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INOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma nmo xumuu (6a30BBIM ypOBEHB) Ha YPOBEHb CPEAHETO OOIIETo
obOpazoBanus s ooydaronuxcs 10—11-x kmaccoB pazpaboTaHa B COOTBETCTBUHU C
TpeOOBAHUSAMU:

e @epnepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpa3zoBaHuU B
Poccuiickoii @eaepaunmn» (B ACUCTBYIOIIEH peJaKIIMH)

e npukaza MunoOpHayku ot 17.05.2012 No 413 «O0 yTBepkacHUU
denepalibHOrO TOCYIapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHJApTa CPEIHEro
oOmero oOpa3zoBaHus» (C HU3MEHEHUSIMH, BHECEHHBIMH  MPUKA30M
Munmnpocserienns ot 12.08.2022 Ne 732);

e 1mpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O0 yTBepkIeHUU
dbeneparbHON ~ 00pa30BaTEPHOW  MPOTPAMMBI  CPEAHETO  OOIIero
oOpa3oBaHUs;

e npukaza Munnpocsemenus ot 22.03.2021 No 115 «OO0 yrBep)aeHUU
[Topsinka opraHu3anuu M OCYIIECTBICHUS OOpa30BaTEIbHON JIESITEIbHOCTU
0 OCHOBHBIM 00I11€00pa30BaTEIbHBIM IPOrpaMmMaM — 00pa30BaTEIbHBIM
nporpaMMaM HadajlbHOTO OOIEro, OCHOBHOTO OOIIETr0 M CPEAHETO OOLIETOo
oOpa3oBaHUs;

o CII 24.3648-20 «CaHuTapHO-3MIUIEMHUOJIOTHUECKHE TpeOOBaHUS K
OpraHu3alysM BOCHUTAHUS U O0y4YEHHUS, OTAbIXa U O3/I0POBJICHUS JIETEU U
MOJIOAEXKHN», YTBEPKICHHBIX ITOCTAHOBIEHUEM TJIABHOTO CAHUTAPHOTO
Bpaya oT 28.09.2020 Ne 28;

o (CaunlluH 1.2.3685-21 «l'urneHnueckne HOPMATUBBI W TpeOOBaHUS K
oOecrieueHuto 0Oe30MacHOCTH W (Win) O€3BpeaHOCTH Il YelioBeKa
bakTopoB cpenbl OOUTaHUS», YTBEPXKICHHBIX IOCTAHOBIEHHEM TJIABHOTO
caHuTapHoro Bpauda ot 28.01.2021 Ne 2;

e KOHIUENIMUM TIpenogaBaHuss xumuu B Poccuiickon — @Penepanuu,
yTBepxkaeHHOM pacniopstkenueM [IpasurensctBa ot 09.04.2016 Ne 637-p;

e (eaepanbHO paboueii MPOrPaMMBI 10 YUEOHOMY MPEIMETY «XUMUSD.

o [lonoxenuss o pabouux mporpamMmax Y4YeOHBIX MPEIMETOB, KYpCOB U
MOAyJel, Yy4eOHBIX KypCOB BHEYpPOUYHOU nearenbHOCTH B MAOY
[TepeBanorckas COIL (mpuxaz ot 01.09.2025 No )

PaGouass mporpamma OpHEHTHpOBAaHA Ha  IICJIEBbIE  MPUOPUTETHI,
chopMmynupoBaHHble B (enepanbHO pabodeil mporpamMme BOCIHMTAHHUS W B
paboueit nporpamme Bocnutanus MAOY Ilepeanorckas COII

[Iporpamma 10 XMMHU Ha YpPOBHE CpeAHEro o0Imero obpa3oBaHUS

pa3paborana Ha ocHoBe dDenepanibHOro 3akoHa or 29.12.2012 Ne 273-d3 «0O6
obOpazoBanuu B Poccuiickoit @enepanniny, TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS
dbenepanpHOli  00pa3oBaTEIBLHON MPOrpaMMBI CPEIHEro oO0Iero oO0pa30BaHMS
(®OIT  COO), npencraBieHHbix B  DenepalibHOM  TOCYIapPCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konmenimu npernogaBanus
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yuebHoro mpeamera «XuMHs» B 00pa3oBaTENbHBIX OpraHuzanusx Poccuiickoit
denepanvy, pealu3yIOIMIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX TOJIOkeHUN «Ctparerun pa3BuTHs BocnuTaHusi B Pocculickoi
Oepnepanuun Ha nepuon a0 2025 roma» (Pacnopsbkenue I[IpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0B K pa3palOTKe MPOrpaMMbl MO XUMHHU, K OINPEACICHUIO
o01iei crpaTerud 00y4eHHsl, BOCIIUTAHUS U Pa3BUTHSL, 00YUYaIOUINXCSA CPEACTBAMH
yueOHoro npenMera «Xumus» st 10—-11 kiraccoB Ha 0a30BOM ypOBHE COCTaBHIIA
koHnentyanbHbie Tnonokenuss GI'OC COO o B3auMOOOYCIIOBICHHOCTH ILIEJICH,
collepKaHMs, pPe3yJbTaTOB OO0y4YeHUs M TpeOOBAaHUM K YPOBHIO TMOJTOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3zoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHu3alliy, SBJISIETCS HEOTHEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM JTallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YypOBHE KJIOUYEBBIX LEHHOCTEH, MPUCYILUX
LEJOCTHOM CHUCTEME XHMHYECKOro 0O0pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB MPHUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJ0BeKa, a TaKKe DSKOJOTMYECKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBbI0 M TNpUPOJHON cpene. Peammsyerca xumuyeckoe o0Opa3zoBaHUE
oOyyJaromuxcsi Ha YpoBHE cpeaHero oO1iero oOpa3oBaHUsl CpeCTBaMU Y4e€OHOTO
npeaMera «XUMHs», COAEpKAHWE U IOCTPOCHHUE KOTOPOro OIpPEACIICHbl B
mporpaMme MO0 XUMHH C Y4€TOM CHenu(UKH HAyKH XUMUHU, €€ 3HA4YeHUs B
MO3HAHWU TIPUPOJLI M B MATEPUAILHOM KU3HU OOINECTBAa, a TaKXKe C YYETOM
o0mMX 1eled W MPUHIUIIOB, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpefiHero oo1iero oopazosanus B Poccuiickoit denepanuu.

XUMHSI KaK DJIEMEHT CUCTEMBbI €CTECTBEHHBIX HAyK HTPaeT oco0yro poib B
COBPEMEHHOW IMBWIM3AIMU, B CO3IaHUHM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHME LIEJIOCTHOI'O MPEACTABICHUS 00 OKPYXKAIOIIEM MHUPE Kak O €AUHCTBE
IpPUPOABLl U YEJIOBEKa, KOTOpoe (HOpMHUpPYETCSs B XMMHHM Ha OCHOBE MOHMMAaHHS
BEILECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHUPA, OCO3HAHUS B3aUMOCBSA3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOKHBIMH 00JIACTSIMH MPUMEHECHHUS.

TecHo B3aMMOJIEUCTBYSl C IPYTUMHU €CTECTBEHHBIMM HAayKaMH, XUMHsI cTaja
HEOTHEMJIEMOMN YaCTbI0O MUPOBOU KYJIbTYPbl, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W KU3HHU Kaxaoro wieHa obOmiectBa. CoBpeMeHHass XMMHUSI KaKk Hayka
co3ujaTellbHasl, KaK HayKa BBICOKMX TEXHOJIOTMIl HalpaBlieHa Ha peuieHue
rJI00QBHBIX  TIPOOJIEM YCTOMYMBOTO PAa3BUTHUSI UYEJIOBEYECTBA — CHIPHEBOM,
OHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.



B cootBercTBUM ¢ OOUIMMHU LENSIMU M TPUHIUIAMU CPEIHEro OOIIEro
oOpa3oBaHus cojaepkanue npeameta «Xumus» (10—11 kmaccel, 6a30BbIN ypOBEHb
U3YYEHUS1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOOXOIUMYI0 UM JUIsi  BBIPAOOTKM  MHPOBO33PEHUECKHUX
OpPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B JKU3Hb COLIMYMa, MPOJOJDKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocTaBnsomuMU  TIpeAMeTa «XUMHUS»  SBISIIOTCA  0a30BbIe  KYpPChl —
«Opranuyeckas xuMus» U «OOmas W HeOpraHWYyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEpP>KaHHsSI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUU M0 HEOPraHWYECKOW XUMHU (C BKIIOYEHHEM 3HAHUU W3 OOIled XUMHUHU) U
OpraHn4eckon xumuu. POpMUPOBAHME NAHHOW CUCTEMBI 3HAHUM IIPU WU3YYECHHUU
npeaMera 00€CleunBaeT BO3MOXHOCTh PACCMOTPEHHS BCEro MHOT000pasus
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CtpykTypa coaepxkanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHu4eckas XUMUs» CPOpPMHUpPOBAaHA B NPOrpaMMe IO XMMHH HAa OCHOBE
CUCTEMHOI'O TOJXOJa K H3Y4YEHHMIO Y4YeOHOro wmatepuaia M 00ycCiOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW HAa  ONpeAENEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYecKOW XHWMHUHU BEUIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KIACCUYECKOM TEOPUHM CTPOEHHUS OPraHUYECKUX
COCIMHEHHUW, a TakKe€ Ha YpPOBHE CTEPEOXMMUYECKHX U  DIIEKTPOHHBIX
IOpeJCTaBICHU O CTpoeHHH BemecTB. CBeaeHUs 00 U3ydyaeMbIX B Kypce
BELIECTBAaX JAOTCS B PA3BUTUHU — OT YIJIEBOJAOPOJOB /10 CIOKHBIX OMOJIOTHUYECKU
AKTHBHBIX COEOUWHEHHN. B Kypce OpraHM4ecKkoM XHWMHM IIOJYy4YarOT PpPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHUs MEpPBOHAYAIBHBIC
IPEJICTaBICHUS O XUMHUYECKON CBSI3H, KJIaCCU(UKALIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[log HOBBIM yIJIOM 3peHHUs B THpeaMere «XuMmus» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YypOBHE OCHOBHOIO 001Iero o0pa3oBaHus
TEOPETUYECKU Marepual M (aKTOJOTMYECKHE CBEACHUS O BEIIEeCTBAX H
XUMHUUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIias M HeopraHudeckas
XUMUSD» 00yYarolMMcs TPEIOoCTaBIsSETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
HNEPUOAMUYECKOTO 3aKOHA C OOILIETEOPETHUECKUX U METOJOJIOTMYECKUX IMO3ULIUH,
rIyo’ke TIOHSATh HWCTOPUYECKOE U3MEHEHHEe (YHKIMA OSTOT0 3aKOHa — OT
00001aro1Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Ennnas cucreMa 3HaHUK O BOXXKHEUIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHHMH, a TAKXKE€ O XMUMHUYECKUX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoyHserca B Kypcax 10 m 11 knaccos
JIIEMEHTaMHU COJEP)KAHMS, HMMEIOUIMMHU KyJbTYPOJOTMYECKMI M MPUKIATHON
XapakTep. DTH 3HaHHs CIOCOOCTBYIOT MMOHUMAHUIO B3aUMOCBSI3H XUMUU C



JPYTMMHM HayKaMH, pPacKpbIBalOT €€ poJib B ITO3HABATEIbHOW M MPAKTUYECKOU
JESATEILHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K IMPOIIECCY
TBOpUYECTBA B O0OJACTH TEOPHH W MPAKTHUYECKUX MPHIOKCHUN XUMUHU, TOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0riemMax, CBSI3aHHBIX C XUMHEHW, KPUTHUECKH OCMBICIMBATh HH(OpPMAIUIO U
NPUMEHATh €€ [ TONOJHEHUsS 3HAHWM, PEIICHUS WHTEIUICKTYaJIbHBIX U
AKCIEPUMEHTANIbHBIX UCCIEA0BATEILCKUX 3a/1a4y. B 1enoM coaepxanue ydeOHOTO
npeaMera «XWMHUS»  JAHHOTO  YPOBHST  U3YYEHHUS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHne y OOYYarONIUXCs MHUPOBO33PEHYECKOW OCHOBBI JJISI TTOHUMAHHUS
bunocodckux uAeH, TakUx Kak: MaTEepUabHOE €IUHCTBO HEOPTraHUYECKOrO U
OpraHUYecKOro Mupa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM H
CTPOCHHUEM, [I03HABAEMOCTh MPUPOJHBIX SBJICHUM NyTEM HKCIEPUMEHTAa W
pelieHrs TNPOTUBOPEUYMN MEXIAYy HOBBIMH (akTaMu H  TEOPETUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIUM XUMUU B PEIICHUM YKOJIOTHYECKUX MPOoOIIeM, a
Takke MpobJieM COEPeKEHUS IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3aHMS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nnane pemeHuss 3amad  BOCHUTAHUSA, PA3BUTHS W COLMAIM3ALNU
OoOy4YaromuXcs TPHUHATHIE NPOrpPaMMON MO XUMHH TOAXOJAbl K OIpPEIACTICHUIO
CollepKaHUsi M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaloT  (HOpMUPOBAHHE
YHUBEPCAIbHBIX y4E€OHBIX JEHCTBUWA, HMEIOMMX 0a30BO€ 3HAYECHUE IS
pPa3IMUHBIX BHUAOB JICSITEIBHOCTH: PpEIICHUS MpoOJjeM, MOHWCKa, aHaau3a u
00paboTku uHbopMaIi, HEOOXOAUMBIX VISl IPUOOPETEHUS OMbITA IPAKTUYECKOM
U UCCJEAOBATEIbCKOM JEATEIbHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B IO3HAHUU
XUMUHU.

B nmnpaktuke mnpenojaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, TaK U Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MPU ONPEIeTICHUN
COJICPKATEJIbHOW XapaKTEPUCTUKU IeJIe HM3ydeHUs TMpeaMeTa HalpaBlIeHUEM
MEPBOCTENICHHOW 3HAYMMOCTHU TPAAUIIMOHHO TPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HAYKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEeIIbHOCTH 4YEJIOBEKAa M KaK OJIHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C
METOJMYECKOM TOYKHM 3pPEHUS] TaKOM MOAXOJ K ONPEIENCHUIO IeJed H3ydeHUs
peaMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHo JaHHOM TOYKE 3pPEHMs TJIABHBIMHU IEISMH HM3Yy4CHUsS MpeameTa
«Xumus» Ha 6a3oBoM yposae (10 —11 kJ1.) SIBIISIOTCSL:

e (opMHUpOBaHHME CHUCTEMbl XHMHUUYECKHX 3HAHUM KaKk  Ba)KHEUIIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KAPTUHBI MHUPA, B OCHOBE KOTOPOU
JeXaT KIIOYEBBIC MOHATHA, (yHIAMEHTAIbHBIC 3aKOHBI U TCOPUU XUMHH,
OCBOEHUE fA3bIKAa HAYKH, YCBOCHUE U TIOHUMAHHE CYIIHOCTU JOCTYIHBIX



0000IIeHNIT MHPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHHE C HCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUN O HAYIHBIX METOJIaX TTO3HAHWSI
BEIIECTB W XWUMHUYECKHX pEaKIHid, HEOOXOAMMBIX i TPUOOPETCHHS
YMEHUW OpPHUEHTHUPOBATHCS B MHPE BEHICCTB M XUMHUYCCKHX SIBIICHUM,
UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUUECKOM U MOBCEAHEBHOM KU3HH,

e pa3BUTHE YMEHUU U CIIOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCHEPUMEHTa, COOIIOJICHUEM  IpaBUII
0e301acHOro 0OpaITeHHsI ¢ BEIECTBAMH.

Hapsimy ¢ atuM, comepkarenpHas XapaKTEpUCTHKA TeNiel U 3a7a9 W3YdCHHSI
npeaMeTa B MporpaMMe Mo XMMHHM YyTOYHEHA U CKOPPEKTHPOBaHAa B COOTBETCTBUU
C HOBBIMHU MPHOPUTETaMU B CHCTEME CpeIHero obiiero oopazoBanus. CeronHs B
OpernojAaBaHUM XMMHUU B OONIBIIEH  CTEMEHH OTHAETCS  MPEANOYTEeHHE
MPAKTUYECKON KOMIIOHEHTE CcoJiepKaHusi OOyYeHHs, OPUCHTUPOBAHHOW Ha
HOJIFOTOBKY BBIMYCKHHMKa OOIIE00pa30BaTEIbHON OpraHU3alluy, BIAJCIOLIEro He
HAaOOpOM 3HaHWH, a (PYHKIMOHAJIBHOM TPaMOTHOCTHIO, TO €CTh cmoco0aMu u
YMEHUSMH aKTHUBHOTO TOJYYCHHUS 3HAHWUU M MPUMEHEHUS WX B PCATbHON JKU3HU
JUTSL peLIeHUs TPaKTUYECKUX 3aj1ay.

B cB3u ¢ 9TUM mnpu M3ydyeHUU TMpeaMeTa «XUMHUS» JTOMUHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]a4H, KaK:

ajanrtanus o0y4yaronmxcs K YCIOBHSIM JUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupOBaHHE  WHTEIUIEKTyaJlbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MPUHSATHIO TPaMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX C BEIIECTBAMU U UX
MPUMEHECHUEM;

dbopmupoBaHre Yy OOy4YarOIIUXCS  KIIOYEBBIX HABBIKOB  (KJIIOUEBBIX
KOMIIETCHIINI), WMEIONINX YHUBEpPCAIbHOE 3HAYCHHWE [JIS Pa3IUYHBIX BHJIOB
NeSATEeILHOCTH: PEIIeHHs MpobieM, MOUCKa, aHalu3a U o0paboTku MHpopMaIuy,
HEOOXOJUMBIX [JIsi MPUOOPETEHHUs OIbITa JIEATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWU XUMHUHU, a TaKXKe IS OIEHKH C TO3UIUI
IKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHYECKHX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPELY;

pPa3BUTHE ITO3HABATEIIbHBIX WHTEPECOB, WHTEIUICKTYAJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00YJarOIINXCS: CIOCOOHOCTH CaMOCTOATEILHO MTPHUOOPETATh HOBBIC
3HAHUS 10 XUMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMEHHbIC HH(POPMAIIMOHHBIC TEXHOJIOTUU JJIsl TIOMCKA W aHajIn3a y4eOHOU |
HAYYHO-TIOMYJISIPHON HHPOpMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupoBaHrE U pa3BUTHE y OOYJAIOIIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOTI0AaTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO



HEOOXOJIMMbI, B YaCTHOCTU, TPHU IUIAHUPOBAHUU U TMPOBEICHUH XUMHYECKOIO
AKCIIEPUMEHTA;

BOCIIUTaHUE y oOydJaromuxcs YOeKIEHHOCTH B T'YMaHUCTUYECKOM
HaIPaBJICHHOCTH XHWMHH, €€ Ba)XXHOM POJM B PEIICHUHM TJ00abHBIX MPOoOIeM
pPallMOHAIIBHOTO TTPUPOJIONIOIB30BAHMS, MMOMOTHEHUS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs] TPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpeXHOTO
OTHOIIICHHS K TPUPOJAEC M CBOEMY 3JIOPOBBIO, a TakXKe IMPUOOPETEHUsS OIbITa
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHMM 1 TPUHATHS TPaAMOTHBIX PEIICHUM B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SIBIICHUSMH.

B yueOHoM muane cpemHero oOmiero oOpa3oBaHHUS MPEAMET «XUMUS
0a30BOTO YpOBHS BXOJHT B COCTaB MpeaMeTHOW oOnactu «EcTecTBeHHO-HAy4dHbBIE
MIPEAMETBD».

OO611ee ynciio YacoB, OTBEIEHHBIX JJI1 U3yUYECHHs] XUMUH, HA 0a30BOM YpOBHE
cpeaHero obiero odpazoBaHus, coctariseT 68 yacoB: B 10 kmacce — 34 gaca (1
yac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COJEPXAHUE OBYYEHMUAA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMUH

[IpeameT opraHMYecKod XMMUU: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAUCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepUanoB. TeopHs CTPOCHHUS OPTraHUYECKUX
coenunenuii A. M. BytnepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTpyKTypHbIe POPMYJIIbI
OpraHMYeCKUX BellecTB. l'omMosiorusi, wu3zomepus. XUMHUYECKas CBiI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccuukaluu OpraHMYEcKUx BemiecTB. HoMmeHkiaTypa
OpPraHUYECKUX COEAMHEHUH (cHUcTeMaTuyeckas) M TPUBUAIbHBIE Ha3BaHUs
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB W MX IMPEBPALLCHUM:
O3HAKOMJIEHHME € O0pa3laMy OpPraHMYECKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAOIIOJECHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO NPEBPALICHUIO OPIraHUYECKUX BEILECTB
IIpYU HarpeBaHuu (IJI1aBjIeHue, 0OOYTIMBAaHUE U TOPEHUE).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMH psa. MeTraH W dTaH —
npocTeiiline NpeACTaBUTENN allkaHOB: (U3MUYECKHEe U XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHHs W TOpPEHHs), HaXOXKJIEHUE B NPHUPOJE, MOJIyYCHHE U
IIPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUI PsAL. DTUIIEH U NPOIUJIEH —
npocTeiiline NpPeACTaBUTENN aJIKeHOB: (U3MYECKHEe U XUMHUYECKHE CBOMCTBA
(peakMu TUAPUPOBAHUS, TaJOT€HUPOBAHMS, THApPATALMU, OKHCICHUS U
MOJINMEPHU3ALINH ), TOTYYEeHUE U TPUMEHEHHE.

Anxanuensl: Oyrtaaues-1,3 u metwnOyraauen-1,3: cTpoeHue, BaKHEUITHE
XUMHUYECKHE CBOWCTBa (peakuusi nonuMepusanuu). llogydeHne CHHTETHUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUM psAll. ALETHIIEH
— MPOCTEHIIMI TpEeACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (U3HYECKHE U
XUMUYECKHE CBOMCTBA (pEaKIMU TMAPUPOBAHUS, TAIOI€HUPOBAHUS, THApPATALUH,
rOpeHus), MOJyYEHNE U TPUMEHEHUE.

Apenbl. benzon: cocras, cTpoeHue, pusnueckrue W XUMHUYECKHE CBOWMCTBA
(peakiuu rajoreHUpOBAHMS W HUTPOBAHUA), MOJyYE€HUE U MpPUMEHEHHE. T01yon:
cocmae, cmpoeHue,  Quauueckue U  Xumuyeckue  ceoilcmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), noJy4YeHue u npumenerue. TOKCUYHOCTb



apeHoB. ['eHeTHMyeckasi CBS3b MEX]Yy YIJIEBOAOPOJAMHU, MPUHAMJICKAIIUMU K
Pa3IMYHBIM KJIACCAM.

[IpupoaHbie UCTOYHUKH YriaeBOAOpOnaOB. [IpuponHbIii Ta3 U TMOIMyTHBIE
HedTanble Ta3pl. HedpTh u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:
NIEPErOHKA, KPEKUHI (TEPMUYECKHM, KaTaIUTHYECKHil), muponu3. IIpoaykTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHbIi
yToJb ¥ MPOAYKTHI €r0 MepepadoTKH.

OKCIEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HMX IPEBPAILICHUIA:
O3HAKOMJIEHHUE C 00pa3laMu MIaCTMACC, KAyYyKOB U PE3UHBI, KOJJIEKIINH
«Hedpte» u  «Yromb», MOAETUPOBAHHWE  MOJEKYJI  YIJIIEBOJOPOJIOB  H
raJIOT€HOMPON3BOAHBIX, MMPOBEICHUE IPAKTHUYECKON pabOThI: MOJyYEeHUE STUIICHA

Y U3Y4YEHHE €TO CBOWCTB.

Pacuérnblie 3a1aumn.

Bbluucinenuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (Maccbl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTA PEaKLHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIA MTPOYKTOB PEAKIIUN).

Kuciopoacoaep:kamue opraHu4eckue coeMHeHUs

IIpenenbHBIE OJHOATOMHBIE CIHUPTBL. METaHON M 3TAaHON: CTPOECHHUE,
buznueckue M XUMHUYECKHE CBOMCTBAa (pEaKkIMu C aKTUBHBIMU MeETaJlJIaMH,
rajJlOreHOBOJIOPO/IaMH, TOpPEHHUE), TNpPUMEHEHHE. BoIopoaHblE CBA3M MEXIy
MOJIEKYJIaMU CIIUPTOB. [[elicTBUE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaTroMHbl€  CHUPTHL. DTUJIEHIVIMKOJIb W  TJIUUEPUH: CTPOECHHUE,
¢uznyeckue W XUMHYECKHE CBOWCTBAa (B3aUMOACHMCTBHE CO IIEIIOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAsl peaklis Ha MHOTOaTOMHbIE chupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepruHa U STUIIEHTJIMKOJIS.

deHo: CTpOCHUE MOJICKYNb, (U3UUYECKHEe U XUMHUYECKHE CBOMCTBA.
Tokcuunoctsh enona. [Ilpumenenue denona.

Anpperunel U kemowvl. Dopmanbaeruy, aueTaIbAETHI:  CTPOEHUE,
bu3nueckue U XMMHYECKUE CBOMCTBA (pEaklMH OKUCIEHUS M BOCCTAHOBJIECHUS,
KAueCTBEHHbIE PEAKIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpejAeNbHbIE KAapOOHOBBIE KUCIOTH. MypaBbuHas U
YKCYCHasl KHCIJIOTBI: CTpO€HHUE, (PU3MUecKre U XUMHYECKHE CBOMCTBa (CBOWCTBA,
oOmiue sl Kiacca KUCIOT, peakuus dTepuduKaium), mojiyueHue U IpUMeHEHHE.
CreapuHOBasi M OJICMHOBAsl KHCJIOTHI KaK MPEJACTABUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. Mblila Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Cnoxuple »¢upbl Kak NPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
cioxHBIX 3upoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckast
pOJIb )KUPOB.



VYrneBoapl:  cocTtaB, Kiaccudukanus — yrieBogoB  (MOHO-, M- U
nosicaxapubl). ['oko3a — mpocTedmii MoHOcaxapu: OCOOCHHOCTH CTPOEHUS
MOJIEKYJbI, (U3MYECKHEe U XUMHUYECKHE CBOMCTBa (B3aMMOJEHUCTBUE C
ruapokcuaom menu(ll), okucrnenne amMMuayHbiM pacTBopoM okcuaa cepebdpa(l),
BOCCTAaHOBJICHHE, OpO’KEHHE TJIIOKO3bI), HAXOXKJICHHE B MPUPOJE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnonosa Kak npupoanble noauMepsl. CTpoeHue Kpaxmalia U
newnono3bl.  du3ndeckne W XUMHUYECKHME CBOMCTBA Kpaxmana (THApPOJIHS,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEpUMEHTAIBHBIE METOJbl HW3Y4YEHHUs BEUIECTB M WX MPEBpAIICHUIL:
NpoBeJcHUE, HAOIIOJEHUE U OIMHCAHWE JIEMOHCTPALMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIC PEAKIMU OJHOATOMHBIX CIUPTOB (OKHCIEHHE 3TaHOJA
okcuznoM wmenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMOACUCTBHUE TIJMLEPUHA C
rugapokcugom meau(Il)), anpaerunoB (OKUCICHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rugpoxcumom wmeau(ll), B3aumojelcTBHE Kpaxmalia C HOJOM),
IPOBEJCHUE NMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3amaun.

Beluucinenuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (Maccbl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTA PEAKIHUHA IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoaeprkalme OpraHnyecKue COeIUHEHMS.

AMHHOKHCIIOTBI KaKk aM(OTepHbIe OpraHudeckue coeauHeHus. dusndeckue
U XMMHUYECKHE CBOMCTBAa aMHUHOKHUCIOT (Ha mpuMmepe raumuHa). buonoruueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benku Kak OpUpPOAHBIE BBICOKOMOJEKYJISIpHBIE coenuHeHud. llepBuunas,
BTOpUYHAs U TPETHYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB M UX IMPEBpalllCHMIA:
HaOJIOICHUE U OMMCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OeNIKOB NpU
HarpeBaHuM, LIBETHbIE pEaKLUU OEIIKOB.

BbicokoMoOsIeKYISIDHBIE COeIUHEHMS

OCHOBHBIE MOHSTHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AINH, CPEIHSAS MOJIEKYJIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHHA —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUSI.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BELIECTB M UX IPEBPAILECHHIA:
O3HAKOMJIEHUE C 00pa3laMH MPUPOIHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanu3arus MEXIIpeIMETHBIX CBA3CH MPU N3yUYE€HUH OPTAaHUYECKON XUMHUH B
10 kimacce OCyMIECTBISETCS Yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TIOHSTHUW, TaK U TOHSATHH, SBISIOIIUXCS CUCTEMHBIMHU IJI OTACITHHBIX
IIPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO0mme ecTeCTBeHHO-HAYYHBIE TIOHATHS: SIBJICHUE, HAYIHBIN (haKT, TUTIOTE3a,
3aKOH, TEOpHS, aHAJU3, CUHTE3, KIAacCCHU(PHUKAIUs, EPUOAUYHOCTb, HAOIIOICHUE,
U3MEpEeHHE, SIKCIIEPUMEHT, MOJICJIMPOBAHHE.

®dwusuka: MaTepus, DSHEPrHus, Macca, aToM, DJJIEKTPOH, MOJIEKYIIa,
DHEPreTHUECKUN YPOBEHb, BEIECTBO, TENO, OOBEM, arperatHoe COCTOSHHE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AMHUITBI UX U3MEPEHUS.

buonorus: knerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpPTaHHU3ME,
doTocuHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (OCNKH, YIJIEBOIBI, >KUPHI,
dbepMeHThI).

['eorpadusi: MuHEpasnbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILIMBO,
peCypChI.

TexHosnorus: mNUIIEBbIE NPOAYKTHI, OCHOBBI PAI[MOHAILHOIO MHUTAHUS,
MOIOIITUE CPEJICTBA, JCKAPCTBEHHBIE M KOCMETHYECKUE TIPEImapaThl, MaTeprabl U3
HCKYCCTBEHHBIX 1 CHHTETHUECKHIX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUA

Teopernvyeckue 0CHOBbI XUMHUU

XUMUYECKHI 37eMeHT. AToM. Snpo aroma, H30TONbL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE yPOBHH, TOAYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacIpe/iesieHus AJIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

Ilepnognueckuit 3akoH U Ilepronnueckas cucTreMa XMMUYECKUX AJIEMEHTOB
. . Mengeneea. CBsi3b NepUOAUYECKOTO 3aKkoHa U llepmonnueckoi cucteMbl
xuMmudeckux 3ieMmeHToB JI. M. MenneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMHUYECKHX DJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TpyHnaM U TEepUOAAM.
3Ha4YeHHE MMEPUOIUYECKOTO 3aKOHA B PA3BUTHH HAYKH.

CtpoeHue BeliecTBa. XHUMHUYECKass CBSI3b. BHJAbI XHMHYECKOW CBS3U
(KOBaJICHTHAsl HEMOJSIpHAs U TOJSpHAs, WOHHAs, MEeTajulMdeckas). MexaHu3Mbl
o0pa30oBaHUs KOBAJICHTHOM XMMHYECKOM CBsi3M (OOMEHHBIH U  JIOHOPHO-
akienTopHelil). BomoponHas cBsa3b. BalleHTHOCTh. DJIEKTPOOTPHUIIATEIBHOCTD.
Crenenb okuciienus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MONEKYJApHOTO UM HEMOJIEKYJSIPHOTO  CTPOCHUA. 3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[ToHsiTHe 0 AUCHEPCHBIX cucTeMaX. VICTUHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBast 107151 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COECIMHEHU . Howmenknarypa
HEOPraHUYECKUX BEIIECTB. |'€HETWYECKas CBSI3b HEOPTraHUYECKUX BEIIECTB,
MPUHAJICKAITUX K Pa3JIMYHBIM KJIaccaM.

Xumudeckass  peaknms.  Knaccuukamumss — XUMHUYECKHX — peakmuid B
HEOPTaHUYECKOM M OPraHMYeCKON XMMUHU. 3aKOH COXPAHEHUSI MAcChl BEIIECTB,
3aKOH COXPAHECHUS U MPEBPAILCHUS SHEPTUM ITPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pas3uyHbIX (pakTopoB. OOpaTuMbie
peakiuu. XHUMHYECKOe paBHOBecHe. DaKTOpbl, BIHSIONME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [lartenbe.

OnekTponuTuueckas nuccouuanus. CuiabHble U ciiadbie 2eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAIbHAS, IIEJIOYHAS.

OKUCIUTETBHO-BOCCTAHOBUTEBHBIE PEAKIUU.

OKCNEpPUMEHTAIbHBICE METO/bl H3YyUYECHHS BEUIECTB M MX MPEBPAILCHUMN:
neMoHcTpanus tabmaun «llepuoguueckas cucteMa xumudeckux snementoB /. U.
MeHnneneeBay, M3ydeHHUE MOJENICH KPUCTAIUIMYECKUX PEMIETOK, HAOIIOJCHHE U
OMHCaHNEe JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3I0KEHHUE IMEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUHU KaTAIM3aTOPa, ONPEIAECICHUE CPEAbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHHMBEPCAJIBLHOTO WHJIMKATOpPa, PEAKIMH HOHHOTO OOMeHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusHue paznuyHbix (akTOpOB Ha CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuétnblie 3amaum.

Pacuétel 10 ypaBHEHHUSIM XUMHYECKHX pPEaKUHW, B TOM YHUCIIEC
TEPMOXHUMHUYECKHAE PACUYETHI, PACUYETHI C HUCIMOJb30BAHUEM TOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuyeckass xumus

Hemeramner.  [lonmoxkenne HemetauioB B [lepuoguueckoit  cucreme
xuMuueckux syeMmeHToB J[. M. MenaeneeBa U OCOOCHHOCTH CTPOCHUS aTOMOB.
du3MYecKrWe CBOMCTBA HEMETAUIOB. AJUIOTPOIUS HEMETa/UIOB (Ha MNpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKUE CBOMCTBA BaXKHEHIIUX HEMETAUIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdhopa, yrmepoma W KpPEeMHHsA) U HUX  COEAMHEHUH  (OKCHJOB,
KHUCJIOPOJICOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne Ba)XHENIINX HEMETAUIOB U KX COCIMHEHUM.



Merambl. [lonoxenue MetamnoB B [lepuoandeckor CUCTEME XUMHUYECKUX
anemenToB JI. 1. MenaeneeBa. OcoOOEHHOCTH CTPOCHHS DJICKTPOHHBIX 000JI0YEK
aToMOB MetaiioB. OOmue ¢uzndeckue cBoicTBa MeTaiwioB. CIIaBEI METAJLIOB.
DNEKTPOXUMHUUYECKHUI psAJT HAPSHKEHUI METAIIIIOB.

XUMUYECKUE CBOMCTBA BaXKHEUIIMX METAUIOB (HATPUM, KaJlMid, KaJIbLIHM,
MarHuu, alfOMUHUN, IIUHK, XPOM, KeJI€30, MeJIb) U UX COCTMHEHUH.

OO6mue crmocoObl MoJIydeHusT MeTaioB. [IpuMeHeHne MeTauioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYE€HHUs BEIIECTB M HUX MpPEeBpalllCHUN:
H3yYeHHE KOJUICKIIUU «MeTaJibl M CIUIaBbl», OOpa3IlOB HEMETAJJIOB, PEIICHHE
AKCTIIEPUMEHTAJIbHBIX 3aj7a4, HaOJI0JICHUE W OINKMCaHWE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OIBITOB (B3aMMOJEHCTBUE THAPOKCHAA AJTIOMUHHS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnbie 3agaumn.

Pacuétsl macchl BemiecTBa wid 0O0bEéMa ra3oB MO WM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacuéThl Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MTPOAYKTOB PEAKIIUM, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XuMuS M )KU3Hb

Ponp xumum B o0ecriedeHUH SKOJOTHYECKON, SHEPreTUYECKOW U IHIIECBOM
0€301MacHOCTH, Pa3BUTHH MEIUIUHBL. [IOHATHE O HAay4YHBIX METOJaX IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHH.

IIpencraBienuss 00 OOMMX HAy4YHBIX MPUHIMIAX POMBIIIIIEHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YemoBek B MHpE BEIIECTB M MAaTECPUAIOB: BAXKHEUIIUE CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTe€pUaNIbl, KpacKu, CTEKJIO, KEpaMHKa,
MaTepuasbl g 3JEKTPOHUKH, HAHOMATEpHasbl, OPTAaHUYECKUE W MUHEPATbHBIC
yI00peHHUS.

XuMHUsl U 3J0pPOBbE YEJIOBEKA: IPaBUJIa HCIIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MACHOTO MCIOIL30BaHUS MPENnapaToB ObITOBON XUMUU
B OBCEHEBHOM >KU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzammss  MeXNnpeaIMETHBIX  CBsi3ed TMPU  M3YYCHUH  OOmIe |
HEOpraHU4eCcKor XuMuM B 11 Kitacce OCymIECTBISETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIIUX E€CTeCTBEHHO-HAYYHBIX TIOHATHUW, TaK M TOHATHH, SBISIOIIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSATUS: HAy4YHBIH (DaKkT, TUIOTE3a, 3aKOH,
TEOpHUsS, aHalIM3, CHHTE3, KilacCuUKaMs, IEePUOAUIHOCTh, HAOIIOJCHHUE,
AKCIIEPUMEHT, MOJECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.



dusuka: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
H30TOII, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUEeCKUN YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, (PM3NUYECKHE BETUYMHBI M €AUHUIIBI UX
U3MEPEHHUSI, CKOPOCTb.

buonorusa: kmeTka, opraHm3M, OJKOcHCTeMa, Ouocdepa, MakKpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadus: MuHepanbl, TOPHBIE MOPOJIBI, MOJIE3HbIE MCKOMAeMBbIE, TOILIUBO,
pECYpCHI.

TexHoNOTHSA: XUMHUYECKass TMPOMBIILIECHHOCTh, METAJUTYPTHSs, MPOU3BOACTBO
CTPOUTEIIPHBIX MAaTEPHAJIOB, CEJILCKOXO3IUCTBEHHOE IPOU3BOJICTBO, IHUIICBAs
MPOMBINIJICHHOCTh,  (papMmarieBTHUecKass  MPOMBIIUICHHOCTh,  MPOWU3BOICTBO
KOCMETHYECKMX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepHasIOB,
AJIEKTPOHHAS MMPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IJDIAHNPYEMBIE PE3VYIJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUSA
OOyYarOIMMHUCST TPOTPpaMM CpemHero o0mero o0pa3oBaHusl (JTMYHOCTHBIM,
METanpeJMETHbIM W MpeAMETHbIM). HaydHo-meTonuueckoi OCHOBOM ISt
pa3paboTKU IUIAHUPYEMBIX PE3YJbTaTOB OCBOCHHS MPOTPaMM CpPEIHEro oOIIero
00pa30BaHUsl SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBMM C CHCTEMHO-AESTEIBHOCTHBIM MOJAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeaMeTa «XHMHs» Ha YPOBHE CPEIHErO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HaHUE OOYYAIOUIUMUCS POCCUICKON TIpakJaHCKOM MJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIM4Khe MOTUBALUU K 00YYEHUIO;

LEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKJICHUW JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJAHULIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaromMXcsi PYKOBOJCTBOBAThCA B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAaHOBKAMH, MPHUCYLIUMHU LEIOCTHON
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJINYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CIOCOOHOCTU CTABUTh
LEJH U CTPOUTH )KU3HEHHBIE MJIaHbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MNpeaMeTa «XUMUs» JOCTUTAIOTCAd B
€MHCTBE YYEOHOW M BOCIMTATENILHON JI€ATEbHOCTH B COOTBETCTBUU C
TYMaHUCTHYECKUMH, COIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU
U HJealaMH POCCHICKOT0 Tpa)KAaHCKOro oOlIecTBa, NPUHATHIMU B OOILECTBE
HOpMaMu U TpaBUJaMU  [OBEACHMS,  CHOCOOCTBYIOIIMMH  IpoLeccam
CaMOMO3HAHUS, CaMOpPAa3BUTHUS M HPABCTBEHHOI'O CTAHOBJIEHUSA JIMYHOCTH
oOy4Jaronuxcs.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMS NpeaMeTa «XHUMHSD  OTPAKAIOT
c(OpPMHPOBAHHOCTh OMbITa I[IO3HABATEIIbBHOW W MPAKTUYECKOW N€ATEeIbHOCTU
oOyJaromuxcs Mo peanu3aluy MPUHATHIX B 00IEeCTBE IIEHHOCTEH, B TOM YHUCIE B
YacTu:

1) rpaaaHCKOro BOCIUTAHUS:

OCO3HaHUsI 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPAB U 00513aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPSIKY;

NOPEICTaBICHUS O COLMAIBHBIX HOPMax MW MPaBWIAX MEXKIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKON JESITEIBHOCTH NIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEIICHUH Y4Y€OHBIX U MO3HABATENBHBIX 3371a4, BBHITOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAaThb M NPHHUMAaTh MOTHBBI, HAMEPEHHS, JIOTHKY H
apTyMEHTHI IPYTUX MPU aHAIHU3E PA3IUYHBIX BUJIOB YI4EOHOH 1EATEIHHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY U HAyYHOMY HACJEAUI0
OTE€UYCCTBECHHOMN XHMUM;

yBaXEHUSI K TIPOIECCY TBOpPYECTBA B O0JIACTH TEOPUU U TMPAKTHUECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUSA TOTO, YTO JOCTHKEHUS HAYKH €CTh pe3yJIbTar
JUINTENIbHBIX ~ HAONMIOJIEHWH, KPONOTJMBBIX 3KCIEPUMEHTANbHBIX  ITOHCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeca M TO3HABAaTEJIbHBIX MOTHMBOB B MOJYYEHHH U MOCIEAYIOLIEM
aHaJin3e MHPOpMAIMKU O MEPEJOBBIX JAOCTIXKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MIOBECHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyAalluH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMH,
Y NIPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTHUPYSCh HA MOPaJIbHO-HPAaBCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE MOBEIECHHUE M TOCTYNKHA CBOMX TOBApHUILEH C
NO3ULMKA HPABCTBEHHBIX W IPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUN 3ITUX
MOCTYIIKOB;

4) popMupoBaHuUs KYJILTYPbI 310POBbSI:

NOHMMaHUsl LEHHOCTEH 3I0poBOro M 0Oe3omacHOro obOpas3a JKW3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmro/IeHns MpaBui O€30MacHOro OOpalleHusi ¢ BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUS LEHHOCTH NpaBWil HWHAMBUAYAJBHOTO U  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HHU JIOCH;

OCO3HaHUSl MOCHEACTBUM U HENPUATHS BPEAHBIX MPUBBIYEK (YNOTpeOseHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyaoBOro BoCIMTAHUSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIEOBATEIbCKON
NESATETbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM W  JAPYIMX  BHJAAX
NESTEIbHOCTH;

YCTAHOBKM Ha aKTHUBHOE Yy4yacTHE€ B pEUIEHUWU MPAKTHUYECKUX 3aj]ad
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO Mpodeccuil pa3inyHOro poaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaXEHUS K TPYAY, JIOJAM TPYyAa U pe3ysibTaTaM TPYIAOBOH NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJIMBUIYaIbHOU TPACKTOPHUU
oOpa3oBanus, Oyaymied Mpoeccuu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JIOrH4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€J1IeCO00Pa3HOT0 OTHOIICHUSI K MPUPOJAE, KAK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MMOHMMAaHUSl TJI00ABHOTO XapakTepa HKOJOTHMUECKUX IMpOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH WCIOJIb30BAHUS JOCTIDKCHUM XUMHUU IS
pELIEHHs] BOIIPOCOB PAallMOHAIIBHOTO MPUPOOTIOIH30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUM, MNPUHOCAIIMX BPEH  OKPYNKAIOUIEH
NPUPOJIHOM Cpelie, YMEHHSI MPOTHO3UPOBATH HEOJIATOMPUSATHBIE SKOJIOTMYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJM4Usl Pa3BUTOTO 3KOJIOTUYECKOTO MBIIUICHHS, SKOJIOTUYECKOU KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHHS
PYKOBOJICTBOBAaTbCSI UMM B IO3HABATEIbHOW, KOMMYHHKATUBHOW M COILIMAIBHOU
MpPaKTUKE, CIOCOOHOCTH U yMEHHUS AaKTUBHO MPOTUBOCTOATH HACOJIOTHUHU
xemopoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUSl CHelM(PUKA XUMHM KaK HayKd, OCO3HaHHUS €€ POk B
dbopMHpPOBaHUN PAMOHATLHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
MpECTaBICHUs] 00 OKPYKAIoIeM MHUpPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U pEHIeHUHu MpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUU JJIi  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHHCTUYECKOW HANpaBI€HHOCTH M Ba)XXHOM pOJIA B
CO37IaHUHM HOBOW 0a3bl MaTEpUAILHON KYJIbTYPHI, PEIICHUH TJIO0ATBHBIX MPOOIEM
YCTOMYHUBOTO PA3BUTUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPreTUUECKOU, NUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, OOECIICUCHUH YCJIOBUH
YCHENIHOTO TPpyAa H DKOJOTMYECKHM KOMMOPTHOW >KHM3HM KaXIOro dJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTU: TOHMMAHHUS CYIIHOCTA METOJIOB
MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BATh



MoJIy4aeMble 3HAHUS JJI aHalu3a U OOBSACHEHUS SIBJICHHUI OKpYKaloLIero Mupa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUs JeJlaTh 000OCHOBAHHbBIE 3aKIIIOUYEHUS HA
OCHOBE HAy4YHBIX (AKTOB H UMCIOIMUXCA JaHHBIX C IEIbI0 TOJyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOSATENIBHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENLCKON AESITETbHOCTH;

FOTOBHOCTH M  CIOCOOHOCTM K  HENPEPbIBHOMY  OOpa30BaHUI0 U
caMOOOpa30BaHNIO, K AaKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHMM [0 XHUMHHU B
COOTBETCTBHHM C KM3HCHHBIMHU OTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTAM TpyJAa B pa3lIMYHBIX cepax MpopecCuoHAIbHON
NESATEIbHOCTH.

METANIPEJMETHBIE PE3YJIbTATHBI

MeramnpeMeTHbIe Pe3yJIbTaThl OCBOCHHSI YUEOHOro mpeamera «XUMHs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIi  (QOPMHUPOBAHUS ~ MHUPOBO33PEHUS  0OydYaroumuxcs
MEXIUCITUTUTMHAPHBIE (MEXIIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaKAIOIIHEC
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEIMU(UKY METOJOB TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepwsi, BEIIESCTBO, SHEPTHsI, SBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbIN (hakT, IPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCalIbHbIC ydeOHBbIC ACHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHBHEIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroInXCs;
CIIOCOOHOCTh oOyJaromuxcs UCII0JIb30BATh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YYCOHBIC
JICCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MertanpeaMeTHbIE PE3yJAbTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH UM  PETYJISATUBHBIMU
JICUCTBUSAMH.

OBJagenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH MO3HABATEJbHBIMH
AEHCTBUSIMMN:

1) 6a30BbIe JJOrHYeCKHe AeiCTBHS:

CaMOCTOSITENIbHO  (OpMyJIHMpOBaTH W aKTyaJU3UpOBaTh  MpoOJIeMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpENEATh 1EeNu JACATEIBHOCTH, 3aJlaBas MapaMmMeTpbl U KPUTEPUH UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABICHHBIMHU LICJISIMU;

HCTOJI30BaTh TP OCBOCHUH 3HAHWUU MPUEMBI JIOTHYECKOTO MBIIIICHUS —
BBIJICTISATh XapaKTEpHbIE MPU3HAKU MOHATHI W YCTAHABJIMBATH UX B3aHUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl OOBSICHEHUS OTAEIBHBIX (PaKTOB U
SIBJICHUM;

BbIOMpaThb OCHOBaHMS M KPUTEPUU s KIACCU(PUKALMK BELIECTB U
XUMHUYECKUX PEaKLNi;

YCTaHABIMBAaTh NPUYUHHO-CIEICTBEHHBIE CBA3M MEXKIYy H3YyYaeMbIMU
SIBTICHUSIMU;

CTPOUTH JIOTMYECKUE paCCyXIE€HHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aHAJIOTMM), BBISABJISTH 3aKOHOMEPHOCTH M IMPOTHUBOPEYUS B PacCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKIHOUCHMS;

OPUMEHATh B MPOIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENN, TPEOOPA30BbIBATH MOJEIIbHBIE TPEACTABICHHS — XUMHUYECKUI
3HaK (CMMBOJI) DJJIEMEHTa, XUMHUYecKas Qopmyna, ypaBHEHHE XHUMHUYECKOH
peaKkuuu — MpU PEIICHUH Y4YEeOHBIX MO3HABATENBHBIX W NPAKTUYECKUX 3ajad,
IPUMEHATHh HAa3BaHHbBIE MOJICJIbHBIE MPEACTABICHUS JJISl BBISIBICHUS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 6a30BbIe HCCTET0BATEIbCKHE TeficTBUA:

BJIQJIETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEIIECTB U XMMHYECKHUX
peaKkuui;

(opMyIMpOBATH LIENIN U 33Ja4H HCCIIEJOBAaHUS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOATEIbHO CQOPMYJIHPOBAHHBIE BOMPOCHI B KAadyeCTBE WHCTPYMEHTA
MO3HAHUA U OCHOBBI JUIsl (POPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHHH;

BJIQJIETh HAaBBIKAMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHMUS U MPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHs HaONIOAaTh 332 XOA0M
npolecca, CaMOCTOATEIbHO MPOTHO3UPOBATh €ro pe3yibTar, (OopMyIHpoBaTh
000011I€HUS ¥ BBIBOJIBI OTHOCUTENILHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMbBIT YYCHHYECKOW HCCIIEIOBATEIbCKOH W MPOEKTHOM
JeSITEIbBHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY
IIOMCKY METOJOB pELIEHUs] IPAKTHYECKUX 3a7ad, INPUMEHECHHUIO Pa3IU4YHBIX
METO/IOB [TO3HAHHS.

3) padora ¢ uHpopmanmeii:

OpUEHTHPOBATbCS B PA3NIUYHBIX HCTOYHUKAX HH(POpMauuu (Hay4HO-
NOMyJsipHasi JIMTepaTypa XHUMHUYECKOIO COJEpXkaHUs, CIPAaBOYHBbIE MOCOOUS,
pecypebl HTepHeTa), aHAIM3UpOBaTh MHGOPMALMIO Pa3IMYHBIX BUAOB U (OpM
IIPEICTABIICHHUS], KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HENPOTUBOPEYNBOCTD;



(bopMyIMpOBaTh 3alPOCHl U MPUMEHATHh Pa3IMYHbIE METOABI MPHU MOUCKE U
orbope wuHPOpPMAIIUM, HEOOXOAUMOW JUIS BBIMOJHEHHS Y4eOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

MpuoOpeTaTh OMBIT HCIOIB30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpATh  ONTUMaJbHYI0  (opMy  NpelacTaBieHUs
uHpopmaruu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIh30BaTh HAYYHBIA S3BIK B KAueCTBE CPEICTBA TpHU paboTe C
XUMUYECKON uWH(}OpMaImel: NPUMEHATh MEXNpeaMeTHble ((pu3nueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U NPeoOpa3oBBIBaTh 3HAKOBO-CUMBOJMYECKUE CpEICTBA
HaTJISTHOCTH.

OByaieHUe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1I€ICTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOU TEMbI B XOJ€ HUaora W/Uiu
JTUCKYCCHUHW, BBICKa3bIBaThb HUACH, (OPMyIHpOBaTh CBOM  MPEIIOKCHHS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C TpE3eHTalMed pe3yJbTaTOB MO3HABATEIBHON I€ATEeIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIIbHO UJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMIOJTHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PabOTHI 1O MCCIIEIOBAHUIO CBOWCTB
M3y9aeMbIX BEIIECTB, peau3alid YICOHOTO MPOEKTa W (OPMYITHPOBATH BBIBOIBI
M0 pe3yibTaTaM MPOBEACHHBIX HMCCIICIOBAHUN TYTEM COTJIACOBAHUS TO3WIUNA B
X0J1e 00CYX/IeHHsI 1 OOMEHA MHEHUSMH.

OBjaieHHEe YHUBEPCAJIbHBIMH PeryJIATUBHBIMHU JIeHCTBUSIMU:

CaMOCTOSTENIbHO IUIAHUPOBATh U OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEATEIbHOCTD, OmNpenelsas e€ Iedd W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATH MpPEAJaraéMblii alropuT™M JEWCTBUM MpHU
BBITIOJIHEHUM YYEOHBIX W HCCIEIOBATENbCKUX 3a/ad, BbIOMpaTh Hambosee
b deKTUBHBIN Ccroco0 WX pemeHuss ¢ y4E€TOM TMOJIYYEHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOCH JIESITEIbHOCTH Ha OCHOBE CaMOaHan3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATDBI
10 KITACC

[IpeameTHbie  pe3yibTaThl OCBOEHUS Kypca «OpraHudeckas XUMHS»
OTPaXKaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHUN O XHMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, POJM XHMHM B TIO3HAHUU SBJICHUH



npupoAsl, B (OPMUPOBAHUU  MBIIUIEHUS U KYJIbTYpbl JUYHOCTH, €€
(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HEOOXOAUMOM JIJIsl PEIICHHS TPAKTUYECKUX 3a/1a4
Y 3KOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U MPUPOIHOU
cpexne;

BJIQJICHUE  CUCTEMOM  XHMHWYECKMX  3HAaHHM, KOTOpas  BKIIIOYAECT:
OCHOBOIIOJIATAIONIME TMOHATHS (XMMUYECKUH DSJIEMEHT, aroM, JJIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTD, 3JEKTPOOTPHUIIATEILHOCTD, XUMUYECKasl
CBSI3b, CTPYKTypHasi (opMmyna (pa3BEépHyTass W COKpalllEHHAs), MOJb, MOJSpHAas
Macca, MOJISIpHBIM O0O0BEM, YIIEepOoAHBIA CKeleT, (yHKUMOHAIbHAS TPYIIa,
paauKan, U30MepHUsi, H30MEPbI, TOMOJIOTUYECKUHN Psii, TOMOJIOTH, YIJIIE€BOAOPOIHI,
KHCJIOPOJ M a30TCOJEpIKAIME COEOUHEHHS, MOHOMEp, IMOJIUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHNUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUS
opranndeckux BemiecTB A. M. ByTtiepoBa, 3aKOH COXpaHEHHUsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN S3bIK XUMHH; MHPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE IIOHMMAaHHs NPUYUHHOCTH M CHUCTEMHOCTH XWUMHUYECKHX
SBJICHUHM, (PAKTOJOTMYECKUE CBEACHHUS O CBOICTBaX, COCTaBe, MOJYUYEHUU U
0e30MacHOM HCIIOJNb30BAaHUM BAKHEWIIUX OPraHUYECKHX BELIECTB B OBITY H
NPaKTUYECKOM AESTEIbHOCTU YEIOBEKa;

c()OPMUPOBAHHOCTh YMEHHI BBISBISTh XapaKTEpPHbIE IMPU3HAKU TOHITHM,
yCTaHaBJIMBATh MX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME IMOHATUSA MPHU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPraHMYECKUX COEANHEHUM;

c(OPMUPOBAHHOCTh YMEHHI HCIIOJIb30BATh XMMHMUYECKYI0 CHMBOJIUKY JIJIs
COCTaBJICHUS] MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOIN)
dbopMysl OpraHMYECKMX BEUIECTB M YPaBHEHMM XUMHYECKHX peakiuil,
W3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHWYECKHX BEIIECTB JJI WLIIOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHUI YCTAHABIMBATh MPUHAIIEKHOCTh H3YUYEHHBIX
OpraHMYECKUX BEUIECTB II0 HMX COCTaBy M CTPOCHHIO K OIpPEAEIEHHOMY
KJIacCy/Tpynmne COeAMHEHUN (YIJIeBOAOPOIbl, KHUCIOPOJ U a30TCOJAEpIKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIPHbIE COEIWHEHUs), JaBaTh UM Ha3BaHUS IO
cucremarnueckoi Homenkiarype (IUPAC), a takke NmpuUBOAUTH TPHUBHUAIBHBIC
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHJIEH, IPOIMMWJIECH, alleTUJIEH,
ATWICHTJINKONb, TIUIEpUH, (PeHomn, dhopManbIerua, amneTaabIerul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAsI KUCJI0Ta, CTEAPUHOBAs KMCIIOTA, TJIFOK03a,
bpyKTO3a, Kpaxmal, eJIJIr0JI03a, TIUIHH);

c()OPMUPOBAHHOCTh yMEHHUSI ONPENEIATh BUIbl XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);



c(hOPMUPOBAHHOCTL YMEHHUSA TNPUMEHSTh IMOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytnepoBa 11 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MACChI BEILIECTB;

chOPMHPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaTh  COCTaB, CTpPOCHUE,
bu3NYecKue M XMMHYECKHE CBOMCTBA THUIMUYHBIX TMPEICTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, ITWICH, NPOIWJICH, alleTUJIEH,
Ooyranuen-1,3, metundyramuen-1,3, O€H30/1, METaHOJ, ATaHOJ], STUJICHIJUKOJIb,
runepuH, (EeHos, aleTalbJeruja, MypaBbUHAs U YKCYCHasi KHCJOTHI, TJIIOKO3a,
KpaxMall, [IeJUTI0103a, aMUHOYKCYCHAsI KUCTIOTA), WIUTIOCTPUPOBATh T€HETUUECKYIO
CBSI3b MEXKJYy HHUMH YPaBHCHUSIMH COOTBETCTBYIOIIUX XUMHUECKUX PEAKIUNA C
HCITI0JIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTJIEBOIOPOIHOTO
Coipbsi  (He(Th, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUYUCICHUS IO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakiuy IO M3BECTHBIM Macce, O0BEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHUPOBAHHOCTh YMEHHUI BJIaJE€Th CHUCTEMOM 3HAHUH 00 OCHOBHBIX
METOJIaX HAyYHOIr'O MO3HAHUSI, UCHOJIb3YEMbIX B XUMHUHU MPU U3YYCHUU BEIIECTB U
XUMHUYECKUX SIBICHUN (HAOII0/ICHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHYECKHUE 3HAaHUS JJisi TPUHATUS PEHICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH H HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIaTh MpaBUjIa MOJIb30BAHUS XUMUYECKON
MoCcyol U J1abopaTOPHBIM O0OpPYJOBAaHUEM, a TakKe MpaBuia oOpalleHus c
BEIIIECTBAMU B COOTBETCTBUU C MHCTPYKIUMSMH 1O BBHITIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW TIIJIAHUPOBATh M BBHITIOJHATH XUMHUYECKHM
AKCTIIEPUMEHT (MIPEBPAILCHHs] OPTaHUUYECKUX BEIIECTB MPU HArPEBaHUU, MOTYUYECHUE
ATUJIEHA M U3YYEHHUE €ro CBOMCTB, KauyeCTBEHHBIE pPEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCJIKOB MpU HArpeBaHUM, IIBETHBIC PEaKIUH OEJIKOB) B
COOTBETCTBHHM C TPaBWJIAMH TEXHUKH O€30MacHOCTH Tpu OOpaIieHuu C
BCI[ECTBAMH H JIADOPATOPHBIM OOOPYIOBAaHHUEM, TMPEJCTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIIepUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii u GopMyIUpPOBaATh BHIBOJIBI HA OCHOBE ATUX PE3YyJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUM KPUTUUECKH AaHAJIM3UPOBATH XUMUUYECKYIO
uHpopMaIMIo, TMOJy4YaeMyr W3 pa3HbIX MCTOYHMKOB (CpelICTBa MacCOBOM
uHdopmaruu, aTepHer u apyrux);



c(OPMHUPOBAHHOCTh ~ yMEHUH  CcOONOJaTh  IpaBujia  JKOJOTMYECKH
1[eJIeCO00pa3HOro TMOBEACHUS B OBITY W TPYAOBOW JEATEIBHOCTH B LEJAX
COXpPAHEHHSI CBOETO 3/I0POBbS U OKPYKAIOIIEW HPUPOJHON Cpebl, OCO3HABATH
OITACHOCTh BO3JICUCTBHSI HA JKMBBIC OPTaHU3MBI OIMPEIACIEHHBIX OPTaHMYECKUX
BeIeCTB, MoHMMas cMmbich nokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIICHUSI W TPENOTBpAIICHUS MX BPEIHOTO BO3JEHUCTBUS HA OPraHU3M
YEJI0BEKA;

Ul 0OYyJaronuXcsi ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMU 370POBBS: YMCHHE
MPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHMS BEIIECTB H
XUMHUYECKUX SIBJICHUM;

JUTSL  CIENBIX W CIA0OBUASAIIMX OOYYArONIMXCS: YMEHHE WCIIOJIb30BATh
penbedHO-TOUEUHYI0 cucTeMy o0o3HaueHuid JI. Bpaiing ans 3anucu XMMHUYECKHUX

dbopmyL.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUs Kypca «OOm@as u HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOPMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KApTHUHBI MHpa, pOJIM XUMHUHU B I[IO3HAHUM SBIICHUU
npupoasl, B  (OPMUPOBAHWU  MBIIUICHUS UM KYJIbTYpbl  JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOAUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpexne;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHX  3HAHUW, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYCCKUH 3JEMEHT, aToMm, H30Tom, s-, P-, d-
AJIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTD, CTEIICHb OKHCJIEHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHasl, MOHHAs, METaJUTMYECKasi, BOJOPOHAsS ), KPUCTAJUIMUECKAs PEIIETKA,
TUNBl ~ XUMHYECKUX  PEAaKUUW, pacTBOp, OJJIEKTPOJIMUTHI,  HEIJIEKTPOIUTHI,
DIEKTPOJIUTHYECKAS JUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakIuu, XUMHUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKOW Auccouranuu, nepuoandeckud 3akoH . M. Mennpeneesa,
3aKOH COXPaHEHMSI MAcChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPAIICHUS SHEPTUU
IpU XUMUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUU SA3BIK XUMHUH,
MHPOBO33PEHUYECKUE 3HAHMS, JIE)KAIIME B OCHOBE INOHMMAaHUs NPUYUHHOCTH H
CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (HaKTOJOTMYECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U O€30MaCHOM HCIIOJIb30BaHUN BAKHEUIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOM NESITEILHOCTH YEJIOBEKA;



c(hOPMUPOBAHHOCTh YMEHHI BBISIBISATh XapaKT€pHbIE MPU3HAKK TOHITHM,
YCTaHABJIMBAaTh UX B3aMMOCBS3b, MUCIOJIB30BATh COOTBETCTBYIOIINE MOHSTHUS MPHU
ONMKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpPMUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XMUMHYECKYI0 CHMBOJUKY JUJIS
cocTtaBieHuss (GOpMyNl  BEIIECTB W  YPaBHEHUH XUMHYECKHX  PEaKIui,
cucremarndyeckyro HomeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKUX BeUIeCTB (yrapHblii ras, YTJIEKHCIbIA Ta3, aMMHUaK, rameéHas
U3BECTh, HETAIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OIPENETATh BaJICHTHOCTh U CTETIEHb OKHCIICHUS
XUMHYECKUX JJIEMEHTOB B COCIMHEHMAX DPA3JIMYHOTO COCTABA, BUJ XMUMHYECKOU
CBsI3M (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS) B COSAMHEHUSX, TUIL
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BeIleCcTBa (aTOMHas, MOJIEKYJspHas,
VMOHHAs!, METAJIUTMYECKAs), XapaKTep Cpellbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIMHCHU;

c(hOpMHPOBAHHOCTH YMEHHU yCTaHaBJIMBATh MPUHAJIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HUX COCTaBy K ONpEAeNEHHOMY Kiaccy/rpynmne
COEMHEHHH (TPOCThIE BEUIECTBA — METAJIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI NEPUOANYECKOTO 3aKoHa Jl.
W. MeHnaeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, 00bSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHUH XapaKTEepHU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX 3JIeMEeHTOB 1—4 mepuonoB Ilepmonnueckoid cuUCTEMBI
xumuueckux snmemeHToB J[. M. MenzaeneeBa, HCHOiB3ys MOHATHSA «s-, P-, -
DIEKTPOHHBIE opOuTanm, «QHEPTreTHUYECKUE YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKUX AJEMEHTOB U UX COCAMHEHUU
1o nepuonam u rpymnmnam [lepunoguyeckon cucTeMbl XUMHUECKUX deMeHTOoB 1. .
MeHnpeneena;

c(hOPMHUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIUE
XMMHAYECKME CBOMCTBA HEOPraHMYECKHX  BEHIECTB  Pa3jMYHBbIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHWE T'€HETUYECKOW CBSI3M MEXKIYy HEOPraHWYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATH XMMHUUYECKHUE PEAKIUH T10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTABY PEArupyroUIUMX BEIIECTB, TEIJIOBOMY
addexTy peakiuu, U3MEHEHUIO CTENEHEH OKHCICHUS DJIEMEHTOB, 00pPaTUMOCTH
peaKkiMK, YYaCcTHIO KaTaau3aTropa);

c(hOPMHUPOBAHHOCTh YMEHHUI COCTaBIIATH YPABHEHUS DPEAKUUN pPa3IUUHbIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHUSI PEAKIIUH HOHHOTO OOMEHa, YUYUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TH PEAKLUU UAYT J0 KOHIIA;



c(hOPMHUPOBAHHOCTh YMEHUU MPOBOAUTH PEaKUUH, TOJATBEPIKIAIONINE
KAUECTBEHHBII COCTAB PA3JIMYHBIX HEOPTraHWYECKUX BELIECTB, PACIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOAHBIX PACTBOpPAX HEOPTaHUYECKUX
BEILIECTB,;

c(hOPMUPOBAHHOCTh YMEHUN  PACKphIBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIMI MOCPEICTBOM COCTABIICHHUS AJIEKTPOHHOTO OajaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU
peaKIMK OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMEIICHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(hOPMHUPOBAHHOCTh YMEHHHA XapaKTepHU30BaTh XUMHUUYECKHE TIPOIIECCHI,
JIe)KAIKE B OCHOBE IMPOMBIINIJIEHHOTO IMOJYYEHHUS] CEPHOW KHUCJIOThI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIMX HAay4YHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS C HCIOJIb30BaHUEM
MOHATUSI «MaccoBas JI0JIsl BEIIECTBAa B PAacTBOPE», OOBEMHBIX OTHOIIECHUM Ta30B
IPU XUMHUYECKUX PEAKIUSAX, MACChl BEIIECTBA MM 00BEMA ra3oB MO MU3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM 00bEMY OJTHOTO M3 yYaCTBYIOIIUX B PEaKIMU
BEIIECTB, TEIUIOBOTO 3¢ (deKkTa peakimu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBUiia MOJIb30BaHUS XUMUYECKON
MOCYJIO M J1abopaTOpHBIM OOOPY/IOBaHHWEM, a TaKKe IMpaBujia OOpaIIeHHs C
BEII[ECTBAMHU B COOTBETCTBUHU C WHCTPYKIIUSIMU IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATh U BBIMOJHATH XUMHYECKUM
HKCIEPUMEHT (pa3JIoKEHUE TMEPOKCHa BOJAOPOAAa B MPUCYTCTBUU KaTaln3aTopa,
ONpPEAECICHUE CpEellbl PACTBOPOB BEIIECTB C TMOMONIIBI YHUBEPCAIBLHOIO
WHUKATOPa, BIUSHUE PA3UYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOU PEaAKIUH,
peakiuu MOHHOTO OOMEHA, KaueCTBEHHBIC PEeaklUu Ha cylbdaT-, kapOoHAT- U
XJIOpU/I-aHUOHBI, Ha KAaTUOH aMMOHHUS, PELICHHUE HKCIEPUMEHTAIbHBIX 3a/lad IO
temam «Metamuib» U «HemeTtamibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOpAIICeHUH C BEIIECTBAMH U JTAOOPATOPHBIM 000pPYIOBaHUEM,
MPEACTABIATh PE3YNbTaThl XHMHYECKOTO JKCIEpUMEHTa B (opMme 3amucu
ypaBHEHUN COOTBETCTBYIONIUX PEaKIUil W (POpMyIHpOBaTh BHIBOJIBI Ha OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOPMHUPOBAHHOCTh YMEHUM KPUTUUECKH AaHAJIU3UPOBATH XUMUUYECKYIO
uH(OpMAIUIO, TOIy4aeMyK0 U3 pa3HbIX HCTOYHHKOB (CpeIcTBa MacCOBOM
KOMMYHUKaluu, THTEpHET U Apyrux);



COPMHPOBAHHOCTh ~ YMEHHMH  COOJIIOJaTh  TpaBUja  IKOJOTHYECKH
IeJIECO00Pa3HOr0 TOBEJACHUS B OBITY W TPYJAOBOH JEATEIBHOCTH B IICIIAX
COXpPAHEHHsI CBOETO 3JIOPOBBS M OKPYXArOIIeH NPUPOIHON CpeIbl, OCO3HABATh
OITAaCHOCTH BO3CHCTBHS Ha KHBBIC OPTaHU3MBI ONPEICIIEHHBIX BEIICCTB, TOHMMAsI
cmbicin mokaszarens ITJIK, moscHAT Ha mpuMepax CIIOCOOBI YMCHBIICHUS U
NPEOTBPAIICHHS X BPEJIHOTO BO3JICHCTBHS HA OPTraHU3M YEJIOBEKa,;

VI 00yYaroNuXcss ¢ OTPAaHWYCHHBIMHA BO3MOXXHOCTSMHU 3J0POBbS: YMCHHE
NPUMEHATh 3HAHWA 00 OCHOBHBIX JIOCTYITHBIX METOJaX IIO3HAHHS BEIICCTB |
XUMHYCCKHX SBJICHHIA;

Ui CIETBIX H CIA0OBUISIIUX OOYYarOIIUXCS: YMEHHE WCIOJIb30BaTh
penbeHO-TOUCUHYIO0 cUcTeMy oOo3HaueHui JI. Bpaiins nis 3amucu XMMUYECKUX

dbopmyi.
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24 [IpupoiHBIE NCTOYHHUKH YTIEBOJOPOAOB U 3 1 https://www.yaklass.ru/
' UX nepepaboTka
Hroro no pazneny 13
Pa3nen 3. Kucjopoacoaep:kaime opraHu4ecKue coemHeHHs
31 Criuprer. deron 3 https://www.yaklass.ru/
39 Anbnerusl. KapOOHOBBIE KMCIIOTHI. 7 1 https://www.yaklass.ru/

CrnoxHble 3¢upbl



http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

https://www.yaklass.ru/

3.3 VYrneBoasl 3
Htoro mo paznemy 13
Pa3nen 4. A3oTcoaep:kaniye opraHudeckne coeTuHeHUs

41 Amunbl. AMUHOKUCIOTBL. benku 3 https://www.yaklass.ru/
Hroro no pazneny 3
Pa3nes 5. BoicokoMoJ1eKyIsIpHbIE COeIMHEHUS

51 [Tnactmaccel. Kayuyku. Bonokna 2 https://www.yaklass.ru/
Wroro no pazneny 2
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11 KIIACC

KounvecTBO 9acoB JIeKTPOHHbIE
HaunmeHnoBanue pa3aeioB H TeEM nudpoBbIe
Ne n/mn P Kontpoabsnsie | IlpakTudeckue (mupp )
NPOrpamMMblI Beero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypchbl
Pa3nen 1. Teoperuueckue 0CHOBbI XUMHH
Ctpoenue aromoB. [lepruoanyeckuii 3aKoH
11 u [Tepuoandeckas cucTeMa XUMHUYECKUX 3 bubmmorexa OK
' pHOA https://m.edsoo.ru/7f41a636
sneMeHToB /. 1. MenaeneeBa
12 CrtpoeHnue BemecTBa. MHOTOOOpasue 4 bubnuoteka [IOK
' BEILECTB https://m.edso0.ru/7f41a636
1.3 XVUMUYECKUE PEAKIINU 6 1 1 https://m.edsoo.ru/7f41a636
Hroro o paznemy 13
Paznen 2. Heoprannueckas xumust
bu6mmoreka [IOK
2.1 Meraubl 6 1 https://m.eds00.ru/7f41a636
bu6mmoreka [IOK
2.2 Hewmertasbl 9 1 1 https://m.eds00.ru/7f41a636
53 CBs13b HEOPTraHUYECKUX U OPTAHUUECKUX 5 bubmuoteka [IOK
' BEIIECTB https://m.edso0.ru/7f41a636
bu6mmorexa [JOK
n 17
TOTO MO pasiety https://m.edsoo.ru/7f41a636
Paszgen 3. XuMus 4 ;KM3Hb
31 XUMHA U )KU3Hb 4 Bubmorexa LHOK

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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KAJIEHJAAPHO - TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacoB
Ne Hara
Tema ypoka Kontposasnbie | IlpakTuyeckue DOYHKIHOHAIbHASN
n/n Bcero U3y4YeHHUS
padoThI padoThI rPaMOTHOCTH
1 nenens AHAIM3APOBATH,
IIpenmeT opraHn4ecKoil XuMuH, €€ CeHTSOPsI MHTEPNPETHPOBATH
1 1 JTAHHBIE U ICJIATh
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE cooTBeTCTBYIOMIIE
BBIBOAbI
Teopust cTpoeHUsI OpraHUYECKUX 2 Henens IIpenoxuTh crocod
2 coenunenuii A. M. Bytieposa, eé 1 CEHTAODS HayHHOTO HCCICAOBATHA
? JAAaHHOT'O BOIIpOCa
OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o knaccupukanum 3 Henens OOBACHUTE
IIOTCHIIMAJIbHBIC
opraHuyeckux Bemiects. Homenknarypa ceHTsIops 1
3 1 MPUMEHEHHS
(cucremaTHyeckasi) U TPUBHAJIbHBIE €CTECTBEHHOHAYYHOTO
Ha3BaHUs OPraHUYECKUX BEILECTB 3HAHWS U151 O0LIeCTBa
AJIKaHBI: COCTaB U CTPOCHHUE, 4 nenens IIpennoxuts cnocob
4 o 1 CeHTH6p$I HAYYHOTI'O UCCJICIOBAHUA
TOMOJIOTUYECKHM sl JIaHHOTO BOIPOCa
1 Henens Omnucarth ¥ OLICHUTH
OKTSOPS croco0bl, KOTOPBIE
Meran 1 3TaH — npocTenme UCTIONB3YIOT YUEHEIE,
5 1 9TOOBI 00ECTIEYHTh
MIPEICTABUTENH AJTKAHOB A KHOCTS TARHEX 1
JAOCTOBCPHOCTDH
00BSCHCHUT
2 menens AHanM3UpoOBaTh,
OKTH6pH HUHTEPHPETUPOBATH
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 JlaHHbIE U JIeT1aTh
COOTBETCTBYIOILIINEC
BBIBObI




3 Henens

OHGHI/IBaTL Hay4YHBIC

. apryMEHTHI U
7 DTUIIEH U IPOIHIIEH — NPOCTEHIINE OKTAOPS .
MMPEACTAaBUTECIN AJIKCHOB Ppa3IYHBIX ICTOYHUKOB
(mampumep, Tazera,
WHTepHeT, XypHaIbl)
4 genens OOBACHUTE
[Tpaktruueckas padorta Ne 1. «Ilomydenue OKTSIOPS TIOTCHIUATIBHBIC
8 . IpUMeHeHHs
ATUJICHA U U3yYEHHUE €r0 CBOMCTBY €CTECTBEHHOHAYHOTO
3HaHU 17151 00IIeCTBa
Ankanuensl. byranuen-1,3 u 1 Henens IIpemoxuTs ciocod
HAy4YHOI'O UCCJIEA0OBAHUA
metmnOyTaauen-1,3. Ilomyuenne HOSIOpst o a
JAAaHHOT'O BOIIpOCa
9 CHHTETUYECKOT0 KayuyKa U PE3UHBI.
PK:IIpou3BocTBO MOJMMEPOB HA
npeanpustusx komrnanuu CUBYP.
AJIKMHBI: COCTaB U OCOOCHHOCTH 2 Heniens AHanM3upoBaTb,
o HHTEPIPETUPOBATH
CTPOEHHSI, TOMOJIOTHYECKHUH PSII. HOSOPSI PHpETHp
10 JAaHHBIC U ACJ1aTh
AlleTHIIeH — TIPOCTEUINI TIPECTaBUTENb COOTBETCTBYHOIIHE
AJIKUHOB BBIBO/JIbI
3 Hemens AHaNIM3MpOBATH,
Brprunciienus no ypaBHEHUIO XUMUYECKOM HOSOPA UHTEPIPETUPOBATH
11 JAaHHBIC U ACJIaTh
p CaKuu COOTBETCTBYIOIIHNEC
BBIBObI
IIpennoxuTh criocoo
Apensr: 6eH3011 ¥ TOIY0I. TOKCHYHOCTH 4 nenens pel
12 HOSIOPs HAy4HOI'O MCCIIE0BAHMS
ApCHOB JAaHHOI'O BOIpoca
1 venensa OObBACHUTH
['eHeTHYeCKas CBSA3b YTIICBOIOPOJIOB, nexaopst TIOTCHIHAIIBHBIC
13 MPUMCHCHUS
MPUHAJISKANTUX K PA3IMYHBIM KJlaccaM €CTECTBEHHOHAYMHOTO
3HAHUS IJI 00IIecTBa
ITpupoHbIe HCTOYHUKH YTIIEBOIOPOIOB: 2 nenens peanosxuts crmocod
14 HAaY4YHOTI'O UCCJICIOBAHUA

NPUPOIHBII ra3 U MOMyTHbIE HePTIHbIE

JAaHHOT'O BOIIpOCa




rasbl, HeTh U IPOIYKTHI €€ mepepadboTKH.
P.K.: I'a30BbIe MECTOPOKACHUS
TromeHcKkol o0acTy.

JieKaopst

[IpupoaHbIE UCTOUYHUKH YTIEBOAOPO/IOB: 3 Hexens Ornmcateb u ONEHAT
o CII0COOBI, KOTOPEIE
NPUPOHBIN ra3 U MOMyTHbIE HEPTIHBIE JeKalpst p
HACIIOJIB3YIOT YYEHBIE,
15 ra3bl, HeTh U MPOIYKTHI €€ MepepadOTKH. 9T00BI 00ECTIEINTh
P.K. HedTsHabie MecTopoxIeHUS HaJICHKHOCTD IAHHBIX 1
o 6 A o JAOCTOBCPHOCTDH
TromeHckon 00sacTh. AHTUIIMHCKUAN I —
HedTenepepadbaThIBarOINH KOMOWHAT.
AHanM3upoBaTh,
KonTpomipHas pabota 1mo pazaerny 4 uenens MHTEPNPETHPOBATH
16 y 6 JaHHBIC U ACJIaTh
«YTJICBOAOPOAbI» ACKa0ps COOTBCTCTBYIOILIME
BbIBObI
2 Henenst AHAITM3APOBATH,
[IpenensHbIE OJTHOATOMHBIE CIIUPTHI: SHBaps MHTCPIPETHPOBATH
17 B JaHHBbIC U ACJIaTh
METAHOJ U 3TaHoJ1. Bogopoanas cBs3b COOTRETCTRYIONIHE
BbIBOIbI
[pemmoxuTs crmocod
MHOTr0aTOMHBIE CIUPTHL: STHIEHIIUKOJb 1 3 Henens Pea
18 SIHBaps Hay4HOT'O UCCIIEIOBAaHUSA
TIUOCpuH JTAHHOTO BOIIPOCa
4 yenens OOBACHUTD
@deHouI: CTpOeHHE MOJIEKYJIB, (pr3nueckue SHBapsI [OTEHIMATILHBIC
19 ) TIPUMCHCHUA
A XUMHAYECKUE CBOMCTBA, TPUMEHECHUE €CTECTBEHHOHAYIHOTO
3HAHU U1 00IIecTBa
AJIBJIETHIIBI: (I)OpMaJIL JEruI u 1 nenens IIpennoxuts criocod
20 (beBpaM HAaY4YHOT'O UCCIICIOBaAHUA
aneraigbAerui. AueToH JIAHHOIO BOMPOCa
2 Henens Omncath ¥ OLIEHNUTH
despast CIoco0BI, KOTOPHIE
21 OaHOOCHOBHBIE TIPE/IETbHBIE KAPOOHOBBIC HCTIONB3YIOT YUSHBIE,

KHCJIOTBI: MypaBbHUHAA U YKCYCHaA

yT00BI 00ECIIEYUTD
HanEXHOCTH TaHHBIX U
JIOCTOBEPHOCTH




00BSICHEHHH

AHanu3upoBarh,
[IpakTudeckas padora Ne 2. «CBoiicTBa 3 Hemens MHTEPIPETHPOBaTh
22 o (1)6B anst JaHHBbIC U ACJ1aTh
pacTBOpa YKCYCHOU KHCIOTBI» p COOTBETCTBYIOMIIC
BBIBOBI
OHeHI/IBaTL Hay4YHBIC
CteapuHOBas U OJICMHOBAsA KMCJIOTHI, KaK A apryMeHThbI U
HeZes KazaTenbCTBa U
23 IPEICTABUTEIN BBICIINX KapOOHOBBIX AlOKa3aTCILCTRA 13
(eBpas Ppa3IMYHBIX HICTOYHUKOB
KHUCIIOT (mampumep, razera,
WHTepHeT, KypHaJIbl)
1 Henens OGBSICHUTD
MpbL1a KaK COJIM BBICIITUX KaPOOHOBBIX MapTa HOTEHINAIBHBIC
24 o TIPUMCHCHUA
KHUCJIOT, KX MOIOIIEE JEUCTBUE CCTCCTBCHHOHAYHHOTO
3HaHUS 17151 00IIeCTBa
CroxxHbIe (DUPHI KaK MPOU3BOIHBIE 2 Henenst IIpennoxuts cnocod
HAaY4YHOI'O UCCJICJOBAaHHUA
25 KapOOHOBBIX KMCJIOT. [ IIPOIIN3 CIIOKHBIX Maprta Y A
JIaHHOTO BOIIPOCa
3¢upoB
3 Henens AHaIN3UPOBATH,
26 JKupsl: TMHAPOIN3, IPUMEHEHHUE, MapTa EEE;EEPETEEE:::L
Ouoaoruveckas poJib KUpPOB COOTBETCTBYOIHE
BbIBOAbI
. 1 nenens AHAIIM3UPOBATH,
VYrieBoibl: cocTaB, KiacCUpUKaIHSI. anpers S ———
27 Baxwuelime npeacTaBUTENN: TIII0K03a, JIAaHHBIE U JIENAaTh
COOTBETCTBYIOILIIHEC
TO3a, caxaposa
(I)py-K ’ p BBIBObI
Kpaxman u nemntono3a Kak npupoaHbIe 2 Henenst [Ipennoxuts cnocod
9] Hay4YHOI'o UCCJI€JOBaHUA
28 nonumepsl. P.K. [Ipeanpustus numiesoi arnpers e .
JAAaHHOT'O BOIIpOCa
MIPOMBIIUIEHHOCTH T. TrOMEHHU.
KontposnbHas pabota 1o pazaeny 3 Henens OOBACHUTH
IIOTCHIIMAJIbHBIC
29 «Kucnopoaconepxaiine opraHu4ecKue alpeir .
MPUMCHCHUS

COCOAUHCHUA»

€CTCCTBCHHOHAYYHOT'O




3HAHUA I 00IIecTBa

4 nenens [pemmoxuTh crocoo
30 AMUHEL: METHJIAMHAH U aHUINH 1 arpenst Hay4HOT'O MCCTIEI0BAHMS
JAaHHOT'O BOIIpOCa
Onwucath ¥ OLICHHUTD
A croco0bI, KOTOPEIE
MHUHOKHCJIOTHI KaKk aM(OTEpHBIC 1 Heeus HOTIONE3yI0T YUEHHE,
31 OpPTaHWYECKHUE COCTUHEHUS, X 1 4TOOBI 0GECICHTD
Mast ..
Ounosiornueckoe 3HaueHue. Ilentuasl HaJIC)KHOCTD IAHHBIX 1
JAOCTOBCPHOCTDH
00BSICHEHUIH
2 Henenst AHanM3upoBaTh,
benku kak npupoaHbie Mast HUHTCPIPETUPOBATE
32 1 JAaHHBbIC U ACJIaTh
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS COOTBETCTRYIONIHE
BBIBOIbI
3 Hexens Or1eHMBaTh HAyYHbBIE
Mast apryMEHTHI U
33 OCHOBHBIE TTOHSITHS XUMHHU 1 IOKA3ATELCTBA 13
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI Pa3INYHBIX HCTOYHUKOB
(HampumMmep, Tazera,
WHTepHeT, KypHaIbl)
OCHOBHBIE METOJIbI CHHTE3a 4 nenens AHIIM3HpOBATE,
o Mast HMHTEPIPETUPOBATD
34 BBICOKOMOJIEKYJISIPHBIX COE€IMHEHUH. 1 JIaHHBIE U JIENaTh
[ImacTmaccel, kKaydykH, BOJJOKHA COOTBETCTBYIOIIHE
BBIBObI
OBIIEE KOJIMYECTBO YACOB I1O 34
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11 KIIACC

KoanuecTBo 4acoB

Ne Jlara
Tema ypoka KoHnTtpoabsHbie DOYHKIHOHAJIBbHAA
n/n Bcero U3yYeHU S
padoThI rPaAaMOTHOCTH
AHanu3upoBars, 1 wenens AHanu3upoBarh,
XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs MHTEPIPETUPOBATH CeHTSIOPs UHTEPIPETUPOBATH
1 1 JAHHBIC U ACJIaTh JAaHHBbIC U ACJ1aTh
KOHQ)I/IrypaLII/IH 4TOMOB COOTBCTCTBYIOIIIHC COOTBCTCTBYIOIIIHC
BBIBOAbI BBIBOBI
Ilepnonuueckuii 3akoH u llepuognueckas [Ipennoxunts ciocod | 2 Hemens AHanu3upoBars,
HAy4YHOI'O HHTEPIPETUPOBATH
cUcTeMa XUMMUYECKuX anemMeHToB /1. . - CCHTSAOPSI PHPETHP
HUCCJICIOBAHUS JAHHBIC U ACJIaTh
2 MeHI[eHeeBa, HX CBA3b C COBPCMCHHOU 1 JIaHHOTO BOTIPOCa COOTBETCTBYIOIIINE
Teopuei crpoenns atomos. P.K. BBIBOIBI
ITocemenue TromeHCKOM 001aCTHOM
ouommorexu um. J1.11. MenneneeBa
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB OOBACHUTD 3 Henmenst Ipennoxuts cnocod
o IIOTCHIUAJIbHBIC HAay4YHOI'O UCCJIEA0OBaAHUA
XUMHUYECKHUX JJIEMEHTOB U UX COCOIUHECHUN ! CeHTSAOpst i A
NPHUMCHCHUS JAAHHOT'O BOIIpOCa
3 110 rpynuriaM 1 nepuoaam. 3HaueHue 1 €CTECTBEHHOHAy4YHOI'O
IIEPUONYECKOrO 3aKOHA U CUCTEMBI 3HAHHUS LTS O0IIeCTBA
xumuyeckux asemenToB /.M. Menaeneera
B Pa3BUTHUH HAYKH
Crpoenue BelecTBa. XUMUYECKasi CBA3b, €€ 4 nenens ObpacuuTs
. b
ceHT516p$I IIOTCHIIUAJIbHBIC
4 BH/JIbI; MEXaHU3MBI 00pa30BaAHMS 1 NpUMeHeHus
KOBAJIEHTHOM CBsI3H. BomopoaHas cBs3b CCTECTBCHHOHAYHOTO
3HAHUA OJIA O6IIICCTBa
BaneHTHOCTB. DIIEKTPOOTPULIATETHHOCTb. 1 nenmens [Ipennoxuts crocob
HAYYHOTI'O UCCIICA0OBAHUA
CreneHb okucieHus. Bemecrsa OKTAOpsI Y 5
5 1 JIaHHOT'O BOIIpOCca
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUS




2 Henmenst

Onucats u OLCHHUTH

crocoObI, KOTOPEIE
OKTSOps ’
[loHsiTHE O NUCTIEPCHBIX CUCTEMAX. p HCTTOMb3yIOT YUSHHE,
6 HcTrHHBIE U KOJIOUIHBIE PACTBOPHI. 4TOOBI 00ECIEUUTh
MaccoBast 015 BEIIECTBA B paCTBOPE HAACXKHOCTE JAHHBIX H
JOCTOBCPHOCTDH
00BsICHEHNH
Krnaccuduxarus 1 HOMEHKIaTypa 3 Hexens AHAIM3UPOBAT,
) HUHTCPIIPETUPOBATH
HEOPraHUYECKUX COCAUHEHUM. OKTSOpst pPrpeTHD
7 JIaHHBIC U JIeJIaTh
['eneTnyeckas CBsI3b HEOPraHUYECKUX COOTBETCTBYIOLIHE
BEILIECTB, PA3JUYHBIX KJIaCCOB BEIBOZB
Kﬂaccnqmlcauml XUMHUYECKUX peaKuHﬁ B 4 nenens OueHnBath Hay4HbIE
) ) ApPryMmMECHThI U
HEOPraHu4e€CKOU U OPraHUIECKON XUMUH. OKTAOPst pry
JOKa3aTcCJIbCTBA U3
8 3aKOH COXpPaHEHHUsI MACChl BELIECTB; 3aKOH Pa3IMYHBIX HCTOYHHKOB
COXpAaHEHUS U MIPEBPAICHUS SHEPTUU TTPU (Hanpruvep, rasera,
WHTepHeT, )XypHaIIbl)
XUMHUYECKUX PEAKIIHSIX
1 nenens OOBACHUTE
Ckopoctb peakiuu. O6paTUMbIe pEaKIUu. HOSIOPS TOTCHIMATLHEIC
9 X MIPUMCHCHUS
MMUYECKOE PaBHOBECHE €CTECTBEHHOHAYUHOTO
3HaHUA I 06H.IGCTB3
[Mpaktrueckas pabora Ne 1. «BnusHue 2 neptenst IIpennoxuts crocod
Hay4YHOI'O UCCJICJOBAaHUA
10 pa3IUYHBIX (PAKTOPOB HA CKOPOCTH HOSIOpst e .
o JAAHHOT'O BOIIpOCa
XUMHUYECKON PEAKIIUN»
DNEeKTPOIUTHYECKAS AUCCOLIUALIHS. 3 Henens AHanmsuposatb,
HUHTCPIIPETUPOBATH
[Tonstue o BomopoHOM mokaszatene (PH) HOSOPs pHipeTHp
JaHHBbIC U ACJIaTh
11 pactBopa. Peakuuu nonHoro oomeHa. COOTBETCTBYIOLLHE
I'maponus opraHudecKux u BBEIBOJBI
HEOPraHUYEeCKHUX BEIIECTB
OKHUCIUTENTbHO-BOCCTAHOBUTEIBHBIE 4 nenens AHaIM3MPOBATE,
HUHTEPIIPETUPOBATH
12 peakuuu. [Tonsrue o0 snekTponuse HOSI0Ps PUPETHP

pacIuIaBOB U PacTBOPOB COJEH

JaHHBIC U 1C€JIaTh
COOTBETCTBYIOILIIHEC




BBIBOIbI

IIpenmoxuTs criocod
KonTponbHas paboTa 1o paszeny 1 nenens pex
13 JeKabps HaY4HOTO UCCIIEeJJOBaHUS
«TeopeTnueckne OCHOBBI XUMHI) JIAaHHOTO BOTIPOCa
MeTtamisl, UX MOJIOKESHUE B 2 Henens OO6bACHUTS
o IIOTCHIIUAJIbHBIC
[Tepuonuueckoit cucTeMe XUMHUYECKUX nexabpst HpHMeI;eHm
14 snemenToB /1. . Menpaeneesa u €CTECTBEHHOHAYYHOTO
0COOCHHOCTH CTpoeHus aToMoB. O01THe SHaHWs 111 odmecTsa
¢u3nvecKre CBOCTBAa METAJLIOB
CmuiaBbl METAIIIOB. DIEKTPOXUMHUUYECKHUI 3 Henens Hpenmnosxuts crnocob
psn HanpspkeHu metauios. P.K. nieKaOpst EZﬁzigoBﬁi;H:;OBaHm
15 MPUMEHEHHE CIIOCOOO0B 3aLIUTHI OT
Koppo3uu Ha npeanpustusx KbU r.
Tromenu.
. o AHanu3upoBaTs,
XHUMHUYECKHE CBOMCTBA BAXKHEHIITX 4 HHTCpDETHPOBATH
o o o HEaCIA
16 METaIIOB (HATPUid, Kaluil, KaJIbIUH, exabp JIAHHbIE ¥ JIeJIaTh
" o o pi | A
MarHui, aTlOMUHNN) U UX COSTUHCHUIH COOTBETCTBYIOLINE
BbIBOAbI
2 Henens AHaNIM3MpOBATH,
XHUMHUYECKUE CBOMCTBA XpOMa, MEJIH U UX AHBapS HHTEPNPETUPOBATH
17 o JAaHHBIC U ACJIaTh
COCAMHCHIH COOTBETCTBYIOIIHNEC
BbIBOAbI
XnuMHYecKre CBOMCTBA IIMHKA, JKeJie3a U UX 3 Hemens [peoxuts cnocod
) o Hay4YHOI'o UCCJICJOBaHUA
18 coenunenuii. P.K. Metammyprudyeckuii AHBapsl i o
JTAHHOTO BOIPOCa
3aBOJ| «DNEKTPOCTaNb TIOMEHW.
4 genens OOBSICHUTH
0 n
ITpakTuyeckas pabota Ne 2. "Perenue anmaps HOTEHIHATBHEE
IIPUMCHCHUA
19 AKCIIEPUMEHTAIBHBIX 3a71a4 0 TeME p
«MeTaﬂHBI»" €CTCCTBCHHOHAY4YHOI'O
3HAHMSA 151 001IIecTBa
1 IIpennoxuTh criocod
20 HeMeTabl, UX HONOKEHUE B Heaemt e

HaY4YHOT'O UCCIICIOBaAHUA




[Tepuonuueckoit cucTeMe XUMUYECKHUX
anemenToB JI. Y. MenaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB

(eBpans

JAaHHOT'O BOIIpoca

2 Henens Omnucath U OLIEHUTH
. despans crocoObI, KOTOPEIE
DuU3nYeCKre CBOMCTBA HEMETAJIIIOB. HCTIONBaYIOT YSEHEIE,
21 Annotponusi HeMETauIoB (Ha IpUMeEpe 4TOGBI 0BCCIICUHTE
KHCI0POAa, cephl, hocdopa u yriaepoaa) HAJICKHOCTD IAHHBIX U
JAOCTOBCPHOCTDH
00BSICHCHUH
AHanm3upoBatsb,
XUMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPHI U 3 Henens UHTCPIPETUPOBATD
22 o JaHHBIC U ACJIaTh
UX COCTMHCHUU (eBpans COOTRETCTRYIONIHE
BBIBOAbI
Or1eHMBaTh HAyYHbBIE
o apryMeHTBI U
23 XHWMHYECKHE CBOMCTBA a30Ta, (hocodpa u 4 menens OKA3ATENbLCTEA 3
WX COEAUHEHUN (eBpans Pa3IMYHBIX HCTOYHUKOB
(HampumMmep, Tazera,
WHTepHeT, KypHaIbl)
1 Henensa OOBACHUTD
XHUMUYECKHE CBOMCTBA YIIEPO1a, KPEMHUSA Mapra HOTCHIHAILHEIC
24 o TIPUMCHCHUA
1 X COCIMHCHNH €CTCCTBCHHOHAYYHOI'O
3HAHUSA JJIs1 00IIecTBa
2 HezeIs AHanu3upoBaTh,
[IprMeHeHne Ba)XHENIIINX HEMETAIIOB U UX MapTa UHTEPIPETUPOBATD
25 o JAHHBIC U ACJIaTh
COCMHCHNH COOTBETCTBYIOIINEC
BbIBOAbI
O0001IeHre ¥ cucTeMaTH3aIus 3HAHUH 110 3 Hexens AHanmsuposars,
HUHTEPIIPETUPOBATH
TeMe «HeMeTamnbely. Beraucienus mo MapTta PHpeTHp
26 JAHHBIC U ACJIaTh
YPaBHEHUAM XUMHUYECKUX PEAKIINHT U COOTBETCTBYIOLIHE
TEPMOXUMHUYECKUE PACUETHI BBIBO/IBI
IIpennoxuth criocod
27 I[TpakTrueckas padora Ne 3. «Pemmenue 1 wenens pel

HAaY4YHOTI'O UCCJICIOBAHUA




SKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEME arpens AI@HHOTO BOIpOCa
"Hemeramib"»
2 Henenst OOBACHUTE
o8 Kontponbnas pabora 1o remam anpens TIOTEHIHATILHBIC
[IPUMEHEHUS
«Mertamns» u «Hemeramib CCTCCTBCHHOHAYUHOTO
3HAHU I 00IIecTBa
Heoprannueckue u opraHn4ecKre KUCIIOTHI. 3 Henens [Tpennoxute cnocod
HAaY4YHOI'O MUCCJICIOBAHHUA
29 Heopranuueckue u opranndeckue arpers v .
JAAaHHOT'O BOIIpOCa
OCHOBaHUs
4 genens Omnucarth ¥ OLICHUTH
AmMdoTepHbIe HeOpraHUYecKue U anpes CrI0CO0BI, KOTOPbIE
OpraHnyYecKue coeuHeHus. ['eneTnueckas HCTIONB3YIOT yuEHBIE,
30 4TOOBI 00ECIICUUTD
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX HAIEAHOCTE TAHHEIX 1
BCIIICCTB JOCTOBEPHOCTD
00BsICHEeHU I
Ponw xumun B obecrieueHnn AHaTH3UPOBATE,
o o HUHTEPIIPETUPOBATH
JKOJIOTUYECKOU, JHEPTETUUECKON U PrpetEp
JaHHBbIC U ACJIaTh
31 MMUIICBON 6630H8.CHOCTI/I, pa3BUTUU 1 Henens COOTBETCTBYIOIIIHME
Meaunussl. P.K. BUpTyansHas skckypceus Mast BBIBOZIBI
Ha NPEINPUITHS ITALLIEBON
MIPOMBILIUIEHHOCTH T. TrOMEHMU.
AHau3upoBaTh,
IIpencraBnenus o0 0OIMMX HAYYHBIX P
2 Henens HMHTEPIPETUPOBATD
32 MPUHIIMIIAX TPOMBIIUIEHHOTO ITOJIyYeHUS s JIAHHbIE W JIEATh
BaXHEHIINX BEIIECTB COOTBETCTBYIOMINE
BBIBObI
3 Heens [Ipennoxuts cocod
33 YenoBek B MHPE BEIICCTB U MaTCpUajioB Hay4YHOI'0 UCCJIEAOBAaHU
Mad JAAaHHOT'O BOIIpOCa
OOBSACHUTD
4 nenens
34 XuMUS ¥ 310POBBE YENOBEKA HOTCHIMATILHBIC
Mas MIPUMEHEHUS

€CTCCTBCHHOHAYYHOT'O




3HAHUA I 00IIecTBa

OBIIEE KOJIMYECTBO HACOB I1O
[NPOIT'PAMME
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