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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XUMHUHM Ha YpPOBHE CpeAHEro oOmiero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOTrpaMMbl CPEIHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yu€rom Konnenuuu mnpenoiaBaHus
yueOHOro mpeamera «XuMHUs» B o0Opa3oBaTeNbHBIX OpraHuzanusx Poccubickoit
Qdenepanuy, peaqu3yIOIIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMbBI, U
OCHOBHBIX ToJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3pabOTKe MPOrpaMMbl MO XUMHH, K ONPEIEICHUIO
oO1mielt cTpareruy 00y4YeHusi, BOCIUTAHUS M Pa3BUTHs O00yUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, pPE3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKoe o0Opa3oBaHue, MOJIy4aemMoe BBINTYCKHUKAMHU
o0mreo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS. HEOThEMJIEMOM 4YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM JSTaloM pealn3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3M0POBBI0 M TPHUPOAHOW cpene. Peanusyercss xumuyeckoe oOpazoBaHUE
00y4aloUIMXcs Ha YpOBHE CpEIHEro ooOIero oopa3oBaHusl CpelCTBaMU y4eOHOTrO
npeaMera  «XuMus», COIEpKaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
mporpaMMme 1O XUMUU C Y4E€TOM CHenuPuKd HAyKd XUMUHU, €€ 3HaYeHUs B
NO3HAHUM TPUPOABI U B MaTepUATIbHOM KHU3HU OOIIECTBA, a TakXke C YYETOM
o0mMX Meaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obmero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyio poiib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAaHHUS



BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIEr0 MHUPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aUMOAECUCTBYS C APYTMMH €CTECTBEHHBIMM HayKaMU, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W >KU3HU Kaxjaoro wieHa oOmectBa. CoBpeMEHHas XHMHUS Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaMpaBj€HA Ha pEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON OE30MMaCHOCTH U OXPaHbI 3JJ0POBBSI.

B coorBercTBUM ¢ OOmMMMH TENSIMU U TPUHIUIIAMHU CPEIHETO OOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisIONIUMHA  TIpeAMEeTa «XUMHS» SIBISIOTCS  0a30BbIE  KYypChl —
«Oprannueckass xumusi» U «OOIm@ass W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAHMYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUW W3 0OIIer XUMHUH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUN MPU WU3yYEHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTH PAaCCMOTPEHHUS BCETO MHOTI000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CrtpykTypa conepkanusi KypcoB — «Opranudeckas xumus» u «OO0mas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe MO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YYCHHIO Yy4eOHOro Marepuajga U oOyClIOBIeHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUH HAa  ONpEeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOl XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHMYECKUX
COCOMHEHUN, a TaKKe Ha YpPOBHE CTEPEOXHUMHUYECKHUX W  DJIEKTPOHHBIX
MpEeACTaBIeHUd O CTpoeHuu BemecTB. CBeneHus 00 HU3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB JO CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHndeckod XUMHH IMOJYy4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro 0O0pa3oBaHUs IMEepBOHAYATILHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKANMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[lon HOBBIM yrjoM 3peHUs B mpeaMere «XuMus» 0a30BOrO YpPOBHS
paccMaTpuBaeTCsl W3Y4YEHHBI Ha YpOBHE OCHOBHOTO o0O0mmero oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» O0ydaromuMcsl TMPEJOCTaBIsSETCS BO3MOXKHOCTh OCO3HATh 3HA4YCHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJIOTMYECKUX MO3UIUH,
riyoxe TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucreMa 3HaHWM O BAXKHEWMIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOUIUMU KYJIbTYPOJOTHYECKUN U MPUKIIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIBHOW U MPAKTUYECKOU
JESATENbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXEHUS K MpoLECCY
TBOpPYECTBA B O0JACTH TEOPUU U MPAKTUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOjieMax, CBSI3aHHBIX C XHMHEH, KPUTUUYECKH OCMBICIMBATH HH(POPMAIUIO U
OpUMEHATh €€ JUIsl TIOTIOJIHCHMS] 3HAaHWM, PEIICHUS WHTE/UICKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1iei1oM copepkanue yueoOHOro
npeamMera  «XUMHS»  JIAaHHOTO  ypOBHS  WM3Y4Y€HUS  OPHUCHTHPOBAHO  Ha
dopMupoBaHue y 00Yy4YarOMIUXCS MUPOBO33PEHYECKON OCHOBBI JUIsI TTOHUMAHMS
¢unocopckux uuen, TakMX Kak: MaTepUallbHOE €IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTpOEHHEM, TI03HABAEMOCTh NPHUPOAHBIX SBICHUNA NyTEM OKCIEpPUMEHTa H
pEelIeHHs] TMPOTUBOPEYHI MEXIy HOBBIMH (akKTaMHM U TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TaKKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B murane pemieHus 3amad  BOCHUTAHUS, PA3BUTUS M COLMAIU3AINH
oOydJaromuxcsd NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalOT (hopmupoBaHue
VHUBEPCAIBHBIX y4YEOHBIX JCHCTBUH, UMEIOMUX 0a30Boe 3HAYCHHE IS
Pa3TUYHBIX BHJIOB JICSITEIIBHOCTH: pEHIeHUs mnpoOjieM, TMOWCKa, aHaau3a W
00paboTku MHGOPMAIIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIBITA TPAKTUIECKOM
U HUCCIEN0BATENbCKON AEATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHHU
XUMUHU.

B mpaktuke npemojaBaHus XMMUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK ¥ HA YPOBHE CPEHETO OOIEro oOpa3oBaHus, MPH ONPEICICHUN
COJIEpKAaTEeNIbHOM XapaKTEPUCTUKU 1eJed HW3Y4YeHHsl MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEeNIbHOCTH Ye€JOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C



METOJUYECKON TOYKHM 3PEHUSI TaKOW MOJAXOJ K OMNPENCIICHUIO leleld H3ydeHHs
npeaMeTa SIBISIETCS. BIIOJHE ONPaBJaHHbIM.

CornacHo JTaHHOW TOYKE 3pPEHUS TJIaBHBIMU LEISMH HM3yUYCHHs MperMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsItOTCSA:

e (opMHpoBaHHME CHUCTEMBl XHUMHUYECKMX 3HAHMM KakK BaKHEUIIEH
COCTaBJISAIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM JexaT
KIIFOUEBbIE TOHATUS, (yHIAMEHTAJIbHBIC 3aKOHBI W TEOPUU XUMHUH, OCBOCHHE
s3bIKa HAayKH, YCBOCHHE U TIOHUMAaHUE CYIIHOCTH JOCTYMHBIX O0O0O0OIIEeHMI
MHUPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMJIEHUE C HCTOpUEH HMX pa3BUTUS H
CTAHOBJICHUS,

e (opMupoBaHME U pa3BUTUE TPEACTABICHUNA O HAYYHBIX METOAaX
MO3HAHMS BEHIECTB U XUMHYECKUX PEAKIUA, HEOOXOIUMBIX JJIsi MPUOOpETEHUS
YMEHUU OPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMHUECKUX SIBIICHHM, MMEIOIINX
MECTO B MPUPO/JIC, B MPAKTUYECKON U MOBCETHEBHON KU3HU;

e Pa3BUTHE YMEHHU M CTIOCOOOB JIEITEIILHOCTH, CBS3aHHBIX C HAOIIOICHUEM
1 00BSICHEHHEM XMMHUYECKOTO HKCIIEPUMEHTA, COOJII0IEHUEM TIPaBMIl 0€30MMacHOT0
oOpalleHusl ¢ BEIeCTBaMHU.

Hapsiny c atum, comepskarenbHas XapakTepUCTHKA LIeNeH U 3a/1ay U3yYeHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojjaBaHud  XMMUM B OoJblied  cTermeHu  OTHAETCs  MpeAnoYTeHUe
NPAKTUYECKON KOMIIOHEHTE CojepXaHusi OOydeHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAOOpoM 3HaHUMW, a (YHKIMOHAIHLHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMU aKTUBHOTO TOJYYCHUS 3HAHUM U MPUMEHEHHS WX B PEaTbHOU KU3HU
JUTSL pEeUICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM Tpu uM3ydeHUW mpeaMera «XUMHUS» JTOMUHUPYIOIIEe
3HaYEHWE MPUOOPETAIOT TaKKE 1IEIH U 3a7a4H, KaK:

ajganTtanys oOydaromuxcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caMOo0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IMPUHITHIO T'PAMOTHBIX
peuIeHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue y O0OyYarONMIMXCS KIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIETEHI[MI), HMMEIOIIUX YHHBEPCAJIbHOE 3HAYEHUE JJISI Pa3JIMYHbIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMAaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUH



HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XUMUYECKHUX
MIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJAHYIO CPENY;

pa3BUTHE IO3HABATEIBbHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPUYECKHUX
CIOCOOHOCTEN 00yUaOIUXCS: CIIOCOOHOCTH CaMOCTOSTENIbHO TPUOOPETATh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BaTh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JJIsl MOMCKA U aHaju3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(DOpPMALIUU XUMHYECKOTO COJIEP KAHMS;

dbopmupoBaHue UM pa3BUTHE Y OOYYaIOIMIMXCS ACCOIMATUBHOIO U
JIOTUYECKOTO MBIIIEHUS, HaOMI0JaTENbHOCTH, COOPAHHOCTH, AaKKYpPaTHOCTH,
KOTOpbIE OCOOEHHO HEOOXOAUMBI, B YACTHOCTH, IIPH TJIAHUPOBAHUU U MIPOBEICHUU
XUMHYECKOTO SKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOOydaromuxcss YOEXKIEHHOCTH B T'yYMaHUCTUYECKON
HAIPaBJICHHOCTH XHWMHH, €€ BAXKHOM pOJIM B PELICHUU TI00aNbHBIX MpoOIeM
PaAIMOHAILHOTO MPUPOIOTIOIB30BAHMS, TIOTIOTHEHHSI YIHEPTreTUYECKUX PECYPCOB U
COXpAaHEHHUS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OepeKHOIro
OTHONICHHUS] K TPUPOJIE U CBOEMY 3J0POBBIO, a TaKkKe MNPUOOPETEHHUS OIbITa
UCIIOJIb30BAHUS TOJIYYCHHBIX 3HAHUW MJI TPUHATHS TPAMOTHBIX PEIICHUH B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B ydebHoM maHe cpemHero oOmiero oOpa3oBaHUS TPEAMET «XHUMUS
0a30BOro YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-Hay4HbIE
IPEIMETHI.

OO6miee 4yucnO 4YacoB, OTBEACHHBIX ISl M3Y4YCHHUS XUMHUHU, Ha 0a30BOM
ypOBHE cpeaHero odmiero obpasoBaHus, coctarBisieT 68 yacoB: B 10 kmacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 gac B Heemio).



COILEPKAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKO XUMMUH

[Ipenmer opraHn4ecKOM XUMUH: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAUECHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE MO0XkeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHM4YecKuX BemiecTB. ['omosiorusi, wu3oMmepus. XHUMHUYECKas CBsI3b B
OPraHUYEeCKUX COCAUHECHUSIX — OJJUHAPHBIC U KPATHBIEC CBA3U.

[IpencraBinenue o kiaccupuKaly OpraHnyeckux BemecTB. HomenknaTypa
OpraHUYEeCKUX COCIMHEHUN (CUCTeMaTUyecKas) W TPUBHAIBHBICE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCMEpPUMEHTAIbHbIC METO/bl HM3Y4YEHHUs BEIIECTB U HX MPEeBpallCHUMN:
O3HAaKOMJIEHHE C O00pa3laMu OpPraHWYeCKHMX BEIIECTB M MaTephajaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHUYEeCKUX BEIIECTB, HAONIOJCHHE U
OMHUCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAILLICHUIO OPTraHUYECKUX BEIIECTB
[P HarpeBaHuu (TU1aBjieHrue, 0OYTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHbI: COCTaB U CTPOEHHUE, TOMOJOTMYECKHH psaa. MeTraH M 3TaH —
NPOCTEHIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXJIEHHWE B TMPHUPOJE, TMOJIyYeHUEe W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUI psil. DTUIEH U MPOIMUIECH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATALlUU, OKHCICHUS W
NOJIMMEPHU3ALINH ), IOJTYYECHHE U IPUMEHEHHUE.

Ankanuensl: Oytamuen-1,3 u metmnOyranuen-1,3: cTpoeHue, BakHEHIINe
XUMUYECKHE CBOMCTBA (peakuusi nmoiuMepuszauuu). [lomydeHue CMHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKMHBI: COCTaB W OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKUH pS.
ALeTuneH — TOPOCTEHMIIWM MNPEACTABUTENb AJIKWUHOB: COCTaB, CTPOECHHUE,
duznyueckre 1 XUMHIECKHE CBOMCTBA (PEakIuy THAPUPOBAHUS, TAIIOTCHUPOBAHNS,
TUApATALINHI, TOPEHUS ), TOTYyUYEHUE U PUMEHEHUE.

Apenbl. benson: coctas, cTpoeHue, (GU3NYECKUE U XMMHUYECKHE CBOMCTBA
(peakuuu TaJoreHUpPOBaHUS W HUTPOBAHUSA), MOJy4YeHHE U MPUMEHEHUE. 10.1yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2AN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumeneHnue. TOKCUYHOCTD



apeHoOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble MCTOYHMKU YIVIEBOAOPOXOB. I[IpuponaHbIi ra3 v MOMYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUHM, KaTaauTH4YecKui), mnuponu3. I[IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITYy. KameHHbIN
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOJBl M3YYEHUS BEIIECTB M HUX IPEBPAILLCHUN:
O3HaKOMJIEHHE C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedptb» n  «Yroap», MOJIEIMpPOBAHME  MOJIEKYJI  YIJIEBOJOPONOB U
raJIOreHONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncienuss mo ypaBHEHHIO XHUMHYECKOM peakiuu (macchl, 00bEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN ).

Kucaopoaconepskamnue opranndecKue coeIJMHEHHUA

[IpenenbHble OJHOATOMHBIE CHOUPTBL. MeETaHOA M 3TAaHOJN: CTPOCHHE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pPEakiuu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHUE), NpUMEHEHHE. BoaopoaHble CBS3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHiCTBHE METAHOJIA M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  COHUPTHL. OJTWICHIJIMKOJIb W TJIUUEPUH: CTPOCHHUE,
¢uznueckre MW XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHBbIE cIUpTHI). JleilcTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimieprHa U 3TUICHTITUKOJIS.

deHoM: CTpOCHUE MOJICKYJBl, (GU3UYECKHE W XUMHYECKHE CBOWCTRBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpnernnsl U kemouwvl. DopManbIeTHl, AaUETaIbIETHUN: CTPOCHHUE,
¢u3nyeckne U XUMHYECKHE CBOWMCTBA (pEaKLMU OKUCICHHS UM BOCCTAHOBJICHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpeneibHbIe KapOOHOBBIE KHUCIOTHL. MypaBpuHas H
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHEe U XMMUYECKHEe CBOWCTBa (CBOMCTBA,
olmiue s Kiacca KUCIOT, Peakiys 3Tepu(HuKalum), MOJTy4eHHe U MPUMEHEHNE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBHE.

Cnoxuble 3(QUpPbl KaK MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['Hiaponu3
c0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb JKUPOB.



VYrneBogel: cocraB, Kiaccu(uKanmus — yrieBogoB  (MOHO-, M- H
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcugom menu(ll), oxucinenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman n nemnonosa kak npupoaHsie noauMepsl. CTpoeHne kpaxmana u
Henono3bl. Pu3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKlMsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUS BEIIECTB M HUX IPEBPAILCHUN:
npoBeJieHre, HaOJI0JIEHHEe W OINHUCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KauYe€CTBEHHbIE PEaKUUU OJHOATOMHBIX CHHUPTOB (OKUCIEHHE 3TaHOJa
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLIEPUHA C
ruapokcuom menu(Il)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBHe Kpaxmajia € HOJIOM),
pOBEJICHNE MPAKTUYECKON pabOThI: CBOWCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Bobruncienuss mo ypaBHEHMIO XHUMHYECKOM peakiuu (macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM NPOAYKTa PEaKIMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEUIECTB UM MPOJYKTOB PEAKIIIH).

A3zoTcoznepxkaniyue OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI KaK aM(OTepHbIe OpraHuyYecKue coequHeHus. Pu3zndeckue
U XMMHMYECKUE CBOMCTBA AMMHOKHMCIJIOT (Ha IpUMEpe TiuLuHA). bronorumdeckoe
3HaYEHUE aMUHOKUCIOT. [lenTuebl.

benkn Kak NpHUpOIHBIE BBICOKOMOJIEKYJIApHBIE coequHeHus. llepBuuHas,
BTOPUYHAs M TPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHUS BEIECTB M MX INPEBpPALCHUMN:
HaOJII0/ICHNE U ONKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATypalus OEIKOB IpU
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEIUHEHUI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJIEKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALINS.

OKCHEpUMEHTAJIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M MX INPEBpPALCHUMN:
O3HaKOMJIEHHE ¢ oOpa3liaMH NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXNpeaMETHBIX CBA3EH IPU U3YYECHUU OPraHUYECKON XUMUU
B 10 kjacce OCyLIECTBIIIETCS 4epe3 HCIOJIb30BAHUE KaK OOLIUX €CTECTBEHHO-
HAaYYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OOmue ecTeCTBEHHO-Hay4yHble TIOHATHUS: SBJIEHUWE, HAay4yHbIA (aKT,
TUIO0TE3a, 3aKOH, TEOpHs, aHalIu3, CHHTE3, KilacCU(pUKALMs, MNEPUOAUYHOCTD,
HaOJII0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIETIMPOBAHHUE.

O®usuka: MarTepusd, DOHEpPrusA, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opraHusM, Ouocdepa, oOMEH BEUIECTB B OpPraHHU3ME,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHEepasnbl, TOpHbIE MOPOIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILJIMBO,
peCypCehl.

TexHonorusi: NuUILEeBblE MNPOAYKTbI, OCHOBBI PALMOHAIBHOIO IIUTaHUS,
MOIOIIIME CPEICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHUE MpenapaTbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAS N HEOPTAHUYECKAA XUMUSA

TeopeTnueckne 0OCHOBbI XUMHH

XUMHUYECKUN BJeMeHT. AToM. Sapo artoma, H30TONBL. DJIEKTPOHHAS
000JI0YKa. DHEPreTuYecKue ypoBHU, TOJYPOBHU. ATOMHBIE OpOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelieNICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[Tepnoanueckuit 3akoH u [leproanyueckas cucTeMa XMMHYECKHUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NepUOANYECKOr0 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBA3b. BHIBI XUMHYECKOM CBSI3U
(KoBaJIEeHTHAs] HEMOJISIpHAST W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa30BaHWsA KOBAJICEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JTIOHOPHO-
akuenTopHbelil). BopopoaHnass cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYISIpHOTO W HEMOJEKYJISIPHOTO  CTPOEHHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TonsaTne o gucnepcHeIX cucteMax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10Jis1 BEILIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIMHCHUH. Homenknatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumudeckass peakinus. Knaccudukamuss XUMHUYECKUX — peakiuid B
HEOPraHWYECKON M OPraHMYECKONW XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUSI SHEPTUM TTPU XUMUUECKUX PEAKIIHSX.

CKopocTh peakinu, e€ 3aBUCUMMOCTb OT Pa3iHuHbIX (pakTopoB. OOpaTHMbIe
peakuur. XHUMHYECKOE paBHOBecue. DaKTOPHI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponuTuyeckas auccorumaius. CuibHble W CiaOble AJIEKTPOJIUTHI.
Cpena BOIHBIX paCTBOPOB BEIIECTB: KUCIasA, HEUTpaIbHasl, IIEJI0UHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEpUMEHTAIbHBIE METO/bl HM3Y4YEHHUS BEIIECTB W HX MPEBpallCHUN:
neMoHcTpanusa Taonui «llepuoandeckas cucremMa XUMUYecKux snemeHToB J[. .
MeHnneneeBay, H3ydeHHE MOJeNield KPUCTAUIMUYECKUX PEHIETOK, HAOIIOICHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTall3aTOpa, OMPEACICHNE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEaKIMd HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOPOB HA CKOPOCTh
XUMHUYECKOU PEaKIAN.

Pacuérurnle 3amaun.

Pacu€Tel 1O ypaBHEHMSIM XMMHUYECKHX pEAaKIUHA, B TOM YHCIE
TEPMOXUMHYECKHUE PACUEThl, PACUYETHI C HMCIIOJIb30BAHUEM MOHATHS «MacCOBas
JIOJISL BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraisioB B Ilepuoanueckoit  cucreme
xumudeckux snemeHtoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
®u3nuyYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/uIOB (Ha MpuMepe
KHCJIOpPOJIa, cephl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BaXXHEHIIIMX HEMETAJUIOB (TaJIOTEHOB, CEPhI, a30Ta,
docchopa, yrimeponra M KpEeMHHSI) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOJICPIKAIINX KUCIOT, BOJOPOIHBIX COCTUHECHUI).

[IprMeHeHNE BaXKHENINX HEMETAJIOB U UX COCTUHEHHUIM.



Meramuisl. Ilonoxenue MeraiuioB B Ilepuoguyeckon cucteMe XUMHUYECKUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrijiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHUA METAJIOB.

XUMHUYECKUE CBOWCTBA BAXXHEUIIUX METAJUIOB (HATPUM, KaJIUM, KaJlbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

O6mue crocoObl MoJIy4eHUsT MeTauioB. [IpuMeHeHrne MeTaljioB B OBITY H
TEXHUKE.

OKCIEPUMEHTAIbHBIE METO/bl HM3Y4Y€HUS BEIIECTB W HX MPEBPAIICHUN:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», O00Opa3llOB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWE M OINUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYei, KaueCTBEHHbIE PEaKIIMU Ha KAaTHOHBI METAJJIOB).

PacuétHrie 3agaun.

Pacuéter macchl BemecTBa UM o0bEéMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Tel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJTHO
U3 BEIECTB UMEET IPUMECH.

XUMUS U )KM3Hb

Ponp xuMum B oOecrieueHUH HKOJOTHUYECKON, SHEPreTUYECKOW U MUIIECBON
0€301acCHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnenuss o0 OOMUMX HAYYHBIX MPUHIUINAX [POMBIIUICHHOTO
MIOJIYYEHHS BAXKHEUIIINX BEIIECTB.

YemoBek B MHpE BEHIECTB M MATEPHUAIOB: BAXXHEHIIHUE CTPOUTEIbHBIE
MaTepualibl, KOHCTPYKIMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs 3JCKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
ya00peHus.

XuMHSL U 3J0pOBbE YEJIOBEKA: IPAaBUJIA HMCIIOJb30BAHUA JIEKAPCTBEHHBIX
MpernapaToB, MpaBujaa 0€30MaCHOTO MCIIOJIB30BAHUS MpPENapaToB OBITOBON XUMUU
B IOBCEHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3U.

Peanuzammst MeXmOpeaIMETHBIX  CBSI3eM TpU  HM3YyYEHUW OOmed w
HEOpraHn4YecKkor xuMuu B 11 Kitacce oCcymecTBIsAETCA Yepe3 UCIOJIb30BaHUE KaAK
OOIMX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHH, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6mue ecTecTBEHHO-HAYYHbBIC MOHSATHS: HAaydHBIA (DaKT, TUIOTE3a, 3aKOH,
TeOpHus, aHaJM3, CHUHTE3, Kiaccu(uKalus, TEepUOJIUIYHOCTh, HaOJIOICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJIICHHUE.



dusnka: MaTepusi, SHEPTHS, Macca, aToM, DIICKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOTI, PATHOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3MYECKUE BEITWYUHBI U CIIUHUIIBI WX
WU3MEPEHUs, CKOPOCTb.

buonorusi: knerka, oOpraHusM, OJKocucTema, Ouocdepa, Makpo- Hu
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3ME.

I'eorpadusi: MUHEpaBI, TOPHBIC MTOPOIBI, MTOJICE3HBIC UCKOMIAEMBIE, TOTUTHRO,
PECYpCHI.

TexHOMOrus: XUMHUYECKass IPOMBIIINICHHOCTh, METAJUTYPTHs, TIPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIoOB,
AJIEKTPOHHAS MMPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa30oBaHus SBISIETCS] CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBHMM € CHCTEMHO-JEATEIBHOCTHBIM TMOAXOJI0M B CTPYKTypeE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOUIUMHUCS POCCUUCKON TPaKIAHCKONW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUI JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPAJUIINI 0a30BON HAYKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMs;

HaJIMYKe MPAaBOCO3HAHUS SKOJIOTUYECKON KYJIBTYpPhI U CIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHUS MpeaMera «XUMUs» JOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMUd POCCUICKOTO TPa)XJAAaHCKOTO OOIIEeCTBa, MPUHATHIMHU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIECcCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSA W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XUMHSI» OTPaKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTUYECKON JIEITETbHOCTH
OoOy4JaromuXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HaHUS  OOy4YarOUIMMUCS ~ CBOMX  KOHCTUTYLUHMOHHBIX  MpaB U
00S13aHHOCTEH, YBAXKCHUS K 3aKOHY U MPABOMOPAIKY;

MPEACTAaBICHUS. O COLMAIBHBIX HOpPMaxX U TMpaBUiiaX MEXJIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKON JEATEIbHOCTH TMpU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEHICHUU Y4YEOHBIX W TMO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMMATh W NPUHUMATh MOTHUBBI, HaMEPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ Pa3IMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIICHHS K MCTOPUUECKOMY M HAaydYHOMY HaCIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOCHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpEeCa M TI03HABATEIbHBIX MOTHBOB B TMOJYYEHHH W TOCICIYIOIIEM
aHaau3e MH(pOpMaIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH  OIICHUBATh  CHUTYallMHM, CBSI3aHHBIE C XUMHYECKUMH
ABJICHUSIMH, U NPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYACh HAa MOpPaIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIAEHUE M MOCTYNKH CBOMX TOBApHILEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3ITUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS [IEHHOCTEH 3J0poBOro M 0€30MacHOro ob0pasza IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

cOOMIO/IeHUsT TpaBUI OE30macHOTO OOpalieHusi ¢ BeIecTBaMH B OBITY,
IMOBCETHEBHOM KW3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHUSI UEHHOCTH NpaBUJl HMHAUBUIYAIBHOTO U  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS TMOCJEACTBUN U HENPUATUSA BPEAHBIX NPUBBIUEK (yHOTpeOIEHUS
aJIKOTOJIsl, HAPKOTHUKOB, KYpEeHUs );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTM B  Y4€OHO-HCCIEeI0BaTEIbCKON
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4yacTHE B PEIICHUU NPAKTUYECKUX 3ajay
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY U3YUYEHHUIO NMpodeccuil pa3iInuHoro poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHUAYAJIbHOW TPACKTOPUU
oOpaszoBanus, Oyaymiel mnpodeccur U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTeN 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 1e71ecO00pa3HOr0 OTHOIICHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHUSI )KMU3HU HA 3eMJIE;

MOHUMAaHUSI TJIOOATBHOTO XapakKTepa HSKOJOTHYECKHX MPOOJeM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJI30BAHUS JOCTHXKCHUN XUMUU  JJIs
peIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HENPUATHS JCHCTBUN, TMPUHOCAIIUX BpEJ OKPYXKAIOIICH
IPUPOJTHON cpesie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEHCTBUHN U TIPEJOTBPAIIATH UX;

HaJU4US ~ Pa3BUTOrO  JKOJIOTMYECKOTO  MBIIUJICHUS,  AKOJOTHYECKOM
KyJIbTYpbl, ONBITA JESITEJIBHOCTH HKOJOTMYECKONM HAIpPABICHHOCTH, YMEHHS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM MU COLMAJIBHOMN
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAaHUS CHeHU(PUKH XUMUU KaK HayKd, OCO3HaHHS €€ poiu B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOLIEM MHUPE KaK O €JUHCTBE MPUPOJbI U YEIIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B 0CO0OOM 3HAYMMOCTH XUMHUU JJIi COBPEMEHHOM
UMBWIH3ALMK: B €€ TyMaHUCTUYECKON HAMpaBIIEHHOCTH W BaXXHOM PO B
CO37aHNM HOBOHM 0a3bl MaTepUANTBHOU KYJIBTYPHI, PEIICHUHU TI00aTbHBIX TTPOOIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOM IKHU3HU KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTHU: TOHUMAaHUSI CYUIHOCTH METO0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAlOUIEro Mupa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB UM MMEIOUIMXCS JaHHBIX C UENbI0 IMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

FOTOBHOCTM M  CIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN 1O XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSM TpyJa B pa3iIMuHBIX cepax mpodheccuoHaIbHON
NEATEITbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTaHpeleeTHme PE3YIbTAThl OCBOCHUA y‘{€6HOI‘O npeamMeTa «XuUMHSI» Ha
YPOBHEC CPCAHCTO O6HICFO 06pa3OBaHI/I$I BKJIFOYAIOT:

3Ha4YUMBbIC JJIA (1)0pMI/Ip0BaHI/I$I MHUPOBO33pPCHUA 06yqafoumxc51
MCKIUCHUITIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHSA, OTPAXKAIOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA U CHGHI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC Il@ﬁCTBPISI (HO3HaBaT€JII>HBIe, KOMMYHUKAaTHBHBIC,

PETYISATUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CITOCOOHOCTH oOyJarommuxcs HCIIO0JIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M YHUBEpCAJbHBIC yueOHBIC
JNEUCTBUA B ITI03HABATEIILHOW U COLIMAJILHOUN IIPAKTHUKE.

MeranpeaMeTHble pe3ysbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIBHBIMU
y9eOHBIMM  TI03HABATCILHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMHU
JICVUCTBUSIMU.

OBiagenue YHUBEPCAJIbHBIMU yueOHBIMH MO3HABATEJIbHBIMHU
AEeCTBUAMM:

1) 0a30BbI€e JTOrHYeCKHe AeHCTBUS:

caMoCTOsITeIbHO  (OPMYIHPOBATH M aKTyaJU3UpOBaTHL  MOpoOiIEMY,
BCECTOPOHHE €€ pacCcMaTpuUBaTh;

ONpeAesaTh LENU JCATEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH UX
JOCTUKEHUS, COOTHOCHUTB PE3YJIBTATHI AEATEIBHOCTH C MMOCTABJICHHBIMU LIEIISIMU;



HCMOJIb30BAaTh MPU OCBOCHHM 3HAHHWI MPUEMBI JOTMYECKOTO MBILIIJICHUS —
BBIJICIIATh XAPAKTEPHBIC NMPU3HAKU TOHSITUA U YCTAHABIMBATH MX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAHUS W KPUTEPUU IS KJIacCU(PUKalMKU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIUBATh MPUUYMHHO-CIECACTBEHHBIE CBSI3M MEXIY HU3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIC, JIEAyKTHUBHBIC, IO
AQHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B paccMaTpPUBAEMBIX
SBJICHUSX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIONB3YEMbIE B XUMUKM CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUecKkas ¢opMmysa, ypaBHEHHE XUMHYECKOMN
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTHYCCKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IEHCTBUS:

BJIAJE€Th OCHOBAMHM METOJOB HAy4YHOI'O IMO3HAHMS BEIIECTB U XUMHUYECKUX
peaKiuu;

dopMynupoBaTh  LENTM U  3a7a4d  KMCCIICIOBAHUS,  HCIIOJIb30BATh
MIOCTABJICHHBIE M CAMOCTOSITENIbHO CGHOPMYIMPOBAHHBIE BOMPOCHI B KadecTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI ISl (DOPMUPOBAaHMS THUIOTE3bl MO MPOBEPKE
PaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOATEJIBHOIO IUIAHUPOBAHUS W IPOBEIACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro  pe3ysbTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB HCCIICOBAHUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJACIAHHON padoTe;

NpUOOpETaTh OMBIT YYEHWYECKOHW HCCIEAOBATENLCKOW H  MPOEKTHOM
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIBHOMY
[IOMCKY METOJOB pELICHUS NPAKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3IMYHbIX
METOJIOB NO3HAHMUSL.

3) pabora ¢ uHpopMmaumeii:

OPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHHKAX WHMopmaruu (HAyIHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHHUs, CIPaBOYHbIE MOCOOUS,
pecypcel MlHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BHIOB U (OpM
MPEICTABJIEHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 151
HENPOTUBOPEYNUBOCTb;



dbopMynUpOBaTh 3aMPOCHl U MPUMEHSITh Pa3IMYHbIE METOJbl MPU MOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON IS BBINIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

NpuoOpeTaTh OMBIT HCIOJIB30BaHUA HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIIbBHYIO  (OpMy  TpeACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIA S3BIK B KAueCTBE CpPEACTBA NpU paboTe C
XUMUYECKOW HWH(OOpMalMel: NPUMEHSATh MEXNpeaAMeTHbIe ((du3nyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHUE CpEICTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JeHCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOIl TEMbI B XO/I€ AMAJIOTA U/WIIH
JTUCKYCCUM,  BBICKa3blBaTh  HWJACH, (OPMYIUPOBATH CBOU  MPEIJIOKCHHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C TPE3CHTAIMEH pPEe3yJIbTAaTOB MO3HABATEIIHLHON NESITEIHHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMHM TIPH BHITIOJIHCHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN MyTEM COTJIACOBAHUS IMO3HIMA B
X071e 00CYX/IeHHs] 1 OOMEHa MHEHUSMH.

OBiajieHUe YHUBEPCAJTbHBIMH PEryJISTUBHBIMHU NeHCTBUAMM:

CaMOCTOSATENIbHO IJIAHUPOBATh U OCYIIECTBISATH CBOIO TO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alllTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHWU Y4YEeOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIIUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JESTEILHOCTH HA OCHOBE CaMOaHaIu3a
Y CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHbie pe3ynabTaThl OCBOCHHMS Kypca «OpraHuueckas XUMUS»
OTpa)XaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUNA O XHMHYECKOM  COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHHUM SIBJICHUM
npupoasl, B (HOPMHUPOBAHUM MBIIUICHUS W KYJAbTYpPbl  JHUYHOCTH, €€



(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MTPAKTUUECKUX 3a71a4
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHUM, KOTOpas  BKIKOYAET:
OCHOBOIIOJIATaIONINE TOHATUS (XUMUYECKUH DJIEMEHT, aToM, JJEKTPOHHAas
000J104YKa aTomMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKASI
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIApPHBIH O00BEM, YIJIEPOJIHBIN CKeNleT, (yHKIHUOHAIbHAs TpyIIa,
pajuKai, U30MeEpUsi, U30MEPbI, TOMOJOTHYECKUN PsiJl, TOMOJIOTH, YII€BOJIOPOIbI,
KHCJIOPOJI M a30TCOAEPKAIINE COCAUHEHHS, MOHOMED, IOJMMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TCOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHMS,
JIe)KalllMe B OCHOBE TOHUMAHMUS MPUUYMHHOCTA M CHUCTEMHOCTH XUMHUUYECKHUX
SBJICHUHN, (PAKTONOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, IMOJYYCHUH U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHWX BEHIECTB B OBITY H
MPAKTUYECKOM JAEATEIIbHOCTH YETIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC MPU3HAKH TMOHSITHH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUM HCIIOJIB30BATh XUMHUYECKYI0 CHUMBOJIMKY IS
COCTaBIICHHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHUMHUYECKHX PEaKIHid,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JJISl WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJICKHOCTh HM3yUYEHHBIX
OpraHWYECKUX BEHIECTB IO HUX COCTaBY U CTPOEHUIO K OINPEAeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHUN (yrieBOAOPOAbI, KHUCIOPOI U a30TCOACpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUs), J1aBaTh WM Ha3BaHHUS IO
cucreMarnueckoii HoMmeHknatype (IUPAC), a Takxke NpuUBOAUTH TpUBUAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHUYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHOoN, (opMasibIerus, ameTaabIerul, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KACIJIOTA, OJICMHOBAs KMCJI0Ta, CTEAPUHOBAsA KUCJIOTA, TJIFOKO34a,
bpyKTO3a, Kpaxmal, MeJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh yMEHHUS ONPENETATh BHIBI XUMHYECKOW CBS3H B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHPOBAHHOCTh YMEHHUS TPUMEHATHh TOJIOKCHHSI TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. bytiiepoBa 1151 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTABA U CTPOCHUS; 3aKOH COXPAHEHHS MACCHI BEILIECTB;



c(hOpMUPOBAHHOCTh ~ YMEHHMIl  XapaKTE€pU30BaTh  COCTaB, CTPOCHHUE,
dbu3MYecKkue U XMMHMYECKHME CBOWCTBA TUIHMYHBIX NPEACTABUTENEH pa3IUUHBIX
KJIaCCOB OPraHMYECKHUX BELIECTB (METaH, 9TaH, STUJICH, MPOIMWICH, alleTUJICH,
Oyranuen-1,3, metmwnOyraauen-1,3, GeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTH]l, MypaBbHUHAsE M YKCYCHasl KUCIOTHI, TJIIOKO3a,
KpaxMmall, IIeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTA), WIUTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKUX PEaKIUi C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYT;

c(hopMUPOBAHHOCTH yMEHUS XapaKTepU30BaTh HUCTOYHUKH
yIIEBOJOPOJHOTO ChIphs (HEe(dTh, MPUPOAHBIN Ta3, Yrojib), CIOCOOBI UX
nepepaboTKH ¥ MPAKTUYECKOE MPUMEHEHUE MPOYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYUCICHUSA 10 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMaA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakIuu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKIIUH );

c(hOpMUPOBAHHOCTh YMEHHUH BIIaJIeTh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJaX HayYHOTO MO3HAHMS, UCIIOJIB3YEMBIX B XUMHUHU TIPU U3YYCHUU BEIIESCTB U
XUMUYECKUX SBJIICHUHN (HAOJI0/ICHHE, U3MEPEHUE, DKCIICPUMEHT, MOJICTTMPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS I TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

chOpMHPOBAaHHOCT, ~ YMEHHMH  coONIoAaTh  MpaBWia  IOJb30BAHUS
XUMHYECKOW TOCyloH U J1abopaTopHbIM O0OpYyIOBaHHEM, a Takke IpaBuia
oOpalieHusi ¢ BEHIECTBAMU B COOTBETCTBMM C MHCTPYKIUSIMH IO BBIMOIHEHUIO
71a60paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHHUH IUTAHHUPOBATH U BBIMOIHATH XUMHYECKUHN
HKCIIEPUMEHT (TIPEeBpaIeHUs] OPTaHUYECKUX BEUIECTB IPU HATPEBAHUHU, MTOJIYUCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIMU OpPraHHYEeCKUX
BEIECTB, JCHATYypalus OENKOB MPH HArpeBaHWM, IIBETHHIC pPEaKIMH OEJIKOB) B
COOTBETCTBMM C TMpaBUJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTh PE3yIbTAThI
XUMHYECKOTO HKCIIEpUMEHTa B (OpME 3amucH YpPaBHEHUN COOTBETCTBYIOIIUX
peakiuii u (GOopMyJIHPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHYECKH AHAIU3UPOBATH XUMHYECKYIO
uHOpPMAINIO, TOy4aeMyK0 U3 pa3HBIX KCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHdopmarm, IHTepHET U ApyTHX);

chOpMHPOBAHHOCT, ~ YMEHHUW  COONIOJATh  MpaBWIa  IKOJIOTHYECKH
1enecooOpa3HoOro MOBEJAEHUST B ObITY W TPYJAOBOM JESTEIBHOCTH B UEIAX
COXpaHEHHMsI CBOErO 3JI0POBbSl U OKPYXAIOIIEH HPUPOJHON Cpejbl, OCO3HABAThH



OMAaCHOCTh BO3JICHCTBUS HA >KUBBIC OPraHW3Mbl ONPEACIEHHBIX OPraHUYECKUX
BelllecTB, moHumMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax CHocoObl
YMEHBUICHHUS W NPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBUS HAa OpPraHU3M
YeJIOBEKA;

JUIsl OOYYaroIIUXCsl C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS: YMEHUE
MIPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUI;

JUISL CJENBbIX U CIA0OBUIAIIMX OOYyYaIOIMMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.

11 KIIACC

[IpenmerHbie pe3ynabTaThl OCBOCHUS Kypca «OOmias W HeopraHuyeckas
XUMUSI» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTb  TPEJCTABICHUM: O XUMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUHU SIBJICHUU
npuposbl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYECKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKUX  3HAHWH, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIAraloIue TMOHATUS (XUMUYECKHI 3JE€MEHT, aToM, HM30Tom, s-, p-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIN O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALINYECKAs peIIETKa,
TUMBl ~XUMUYECKHUX  PEaKlUi, pacTBOp, DJIECKTPOJMTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJIUTUYECKAsT JIUCCOIMAIINSA, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW pPEaKIMyi, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoanyeckuii 3akoH [I. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3BIK XUMUH,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JAEATCIHLHOCTH YETIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHM BBISBISATH XapaKTepHBIC NMPU3HAKHA TTOHSTHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUM HEOPTraHWYECKHUX BEIIECTB U UX MPEBPAILCHHUI;

c(hopMHUPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XWMHYECKYIO CHMBOJIUKY IS
cocTaBiicHUs (QopMyl BEIIECTB U  ypPaBHEHUW  XHMHYECKHUX  PEAKIIHH,



cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
W3BECTb, HETAIIEHAS] U3BECTh, MTUTHEBAs COJA, TUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUW  OMNpENEesiTh BaJCHTHOCTh U  CTEICHb
OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB B COCIUHEHUAX PA3JIUYHOrO COCTABA, BUJ
XUMUYECKOW CBsI3M (KOBaJEHTHAasl, HOHHAs, MeTaJUIM4ecKasi, BOJIOpOJHAas) B
COCIMHEHUAX, TUI KPUCTAIUTMYECKONU PelIETKH KOHKPETHOTO BelllecTBa (aToMHas,
MOJIEKYJISIpHAsi, MOHHAsI, METAJUTMYECKasi), XapaKTep CpeAbl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COETMHECHU;

c(hopMUPOBAaHHOCTH YMEHUU yCTaHaBIIMBAaTh MPUHAIIC)KHOCTh
HEOPraHMYECKUX BEIIECTB IO HUX COCTaBYy K OMNPENCIEHHOMY Kiaccy/Tpymime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUU PACKPBhIBATh CMBICI MEPHUOJMUYECKOTO 3aKOHA
J. W. MeHneneeBa W JAEMOHCTPUPOBATH  €r0  CUCTEMATHU3UPYIONIYIO,
OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHMH XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoir CUCTEMBI
xumuyeckux sneMmeHToB /. M. MeHaeneeBa, MCHONb3ysd MHOHATUSA «S-, p-, d-
AIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHU, OOBSCHATD
3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XMMHMUYECKUX 3JIEMEHTOB M UX COCIUHECHHI
110 mepuojiam U rpynmam llepuoandyeckon cucteMbl XUMHYECKUX dseMeHTOB 1. U.
Menpeneena;

chOpMHUPOBAHHOCTh yYMEHUM  XapakTepHU30BaTh (ONMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PAa3IUYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKON CBSI3M MEXKIYy HEOPraHUYECKUMH
BEILECTBAMU C TOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHE PEAKIIUU T10
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEArHpPYIOIIUX BEIIECTB, TEILNIOBOMY
addekTy peakiuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JIECMEHTOB, O0OpPaTUMOCTH
peaKiny, y4acTHIO KaTaIu3aTopa);

c(hOpMHPOBAHHOCTh YMEHHUM COCTABJIATh YPABHEHUS PEAKIMN pPa3TUIHBIX
THUIIOB, TIOJIHBIE ¥ COKPAILIEHHBIE YPABHEHHUS pEaKIUii HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIUH UAYT JO KOHIA;

c(hOpPMHPOBAHHOCTh yYMEHUH TIPOBOJUTH PEAKIIUH, TOITBEPKIAAIOIIUE
Ka4eCTBEHHBI COCTaB pA3JMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABAaTh
ONBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIECTB;



c(hOpMHPOBAHHOCTh YMEHHUU PACKPHIBATh CYIIHOCTH  OKHCIUTEIBHO-
BOCCTAaHOBHUTEIIHHBIX PEAKIUN TOCPEACTBOM COCTABJICHHS JJICKTPOHHOTO OanaHca
3TUX PEaKLUN;

chOpPMHPOBAHHOCTh ~ YMEHUH  OOBACHATH  3aBUCUMOCTH  CKOPOCTH
XAMHYECKOM pPEaKIMu OT Pa3jIMYHbIX (DAKTOPOB; XapakTep CMEIICHUS
XHMHYECKOTO PAaBHOBECHsI B 3aBHCHMOCTH OT BHEIIHETO BO3ACHCTBHUS (TIPHHITHIT
Jle lllaTenwe);

c(hOpPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHUMHYECKHE IPOIIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMax XUMHIECKOTO TIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUH IPOBOJIUTH BBIYUCIICHHS C HCIIOJIb30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJI BEIIECTBA B pacTBOpe», 0OBEMHBIX OTHOIICHUH Ta30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MACCe MU O0BEMY OJIHOTO M3 yYAaCTBYIOIIMX B PEaKIMU
BEIICCTB, TEIUIOBOTO 3(¢eKTa peakIMi Ha OCHOBE 3aKOHOB COXPAHCHHS MAacCChI
BEIICCTB, PEBPAICHUS U COXPAaHSHUS YHEPTHH;

chOpMHPOBAHHOCTh  YMCHHMH  COOJNIOAaTh  MpaBWiIa  IOJBb30BaHUS
XUMHYECKOW TOCyloW U JabopaTopHbIM O0OpYyIOBaHHEM, a TakkKe IpaBuia
oOpalieHusi ¢ BEIECTBAMU B COOTBETCTBHHM C WHCTPYKIMSIMHU IO BBITOJHEHUIO
71a60paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUH IUTAHHUPOBATH U BBIMOIHATH XUMHUYECKUH
HKCIIEPUMEHT (pa3okKeHUEe MEePOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
OTIpEJICTICHHE Cpeabl PACTBOPOB BEIIECTB C TOMOIIBIO  YHUBEPCAIHHOTO
WHANKATOPA, BIUSHHUE PA3THUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlnd,
peakuuu MOHHOTO OOMEHa, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, Ha KaTUOH aMMOHHUS, PELICHUE HKCIIEPUMEHTATBHBIX 3a/ad IO
temaM «Metamibel» u «HemeTtamnel») B COOTBETCTBUU C TPABUJIAMU TEXHUKHU
0e30macHOCTH TP OOpaIIEHUH C BEIIeCTBAaMHU M JaOOPaTOPHBIM 00OPYIOBAHUEM,
MPEACTaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepuMeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX pEaKlUid U (OPMYIHpPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHPOBAHHOCTh YMEHHH KPUTHYECKHA aHAIU3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TOJNy4aeMyl) U3 pa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIu, IHTepHET U ApyTux);

chOpMHPOBAHHOCTHh ~ YMEHWUW  COONIOJATh  MpaBWa  IKOJIOTHUYECKH
11eJIeCO00pa3HOTO TOBEJAEHUSI B OBITY W TPYIOBOM NEATETHHOCTH B IIEJSAX
COXPAaHEHHUSI CBOETO 3JI0POBBSI M OKPYXKAIOMIEH MPUPOIHON Cpebl, OCO3HABATH
OITACHOCTH BO3JICHCTBUS HA KUBBIC OPTAHU3MBI OTIPEICTIEHHBIX BEIIECTB, TOHUMAS



cvbeicn mokasarenst IIJIK, TOSCHATP Ha TpuUMeEpax CHOCOObI yYMCHBIICHHS W
MPEIOTBPANICHHSI KX BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M YETIOBEKA;

JUTsE 00YYaroNIuXCsl ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3]IOPOBBSI: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHS BEIICCTB H
XUMHYECKHUX SIBJICHUM;

JUISL CJENbIX U CIa0OBUIAIIMUX OOYyYaIOIIMXCS: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
NPorpamMmbl Bcero Komrpoaemueie | Hpakririeckue o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
Pa3nen 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Paspnen 2. Yriesogopoabl
2.1 [IpenenbHble YrIeBOIOPOIbI — AJIKaHBI. 2
29 HenpenenbHble yrieBo10pObl: AKEHBI, 6 1
AJKaJUEHBbI, AIKUHBI.
2.3 ApOMaTHYECKHUE YTIIIE€BOIOPO/IBI. 2
24 [IpupoHbIE ICTOUYHUKH YTJIEBOIOPOJIOB U 3 1
UX mepepadoTKa.
Hroro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuprtel. Oenod. 3
30 Anbaerunbsl. KapOOHOBBIE KUCIIOTHI. 7 1
CrnoxHble 3(upsbl.
3.3 Yrnesosbl. 3 1
Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OpPraHu4eCKue COCAUHECHUSA

4.1 AMuHBI. AMUHOKHCIIOTHL. benku. 3
Hroro no pazgeny 3
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA
5.1 [Tnactmaccel. Kayuyku. Bosokha. 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2
11 KIIACC
KonuvecTBo yacos JJIEKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM
Ne n/n HpOrpAMMES Kontpoabnble | Ilpaktnueckne | (uupponbie)
Bcero padoTsI padoThI odpa3oBaTe/bHbIE
pecypcsbl
Pasznen 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoauueckuii 3aKkoH
1.1 u Ilepronnueckas cucTeMa XUMHYECKUX 3
anemeHToB JI. 1. Meneneera.
12 Crpoenue BemiectBa. MHOTooOpasue 4
' BEIIIECTB.
1.3 XUMHUYECKUE PEAKIINH. 6 1
Wroro no pazgeny 13
Pa3nen 2. Heopranuveckasi Xumust
2.1 MeTtannsl. 1
2.2 Hemeramnsl. 9 1




CBs3b HCOPraHN4YCCKUX U OPraHn4CCKUX

2.3 2
BEIIECTB.
Hroro no pazneny 17
Paznea 3. XumMus u :KM3HL
3.1 XUMHS U KU3HbB. 4
Hroro no pasgeny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
N KoiuyecTBo yacos DJIeKTPOHHbIE
: undposbie
n/n Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypest
| [Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHE, |
pa3BUTHE U 3HAUYEHUE.
) Teopust cTpoeHHsI OpraHM4ecKUX coequHeHut A. M. |
BbytnepoBa, €€ OCHOBHBIE TIOJIOKEHHS.
[IpencraBnenue o KI1acCUPUKAIMA OPTAHUIECKUX
3 BemecTB. HoMeHkmarypa (cucreMarnueckasi) u 1
TpPUBHAJIbHbIE HA3BAaHUS OPTraHUYECKUX BELIECTB.
4 AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUN PAI. 1
5 MertaH u 3TaH — OpOCTEeUIINE TPEACTABUTEIHN |
AJIKAHOB.
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA. 1
7 OTUJIEH U NIPOINUJIEH — MPOCTEHUIINE PEACTABUTENH 1
AJIKEHOB.
g [Ipaktrueckas padota Ne 1. «IlomydueHue sTriIeHa U | 1
W3y4YEHUE €ro CBOMCTBY.
9 Ankaauensl. byraguen-1,3 u metminOyraauen-1,3. |
[TonyyeHue CUHTETUYECKOTO KayuyKa U PE3UHBI.
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI,
10 TOMOJIOTHYECKUHN Psil. ALETHIEH — IPOCTEHILNI 1
IIPEICTaBUTEND AJIKUHOB.
11 Beluncienus o ypaBHEHUIO XUMUUECKOW PEaKIUHU. 1




12 ApeHbl: 6eH3011 ¥ TOyoJl. TOKCHYHOCTh apEeHOB.

13 I'eneTnyeckas CBs3b yrieBoaOpPOIOB,
MPUHAUIEKALIUX K Pa3IMYHBIM KJIaccaM.
[IpupoaHbIE UICTOYHUKH YIIIEBOIOPOIOB: IPUPOIHBIN

14 ra3 ¥ MOIyTHbIC HEPTSIHBIC ra3bl, HEPTH U MPOTYKTHI
e€ mepepaboTKH.

[IpupoHbIE HCTOYHUKH YIIIEBOIOPOIOB: IPUPOIHBIN

15 ra3 u MoIyTHbIe HEPTIHbIE Ta3bl, HEPTb U MPOTYKTHI
e€ mepepaboTKHu.

16 KonTtponbHas padoTa no pasaeny «YTiIeBOI0POIAbD).

17 [IpenenbHbIE 0THOATOMHBIE CITUPTHI: METAHOI U
aTaHoJ. BomopoaHas cBs3b.

18 MHOroaTroMHbIE CHUPTHI: TUIEHIIIUKOIb U TJIULEPHH.

19 @deHoJI: CTPOEHUE MOJIEKYIBL, (PU3NYECKHUE U
XMMHYECKHE CBOMCTBA, IPUMEHEHHUE.

20 Anpaerunbl: GopMabACTH U alleTAIbACTH. ALIETOH.

o1 OnHOOCHOBHBIE ITpeJiesIbHbIE KAPOOHOBBIE KUCIIOTHI:
MYpPaBbHHAs U YKCYCHasl.

2 [IpakTuueckas padota Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KUCIIOTBD».

3 CreapuHOBast U 0JIEMHOBAs KUCJIOTHI, KaK
MPEICTaBUTENN BBICHINX KAPOOHOBBIX KUCIIOT.

24 MBbL1a Kak COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE IEHCTBUE.

)5 CrnoxHble 3(hupbl KaKk TPOU3BOIHbIE KAPOOHOBBIX
KUACIOT. ['U1ponn3 cinoxHbIX 3UpoB.

26 XKupsl: ruaponan3, npuMeHeHrne, OuoJoruyeckas poib

AKHUPOB.




7 VYraeBosl: cocTaB, kiaccuukanus. Baxxueimue 1
MIPEJICTAaBUTENH: TIIF0K03a, PPYKTO3a, caxaposa.
28 Kpaxman u nemirono3a Kak IpupoJHble MOJIUMEPBI. 1
29 KoHnTponsHas paborta 1o pasaeny | |
«Kucnopozcoaepxaiime OpraHuuecKre COeIMHECHUD.
30 AMVHBI: METHUJIAMHUH Y aHUJIUH. 1
31 AMMHOKHUCIIOTHI Kak aM(pOTEPHBIE OPraHNIECKUE |
COCIMHEHUS, X OMoJIoTHYecKoe 3HaueHue. [lenTumbr.
1 benku kak mpupoHBIe BEICOKOMOJICKYIISIPHBIC 1
COCTMHEHUSI.
1 OcHOBHBIE TIOHATHSI XUMHH BHICOKOMOJIEKYIISIPHBIX 1
COCTMHEHUH.
34 OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYISIPHBIX |
coenuHenui. [InmacTMaccel, Kaydyku, BOJIOKHA.
OBILIEE KOJIMYECTBO YACOB I1IO I[TPOITPAMME 34 2 2
11 KUIIACC
N Kosan4yecTBo 4acos JJIeKTPOHHBbIE
] uugpoBbie
n/n Tema ypoka KonrTpoabubie | IlpakTnueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes!
| XUMHUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs |
KOH(uUrypamus aToMoB.
[Tepuonnueckuii 3akoH u Ilepuoanueckas cucrema
2 xuMmuueckux 3neMmeHToB J[. . MeHeneeBa, ux cBA3b C 1
COBPEMEHHOU TeOpuel CTPOECHUS aTOMOB.
3 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX 1




3JIEMEHTOB U UX COCAUHEHUN 110 IPYIIIAM U IIEPUOIaM.
3HaueHue NePUOUYECKOTO 3aKOHA U CUCTEMBI
xumuyeckux eMeHToB J[.M. MenneneeBa B pa3BuTun
HAaYKHU.

Crpoenue BemiecTBa. XUMUYECKasl CBSI3b, €€ BHUJIBI;
MEXaHU3MBbI O6pa3OBaHI/I$I KOBAJICHTHOM CBS3U.
BonopoaHas cBs3b.

BanenTtHocTh. DnexTpoorpuniarenbHocTh. CTeneHb
OKHCIIeHHs. BerecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHS.

[TonsiTue o gucnepcHeix cucteMax. IcTUHHBIE U
KOJUTOMJTHBIE PaCTBOPBI. MaccoBast 107151 BEIIECTBA B
pacTBope.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX
coeMHeHNH. ['eHeTnYeckasi CBsI3b HEOPraHMYECKUX
BEIIIECTB, PA3JIMYHBIX KJIACCOB.

Knaccudukanus XuMuueckux peakiuii B
HEOpPraHWYECKOM U OPraHMYeCKON XMMUM. 3aKOH
COXpaHEHHUs MacChl BEIECTB; 3aKOH COXPAaHEHUS U
MpEBpAICHUs SHEPTUU TTPU XUMHUUECKHUX PEAKITHSIX.

Ckopoctb peakuun. OOpaTUMbIC peakIii. XUMHUYECKOE
paBHOBECHE.

10

[IpakTuueckas padora Ne 1. «BiausiHue pa3nuyHbIx
(hakTOPOB Ha CKOPOCTh XUMHYECKON PEaKIINM.

11

OnexrponuTtnueckas qucconuanus. [lonsatue o
BoZ0opoAHOM Moka3atene (pH) pactBopa. Peakiiuu
HMOHHOTO 0OMeHa. ['uaposn3 opranndeckux u
HEOPraHMYECKUX BEILECTB.




OKHCIINTEIFHO-BOCCTAHOBUTEILHBIC pCaKknuu. Ilonsarue

12 00 JIEKTPOJIN3E PACIIIABOB U PACTBOPOB COJICH.

13 KonTponsHas padora no pazueny «Teopernueckue
OCHOBBI XUMHI.

Mertael, ux noJyioxkenue B [lepuoauyeckoii cucreme

14 xuMmudeckux aneMmeHnToB . . Meneneera u
0COOEHHOCTH CTpOeHHUs aToMOB. Ob1ne puznyeckue
CBOMCTBA METAJJIOB.

15 CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUAN PSITT
HaIpsHKEHUA METaJUIOB.

XUMHYECKHE CBOMCTBA BAKHENIINX METAJUIOB (HATpUH,

16 KaJIUH, KaJIBIINA, MarHui, aTIOMAHAN) U UX
COECIUHEHU.

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX COCAMHEHUM.

13 XuMHdecKre CBOMCTBA IMHKA, JKeje3a U UX
COECIUHEHU.

19 [Ipaktuueckas padota Ne 2. "Pemenne
SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «MeTtamuiby'.
Hewmerannsl, ux nonoxxenue B [lepuoandeckoit cucreme

20 xuMmudeckux 3aemenToB . . Menneneesa u
0COOEHHOCTH CTPOCHHUS aTOMOB.
du3nyYecKre CBOMCTBA HEMETAIIOB. AJIJIOTPOTIHS

21 HEMETaJUIOB (Ha MpuMepe KUCIopoa, cephl, pocdopa u
yriaepona).

2 XHUMHYECKUE CBOMCTBA FAJIONE€HOB, CEPhI U X
COCIUHEHUH.

7 XuMHYeCcKHe CBOWCTBA a30Ta, hocopa u ux

COEIMHEHUI.




XHUMHUYECKUE CBOMCTBA YIJIepoaa, KpEMHUA U UX

24 . 1
COCIMHEHUH.

75 [IpumeHeHne BaXKHENIINX HEMETAJUIOB U UX |
COCIMHEHUH.
O06o01IeHre U CHCTeMaTH3alus 3HaHUN TI0 TeEMe

26 «Hemetaipl». BerauciaeHus 1o ypaBHEHUAM 1
XUMUYECKUX PEAKIIUN U TEPMOXUMHUECKHE PACUETHI.

7 [IpakTnueckas padota Ne 3. «Pemienue |
AKCIEPUMEHTAJIbHBIX 331a4 1o TeMe "Hemeramibr"y.

)3 KonTtponpHas padoTa mo teMam «MeTais» u 1
«Hemeranmply.

29 Heopraanueckue 1 opraHndeckue KUcIoThl. 1
Heopraanueckue u opranndeckiue OCHOBAHMUS.
AmoTepHbIe HEOPraHUYECKHE U OpraHUYeCcKUe

30 coenuHeHus. ['eHeTnyeckas CBsi3b HEOPraHMYECKUX U 1
OpraHMYECKUX BEIECTB.
Ponp xuMuu B 00ecIieueHIH YKOJI0THYECKO,

31 SHEPTeTUYECKON U MUIIEBON OE30TIaCHOCTH, PA3BUTHH 1
MEIUIIHHBI.

0 [IpencraBienust 00 OOMKX HAYYHBIX TPUHIIUIIAX |
MIPOMBIIIIJIEHHOTO MOJIy4eHUS BaXKHEHIIINX BEIECTB.

33 YenoBek B MUpE BEIIECTB U MaTEPUAJIOB. 1

34 XUMUS U 3JI0POBBE YEJIOBEKA. 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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