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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanmbHOTrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepaibHOM 00pa30BaTENbHOW MNPOrpaMMbl CpPEIHEro O00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COQO, c¢ yuérom KoHuenuuu mnpernogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTeNIbHbIX Opranuzanusix Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 ronma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOrpaMMmbl MO XUMHUH, K ONPENEIICHUIO
oOmiei ctparernt oOy4eHus, BOCIIUTAHUS M Pa3BUTUS OOYUaIOLIUXCs CPEICTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJTy4aeMOoe BBIITYCKHUKAMU
o011ieo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpPbI
YeloBeKa, a TakKe 3SKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercs xuMuyeckoe o00Opa3oBaHUE
oOy4arommxcsi Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHUsl CPeCTBAMU YYEOHOTO
npeaMera «XUMHsSD, COJEpKaHUE M IIOCTPOCHHE KOTOPOro ONpPENESIEHBl B
nmporpaMme N0 XUMHUU C Y4ETOM CHeuu(PUKA HAayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1efned W MPUHLMIOB, XapaKTepU3YIOMIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHUSl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo poyib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHalbHON KYJIBTYPBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IMHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTAMU PUMEHEHUSI.



TecHO B3aMMOJIENCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOU KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla W >KM3HU KaXI0ro wieHa ooOmectBa. COBpeMEHHAas XMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBliEHa Ha pEIICHUE
rJI00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHUM ¢ OOmMMH LEISIMH U TPHUHIUIIAMU CPEIHEro OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3Y4YECHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 UM JJsi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUNIHOTO BKJIIOYEHUS B KU3Hb COLUYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomiuMu  npeamMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannyeckass xumus» U «OOmas U HeopraHUYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOI HayKH: CUCTEMA
3HAHUU MO HEOPTaHMYECKOW XUMHH (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKOu XuUMuH. POPMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IPU WU3YUYCHHU
npeaMera 00ecnedYMBaeT BO3MOXKHOCTh PACCMOTPEHMsSI BCEro MHOT000pasus
BELIECTB HA OCHOBE OOLIUX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUsS» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TOJAXOJa K U3yYEeHHI0O ydeOHOro marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHM Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHuyeCcKHX
COCIMHEHHUW, a TakKe Ha YpPOBHE CTEPEOXUMHYECKUX M BJIEKTPOHHBIX
OpelCcTaBlICHU O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4yaeMblX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs NMEpPBOHAYAIILHbBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[Ton HOBBIM yriaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HM3YUYEHHBIM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias U HeopraHuyeckas
XUMHS» 00ydYaromMMcs TNPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAO0JOTMUECKUX MO3MIIMA,



rIyoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHAIOMIEH 1 MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPHUMEHEHHUH, a TAKKE O XMMHUYECKUX PEAKUUAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgercs B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJOTUYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IO3HABATEIBHON WU MPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCSA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIMBATh MH(OpPMALUIO U
NPUMEHATh €€ JUIsl TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yuyeOHOTo
npeaMera  «XUMHUS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOYYAIOMIMXCA MHPOBO33PEHUECKOW OCHOBBI ISl TTOHMMAaHHS
bunocockux MAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHMYECKOro H
OpPraHUYECKOT0 MHpa, OOYCIIOBIEHHOCTh CBOICTB BELIECTB WX COCTaBOM H
CTPOEHMEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYM MEXKIOYy HOBBIMM (aKTaMU U  TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUYECKUX NpodieMm, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHMS, Pa3BUTUS U COLMAIM3ALNU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
COJIEp)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBMI, UMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs] NpoOsieM, MOWCKa, aHalu3a Hu
00paboTKH MH(pOPMALIMK, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONBITA MPAKTUUYECKOM
U HCCIIEOBATEIbCKON AESTENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUsl, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHus, IPU ONPEICTICHUN
COJIEpKaTEeIbHOM XapaKTEpUCTUKH 1IeJIed W3y4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO NpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHUIO LEJIEH U3y4YECHUs
IpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMs TJIaBHBIMHU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUHW Kak  Ba)KHEHIIEH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeaT KIIYEBbIEe MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MUPOBO33PEHUECKOTO0 XapaKTepa, 03HAKOMIIEHUE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIICCTB W XUMHYECKHX pEaKiui, HEOOXOJUMBIX Ui MPUOOpETEHHUS
YMEHUM OpUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHHM,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHHUU U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIIOACHHEM TIpaBUII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ atum, copepraTesibHas XapaKTepUCTHKA IIeJIel U 3a/1a4 U3y4eHus
npeaMeTa B IporpaMMe 1o XMMUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNeHH OTHAETCA  MPEeAroYTEeHHE
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHusl OOydeHUs, OpPHUEHTUPOBAHHON Ha
MOJIFOTOBKY BBIIMYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3alyy, BIIaJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcCOOaMU U
YMEHHSIMH aKTUBHOTO TOJYYCHUS 3HAHUN W MPUMEHEHHs UX B PEAIbHOUN KU3ZHU
JUTSL pEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3TUM mnpu U3ydeHHH TMpeaMeTa «XUMHs» JOMHHUpPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanranus 0O0yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHHUEM;

dbopMupoBaHre y OOYy4YalOUIMXCS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIIN), UMEIONINX YHUBEPCAIbHOE 3HAYCHWE [UJIsl Pa3lIuYHBIX BHUIOB
NeATEeILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00pabOTKu MH(POpPMAIIUH,
HEOOXOJUMBIX I TPUOOPETEHUS OIbITa JEATEIbHOCTH, KOTOpas 3aHHUMaeT
BaXHOE MECTO B T[IO3HAaHWM XHMHMH, a TaKXKe s OLEHKH C MO3UIUN
DKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEHIECTB U XUMHUYECKHX
MIPOIIECCOB Ha OPTaHU3M YeJIOBEKa M MPUPOIHYIO CPELY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YyJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 10 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajlu3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoOBaHUE U Pa3BUTHE Y 0O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXXHOW PONM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMOHATBHOTO MPUPOAONOIB30BaHNs, TIOTIOTHEHUS SHEPTETUIYECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe€ NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B yuyeObHOM maHe cpenHero oO0mero oOpa3oBaHUs MPEaMET «XUMUS»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeIMETHOM o0sacTi «EcTecTBeHHO-HayUYHbIE
pPEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JJISl U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT opraHnyecKkoi XMMHUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIYyYEHUH HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBbIE (POPMYJIBI
OpraHM4eckux BemiecTB. [‘omomnorus, wu3oMepus. XHUMUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccUpuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M MUX IPEBPALLCHUA:
O3HAKOMJIEHHME C O00pa3uaMu OpraHWYeCcKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (IJI1aBjIeHHe, 0OyTIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKM psia. MeraH U 3TaH —
NPOCTEUIINE TMPEICTABUTENN QJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHWE B MPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHICH U NPOIUJIEH —
NPOCTEUIINE TPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINKA TMpEeACTaBUTENb AJIKMHOB: COCTaB, CTPOCHME, (PU3MUECKHe WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (QpU3MYECKHE W XMMHYECKHE CBOMCTBA
(peakuu raJoreHMpOBaHHsSI U HUTPOBAHUS), NTOJIyUYEHUE U MPUMEHEHHE. Tonyon:
cocmas, cmpoenue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOJyYeHue U npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble WCTOYHMKHK YIJIEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUU, KaTaTIUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C 0Opa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB H
raJIOTeHOMPON3BOAHBIX, MTPOBEICHUE MPAKTUIECKON PabOThI: MONyYEHHUE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA MJIM MPOJIYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaime opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpEHUE), NpUMeHeHue. BojaopoaHble CBSI3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MeTaHOa U 3TaHOJa Ha OPraHKu3M YeJIOBEeKa.

MHOroaToMHbl€  CHOUPTBL. OTWIECHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HIEIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHneHue rauueprHa v 3TUIICHTJIMKOJIS.

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

Anppnernnpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nuecKkue U XMUMHYECKHE CBOWCTBA (pEaKIUMU OKHUCIECHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIIMH ), OJYyUYEeHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3MUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3TepU(pUKalUu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEJCTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpPbl Kak TMPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupoB. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  coctaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUE U XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucneHnne ammuadHbM pacTBopoM okcuzaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHME TIJIIOKO3bl), HAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononoruyeckas poiib. @orocuHTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  Pu3NyYecKne W XUMHYECKHE CBOWCTBAa Kpaxmana (THApOJIN3,
KayeCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
IPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbBIX CHUPTOB (B3aMMOJCICTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) u runpoxcugom menu(Il), B3ammopeicTBHE Kpaxmalla € HOIOM),
IPOBEICHHUE MMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnble 3anaun.

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

A3oTcozeprkalue OpraHu4ecKue COeIMHEHMS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opranuyeckue coeanHenus. dusnueckue
Y XMMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku Kkak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHME CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M HUX IPEBPALLCHUN:
HaOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: A€HATypanusi OEJIKOB MPU
HarpeBaHUM, LIBETHbIE PEAKIIMK OETIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEIHSASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUs U MOJTUKOHIECHC AU

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M MUX IPEBPALLCHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3HU.



Peanusannst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kiacce OCYLIECTBISIETCA YEpEe3 HCIOJIb30BAHME KaK OOIIMX eCTECTBEHHO-
HAy4YHbBIX MOHATHHA, TaK U MOHSITHH, SBJISIOIIMUXCS CUCTEMHBIMHU IS OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAayUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaIus, MepuoJuIHOCTb, HAOII0ICHHUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

@dusnka: Martepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
HHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEULIECTBA, (PU3NUECKHUE BETUUYHUHBI U €JUHULIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJIOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILIMBO,
peCypCHI.

TexHonorusa: MNHIIEBbIE MPOAYKTHI, OCHOBBI PpPAlMOHAIBHOTO MHUTAHUS,
MOIOILIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHUECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKHI 31eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUe YPOBHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeielieHUsl JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[leprnonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b NMEPUOJUYECKOTO 3aKOHA U [lepnoanveckoid cCuCTeMbl
xuMudeckux siaeMeHToB JI. M. MenneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUSI CBOWCTB XHMHUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKasi CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHbelil). BogopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJEKYJPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbI KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCIUHEHHUN. Howmenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTMueckas CBA3b HEOPraHWYECKUX BEUIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIacCaMm.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAHEHUS W MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipuniun Jle [larense.

DnekTpoiautuueckas nuccounanus. CuiabHble U cinadbie a1eKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabnmun «[lepuonnueckas cucremMa xumuueckux sneMeHtoB /. U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOJIOACHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iloKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pPEaKIUh HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOMN paboThl «BausHue pa3nuyHbiX (PaKTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUWi, B TOM YHUCIIE
TEPMOXUMHUYECKHAE PACUEThl, PACUEThl C HCHOJIb30BAHUEM IIOHATHUS «MaccoBas
JTOJIS1 BEIIECTBAY.

Heoprannuyeckass xumusi

Hemerannel. Ilosmoxxenue HemetaisioB B Ilepuoamueckon  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAKHEUINMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. [lonoxenne meramnoB B [lepronnueckon cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JCKTPOHHBIX 000JIO0YEK
aToMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAKHEHIUX METAJUIOB (HATPHM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OObmue crocoObl momyueHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY |
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3Yy4YEHUE KOJUIEKINN «MeTayuibl U CIUIaBbl», O00Pa3lOB HEMETAUIOB, PEIICHUE
HKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe W OIMCAaHHWE JIEMOHCTPAIlUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBUE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BelecTBa Wi 00bEMA ra3oB IO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHS U KM3Hb

Ponp xuMun B 00e€CrieYEHUU SKOJIOTUUYECKOM, PHEPreTUUeCKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIMUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUATIOB: BaXXHEUIIME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTEepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualbl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE MU MHUHEPAJIbHbIC
ynoOpeHus.

Xumus W 3I0pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOTO MCIOJIL30BaHUS MIPenapaToB OBITOBON XUMHUU
B OBCEIHEBHOM KHU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYEHUH OOmEeH
HEOpraHu4ecKor xuMuM B 11 Kilacce oCyIIeCTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCHU(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIUPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (DM3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaABI, TOPHBIC MOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIIMBO,
pecypcHhl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPIHsl, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAS
MPOMBIIICHHOCTh,  (hapMalleBTUUeCKass  MPOMBIILUICEHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJibTaTaM OCBOCHHS
OOyYaronMMHUCSL TMPOTPaMM  CPEIHEro OOLIEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). HayuyHo-mMeTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHUMHsD» Ha YPOBHE CPEOHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KMe MOTUBALIUU K O0yYEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTh OOyYarolUMXCsl PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH yCTAHOBKaMHU, MPUCYIIMMHU UEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIBTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEIAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIECcCaM
CaMOMO3HAHUs, CaMOpPAa3BUTHUSA M HPABCTBEHHOTO CTAHOBJEHUS JIMYHOCTHU
oOyyJarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(OpPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4Jaronuxcs 1Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaskaaHCKOr0 BOCIMTAHMS:

OCO3HaHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTAaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWH YUYEOHBIX M TO3HABATENBHBIX 3a71a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUYHbBIX BUJIOB YUE€OHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPYECTBAa B OOJACTH TEOPUM U MPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAYKH €CTh PE3YJbTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  I[OWCKOB,
MOCTOSIHHOT'O TPY/la YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUM M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYAallMH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSMU,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTU OLIEHHMBAaTh CBOE IMOBEJICHHWE M TMOCTYNKU CBOUX TOBAapHUILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalieHusi C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWJI MHAMUBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HaHUSl TOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTLHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W  JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTUE€ B PEIICHUM NPAKTUYECKUX 3a/1ay
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGeCcCHuil pa3IudHoOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOIAM TPyAa U PE3yJbTaTaM TPYJAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHONW TpaeKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCOO0Pa3HOr0 OTHOUIEHUS K MPUPOJIe, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHMMAHUST TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COIMATILHOM CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAIOUIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE IKOJOTUYECKHUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOSITh HJEOJOTHUU
xemodoouu;

7) 1EHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHUSI HAYKH U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeuUKA XUMUU KakK HayKd, OCO3HaHUs €€ poiau B
bopMHpPOBaHUN PANMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpecTaBlieHuss 00 OKpYKaroleM MHUpE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  OCOOOW 3HAYMMOCTH XHUMHH JUII  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37[aHNM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00€CTICUCHUU YCIOBUMN
YCHEIIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO UJieHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MOJTy4yaeMble 3HAHUA JJI aHANIU3a U OOBSICHEHHs! SBJICHUN OKPY’KAIOIIEro MUpPa U
IPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUS IS
peleHus: mpoOsieM B PeabHBIX )KU3HEHHBIX CUTYAIINAX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON I€ATEIbHOCTH;

TOTOBHOCTHU U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XWUMHUH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTAM TpyJAa B paziu4HbIX chepax npodeccHoHaIbHOM

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHUS YYCOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOydaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpa)Karoluue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecC, CUCTeMa, HayYHBIA (paKT, MMPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWCTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKLIHOHATBHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICCTBYS B IO3HABATEIIHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYyJSTUBHBIMU
JICUCTBUSIMU.

OBiajnenue YHUBEPCAJIbHbIMHU Y4eOHbIMU MOo3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOrH4YecKme JeCTBUSL:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesATh LEIU JIeITEeIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJITATHI AEATEIILHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHUS OTAETBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH [UIS KJIacCH(PHUKALMK BEUIECTB H
XUMHUYECKUX PEaKIIii;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyKIeHUs (MHIYyKTUBHbBIE, IEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCIIOJIb3yeMbI€ B XUMHUH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBHIBATH MOJIEIIbHBIE IPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuu — TMPU PEUICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
peaKLnii;

(GopMyJIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUA W IPOBEIACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
mpolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3aJlad, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B IMO3HAHMUSI.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYYHO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp’KaHUs, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHETa), aHanmM3upoBaTh WUH(MOPMALMIO PA3IMYHBIX BUAOB U (PopM
MpEACTaBIICHUS], KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;



GbopMyTUPOBATh 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJbI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U TPYTHE);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHPOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOW TEMBI B XOJ€ AUaJIora W/WIIH
JTUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMel pe3ylbTaTOB MO3HABATEIBHON IESATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBHIMOIHEHUU
XMMHYECKOTO 3KCIIEPUMEHTA, IPAKTUUECKOH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poekTa U (OPMYyIUPOBATh BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHUS TMO3UIUN B
X0J1e 00CYXICHUS 1 0OMEHa MHCHUSIMH.

OBjaieHHe YHUBEPCAJIbLHBIMH PeryJISTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBIATh CBOIO IO3HABATENIbHYIO
JeSITEIbHOCTD, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpe/jlaraéMblii aJrOpUTM JAEUCTBUI TpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENOBATENbCKUX 3ajad, BBIOUpaTh HamOolee
b (dEeKTUBHBIN CMOCO0 MX peHieHus ¢ Y4ETOM TOJMyYeHHUS HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJibTaThl OCBOEHMSI Kypca «OpraHuueckas XUMHSI»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOH  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SBJICHUH



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KYyJbTYyphl JIMYHOCTH, €&
(GYHKIIMOHATFHON TPaMOTHOCTH, HEOOXOAUMOM JIJIsl peLICHUS MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BAICHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (dopmyia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MepHs, U30MEPhI, TOMOJIOTHYECKHUN P, TOMOJIOTH, YII€BOIOPOIHI,
KHCIIOPOJ, U a30TCOJAEpXkAIIUEe COEAMHEHHUS, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COECMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XHMHH; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTA M CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIIOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOMN ACSATEIBHOCTH YEIOBEKA,;

C()OPMUPOBAHHOCTb YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHABIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPTraHUYECKUX COSTMHEHMI;

Cc()OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO0 CHMBOJIMKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAILEHHON)
bopMysl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKUui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ OPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUH YyCTaHaBIMBATh MPHUHAJJICKHOCTb HM3YUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpPKAILIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alleTUJIEH,
STWJICHTJIMKOJb, TIULEPUH, (EHON, (popmanblerus, aueTalibIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJIr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XMMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTaBUTENICH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWUIICH, AalEeTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OEH307, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUII0JI03a, AMUHOYKCYCHAasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIY HHUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbs (He(Th, NTPHUPOAHBIA Ta3, Yrojib), CIHOCOOBI HX TMEPepadOTKU U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINN);

chOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYCHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUM (HaOJIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS JUIS TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsaX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/IoOl U JTa0OpaTOPHBIM O0O0OpPYJAOBaHHMEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSMH MO BBITOJHEHHUIO J1a0OPaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEAKIUU OPraHUuYECKHUX
BEIIECTB, JICHATypaIusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJOBAaHUEM, WPEACTABISATH PE3yJbTaThl
XUMHUYECKOTO JKCIepUMEHTa B ¢GopMe 3amucu YpaBHEHHUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMyJIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHWMUUYECKYIO
uH(OpMAIUIO, TOJy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEJCTBA MacCOBOM
uHpopmanuu, aTepHeT U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWjia  JKOJOTHUECKH
[EJIeCO00pPa3HOT0 TOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsS] CBOETO 3JI0POBBSI M OKPY’KAIOMICH MPUPOTHON Cpebl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUs] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHMS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CIa0OBUIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKaFoT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBJICHUMU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATalOINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKyJa, MOJb, MOJIAPHBIA O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKas, BOJIOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJIUTHUYECKAS] JTUCCOLMALNSA, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XUMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUM SI3bIK XUMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHWS MPUUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUN U 0€30MMaCHOM HCIIOJIb30BAaHUU BKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEIILHOCTH YEJIOBEKa,;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATUA IPHU
ONMCAaHNUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(OpPMHPOBAHHOCTh YMEHHM HCIONb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JUIS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHAsl U3BECTh, MUThEBAS CO/IA, MUPUT U IpYyTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJI€HTHAsl, MOHHAS, METAJUINYECKAsl, BOJOPOHAS) B COCAUHEHUAX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHasl, METAJUIMYECKAs), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU yYCTaHAaBJIMBATh MIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K OMNpPEACIEHHOMY KiaccCy/TpyIie
COEJIMHEHU (IIPOCThIE BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

Cc(OpPMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
N. MenaeneeBa 1 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOITYI0, OOBICHUTEIIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh D3JEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumuueckux 3nemeHToB JI. M. MeHneneeBa, WCHOJIb3ysl MOHATHS «sS-, p-, d-
DIEKTPOHHBIE opOuTanmy, «IHEPTreTHUYECKUE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
0 nepuoaaM u rpynnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMHYECKHME CBOMCTBA HEOPraHMYECKUMX BEIIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIUPOBATh XUMHUYECKHE DPEAKIHH 10
pa3IMYHBIM TpPHU3HAKAM (YUCIY M COCTaBYy pPEArMPYIOIIMX BEUIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTEIEeHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKlNK, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUH COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
TUIIOB, TIOJTHBIE U COKpPALIEHHBIE YPABHEHMs PEAKI[Mil HOHHOTO OOMEHA, YUUThIBas
YCJOBUS, ITPU KOTOPBIX ATH PEAKLIMU UAYT 10 KOHUA;



c(OpPMUPOBAHHOCTh YMEHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTaHHMUECKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  PacCKpbhIBaTh  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OaslaHca
ITUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMUYECKON
peaKIMK OT Pa3IuvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHEro Bo3aeicTus (nmpunuui Jle llarense);

c(OPMHPOBAHHOCTh YMEHUM XapaKTEpU30BaThb XHUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHs] CEPHOM KHUCIIOTHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHUH Tra3oB
IPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakUuu
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH TIUIAHUPOBATH M BBINOJHATh XHUMHUYECKUN
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENEHUE CpEeApl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKON PEaKIUH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbBIE pPEaKIUu Ha cyibdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMam «Metaey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIICHUN C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO HSKCIepuMeHTa B QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupoOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMaIMIO, TOJNYyYaeMyl0 M3 Ppa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
KOMMYyHUKaru, HTepHeT u ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWjia  JKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBEICHUS B OBITY W TPYMOBOH NEITEIHHOCTH B IEIIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HAaBaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTraHU3MBbI ONPEACTIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasarens [I/JIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEJIOBEKa,

JUIS O0YYaIONIMXCS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 370POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOAAX IO3HAHUS BEIICCTB W
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE WCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/ Kontpoabnsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3nea 2. Yriesogopoasbl
2.1 [IpenenbHbIE yIIeBOAOPOABI — aJKaHbI 2
9 HenpenenbHble yrieBogopO/Ibl: aJKEHBI, 6
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBo1oposl 2
54 [IpupoaHbIE HCTOYHUKH YTIIEBOIOPOAOB U 3 |
UX nepepadoTka
Uroro no pazgeny 13
Paznen 3. Kuciiopoacoaep:kamue oprannyeckue coeinHeHust
3.1 Cnuprel. ®enon 3
39 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 |
Crnosxubie 3¢upsl
3.3 VYrieBoanl 3 1




Uroro no pazgeny

13
Pasnen 4. A3oTconepxamme opraHudecKne coeIMHeHus
4.1 AMUHBL. AMUHOKHCIOTEIL. belkn 3
Hroro no pazgeny 3
Pa3znen S. BbicokoMoJIeKyJIsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Boigokna 2
Htoro no paznemny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne ni/mt P Kourpoubnbie IIpakTuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazjen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
) BEIIECTB
1.3 XHWMHYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pasnen 2. Heoprannueckasi Xumust
2.1 Metanmst 6 1
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX )
’ BEIIECTB
Uroro no pazgeny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHBIE MCTOJBI CHHTC3a
BBICOKOMOJICKYJISIPDHBIX COCﬂHHCHHﬁ.
HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/IbHbIE

pecypchl

Teopust cTpoeHUs OPraHUuYECKUX
coequHenunit A. M. Bytieposa, eé
OCHOBHBIC ITOJIOKCHU A

IIpencraBnenue o kaaccuukanuu
opraHuyeckux semiectB. Homenknatypa
(cucremaTnyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB

AIKaHBI: cOCTaB U CTpPOCHHUC,
TOMOJIOTHYECKHUI pAax

Meran u 3TaH — npocTenime
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUJCH " HOPONUJICH — HpOCTCf/'IHJHC
MNpEACTABUTCIIN AJIKCHOB

[IpakTuueckas padora Ne 1. «Ilomyuenune
ITWIEHA U U3yUYEHUE €TO0 CBOMCTB

Ankanuensl. byranuen-1,3 u
MetunoyTtanuen-1,3. [Momyduenue




CUHTCTHUYCCKOI'O KaydyKa U pE3UHBL

AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
MPOCTEUILINN MPEICTABUTEIb AIKHHOB

1 Bpluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 Apensl: 6eH301 U TOIyoJ. TOKCUYHOCTb
apeHoB

13 I'enernyeckas CBA3b yIII€BOLOPOAOB,
IIPUHAIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIE HCTOYHUKH YIJIEBOAOPOJIOB:

14 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHBIC
rasbl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu
[IpupoaHbIE HICTOYHUKH YIIIEBOAOPOOB:

15 MPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonTtponbHast pabota no pazueny
«YTIEeBOIOPOIBDY

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJI. BonopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHTIUKOIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE
U XUMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpaerusabl: GopManbaerua u
areTanbaerug. AeTon

)1 OAHOOCHOBHBIE Npe/ieNIbHbIE KApOOHOBBIE

KHCIIOTBI: MypaBbUHAs U YKCyCHast




[IpakTrueckas padota Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIOTBD»
CreapuHOBas U OJIEMHOBAS KUCIOTHI, KaK

23 MIPEICTaBUTENH BBICIIUX KapOOHOBBIX
KHCIIOT

24 MBpbL1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACUCTBHIE
CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIOKHBIX
3¢upoB

26 XKupsl: runponan3, npuMeHeHHe,
OuooruYecKas poib )KUPOB
VYTieBosl: COCTaB, KiIaccuuKanus.

27 Baxueiiiue npeacraBuTeNn: TI0K03a,
¢bpykTo3a, caxapo3a

)% Kpaxman u nemironosa kak npupoHbie
TIOJTUMEPHI
KonTponbHas pabota mo pazaeny

29 «Kucnopoacoaep:xaiiyue opraHn4ecKue
COETUHEHUS

30 AMWHBI: METUJIAMUH U aHUJIUH
AMUHOKHCIIOTHI KaKk aM(OTEpHBIC

31 OpraHN4eCKHUE COCTMHEHUS, NX
ouonornyeckoe 3HaueHue. Ilentuanl

1 benku kak mpupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

133 OcHOBHBIE TIOHATUS XUMHH

BBICOKOMOJIEKYJIIPHBIX COCUHEHUN




34 [Ipenmet opraHuyeckoil XuMuu, e€

BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34



11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

KonrpoJuabubie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHYECKHUH 2JIEMEHT. ATOM. DJIEKTPOHHAsS
KOH(HUTypaIysi aTOMOB

[lepuonnueckuii 3akoH u Ilepuoanueckas
cUcTeMa XUMUYECKUX 3y1emMeHToB [I. .
MenieneeBa, Ux CBs3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U UX COEAMHEHUH 1O
rpynmnam u nepuojam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMuueckux anementoB .. Meneneena B
Pa3BUTHH HAYKU

CrpoeHue BemecTBa. XuUMU4eCKast CBsI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHuUs
KOBAJIEHTHOM CBsI3U. BonopoaHas cBs3b

BajieHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. Bemectsa
MOJICKYJIIPHOTO W HEMOJICKYJISIPHOTO
CTPOCHUS

[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.

HctruHHbBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBast 10711 BELIECTBa B pacTBOpE




10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JTUYHBIX
KJIaCCOB

Kiaccudukanus XuMruaecKkux peakiuii B
HEOPraHWYECKON M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHHUs MACChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMUYECKUX PEAKITUAX

Ckopoctb peakuuu. OOpaTUMble peaKIiHy.
XUMHUYECKOE paBHOBECHE
[IpakTuueckas padora Ne 1. «Bousiaue

pa3nu4HbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DnexTpoiauTHdecKas auccoruamnus. [lonstue
0 BoJtopoHOM mokazarene (pH) pactBopa.
Peaxiiuu nonHoro oomeHna. I'maponus
OpPraHMYECKUX M HEOPTaHMYECKHUX BEIIECTB

12

OKHUCINTENEHO-BOCCTAaHOBUTEIILHBIC
peakmuu. [TousTHE 00 2MEKTpOIIN3E
pacIIaBoB M paCTBOPOB COJIEH

13

14

KonTponpHas pabota mo pazueny
«Teopernueckne OCHOBBI XUMHUU»

Mertainnsl, ux nonoxxkenue B [lepuoanueckoit
cUCTeMe XUMHUecKux 3nemeHToB J1. U.
MenieneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOme Gpu3nyecKkue cBONCTBa
METaJIOB




15

16

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIIpsHKEHNUN METaJUIOB

XHUMHAYECKHAE CBOMCTBA BAKHEHIIINX

MeTaJUIOB (HATpUH, KaJui, KaJablluii, MarHUH,
ATIOMUHHN) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

19

20

XuMHYecKre CBOMCTBA IMHKA, JKejle3a U uX
COCTMHEHUN

[IpakTuueckas paborta Ne 2. "Pemienue
AKCIIEPUMEHTANFHBIX 3a7a4 0 TeMe
«Meramas»"

HeMeTaJIJIBI, HUX IIOJIOKCHUEC B
[Iepuoanueckon cucteMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

®u3NYECKUE CBOMCTBA HEMETAIIIIOB.
AJUTOTpOTINS HEMETAJUIOB (HA IpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yriepoaa)

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COECIMHEHUN

XuMudeckue cBOMCTBa a30Ta, pocodpa 1 ux
COCIMHEHU I

XHWMHUYECKHUE CBOMCTBA YIIepoaa, KpEMHUS U
HUX COeIUHEHUN

25

26

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COETMHEHUN

O0001IeHYE ¥ cUCTEMATU3alUs 3HAHUI 10




TeMe «HeMmertayuiely. Berauciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKUUi 1
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemienne

27 AKCIEPUMEHTAIBHBIX 33714 10 TEME 1
"Hemeramnsl"»

73 KonTponbnas padora no temam «MeTamis» 1
u «Hewmeramnb»

79 Heopranuueckue u opraHnyecKue KUciaoThl. 1
Heopranuueckue u opraHuyecKue OCHOBAaHUS
AmdoTrepHble HEOpraHU4ECKue 1

30 opraHudeckue coenuHenus. I'enerTnueckas |
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BELIECTB
Ponb xuMum B ob6ecrieueHNH SKO0JIOTHYECKOil,

31 SHEPTeTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHUN MEAULIMHBI
[IpencraBienust 06 0OMKX HAYUHBIX

32 MIPUHIUIIAX IIPOMBIIUIEHHOIO MTOJIyYeHUS 1
BAKHEHIINX BEILIECTB

33 UYennoBek B MUpPE BEIIECTB U MATEPUATIOB 1

34 XHUMHA U 310POBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB 110 34

[TPO'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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