PabGouasi nporpamma
yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb»
st ooygaromuxcs 10 — 11 kmaccon

MNOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ylbTaTaM OCBOCHMS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepasbHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctranaapre COO, c¢ yuérom KoHnenuuu mnpenoaaBaHust
yueOHOro mpeamera «XuMus» B 00pa3oBaTeIbHBIX OpraHuzamnusx Poccuiickoi
deneparuu, peanu3ylONMX OCHOBHbIE 00pa3oBaTelIbHBIE MPOrPaMMBI, U
OCHOBHBIX ToJIokeHU «CTparerun pa3BUTHUsI BocmHTaHus B Poccuiickoit
Odenepanuu Ha niepuoa 1o 2025 roga» (Pacnopsokenne IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/0OB K pa3pabOTKe MPOrpamMMbl MO XUMHH, K ONpPEIeNECHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHSI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyainbHple nojiokeHus PI'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJIEH,
collepKaHMs, Pe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3allud, SIBISIETCS HEOThEMJIEMOM YacThIO HX
oOpazoBaHHOCTH. OHO CHIYKHAT 3aBEpIIAIOIIMM DJTaloM peaju3aludu Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHCTeME XHMHYECKOro o00pa3oBaHUS. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
YelioBeKa, a TakKe OKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 WM TPUPOAHOW cpene. Peamm3yercss XuMudeckoe o0Opa3oBaHHE
oOydJaromuxcs Ha YPOBHE CPEAHETo 001ero oOpa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMera «XUMHs», COJEpHKAHUE U TOCTPOEHHWE KOTOPOTO OMNpEAeieHbl B
mporpaMme 10 XUMUU C Y4ETOM cCrnenupuKd HAyKH XAMHH, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI U B MATEPHAIBHON XWU3HU OOINECTBAa, a TaKXKe C Y4ETOM
o0muXx I1enell W TPUHIUIOB, XaPAaKTEPHU3YIOIMIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparum.

XUMHSI KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIPaeT 0coO0ylO poJib B
COBPEMEHHOW IMBWJIM3ALIMK, B CO3JIaHUU HOBOM 0a3bl MaTepHAIbHOUN KYJIbTYpPHI.



OnHa BHOCUT CBOM BKJIaJ] B (OPMUPOBAHUE PAIMOHATBLHOTO HAYYHOTO MBIILICHHUS,
B CO3/IJaHHUE€ IEJOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE Kak O €IUHCTBE
MPUPOJIBI U YeJIOBEKa, KOTOpoe (HOpMUPYETCS B XMMHUU Ha OCHOBE MOHUMAHMS
BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOLIErO0 MHUPa, OCO3HAHUS B3aAUMOCBSI3H MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMU HAayKaMH, XUMUsS CTajla
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoOBpeMEHHas XHMHUSI Kak Hayka
co3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
I00aMbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBMM ¢ OOmMMM UEASMH W TMPUHIMIAMU CPEIHETO OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHS»  ABJSIIOTCS  0a30BbIe  KypChl —
«Opranuueckass xumus» u «OOmas W HEOPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJEp>KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM MO HEOPTraHWYECKON XMMHH (C BKJIIOYECHUEM 3HAHUM U3 OOIIEH XUMHUH) U
opraHnyecko xumuu. @opMHUpOBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU U3YUYCHUU
npenMera 00ecleyuBaeT BO3MOMKHOCTH PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPHH XUMHHU.

CtpykTypa coaepxkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» c(HOpPMHUPOBaHA B IMpoOrpaMMe MO XUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYCHHIO YydeOHOTro MaTrepuana u 0O0yCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENeNEHHBIX
TEOPETUUECKUX YpOBHAX. Tak, B Kypc€ OpPraHMYEeCKOW XUMHHU BEIIECTBA
paccMaTpuBarOTC HAa YPOBHE KJIACCUYECKOM TEOPHUHM CTPOCHHUSI OPraHUYECKUX
COCOMHEHUM, a TaKKEe Ha YPOBHE CTEPEOXHUMHUYECKUX U  DIIEKTPOHHBIX
MpeACTaBIeHUd O CTpoeHuu BemecTB. CBeneHHUs 00 U3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 1O CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEOWHEHUH. B Kypce OpraHM4ecKOl XWUMHHM MOJIyYarOT pPAa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yriioM 3peHusi B mOpeameTe «XuMus» 0a30BOr0 YpOBHS
paccMaTpuUBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOrO 00IIero oOpa3oBaHus



TEOPETUYECKU Marepuall U (AKTOJOTMUECKHE CBEICHHMS O BELIECTBAX H
XUMHYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHS» OOy4YaroIIMMCSl MPEAOCTaBISAECTCS BO3MOXXHOCTh OCO3HAaTh 3HAUYEHHE
MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMYECKUX IMO3HIIMM,
riyoxxe TMOHSATh HUCTOPUYECKOE H3MEHEeHHe (YHKIMM STOro 3akoHa — OT
000011aro111el 10 0O0BSACHSIOIENH U TPOTHO3ZUPYIOILIEH.

Envnag cucrema 3HaHMK O BaXXHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHUUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TpOTEeKaHus JomoiHsercs B kKypcax 10 m 11 kmaccos
AIIEMEHTAMH COJEpPKaHUs, UMEIOIMMU KYJIbTYpOJIOTMUYECKUI U TMPHUKIIATHOU
XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT NOHMMAHHMIO B3aMMOCBSI3U XUMHUH C
IPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENBHOW M MPAKTUUECKOU
JEeSATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npo0OsiemMax, CBA3AaHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATh HMH(MOpMAIUI0 U
OpUMEHATh €€ JUIsl TIOTIOJIHCHMS] 3HAHWM, PEIICHUS WHTE/UICKTYalbHbIX H
HKCIIEPUMEHTATBHBIX HCCIIEIOBATENbCKUX 3a7au.B 1enom coaepkanue yuyeOHOTO
npeamera  «XUMHS» ~ JTAaHHOTO  ypPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 0O0YYaIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHUMAaHUSA
¢unocopckux uien, TakuxX Kak: MaTepUalibHOE €IUHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOCHHMEM, II03HABAEMOCTh MPUPOAHBIX SABJICHUN IYyTEM OSKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEYHM MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUYECCKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TaKKe mpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TE€XHOJIOTUM U MaTEpHUaIOB.

B mane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS U COLMAIA3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbI K OIPEACICHUIO
colepKaHWsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
VHUBEPCAIBHBIX y4EOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE IS
pPa3TUYHBIX BHJIOB JICSITEIIBHOCTH: peHIeHUs mpoOiieM, TMOWCKa, aHaiu3a U
00paboTku MHGOPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITA IPAKTUIECKOM
U HCCIIEOBATEIbCKON AESATENBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mnpaktuke mnpemojaBaHus XWMHH KAaK HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa3oBaHUs, IPU ONpPEACTICHUH
COJIEpKaTeNIbHOM XapaKTePUCTUKU ILeJed HW3Y4YeHUsl MpelMeTa HampaBJIECHUEM
NIEPBOCTENCHHONW 3HAYUMOCTU TPAJAULMOHHO NPHU3HAETCS (HOPMHUPOBAHHE OCHOB



XUMHYECKOM HAayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JEeSATENbHOCTU YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. C
METOJIMYECKOM TOUKHM 3PEHMS] TaKOM MOAXOJ K ONPENEICHHUI0 Lelell M3ydyeHHUs
MpPEeIMETA SBIISIETCS BIIOJHE ONPABIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LEJIAMH H3Y4YECHHs] TpeIMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 kJ1.) IBISAIOTCS:

e (opMUpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUW KaKk  BaKHEHIIen
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOUYeBbIe MOHATUS, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (GopMHpOBaHUE U Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUUYECKUX peakiuid, HEOOXOAUMBIX JJIsi TPHOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e DPa3BUTHE YMEHHUU M CIIOCOOOB JEATEIBHOCTH, CBI3AHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOIO0 DJKCIEPUMEHTa, COOJIOJICHUEM TPaBUI
6e30macHOro 0OpalleHus ¢ BEIECTBAMH.

Hapsiny ¢ stuM, conepkaTenbHasi XapaKTepUCTHUKa LEJIel U 3aa4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHHM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oluiero odopasoBanus. CeronHs B
NpernojaBaHid  XUMUKM B OOJbIIEH  cTermeHu OTAAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 0011€00pa30BaTebHON OpraHu3aliy, BIAJCIONIETO HE
HAOOpoM 3HaHUW, a (YHKIMOHAIBLHOW T'PAMOTHOCTBIO, TO €CTh CHocobamMu u
YMEHUSAMH aKTUBHOTO TMOJYYEHHUS 3HAHUM M MPUMEHEHHUS UX B PEAIbHOU KU3HU
JUTSl peIIeHUs] TPAaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM npu U3yYeHUH NpeaMeTa «XHUMHS» JTOMUHHUPYIOLIEEe
3HauYEHWE MPUOOPETAIOT TAKKE 1S U 3a7a4H, KaK:

ajganTauys oO0y4yaroIIMXcsl K YCIOBUSM JTMHAMUYHO Pa3BUBAIOLIETOCS MHpA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
caMOoOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY IMPUHITHIO TPAMOTHBIX
pelieHnid B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

dbopMupoBaHue y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PA3IUYHBIX BHUIOB
NEATEeNIbHOCTU: PelleHusl mpoOeM, MOUCKa, aHaln3a U 00paboTKu HH(pOpMaIuH,
HEOOXOIUMBIX [l TPUOOpPETEHHUs] ONbITa JESITEJbHOCTH, KOTOpash 3aHUMAcT



BAXHOE MECTO B IIO3HAHWM XUMHUH, a TaKkKe I OLEHKH C MO3UIUI
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATENBHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00YUYarIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HAHMSI IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTAMHU, UCIOJIB30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsl MOMCKA U aHaju3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMALIUU XUMHYECKOTO COJIEP KAHMUS;

(dopMHpOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOLIMATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEIACHUU XHUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalmuxcs yOekKIEHHOCTM B T'yMaHUCTHYECKOM
HANPaBJICHHOCTH XHUMHH, €€ BAXKHOW pOJIM B PELICHUU TI00ANBHBIX MTpoOseM
PaAIMOHANILHOTO MPUPOIOTNOIB30BAHMS, TIOTIOTHEHHSI YHEPTreTUYECKUX PECYPCOB U
COXpaHEHUS] TPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOIro
OTHONICHHUS] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKXKe NPHUOOPETEHHs OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIIEHUN B
CUTYallUIX, CBA3AHHBIX C XMMHUYECKIUMHU SIBIICHUSMHU.

B ydeOHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MPeAMET «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl U3YUYEHUS] XMUMUH, HA 0230BOM YpOBHE
cpeaHero obmiero obpasoBaHus, coctaBisger : B 10a kimacce — 34 yaca (1 yac B
Henento),B 100 kmacce 3 gaca( 102gaca ), B 11 kmacce — 68 dvaca (2 yaca B
HEJIEITIO0).



COILEPKAHUE OBYYEHUA

10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKOl XUMHUH

[IpenmeT opraHM4YecKO XUMUU: €€ BOSBHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJIyYCHUU HOBBIX BEIIECTB U MaTepUANIOB. Teopusi CTPOCHHUS OpPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHBIE MOJ0KeHUsA. CTPYKTypHbIE (DOPMYJIbI
OpraHM4YecKuX BemecTB. ['omosorusi, wu3omepusa. XHUMHUYECKas CBI3b B
OPraHMYEeCKUX COCAUHECHUSX — OJJMHAPHBIC U KPATHBIEC CBA3U.

[IpencraBnenne o kimaccuduKaluu opraHnueckux BeriecTB. HomeHnkmaTypa
OpPraHMYeCKUX COEIUHEHUNM (CUcTeMaThyeckas) M TpUBHUAJIbHbIC HA3BAHUSA
BAKHEHIINX MPEICTABUTEIICH KJIACCOB OPTaHUYECKUX BEIIECTB.

ODKCMEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
O3HAaKOMJIEHHE C O00pa3laMy OpPraHUYeCKHWX BEIIECTB M MaTepuajaMd Ha UX
OCHOBE, MOJICJIMPOBAHNE MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HAOJIIOJEHUE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB W CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
NPOCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3NYECKHE M XHUMHUYECKHE CBOMCTBa
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOJYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PsJ. DTHIEH U MPOINUIIEH —
MPOCTEUIITNE TPEACTABUTEIN AaIKCHOB: (U3MUYECKHEe U XHUMHYECKHE CBOMCTBA
(peakuuMd TUAPUPOBAHMS, TaJOTCHHPOBAHMS, TUApaTallid, OKHUCJIEHUA U
MOJIMMEPU3ALINH ), TOJYUEHUE U TPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMUYECKHE CBOMCTBA (peakiusi nmoiumepuszauuu). [lomydeHue CMHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKWHBI: COCTaB U OCOOCHHOCTH CTPOCHWSI, TOMOJIOTHYECKUHN Psl. ATICTUIICH
— NPOCTEUIIMNA MPEACTABUTENb AaJKUHOB: COCTaB, CTPOEHUE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklUM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
TOpEHHUs]), OJTyYeHUE U TPUMEHEHHUE.



Apensbl. benson: coctaB, cTpoeHHe, (PU3NYECKHE U XMUMHYECKHE CBOMCTBA
(peakuuu raJoreHUpoOBaHUA U HUTPOBAHUS), MOJTYYEHHE W NMPUMEHEHUe. Tomnyon:
cocmas, cmpoeHue, Quauyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYYeHue u npumeHnenue. TOKCUUHOCTD
apeHoB. ['eHeTHdeckas CBsI3b MEXAY YIJIEBOAOPOAAMH, IPUHAIICKANUMHA K
Pa3INYHBIM KJIACCAM.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupoaHeiii ra3 M IIOIyTHBIE
HedTanble ra3pl. HedTh u €€ mpoucxoxnenue. Crnocodbl nepepaboTku HedTH:
NEpPEeroHka, KpPEeKUHI (TEPMHYECKUM, KaTaauTHdeckuil), mnuponus. [IpoaykTbl
nepepaboTku HedTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHUsS BELIECTB M HMX NPEBPAILLCHUN:
O3HaKOMJIEHHME C oOpa3uamMu IUIaCTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» u  «Yromap», MOJIEIMPOBAHUE  MOJIEKYJ]  YIJIEBOJOPOAOB |
raJIOr€HONPOU3BOAHBIX, MTPOBE/ICHNE NPAKTUYECKON pabOThl: MOJYyUYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOWCTB.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WM IIPOAYKTA PEaKIUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJTYKTOB PEAKIIUN).

Kuciopoaconep:kamue oprann4eckue coeJMHHeHH

IIpenenbHble  OQHOATOMHBIE CIMPTBL. MeETaHON ¥ 3TAHON: CTPOEHHUE,
¢u3nyeckue M XUMHYECKHE CBOMCTBAa (peaklUMU ¢ aKTUBHBIMM METaJJIaMH,
raJIOT€HOBOJIOPO/IAMM, TOPEHHUE), NpPHUMEHEHHE. BoAopomHbBIE CBI3M MEXIY
MOJIEKYJIAMU CIIUPTOB. JIEHCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJI0BEKA.

MHOroaToMHbl€  CHOUPTHI. OTWICHIVIMKOIAb W  TJIMLEPUH: CTPOCHHE,
¢usnyeckue UM XUMHUYECKHE CBOWCTBAa (B3aMMOJCHCTBHE CO IIETOYHBIMU
MeTa/llaMH, KauyeCTBEHHAsl peaKlusi Ha MHOrOaTOMHbIE cnupThl). JlelicTBue Ha
opraHusM 4esoseka. [I[puMenenue rimneprsa 1 TWICHIIIMKOJIA.

@deHoN: CTPOCHHWE MOJEKYNbl, (U3UYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowuvl. Dopmanpieruii, aueTAIBACTHI: CTPOCHMUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEaKUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), IOJTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpEJeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3MUECKHe U XMMHUYECKHE CBOICTBa (CBOICTBa,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHKaIim), ToJTydyeHUEe U MpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX
KHCJIOT. MBUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.



CnoxHble >(QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KuCIOT. ['uaponus
coHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrneBogel: cocraB, KilaccupuKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). ['moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKUE W XUMUYECKHE CBOMCTBa (B3aMMOJEHCTBHUE C
rugpokcugom menu(ll), oxucinenue ammuadHbIM pacTBopoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunTte3. PpykTo3a Kak U30MEP TITHOKO3bI.

Kpaxman u nemnonosa kak npupoassie noauMepsl. CTpoeHHE Kpaxmana U
HeJuToNo3bl.  PuU3nyeckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBe/ieHne, HaOJI0/IEHHEe W OINKCAaHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIIHPTOB (OKHCIEHHE HSTaHOJA
okcuaoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernios (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcugom wmenu(ll), BzammonmelcTBHE Kpaxmalia ¢ HOJIOM),
pOBeJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Boruncienuss mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJINYECTBA UCXOAHOTO BEIECTBA WMJIM IPOAYKTA PEAaKLUUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKaniue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCTIOTBHI KaKk aM(OTEepHBbIE OpraHWYeCKue coenuHeHus. Puznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMEpE TIMLMHA). buonornuyeckoe
3HaYeHHEe aMUHOKHUCIIOT. [lenTuapl.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOpUYHAsT U TpETUYHasl CTPyKTypa OeikoB. XHUMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PEaKIuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M MX NPEBPAILECHMIA:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, IBETHbIE pEaKUU OEIKOB.

BbICOKOMOJIEKYJISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALIANA, CPEIHAS MOJIEKYIApHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U NTOJIMKOHCHCALINS.



OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HMX IPEBPALLICHUM:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKOU XMMUU B
10 kyacce OCYHIECTBISETCS YE€pe3 HCIOJb30BAaHUE KaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU Uil OTIAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, rUnoTesa,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiacCU(UKaLUs, NEPUOAUYHOCTb, HAOJIIOEHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJECIUPOBAHHUE.

O®usuka: Marepus, DHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3MUECKHE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTrIeBOJAbI, >KUPBI,
bepmMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypcehl.

TexHomorus: MNUILEBbIE IPOAYKTBI, OCHOBBI PALMOHAIBHOIO IUTAaHUSA,
MOIOIIE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE IIperapaThl, MaTEpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud snemMeHT. AToMm. SAapo aroma, H30TOMNBIL. JNEKTPOHHAs
000J109Ka. DHEPreTHYeCKHe ypOBHH, MOJYPOBHU. ATOMHBIE opOurtamwm, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHusl 3JIEKTPOHOB MO opOWTanmsiM B aTromax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepuOANYECKOro 3akoHa U lleproanueckoil cUCTEMBbI
xuMu4decknx meMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOMAM.
3HavyeHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Crtpoenne BemiecTBa. XUMHUYECKash CBs3b. BHIBI XHUMHUYECKOM CBA3U
(KoBaJIEeHTHAsl HEMOJISIPHASI W TOJIApHAsi, MOHHAs, MeTajuinueckas). MeXxaHU3Mbl



o0pa3oBaHUs KOBAJCHTHOM XMMHUYECKOM CBsI3M (OOMEHHBIH U JOHOPHO-
akienTopHeiil). BopopoaHast cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBL.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSAPHOTO  CTPOCHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKHU.

[TonsaTue o nucnepcHbix cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUM. Homenxkiatypa
HEOPraHWYECKUX BEHIeCTB. [ eHeThueckass CBSI3b HEOPraHUYECKUX BEUIECTB,
MPUHAJICKAIMX K PA3TUYHBIM KJIACCAM.

Xumunueckas  peakuus. Kimaccudukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHMYECKONW XMMHUHU. 3aKOH COXpPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XHUMHYECKOEe paBHOBecuEe. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jlelllarense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KHUCIIAsl, HEUTpaIbHAasl, IIEI0YHAs.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINY.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
nemoHcTpanusa Tabnun «llepuonnyeckas cuctema xumudeckux snementos JI. WM.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOMIOACHUE U
OMMKMCAaHKUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3NIOKEHHE TIEPOKCHIA
BOAOpOJA B MPUCYTCTBUM KaTaau3aTopa, ONpPEEICHUE CPEeAbl pACTBOPOB BEIIECTB
C TIOMONIbIO YHHMBEPCAJIBHOTO HWHIUKATOpPa, pEaKIuu HOHHOTO OOMeHa),
pOBEJIEHNE MPAKTHUECKO paboThl «BnusiHue pa3nuyHbix PakTopoB HA CKOPOCTH
XUMHUYECKOU PEAKIIUN.

Pacuérnbie 3anaumn.

PacuéTtel 1O ypaBHEHMSM XMMWYECKHX pPEakUhii, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETBI, PACUETHl C HCMOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMust

Hemeramnel. Ilomoxxenne HemetaiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMeHToB J[. 1. MeHneneeBa U OCOOCHHOCTU CTPOSHHS aTOMOB.
du3nYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETalIoB (Ha mpuMepe
KHCJIOpoJ1a, cephl, hocdopa u yriaeposa).



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TalloT€HOB, CEphI, a30Ta,
docchopa, yriepoga U KpEeMHHs) W HUX  COCAMHEHUH  (OKCHUJOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUIN ).

[IprMeHeHne BaXXKHENIINX HEMETAIUIOB U UX COCAUHEHUM.

Meramisl. Ilonoxxenue merannosB B [lepuoguyeckonl cucteMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomMoB MeTasuioB. O6mue ¢uzndeckue coiictBa MetaioB. CrijiaBbl METaJIJIOB.
DIEKTPOXUMHUYECKUI P HANIPSYKEHU METAJIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kalud, KaJblIUMH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COSTUHECHUM.

O6mue cnocoObl Moiay4yeHus: MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

ODKCNIEPUMEHTAIIBHBIE METOJbl M3YUYCHHS BEIIECTB WU WX NPEBPAILCHUN:
U3y4YeHHEe KOJIJIEKIMU «MeTabl W CIUIaBbl», 0Opas3loB HEMETAJUIOB, PCIICHHE
AKCTIIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IeJIouei, KaueCTBEHHbIE PEaKIIMU Ha KATHOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuértel mMacchl BemecTBa WM 00bEMaA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPreTHYCCKOU M THUIIEBOU
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
MOJYYECHUS] BAKHEUIINX BEILIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIINE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTepuajbl, KpacKH, CTEKJIO, KepaMHKa,
MaTepuaibl JJs AJEKTPOHUKHA, HaHOMAaTEpHUallbl, OPraHMYECKHUE U MHUHEpaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IPABUJIA HCMOJb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOI0 UCIIOJIb30BAHUS MPEMAPATOB OBITOBOW XUMHUHU
B MOBCEIHEBHOU JKM3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXmpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpPraHW4YeCKOM XUMHUHU B 11 Kiacce OCyIIECTBISETCA 4Ye€pe3 MCIIOJIb30BAHUE KaK



OOIIUX ECTECTBEHHO-HAYUYHBIX TMOHATHUH, TaKk W TIOHSATUH, SBISIONIUXCS
CHUCTEMHBIMHU JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHbIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KIaccupuKaius, TMNepPUOJUYHOCTh, HAOJIIOJICHHE,
AKCTIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, SIBIICHHE.

dusuka: MaTepusi, JHEPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIUOAKTUBHOCTD, MOJIEKYJIA, YHEPIEeTUYECKUN YPOBEHB, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSIHHE BEIEeCTBA, (PM3UUYECKUE BEIUUYMHBI U €AUHUIBI UX
U3MEPEHUSsI, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTema, Owuocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadus: MmuHepasbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOIMAeMbI€, TOIUIUBO,
peCypCHI.

TexHoMoOTHs: XUMUYECKasl MPOMBIIUICHHOCTh, METAJTYPrys, MPOU3BOCTBO
CTPOUTEIIBHBIX MAaTEpHaOB, CEIbCKOXO3SUCTBEHHOE TMPOU3BOJACTBO, IHIIEBasI
MPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TMpernapaTroB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
ANIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTUH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsT TPorpaMM CpeaHero oOmero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHUCTEMHO-IEITEIHPHOCTHBIM TMOAXOJ0OM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CAaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, TMPUCYIIUMH [EJIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONW M BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCTINTAHMSA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ’TUYECKOTO TIOBEJICHNUS,

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE IOBEIECHHE M IMOCTYNKH CBOMX TOBApHILEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TIOCTEACTBUN M HENPHUITHS BPEIHBIX MPUBBIYEK (yIOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUUM NPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TpyAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON Cpe/Ibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPENPUHUMAEMBIX JEUCTBUH U MIPEAOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bOopMHUpPOBAaHUN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XUMHUHU I COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEAUIMHBI, 00ECIICYEHUHU YCIOBUUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHUS JJIS aHaIu3a U OOBSCHEHUS SBJICHUN OKPYXKAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEbHO MCIOJb30BATh XWMHYECKHE 3HAHUS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
NEATEIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTo mpeamera «XuMUs» Ha
YPOBHE CpeIHEeT0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBbIE IS bopmMupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXTUCIUIUIMHAPHBIE (MEXIIPEIMETHbBIC) OOIIeHayYHbIE MOHSATHS, OTPAXKAIOIIHNE
IIEJJOCTHOCTh HAy4YHOW KapTHHBI MHpa U CHeIu(PUKY METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUS, SIBIICHUE,
poliecc, CUCcTeMa, HaydyHbIM (hakT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsi, UCCIIeAOBaHNE, HAOIO/ICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJIbHbIE Y4eOHBbIC NeHCTBUS (ITO3HABATENbHBIC, KOMMYHHUKATHBHBIC,
PETYISATUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
IPAMOTHOCTH M COLIMAIBHON KOMITETCHITMN 00yJaromnXcs;

CIIOCOOHOCTD o0ydJaromuxcs HCII0JIb30BaTh OCBOCHHEIE
MEKIMCIMIUIMHAPHBIC, MUPOBO33PCHUCCKHUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHbie pe3yabTaThl OTPaKalOT OBJIAJACHHUE YHUBEPCATIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSMU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH MO3HABATEJIbHLIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAeysaTh IEIH JEATEeIbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JTOCTHKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TOCTABICHHBIMH IEISIMH;



WCMOJIb30BaTh MPU OCBOCHUW 3HAHUN MNPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJIATh XAPAKTEPHBIC NMPU3HAKHU TMOHSITUA U YCTAHABIMBATH MX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHU;

BBLIOMpATh OCHOBAaHMS W KPUTEPUU Il KIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIWBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pACCYXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIOIB3YEMbIE B XUMHUM CUMBOJIUYECKHUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakIuu — TPU PEIICHUU Y4eOHBIX IM03HABAaTEJbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKiuu;

(dbopMynHpoBaTh LIETU U 3a/1a4d UCCIIEIOBAHUS, UCTIOIb30BaATh MOCTaBICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHHMS M MPOBEIACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3yibTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUET O MPOCIIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, IMPUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3NMYHBIX HMCTOYHMKAX WHPoOpManuu (HAy4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKAaHHUS, CIPAaBOYHBIE [OCOOUS,
pecypcel MlHTepHETa), aHATM3UPOBaTh WH()OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MPEICTABIECHNUS], KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTHUBOPEYUBOCTD;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKUE) 3HAKK U CUMBOJIBI, POopMyIibl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JMCKYCCUM,  BBICKa3blBaTh  HACH, (OPMYIUPOBATH CBOU  MPEJIOKECHUS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPaKTUYECKONH pabOoThl MO UCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBi1ajieHNe YHUBEPCATBHBIMHU PeryJasTHBHBIMH JeHCTBUSMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUU Y4YE€OHBIX M UCCIIENOBaTEIbCKUX 3a/ad, BbIOUpATh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHudeckass XUMHUA»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEelIeHUs MPAKTUYECKUX 3a7au
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, XUMHUYECKASI
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
paguKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUYECKUN PsiJl, TOMOJIOTH, YTIJIEBOAOPOIHI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHUHU;, MHUPOBO33PEHUYCCKHUE 3HAHUA,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU JEeSATEIILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAJIC)KHOCTh HU3YyUYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematndeckoit Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATIHHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€apUHOBAs KUCJIO0TA, TII0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytiepoBa 11t 00bSICHEHUS 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWJIEH, MPOIMWJIEH, alleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsi KUCJI0Ta), UJUTFOCTPUPOBATH T'€HETHUECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEpepadOTKY;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIM MPOYKTOB PEAKIIUN);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHE 3HAHUS IS MPUHSATHS pEUIeHUuN B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH TIO BBITIOJIHEHHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peaknuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh  YMEHHMH  coOJtoAaTh  MpaBUiia  SKOJIOTHYECKH
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHATh Ha mpumepax crocoObl
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX U CIa0OBUIALIIMX OOYyYaroUIUMXcsi: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOH  COCTABIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U IPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTEIICHbh OKHUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pEaKlUM, XHMHYECKOE PaBHOBECHUE);T€OPUM U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpU XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATEIbHOCTH YEJIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS U3BECTh, MUThEBASI COJIA, ITUPUT U JIPYTHE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETKH KOHKPETHOI'O BellecTBa (aTOMHasi, MOJIEKYJIspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb DSJEKTPOHHOE CTPOEHUE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHMYECKUX JJIEMEHTOB U UX COCIMHEHUN
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IMYHBIM NpPHU3HAKAM (YMCIIy M COCTaBy pEarupyroulux BELIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPY KOTOPBIX ATH PEAKIUU UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMEHHH pPaCKpPhIBaTh CYINIHOCTh  OKHCIUTEIHHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XHMHUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekicTBus (npuniun JlelllaTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKke CPOPMUPOBAHHOCTh TMPEIACTABICHUN 00 OOMMX HAYYHBIX MPHUHIIMIIAX H
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B 10 W3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (pa3okKEeHUE MEePOKCHAa BOJAOPOJa B MPUCYTCTBUM KaTalIu3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KaTHOH aMMOHHS, PEIIEHHE AKCIIEPUMEHTATBHBIX 3a/ad IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOIIUX peaKknuii W (OPMYIHPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  MpaBWia  JKOJOTHYECKU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHITP Ha mOpuMepax CHOCOObl YMEHBIICHHUS U
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL CJIETBIX M CHA0OBUIAIIMX OOYYAIOIIUXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC 0a30Bblii YPOBEHb.

KosmnuecTBo yacos DJIeKTPOHHbIE
Hcnoab3oBanue
HaumeHoBaHue pa3iaeioB u (uudposbie)
Ne n/n Kourpoububie | IIpakTHyeckue o0opynoBaHus
TeM MPOrpaMmabl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI LIKOJbHOTO
pecypcsbl
KBanTopuyma
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipeamer opraHn4ecKoN XUMHH. JTaGopaTopHbie
11 Teopus crpoeHus 3 bubnuoreka [JOK BECHI, HarpeBa-
' OpraHMYECKUX COEANHEHHH A. https://lesson.edu.ru/04/10 | TeabHas IIMTKA
M. bytnepoBa
Hroro mo pazueny 3
Pa3znesa 2.YriieBoaopoanbl
21 [IpenenvHbIE YrIIeBOOOPOIBI — 5 bubnuoreka [IOK
' AJIKaHBI https://lesson.edu.ru/04/10
JlaTumk
99 HenpenenbHbie yrieBo10pOIb: 6 1 bubnuorexa [JOK pH,crimproBka.
' aJIKCHBI, aJIKaJIUCHBI, aJJKUHBI https://lesson.edu.ru/04/10 Ob6opynoBanue,
PEaKTHUBHI.
bubnuoreka [JOK
2.3 ApoMaTtudeckue yrieBoA0po bl 2
P e HOPOA https://lesson.edu.ru/04/10
[IpupoaHble HCTOYHUKU
2.4 JIEBOJIOPOZOB U UX 3 1 Eubmorexa HOK
' yr P https://lesson.edu.ru/04/10
nepepaboTka
Hroro no paszneny 13

Paspnen 3.Kuciopoacoaep:xamue oprannyeckue coeJHHeHUsI



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

3.1

Crnuptsl. DeHon

bu6mmoreka [IOK

https://lesson.edu.ru/04/10

JaTtunkm Temne-
paTypbl (Tepmo-
PE3UCTOPHbIN U
TEepMOMapHbIii),
6aHA KOMBUHMK-
poBaHHas nabo-
paTopHas.

Jatuunk pH

3.2

Anspaerunsl. KapboHoBbIe
KUCJIOTHI. CloXHBIE 3(pHUpbI

bu6moreka [IOK

https://lesson.edu.ru/04/10

MNpubop gna
OKMC/IEHMUA CNUp-
Ta Hag, MeaHbIM
KaTa/aM3aTopom,
BbICOKOTEMMNEPA-
TYPHbI gaTYnK

(Tepmonapa)
O6opynoBaHue,

PCaKTHBBHIL.

Jlatuuk Temnepa-
TypHI (TEpMOpe-
3UCTOPHBIN

3.3

VYrieBoasl

bu6moreka [IOK

https://lesson.edu.ru/04/10

Hroro o pasaciy

13

Pa3znen 4.A30Tconep:kaniue oprannyeckme

coeINHEeHUs

4.1

AMUHBI. AMUHOKHCIIOTEL.
benxn

3

bu6mmoreka [JOK

https://lesson.edu.ru/04/10

Jatuumk pH

Hroro no pasgeny

Paspnen S5.BbicokoMoJIeKyIsIpHbIE COeIMHEHUSA



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

5.1

IInactmaccel. Kayayku.
BosokHa

bubmuoreka [IOK
https://lesson.edu.ru/04/10

JaTtumnk Temnepa-
Typbl (Tepmonap

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

IHOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHbie
padoThbI

IIpakTuyeckue
padoThI

DJIeKTPOHHBbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchl

HUcnoab3oBanue
000pya0BaHUSA
KBanTopuyma

[IpenmeTt opranndeckoi XUMuH, €
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE

Teopus CTpOCHUST OPraHUIECKUX
coenunenuit A. M. byrneposa, eé
OCHOBHBIE MOJI0KEHUS

JlabopaTtopHbie
BECHI, HarpeBa-
TeIbHAS TIATKA

[IpencraBienue o Kiaccuukauu
OpPraHUYECKHUX BELIECTB.
Homenknarypa (cucremaruyeckas) u
TPUBHUAIIbHBIC Ha3BaHUS OPraHUYECKUX
BEIIECTB



https://lesson.edu.ru/04/10

AJNKaHBI: COCTaB U CTPOEHUE,

4
TOMOJIOTUYECKHUU Pl
5 MertaH u 3TaH — OpocTeunIre
MPEACTaBUTENHN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBONCTBA
7 DTUJIEH U TIPOTUIIEH — MPOCTEHIIMe
MIPEACTABUTENHN AIIKEHOB
ATUUK
[IpakTnueckas padora Ne 1. A
pH,cniupToBKa.
8 «ITonmyueHue STUIEHA U U3YYECHHUE €TO
N O6opynoBaHue,
CBOICTBY
PEaKTHBBI.
Ankaguensl. byraguen-1,3 u
9 MetunoyraaueH-1,3. [omydenue
CHHTETUYECKOTO KaydyKa U PEe3UHBI
AJIIKMHBI: COCTaB ¥ 0COOEHHOCTH JlaTamk
10 CTPOEHUSI, TOMOJIOTUYECKUH PS/I. pH,criuproBKa.
ALlETHIIEH — MPOCTEUIINI Ob6opynoBanue,
[IpPEICTaBUTEND AJIKKUHOB PCAKTUBBI.
1 BrrunciieHus no ypaBHEHHIO
XUMHUYECKON peaKiuu
JlaTumk
12 ApeHbl: 6EH3011 ¥ TOTYOJL. pH,crimproBka.
TOKCMYHOCTH apeHOB Ob6opynoBaHue,
PEaKTUBBI.
I'eneTnueckas cBsI3b yriaeBOJOPOIOB,
13 MIPUHAUISKALUX K PA3TUYHBIM
KJIaccaM
14 [IpupoaHbIe ICTOUHUKHU

YIJI€BOIOPOJOB: IPUPOAHBIN ra3




MOTTYTHBIE HE(PTIHBIE ra3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKu

[IpupoaHbIE HCTOYHUKHU
YTJIEBOAOPOIOB: MPUPOJHBIN ra3 U

15
MOTIYTHBIE HEe(TSHBIE ra3bl, HePTH U
MPOIYKTHI €€ mepepaboTKu
16 KonTtponbHas padoTa no pasaeny
«YTIeBo10pOabD)
JaTtunkm Temne-
paTypbl (Tepmo-
PE3NCTOPHbIN U
17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: TEPMOMNApPHbIN),
METaHOJ U 3TaHoJI. BogopoaHas cBs3b 6aHA KOMBUHMK-
poBaHHas nabo-
paTopHasi.
JaTtunk pH
[atumkm tTemne-
paTypbl (Tepmo-
PE3UCTOPHbIN U
18 MHOroaTroMHbI€ CIIUPTHI: TepMonapHblit),
ATUJICHTJIMKOJb U TIIULIEPUH 6aHA KOMBUHU-
poBaHHas nabo-
paTopHas.
LaTtunk pH
JaTtunkum temne-
@DeHOoI: CTPOEHUE MOJIEKYJIBI, paType! (Tep’\vAo_
. PE3NCTOPHbIN U
19 (buznyuecKrue U XuMUYECKHE CBOWCTBA,

NPHUMCHCHUC

TepMonapHblit),
6aHA KOMBUHU-
poBaHHas nabo-




paTopHas.
JdaTtunk pH

Anbnerunpl: popMaibaerua u

Mpubop ana
OKMC/EeHUA cnnp-
Ta HaZ MeaHbIM
KaTann3aTopom,
BbICOKOTEMMEepa-
TYPHbIA AaT4MK

20
aneranbaeruy. AleToH (repmonapa)
O6opyaoBaHue,
pPEaKTHUBBI.
JaTunk Temnepa-
TypHI (TEpMoOpe-
3UCTOPHBIN
OHOOCHOBHEIE MIPEICITbHBIC JlaTduK Temrepa-
21 KapOOHOBBIC KUCJIOTHI: MypaBbHHAS U TYpBI
YKCYCHast
[IpakTrueckas padota Ne 2. Hartunk pH, naTank
22 «CBoiicTBa pacTBOpa YKCYCHOI SJICKTpONpO-
BOIHOCTH
KHCJIOTBD»
CreapuHOBast U OJICMHOBASI KHCIIOTHI,
23 KaK MpeACTaBUTEIN BBICIINX
KapOOHOBBIX KUCIIOT
Mbl1a KaK COJIM BBICIIMX KapOOHOBBIX Harunk pH, natauk
24 . 3JIEKTPOIPO-
KHCJIOT, UX MOIOIIIee JICHCTBHE
BOJHOCTHU
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE Jatuuk pH, natuuk
25 KapOOHOBBIX KUCIOT. [ uaponus SJICKTPOIPO-
BOJHOCTHU

CJIO>KHBIX 3(h)UpOB




26 XKupsl: THAPOIN3, MPUMEHEHHE, 1
OMOJIOTUYECKasl POJIb KHUPOB
VYTrneBobl: cocTaB, Kiaccu(uKaIus.
27 Baxneiimune npeacTaBuTeNu: TIIIOK03a, 1
¢bpykTO3a, caxapo3a
28 Kpaxman u nemnrono3a kak 1
MIPUPO/THBIE TIOJTHMMEPBI
KontponbHas padoTa no pasaerny
29 «Kucmopoaconepxaniue 1 1
OpPTaHWYECKUE COCTUHEHIS
30 AMWHBI: METHUJIAMUH U aHWIHH 1 Oatumk pH
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE Oatuunk pH, gart-
31 OpraHWYECKUE COCTUHEHUS, HX 1 UMK 3N1IEKTPONPO-
onosornveckoe 3HaueHue. [lenrumpt BOZHOCTU
32 benku xak mpupoiHbIe 1
BBICOKOMOJICKYIISIPHBIE COCIHMHCHUS
33 OCHOBHBIC TIOHSATHUST XUMHH 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OCHOBHBIC METOJIbI CHHTE3a Oatunk Temnepa-
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1 Typbl (Tepmonap-
[TnacTmacchl, KaydykH, BOJIOKHA HbIi1)
OBIIEE KOJIMYECTBO YACOB I10 34 5 5
[MPOI'PAMME




10 kiacce ,yriy0JieHHbIH YPOBEHb

11 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne ni/m P Konrtpoasbnbie | IlpakTnyeckue (1upp )
MPOrpamMmmbl Bcero oOpa3oBareJibHbIE
padoThI padoThI
pecypchl
Pa3znen 1.TeopeTuyeckue 0CHOBbI XUMHH
Crpoenne atomoB. [lepuoanueckuit
11 3akoH U [lepuoanueckas cucrema 3 bubnuoreka [IOK
' XUMHUYECKnX djeMeHToB 1. 1. https://lesson.edu.ru/04/11
Meunpeneena
19 Crtpoenue BemiectBa. MHOTOOOpasue 4 bubmuoreka [JOK
' BEILECTB https://lesson.edu.ru/04/11
bu6mmoreka [JOK
1.3 X 6 1 1
HMHHCCIIE pearintd https://lesson.edu.ru/04/11
bubmuoreka [JOK
14 13
TOTO 1O paspesty https://lesson.edu.ru/04/11
Paznen 2.Heoprannyeckasi XuMusi
bu6mmoreka [JOK
2.1 M 6 1
CTaIbl https://lesson.edu.ru/04/11
bu6mmoreka [JOK
2.2 H 9 1 1
eMETATIb! https://lesson.edu.ru/04/11



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

93 CBs13b HEOPraHMYECKUX U OPTaHUUYECKHUX 5 bubnuorexa [JOK
' BEILIECTB https://lesson.edu.ru/04/11
bu6mmoreka [IOK
u 17
TOTo Ho pasieity https://lesson.edu.ru/04/11
Paznen 3.Xumus 1 :KM3HL
3.1 XUMUSA ¥ KA3HD 4 Bubmaorera LIOK
https://lesson.edu.ru/04/11
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie JlonoHUTEIbHASA
n/n Tema ypoka Bcero Kontpobusie | Hpaxrieckie oOpa3oBarte/ibHble | HH(poOpPManus
padoTsbI padoThI pecypest
[Ipeamer opraHn4ecKkoi XUMHH, €€
1 BO3HUKHOBEHHE, Pa3BUTHE U 1
3HaYEHUE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBIE MTOJIOKEHUS
IIpencraBnenue o kinaccupuKauu
OPraHMYECKUX BEILECTB.
3 Homenknarypa (cucremMaruueckasi) u 2
TPUBHUAJIBHBIC HA3BAHUS
OpPraHMYECKUX BEILECTB
N3omepus. 2
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKUHN PsifL
5 Mertan u 3TaH — npocTennme 1
IIPEICTaBUTENN AJIKAHOB
XVMHYECKUE CBOWCTBA AJIKAHOB. 1
IIpumeHeHue.
Pemienue 3a1a4 Ha BbIBOJ (hOPMYITbI 1
5 AJKeHBI: COCTaB U CTPOCHUE, 1

CBOICTBA




OTUJEH U NPOIUIEH — IpocTeiIne
NIPEACTABUTENM AIIKEHOB

[Ipaktuyeckas padora Ne 1.
«[TonydeHue 3TUIICHA U U3yYCHHE €TO
CBOMCTB»

Anxanuensl. byraguen-1,3 u
MetuinOyraguen-1,3. [lonyuenue
CHHTETHYECKOTO KaydyKa U PE3HHBI

10

AJIKHHBI; COCTaB U OCOOEHHOCTH
CTpOCHI/ISI, FOMOHOFI/I‘IGCKI/Iﬁ pH}I.

AneTnnes — npocTenmmn
MIPEACTABUTEND ATKUHOB

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKON peaKiuu

Pemrenue 3agau

12

Apenbl: 6€H30J1 U TOJTYOJI.
TOKCMYHOCTH apeHOB

XUMHAYECKHAE CBOUCTBA U
MIPUMEHEHHE apEHOB.

13

I'enetnueckas cBI3b Yrii€eBO40poJa0B,
IIpUHAJIC)KAIIUX K pa3JINYHbIM
KJj1accaM

14

[IpupoiHBIE HICTOUHUKHU
YTJIEBOJOPOOB: IPUPOAHBIN I'a3 U
MOMyTHbIE HeQTSHbIE ra3bl, HEPTH U
MPOIYKTHI €€ epepaboTKH

15

[IpupoaHble HICTOYHUKU
yIJI€BOJIOPOIOB: IPUPOAHBIN ra3 u




MOTTYTHBIE HE(PTSIHBIE ra3bl, HEPTH U
MPOIYKTHI €€ mepepadoTKu

O000111EHNE TT0 TEME
«YTI1€BOA0POABD)

16

KoHuTponsHas paboTta 1o pasaeny
«YTIeBOA0POABD)

17

HpeI[eJ'II)HI)Ie OJIHOATOMHBIC CIIMPTHI:
METaHOJ U 3TaHoJI. Bomopoanas
CBSI3b

XUMHUYECKUE CBOMCTBA CIIUPTOB

[TonyyeHnue u npuMEHEHNE CIIUPTOB

18

MHOroaTroMHbIE CIIUPTHI:
STUJIEHTJINKOJIb U TJINLEPHUH.

XHUMHUYECKHAE CBOUCTBA U
MIPUMEHEHHE MHOTOATOMHBIX CITUPTOB

Pemrenue 3agau

19

@DeHOoJI: CTPOCHHE MOJIEKYJIBI,
(uznueckue cBoicTBa

XUMHWYECCKHUEC CBOﬁCTBa, IIPUMCHCHUEC

Pemenue 3agau no reme «CrnupThl U
(heHob»

20

Anpaerunpl: GopManbaeTu U
areTalbIeT /.

Keronsr : CTPOCHUEC U CBOMCTBA

Pemenue 3amau

21

OJIHOOCHOBHLIC MMpEaACIIbHBIC
Kap6OHOBLIe KHCJIOTBI: MypaBbUHAA U




yKCyCHast

XUMHUYECKUE CBOMCTBA KapOOHOBBIX
KUCIIOT. [Ipumenenue

22

[IpakTtuyeckas padora Ne 2.
«CBoMicTBa pacTBOpa YKCYCHOM
KHUCIIOTBI»

23

CreapuHOBas U OJICMHOBAsT KUCIIOTHI,
KaK MPEICTaBUTENN BBICIINX
KapOOHOBBIX KHUCJIOT

24

Mbii1a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, X MOTOIIEE
neficTBHE

25

CrnoxHbIe Y()UPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. ['maponus
CJIOKHBIX 3(hDUpPOB

26

Xupsbr: rugponn3, npuMeHeHue,
OuoJIoTHYecKasi poJib )KUPOB

27

yl"J'IeBOI[BIZ COoCTasB, KJ'IaCCI/I(bI/IKaHI/Iﬂ.

Baxwueliive npeacTaBuTeNu:
TJIF0K03a, PpyKTO3a

Caxapo3sa

28

KanMa.]'I U OCJIII0JI03a KaK
IIPpUPOAHBIC ITOJIUMECPBI

Pemenue 3amau

O060011IEHNE IO TEME

29

KonTtponpHas pabota no pazaeny
«Kucnopoxaconepsxkamiye
OpPraHMYECKUE COECTUHEHUS




30

AMMWHBI: METHJIAMHUH U aHWJINH

XUMHYECKUE CBOWCTBA U IPUMEHEHUE
aMHHOB.

31

AMHMHOKHCIIOTHI KaKk aM(pOTEpHBIC
OpPraHUYeCKUE COCAMHEHHUS, UX
ouosiornyeckoe 3Hauenue. [lenruasl

XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT

32

benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COECTMHEHHUS

XUMHUYECKHUE CBOMCTBA OEIIKOB

FeHeTI/I‘—IeCKaH CBA3b M@)K}Iy
rpynHaMH OpFaHI/I‘IeCKI/IX
COeqUHEHNN

I'eneTnveckas CBSI3b MEXKITY
rpynIaMu OpraHuYeCKuX
COEeIUHEHNN

Pemrenue 3agaud mo reme

33

OCHOBHBIC TIOHATHS XUMHHI
BBICOKOMOJICKYJISAPHBIX COCI[I/IHCHI/Iﬁ

34

OCHOBHBIC METOJbI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCHHHCHHﬁ.
HHaCTMaCCLI, Kay4yKH, BOJIOKHA

HOHI/IMepHLIe MaTcpHrajibl

HOHI/IMepHLIe MaTcpHrajibl

IIpakTuyeckas pabora Ne3
«Pacrio3HaBanue miacTMace u
BOJIOKOH»

O0600611IEHNE




3ammTa MpoeKTHHIX padoT

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTpoJububie
Bcero P
padoTsI

IIpakTH4eckue
padoThbI

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTejibHbIE

pecypchbl

JlomostHuTENBHAS
HHpopManus

XUMUYECKUM DIIEMEHT. ATOM.
DneKTpoHHAs KOHPUTYpAIUs aTOMOB

Crpoenue aToMa

[Tepronnueckuii 3aKOH U
[Tepuoandeckas cucTeMa XUMHYECKUX
anemenToB JI. 1. Menaeneera, ux
CBSI3b C COBPEMEHHOU Teopuen
CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX
COEIMHEHUH 0 TPYIIaM U Iepro/IaM.
3HaueHe MepruoIMIecKOro 3aKOHa U
CUCTEMbl XUMUYECKUX AIIEMEHTOB
J.N. MenneneeBa B pa3BUTHUH HAYKH

CtpoeHue BellecTna..

XuMuuecKas CBI3b, €€ BUJIbI;
MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBSI3H

HMoHHas u MeTalIm4ecKas CBI3H

Bopoponnas cBs3b

Pemenue 3amau

10

BanentHOCTE.

I = SN SN




DNeKTpOOTPULIATENbHOCTh. CTEIeHb.
okmciieHus. BemecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUS

11

PacTtBopbl

12

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJIOUIHBIE PACTBOPBI.

13

MaccoBasi 107151 BEIIECTBa B pacTBOpE

14

Pemenne 3amau

15

Knaccudukanus 1 HOMEHKIaTypa
HeOpFaHI/I‘—IeCKI/IX COG}IHHCHPlﬁ.
FeHeTI/I‘-IeCKaSI CBA3b HeOpFaHI/I‘IeCKI/IX
BEIIECTB, PA3JIUIHBIX KJIACCOB

16

Knaccudukanus XuMuyeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHN4eCcKO XUMHUH. 3aKOH
COXPAaHEHHUS MacChl BELIECTB; 3aKOH
COXPaHEHUS U IPEBpAICHUS SHEPTUU
MIPU XUMUYECKHUX PEaKIHIX

17

Ckopoctb peakuun. OOpaTuMbIe
peaxuu.

18

[Ipaktuueckas paborta Ne 1. «BnusHue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON peaKinm»

19

XVMHYECKOE PAaBHOBECHUE U
(baKTOpBI,BIMUSAIONINE HA HETO.

20

Pemenue 3amau

21

QHCKTpOJ'H/ITI/ILIeCKaH AUucconuanusi.




22

Pemenue 3amau

[ToHATHE O BOZOPOJIHOM ITOKA3aTelIe

23 (pH) pactBopa

24 Peakiyu noHHOT0 OOMEHa.

25 Pemenne 3amau

26 I'maponus opraHnvecKkux u
HEOPraHWYECKUX BEIIECTB

27 KauectBenHsie peakiuu

28 Pemenne 3amau

29 OKHCIUTETEHO-BOCCTAHOBUTEIILHBIE
peaxIum.

30 OKHCIUTETEHO-BOCCTAHOBUTEIILHBIE
peakiuu

31 Pemtenue 3amay

39 [TonsaTue 006 3MEKTPOM3E PACIIIABOB
U pacTBOPOB COJIEH

33 Pemtenue 3amay

34 O0o001Ienne o TeMe

35 KonTtponbHas padoTa no pasueny
«TeopeTnyeckne OCHOBBI XUMHU»

36 Kiaccudukanus HeopraHU4ecKux
BEIIECTB.
MerTanisl, UX IIOJ0XKEHHE B
IIepuoanueckoii cucreme

37 XUMHUYECKUX daeMeHToB 1. 1.

MenneneeBa 1 0COOEHHOCTH
cTpoeHus atTomoB. Oomiue




¢u3nvecKkrue CBOMCTBA METAIIIIOB

CmtaBsl METAJUIOB.

38 DNEKTPOXUMHUYECKUI P
HaIpsHKEHUH METaJUIOB
XUMHUYECKHE CBOMCTBA BaXKHEHIIINX

39 METaJUIOB (HATPUH, Kaui, KaJblUH,
MarHuii, aJroMUHUI) U UX
COCAUHEHUI

40 XHWMHYECKHE CBOMCTBA XpOMa, MEAU U
HUX COeIUHEHUI

41 XUMHYeCKHe CBOMCTBA IIMHKA, JKeJie3a
U UX COeIUHEHUN
[IpakTnueckas pabota Ne 2. "Pemienue

42 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«MeTamie»"

42 Mertannel B npupope. [lonyyenue
METaJJIOB

43 Pemtenue 3amay

44 Pemtenue 3amay
Hemerannel, UX mojaoxeHue B
[Tepuoanueckoit cucreme

45 XUMHYECKUX aemMeHnToB Jl. W.
MenaeneeBa 1 0COOEHHOCTH
CTPOEHUSI aTOMOB
®du3nyeckue CBOMCTBa HEMETAILIOB.

46 AnnoTponus HeMeTauloB (Ha

npuMepe KUciaoposa, cepsl, pocdopa
U yIiepo/a)




47

XUMHYECKHE CBOMCTBA TaJIOTCHOB,
CEphl U UX COCTMHEHUI

48

XnMH4YecKre CBOMCTBA a30Ta,
docodpa 1 UX COCTUHCHHIA

49

XUMHUYECKUE CBOMCTBA yriepoja,
KPECMHUA U UX COGIII/IHGHI/Iﬁ

50

[IpumeHeHne BaXKHEUIINX
HEMETAJIOB U UX COCIMHEHUI

51

O0o001Ienye U cucTeMaTu3aus
3HaHuM o Teme «Hemeramiey.
Brruncnenus mo ypaBHeHUSIM
XUMHUUYECKUX PEAKINi 1
TEPMOXUMHYECKUE PACUETHI

52

Pemenue 3agau

53

[TpakTuueckas padota Ne 3.
«PereHne 3KCIepUMEHTATBHBIX 33]1a4
no teme "Hemeramnsr"»

54

000011IEHNE

55

KonTtponbHas padoTa mo TemMam
«Metamael» 1 «Hemeramie

56

HeopraHquCKI/Ie U OpraHu4CcCKuc
KHCJIOTBI. HeOpFaHH‘leCKI/IC u
OPraHn4cCKUC OCHOBAHUA

57

AmboTepHbIe HEOPraHU4eCKHUe U
OpraHUYECKUE COCTUHEHUSI.
I'eneTnyeckast CBsI3b HEOPraHUUECKHUX
Y OPraHUYECKUX BEUIECTB

58

Poinb xumuu B o0ecrieueHHN




9KOJIOTUYECKOH, JHEPreTUYECKON U
MUIIEBOM 0€30MacHOCTH, Pa3BUTHU
MCOUIIUHBI

[IpencraBnenus 06 0OMMX HAYIHBIX

59 MIPUHLUAIIAX TPOMBIIUIEHHOTO 1
MOJTyYCHUST BAKHEHIIINX BEIICCTB

60 Heds.IIpupoansrii ra3 1

61 YenoBek B MUpE BEUIECTB U 1
MaTepHaoB.

62 XUMHUS U 3I0POBBE YEIOBEKA 1

63 Xumus munm

64 Kocmernueckue u napdromepHbie 1
CpeacTBa

65 XUMUS B CEIBCKOM XO3SHCTBE 1

66 XUMHS B CTPOUTEITHCTBE 1

67 [TurmMeHTHI U Kpacku 1

68 O00011IeHne 1

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME










