


HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTEIBPHONW TMPOTPAMMBI CPEIHErO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE OO0pa3oBaTelIbHBIE MPOTrPaMMBI, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINPEAEICHUIO
oOwIel crpareruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0y4YaOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
collep KaHMs, pPe3yJbTaTOB OOy4deHUss W TPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIONIUM O3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, NPUCYLINX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercs xXuMudeckoe 0Opa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme 1O XMMHUU € Y4ETOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYEHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW XU3HM OOIIECTBA, a TakXKe C y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAaeT OCOOYIO pOjb B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JaHUU HOBOW 0a3bl MaTepUanbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUSI 00 OKpPY)KAIOIIeM MHpPE KaKk O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIEr0 MHUPA, OCO3HAHUS B3aMMOCBS3U MEXIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs CTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda MU KHU3HU Kaxaoro ujeHa oOmectBa. CoBpeMeHHas XMMHSA KaK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€301aCHOCTU U OXPaHBbI 310POBbSI.

B coorBercTBUM ¢ OOmIMMHU LEISIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIil ypOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOAUMYI0 MM Jis  BBIPaOOTKH  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOLKCHMUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas W HEOpPraHWYecKass XHMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XMMHHU (C BKIIOUYEHHEM 3HAHMH W3 OO0Ield XMMHH) U
opraHu4eckoil xumMun. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHHUW NPU HU3YYCHUU
npeaMera OO€eCleYnMBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro MHOrooOpaszus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYEHHI0 YydyeOHOro Marepuajia u 0O0ycCJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUS OPraHUYECKHX
COCIIMHEHHI, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DIJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB 10 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEPBOHAYAIbHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0IEero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTMYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE



NEPUOINYECKOT0 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX TMO3ULIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucreMa 3HaHMI O BaKHEHIIMX BEILECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX M NPUMEHEHHMM, & TAKKE O XUMHUYECKUX PEaKLUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABATEIbHOW U TNPAKTUUYECKOU
JESATEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHMS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPUU M NMPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBAaTh MHGOPMAILUIO U
OPUMEHATh €€ JUId IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMMXCA MHPOBO33PEHUYECKONM OCHOBBI JUIsl MOHUMAHHUS
¢unocopckux uned, TaKuX Kak: MaTepHaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUW MyTEM OSKCIEpPUMEHTA H
pEelIeHUs] MPOTHBOPEYMI MEXIy HOBBIMH (DaKTaMU U  TEOPETUUECKHUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmyaHe pemieHus 3aa4  BOCIMTAHMS, Ppa3BUTUS U COLMAIM3ALUU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHMI, UMEIOIMX 0a30Boe 3HAUYCHHE IS
pa3NUYHBIX BHJIOB JESTEIBHOCTU: pEUIeHus MpoOsieM, IOUCKa, aHaiu3a M
00paboTku nH(pOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U HA YPOBHE CpeTHETO 0OIIero o0pa3oBaHus, MPH OINpEAeICHUN
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C



METOANYECKOM TOYKHM 3PEHHsI TAKOM NOAXOJ K ONIPEACIICHUIO LENEeH W3Y4YEHHs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHHUS IVIABHBIMHM ILEJSIMU W3YYEHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W INOHUMAaHWE CYIIHOCTH IOCTYIIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHUE NPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHMX pEakUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATEINBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepxaTenbHas XapaKTepUCTUKA LIeJIed U 3aJ1ay U3y4CHHS
IpeaIMEeTa B IPOrpamMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeHNeHH OTAAETCA  MpeArovYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJEpKaHus OOydeHHus, OpPHUEHTHUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3alluy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUU, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMH aKTHBHOT'O NOJIYYEHMS 3HAHUM W NPUMEHEHHS WX B PEAJbHOM KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ ATUM NpU U3YYEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanTamnus 00y4aroluXcsl K YCJIOBHSIM JTUHAMUYHO Pa3BHBAIOLIEIOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHHUBEPCAJIbHOE 3HAYEHUE [UIsl Pa3IU4HbIX BHIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKU C MO3UIUI



DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEHIECTB M XUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YUYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITSIIBHO MMPHOOPETATh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBHHU C KH3HECHHBIMH MTOTPEOHOCTSIMH, UCITOJIH30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHONU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

(dbopMHpOBaHKE U PA3BUTHE Y 00YJAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOIFOAATeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE 0OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPU IUTAHUPOBAHWHW W TIPOBEJICHUU XHMHYECKOTO
DKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBJICHHOCTU XUMHH, €€ BaXHOW POJM B PEIICHUM TJIOOAIBHBIX MpobiieM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUSI K TIPHUPOJC M CBOEMY 370pPOBBIO, a Tak)Ke IPHOOPETCHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX PEIICHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

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

OO111ee YncI0 4acoB, OTBEAEHHBIX VISl U3YYCHUS] XUMUU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrabiseT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoil XUMHUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHu4eckux BemecTB. [omonorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M MX IIPEBPALLCHHIA:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpYU HarpeBaHuu (IJ1aBjIeHue, 0OyTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
POCTEUIINE TNPEICTABUTENN QJIKaHOB: (PU3MYECKHME WU XUMHUYECKHE CBOMICTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHHsI U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTnueckas CBsSI3b MEXIY YIJIEBOJOPOAAMH, MPUHAICKAIIMMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKHK YIJIEBOAOPOAOB. [lpupoaHblii ra3 W NONYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MTPOBEICHUE MPAKTUUYECKONW PabOThI: MONyYeHHUE STUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTaHOBIIEHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kjacca KUCIOT, Peakiysl 3TepuPHUKaLUK), OJyYeHUE U PUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX 2¢upoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KjacCUUKAIUs ~ yraeBoAoB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue U XUMHUYECKHE CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHMPTOB, KAaUeCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MIPOBEJCHHUE MPAKTUIECKON pabOTHI: CBOMCTBA PaCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepkale OpraHndeckue COeAMHECHNUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETUYHAs CTPYKTypa OenKkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpalleHUil:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuH, [IBETHHIC PEaKIUU OEIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUil:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peannsanust MeXNpeIMETHBIX CBA3EH NPU U3YYEHUH OPraHUYECKON XMMUU B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccu(uKaius, MepruoJuIHOCTh, HAOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €JMHULIBI UX U3MEPEHHUS.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHonorusa: MNHUIIEBbIE MPOAYKTBI, OCHOBBI PALMOHAIBHOTO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHWHN HA BA30OBOM YPOBHE CPEJAHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYaIOIIUMUCS MPOTPAMM CPEIHETO OOIIEero
oOpa3zoBaHusi (JIMYHOCTHBIM, METAMpPEAMETHBIM M MpeAMEeTHbIM). HaydHo-meTonuyeckoi OCHOBOHM Juisi pa3paboTKH
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOrPaMM CPEIHEro oOIero oOopa3oBaHUs SIBISETCS CHUCTEMHO-ACSITEIbHOCTHBIM
MTOJXOI.

B cooTBeTCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS
npeaMeTa « XMMHUsh Ha YPOBHE CPEHETO 00IIero o0pa30BaHUs BbIJEICHBI CICAYIONINE COCTABIISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHMCKON Tpa)KTaHCKOHW HJECHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOSITEIBHOCTH ¥ CAMOOIIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPAaBJICHHOE Pa3BUTUE BHYTPECHHUX YOCKICHUN JIMUHOCTH HA OCHOBE KIJIFOYEBBIX IIEHHOCTEH U MCTOPUUYECKUX
TpaguIuii 0a30BO HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCHM JEATEIHLHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU LIEJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS IKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTh 1IEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XHMHS» JOCTUTAIOTCS B €IUHCTBE y4eOHOW M BOCHUTATEIHHOU
JESATEIPHOCTH B COOTBETCTBUU C T'YMAHUCTHYECKUMH, COLMOKYJBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU WU
ujealaMl POCCHUHCKOTO TPaKJAHCKOTO OOIIEeCTBa, MPUHATHIMH B OOIIECTBE HOPMAMU U TIPABWJIAMH TIOBEJICHUS,
CIIOCOOCTBYIOIIUMHU TIPOIIEcCCaM CaMOIIO3HAHUs, CAaMOPA3BUTUS U HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH 00YUYaIOIINXCS.

JInyHOCTHBIE pe3yIbTaThl OCBOCHHUS TMpeaMeTa « XUMUsD» OTpaxkaroT c(hOPMHUPOBAHHOCTH OMbITA MO3HABATEILHON U
MPAKTUYECKOHN ACSITEIILHOCTH 00YJArOIIUXCsI 0 Peaiu3allii IPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPAB U 00SI3aHHOCTEN, YBAXKEHHS K 3aKOHY U TIPABOMOPAJIKY;



MPEJCTABIICHUS O COLIMATBHBIX HOPMAaX U MpaBUIaX MEKIMYHOCTHBIX OTHOIIEHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON MAESITEIBHOCTH MPU CO3/IaHUM YYEOHBIX MPOCKTOB, PEIICHUU YUYEOHBIX U
MO3HABATENbHBIX 3aJ1a4, BBITIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH NMOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTBI JPYTUX MPH aHAIN3€ Pa3IdnYHbIX
BUJIOB YUEOHOM JIESITEIHLHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEYECTBEHHON XUMUH;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JACTH TEOPUH M MPAKTUUECKOTO MPUMEHEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO
JOCTIKEHUSI HAyKd €CTh pe3yibTaT JUIMTENbHBIX HAONIOJACHUM, KPOMOTIUBBIX HKCIEPUMEHTAJIbHBIX TOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M IMO3HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUU M TMOCIEAYIONIEM aHadu3e WH(POpMAIMU O MEePeIOBBIX
JTOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATH CUTYallUM, CBA3AHHBIC C XUMUYECKUMU SIBICHUSAMHU, U TMIPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIUN HPABCTBEHHBIX U MIPABOBBIX HOPM
Y OCO3HAaHHE MOCIIEICTBUI 3TUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MMOHWMAaHMS IIEHHOCTEN 3JI0POBOTO M Oe30macHOro olOpasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
coOCTBEHHOMY (DPU3UUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

coOIoiIeHHs TpaBMJl O€30MacHOro OOpalieHusi ¢ BellecTBaMM B OBITYy, MOBCEIHEBHON JXM3HM U B TPYJIOBOU
NEATEIIbHOCTH,

MOHUMAHUSI IIEHHOCTH TMPaBUJ HWHIWBUIYATBHOTO M KOJUIEKTHBHOTO OE€30MaCHOTO TIOBEJACHUS B CHUTYaIMSIX,
YIPOXKAIOIIMX 3J0POBBIO U KU3HU JIFOJEH;

OCO3HAHUS MOCJICICTBUI U HEMPUATUS BPEAHBIX MTPUBBIYEK (YIIOTPEOJICHHS alIKOT0JIsl, HAPKOTUKOB, KYPEHUS ),

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHUKATUBHON KOMIIETCHTHOCTH B Y4YEOHO-HCCIICOBATEIBCKON JEATEIBHOCTH, OOIIECTBEHHO TIOJIC3HOM,
TBOPYECKOW U IPYTUX BUAAX JEATCIbHOCTH;

YCTAHOBKM Ha aKTUBHOE yYacTHE B PEIICHUU MPAKTUUECKUX 3aJ]lay COIMaIbHON HAmpaBJIEHHOCTH (B paMKaxX CBOETO
KJ1acca, IIKOJIbI);

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHIO Mpodeccui pa3jiudyHOro pojia, B TOM YHUCIE Ha OCHOBE NPUMEHEHUS
MPEAMETHBIX 3HaHUI M0 XUMUH;

YBOKEHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY HWHIUBUIYyAJIIbHOW TpaekTopuu oOpazoBaHus, Oyaymied mnpodeccun u
peanu3anuu cOOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH LEIECO00Pa3HOr0 OTHOIICHHS K TPUPOAE, KAK UCTOUHHUKY CYIIECTBOBAHHUS KU3HU HA 3eMIIE;

MOHUMAaHUS TI00aTBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIEM, BIUSHUS YKOHOMUYECKHUX MPOIIECCOB Ha COCTOSHUE
MIPUPOJHOM U COLIMATIBHOU CPEJIBL;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJb30BAHUS JOCTHKEHUW XUMHUHU IS PEHICHUS BOIPOCOB PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

AKTUBHOTO HEMNPUATHS IEUCTBUN, NPUHOCIUIMX BpPEN OKPYKAIOLIEW NMPUPOIHOW CPEAE, YMEHHS NPOTHO3UPOBATH
HEOJIaronpUsITHbIE YKOJIOTHYECKUE TTOCIICCTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATh UX;

HaJM4usl Pa3BUTOrO HKOJOTUUECKOTO MBIIIJIEHUS, YKOJIOTUYECKOU KYIbTYpbl, ONbITA ACSITEILHOCTH SKOJIOTMYECKON
HaIpPaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MMHU B IO3HABATEJIbHOM, KOMMYHUKATUBHOW W COIIMAIBLHON MPaKTHUKE,
CITIOCOOHOCTH M YMEHUSI aKTUBHO MTPOTUBOCTOSITh UJI€0JI0THH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHON
MPaKTUKH;

NOHUMAaHUsl crneuu@UKd XUMHUM KaK HayKd, OCO3HaHMs €€ poju B (OPMHPOBAHUU PAIIMOHAIBHOTO HAYyYHOTO
MBIIJICHUS, CO3/JaHUM LEJIOCTHOTO MPEJCTaBIEHUSI 00 OKpY)KAaroUIEM MHpE KaK O €IUHCTBE MPHUPOJbl U YEIOBEKa, B
MO3HAHUY TTPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXPaHEHHUS TPUPOTHOTO PABHOBECHS;



yOexAEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHUHU [UJIsl COBPEMEHHON IMBWIM3AlMU: B €€ TyMaHHUCTUYECKOM
HaANpaBJIEHHOCTH U Ba)XHOW pOJIM B CO3JaHMM HOBOW 0a3bl MaTepHalIbHOW KYJIbTYpbI, PEIICHUU TI00aIbHBIX MpoOIeM
YCTOMYMBOTO PAa3BHUTHs YEJIOBEYECTBA — CHIPHEBOM, DHEPTreTUYECKON, MHINEBOW W IKOJOTHYECKOW O€30MacHOCTH, B
Pa3BUTUU MEAMIMHBI, 00ECTIEYEHNH YCIIOBUN YCHENIHOTO TPYyJa U AKOJIOTHYECKH KOM(OPTHOU KU3HHM Ka)KJA0ro 4ieHa
00I1IECTBA;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOAOB ITO3HAHUSA, WCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJb30BaTh MOJyYaeMbl€ 3HAHUS Ui aHalIu3a U OOBSCHEHHS SIBJIICHUW OKPYXAIOLIEro Mupa u
OPOUCXOASAIINX B HEM H3MEHEHHUW, yMEHHUs JielaTb OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAy4YHBIX (DAKTOB H
VMMEIOIIMXCS JAHHBIX C LIEJIbIO MTOIYYEHUs JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTH CaMOCTOSITEIbHO MCHOJIb30BaTh XUMUUYECKUE 3HAHUS ISl pELICHUsI TPOOJIEM B pealibHbIX KM3HEHHBIX
CUTYyalusX;

WHTEpeCca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITENbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K aKTUBHOMY MOJIyUYE€HUIO HOBBIX
3HAHUW IO XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU OTPEOHOCTIIMH;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodheccnoHanbHOU AesATeIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHbIe pe3ybTaThl OCBOCHUS yUeOHOro MpeaMera « XMMHUs» Ha YPOBHE CPEAHEro o0Iero oopazoBaHUs
BKJIFOYAFOT:

3HauMMble JUIsi  (OPMHUPOBAHUS MHUPOBO33PEHHS OOYyHAIOMIMXCS MEXIMCIMIUIMHAPHBIE (MEXKIPEIMETHBIC)
oOllleHay4YHbIE TOHATHS, OTpaXaroUIMe IEJOCTHOCTh HAyYHOM KapTUHBI MHUpa M cHeluduKy METOAOB IO3HAHMS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHS, SBJICHUE, MPOLECC, CUCTEMa, HAY4HbIH (DaKT,
IPUHLIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCle0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U APYyTHE);

yYHUBEpCalbHble y4yeOHble IeHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJIATHBHBIC), OOECIEUMBAIOIINE
(opMupoBaHue (PYHKIIMOHAIBHOW IPaMOTHOCTH U COLIMAJIBHOM KOMITIETEHIIUU 00YYaronXcs;

CHIOCOOHOCTh OOYYArOIIMXCSl MCMOJIb30BaTh OCBOECHHBIE MEXIUCLUIUIMHAPHBIE, MHUPOBO33PEHUECKHUE 3HAHUSA MU
yHHUBEpCaJbHbIC yUeOHbIE NeUCTBUS B TO3HABATEILHOM U COIIMAIbHOM MPaKTUKE.



MeranpenMeTHbIE  pe3yJbTaThl  OTPAXKAIOT OBJIAJCHUE YHHUBEPCAJIbHBIMU  YYEOHBIMH  IMO3HABATEIHHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJafieHne yHUBEPCAIbHBIMYI YU€OHBIMH MO3HABATEILHBIMU AeHCTBUSIMMN:

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITeTILHO (hOPMYJIUPOBATH M aKTyaJU3UPOBaTh IIPoOJIeMy, BCECTOPOHHE €€ pacCMaTprBaTh;

ONpEeNeNATh eI IEATECIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHUKEHHUS, COOTHOCHUTH PE3YJIbTAThI
JEATEIIBHOCTH C MOCTABJICHHBIMU LETISIMU;

MCIMOJIb30BaTh TMPH OCBOCHUHM 3HAHWM MPUEMBI JIOTMUYECKOTO MBIIIICHUS — BBIJACIATh XapaKTEpHBIC IPHU3HAKU
MOHSATUM M YCTAaHABJIMBATh HUX B3aUMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOIIUE MOHATUS JJI1 OOBSICHEHUS OTISIbHBIX
(haKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUU IS KJIaCCU(DUKAIIUU BEIIECTB U XMMUYECKUX PEaKIUM;

YCTaHABJIMBATh PUUYNHHO-CJICJICTBEHHBIEC CBSI3U MEXKy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKJICHHS (MHIYKTUBHBIC, JCIYKTHUBHBIC, 10 aHAJIOTHH), BBISABISATH 3aKOHOMEPHOCTH M
MPOTUBOPEYHS B PACCMATPHUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKTFOUCHUS,

MPUMEHSIThH B TIPOIIECCE MO3HAHUSI, UCTIONB3YEMbI€ B XUMHUU CUMBOJIMYECKHUE (3HAKOBBIE) MOJIETH, MPEOOPa30BhIBATh
MOJICIbHBIE TIPEJCTABICHUSI — XUMUUYECKUN 3HAK (CMMBOJI) dJIEMEHTa, XUMUYecKas (opMysa, ypaBHEHHE XUMHUUYECKOU
peakiuyu — MpU PEIICHUH YYEOHBIX IMO3HABATENIBHBIX M NPAKTUUECKUX 3a/ad, MPUMEHSATh Ha3BaHHbIE MOJIEIbHbIE
MPEJICTaBICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUH.

2) 6a3oBble HcCIeA0BATEIbCKIE eiiCTBHSI:

BJIaJIETh OCHOBAMHU METOJ0B HAy4YHOT'O MO3HAHUSI BEUIECTB U XUMHYECKUX PEAKIIHil;

dbopmynupoBaTh LM U 3aJa4d  HUCCJICIOBAHMS, HCIOJB30BaTh  TOCTABICHHBIE M  CAaMOCTOSITEILHO
chopmMyTupOBaHHBIC BOMPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIs1 (JOPMUPOBAHUS TUIIOTE3HI 110 MPOBEPKE
MPaBWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJICTh HABbIKAMM  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUSA W NPOBEACHUS  YYECHUUYECKUX  DKCIIEPUMEHTOB,
COBEpIIEHCTBOBaTh YMEHMsS HaOII0IaTh 3a XOJOM IIpoIlecca, CaMOCTOSATENIbHO MPOTHO3UPOBATH €ro pe3yJbTar,
dbopmynupoBath 000OIIEHHUS W BBIBOJALI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHMS, COCTABJIATH
000CHOBaHHBIN OTYET O TIPOJICTAHHOM paboTe;



npuoOpeTaTh OMNBIT YYEHWYECKOW HMCCIIEOBATEIbCKOM M MPOEKTHOW NEATEIbHOCTH, MPOSBIATH CIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TOHMCKY METOJOB pPELICHUs MPAKTHYECKUX 3a/1ay, NPUMEHEHHUIO PA3JIMYHBIX METOJOB
MO3HAHUS.

3) pabora ¢ unpopmManmei:

OPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HHGMOpManMu (HAay4yHO-TOMYJIsApHAs JHUTepaTypa XHMHUYECKOTO
COJIepKaHusl, CIPaBOUYHbIE MOCOOUS, pecypchl VMHTepHeTa), aHATIM3UpPOBaTh WH(GOPMALMIO PA3TUYHBIX BUIOB U (PopM
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyIMpOBaTh 3alIPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe UH(OpMALK, HEOOXOAUMOM I
BBITNIOJTHEHMSI YU€OHBIX 3a]1a4 ONPEEIEHHOTO TUIIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUS HWH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOATENLHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpencTaBieHuss UHGoOpMauu (CXeMbl, rpaduKH, JUarpaMmbl,
TaOJIUIIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAYyYHBIH $A3BIK B KayecTBE CpeICTBAa NpuU paboTe ¢ XUMHUYECKON HHpOpManuen: NPUMEHSTh
MEXIpeIMeTHbIE ((PU3NUECKIE U MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBL, (POpMYITbI, a00OpeBUATypbl, HOMEHKIIATYPY;

UCITI0JIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OgByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMHM JeCTBUSIMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXJZaeMOM TeMbl B XOJ€ Jauajora W/WIA TUCKYCCHM, BBICKAa3bIBATh WJIEH,
(bopMynIupOBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a/1auu;

BBICTYNATh C Mpe3eHTalMedl pe3ybTaTOB IO3HABATENbHOW JESITENbHOCTH, IOJYUYEHHBIX CaMOCTOSITEIbHO WU
COBMECTHO CO CBEPCTHHKAMHU INPHU BBITOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTA, TPAKTUYECKON pabOThl MO MCCIEIOBAHUIO
CBOICTB M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOro MpoeKkTa U (pOpMyIHUpOBaTH BEIBOMBI MO pe3yIbTaTaM MPOBEAEHHBIX
UCCIJIEIOBaHUM IMyTEM COTJIACOBAHMSI ITO3ULIMHN B X0/1€ 00CYK/I€HUSI U OOMEHAa MHEHUSMHU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTUBHBIMHU ACHCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYILECTBIATh CBOIO IIO3HABATENBHYIO AESTEIBbHOCTD, ONPEeNss €€ eI U 3a/1auH,
KOHTPOJIUPOBATh M 0 MEpEe HEOOXOIMMOCTH KOPPEKTHPOBATh IpeaIaraéMblii alropuTM JEHCTBUN IPU BBIIOJHEHUU



y4eOHBIX M HCCIIEOBATEIbCKUX 3a7a4, BbIOUpaTh Hanbosee 3(PPEeKTUBHBIN CIIOCOO MX pELICHUS ¢ y4ETOM MOIyYEHHUS
HOBBIX 3HaHHMU O BEIIECTBAX U XMMUYECKUX PEAKLUAX;
OCYLIECTBIIATh CAMOKOHTPOJIb CBOECH IEATEIbHOCTH HA OCHOBE CaMOAHaIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHbIE pe3yJIbTaThl OCBOCHUS Kypca «OpraHndecKkast XUMUsh OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNA O XMMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIU
XUMHUU B TIO3HAHWUM SIBICHUN TPUPOABI, B (POPMUPOBAHUU MBINLJICHUS W KYJIBTYpPHl JIMYHOCTH, €€ (YyHKIHOHATHHOU
rPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U AKOJOTHUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPENIE;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPasi BKJIFOYAET: OCHOBOIIOJIATAIOIINE TOHITHS (XUMHUUECKUHN AJIEMEHT,
aToM, DJIEKTPOHHAs O00O0JI0YKa aroMa, MOJEKYyJa, BaJCHTHOCTb, DJIEKTPOOTPUIATEIHHOCTh, XHMHUYECKasi CBS3b,
cTpyKTypHas popmyna (pa3BépHyTas U COKpamiéHHas), MOJb, MOJISIPHAs Macca, MOJISIPHBIM O0BEM, YIIEPOIHBIN CKEJIET,
GbyHKIIMOHAIBHAS TPYMIa, paAuKall, U30MEPUS, U30MEPbI, TOMOJIOTHYECKUM Psii, TOMOJIOTH, YIJIEBOJAOPO/bl, KUCIOPO U
a30TCOJIEpKAIlle COCAUHEHUSI, MOHOMEP, TTOJIMMEDP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U
3aKOHBI (TEOpHUS CTPOEHUs oOpraHudeckux BemecTB A. M. bymiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKAW S3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIUE B OCHOBE IOHUMAHUS
MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX SIBICHUM, (DAKTOJOTHYECKUE CBEIACHUS O CBOMCTBAxX, COCTaBe, MOJIYYECHUH U
0€30MacHOM MCMOJIb30BAHUM BAKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY U MPAKTHUUECKOH JEATETLHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIIATh XapaKTepHbIE TMPU3HAKK TIOHSATHUN, YCTAaHABJIMBATH HX B3aUMOCBS3b,
MCIMOJIB30BaTh COOTBETCTBYIOIIME TIOHATHS NIPU OIMCAHWUU COCTaBa, CTPOCHUS W NPEBPALICHUNA OPraHUYECKUX
COCTUHECHU;

chOpPMHPOBAHHOCTh YMEHHH HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJMKY JJIi COCTaBJICHHUS MOJIEKYJISIPHBIX MU
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (GOpMyJ OpPraHMYECKHUX BEIIECTB W YPAaBHEHHH XUMHUYECKHX PEaAKIIUH,



W3TOTaBIMBATH MOJIETTH MOJIEKYJ OPTaHWYECKHX BEIIECTB IS WUTIOCTPAIMU WX XHMHYECKOTO W MPOCTPAHCTBEHHOTO
CTPOCHHS,

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABINBATh MPUHAICKHOCTh N3YUECHHBIX OPTAaHMYECKUX BEIIECTB IO X COCTABY H
CTPOCHHUIO K OIpPEACIEHHOMY KJacCy/Tpymnine COeAUHEHUM (yrJIeBOJIOPOIbl, KUCIOPO U a30TCOJEpKallue COSAUHEHHUS,
BBICOKOMOJIEKYJIIPHBIE COCJMHEHHUSA), JaBaThb UM Ha3BaHUs 1Mo cucremarudeckod Homenkimarype (IUPAC), a Ttaxxe
IPUBOJINUTHh TPUBHAJIbHBIC HA3BAHUS OTACIIBHBIX OPTaHMYECKUX BEIICCTB (ITHIICH, MPOMHIICH, alleTUJICH, dTHJICHTIINKOJb,
rmnepuH, ¢eHos, GOopMalbIerua, aleTalbJeTH, MypaBbUHAs KHCIIOTA, YKCYCHas KHCIIOTa, OJICMHOBAs KHCJIOTA,
CTeapuHOBas KUCIIOTa, TIII0K03a, GPYKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(hOpMHPOBAHHOCTh YMEHHS OMPEIEIATh BUIb XMUMUYECKOW CBSI3M B OPraHUYECKHX COCAMHEHUSIX (OJAMHAPHBIE U
KpaTHBIE);

c(hOpPMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKCHHS TEOPUHU CTPOSHUS OpraHndecKkux BemiecTB A. M. bytnepoBa mis
0OBSCHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHHUE, (PU3NUECKNE U XMMHUUYECKHE CBOMCTBA THUITMYHBIX
MIPEACTABUTEIICH Pa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIISCTB (METaH, 3TaH, dTUJICH, MPOIUJICH, alleTuiieH, Oyraauen-1,3,
MeTwi0yTagaueH-1,3, OeH30J, METaHOJ], JTaHOJ, JTWICHIJUKOJb, TJIMIEPUH, (PEHOJ, aleTalbIeTu/l, MypaBbUHAS H
YKCyCHasl KHCJIOTBI, TJIFOKO3a, KpaxMmaJ, IeJIII0JI03a, aMUHOYKCYCHAsT KUCJIOTa), WILTIOCTPUPOBATh TGHETHUYECKYIO CBSI3b
MEXIy HIMH YPaBHEHUSMH COOTBETCTBYIOITUX XUMHUYECKUX PEAKITUH C UCTIOJBb30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTJIEBOJAOPOIHOTO ChIPbs (HEPTh, MPUPOIHBIN Ta3, YToJib),
CIOCOOBI MX TIEPEPa0OTKH U MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(OpPMHPOBAHHOCTh YMEHHI MPOBOAWTH BBIUYMCICHHUS 10 XUMHUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WM MPOAYKTa PEAKIMH 10 W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO IMO3HAHMUS, UCIIOJIb3yEeMbIX
B XMMUU TPH U3yYEHUU BEIIECTB U XUMHUYECKUX SBJICHUHN (HAOIIO/IEHNE, U3MEPEHHE, DKCIIEPUMEHT, MOJCIUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS Ui TMPUHATUS PEIICHU B KOHKPETHBIX >KU3HEHHBIX CHUTYaIMsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHUEM;



c(OPMUPOBAHHOCTh yMEHUN COOMIOATh TpaBHJa TOJB30BAHUA XUMHUYECKOM TMOCYI0M H  J1ab0paTOPHBIM
o0opy/noBaHHEM, a TakKe MpaBWiIa OOpalleHHs C BEHIECTBAMH B COOTBETCTBUM C HMHCTPYKIMSIMHU IO BBIMOJTHEHUIO
7a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUIAHUPOBATH M BBIMIOJHATH XUMUYECKUN SKCIEPUMEHT (IIPEBpAILICHUS] OPraHUYECKUX
BEILIECTB [IPU Harpe€BaHUM, NOJIYYEHUE ITUIICHA U U3YUEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMY OPraHUYECKUX BEIIECTB,
JieHaTypauus OEJNKOB IPY HArpEBAHHMH, IBETHBIE PEAKIMU OEJIKOB) B COOTBETCTBHUU C MPABHIIAMH TEXHUKH 0€30MaCHOCTU
npu oOpalleHHMH C BEUIECTBAMH M JIaDOPATOPHBIM OOOpPYJOBAHMEM, MPEACTABIATH PE3YyJIbTaThl XHUMHYECKOTO
HKCIIEPUMEHTa B (OpME 3alHCH YPaBHEHHH COOTBETCTBYIOLIUX pEaKUMd U (OpMYJIUPOBATH BBIBOJABI HA OCHOBE 3THUX
pe3ynbTaToB;

C()OPMUPOBAHHOCTb YMEHUN KPUTHUYECKH aHAJIM3UPOBATh XWMUYECKYI0 HH(GOpPMAlMIO, IMOJIy4aeMyl0 W3 pPa3HbIX
MCTOYHUKOB (CpEJCTBAa MAacCOBOM MH(popMannu, NHTEpHET U IpyTuX);

c(OpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPaBUJia HKOJIOTHYECKU LEIECO00PA3HOTr0 NOBEACHHUS B OBITY U TPYJIOBOM
NEATEIbHOCTH B IIEJIAX COXPAHEHUs CBOErO 3J0POBbS U OKPYKAIOIIEW NPUPOIHOM Cpenbl, OCO3HABaTh OIACHOCTH
BO3JICHCTBHSI Ha )KMBBIE OPTAHU3MBI ONPEIEIEHHBIX OPraHUYECKUX BEUIECTB, NOHMMas cMbIci nokazarens [TIIK, nmoscHATh
Ha IpUMeEpPax CocoObl YMEHBIIEHHUS U TPEIOTBPALEHUS UX BPEHOTO BO3JEHCTBUS Ha OPTaHU3M YEJIOBEKA;

Uil OOy4YaroIIMXCAd € OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3[I0pPOBbS: YMEHHE TPUMEHSTh 3HAHUSA 00 OCHOBHBIX
JOCTYITHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHU;

JUTSI CJICTIBIX M CITA00BUIANIUX O0YUYaIOIIMXCA: YMEHHUE UCTIOIb30BaTh pebe(HO-TOUeUHYI0 cucTeMy o003HaueHuii J1.
bpaiins s 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yrieBog0pOabl 2
54 IIprpoaHbIE HICTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 YrneBoabl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
[IpenmeTt opranuueckoil XuMuu, e€
1 1
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE 05.09.2023
Teopust cTpoeHUs OpraHUYEeCKUX
2 coenuHennii A. M. bytieposa, eé 1
! TP 12.09.2023
OCHOBHBIE MTOJIOXKEHUS
[IpencraBienue o kiaccuPpuKauu
opraHuyeckux BemiectB. Homenknatypa
3 1
(cucreMaTuveckas) U TpPUBHAIBHBIC 19.09.2023
Ha3BaHUS OPraHMYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL 26.09.2023
5 MeraH u 3TaH — npocTenIne 1
MIPe/ICTaBUTENH aJIKaHOB 03.10.2023
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
10.10.2023
OTHIIEH W IPOIHJIEH — MPOCTENIINE
7 1
MIPEACTABUTEH AIKEHOB 17.10.2023
[TpakTuyeckas padora Ne 1. «ITomyuenue
8 . 1 1
ATUJICHA ¥ U3YUYECHUE €T0 CBOMCTBY 24.10.2023
9 Anxamuensl. byranuen-1,3 u 1
MeTunoyranuen-1,3. [lonyuenue 07.11.2023




CUHTETUYECKOIO KaydyKa U PE3UHBI

AJIKMHBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUH psift. ALIETHIIEH —
THECIIH pAAL Al 14.11.2023
MPOCTEHIIINIA TPEICTABUTEND aTKHHOB
1 BbrunciieHus o ypaBHEHUIO XUMHYECKOM
peakuu 21.11.2023
12 Apensl: 6eH301 1 TOITY0J. TOKCHYHOCTB
apeHOB 28.11.2023
I'eneTnyeckas CBSI3b YTIIEBOIOPOIOB,
13
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM 05.12.2023
[TpupogHBIE HCTOYHUKH YTIICBOJOPOIOB:
14 MIPUPOIHBIN ra3 U HOIIYTHEIE HEPTIHEIE
Prpo yrHbie Hed 12.12.2023
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoaHbIE UCTOYHUKH YTIIEBOIOPOIOB:
15 MPUPOTHBIHN ra3 U NOIYTHBIE HEPTIHBIE
PHpo yrHbie Hed 19.12.2023
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu
16 Kontponbnas paboTa mo pazaery
«YTIeBOAOPOIBI» 26.12.2023
17 [IpenenpHBIE OTHOATOMHBIE CITUPTHI:
MeTaHOJ u 3TaHoi. BomopoaHas cBs3b 09.01.2024
18 MHOr0oaTOMHBIE CIUPTHI: TUIICHTINKOIb U
[JIMLIEPUH 16.01.2024
DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UIECKHE
19 .
U XUMHUYECKHE CBOMCTBA, IPUMEHEHNE 23.01.2024
20 Anpaerunst: GopManbaeTu U
areraabaerua. AeToH 30.01.2024
OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE
21
KHMCJIOTBI: MypaBbUHAs U YKCYCHasI 06.02.2024




22

[TpakTuyeckas padora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»

13.02.2024

23

24

25

CTeapI/IHOBaﬂ 1 OJICMHOBAs KHMCJIOTHI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCIIOT

MpbLia KaK COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee ICHCTBHE

Crnoxuble 3(Upbl KaK MPOU3BOJIHbBIE
KapOOHOBBIX KUCIIOT. [ UAPOIIN3 CIIOKHBIX
a¢upoB

20.02.2024

27.02.2024

05.03.2024

26

JXKupsl: ruaponu3, npuMeHeHHUE,
OuoJIOTNYecKast PoJIb KUPOB

12.03.2024

27

28

VYrneBojbl: cocTaB, KiaccHuPUKaIMS.
Baxnerime npencraBuTeNun: ri0K03a,
¢bpykTo3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK IMMPUPOIHBIC
MMOJIMMEPBI

19.03.2024

02.04.2024

29

Kontponbnas paboTa mo pazaery
«Kucnopozacoaepxaniyue opraHn4eckrie
COCTUHEHUS

09.04.2024

30

31

32

AMWHEBI: METHJIAMUH U aHWUJINH

AMUHOKHCTIOTHI KaK aM(pOTepHBIC
OpPraHUYECKUE COCTUHEHUS, UX
ouonornuyeckoe 3HaueHue. Ilentuast

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

16.04.2024

23.04.2024

30.04.2024

33

OCHOBHBIE TTOHSTHS XUMHHI




BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN

07.05.2024

OcHOBHBIE METOBI CHHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

[Inactmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

14.05.2024




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 11 xnacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
* Xumus / I'a6puensa O.C., Octpoymos WN.T'., CnankoB C.A., AKnmoHepHOE

obmectBo «M3marenscTBo «lIpocBerienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Xumust (0a30BbIi ypoBeHb). Peanu3zaiius oOpa3oBaHus: METOAMUECKOE MocoOue
st yuutenst/ Kasepuna A A., ITuuyruna I'.B., noa.pex. I'.B. [Tnuyrunoit M.:

®I'BHY "UuctutyT cTpareruu pa3sutusa oopazoanus PAO", 2022 81 c.:ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






