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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpelHero oobiiero oOpa3oBaHMs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrPaMMBbl CpeaHero ooOmiero obpa3oBaHuUs
(®OIT  COO), npencraBneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0B K pa3paboTKe MporpaMMbl MO XUMHUHU, K OIMPEIEIICHUIO
oOwIel cTpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTUS OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
coJlep KaHMsl, pe3yJdbTaToB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJITOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0OpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHU3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIMM OJTallOM peaju3alud  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, NPUCYILHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJioBeKa, a TakKe OJKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO WM TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuyaroluxcs Ha YpOBHE CPEAHEro 00IIero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHUSD», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme MO0 XMMHUU € Y4ETOM cCHenu(pUKU HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KU3HH OOIIECTBA, a TaKXke C y4ETOM
o0mmx 1efled W TMPUHINIOB, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B ()OPMHUPOBAHKE PAIMOHATHLHOTO HAYYHOTO MBIIICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpY)KAIOIIeM MHUpPE Kak O €IUHCTBE
MPUPOJIBI M YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHHUMAaHUS



BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.

TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU KaXa0ro ujeHa oOmectBa. CoBpeMEHHas XMMHA KaK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTUUECKOM, MUIIEBOM, IKOJIOTHUECKON 0€301aCHOCTU M OXPaHBbI 310POBBS.

B coorBercTBUM ¢ OOmMIMMH LEISMU W NPUHLMIIAMHA CPEAHETO OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCHEHNIHOTO BKJIIOUEHHS B JKU3Hb COLUYMA, MPOAOJKEHUS
o0Opa30BaHMsl B pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMa  nipeaMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas U HEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHHsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XUMHUHU (C BKIOYEHHEM 3HAHMM W3 OO0Ield XUMHH) U
OpraHu4eckol xuMuu. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAaHUW NPU U3YYCHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEro0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «O0mas u
HEOpraHuyeckass XuMus» cpopmupoBaHa B MporpaMme MO XUMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYeHHI0 ydyeOHOro marepuajia U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce OpraHMYecKO XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpeAcTaBlIeHU O cTpoeHun BemiecTB. (CBeneHHs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUHU — OT YIJIE€BOAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHMyeckol XUMHUH TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETOo 0Opa3oBaHUs NEepBOHAYAIbHBIC
IPEJCTaBICHUS O XUMUYECKOM CBsI3U, KIaCCU(PUKAIIMOHHBIX MPHU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkIuu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (AaKTOJIOTMUYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMUSD» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX MO3HIIHM,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 0OBACHSIONMIEH 1 MPOTHO3UPYIOLICH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHMH, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomoyiHsgeTcs B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTHW 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHU C
IpYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U IMPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBA)XKEHHS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIMTYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH HMH(OPMALUIO U
OPUMEHATh €€ JUIsl TONOJHEHWs 3HaHWM, pELIEHUs WHTEUIEKTyaJlbHbIX U
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHS»  JAHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
(dbopmupoBaHre y OOy4YarOMIMXCd MHPOBO33PEHYECKONW OCHOBBI IS NOHHUMAaHUS
¢unocopckux uiaeH, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SBJICHUNA MyTEM OSKCIEPUMEHTa H
pEelIeHUs] MPOTUBOPEYMI MEXKIYy HOBbIMH (hakKTaMHM M  TEOPETUUYECKUMH
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl SIHEPIeTUYECKUX PECYPCOB, ChIPbS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnaHe pemeHus 3agad  BOCIHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
OOy4YaronMXcsi NPHUHATHIE NPOrpaMMOM IO XUMHUU MOJIXOJbl K OIPEAEIICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeayCcMaTpuBaroT (hopMHupoBaHHUE
YHHUBEpPCaJbHBIX Y4YEOHbIX JACHCTBHMH, HUMeIOMMX 0a30Bo€ 3HAUCHHE IS
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHaiu3a u
00paboTku MHpOpMAIMHN, HEOOXOIUMBIX JIsi MPUOOPETEHHUS OIbITa TPAKTUIECKOM
U HCCIIEIOBATEIbCKON AEATENbHOCTH, 3aHMMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeHero odiiero oopa3oBaHusi, IPU OMpeaeIeHUN
COJIepKaTeJIbHOM XapaKTEpUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKHd KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
IPEAMETA SIBJISIETCS BIIOJIHE ONIPaBAaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMs TJIABHBIMH LEJISAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH Kak  BaKHEHUIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IOHUMAHWE CYIIHOCTH IOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHUE C UCTOpPHEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX pEakUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B IPUPOJIE, B IPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATEINBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO JSKCIIEPUMEHTa, COOJIOACHUEM  IpaBUII
0e301acHOro oOpaIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conepkaTelibHasi XapaKTepUCTUKaA LeJIel U 3a/1ady U3yYeHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpENnoAaBaHUM XUMUM B OOJbIIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
IPAKTUYECKONM KOMIIOHEHTE COJEpKaHHs OOydeHHus, OPHUEHTHUPOBAHHON Ha
MOJTOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BJIaJCIOIIEr0 He
HAa0OpOM 3HaHUU, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMH aKTUBHOTO INOJIYYEHHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKHX 3a/1ay.

B cBf3M C 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKHUE LIETU U 3aJ]a4H, Kak:

ajanTamnys 00y4aroluXcsl K YCJIOBHSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MHUpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY HPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dopMupoBaHue y OOy4arOUIMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UIsl DPAa3jIU4HbIX BHJIOB
NeSATEeILHOCTH: PENICHHs MpoOJeM, MOMCKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: OmbITa JESTEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKH C MO3UIUI



HKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIMSHHUS BEIIECTB M XWMHUYECKHUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YUarOIIHUXCS: CIIOCOOHOCTH CaMOCTOSTEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XUMHUH B COOTBETCTBUH C KM3HCHHBIMH ITOTPEOHOCTSIMH, UCITOIH30BATh
COBpEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

(dbopMHpOBaHNE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIILICHHUS, HAOIF0AaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPU IUIAHKPOBAHWHW W TPOBEICHUU XHMHYECKOTO
IKCIIEPUMECHTA;

BOCIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBJICHHOCTU XUMHH, €€ BaXHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
PalMOHAIBHOTO MPUPOJIONOJIB30BAHUS, MTOMOJHEHUS YHEPIETHUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUS K TIPHUPOJEC M CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsX, CBSI3aHHBIX C XUMUUYECKUMU SBICHUSMH.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHBIC
MIPEIMETBD).

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 6230BOM YPOBHE
cpeaHero oomiero odpaszoBaHus, cocraBisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
MOJIY4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHUYECKUX
coenquHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpraHUYECKUX COEIUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o KinaccU(puKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BOKHEUIINX MPEICTABUTENEN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpPUMEHTAIBHBIE METOJbl M3YyYEHMsI BEIIECTB M MX IIPEBpaLICHUIL:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHM pAA. Mertan u 3T1aH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuy 3aMeIleHUuss M TOPEHHs), HAXOXKACHWE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUM psii. DTUIIEH U MPOMUIIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPHU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOWCTBa (peakuus mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMpPOCTEHIIMNA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaKLMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpU3MYECKHEe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XUMUyeckue  ceolcmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxknenue. CrocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUN, KaTalUTUYECKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HUX MpEeBpaIleHUI:
O3HAKOMJIEHME C oOpaslamMu IUlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroiap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJOB |
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTyYSHHE ITUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKILIUN).

Kuciiopoacoaep:kamue oprann4ecKue coeJMHeHHs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
busznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMH MeETaJlJIaMH,
rajJjor€HOBOJIOPOJIaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIa Ha OPTraHu3M YeJl0OBeKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJIALEPUH: CTPOECHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peakilMs Ha MHOTOATOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

deHo: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLMH), IOJyUYCHHE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3MUECKHe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHne U IPUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEJACTABUTENM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 2GupoB. XKupsel. ['naponus xupos. [Ipumenenune xupos. buonornyeckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUs ~ yriaeBoAoB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rupokcuiom Meau(Il), okucneHnne ammuadHbM pacTBopoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HAXOXJIECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonornyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupojHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI003bl.  PU3NUYEeCKHe W XUMHYECKME CBOWCTBAa Kpaxmana (THApOJIN3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUIL:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIUPTOB, KaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJA
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aUMOJEICTBHE TIJIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aummomeicTBHEe Kpaxmana C HOJOM),
IIPOBEICHHE MMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnble 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4eckKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku Kkak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHME CBOWMCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaOJIOICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYpalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIINK OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHAST MOJIEKYJIsIpHas
mMacca. OCHOBHBIE METOABbl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPU3ALIUS U MOJUKOHEHCAIUS.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BELIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3llaMH MPHUPOAHBIX U MCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHATUN, TaK U TIOHATUHU, SBISIOUIMXCS CUCTEMHBIMU JUIS OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUNoTe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiIacCU(UKAIs, MEPUOTUIHOCTh, HAOIIOACHHE,
U3MEpEHHe, SKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIEBOIBI, >KUPBHI,
(bepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypCHlI.

TexHonorus: MNHINEBBIE TMPOIYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC 1 KOCMETUYECKHE MpernapaThl, MaTepruaIbl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeckuil sneMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOHPUTYpAIMs aTOMOB.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U [leproamyeckoil cucTeMbl
xuMuueckux asnemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHUYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM H TEPUOJaM.
3HaYeHue MepUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XMMHYECKON CBS3U
(KoBaJICHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa30oBaHUsI KOBAJIGHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM W JIOHOPHO-
akienTopHbelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPHUIIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTne O OucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUM. Howmenxkiarypa
HEOPraHUYECKHX BeIIEeCTB. [eHeTuueckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusa. Kimaccupukanmss —XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUN MPU XUMUUECKUX PEAKIIHSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTrMbie
peakuuu. XuUMHUYECKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U cliadbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIHNH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsSI BEIIECTB M HX MPEBPAIICHUMN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa XxumMuueckux sneMeHtoB [l. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaOJIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTalnu3aTopa, OMPENICTICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOIIBI0O YHHBEPCAIBHOIO HWHIWKATOpA, pEaKIMH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON pEaKIum».

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HCIIOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHoB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHs)) M UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHENUIIINX HEMETAJUIOB U UX COCIUHEHUN.



Meramnel. Ilonoxenne meramnos B [leprognuecko cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guisndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XWUMUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
OKCIIEPUMEHTATIBHBIX 3a7ad, HAOJIOJEHWE W OIKMCAHWE JIEMOHCTPAIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCIHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0UeH, KaYECTBEHHBIE PEeaKI[Mi Ha KATHOHBI METAJIIOB).

Pacuérnblie 3agaun.

Pacuétbl Maccel BelecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET TPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMuu B 00€CIEUEHUM DKOJOTUYECKOM, SHEPTreTUYECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJs 3JEKTPOHUKH, HAaHOMAaTepHalbl, OPraHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3ed TpW  M3yYeHUH OOmed U
HEOpraHU4ecKorl XxuMuM B 11 Kilacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TOHATUH, TakK W TIOHATUN, SBIISIOLIUXCS
CUCTEMHBIMH JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC MOHSTHUS: HAy4YHBIN (DaKkT, TUIMIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KJIacCHU(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaBl, TOPHBIC MMOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsl, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMalmeBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEPHAIIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
OOyYarOIIMMHUCSL TMPOTPAaMM CpPEIHEro OOLIEero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeAMETHbIM W TIpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-JESATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeaMeTa «XUMHS» Ha YPOBHE CPETHEro
o0111ero 0oO0pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIECIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YalOIIUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIMUMHU LEIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpeAaMeTa «XHMHS» JTOCTUTaIOTCS B
CANMHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaJaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAMM Y TpPaBWIAMH  TOBEJEHHUSA, CHOCOOCTBYIOUIMMHU  MpolLeccaM
CaMOINO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c()OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MNPAKTUYECKOW JEATEIbHOCTH
OoOy4Yaronmxcs Mo peaju3alyy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakIaHCKOr0 BOCIMTAHUA:

OCO3HaHMS 00YYAIONUMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TMO3HABATENbHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh M TPUHHUMATh MOTHBBI, HaMEPEHUS, JIOTHUKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B 00JIACTU TEOPUU MU MPAKTUYECKOTO
MIPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUM M IOCIEIYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEAIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IMOBEJEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DPHU3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cOOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTHM NPaBWI HMHAUBUAYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCEACTBUNA M HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIECHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-HCCIEI0BATEIbCKON
NeSATETbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);



UHTEpeca K MPAaKTHYECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUSI TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIEM, BIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATILHOU CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAaHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JESATEIbHOCTH JKOJIOTUYECKOHU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) 1EHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBieHus] 00 OKpYKaroleM MHUpPE Kak O €IMHCTBE MPHUPOIBLI M YEJIOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAHHCTUYECKOM HAIIPaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEHICHUU TI00aTBHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIrETUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€e30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPpyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYKAIOIIEro MUpPa U
MIPOUCXOAAIINX B HEM W3MEHEHUH, YMEHHUS JIe1aTh 000CHOBAHHbBIC 3aKTIOYCHUS HA
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0 IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus MpoOJieM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMPEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JESATCITBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (paKT, MMPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieOBaHNe, HAOIIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHBIC NelcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHEBIE,

PETYJISTUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHMOHAIBHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00y4YarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICCTBYS B IO3HABATEILHOM U COLUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrHYecKmne JelCTBUSL:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MpOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LENH JEITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPHU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATHM M YCTAHABIMBATH MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U1 OOBSICHEHHS OTAEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH ISl KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIi;

yCTaHAaBJIMBATh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE pPACCYXICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPE/ICTABIICHNUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XuMHUuyeckas ¢GopMyna, YpaBHEHHE XUMHYECKON
peakiMy — TMPU PEIICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHUX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKLnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSATEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KAaYECTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOII0OJaTh 3a XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIIEAOBATEIIbCKOM H  MPOEKTHOMN
NEeSATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3ajad, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPoOpManuu (HAy4HO-
NoMmyJisipHas JUTEparypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh MUH(MOPMALMIO PA3IUYHBIX BUAOB U (opM
MpEACTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



dbopMynIupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHBbIE METOIBI MPHU MOUCKE U
orbope wHPOpMaNKK, HEOOXOMUMOW [T BBINOJHEHHS yYEeOHBIX 3a1ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYIO  (OpMYy  TpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, JUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHpPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJTHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO mpoekTa U (OPMYyIUPOBATH BBIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAHUS TO3UIUN B
X07ie 00Cyk/1eHHs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYLIECTBISATh CBOIO I103HABATEIbHYIO
JeSITENIbHOCTD, Ompezensas e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuTt™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh HamboJee
3¢ deKTUBHBIN Ccroco0 MX peneHuss ¢ y4y€TOM TMOJyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaIN3a
¥ CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM JJIsl pEIeHHs] MPAKTUYECKUX 3a]1ad
Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHas), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MepHs, U30MEPhI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, M a30TCOJAEpX AIINE COCAMHEHUS, MOHOMEp, IOJHUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOPUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAHUS MPUYMHHOCTU W CUCTEMHOCTH XHWMHYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM ACSATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XApaKTEPHbIE MPU3HAKU MOHSITHMH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TMOHITHUS MpPU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COETMHEHMI;

Cc()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMynl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ] OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(pOPMUPOBAHHOCTh YMEHUH YyCTaHaBIMBATh MPHUHAJJICKHOCTh HM3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takxe OpUBOAUTH TPUBHAIbHbBIE
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
TWJIECHTJIMKOJb, TIULEPUH, (EHON, (popManblerus, aueTaibIerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIO0TA, CTEAPUHOBAs KUCIIOTA, TJIF0KO03a,
bpyKTO3a, Kpaxmal, eJTi0JI03a, TIUIHH);

C()OPMUPOBAHHOCTh YMEHHSI ONpPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. bytnepoBa A 00bsICHEHHS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPAa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTWJIEH, MPOIMJIEH, AalleTHIICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHO], ITAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmai, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIY HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKLIHil ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
Chipbs (He(Th, NPHUPOAHBIM Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCTh YMEHHMM BIAJIETh CHUCTEMOM 3HAaHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIECIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/IOl U J1abOpaTOpHBIM OOOpYJAOBaHUEM, a TaKXe MpaBWiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HArpEBaHUU, TTOJTyUEHUE
TWJIEHA M M3YyYEHHE €ro CBOICTB, KaYeCTBEHHbIE pPEaKUUU OPraHUuYeCKHUX
BEIIIECTB, JCHATypalusi OCIKOB MpPU HArpeBaHHUM, I[BETHHIE PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

chOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaAHAIM3HPOBATH XUMHUYECKYIO
uH(OpMaIUIO, TOJYyYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTepHer u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IIENISIX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasatens 11K, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TIPEIOTBPAIICHUS WX BPEAHOTO BO3JACUCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitnst ais 3amucu XUMHUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, pPOJH XHAMHUH B TO3HAHUU SIBJICHHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpask  BKJIFOYAET:
OCHOBOTIOJIATalOIINE TOHATUSA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIU, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
BJICKTPOJUTHYECKAST JIUCCOLIMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JIEKAIIME B OCHOBE IMOHUMAHWS MPUUYUMHHOCTH U
CUCTEMHOCTH XHMHMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUU BBISBISTh XapaKTE€pPHbIC MPU3HAKU TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NOHATHA IPU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JJIs
coctaBieHuss (GOpMyJd  BEIIECTB M  YPAaBHEHMM XMMHYECKUX  PEaAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbIM ras3, aMMHAaK, rameéHas
U3BECTh, HeTallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BaJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAsS, METAJNINYECKAsl, BOJOPOJHAs) B COCAUHEHUSX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUIMUECKast), XapaKTep Cpebl B BOJHBIX pacTBOPax HEOPraHMYECKHUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCH/Ibl, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa /[,
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa, Mcnoib3ys MOHATUA «s-, p-, d-
DIEKTPOHHBIE opouTanmy, «QHEPTreTUYECKUE YPOBHMW», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XHUMHYECKHUX DJIEMEHTOB U UX COEAVUHEHUN
0 nepuojaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETHYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOILIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKaM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakimu, U3MEHEHHUIO CTEMCHEW OKHCJICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKlH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA pPa3IMYHBIX
TUIIOB, TIOJHBIE U COKpPAILIEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKIIMHU UAYT 0 KOHIIA;



cOPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPKIAIOIIHIEC
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh CYHUIHOCTh  OKHUCJIHMTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3au4HbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aeicTBus (npunuun Jle Hlarense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMHUYECKHUE MPOIECCHI,
JeKalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOThI, aMMHaka, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCIEHHUSI C HCIIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTaOOpaTOPHBIM O0OPYJOBAaHUEM, a TaKXKe MpaBWia OOpalleHUs ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3joKEeHUE MEePOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTalM3aTOPaA,
ONpENENEHUE CpEeapl pPacTBOPOB BEIIECTB C IOMOLIBI0 YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaAKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha CynbQaT-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO
temam «Metauiby U «HeMmeTtayibl»y) B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIIATh PE3YJNbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX pPeakMil U (PopMyIupoBaTh BBIBOJIBI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJyYaeMyl) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, MTHTEepHET U Apyrux);



chOpPMHPOBAHHOCT, ~ YMEHHA  COONIIOMATh  TpaBWja  JKOJOTUUYECKHU
1I€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHOCOOBI YMEHBIICHHS U
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX H  CJIA0OBHUIANIUX OOYyYaIoOIUXCS: YMEHHE HWCIIOIbh30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHAYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no pazneny 3
Pa3nes 2. Yraesoaopoasl
2.1 [IpenenbHble yraeBoaOpOAbl — aJKaHbI 2
9 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3
ux nepepadoTka
Hroro no pazgeny 13
Paspnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHus
3.1 Cruprel. ®eHon 3
39 Anbnerunsl. KapOOHOBBIE KUCIIOTHI. 7 |
CrnoxHble 3¢upbl
3.3 VYrneBons! 3




Hroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBL. AMUHOKHCIOTEL. beikn 3
Hroro no pazgeny 3
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3ie/ioB U TeM ungposbie
Ne n/m P Konrpoubnbie IIpakruyeckue (uubp )
NPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Ctpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 4
) BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Metanst 6 1
2.2 Hewmeramibl 9 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKHX )
) BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosnuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
n/n Tewa ypoka Bcero Kontpoasusie | IIpakriieckue u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI pecypen
| IIpeameT OpraHM4ecKOl XUMHUH, €€ |
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE 1 Henens
Teopust cTpoeHHsI OpraHU4ECKUX
2 coenurenuit A. M. byrneposa, eé 1
OCHOBHBIE 10JIOKEHUS 2 Henens
[IpencraBnenue o kinaccuduxanuu
3 opraHuueckux Bemiects. Homenkiatypa |
(cucremaruyeckasi) ¥ TpPUBHAIbHBIC
Ha3BaHUs OPTaHUYECKHUX BEIIECTB 3 Henens
4 AJKaHBI: COCTaB U CTPOEHHUE, |
TOMOJIOTHUECKUN Psifl 4 nenens
5 MeraH u 3TaH — npocTenImne 1
MIPEICTABUTENH AJIKAHOB 5 Henens
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 6 Henmens
7 OTUJIeH U NPOIMUIeH — MpocTeiine |
MPEICTaBUTENN ATKEHOB 7 Henensa
g [TpakTuaeckas pabota Ne 1. «Ilomydyenne | |
ATUJIEHA U U3YyYEHHUE €r0 CBOMCTBY 8 Henens
Ankanuensl. byranuen-1,3 u
9 meTmiOytaauen-1,3. [Tonyuenue 1
CHHTETUYECKOTO KayuyyKa U PE3UHBI 9 Henensa




AJIKHMHEBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTMUECKUHN Psii. AIETHIIEH —

IPOCTEHIINN IPEICTABUTEND aJIKUHOB 10 nepens
1 Beruucnenus no ypaBHeHHIO XUMHUYECKON

peakuuu 11 nenens
12 ApeHbl: 6eH301 U TOIYy0J. TOKCUYHOCTh

apeHoB 12 genensa
13 ['enernueckas cBsA3b yIiI€eBOAOPO/IOB,

IPUHAUISKANINX K Pa3IMYHbIM KJlaccam 13 nepens

[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
14 NPUPOIHBIN ra3 ¥ MOIyTHEIE HEDTIHBIE

ras3sl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu 14 nepens

[TpupoaHble HCTOYHUKH YTIIEBOAOPOAOB:
15 NPUPOIHBIN ra3 U MOIyTHBIE HEPTIHBIE

ras3sl, HepTh ¥ MPOIYKTHI €€ mepepaboTKu 15 nepens
16 O6o06maromuit ypok 1o pasjaeiy

«YTIeBogopoab» 16 Henens
17 ITpenenbHbIE OTHOATOMHBIE CIIUPTHI:

METaHOJ U 3TaHoJ. BonoponHas cBA3b 17 nenens
18 MHoOroaToOMHbIE€ CIIUPTHI: STUIICHTIIUKOIIb U

[JIMLEPUH 18 nenens
19 DeHoJI: CTPOCHHUE MOJIEKYITBI, (PU3UIECKHE

Y XMMHYECKHE CBOMCTBA, MPUMEHECHHUE 19 nenensa
20 Anbreruasl: GopManbIaeTua u

aneTanpaerul. AleToH 20 nepens
)1 OaHOOCHOBHBIE MpeieNibHbIE KapOOHOBBIE

KHCJIOTBI: MypaBbHHAasl U YKCYCHas 21 nepens




22

[TpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

22 "wenens

23

CTeapI/IHOBaH n OJICMHOBAasi KMCJIOTHhI, KaK
MMPEACTAaBUTECIN BbICIINX Kap6OHOBBIX
KHCIIOT

23 Henens

24

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHUCJIOT, KX MOIOLIee ACHCTBHE

24 uenens

25

CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. [ MAPOITU3 CIOKHBIX

3¢hupoB

25 nenens

26

XKupsr: ruaponus, npuMeHeHue,
Ouosaoruueckas poJib KUpPOB

26 wenens

27

VYraeBoJbl: cocTaB, KilacCU(pUKaLus.
Baxneiimme npeactaBuTeNu: TIII0K03a,
dpykro3a, caxaposa

27 "uenens

28

KanMaJ'I 1 [EJUII0JIO3a KaK IMPUPOJAHBIC
MMOJINMEPbI

28 Henensd

29

Ob6o06maromuit ypok 1o pasjaeiy
«Kucnopoacozaepxkaniyie opraHndecKre
COE/TMHEHUSD)

29 nenens

30

AMMHBI: METHJIAMHAH U aHWJINH

30 genens

31

AMUHOKHUCIIOTHI Kak aM(pOTepHbIE
OpraHUYECcKHUe COCTUHEHUS, UX
Ouosnorudeckoe 3HadeHue. [lentuabl

31 menens

32

Bbenku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS

32 uenend

33

OCHOBHBIC TTOHITUS XUMUH
BBICOKOMOIJICKYJIAPHBIX COE€IUHEHUI

33 wenmend




OcCHOBHBIE METOJbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[InacTmaccsl, kKaydykH, BOJOKHA 34 nenens
OBLIEE KOJIMYECTBO YACOB 10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH AIEeMEHT. ATOM. DIEKTPOHHAs
KOH(HUTypamus aTOMOB

1 Henensa

Ilepuonnueckuit 3akoH u [leprnoanyeckas
chcTeMa XMMHUYEeCKuX dnemMeHToB [I. 1.
MenpeneeBa, X CBSI3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

2 Hexensd

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U UX COCIMHEHUH TI0
rpynnaM u nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayementoB .M. Meneneena B
Pa3BUTHUU HAYKH

3 Henensa

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBsI3U. BogoponHas cBs3b

4 wenens

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens okucieHns. Bemecrsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS

5 Henmens

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
WctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10114 BelllecTBa B pacTBOpe

6 Henens




Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHBIX
KJIaCCOB

7 Henens

Knaccugukanus XuMHuecKux peakiuuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU IIPH
XUMHUYECKHUX PEAKLUIX

8 Henmena

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

9 Henena

10

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3IuyYHbIX (PaKTOPOB HA CKOPOCTh
XMMHYECKON PEaKIIun»

10 memens

11

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTAaHUYECKUX BEIICCTB

11 wenens

12

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIiaBoB U pacTBOPOB COJIEN

12 genensa

13

O6o0maromuit ypok 1o pasueny
«TeopeTnyeckre OCHOBBI XUMHM)

13 Henensa

14

Mertaiuel, ux nosioxenue B [lepuognueckoii
CUCTEME XUMHUYECKUX dieMeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
aToMoB. OOme Gu3ndecKkue cBONCTBa
METaJJIOB

14 uenens




15

CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUH Psif
HaIIpsHKEHUN METaJUIOB

15 uenmens

16

XUMHYECKHE CBOMCTBA Ba)KHEUIIINX
METaJUIOB (HAaTpUH, KaJui, KaJablluid, MarHUH,
ATFOMUHHNA) U UX COCTUHEHUN

16 senensa

17

XHUMHYECKUE CBOMCTBA XpOMa, MEAN B MX
COETUHEHUN

17 senens

18

XuMHYecKre CBOMCTBA ITMHKA, JKeae3a U UX
COeTMHEHUN

18 wemens

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/a4 110 TEMe
«Mertanusn»"

19 wenens

20

Hewmeramibl, X mojio)KeHHUE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB M. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

20 menens

21

dusnueckue cBOMCTBAa HEMETAJLIOB.
AmoTponusi HEMETAIUIOB (Ha MpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

21 wenens

22

XHUMUYECKUE CBOKMCTBA I'aJIOT€HOB, CEPHI U UX
COeIUHEHUN

22 "enens

23

XuMudeckue cBoMCTBa a30Ta, (hocodpa u ux
COeTUHEHUN

23 "Henensd

24

XHWMHYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

24 »enens

25

[IpuMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COE€IUHEHUN

25 Henens

26

O0001IeHYE ¥ cUCTEMAaTH3alUs 3HAHUI 10

26 Henens




teMe «Hemeramne». Beranciaenus no
YPaBHEHUSIM XUMUYECKUX PEAKLUN U
TEPMOXUMHUYECKHUE PACYETBI

[TpakTrueckas padota Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 33724 M0 TEME 1
"HemeTamnr"» 27 uenens
)3 O6o0maromuii ypok 1mo teMaM «MeTaJlibl» 1 1
«Hemertame 28 Hemens
29 Heopranunueckue u opraHn4eckue KUCIOTHI. |
Heoprannueckrie u opraHM4ecKue OCHOBAHMS 29 Henens
AM@oTepHbIE HEOPTAHUYECKUE 1
30 OpraHu4ecKue coeMHeHus. [ 'eneTnueckas 1
CBSI3b HEOPTAaHWYECKUX U OPTAaHUYECKUX
BEIIECTB 30 memens
Poib xuMuH B 00€CrieYeHUH SKOJIOTHYECKOM,
31 SHEPTeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTUU MEAUITUHBI 31 wenens
[IpencraBienust 06 00X HAYYHBIX
32 MIPUHINIIAX TIPOMBIIUIEHHOTO MTOTY4YEHUS 1
Ba)KHEHIITIX BEIIECTB 32 "enens
33 UYenoBek B MUpeE BEIIECTB U MATEPUATIOB 1 33 Henens
34 XuUMU U 300pOBbE YEIOBEKA 1 34 nenensd
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe obmectBo «M3narensctBo «lIpocBemienne

* Xumusi, 10 xmacc/ Epemun B.B., Ky3emenko H.E., Teperaun B.U., /Ipo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlynuna B.B., O61iecTBoO ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe odmiecTBo «M3aaTenscTBO
«ITpocBenieHue»

» Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxuuonepHoe obmectBo «M3narensctBo «IIpocBeieHne»

* Xumus, 11 xknacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIlynun B.B.;
noA penakuueit Jlyauna B.B., O01iecTBo ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO

«IPODA»; AkunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOJUYECKHUE MATEPHUAJIBI JIJI51 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-yPOBEHb. -
Peanmuzanus-tpedoBannii-OI'OC-0cHOBHOT0-00111er0-00pa30BaHUsI. -

Mertoauueckoe-mocooue-is-yunteis.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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