Anvunucrpanusa KupoBckoro paiiona MyHHIIUIIAILHOTO oOpa3oBanus «I'opox CaparoB»
MYHULIUITAJIBHOE OBIIEOBPA3OBATEJIBHOE YUPEXK/JIEHUE

«CPEAHSASA OBHIEOBPA3OBATEJIBHAS HIKOJIA Ne54 UMEHU U.A. EBTEEBA»
(MOY «COI Ne 54 umenu U.A. EBTeeBay)

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Pykosomgutens IIIMO 3aMecTHUTelb TUPEKTOpPA MO Hupekrop
[Tporokomn ot 29.08.2023 . Ne 1  YBP MOY «COIII Ne 54 MOY «COII Ne 54
nmenu U.A. EBreeBay umenu U.A. EBreeBay
or 29.08.2023 r. [Tpuxkaz ot 30.08.2023 1. Ne 261
PABOYAS ITPOTPAMMA

(ID 3591182)

y4eOHoOro npeaMera «XuMus. Yriay0JeHHbI YPOBEHD)

uist oOyvaromuxesa 10 —11 kimaccos

[IpunATO Ha 3acenaHuun

NeJaroru4eckoro CoBeTa
[Ipotokois Nel ot 30.08.2023 1.

r. Caparos 2023



HOACHUTEJBHASA 3AIINCKA

PabGouast mporpamMMa mo XMMUU Ha YPOBHE CpPEIHEro 001ero oopa3oBaHUs
pa3pabotana Ha ocHoBe DenepasnbHOro 3akona ot 29.12.2012 Ne 273-03 «0O6
oOpazoBanuu B Poccuiickoii denepanuny, TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS
benepanbHOI o0Opa3oBaTeIbHOM IpOrpaMMbl CPEIHETO o011ero
obpazoBanusa(DOIl COO), npencraBieHHbIX B DenepalibHOM TOCYIapCTBEHHOM
obpazoBatenbHoM ctaHaapre COO, c¢ yuérom Konuenmuu mnpernogaBaHus
yueOHOTO TpenMeTra «XuMus» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoii
Qdenepanivy, pealu3yIOIMIUX OCHOBHBIE 0OOpa3oBaTebHBIE MPOTPaMMBbI, U
OCHOBHBIX TMOJNOXeHUN «CTparerun pa3BUTUs BocnuTaHus B Poccuiickoi
®deneparun Ha nepuon a0 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHST Ha ypOBHE YriayOJEHHOTO HM3Y4YEHUsI 3aHMMAET BaXXHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBanus ydamuxcs 10-11 kimaccos.
N3yuenne mnpemmera, peaindyeMoe B yCIOBUAX UG EpeHIIMPOBAHHOTO,
npodusibHOr0 00y4eHHs, MpPU3BaHO oOOecrneuuTh oO0lIe00pa30BaTENbHYIO H
OOIIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOJUMYIO JIJIs
aJlanTalui UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COLIUYME, a TAKXKe JJIs
OPOJOJIKEHUsT OOy4YeHHs] B OpraHu3aiusx npodecCUOHaIbLHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCA OJHON U3 MPUOPUTETHBIX TUCITUTUINH.

B mporpamme 1o XuUMHM Ha3Hau€HUE TMpeaMeTa «XUMUS» MOJydaeT
NOAPOOHYI0  MHTEPIPETAllMI0 B  COOTBETCTBUM C  OCHOBOIOJAraroIuMHU
nosnoxkenusimu ®I'OC COO o B3auUMOOOYCIIOBICHHOCTH IIeJied, COJepKaHus,
pe3yabTaToB OOy4YeHUsT WU TPEeOOBAaHUN K YpPOBHIO MOJIIOTOBKU BBIMYCKHUKOB.
CBUIETENBCTBOM TOMY SBIISIFOTCSI CJIEIYIOIIME BBIMOJIHAEMbIE MPOTPAMMON IO
XUMUHU QYHKLUU:

e HMHPOPMAIMOHHO-METOJMYECKAs, peaau3anusl KOTOpPOW oOecreynBaeT
MOJIYYCHHUE TIPEACTABICHUS O TIIeNISIX, COACP)KAHWUU, OOIIEeH CTpaTeruu
oOy4JeHMsI, BOCTTUTAHUS U PA3BUTHS 00YUaIONIUXCS CPEACTBAMH IIPEIMETa,
M3y4aeMoro B paMKaxX KOHKPETHOTO MPOhUIIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeayCMaTpUBAET
ONpeNeNiCHHe: TPUHIUIIOB CTPYKTYPUPOBAHUSL U MOCIEIO0BATEILHOCTU
M3Y4YCHHUS] Y4EOHOro MaTepualia, KOJWYECTBEHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTUK; TOIXO0B K (HOPMHPOBAHUIO COJEPIKATEILHON OCHOBBI
KOHTPOJISI U OIEHKH OO0pa3oBaTENbHBIX JTOCTIKCHHA OOYy4Yaromuxcsi B
paMKax HWTOTOBOM aTTecTaluu B (QOpMe E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa MO XUMHH.

[Tporpamma st yrioyOn€HHOTO U3YUCHUS XUMUH:



e YCTAaHaBJIMBAeT MHBAapPUAHTHOE IPEIMETHOE COJEep>KaHue, 00s3aTeIbHOe
IUIE WU3y4YeHHsT B paMKax OTHENbHBIX MNpoduiei, MpeaycMaTpuBaeT
pacrnpesieieHue M CTPYKTypUPOBAaHHE €ro IO KiaccaM, OCHOBHBIM
COJIep>KaTeNIbHBIM JINHUSAM/pa3iesiaM Kypca;

e JaéT NMPHUMEpPHOE pachpeiesieHue y4eOHOro BPEMEHH, PEKOMEHYyEeMOTO
JUTSL U3y4YEHUS OTACIbHBIX TEM;

e IMpejularaeT TMPUMEPHYIO TOCIEIOBATEIIbHOCTh H3Y4YEHUS y4eOHOro
MaTepuaiia ¢ y4€ToM JIOTMKHU MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIPEIMETHBIX CBSI3EH;

e JTAET METOJUYECKYIO MHTEPIPETALMIO 1EJIeH U 3a/1ay U3yuyeHHUs MpeaMeTa
Ha yrayOJaEéHHOM ypOBHE ¢ YUYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOwiero o0pa3oBaHUs, COACPKATEIBHOM XapaKTEpUCTUKH
IUIAHUPYEMBIX  PE3yJIbTaTOB OCBOCHUSI OCHOBHOM 00pa3oBaTesIbHOU
IPOrpaMMbl CpEIHEro o01ero oOpa3oBaHuUs (JINYHOCTHBIX,
METanpeJIMETHbIX, MPEIMETHBIX), @ TaKXe C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEUCTBUH  OOYyYarmIerocss IO OCBOCHUIO
coJiep KaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3HIMAM B MPOrpaMMe MO XMMHUU IPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHUMHM Ha YpPOBHE OCHOBHOI'O OOILEro
oOpazoBaHus. 3a TMpeleIaMd YCTAHOBJIEHHOW MporpaMMod MO  XUMHUU
00s3aTeIbHON (MHBAPHUAHTHON) COCTABJISIONIECH COJEpKaHMsSI y4eOHOTo MpeameTa
«XumHs» OCTa€TCsi BO3MOXKHOCTH BBIOOpa €ro BapHAaTHUBHOM COCTaBIISIOLIEH,
KOTOpasi JIOJKHA OINpPEAENAThCS B COOTBETCTBHM C HAIPABICHUEM KOHKPETHOTO
npoduiig o0yyeHusl.

B cootBercTtBUM ¢ koHuenryanbHbIMH nosokeHuamu PIOC COO o
Ha3HAYEHUU TNPEJAMETOB 0a30BOr0 M YINIYOJEHHOTO YpPOBHEH B CHCTEME
muddepeHITMpoBaHHOTO 00yYeHHs Ha YPOBHE CpemHEero oOmiero oOpa3oBaHMs
XUMHSI Ha YpOBHE YIUIYONEHHOTO U3YYCHHMsI HANpaBlIeH HAa peaau3aluio
OPEEMCTBEHHOCTH €  MOCIEAYIOUIMM  3TalOM  IOJYYEHUS  XHUMHYECKOTO
oOpa3oBaHHs B paMKaxX M3YyYEHHs CHELHUAJIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCIUIUIMH B By3aX M OpPTaHU3AIMIX CPEIHEr0 MpoQecCHOHATBHOTO
oOpa3zoBanusa. B 3Toil cBsA3M H3ydeHue mpeameTa «XHUMHUSD» OPHUEHTHUPOBAHO
OPEUMYIIECTBEHHO HA pacUIUpeHHe U  yrayOJeHue TEOpeTHYECKOW U
MPAKTUYECKON MOATOTOBKH 00YYaroINIuXcsi, BEIOPABIIUX ONPEACIEHHBIA MPOPUITH
oOyueHusi, B TOM YHCJIE C IEPCIIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B Opranuzaiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuit ®I'OC COO Kk miIaHUpPyeMBbIM pe3yJIbTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTEIbHOM IPOTpaMMBI CPEJHETO OO0IIero oOpa3oBaHUS
U3y4YeHHE npeaMera «XUMHUS» OPHUEHTHPOBAHO TAaKK€ Ha pEIICHHE 3a1ad



BOCIIUTAHUSI U COIMAJIILHOTO Pa3BUTUS OOyYaromuxcsi, Ha GOPMUPOBAHUE Y HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUM, YMEHHUH palmoHaIM3aluu y4eOHOTO Tpyaa u
0000IMIEHHBIX  CIIOCOOOB  JICATEIIBHOCTH, HWMEIOIIUX  MEXIUCIUILUIMHAPHBIN,
HAANPEIMETHBIA XapakTep.

CocraBnstomiuMu  ripemMeTa «XUMHS» Ha YPOBHE YIIIYOJIEHHOTO HU3y4YeHUS
ABJISIIOTCSL  YIUIyONn€HHbIe Kypchl — «Opranuyeckas xumus» u  «OOmas u
Heopranudeckas xumus». [Ipu onpeneseHun Noaxo/10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allMi COJEp>KaHUSI ITUX KYpPCOB B MpPOrpaMMe IO XHUMHH 332 OCHOBY
npusaTel nojoxkenuss GI'OC COO o pasznuuusx 06a30BOro U yriayOia€HHOTO
ypOBHEN M3YyUYEHUS MIpEAMETA.

OcHoBy conepxxkanust KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYNMHOCTb TNPEIMETHBIX 3HAHUN U
YMEHHI, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3yY€HHMs IpeaMera. JDTa CUCTeMa
3HAHUM MOJy4yaeT ONpeeiEéHHOEe TEOPETHUECKOe OMOJHEHUE, MO3BOJIAIONIEe
OCO3HAaHHO OCBOMTHb CYIIECTBEHHO OoJibIIMiA 00BEM  (PaKTOIOTUYECKOTO
matepuana. Tak, Ha yriayOJnEHHOM YypOBHE H3y4d€HHUs MpeAMeTa obecredyeHa
BO3MOXHOCTb 3HAUUTEIBHOTO YBEIWYEHUS O00bEMA 3HAHUH O XUMHYECKUX
AJIEMEHTaX U CBOMCTBaX WX COEJUHEHUU HAa OCHOBE PACIIMPEHUS U YIIIYOJICHHS
NPEICTABICHUNA O CTPOCHUM BELIECTBA, XMMUYECKOM CBSI3U M 3aKOHOMEPHOCTSIX
NPOTEKAHMS PEAKIUH, paCCMAaTPUBACMBIX C TOYKH 3PEHUS XUMHUYECKON KUHETHUKH
U TepMOJIMHAMHUKH. M3ydeHuwe mnepuoaumyeckoro 3akoHa u llepumonnueckon
CUCTEMBl ~ XHMHYECKMX  3JEMEHTOB O0asupyercds  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEACTABICHUIX O CTPOEHUU aToMa. XMMHUYECKAs CBA3b
OOBSCHSETCS C TOUKH 3PEHHSI SHEPT€TUYECKUX U3MEHEHMI Mpu €€ 00pa30BaHUM U
pa3pyllIeHNH, a TaKKe ¢ TOYKH 3PEHHUsS] MEXaHHU3MOB €€ oOpazoBaHus. N3yuenue
TUIIOB  peakuuil  jJomnojHsercs  (GopMupoBaHMEM  MpeACTaBiIeHUM 00
ANEKTPOXUMHUYECKHUX IMpoIeccax U 3JIEKTPOJU3€E PACIUIABOB U PACTBOPOB BELIECTB.
B kypce opraHmyeckoil XMMHUU NPHU PACCMOTPEHUHU PEAKIIMOHHOM CIOCOOHOCTU
COEIMHEHHH yaemnsieTcsi 0co00e BHUMaHue BompocaMm 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIUSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHi.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpKAHHE KypCOB XUMHUU
yrayOaEHHOTO YPOBHS M3YUCHUS JIJISl KIIACCOB OMPEAeEHHOTO PO IS (TIaBHBIM
oOpa3zoM Ha WX CTPYKTypy U XapakTep JOMOJHCHWA K oOmmel cucreme
IIPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHUE CMEXKHBIC TIpeaAMEThl. Tak, Harpumep,
B COJIEp)KaHUM TPEaMETa ISl KIACCOB XUMHUKO-(DU3UUIECKOTO Mpoduisi O0IbIIoe
3HauYeHHUE OYJyT MMETh AJIEMEHTHl yueOHOro marepuaina mo obmed xumun. [Ipu
U3YYCHHH TIpeIMeTa B JaHHOM Ciydae akIeHT OyJeT cjellaH Ha OOUIHOCTH
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUW B XMMUU U B (PU3HKE: ATOMHO-
MOJIEKYJISipHasi Teopusi (MOJIEKyJsApHas Teopus B (U3UKE), 3aKOHBI COXPAHEHUS



Maccbl M JHEPrUHU, 3aKOHBI TEPMOJMHAMMKH, 3JIEKTPOJU3a, IPEJACTABICHUS O
CTPOECHMH BELIECTB U IPYTOE.

B TO e BpemMs B coOJIepKaHMM IIpeAMeTa I KJIacCOB XUMHKO-
Ouonornyeckoro mpoduiist OONbIINN YACIbHBIA BeC OyleT MMETh OpraHuyecKas
xumus. B aTOoM cioyyae mpenocTaBisieTcsl  BO3MOXKHOCTb — Juid  OoJee
00CTOSITENILBHOTO ~ PACCMOTPEHMS] XMMHMYECKOW  OpraHu3aliu  KJIETKA  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOWM BXOIST, K TNpUMEpPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIUNUIbI, OEJIKW, YTIEBOAbl, HYKIECHHOBBIC
KHCJIOTHI U Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBe M CBOMCTBAX MpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIYKAT OCHOBOW [UISl M3YYEHUS
CYIIIHOCTH MPOIECCOB (OTOCUHTE3, IbIXaHUS, MUILEBAPECHUS.

B mumane ¢opmupoBaHHS OCHOB HAy4YHOTO MHMPOBO33PEHHUS, OCBOCHHUS
oOlIEHAayYHBIX METOJIOB NTO3HAHUS U OIbITa MPAKTUYECKOT0 MPUMEHEHUS HAyUHbIX
3HAHUM M3ydeHHE MpeaMera «XUMHUsS» Ha YIriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3IX C Y4YEOHBIMH TpEIMETaMH, BXOJSUIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBEeHHO-HAy4YHbIE NpeaMeThl», «Maremartnka u
uH(popmatuka» U «Pycckuii A3bIK U JIUTEPATYPa».

[Ipu u3ydyeHun ydeOHOro mnpeameTa «XUMHUS» Ha YIIIYOJIEHHOM YpOBHE
TaK)kKe, Kak Ha YPOBHE OCHOBHOI'O M CpeIHEro oduiero oopa3zoBaHus (Ha 6a30BOM
YpOBHE), 3a7iaueil IEPBOCTENIEHHOW 3HAaYMMOCTH ABJISIETCS (DOPMUPOBAHHE OCHOB
HAyKd XHUMHUU KaKk OOJIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTUYECKON
NEATEIBHOCTH YEJIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. Pemenne
TOM 3aJauyd Ha YIIYOJIEHHOM YPOBHE H3YYEHHMsS IMpeAMeTa Mpenoyiaraet
peanu3anuio TaKuX LeJeH, KaK:

e (QopmMupoBaHME NPEACTABICHUNA: O MaTepUATLHOM €IUHCTBE MHpAa,
3aKOHOMEPHOCTAX Y MO3HABAEMOCTH SIBJIEHUW IPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HAayK M €€ Beayuieil poiau B oOecrneyeHuu
YCTOMYMBOTO  pa3BUTHSA  YEJIOBEYECTBA: B  PEIICHUHM  MpoOsieM
HKOJIOTUYECKOM, IHEPreTUYECKON U MUIIeBON 0€30MacHOCTH, B Pa3BUTHUU
MEJULMHBI, CO3JaHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB YHEPIUH, B
00eCreYeHNH PalMOHAIBLHOTO MPHUPOJONOIL30BaHUS, B (POPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJIbTyphbl YEIOBEKA, a TAKKE 3KOJIOTHYECKU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

e OCBOCHME CHCTEMbl 3HAHUW, JIEXKAIIUX B OCHOBE XHUMHUYECKOU
COCTaBJISIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPa: PyHIaMEHTAIbHBIX
MIOHATUM, 3aKOHOB U TEOPUUW XUMHHM, COBPEMEHHBIX MPEACTABICHUN O
CTPOEHMM BEIIECTBA HA pa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJSIPHOM,  HAaJAMOJEKYJSIPHOM, O  TE€PMOJMHAMHYECKUX M
KMHETUYECKUX 3aKOHOMEPHOCTSAX MNPOTEKAHMS XMMHYECKUX PpEaKIuil, O



XUMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 00IUX
HAYYHBIX MIPUHITUIIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmMupoBanue y oOyyJaronmxcs OCO3HAHHOTO MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XWMHUYECKUX 3HAHUU MJisi OOBSICHEHUS
KJITIOUEBBIX HJIed W TPOOJIEM COBPEMEHHOW XUMHH, JJisi OOBSCHEHUS U
NPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PeIIeHUs MPoOIeM, CBI3aHHBIX C XUMHUEH, IPOTHO3WPOBAHUS,
aHaJlM3a W OIEHKHU C TIO3UINI SKOJOTUIECKON OE30MMaCHOCTH MOCIIEICTBUI
OBITOBOM M TPOW3BOJICTBEHHOW JCSITETLHOCTH YEJIOBEKa, CBSI3aHHOU C
XAMHYECKUM  TIPOM3BOACTBOM, HCIIOJNIb30BAaHHEM U  IepepadOTKoOU
BEIIECTB;

yrayOJaeHUe  TPEJICTAaBICHWW O  HAyYHBIX  METOJaX  ITO3HaHWS,
HEOOXOUMBIX JUIS TPHOOPETCHUS YMEHUW OPHUCHTHUPOBATHCS B MHPE
BEIIECTB M OOBSCHEHUS XUMHUYECKHX SBICHUH, WMEIONIMX MECTO B
PHUPOJIEC, B MPAKTHUUECKON JISATETLHOCTH U IOBCETHEBHOMN KU3HHU.

B muane peanuzanuu MepBOOYEPENHBIX BOCIUTATEIBHBIX M PAa3BUBAIOIIUX
(GYHKIUH 11€JIOCTHOM CHUCTEMBbI CpeAHEro o0Iliero oopa3oBaHUsS MPU HU3YYECHHUH
npeaMera «XuMmus» Ha  YyUIyOJI€HHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
IpUOOPETAIOT TAKKE LENH U 3aa4H, KaK:

BOCIUTAaHUE YOEXKAEHHOCTM B TO3HABAEMOCTH SBJICHUN MPUPOIBI,
YBOXEHHUSI K TMPOIECcCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIIAIHBIX UCCIAEOBAaHUNM B XUMUHU, (POpMHpPOBAHME MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU;

pa3BUTHE MOTHBAllUM K OOYYEHUIO U T[O3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO U CaMOBOCIIUTAaHMIDO  HA  OCHOBE  YCBOCHUS
00111eYeI0BEYECKHUX 1IEHHOCTE;

pa3BUTHE MTO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYIbHBIX U TBOPUYECKUX
CrocoOHOCTEW oOydJaromuxcs, (GOPMHPOBAHUE Y HHX CO3HATEIBHOTO
OTHOIICHUSI K CaMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCTIENTHON TPO(eCCHOHATBLHON U OOIIECTBEHHOU ACSITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MOTPEOHOCTU B
3I0pOBOM 00pase KU3HWU;

dbopMupoBaHUE YMEHHI M HABBIKOB Pa3yMHOTO MPHPOIOIOIH30BaAHNUA,
Pa3BUTHE DKOJIOTHUUECKOU KYJIbTYpPbI, TPHOOPETEHHUE OIbITA OOIECTBEHHO-
MIOJIE3HOM IKOJIOTUYECKOM JEATENbHOCTH.

OO1ee 4uCiIo 4acoB, MPEAYCMOTPEHHBIX /ISl U3YUCHHUS XUMHUH HA YTITyOJIEHHOM
YpOBHE cpenHero oOmiero odpa3oBanus, coctaiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hegento), B 11 kinacce — 102 vaca (3 yaca B Hezemo).



COJEPKAHUE OBYUYEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKONH XMMMH.

[IpenMer W 3HaYE€HHE OPraHUYECKOM  XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUuYECKUX COCTUHEHUM.

DNEeKTPOHHOE CTPOCHHE aToMa Yriepoja: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUA. BajleHTHblE BO3MOXKHOCTHM aToMa yriepojaa. XHMHYECKas CBS3b B
OpraHUYEeCKUX COCJAMHEHMSX. TUMbl TUOpUIU3ALMK ATOMHBIX OpOuTanei
yraepoaa. MexaHu3mbl 00pa3oBaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKLEeNTOPHBIN). THUIBI TEpPeKpbIBAHUS ATOMHBIX OpOUTale, G- U T-CBS3U.
OpunapHasi, 1BOHast U TpoiHas cBsi3b. CroOcoObI pa3pbiBa CBA3EH B MOJIEKYJIAX
opraHuveckux BemiecTB. [loHsiTue O cBOOOJHOM pajukaie, Hykieodpuie u
anekTpodue.

Teopuss crpoeHuss opraHudeckux coennHenui A.M. byrtnepoBa u
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAaUEHHE TEOPUH CTPOCHHUS
OpraHUYEeCKUX COEIUMHEHUU. MoseKynsipHble U  CTPYKTYpHBbIE  (OPMYIIBIL.
CtpykTypHble (GOpMyNbl pa3au4HBIX BUIOB: pa3BEPHYTas, COKpaulEHHas,
ckenetHass. M3omepus. Buasl u30MepuH: CTPYyKTypHas, MNPOCTPAHCTBEHHAs.
OnekTpoHHbIe 3(P(PEKTH B MOJEKYJIAX OPraHUYECKUX COCIUHEHHN (MHIYKTHBHbBIN
U Me30MEPHBIN (D (PEKTHI).

[IpencraBnenne o kiaccupukanuu oOpraHudeckux BemiecTB. [lonsTue o
¢yHkumoHanbHOU rpymme. ['omonorus. ['omonornueckue psanpl. CucremaTnyeckas
HOMeHKJIaTypa opranndeckux coenuHeHuid (IUPAC) w TpuBmanbpHBIC Ha3BaHUS
OTZEJIbHBIX IIPEACTAaBUTEIICH.

OcobeHHOCTH U KiaccU(UKalMs OpraHUYecKux peakiuil. OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUN B OPraHUYECKOH XUMHUH.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M HMX IPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3llaMu OpPraHMYECKUX BEUIECTB M MaTepuHallaMd Ha HX
OCHOBE, OMNBITBI [0 NPEBPALLECHUIO OPraHWYECKHX BEUIECTB IMPU HArpEeBaHUU
(miaBneHue, OOyIJIMBaHUE W TOPEHHE), KOHCTPYMPOBAHHE MOJIEIEH MOJIEKYI
OpraHUYECKUX BEIIECTB.

YrieBoaopoasbl.

Anxkanbl. ['oMonornyeckuii psijy ankaHoB, 001Iast popmya, HOMEHKIATypa H
M30Mepus. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuan3anus aTOMHBIX opOuTaneit yriaepoja, o-cBsi3b. dusmyeckne CBOHCTBA
AJKaHOB.



XHWMHUYECKHE CBOMCTBA QJIKAHOB: PEAKLUHUM 3aMEIICHUSA, W30MEPU3ALINH,
JNErUAPUPOBAHMS, IUKIN3ALMY, TUPOJIN3a, KPeKUHra, ropenus. Ilpencrasinenue o
MEXaHU3Me PEaKIUN PAJUKAIBHOIO 3aMEILECHHUS.

Haxoxnaenue B npupojie. CriocoObl NOMyYeHUs: ¥ MPUMEHEHUE aJIKaHOB.

Huknoankanel. O0mias ¢popMynna, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOEHUS U XUMHUYECKHX CBOMCTB MajbiX (LMKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IUKIJIONIEHTAaH, IIUKIOTeKCaH) IuKiIoankaHoB. CrocoObl MOJy4eHHsS U
IIPUMEHEHUE UKIIOAJIKAHOB.

AnkeHbl. ['oMonornueckuil psj ajakeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M INPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ alKeHOB, SP*-
rudpuan3anus aTOMHBIX opOuTtanedt yriepoaa, - U m-CBA3U. CTpyKTypHas U
reoMerpuyeckas (Uuc-TpaHc-) wuzoMepusi. @Dunyeckue CBOWCTBAa aAJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLMU NMPUCOEAUHEHHUS, 3aMEIICHUS B O-TIOJIOKECHHE
IpU ABOMHOMN CBSI3U, MOAUMMEpU3aluu U okucieHus. [IpaBuiio MapKOBHUKOBA.
KauectBeHHble peakuu Ha ABOMHYIO CBA3b. CroCOOBI MOTYy4YEeHHS] U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHOB (CONPsHKEHHBIC, U30JIUPOBAHHEIE,
Kymynuposanusie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHMSI U XUMUYECKUX CBOMCTB
CONpPSDKEHHBIX  OueHoB, 1,2- wu |, 4-npucoenunenne. Ilonumepusanus
CONPsKEHHBIX TMEeHOB. CrocoObI MOJIyYeHHs U IPUMEHEHUE aJIKaIEHOB.

Ankunbl. ['oMonoruueckuid psii ankuHOB, o01as ¢Gopmyiia, HOMEHKIIATypa U
WU30MEpHsl. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, SP-
rudpuan3anys aTOMHBIX opOuTanei yriepoga. dusznyeckue CBOMCTBA AJIKUHOB.
XAMHUYECKHE  CBOWMCTBA:  pPEaKUUMU  IPUCOCAUHEHHUs,  JUMEPHU3ALUH U
TpUMEpHU3alUH, OKUCIEHUA. KHCIOTHBIE CBOKMCTBA AJIKWHOB, UMEIOIINX KOHILIEBYIO
TPOHYIO CBsI3b. KauecTBEHHBIE peaKIMu Ha TPOHHYIO CBA3b. CIIOCOOBI MOITYyYeHUS
Y IPUMEHEHUE AJIKWHOB.

Apomarnueckue yriieBoaopoasl (apensl). ['omonormyeckuid psij apeHOB,
oOmrast popmyna, HOMEHKIATypa U U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHe MOJieKynbl OeH3ona. Du3mveckre CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIMU 3aMEUICHUsS B OEH30JIbHOM KOJIbIIE U
YTIIEBOJOPOJHOM PpAJMKaJe, PEaKUUU NPUCOECAVHEHUS, OKHCIECHHE I'OMOJIOTOB
oen3ona. IlpencraBienre 00 OPUEHTUPYIOMIEM JEWCTBUM 3aMECTUTENICH B
OCH30JbHOM KOJIBILIE Ha MpHUMEpEe aJIKWIbHBIX pPAJUKaJIOB, KapOOKCHIIBHOI,
TUAPOKCUIIBHOM, aMUHO- W HHUTPOTPYIIBI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [lonmumepusanus crupona. CriocoObl MonydeHus U
IIPUMEHEHHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsHbIe Ta3pl. HedTh 1 €€ mpoucxoxacHue.
KameHHBbI yroiab U npoAayKThl ero nepepadorku. CrocoObl nepepaboTku HeTH:



NEPETOHKA, KPEKUHT (TePMHUYECKHH, KATAIUTUYECKH), PUDOPMHUHT, MHPOIH3.
[TponykThl mepepaboTKu HEPTH, UX TPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOreHIPOU3BOAHBIX YIJIEBOJAOPOAOB. Peakuun
3aMEUIEHUs TaJoreHa Ha THAPOKCOrPYMIy, HUTPOrpyNnmny, LIUAHOrPYIIY,
aMuHOrpymmy. JlelicTBUe Ha TaJOTeHNPOU3BOIAHBIE BOJHOTO M CIIMPTOBOTO
pactBopa ménoyu. BzammopeiicTBUE IUTaTOTCHAIKAHOB C MAarHUEM M ITMHKOM.
[Tonsarue 0 METaJIJIOOPTaHUYECKUX COCIMHEHUSX. Hcnons3oBanue
raJIOTeHIPOM3BOJHBIX YIJEBOJOPOJOB B OBITY, TEXHHMKE W TIPU CHHTE3e
OpTraHUYECKUX BEIECTB.

OKCIepUMEHTAIbHBIE METOJbl H3yYCHMs] BEIICCTB M HUX MPEBpAIICHUM:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTJIEBOJIOPOJIOB (PaCTBOPHUMOCTD), KAUYECTBEHHBIX
peakiuii  yrieBoJOpPOJOB Pa3IMUHBIX KJIACCOB (0oOeciBeunBaHUE OpPOMHON WIIH
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajus, B3aUMOJCHCTBHUE alleTHJICHA C
aMMHMAYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE€ OOHapyKeHUE
yriepoja W BOJOPOJAa B OpPraHWYECKUX BEIIECTBAX, IOJYYEHHUE OHTUICHA H
U3Y4YEHUE €r0 CBOMCTB, O3HaKOMJieHHE C KoJuiekiusmMu «Hedtb» u «Yromby, ¢
oOpa3liaMy IUIaCTMAacC, Kay4ykoB M PE3UHBI, MOJICTUPOBAHUE MOJICKYI
YTJIEBOJIOPOJIOB U FaJOT€HIPOU3BOAHBIX YIIIEBOJAOPO/IOB.

Kucsiopoacoaepxamniue opraHudecKue coeJMHEHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIEKYNl (Ha MpUMepe
MeTaHoJla W 3TaHona). ['oMonormueckuit psia, oOmas ¢opmyna, U30Mepus,
HOMEHKJIaTypa u  kilaccudukanusa. Dusznueckue CBOICTBA  MpPeAESIbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpo/aHBIE CBSI3M MEXKIAY MOJEKYJaMH CIUPTOB.
XUMHUYECKUE CBOMCTBA: peaKkIuu 3aMEIICHUs, Jerujparaiuu, OKHUCIICHHUS,
B3aUMOJICHICTBHE C  OpPraHMYECKMMU W  HEOPraHUYECKUMH  KHUCIOTaMHU.
KauecTtBeHHas peakuusi Ha OJHOATOMHBIE CIUPTHI. J[eCTBUE 3TaHONIAa U METaHOJIA
Ha opraHu3M uyenoBeka. CrocoObl MONYyYEHUS M MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OcoOeHHOCTH (PUBHUECKUX H
XAMHUYECKUX CBOMCTB.

MHoroaToMHbl€ CHHUPTHI — STUICHIIUKOIb W TIHIEpuH. Duzndeckue u
XUMUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMH, KayeCTBEHHAs peaklus Ha MHOTOATOMHbIE
cupthl. [IpencraBnenne o MeXaHHW3ME PEAKIUN HYKICOPHIHHOTO 3aMEIICHUS.
HeiictBue Ha opraau3Mm 4enoBeka. CrmocoObl TONy4YeHUST HW TNPUMEHEHHE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aWUMHOE BJIUSHUE THUIPOKCOTPYIIBl U
6enzonbHOrO sypa. dusmdeckue cpoictBa (eHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB (QeHona. KayecTBeHHble peaknuu Ha (eHod. TOKCHYHOCTH (eHoda.
Crnioco6b1 osryuenus u npuMenenue penomna. denondopmanbaeruanas cMoa.

KapGonuibHble COSMHEHUS — aJIbJIETHIBl U KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM TpyNIbl. ['OMoOOrMYecKre psiibl albJeTHI0B U KETOHOB, OO0IIas
dopmyna, u3zomepuss U HOMEHKiIarypa. Dusznyeckue CBOKMCTBA ajbJCTUIIOB U
KETOHOB. XHMMHUYECKHME CBOWCTBA  aIbJCTHIOB W  KETOHOB:  pEaKUuu
npucoeauHeHns. OKUCIEHNE albJEru0B, KAYECTBEHHBIE PEAKIMU HA aJlbJCTUIbI.
CriocoObl oJTy4eHUsI U IPUMEHEHUE aJIbJeTUI0B U KETOHOB.

OnHOOCHOBHBIE TIpeeNIbHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepusi 1 HoMeHKIaTypa. Puznyeckue cBoMcTBa
OJIHOOCHOBHBIX TMpEeNIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpoaHbie CBA3UM MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XUMHUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepuPUKalUU, PEaAKIUU C YYaCTHEM YIIE€BOJOPOJHOIO pajidKala.
Oco0OeHHOCTH CBOMCTB MypaBbUHON KUCIOTHL. [loHATHE O TPOU3BOJIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HEMPENETbHBIX W apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KHUCJIOT. [IpeacTaButenu BBICIIMX
KapOOHOBBIX KHCIJIOT: CTE€ApUHOBAas, NaJIbMUTHHOBAs, OJEUHOBAs, .JUHO/IEBAS,
JUHONIeH08as KUCIOThl. COCOObI MOYYEHUS! U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upsl. ['omonoruueckuid psg, oodmas Qopmyna, uzoMepus u
HOMEHKJIaTypa. PU3NYECKME W XUMHYECKUE CBOWCTBA: TUJIPOJIM3 B KHUCIOW U
HIEJIOYHOM Cpene.

Kupsi. Ctpoenue, puznuecKkre 1 XUMHUUYECKUE CBOMCTBA KUPOB: THAPOJIN3 B
KHUCIION U 11esoyHon cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIIUX OCTATKH
HEMpeETbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

MpbL14 KaK COJIM BBICIIAX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

OO6mas xapaktepucTiuka yriaeBoaoB. Knaccudukarus yrieBoaos (MOHO-, TU-
U monucaxapuibsl). MoHOcaxapuabl: TIIOK03a, (pPyKTO3a, TajlakTo3a, prdo3a,
ne3okcuprubo3a. dusznyeckue CBOWCTBA M HaxoXIeHHE B mpupoae. PoTocuHTES.
XHUMUYECKHE CBOMCTBA IIFOKO3bI: PEAKIINU C YYaCTUEM CIIHUPTOBBIX U aJIbJICTUIHOU
Tpynm, CIOUPTOBOE W MOJOYHOKHCTOE OposkeHue. [IpuMeHeHwe TIIFOKO3bI, €€
3HAYEHHE B KU3HEAEATEIbHOCTU opraHusMa. Jlucaxapuasl: caxaposa, MajbT0o3a U
nakto3a. BoccTtanaBinuBarolie U HEBOCCTaHABIMBAIOUIME AUcaxapuabl. ['uaponn3
mucaxapunoB. Haxoxnenue B ipupone u npuMenenue. Ilomucaxapuapl: kpaxman,
JIMKOTeH W 1neiunono3a. CTpoeHre MaKpOMOJEKYyJ Kpaxmania, TJIMKOTeHa |
HEeJUTr0NI03bl.  DU3MUYECKHe CBOWCTBA KpaxMmajla M UEJUIIOJIO3bl. XHMUYECKUE
CBOMCTBAa Kpaxmajia: TMApPOJU3, KAa4eCTBEHHasi pPeakiusi ¢ MOAOM. XUMHUYECKHE
CBOMCTBA MEJUTIOJIO3BI: THPOJN3, MOyuyeHue 3(PUpoB IMeitono3bl. [lorstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HUX MPEBPAICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJIEC, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOI'O CIIMPTA B aJbJECTHUJ HA PACKAJIEHHOW MEIHOM IPOBOJIOKE,
OKHCJICHHE ASTWJIOBOTO CHHpPTa JUXPOMATOM Kaiusi (BO3MOXXHO HCIOJB30BaHHE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIC PEAKIHUH HA albJIETUbl (C THUAPOKCUIOM
muammuHcepeopa(l) wu  rumpokcumom  meau(ll)), peakmus raunepuHa  C
ruapokcugom Meau(ll), xumuyeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMO/JICHCTBHE pacTBOpa Tioko3bl ¢ rugapokcuaoM menu(ll), Bzaumoneiictue
KpaxMmaja C HOJOM, PELIEHHE AKCIEPUMEHTAIBHBIX 33/a4 no TeMaM «CrnupTsl U
denoiby, «Kapoonosbie kKucnoTbl. CrokHbBIE F3DUPBD).

A3oTcoaep:KalMe OpraHnyecKkue coeIMHeH .

AMMHBI — OpraHUYECKHE MPOU3BOJIHBIC aMMHaka. Kinaccudukaius aMUHOB:
anupaTuyecKkue W apoMaTHUYECKHUE; TEPBUYHBIEC, BTOPUYHBIE W TPETUYHBIC.
Crpoennie monekys, obuas (opmyia, U30Mepusi, HOMEHKIATypa U (U3NUYECKHE
cBolcTBa. XMMHUYECKOE CBOWCTBA anu(aTUUEeCKMX aMUHOB: OCHOBHBIE CBOICTBA,
AJKUJIMPOBAHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMHHOB C A30THUCTOW KHCIIOTOM.
Coun aJIKWJIaMMOHHUS.

AHWIMH — TIpEJICTaBUTE]Ib aMHUHOB apoMaTtudeckoro psna. CrpoeHue
aHuiIvMHA. B3anMHOe BIMSIHUE TPyNI aTOMOB B MoJieKysie aHwinHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWivHA. KadecTBeHHBIE peakiuu Ha aHWIUH. CrocoObl
NOJIydeHUs W NpUMEHeHue anudatudyeckux amuHOB. [lonyueHue aHuIMHA U3
HUTPOOEH301a.

AmuHokucnotel. Homenkinatypa u nzomepus. OTnenbHble IPEACTABUTENUN O
AMUHOKHCJIOT:  TJIMIMWH, anaHuH. Ou3znuecknue CBOWCTBA  AMUHOKHUCIIOT.
XUMHUYECKUE CBOMCTBA AaMHHOKHUCIOT Kak aM(OTEpHBIX  OpPraHUYECKHUX
COCAMHEHUN, peaklus TMOJUKOHJICHCAIlMK, O0pa30BaHHE MENTHIAHOW CBSI3U.
buonorunyeckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 U THUAPOJIU3 MENTHIOB.

benku kak npuponHble monuMepsl. llepBuuHas, BTOpUYHAs W TPETUYHAS
CTpyKTypa OenkoB. XWUMHYECKHE CBONCTBAa OEIKOB: THAPOIH3, ICHATYpAIIHS,
KAueCTBEHHBIE PEAKIIMU Ha OEJKU.

DKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHs] BEIIECTB M HUX MpPEBpAlllCHUN:
pacTBOpeHHE OEIKOB B BOJC, JE€HATypamusi OCTKOB IMPU HArpEeBaHWM, IIBETHHIC
peaknmu Ha O€NKH, pelIeHWe OKCIEPUMEHTAIbHBIX 3a7ad IO TeMaM
«A30Tcoaepkaiine OpraHuYecKue COCUHEHUS 151 «Pacno3naBanue
OPraHUYECKUX COCIUHECHUI.

BricokomoJieKyJIsIpHbIE COeIMHECHUS.

OCHOBHbBIE TOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJIApHAs



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUU —
MOJIMMEPU3ALINS U TTOJIMKOHIEHCALIHS.

[TonumepHbie Matepuansl. I[lmactmacchl (HOJUATUIICH, TOJIUIIPOINMIIEH,
MOJIMBUHWIXJIOPU, TOJHUCTUPOJ, TMOJUMETUIMETAKpUJIAT, IOJIUKapOOHATHI,
nonvdTUIeHTepedTanaT). Y tunuzanus u nepepadboTka MmiacTuka.

DI1acTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKH
(OyTaueHOBbIN, XJIOPOTPEHOBBIHN, H30IIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbie (XJIOMOK, MIEPCTh, MIENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHE (KallpOH U JIABCAH).

[Tonumepsl CIIEIMAIBHOTO Ha3HAYCHUS (Teduion, KeBJap,
AJIEKTPOIPOBOISIME TTOJMMEPHI, OMOpa3iiaraeMble TOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbI H3yUCHMs] BEIICCTB M WX MPEBPAIICHUI:
O3HaKOMJICHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,
Kay4yKOB, PpEIICHUE OSKCIEPUMEHTANbHBIX 3a7ad 1o Teme «Pacno3zHaBanue
IJIACTMACC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxoxpaenue wmoliekyaspHod (OpMyJibl OpPraHUYECKOr0 COCIUHEHUS IO
MacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXJICHUE
MOJICKYJISIPHOM  (DOPMYJIbI  OPraHUYECKOro COeAuHEHUs 1Mo Macce (00béMmy)
MPOJYKTOB CTOpaHus, MO KOJHUYECTBY BemlecTBa (Macce, 00bEMY) MPOAYKTOB
peaKkIuyu W/UM UCXOJHBIX BEHIECTB, YCTAHOBJEHUE CTPYKTYpHOU (HOpMYyIibI
OpTraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB WJIM CIOCOOOB
MOJIyYEHHUs, OMpEACIICHUE JOJU BbIXOJIa MPOAYKTa PEaKIUU OT TEOPETUYECKHU
BO3MOYKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanust MeXnpeaMETHBIX CBA3EH MPU U3YUYEHUH OPTaHUYE€CKON XWMHU B
10 kiacce ocCylIeCTBISIETCS 4YEpe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAyYHBIX TMOHSTUH, TaK M TMOHATUM, TPUHATHIX B OTICIBHBIX MpEaMETax
€CTEeCTBEHHO-HAYYHOTI'O IMKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIE MMOHSATHSA: SIBIICHUE, HAYYHBIA (DaKT, THUIIOTE3a,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaius, HaOIIO/eHNEe, HN3MEpPEHUE,
AKCIEPUMEHT, MOJIEJb, MOJICTTUPOBAHHUE.

®usuka: wmarepus, aroMm, DIJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA,
DHEPTreTUYECKU YypPOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (M3UYECKUE BEIUYHMHBI, €IUHUIIBI WU3MEPEHHUs, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kmerka, opraHu3M, 23KOCHCTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA U TETepOTPO(HBIA TUI TUTAHUSA, OpOXKEHUE,



dorocuHTE3, JBIXaHUE, OCJIKH, YIJIEBOMABI, JKHPBI, HYKICHHOBBIC KHCIOTHI,
bepMEeHTHI.

['eorpadusi: mosie3HbIE HCKOMTaeMBbIE, TOTUTHUBO.

TexHONOTHSI: THINEBbIE MPOMYKTHI, OCHOBHI PAallMOHAIBLHOTO TUTAHWUS,
MOJOIIIE CPEJICTBA, MATEPHAIIbI H3 HCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKAA XUMUSA

Teopernueckue 0CHOBbI XUMUM.

Atom. CoctaB aTOMHBIX sjep. XUMHUECKUH 3neMeHT. M3otonbl. CtpoeHue
ANIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIC UHCJA. DHEPTeTHUYECKUE YPOBHU U
noypoBHH. AToMHBIE opOuTaim. Kiiaccudukanusi XuMHIecKrux 3JIeMEHTOB (S-, P-,
d-, f-smementsl). PacmpenencHue JJIEKTPOHOB 10 aTOMHBIM  OpPOHTAJISAM.
DneKTpOHHBIC KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM W BO30Y)XIEHHOM COCTOSIHHH, 3JIEKTPOHHBIC KOH(PHUTYypalMu HOHOB.
DJIEKTPOOTPUIIATEIIBHOCTD.

[Iepnonnueckunt 3akoH u Ilepronnueckas cucremMa XUMUYECKUX DIIEMEHTOB
JI.1. MenneneeBa. CBs3b MEpHOIMYECKOro 3akoHa W llepronnueckoil cuctembl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX JIIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX M CJIOXKHBIX BEIIECTB IO TIPyNINaM MW [EpHOJaM. 3HAYCHHE
nepuoanueckoro 3akona /.M. Menneneena.

XuMudeckash CBs3b. Buabl XMMHYECKOM CBSI3U: KOBaJCHTHAs, HOHHAs,
MeTainyeckas. MexaHu3mbl 00pa3oBaHMs KOBAJEHTHOM CBSI3M: OOMEHHBIN H
JOHOPHO-aKIENTOPHBIA. DHEPTUS U IMHA CBA3U. [10JIIpHOCTD, HAIPABIEHHOCTD U
HAChIIIAEMOCTh KOBaJIecHTHOW cBsi3U. KpaTHbeie cBs3u. BogoponaHas CBs3b.
MexMONeKyIspHbIE B3aUMOACHCTBHS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T'€OMETPUUECKUM CTPOCHUEM (Ha MPUMEPE COCAMHECHHIM
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMILJIEKCHOTO HOHA:
KOMIUIEKCOooOpa3oBaTeb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COEJUHEHUH.
[ToHsAiTHE O KOOPAVMHAIIMOHHON XUMUHU.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJAPHOTO  CTPOCHHUA.  THIIBI
KPUCTAJNIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOWMCTBA BEILIECTB.

[lonsatne o nucrnepcHbIx cucrtemax. Mictunabie pactBopsl. [IpencraBienue o
KOJUIOUJIHBIX pacTtBopax. CnocoObl BBIPAKEHUS KOHIEHTPAIIMU PACTBOPOB:
MaccoBas JI0Ji BEUIECTBA B paCTBOPE, MOJISIpHAA KOHLIEHTpauus. HacblllieHHbIE 1
HEHACBIIIEHHBIE PaCTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus m HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. T pUBHAILHbBIC
HAa3BaHUS OTJEIbHBIX MPEICTABUTEIEH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMudeckux peakiuii B HEOPTaHMYECKOW UM OpPraHuYecKou
XUMUHU. 3aKOH COXPAaHEHUs MaccChl BELIECTB; 3aKOH COXPAHEHUsS U MpPEeBpalleHUs
SHEPTUU MPU XUMHUECKUX peakiusix. TeraoBbie 3h(HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (PaKTOPOB.
I'omoreHHble 1 reTeporeHHsie peakuuu. Katanus u katanu3atopsl.

OOpatumMbie U HEOOpaTUMbIE peakii. XuMuueckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecusl. DaKTOpbI, BIUSAIOIIME HA IMOJOKEHHE XHUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AABICHUE U KOHLICHTPALIMU BEUIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [larense.

DnekTpoiauTuueckas auccorumanus. CuibHble W clla0ble DJICKTPOJIUTHI.
Crenenp auccounuanuu. Cpena BOIHBIX pPACTBOPOB: KHUCIOTHAs, HEWTpalibHas,
menoyHas. Bogopoausiii mokasatens (PH) pactBopa. ['maponu3s coneid. Peakiun
MOHHOTO OOMEHa.

OKUCITUTENIbHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKUCIICHHS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS W BOCCTaHOBJICHMS.
Baxnelnme OKuCIUTENM U BOCCTAHOBUTENIU. METOA 3JIEKTPOHHOro OajaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIaBOB BEUIECTB.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB M WX MPEBPALICHUI:
pa3noKEHUE TEPOKCUIA BOAOPOJAa B MNPUCYTCTBUM KaTalin3aTopa, MOJEIU
KPUCTAITUYECKUX PEIIETOK, TPOBEACHUE PEeAKIIU MOHHOTO OOMEHa, ONpe/IeJIeHre
Cpelbl PacTBOPOB C MOMOIIBIO WHAMKATOPOB, W3YYEHHE BIHSHUS PA3TUYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUUYECKON pEAKIUM U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSL.

Heoprannueckasi xumus.

[Tomoxenne HemetayuioB B llepuoguueckod CHCTEME  XUMHYECKUX
sanemenToB J.W. MeHnneneeBa u 0COOEHHOCTH CTPOEHUS UX aTOMOB. PHU3NYECKHUE
CBOMCTBA HEMETAIIOB. AJIJIOTPOIHUSI HEMETAIIOB (HAa MPUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenne, ¢usznueckne M XUMUYECKHE CBOWCTBA: PEAKITUU C
MEeTajulaMd U HEMeTajulaMH, BOCCTAaHOBUTEIbHbIE CBOWcTBA. ['mapuubl.
TonaMBHBIE ATIEMEHTHI.

lamorensl. Haxoxpaenwe B Mpupoje, CrocoObl ModydeHus, (QU3HYECKUE H
XAMHUYECKHE CBOMCTBA. | aJlor€HOBOMOPOIbl. BakHeumme KUCI0POACOAEPKALIUE
COEIMHEHHUsI TajIoreHoB. JlabopaTopHbIE M MPOMBIIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[puymeHeHune rajJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlaGopaTopHble M MPOMBIIUIEHHBIE CIIOCOOBI IMOJIYYEHUs
kucinopona. OU3nyeckue U XMMHUYECKUE CBOWMCTBA M NPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUAbI U IEPOKCUJIBI.

Cepa. Haxoxnenue B mpHpoJie, CIOCOOBI TOJNy4YeHHUs, (u3nueckue u
xumudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcupn cepbi(1V), oxcua
cepol(VI). CepHucras u cepHas KHUCIOTHI U HX coiid. OCOOEHHOCTH CBOWCTB
cepHO#l KUCIIOThI. [IprMeHeHne cepbl U €€ COeAMHEHUI.

Azor. Haxoxaenue B mOpUpoJE, CHOCOOBbI MOMy4deHUs, (U3HUECKHE W
XUMHYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIbI a30Ta. A30TUCTasi U a30THAs
KUCIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMenenue azora
U €r0 COeIMHEHUI. A30THBIE YJI00pEHUSI.

®dochop. Haxoxnenue B mpupoje, CrnocoObl TMOMydeHUs, (PU3HUYECKUE U
xumuueckue cBorctBa. dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciorta U e€ conu. [lpumenenue Qocdopa u ero coeaunenuit. dochopHbie
yaoOpeHus.

Yraepon, HaxoXJIeHHWE B IpuUpoje. AJJIOTPOINHbIE  MOIU(UKAIIY.
du3znyeckue M XUMHYECKHME CBOMCTBAa MPOCTHIX BEUIECTB, OOpPa30BaHHBIX
yraepogoMm. Oxkcun yriepoaa(ll), oxcun yraepona(lV), yronpHas kuciora u €€
CoJIU. AKTUBHPOBAaHHBIA Yyroiib, aacopOuusa. Dyiaepensl, rpadeH, yriaepojHble
HaHOTPYOKu. IIpuMeHeHre MPOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COEAMHEHU.

Kpemunii. Haxoxxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3NYECKHE H
xumudeckue cporctBa. Oxcupa kpeMHuda(lV), KpeMHueBas KUCIOTA, CHJIUKATHI.
[IpuMeneHue kpeMHUs U ero coenHeHu. CTeKI0, €ro NoJIy4eHue, BUIbl CTEKIIA.

[Tonoxenune metamnoB B [lepronnyeckoil cucTeMe XUMHYECKUX AJIEMEHTOB.
Oco0EHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYEeK aTroMOB MeTauioB. OOmue
¢u3nyeckue cBOiiCTBa MeTayioB. [IpuMeHeHHE MeTaljoB B OBITY M TEXHHKE.
CmutaBel METAJIOB.

DNEeKTPOXUMHUYECKU psAd  HanpspkeHu  MertamioB.  OOmume  cnocoOsl

MOTYy4YCHUS METAJUIOB: TUJIPOMETAILTYPIus, MMAPOMETATLTYPIHsl,
anektpomeramutyprus. [lonstue o xoppo3uu MeramuioB. CrmocoObl 3amUThI OT
KOPPO3UHU.

O6mas xapakrepuctuka MmetamioB |A-rpymmer Ilepuogmdeckoit cucTemsl
XUMUYECKUX DJJIEMEHTOB. Harpuii wu kanuii: mnomydeHue, ¢GU3HUECKHE U
XMMHYECKUE CBOMCTBA, IPUMEHEHNUE MPOCTHIX BEMIECTB U UX COCAUHECHUMN.

Oo6mas xapakrepuctuka metamioB |IA-rpynmer [lepuonnueckoit cucTeMbl
XUMUYECKUX ODJIEMEHTOB. MarHuii ¥ KalblMi: TOJNydeHHe, (PU3NYECKHe U
XMMHYECKUE CBOWCTBA, MPUMEHEHUE IIPOCTBIX BEIIECTB M HX COCIUHEHUU.
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHUSI.



ANIOMUHUIA: TIONTy4eHHE, (PU3UIECKUE U XUMUYECKHUE CBOMCTBA, TPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHEeHWil. AMOTepHbIe CBOWCTBA OKCHAA W
TUAPOKCUIA ATFOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmias xapakTepucTuka MeTauioB noOouHblx moarpynn (b-rpymm)
[Ieproanyeckon CUCTEMBbI XUMUYECKUX IIEMEHTOB.

duznyeckue U XMMUYECKHUE CBOMCTBA Xpoma U ero coeAuHeHuil. OKCUIbl U
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHne u npuMeHeHrue Xxpoma.

®duznyeckue W XUMHYECKHE CBOWCTBA MapraHila M €ro COeJMHEHUM.
Baxwnetimue coenunenuss wmapranma(ll), wmapranna(lV), wmapranma(VI) wu
mapranna(VIl). Ilepmanranart kauus, €ro OKUCIUTEIbHBIE CBOMCTBRA.

dusnyeckue U XUMUYCCKHUE CBOMCTBA JKejie3a M ero coeauHEeHHH. OKCHIIBI,
ruapokcuanl U conu xeneza(ll) u xenesa(lll). [Tonyuenne u npuMeHeHue xenes3a
U €T0 CIUIaBOB.

Pu3nuecKrue 1 XUMUYECKHUE CBOWCTBA MEIH U €€ coenuHeHur. [lonyyenue u
NPUMEHEHUE MEH U €€ COCTMHCHUIA.

[{unk: monmydyeHHne, (PU3MUECKHME W XUMUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJAa ¥ THAPOKCHUIA ITUHKA, THIPOKCOKOMIUICKCHI IMHKA. [IpumMeHeHne
[IUHKA U €r0 COCIMHEHUM.

OKCIEpPUMEHTAIBHBIC METOIbl HM3YYCHHsI BEIISCTB M WX IPCBPAIICHUIA:
u3ydeHrue oO0paslloB HEMETAIJIOB, TopeHue cephl, docdopa, kene3a, MarHus B
KHACIIOpOJIe, W3yYeHHE KOJUICKIUH «MeTamibl W CIUIaBb», B3aWMOJCHCTBHE
IIEJIOYHBIX ¥ MIETOYHO3EMEIbHBIX METAJIIIOB ¢ BOJOW (BO3MOYKHO HMCIIOJIB30BAHHE
BUJICOMATEPUAJIOB), B3aMMOJICUCTBHE ITMHKA W JKelie3a C pacTBOpaMU KHCJIOT |
IeJI0YeH, KaYECTBEHHBIC PEAKIIMY Ha HEOPTraHWIECKUE aHMOHBI, KATHOH BOJIOPOa
U KAaTHOHBI METAJJIOB, B3aWMOJICHCTBHE THUIAPOKCHIOB ATIOMHHHS W IIMHKA C
pacTBOpaMH KHCJIOT M MICIOYEH, peleHrne dKCIEPUMEHTAIBHBIX 3a/1ad M0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUS», «A30T U (Hochop M UX COCTUHEHUSY,
«MeTaibl TIaBHBIX MOATPYI», «MeTauibl TOOOYHBIX TOTPYII.

XuMHUSA U KU3Hb.

Ponp xumum B o0ecrieueHUM YCTOWYMBOTO pa3BUTHUS deioBedecTBa. [lonsTue
0 HAy4YHBIX METOJaX TO3HAHWS W METOJOJOTUA HAYYHOTO HCCIEIOBAHMUS.
HaydHble MpUHIUITEI OpraHu3auil XUMHUYECKOTO MTPOU3BOACTBA. [IpoMbITIUIeHHBIS
CIOCOOBI MOTYYEHUSI BAKHEUIITUX BEIIECTB (HAa MPUMEPE MPOU3BOJICTBA aMMHUAKa,
CEpHOM KHUCJIOTHI, MeTaHoJa). [IpoMbIlIUIeHHBIE CTIOCOOBI MOTYYEHUSI METAJIJIOB U
CIUTAaBOB. XUMHUYECKOE 3arpsi3HEHHE OKPYIKAIOIICH CpPellbl U €ro MOCIEACTBUS.
Ponb xumun B oGecriedeHIN SHEPreTHIECKON 0€301MacHOCTH.

Xumusg Uu 310poBbe uenoBeka. JlekapcTtBeHHble cpencrBa. [IpaBmiia
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU MEAUIIMHBI.



XVMUS TIUIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N100aBKU. Poib xumuu B
oOecrieueHnH MUIIEBOM 0€30MacHOCTH.

Kocmernueckne m mapdromepubie cpeactBa. beitoBas xumus. [lpaBuna
0e30mMacHOr0 MCIOJIb30BaHUSl TpenaparoB OBITOBOW XWMHUHM B TOBCEIHEBHOMN
KU3ZHU.

XUMHUS B CTPOUTENIbCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMUS B CeNTbCKOM X03siicTBe. OpraHn4ecKue U MUHEPAJIbHbIE yI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIHMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KEpamHuKa.
Marepuaisl i1l 3JIEKTpOHUKHA. HaHOTEXHOIOTHH.

PacuétHrle 3agaun.

PacuéThl: Macchl BemecTBa WM 00bEMA Ta30B MO W3BECTHOMY KOJUYECTBY
BEIIECTBa, Macce WU O0BbEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKI[MU BEIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB pPEaKUUU, €CIU OJHO U3
BEILIECTB MMEET NpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKuMu, €CIM OJHO M3 BEUIECTB JAaHO B BHJE pPAaCTBOpa C OMNPEACIEHHOMN
MAacCCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJU W MOJIAPHOM
KOHIIEHTpAIlMM BEIIECTBA B PACTBOPE, JOJM BBIXOJA MPOAYKTA PEAKIUH OT
TEOPETUUYECKHA BO3MOKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBA3€H NOpH  W3y4yeHUHM oOuied
HEOpPraHW4eCKorW XuMuu B 11 Kitacce OCyIIECTBISAETCS Yepe3 UCIOJIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK W MOHATUM, MPUHITHIX B OTAEIbHBIX
peIMEeTax €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mire ecTeCTBEHHO-HAYYHbIE TIOHATHUSA: SIBJICHUE, HAYYHBIN (paKT, TUIIOTE3A,
TEOpHsi, 3aKOH, aHallU3, CUHTE3, KIAaCCU(PUKALMS, MEPUOIUIHOCTh, HAOIIOJEHNUE,
VU3MEPEHUE, IKCIEPUMEHT, MOJENb, MOJICITIUPOBAHNUE.

®usuka: wMarepusi, MHUKPOMHUP, MAaKpPOMHUDP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TONBI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIr€TUUYECKUI YPOBEHb,
BEIIIECTBO, TelO, OOBEM, arperaTHoe€ COCTOSHHE BEIIEeCTBA, MACATbHBIM Ta3,
¢du3nuecKue BEIMUNHBI, €IMHUAIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kneTka, opraHus3M, dKOCUCTEMa, OMocdepa, MeTadboIn3M, MaKpo-
U MHUKPODJIEMEHTHI, OCIIKH, KUPBI, YTIIEBObI, HYKIICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U ITOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIIUBO,
pecypchl.

TexHonorusa: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLUTYPrusi, CTPOUTEIIbHbBIE
MaTepHabl, CENbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MHUIIEBAsI MPOMBIIUIEHHOCTD,
dapmareBTHUECKAS MIPOMBILIJICHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX



IpcrapaTroB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHCTEMHO-ACATEILHOCTHBIM IIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeaMeTa «XUMHUs» Ha YPOBHE CPEIHETO
o01rero 00pa30BaHMS  BBIJICICHBI CICAYIOIIME COCTaBIISIIOIINE: OCO3HAHHE
00yYaromMMUMHUCS POCCHMCKONW TPaKIAHCKOM MJIGHTMYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaAMOOIIPE/ICIICHUIO; HATMYHE MOTHUBAIIUHU K
00y4YeHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOICTBOBATHCS
NPUHATBIMA B OOIIECTBE TMpaBWJIaMM W HOPMaMH TIOBEACHUS, HaW4yue
MIPaBOCO3HAHMS, IKOJIOTHUECKON KYJIbTYpPbhI; CHOCOOHOCTh CTaBUTH LIEJIM U CTPOUTH
’KH3HCHHBIC TIAHEI.

JIngyHOCTHBIE pE3yJbTaThbl OCBOCHHUS TMpeaMeTa «XUMHS» OTpaxaroT
c(hOpMUPOBAHHOCTh OIBITA [MO3HABATEILHOW M TMPAKTUYECKOW NESITEIHHOCTH
0o0yyJarommxcsi B Mpoliecce peain3aiui o0pa3oBaTeIbHOM eI TELHOCTH.

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHHUSI TMpeaMeTra «XUMHUS» OTpaxarT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTH
oOyyarommxcsi B MPOIEcce pean3anur o0pa3oBaTEIbHON NEATEIbHOCTH, B TOM
YHCJIC B YAaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U TIPABOMOPSIIKY;

NpeACTaBICHUS O COUUAIBHBIX HOPMax M TpaBUJiaX MEXKIMYHOCTHBIX
OTHOIIICHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENbHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIbHBIX 3aJlay, BHIIIOJIHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY H
apryMEHTHI IPYTUX MPU aHATN3E PA3TUYHBIX BUIOB YUCOHOU JACATEIHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHHUSI K HUCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€YECTBEHHON XMMUM;

YBaXECHHUSI K IPOIIECCY TBOpPYECTBA B OOJACTH TEOPHUH M IMPAKTHUCCKOTO
NPUIOKECHUS XHMHH, OCO3HAaHMS TOTO, YTO JaHHbIE HAyKH €CTh pPe3yjIbTaT
JUIMTCIIPHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIICPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX M MPAKTHUKOB,;



UHTEpPECA M II03HABATEJIBHBIX MOTHBOB B IIOJIYYEHHM M TOCIEAYIOIIEM
aHaJIn3e MHQPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOIN OTEYECTBEHHOM
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 TIOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlMH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE U TMOCTYNKH CBOMX TOBApPHILEH C
MO3UIIMNA HPABCTBEHHBIX W MPABOBBIX HOPM U C y4ETOM OCO3HAHMS IMOCIEICTBHIM
MOCTYIIKOB;

4) popMupOBaHNS KYJIbTYPHI 310POBbS:

NOHUMaHUSl LIEHHOCTEH 3JI0pOoBOro M 0Oe3omacHoro ooOpasza >KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOILIEHMSI K COOCTBEHHOMY (U3HUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmofieHusT TpaBWJl 0e30MmacHOro oOpalieHus C BEHIECTBAMU B OBITY,
IIOBCEAHEBHOM KU3HU, B TPYJIOBOM JI€ITEIBHOCTH;

NOHUMaHUSl UEHHOCTH MpPaBWJI HWHIUBUAYAIBHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsX, YTPOKAIOIIMX 3/I0POBbIO U KU3HU JIIOACH;

OCO3HaHUS MOCJIEJCTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YyMOTpEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHHUS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIE0BATEIbCKOM
NEeSATENbHOCTH, OOIECTBEHHO IOJIE3HOM, TBOPYECKOM W  JPYrMX BHAAX
NS TENbHOCTH;

YCTAHOBKM Ha AaKTMBHOE YYacTHE€ B pEIICHUHM MPAKTUUYECKUX 3a]ad
COI[MAJIbHOM HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YYEHHUIO MPOQPECCH Pa3IndHOrO pojaa, B TOM
YKCJIE HA OCHOBE MPUMEHEHMS PEIMETHBIX 3HAHUI M0 XUMUHU;

YBa)XXEHUS K TPYY, JIOIAM TPYZla U PE3yJIbTaTaM TPYIA0BOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBHIYaJbHOH TpPaeKTOpUU
oOpa3oBaHus, Oyaymielt mpodeccun W peanm3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBA;

6) 3K0JI0rH4eCKOr0 BOCIIUTAHUA:

HKOJIOTUYECKU II€JIECOO0PAa3HOr0 OTHOUICHHs] K HpPUpOJie KaK HCTOYHUKY
CYILIECTBOBAaHMSI )KU3HU Ha 3eMJIE;

NOHMMaHUs TJI00aIbHOTO XapaKTepa 3KOJOTMYECKUX MpoOsieM, BIUSHUSA
SKOHOMHMYECKHUX IPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIIBHON CPEABL;



OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTWIKEHUW XUMHH JUIS
peLIeHUs] BOIIPOCOB PAlMOHAIBHOIO IPUPOJOIIOIb30BAHUS;

AKTUBHOI'O HENPUATUS JEUCTBUM, NPUHOCILIMX Bpel OKPYXKaKOLIEH
IPUPOIAHON Cpejie, YMEHHs] TPOTHO3UPOBATH HEOIArONMPUATHBIE SKOJIOTHYECKUE
IIOCJICCTBUS MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPALIATH UX;

HaJIM4Usl Pa3BUTOrO SKOJOTMYECKOIO0 MBIIUIEHUS, SKOJIOTHUECKON KYJIbTYpHI,
OmbITa NEeSATETbHOCTU HKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMH B ITO3HABATEIbHOW, KOMMYHHKAaTUBHOM M COLUAIBbHOU
NPAKTUKE, CIOCOOHOCTM U YMEHHS AaKTUBHO TMPOTUBOCTOSITH HJIEOJOTHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHOU MPAKTUKH;

NOHUMaHUSl CHeUUPUKA XUMUU Kak HAayKH, OCO3HAaHHMS €€ pOoJu B
dbopMUPOBaHUY PAINMOHAIBHOTO HAYyYHOT'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBieHus 00 OKpYKaroleM MHUpPE KaK O €AMHCTBE MPHUPOJIbI U YeslOBeKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEUIeHUH MpoOJieM COXpaHEHUs
MPUPOJHOTO PABHOBECHS,

yOeXKJAEHHOCTM B  OCOOOM 3HAYMMOCTH XUMHUU JJISI  COBPEMEHHOM
UMBWIN3AIMA: B €€ T'YMAaHUCTUYECKOM HAIPABIEHHOCTH W BAXXHOW pOJHA B
CO3/JaHUM HOBOW 0a3bl MaTEpPUATBHON KYJIbTYpbl, B PEUICHUU TIJI0OATBHBIX
npoOjeM YCTOMYMBOTO Pa3BUTHUSI UYETOBEYECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBONA U DKOJOTUYECKON 0€30MaCHOCTH, B Pa3BUTUM MEAUIMHBI, 00€CTICUEHUHN
YCJIOBHH YCHENIHOTO TPYJa U SKOJOTHUECKH KOM(POPTHON KU3HU KaXKJIOro 4jieHa
o0ImecTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
TIOJTy9aeMble 3HAHWS JIJIsl aHAIN3a U OOBSICHEHUS SBIICHUI OKPYXKAIOIIETO MHUpa U
MPOUCXOIAIIMUX B HEM U3MEHEHH, yMEHUS J1eNIaTh 000CHOBAHHBIEC 3aKIIOUEHUS HA
OCHOBE HAydHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C I[EJbI0 TOJYYCHHS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XMMHUYECKHE 3HAHUS s
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUSX;

VMHTEpPECA K MO3HAHUIO, UCCIIEI0BATENBCKOM AEATEIbHOCTH,

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHIO W
caMo00Opa30BaHUI0, K AaKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUN MO0 XUMHH B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

MHTEpECca K OCOOCHHOCTSAM Tpy/aa B pa3nuvHbIX chepax mpodeccruoHambHON
NEATENIbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHSI MTPOrPaMMBbI IO XUMHUU Ha YPOBHE
cpeaHero oo01Iero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBIE  JUIS  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKITPEIMETHBIC) OOIIEHAYUHBIC TOHITHS, OTPAKAFOIINC
IIEJIOCTHOCTh HAYYHOW KApTHUHBI MHpAa M CHENU(PHKYy METOJO0B ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
npoliece, CUCTeMa, Hay4YHbIA (DaKT, IPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, HCCIeA0BaHNE, HAOMIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEPCAIbHBIC Y4eOHbIC NEHCTBUA (TMO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKIMOHAIBHOU
IPaMOTHOCTH U COLMATIbHON KOMIETEHIIMN O0y4arOIINXCS;
CIIOCOOHOCTB oOy4arommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXAUCLUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAJbHbIE y4eOHBIE
JIEVCTBHS B ITIO3HABATEIBHONW U COLUAIBHOW ITPAKTHKE.

MeranpenMeTHble PE3ynbTaTbl OTPaXKarOT OBJIAJCHUE YHUBEPCAJIbHBIMU
y4eOHbIMM  MO3HABaTEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYJISTUBHBIMU
JNEVCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

1) 6a3oBbIe JIOrHYeCKHE TeHCTBUSL:

CaMOCTOSITeILHO  (OpMyNnHpoOBaTh W aKTyallu3UpoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh IENU JACATEIbHOCTH, 3a/aBasg MapaMeTpbl U KPUTEPUH HX
JOCTUKEHUS, COOTHOCHUTh PE3YJbTATHI ACATEIBHOCTHU C MOCTABICHHBIMU LEISAMU;

MCIIO0JIb30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIJICTIATh XAPAKTEPHBIC NMPHU3HAKHU TMOHITUM U YCTAHABIMBATh WX B3aMMOCBA3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHSATUS JIJI1 OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUI;

BBLIOMpaTh OCHOBAaHHUS U KPUTEPUU Uil KJIacCU(PUKAIMM BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTAHABIUBATh IPUYUHHO-CIEJACTBEHHBIC CBSI3M MEXKIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYKJCHUS (MHAYKTUBHBIC, JE€AYKTHBHBIC, IO
aQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTU U TMPOTUBOPEUYHUS B paccMaTpPUBAEMbIX
SIBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSATh B MPOLIECCE MO3HAHUS UCIIOIb3YEMbIE B XUMUU CHMBOJWYECKUE
(3HAaKOBBIE) MOJIENH, TPEOOPA30BHIBATH MOJICJIbHBIC MPEACTABICHUS — XUMUUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XuUMUYeckas (opmyna, ypaBHEHHE XUMHUYECKON



peakuuu — MpU PElIEHUH Y4YEOHBIX IMO3HABATEIbHBIX U TMPAKTUYECKUX 3aj]ad,
IPUMEHATh HA3BAHHBIE MOJIEIIBHBIE MPEACTABICHUS Ul BBISBICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEILECTB U XUMUYECKHUX PEAKLIUN.

2) 0a3oBbI€e HCCJIeI0BaTEIbCKHE TeHCTBHS:

BJaJ€Th OCHOBAaMHM METOJOB HAYYHOI'O IO3HAHMS BEIIECTB U XUMHYECKUX
peakuuii;

dbopMynHpOBaTh LIENU U 3a/1a4U UCCIIEI0BAHUS, UCIIOIB30BaTh MTOCTABIICHHbIE
U CaMOCTOSITEIbHO C(OPMYTUPOBAHHBIE BOMPOCHI B KAayeCTBE MHCTPyMEHTa
MO3HAHUSA U OCHOBBI 751 (DOPMHPOBAHUS THUIOTE3bI 10 MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMbBIX CY>KJICHUMH;

BJa/JIeTh HABBIKAMH CaMOCTOSITEJIbHOTO IUJIAHUPOBAHMS U TPOBEICHUS
YUEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMIOAATh 32 XOJI0M
npolecca, CaMOCTOSTENbHO MPOTHO3UPOBATH €ro pe3ysbTar, (HOpMyIUpOBAThH
0000111eHUS 1 BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHMUS,
COCTaBJISATb 0OOCHOBAHHBIN OTYET O MPOACIIAHHON padoTe;

OpuoOpeTaTh OMBIT YYEHWYECKOM HCCIEI0BATEIbCKOW W MPOEKTHOM
NESTENbHOCTH, MPOSIBIATH CIOCOOHOCTH M TOTOBHOCTb K CaMOCTOSITENIbBHOMY
MOMCKY METOJIOB pEIICHUs] MNPaKTUYECKUX 3a]ady, MNPUMEHEHHIO pPa3Iu4yHbIX
METOJIOB MO3HAHUS.

3) pabora ¢ nunopmanmueii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HMHGMopManuu (Hay4yHO-
NomyJsipHasl JUTEpaTypa XHUMHYECKOrO COAEpXaHUs, CIpPaBOYHbIE MOCOOUS,
pecypcbl MIHTEpHETa), aHaIUM3UpoBaTh MH(OPMALMIO Pa3IMYHBIX BUAOB U (PopM
IpeICTaBICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTD u
HEMPOTUBOPEUYHBOCTb;

(opMynHpOBaTh 3aMpPOCHl U NPUMEHATh PAa3IUYHbIE METOJbI MPU MOUCKE H
orbope wHpOpManKK, HEOOXOMUMOW IJis BBIMOJTHEHUS Y4eOHBIX 3amad
OIIPEICIIEHHOIO TUIIA;

npuoOpeTaTb ONBIT HMCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMabHYI0  (HOpMYy  MpPEICTaBICHUS
uHpopMaIuu (cxembl, TpaduKy, AUarpaMMbl, TaOJIULIbI, PUCYHKH U JPYyTHE);

UCIIONb30BaTh HAy4YHBIA $3bIK B KauecTBE CpeAcTBa IMpH padore ¢
XUMHUYECKON HHpOpMAIMel: NpUMEHSATh MEXNpeaMeTHble ((pusnueckue u
MaTeMaTUYeCKue) 3HAKU U CUMBOJIbL, (hOpMYJIbl, aO0OpeBUATypbl, HOMEHKIATYPY;

HCII0JBb30BAaTh 3HAKOBO-CHUMBOJMYCCKUC CPEACTBA HAI'TIAJHOCTH.

KoMMyHUKAaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS:



3a/1aBaTh BOIMPOCHI MO CYUIECTBY OOCYK/1aeMOM TEMBI B XO/I€ IMajIora u/uiu
JUCKYCCHH, BBICKA3bIBATh UJIeU, (POPMYITUPOBATH CBOU MPEJI0KEHUS
OTHOCHUTEJIHHO BBITIOJTHEHUS TIPEIJIOKEHHOH 3a1a4H;

BBICTYIIaTh C TPE3CHTAIMEH PE3yIbTaTOB ITO3HABATEILHON NEATEIHLHOCTH,
MOJTY9CHHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBITIOJTHCHHH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONW PabOThI MO MCCICIOBAHUIO CBOWCTB
M3Y9aeMbIX BEIIECTB, pPean3allii y4eOHOTO MPOeKTa, U (POPMYIUPOBATH BBIBO/IBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCICIOBAHMA IMyTEM COTJIACOBAHUS TO3UIUH B
X0J1€ 00CYKJIeHHUsI 1 0OMEHAa MHEHUSIMHU.

PeryasitTuBHbIC YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHUA:

CaMOCTOSITeJIbHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO II03HABATEILHYIO
NEeSATEeNbHOCTD, Ompesensas e€ Menu W 3aJadd, KOHTPOJMPOBATh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aliTOPUTM  JIEUCTBUNA TIPH
BBITIOJTHEHUN YYEOHBIX M HCCIEI0BATEIbCKUX 3aj7ad4, BBIOMpaTh Hauboee
3 PeKTUBHBIN CMOCO0 MX pEIICHUS C y4ETOM IOJIYYEHUS HOBBIX 3HAHUU O
BEIIIECTBaX U XUMHYECKUX PEAKIIUAX;

OCYLIECTBIISTh CAMOKOHTPOJIb JESATEIBbHOCTH HAa OCHOBE CaMOaHalIu3a u
CaMOOLICHKHU.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pe3yabTaThl OCBOCHMS MPOrPaMMBbI [0 XUMUU HA yriyOaEéHHOM
YPOBHE Ha YPOBHE cCpeiHero oouiero oOpa3oBaHMs BKIIOYAIOT creuuduyeckue
JUIsL y4eOHOro npeameTa « XUMHUs Hay4dHble 3HaHUS,, YMEHUS U CIIOCOOBI 1EMCTBUI
10 OCBOGHHIO, MHTEPIPETAMU U MPEeoOpa30BaHUIO 3HAHUM, BUJBI ACSITEILHOCTU
[0 MOJYYEHUIO HOBOTO 3HAHWA M NPUMEHEHUIO 3HAHUU B PaA3JIMYHBIX Y4eOHBIX
CUTyalusX, a TAKXKE B PEAJIbHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C XUMHUEN. B
IporpaMMe N0 XMMHUHU IPEIMETHBIE pPE3yJIbTaThl IPEACTABICHBI II0 TIoAaM
WU3YYEHUS.

10 KUIACC

[IpeameTHble pe3yiabTaThl OCBOEHMsSI Kypca «OpraHuyeckass XUMHUS»
OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MECT€ M 3HAYEHUM OPraHUYeCKOM
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ POoJii B 00ECIEUCHUH YCTOWYUBOTO
pa3BUTHA YEJIOBEUECTBA B PEIICHUU MPOOIEM SKOJOTMYECKOM, SHEPreTUUECKONU U



NUIIEBOM O€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, CO3/JaHUM HOBBIX MaTEpHAJIOB,
HOBBIX HCTOYHHKOB JHEPIuH, B o0ecrieueHuu paMOHAIBHOTO
OPUPOJIONIONB30BaHMs], B (POPMHUPOBAHUM MHPOBO33PEHMS] U OOLIEH KYyJIbTYpHI
YeloBeKa, a TakKe DKOJOTMYECKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3J10pPOBbIO U IIPUPOJIHOU CPEAE;

BJIQJICHUE  CHCTEMOM  XMMHMYECKMX  3HAHUH, KOTOpas  BKIIIOYACT:
OCHOBOITOJIATAIOIINE MOHATHS — XUMUYECKUI JIEMEHT, aTOM, SIIPO U JIEKTPOHHAS
obonouka aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE M BO30OYXIEHHOE
COCTOSIHMSL aToMa, TIHOpuAM3alMsi AaTOMHBIX OpOuTanei, HWOH, MOJEKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCJICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BbEM, YITIEpOJHBIN CKeNeT, (yHKIMOHAIbHAS
rpynna, pajaukaig, CTPYKTypHble (opMmyJibl (pa3BEpHYTbIE, COKpaIlEHHBIE,
CKEJIETHBIE), M30MEpHs CTPYKTypHass M MPOCTPAaHCTBEHHas (TreoMeTpuueckas,
ONTUYECKAsl), HM30MEpbl, TOMOJOTMYECKUM psJ, TOMOJOTH, YIJIEBOAOPOIbI,
KHUCIIOPOA- U a30TCOAEp KAIME OPraHUYECKUE COEIUHEHUs, MOHOMEp, MOJHUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJICKYJIAPHBIE COEIUHEHMS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akon Jl. WM. MenneneeBa, Teopusi CTPOCHUS OPraHUYECKUX
BeuiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalleHUs] DSHEPruM IMpPU XUMUYECKUX pEaKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIIHE B OCHOBE
NOHUMaHUSl TPUYUHHOCTU U CUCTEMHOCTH XMMUYECKUX SIBJICHUM; MPEACTaBICHUS
0 MEXaHU3Max XUMUYECKHX pEeaKIUi, TEePMOJWHAMHYECKHMX M KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30MepHbIi 3pPexTr, opueHTanTsl | u Il pona);
(baKTONIOrMYECKUE CBEJIEHUSA O CBOMCTBAX, COCTaBe, IMOJYYEHUH U 0O€30IacHOM
UCIOJIb30BAaHUM BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NESATENIbHOCTH  YEJIOBEeKa, OONMX  HAy4YHbIX  NPUHOUIAX  XHMHYECKOIrO
POU3BOACTBA (HA MPUMEpE MPOU3BOJICTBA METAHOJIA, TepepadOTKu HEDTH);

c(OpPMUPOBAHHOCTh YMEHUI: BBISBISITH XapaKTepHbIE MPU3HAKH TMOHATHUH,
YCTaHABIMBATh MX B3aUMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONMCAaHUU COCTaBa, CTPOCHHS U CBOMCTB OPTraHUYECKUX COCIUHEHUM;

c(hOpMUPOBAHHOCTb YMEHHIA:

UCII0JI30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISl COCTaBJIEHUS MOJEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) POPMYJT OPraHUYECKUX
BELIECTB;

COCTABJIATh YPABHEHUS XMMHMUYECKMX PEAKUHMU U PACKPBIBATH UX CYLIHOCTH:
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUNA  IOCPEICTBOM  COCTAaBJICHUS
3JIEKTPOHHOTO ©OajaHca JTHUX peakiuil, peakuuil HOHHOrO OOMeHa MyTEéM
COCTABJICHMSI MX ITOJIHBIX U COKPAIEHHBIX HOHHBIX YPABHEHHUI;



W3TOTABJIMBATH MOJIETTH MOJICKYJl OPTaHUYECKUX BEIIECTB IS WILTIOCTPAIINH
UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUMN: yCTAHABIMBATH MPUHAJJICKHOCTh H3yUEHHBIX
OpraHUYEeCKUX BEHIECTB MO HX COCTaBy M CTPOCHHUIO K OIPEIACIEHHOMY
KJIAcCy/Tpylie COCAMHEHHM, JaBaTh WM Ha3BaHUA IO CHUCTEMaTHYECKOMN
Homenkiarype (IUPAC) u npuBOoauTh TpUBHAIBHBIC HAa3BaHUS I OTACIBHBIX
IpeICTaBUTENeH OPraHMYECKUX BELIECTB (ITUJICH, alleTUJICH, TOJYOJI, TJIMIEPUH,
ATWICHIJIUKOMb, (EeHON, (opMaibleru]l, aueTajiblerujl, aleToH, MypaBbHHAas
KHUCIIOTA, YKCYCHAsi KUCIIOTa, CTeAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBAS KUCIIOTHI,
IJIMIWH, alaHuH, MallbTo3a, (PPyKTO3a, AHWJIMH, TUBUHUJ, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACIATh BHJ XUMHUYECKOH CBSI3U B
OpraHWYECKUX COCJAMHCHHMSAX (KOBAJICHTHAsS W WOHHAs CBSI3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHPOBAHHOCTh YMCHHUS TPUMEHSATH TOJOKCHHUS TCOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytneposa jjisi 0ObICHEHUS 3aBUCUMOCTH CBONCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS;

c(hOPMHPOBAHHOCTh ~ yYMEHHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dusnueckrue W XUMUYECKHE CBONCTBA TUIHWYHBIX NPEICTABUTENCH pPa3TMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aJKaHOB, ITUKIOAIKAHOB, aJJKCHOB, aJIKaJHCHOB,
AIKWHOB, apOMAaTHYECKUX YTJICBOAOPOJOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TPOCTBIX M CIIOKHBIX 3(UPOB, KUPOB, HUITPOCOCTUHCHUHA H
aMUHOB, aMHHOKHCIIOT, O€JIKOB, YTIJeBOJOB (MOHO-, IHU- W TOJHCAXapHaoB),
WUTIOCTPUPOBATh ~ T'C€HETHYECKYID  CBsSI3b  MEXJIYy  HUMH  yYpaBHCHUSMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUHA C MCIOJb30BAaHUEM CTPYKTYPHBIX
dopmy;

c(OPMHPOBAHHOCTh yMEHUS TMOATBEP)KIATh HA KOHKPETHBIX MPHUMEpPax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COCAMHEHUM OT
KPAaTHOCTH U THTIa KOBAJICHTHOU CBSI3M (G- U M-CBS3H), B3AUMHOTO BIIUSHUS aTOMOB
Y TPYIII aTOMOB B MOJICKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
Coipbsi (He(pTh, TPUPOTHBIM Ta3, Yrojib), CIOCOOBI €ro TmepepadoTKu W
MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB IepepadOTKH;

c(hOpMHPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHWI O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHWUS — HAOIIOIEHUN, U3MEPEHNHN, MOJCIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICTICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh yMEHUS MPUMEHSITh OCHOBHBIE orepanuu
MBICITUTCIBHON JEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIcHUE,



CHUCTEMATHU3alINIO, BBISBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBA3EH — JUISI U3Y4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3AMMOCBSI3b XUMUYECKUX 3HAHUM C
NOHATUSMU U TPEACTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0ojiee OCO3HAaHHOTO TOHMMAHHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MUDPA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS IO OPraHUYECKOW XUMHH i OOBSICHEHUS U
IIPOTHO3UPOBAHUS ABICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IIPUPOLY;

c(hOpMHPOBAHHOCTh YMEHHUW: MPOBOJUTH PACUETHl MO XUMHUYECKUM
dbopMynaM ¥ ypaBHEHHUSIM XMMHUYECKUX PEAKIMI C MCIOJb30BaHUEM (HU3UUECKUX
BeIMYMH (Macca, OOBEM Ta3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILECTBA C KOJMYECTBEHHOW CTOPOHBI: PAacuU€Thl MO HAXOXKIECHUIO XUMHUYECKOMN
dbopMyJIbl BEIIECTBAa MO HU3BECTHBIM MACCOBBIM JOJISIM XUMHUYECKUX 3JIEMEHTOB,
MIPOJIYKTaM CTOpaHUsl, INIOTHOCTH Ta3000pa3HbBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATh
C TIO3ULMKA  DKOJOTHYECKOM  O€30MMacHOCTA  MOCJHEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHON  JCSATEILHOCTH 4YeJOBEKa, CBA3aHHOM ¢ mepepaboTKon
BEILECTB, UCIOJIL30BaTh MOJYYCHHBIC 3HAHUS VISl IPUHATUS TPAMOTHBIX PEIICHUN
po0JieM B CUTYaIIUSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOATEILHO IUIAHUPOBATh U MPOBOJIUTH
XUMUYECKUN DKCIEPUMEHT (TOJy4YeHHE W U3YYEHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIMU YTJIEBOJOPOJOB PA3JIMUHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE SKCIEPUMEHTAIbHBIX
3a/lad MO0 PACMO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIOJCHUEM ITpPaBUI
Oe3omacHOoro oOpalieHus ¢ BellecCTBaMU U JIaDOpaTOPHBIM 00OpYAOBAHUEM,
dbopmynupoBaTh 1EIb MCCIEAOBaHUSA, NPEACTaBISATh B pPa3luyHON (Qopme
pe3yabTaThl IKCIIEPUMEHTA, AaHAIM3UPOBATH U OLIEHUBATH UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHHIA:

coOTI0IaTh MPaBWIa YKOJOTHYECKH I1e7IecCO00pa3HOTO TOBEACHHS B OBITY H
TPYJIOBOM JEATENHHOCTU B IEJISIX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
IPUPOJIHOM CPEbl U IOCTUKEHUSI €€ YCTOMUHUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JIEHCTBUS Ha >KUBbIE OPraHU3MBbI
ONPEAECIEHHBIX OPraHUYECKUX BENIECTB, NOHUMAs cMbICI nokaszarens [1/1K;

aHATM3UPOBATh I1€J1IeCO00PA3HOCTh MPUMEHEHHUS OPTraHMYECKUX BEIIECTB B
IIPOMBIIIVICHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIIEHUS PUCK-TIONH3a;

c(OPMHPOBAHHOCTh YMEHHUMW: OCYIIECTBIISITh IIE€JICHANIPABICHHBIM TIOWCK
XUMHUYECKON MHGOPMAIINH B PA3ITUYHBIX UCTOUYHUKAX (Hay4dHast U yueOHO-Hay4dHas
JIUTEepaTypa, CpelcTBa MaccoBoit nHdopmaruu, UHTepHET U ApyTrHe), KPUTHIESCKU
aHATM3WPOBATh XMMHUUECKYI0 WH(MOpMaIIo, epepadbaTbiBaTh €€ U MCTIOIb30BaTh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3aaucii.



11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHudeckas
XUMUSD OTPaXkaroT:

c(hOpPMHPOBAHHOCTh TPEJICTABICHUNA: O MaTepUaIbHOM €IMHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TI03HABAEMOCTH SIBJIEHUW TPUPOJBI, O MECTE€ M 3HAYECHUH
XUMHUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pojiu B OOECIEYECHUU YCTONYMBOTO
pa3BUTHs, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUECKOM W IMHILEBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3/IaHUHU HOBBIX MaTEpUaJiOB, HOBBIX
UCTOYHUKOB DHEPTUH, B OOECIEUECHHH PAIMOHAILHOTO MPHUPOAOIOIb30BaHUSA, B
dbopMUpOBAaHUM MHUPOBO33PEHHUS] W OOIIEH KyJbTypbl 4YEJIOBEKa, a TaKkxKe
AKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIECHHUSI K CBOEMY 3J0POBBIO M MPUPOIHOU

cpene;
BJAJICHUE  CHCTEMOM  XMMHYCCKHX  3HAHHMH, KOTOpas  BKJIIOYacT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKHHA OJJIEMEHT, aToM, SJIpO aroMa,

U30TOIIBI, YJICKTPOHHAs 000JI0UKa aToma, S-, P-, d-aTOMHbIC OPOUTAIN, OCHOBHOE U
BO30YKIAEHHOE COCTOSIHUS aToma, THMOpUIM3alds aTOMHBIX OpOuTanei, HOH,
MOJICKYJIa, BaJICHTHOCTb, JJICKTPOOTPHUIIATEIIbHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYecKasi CBsI3b (KOBaJICHTHas, HWOHHAs, METa/UIMYeCcKas, BOJOPOIHAS),
KpUCTAJITMYECKasT PpeII€TKa, XHUMHYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDIJIEKTPOJIUTHI, DJIEKTPOIUTHUYECKAs JUCCOLMAIMS, CTENEeHb JJAUCCOIMAIUU,
BOJIOPOJHBIN TMOKa3aTeldb, OKUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 3(QeKT
XUMHYECKOUN peaKkIiluu, CKOPOCTh XUMHUECKON PEaKIIUK, XUMUYECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHS AIEKTPOJUTHUYECKOM TUCCOLUAINHU, MEPUOAUICCKUM
3akoH JI.1. MenaeneeBa, 3aKOH COXpaHEHUS MACChl BEMIECTB, 3aKOH COXPAHEHUS U
MpPEBpAICHUS SHEPTUU MPU XUMUUYECKUX PEaKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JACHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3BIK
XUMHUH, MHUPOBO33PEHUYECKHE 3HAHUA, JeXKalueé B OCHOBE [OHUMAHUS
OPUYMHHOCTH W CHUCTEMHOCTHM  XMUMHUYECKUX  SIBICHUW;  COBPEMEHHBIC
NpeACTaBICHUS O CTPOCHUU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJEKYJISPHOM U
HAJMOJICKYJISIPHOM ~ YPOBHSIX; IMPEJACTAaBICHUS O MEXaHM3MaX XUMHUYECKHX
peaKkuuii, TEPMOAMHAMHYECKUX M  KHUHETUYECKUX 3aKOHOMEPHOCTSAX  HUX
MPOTEKAaHUs, 0 XUMHYECKOM PAaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHUCTEMAX;
(haKkTONOTHYECKHE CBENIEHUS O CBOWCTBAX, COCTaBe, MOJYYCHHUH U 0OE€30MacHOM
WCITOJIb30BaHUN BaKHEHIIIMX HEOPTaHMYCCKUX BEIIESCTB B OBITY M IMPAKTHYCCKOMN
JNEATCIbHOCTH  YeJIOBeKa, OOMMX  HAYYHBIX  IPUHIHINAX  XHUMHYECKOIO
MIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISBJIATH XapaKTePHBIC NPH3HAKU TTOHSITHH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MPHU
ONMCAaHUN HEOPTAaHMYECKUX BEILIECTB U UX MPEBPaICHUM;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XWMHUYECKYIO CHUMBOJUKY JUIS
coctaBieHuss (HOpMyd BEHIECTB M  yPaBHCHHM  XUMHYECKUX  PEaKIUH,
cuctematuieckyro HomeHnkinarypy (IUPAC) u TpuBranbHbIe Ha3BaHUS OTIEIBHBIX
BELIECTB;

c(hOpMHPOBAHHOCTh YMEHUS OMPEEISITh BAJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJl XMMHUYECKOU CBs3U (KOBaJECHTHa,
WOHHAs, MeTAJUIMYeCcKas, BOJOPOJHAsA), THUI KPUCTAUIMYECKON PEIIETKH
KOHKPETHOT'O BELIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BUJAa XMMHYECKOW CBS3M W THUIMA KPUCTAIIIMYECKON pemeéTkd, OOMEHHBIH WU
JIOHOPHO-aKIIENTOPHBIM MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBSI3H;

c(OPMHPOBAHHOCTh ~ yYMEHMI:  KilaccU(PUIMPOBATh:  HEOPTaHUYECKHE
BEIIECTBA M0 UX COCTaBY, XUMUYECKHUE PEAKIIMH 110 PA3IMYHBIM MMPU3HAKAM (UHCITY
U COCTaBy pearupyrouux BeUIECTB, TEIIOBOMY 3(h(}eKTy peakuuu, U3MEHEHHUIO
CTENEHEH OKHCIICHHUSI JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTajiu3aTopa M
JPYTHE); CAMOCTOATENbHO BBIOMPAaTh OCHOBAHUS M KPUTEPUU JJIsl KIacCU(PUKALIMU
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI IEPUOJUYECKOTO 3aKoHa /I,
N. MenneneeBa u IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OObSICHUTENbHYIO
U IPOTHOCTUYECKYIO (DYHKITUU;

c(OpPMHPOBAHHOCTh YMEHHUU: XapaKTEpHU30BaThb 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX 3JIEMEHTOB IE€PBOrO—YETBEPTOTrO MEPHOJIOB
[Tepuoanueckoii CUCTEMBI J.N. Menpeneena, HCIIOJIb3YS TOHATHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUYCCKUE IMOIAYPOBHM», «S-, P-, O-aToMHBIC
opOuTaIN», «OCHOBHOE W BO30YKIEHHOE HHEPreTUUYECKHUE COCTOSHHS aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHnd 1o nepuogaM u rpynnaM Ilepumommueckoi cucremsr . .
MeHeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOYEK;

c(OpPMHPOBAHHOCTh YMEHHWI: XapaKTEepU30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKUE  CBOMCTBA  BEHIECTB  PA3JUYHBIX  KJIACCOB,  IOJTBEPXKIATh
CYILLIECTBOBAHHE TE€HETUYECKON CBSA3M MEXKJY HEOPraHWYECKHMH BEIIECTBAMH C
MOMOIIIbIO0 YPABHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

c(OPMHPOBAHHOCTh YMEHHUS PACKPBIBaTh CYIIHOCTh: OKHUCIHTEIbHO-
BOCCTAHOBHUTEIIbHBIX PEAKIUN MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ITHX PEAKIUH; peaKkIuii MOHHOTO OOMEHa MyTEM COCTaBJICHUS WX TOJHBIX U
COKpPAIIEHHBIX  HWOHHBIX  YPaBHEHUW;  peakUud  TUAPOJIW3a;  PEaKuuiu
KOMIUIEKCOO0Opa3oBaHus (Ha MPUMEPE THAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUA);



c(OPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU TMPOTEKAHUS
XUMUYECKUX PEAKUUUA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHMHYECKOM pEakUWh B 3aBUCUMOCTH OT Pa3IMYHbIX
(hakTOpOB, a TAKKE XapaKTEP CMEIICHHUS] XUMUYECKOTO PAaBHOBECHUS 1101 BIUSHUEM
BHENTHUX Bo3jaeicTBui (mpunnumn Jle larense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTEpPU30BaTh XUMUYECKHUE PpEaKIIUH,
JeXalume B OCHOBE MMPOMBIIUICHHOTO IOJYYEHHUS! CEPHOW KHUCJIOTHI, aMMUAKa,
oOlue HayyHble TMPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€71eCO000pa3HOCTh
NPUMEHEHHUS HEOPTaHWYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUYKH
3pEHUS] COOTHOLLIEHHUS PUCK-TI0JIb3A;

c(OPMHPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHMM O METOJaX HAay4YHOIO
MO3HAHUS SIBJICHUW MNPUPOABI — HAONIOJCHUE, HW3MEpPEHHe, MOJICTUPOBAHNUE,
AKCIEPUMEHT (peabHbI U MBICIICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NIPUMEHSTh 3TU 3HAHUS MIPU SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUM BEILIECTB
U U1 OOBSICHEHMUS] XHWMHYECKUX SBJICHHM, HMEIOIIUX MECTO B MPUPO]IE,
MPAKTUUECKOMN JESITEILHOCTH YEJIOBEKA U B ITOBCETHEBHON JKU3HU;

c(hOpMHUPOBAHHOCTh YMEHHS BBISIBIISITh B3aWMOCBSI3bh XMMHUYECKUX 3HAHUU C
MOHSATUSMHU U TPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO TOHUMAHUS MaTEPUATIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTb YMEHHUS TMPOBOJAUTH PACUEThl: C HCIOJIb30BAHUEM
MOHSITUN «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIICHTPAIUS»;
Macchl BEIIeCTBA UM 00bEMA raza Mo U3BECTHOMY KOJHYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIUMX B PEAKIMU BEIIECTB; TEIJIOBOTO 3¢ dexTa
peakiuy; 3Ha4eHUsi BOJAOPOJHOTO IMOKAa3aTesisi pacTBOPOB KUCIOT M IIEJIOYEH C
W3BECTHOM CTEIMEHBbIO MMCCOIMAIMK; Macchl (00bEéMa, KOJIWYECTBA BEIIECTBA)
MPOJIyKTa PEaKIMu, €CIU OJIHO U3 MCXOJHBIX BEIIECTB JaHO B BHUJIE pacTBOpa C
ompenenéHHON MacCOBOM JTOJIeH PacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(MMeeT TpWMecH); JOJW BBIXOJA MPOIYKTa PEAKIUU; OOBEMHBIX OTHOIICHUN
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSTEIBHO IJIAHUPOBATh M TIPOBOIUTH
XUMUYECKUN  JKCIEepuMeHT  (IPOBEICHHWE  PEaKkiMid  HOHHOTO  OOMeEHa,
MOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTAaHMYECKUX BEILECTB, OMpPECICHUE
cpedbl PacTBOPOB BEIIECTB C IOMOIIbIO HMHAMKATOPOB, H3YYEHUE BIIUSHUSA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW  pEaKIUU, pPEIICHHE
SKCIEPUMEHTAJIbHBIX 3a7a4 1o Temam «Mertamne» u  «Hemeramis») ¢
coOmro/IeHneM TpaBuil 0€30MacHOr0 OOpaIleHHs ¢ BEIECTBAMU U JTaOOPATOPHBIM
obopynoBanueM, (GHOpMyIUpPOBaTh II€db HWCCIAEAOBAHMS, TPEICTABISATh B
paznuyHoil dopMe pe3ybTaThl IKCIEPUMEHTA, aHATU3UPOBATh U OIEHUWBATH HX
JIOCTOBEPHOCTb;



c(hopMHUPOBAHHOCTh YMEHHI: COOJIFOATh IMPaBHIIA TIOJIB30BAHHUS XUMHUYECKOM
nocyiol u JabopaTOpHBIM OOOpyIOBaHHEM, OOpalleHUus C BeEIIeCTBAaMU B
COOTBETCTBUHM C HMHCTPYKIIUSIMH I10 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHYECKUX
OTIBITOB, YKOJIOTHYECKH I1€7IeCO00pa3HOTO IOBEJACHUS B OBITY WU TPYIOBOM
JESATEITIbHOCTH B 1IEJISAX COXPAHEHHS CBOETO 3JIOPOBBS, OKPYKAIOIIECH MPUPOJTHOU
cpedapl U JOCTHXKEHUS €€ YCTOWYMBOIO pa3BHUTHS, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JEHCTBHS Ha YXKWBBIC OPraHU3MBI ONPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHUMasi cMbici Ttokazatens [1/]K;

c(hOpPMHUPOBAHHOCTb YMEHUMN: OCYIIECCTBIATh II€JCHANPABICHHBIM ITOUCK
XUMHAYECKOW MH(OpMAIIMK B PA3JIMUYHBIX HCTOYHUKAX (HayuyHas U ydeOHO-Hay4dHas
JauTepaTypa, CpeacTBa MaccoBoi mHpopmanuu, UHTepHET U Apyrue), KpUTHIECKU
aHAIM3WPOBaTh XMMHYECKYIO0 WH(MOpMaIMIO, repepadaThiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBHH C MIOCTABJICHHON y4eOHOM 3aaueii.
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5.1 BrIcOKOMOIEKYISIPHBIE COEAMHEHHUS 6

Uroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHMe pa3jesioB U TeM undposbie
Ne i/ P Konrpoasbnsie | IIpakTnyeckue (nupp )
NporpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH
Crpoenue aroma. [lepnonndeckuit 3aKoH
11 n Ilepnonnueckas cucreMa XUMHYECKUX 9
anemenToB J[. 1. MenpeneeBa
12 Crtpoenue BemecTBa. MHOrooopasue 1 1
BELIECTB
1.3 XUMHUYECKUE PEaKIIUU 19 1 3
Hroro no pazneny 39
Pa3nen 2. Heoprannueckasi xumus
21 Hemerannsl 31
2.2 Merannibl 23 2
Hroro no pazneny 54
Pa3nen 3. Xumus v :kM3Hb
31 Mertoapl NO3HaHKS B XUMHUU. XUMUS U 9
' JKU3Hb
Hroro mo pasnery 9
OBHIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne

/o

Tema ypoka

KoaudecTBo 4acoB

KonrpoJjanHubie
Bcero P
padoTbI

IIpakTH4eckue
padoThI

JlaTa
H3y4YeHUs

DJIeKTPOHHbIE
nu@posbIe
oOpa3oBaTe/ibHbIE

pecypchbl

[IpenmMer u 3HaueHHE OPraHUYECKON
XUMHH, [IPEICTAaBICHHE O MHOI000pa3uu
OpPraHUYECKUX COCAUHEHHI

DJIEKTPOHHOE CTPOCHUE aTOMa yriiepoja
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasieHTHBIE BO3MOKHOCTH aTOMa yriiepoia

XUMHUYecKas CBSI3b B OPraHUYECKUX
coeMHEeHMUsIX. MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOH CBSI3U, CIIOCOOBI pa3phiBa
CBsI3EH

Teopust CTpOCHHS] OPraHUYECKUX
coeauHenuilt A. M. byriepoa

Bunel uzomepun: crpykrypHas,
MPOCTPAHCTBEHHASI. DJIEKTPOHHBIE

3¢ (}eKThI B MOJIEKyIaX OPraHuYeCKHX
COEIUHEHUH

[IpencraBnenue o kiaccuUKaluu U
cucremarndeckas Homenkiaarypa (IUPAC)
OpPraHNYeCKUX BEIIECTB

Krnaccudukaius peakiuii B OpraHu4ecKon
XUMUU




CI/ICTeMaTI/BaI_II/IH n 0606IJ_I€HI/IG 3HAHUH 110
TEME

AJTKaHBI: TOMOJIOTHYECKUN PsJl, 00IIast
(dhopmyra, HOMEHKJIATypa U U30MepHs,
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII

10

du3znueckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB

11

Haxoxnenue ankaHoB B IpUPO/IE.
CriocoObI TOTy4eHHS U IPUMEHEHNE
AJIKAaHOB

12

[uknoankansl: obmas Gopmyia,
HOMEHKJIaTypa U H30MepHsl, 0COOCHHOCTH
CTPOCHUS 1 XUMHUYECKHX CBOHCTB, CIIOCOOBI
MOJYYEHUs U IPUMEHEHHE

13

Pemenue pacu€THpIX 3a1a4 Ha
oIpe/ieTICHHE MOJICKYISIPHOI (OPMYIIBI
OpPraHUYECKOro BEIIECTBA 0 MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOJISIINX B €TI0
cocrtaB. Cucremaru3anus 1 0000IIeHNE
3HAHUH 110 TeEME

14

AJIKEHBI: TOMOJIOTHYECKUN PsJl, 001Iast
(dbopmya, HOMEHKIIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.
CTpyKTypHas U IUC-TPAHC-U30MEPHS
aJIKCHOB

15

dusnueckre 1 XUMHUIECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa




CrniocoObl 1oTy4eHHs U IpUMEHEHNE

16
AJIKEHOB
[Ipaktuueckas padora Ne 1 mo Teme

17 "TTonydyeHune 3TUIIEHA U U3yYEHHE €TI0
CBOMCTB"
Pemenne pacu€rHbIX 3a7a4 Ha

18 olpeJesieHue MOJIEKYIIAPHON (popMyIibl
OpPraHUYEeCKOTO BEIIECTBA
AJKaJIueHbI: CONPSKEHHBIE,

19 M30JIMPOBAHHBIC, KyMYJIHPOBAHHbIE.
Oco0eHHOCTH NIEKTPOHHOTO CTPOCHUS

20 XUMHUYECKUE CBOMCTBA COIPSKEHHBIX
JTMEHOB

21 CriocoObI momy4YeHus: U MPUMEHEHUE
ATKANECHOB
AJIKUHBI: TOMOJIOTHYECKUN PsiJ, 00IIas

29 dbopmyia, HOMEHKIIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
(bu3mYecKue CBOMCTBA

23 XHUMHYECKUE CBOMCTBA ATKHHOB

24 KauecTBenHble peakiui Ha TPOUHYIO CBSI3b

o5 CriocoObI momy4YeHus: U MpUMEHEHUE
AITKUHOB

26 Pewrenue 3anau: pacu€rsl 10 ypaBHEHUIO
XUMHYECKON peaknu

97 Cucremaruzaius u 0000IIeHHE 3HAHUHN 10
TeMe

28 ApeHBI: TOMOJIOTHYECKHUH psij1, 001as




dbopmyIa, HOMEHKJIATypa. DICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJT
OCH30I1a U TONTyoJ1a, UX (PU3NICCKHE
CBOMCTBA

XUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMelIeHHs
XVMHYECKHE CBOICTBA apEHOB: PEeaKINU

30 MIPUCOSINHEHUS, OKHCIICHUE TOMOJIOTOB
OeHzona

31 Oco0eHHOCTH XUMUYECKUX CBOMCTB
CTHpOIa
Pemenne pacu€THbIX 3a7a4 Ha

32 oIpe/ieTICHHe MOJIEKYISIPHOI (pOPMYIIBI
OpPraHMYECKOro BEUIeCTBA

33 Crioco0bI oyyeHus: U MpUMEHEHUe
apeHoB

34 I'eHeTnyeckasi CBSI3b MEXKTY Pa3TUIHBIMU
KJIaCCaMH YTJI€BOJOPOIOB
Pacuérhl mo ypaBHEHUSM XUMHUYECKUX

35 peakuuii. CuctemaTusanus 1 00001eHNne
3HAaHUM MO TEME

36 [Ipuponnsiii raz. [lonytHble HEDTAHBIE
rassl

37 KameHHBIi yroaps ¥ IpOIyKThI €ro
nepepadoTKu
Hed1b 1 cniocoOs! e€ nepepaboTKH.

38 [IpuMeHeHne MPOayKTOB MepepadboTKH

HepTH




39

['eHeTruecKast CBSI3b MEXY Pa3IMUHBIMU
KJIaCCaMHM YTJICBOJIOPOIOB

40

["anmoreHonpou3BoOIHbIE YTIEBOAOPOIOB:
3JIEKTPOHHOE CTPOCHUE; PEaKIUU
3aMelleHUs] rajJoreHa

41

JeiicTBue 1ienouei Ha
rajJoreHnpou3Bo/iHbIe. Bzaumonelicteue
AUTAJIOIr€HAJIKAaHOB C MArHueEM U I{IHHKOM

42

CucreMarn3anus 1 00001Ie e 3HaHN 110
pazneny "YrieBomopoast”

43

KonTponbnas padota no reme
"Yranesonopozs!"

44

[IpenenpHbIC OAHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKHH psif, obmas hopmyna,
CTPOCHHE MOJICKYJI, H30MEpHH,
HOMEHKJIaTypa, Kiaccuduxanus,
¢dusnuecKkre cBoicTBa

45

XHUMHUYECKHE CBOMCTBA MpeACIIbHBIX
OJHOATOMHBIX CITUPTOB

46

Crioco0OnI MMOJY4YCHUA U IPUMCHCHUC
OJHOATOMHBIX CITUPTOB

47

[IpocTbie 3¢upbl: HOMEHKIIATypa U
U30MepHsl, 0COOEHHOCTH (PU3HUECKUX U
XUMHYECKHX CBOMCTB

48

MHOroaToMHbI€ CIUPTHI: 3TUJICHTJIUKOIIb U
TJIMIEPUH, UX GU3HYECKUE U XUMUUYECKHE
CBOMCTBA

49

Crioco0b! oTyyeHus: ¥ MPUMEHEHUE




MHOT'0OATOMHBIX CITUPTOB

deHom: CTPOCHUC MOJICKYIJIbI, (I)I/ISI/ILICCKI/IC

50 .
cBoiicTBa. TokcuuHOCTH (heHona

51 XHWMHYECKHE CBOMCTBA (eHOoIIa

52 CriocoObI oMyYeHusl U IPUMEHEHHUE
(denona
[Tpaktuueckas padora Ne 2. Pemenue

53 IKCIIEPUMEHTAIBHBIX 33134 110 TEME
"Cruptsl 1 eHonbr"

54 CuctemaTu3anus 1 0000IeHIe 3HaHUH 110
TeMe
ANbIETUIbI U KETOHBI: AJIEKTPOHHOE

55 CTpOEHHE KapOOHUIHHOM TPYIIIIbI;
TOMOJIOTHUYECKUE PSJIBI, 001Ias popmyia,
M30MepHUs U HOMEHKIIaTypa

56 Anbaeruibl ¥ KETOHBI: (PU3NYECKHe
CBOICTBA; peaKUu MPUCOEINHEHUS

57 Peakunu okucieHus U Ka4eCTBEHHbBIE
PEaKIy alIbJICTUIOB U KETOHOB

58 Crioco0ObI ONTy4eHus allbIETHI0B U
KETOHOB
OHOOCHOBHBIE TIpEETbHBIE KapOOHOBEIE

59 KHUCIIOTBI, 0COOEHHOCTH CTPOCHHUS UX
MOJIEKYI

60 N3omepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, X (PU3WUECKHE CBOMCTBA

61 XHMMHUYECKHE CBOMCTBA MPEIEIbHBIX

OJHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT




62

OcobeHHOCTH CBOMCTB MypaBbUHOM
KHCJIOTHL. MHOT000Opasne kapOooHOBBIX
KHUCJIOT

63

Oco0eHHOCTH CBOWCTB: HEMPEIEIbHBIX U
apOMAaTHYECKUX KapOOHOBBIX,
IMKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [IpencraBuTeny BBICIIAX
KapOOHOBBIX KUCIIOT

64

[TonsiTHE 0 MPOM3BOAHBIX KAPOOHOBBIX
KHUCIIOT

65

CriocoOblI 1oTy4eHHs U IPUMEHEHNE
KapOOHOBBIX KHUCIIOT

66

CroxHbIe 2(UPBI: TOMOJIOTHYECKUHN PSI,
oOrmrast hopmyna, H3oMepus u
HOMEHKIIaTypa

67

duznyeckre U XMUMUYECKUE CBOWCTBA
3¢upoB

68

Pemenne pacu€THbIX 3a7a4: 10 YPaBHEHHUIO
XMUMUYECKOH peakiyy, Ha OlpeieeHne
MOJIEKYJISIPHOM (HOPMYIIBI OPraHUIECKOTO
BELIECTBA

69

[Ipaktuyeckas padora Ne 3. Pemenue
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeME
"Kap6onoBsie kucinotbl. CiioxHbIe 3QUpbl"”

70

XKupsl: ctpoenue, puznueckue u
XMMHYECKHE CBOMCTBA (TUAPOIINU3)

71

OcoOEeHHOCTH CBOMCTB KHPOB,
COZIEpIKAIMX OCTATKU HENPEAeIbHBIX




JKUPHBIX KUCJIOT. >KI/IpLI B IpUpPOAC

Mpl1a Kak COJIM BBICIIHX Kap6OHOBLIX
KHCJIOT, UX MOIOIICC I[CﬁCTBPIG. ITonsaTue o

72 CUHTETHYECKUX MOIOIINX CPEIICTBAX
(CMCO)
I'enernyeckas CBSI3b YIIEBOIOPOIOB U

73 KHCTIOPOJICO/IEPIKALINX OpTraHNYeCKUX
BEIICCTB

74 Pacuérbl mo ypaBHEHUSAM XUMUYECKUX
peakuuii

75 Cucremarusanus 1 000011eHNEe 3HaHUH 110
TeMe
OO6m1ast XxapakTepuCTUKa YIIIeBOJIOB U

76 KJIacCU(UKAIUs yriIeBOJ0B (MOHO-, IU- U
MOJIMcaxapu/ibl)

77 MoHnocaxapuabl: pU3NYECKUE CBOWCTBA U
HaXOXJICHHUE B IPUPOJIE

78 [IpumeHeHHE TITFOKO36I, €€ 3HAUCHUE B
KHU3HEACSITeTLHOCTH OpTaHu3Ma
Jlucaxapuiel: caxapo3a, MajibTo3a u

79 nakto3a. Haxoxnenue B mpupoae u
MPUMECHCHHE JHCAXapU/I0B
[Tonmucaxapuabl: CTpOCHHE MaKpOMOJICKYI,

80 (du3nUecKre 1 XUMUIECKIE CBOMCTRA,
MIPUMEHEHUE

81 [TonsiTHEe 00 UCKYCCTBEHHBIX BOJIOKHAX

82 Pewrenne pacueTHbIX 3a7a4 Ha

OIIPEACIICHUC NOJIKM BbIXOJa ITPOAYKTA




pCakiuu OT TCOPCTUUYCCKHU BO3MOKHOI'O

83

CI/ICTeMaTI/IBaI_II/IH n 0606IJ_I€HI/IC 3HAHUH 110
pasaeiny

84

Kontponbnas pabota no teme
"Kucnoponcoaepkariie opraHu4ecKme
coenMHeHus "

85

AMWHBL: KITacCH(pHUKALNS, CTPOCHHUE
MoJIeKyJ, oOmas opmyia, n3omepus,
HOMEHKJIaTypa 1 (pU3HYecKre CBOMCTBA

86

XHUMHUYeCcKHe CBOMCTBA aJ'II/I(l)aTI/I‘IeCKI/IX
AMHHOB

87

AHWINH: CTPOCHHUE aHUIINHA, OCOOEHHOCTH
XMMHYECKUX CBOMCTB aHWJINHA

88

CriocoObI TOy4YeHHS U IPUMEHEHNE
anupaTUYECKUX aMHUHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1
n3zomepus, (pu3nuecKue CBOICTBa.
OTtnenbHBIC IPEACTABUTEINHN O~
AMUHOKHUCIIOT

90

XHUMHUYECKHE CBOMCTBA aMHHOKHUCIOT, UX
OMOJIOrHYECKOE 3HAYCHHE AaMUHOKHCIIOT.
CuHTE3 ¥ THAPOIIN3 MENTHIO0B

91

benku kak npupoaHbIe MOIUMEPHI;
CTPYKTYpHhI O€JIKOB

92

XUMHAYECKHE CBOICTBA OEIIKOB

93

A3o0TcozepIKallne rerepouuKINIecKre
COCAUHCHUA. HYKJIGI/IHOBBIG KHUCJIOTHI:
COCTaB, CTPOCHHUE M OMOJIOTrHYECKast POJlb




94

IIpaktuyeckas padora Ne 4. Pemenue
HKCIEPUMEHTANIBHBIX 33/1a4 110 TEME
"A3oTCcoeprKaliie OpraHu4ecKe
coequHeHus"

95

[Ipaktuyeckas padora Ne 5. Pemenue
HKCIEPUMEHTANIbHBIX 33/1a4 110 TeMe
"PacniozHaBaHue OpraHUYeCKUX
coequHeHni"

96

Kontponbnas pabora no reme
"A30TCcoeprKaliie OpraHn4ecKue
coenuHenusa"

97

OCHOBHBIE NIOHATUS XUMUN
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN U
METO/bI UX CUHTE3a —IIOMMEPU3aLUs U
ITOJINKOH ICHCALIAS

98

[Inactmaccel. YTuin3anus u nepepadboTka
IJlacTUKa

99

DJ1acTOMepbI: HATypaIbHBII
CUHTCTUYCCKUC KaYUYKH. Pesnna

100

Bosokna: HatypanbHbIE, ICKYCCTBEHHBIE,
cunrerndeckue. [lonumepsl crienuanbHOro
HAa3HAYCHUS

101

[Ipaktuueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAIILHBIX 33/1a4 110 TEME
"Pacnio3HaBaHue miaacTMacc U BOJIOKOH"

102

O06o0011eHne 1 cucTeMaTH3aIH
M3Y4EHHOI 0 MaTepuana o Teme
"BBICOKOMOIEKYJIIpHBIE COETUHEHUS "




OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Kontpoapupie | Mpaxrueckue fllsyqennﬂ gﬁg)al;oBaTe.ﬂl)HbIe
padoThI padoThI pecypenI
1 Atom. CocTaB aTOMHBIX siiep. XUMHUECKUN 1
3neMeHT. M30Tonbl
5 CtpoeHue 3JIeKTPOHHBIX 0007104€K aTOMOB, 1
KBaHTOBBIC YHCIIA
3 Knaccudukanus XuMHYECKUX SJIEMEHTOB (S-, 1
p-, d-, f-amemeHTBhI)
4 Pacnipenenenuie 31eKTPOHOB MO AaTOMHBIM 1
opOoHuTAISIM
DneKTpOHHBIE KOH(GUTYpAIIH aTOMOB
) 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSIHUH
5 DNEeKTPOHHBIC KOHPUTYpAIIH HOHOB. 1
DIIEKTPOOTPULATENBHOCTD
[Tepronnueckuii 3akoH u [leprnoanueckas
7 cUcTeMa XuMHuYeckux nemeHToB [1. 1. 1
MenieneeBa, CBsI3b C COBPEMEHHOM TEOpUEH
CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
3 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU 1
MIPOCTHIX U CIOKHBIX BEIIECTB IO TPYIIIaM U
nepuoJiaM
9 CucremaTu3aius 1 0000IIeHNEe 3HAHUHT 10 1




TEMC

10

Buapl xumuueckou cBsI3u. MexaHU3MBbI
00pa3oBaHMs KOBAJICHTHOM CBS3H.
Bonoponnas cBsA3b. MexxMoneKynsipHbIe
B3aUMOJICHCTBHUS

11

BaneHTHOCTB 1 BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CB3b 3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUUECKUM CTPOECHUEM

12

HpeI[CTaBJ'ICHI/IH O KOMIIJICKCHBIX
COCAUHCHUAX: COCTaB U HOMCHKIIATYpa

13

BemecTa MosIeKynsIpHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUs. TUIbl
KPUCTAJUIMYECKHUX PEIIETOK U CBOWCTBA
BEIECTB

14

[ToHsiTHE O TUCTIEPCHBIX CHCTEMAX.
[IpencraBnenue 0 KOJUIOUIHBIX PACTBOPax

15

HcTtununie PACTBOPLI: HACBIIIICHHLIC U
HEHACBIILIEHHbIE, PACTBOPUMOCT.
Kpucramioruaparsl

16

Crnioco0b! BeIpaXEHHS KOHLIEHTPALUU
pacTBOpoB

17

Pemrenne 3a1a4 ¢ UCIONL30BaHUEM TOHATHIA
""MaccoBas J10Ji1 pacTBOPEHHOT O BeliecTBa ',
"MossipHast KOHIIEHTpauus'"

18

Knaccugukarus 1 HoMeHKIaTypa
HEOPraHMYEeCKHX BEIECTB

19

Cucrematnsaius 1 0000IeHIE 3HAHUI 110
TEME




20

KonrtponbHas pabora no remam "CtpoeHue
aroma. [leproguueckuii 3aKoH U
[lepnoaunueckas cucremMa XUMHYECKUX
snemenToB J[. . Menneneesa", "Ctpoenue
BemecTBa. MHorooopasue BemnecTn"

21

Knaccugukanus XuMiuueckux peakuuii B
HEOPraHWYECKOM U OPraHN4EeCKON XUMHUH.
3aKOH COXPAHEHUS MACChI BEIIECTB; 3aKOH
COXPAHEHHUs U IPEBPALICHMS] DQHEPTUU IIPU
XUMUYECKHAX PEAKIUAX

22

TennoBbie 3¢(HEKTH XUMUYECKUX PEAKIIH.
TepMOoXuMUYECKHE YPaBHEHUS

23

Brruncaenus mo YPaBHCHUAM XUMHUYCCKHUX
peaxunﬁ U TCPMOXUMUYCCKHUM YPABHCHUAM

24

CKopocTh XMMHUECKON peakluu, e€
3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB.
Karanns u xatanuzaropsl

25

['oMorenHsle 1 reTeporeHHbIe peaKkuu

26

[Ipaktruueckas padora Ne 1 mo Teme
"BaustHAe pa3aruHbIX (PAKTOPOB HA
CKOPOCTbh XUMUYECKON peakuun"

27

OO6paruMble 1 HEOOpATUMBIE PEAKLIUU.
XUMHYECKOE PaBHOBECHE

28

[IpakTuyeckas padora Ne 2 o Teme
"BnausiHue pa3nu4HbIX (PaKTOpPOB Ha
MIOJIO’KEHUE XUMUYECKOT0 paBHOBECHS "

29

Dnekrponutuyeckas auccounanus. CuiabHbIe
U crnadble 2NMeKTpoiauThl. CTeneHb




JUCCOorManu

Honnoe npoussenenuie Bojabl. Cpeaa BOAHBIX

30 pacTBOpoB. Bomopoausriii mokazatens (pH)
pacTBopa

31 I'maponus coneii. Peakiuu, nporekaronye B
pacTBOpax AMEKTPOIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XMMHYECKHE PEAKIIUU B PACTBOPAX
BIIEKTPOITUTOB"
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE

33 peakuu. BakxHelIme OKUCIUTETN 1
BOCCTaHOBUTENH

34 Mertoa 37eKTpOHHOTO (3JIEKTOHHO-MOHHOTI'0)
Oayanca

35 DJIEKTPOJIU3 PACTBOPOB U PACILIIABOB
BEIIIECTB

36 Pemenue 3a1ay pa3nuaHBIX THIIOB

37 Pemienue 3a1ay pa3nuyHbIX TUIIOB

38 CucremaTusanus 1 000011IeHe 3HaHUH 1O
TeMme "XHUMuYecKue peakiun"

39 KonTponbsHas pabora mmo teme "Xumudeckue
peakuun"
[Tonoxenune Hemeramios B [lepuoanueckoit

40 CHUCTEME XUMHUUECKUX 3eMeHToB [[. U.
MenzeneeBa 1 0OCOOEHHOCTH CTPOEHUS UX
atomoB. du3nyecKre CBONCTBA HEMETAIIJIOB

41 AnioTponusi HEeMeTaioB (Ha puMepe

KHCII0poJa, cepsl, hocdopa u yriaeposa)




Bonopon: nonydenue, pusnueckue u

42 XUMHYECKHE CBOMCTBA. ['Mapuasl
["anorensl: HaXOXk/IEHUE B IPUPOJIE, CIIOCOOBI

43 NOJy4eHUs!, PU3NYECKHE U XUMHUECKHE
CBOKCTBA
l'anorenoBonoponsl. Baxnenmue

44 KUCIJIOPOJICOAEpIKAIIUE COSTUHEHUS
TaJIOTCHOB
JlaGopaTopHbIe ¥ POMBIIIJIEHHBIE CTIOCOOBI

45 nojy4yeHus rajgoreHon. [Ipumenenue
raJIoTeHOB M UX COeTUHEHUN
[Ipaktuyeckas padora Ne 4. Pemenue

46 9KCIIEPUMEHTATIBHBIX 3334 10 TEME
"T"amorens”
Kucnopon: naboparopHsie u

47 IPOMBIIUICHHBIE CIIOCOOBI TTOTYYCHHUS,
dbuznueckue u xumuueckue cBoiictBa. O30H.
[IpumeneHnne Kkucmopoa u 030Ha

48 OKCHIBI ¥ TICPOKCHIBI

49 Pemenue 3ana4 pa3aMyHbIX TUIIOB
Cepa: HaxOXXJI€HHE B MPUPOJIE, CIIOCOOBI

50 NOTY4eHUs!, PU3NUECKUE U XUMUICCKHE
CBONCTBA

ol CepoBoaopo/1, Cynb(u bl

59 Kucnoponconepxamue coeTMHEHHS CEPHI.
OcoOEeHHOCTH CBOMCTB CEPHOM KHCIOTHI

53 [Ipaktuyeckas padora Ne 5. Pemenue

SKCIEPUMEHTANIBHBIX 3a7a4 1o Teme "Cepa u




eé coequueHus"

A30T: HaXOXXJICHHE B IPUPOJIE, CIIOCOObI

54 MOJTYYEeHHS, PU3HUCCKUE M XUMUUSCKHE
CBOMCTBa. AMMHAK, HUTPHUIBI

55 Kucnoponconepikamme coeTMHEHAS a30Ta.
Oco0GeHHOCTH CBOWCTB a30THOW KHCIIOThI

56 [IpumeHeHne a30Ta M €ro COeAMHEHU.
A3zoTHble ynoOpeHus
docdop: HaxoXKIeHUE B IPUPOJIE, CIIOCOOBI

57 MONTYYCeHHS, PU3HICCKUE B XUMUUECKHE
cBoiictBa. Pochuasl u hochun

58 Oxkcupl hocdopa, hochopconepxkaiime
kucnotbl. Comu hocopHOii KUCITOTHI

59 [Tpumenenne dochopa 1 ero CoeAUHEHUI.
®dochopHble yaoopeHus
[Ipaktuyeckas padora Ne 6. Pemenue

60 SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme "A30T u
dochop u ux coenuueHus"
Yraepoa: HaxoXIEHUE B IPUPOIE,

61 QJJIOTPOIHbIE MOUBUKAINK; (PU3HUECKHE U
XMMHYECKHEe CBOICTBA, TPUMEHEHUE

62 Oxcup yriepoaa(ll), oxkcun yraepoma(1V),
YroJIbHasi KMUCJIOTA U €€ COJIU

63 Pemenue 3a1ay pa3nuaHBIX THIIOB
Kpemnmuii: HaxoxieHre B IPUPOE, CIIOCOObI

64 NOJy4eHus!, PU3NYECKHE U XUMHUECKHE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBas KHCIIOTA,




CHJIMKAThI

HpI/IMeHeHI/Ie KpCMHUS U CT0 COCIUHEHMI.

06 Crekio, ero noiay4yeHue, BUIbI CTEKIIa

67 Pemenue 3ana4 pa3aMyHbIX TUIIOB

68 Cuctematu3anus 1 00001IeHIe 3HaHU 110
teme "Hemerannsr"

69 KonTponbsHas pabora o Teme "Hemeramsr"

70 AHanu3 pe3ynbTaToB KOHTPOIBHOM paboThI,
KOPPEKIHUs OIHO0K
[Tonoxxenune metamnoB B [lepuonuueckoit

71 CUCTEME XMMHUECKUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOCHHSI STEKTPOHHBIX
000J104€K aTOMOB METAJLJIOB

7 OO06mue ¢puznuecKre CBOMCTBA METAILIOB.
[IpumMeHeHe METAIIIIOB B OBITY M TEXHUKE

73 Crnnasel MetaiioB. Koppo3us Metaninos

74 Pemrenne 3a1a4 pa3nuyHbIX TUIIOB
DJIEKTPOXUMHUYECKHUH P HATIPSIKEHUI

75 MeTaioB. O0mIue criocoObl MoMTydeHus
METaJIOB
O6m1as xapakTepucTika MetayuioB |A-
rpynmnsl [lepruoanueckoit cucTemsl

76 XUMHYECKHX 31eMeHTOB. HaTpuii n kanuii:
nonydeHue, Gu3nveckue u XUMUIECKUe
CBOICTBA, MPUMEHEHHNE POCTHIX BEIIECTB U
nX COeTUHECHUIN

77 OO6mias xapakrepuctuka Mmetayion [A-

rpynmsl [leprogudeckoit cuctemsl




XUMHUYECKHUX 3JIEMEHTOB. Maruuu u

KaJIbIIUI: TTOy4eHne, GU3nIecKue u
XUMHYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTBIX BEIIECTB U UX COEAMHEHUIN

78

JXéctkocTh BOABI U CIOCOOBI €€ YCTpaHEeHHUs

79

ANOMUHU: TTONTydeHue, GU3nIecKue 1
XUMUYECKUE CBOMCTBA, IPUMEHEHHE

80

AmdorepHbIe CBOWCTBA OKCUAA U
THJIPOKCHIA aJIFOMUHMUS,
TUAPOKCOKOMILIEKCHI aIFOMUHUS, UX
IIPUMEHEHHE

81

Pemenue 3amau PAa3JIMIHBIX TUIIOB

82

[Ipaktuyeckas padora Ne 7. Pemenune
9KCIIEPUMEHTANIBHBIX 33/1a4 110 TEME
"MeTasuibl TIaBHBIX TOArpymn”

83

OO01mast xapakTepUCTHKA METAJUIOB
no6ouHbIX noArpynn (b-rpymnm)
[leproarueckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB

84

duzndeckne U XMMHUUECKHE CBOMCTBA XpoMa
" €ro COCI[I/IHGHI/Ifl, HUX IPUMCHCHUC

85

Baxwuelime coeMHeHUs Maprafiia.
[Iepmanranar kayusi, €Ero OKMCIUTENbHBIE
CBOICTBa

86

dusnueckue 1 XUMHUECKHE CBOMCTBA JKele3a
u ero coenuHeHui. [lonydyenue u
MpUMEHEHHUE CIUJIaBOB JKele3a

87

duznueckre U XUMHUYECKUE CBOWCTBA MEIU U




e€ COeAMHEHNH, UX IPUMEHEHNE

du3znyeckue U XMMUUECKHE CBOMCTBA ITUHKA

88 Y €r0 COCTMHECHHH, NX TPUMEHEHHE.
M IpOKCOKOMIUIEKCHI ITUHKA
[IpakTuueckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 3a/1a4 I10 TEME
"Metanibsl 1000YHBIX oArpymm"

90 Pemenue 3aa4 pa3aMvHbIX TUIOB

o1 O6o00u1eHre 1 cucTeMaTH3alus H3y4eHHOT O
Marepuaia o teme "Merauib"

92 KonTtponbHas pabora o teme "Mertamibt"

03 AHanu3 pe3ynbTaToB KOHTPOIBHOM paboThI,
KOPPEKITUs OINOO0K
Ponb xumum B oGecriedeHuN yCTORIMBOTO

94 pa3BuTHs yenoBeyecTBa. [loHsTHE O
HAy4YHBIX METO/aX MCCIEAOBaHNUS BEUIECTB
HayuHble mpyHIHUIIBI OpraHU3auN

95 XMMHYECKOT0 IPOU3BOICTBA.
[TpoMbInIeHHBIE CTIOCOOBI MTOTYICHHUS
Ba)KHEUINNX BEIIECCTB

96 XUMHYECKOE 3arpsi3HEHNE OKPY>KaIoIIen
CpeIbl U €ro MOCIeCTBUS

97 XUMUS U 3I0POBBE YEIOBEKA.
JlexapcTBEHHBIE Cpe/ICTBA

98 Xumus nuniy. Pons xumun B obecriedueHnu
MHUIEBON 0€30MacHOCTH

99 Kocmernueckue u napdroMepHbie cpecTBa.

BbriToBas xumusa




XuMHs B CTPOUTENBbCTBE. BaxkHelmue

100 CTPOMTEIbHBIC U KOHCTPYKIIHOHHBIE 1
MaTepUabl
101 XUMUS B CEJTbCKOM X O35ICTBE. 1
Opranuyeckre 1 MUHEpaJIbHbIE YA00peHUS
102 Cucremaru3aiys 1 0000IICHIE 3HAHUH 110 1
TeMe
OBHIEE KOJIMYECTBO YACOB I10 102

IMTPOI'PAMME
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