMPAKTUYECKUX 3a7ad. B 2TOM CBSI3M mnOpu HW3y4YEHHM IpeaMera «XUMUD)
JOMUHUPYIOIIEE 3HAUEHHUE ITPHOOPETAIOT TAKUE LIETIH U 3aJa4H, KaK:

ananrtanusi o0yyarommxcs K yCJIOBUSIM JMHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
(dbopmupoBaHue WHTEJIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, rOTOBOM K
caM000Opa30BaHUI0, COTPYIHHUYECTBY, CAMOCTOSTEIbBHOMY NPHHSITHIO TPaMOTHBIX
pELIEHUII B KOHKPETHBIX YXWU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C BEIIECTBAMHM M HX
MIPUMEHEHUEM;

dopMupoBaHue y  OOydyarolUXCs  KJIIOYEBBIX  HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHIIUI), HWMEIOUIMX YHUBEPCAJIbHOE 3HAUYCHHWE [UIsl pa3IM4HbIX BUIOB
NEeSATEIbHOCTU: pEIICHUs NpoOsieM, MOUCKa, aHaidu3a U o0paboTKu WH(pOpMaIuH,
HEOOXOUMBIX JJIsi IPUOOPETEHUS OMbITa JEATEIBHOCTH, KOTOpas 3aHUMAET BaXKHOE
MECTO B TMO3HAHUM XHUMHH, a TaKXKe MJIs OIEHKH C MO3UIUN 3KOJIOTHYECKOU
0€30MacHOCTH XapakKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOLECCOB HA OPraHU3M

YCJIIOBCKA U IIPUPOJIHYIO CpEay,
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pa3BUTHE IO3HABATEIbHBIX WHTEPECOB, HWHTEIUIEKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEN 00y4YaroIUXCsi: CIIOCOOHOCTU CAMOCTOSATEIBHO NPUOOpETaTh HOBBIE
3HAHUA N0 XMMHH B COOTBETCTBUHU C XKU3HEHHBIMH MOTPEOHOCTSMH, HUCIIOJIB30BATh
COBpEMEHHBbIE WMH(OPMALMOHHBIE TEXHOJIOTUM JIA TOWCKAa M aHaiu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON HH(OpMALIMM XUMUYECKOTO COJIEPIKaHNUS;

dbopMUpOBaHUE U Pa3BUTUE y OOYYAIOMIMXCS ACCOLMATUBHOTO M JIOTUYECKOTO
MBILLUIEHNS, HaOJII0aTeIbHOCTH, COOPAHHOCTH, AKKYPaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MpHU IJAHUPOBAHUM U TPOBEIECHUU XUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIHUTaHHE y  oOOyyaroumxcsd YOEXKICHHOCTH B  TI'YMaHHUCTHYECKOU
HaIlpaBJICHHOCTH XHWMHH, €€ Ba)XHOW pOJIM B pEUIEHUU TJIOOAIBbHBIX NpoOsIeM
PAlMOHAJIBHOIO IPHUPOAOIIOIB30BAaHNS, IOMOJHEHUS HEPreTUUYECKUX PECYPCOB H
COXPAaHEHHUs1 MPHUPOJAHOIO PABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OEpeXHOro
OTHOLIEHUS K TPHUPOAE M CBOEMY 3I0pPOBBIO, a TaKXke MNPUOOPETEHUS ONBITA
UCIIOJIB30BAHUS IMOJYYEHHBIX 3HAHUM JUIsI TOPHUHATHS T'PAMOTHBIX pELICHUH B
CUTYALMSIX, CBA3aHHBIX C XHMUYECKUMU SIBIICHUSMH.

Ilpu usyuenuu yuebnozo npeomema «Xumusy Ha yenyoieHHOM YpO8He makdice,
KaK HA YpoGHe OCHOBHO20 U CpeoHe20 0Owe20 0Opazoeanus (Ha 6a3080M YposHe),
3a0aueil NepeOCMeneHHOl 3HAYUMOCMU S81Aemcs QOPpMUPOBAHUE OCHO8 HAYKU
Xumuu Kaxk ooiacmu co8pemMenHo20 eCmecmeo3HanUs, NPAKmu4eckou 0esamenbHoCmu
yenoeeka u 00H020 U3 KOMHOHEHMO8 MUPOBOT K)IbMmypbl.

Pewenue smou 3a0auu na y2nyONeHHOM YpOGHEe U3YUeHUs npeomema
npeononazaem peanu3ayuro maKkux yeueu, Kax:

Gopmuposarue npeocmasieHuil;

0 MamepuanbHOM eOUHCmee Mupda, 3aKOHOMEPHOCMAX U NO3HABAeMOCmU
AGNEHULl NPUPOObl, 0 Mecme XUMUU @ Cucmeme eCmeCmeeHHbIX HAYK U ee gedyujel
ponu 8 obecneyeHuu yCMoUu4U8o20 PA38UMUs 4en08euecmea.; 8 peueHuu npoonem

3K0]202ull€CK01/7, 3HepzemuquK0ﬁ u nuu;e@oii 6e3onaCHocmu, 6 pazeumuu Meduuunbz,
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CO30aHUU HOBBIX MAMepuaios, HOBbIX UCMOYHUKOE JHepeuu, 6 obecnedeHuu
PAYUOHANTLHO20 NPUPOOONOIL308AHUS, 8 (DOPMUPOBAHUU MUPOBO33DeHUs U 0bwell
KYIbMYpPbl 4el108eKd, a Maxice IKOI02U4ecKy 0O00CHOBAHHO20 OMHOUWEHUS K CBOEMY
300p08b10 U NPUPOOHOU cpede;

0CB0€HUE CUCTNeMbl 3HAHUU, eXCauux 6 OCHOBe XUMUUECKOU COCMAsasioujell
ecmecmeenHO-HAYYHOU KapmuHbl Mupa: QyHOAMeHmAanibHblX NOHAMUL, 3AKOHO8 U
meopuil Xumuu, COBPEMEHHbIX NPeOCMABNIeHUll 0 CMPOeHUU Beecmed HA DPA3HbIX
VPOBHAX — —  QMOMHOM, UOHHO-MONEKYISAPHOM, HAOMOIeKYISAPHOM, 0
MepPMOOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX
peaxkyuil, 0 XUMUYEeCKOM PABHOBeCUlU, PACMBOPAX U OUCNEPCHbIX cucmemax, o6
0OUUX HAYYHBIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMEA;

Gopmuposarue y 00y4arouuxcsi 0CO3HAHHO20 NOHUMAHUSL 80CMPedOBAHHOCU
CUCTNEMHBIX XUMUYECKUX 3HAHUU OJis1 OOBACHEeHUs. KI4esbiXx uoel u npoodnem
COBPEMEHHOU XUMUU, Ol OOBACHEHUs U NPOSHO3UPOBAHUS ABNEHUL, UMEIOUUX
eCmecmeeHHO-HAYYHYI0 NPUpPoOy, 2PAMOMHO20 peuleHus Npooiem, CEA3AHHBIX C
Xumuel, MNPOSHOUPOBAHUS, AHAIU3A U OYEHKU C NO3UYUL  IKOJIO2UYECKOU
bezonacHocmu  nocieocmeuil.  Oblmosou U  NPOU3BOOCMEEHHOU  OesimealbHOCHU
yenoeeka, CEA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCNHONb30GAHUEM U
nepepabomkoul eeujecms;

yenybieHue npedcmasieHull 0 HayyHvlX Memooax no3HaAHUs, HeoOX00UMbIX OJisl
npuobpemenuss YMeHUll OPUEHMUPOBAMbCA 6 Mupe Gewecmse U O00bACHEeHUs
XUMUYECKUX S8NeHUL, UMEIOWUX MeCmO 8 NPUpooe, 8 NPAKMUYecKou 0esimenbHOCmU
U NOBCEOHEBHOU HCUZHUL.

B nnane peanusayuu nepeoouepeoHvlx S0CNUMAMENbHLIX U PA3BUBAIOUIUX
QYHKYULl YenocmHol cucmemvl cpeoHe2o 00we20 00pazoeanus Npu U3yyeHuu
npeomema «Xumusy Ha yenyoieHHOM YPOBHe 0COOVI0 aKmMyaibHOCMb NPUoOpemarom

makue yejiu u 361()(11114, Kdk.
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gocnumanue y0exdcOeHHOCmu 68 NO3HABAEMOCMU SABTIeHUL NPUPOObL, YBANCEHUS
K npoyeccy meopyecmea 8 obacmu meopemudeckux u npuKiaoHblX UCCie008anull 8
Xumuu, Gopmuposarue MuUpo8o33peHUs, COOMBEMCMBYIOWe20  COBPEMEHHOMY
VPOBHIO pa38UMusl HAYKU,

pazeumue momueayuu K O0OYYeHUr0 U NO3HAHUIO, CHOCOOHOCMeEU K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOBE YCBOEHUSL 00Ujeyenlo8edeckux
yeHHocmell,

pazeumiue NO3HABAMENbHBIX UHMEPECO8, UHMEIEKMYANbHbIX U MBOPUECKUX
cnocobrnocmetl 00y4arOwuxcs, Gopmuposanue y HUX CO3HAMmMenNbH020 OMHOWEHUS K
CamMooOpaz08aHUui0 U HENpepuleHOMY 00pA308aHUI0 KAK YCI08UN  YCNEeUHOl
npogeccuoHanbHo U 00WeCmBeHHOU  OesmelbHOCMmU, OMEEemcmeeno2o
OMHOWEHUS. K CB0EMY 300P08bI0 U NOMPEOHOCMU 8 300P0BOM 00PA3E HCUZHU,

Gdopmuposanue ymeHUuil U HABLIKO8 PA3YMHO20 NPUPOOONONL30BAHUS, PA3GUMUE
9KOJI02UYECKOU  KVIbmypvl, Npuobpemenue onvima  00UEeCmBeHHO-NOIe3HOU
DKONI02UYECKOU 0esimeIbHOCHU.

Hemn wu 3agaun  W3y4YeHHs TMpeaMeTa «XUMHS» TOIYYWId TOAPOOHYIO
METOJIMYECKYI0 MHTEPNPETALIUIO B paszjeie nmporpammel «llnaHupyemsbie pe3ynbTaThl
OCBOCHHUS TpeaMeTay, Oarogaps 4emMy OOECIIeUYeHO YETKOE IPEACTaBICHUE O TOM,
Kakhe 3HAHUS U YMEHHUSI UMEIOT MPSIMOE OTHOIICHHE K pean3alli KOHKPETHOM

IOCJIH.

MECTO YYEBHOI'O IPEIMETA «XUMMHW» B YYHEBHOM IIJIAHE

B cucreme cpeanero oOmiero oOpazoBaHus «XuUMHUs», U3ydaemas Ha 0a30BOM
YpOBHE, TpHU3HAHA O00S3aTEeIbHBIM YYEOHBIM MPEAMETOM, BXOJAIIAM B COCTaB
npeaMeTHon — obmactu  «EctecTBeHHbIe  Haykm». OOmiee  YMCIO  YacoB,
peKOMeHI0BaHHbBIX s n3ydenus: xumun — 70 dacos: B 10 kimacce — 35 yacoB (1 yac
B Henenmo), B 11 kimacce — 35 vacos (1 yac B Heneno).

VYyeOublii npeaMer «XuMus» yriayOJCHHOTO YPOBHSI M3YYEHHsS] BXOAHUT B COCTaB
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npeametHol obnactu  «EctecTBeHHble Hayku». Ero wusydeHwe mnpenycMOTPEHO
B KJaccaX €CTECTBEHHOHAy4YHOTO NpoQuis, HaIpuUMep XUMHYECKHX, XHWMHKO-
OMOJIOrMYECKUX W MEIULUMHCKUX. B 3THMX Kiaccax u3ydyeHue NaHHOIO MpeaMeTa
MPEeIyCMOTPEHO B 00beMe yueOHOM Harpy3ku He MeHee 3 4 B Heaemo. OO1ee 4ncio
9acoB, PEKOMEHJOBAHHBIX ISl M3YYEHHUS XHMUU Ha YrIIyOoneHHoOM ypoBHe, — 210
gacoB: B 10 kiacce — 105 gaca (3 gaca B Heemo), B 11 kimacce — 105 gaca (3 gaca B
HEJICITIO).

ITpu ¢dopmupoBanun 0Opa30BaTENBbHOM OpraHMU3aledl MyJIbTUIPO(UIBHOTO
yaeoHoro miada it 10 u 11 kimaccoB ycTaHaBimMBaeTcsl yudeOHas Harpys3Ka 1o mpeameTy
«Xumus» st 6a30Boro ypoBHsi B o0beme 1 yac B Hemento (35 4 B ron), a Juis
yIIIyOJIEHHOTO YpOBHS CIEAYIOIUM 00pa3oM: 1 yac B HEJIENIO 3a cUeT 00s3aTenbHON
gactu OOII COO u 2 yaca 3a cuer yactu OOII COO Ha AONOAHUTENbHBIE yYeOHbIE
npeaMeTsl. TakuM 00pazom, A 00y4aroIuXxcsl, BBIOpaBIIUX YIiIyOJICHHOE U3yUYEHUE
XUMHH, yuyeOHas Harpy3ka ycTaHaBiMBaeTcs Takxke 3 yaca B Hexemto (105 4 B ron),
3TO TPaBOMEPHO, €CIIM MaKCHUMalbHass YydeOHas Harpy3ka He€ MpPEBbIIIACT
MaKCHUMAaJbHO IONYCTUMYIO YUEOHYIO HAarpy3Ky B HEJEIIO.

B TemaTuyeckoMm IMJIaHUPOBAaHUM yKa3aH pPe3epB YUEOHOrO0 BPEMEHHU, KOTOPOE
pPEKOMEHIyeTCsl JJId peaju3alli  aBTOPCKUX MOAXOJ0B IO HUCIHOJIb30BAHUIO

pa3Ho00pa3HbIX (GOpM OpraHu3aIi yueOHOTo Tpoliecca.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O ITPEJJMETA
«XHUMMUS»

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHMS O0yYarOUMMUCS
oporpaMM cpeiHero oOmiero oOpa3oBaHMsl (JIMYHOCTHBIM, METANpPEAMETHBIM U
npeaMmeTHbIM). [lonmyuenue xumuueckoro oOpa3zoBaHus Oa3upyercs Ha OCHOBHBIX
TUAAKTUYECKUX TPUHIMIAX 00y4ueHus (HaydYHOCTH, CHCTEMHOCTH, CUCTEMAaTUYHOCTH,
JOCTYITHOCTH, CBSI3M TE€OPUM C IMPAKTHKOM, HAMISAHOCTH U Ap.), HA NPUMEHEHHH

COBPCMCHHBIX O6pa3OBaTeJ'IBHBIX TEXHOJIOTUH C YUYETOM MCXAaHU3MOB OJOCTHKCHHUSA
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BCEX IUIAHMPYEMBIX  PE3yJIbTATOB  OCBOEHUS  OCHOBHOM  00Opa3oBaTeiIbHOMU
nporpammel. HayuHo-meToauueckoil OCHOBOM sl pa3pabOTKH  IUIAHUPYEMBIX
pe3yJabTaTOB OCBOEHMSI TMPOrPaMM CpeIHEro oO0Iiero oOpa3oBaHUs —SBISETCS

CHCTeMHO-HeﬂTeHBHOCTHBIﬁ IIoaxXoa.

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBMM € CHCTEMHO-IEATENBHOCTHBIM IIOAXOJOM B  CTPYKTYypeE
JMYHOCTHBIX pE3YyJIbTATOB OCBOCHUS IpeaMeTa «XHMHUS» Ha YPOBHE CPEOHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOLIUE COCTABIISAIONIHE:

OCO3HAHHE OOYYAIOIIUMHUCS  POCCUUCKOM  TPaKJAHCKOM  UIAECHTUYHOCTH  —

TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH U CAMOOIIPEIECIICHUIO;

HaJINYMe MOTUBAIMH K 00YUEHUIO;
LEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJEHUH JMYHOCTM Ha OCHOBE

KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIHMI 0a30BOM HAYKU XUMUHU;
TOTOBHOCTh M CIHOCOOHOCTh  OOy4YaroIIMXCS PYKOBOJCTBOBAaThbCA B  CBOEH

NEATEIIBHOCTH LIEHHOCTHO-CMBICJIIOBBIMM YCTAaHOBKAMH, NPUCYIIUMH LEIO0CTHOU

CUCTEME XMMHUYECKOTO 00pa30oBaHMs;

HaJIM4Me MPAaBOCO3HAHUS HKOJIOTHYECKON KYJIbTYypbl U CIIOCOOHOCTU CTAaBUTh LIETU U

CTPOWTB )KN3HECHHBIEC TIJIAHBI.

JIn4HOCTHBIE PE3YIBTATHl OCBOCHUS NpeaAMETa «XUMHUS» JOCTUTAKOTCA B €UHCTBE
y4eOHOM M BOCHUTATENbHOW JesTenbHOCTH OpraHu3al B COOTBETCTBUHM C
I'YMaHUCTHYECKUMH, COLMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMHU LICHHOCTSIMU U
ujeanamMu poCCUHUCKOro TPa)/JIaHCKOT0 00IECTBA, MPUHATHIMU B 00IIECTBE HOPMaMHU
M TpaBWIaMHU [OBEIEHUS, CHOCOOCTBYIOIIMMHU TMpoOILlECCaM  CaMOIO3HAHMUS,
CaMOpa3BUTHS U HDABCTBEHHOT'O CTAHOBJICHUS JTMUYHOCTH O0YYarOIIUXCS.

JInyHOCTHBIE  PE3ydbTAaTBl  OCBOCHHS  IpeaMera  «XHMUS»  OTpa)aroT
c(OPMUPOBAHHOCTh OMbITAa TIO3HABATENILHOM M MPAKTHUYECKOH JesTebHOCTU

0o0yyJaromuxcsl Mo peaau3aliud TPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
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HJacCTH:

1. I'pa’kaaHCKOr0 BOCIIUTAHMSA:

OCO3HAHMUS OOYYalOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOsS3aHHOCTEW,
YBAKECHMS K 3aKOHY U IPABOIIOPSIKY;

IIPEACTABICHNS O COLMAIBHBIX HOPMAax M MPAaBWIAX MEXKJIMYHOCTHBIX OTHOLICHUH B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOM JEATENBHOCTH IPU CO3AAHUU YUYEOHBIX
IIPOEKTOB, PEIICHHMH Y4E€OHBIX M IIO3HABATEJIbHBIX 3a/lay, BBINOJHEHUU
XUMHAYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH NMOHUMAaTh U NMPUHUMAaThb MOTHUBBI, HAMEPEHMSI, JJOTUKY M apryMEHThI

JAPYTUX MIPU aHAJIA3€ PA3IMYHBIX BUJIOB YUEOHOU EATEIbHOCTH;

2. [IaTproTHYeCKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOUIIEHHUSI K UCTOPUYECKOMY U HAyYHOMY HACIICIUI0 OTEUYECTBEHHOMU
XUMUHY;

YBaXEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TCOPUHU U MPAKTUUECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUSI TOTO, YTO JOCTHUXKEHHUS HAYKH €CThb Pe3yJbTaT JJIUTEIhHBIX
HaOJIOJICHUM, KPOMOTIMBBIX AKCIEPUMEHTAIbHBIX MOMCKOB, MOCTOSHHOTO TpYyJa
YYCHBIX U MIPAKTUKOB;

WHTEpeca U TO3HABATEJIbHBIX MOTHMBOB B TMOJIYYEHHH M TIOCJICAYIOIIEM aHaIu3e

uH(pOpMAITUH O TIEPEIOBBIX JOCTUKEHUSX COBPEMEHHON OT€UECTBEHHON XUMHUH,

3. /IlyX0BHO-HPABCTBEHHOT'0 BOCTIMTAHMSI:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOTO NTOBEICHUS,

CIIOCOOHOCTH OIIEHUBATh CHUTYyallud, CBS3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATH CBOC MOBEJACHHUE U TMOCTYNKHA CBOUX TOBAPUILEH C MO3UIUHN

HPABCTBCHHLIX U IIPABOBBIX HOPM U OCO-3HAHUC HOCHGI[CTBI/Iﬁ 9TUX ITOCTYIIKOB;
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4. @opMHUPOBAHMA KYJIbTYPbI 310POBbA:

NOHMMAaHUSI LEHHOCTEN 3J0pOBOro M 0€30macHOro odpasa >KM3HU; HEOOXOAMMOCTU
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MYECKOMY U TICUXUYCCKOMY
3JI0POBBIO;

COOJTIOIEHUS TTPaBUII 6€30TaCHOTO OOPAIICHHSI C BEIIECTBAMU B OBITY, TTOBCEIHEBHOM
’KU3HU U B TPYJOBOMU JCSITEIbHOCTH;

MOHMMAaHHUS [IEHHOCTH MPaBUJ WHANBUAYAIBHOTO U KOJUIEKTHBHOTO O€30IMacHOTro
MOBE/ICHUS B CHUTYaIUsX, YIPOKAIOIMIMUX 30POBBI0 U KU3HU JIOJCH; OCO3HAHUS
HOCNEACTBUA UM HENPUATHS BPEAHBIX NPUBBIYEK (YHOTPEOJEHUS aJIKOTOJIA,

HapKOTUKOB, KypEHHUS);

5. TpynoBoro BocnuTaHus:

KOMMYHUKATUBHON KOMIIETEHTHOCTU B Y4€OHO-UCCIEAOBATEILCKON NESITEIbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKON U APYTUX BUJIAX JIEATEIbHOCTH;

YCTAHOBKM Ha aKTMBHOE Y4YacTHE€ B PEIICHUU MPAKTUUECKUX 3a7a4 COIMaIbHON
HaIIPaBJIEHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3Y4YeHHUI0 Mpodeccruil pa3aIuvyHOro pojaa, B TOM YHCIIE
Ha OCHOBE ITPUMEHEHUS MTPEAMETHBIX 3HAHUH 110 XUMUU;

YBaOXKEHUS K TPYIY, JIOISM Tpya U pe3ysibTaraM TPYI0BOM NeITebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYaJIbHON TpaeKTOpUU OOpa30OBaHMS,
Oynymieit npodeccuu U peanus3alid COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM
JUYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMHUM, MHTEPECOB U MOTPEeOHOCTEU

00111eCTBa;

6. IK0JIOrHM4eCKOro BOCIIUTAHUA:

HKOJIOTMYECKH  11eJIeCO00pa3HOTO  OTHOIICHUST K TMPUPOJE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU HA 3€MIIE;

MOHMMAaHMUS  TJI00AILHOTO  XapakTepa  OAKOJOTHYECKUX  MpoOJjieM,  BIUSHUS

AKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLUATIBHOW CPEIBI;
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OCO3HaHUS HEOOXOAMMOCTH HCMOJb30BAHUS JOCTIKCHUN XUMUU JJI1 pelIeHUs
BOIIPOCOB PAIIMOHATILHOT'O TTPUPOAOTIOJIH30BaHNS;

AKTUBHOTO HENPUSATUS JEUCTBUM, NPUHOCAIIMX BPEH OKPYXKAOUIECH MPUPOTHOU
cpene, YMEHHS ITPOTHO3UPOBATh HEOJIaronpUsITHBIE SKOJIOTHYECKHUE TOCIICICTBUS
MPEAIPUHUMAEMBIX JEUCTBUM U NIPEAOTBPAILATH UX;

HAJIMYMS PA3BUTOrO SKOJOTUYECKOTO MBIIIJIEHUS, SKOJIOTUUECKON KYJIbTYpPhI, OIBITA
JNEATENBHOCTH 3KOJIOTUYECKON HANPABICHHOCTH, YMEHHUS PYKOBOJACTBOBATHCS UMU
B MO3HABATEJIbHOM, KOMMYHUKATUBHOW U COLUAIBHOW MPaKTUKE, CIOCOOHOCTU U

YMCHUA aKTUBHO IIPOTHUBOCTOATH UICOJIOTNH XGMO(bO6I/II/I;

/. LleHHOCTH HAYYHOTI'0 TIO3HAHMA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

NOHUMAaHUs CeUU(PUKA XUMUU KaK HAyKH, OCO3HAHHS €€ pojiu B (POPMHPOBAHUU
pPAlMOHAIBHOIO HAYYHOI'O MBIIUIEHUS, CO3/IaHUH LEIOCTHOTO MPEICTaBIEHUs 00
OKPY)KAIOLIEM MHpPE KakKk O EIMHCTBE IIPUPOABI U 4YEJIOBEKa, B IIO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEM W pEIICHWH TPOOJIEM COXPAHEHHs] MPUPOJIHOTO
paBHOBECHS;

yOEXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMUU JJIsI COBPEMEHHON IIUBUJIU3ALIMU: B €€
I'YMaHHCTHYECKOW HANpaBlIC€HHOCTH W Ba)XXHOW POJM B CO3JaHUM HOBOM 0a3bl
MaTepuaIbHON KyJIbTYpPbl, PEILICHUU TTI00aTbHBIX IPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJIOBEUECTBA — CBIPBEBOM, HHEPreTUYECKOW, MHUIIEBOM M IKOJOTMYECKOMN
0€30MacHOCTH, B Pa3BUTUU MEIULMHBI, OOECIICUEHNN YCIOBHUM YyCHEIHOro Tpyna
Y 3KOJIOTUYECKH KOM(OPTHOM KM3HU KaXKJI0TO YjieHa 00IECTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: IOHWMAHUS CYIIHOCTH METOJOB IO3HAHWS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIIOJIb30BAThH MOTy4aeMble
3HAHUS I aHaiM3a U OOBACHEHMS SBJICHHM OKpYXKAlOIIero MHUpa U

IMPOUCXOAAIINX B HEM HSMGHCHHﬁ; YMCHUA ACIATh 000CHOBaHHEBIE 3aKJIFOUYEHHS Ha
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OCHOBE HAy4YHbIX (AKTOB W HMEIONIMXCS JAHHBIX C IEJIBI0 TOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJb30BaTh XMMHUYCCKHE 3HAHUS JUIS PEUICHHUS
1po0JIeM B peabHbIX )KMU3HCHHBIX CUTYAIIUsX;

MHTEpeca K MO3HAHHUIO U UCCIICIOBATEIbCKON ICATEIIbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HETIPEPHIBHOMY O0pa30BaHHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYCHHUIO HOBBIX 3HAHHUH 10 XMMHU B COOTBETCTBUH C )KU3HCHHBIMHU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM TpyAa B pa3iudHbIX cdepax mpodecCuoHaTbHOU

JACATCIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS Y4eOHOro ImpeameTa «XUMHS» Ha
YPOBHE CpeaHero oOiiero oOpa3oBaHUsl BKJIIOYAIOT: 3HAUYMMBbIC ST (OPMUPOBAHUS
MHPOBO33PEHUS oOy4Jarommxcst MEKIUCIUATUIMHAPHBIE (MeXTIpeIMETHEIE)
oOllleHayYHbIE TOHATHUS, OTPAKAIOIIUE IIEJIOCTHOCTh HAYYHOM KAapTUHBI MUpA H
crie-u(pUKy METOJIOB MO3HAHUSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, JHEPTHUs, SBJICHHE, TPOIECC, CUCTEMa, HAY4YHBIA akT, TPUHIIMII,
TUIN0TE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCJIENIOBaHME, HAOJIOJEHUE,
U3MEpEeHue, DKCIEPUMEHT U  Jp.); YHHUBEpCajbHble Yy4yeOHblE  JIEUCTBUS
(mo3HaBarenbHbIE,  KOMMYHUKATHBHBIC,  PETYISITHUBHBIE),  00€CIEUMBAIOIINE
dbopmupoBanre (YHKIIMOHATBHOM T'PaMOTHOCTH U COLMAJIBHOM KOMIIETECHIUU
oOydJaronuxcsi;  CIOCOOHOCTh  OOy4YalIIMXCA  HMCIOJIb30BaTh  OCBOEHHBIC
MEXAUCIIUTUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS W YHHBEPCAIbHBIC YyueOHBIC
JIEUCTBUS B ITIO3HABATEIILHOW U COLIMAJIBHOM MPAKTHKE.

MeranpenMeTHble  pe3yJbTaThl  OTPa)KalOT  OBJIAJICHHE  YHHBEPCAJIbHBIMU
y4eOHBIMH IMO3HABATEIILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU ICUCTBUSIMHU.

Osnaoernue YHrueepcaibHolmu yueﬂubmu NO3HABAM EJIbHBIMU OCUCM BUAMU:
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1. Ba30BbIMH JIOTMYECKUMM JI€/iCTBUSMU:

CaMOCTOATEIFHO (POPMYIMPOBATh M aKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €¢
paccMaTpuBaTh;

ONPENEIATh LENN NCSITEIbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUHU UX JOCTUKEHUS,
COOTHOCHUTB PE3YJIbTATHI JEATEIIBHOCTH C IOCTABICHHBIMU LIESIMU;

WCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUUM NMTPUEMBI JJOTHUECKOTO MBIIIJIEHUS] — BBIACIATH
XapakTepHbIE TPU3HAKA TOHATHUM W  YCTaHABIMBATh HUX  B3aWMOCBS3b,
HCIIOJIH30BaTh COOTBETCTBYIOMINE TTOHATHUS JJII OOBSICHEHHUS OTICIBHBIX (PaKTOB U
SIBJICHUI;

BBHIOMpATh OCHOBAaHUSI M KPUTEPUM ISl KJIaCCU(UKAIMU BEUIECTB U XHUMHYECKUX
peaKuii;

YCTaHABJIMBATh TPUUHMHHO-CJIEICTBEHHBIE CBSI3U MEK/y U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHE DPACCYXKICHUS (MHIYyKTUBHBIC, NEAYKTHUBHBIC, MO aHAJOTHH),
BBISBJISITh 3aKOHOMEPHOCTH W TIPOTHBOPEUUS]I B PACCMATPUBACMBIX SBJICHUSX,
(bOopMyIHpPOBATH BHIBOJIBI U 3AKITIOYCHUS;

NPUMEHSIThL B TIPOIECCE IMIO3HAHUS HCIMOJb3yeMble B XHMHUU CHUMBOJIMYECKHE
(3HAaKOBBIE) MOJENH, TPEeoOpPa3OBBIBATH  MOJEIBHBIE  TPEACTABICHUS —
XUMUYECKUN 3HaK (CUMBOJ) JJIEMEHTa, XuUMHUUYeckas QopMmysa, ypaBHEHHE
XUMUYECKON peakluu — TpPH PEIICHUH YYEOHBIX TI03HABATENBHBIX W
MPaKTUYECKUX 3a7ad, MPUMEHSATh Ha3BaHHbIE MOJEIbHBIC TPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX TPU3HAKOB H3YyYa€MbIX BEIIECTB U XUMHUYECKHUX

pEeaKLHnii;

2. Ba3oBBIMH HCCJI€I0BATEILCKUMH A€HCTBUAMM:
BJIaJICTh OCHOBAMHU METOJOB HAYYHOTO MO3HAHUS BEIIECTB U XMMUYECKUX PEAKIINIA;
dbopMyIUpOBaTH LIEJIU W 3aa4U UCCIICIOBaHMS, UCII0JI30BATh MOCTABJICHHBIE U
CaMOCTOSITeNIbHO  C(POpMyYJIMpPOBAaHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA

MO3HAHUS U OCHOBBI ISl (POPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIHLHOCTU
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BBICKA3bIBAEMbBIX CYXICHUI;

BJIAJICTh HABBIKAMU CaAMOCTOSATENILHOTO TUIAHUPOBAHUSA W MPOBEICHUS YUCHHUUECKUX
HKCIIEPUMEHTOB, COBEPILICHCTBOBATH YMEHHUS HAOMIOJATh 3a XOJOM Tpollecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 pe3yibTaT, (popMynnpoBaTh 0000IIEHUS U
BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTU PE3YIbTATOB HUCCIEAOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O MPOJCITAHHON paboTe;

NpUOOpETaTh OMBIT YYEHUYECKON HMCCIEeI0BATEIhCKON U MPOEKTHOU JEeATEIbHOCTH,
MPOSIBJISITE CITOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEILHOMY TIOMCKY METOJIOB

PCHICHUA ITPAKTUYICCKUX 3aa4, IPUMCHCHHIO PA3JIMYHBIX MCTOJO0B ITIO3HAHUA,

3. PabGoroii c undopmanmeii:

OPUEHTUPOBATHCA B PA3IMYHBIX HCTOYHUKAX HHPOpMALMH (HAYYHO-TIOMYJIsIpHAS
JUTepaTypa XMMHUYECKOTO COJAEp)KAaHMSA, CIpPaBOYHbIE MOCOOUs, PECypCh
WNurepHeTra), aHanu3upoBaTh MHGOPMALMIO pPA3IUYHBIX BHAOB U (HopM
MIPEICTABICHHUS, KPUTHYECKH OLICHUBATh ec JIOCTOBEPHOCTh U
HENIPOTUBOPEYHUBOCTb;

(GbopMyIMpOBaTh 3allpOChl U MPUMEHATH Pa3IUYHbIE METOIbI MPHU MOHUCKE U OTOOpE
nH(popmanuu, HEOOXOAUMOM JUIsl BBINOJHEHUS YYE€OHBIX 3a7ad OIpPEaeSICHHOTO
TUIIA;

npuoodpeTaTh OIBIT UCIIOJIB30BAHUS MH(GOPMALIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUW U PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOATENIbHO BBIOMpATh ONTUMaNbHYIO (OpMY NpEACTABICHHUS HHGOPMALIUH
(cxemsl, rpaduKH, TUarpaMMbl, TaOJULbI, PUCYHKH U T. I1.);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KayeCTBE CpEACTBa MpU pabOTE C XUMHUYECKON
uH(popMaIeil: NPUMEHITh MEXIpeAMETHbIE ((U3HUEeCKMe U MaTEeMaTUYECKUE)
3HAKW U CUMBOJIBI, hOpMYIIbI, a0OpEeBHATYPHI, HOMEHKIIATYPY;

UCII0JIb30BaTh U MPe0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJIATHOCTH.

Osnaoernue YHUBEPCATIDHBIMU KOMMYHUKAMUGHbIMU oelicmeuamu;
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3aJaBaTh BOIIPOCHI IO CYHIECTBY OOCYKJaeMOW TeMbl B XOJA€ Aualora W/wiu
IUCKYCCUM,  BBICKAa3bIBaTh  HJAEH, (DOpPMYyIHMpOBaTH CBOM  MPEAJIOKEHUS
OTHOCHUTEJIbHO BBIITOJIHEHUS NIPEIJIOKEHHOM 3a/1a4u;

BBICTYNIATh C MPE3CHTALMEH pe3yJbTaTOB IMO3HABATEIbHOM  JIEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO MM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, NMPAKTUYECKOW pabOThI MO MCCIIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, pealu3allii yueOHOro MpoeKkTa U (GOopMyIUPOBATH BBHIBOIbI
[0 pe3ynbTaTaM MPOBEACHHBIX HCCIECIOBAHUN MYTEM COIJIACOBAaHUS MO3ULUN B
X0J1e 00CyXK/IeHUsI U OOMEHa MHEHUSIMHU.

Osnadenue ynugepcanbHoiMu pezyiamueHbIMU OeliCHEUAMUL:

CaMOCTOATENIBHO  IUIAHUPOBaTb M OCYIIECTBISITH  CBOIO  IIO3HABATEJIbHYIO
NEATENbHOCTh, ONpENeNsis €€ LeId W 3aJadd, KOHTPOJIMPOBATh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil aNropuT™M JEUCTBUI INpuU
BBIIIOJIHEHUH YYEOHBIX M HCCIEIOBAaTENbCKUX 3a/Jad, BbIOMpaTh HamoOoJsee
3¢ (}EeKTUBHBIA CIOCOO MX pEUIECHHs C Y4ETOM IOJY4YEHHUs HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYLIECTBJISITh CaMOKOHTPOJb CBOEH JEATEIbBHOCTH Ha OCHOBE CaMOaHaau3a M

CaMOOIICHKU.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pe3yNbTaThl OCBOEHHUS MPOrPaMMbl CPEIHETO 001Iero 00pa3oBaHUs
M0 XMMUU Ha 0a30BOM YPOBHE OPUEHTHPOBAHBI HA 0OECIeYeHUE MPEUMYIIIECTBEHHO
o01eo0pa3oBaTebHON U OOIIEKYJIBTYPHOM TOATOTOBKM oOywatomuxcs. OHH
BKJIFOYAIOT: CHeU(pUIECKUEe Jisi Y4eOHOro mpenamera «XuUMUs» HaydHble 3HAHUA,
YMEHUSI U CIOCOOBI JACHCTBHM MO OCBOCHHUIO, MHTEPIIPETAIUU W TPEOoOpPa30BaHUIO
3HAHHWM, BUBI I€ITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS Y NPUMEHEHUIO 3HAHUU

B pa3JIMYHbIX y‘IC6HBIX 1 pCAJIbHBIX JKU3HCHHBIX CUTyallusiaX, CBA3aAHHBIX C XUMUCH.
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B mporpamme mo Xxumuu NnpeaMETHBIE PE3YJIbTAThl MPEACTABICHBI 110 TOJAM

H3yUYeHHUs KaK Ha 0a30BOM, TaK U Ha ye1y0ieHHOM YPOBHAX (BBIACICHO KYPCUBOM).

B 10 kuaacce mpeaMeTHble pe3yJbTaThbl OCBOeHHs Kypca «OpraHmyeckas

XHUMHS» OTPAKAIOT:

1) cghopmuposannocme  npeocmasénenuti:. 0 XAMHYECKOM  COCTaBJISIONICH
€CTECTBEHHOHAYYHON KApTUHBI MHpA, POJM XUMHUU B TO3HAHUU SBJICHUN
opuposibl, B (HOPMHUPOBAHMHM MBIIUICHUS ©  KYJIBTYPHl JIMYHOCTH, €€
(YHKIIMOHAJIBPHOW TI'PaMOTHOCTH, HEOOXOAMMOHN HJisi PELIEHUs NPAKTUYECKUX
3alady U JKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO H
MIPUPOJHOM CPEJIE;

2) enadeHue CUCTEMOM XUMHYECKUX 3HAHUH, KOTOpast BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATUS (XUMUYECKUA DIIEMEHT, aTOM, JJIEKTPOHHAs
o0ojloukKa  aToMa, MOJEKyJa, BaJE€HTHOCTb,  3JIEKTPOOTPULIATEIBHOCTD,
XMUMHYECKasl CBS3b, CTPYKTYpHas Gopmyia (pa3BEpHyTasi U COKpaICHHAsI), MOJIb,
MOJISIpHAas Macca, MOJISIPHBIM OOBEM, YTIJIEpOIHBIM CKeJeT, (PYHKIMOHAJIbHAS
rpynna, pagukaig, HW30MEpHsl, H30MEpbl, TOMOJOTMYECKHH psiji, TOMOJIOTH,
YIIEBOAOPO/bI, KUCIOPO/I- U a30TCOACPKAIINE COEAMHEHHUSI, MOHOMED, TIOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHbIE COEIUHEHMs); TEOPHUH M 3aKOHBI
(Teopus cTpoeHusi oprannyeckux BemecTB A. M. ByTnepoBa, 3aKOH coxXpaHEHHUs
Macchl  BEIIECTB);  3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH  SI3BIK  XUMHH,
MHUPOBO33pEHUYECKUE 3HAHUS, JIeKAllMe B OCHOBE TMOHMMAHUS MPUYUHHOCTU H
CUCTEMHOCTH XHMHUYECKUX SIBICHUH, (AKTOJOTMUYECKHUE CBEJICHHUS O CBOMCTBAX,
COCTaBE, MOJYYEHUU M O€30MaCHOM MCMOJIb30BAHUM BAKHEWUILIMX OPraHMYECKHX
BEIIECTB B OBITY U IPAKTHUECKOM JIEATEIBHOCTH YEI0BEKa,

3) cgopmuposannocmv  ymenull 6bls61AMb XapaKTEPHbIC TPU3HAKU TOHSATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCHOIb306aMb COOTBETCTBYIOIINE MOHATHUS IIPU
OIKMCAaHUU COCTaBa, CTPOCHUS U NMPEBPAILICHUI OPraHUYEeCKUX COCTUHEHUH;
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4)

5)

6)

7)

8)

copMUpOBaAHHOCMb  YMEHUUl  UCNONIb306aMb XUMHUYECKYI0 CHMBOJIMKY IS
COCTABJICHUSI MOJICKYJIIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIICHHOM)
dbopMyaT OpraHWYECKMX BEIIECTB W YPaBHCHHA XHUMHYECKUX PEAKIIHIA;
usz20masIueams MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JJISl MIUTIOCTPALUA UX
XUMHYECKOT0 ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

chopmMupo8anHocmy  YMeHUuli  yCmaHaenueams TPUHAMICKHOCTh HM3YyYECHHBIX
OpPraHWYECKUX BEUIECTB IO HMX COCTaBy M CTPOCHUIO K OIPEACICHHOMY
KJIACcCy/Tpynne COeAMHEHHUM (YIJIEBOJOPOIbI, KHUCIOPOJ- U a30TCOAEpIKaIlie
COCIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COCAWHEHUA); Odagams WM Ha3BaHUS IO
cuctematudyeckoit Homenkinarype (IUPAC), a Takke npuBOIWUTH TpUBUAILHBIC
Ha3BaHMS OTJEIbHBIX OPraHWYECKHX BEIIECTB (ITWICH, MPOMUJIEH, AlleTUJICH,
ATWICHIJINKOJb, TIUIEPUH, (eHOI, (HopMaNbaeTu, aleTalbIerua, MypaBbUHAS
KHCJIOTA, YKCYCHas KHCIIOTa, OJIEMHOBAas KHUCJIOTa, CTEapUHOBAas KHCIIOTA,
II0K03a, GPYKTO3a, Kpaxmal, HEeJUIH0I03a, TIIUIUH);

cghopmuposannocme  ymMeHus — onpedensimv  BUIbl XUMUYECKOHM CBS3M B
OpPraHUYECKUX COCIMHEHUSIX (OJMHAPHBIE U KPATHBIE), KOBANEHMHAA U UOHHAS
C6513b, 0- U P-C653U, B00OPOOHASL CE53b);

choOpMUPOBAHHOCMb  YMEHUSL NOOMEEPHCOAmsb HA  KOHKPEMHbIX NpUMepax
xXapakmep 3a8UCUMOCMU PEAKYUOHHOU CHOCOOHOCMU OP2aHU4eCKUx COeOUHeHUll
om KpamHOCmu U Muna KOBAJLEHMHOU CBA3U (0- U T-CEA3U), 83AUMHO20 GIUAHUSL
amomo8 U 2pynn amomo8 8 MOJIeKY1ax,

chopMUpOBaHHOCMb  YMeHUs NpuUMeHsAmsb TIOJNOXKEHHUS TEOPUH  CTPOCHMS
opranndeckux BemiecTB A. M. byTtieposa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;
chopmMupo8anHoCmyb YMeHUli Xapakmepu3zoeams COCTaB, CTPOCHUE, (PU3NUECKHe
U XUMHUYECKHE CBOMCTBA THUIUYHBIX TMPEACTABUTENICH pa3IUYHBIX KJIACCOB
OpraHUYeCKUX BEIIECTB (METaH, 3TaH, dTWUJIEH, MPOIWJICH, alleTujeH, OyTaaueH-

1,3, metmnOytanauen-1,3, O€H30J, METaHOJ, 3TAHOJ, YTHJICHIJIMKOJIb, TIUIEPHH,
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9)

deHou, anerampAeTUl, MypaBbUHAS W YKCyCHash KHCIIOTBI, TJIFOKO3a, Kpaxmal,
IIEJUTI0N032, aMHUHOYKCYCHAsI KUCIIOTA);, WLIHOCMPUpPO8ams TEHETUIECKYIO CBS3b
MEXIy HHUMH YPaBHCHUSIMH COOTBETCTBYIONIUX XHMHYECKUX pEaKIHil C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (POpMYIT;

CHOPMUPOBAHHOCINL YMEHUL XAPAKMEPUZ08AMb COCMAB, CMpoeHUe, usuiecKue
U XUMUdeckue C8olUCmea MUNUYHLIX npeocmagumenel pa3iuyHblx KlacCco8
OpeaHU4eCcKUx 8ewjecms. aiKaHo8, YUKIOAIKAHO08, AIKEHO8, AIKAOUEHOB8, AIKUHOB,
APOMAMUYECKUX Y2lle8000P0O008, CNUPMOB8, Alb0ecUd08, KemMOHO8, KapOOHOBbIX
KUCTIOM, NPOCMbBIX U CLONACHLIX IPUPOB, HCUPOS, HUMPOCOEOUHEHUN U AMUHOS,
AMUHOKUCTIOM,  0elKos8,  yene80008  (MOHO-, Ou- U  NOJUCAXAPUOOS8);
ULIIOCMPUPOBAMb  2EHEMUYECKYI0  C653b  MeHCOy  HUMU  VYPAGHEHUAMU
COOMBEMCMBYIOWUX XUMUYECKUX PeaKkyuti ¢ UCNOIb308AHUEM CMPYKIMYPHBIX
dopmyn;

CchOpMUPOBAHHOCMb YMEHUsL XapaKkmepu3o8ams WCTOUYHUKH YTIIEBOJIOPOIHOTO
Chipbsi (He(dTh, NPUPOAHBINA Ta3, Yrojb), CHOCOOBI HX TMEepepadoOTKU U

PaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadoOTKH;

10)chopmuposannocmes  ymenuit  npo8oOums  BBIUACACHUS 10 XUMHYCCKUAM

ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA
peakiuu TO H3BECTHBIM Macce, O0BEMY, KOJIUYECTBY OJHOTO M3 MCXOJHBIX

BEILIECTB WJIH MPOAYKTOB PEAKIIUN);

11) cghopmuposannocme ymenutl eradems CUCTEMON 3HAHWKW 00 OCHOBHBIX METOJIAX

HAy4yHOr0 TIO3HAHHWS, HCHOJB3YEMBIX B XUMHM TIPU H3YyUYCHUU BEIIECTB U
XUMHYECKHUX SIBIICHUI (mabmroieHue, M3MEpPEHHUE, JKCIIEPUMEHT,
MOJICTTUPOBAHUE), UCNOIb308AMb CUCTEMHBIC XUMUYECKUE 3HAHUS U TPUHSTHUS
pEelIEHN B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMH U UX

IMPUMCHCHUCM;
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cpopmuposanHocmy  61A0EHUS CUCMEMOU 3HAHUU O ecmecmE8eHHOHAYYHbIX
Memooax NO3HAHUSL — HAOIIOEHUU, UBMEPEHUU, MOOETUPOBAHUU, DIKCNepUMEHMe
(peanbHoM U MbICIEHHOM) U YMEHUs. NPUMEHAMb MU 3HAHUA,
chopmMupo8aHHoCcmy yMeHUsi NPUMEHAMb OCHOBHbIE ONepayuu MulCIUMENbHOL
O0esImeNbHOCMU — AHAAU3 U CUHME3, CPABHeHUe, 0000WeHue, CUCMeMAMU3ayUro,
8blsGIeHUe NPUYUHHO-CLeOCMBEHHBIX C853ell — OJIs1 U3VUEHUs CBOLICNG 8eUeCNE U
XUMUYECKUX PeaKyuil;

12)chopmuposannocme ymenuii cobrooams npasuiia TOJIb30BAHUS XUMHUYECKOMN
Nnocyiol U J1abopaTOpHBIM OOOpPYyIOBaHUEM, a TaKXKe MpaBuiIa OOpalieHUs C
BEIICCTBAMH B COOTBETCTBHH C MHCTPYKITUSIMH I10 BBITIOJHEHHIO J1a00paTOPHBIX
XHUMHYECKUX OIBITOB;

13)cpopmuposannocms  ymeHull  nAGHUPOBAMb W GLINOAHAMbL ~ XAMUYECKUN
OKCIIEPUMEHT (TIpEeBpallleHUsT OpPTaHWYECKWX BEIIECTB TIPH  HarpeBaHWH,
MOJlydeHUE OSTWICHa M HW3YYCHHE €ro CBOWCTB, KA4YEeCTBCHHBIC PCaKIUH
OpPraHMYECKUX BEIICCTB, JCHATypalus OCJIKOB IpPH HArpeBaHWHU, IIBETHHIC
peakiuu OEJNIKOB) B COOTBETCTBHM C TPAaBHJIAMH TEXHHKH OC30IMACHOCTH TIPH
oOpallleHU! C BEHIECTBAMU W JAOOPATOPHBIM O0OPYAOBaHUEM, NPeOCmABIAMb
pe3ysabTaThl XMMHYECKOTO OJKCIIEpHUMEHTa B (OpMe 3alHiCH ypaBHEHUH
COOTBETCTBYIOIIUX pEaKIUid U Gopmyruposams BBIBOAB Ha OCHOBE J3THX
pE3yNbTATOB;
chopmMupo8aHHoCmy  YMEHULl: CAMOCMOAMENbHO NIAHUPOSAMb U NPOBOOUND
XUMUYECKUU IKCnepuMenm (noiydenue u usydeHue CeOoUCme OpeaHUyecKux
sewecms, KAayecmeeHHvle peakyuu yene8000p0008 pa3IuyHbIX KIACCO8 U
KUCTIOPOOCOOEPHCAWUX OPSAHUYECKUX BeUeCms, peuleHue IKCHEPUMEHMATbHbIX
3a0ay no pPAcnO3HABAHUIO OP2AHUYECKUX 6eujecms) ¢ CcoOM00eHUueM npasui
be3zonacno2o obpaweruss ¢ eewecmeamu U J1AOOPAMOPHbIM 000PYO0BAHUEM,
Gdopmynuposams yeib UCCIe008aHUS, NPEOCMABIAMb 8 PA3IUUHOU hopme

pesyiomamul SIKCNepumenmada, aHaiusuposams U OyeHusams ux 6ocmoeepHocmb;
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14)cpopmuposannocms  ymenuti  KpUmuyecku — AHAIUZUPOBAMb  XUMHUYECKYIO
uH(dOopMaIuIo, OJIy4aeMyto U3 pa3Hbix uctounukon (CMU, MntepHer u np.);
chopmMupo8anHoCms  YMEHUU:  OCYWeCmeIsimsb — YeleHAnpasieHHblll  NOUCK
XUMUYECKOU UHGOpMayuu 6 pasiuyHbIX UCHOYHUKAX (HAYYHASA U Y4eOHO-HAYYHASL
numepamypa, CMHU, Humepnem u Op.), Kpumuyecku aHAIU3UPOBAND
XuMuyeckyro  ungopmayuro, nepepabameieamsv e€ U  UCHONb308AMb 8
coomeemcmeuu ¢ NOCMasieHHoU yueOHou 3a0adell

15) cchopmuposannocme YMeHUtl cobooamo npasuia AKOJIOTHYECKHU
LEJIECO00Pa3HOro MOBEACHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXPaHEHHUsSI CBOETO 3/I0pPOBbSl M OKPYXKArOIEH IMPUPOIHOU CpEIbl; 0CO3HABAMDb
OIIACHOCTh BO3JCHCTBUSA HAa JKMBBIC OPraHU3Mbl OIPENCIICHHBIX OPraHUYECKUX
BEIECTB, IMOHUMAas cMblica mnokazarens [IJIK (mpenenpHOil momycTuMoit
KOHIIGHTpAIluu), MNOACHAMb Ha  TpUMEpax  CHOCOObl  YMEHBIICHHS |
NpEeNOTBpAllEeHUs] WX BPEIHOIO BO3ACHCTBUS HAa OpPraHuW3M  YEJIOBEKa,;
AHATUZUPOBAMb  YeNecO0OPA3HOCb NPUMEHEHUs Op2aHUYecKux 6eujecme 8
NPOMBIULIEHHOCMU U 8 ObIMY ¢ MOYKU 3PEHUsL COOMHOULEHUSI PUCK-NOIb3A

16)ans oOydaromuxcsi ¢ OTrpaHHMYCHHBIMH BO3MOYKHOCTSIMH 3[IOPOBBS: YMEHUE
OPUMEHATHh 3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METO/aX MO3HaHWsS BEUIECTB U
XUMHUUYECKUX SIBICHUM;

17) st cnenbiXx ¥ CaOOBUASIINX OOYYAIOIIMUXCS: YMEHHE UCIOJIb30BaTh PEbe(PHO

TOYEUHYIO cUcTeMY 0003HaueHuii JI. bpaitns mist 3anucu xumudeckux Gopmyi.

B 11 kuacce npeaMeTHble pe3yJbTaThl O0OCBOeHMs Kypca «OOmasi u

HEOPraHW4YecKasi XUMHS OTPAKAIOT:

1) cihopmuposannocme  npedcmaénenuti: 0 — XHUMHYECKOH  COCTaBIISIOLIECH
CCTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, POJM XHMHH B IIO3HAHWH SIBICHHMA
PUPOBI, B POPMUPOBAHUYU MBIIUICHUS W KYJIbTYpPbl JUYHOCTH, €¢

(GYyHKUIHMOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsS MPAKTUYECKUX
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2)

3)

3a/lady ¥ DKOJOTUYECKHM OOOCHOBAHHOTO OTHOUIIEHUS K CBOEMY 3J0pPOBBIO M
MIPUPOJHOM CpEJIE;

eraoenue CUCTEMOM XUMHUUYECKHUX 3HAHUH, KOTOpas BKJIIOYACT:
OCHOBOITOJIAraloIye MOHATHS (XMMUYECKUN 3JIEMEHT, aTOM, H30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIIEHUS, XUMHUYECKAS CBSI3b
(koBaJIeHTHasi, HWOHHAs, METAJUIMYECKasi, BOJOPOJAHAs), KpUCTAIUIMYECKAs
pEIICTKA, TUMBl XUMUYECKUX PEaKIMi, pacTBOpP, AJIEKTPOJIUTHI, HEIJIECKTPOJIUTHI,
ANEKTPOJUTHUYECKAsT JUCCOLMAIMA, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOW peakIui, XUMHUYECKOE pPaBHOBECHE; TEOPHHU M 3aKOHBI (TEOpHs
AJIEKTPOJUTHYECKON IHCcconManuu, nepuoanyeckuit 3akon Jl. M. Menpgeneena,
3aKOH COXPAHEHUS MacCChl BEIIECTB, 3aKOH COXPAHEHUSI U MIPEBPALLICHUS YHEPTUU
PU XUMHUUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUYECCKUN SI3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUSA, JICKAIIME B OCHOBE MOHUMAHUSA NPUYUHHOCTH U
CUCTEMHOCTH XMUMHUYECKHUX SIBJICHUM, (haKTOJOTMYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, IOJTYYeHUH U 0€30T1aCHOM HCITOJIb30BaHUN BAXKHEHIITUX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATETLHOCTU YEIOBEKA;

co8peMeHHble NPe0CmABieHUss 0 CMpPOeHuU Geujecmea Ha AmoOMHOM, UOHHO-
MONEKVIISIPHOM U HAOMOIEKYIAPHOM YPOBHAX, NPEOCMABIEHU O MEXAHUBMAX
XUMUYECKUX PeaKyutl, mepmoOUHAMUYECKUX U KUHEMUUEeCKUX 3AKOHOMEPHOCMSIX
UX NPOMeKaumus, O XUMUYECKOM pPAGHOBeCUU, pPACMBOPAx U OUCHEPCHBIX
cucmemax, haxmonocuyeckue ceedeHus 0 C80UCMBAX, COCmase, NOJYYeHUU U
0e30NACHOM UCNONB30BAHUU BANCHEUWUX HEOPSAHUYECKUX 6eujecme 8 Obimy u
NPAKMUYECKOU  OesIMeIbHOCMU — Yelo8eKd, OOWuUX  HAYYHLIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCNEA,

chopmuposanHocms YMEeHUll  8blA8IAMb XapaKTepHbIE TPU3HAKU TOHSTHH,
YCmanaenueams WMX B3AUMOCBA3b, UCHO1b306aMb COOTBETCTBYIOIIHUE TIOHSITHUS

IIPpH OIMMCAaHHUHN HCOPIraHMYCCKUX BCIICCTB U UX npeBpaLueHHﬁ;
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4)

5)

6)

7)

copMUpOBaAHHOCMb  YMEHUUl  UCNONIb306aMb XUMHUYECKYI0 CHMBOJIMKY IS
cocTaBieHHs] (OopMysl BEHIECTB M  YpaBHEHUW XHUMHYECKUX  PEaKIIUiA;
cucrematnueckyro HomeHkIaTypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTICIBHBIX
HEOPTraHWYECKUX BEIIECTB (yrapHblid ras, yrJEKUCIbId Ta3, aMMHAK, TalleHas
U3BECTh, HETallICHas U3BECTh, MUThEBAS CO/IA, TUPUT U Ap.);

chopmuposanHocmy ymMeHul onpeoeisimy BAJICHTHOCTb M CTENEHb OKHCICHHS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa; BUJI XUMHUYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAS, METAJUTMUECKasi, BOJOPOAHAs) B COCTMHEHUSIX; TUII
KPUCTAJUIMYECKOW PEHICTKH KOHKPETHOIO BEllecTBa (aTOMHAs, MOJEKYJspHas,
MOHHAas, METaJNINYeCKas); XapakTep cpe/ibl B BOAHBIX pacTBOPax HEOPTaHUYECKUX
COCIUHCHUM;

chopMUpo8aHHOCmMb YMeHUsi 00BACHAMb 3A8UCUMOCTb CBOUCME 8eujecms om
8UO0A XUMUYECKOU C6A3U U MUNA KPUCMATIIUYECKOU peuemxu, O0OMeHHbIl U
O0OHOPHO-AKYENMOPHDBI MEXAHUIMbL 00PA3068aAHUS KOBATIEHMHOU C8A3U;
cghopmuposanHocmes yMeHUull yCmaHasaueams NPUHAJIEKHOCTh HEOPTAaHUYECKUX
BELIECTB 10 UX COCTAaBY K OMNPEIECICHHOMY KJIacCy/TpyIIe COeAUHEHUHN (IPOCThIE
BEIIECTBA — METAJUIbl W HEMETaJUIbl, OKCHUJIbl, OCHOBAaHHS, KHUCIOTHI,
amM(OTEpHBIC THIPOKCHUJIBI, COJIH);

copMUpoO8aHHOCMb YMEHUIL: KIACCUPUYUPOBAMb. HEOP2aHUYeCKUue euecmea no
Ux cocmagy; Xumuieckue peakyuu no paziudHblM NPUHAKAM (YUCTy U cOCmasgy
peazupyrowux eewecms, meniogomy 3ggexmy peaxyuu, U3MeHeHuro cmeneuell
OKUCNEHUsL IIeMEHMOo8, 00pamuMoCcmu, y4acmuio Kamaiuzamopa u m.n.);
CAMOCMOAMENbHO 8bIOUPAMb  OCHOBAHUSL U Kpumepuu O Klaccugurayuu
U3yuaemolx ewecms U XuMu4yeckux peaxkyuil,;

chopmupo8anHoCcmy yMeHUll packpbvléams CMbICH Neproandeckoro 3akona /1. U.
MenzeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO U

IPOrHOCTHYECKYIO (DYHKIUU;
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8)

9)

cpopmuposannocms yMeHull Xapakmepuzoeams 3IEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKUX 3JIeMeHTOB 1—4 nepuonos Ilepuonnyeckoil cuCTEMbl XUMUYECKUX
anemenToB J[. U. MenzgeneeBa, HCIONB3ysl MOHATHS «S-, P-, d-2IIEKTpOHHBIE
opouTanmy, «IHEPreTUUECKUe YPOBHINY»; 00BACHAMb 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMMUYECKHUX 3JIEMEHTOB M UX COEIMHEHHUH IO MepuojaM U TpyIIaMm
[lepnognueckon cuctemMel XuMHIeCcKux dnemeHToB [1. 1. Menneneesa;

«OCHOBHOE U 8030)HCOCHHOE dHep2emuiecKue COCMOSHUSA amomay, 0ObACHAMb
3AKOHOMEPHOCMU USMEHEHUSI COUCNE XUMUUECKUX IeMEHMO8 U UX COCOUHEHU
no nepuodam u epynnam Ilepuoouueckoti cucmemul /| U Menoeneesa, eanenmmoie
B03MOJNCHOCMU AMMOMOG JJIEMEHMOE8 HA OCHOBE CMPOEHUs UX ISAEKMPOHHLIX
00010YeK

cpopmuposannocms  ymenuil  xapaxmepuzoeamsv  (onucwvieams)  00IIHE
XUMUYECKHE CBOMCTBA HEOPraHWYECKHUX BEIIECTB pPA3JIMYHBIX  KJIACCOB;
noomeepicoams CyIleCTBOBAHNUE T€HETUUYECKON CBS3M MEXIYy HEOPraHUYECKUMHU
BEILECTBAMH C TIOMOUIBIO YPAaBHEHUI COOTBETCTBYIOLIUX XUMUYECKHUX PEaKIUi;
cpopmuposanHocmy  YMeHUus — pAackpeuleamsv — CYWHOCMb.  OKUCTUMENbHO-
80CCMAHOBUMENbHBIX — PeaKyull  NOCPeOCMBOM — COCMABNEHUS  NEeKMPOHHO20
oananca smux peaxyut, peakyuil UOHHO 20 O0OMeHA NYMmeM COCMABNEHUS UX
NOJHBIX U COKPAUWEHHbIX UOHHLIX YPAGHEHUU, peakyuu 2uopoausa, peaxyuil
KOMNIeKcoobpazoeanus  (Ha  npumepe  2UOPOKCOKOMNAEKCO8  YUHKA U

ANFOMUHUS);

10) cpopmuposannocmov  ymenusi Kraccugpuyuposams XUMHUYECKUE PEAKIUH  TI0

pa3NUYHBIM MPU3HAKaM (YUCITY W COCTaBy pPEarupyrollnX BEIIeCTB, TEILIOBOMY
s dekTy peakiuu, U3BMEHEHUIO CTEMEeHEW OKHUCIICHUS SJIEMEHTOB, 0OpaTUMOCTH

peaKIny, y4acTHUIO KaTaan3aTopa);

11)cqpopmuposannocmes ymenuti cocmaeisims YPaBHCHUS PEAKIUH pa3IHYHBIX

TUIIOB; TOJHBIE W COKpPAUICHHbIE YpPAaBHEHHUsS peaklUuid HOHHOrOo OOMeEHa,

YUUTBIBAA YCJIOBUA, IIPU KOTOPBIX 3TU PCAKIINH UAYT 1O KOHIIA,
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12)cpopmuposannocmv  ymenuii  npogooums  PEAKUUH,  MOITBEPKIAIOIINC
KAueCTBEHHBIM COCTAaB PA3JIMYHBbIX HEOPraHWUYECKUX BEUIECTB; PACHO3HABAMDb
OTIBITHBIM ITyTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUICCKUX
BCIIECTB;

13)chopmuposannocme  ymenuti  packpviéams — CYIIHOCTb  OKHUCIHTEIbHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMI IMOCPEICTBOM COCTABJICHHS SJICKTPOHHOTO OalaHca
ATUX PEAKIUM;

14) cchopmuposannocmes ymenuil 006bscHAMb 3aBUCUMOCTD CKOPOCTH XHMHYCECKOM
peaknmuu OT Pa3IUYHBIX (AKTOPOB; XapaKTep CMEMIEHUS XUMHYECKOTO
paBHOBECHUS B 3aBUCHMOCTH OT BHeIIHero Bo3jaericTeus (mpuniun Jle Illarense);
chopmMupo8aHHocmv ~ YMeHUs  OOBACHAMb  3AKOHOMEPHOCMU — NPOMEKAHUs
XUMUYECKUX PeaKyull ¢ yYemom Ux dHepeemudeckux XxapaKmepucmux, Xapakmep
UBMEHEHUs1 CKOPOCMU XUMUYECKOU peakyuu 6 3aBUCUMOCMU OM PA3IUYHbIX
Gaxmopos, a makdce Xapakmep CMeWeHUs XUMUYECKO20 PABHOBECUsl NOO
erUsAHUEM BHeWHUX 8o30eticmautl (npunyun Jle [llamenve);

15)cpopmuposannocme  ymenunl  xapakmepu3oeams — XUMHYCCKHUE  IMPOIIECCHI,
JIeKAIUe B OCHOBE MPOMBIIUICHHOTO TMOJYYCHHUSI CEPHON KHCIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH NPEACTaBICHUNA 00 OOMMX HAYYHBIX MPUHIIUATIAX H
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BOJICTBA;
chopMUPOBAHHOCIb YMEHUS XaAPAKMEPUI08AMb XUMUYECKUE PeaKyull, Jexcaujue
8 O0CHOBE NPOMbBIUIEHHO20 NOJYYEHUsI CEPHOU KUCIOmMbl, aMMUaKd, oobuue
Hayuuvle NPUHYUNBL XUMUYECKUX NPOU3BOOCMS, YelecO00pazHOCMb NPUMEHEHUs.
HeOp2aHUYeCKUx 6eujecms 6 HPOMBIULIEHHOCMU U 8 Oblmy C MOYKU 3PEeHUs]
COOMHOULEHUS. PUCK-NOb3A;

16) cchopmuposannocmes  ymenuti  nposoOums BBIYUCICHHS C HCIOJb30BaHUEM
MOHATHUSL «MaccoBas JIOJIS BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Ta30B
IPU XUMUYECKHUX PEAKIUAX, MACChl BEIIECTBA WJIM 00bEMa Ta30B MO0 U3BECTHOMY

KOJIMYECTBY BEIECTBA, MACCe WM O0BEMY OAHOTO M3 YYAaCTBYIOIIMX B PEAKIIMU
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BEIIECTB, TETIOBOTO 3 (eKTa peakiu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BEIECTB, MPEBPAILECHUS U COXPAHEHUS SHEPTUH;

chopMUpPOBAHHOCMb YMEHUsL NPOBOOUMb PACUEMbl. C UCNOIb308AHUEM NOHAMULL
«maccosas 0011 Gewecmea 6 pacmeopey U «MOJAPHAS KOHYEHMPAYUSY,
maccel gewecmea unu 06vemMa 2aza No U3BECMHOM) KOJIUYECmE) Geuecmsd,
macce unu 06vEMy 00HO20 U3 YUACMBVIOWUX 8 Dearkyuu ewecms; menio8oco
agpgpexma peaxyuu, 3HayeHUs: 6000POOHO2O NOKA3AMEN PACMBOPOS8 KUCIOM U
wenoveu ¢ U3BECMHOU CMENeHvblo OUuccoyuayuu, maccvl (00veéma, Koauiecmed
sewecmsa) nPoOyKma peaxkyuu, eciu 0OHO U3 UCXOOHLIX Geulecms OaHO 8 BUOe
pacmeopa ¢ onpeoeieHHOlU Macco80U 00.J1el PACMBOPEHHO20 8eujecmaed Ui OaHo
8 uzdvimke (umeem npumecu), 00U BbIXOOA NPOOYKMA pPeaKyuu, O0ObEMHBIX
OMHOWEHUU 24308,

17)cghopmuposannocme ymenuii cobrodams npasuia TOJIb30BAHUS XUMHUCCKON
MOCYJIOM W J1abopaTOpHBIM OOOpPYJOBaHUEM, a TAaKXKE IpaBUiia OOpaIlEHUS C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIIUSIMHU IO BBITIOJHEHHIO J1a00OPaTOPHBIX
XUMUYECKUX OITBITOB;

18) chopmuposannocmes  ymeHuti  naaHupoéamv U - GbINOJHAMbL — XUMHUYCECKHMA
AKCIIEPUMEHT (Pa3yIOKeHHE MEPOKCHAa BOJOPO/aA B MPUCYTCTBUU KaTaau3aropa,
ONpE/eNeHNe Cpeabl PAcTBOPOB BEIIECTB C IMOMOIIBI0  YHHUBEPCATHLHOTO
WHMKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU PEaKIINH,
peaklMi MOHHOTO OOMEHa, KaueCTBEHHBbIE peakUuu Ha cyib(dar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHUS;, PEIICHUE IKCIEPUMEHTAIBHBIX 3a7a4 IO
TeMam «Metamibe»y U «HemeTtamns») B COOTBETCTBHM C MPABWIAMH TEXHHUKHU
0e30MacHOCTH MpU OOPAILEHUH C BEIIECTBAMU U JJAOOPATOPHBIM 000PYI0BAHUEM,
npeocmasnsimes Pe3yabTaTbl XUMHUYECKOTO 3KCIEpUMEHTa B (QopMme 3amucH
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U hopmyauposams BHIBOIBI Ha OCHOBE

9TUX PEC3YJIbTATOB,
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chopmMupo8aHHoCmy  YMEHULl: CAMOCMOAMENbHO NIAHUPO8AMb U NPOBOOUMD
XUMUYEeCKUNl  DKCnepumeHm  (npogedeHue  peakyutl  UOHHO20  0OMeHa,
noomeepoicoeHue  KauecmeeHHo20  cOCmasa  HeOp2aHUu4yecKux  6eujecme;
onpeoenenue cpedbl pAcmMEOpo8 8euecms ¢ NOMOWbI0 UHOUKAMOPO8; U3yYeHue
GIUAHUS PASTUYHBIX (DAKMOPO8 HA CKOPOCMb XUMUUECKOU peaxkyuu, peuleHue
9KCNEePUMEHMANbHbIX 3a0a4 hno memam «Memannery u «Hememannviy) c
cobnooeHuem npasuil 6e30NaAcH020 0opaweus ¢ seuecmsamu u 1a60pamopHbvIim
obopyoosanuem, opmyruposams yeivb  UCCIEO08AHUS, NPeOCmasiiams 8
pasiuyHou  opme pe3yibmamvl IKCHepUMeHmd, AHATUZUPOBATND u
OYeHUBamyb UX 00CMOBEPHOCb,

19)cpopmuposannocme  ymenuti  Kpumuyecku — aHAIUUPOSAMb — XUMHUYECKYIO
uH(pOpMaIKIO, TOJIYy4aeMyI0 U3 pa3HbIX uctounuko (CMU, MuTepHer u np.);

20) chopmuposannocmo YMeHull cobnrooams npasuia DKOJIOTUIECKU
1[EJIECO00Pa3HOr0 TOBEJACHUSI B OBITY W TPYJIOBOM JEATEIBHOCTH B LEJSAX
COXpaHEHHUSI CBOETO 3J0POBBS M OKPYKAIOIIEH MPUPOIHOW CPENbl; OCO3HABATH
OMMACHOCTh BO3JCUCTBUS Ha JKUBBIC OPTaHU3MBI OIPEACICHHBIX BEIIECTB,
noHumasi cmbicn mokasarens [1/IK (mpemenbHO# HOMyCTHMONM KOHIICHTpAIWN),
NOsACHAMb HA IPUMEPAX CTIOCOOBI YMEHBIIICHUS W MIPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUSI HA OPTaHU3M YEJIOBEKa,

CchOpMUPOBAHHOCMb YMEHUI: COOM00amb NPABUNA NONb308AHUS XUMUUECKOLU
nocyoou u J1abopamopHviM 000py008aHUeM, 00paujeHus ¢ 6ewecmeamu 6
COOMEEemMcmeUU ¢ UHCMPYKYUAMU NO BbINOJIHEHUIO J1a00PAMOPHBIX XUMUYECKUX
ONbIMOG, IKOJIOSUHECKU UYeNecO0OpaA3HO20 NOBedeHUss 6 Oblmy U mpyooeoll
0esimenbHOCMU 8 YelsX COXPAHEHUSl C80e20 300P08bsl, OKpYIcalouel npupooHol
cpeodbl U OOCMUIICEHUs. e€ YCMOUYUB020 pA36UMUs, OCO3HABAMb ONACHOCMb
MOKCUYECK020 OelCmEUs HA JHCUBble OP2AHU3MbI ONPEeOeNeHHbIX HeOP2aHUYeCKUX
sewjecms, noumumas cmoicn nokaszamens IJ[K (npedenvHoti  donycmumotl

KOHYeHmpayuu), cghopmuposanHocmo VMEeHUU. oCyuecmenamo
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YeneHanpasienHblll NOUCK XUMUYECKOU UHGoOpMayuu 6 pa3iuyHulX UCTMOYHUKAX
(hayuHas u yyebHo-Hayunas aumepamypa, CMU, Unmepuem u op ), kpumuyecku
AHATU3UPOBAMb  XUMUYECKYI0  UuHgopmayulo,  nepepabamvigams  eé U
UCNOIL3068AMb 8 COOMBEMCMEUL C NOCMABNIEHHOU Y4eOHOU 3a0ayeli

21)uis  OOyYarOIUXCsSs C OrPaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBBS: YMCHHE
MPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYITHBIX METOJAX ITO3HAHMS BEIIECTB H
XUMHYECKUX SIBJICHUN;

22) 1Sl CACTIBIX U CIIA0OBHUAAIIMX OOYYAIOIIUXCS: YMEHHE HCIIOJIB30BaTh Pelbe(HO
TOYEUHYI0 cucTeMy 0603HaueHuii JI. bpaitns juist 3anucu xumudeckux Gopmyi.
PesynbraThl 0Oy4yeHuss Ha 0a30BOM ypOBHE OPHEHTHPOBAHbI Ha OOIIYIO

(GYHKIMOHATBHYIO TPAMOTHOCTh, MOJIYY€HHE KOMIIETEHTHOCTEH [IJIsi MOBCEIHEBHOMN

KU3HU U 001mero pasButus. Pe3ynbraThl 00yueHHUs] Ha YriayOJICHHOM YpPOBHE

OpPUEHTHUPOBaHbl  HA  MOJYyYEHHE  KOMIIETEHTHOCTEH I  TMOCJeAyIolen

npoeccoHanbHOM IeITeIbHOCTH KaK B paMKax JIaHHOW IIPpeIMETHOM 00JIacTH, TaK U

B CMEXKHBIX C HEW 00J1aCTAX.
COJEPKAHUE YYEBHOI'O NIPEJMETA «XUMMSI»

10 KJIACC « OPTAHUYECKA S XUMMSI» BA3OBBII YPOBEHD

Teopernueckne 0CHOBbI OPraHMYECKOH XUMUHU

[Ipenmer opraHMyYeCKOM XHWMHUHU: €€ BO3HUKHOBEHHE, PA3BUTHUE M 3HAUYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MATEpHANOB. T€Opus CTPOEHUS OPraHUYECKUX
coenunennii A. M. bytiepoBa, e¢ ocHOBHbIC TOJIOKEeHHI. CTpyKTypHBIE (HOPMYITBI
OpraHUYeCKUX BeliecTB. ['oMoyorus, nzoMepus. XMMHUUECKast CBSI3b B OPraHUYECKUX
COEMHEHUSX — OJJMHAPHBIE U KPATHbBIC CBSI3H.

[IpencraBiennie o kinaccuUKalUMM OpraHUYeckux BemiecTB. HomeHknaTypa
OpPraHUYeCKUX COCIMHEHUN (CUCTeMaTHuecKas) W TpUBUAJIbHBIC Ha3BaHUS

BAXKHEHUIIINX MPEICTABUTENEN KIIACCOB OPIraHUYECKUX BEIIECTB.
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3KCHepI/IMeHTaJ'IBHBIe MCTOJAbI HM3Y4YCHHA BCHICCTB W HUX npeBpameHHﬁ:
O3HAaKOMJICHUC C 06p3.3HaMI/I OPraHUYICCKUX BCHICCTB U MATCpUAJIaMU HAa UX OCHOBC,
MOJACIUPOBAHUC MOJICKYJT OPraHUYCCKUX BCIICCTB, Ha6JHOI[eHI/Ie H OIIMCAaHHC
ACMOHCTPALIMOHHBIX OIIBITOB II0 IIPCBPAIICHHUIO OPraHUYCCKHMX BCIICCTB IIpHU

HarpeBaHuH (IJIaBJICHUE, OOYTJIMBaHUE U TOPEHHUE).

Yraesopopoasl

AJNKaHBL: COCTaB U CTPOCHHE, TIOMOJIOTMUECKMHA psan. Meran M 3taH —
NpoCTeiIe TPEACTaBUTENIM aJKaHOB: (U3MUECKHEe M XUMHUYECKHE CBOMCTBa
(peakuuu 3aMelIeHUS W TOPEHHUA), HAXOXKIECHHE B TPUPOJE, TOIyYCHHE W
IpUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKHH psiA. DTWICH W TPONWICH —
OpoCTEeHIlINe MNPEACTABUTENN AJKEHOB: (U3WYECKHEe M XMMHUYECKHE CBOMCTBA
(peakuuyu  TUAPUPOBAHMS, TaJOTEHUPOBAHUS, TUApPATAlH, OKHUCIECHUA W
MOJIMMEPH3AITIH ), TOTyUYEeHUE U IPUMEHECHHE.

Ankanuensl. byrtaamen-1,3 u werwnOyranuen-1,3: cTpoeHue, BaKHeEHIIHe
XUMHUYECKHE CBOWCTBa (peakmusi monuMepusanuu). [lomydueHne CHHTETHYECKOTO
Kay4dyKa U pe3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTUYECKHUM psii. ALlEeTUIIeH —
OpOCTEHINK  TPEACTaBUTENh alKWHOB: COCTaB, CTpOeHHE, (UIHYECKUE W
XUMHUYECKHE CBONCTBa (pEakUuy THIPUPOBAHUS, TaJOTCHUPOBAHUS, THApPATAIUH,
rOpeHHsl ), MOJIyYeHHe U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MUYECKME U XUMUYECKHE CBOMCTBa
(peakuuu TaJoOreHUpPOBAaHUS W HUTPOBAHMS), MOJTYYEHUE U NpPHUMEHEHHE. T[OJyou:

CcOoCTaB, CTPOCHHUC, d)I/IBI/I‘-IeCKI/Ie 1 XMMHUYECKHE CBOMCTBA (DeaKHI/II/I raJOrcHupOBaHUA

)41 HI/ITDOBaHI/ISI) IMOJYUYCHHUEC M TNIPHUMCHCHUC. TOKCMYHOCTh ApCHOB. I'eneTnueckas

CBsA3b MCIKY YITICBOAOPOAaMHU, TPUHAJICKAIIUMHU K PA3JIAYHBIM KJIaCCaM.
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[IpupoaHble UCTOYHUKH YTIAEBOIOPOAOB. [IpupoiHbIif ra3 u momyTHbIE HEPTIHBIE
razel. Hegtb u e¢ mpoucxoxaenue. CriocoObl mepepaObOTKM HEPTHU: IMEpETOHKa,
KPEKUHI (TEpMHUYECKHI, KaTaJuTU4YeCKui), mnuposu3. IIpoaykTel mnepepaboTku
He(TH, UX TNPUMEHEHHE B MPOMBINUICHHOCTH W B ObITy. KamMeHHBI yromb
OPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOJbl W3Y4YEHUs BEUIECTB M WX IPEBpalICHUIL:
O3HaKOMJIEHHE C 00pa3llaMu MacTMacc, KayuyKoB U pe3uHbl; kKoyekuuu «Hedto» u
«YTONb»; MOJEIMPOBAHUE MOJEKYJ YIVIEBOJOPOJAOB M TAJIOT€HOIPOU3BOAHBIX;

ITPOBCACHHUC HpaKTHHGCKOﬁ pa6OTI>IZ IMOJIYYCHHUC OTUJIICHA U U3YUCHUC CTO CBOMCTB.

Pacuérnbie 3aJavun
Breruucnenus mo YPaBHCHHIO XUMHYECKOM PCaKIUU (MaCCBI, O6’béMa, KOJIN4YCCTBa
HCXOJHOI'O0 BCIICCTBA MM IIPOAYKTA PCAKOHUHU II0 HU3BCCTHBIM MACCC, O6’béMy,

KOJIMYCCTBY OAHOTO U3 HCXOAHBIX BCIICCTB NI ITPOAYKTOB peaKuI/m).

Kucsiopoacoaep:kamue opranudeckKue coeIuHeHUs1

[IpenenvHble OAHOATOMHBIE COUPTHL. METaHOJ U 3TAHOJI: CTPOEHUE, PUBHUECKUE U
XUMUYECKHE CBOMCTBA (peakiuy C aKTUBHBIMU METaJlIaMH, TaJIOT€HOBOJAOPOJaMH,
ropeHwne), mpuMeHeHrne. BogopoaHbIe CBSA3M MEXKy MOJICKYJIaMHU CIIUPTOB. [leficTBue
METaHOJIa ¥ ATAHOJIa Ha OPraHU3M YEJIOBEKA.

MHoroaToMHbI€ COUPTHI. DTUICHIIIUKOIb U TIUIEPUH: CTPOCHUE, (PU3UUYECKHUE U
XUMUYECKHE CBOWMCTBA (B3aMMOJACHCTBHE CO IIETOYHBIMU META/UIaMH, KaueCTBEHHAas
peakuMsT Ha MHOTOaTOMHbBIE CHHUPTHI). JlelicTBME Ha OpraHu3M 4YeJOoBeKa.
[IprimeHeHue ruuepruHa U STUIICHTIIMKOIIS.

®deHOo: CTPOEHUE MOJICKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTH
denona. [Ipumenenne gpeHomna.

Anpaerunbl u KeToHbl. Dopmanbaerua, aneTaibAeTu: CTpoeHue, (Ppu3ndeckue u
XUMUYECKUE CBOWCTBA (pEaKUMH OKHUCJIEHUS U BOCCTAHOBJIEHUS, KaueCTBEHHbIC
peakIum), MoJiy4eHue U IPUMEHECHHUE.
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AHGTOHZ CTPOCHUC, d)I/I3I/I‘-ICCKI/Ie 1 XMMHUYSCKHE CBOMCTBA (I)eaKHI/II/I OKHMCJICHUA "

BOCCTaHOBJIeHI/ISI), IMOJYYCHHMC M IPUMCHCHUC.

OnHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHUCIOTh. MypaBbuMHas U yKCyCHas
KHUCIIOTBI: CTpOeHHE, (PU3NYEeCKhe M XUMUYECKHE CBOMCTBa (CBOMCTBA, 0OIIME IS
KJlacca KUCJIOT, peakuus dTepudukaiym), nojydyeHue u npuMmeHenue. CteapuHoBas 1
OJIEMHOBAasA KHCIJIOThI KAaK MPEICTABUTENIN BBICIIUX KapOOHOBBIX KHCIOT. Mbula Kak
COJIU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBUE.

CrnoxHble 3QUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIPONN3 CIOKHBIX
a¢upoB. Kupel. 'mpponus xupos. Ilpumenenue xupoB. buosornueckas poib
KHUPOB.

VYrneBoabl: cocTaB, Kiaccu(uUKalMs yrieBoJOoB (MOHO-, IU- U MOJUCAXapHJbl).
['moko3a — mnpocTedMii MOHOCaxapul: OCOOEHHOCTH CTPOCHHSI MOJEKYIIbI,
dbu3uyeckre U XUMUYECKHE CBOMCTBa (B3ammopeiicTBue ¢ ruapokcuaoMm meau(ll),
OKHCJIEHHE aMMHauHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHue, OpokeHue
[JIIOKO3bl), HAXOXKJIEHHE B MpPUPOJE, NPUMEHEHUE, OHOJOoruyeckas poJb.
@ortocuHTe3. PpyKTO3a KAaK H30MEP IIFOKO3HI.

Caxap03a — NOPCACTABUTCIIb AUCAXAPHUAOB, THAPOJIM3, HAXOXJACHUC B IIPUPOAC H

IIPUMCHCHHC.

Kpaxman wu unemmono3a kak mnpupoanble noiaumepbl. CTpoeHue Kpaxmalia u
uemunono3bl.  du3nueckue M XMMHYECKHME CBOWCTBAa Kpaxmana (THApOJIu3,
KaueCTBEHHAas pEaKIUsl C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4Y€HUs BEIIECTB M HUX [PEBpalICHUN:
MPOBE/ICHUE, HAONIOJCHUE W ONHCAaHWE JEMOHCTPALMOHHBIX ONBITOB: TOpPEHHUE
CIIUPTOB, KAUECTBEHHbIC PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE ATaHOJA
okcunoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJICHCTBHE TJIUIEPUHA C
ruapokcuiom Menu(ll)), anpaeruoB (OKMCIEHWE aMMHAYHBIM PACTBOPOM OKCHA
cepedpa(l) u ruppoxcumom Mmenu(Il), B3anmoelicTBe KpaxmMaja ¢ HOJIOM);

POBEJICHNE TPAKTUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOU KUCIIOTHI.
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PacuéTHble 3a1aun
Brruucnenus mo ypaBHEHHI0O XUMHYECKOW peakIuu (Macchl, 00beMa, KOJIUUYECTBA
HCXOJHOTO BEIIECTBA WJIM TMPOAYKTa pPEaklIMU MO0 HM3BECTHBIM Macce, 00BEMY,

KOJIMYCCTBY OJHOT'O U3 NCXOJHBIX BCIICCTB UJIH ITPOJYKTOB peaKumI).

A30Tc0l[ep>lcaume OPraHnveCKMe COCIANHCHUA

Awmunbl. MeTunaMuH M aHUJIMH: COCTaB, CTPOCHHUC, d)I/ISI/IquKI/IC U XUMHUYCCKHC

cBOMCTBA (FrOpEeHHUE, B3AMMOJIENCTBHUE C BOJIOU M KUCIOTAMHU).

AMHWHOKHUCIIOTHI Kak aM@oTepHble OpraHudyeckue coeauHeHus. duznueckue u
XUMUYECKHE CBOMCTBAa aMHUHOKHMCJIOT (Ha mOpuMepe TIUIMHA). buosorndeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkn kak mOpUpOJHBIE BBICOKOMOJICKYJISIpHBIE —coequHeHus. llepBuunas,
BTOpUYHAs M TPETUYHAS CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, IEHATYpallMsl, KAYECTBEHHBIC PEaKIIMK Ha OCJIKH.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHUsI BEIIECTB W WX MPEBPAIICHUI:
HAOJIIOICHUE W ONHUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpalusi OCJIKOB MpH

Harp€BaHWH, IBECTHBIC pCaKInN OEJIKOB.

BricokoMouieKyJIsIpHbIE COeIMHEHU S

OCHOBHbIE TIOHSITUS XHUMHHM BBICOKOMOJIEKYJISIPHBIX COEAWMHEHUI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPHU3AIUU, CPEIHSS MOJEKYJspHas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJAPHBIX COEAUHEHUN —
NOJIMMEPHU3ALIMS U TTOJIMKOHEHCALIHS.

[InacTMaccel (HOJ'II/IBTHJ'IGH, IIOJHUITPOIIMIICH, ITOJMBHMHHWIXJIOPHU, HOJ'II/ICTI/IDOJ'I).

HarypajapHblii W CHHTETHYECKHE Kavuykd (OYyTaaIuEeHOBBIN, XJOPOOPEHOBBLIA U

W300PEHOBHIN). BookHa: HarypalbHbIE (XJIOMOK, MIEPCTh, MIEIK), MCKYCCTBEHHBIE

(areTaTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KAITPOH U JIaBCaH).
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OKCHEepUMEHTAIBHBIE METOJIbI W3Y4YEHHUs BEIIECTB W WX IPEBpaICHUI:
O3HAaKOMJIEHHE C 00pa3laMu TPHUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIacTMAacC,
Kay4qyKOB.

MexnpeaMeTHbIE CBA3H

Peanuzanus MeXNpeaMETHBIX CBA3CH MpU U3YYEHUH OpraHuyeckod xumuu B 10
KJIACCE OCYIIECTBIISIETCS Yepe3 HCIOJIh30BAaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUH, TaK W TMOHATHUM, SBISIOMIMXCS CUCTEMHBIMH JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIE TIOHATHS: SIBJICHUE, HAy4YHBIA (DaKT, THUIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KJIacCHU(pUKALMS, MEPUOAUYHOCTh, HAOIIOJCHUE,
U3MEpEHUe, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusnka: mMaTepus, YHEPTUsA, Macca, aToM, JJICKTPOH, MOJICKYJa, YSHEPTEeTUICCKUI
YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3MUECKHE
BEJIMYUHBI U SUHUIIBI NX U3MEPCHHUS.

buonorusi: kierka, opraHusMm, Ouocdepa, oOMEH BEHIECTB B OpPraHHU3ME,
dboToCcHHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (O€JIKH, YIJIEBOIBI, KHUPBHI,
(hepMEeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIC IOPOJILI, TOJE3HBIC HCKOMAeMbIe, TOILUINBO,
pecypchl.

TexHo0THs: MUIIEBBIE MPOAYKTHI, OCHOBBI PAIlMOHAIIBHOTO MUTAHUS, MOIOIIIHE
CpelCTBa, IEKAPCTBEHHBIE U KOCMETUYECKHE MperapaThl, MaTePUAIIbl U3 UCKYCCTBEH-

HBIX Y CHHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUSI» YTIAYBJIEHHBIA YPOBEHD

Teopernyeckne 0CHOBbI OPraHMYEeCKONH XUMHMHU

[IpeameT w 3HAYEHHE OPTaHUYECKOW XMMHH, TPEJCTaBICHWE O MHOT000pa3uu

OPTraHUYECKUX COCIUHECHUMN.
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DJEKTPOHHOE CTPOCHUE aTOMa YIIepoja: OCHOBHOE M BO30YKICHHOE COCTOSHUA.
BaneHTHple BO3MOXKHOCTM aroma yriepoga. XHMHUYECKass CBSI3b B OPraHUYECKUX
coequHEHMUsIX. Tumbl THOPUAN3AIMN aTOMHBIX OpOuTasnel yriaepoaa. MexaHU3MBI
o0pa3oBaHMsI KOBAJICHTHOW CBs3U (OOMEHHBIH W JTOHOPHO-AKIENTOPHBIN). THIIBI
NepeKpbhIBaHUs AaTOMHBIX opOuTaneit; 6- u m- cBa3u. OauHapHas, IBOMHAs U TpOWHas
cBs3b. CrocoObl pa3pbiBa CBA3CH B MOJIEKyJax OpraHudeckux BemiecTB. [loHsTue
0 CBOOOJIHOM pajuKalie, Hykjieoduie u anekTpodue.

Teopus ctpoeHus opraHnueckux coenrHeHuii A. M. ByTiiepoBa U cOBpeMEHHBIE
MPEACTABICHHUS] O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHHSI OPraHUYECKUX
coelMHeHU. MoJlieKynsipHble U CTpYKTypHble (opmysbl. CTpyKTypHbIE (HOPMYIIbI
Pa3IMYHBIX BUJOB: Pa3BEPHYTAsl, COKPALLICHHAs, CKEJIETHAS.

N3omepus. Buael n3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

DneKkTpoHHbIe 3(PPEKThI B MOJIEKYJIaX OPTaHUYECKUX COCIMHEHUN (MHIYKTUBHBIN
Y ME30MEpPHBII 3P PEKThI).

[IpencraBnenue o Kiaccu(UKAMM  OPTaHUYECKUX BemecTs.  llonsTue
o ¢yHkumroHanbHoU rpymnme. ['omonorus. 'omonoruueckue psaasl. CucreMarrndeckas
HOMeHKJIaTypa opranuueckux coeauHennii (IUPAC) u TpuBuasibHbIe Ha3BaHUS
OTZIEJBHBIX IIPEICTABUTEIICH.

OcobeHHOCTH W KJIacCU(PUKaLMsS OpPraHUYecKux peakiuil. OKUCIUTENBHO-
BOCCTAHOBHUTEJIbHBIEC PEAKLIMU B OPTaHUYECKON XUMHH.

OKCNEepUMEHTAIbHBIE METOJbl H3Yy4Y€HUs BELECTB M WX MpEeBpalICHUI:
O3HaKOMJIEHHE C 00pa3llaMy OpraHMYECKUX BEIIECTB U MaTepualaMHd Ha MUX OCHOBE;
ONBITHl N0 MPEBPAIICHUID OPTraHUYECKUX BEIIECTB NpPU HAarpeBaHuu (IUIABJIECHUE,
oOyriMBaHHEe M TOPEHHUE); KOHCTPYMPOBAHUE MOJENICd MOJEKYJI OPraHUYeCKUuX
BELLECTB.

YriaeBoaopoasl
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Anxanpl. ['omMonornyeckuii psn  ankaHoB, oOmias (Gopmyia, HOMEHKIATypa
3
U M30MEpHsl. DIIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKaHOB, Sp -

ruOpuau3anys aTOMHBIX OpOUTalIel yriaepoaa, 6-cBa3b. KoHdopmepsl. duznyeckue

CBOMCTBA aJIKAHOB.
XUMHUYECKHE CBOWCTBA aJKaHOB: pEaKIMU 3aMCICHHS, H30MEpHU3allNH,

ACTUAPUPOBAHHNA, HHUKIIM3allUW, ITHPOJIN3da, KPCKHWHIA, TI'OPCHUAI. HDeI[CTaBJ'IeHI/IC 0

MEXAaHM3ME PEAKLIMK PaJIMKAJILHOIO 3aMEILICHMS.

Haxoxnenune B mpupoae. CriocoObl moaydeHUs U TPUMEHEHUE aJTKaHOB.

Huxnoankanel. O6mas opMyna, HoMmeHKIatrypa W uzomepus. OcoOeHHOCTH
CTPOCHHUSA M XUMHYECKUX CBOMCTB MaJIbIX (IIMKJIOMPONAH, IUKIOOYTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, UKJIOTeKCaH) IuKIoanikaHoB. CrocoObl MOTyYeHUs U MPUMEHEHUE
[IUKIIOATTKAHOB.
Ankenbl. ['oMonormueckui psii ajJkeHoB, oOmas ¢Gopmyia, HOMEHKJIATypa.
DNEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKCHOB, SP THOPHIM3ALIAS
aTOMHBIX oOpOuTaneil yriaepona, o- U 7- cBI3u. CTPYKTypHAs W TeOMETpHUUYECKas

(umc- TpaHc-) n3oMepust. Pu3nyecKkre CBOMCTBA AJIKEHOB.

XHUMHMYECKHE CBOMCTBA: pCakiuyn IMPUCOCAMHCHNA, 3aMCIICHHUA B O-IIOJIOKCHHUC

IPU JBOMHOM CBSI3M, NMOJMMEpU3ALMNA U OKUCHeHus. [IpencraBiaeHue o MexaHu3Me

peakimu __ 31eKTpoduiabHOro  mpucoenuHenus.  [IpaBunmo  MapkoBHUKOBA.

KauecTtBeHHbIE peakiuy HA JBOWHYIO CBS3b.
CniocoObl MOJTy4YeHHs U TPUMEHEHUE AJIKEHOB.
Anxanuenbl. Knaccudukanus ankagueHOB (CONPSKCHHBIE, HW30JUPOBAHHbIE,

KYMYJUPOBaHHbIE). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHMS M XUMHYECKUX CBOMCTB

CONPSKCHHBIX AUEHOB, 1,2- u 1,4npucoenunenue. [lonumepusanus conpsiKEHHBIX

JHUCHOB. Crioco0mbI IMOJIYUYCHUA U IIPUMCHCHHUC AJIKaITUCHOB.
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Anxunbl. ['OMOJOTHYECKHUN psA aTKUHOB, oO0mas ¢opMmyiaa, HOMEHKIATypa
U U30Mepus. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3alMsl aTOMHBIX opOuTaneil yriepoaa. @u3nuecKre CBOMCTBA AIKMHOB.

XHUMHUYECKUE CBOMCTBA: peakuuu MIPUCOETUHEHHS], JUMepHU3alnn
U TPUMEpU3alUK, OKUCIeHN. KUCIOTHRIE CBOKCTBA AJIKWHOB, NMEIOIIMX KOHLIEBYIO
TPOMHYIO CBsI3b. KaueCcTBEHHBIE pEAKIINNA HA TPOMHYIO CBS3b.

Crioco0bI oTyyeHus: U IPUMEHEHNE AJIKMHOB.

ApomaThuecKkue yriieBoJaopoAsl (apeHbl). I'oMoorudyeckuil psija apeHoB, oOuias
(dopmMyna, HOMEHKIIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE

MOJICKYJIbI OeH30a. [IpaBuio ApOMaTHN4YHOCTH, IIPUMCPBI APpOMATHYCCKHUX

coenHeHur. u3nyueckne CBOMCTBA APEHOB.

XVWMHYECKHE CBOICTBA O€H301a M €ro TOMOJIOTOB: pPEaKkUWH 3aMEelEHUs
B OEH30JbHOM KOJbIE U YIJIEBOJOPOJHOM paJUKaie, PEaKIUH MPUCOCIUHEHMUS,

OKHCJICHHME TOMOJIOTOB OecH30JIa. [IpeacraBaeHUe O  MEXaHUM3ME  peaKIMi

IEKTpOGMIbHOrO 3amemieHus. lIpeacraBieHne 00 OpPUEHTHPYIOLIEM JEHCTBUU

3aMecTuTeNe B OEH30JbHOM KOJIbLIE Ha TNpUMEpPE aJKWIbHBIX paJMKaJloB,
KapOOKCUIIbHOM, THIPOKCUIIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB T'aJIOT€HOB.

Oco06eHHOCTH XMMUYECKUX CBOMCTB cTUpoa. [lonmrmepusanus ctupoa.

Crioco0bI osTyyeHust ¥ MPUMEHEHHE apOMaTHUYECKHUX YIJIEBOJOPOIOB.

[Tpupoausiii ra3. IlonytHeie HedTsHble Ta3pl. HedTh W e€¢ mnpoucxoxxiaeHue.
KameHnHblii yroib v MpOIyKThI €ro nepepadoTKH.

Cnocobbl  mepepaboTku  HedTHU:  TEpPEeroHka, KPEeKUHT  (TePMUYECKUH,
KaTamuTU4deckuii), pudopmunr, nupoius. [Ipomaykrsl mnepepaboTku HedTH, UX
NPUMEHEHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckasi CBA3b MEXKY PA3IMYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

DJIEKTPOHHOE  CTPOEHUE  TAJIOTEHIPOM3BOJHBIX  YIJIEBOAOPOJOB. Peaknun

3aMCIICHUA rajJJorcda Ha THAPOKCOrpyIy, HUTPOT'PVIIILY, NUAaHOI'PVIIILY,

aMuHorpynmny. JleficTBue Ha raJIoreHNpPOU3BOIHBIE BOJHOTO U CIUPTOBOTO pacTBOpa
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I]_IéJIO‘—II/I. BBaHMOHCﬁCTBHe AUTAJIOTCHAJIKAHOB C MAar"ucM H ITHHKOM. [lonsiTue O

MCTAJNIOOPTAaHNYCCKUX COCIMHCHUIX. Hcnonw3oBanue raJIOrCHIIpOn3BOJHBIX

VTIIEBOJOPOAOB B OBITY, TEXHHUKE W TIPU CHUHTE3€ OPTAaHUYECKHUX BEIIECTB.

DKCNepUMEHTATBHBIC METOBl M3YUYEHUS BEIIECTB M MX MPEBPAICHUN:; U3yUeHUE
(GU3NYIECKUX CBOWMCTB YIJIEBOJOPOJOB (PacTBOPHUMOCTH), KAa4ECTBCHHBIX pPEaKIIHiA
YIJIEBOJIOPOIOB PA3IMYHBIX KJIACCOB (0OeclBeYMBaHKE OPOMHOM MM MOJAHOUM BOJBI,
pacTBopa TIepMaHTaHaTa KaJlus, B3aUMOJCHCTBHE alleTWIEHA C aMMHAYHBIM
pactBopoM okcuaa cepebpa(l)); kauecTBeHHOEe OOHaApyKEHHE yTiepojaa U BOJIOpOJia
B OpraHWYECKHWX BEIIECTBAX; ITONyYCHHUE OTHJICHa W W3yYE€HHE €ro CBOWCTB;
o3HakoMJieHue ¢ KosuiekiusmMu «Hedts» um «Yromawsy, ¢ oOpasnamu miacTmacc,
KayqyKOB Y PE3UHBI; MOJICIIMPOBAHUE MOJICKYT yTJIEBOIOPOIOB
U TaJIOTEHIIPOU3BOHBIX YTIEBOAOPOIOB.
Kucaopoacoaepxaiue oprannieckue coeMHeHUs1

[IpenenbHble OqHOATOMHBIE CTUPTHI. CTpOSHUE MOJEKYJ (Ha MpUMEPE METaHOoJa
u 9TaHona). ['omonoruueckuit psan, obmas dopmyna, H30MepUs, HOMEHKIATypa
u kinaccudukanus. dusmyeckue CBOMCTBA MPENETbHBIX OJHOATOMHBIX CIUPTOB.
Bomopoansie cBS3u MEX Ty MOJIEKYIaMHU CITUPTOB.

XVMHUYECKHE CBOWCTBA: PEAKIMW 3aMEIICHUs, JeruapaTaliid, OKHCIICHUS,
B3aMMOJICUCTBHE C  OPraHMYECKUMH W HEOPTaHMYECKHUMH  KHUCIOTaMH.

IIpencraBieHre 0 MEXaHU3ME PEAKIINNA HYKICOMWILHOTO 3aMelieHus. KayecTBeHHas

peakius Ha OJIHOATOMHBIE CHUPTHL. JleHiCcTBHE ATaHOJA M METaHOJIa HAa OpPraHU3M
yenoBeka. CriocoObl MOTyYeHUsI U IPUMEHEHHE OJTHOATOMHBIX CITUPTOB.

[Ipocteie »dupbl, HOMeHKNaTypa u uzoMepusa. OcoOeHHOCTH (U3UYECKUX
Y XUMHUYECKUX CBOMCTB.

MHOroaToMHbBIE€  CIUPTHI —  ATUICHIVIMKOIL U riaulepuH.  dusnueckue
Y XMMHUYECKUE CBOWCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJICHCTBUE C OpPraHUYE€CKUMU

U HCOPraHNM4ICCKUMHU KHUCJIOTaMH, KAYCCTBCHHAA PCAKIIMA HA MHOIOATOMHLBIC CITUPTEI.
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HeiictBue Ha opranu3sM 4yenoBeka. (CnocoObl MMOJTy4YeHUs M NPHUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@®enosr.  CrpoeHME  MOJIEKYJbl,  B3aMMHOE  BIUSHUE  T'HMAPOKCOTIPYIIIbI
u OeHzonpHOrO sigpa. dusmueckue cBoicTBa (peHona. OCOOCHHOCTH XUMHUYECKHX
cBoiicTB (enona. KauecTBeHHble peakuuun Ha (eHona. TokcMyHOCTH (peHomna.
Crioco0s1 mosyueHus u npumMeHeHue ¢enona. denondopmanpaeruasas cMoia.

KapOoHusbpHbIe COCIUHEHHS] — albJAETHABl U KETOHBL. JJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Tpynmbl. ['omMonoruueckue psiabl albJeruI0B M KETOHOB, OOmIas
dopmyna, u3oMmepuss U HOMEHKIarypa. @Du3Myeckue CBOWCTBA  aJbJETHJIOB
1 KETOHOB.

XVMMHYECKHE CBOWMCTBA QIBJETUIOB M KETOHOB: PEAKLUUU IPUCOCIUHEHUS.

[IlpencraBieHnre O MEXaHU3ME pPEAKIUN  HVKICODHUIHLHOTO IMPUCOETUHEHMS.

OxuclieHHe albJEeru0B, KAayeCTBEHHbIE peakuMu Ha anbaerugpl. CrnocoOsbl
NOJIYYECHMS U IPUMEHEHUE AJIbJIETUI0B U KETOHOB.

OOHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBbIE KHUCIOTh. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHUCIIOT. M3oMepust 1 HOMeHKIaTypa. duznueckrue cBOWCTBA
OJIHOOCHOBHBIX TpPEAENbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3M MEXKIY
MOJIEKYJIaMHU KapOOHOBBIX KHUCIIOT.

XVMHUUYECKHE CBOWCTBA: KUCJIOTHBIE CBOWMCTBA, PEAKIUs ATEPUPUKALNU, PEAKIIUU
C YYaCTHEM YTJIEBOJOPOIHOTO paJHKaa.

Oco0eHHOCTH CBOMCTB MYpPaBbUHOU KUCIIOTHI.

[ToHsiTHE O MPON3BOIHBIX KAPOOHOBBIX KUCIOT — CIIOXKHBIX d(hUpax, aHTHAPUIAX,

TaJIOTCHAHTIMApKUaaXx, aMuaax, HUTPHUJIax.

Muoroo0pa3ue KkapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HENMpeACTbHBIX
1 apOMaTHYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX
kuciot. [IpeacraButeny BICIINX KapOOHOBBIX KHCIIOT: CTCAPUHOBAS, TAIbMATHHOBAS,

OJICMHOBAs1, JUHOJICBA], JUHOJCHOBAA KUCJIOTHI. Crioco0On1 IMOJIYUYCHHUA U IIPUMCHCHHC

KapOOHOBBIX KHCIIOT.
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Cnoxusie 3¢upsl. ['omonmormueckuit psang, obmas Qopmyna, u30MepHs
U HOMEHKJIaTypa. PU3NYecKHe U XMMUYECKHE CBOMCTBA: THUIPOJN3 B KUCIOU
U IIEJIOYHOM CpeJie.

Kupsl. Crtpoenue, QuU3MYECKUE U XUMUYECKHUE CBOMCTBA JKHUPOB: THUAPOIN3
B KUCJIOW U 1Ie04HOM cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPKAILIUX OCTATKU
HETIPEEIbHBIX JKUPHBIX KUCJIOT. JKUpBI B IpUpOLIE.

MpI14 Kak colM BBICHIMX KapOOHOBBIX KHCIOT, MX Moromiee aeiictBue. IloHsaTHe

O CMHTCTHYCCKHUX MOIOITHX CPCACTBAX (CMC)

OO011ast xapaKTEpUCTUKA YTIIEBOJIOB.

Knaccuduxanus yrieBogoB (MOHO-, IM- U MOJIUCAXAPUIBI).

MoHnocaxapuapl:  TJIIOKO03a, dpykTo3a, rajakTosa, pubo3a, JI€30K-
cupubo3sa. duznveckue CBOMCTBA Y HaXOXJICHHE B TIPUPOJIE.

®otocunte3. OnTuyeckas H30MCpPHIL. KOJIBLIaTO-HGHHaSI TaYTOMCpHA Ha ITPHMEPC

MOJICKYJIBI TJIFOKO3bI, IPOCKIIMU Xeyopca, o, B -aHOMCPBI I'TIOKO3bI.

XHAMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIUN C YYACTUEM CIUPTOBBIX U AJIbJAECTHIHON
Ipynn, CHOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpuMeHeHHe TIIOKO3bl, €€
3HAYEHHE B KU3HEAEATEIbHOCTH OpraHu3Ma.

Hucaxapuael:  caxaposa, MajbTO3a U JIAKTO3a. BoccranasnuBaronime
Y HEBOCCTAHABIIMBAIOIIME Jaucaxapuiapl. ['waponmns3 naucaxapunoB. Haxoxnenwne
B IIPUPOJIE U IPUMEHEHHE.

[Tonucaxapuapl: Kpaxmall, IVIMKOT€H M ILeiuTroi03a. CTpoeHue MaKpOMOJIEKYII
Kpaxmaja, IIIMKOTeHa U LeJUTH0103bl. PU3nuecKkue CBOMCTBA KpaxMasa U LUEJUTHOJIO03bI.
XVMMHUYECKHE CBOWCTBA KpaxMmaja: THIAPOJU3, KauyeCTBEHHAs pPEakUHs C HOJOM.
XYMMHYECKHE CBOMCTBA IEJUIIOJIO3bI: THAPOJIN3, MOJydyeHHE S(PUPOB LEIUIHONO3bI.
[TonsiTHEe 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).

OKCHNEPUMEHTAIBHBIE METOJbl W3Y4Y€HUs BELIECTB M WX IPEBpaALICHUIL:
PacTBOPUMOCTh PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJECHCTBUE 3TAHOJA C HATPHUEM,

OKHCJIEHHE 3TUJIOBOTO CIHUPTA B aIbJETHU] HA PACKAJICHHOW MEIHON MPOBOJIOKE;
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OKHCJICHHE JTUJIOBOTO CIMPTAa AUXPOMATOM Kaius (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPUATIOB); KAueCTBEHHBbIE pEaKIMU Ha ajbAeruyibl (C THAPOKCHUIOM
nuammuHcepeopa(l) u ruapokcugom meau(ll)); peakiust rauepruHa ¢ THAPOKCUIOM
Meau(Il); xumuyeckue CBOMCTBAa pacTBOPAa YKCYCHOM KHCJOTBI; B3aUMOJICHCTBHE
pacTBopa TIIOKO3bI ¢ TuspokcuaoM Meau(ll); B3aumonencTBre Kpaxmana ¢ HOJO0M;
pEIIeHNE IKCIIEPUMEHTATBHBIX 3a/1a4 1Mo TeMaM «CrupThl U heHoIb». «KapOboHoBEIC
KUCIOTHI. CIIOKHBIE APUPHD».

A30Tcoep:Kale OpraHudecKue coeJHHEeHUs

AMHUHBI — OpraHuyeckue Mpou3BoJHbIe aMmuaka. Kriaccudukanuss aMUHOB:
anupaTUuecKue U apoMaTUUECKue; IEPBUYHBIE, BTOPUUYHBIE U TpeTUYHbIe. CTpoeHue
MOJIeKyJ, oOmast dopmyia, u3oMepus, HOMEHKIaTypa U (uU3nueckue CBOMCTBA.
XUMHUYECKOE  CBOMCTBAa  anu(aTUYECKUX  aMUHOB:  OCHOBHBIE  CBOMCTBA,
ANKWINPOBAHKE, B3aNMOJICHCTBUE NIEPBUYHBIX AMUHOB C a30THUCTOU KucnoTou. Comm
ATKWJIAMMOHMUSL.

AHWIMH — TPEJCTaBUTEIb aMUHOB apoOMaTH4ecKoro psjaa. CTpoeHHue aHWIMHA.
B3anmHoe BiMsiHUE Tpynn aTOMOB B MOJIEKYJie aHWINHA. OCOOEHHOCTH XUMUYECKUX
CBOMCTB aHWIMHA. KauecTBEeHHbIE peakliuy Ha aHUJIUH.

CnocoObl monydyeHuss W MNpuUMeHeHue anudarudyeckux amuHoB. [lomydenue
aHWJIMHA U3 HUTPOOEH30I1a.

AmuHokuciotel. Homenknatypa u wuzomepus. OTIenbHbIE NPEACTaBUTENN O-

AMHMHOKHMCJIOT. TJIMIHWH, aJIaHUH, d)eHI/IHaJ'IaHI/IH, CCPHUH, TJIYTAMHWHOBAs KHCJIOTA,

JIU3HUH, THMCTCHH. OnTtnueckas H30MCpHsa  aMHUHOKHUCJIIOT. D-u  L-aMMHOKHCJIOTBI.

dusnueckre CBOWCTBA AMHHOKHCIIOT. XHMMHYECKUE CBOMCTBA AMHWHOKHUCIIOT Kak
aM(OTEepHBIX OPraHUYECKUX COCTUHECHUM, PEaKIus MOJMKOHASHC ALK, 00pa30BaHKe
MEeNTUIHONM CBs3U. buojormyeckoe 3HaueHHUE aMUHOKUCIOT. CHHTE3 W THAPOJIU3

IIENTHUIOB.
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benku kak mpupoaHble mnonuMepsl. llepBuyHasi, BTOpUYHAS H TpPETHYHAS
CTpykTypa OenkoB. XHMHYECKHE CBOWCTBa O€NKOB: THAPONU3, JeHATypaIus,
KAueCTBEHHbBIC PEAKIIMU Ha OCIKH.

IlonsTue 00 A30TCOACPKAIINMNX I'STCPOLUKINYICCKUX COCAMHCHUAX.

[IupuMHUAMHOBEIE M IIYPUHOBBIC OCHOBaHMA. HYKIJIIEMHOBBIE KHCIOTBI: COCTaB,

CTPOCHUC 1 OuoJiornyeckas POJIb.

OKCIEpUMEHTAIbHBIE ~METOJIbl M3YYEHHUS BEIIECTB U MX [PEBpAILCHUI:
pacTBopeHHe O€IKOB B BOJE; JICHATypalus O€JKOB TP HarpeBaHUU; I[BETHHIC
peakIuy Ha OCNKHU; PeIICHUE dKCIICPUMEHTAIBHBIX 3a7a4 110 TeMaM
«A3oTcoaepKale OpraHNuYeCcKUe COeIMHEHUs» U «Pacrio3HaBaHWEe OpPraHMYECKUX
COCITMHECHUI.

BbicOKOMOJIEeKYJISIPHbIE COCAMHEHUS

OCHOBHbBIC TIOHSATHSI XHMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEINECHb MOJIMMEPHU3ALMHU, CPEIHSIA MOJICKYJIApHas
Macca. OCHOBHBIE METOJBI CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHECHUM —

mojaumMepu3anusga H IIOJIMKOHICHCAIIHA. [IpeacraBiaeHUE O CTEPEOPErYISIPHOCTHU

u H&I[MOHCKVHHDHOﬁ CTPYKTYPE NMOJMMEPOB, 3aBUCHUMOCTD CBOMCTB IMOJHUMCEPOB OT UX

MOJICKYJIAPHOI'O M HAAMOJICKYJISAPHOIT'O CTPOCHM .

[lonumepnsle  matepuansl.  [lmactmacesl  (MOJAMATUIICH,  MOJMIIPOIMUJIEH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ,  MOJUMETUIMETAKpUIAT,  IMOJIUKApOOHATHI,
noJimdTUICHTepeTanar). Y Truiusaius u nepepadoTka miacTuka.

DOnacToMepbl: HaTypalbHbIA Kay4dyK, CHHTETUYECKHE KaydyKu (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIUKOHBI. Pe3nHa.

Bosniokna: HarypanbHbl€ (XJIOMOK, MIEPCTh, WICIK), HUCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KapoOH U JIaBCaH ).

[TouMepbl cnenMaabHOTO HA3HAYCHMS (TCd)J'IOH, KEBJIAP, JJICKTPOIPOBOAAIIINC

ITOJIUMCPHI, 6HOD&3J’I&I‘8€MHC HO.HI/IMGDBI).
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OKCHEpUMEHTAIIBHBIE METOJbl H3y4Y€HUs BELIECTB M WX IPEBpalICHUI:
O3HaKOMJIEHHE C 00Opa3liaMu NIPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB; pELIEHHE HKCIIEpUMEHTAJbHBIX 3adad Mno Teme «Pacrmo3HaBaHue
IJIACTMACC U BOJIOKOHY.

PacuéTHble 3a1a4u

HaxoxneHne MoneKkyasipHON (pOpMyIIbl OpraHMYECKOI0 COEIMHEHUS 110 MaCCOBBIM
JI0JISIM AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB; HAXOXKICHHE MOJEKYJIIpHOU (OopMyIibl
OpraHUYeCKOro COeauHEHUus 1o Macce (00bEMy) NPOIYKTOB CropaHus; IO
KOJIMYECTBY BellecTBa (Macce, 0O0bEMY) MPOAYKTOB pEaKUUM W/MIU HCXOJHBIX
BEIIECTB; YCTAHOBJICHHE CTPYKTYpPHOM (HOpPMyJbl OpPraHMYECKOro BEIeCTBAa Ha
OCHOBE €ro XHMMHUYECKHX CBOMCTB WJIM CHOCOOOB TOJYYEHHS; ONPEHEIICHHE JI0JIU
BBIXOJIa IPOAYKTA PEAKIIMU OT TEOPETUIECKH BO3ZMOXKHOTO.

MeknpeaMeTHbIE CBA3H

Peasmzannst MeXNpeaIMETHBIX CBS3€M NPU M3YYEHHM OPTraHWUYECKOM XUMUU
B 10 kjacce ocCymIeCcTBIsSETCS Yepe3 HCIOJIb30BaHHME KaK OOIIMX ECTECTBEHHO-
HAay4YHBIX IIOHATHWA, TaK W IIOHATUN, NIPUHATBIX B OTACJIBHBIX IpeaMeTax
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmMe ecTecTBEHHO-HAyYHbIE TOHSTHS: SBJICHUE, HAY4YHBIA (DAKT, TUIOTE3a,
TEOpHUs, 3aKOH, AaHalIW3, CHUHTE3, Kiaccuukanus, HaOIOJEHUEe, H3MEpPEHUE,
AKCIIEPUMEHT, MOJIEIb, MOJIETTUPOBAHMUE.

®u3uka: Marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTrETUYECKUI
YPOBEHb, BEIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHHUE BeUIecTBa, (hU3MUECKHe
BEJIMYMHBI, €IMHUIIBI U3MEPEHNUS, CKOPOCTbh, SHEPTHsI, Macca.

buonorusi:  kinerka, opraHu3M, 9SKocucTeMa, Ouocdepa, MeTabOIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(QHBIM M TeTepoTpOdHBIM THN NHUTaHUS, OpOKEHHE,
(dboTOCHHTE3, AbIXaHUE, OCTTKH, YTIEBOAbI, )KUPbI, HYKJIEUHOBBIE KHUCIIOThI, (DEPMEHTHI.

I'eorpa¢usi: mone3Hple UCKONAEMBbIE, TOILINBO.
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TexHonorus: IMUOICBBIC IMPOAYKTBI, OCHOBbBI PAalWOHAJIBHOI'O0 IIWUTAHWS, MOIOIIHC

CpcacCTBa, MaTCpUuajbl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJIACC «OBIIASA W HEOPITAHUYECKAS XHUMMUA»
BA30BbII YPOBEHbD
Teopernyeckne 0CHOBbI XUMHU

XuMudeckuil anemMeHT. AToM. Sapo atoma, M30TOIBL. DJIEKTPOHHAs 000JOUKa.
DHEpreTHYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OopOuTamu, S-, P-, d-2JIEMEHTHI.
OcoOeHHOCTH pacnpesesieHus] AJIEKTPOHOB MO OpOUTAIAIM B aroMax 3JEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOH(UTypalds aTOMOB.

Ilepnonnueckuit 3akoH u [leproguueckas cucreMa XuMU4eCKuXx dieMeHToB Jl. M.
MenneneeBa. CBs3p NEpUOAUMYECKOTO 3akoHa W Ilepuonnueckoil  CUCTEMBI
xumuueckux sneMmeHToB Jl. M. MenpaeneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XUMHUYECKHUX DJIIEMEHTOB H
o0pa3yeMbIX UMH MPOCTHIX U CJI0KHBIX BEIIECTB 10 TPYMIaM U MepuojiaM. 3HaUYCHUE
IIEPUOANYECKOrO 3aKOHA B PA3BUTUH HAYKHU.

CrpoeHue BemiecTBa. XUMHUUYECKas CBsI3b. BUIbI XUMUYECKOU CBSI3U (KOBAJICHTHAs
HEeMNoJsipHass M TOJspHas, HOHHAas, MeTauinueckas). MexaHu3mbl 00pa3oBaHuUs
KOBQJIEHTHOM  XUMHUYECKOHM CBSI3M  (OOMEHHBII W JIOHOPHO-aKLENTOPHBIN).
Bopoponnas cBs3b. BaieHTHOCTB. DI€KTpOOTpULIATENBHOCTh. CTENEHb OKUCIICHUS.
MoHBI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYISIPHOIO M HEMOJEKYJSIPHOIO CTPOECHMS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. [HIBI KPUCTAUIMYECKUX PEIICTOK. 3aBUCHUMOCTb CBOMCTBA
BEILIECTB OT TUIA KPUCTAJUIMYECKON PELICTKH.

[lonatne o aucnepcHbIX cHUCTEMax. VICTHHHBIE W KOJUIOMIHBIE PACTBOPBI.

MaccoBasi 107151 BEIIECTBa B paCTBOPE.
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Knaccudukanus Heoprannueckux coeAuHeHuil. HomeHkiaTypa HEOpraHUYECKUX
BELIECTB. ['eHeTnYecKass CBs3b HEOPraHWYECKHX BEILECTB, IPUHAUICKAIUX K
Pa3JIMYHBIM KJIaCCaM.

Xumunyeckas peakius. Knaccupukanysa XUMHUECKUX peakluii B HEOPTraHUYECKOM
U OPraHUYECKON XMMHH. 3aKOH COXPAHEHUs MacChl BELIECTB; 3aKOH COXPaHEHUS U
IIPEBPAILECHUS] JHEPTUN IIPU XUMUUECKUX PEAKLIHIX.

CkopocTh peakiu, e¢ 3aBHCHUMOCTh OT pa3nuyHbIX ¢akTopoB. OOpaTuMbie
peakuuu. XuMHYecKoe paBHOBecue. DakTOppl, BIMAKOIIME Ha COCTOSHUE
xuMuueckoro pasHosecus. [Ipunuun Jle [larense.

Onektponutuyeckass auccouuanus. CuiibHble U ciiadble AIeKTpoiuThl. Cpena
BOJAHBIX pAacTBOPOB BEUIECTB: KHUCJAs, HEUTpaibHasA, Lieno4yHas. llonarue o

BOJOPOJHOM TIOKA3aTCJIC (DH) pacTtBopa. Peaknmu HMOHHOTO oOMeHa. FHQ[ZOJ’II/IZ’»

HEOPraHMYCCKUX M OPraHM4YCCKHNX BCIIICCTB.

OKMCIIMTEIbHO-BOCCTAHOBUTEILHBIC PCaKIH. [loHsiTHE 00 QJICKTPOJIN3C

pacIuIaBOB U pacTBOPOB coJiel. [ [puMeHeHne dIeKTPOoIn3a.

ODKCHEPUMEHTAIbHBIE METOABl HM3YYEHHS BEIIECTB M MX MPEBPAIICHUN:
neMoHcTpanus Taommi «llepuoandeckas cucremMa XuMHUYECKHX 3yemeHToB J.M.
MenneneeBay; H3yuy€HHE MOJCIECH KPUCTAIIMYECKUX PEIICTOK; HAOJIOJICHUE U
OMHCaHUE JEMOHCTPAIIMOHHBIX M JaO0OPaTOPHBIX OIBITOB (Pa3JIOKEHUE MEPOKCUIA
BOJIOpPOJA B NMPUCYTCTBUM KaTajlu3aTopa, ONPEAECICHUE CPEABbl PACTBOPOB BELIECTB C
MOMOIIBI0 YHUBEPCATILHOTO WHIMWKATOpPa, PEaKIMM HOHHOTO OOMEHA); MPOBEJICHUE
paKTUYECKON paboThl «BiusHue pa3iaudHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOUN

pEeaKLIm».

Pacuérnble 3axaun
Pacuetsl Mo ypaBHEHUSAM XUMHUYECKUX PEAKIUMH, B TOM YHUCIE TEPMOXUMHUUYECKUE

paC‘IéTBI, paC‘IéTBI C UCIIOJIb30BAaHHUEM ITOHATHUA «MaCCOBasi JOJIA BEIICCTBA».
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Heopranuyeckasi xumust

Hemeramnbl. Ilonoxkenne HemeramwioB B llepuogmyeckoli cHUCTEME XUMUYECKHUX
anemeHToB J[.MI. MeHneneeBa W OCOOEHHOCTHM CTPOEHHA AaTOMOB. PU3HUYECKHE
CBOMCTBAa HEMETAJUIOB. AJUIOTPOINHsS HEMETAIOB (Ha MpUMEpe KHUCIOpoia, CEphl,
docdopa u yriepona).

XUMUYECKUE CBOMCTBA BaXKHEHIIUX HEMETAUIOB (TaJlOreHoOB, CEphbl, a3oTa,
docdopa, yriepoaa 1 KpeMHHUSI) U UX COCAUHEHHUM (OKCUAOB, KUCIOPOACOAEPKAIINX
KHCJIOT, BOJOPOAHBIX COCIMHEHHH ).

[IpuMeHeHne BaKHEUIINX HEMETAIIOB U KX COEIUHEHUM.

Meramnel. Ilonoxkenne wetamioB B llepuoandeckoid cucteMe XUMHUUYECKHUX
anemeHToB JI. M. MengeneeBa. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. OOmue ¢usnyeckue cpoiicTBa MeTayyioB. CIiaBbl METaJJIOB.
DIIEKTPOXUMHUYECKUAN P HANIPSHKEHUN METAJIOB.

XUMHUYECKHE CBOMCTBA BKHEUIINX META/UIOB (HAaTpUi, KaJIUi, KaJbIIMH, MarHui,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCAUHEHUM.

OO6uue cnocoObl mojiydeHus: MeTauioB. Mertamnyprus. Koppo3us MeTaios.

Crioco0bl 3aTUThI OT KOppo3uu. [IpuMeHeHre MeTaIoB B ObITY U TEXHHUKE.

DKCIEpUMEHTANIBHBIE METOJIb U3YUYEHHUSI BELIECTB U UX MPEBPALLICHUI: U3yYEHUE
Koiekuun  «Metaimiel M CIUIaBbl»,  OOpa3lloB  HEMETAJIOB;,  pELICHHE
SKCIIEPUMEHTAJbHBIX 3aja4; HaOJIIOJAEHHE M OIMCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aUMOJICMCTBUE THUIPOKCHAA AIOMUHUS C pPacTBOpaMu

KHCJIOT U menoqeﬁ, Ka4CCTBCHHBIC PCAKIINHU HAa KaTHOHBI MeTaJ'IJ'IOB).

PacuéTHble 3a1aun

Pacuétel maccel BemiecTBa WM 00BEMa Ta30B IO HM3BECTHOMY KOJIMYECTBY
BCII[ECTBA, Macce WM OO0BEMY OJHOTO W3 YYacCTBYIOIIMX B PEaKIMH BEIICCTB;
pacueThl Macchl (00bEMa, KOJMUECTBA BEIIECTBA) MPOIYKTOB PEaKIMK, €CIIU OJTHO U3

BCIICCTB NMCCT IIPUMCCH.
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XHMHA H )KHU3HDb

Ponp xumMum B 0O0ECIEUEHMHM SKOJIOTHYECKOM, HSHEPreTUYECKOW U IUILEBOU
0€30MacHOCTH, Pa3BUTHH MEIUIMUHBIL. [lOHSATHE O HAyYHBIX MeETOJaX ITO3HAHUS
BEIIIECTB U XUMUYECKUX PEaKIIUH.

[IpencraBienuss 00 OOHMMX HAYYHBIX MNPUHIUIIAX MPOMBIIUICHHOTO MOJYy4YeHUS
Ba)KHEHIIINX BEIICCTB.

UenoBek B MUpPE BEIIECTB U MATEPUATIOB: BAXKHEUIIINE CTPOUTEIbHBIE MaTEPUAIIBI,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepuaabl s
AJIEKTPOHUKH, HAHOMAaTEpHalbl, OPTaHUYECKUE U MUHEPAJIbHbIE YI00pEHUSI.

XuMHsI H  3JI0pOBbE UEJIOBEKA: MpaBWja HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpernaparoB; MpaBuiia OE30MaCHOTO UCMIOJIb30BAHUSI MPENApaToB OBITOBON XUMHUH B
IMOBCEIHEBHOM KU3HU.

MeknpeaMeTHbIE CBA3H

Peanmzanus MeXNpeIMETHBIX CBS3EH NMPU M3YYEHUU OOIIEeH M HEOpPraHWYECKOU
xuMuHu B 11 Ki1acce oCcyIiecTBISICTCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTeCTBEHHO-
HAYYHBIX TOHATUH, TaK W MOHATHH, SBIAIOMIMXCS CUCTEMHBIMHU ISl OTIEJIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOT' O [UKJIA.

OO01uue ecTeCTBEHHO-HAayYHbIE TTOHSATUSI: HAyYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs,
aHaju3, CHUHTE3, KiacCH(UKAIUsi, IEePUOIUIHOCTh, HAOIIOACHUE, JKCIICPUMEHT,
MO/JICJINPOBAHUE, U3MEPECHUE, ABJICHUE.

®dusuKa: marepusi, dHEpPrus, macca, aToOM, DJIEKTPOH, MPOTOH, HEWUTPOH, HOH,
W30TOIl, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHb, BEIIECTBO, TEIO,
00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, (M3UYECKUE BEIUYUHBI U CAUHUIIBI UX
U3MEPEHUSI, CKOPOCT.

buonorus: kierka, opranusm, 3KocucTeMa, ormocdepa, Makpo- ¥ MHKPOIJICMEHTHI,
BUTAMUHBI, OOMCH BEIIICCTB B OPraHU3ME.

I'eorpadusi: MuHEpasbl, TOpHBIE TOPOJIbI, TMOJIE3HBIE HCKOIMAEMbIe, TOILIMBO,

PECYpCHI.
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TexHomorus: XuUMHUUYECKas IMPOMBINIJIICHHOCTb, MCTAJLIIYpIrus, IIPOHU3BOACTBO
CTPOUTCIIBHBIX MATCPHUAJIOB, CEIBbCKOXO03SMCTBECHHOE IMpOU3BOACTBO, IIHMIICBAA
IMPOMBIIIJIICHHOCTD, (bapMaHeBTI/I‘-ICCKaH IMPOMBIINIJIICHHOCTD, IMPpOU3BOACTBO
KOCMCTHYCCKUX  IIPCIIapaToB, IMPOU3BOACTBO KOHCTPYKHOHMOHHBIX MAaTCpPHAJIOB,

QJICKTPOHHAA IIPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.

11 KJIIACC «OBIIAA W HEOPITAHMYECKAA XUMMUSD»

YIAYBJEHHBINA YPOBEHD
TeopeaneCKne OCHOBbLI XMMHUHN

AtoMm. CocTaB aTOMHBIX AACp. XUMHYECKUM dJIEMEHT. M30TOmHI.

KopnyckyagpHO-BOJIHOBOM  AVaJIM3M, JIBOMCTBEHHAS OPUPOAA  DIECKTPOHA.

CTpOGHI/IC QJICKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBLIC YHMCJIA. 3H€pFeTI/ILIeCKI/Ie

YpPOBHM H TOAYpPOBHH. AToMmHbIe opOutamud. Kiaaccupukaius XUMHYECKHX
aJIeMeHTOB  (S-,p-,d-,f-amemenTs). PacmpeneneHue 9JEKTPOHOB 10  aTOMHBIM

Op6I/ITaJ'I}IM; IPUHIMI MHUHHMyMa HHepruu, npuHuun Ilaymu, npaBuino XyHpa.

DJIEKTPOHHBIE KOH(UTYpAIIUU aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO IMEPUOJIOB
B OCHOBHOM U BO30Y>KJIEHHOM COCTOSTHUH, DJIEKTPOHHBIE KOHPUTYpAIIH HOHOB.

IlonsaTue 00 DHCPrun HOHU3AllNN, JHCPIrumn CpoACTBA K 3JICKTPOHY.

DIIEKTPOOTPULIATEIIBHOCTb.

Ilepuognueckuit 3axkoH wu [lepnognueckas cucreMa XUMHYECKHX DIIEMEHTOB
. 1. MenneneeBa. CBs3b NMEPUOJUYECKOrO0 3aKOHA U lleproanyueckor CUCTEMBI
XMMHUYECKUX  JBJIEMEHTOB C  COBPEMEHHOM  TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTHIX U CIIOKHBIX BEIIECTB MO IPYIIaM U MepuojaM. 3JHAUCHHUE NMEPUOUYECKOTO
3akoHa [[. 1. Mennaeneena.

XuMHYECKast CBI3b. BHUAbl XUMHYECKOW CBSA3U: KOBAJCHTHAs, WOHHAsi,
MeTajndeckas. Mexanu3mbl 00pa3oBaHUs KOBAJIGHTHOM CBSI3U: OOMEHHBIM
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Y JOHOPHO-AKIENTOPHBIA. DHEpPrusi W JJIMHA CBs3U. [loJIIpHOCTH, HAapPaBIEHHOCTh
W HACBIIIAEMOCTh KOBAJEHTHOW CBaA3U. KparHele cBa3u. BopoponHas cCBs3b.
MeXMONEKyYIIpHbIE B3aUMOIECHCTBHS.

BaneHTHOCT, M BaJICHTHBIE BO3MOKHOCTH aTOMOB. rI/IGDI/II[I/BaI_[I/IH ATOMHBIX

opOutaneil. CBA3b 3IEKTPOHHOM CTPYKTYpPbl MOJEKYJI C HX T'€OMETPUUYECKUM
CTpOEHHUEM (Ha IIPUMEepe COCTUHEHUN YIEMEHTOB BTOPOTO MEPHOAA).
[IpencraBneHre O KOMIUIEKCHBIX coeAuHEHHsX. (CocTaB KOMIUIEKCHOTO HOHA:

KOMHHGKCOO6p330BaTCJ'IB, muranapl. KoopaunamumonHoe uuciao.  Homenkiaarypa

KOMIUJICKCHBIX COCJAMHCHHUI. 3HaYeHHE KOMILJICKCHBIX coeauHeHun. IlonsaTue

0 KOOpAMHAIIMOHHON XHMMUHM.

BemectBa ~ MOJIEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTpoeHHs.  Tumbl

KPUCTAUNIMYECKHUX PEIICTOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonsitue o AUCIICPCHBIX  CHCTCMaXx. HNctunHbie PaCTBOPBLI. IIpencraBiaeHue

0 KOJUIOUAHBIX pactBopax. CrnocoObl BBIPAKEHHUS KOHLEHTPALIMU PACTBOPOB:

MaccoBas JI0Ji1 BEUIECTBA B PAacTBOPE, MOJISIpHAs KOHIEHTpauus. HacelleHHbie
Y HEHACBILIICHHBIE PACTBOPHI, pACTBOPUMOCTh. KpHUCTamnoruaparsl.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. TpHUBUANIbHbBIC
Ha3BaHUs OTJEJIBbHBIX MPEJICTABUTENEH HEOPraHUUYECKUX BEUIECTB.

Knaccudukanus XuUMHUYECKUX pPEaKIMid B HEOPTaHUYECKOW M OpPraHuYecKou
XMMHUHU. 3aKOH COXPAaHEHUS MAacChl BEIIECTB; 3aKOH COXPAHEHHS W MPEBPAIICHUSA
SHEPTUU TPU XUMUYECKUX peakiusix. TermnoBble 3PHEKThl XUMHUYECKUX PEaKIIUA.
TepMOXUMUYECKUE YPABHEHUS.

CKopoCcTh XMMHUUYECKOUN peakiuy, €€ 3aBUCHUMOCTh OT pa3IUyHbIX (DAKTOPOB.
['omorenHsbIe U reTeporeHHble peakuuu. Katanns u karanu3aTopsl.

OGpatuMble M HeoOpaTHMbIE peaKlMH. XUMHUYECKOoe paBHOBecue. KoHcTaHTa

XUMHUYCCKOI'O PABHOBECHI. CDaKTOpBI, BIIUAOIINME HaA IIOJOXCHHUEC XHMHYCCKOI'O

PaBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHLIEHTPALUU BEIIECTB, YYAaCTBYIOIIHNX

B peakuuu. [Ipunuun Jle larense.
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SHCKTPOJII/ITHIIEECKSJI Aucconuanmsi. CunbHbIe U cialble QJICKTPOJIUTEI. CreneHb

JUucconuranuu. HMonnoe IIPOU3BCACHHNEC BOADBI. Cpe):[a BOJHBIX PACTBOPOB: KUCJIOTHA,

HeWTpanabpHas, menodHas. Bomopoansiii mokasarens (pH) pactBopa. ['naponus coneit.
Peakuuu nonHoro ooMeHa.

OKUCIUTETLHO-BOCCTAHOBUTENIbHBIE peakiuu. CteneHb okucieHus. OKUCIUTENb
U BoccTaHoBUTENb. lIpomecchl OKUCIEHUMS U BOCCTAHOBICHUS. BaxuHelune
OKUCIIUTEIM W BOCCTAHOBUTENH. MeETOJ 3JIEKTPOHHOTO OanaHca. IJIEKTPOIU3
pPacTBOPOB U PaCIJIaBOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHUS BEUIECTB W MUX MpPEBpalllCHUN:
pa3lioKEHUE TEPOKCHJA BOJOPOJA B TMPUCYTCTBUU KaTajauzaTopa; MOJENU
KPUCTAJUIMYECKUX PEIICTOK; MPOBEICHUE PEaKIMil MOHHOTO OOMEHA; OIpejeieHHe
cpeAabl PacTBOPOB C IOMONIbI0 HHAMKATOPOB; HW3YYEHHE BIMSHUS PA3TUYHBIX
(GakTOpOB Ha CKOpPOCTh XHMHUYECKOM PEaKIMU ¢ TMOJOXKEHUE XUMHUYECKOTrO
PaBHOBECHSI.

Heopranunyeckass xumus

[Tonoxxenne HemeTaiyioB B lleproanyeckoil cUCTEME XMMUYECKHX  AJIEMEHTOB
JI. 1. MenpaeneeBa U OCOOEHHOCTH CTPOEHUS UX aTOMOB. DU3MYECKHE CBOICTBA
HEMETAJVIOB. AJUJIOTPOIUS HEMETAUIOB (Ha TpuUMepe Kuciopoja, cepbl, (ocdopa
U yTIepo/a).

Bonmopon. Ilonydenuwe, ¢u3MYECKHE © XMMHUYCECKHE CBOMCTBA:  PEAKIIMH
C METaJUITaMH Y HEMETAJNIAMH, BOCCTAHOBUTENbHBIE cBOMCTBA. ['mapuabl. TominBHbIE
DJIEMEHTBL.

lanorensl. HaxoxneHue B IMpUpoE, CHOCOOBI  TOJNY4YEeHHS,  (HU3UUYECKUE
A XMMHUYECKHE CBOMCTBA. ['amoreHoBoopoapl. BaxkHeWme KUCIOPOACOACpIKAIIUE
COCIMHEHUs TaJoTeHOB. JlabopaTopHble W TPOMBIILICHHBIE CIIOCOOBI IMOTYYCHHS
rajgoreHoB. [[puMeHeHne rajoreHoB U UX COCTMHEHU.

Kucnopon, o30oH. JlaGopaTopHble U NPOMBIIUICHHBIE CIIOCOOBI  TOJYYEHUS

KHCJI0pOoJa. dusuyeckue M XMMHUYECKHE CBOMCTBA H IIPpUMCHCHHUC KHUCIIOpOaa
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1 030Ha. OKCHU/IbI U IEPOKCU/IBI.

Cepa. Haxoxzaenue B npupojie, ciocoObl MOIy4eHUs, (PU3HMUECKUE U XUMUUYECKHUE
cBoiictBa. CepoBomopos, cyabdumnsl. Oxcup cepri(1V), okcun cepri(VI). Cepaucras
U CepHasl KUCIOTHI U UX coiau. OCOOEHHOCTH CBOWCTB CEpHON KUCIOTHI. IIpuMeneHune
CEphI U €€ COCIMHECHUI.

Azot. Haxoxnenue B mpupoje, CocoObl ModydeHus], pU3nueckrue 1 XUMUYECKUe
cBoiicTBa. AMMMAK, HUTpUAbL. OKCUIbl a30Ta. A30THCTast U a30THAs KUCIOTBHI U UX
coiii. OCOOEHHOCTM CBOWMCTB a30THOM KHUCIOTHL. IIpuMeHeHHe a3oTra U €ero
COEIMHEHUM. A30THBIE y10OpEHUs.

®ochop. Haxoxaenue B IpUpoae, CHOCOObI  MOJMy4YEHUS, (PU3NUYECKHUE
u xumuueckue cBoictBa. Dochunasl u pochun. Oxcunbl docdopa, dochopHas

kuciora U e€¢ coim. MeradbochopHas m nupodocdhopHas KUCIOTHL, dhochopucras

u__dochopHoBatuctas kuciaotel. [Ipumenenue dochopa u ero coeauHEHUM.
®dochopHbie YI100peHHUs.

VYriepoa, HaxoxkaeHHe B MpUpoje. AUIOTporHble Moaudukanuu. Puznyeckue
U XUMHUYECKHE CBOMCTBA MPOCTHIX BEMICCTB, 00pa3oBaHHBIX yriaepoaoM. Oxcup
yrinepona(Il), okcun yrinepona(I'V), yrojibHas KuciioTa U €¢ COMu. AKTUBUPOBAHHBIN

yroyib, aacopoums. DymiaepeHsl, rpadeH, yriepoaHble HaHOTPYOku. [lpumenenue

MPOCTHIX BEIIECTB, 00OPa30BaHHBIX YIIEPOIOM, U €r0 COETUHEHHM.
Kpemuwmii. Haxoxnenuwe B mpupoje, CrnocoObl  TONy4eHHs, (U3HUECKUE
u xumudeckue cpoiictBa. Oxcupn kpemuusi(IV), kpeMHHEBash KHCIIOTAa, CUJIMKATHI.
[Iprmenenne KpeMHUS U ero coeauHeHnil. CTEKIIO, €ro MOIyYEHHE, BUABI CTEKIIA.
[Tomoxenune meramnoB B Ilepronnueckor CHUCTEME XHMHUYECKHX JJIEMEHTOB.
Oc00EHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK AaTOMOB METAJIOB.

PacnipocTpaHeHre XUMHUYECKUX YJICMEHTOB-METAJLIOB B 36MHOM KOpE.

OOmme (¢usnueckue CcBOWCTBa MeTawioB. [IpuMeHeHHME MeETaioB B OBITY
u TexHuke. CIIaBbl METaJIOB.

DNEeKTPOXUMHYECKUI psJl HanpspDKeHUH MeTauioB. OOIMe crnocoObl MOTydYeHUs
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METAJJIOB: TUAPOMETAILTYPrUsl, TUPOMETAILUIYPTHS, AleKTpoMeTamyprus. [lonsTue
0 Koppo3uu MeTauioB. CriocoObl 3alUThl OT KOPPO3UHU.

O6mass  xapakrepuctuka MetauioB |A-rpynnel  [lepuoanueckoid  cucTeMbl
XUMUYECKUX AJIeMEeHTOB. HaTpuii u xanuii: nonydeHue, GU3NUECKue U XUMUYECKUE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUMN.

O6mas xapakrepuctuka wmetamioB |IA-rpynner  Ilepuoaunudeckoil  cucTembl
XUMUYECKUX JIEMEHTOB. Maruuii M KaibIHii: MOTydeHne, GU3nIecKue U XUMHUIEeCKUE
CBOWCTBa, MPUMEHEHUE MPOCTHIX BEMIECTB U UX coeAuHEHUU. JKECTKOCTh BOJBI
U CIIOCOOBI €¢ yCTPaHEHUSI.

AMIOMHUHMI: TIOTy4YeHue, (PU3NYECKHE W XHMHUYECKUE CBOWCTBA, MPUMEHEHHE
IPOCTOTO  BEIIECTBA W €ro  coeAuHeHuil. AmdoTepHble CBOICTBA OKCHIA
Y TUJIPOKCHUA aTFOMUHMUS, TUAPOKCOKOMILUICKCHI alTFOMUAHMUSL.

OOmiass  xapakTepUCTHKAa  METAUIOB  MOOOYHBIX  moAarpynn  (B-rpymm)
[Teprnoan4ecKoO CUCTEMBI XUMUYECKHAX 3JIEMEHTOB.

OuU3NYECKUEe W XMMHUYECKHE CBOWCTBA Xpoma U €ro coeauHeHur. OKCHuabl
n ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U AUXpOMATHI, UX
OKHCIIUTEIIbHBIEC CBOMCTBA. [loyyeHrne u npuMeHeHrne xpoma.

OU3MYECKUEe U XMMUYECKUE CBOMCTBA MAapraHila U €ro coeaAuHeHui. Baxueimue
coenunenust mapranna(ll), wmapranna(IV), wapranna(VI) wu wmapranma(VIID).
IIepmaHranar kajuus, €ro OKMCIUTENbHbBIE CBOMCTBA.

OuU3MUECKUE W XHMHUYECKHE CBOMCTBA XKeje3a M €ro coeauHeHwil. OKCUpbI,
ruapokcunbl U comu xenesa(ll) u xenesa(lll). IMomyuenune u nmpumeHeHue xenesa
U €ro CIUIABOB.

Ou3MUEeCKUe U XMMUYECKHE CBOMCTBA Meau U ee coenuHeHuil. Ilomyuenue
Y IPUMEHEHUE MEJIU U €€ COECUHEHHUIA.

[uuk: nomydeHue, GU3NYECKUE U XUMHUYECKUE CBOMCTBA. AM(pOTEpHBIE CBONCTBA
OKCHJIa Y TUJIPOKCUJA IUHKA, THAPOKCOKOMIUIEKCHl LHMHKA. [IpuMeHeHue uuMHKa

U €ro COeIMHEHUM.
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OKCIEpUMEHTAIBHBIE METO/bl U3YYEHUS BEIIECTB U MX IPEBPALLECHUN: U3y4YCHUE
o0pa3IoB HEMETAIJIOB, TOpeHHue cepwl, gocdopa, kene3a, MarHusg B KHCIOPOJE;
U3y4YeHUE KOJUIEKIMM «MeTabl U CIIAaBb»;  B3aUMOJCHCTBHE  LIEIOYHBIX
U LICJIOYHO3EMENbHBIX  METaNIOB €  BOAOW  (BO3MOXKHO  MCIOJIb30BaHUE
BHJIEOMATEPUAIIOB); B3aWMOJCHCTBUME LIMHKA M JKEJ€3a C PacTBOPAMU  KHCJIOT
U IIEJI0YEH; KaYeCTBEHHBIE PEAKLMN HAa HEOPTaHMYECKUE AaHUOHBI, KATUOH BOJAOPOAA
Y KaTUOHBl ~ METAJUIOB;  B3aWMMOJEUCTBHE TUAPOKCHUIOB AJIIOMUHUSA U LIMHKA
C pacTBOpaMu KHCJIOT U IIEJIOYEH; pEelICHUE 3KCIEPUMEHTANBHBIX 3aJa4 10 TeMaM
«Tlanorens», «Cepa umee coenuHeHUs», «A30T U pochop M UX COECTUHEHUS»,
«MerTasibl TIIaBHBIX MOATPYIID, «MeTanibl TOOOYHBIX TOATPYIIID.

XHUMHUS U )KU3HD

Ponb xuMuu B o0ecrieyeHun yCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA.

[ToHATHE 0 HAYYHBIX METOAAX MTO3HAHUS U METOAO0JOTUN HAYYHOI'O UCCIIEIOBAHMS.

Hayunple npuHIMIBI OPraHU3alMy XMMHYECKOTO IPOU3BOACTBA. [IpombInuieHHbIE
CHOCOOBI MOJYYEHUs! BaXKHEHIIMX BEUIECTB (HA MpPUMEpE MPOU3BOJCTBA aMMHAKa,
CEpHOIl KHCIIOTHI, MeTaHoida). [IpombllIUIEHHBIE CHOCOOBI MOJMYYEHUS METAJIOB
U CIUIaBOB. XUMHYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpeNbl M €ro IOCIEICTBUS.

HDO6J'IGM3 HeDeDa6OTKI/I OTX0JOB H 1TOOO0YHBIX IIPOAYKTOB. Ponnb XUMHNHU

B 00€CTICUCHUH PHEPIeTHUECKOM 0e30macHOCTH. [IpUHIIMIIBI «3ETICHON XUMHIY).

XuMUs ¥ 310pOBBE YETOBEKA. JIekapcTBeHHbIEe cpeacTra. [IpaBuiia ncnonp3oBanus
JIEKapCTBEHHBIX IpEnapaToB. Pojab XuMuu B pa3BUTUU MEIUIMHBI.

XUMUSl TUIIM: OCHOBHBIE KOMIIOHEHTBHI, MHIIEBbIe Ja00aBku. Poib xumuu
B 00€CTICYEHUH MHUIIEBOM 0€30MacHOCTH.

Kocmernueckne wu mapdromepHsie cpeactBa. beitoBas xumus. [IpaBuna
0€30I1acCHOr0 UCTIOJIb30BAHUSI MPENApaTOB OLITOBON XMMHH B TTOBCETHEBHOM JKU3HHU.

XuMusi B CTPOMUTENBCTBE: BAXKHEWILME CTPOUTEIbHbIE Marepuaibl (LEMEHT,
OCTOH).

XUMUS B CETLCKOM X03s1iicTBe. OpraHnyeckre U MUHEpaIbHbIE YI00pEHHUS.
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COBpGMGHHBIG KOHCTPYKIOMOHHBIC MATCpHaAJIbl, KpPACKH, CTCKJIO, KCpaMHKa.

Marepualibl 415 SJISKTPOHMKHA. HaHOTEXHOIOrHH.

PacuérHble 3a1a4u

Pacuétel: maccel BemecTBa WiIM 00BEMa Ta30B 10 HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIIUU BEIICCTB; MAcChI
(o0BEMa, KOTMYECTBA BEIIECTBA) MPOMAYKTOB PEAKIIUH, €CIIA OJTHO M3 BEIIECTB UMEET
MIPUMECH; MacChl (00BEMa, KOJMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH, €CITH OJHO U3
BCIISCTB JaHO B BHJIC PacTBOpa C OINPEACICHHOW MAacCOBOH JIOJNICH PacTBOPEHHOIO
BEIIIECTBA; MACCOBOW JIOJIM U MOJISIPHON KOHIIEHTPAIMK BEIIECTBA B PACTBOPE; TOJIH
BBIXO/Ia MPOAYKTA PEAKIIMH OT TEOPETUUECKU BO3ZMOMXKHOTO.

MexnpeaMeTHble CBA3H

Peanuzanus MeXnpeaMETHBIX CBSI3€W MPU HU3yYEHUU OOIIeH M HEOpraHuyecKon
xumuu B 11 Kiacce oCcyiiecTBIseTCs Yepe3 UCIOIb30BaHUE KaK 00X €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHATHHA, TPHUHATHEIX B OTACHBHBIX TIPEIMETax
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTecCTBEHHO-HAyYHBIC TOHSTHS: SBJICHUE, HAYYHBIM (akT, TUIOTE3a,
TEOpHUsi, 3aKOH, aHaJIM3, CHUHTE3, KiaccCHUUKAIMsa, NEePHUOIUYHOCTh, HAOIIOJEHUE,
HU3MEpPEHHE, DKCIIEPUMEHT, MOJIEITb, MOICIIUPOBAHUE.

duznka: MaTepusi, MUKPOMHUP, MAKPOMHP, aTOM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOTBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, YHEPTETUYECKUI YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSHUE BEIECTBA, WICANbHBIA a3, (HU3NYECKUE BEITUUUHBI,
€IMHUITBI NU3MEPEHHMSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: kierka, opraHu3M, 3KocHUCTeMa, Owocdepa, MeTadoIn3M, MaKpo-
U MHUKPODJIEMEHTHI, OCJIKH, KUPbI, YIJIEBOJbI, HYKJICHHOBBIC KHUCJIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB U TTOTOK SHEPTHH B DKOCHCTEMaX.

['eorpadusi: mMuHEpasbl, TOpPHBIE MOPOJBI, TOJE3HBIE HCKOMAeMbIe, TOILIMBO,

pECypCHI.

TexHomorus: XuUMHUYECKas IIPOMBINIJICHHOCTb, MCTAJUIYpPrusda, CTPOUTCIILHBIC
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MaTCpHUaJlbl, CEIBbCKOXO03SMCTBEHHOE IMPpOU3BOACTBO, IIMIICBAA IIPOMBIIIIICHHOCTD,
@apMaHeBTHHECKaﬂ IIPOMBINIJICHHOCTDb, IIPOU3BOJICTBO KOCMCTHYCCKUX IIPCIIapaToOB,
IMPOU3BOACTBO KOHCTPYKIHOHHBIX MATCPHUAJIOB, JJICKTPOHHAA IIPOMBIIIIICHHOCTD,

HAHOTCXHOJIOI'NHU.
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3. TEMATHYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKUX YACOB, OTBOAUMBIX HA
OCBOEHME KAKJIOU TEMbI, 1 BO3MOKHOCTDb UCITIOJIb3OBAHUA 110 9TOU TEME 30P 1 I1IOP, KOTOPBIE
ABJAIOTCA YYEBHO-METOANYECKUMU MATEPUAJIAMU

10 kadace

Ne HaumenoBanue pasnenos, KosmmuectBo vacos DNeKTpOHHBIE CIIHCOK HTOTOBBIX crocod
INIaHUPYCMBIX PE3YJIbTAaTOB

/1 TEM Bcero | Konrponsnele | IIpaktuueckue (poBLIE) PYCMBIX pesy OLCHKH

5 5 0BDAZOBATCILILIE C yKa3aHUEM JTaroB MX ATOCOBEIX
Ad00ThI ad00ThI

Y Y p dbopmupoBanus IUIaHHpYeE

pPECYPChI MELX
pe3ysbTaT

OB
Paznen 1. Teopernueckune ocHOBBI opranudeckoii xumuu (3 1)\(99)

1 1.1 Tlpenmer opranuueckoi | 1 (3) 1 bubnuoreka [JOK c(OpMHPOBAHHOCTD [IpakTnue
XUMHH: €€ BO3HMKHOBEHHE, https://m.eds00.ru/7f413b38 | npencrapnenuii: o| cKas
pa3BUTHE ¥  3HAYCHHE B XHEMHYECKOR pabora
MOJYYCHHH HOBBIX BEIHIECTB U COCTABIIAIOMIEH
MaTepuaoB. i

€CTECTBEHHOHAYYHOM
1.2 Dnexmpounoe cmpoenue
KapTHHBI MHUpPa, POJIK
amoma yanepooda: OCHO8HOe U
8030YHCOEHHOE COCMOsAHUAL. XUMHUH . B MOSHaHMH
Banenmuovie B03MOANCHOCIU SBJICHAN  TIPUPOJBL, B
amoma yenepooa. Xumuueckas opMupOBaHHH
CBs13b 8 Op2aHUYEeCKUX MBIIIICHUS U KYJIbTYPbI
COEeOUHEHUSIX. JMYHOCTH
Tunwvl eubpuouzayuu amomMHuIxX BIIAJICHIE CHCTEMOH | pemieHHe
opbumanei yenepooa. XUMHUYECKHX 3HaHMH, | y4eOHBIX U
1.3 Mexanuzmuvl obpazosanus KOTOpast BKJTIOUaeT: | TPAKTHKO-
KOBANEeHMHOU C8:3U (0OMEHHbIU OCHOBOIIOJIATAFOIIHE OPUEHTHUPO
u  OOHOpHO- TOHSTHS BaHHBIX
3a1a4;
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akyenmopHwii). Tunvi c(OPMHUPOBAHHOCTH - YCTHBIN

nepekpvl8aHus AMOMHbBIX yCTAHABIMBATH onpoc;

opbumanei; o- U T - C8A3U. MPUHAJIEKHOCTD -pereHune
W3Yy4YEHHBIX OPraHMYeCKuX | yUYEOHBIX
BELIECTB [0 MX COCTaBy U | MPAKTHKO-
CTPOEHUIO K | OPHEHTHPO
OnpeaeIeHHOMY BaHHBIX
KJaccy/rpyriie 3a1a4;
COEIMHECHUM

2.1 Teopus cTpocHUs C(hOPMHUPOBAHHOCTH - YCTHBIN

OpPraHUYECKUX COCTMHEHUN A. YMCHUA NPpUMCHATE | OIIPOC,

M. bytnepoBa, €€ OCHOBHbIE MOJIOKCHUS TEOPHH | -pellICHUE

nosiokeHust. CTpyKTypHBIE CTPOCHHUsSI ~ OPTaHHYECKUX | y4eOHBIX

(hopMyITBI OPraHUYECKUX BemiectB A. M. Bytieposa | u

BemiecTB. ['omosorus, ISt 00BsICHEHUS | TPAKTHKO-

nzoMepusi. XuMU4ecKas CBsI3b B 3aBUCUMOCTH CBOWCTB | OPHCHTHP

OpPTaHHYECKUX COCAMHCHUSIX — BELIECTB OT MX COCTaBa M | OBAHHBIX

OJIMHAPHBIE U KPATHBIE CBSA3H. G- CTPOEHUS; 3aKOH | 3a]1ay;

u m-cBsi3u. JlabopaTopHbIit bubmuorexa [JOK COXpaHeHHs Macchl

OIIBIT: — MOJIEJIUPOBAHUE 1(3) https://m.eds00.ru/7f413b38 | BemecTs;

MOJIEKYJT OpraHUIECKIX chOpMHUPOBAHHOCTH

BEIIECTB. YMEHUI  XapaKTepu30BaTh

2.2 Oounapmas, 08otiHas u COCTaB, CTPOEHHE,

mpotinas cesa3b. Cnocobul (u3nUECKrue ¥ XUMUYECKHE

paspulea cesazell 8 MOJeK)1ax CBOMCTBA TUITHYHBIX

Op2aHU4ecKux eewecms. npecTaBuTeNEH

Touamue o c60600HOM Pa3IMYHBIX KJIACCOB

paouxare, HyKieoguie OpraHUYECKUX BEUIECTB

u anekmpodghuse. chOpMHUPOBAHHOCTH

2.3 Cmpyxmypusie gpopmynvl

YMCHI/If/i XapaKTCpru30BaTh
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PA3TUYHBIX 8UO08. CKEeNEeMHAsL.
Buowt uzomepuu: cmpyxkmypnas,
NPOCMPAHCBEHHAS.
Onexmponnvie 3¢hghexmoi 6
MONEKYIax OP2aHU4eCcKux
coeOuHeHUtll (WHOYKMUBHBLUL U
Me30MepHblll d¢hhexmbl).

COCTaB, CTpOCHHUE,
(U3UYECKUE U XUMHUUECKUC
CBOMCTBA

[Ipencrasnenue o
KJ1accU()UKALUU OPraHUYECKUX
BemecTB. HoMenknarypa
OpPraHUYECKUXCOCTUHEHUN
(cucremaTuueckas) u
TpPUBHAJIbHBIC HA3BAHUS
BAKHEUILNX IPEACTAaBUTEIEH
KJIaCCOB

OpPraHUYECKUX BEILECTB.

Ocobennocmu u knaccugpuxayus
OpeaHUYeCcKux

peakyuil. OkuciumenbHo-
B0CCMAHOBUMETIbHbIE PEAKYUU 6
OpeaHUYEeCKOU XUMUU.

DKkcnepumenmanvHblie Memoobvl
U3yuenus 6ewecms u ux
npespaujeull. KauecmeeHHoe
0OHapyiceHue yenepooa u
8000p00A 8 OP2AHUYECKUX
gewecmeax. Boiuucnenus:

— onpedeneHue
MONEKYNAPHOU hopmyTbl
OpPeaHUYECKO20 geugecmsa

1(3)

bubmnoreka [JOK
https://m.edsoo.ru/7f413b38

c¢(hOopMUPOBAHHOCTh
YMEHUI HCIIOJIb30BaTh
XUMHYECKYI0  CHUMBOJHUKY
JUTST COCTaBJICHUS
MOJIEKYJISIPHBIX u
CTPYKTYPHBIX
(pa3BepHYTOH,
COKPAIICHHOM)
c(hopMHUPOBaHHOCTH
YMEHUi yCTaHaBJIMBATh
MPUHAIICKHOCTD

W3YYEeHHBIX OPTaHHMYECKUX
BEIICCTB 110 MX COCTaBYy U
CTPOCHUIO K
OTpeeICHHOMY
KJIacCy/Tpyrire
COEJIMHEHU I
c(hopMHUPOBaHHOCTH
YMEHHS ONPEACIATh BHIIBI
XUMHUYECKOH CBSI3U B
OpraHMYECKUX
coeMHEHUIX (OIMHAPHEIC
1 KpaTHbIC); KOBaJICHTHAS U
HWOHHAs CBS3b, G- U -
CBSI3H, BOJIOPOHAS CBSI3b

- YCTHBIN
OIIpOC;
-peleHue
y4eOHBIX
"
MPAaKTHUKO-
OpPHUCHTHUD
OBaHHBIX
3ajay;
MUCbMEHH
BII OIIPOC
(camocros
TeJNbHas
paborta)
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no MaAccoevim 00iAM
J1eMeHmoe, exod;m;ux 6 eco
cocmas.

Paznen 2

. Yraesogopoani (14)\(40)

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKHM pAI.

Meran u 3TaH — npocTenire
MPEACTABUTENH AJIKAHOB!
¢bu3nveckne CBOMCTBA.

Homenxnamypa u uzomepus
anKanos. neKmpoHHoe u
NPOCMPAHCMBEHHOE CMPOeHUe
MOJIeKY]l AIKAHO8, SpS-
2ubpuouU3aYUs AMoMHbIX
opbumannei yenepooa,

o-ce:3b. Kongopmepoi.

Lemoncmpayus: Quzuueckue
CB0UCMEA AIKAHO8

(pacmeopumocms).
IIpaxmuueckas paboma
Ne 1. Ilonyyenue memana u

usydernue eco ceotlicms.

1(3)

bubmuorexa [JOK
https://m.edsoo.ru/7f413b38

c(hopMUPOBaHHOCTH
YMEHUSL ONpENeNisTh BUABI
XUMHUYCCKOM CBSI3U B
OpTraHUYECKUX

COeIMHEHUSX (OIMHApHBIC
U KpaTHbIE); KOBaJICHTHAS U
WOHHas CBA3b, G- U P-
CBA3H, BOJIOPOIHAA CBA3b

c(hopMHUPOBaHHOCTH

YMEHUS MPUMEHATH
MOJIOKEHUS TEOpHU
CTPOGHUS  OPraHMYECKHX
Beulects A. M. bytneposa
IS 00BsACHEHUS
3aBUCHUMOCTH CBOWCTB

BCIICCTB OT HMX COCTaBa H

CTPOEHHUS; 3aKOH
COXpaHEHUs Macchbl
BEIIECTB;
c(hopMHUPOBaHHOCTH
YMEHUI  XapaKTepu30BaTh
COCTaB, CTpOEHHE,

(’pmnqecxne N XUMHYCCKHC

CBOMCTBaA TUIIAYHBIX
MIpEeACTABUTEINICH

Pa3IUYHBIX KJIaCCOB
OPTaHUYECKUX  BEIIECTB:

- YCTHBIN
OIIpoC;
-penieHue
y4eOHBIX
u
MIPAKTUKO-
OpPUEHTHP
OBaHHBIX
3ajauy;
MUChMEHH
BII OIIPOC
(camocrost
TeabHast
pabora)
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aJIKaHOB

MertaH ¥ 3TaH — XHUMHUYECKHE
CBOMCTBA (peaKIUy 3aMEIICHUS
Y TOPEHHUS ), HAXOXKJICHUE B
pUpoe,

MOJTyYCHUE U TPUMEHECHHE.

XMMHNYECKHE CBOMCTBA aJIKAHOB:

HM30MEepHU3alliH,
I[GFI/IZIpI/IpOBaHI/Iﬂ, IUKJIIN3alu,
MAPOJIN3a, KPEKUHTA.
IIpeacraBneHEe 0 MEXaHU3ME

peakiuii
DAIMKAIBHOTO 3aMEIIEHUSL.

Luxnoanxanvl. Obwas
gopmyna, Homenkramypa u
uzomepus. Ocobennocmu
CMpOeHUs. U XUMUYECKUX
CBOUCME MANBIX (YUKIONPONAH,
YUK00ymau) u 0ObIYHBIX
(Yyuxnionenmau, YUKI02eKcam)
yuxnoanxanos. Cnocoowi
NOTYYeHUs. U

npumMeHenue YUKIOAIKAHOB.

1(3)

bubmnoreka LIOK
https://m.edsoo.ru/7f413b38

c(hopMUPOBaHHOCTH
YMCHHI  XapaKTepU30BaTh
COCTaB, CTpOCHHE,
(HU3UYeCcKre U XUMHUICCKUE
CBOMCTBaA THIAYHBIX
MpeJicTaBUuTENeH
Pa3IMYHBIX KJIaCCOB
OPTaHWYECKUX  BEIIECTB:
aJIKaHOB;
c(hopMHUpPOBaHHOCTH
YMEHHS XapaKTephu30BaTh
HCTOYHUKH
YIJIEBOJIOPOTHOTO CHIPhSI
c(hopMHUpPOBaHHOCTH
YMEHUH BIaJE€Th CUCTEMOM
3HaHUA 00  OCHOBHEIX
METOJIax HAy4HOTO
MO3HAHMSI, HUCIOIb3yEMbIX
B XUMHHM TpU HU3YYCHHUU
BEIIECTB M XUMHYECKUX
SIBIICHHI

- YCTHBIN
OIpOC;
-penieHue
y4eOHBIX
u
MIPAKTUKO-
OpPUEHTHP
OBaHHBIX
3ajauy;
MUCHbMEHH
BII OIIPOC
(camocros
TeIbHAs
paborta)
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copMHUPOBAHHOCTh - YCTHBIN
€HUI BIAaJETh CUCTEMOH | OIIPOC;
AJIKEHBI: COCTaB ¥ CTPOCHUE, yMen poc
N — 3HaHMH 00  OCHOBHBIX | -PEIIICHUE
pur. Drmics u MeTozax HAY4YHOTO | y4eOHBIX
npoﬁnﬂeH __ mpocreiimme HO3HAHMS, HCIOJIb3YEMBIX | U
' B XUMHH IIpU M3Y4YCHHHU | IPAKTHKO-
MIPEACTABUTENH AJIKEHOB:
(usHuccKue cBolcTRa BEIICCTB M XHUMHYECKHX | OPUEHTHP
' SIBJICHHIA OBaHHBIX
I SN bubnuorexa [JOK chOpMHUPOBAHHOCTH 3a1ay;
S sp p puousay 1(3) https://m.eds00.ru/7f413b38 | ymennit nmamupoBath W | -
amomHwvIx opbumareu o
P BBINIOJIHSITh ~ XUMUYCCKHUH | TMCbMEHH
yenepooa, o- U T~ CBA3U. .
9KCHEPUMEHT BIi1 OIpOC
(camocros
Buruucnenus: — naxoorcoenue
. TeIbHas
MONEeKYIAAPHOU hopmyibl paGora)
OpP2aHUYeCcK020 cOeOUHeHUsl No )
Mmacce (06vemy) npooykmos npakTHuec
C2Opanusi. Kas
pabota
DTUJIEH U TPOIUIIEH — C(hOpMHUPOBAHHOCTH - YCTHBIN
XUMHUYECKHUE CBOUCTBA (PEaKIK YMEHUH ~ XapaKTepH30BatTh | OIMpPOC;
TUAPUPOBAHUSA, cocras, CTPOCHHME, | -pelIeHue
raJIOTeHUPOBAHMS, TUIpaTAIIIH, (usnuecKre ¥ XUMUYECKUE | yUeOHBIX
OKHCIICHUS U TIOJMMEpHU3allnn), cBoiicTBa THIIHYHBIX | U
MOJTydeHUE U TIPUMECHECHHE. Bu6morexa LIOK npecTaBuTeNeH MPaKTUKO-
HOJTNOTEK
[TpakTuueckas pabota Pa3IMYHBIX KJIACCOB | OPUEHTHUD
1(3) https://m.edsoo.ru/7f413b38
Ne 1. ITonyuyenue >TuieHa u OpPraHM4eCcKUX BEIIECTB; OBaHHBIX
W3Yy4YEHUE €ro CBOMCTB. copMHUPOBAHHOCTH 3a/1ay4;
YMEHUMI NIPOBOAUTH | -
Xumuueckue ceoticmea aiKeHos: BBIYHCICHUS 1o | MHCbMCHH
3ameweHus 8 o~ NoJodNCeHUue npu XUMHUYCCKUM yPaBHEHUSIM; | bIM OINPOC
osotinotl cesazu. [lpedcmasnenue c(hopMUPOBAHHOCTh (camocrost
YMEHUH BIaJeTh CUCTEMOU | TEIbHAS

O MexXaHusme peaxkyuu

71



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

INeKMPOPUILHO2O 3HaHMH 00  OCHOBHEIX | paboTa)

NPUCOCOUHEHUSL. MeTofax Hay4HOTO | -
MO3HaHUA, UCIOJIb3YCMbIX HpaKTI/Iqu

Tema 6. I'anocennpouzsoonvie B XMMHMH TIpU M3Y4YCHHHU | Kas

y2ﬂ€6000p0006 (] yac u3 4) BEUIECTB U XUMHUYECKHUX pa60Ta

OnekmporHoe cmpoenue SIBJICHUH

2a102eHONPOU3B0OHBIX

Y2neeo0opo0os. [lemoncmpayus:

Dusuueckue ceolcmea

V211e8000p0008

(pacmeopumocms)

Y211e8000pP0008.

JlabopaTopHbIil ONBIT:— chOpMHPOBAHHOCTH - YCTHBI

MOJIETTUPOBAHUE MOJIEKYI YMEHHIi BIAJETh CHCTEMOH | OIpOC;

YIJIEBOJIOPOIOB U 3HaHUii 00  OCHOBHBIX -peleHue

raJIOTeHOMPON3BOIHBIX MeTo/Iax Hay4HOTO | y4eOHBIX

Berancnenus mo ypaBHEHHUIO MO3HAHWs, WCIOJIb3YEMBIX | 1

XUMHUYECKOHN peakiuu (Macchl, B XHMHH 0PH H3YYCHHH | IPAKTUKO-

00BEMa, KOJTMYECTBA HCXOIHOTO BEIIECTB ¥ XHMHYECKHX | OPHEHTHUD

BEIIECTBA WU TPOAYKTa SIBJICHHUIA, OBaHHBIX

€aKIIUH TI0 U3BECTHBIM Macce c(hOpMHUPOBAHHOCTH 3ajay;
E6LéMy, KOJIMYECTBY OJHOTO 1/1’3 bubsmorexa [1OK Bgl)aII[)GHI/II:I CHCTEMOIi | - ,
1(3) https://m.edsoo.ru/7f413b38 .

WCXOJTHBIX BEIIECTB 3HaHUH 0 | MUChMEHH

WJIH TIPOJTYKTOB PEAKITHH ) €CTECTBEHHOHAYYHBIX BII OIIpOC
METOJIax MTO3HAHUS (camocrost

Xumuueckue c8oticmea aiKeHos: chOpMHUPOBAHHOCTH TenbHAast

3amMeujeHusl 8 0~ NOJOHCeHUe npu yYMEHHI cobmonats | pabota)

osotinot ceszu. [lpedcmasnenue npasuia HOJIE30BAHUA | -

0 Mexanusme peaxyuu XUMHUYECKON Tocynod U | IPaKTH4eC

NEKMPOPUNLHO2O 71a00paTOPHBIM Kast

npucoeouHeHus. 06opy10BaHHEM pabora
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Tema 6. I'anocennpouzsoonvie
y2neeo0opo0os (luac uz 4):
Onekmponnoe cmpoenue
2a102eHONPOU3BOOHBIX
V2ne8o00po0os. [lemoncmpayus:
Qu3zuueckue ceolicmea

V211e8000p0008
(pacmeopumocms)
Y211e8000p0008
JlabGopaTopHbIil OIBIT:— c(OpPMHUPOBAHHOCTb - YCTHBIN
MOJIETTUPOBAHUE MOJIEKYI YMEHHUI cobmoaTh | ompoc;
YIJI€BOAOPOIOB U IIPaBUIIA HOJIb30BAHHKS | -pEIICHUE
rajoreHONPOU3BOTHBIX XAMUYECKON MOCYIOW | | yueOHBIX
Brrancnenus mo ypaBHEHUIO 71abOpaTOPHBIM u
XUMHUYECKOHN peakiuu (Macchl, 000pyI0BaHHEM MPAKTHKO-
00beMa, KOJTUYECTBA UCXOTHOTO c(OPMHUPOBAHHOCTH OpUEHTHP
BEIeCTBa WU TPOAYKTa YMEHHH IUTaHHPOBAaTh H | OBAHHBIX
peaKHI/II/I 110 U3BE€CTHBIM MacCcCe, BBINIOJIHATH XUMUYECKUH 3aaa4,
00BEMY, KOJIMYECTBY OJIHOTO U3 9KCHEPUMEHT -
HCXOJHBIX BEUIECTB bubnuorexa [JOK c(OpPMHUPOBAHHOCTh MUCbMEHH
WIH TIPOJTYKTOB PEaKIUH) 1(3) https://m.eds00.ru/7f413b38 | ymenuii KPUTHYECKH | BIF OIpocC
AHAJU3MPOBATH (camocrost
Tema 6. ['anocennpouszgoonvie XUMHUYICCKYTO TeIbHasA
yeneso0opo0os (2 uac uz 4): UH(POPMAIIHIO, pabora)
Peaxyuu 3amewenus eanocena MOJyYyaeMyl0 W3 pasHbIX | -
Ha zquOKcogpynny, HUCTOYHUKOB IMPpAKTUICC
HUMPOZPYNNY, YUAHOSPYNNY, Kasd
pabota

AMUHOSDYNNY.

Tema 6. ['anocennpouszgoonvie
V2ne8o00po0os (3 uac usz 4):
Jleticmsue na

73



https://m.edsoo.ru/7f413b38

2a102eHNPOU3BOOHBIE BOOHO20
U  CRuUpmoso2o  pacmeopa
wenoyu.

Bzaumooeiicmeue
0U2AN02EHANKAHO8 C MACHUEM

Ankanuensl. byranuen-1,3 u
MeTUII0yTa ueH-
1,3: cTpoenue.

Anxaouenwi: U301Upo6aHHbvle,

xkymyauposarnvie. Ocobennocmu

INEKMPOHHO2O CIPOEHUS U
XUMUYECKUX CEOUCE
CONPANCEHHBIX OUEHOB,
1,2- u 1,4npucoeounenue.

Cnocobvl nonyuenus u
npumeHeHue aiKaoueHos.

1(3)

bubmuorexa [JOK
https://m.edsoo.ru/7f413b38

CdopMUPOBAaHHOCTH
yYMEHHI COOTI0AaTh
npaBuiIa 9KOJIOTMUYECKH
11eJIeCO00pa3HOTO
MOBEJCHUSA B OBITY H
TPYJOBOH JESITEILHOCTH B
LEJSIX COXPAHEHHsI CBOETO
3I0POBbSI U OKpYXKaroulei
MIPUPOJIHON CpeJIbl
c(hopMHUPOBaHHOCTH
YMEHUH BIaJE€Th CUCTEMOU
3HAHMH 00  OCHOBHBIX
MeToaax HAY4YHOT'O
MO3HAHMSI, HUCIOIb3yEeMbIX
B XUMHUHM TpU HU3YYCHHUU
BEIIECTB M XMMHYECCKUX
SIBIICHUI

- YCTHBIN
OTIpoC;
-pereHue
y4eOHBIX
"
MPAaKTUKO-
OpPHEHTHUD
OBaHHBIX
3ajauy;
MTUCHMEHH
BII OIIPOC
(camocrost
TeJbHas
pabora)
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copMHUPOBAHHOCTh - YCTHBIN
YMEHHI HPOBOUTE | OIPOC;
BBIYHCIICHHS o | -pelreHue
AUIKAJIHCHBI: BaKHEHIIIHE XUMHYECKUM yPaBHEHHSM | yUeOHBIX
XUMHYECKHE CBOMCTBA (peaKius 1
nonuMepu3zaun). [lomyuenue TPAKTHIKO=
CUHTETHYECKOTO KaydyKa EH6HHOTeKa LIOK OpHCHTHD
N https://m.edsoo.ru/7f413b38 OBaHHBIX
pe3unbl. JIabopaTopHBIil OMBIT:
3ajauy;
— O3HAaKOMJICHHE C
oOpa3namu IacTMacc, )
MUCHbMEHH
Kay4yKOB U PE3HHBI. it orpoc
(camocros
TeIbHAs
pabora)
c(OPMHUPOBAHHOCTh - YCTHBIN
Tema 6. ['anocennpouszgoonvie yMEHHH HPOBOAUTE | OTPOC;
V2ne6000p00os (4 uac usz 4): BBIYUCIICHHS 1o | -peleHue
Tousamue o XAMHWUYECKAM YPABHEHUSAM y4eOHBIX
MemanioopeaHudeckux chOpMHUPOBAHHOCTH u
coeounenusx. Hcnonvsosanue yMEHHUI BIaJeTh CHCTEMOH | IPAKTHKO-
2a102eHNPOU3BOOHBIX 8 DbIMY, bubmnoreka [JOK 3HaHMI 00  OCHOBHBIX | OPHEHTHP
mexHuKe u 6 1(3) https://m.eds00.ru/7f413b38 | meromax HAyYHOTO | OBAHHBIX
XUMUYECKOM CUHme3se. MO3HAHUSI 3ajauy;
c(hopMHUPOBaHHOCTH -
Buiuucnenus: onpedenenue oonu YMEHUI IUTaHUPOBAaTh H | MMCbMEHH
8b1X00a NPOOYKMA BBINOJIHATE  XMMHYECKUH | BIA OTIPOC
peaxkyuu om meopemuiecku SKCIIEPUMEHT (camocTost
B03MOHCHOZO. TenbHAast
pabora)
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AJIKMHEBIL: COCTaB U 0COOEHHOCTH
CTPOCHUSI, TOMOJIOTUYECKHUH PS/I.
ALIETUJIEH — NPOCTEUIIHI
MpEeACTaBUTENb AIKUHOB:
COCTaB, CTPOCHHUE,

¢du3nveckue CBOMCTBA.

OnekmponHoe u
NPOCMPAHCMBEHHOE CMPOEHUE
MOJIeKYl AIKUHO8, Sp-
2ubpuoU3aYUsL AMOMHbBIX
opbumanneu y2nepooa.
Xumuueckue ceovicmea:
oumepuzayuu U mpumepuzayu,
oxucnenus. Kucnomnuie
CB80UCMBA ANIKUHO8, UMEIOUUX
KOHYEeB8Y10 MPOUHYIO C8:3b.
Kauecmeennvle peaxyuu: na
MPOUHYIO CB53b,
g3aumooeticmaue ayemuiena ¢
AMMUAYHBIM PACMEOPOM OKCUOA

cepeopa(l).

Ipaxmuyeckasn paboma Ne 3.
Tonyuenue ayemunena
U U3yyeHue e2o C60UCms.

1(3)

bubmuorexa [JOK
https://m.edsoo.ru/7f413b38

c(hopMUPOBaHHOCTH
YMEHUH IUIAHUPOBATh U
BBINIOJIHATD ~ XUMHWYECKUH
IKCTIEPUMEHT
c(hopMUPOBaHHOCTH
YMEHUU KPUTUYECKHU
aHAJIM3HUPOBATH
XHMHYECKYIO
nH(POPMAITHIO,
MOJy4aeMyl0 U3 Ppa3HbIX
HCTOYHHKOB
c(hopMHUpPOBaHHOCTH
yMeHHI cOOTI0AaTh
npaBuiIa 9KOJIOTHYECKU
1eIeco00pa3HoTo
MOBEACHUSA B OBITY W
TPYIOBOW IEATEIBHOCTH B
HEJSIX COXPAaHEHHS CBOETO
37I0pOBbS U OKPY)KaIOIIEH
HPUPOHOM CpeIbl

- YCTHBIN
OI1poC;
-penieHue
y4eOHBIX
u
MIPAKTUKO-
OpPUEHTHP
OBaHHBIX
3ajauy;
MUCHbMEHH
BII OIIPOC
(camocros
TeIbHAs
pabora)

MpaKTHYeC
Kas
pabota
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copMHUPOBAHHOCTh - YCTHBIN
yMEHH IIPOBOZHTE | OIPOC;
BBIYHCIICHHS o | -pelreHue
XUMHYECKUM yPaBHEHHSM | yUeOHBIX
c(hopMUPOBaHHOCTH 5
) YMEHUH XapaKTEepH30BaTh | [IPAKTUKO-
AHeVTHHeH' XHUMHHCCKHC COCTaB, CTpOEHHE, | OPUEHTHUP
cBoncTBa (peaxuun bubmuorexa LIOK (usnueckne ¥ XUMHUYECKHE | OBAHHBIX
TUpHpOBaHHA, ]_(3) https://m.eds00.ru/7f413b38 | csoiictea TUMHYHBIX | 33/1a4;
FaHOFeH?pOBaHHH,FHHpaTaHHH, e — ]
TOPCHHA), TOILYHCHHC 1 Pa3INYHBIX KJIACCOB | MMCbMEHH
TPUMCHCHHC. OpPraHUYeCKHUX BEIICCTB BII OIIPOC
c(hOPMHUPOBAHHOCTE (camocTos
YMEHUH  XapakTepu3oBaTh | TCIbHAs
COCTaB, cTpoenmue, | paboTa)
(u3MYeCKue U XUMHUYCCKIE
CBOMCTBa
Apenbl. ben3on: cocras, c(hOopMHPOBAHHOCTD - YCTHBIN
cTpoeHue, pu3HIecKye U YMEHHH ~ XapaKTepH30BaTh | ONPOC;
XUMHUYECKHUE CBOMCTBA (PEaKIKU COCTaB, CTpPOCHHME, | -pelieHue
FaﬂoreHI/IpOBaHI/I}I (bI/I3I/IquKI/Ie U XUMHUYECCKHUEC yqe6HLIX
Y HUTPOBAHUS ), MOJTyYEHUE U cBOiicTBa "
NpUMEHEHHE. chopMHUPOBAHHOCTH MPAKTHKO-
Bu6uorexa ITOK YMEHHS  XapaKTepu30BaTh | OPUEHTHUP
IIpasuno apomMamuyHocmu, 1(3) https://m.edsoo.ru/7f413b3g | MCTOTHAKA osaHgﬁp{
npumepvl apoMamuyecKux YTIIEBOIOPOJTHOTO CHIPhSI 3a/adq;
coedunenuti. JlabopamopHuvlil copMHUPOBAHHOCTH -
onvim: Moodenuposatue monexyn YMEHHUI BIaJETh CHCTEMOM | MMChbMEHH
apomMamu4eckux y2nee000pooos. 3HaHHii 00  OCHOBHBIX | BI OTPOC
IIpedcmasnenue o mexanuzme MeTo1ax Hay4HOro | (CamocTOs
peaxyul 91eKmpouibHo2o MO3HAHKs, WCIOJIB3YEMBIX | TE€IbHAs
3ameweHus. B XUMHH T[IPH H3y9ICHUH

pabora)
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Bviyucnenus: — ycmanoenenue BEIICCTB M  XHMHYCCKUX | IPAKTHYEC
CMPYKMYPHOU SIBJICHUI Kas
opmynv opeanuueckozo pabora
geujecmea Ha OCHOBe e20
XUMUYECKUX CBOUCME UTU
Ccnocob08 noyyeHus.
Tonyou: cocras, cTpoeHue, C(hOpPMHUPOBAHHOCTH - YCTHBIH
busnyecKkre U XUMHYECKUEC YMEHUIi BIAaJeTh CHCTEMOH | OIpOC;
CBOJCTBA (peaKkIuu 3HaHMH 00  OCHOBHBIX | -peIICHUE
raJIOTCHUPOBAHUS U MeToaax Hay4HOIO | y4eOHBIX
HUTPOBAHUSA), IOTYICHHUE U MO3HAHUS, HCIOJIB3YEMBIX | U
pPUMCHEHHE. B XUMHHM IpPH H3YYCHUH | IPAKTHKO-
TOKCHYHOCTH apeHOB. BCIICCTB U  XMMHYCCKHUX | OPHEHTHP
SBIICHUI OBaHHBIX
Ilpeocmasnenue 06 ) BuGmuorexa [JOK C(I)OpMVI/IpOBaHHOCTL 3a/1a4;
cemmenes s ensommon | 1) Mips/Imeds00UTIAINE |\ L s o | mcowern
KOJbYe Ha npumepe AlKULbHbIX XUMHYECKHM YPaBHEHUSIM | BIF OTPOC
PAouKanos, KapooKculbHol, cpOpMHUPOBAHHOCTh (camocrost
2UOPOKCUNLHOU, AMUHO- U YMEHUsT  XapaKTepu30BaTh | T€IbHAS
HUMPOSPYNNbl, AMOMO8 HCTOYHUKH paboTa)

2A102€H086.

Xumuueckue ceoticmsa
OeH3011a U e20 20MOJI0208:
OKUCTIeHUEe 20MO0N0206 DEH30]1d.

YTIIEBOAOPOAHOI'O ChIPbA
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I'eneTnveckas cBs3b c(OpPMHUPOBAHHOCTb - YCTHBIN
YTJIEBOJIOPOJIOB, YMEHUM MPOBOIHTE | OMPOC;
MPUHAICKANTUX K PA3THIHBIM BBIYHCIICHHS 1o | -penieHue
KJ1accam XUMHYECKUM yPaBHEHHSM | yUeOHBIX
c(hopMUPOBaHHOCTH 5
Cnocobvl nonyuenus YMEHUsSI  XapaKTepU30BaTh | MPAKTHUKO-
apomamu4eckux oouHOCmu UCTOYHHUKH OPUCHTHP
XUMUYECKUX bubmuorexa [JOK YTIIEBOIOPOJTHOTO CHIPhSI OBaHHBIX
ceoticme cmupoia. 1(3) https://m.eds00.ru/7f413b38 | copmupoBarHOCTE 3aj1a4;
THonumepusayus cmupona. YMEHHUS ONpPENENATh BHIbI | -
XUMUYECKOH  CBS3M B | IMCBMEHH
Buiuucnenus: — ycmanosnenue OpraHUYeCKUX BIi1 OIpOC
CMpYKmMypHoU popmyol COEIMHEHUSIX (camocros
OpeaHuuecKo2co seulecmed Ha TeJbHAs
OCHOBe e20 pabora)
XUMUYECKUX CBOUCE UTIU
€cnocob08 noyueHusl.
cpOpMHUPOBAHHOCTH - YCTHBIH
YMEHUI XapakTepu30BaTh Ompoc;
[IpupogHbie HCTOYHHMKHU COCTaB, CTpOCHHE, | -pelICHUC
YTJIEBOJIOPOJIOB. HpHpOI[HLIfI ras (bl/ISI/ItIeCKI/Ie U XUMUYECKHE yIICGHLIX
u TOMyTHBIE He(TsIHBIE cBOiicTBa TUIIMYHBIX | U
ra3bl. MpeJICTaBUTENEH MIPaKTUKO-
Pa3IMYHbBIX KJIaCCOB | OPUEHTH
T 0 bubmmorexa HOK OpPraHUYECKUX BEIECTB Oll;)aHHBIXp
K
CHENMUHeCKai C6A3b Medcoy 1(3) https://m.edsoo.ru/7f413b38 (]; B
PAaA3UYHBIMU KIACCAMU cpOpMHUPOBAHHOCTH aq;
Y21e8000p0008. YMEHMI XapakTepu3oBath | -
COCTaB, cTpoenue, | TUCHMEHH
T'enemuueckas c6:a36 merHcoy (usnyeckre 1 XUMHUYECKHe | bIH OIPOC
PA3UYHBIMU KIACCAMU CcBOiiCcTBa THIMYHBIX | (CAMOCTOS
V211e8000p0008. npeaCcTaBuTENEH TenbHAast
Pa3IMYHBIX KiaccoB | pabora)

OpTraHNYCCKUX BCIICCTB
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[IponyxTsl nepepaboTku HEPTH,
UX IPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B OBITY.
KameHnHbli1 yrosiap v poayKThl
€ro nepepadoTKH.
JleMoHcTpanus: —

kosutekuuu «Hedto» n
«YTOJbY.

Buiyucnenusi: — onpedenenue
MOREKYTISIPHOU POpMY bl
KUCIOPOO0COOepIHCAUe2O
Op2aHUYecKo2o eeujecmea no
MACco8bIM OOJIAM IJIeMEHMO8,
BX00AWUX 8 €20 COCMAas; No
macce (06vemy) npooykmoes
C20panusl; NO KOAU4eCmasy
sewecmea (macce, 00vemy)
NPOOYKMO8 peakyuu u/uiu
UCXOOHBIX Belyecma.

1(3)

bubmuorexa [JOK
https://m.edsoo.ru/7f413b38

CdopMUPOBAaHHOCTH
yYMEHHI COOTI0AaTh
paBuiIa 9KOJIOTUIECKH
11eJIeCO00pa3HOTO
MOBEJCHUSA B OBITY H
TPYLOBON JEATENBHOCTH B
ETAX

- YCTHBIN
OTIpoC;
-pereHue
y4eOHBIX
"
MPAaKTUKO-
OpPHEHTHUD
OBaHHBIX
3ajauy;
MTUCHMEHH
BII OIIPOC
(camocrost
TeJbHas
pabora)
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Ypok 0b6obwenus mamepuana
membl.

[IpenenbHbIe OHOATOMHBIE
cnupThl. MeTaHOoN U 3TaHOI:
CTpocHHE, (hU3HUECKUEC U
XUMHYECKHE CBOICTBA (peaKuu
C aKTUBHBIMU METAJIIAMH,
raJloreHOBOJI0POJIaMHU,
rOpeHue), IpUMEHEHHE.
Bonoponnsie cBsizu Mex 1y
MOJIEKYJIaMH CITUPTOB.
JlelicTBue MeTaHoOJIa ¥ ATaHOJIa
Ha OpraHU3M YeJIOBEKaA.
JlabopatopHbie ONBITH: —
TOpeHne CIIUPTOB; — OKUCIICHUE
3TaHoJIa

okcuaoMm menu(1l).

IIpedenvrvie 0OHOamMoOMHbIE
CRUpPMbL: UZOMEPUS,
kaaccuguxayus. Puzuyeckue
CBOLICMBA AIKAHOJLO8.
Jlemoncmpayus:

1(3)

bubmuorexa [JOK
https://m.edsoo.ru/7f413b38

c(hopMHUpPOBaHHOCTH
YMEHUU BBISIBIISITh
XapaKkTepHbIe MIPU3HAKU
MOHATHUH,  YyCTaHABIMBATH
ux B3aMMOCBSI3b,
HCIIOJIb30BaTh
COOTBETCTBYIOILIKE
MOHATUS TMpPU  ONKMCAHUU
CcOCTaBa,  CTPOCHHS U
MIpEeBpallCHUM
OPTaHUYECKUX COEAUHEHUN
BJIaJICHUE CHUCTEMOM
XAMHUYECKHAX 3HAHUH,
KOoTOopast BKJTIOYAET:
OCHOBOTIOJIAralomnye
MOHATHS

- YCTHBIN
OTIpoC;
-pereHue
y4eOHBIX
"
MPAaKTUKO-
OpPHEHTHUD
OBaHHBIX
3ajauy;
MTUCHMEHH
BII OIIPOC
(camocrost
TeJbHas
pabora)

IIpaKTUyec
Kast
pabora
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PACmMBOPUMOCHb CRUPIOE 8
600e. Cnocobwl nomyuenuss u
npumenenue 0OHOAMOMHbBIX
CRUpmMos.

Xumuueckue ceoticmea
Anxanonog :0ecudpamayuu,
OKUCTeHUSl,  63AUMOOelCmBue
C OpeaHuyecKuMu u
Heop2aHuyecKUMu KUCIOMAaMu.
IIpeocmasnenue o mexanuzme
pPeaxyull HyKieo@uibHo2o

3ameuerust.

MHOroaroMHsbI€ CIIMPTHI.
DOTUIICHTJIMKOJIb U TJIMLIEPUH:
CTpocHHE, (hU3HUECKUC U
XUMHUYECKHUE CBOKCTBA
(B3aumoieiicTBHE CO
LIEJIOYHBIMHU METAJIJIaMU,
KaueCTBEHHAs peaKIvs Ha
MHOI'0aTOMHBIE CITUPTHI).
JleificTBrE Ha OpraHu3M
yenoseka. [[pumenenue
JIMIEPUHA U ATUIICHTJIUKOJIA.
JlabopatopHbie OMBITH: —
B3aMMO/ICVICTBHE IIUIIEPHHA C
TUAPOKCHIOM

meau(II).

Mmnoz2oamommvie cnupmel:
e3aumooeticmeue

C Op2aHUYecKUMU U
HeOpeaHu4ecKuUMU KUCIOMAMU.

1(3)

bu6mmoreka [IOK
https://m.edsoo.ru/7f413b38

BJIAZICHUE CUCTEMOI
XAMHUYECKUX 3HaHUMH,
KOTOpast BKJIIOYAET:
OCHOBOIIOJIAraroIue
TTOHATHUS
c(hopMHUPOBaHHOCTH
yMEHUH! BEISIBIISITH
XapaKTEpHbBIS MIPU3HAKH
MOHSTUHN, yCTaHABIMBATH
170:¢ B3aUMOCBSI3b,
WCIIOJIB30BaTh
COOTBETCTBYIOILIKE
MOHATUS TIPH  OMFCAHHUU
COCTaBa, CTPOCHUA W
IIpEBpalLCHUI
OPraHUYEeCKUX COCTUHEHUI
c(hopMupPOBaHHOCTH
yMEHUH YCTaHABJINBATH
MPUHAIIEKHOCTh
W3YYCHHBIX OpPraHUYECKUX

- YCTHBIN
OI1poC;
-penieHue
y4eOHBIX
u
MPaKTUKO-
OpUEHTHP
OBaHHBIX
3ajauy;
MMUCbMEHH
BII OIIPOC
(camocrost
TenbHAast
pabora)

IIpaKTUyec
Kast
pabora
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BCUICCTB IO HUX COCTAaBy U

IIpocmuie a¢hupet, CTPOEHUIO K
HOMEHKIamypa u OTIpeACTICHHOMY
U30MEPUSL. KJIacCy/TpyTe
Ocobernnocmu huzuueckux u COCTMHECHUI
XUMUYECKUX CBOUCME.
®eHoII: CTPOSHHUE MOJIEKYJIBI, C(hOpPMHUPOBAHHOCTH - YCTHBIN
busznuecKrue 1 XUMHUYECKHe YMEHHI  YCTaHaBIMBATh | OIPOC;
cBoiicTBa. TokcuuHOCTH (heHoa. IPHHAJUICKHOCTD -pemenue
[Ipumenenue denona. M3YYCHHBIX OPTaHMYECKUX | y4eOHBIX
Brrancnenus BENIECTB MO0 MX COCTaBY H | U
— 10 YpaBHEHHUIO XUMUYECKOM CTPOCHHIO K | TIPaKTHUKO-
peaxuuu (Macchbl, 00bEMa, OIIpeIeICHHOMY OpHUEHTHP
KOJMYeCTBa UCXOAHOTO KJaccy/rpyIiie OBaHHBIX
BEIIECTBA WX IIPOAYKTa COCTMHCHHUH 3ajad4,
PEaKIINH [0 U3BECTHBIM Macce, bubnuorexa IIOK chOpPMUPOBAHHOCTH -
06bemy, KonmuectBy oHoro u3 | 1(3) https://m.eds00.ru/7f413b38 | ymenuit WCTIOJTb30BATh | TIMCHMEHH
HUCXOJIHBIX XUMHYECKYI0 ~ CHMBOJIUKY | BIA OIPOC
BEIIECTB HIIU MTPOJYKTOB 1S cocrasiieHus | (CaMOCTOS
peaxuun). MOJIEKYJISPHBIX v | TeIbHast
CTPYKTYPHBIX pabora)
Denon: g3aummoe  GlUAHUE chOpMHUPOBAHHOCTH -
2UOPOKCOZPYNNbL U OEH30IbHO2O YMEHHUsI ONPENENsTh BHIbI | IPAKTUYEC
sa0pa. Ocobennocmu XAMHYECKOM  CBsS3W B | Kas
Xumuyeckux ceoucms gpenona. OpraHUYeCcKUX pabora
Kauecmesennvie peaxyuu na COEIMHEHUSX

ghenon.
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Denonghopmanvoecuonas cmoua.

Ipakxmuueckas paboma
Ne 4 Pewenue
IKCNEPUMEHMATILHBIX 3A0aY NO
meme « Cnupmul u ¢heHonbl .

AJbIETH/IBI U KETOHBL.
dopmanbIeru, aneTanbIer I
CTpocHHE, (hU3HUECKUEC U
XUMHUYECKHE CBOWCTBA (PEaKIMU
OKHCJICHHS U BOCCTaHOBJICHUS,
Ka4eCTBEHHbBIC PEAKIUH).
JlaGopaTopHbI€ OTBITHI:

— OKHUCIICHHUE aJIbJICTU/IOB
aMMHaYHBIM PACTBOPOM OKCH/Ia
cepebpa(l) u ruapokcuIom
meau(Il).

OnexmponHoe cmpoenue
KapOOHUILHOU 2PYNNbl.
Tomonocuueckue PpAovl
anvoe2uoo8 U KemoHos:.
uzomepusl.

Ipeocmasnenue o mexanusme
peaxkyuil
HYKAE0DUIbHO20

1(3)

bubmuorexa [JOK
https://m.edsoo.ru/7f413b38

c(hopMHUpPOBaHHOCTH
YMEHUH  XapaKTepU30BaTh
COCTaB, CTpOEHHE,
¢du3nuecKkue U XUMUIECKHE
CBOICTBa TUITTYHBIX
IPEACTABUTEINIEH
Pa3IHMYHBIX KJIaCCOB
OpraHMYECKUX BELIECTB
c(hOopMHPOBAHHOCTD
YMEHHS  XapaKTepu30BaTh
WCTOYHUKHI
YIIIEBOAOPOIHOTO CHIPhS
c(hopMupPOBaHHOCTH
YMEHUH BIalE€Th CHUCTEMOM
3HaHWH 00  OCHOBHBIX
METOJ1aX HAY4IHOTO
MO3HAHMS, WCIOIB3yEMbIX
B XHMHUHU TIpH H3YYCHUH
BEHIECTB M XHUMHYECKUX
SIBJIEHUM

- YCTHBIN
OTIpoC;
-pereHue
y4eOHBIX
"
MPAaKTUKO-
OpPHEHTHUD
OBaHHBIX
3ajauy;
MTUCHMEHH
BII OIIPOC
(camocrost
TeJbHas
pabora)

IIpaKTUyec
Kast
pabora
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NpUCcoeouHeHUs anb0e2udos.

dopmanbaerui, aueTaibIerul:
MOJIy4YEHUE U IPUMEHEHHUE.
Areron: CTpOCHHE,
dbuznyeckue "
XAMHUYECKHE CBOMCTBA (pEeaKIun
OKHCIICHUS U BOCCTAHOBJICHUS),
IMOJIYICHHE U IPUMCHCHHE.

Buiyucnenus: — onpedenenue
MONEKYNAPHOU (hopmy bl
OPeAHUYECKO20 8eujecmad no
MACCOBbIM OOJIAM IEMEHNO8,
BX00AWUX 8 €20 COCMAas, No
macce (06vemy) npooykmoes
C20panusl; NO KOAU4ecmasy
sewjecmea (macce, 06vemy)
NPOOYKMO8 peaKyuu u/uiu
UCXOOHBIX ewecmes; —
ycmawnosnenue CmpyKmypHoll
Gopmynvl opeanuueckoeo
sewecmea Ha OCHO8e €20

1(3)

bubmuorexa [JOK
https://m.edsoo.ru/7f413b38

c(hopMHUpPOBaHHOCTH
YMEHUH BIaA€Th CUCTEMOU
3HaHWH 00  OCHOBHBIX
MeToJ1ax Hay4YHOTO
MO3HAHMS, WCIOIb3yEeMbIX
B XUMHH TIpU H3YYCHHUHU
BEHIECTB M XHUMHYECKUX
SIBJIEHU
c(hOopMHPOBAHHOCTD
YMEHUM NIPOBOAUTH
BBIYHCIICHHS o
XUMHYECKHM ypaBHEHUSIM
c(hopMupPOBaHHOCTH
YMEHUI  XapaKTepu30BaTh
COCTaB, CTpOEHHE,
¢du3nUecKkue U XUMUIECKHE
CBOICTBa TUITTYHBIX
MIpEeACTABUTEINICH
Pa3IMIHBIX KJIaCCOB
OpPTaHMYECKUX BEIIECTB

- YCTHBIN
OTIpoC;
-pereHue
y4eOHBIX
"
MPAaKTUKO-
OpPHEHTHUD
OBaHHBIX
3ajauy;
MTUCHMEHH
BII OIIPOC
(camocrost
TeJbHas
pabora)
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XUMUYECKUX CEOUCME UIU
cnocobosé noJly4eHusl.

Ypox 0b606wenus mamepuana
memol.

OnHOOCHOBHBIE NPEEIbHBIC
KapOOHOBBIE KUCIIOTHI.
MypaBbpuHas U yKCyCHas
KHCJIOTBI: CTPOEHHUE,
buznvecKre 1 XUMHUECKUE
CBOICcTBa (CBOMCTBA, OOIIHE IS
KJj1acca kucisot). [Ipaktuaeckast
pabota Ne 2. CBoiicTBa pacTBOpa
YKCYCHOM KHCJIOTHI.

Ocobennocmu cmpoeHus
MONEKYl KapOOHOBbIX
Kkucnom. Mzomepua  u
HoMeHKamypa. Booopoousie
CBA3U MeAHCOY MONEKYIAMU
KapOOHOBLIX KUCTIOM.

OonoocHosHbIe npedeibHble
KapOOHOBble KUCIOMbl: PeaKyuu
C yuacmuem y2n1e8000po0HO20
paouxania.

1(3)

bubmuorexa [JOK
https://m.edsoo.ru/7f413b38

c(hopMHUpPOBaHHOCTH
YMEHUH  XapaKTepU30BaTh
COCTaB, CTpOEHHE,
¢du3nuecKkue U XUMUIECKHE
CBOICTBa TUITTYHBIX
IPEACTABUTEINIEH
Pa3IHMYHBIX KJIaCCOB
OpraHMYECKUX BELIECTB
c(hOopMHPOBAHHOCTD
YMEHUM NIPOBOAUTH
BBIYUCIICHUS 1o
XUMHAYECKUM YPaBHEHHSIM
c(hopMupPOBaHHOCTH
YMEHHUH co0ioaaThb
MpaBwia MOJTE30BAHUS
XUMUYECKOM MOoCylAod U
71a60paTOPHBIM
obopynoBaHuEM

- YCTHBIN
OTIpoC;
-pereHue
y4eOHBIX
"
MPAaKTUKO-
OpPHEHTHUD
OBaHHBIX
3ajauy;
MTUCHMEHH
BII OIIPOC
(camocrost
TeJbHas
pabora)

IIpaKTUyec
Kast
pabora
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MypaBbpuHas U yKCycHas cpopMHUPOBaHHOCTh - YCTHBIN
KHCIIOTHI: peaxuus YMEHHI cobmonars | onpoc;
STepUPHUKAINHU, TOTyYCHUE U npaBuiia HOJIB30BAHMS | -pEIICHUE
MIpUMEHEHHE. XUMHUYECKOH TOCYHOoH M | y4eOHBIX
nabopaToOpHBIM 5
Ocobennocmu ceoticme 00opyoBaHHEM IIPAKTHKO-
MYDABLUHOU KUCTIOMbI. chOpMHUPOBAHHOCTH OpPHUEHTHP
Mmnozoobpa3zue kapOOHO8bIX YMEHHI BIIaJeTh CHCTEMOW | OBAaHHBIX
Kuciom. bubmnoreka LIOK 3HaHMi 00  OCHOBHBIX | 3a7a4;
IIpeocmasumenu BLICUILUX 1(3) https://m.eds00.ru/7f413b38 | meromax Hay4HOro | -
KapOOHOBLIX  KUCTIOM.! MO3HAHUS, WCIOJIB3yeMBIX | KOHTPOJIb
NATLMUMUHOBAS, TUHONEBA, B XHMHH TIpU HU3yYCHHUH | Has
JIUHOICHOBASL KUCIOMbL. BEIIECTB M XHMHYECKHMX | paboTa
SIBJICHUM
Ocobennocmu ceoticme c(OpPMHUPOBAHHOCTH
HenpeoeibHbIX YMEHUIA HPOBOJIUTH
U apomamu4eckux KapOOHO8bIX BBIYUCIICHUS 1o
KUC10m, OUKapOOHOBbIX KUCTIOM, XHMHYECKMM YPaBHEHHUSIM
2UOPOKCUKAPOOHOBBIX KUCTIOM.
CreapuHOBas U OJIEUHOBAS C(hOpMHUPOBAHHOCTH - YCTHBIN
KHCJIOTHI KaK MPeACTaBUTEIN yMeHuU# IPOBOJIUTH | OTIPOC;
BBICIIINX KapOOHOBBIX KHCIIOT. BBIYHCIICHUS 10 | -perieHue
MpbIna KaKk COJIM BBICIINX XUMUYECKUM YPABHEHUSAM | yIeOHBIX
KapOOHOBBIX KUCIOT, c(hOpPMUPOBAHHOCTH u
UX MOIOIIee JIeHCTBHE. BuGmmotexa LIOK YMeHI/Ij/'I BIAJCTh CHCTEMOH | IPAKTHKO-
I 1(3) https://m.edsoo.ru/7f413p3g | 1@l 00 OCHOBHBIX | OpHEHTHD
OHSITHE O CHHTETHYECKHX MeTO/1ax Hay4HOTO | OBAaHHBIX
MOFOIITUX cpeacTBax MO3HAHMS, WCIOJIB3yEMBIX | 3a/1a4;
B XWUMHU TIIpU HUIYUYCHUHU | -
[ToHsATHE O TIPOU3BOIHBIX BEIIECTB M XHMMUYECKHX | TUChMEHH
KapOOHOBBIX KUCIOT — SBJICHUN BIIi OTIPOC
CIIOKHBIX 3(Upax, aHTUAPUIAX, (camocrost
raJIOTeHAHTH/IPHUJIAX, TenbHast
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aMuyaax, HUTpuJjax.

pabota)

CnoxHble 3UpBI KaK
MIPOU3BO/IHBIE KapOOHOBBIX
KUCJOT. ['MIpOIN3 CI0KHBIX

3¢upoB.

Crooicnbie 2¢pupbi.
T'omonoeuueckuii pso, obwas
gopmyna, usomepus u
HOMEHKIamypa.

Ipaxmuueckasn paboma
No 5. Pewenue

IKCNEPUMEHMATIbHBIX 3a0a4 no
meme ((Kap6OH06bl€ Kucjiaoniol.

CnooicHole 2¢pupoly.

1(3)

bubmuorexa [JOK
https://m.edsoo.ru/7f413b38

c(hopMHUpPOBaHHOCTH
YMEHUH BIaA€Th CUCTEMOU
3HaHWH 00  OCHOBHBIX
METOAax HAYYHOT'O
MO3HAHUS, MCIIOIb3yEeMbIX
B XHMUH TIpH H3YYCHUH
BEIIECTB W XUMHYECKHX
SIBJIEHU
c(hOopMHPOBAHHOCTD
YMCHHI co0JIr01aTh
npaBuiIa MOJTH30BaHUSI
XUMUYECKOM TOCYyAOH U
1a60paTOPHBIM
obopynoBaHuEM
c(hopMupPOBaHHOCTH
YMEHUMI KPUTUYECKHU
aHAITM3UPOBATh
XHMHUYECKYIO
WHPOPMAITHIO,
MOJy4aeMyl0 M3 pa3HbIX
WCTOYHUKOB

- YCTHBIN
OTIpoC;
-pereHue
y4eOHBIX
"
MPAaKTUKO-
OpPHEHTHUD
OBaHHBIX
3ajauy;
MTUCHMEHH
BII OIIPOC
(camocrost
TeJbHas
pabora)

KOHTPOJIb
Hast
pabora

MpaKTH4ec
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Kasa

pabora

Kupsl. I'naponus xupos. c(hOopMHPOBAHHOCTH - YCTHBIN
[IpumeHeHue Kupos.. YMEHUM KPUTHYCCKH | OIIPOC;
buonoruueckas posib )KUPOB. aHaJIM3UPOBATh -petieHue
Brruncnenusi: — no ypaBHEHUIO XUMHYECKYIO y4eOHBIX
XUMHUYECKOHN peakiuu (Macchl, nHGOPMAITHIO, "
00bEMa, KOJTMYECTBA HCXOTHOTO TNOJTy4aeMyl0 M3 Pa3HBIX | MPAKTHKO-
BEIIIECTBA WU TIPOJIYKTa HUCTOYHUKOB OpUEHTHP
peakuuy 1O HU3BECTHBIM c(OPMHUPOBAHHOCTH OBaHHBIX
Macce, 00beMy, KOJTUIECTBY YMEHWM IUIaHMPOBaTh W | 3a/1a4;
OIHOTO U3 HCXOJHBIX bu6mmoreka [IOK BBIMOJIHATh ~ XMUMUYECKHUH | -
BELIECTB MJIU ITPOJYKTOB 1(3) https://m.eds00.ru/7f413b38 | skcnepument MUCHhMEHH
peaxuun). c(hopMHUPOBaHHOCTH BII OIIPOC

yMeHHH BIaJeTh cucTeMoil | (CaMocCTos
AKupwvi: cmpoenue, huzuuecxue 3HaHUi 00  OCHOBHBIX | TE€JIbHAs
ceolicmea. MeToax Hay4Horo | pabora)
OcobenHocmu c8oUCME HCUPOS, MO3HAHUS, WCHOJIB3YEeMBIX | -
cooeparcauux 0cCmamxu B XUMHU TP HU3y4eHUH | KOHTPOIb
HeNnpeoeibHbIX HCUPHBIX KUCTIOM. BEIIECTB W XMMHYECKHX | Has
Kupul 6 npupooe. SBJICHUN pabota

Konmponvnas paboma:
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«Kucnopoocooepocawue
OpeaHuyecKue COeOUHEHUSLY.

c(hopMHUpPOBaHHOCTH - YCTHBIN
YMEHHH BJIaJeTh CUCTEMOM | ompoc;
3HaHMH 00  OCHOBHBIX | -pelleHHE
MeToax HAYYHOTO | y4eOHBIX
IMMO3HAaHUA, MUCIOJb3YEMBIX | U

B XWUMHU TIIpU HUIYUCHHU npaKTI/IKO-
BCIUIECCTB H XHUMHUYCCKHX OpI/IGHTI/Ip

VrieBoasl: COCTaB,
KJaccu(pUKalus yriieBoJI0B
(MOHO-, TU- ¥ TIOJTUCAXAPUJIBI).

Onmuyeckas uzomepusl.

SBIICHUN OBaHHBIX
bubnuoreka [JOK copMHUPOBAHHOCTh 3a/1ad;
Monocaxapuowl: eanakmo3sa ’
P ’ 1(3) 1 https://m.edsoo.ru/7f413b38 yMeHuit MPOBOMTE | -
pubosa, 0e3ox- cupubosa.
. BBIUMCIICHHS 1o | MMCHbMEHH
Quzuueckue ceolicmea U .
XUMHYECKUM yPaBHEHHsAM | BIi OMPOC
Haxooicoerue 8 npupooe.
. c(OPMHUPOBAHHOCTH (camocrost
Jlabopamopmuwiii onvim: .
. YMEHHI cobmonaTh | TeJIbHAsA
Bzaumooeticmeue
npaBuia nojb30Banus | paboTa)
pacmeopa 2uoKo3wl ¢ . N
XUMUYCCKOU TIIOCyaAoOu U | -
2uopokcuoom meou(Il).
71a60paTOPHBIM [paKTU4EC
00opynoBaHHEM Kas
pabota
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copMHUPOBAHHOCTh - YCTHBIN
Caxapo3za — npeacTaBUTelNb yMeHmii cobmonats | ompoc;
JMCAXAPUILOB, THIAPOIIHS, npaBuiIa TIOJIL30BaHUs | -pEIICHUE
ng&xéiziﬁz P IPIpORER XMMUYECKOH Tocynoii M | yueOHBIX
' 71a00paTOPHBIM u
Dbl 000pyInoBaHHEM [PaKTUKO-
Hucaxapudoi: maromosa u bubnuoreka [IOK c(OpPMHUPOBAHHOCTH OpHUEHTHUP
AaKmMOo34. 1(3) https://m.eds00.ru/7f413b38 | ymennit BrageTs cucTeMoii | OBAHHBIX
X . 3HaHMH 00  OCHOBHBIX | 3a7a4;
wwuqecxute cegucmea \eTOAX sayssoro | -
HEALIOA036 SUOPOTUS, MO3HAHMs, MCIOJIb3YEMBIX | TUCHMEHH
ROLYUEHIE IPUPOG YEILLIOL03b!. B XHMHH TIPH H3yd4EeHHH | BIi OIPOC
Ilonsamue 06 uckyccmeeHHbIX
. BENIECTB M XUMHYeckmx | (CaMOCTOs
60{1073Hax (sucko3za, ayemammwiii R TelLHAS
WETIK).
pabora)
AmuHbl. MeTUIaMUH U aHUJIWH: C(hOPMHUPOBAHHOCTH - YCTHBIN
COCTaB, YMCHHUU BJIAACTh CUCTEMOU OHpOC;
CTpoeHue, (pu3nuecKue u 3HAaHUH 00  OCHOBHBIX | -pelICHHE
XMMHUYECKHE CBOWCTBA (TOpeHue, MeTozax Hay4HOTO | y4eOHBIX
B3aHMMOJIEHCTBHE C BOJIOH U MO3HAHMSI, HCIOIb3YEMbIX | U
KHCIIOTaMH). B XUMHMH TIpM H3Y4eHHHU | MPAKTHKO-
BCUICCTB H XHUMHUYCCKHX OpI/IeHTI/Ip
Knaccugpurayus AMUHO8. Bumorexa L[OK SBIICHUN OBaHH.I)IX
anugamuueckue .u 1(3) https://m.edsoo.ru/7f413b38 c@ovaHpOBaHHOCTb 3ajauy;
apomamuyeckue, yMEHHit HPOBOIMTD | -
nepsuiHble, 8mopuyHbvle U BBIYHCIICHHS no | MACBMECHH
mpemuunble. AMUHbL: U3OMEPUsL. XUMHUYECKUM YPABHEHUSM | BIA OTPOC
Cnocobvl nonyuenus u copMHUPOBAHHOCTH (camocrost
npumMeHenue aru@damuieckKux YMEHHMI  XapakTepu30BaTh | TEJIbHAS
AMUHOB. COCTaB, crpoenue, | pabora)
Ilonyuenue anununa us (u3MYECKHE U XUMUUYECKHE
HUMpobeH30.11a. CBOJiCTBa THITHYHBIX
Hpel[CTaBHTeHefI

91



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

Bzaumnoe 8NUsAHUE SPYNN

Ppa3InYHbIX KJIacCOB

amomos 8 MosieKye OPraHHYECKUX BEIIECTB
AHUNUHA.
AMHUHOKHCIIOTBI KaK c(hOopMHPOBAHHOCTH - YCTHBIN
amdoTepHbIe OpraHUYECKUe YMEHHUI  XapaKTepU30BaTh | OIMpPOC;
coenuHeHUs. PU3NYECKUE U COCTaB, CTPOCHHUE, | -pelIeHHE
XMMHUYECKHE CBOICTBA (usnyeckne U XUMHYECKUE | yYCOHBIX
aMUHOKHCIIOT (Ha IpuMepe cBoOiicTBa THITHYHBIX | U
rnuiuHa). buonorudeckoe IpeICTaBUTENCH MPaKTUKO-
3HaYeHNE aMUHOKHCIIOT. pa3IHYHBIX KJIACCOB | OPHEHTHU]
Ilentuas!. OpPraHMYECKUX BEIICCTB OBaHHBIX
chOpMHUPOBAHHOCTH 3ajad;
Homenknamypa u bubnuorexa LIOK YMEHH MPOBOJHUTH | -
uzoMepus. OmoenvHule 1(3) https://m.eds00.ru/7f413b38 | ppruncnenus 10 | MUCbMEHH
npedcmasumenu o- XUMHYECKUM yPaBHEHMSIM | BIF OIIPOC
AMUHOKUCAOM: 2NIUYUH, ATAHUH, c(hOpPMUPOBAHHOCTH (camocrost
¢enunananum, cepuH, yMeHu# coburonath | TeIbHAast
2/IYMAMUHOBAS KUCTOMA, TUZUH, npaBuia nojb30Banus | paboTa)
yucmeun. Onmuyeckast XUMHYECKOM TOCYIOH 1
uzomepus amunoxuciom: D- 1abOpaTOPHBIM
u L-amunoxucnomol. 000pyI0BaHHEM

Peaxyus nonuxonoencayuu,
obpazosanue nenmuoHou
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ceasu. [lemoncmpayus:
Pacmeopenue benxos 6 sooe.

benku kak npupoHbIe
BBICOKOMOJIEKYJIIPHBIE
COCIUHEHHUS.

Ilonsamue 06 azomcodepaicauyux
2emepoYuKIU4ecKux
coeounenusx. Ilupumuounogule
U NYpUHOBble OCHOBANUS.
Hyxkneunogbvie Kuciomul:
cocmas,

cmpoeHue u 6uonocuiecKas
pob.

Ilpaxmuuecxas paboma
Ne 6. Pewenue

IKCNEPUMEHMATILHBIX 3A0ay N0

meme

«Azomcooepicawue

OpeaHudecKue COeOUHeHUsL).

1(3)

bubmnoreka [JOK
https://m.edsoo.ru/7f413b38

c(hopMHUpPOBaHHOCTH
YMEeHHI co0Jro1aTh
npaBuiIa MIOJIb30BAHUS
XUMUYECKOH TOCyAOd U
11abopPaTOPHBIM
00opyIoBaHUEM
c¢(hOopMUPOBAHHOCTH
YMEHUIl MJIaHUpOBaTb U
BBIMOJIHATh ~ XMMHYECKUIT
9KCHEPUMEHT
c(hOopMHPOBAHHOCTD
YMEHUH BlaJe€Th CHUCTEMOU
3HaHWiH 00  OCHOBHBIX
METO/1ax HAY4YHOT'O
MO3HAHUS, WCIIOIb3yEeMbIX
B XHMHUH TIpH H3Y4YCHUH
BEIIECTB W XUMHYECKHX
SIBJIEHUM

- YCTHBIN
OTIpoC;
-pereHue
y4eOHBIX
"
MPAaKTUKO-
OpPHEHTHUD
OBaHHBIX
3ajauy;
MTUCHMEHH
BII OIIPOC
(camocrost
TeJbHas
pabora)

MIpaKTUyec
Kast
pabota
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OCHOBHBIE  NIOHATHSA XHUMHUH
BBICOKOMOJICKYJISIPHBIX
COCIMHEHHI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE

3BEHO, CTEIEHb
MOJIMMEPU3AIINHU, CPEIHSIS
MOJICKYJISIpHAst Macca.

IIpeocmasnenue 0
cmepeopezyispHOCMU U
HAOMONEKVIAPHOU CIMPYKMYpe
NOAUMEPO8, 3ABUCUMOCTID
CBOLICME NOIUMEPOS OM UX
MONEKYISIPHOO U
HAOMONEKYAPHO20 CIMPOEHUSL.
Hemoncmpayus 0bpazyos
pe3unsl. Buoeogpacmenm
«Bynxanuzayus pe3urvly.

Ipakmuueckas paboma
Ne 6. Pewienue
OKCNePUMEHMATIbHBIX 3A0aY NO
meme «Azomcooeprcawue
OpeaHuyecKue COeOUHEHUSLY.

1(3)

bubmuorexa [JOK
https://m.edsoo.ru/7f413b38

c(hopMUPOBaHHOCTH
YMEHUH BIaA€Th CUCTEMOU
3HaHUH 00  OCHOBHBIX
MeToAax Hay4YHOT'O
MO3HAHUS, MCIIOIb3yEMBIX
B XHMUU TIpH H3YYCHUH
BEIIECTB H XUMHYECKHX
SIBJIEHUU
c(hopMHUpPOBaHHOCTH
YMEHUU MIPOBOJUTH
BBIYUCIICHUS 1o
XUMHUYECKUM YPaBHEHHUSIM
c¢(hOopMUPOBAHHOCTh
YMEHUH  XapaKTepU30BaTh
COCTaB, CTpOEHHE,
¢bu3nuecKkue 1 XUMHYECKHUE
CBOICTBa TUITNTYHBIX
IPEACTABUTENIEH
Pa3INIHBIX KJIaCCOB
OpraHUYECKUX BEIECTB

- YCTHBIN
OI1poC;
-penieHue
y4eOHBIX
u
MIPAKTUKO-
OpPUEHTHP
OBaHHBIX
3ajauy;
MUCHbMEHH
BII OIIPOC
(camocros
TeIbHAs
pabora)

MpaKTHYeC
Kas
pabota
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[TnacTmacchl (MOIUITHIIEH,
MIOJIUIIPOIIUJICH,
MIOJINBUHUIIXJIOPU,
nonuctupon). HatypansHblit n
CUHTETUYECKUE KayuyyKU
(OyTagMeHOBBIH,
XJIOPOIIPEHOBBIN U
M30IPEHOBHIN). BosokHa:
HaTypaJbHblE  (XJIONOK,
mepCTh,  IMICTK),
HCKYCCTBEHHbIE (alleTaTHOE
BOJIOKHO, BUCK032)

[Tmactmaccsr:
MOJINMETUIIMETAKpUJIaT, OJU-
KapOOHAaTHlI,
MONMATHIIEHTepedTanar.
Yrunuzanus u nepepadoTka
MIacTUKA. DIACTOMEPHI:
CHUJINKOHBI.

[Tpaktudeckas pabora No 8.
Pemenue sxcriepuMeHTanbHbIX

3aj1a4d 1o Teme «Pacro3HaBanne
IUIACTMACC ¥ BOJIOKOH)

1(3)

bubmnoreka LIOK
https://m.edsoo.ru/7f413b38

c(hopMUPOBaHHOCTH
YMEHUI  XapaKTepU30BaTh
COCTaB, CTpOEHHE,
(u3nIecKue U XUMUIECKHE
CBOMCTBA TUITUYHBIX
MpeICTaBUTENECH
Pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB
c(hopMHUpPOBaHHOCTH
YMEHHS  XapaKTephu30BaTh
HUCTOYHHUKHI
YTIIEBOIOPOTHOTO CHIPHS

- YCTHBIN
OI1poC;
-penieHue
y4eOHBIX
u
MIPAKTUKO-
OpPUEHTHP
OBaHHBIX
3ajauy;
MUCHbMEHH
BII OIIPOC
(camocros
TeIbHAs
pabora)

MpaKTHYeC
Kas
pabota
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HtoroBas koHTpoJIbHAs paboTa
3a kypc 10
Knacca

[ToBTopenue. ['enernueckas
CBSI3b MEXY

Pa3IMYHBIMU KJIacCaMu
OpPraHUYECKUX COECTUHEHHIM

[ToBrOpenue. Beruncnenus: —
OIPEJIEIICHUE MOJIEKYIIIPHOU
(bopMyIIbl OPraHNYECcKOro
BEIIECTBA [0 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIINUX B €r0
coCTaB; 1o Macce (00BeMy)
IPOAYKTOB CrOpaHUs; 110
KOJIMYECTBY BellleCTBa (Macce,
00BbEMY) IPOAYKTOB PEAKIINU
W/WJIH UCXOJTHBIX BEIIECTB; —
YCTaHOBJICHHE CTPYKTYPHOM
(bopMyIIbI OPraHUYECcKOro
BEIIIECTBA Ha OCHOBE €0
XUMHAYECKHX CBOHCTB WIIN
Croco0oB

MOJTyYCHHUS.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
3b38

13) |1

c(hOpMHUPOBaHHOCTh
YMEHUH MPOBOJUTH
BBIYUCIICHUS (o]
XMUMUYECKUM YPaBHECHHUAM
c(hOpMHUPOBaHHOCTh
YMEHUH BIaAETh CHUCTEMOM

3HaHul 00 OCHOBHBIX
METOHAX HAYYHOTO
MO3HAHUS, WCIOJIb3YEMbIX

B XUMHU TIIpU HU3YYCHUH

BCIIECTB U XHMHUYCCKHUX
SIBJIEHUI
c(hOpMHUPOBAHHOCTH
YMEHHN cobmronaTh
IpaBuiIa MOJIb30BAHUS
XUMUYECKOM mocyaod U
n1ab0paTOPHBIM
00opyIoBaHHEM

- YCTHBIN
OT1poC;
-pelieHue
y4eOHBIX
u
MPAKTUKO-
OpPUEHTHUD
OBAHHBIX
3a/1ay;
MUCHhMEHH
bII OTIPOC
(camocrost
TeJTbHAS
pabora)

OO0111E€ KOJIMYECTBO
9acoB 10 Iporpamme

ba30BbIl ypoBeHD - | U B HEzento, BCero 35 4, U3 HUX 3 4 — pE3epBHOE BpEMs

YTnyOneHHbIH YpoBeHb - 3 4 B Henento, Becero 105 u,u3 aux 10 4 — pe3epBHOE BpeMs
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YpoBeHb 00yueHus

[TpakTuyeckue paboTHI

KonTtpomnbHbie paboThI

bazoBriit

3

3

VYriy6ieHHbIi

8

5
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