I'ocynapcTBeHHOE OIOKETHOE 0011e00pa30BaTENbHOE YUPESIKICHNUE CPEIHSIS
001eoOpazoBaTeNbHAS IIKOJIA UMEHHU MOTHOTO KaBajepa opaeHa Cnaswl A.. {pipuna
n.r.7.banameiika MmyaunmnaisHoro paiiona Ceizpanckuii Camapckoit obmactu

Paccmotpena

Ha 3aceganun MO yuureneit
€CTECTBEHHO-HAYYHOI'O LUK
UKJIa

PykoBogurens

IItuna E.E.

[IpoToxoin Nel
oT «29» aBrycra 2023r.

IIposepena VYTBepKaeHa IPUKA30M
3aMecTUTENb JUPEKTOPA 10 No480 — O/] ot 29.08.2023r.
YBP [upekrop
Cubytuna 1.A.
Munocnasckas H.H.
«29» aBrycra 2023r.
PABOYAS ITPOI'PAMMA

1o XxuMuu (0a30BbIN YPOBEHB)

Ha YPOBHE CpeHEro o0Iero oopa3oBaHus

10 kiacc

CunbyTtuHa NpuHa
AnekcaHOpoBHa
C=RU, O=I'BOY COl
n.r.7. banawerwka,
CN=CwunbyTtnHa NpuHa
AnekcaHOpoBHa,
E=balash_sch@sama

\ ra.edu.ru
00f31ddeb037d06795

2023-09-01 21:56:16

2023 rog



HOACHUTEJIBHASA 3AIIUCKA

[IporpaMMa Mo XMMUM Ha YPOBHE CpeaHEro odiiero odpa3oBaHus pa3paboTaHa Ha
ocHoBe dDenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS ¢eaepalibHON 00pa3oBaTeIbHOM
nporpammsl cpeanero oouiero oopazoanus (OOII COO), npencraBneHHbIX B DenepaibHOM
rocyaapcTBeHHOM oOpa3oBarenbHOM cTangapte COO, ¢ yuérom Konuenmuu nmpenojaBanus
yuebHoro npeamera «XuMus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoit @enepammn,
peanu3yloNMX OCHOBHbIE O0Opa30BaTelIbHbIE MPOTPAMMbI, U OCHOBHBIX IMOJOKECHUI
«Ctparerun pa3sutus Bocnutanus B Poccuiickoit denepanuum Ha nepuox no 2025 romax
(Pacnopsikenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY mMOAXOJ0OB K pa3pabOTKe MNpOrpaMMbl MO XUMHH, K OINPEACICHHUIO OOIen
CTpaTeruu OOYy4YeHHWs, BOCIUTAHHUS M PA3BUTUS OOYYAIOIIMXCS CPEICTBAMH Y4eOHOTO
npeamera «Xumusi» st 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHIENTYaJIbHbIC
nonoxkeauss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIeJiel, COJIepKaHus, pPe3yJIbTaTOB
oOy4eHus U TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, IOJIy4aeMO€ BBITYCKHUKAMHU 00IIe00pa3oBaTeIbHOM
OpraHu3alluu, SBJISIETCA HEOThEMJIEMOM 4YacThl0o HUX o0Opa3oBaHHOCTU. OHO CIYXHUT
3aBEPIIAIOIIUM STAllOM Peajn3alli Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, MPUCYIIUX LEJTOCTHOW CHCTEME XUMHUYECKOTO 00pa3oBaHUs. DTH LIEHHOCTH
KacaroTCs MMO3HAHMSI 3aKOHOB MPUPO/IbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YeJIoBeKa, a TaKXKe€ HKOJOTMYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
npupoaHoi cpene. Peanmusyercss xumuueckoe oOpa3oBaHUE OOYYaIOIIMXCS Ha YpPOBHE
CpeaHero oo0I1ero 0opa3zoBaHus CpPeACTBAMU YUEOHOTO MpeaMeTa « XUMUS», COJICPKAHUE U
MOCTPOEHUE KOTOPOTO OIpPEACNICHbI B MpOrpaMMe MO XUMHUHU C Y4E€TOM CHEIU(UKN HAYKU
XUMUH, €€ 3HaUYCHUs B TIO3HAHUU MPUPOJIBI U B MAaTEPHAIBHON JKM3HU OOIIECTBA, a TAKXKE C
y4ETOM OOIIUX 1IeJIEH U MPUHIIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBbI
cpeaHero oomiero oopasosanus B Poccuiickoit @eaepariuu.

XUMHSI KaK 2JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYI0 POJIb B COBPEMEHHOM
[IMBWJIM3AINH, B CO3JaHUN HOBOM 0a3bl MaTepuaibHOU KyJbTypbl. OHA BHOCUT CBOM BKJIAJl B
dbopMHpOBaHHE PAlMOHATBHOTO HAYYHOTO MBIIUICHUS, B CO3/JaHHE IIEJIOCTHOTO
MPEJCTaBICHUS] 00 OKpPYXKAIIIEM MHUPE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKa, KOTOpPOE
(dhopmupyeTcsi B XMMUU Ha OCHOBE MMOHUMAaHUs BEIIECTBEHHOI'O COCTaBa OKPY>KAloIero MUpa,
OCO3HaHHMSI B3aMMOCBS3M MEXKIY CTPOCHHUEM BEUIECTB, UX CBONCTBAMU M BO3MOXKHBIMU
00JacTsIMU TPUMEHEHU .

TecHo B3auMOJEHCTBYS ¢ JPYrUMH €CTECTBEHHBIMU HayKaMH, XHMHS cCTaja
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIBTYpPhl, HEOOXOJIUMBIM YCIOBHUEM YCIICIIHOTO TpyAa U
KHU3HU KaXJ0T0 ujieHa oOmecTBa. CoBpeMEHHasi XUMHUSI KaK HayKa CO3MIaTelIbHasl, Kak HayKa
BBICOKHX TEXHOJIOTUI HAPABJICHA HAa PEIICHHE TII00ATBHBIX TTPOOJIEM YCTOMYUBOTO PA3BUTHS
YeJIOBEYECTBA — CBHIPhEBOM, DHEPreTHUECKOMN, MHUINEBOM, AKOJIOTHYECKOM 0e30macHOCTH M
OXpaHBbI 3/I0POBBSI.



B cooTtBercTBUM ¢ OOUIMMU TENSIMU M TMIPUHIMIIAME CPEIHETO OOIIEro oOpa3oBaHUS
coaepxkanne mnpeamera «Xumus» (10-11 xkmaccel, 0a30BbIi  ypOBEHb U3YUYEHUS)
OPUEHTHUPOBAHO MPEUMYILECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY OOYyYaroluxcs,
HEO0OXOIUMYIO UM JIJIs1 BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB, YCIICITHOTO BKIIIOUECHHUS
B JKH3Hb COIIMyMa, TPOJOJDKEHHUS OOpa30BaHUS B PA3NMUYHBIX O0JACTIX, HE CBSI3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocrapnsomuMi IpeaMeta «XUuMHUs» SBISIOTCS 0a3oBble Kypchbl — «OpraHnuueckas
xumus» U «OOm@ass U HeopraHW4eckas XHUMHs», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHMs
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUI MO0 HEOPTraHUYECKON XUMUH (C
BKJIIOUCHUEM 3HAaHWM M3 OO0IIel XMMUHU) U OpraHuueckod xumuu. PopMupoBaHuEe TaHHOU
CUCTEMBbI 3HAaHUU IIPU U3YUCHUU IIpeaMeTa 00eCIeUBaET BO3MOKHOCTh PACCMOTPEHHUSI BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUM XUMUHU.

CtpykTypa conaepxkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas
HEOpraHuveckas Xumus» chopMUpoBaHa B MPOrpamMMe MO XMMHUU HAa OCHOBE CHCTEMHOTO
MOAX0Jla K M3YYCHHUI0 Y4EeOHOTO Marepualia U 00YyCJIOBJIEHAa MUCTOPUUYECKH O0OOCHOBaHHBIM
pa3BUTHUEM 3HAHUUN HaA OMpPENIETEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHuuecKoit
XUMHH BEIIECTBA pPACCMATPUBAIOTCS HA YPOBHE KIACCUYECKOW TEOPUU CTPOCHHS
OpPraHUYECKUX COCIMHEHUM, a TaKKE€ Ha YPOBHE CTEPECOXHUMHUYECKHX U AJIEKTPOHHBIX
MIPEICTABICHUI O CTpOEHUU BellecTB. CBelleHns 00 N3y4aeMbIX B KypCe BEIECTBAX JAIOTCS
B Pa3BUTHU — OT YIJIEBOJOPOJIOB J0 CIOKHBIX OMOJIOTHYECKHU aKTUBHBIX COeMHEHU. B kypce
OpraHUYeCKON XUMHH MOJTY4YaloT pa3BUTUE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIETO
o0Opa3oBaHusI NTEpBOHAYAIIbHBIE MPECTABICHUS O XUMHUYECKON CBSI3U, KIacCU(PUKAIIMOHHBIX
MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOICTB BEIIECTB OT MX CTPOCHHS, O XUMHUUYECKOMN
peaKkuuu.

ITon HOBBIM YIJIOM 3peHHUs B MpeaMeTe «XUMUs» 0a30BOr0 YPOBHS pacCMaTpUBaETCs
M3YYEHHBI Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHMsI TEOPETUUYECKH MaTepuan u
(hakTOIOTMYECKHE CBEJICHUS O BEIIECTBAX M XUMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas v HeopraHuyeckas XUMHS» OOYyYarOUIUMCS MPEJOCTABISIETCS BO3MOXKHOCTh
OCO3HaTh 3HAYEHHE MEPUOJMYECKOr0 3aKOHA C OOIIETEOPETHUYECKHX U METOJ0JIOIMYECKUX
MO3UIMH, TIIyO)Ke TMOHATh HCTOPUYECKOE H3MEHEHHE (YHKIMH OTOrO 3aKkoHa — OT
0000111ar01I1eH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Ennnas cucteMa 3HaHUN 0 BA&XKHEUIINX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHUHU, a TaKXKe€ O XHUMHUYECKHX PEaKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX
MpOTEKaHus JonoiaHAeTcs B Kypcax 10 u 11 kimaccoB aneMeHTaMu COJEpPKAHUS, UMEIOIITUMHU
KyJIbTYPOJIOTHYECKUN ¥ TPUKIATHOW XapakTep. DTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHIO
B3aMMOCBSI3M XMMHHM C JPYTMMH HayKaMH, PAacKphIBAIOT €€ POJib B TO3HABATEIbHOW M
MPAKTUYECKON NEeATETLHOCTH Y€JI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K TPOIECCY
TBOpYECTBA B 00JIACTU TEOPUH U IPAKTUUECKUX MPUTIOKEHUN XUMHH, TOMOTAIOT BBIITYCKHUKY
OPUEHTUPOBATHCA B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX MTPOOJIeMax, CBI3aHHBIX C XUMHUEH,
KPUTUYECKHA OCMBICTUBATH MH(GOPMAIIHIO U IPUMEHSTH €€ JJIs1 TIOTIOJTHEHUS 3HAHUH, PEIICHUS
MHTEIJIEKTYJIbHBIX U AKCIIEPUMEHTATIBHBIX UCCIIEI0BATENbCKUX 3a1a4. B 1ieom cogepxanue
y4eOHOro npeaMera « XuMHUs» JaHHOTO YPOBHS U3yUYE€HHsI OPUEHTUPOBAHO Ha (pOpMUpOBaHUE



y 00yJaronuxcsi MUPOBO33PEHYECKON OCHOBBI JUIsl TOHUMaHUS (QUIIOCOPCKUX UICH, TaKUX
KaK: MaTepuabHOE €JUHCTBO HEOPTAHMYECKOTO M OPTaHUYECKOTO0 MUPA, O0YCIOBICHHOCTh
CBOKCTB BEILIECTB UX COCTABOM MU CTPOCHHMEM, ITO3HABAEMOCTb IMPUPOJHBIX SBICHUMN ITYyTEM
HKCIIEPUMEHTa W PEIICHUS MPOTHUBOPEUUN MEXKIAYy HOBBIMH (PAaKTaMH U TEOPETUYECKUMHU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUHU B PELICHUM KOJOTUYECKUX MPOOJeM, a Takke
npobJieM cOEpeKEeHUsI YPHEPreTUUECKUX PECYPCOB, CHIPbS, CO3JaHUS HOBBIX TEXHOJIOTHH MU
MaTepUaloB.

B mnnane pemieHus 3ajad BOCIUTAHUS, PA3BUTUS U COIMAIM3ALMU OOYyYarOUIUXCS
INPUHATHIE MTPOTPAMMON MO XMMHH MOAXOAbl K ONPENCIICHUIO COAEPKAHUS U MOCTPOECHUS
mpeaMeTa MpeaycMaTpuBaroT (OPMHUPOBAHWE YHUBEPCATBHBIX YyUEOHBIX JIEHCTBHMA,
UMEIoIMX 0a30BO€ 3HAYECHHUE IS PA3JIMYHBIX BUJOB ACSTEILHOCTU: PEUICHUS MPOOJieM,
MOMCKa, aHajiu3a W o0paboTKU MHOOPMAIMKM, HEOOXOIUMBIX Il MPUOOPETEHHUS OIbITA
NPAaKTUYECKOM W HCCIEA0BATEIbCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B
MMO3HAHUU XUMUHU.

B npakTuke npenojjaBaHusi XMMUU Kak Ha YpPOBHE OCHOBHOTO OOIIIEr0 00pa30BaHUsl, TaK
M Ha YpOBHE CpeIHero oOuiero oOpa3oBaHMs, NpPH OINPEACICHUH COJEPKATEIbHON
XapaKTepUCTUKU LENEeH U3YUYEHHs MpeIMeTa HalpaBJICHUEM MEPBOCTENEHHONW 3HAYMMOCTH
TPaJAUIIMOHHO Tpu3HAETC (GOPMHUPOBAHUE OCHOB XUMHUYECKOM HayKM Kak 00JiacTu
COBPEMEHHOT'0 €CTECTBO3HAHMUSI, MPAKTUYECKON ACSATEILHOCTH YEJIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C METOIMYECKOM TOYKH 3PEHHUS TAKOM MOAXOA K
OTPEIEIICHUIO LIeJIEH U3YUEHHS IIPEAMETA SIBJIICTCS BIIOJHE ONPABIAHHbBIM.

CornacHo 1aHHOW TOYKE 3pEHUS TJIABHBIMU LIEJISIMUA M3YUYEHHS MpeaMeTa « XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) aBistoTCS:

e (opMuUpPOBaHHWE CHCTEMbl XHMHYECKUX 3HAHUW KaK Ba)KHEHINEH COCTaBIISIONICH
€CTECTBEHHO-HAYyYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIOUEBBIE TTOHSATHUSA,
dbyHIaMEHTAJIbHBIC 3aKOHBl U TEOPUM XHUMHUHU, OCBOEHHUE SI3bIKa HAYKHU, YCBOCHUE U
MOHMMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHHN MHUPOBO33PEHUYECKOrO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

e (opMupoBaHue 1 pa3BUTHE MPEACTABICHUN 0 HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIINi, HEOOXOAUMBIX JIJIsi IPUOOPETEHHS] YMEHU OPUEHTUPOBATHCS B
MHUPE BEIIECTB U XUMUYECKUX SBJICHUHN, UMEIOIINX MECTO B MMPUPOJIC, B MPAKTUUECKOM
1 TIOBCEIHEBHOM KU3HU,

e pa3BUTHE YMEHUHW M CHOCOOOB JEATETHLHOCTH, CBA3aHHBIX C HAONIOJCHHEM U
OOBSCHEHHEM XUMHUYECKOTO OHKCIIEPUMEHTA, COOIIOJICHUEM TPaBWII 0OE30MacHOTO
oOpallleHUsI C BEIIECTBAMM.

Hapsny ¢ atum, coaepxaTenbHas XxapakKTepUCTHKA 1eJied U 3a71a4 U3y4eHUs IpeaMeTa B
nmporpamMme IO XHMHU YTOYHEHAa M CKOPPEKTUpPOBAaHA B COOTBETCTBUM C HOBBIMH
MIPUOPUTETAMHU B CUCTEME CpeHero obmiero oopasoBanus. CeroHs B MpenogaBaHuy XUMUHU
B Oouiblliell CTENMEHW OTHAETCA MPEANOYTEHHUE MPAKTUYECKOW KOMITIOHEHTE COJIepKaHUs
o0y4yeHHUs,, OpPUEHTUPOBAHHOM Ha TMOATOTOBKY BBIITYCKHHKA 00II€00pa3oBaTelbHON
OpraHu3alluy, BJIAJEIONIEero He HA0OPOM 3HAHUM, a QYHKIIMOHATBLHON IPaMOTHOCTBIO, TO €CTh



crocob6amMu ¥ yMEHUSIMH aKTUBHOTO MOJIy4€HUS 3HAaHUHN U IPUMEHEHUS UX B PEATbHOM )KU3HU
JUI peIlIeHuUs] MPaKTHYECKUX 3a1a4.

B cBs3u ¢ 3TUM mpH H3y4YeHHH TMpenMeTa «XUMUS» JTOMHUHHUpYIOIIee 3HaueHHE
NpruoOpPETAIOT TaKKe NN U 3a/1a4H, KakK:

amanrtanus OOydyarolmuxcs K YCIOBUSM JAWHAMUYHO Pa3BUBAIOIIETOCA MUDA,
dbopMUpoBaHHE HUHTEIUIEKTYaJlbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K camM0o00pa3oBaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX
’KMU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMU U UX MTPUMEHEHHEM;

¢opmupoBaHre y 0OydYarOUIMXCSl KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIH),
UMEIOLIUX YHHMBEPCATbHOE 3HAYCHHE Ui PAa3IMYHBIX BHUAOB JCSTEIbHOCTH: PEIICHUs
npo0iieM, MOUCKa, aHajan3a U 00paboTKH MH(pOpPMaLU, HEOOXOIUMBIX ISl TPHOOPETEHUS
OIBITA JEATENBLHOCTH, KOTOpAasi 3aHUMAaeT Ba)KHOE MECTO B MO3HAHUU XMMHHU, a TAKXKe JJIs
OLIEHKM C TIO3MIUN DKOJOTUYECKOH Oe30macHOCTH XapakTepa BIUSHHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX  HMHTEPECOB, HWHTEIJICKTyallbHBIX W TBOPYECKHUX
CIOCOOHOCTEN 00YHarOIINXCSI: CTIOCOOHOCTH CAMOCTOSTENIBHO MPUOOPETATh HOBBIE 3HAHUS T10
XUMHHU B COOTBETCTBUU C JKU3HEHHBIMM HOTPEOHOCTSIMH, MCIIOIb30BaTh COBPEMEHHBIE
MH(GOPMALlMOHHBIE TEXHOJIOTUU JJI1 NMOMCKAa M aHaiu3a Y4eOHON M Hay4HO-IOIYJISIPHOM
nH(POPMAIIMU XUMUYECKOTO COACPKAHUS;

dopMupoBaHHe W pa3BUTHE Yy OOYYAIOIMIUXCS AaCCOIMATHBHOTO M JIOTUYECKOTO
MBIIUIEHHs, HAOMIOJATEIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOUMBI, B YaCTHOCTH, IPY IUIAHUPOBAHUU U TPOBEACHUHN XMMHUECKOTO IKCIIEPUMEHTA;

BOCIMTAHUE y OOydYaromuxcsi YOeKIEHHOCTHM B TI'yMaHHUCTHYECKOW HAIPAaBIEHHOCTU
XUMHHA, €€ BaXXHOM POJIM B PEHICHUH TJIOOATbHBIX MPOOJEeM  palMOHAIHHOTO
MIPUPOIOTIONH30BAHUS, TIOTIOTHEHUSI YHEPTeTUIECKIX PECYPCOB M COXPAHEHHUs MPHUPOIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOJWMOCTH OEpEeXHOr0 OTHOILIEHUS K MPHUPOAE U CBOEMY
3I0POBBIO, @ TaKXe MPUOOPETEHHUsI OMbITa MHCIOJB30BAHMUS IOJYYEHHBIX 3HAHUW MJis
MPUHITHS TPAMOTHBIX PEIICHUI B CUTYaIIUAX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMU.

B yueGHoM 1mmane cpegHero o61iero oopasoBaHus peaMeT « XUMUs» 0a30BOr0 YPOBHS
BXOJIUT B COCTaB MpeaAMETHON 00macTn « EcTecTBeHHO-HAYYHbIE PEAMETHD.

OO11ee ynco yacoB, OTBEAEHHBIX JIUIS U3yUEHUSI XUMHH, Ha 0a30BOM YPOBHE CPEIHEr0
oOmero oopaszoBanus B 10 kiacce — 34 gaca (1 yac B Heeno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKuX BemecTB. [omoisorus, wu3oMepus. XHUMHYECKass CBSA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaKHEUIIUX MPEICTAaBUTEIEH KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB II0 NPEBPALICHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMeIlleHUss M TOPEHMs), HAXOXKICHHE B MPUPOAE, MOIyYEeHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (DU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi mnoiaumepusanuu). [lomydeHue CHUHTETHUYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeHnerue. TOKCUIHOCTh ApEHOB.



['eHeTnueckasi CBSI3b MEXAY YIJEBOAOPOAAMH, MPUHAJIEKAIIUMH K Pa3THMYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUU, KaTaluTU4YeCKuil), mupoius. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHUE C 00pa3laMu IIacTMacc, KayudyKoB U pe3uHbl, KoJuiekuuu «HedTb»
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE MPAKTUYECKON PabOThI: MOMyUYeHUE ITUIICHA U U3YYECHHUE €r0 CBOMCTB.

Pacuérnslie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHON MW OTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BomopoaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroatoMHble  COUPTBL. OJTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth Genona. [lpumenenue genona.

Anpneruiel U Kemouwvl. DopManbleru, —aneTanbACTUN: CTPOECHUE,
¢uznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeAeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYyCHAst
KHUCJIOTBL: CTPOEHHE, (PU3UUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCTIOT, peakius dTepudukanuu), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCH(HUKanus  YriieBogoB  (MOHO-, JU- H
nonucaxapuibl). ['roko3a — npocteummii MoHOcaxapua: 0COOCHHOCTH CTPOESHUS




MOJIEKYJTbI, (PU3UIECKUE U XUMUYECKHE CBOMCTBA (B3aMMOICHCTBHIE C THAPOKCHIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHHE,
Opo’KeHHE TIIIOKO3BI), HAX0XKICHHUE B PUPOJIC, TPUMEHEHUE, ONOIOTHIECKAs POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
uemono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPAILICHUIA:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusioM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugapokcugom meau(ll)), anbaernnos (oOKUciIeHHE aMMUAYHBIM PAaCTBOPOM OKCHA
cepeopa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A30TcoziepKallie OPraHu4eCKUe COCTUHEHUSI.

AMUWHOKHCIIOTHI Kak aM(OTepHbIE OpraHnyeckue coeuHeHus. Gusnyeckue u
XUMHUYECKHE CBOMCTBA aMHHOKHUCJIOT (Ha MNpuUMepe riaulrHa). buonorumyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKHU.

DKCIEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
HaOJIOICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OTBITOB: JACHATypalus OCIKOB MPU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHU: MOHOMeED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AIMU, CPETHSSI MOJICKYIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HaKOMJICHHE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-



HAYYHBIX TOHATUN, TaK U TOHATUMN, SBISIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, Kiaccu]ukanus, MepruoJUIHOCTh, HAOIIOIECHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
DHEPTreTUYECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
bepMeHThI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, TOJE3HbIE UCKOMAaeMbIEe, TOILIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS NpeIMeTa «XHMHUS» Ha YPOBHE CpPEIIHETrO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPHU CO3JaHUH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U T03HABATENbHBIX 3aa4, BBINOJIHEHUN XUMUYECKHUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4YHOMY HAaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJa YUYEHBIX U MPAKTUKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIEHUE U TMOCTYIKM CBOMX TOBAPUILEH C
IIO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIEACTBHM ITHX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

COOMIO/IEHUsT TIpaBWJ O€30MacHOro OOpalieHusi C BeliecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NIOHMMAHUS LEHHOCTH NPaBWJl HWHIWBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTUUYECKOMY HM3YYEHHIO MPOPECCHil pa3TuyHOro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBOXKEHHUS K TPYAY, JIOIAM TPYZa U PE3yabTaTaM TPYAOBOU NEATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLTMAIIBHOW CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBiieHuss 00 OKpY>KaroleM MHUpE Kak O €IMHCTBE MPHUPOIBLI U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UHUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXXHOU POJIM B CO3JaHUU
HOBOM 0a3bl MaTEpHAIBHONW KYJNbTYPBI, PEIICHUH TJIOOAIBHBIX MPOOIIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YIieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U



IPOUCXOIAIINX B HEM U3MEHEHUN, YMEHUS JIeNaTh 000CHOBAaHHbBIE 3aKJIFOUCHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C LEJbIO MOYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JESITEBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
IEJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PHUKY METOJO0B TMO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOPHsI, UCCIICIOBaHKE, HAOIIOICHUE, U3MEPECHUE, SKCIIEPUMEHT U JAPYTHE);

yHUBEpCaIbHbIe Y4eOHbIC NEeHUCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MertanpeaMeTHbIEe Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAIbHBIMH Y4eOHBIMU NMO3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTU C MTOCTABICHHBIMU 1EJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH WX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHS JJi1 OOBSICHEHUS OT/EIbHBIX (DAKTOB U
SIBIICHUI;

BBIOMPAaTh OCHOBAaHUA M KPUTEPUHM JJs KIaCCU(PUKALUKU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popmysa, ypaBHEHHE XUMUUECKON peakiuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHWSA BEIIECTB M XUMHUYECKHX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUs MPAKTHYECKHUX 3aa4, MIPUMEHEHUIO PA3TUYHBIX METO/I0B
MO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOJABI MPHU MOUCKE U
orbope wuHPOpMaNMK, HEOOXOMUMOW [IJI1 BBIMOJTHEHUS YYE€OHBIX  3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYYHBIH SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHpopMaIuen: MPUMEHITh MEXIpeIMeTHbIe ((PU3ndecKkue U MaTeMaTUUYeCKHe)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIoTa W/WiIH
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKOH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISSTHBHBIMHU JeHCTBUSMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEAOBATENbCKUX 3a]ady, BBIOUpaTh HamOolee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOEHHSI Kypca «OpraHuueckas XUMHSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OPMHPOBAHUU MBINIUICHUSI W KYJIbTYPHl JIMYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOIMMOM Ui PELIEHUS] MPAKTUYECKHUX 3a/1ad U IKOJIOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKMM DIIEMEHT, aToOM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUILIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKal,
WU30MEPHS], ©30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOPUM M 3aKOHBI (TEOpUs CTPOEHUS
oprannueckux BemiectB A. M. bytiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPaKTUYECKOM AESATEIbHOCTH YEIOBEKA,;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIC MPU3HAKU TOHSTHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA MPHU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XHMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopMysT OpraHMYECKHMX BEIIECTB W YpaBHEHUHW XUMHUYECKUX PEAKIUH,
M3TrOTaBIIMBAaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEHIECTB JI1 WILIIOCTPAIUU HUX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcojAepiKaline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb KM Ha3BaHUS 110
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMNWIEH, alleTUJIEH,
ATWICHIJIMKOJb, TJHIEpUH, (eHos, GopMalbIeTu, aleTanbIerul, MypaBbrUHas
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KMCJI0Ta, CTEAPUHOBAsA KUCIIOTa, TJII0K034,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BemectB A. M. BytnepoBa aisi 00bsICHEHUS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTAB, CTPOCHUE, PU3HUECKHE
U XUMHUYECKHE CBOWCTBA THUIWYHBIX MPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUiIeH, OyTaanen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, 3TAHOJ, STUJICHTJIUKOJIb, TJIULEPUH, (EHOII,
alleTanbIeTU, MypaBbiUHAsl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJITi0J103a,
AMUHOYKCYCHasl KHCIIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3h MEXIY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOAHBINA Ta3, yrojib), CIIOCOOBI UX MEPEPaA0OTKH U MPAKTUIECKOE
IPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUA JUIsl TPUHSTHS pEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBSA3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKLIUSIMH TIO BBITOJHEHHIO J1a0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KAU€CTBEHHBIE PEAKITUU OPTAHUYECKUX BEIIECTB,
JeHaTypanus 0CIKOB MPU HArPEBaHWH, IBETHBIC PEAKIIMHA OCJTKOB) B COOTBETCTBUU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paToOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThbl XUMHUYECKOTO
DKCIIEpUMEHTa B (OpME 3alMHMCH YpaBHEHUN COOTBETCTBYIOIIUX PpEAKIUN U
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMA  COOJIO/aTh  TpaBUJia  DKOJOTHUYECKH
1€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETHHOCTH B IEJIAX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH



OMAaCHOCTh BO3JCHCTBUSA HA JKUBBIC OPraHU3Mbl OIPEACIEHHBIX OPraHUYECKUX
BeIECTB, MOoHUMasi cMbica mokaszatenst [1/IK, mosicHaTs Ha mpumepax cmocoOb!
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBIICHUU;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
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Pazpnen 1. Teoperuyeckne 0CHOBbI OPraHU4eCKON XMMHHU
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IIpenmeT opraHu4eCKO XUMHUU.
Teopus cTpoeHNsa OpraHUYECKUX
coenunenuit A. M. Bytneposa

Hroro no pazaeny
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YyecKHe
padoTsI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTesibH
ble pecypchl

bubnuorexa
LHOK
https://m.edsoo.r
u/7f41¢c292

CHnHCOK UTOTOBBIX
IUIAHUPYEMBIX
Pe3yJbTAaTOB C
yKa3aHHEM ITANoB
ux ¢popmMuUpoBaHus

BJIaJICHUE CUCTEMOM
XUMUYECKUX 3HAHUH,
KOTOpasi BKJIIOYAET:
CTpyKTypHast hopmyIa
(pa3BépHyTas u
COKpaIiéHHas), MOJb,
MOJISIpHasl Macca,
MOJIIPHBIN 00BEM,
YIJIEPOJHBIN CKEJIET,
paaukan, u30MepHs,
HU30MEpHI,
TOMOJIOTUYECKUH PsilL,
FOMOJIOTH, TEOPUS
CTPOEHHUS
OpPTaHUYECKUX
BemiecTB A. M.
bytnepoga,
CHUMBOJIMYECKUH S3bIK
XUMUHU

Cnocod oneHkn
HUTOI0OBbIX
IVIAHUPYEMBIX
pe3yabTaToB

. YCTHBIH onpoc,
- UHAUBUIyaJIbHbBIN
OIIPOC Y TOCKH

Paznen 2. YrieBonopoabl



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

2.1

2.2

[IpenenpHBIE YyTIEBOIOPOIBI —
AJIKAHbI

Here,I[eJ'IBHLIC YTJI€BOAOPOABI:
AJIKCHBI, aJIKaAUCHBI, AaJIKUHBI

Bubaunorexa [JOK
https://m.edsoo.ru
[7f41c292

Bu6nnoreka LJOK
https://m.edsoo.ru
[7f41c292

BJIAJICHUE CHCTEMOM
XUMHYCCKHUX 3HAHMH,
KOTOpasi BKJIFOYACT:,
CTpYKTypHas Gpopmyia
(pa3BépHyTas u
COKpani¢HHas),
YTJIEPOIHBII CKENET,
paauKa, u30MepHs,
H30MEDHI,
TOMOJIOTHYECKUH psiji,
TOMOJIOTH,
YTIEBOOPOIBL,
KHUCIIOPOJ U

c(hOpMHUPOBAHHOC
Tb yMEHUH
XapaKTepu30BaTh
COCTaB, CTpOCHUE,
(hmsznueckue u
XMMHYECKHE CBOMCTBa
THITUYHBIX
npecTaBuTeNeH
Ppa3IUYHBIX KJIaCCOB
OPraHWYeCKHX BEIIECTB,
WILTIOCTPUPOBATH
TEHETHYECKYI0  CBS3b
MEXKTY HUMH
ypaBHEHUSMH
COOTBETCTBYIOIINX
XHUMHUYECKHX PEaKLUi C
UCIIOJIb30BAaHUEM
CTPYKTYPHBIX (OpPMYI,

c(hOpMHPOBaHHOC
Th ~YMEHUH  BJIaJCTh
CHUCTEeMON 3HaHUM 00
OCHOBHBIX METOoAax
HAy9YHOTO  ITO3HAHMA,

. YCTHBIH OIIpOC,
perieHue yueOHbIX
IPAKTUKOOPUEHTHPOB
aHHBIX 3a7a4

. YCTHBIH orpoc,
peleHne yuyeOHbIX
PaKTUKOOPHEHTUPOB
aHHbIX 3aJ1a4
. IpaKkTHYecKas
paborta



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

UCIONb3YEMbIX B XUMUU
IIPU W3YyYEHHUU BEIIECTB
U XUMHYECKHUX SBICHUN
(mabmmoneHue,
HU3MEpeHHe,
9KCIEPUMEHT,
MOJICITHPOBAHUE),
HCTOJIb30BaTh
CHCTEMHBIE XUMUYECKHUE
3HAaHUS Ui TPUHATHS
pelmeHuii B KOHKPETHBIX
KU3HCHHBIX CHUTYalUsX,
CBSI3aHHBIX c
BEIIECTBAMU U HX
MIPUMEHECHHUEM;
c(hOpMHUPOBAHHOC
Th YMEHHUH COOII0AaTh
MpaBUiIa  TOJIb30BAHUS
XUMUYECKOHN IOCYI0N U

nabopaTopHbIM
00opyIOBaHUEM, a
TaKKe npaBuiia
oOpartieHus c
BEIICCTBAMHU B
COOTBETCTBHU c
MHCTPYKIUSMH o
BBITIOJTHEHHIO
71a00paTOpHBIX
XMMHYECKHX OITBITOB;
c(hOpMHPOBaHHOC
Th YMEHHH TUIAHUPOBATH
u BBITIOJTHSATh
XUMUYECKUN
IKCIIEPUMEHT B
COOTBETCTBHHU c

OpaBWJIaMUd  TEXHUKHU
0e3omacHOCTH npu




obpareHun c
BEIIECTBAMHU u
1a60paTOPHBIM
o0opymoBaHHueM,
IIPECTABIIATh
pe3yabTaThl
XUMUYECKOTO
9KCIIEpUMEHTa B (opme
3aIUCU ypaBHEHUI
COOTBETCTBYIOIINX
peaxkuuii u
(dhopMynHupoBaTh
BbIBOJbI HA OCHOBE 3THUX
pe3yIbTaTOB

2.3

Apomatndeckue yriaeBoaopoIbl

bubnuoreka LIOK
https://m.edsoo.ru
[7f41c292

c(hopMHUPOBaHHOC
Th YMEHHH KPUTHUECKH
aHAIIM3UPOBATH
XUMHYECKYIO
nH(pOopMaIuio,
MIOJTy4aeMYI0 U3 Pa3HBIX
WCTOYHUKOB (CpeicTBa
MaccoBOW WHGOpMAIIWH,
WnTepHeT n npyrux);

c(hOpMHUPOBAHHOC
Th YMEHHUH COOII0AaTh
MpaBUiIa 3KOJIOTUYECKU
LIEIECO00Pa3HOTO
MOBEJICHUSA B OBITY U
TPYJOBOH AEeATENBHOCTH
B IENAX COXpaHCHUs
CBOETO  3JIOPOBBbS U
OKpYy>Karolen
MIPUPOIHOMN cpensl,
OCO3HaBaTh OIMACHOCTh
BO3/ICHCTBUSA HA JKUBBIE
OpraHu3Mbl
onpeaeaEHHbIX

. YCTHBIN U
MACbMEHHBIN OIPOC,
- pelieHue y4yeOHbIX
IIPAKTUKOOPUEHTHPOB
aHHBIX 3a7a4
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OpPTaHUYECKUX BEIIECTB,
ITOHUMAS CMBICT
MOKa3aTens I1JIK,
MOSICHSTh Ha TIpHUMeEpax
CIIOCOOBI YMEHBIIICHUS 1
MIpeIOTBPAIICHHUS nx
BPEIHOTO BO3JEHCTBUS
Ha OpPraHH3M YeJIOBeKa

24

IIpupoHbIE HCTOUHUKHU

YIJIEBOJIOPOJIOB M MX HepepaboTka

bu6mmoreka IJOK
https://m.edsoo.ru
[7f41c292

c(hopMUpOBaHHOC
Tb TPENCTAaBJICHUN O
XUMHYECKON
COCTaBJISIFOLIEH

€CTECTBEHHO-HAYYHOU
KapTHHBl MHpa, pOJIU
XUMUM B TIO3HaHUHU
SIBICHUM OpupoAbl, B

(hopmupoBaHUHT
MBIIDICHAS U KYJIbTYPHI
JIMYHOCTH, eé
(hyHKIIMOHATBHOM
TPaMOTHOCTH,
He00XO0IUMON JUTA

pelieHus MPaKTHUECKUX
3aJa4 M DKOJOTUYECKH
000CHOBaHHOTO
OTHOLICHUSA K CBOEMY
3JI0POBBIO U IIPUPOIAHOU
cperne,
c(hOpMHUPOBAHHOC
Tb YMCHHA
XapaKTepH30BaTh
HNCTOYHUKHN
YIIIEBOIOPOTHOTO
CBIPbsI (nedrs,
MIPUPOIHBINA Ta3, Yrojb),
CHOCOOBI ux
rnepepadoTKU u

. pelnieHue
y4eOHBIX
MPAKTUKOOPHUEHTHUPOB
aHHBIX 3a7a4
o pabota ¢
pedepaTamu
° MMUCbMEHHBIN
onpoc (TECTUPOBAHUE)
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MIPaKTHIECKOE
MIPIMEHEHUE MPOIYKTOB

repepadboTKH
Uroro no pazneny 13
Paznen 3. Kuciaopoaconep:xauniue opranudeckue coeJuHeHust
bubnuorexa LIOK copMUpOBaHHOC = o YCTHBII OTPOC,
https://m.edso0.ru | T yMeHWII NPOBOAMTE  pereHHe YYeOHBIX
[7£41¢292 BBIMHCICHIA 0 paKkTMKOOPHEHTHPOB
XUMUYECKAM
aHHBIX 3aJ1a4
ypaBHEHUSIM  (MaccChl,
00BEMa, KOJIMYECTBa
HCXOMHOTO  BEIIeCTBa
3.1 Criuptsl. OeHon 3
WIH TPOJYKTa PEaKiuu
M0 W3BECTHBIM Macce,
00bEMY,  KOJHYECTBY
OAHOI'0O H3 HCXOIAHBIX
BEILIECTB UM IIPOLYKTOB
peakuun);
bubnuorexa LIOK |  chopmupoBanHOCTH . YCTHBIN U
https://m.edso0.ru =~ ymeHwu# mIaHMPOBaThH MICHMEHHBII OIpoC,
[7f41¢292 U BBINOJIHATH peleHne yIeOHbIX
XUMHHECCKIH IPaKTUKOOPUEHTHPOB
DKCIIEPUMEHT B
aHHBIX 33/1a4
COOTBETCTBHH C
. MpaKTUyecKas
MPAaBUIAMHU TEXHUKH
3.9 Anbaerunbl. KapOOHOBBIE KUCIIOTHI. 7 0€30IacHOCTH TIPU pabora

CroxHble 3QUpHI

oOparteHuu ¢
BelllecTBaMHU 1
71a60PaTOPHBIM
o0opynoBaHUEM,
NIPECTABIIATD
pe3yJIbTaThl
XUMHNYECKOT'O
9KCTICPUMEHTA B
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(dhopme 3amucu
YpaBHEHUI
COOTBETCTBYIOIINX
peaxkuuii u
(hopmynupoBaTh
BBIBOJIbI HA OCHOBE
3THUX Pe3yIbTaTOB

bubnuorexka IOK = Bnazenue cucremoit . YCTHBIU U
https://m.edso0.ru XUMHMYECKUX 3HAHHH, IMCHLMEHHEIN OIpOC,
[7f41¢292 KOTOpasi BKJIIOYAET: peleHne yaeOHbIX
YITICPOIHBIM CKEIICT, PaKTHKOOPUEHTHPOB
ynxumonanbHas AHHBIX 3a/1a4
3.3 YrneBonst 3 TpymIma, paguKka,
. VHVBHTyaJIbHBI
U30MEpHs, H30MEPHI,
. € MUHUIIPOEKTHI
TOMOJIOTHYECKUH psifL,
TOMOJIOTH,
KUCIIOPOZACOAEpXKAIINe
COCJIMHEHU,
HUroro mo paznemy 13
Paszpnen 4. A3zorcoaep:kamue opraHudeckue coeIuHEeHUs
BJIAJICHHE CHCTEMOI . YCTHBIH OIpOC,
XUMHYCCKHUX 3HAHMH, perenne ylle6HbIX
KOTOpas BRIIO4aeT IPaKTUKOOPHEHTHPOB
asotcojiepxariine AHHBIX 337124
COEIMHEHUS, o
Bu6 . 1abopaTopHbIi
NOJINOTCKA c(OpMHPOBAHHOC
OK . OKCIICpUMCHT
I—[ Tb YMCHHU
4.1 AMuHBI. AMUHOKUCIIOTHL. benku 3 i
https://m.edso0.r = ycranasiamBate
u/7f41c292 MPUHAJIKHOCTh
HU3YUYCHHBIX

OpPraHUYCCKUX BCUICCTB
110 ux COCTaBy u
CTPOCHHUIO K
KJIacCy/TpyIIIe
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a30TcoIepIKaIIne
COeIMHEHM, JaBaTh UM

Ha3BaHUS o
CHCTEMAaTHYECKON
HOMEHKJIaType
(IUPAC), a Takxe
TIPUBOANTH

TPUBUAJIbHBIC HAa3BaHUS
OTACIBbHBIX
OpraHUYCCKUX BCIICCTB

Hroro no pazgeny

Paszpen S. BeicokoMoJIeKyIsIpHBIE COCAUHEHUA

5.1

[Tnactmaccel. Kayuyku. Bonokna

bubanoreka
1IOK
https://m.edsoo.r
u/7f41c292

BJIQJICHUE CUCTEMOM
XUMHYECKHUX 3HAHHH,
KOTOpasi BKIIOYAET:
MOJIb, MOJISIpHAS
Macca, MOJIIPHBII
00BEM, MOHOMED,
MTOJIMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOIIEKYJISIPHBIC
COCJIUHEHMS,
c(hopMHUPOBaHHOC
Tb YMEHUU
yCTaHaBIUBATh
MIPUHA]ICKHOCTh
W3YYECHHBIX
OpPTaHMYECKUX BEIIECTB
M0 WX COCTaBy H
CTPOCHUIO K
onpeaeNIEHHOMY
KJIacCy/TpyIie
COCTMHEHH I
(yrneBomoposl,
KHUCJIOPOT u

. YCTHBIN U
MACbMEHHBIN OIPOC,
-perieHue yueOHbIX
IPAKTUKOOPUEHTHUPOB
aHHBIX 33734
. pabora ¢
koJutekussMu BMC
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Hroro no pazgeny

a30TCOACpIKAIINC

COCJIMHEHMSI,
BBICOKOMOJICKYIISIPHBIC
COCTMHEHMSI), JaBaTh UM
Ha3BaHUsI o
CHUCTEMAaTUYECKOI
HOMEHKJIATYype
(IUPAC), a  Takxe
MIPUBOIUTH
TPUBHAbHBIC Ha3BAHUS
OTJICJIbHBIX
OpPraHuvYCCKUX BCUICCTB
(aTHNeEH, MIPOITUJIEH,
aleTHIICH,

OTUJIICHI JIMKOJIb,
DJIALEPHH, (enon,
(dhopManbreru,
aleTalbIeTU/I,
MypaBbHMHAs  KHCIIOTA,
YKCYCHAas KHCJIOTA,
OJICHHOBAS KHCJIOTa,
CTeapuHOBasl  KHCJIOTA,
[JIFOKO3a, ¢bpykTo3a,

KpaxMmall, IeJUII0JI03a,
TJIMLNH);

OBLIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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