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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro OO0mero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpa3oBanuu B Poccuiickoit denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnogaBaHus
yueOHOro mpenmera «Xumus» B 00pa3oBaTenbHbIX opraHuzaunusx Poccuiickoit
Qenepany, peaqu3yIOUIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoNIO)keHH «CTpaTterud pas3BuTUsi BocnuTanus B Poccuiickoit
Oenepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/I0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTU ILIEJEH,
collepKaHMsl, PE3yJbTaTOB OOy4YeHHs W TpeOOBaHMUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON  OpraHu3alluy, SIBISICTCS. HEOThEMJIEMOM 4YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIONIMM O3TallOM peaju3alui  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[EJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHHS. OTH ILEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJIOTHYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanmsyercss XuMudeckoe o00Opa3oBaHHE
o0ydJaromuxcs Ha YPOBHE CpeHero ooIero oOpa3oBaHMs CPEACTBAMH y4eOHOTO
npeaMera «XuMUs», COJAEpKaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
nporpaMMe MO XHUMHHM C y4€TOM cCleUu(PUKH HAyKM XUMUH, €€ 3HAYeHHUs B
NO3HAHUM TPUPOABI U B MaTepUANbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obIero oopaszoBanus B Poccuiickoit denepanum.

XuMusl Kak 3JIEeMEHT CHUCTEMbl €CTECTBEHHBIX HAYK UIPaeT O0COOYI0 pOib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOW KYIBTYPHI.
OHa BHOCHUT CBOM BKJIaJl B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
NPUPOABI U YEJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHH HAa OCHOBE MOHMMAaHHS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAIOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXY
CTPOEHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



CocrapisitoniuMu ~ TipeAMeTa  «XUMHS»  SBISIOTCA 0a30Bble  KYpChl —
«Opranunueckass xumus» U «OOmasgs M HEOPraHUYecKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIE€P’KaHUs KOTOPBIX SIBJSIOTCSI OCHOBBI 0a30BOM HAYKH: cHUCTEMa
3HaHUM MO0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIel XUMHUH) U
OpraHn4eckor xuMuu. @OopMUPOBAHUE JAHHOU CUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMera o0ecreunBaeT BO3MOXKHOCTh PACCMOTPEHHUS] BCEr0 MHOI000pasus
BEILECTB HA OCHOBE OOIIMX MOHATHUH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa coaepxkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpPOBaHA B MporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOr0 TOJIX0/la K M3y4YeHHMIO YydeOHOro Marepualia u 00YCJIOBJIECHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpeaeiaEHHBIX
TEOPETUUECKUX YypoBHAX. Tak, B Kypc€ OpPraHMYeCKOW XUMHHU BEIIECTBA
paccMaTpUBarOTCs Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHMYECKHX
COCMHEHUN, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKMX M DJIEKTPOHHBIX
npelCcTaBieHuit o CcTpoeHuu BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /IO CIOKHBIX OMOJIOTHYECKH
AKTUBHBIX COEJMHEHUN. B Kypce oOpraHuueckod XUMHUM TMOJYy4alOT pa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO 00IIETr0 00pa3oBaHMs MEpBOHAYAILHBIC
NPEJICTABIICHUSI O XUMHYECKOU CBSI3U, KJIACCU(PUKALMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUU.

B mnpaktuke mnpenojaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs, TaK ¥ HA YPOBHE CpeIHEro 001Iero oOpa3oBaHusl, IIPU OMPEACICHIN
COJIEpKATEIIbHOM XapaKTEPUCTUKU LEeJed HW3Y4YeHHs] MpeIMeTa HalpaBJICHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAIULIMOHHO MpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKOM HayKH KakK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIIbHOCTU YEJIOBEKAa M KaK OJIHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJAMYECKON TOYKH 3PEHUS TaKOW MOAXOJ K ONPENCICHUIO LEJIEH H3YYCHUS
MIPEIMETA SIBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.

CornacHo AaHHOM TOYKE 3pPEHUs TJIABHBIMHU LEISMH W3YUEHHS MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIsAIOTCS:

e (QopMHpOBaHHE CHCTEMbl XHMHYCCKHX 3HAHUH Kak  BakKHEHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPAa, B OCHOBE KOTOPOU
JeXKaT KITIOYeBbIe TOHATHS, (DYHIaMEHTATbHBIC 3aKOHBI M TEOPUH XUMUHU,
OCBOCHHE SI3bIKA HAyKH, YCBOCHHE W IOHMUMAaHHE CYIIHOCTU JIOCTYITHBIX
00001IEHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHHe U pa3BUTHE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKIui, HEOOXOAUMBIX ISl HPHOOPETEHUS



YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SBJICHUH,
HMMEIOIIUX MECTO B IPUPO/IC, B MPAKTUUECKONU U MOBCETHEBHOMN KU3HU;

e pa3BUTHUE YMEHHI U CIIOCOOOB JIESITEIIBHOCTH, CBSI3aHHBIX C HAOTIOICHUEM U
OOBSICHEHHEM XMMHUYECKOr0 HKCIEPUMEHTa, COOJIIOJCHUEM MPaBUII
0e301acHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM, comepkaTesbHasi XapakTepUCTUKa IeJed U 3a7ad U3y4eHUs
npeaMera B MporpaMMe 1Mo XMMHUU YTOYHEHAa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMU NPHOPUTETaMH B CUCTEME CpellHero oodiiero oopasoBanus. CeromHs B
NpenojaBaHud  XUMUU B OOJbIIEH  CTENmeHW OTHaéTcsl  MPEearodYTeHUE
MPAKTUYECKOM KOMIIOHEHTE COJiepkKaHusig OOydeHHs, OpPUCHTHPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00111€00pa30BaTEIbHON OpraHU3alliy, BIIAJICIOIIETO HE
HA0OpOM 3HaHUM, a (YHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHUSMH aKTUBHOTO TMOJYYCHHUS 3HAHUM W MPUMEHECHHUS MX B PEAIHbHOU KU3HU
JUTSL PEIICHUS TPAKTUUECKUX 3a71a4.

B yueGHom mmaHe cpemHero oOmiero oOpa3oBaHUs MpPeaAMET «XUMHS»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00acTu «ECTeCTBeHHO-HAyYHbBIC
IPEAMETHI.

OG6riee ynco 4acoB, OTBEAEHHBIX ISl U3YUYCHUsI XUMUHU, HAa 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heeonto).



COILEPKAHUE OBYYUEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue OCHOBBI OPraHUYeCKOH XUMHHT

[Ipenmer oprannyeckor XMMHU: €€ BOSHUKHOBEHUE, Pa3BUTHUE U 3HAUCHUE B
MOJIY4YEeHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUs OpraHUYECKUX
coenunenuii A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepusi. XHUMHUYECKas CBSI3b B
OpraHUYECKUX COEAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3U.

[IpencraBienne o kinaccupukaluu opraHmyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl M3Y4YEHHs] BEIIeCTB M WX IMPEBpalllCHH:
O3HaKOMJICHHE C O0pa3laMu OpPraHUYecKHMX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHMUE MOJEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BEIECTB
[IpU HarpeBaHuu (TU1aBlieHUEe, 0OYTIIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKHH psa. Meran U 3TaH —
POCTEHIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PAl. DTHIEH U MPONUIIEH —
NPOCTEHIINE TPEACTABUTENN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOT€HUPOBAHMS, THUApATAlUM, OKHCICHUS W
MIOJINMEPU3ALIMH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psill. ALETUIIEH
— MPOCTEHMIINK NPEICTAaBUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKUE WU
XUMUYECKHE CBOICTBA (peaklMy TUIpUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHue. Toayon:
cocmas, cmpoenue, uzuueckue U  Xumuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLYYeHue U npumenenue. TOKCUYHOCTD



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

IIpuponHble UCTOYHUKHM YIIe€BOAOPOAOB. lIpupoaHbIii ra3 W MONYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIEIMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4E€HHUE €r0 CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa UCXOHOIO BEIECTBA WJIM MPOJIYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kucaopoaconepskamue opranndecKue coeJMHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTBI. METaHON MW D3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (PEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoIOpOoaHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOMIAa U ATAHOJIa HA OPraHU3M 4YeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHULEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHne ruiepruHa U STUIEHTJIUKOIIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOWMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopManplaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEaKkLUU OKUCICHHS U BOCCTAHOBIICHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKHE U XMMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3TepuuKaiim), NoJydyeHUe U MpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
c0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb JKUPOB.



VYrneBogel: cocraB, Kiaccu@UKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcuoMm Meau(Il), oxkucnenue amMmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonorunyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITHOKO3bI.

benku kak NpupoJHBbIE BBICOKOMOJIEKYJSIpHBIE coenuHenus. [lepBuunas,
BTOpUYHAs U TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHME CBOMCTBA OEJKOB:
TUIPOJIN3, IeHATypallks, KaueCTBEHHbIE PEaKlMU Ha OeNKu.

OKCHEepUMEHTAJIbHBIE METO/bl M3YyYEeHHS BELIECTB M HMX NPEBPAILLCHUN:
HAOJIIO/ICHUE W OMHMCAHHUE JEMOHCTPALMOHHBIX OIMBITOB: JIEHATYpAlMs OEJIKOB IpH
HarpeBaHMUMU, IBETHBIE PEAKIIUU OEJIKOB.

BrbicokoMoJieKy IsipHbIe COeUHEHUS

OCHOBHBIEC TOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJMMEPU3ALNU, CPEIHSS MOJICKYJIIpHas
macca. OCHOBHBIE METOJBI CHHTE32 BBICOKOMOJEKYJSIPHBIX COCIUHEHUN —
NOJIMMEPU3aLINS U TIOTUKOHACHCAIHS.

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHUS BELIECTB M HMX NPEBPAILCHUN:
O3HAKOMJIEHHE C 00pa3liaMM NMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, ILIacTMAacc,
Kay4yKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanusamus MexnpeIMeTHbIX CBA3€H P U3yUYEeHUN OpraHMYeCcKONd XUMHUU B
10 kyacce OCYLIECTBISETCS Ye€pe3 HCIOJIb30BaHHWE KaK OOIIMX E€CTECTBEHHO-
Hay4YHBIX TOHATHUH, TaK U MOHATHUH, SBIAIOMIMUXCS CUCTEMHBIMH ISl OTJEJbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE NIOHATUSA: SIBJICHHUE, HAYUHBIN (PaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJHU3, CHUHTE3, Kiaccu(uKalus, NepUOANYHOCTb, HAOIIOECHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEJIMPOBAHME.

®dusnka: Marepus, DJHEprus, Macca, aroM, DJIEKTPOH, MOJEKYJIa,
OHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3MUECKHE BEIMUMHBI U €AMHUIIBI X U3MEPEHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTe3, OHMOJIOTMYECKH AaKTUBHBIE BemiecTBa (OCNKH, YTrIEBOMABI, >KUPHI,
bepmeHTh).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOTIAeMbI€, TOILIUBO,
pECYpCHL.

TexHonmorusi: mUIIEBbIE MNPOAYKTHl, OCHOBBI PAIMOHAJIBHOIO IHUTAHUS,
MOIOLIUE CPEJICTBA, JEKAPCTBEHHbIE U KOCMETUYECKUE MTPEnapaThbl, MaTepuasbl 13
HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.



11 KVIACC
OBILIAA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XuMuueckud anemMeHT. AtoMm. Sapo aroma, W30TONBL. OJNEKTPOHHAs
000J0uKa. DHEPreTUYECKUE YPOBHU, MOAYPOBHU. ATOMHBIE opOuTanmu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpesielieHusl AJIEKTPOHOB MO OpOUTANISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIO0B. DINEKTPOHHAS KOHPUTYpAITUS aTOMOB.

[Tepuonnueckuii 3akoH u I[lepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
1. . MenneneeBa. CBs3b MepUOANYECKOTO 3aKkoHa U [lepuonnueckoi CUCTEMBI
XuMHu4deckux aieMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUSI CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX UMM MPOCTHIX M CJIOKHBIX BEIIECTB MO TpynIiaM W mepuojaam. 3Hay
€HUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKas CBsI3b. BHIBl XMMHYECKON CBA3U
(KoBaJIeHTHAsl HEMOJIIPHAsI W TIOJIApHAsi, MOHHAS, MeTajuindeckas). MeXxaHU3MBbI
oOpa3oBaHUs KOBAJCHTHONW XMMHYECKOW CBSI3M (OOMEHHBIH W JOHOPHO-
akuenTopHblil). BopopoaHass cBs3b. BaneHTHOCTb. ONEKTPOOTPULIATENBHOCTD.
Crenenp okucnenus. MIOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJINYECKON PEIIETKHU.

[TonaTne o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBI.
Maccosas 1011 BelecTsa B pacTBOpE.

Kiaccudukanus HEOPTraHUYECKUX COCIMHCHUU. Homenknarypa
HEOPraHWYECKUX BEUIeCTB. [ eHeTnueckass CBSA3b HEOPraHUYECKHUX BELIECTB,
IIPUHAJICKAIIMUX K PA3JIMYHBIM KJIACCAM.

Xumudeckas  peaknmsa.  Kiaccupukanuss — XMMUYECKMX — PEakIHi B
HEOPraHMYECKOM M OpPraHWYeCKOW XMMHH. 3aKOH COXPAaHEHUs MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TP XUMUUYECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iudHbIX (hakTopoB. OOpaTrMbie
peakunr. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipuanun Jle [latense.

DnekTponauTnyeckas aucconuanus. CuiibHbIE U c1adbie 35eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KNCJIAsl, HEUTPAJIbHAS, [ETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEbHBIE PEAKIINU.

DKCIIEPUMEHTAIBHBIE METOJbl M3YYCHHUS BEUIECTB W MX MNPEBpALCHUN:
neMoHcTparsa Tadnui «llepuoguueckas cucteMa xuMudeckux sneMmeHToB J[. U.
MenneneeBay, U3ydeHUE MOJENEH KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOJCHUE U



OMHUCaHUE AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEePOKCUaIa
BOJIOPO/ia B MPUCYTCTBUU KaTAIM3aTOpPa, ONPEACICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOUIbI0 YHHMBEPCAJIBHOIO HWHIUKATOpa, pEakUUMd HOHHOrO OOMeHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusiHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIANY.

Pacuérnspie 3anaun.

Pacy€tel 1noO ypaBHEHMSAM XMMHUYECKHX pEakUui, B TOM YUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJb30BAHUEM TOHSATUS «MaCCOBas
JIOJIs1 BEILIECTBAY.

Heopranuueckast xXumMus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumuyeckux snemeHTtoB JI. M. MenneneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnyeckue CBONWCTBA HEMETAUIOB. AJUIOTpONUsI HEMETauioB (Ha MpUMeEpe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TallOTE€HOB, CEphI, a30Ta,
dochopa, yrmeponga U KpeMHHMs) W HMX  COCAMHEHUW  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHeHne BaXXKHENIIIUX HEMETAIIJIOB U UX COCIMHEHMUIA.

Meramnsbl. Ilonoxenne meramioB B llepronnueckoil cucreMe XUMHUYECKHX
anementoB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHHMSI AJIEKTPOHHBIX 000J0UYEK
aToMoB MeTtasuioB. O6mue gusnyeckue cBoiicTBa MeTawioB. CIjlaBbl METAJJIOB.
DIEKTPOXUMUYECKUH P HAMIPSKEHU METAILIOB.

XUMUYECKHE CBOMCTBA BaKHEWILIMX META/UIOB (HATPWM, Kaluld, KaJbIWW,
MarHui, aJlOMUHUM, ITUHK, XpOM, JKEJI€30, MEJIb) U UX COCTMHCHMUIA.

OO6mue crmocoObl ToydeHus: MeTauioB. IlpuMeHeHHe MeTaloB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl HM3YUYEHHsS] BEIIECTB M HX MPEBPAILCHUN:
U3y4deHHe KOJJIEKIMH «MeTamibl W CIJIaBbl», 0Opa3llOB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTATBHBIX 3a/1a4, HAOJIOJIEHUE U OINHCAHUE JIEMOHCTPAIMOHHBIX H
1a00OpaTOPHBIX OMNBITOB (B3aMMOJECICTBUE THIPOKCHIA aTIOMHUHUSL C pacTBOpaMu
KHUCJIOT U HIEJI0YEel, KAUECTBEHHbIE PEAKIIMU HA KATUOHBI METAIIIOB).

PacuérHble 3anaumn.

Pacué€Tter mMaccel BemecTBa Wi 00BbEMA Ta30B MO W3BECTHOMY KOJIHUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIMH, €CIIU OJHO
13 BEIIECTB UMEET NMPUMECH.



XUMUSA U )KU3Hb

Ponp xumMum B 0OecriedyeHUU SKOJIOTUYECKOU, SHEPreTUYECKOU M MHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MEAUIUHBL. [loHATHE O HAay4YHBIX METOJAaX IMO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX NPUHIUIAX [POMBIILICHHOTO
MOJIYYECHUS BXKHEUIIINX BEIIECTB.

YemoBek B MHUpPE BEUIECTB M MATEPUAIOB: BAXHEUIIHUE CTPOUTEIIbHBIC
MaTepuayibl, KOHCTPYKUHMOHHBIE MATEPUANIbI, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepUaibl JJIs BJECKTPOHUKHA, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAJIbHbIC
yI00peHus.

XUMHSL U 3J0pOBbE 4YEJIOBEKA: IIPAaBUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOTO MCIOJIb30BaHUS TMpernapaToB OBITOBON XUMUHU
B MIOBCEJIHEBHOMW KU3HMU.

MexrpeaMeTHbIE CBS3H.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3ydYeHHH  oOOmed o
Heopranmueckoi xumuu B 11 Kiacce OCyIIEeCTBISECTCS yepe3 UCMIOJIb30BAaHUE KaK
OOIIMX ECTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TIOHSATUN, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mure ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHUHTE3, KilacCUpUKALUL, TEePUOJAUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHNMAI.
JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ysbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeIMETHbIM W  TpeaMeTHbiM). HaydyHo-mMeToguueckol OCHOBOM st
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHus SBISIETCS] CUCTEMHO-JEATETbHOCTHBIN MOIXO/I.

B cooTBeTCTBMHM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOIIUMHUCS POCCUHCKONW TPaKJAHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HAJIMYME MOTHBAIIMU K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TpaIULIUi 0a30BO HAYKH XUMUM;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENHbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIIOCOOHOCTU CTABUTh
eI U CTPOUTD KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI MpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€ANMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMu POCCHUICKOTO TPa)KJIAaHCKOTO OOIIEeCTBa, MPUHATHIMHU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIIECCaM
CaMOTIO3HAHMS, CaMOpPa3BUTUS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromuxcs.



JIM4HOCTHBIE pE3yJIbTATBI OCBOCHMUS IpeaMeTa «XHMHUS» OTPaXaroT
c(OpPMHPOBAHHOCTh OIbITA TMO3HABATEIBHON M NPAKTUUYECKOW JEATEIbHOCTH
oOydaromuxcs Mo peaju3aldy MNPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacCTH:

1) rpa’KaIaHCKOro BOCIIMTAHUA:

OCO3HAaHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYLMOHHBIX MPaB 1 00A3aHHOCTEH,
YBXKEHHUS K 3AKOHY U IPABOMOPSAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax W NpaBUIaX MEKINYHOCTHBIX
OTHOILEHHUM B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUHU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATEJIbHBIX 3a7a4, BHITOJIHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHUsS, JIOTUKY H
apryMeHThI IPYTUX MPU aHAIU3E PA3TMUHBIX BUJIOB YU€OHOH €SI TeIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUA:

LIEHHOCTHOTO OTHOILIEHHUS K HWCTOPUYECKOMY H HAYYHOMY HAcCJEIUIO
OT€YECTBEHHON XMMMUHU;

yBaXEHHUSI K MpPOIECCy TBOpYECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
OPUMEHEHHS] XUMHH, OCO3HAHUS TOrO, YTO JIOCTHKEHUS HAYKU €CThb pPEe3yJIbTaT
JUINTETTbHBIX ~ HAOMIOJCHHH, KPOIMOTJIMBBIX  OKCHEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECa U II03HABATEJIbHBIX MOTHMBOB B IIOJYYEHUH U IOCIEIYIOLIEM
aHanu3e MHQPOpPMALMU O MEPENOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMU, CBA3AHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTY;

TOTOBHOCTH OLICHHUBATh CBOE IOBEJCHUE M IOCTYNKU CBOMX TOBApHUIICH C
MO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE MOCJIEACTBUM 3THUX
IIOCTYTIKOB;

4) popMupOBaHUs KYJbTYPHI 310POBbSI:

MIOHUMaHUsl LEHHOCTEH 300pOBOro W 0Oe3omacHoro oOpasza JKH3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (U3NYECKOMY H
IICUXUYECKOMY 310POBBIO;

coOmoieHnsT TpaBmwiI 0e30macHOro OoOpaleHusi C BemecTBaMu B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;



MOHMMAHMS 1EHHOCTH TIPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTHBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUS MOCIEICTBUI U HENPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-UCCJIEAOBATEILCKOM
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  Apyrux BHJAX
NeSATeNIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B pEHICHWHM NPaKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEepeca K MPaKTUUYECKOMY M3Y4YeHHUI0 NMpodeccuil pa3iudyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JTIOJSAM TPyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUIYAIBHOW TPaeKTOPUU
oOpaszoBanus, Oyaymied mpodeccuu W peanu3alid COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB C YY4E€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpeOHOCTEeH 00IIIECTBA;

6) 3K0JI0TNY€eCKOro BOCIIUTAHMS

HKOJIOTHYECKHU 11eJIeCO00pa3HOro OTHOIIEHUS K TMPUPOJIe, KaK HCTOUYHHUKY
CYyILIECTBOBAHHMS )KM3HU HA 3E€MIIE;

NOHUMAaHHS THO00ATBHOTO XapakTepa HKOJIOTHYECKUX TMpoOJieM, BIUSHUSA
AKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MTPUPOIHOM U COLMATIbHOM CpEbI;

OCO3HAHMSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHIXKEHUN XUMHH  JUIS
peuIeHrs BOPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOIO HEOPUATUA JCUCTBHM, TMPUHOCAIIMX Bped OKpPYKarOUIEH
NPUPOJHON Cpefie, YMEHHsSI TPOTHO3MPOBATH HEOIArONPHUSTHBIE JKOJIOTUYECKHE
NOCJIEICTBUS IPEAIIPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
ombITa NeATEeNbHOCTU HKOJIOTUUECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAJIBHOU
MpaKTUKE, CIOCOOHOCTM M YMEHHS aKTHBHO HPOTUBOCTOSTH UICOJIOTUU
xemo(poouwu;

7) UEHHOCTH HAYYHOI'0 IO3HAHHUA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH,

MOHMMaHMS crneuuUKd XMMHU Kak HayKd, OCO3HaHUsA €€ poJiu B
dbopMHUpPOBAaHUHN PAITMOHAIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
MpeACTaBICHUsS 00 OKPYKAIOLIEM MHUPE KaK O €JUHCTBE MPUPOJbI U YEJIOBEKA, B



MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEM W peleHuu MpodJeM COXpaHEHUs
IIPUPOJHOIO PaBHOBECHS,

yOexxa€HHOCTH B 0COOOM  3HAYMMOCTM XUMHUU ISl  COBPEMEHHOM
LMUBUIM3ALAA: B €€ TI'yMAaHUCTUYECKOM HAIPaBICHHOCTH U BaXHOM pOIU B
CO371aHUM HOBOM 0a3bl MaT€pUAIBHOU KYJIBTYphI, PEIIEHUHU TI100aJbHbIX IPOOIEM
YCTOMYUBOI'O PAa3BUTHs YEJIOBEUYECTBA — CBIPHEBOM, DHEPrEeTUUYECKOM, NMUILIEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUM MEAMIMHBI, OOECIIEUEHUU YCIOBHM
YCIEIIHOTO TpyJa U SKOJOTMYECKM KOMMOPTHOW KU3HM KaXAOro ujeHa
00I111eCTBa;

€CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH: IIOHUMAHHUS CYIIHOCTH METOHO0B
MO3HAHUS, UCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCHOJIb30BaTh
noJlydaeMble 3HaHMS JUJISl aHAIM3a U OOBSICHEHUS SIBJICHUN OKpPYXAloUIero Mupa u
OPOUCXOSAIIMX B HEM U3MEHEHUHN, YMEHUS JieJaTh 00OCHOBAHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U HMEIOUIMXCS JaHHBIX C LENbI0 TOJyYeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJB30BATh XUMHYECKHE 3HAHMS IS
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBCKOM AESATEIbHOCTH,

TOTOBHOCTH W  CIIOCOOHOCTM K  HENpEphIBHOMY  0Opa3oBaHHIO U
caM000pa30BaHUIO, K AaKTHMBHOMY IIOJYYEHHUIO HOBBIX 3HAHUH 10 XHMHUU B
COOTBETCTBHHM C KU3HEHHBIMU OTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX chepax npodeccrnoHanbHOM

TEeSATENBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3ylbTaThl OCBOCHUS y4eOHOTO TMpeaMera «XuUMUs» Ha
YPOBHE CpeIHETO 00111ero 00pa3oBaHus BKIIOYAOT:

3HaUMMble A (QOPMUPOBAHUS ~ MHUPOBO33PEHUS  OOyYarOHIMXCs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHSATHUS, OTPAXKAIOIIUE
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHEHUPUKY METOJO0B TO3HAHUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHUS, SIBICHHE,
mpolece, CUCTeMa, HAYYHBIA (PaKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEAOBaHNE, HAOTIOCHUE, M3MEPEHHUE, DKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE Y4eOHbIC JCHCTBUA (IMO3HABATEIbHBIC, KOMMYHUKATHUBHEIC,

PEryISTUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue G YyHKIIMOHATBHOM
IPaMOTHOCTH U COITUATBHOM KOMITIETCHITHH 00y4YatOmnXCs;
CIIOCOOHOCTD oOy4arommxcs MCMOJIB30BATh OCBOCHHBIE

MEXIUCIUTUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS W YHHMBEpCAJIbHBIC y4eOHBIC
JICVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.



MertanpenMeTHble pe3yiabTaThl OTpakaloT OBJAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETrYyJIATUBHBIMU
JIEUCTBUSIMU.

OBaanenne YHHBEpPCAJIbHBIMH yueOHbIMH NMo3HABaTEJIbLHBIMH
NeUCTBUSAMM:

1) 6a30Bble JJOrHYeCKHe eHCTBUS:

CaMOCTOSITeIbHO  (OPMYNHpPOBAaTH M aKTyaJu3UpoBaTh  MpodiieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpeNeNATh 1eN JACSATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JOCTHXKEHUS, COOTHOCHUTh PE3YJIbTaThl ICSITEILHOCTH C TOCTABICHHBIMU LIEIISMU;

UCIIOJIB30BaTh MPU OCBOSCHUM 3HAHUM MPUEMBI JOTUYECKOTO MBIIIJICHUS —
BBIICJISITh XapaKTEpHbIC MPU3HAKKU TMOHATHN M yCTaHABIMUBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATUS JI1 OOBSICHEHUS OTJIENbHBIX (PAaKTOB U
SIBJICHUM;

BLIOMpATh OCHOBaHMS W KPUTEPUU I KiIacCU(PUKAIMKM BEIIECTB U
XUMUYECKUX PEaKIUi;

yCTaHABIIMBATh TMPUYMHHO-CIICICTBEHHBIE CBSA3M MEXKAY H3yYaeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbBIC, JEIyKTUBHbBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paccMaTpUBAEMbIX
SBJICHUAX, (POPMYJIHUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKHUE
(3HaKOBBIC) MOJIEIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHYecKas ¢GopMmyJsia, YpaBHEHHE XUMHYCCKOU
peaKkiuy — MPU PEUICHUU YYEOHBIX IMO3HABATEIbHBIX W IMPAKTUUECKUX 3ajad,
MPUMEHSTh HA3BAHHBIC MOJICIIBHBIE MPECTABICHUSI JJIs1 BBIABICHHUS XapaKTEPHBIX
MIPU3HAKOB M3y4Ya€MbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCJIE0BATEIbCKHE NeiiCTBUS:

BJIAJ€Th OCHOBAaMHU METOJOB HAyYHOr'O IMO3HAHHUS BEIIECTB M XUMHYECKUX
pEeaKLunii;

dbopMynHpOBaTh LIETU U 33a/1a4U UCCIIEIOBAHUS, UCTIOIH30BaTh MMOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOPMYITUPOBaHHBIE BOMPOCHI B KAadyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI JJIT (POPMHUPOBAHMS THIIOTE3BI IO MPOBEPKE MPABHIHBHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJ€Th HABBIKAMU CaMOCTOSITEJIBHOTO [UIAHUPOBAHHUS M  MPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOJIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €Tr0 Pe3yNbTaT, (HOpMyIUpOBaTh
0000111eHNS ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh 00OCHOBaHHBIN OTYET O MPOJICIIAHHON padoTe;



NpUOOpETaTh OMBIT YYEHUYECKOHM MCCIEeNOBAaTEIbCKOM W  MPOEKTHOU
NEeSATENbHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPAKTUYECKUX 3a]ady, MNPUMEHEHHIO pPa3IudHbIX
METO/I0B MTO3HAHUS.

3) pabora ¢ nunpopMmaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPOpMaLMK (HAYy4HO-
NOMyJsipHasl JUTEpAaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBbIE MOCOOUS,
pecypcel MHTEpHETa), aHaIu3upoBaTh MHPOPMALMIO PA3IUYHBIX BUAOB U (HOpM
IpeJ/ICTaBICHUS, KPUTHUYECKHU OLICHUBATh eé JOCTOBEPHOCTD U
HENPOTUBOPEUHUBOCTb;

(GopMynHpoBaTH 3aMpOChl U MPUMEHITh Pa3IMYHBIE METOABI MPHU MOUCKE U
orbope wuHPOpMalMH, HEOOXOJMMOM IJIsi BBINOJHEHHS Y4eOHBIX 3a1ad
ONPEEIIEHHOrO TUIIA;

npuOOpeTaTh OMNBIT MCIOIB30BAHUSA HHPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U PA3IUYHBIX IOUCKOBBIX CHUCTEM;

CaMOCTOSAITEJIbHO ~ BBIOMpATh  ONTHUMAJIbHYIO  (OpMy  Tpe/ICTaBICHUS
uHbopMaIK (CXEMBbI, rpapuKU, JUarpaMMbl, TAOTUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KauyeCTBE CpeAcTBa Npu paboTe C
XHUMUYECKOM HH(OpManMen: MNpPUMEHITh MeXIpeaMeTHble ((pu3ndeckue WU
MaTeMaTUYEeCKUE) 3HAKU U CUMBOJIbI, pOpMYJIbl, aO0OpeBUATYpbl, HOMEHKIIATYPY;

UCMOJb30BaTh M NpeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMUECKHE CpPEJICTBA
HarJIsA{HOCTH.

OBnageHne yHMBepcaabHBIMH KOMMYHUKATHBHBIMH JAeHCTBUSIMH:

3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKAaeMOW TeMbl B XOJ€ Auaora u/win
IUCKYCCUHM, BBICKa3bIBaTh  HUJAEH, (QOPMYIUPOBATH CBOM  HPEJIOKECHUS
OTHOCUTENIBHO BBIIIOJIHEHMSI IPEVIOKEHHOM 3a1a4H;

BBICTYIIaTh C IPE3EHTALIMEl PE3yIbTaTOB I103HABATEJIBHON JEATEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSTEIBHO U1K COBMECTHO CO CBEPCTHUKAMM IPH BBIITOJIHEHUH
XUMHYECKOr0 3KCHEPUMEHTA, IMPAKTUYECKON paldOThl MO MCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, pealu3ali y4eOHOTO MpoeKTa U (GOpMYyIUPOBATH BHIBOJIbI
II0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUN MYTEM COTJACOBAaHUS MO3ULUN B
X0J1e 00CYXJICHHS 1 0OMEHA MHCHUSMU.



OgiaieHUe YHMBEPCAJTbHBIMH PeryJTHBHBIMU AeHCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYHIECTBIIATH CBOIO I103HABATEIbHYIO
HESATENbHOCTh, ONpeaensas €€ Lelu W 3aJaud, KOHTPOJIMPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii  alrOpUTM JIEUCTBUA MpH
BBINIOJIHEHUM YYEOHBIX U HCCJIEAOBATEIbCKUX 3a/Jady, BbIOMpaTh Haubosee
3¢ (exTUBHBIN crmoco0 HX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEIECTBAX U XUMUYECKHUX PEaKLHSIX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOAHAJIU3a
1 CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XuMHUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJM XUMHUU B TO3HAHUU SIBJIICHUU
npupoabl, B  (OPMHUPOBAHUU  MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a71a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3[I0POBBIO U MPHUPOIHOM
cpexne;

BJIQJICHUE  CUCTEMOW  XUMHUYECKMX  3HAHHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAralIINe TMOHATUS (XUMUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAs
000JI04YKa aTomMa, MOJIEKyJia, BaJICHTHOCTb, JIEKTPOOTPHUIIATEIbHOCTh, XUMHUYECKAsI
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpamléHHAs), MOJb, MOJSpHAs
Macca, MOJISIpHBIM O00BEM, YIIAEPOIHBIM CKeleT, (yHKIMOHAIbHAS TpyMIa,
paauKaj, U30MEPUs, U30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YII€BOJOPOIBI,
KHCJIOPOJA M a30TCOJEPKAIIUE COCAUHEHUs,, MOHOMEpP, IOJIUMEp, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHHUS
oprannueckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHsS] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
Je)KalllMe B OCHOBE IOHUMAaHUS INPUYMHHOCTH M CHCTEMHOCTH XUMHYECKUX
ABJICHUM, (PAKTONOTMYECKUE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYCHUU U
0e30macHOM HCIIOJIH30BAaHWM BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY W
MMPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIE MPU3HAKUA TOHITHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IMOHATHUS NPH
ONMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLICHUN OPraHUYECKUX COCTMHEHNM;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BATh XUMHUYECKYIO CHUMBOJIUKY JJIf
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpaIIEHHOM)
dbopMyn  OpraHMYECKMX BEHIECTB U  YPaBHEHHM XUMHUYECKHX pEaKIHi,



M3TOTABIMBAThL MOJCIU MOJIEKYJ OPraHMYECKUX BEIICCTB I WUIKOCTPALMU UX
XUMHUYECKOI'0 U IIPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OpMHPOBAHHOCTh YMEHUH YCTaHaBIMBATh MPUHAICKHOCTh H3YyYEHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HMX COCTAaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIaCCy/TpylIe COEeIMHEHU (YIJIEBOAOPOIbI, KHUCIOPOJA M  a30TCOAEpIKalue
COCIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs), JaBaThb MM Ha3BaHUSA 110
cuctematnueckoit Homenkinatype (IUPAC), a takke NpUBOAUTH TPUBUAIBHBIE
Ha3BaHUS OTHAENbHBIX OPraHMYECKUX BEIIECTB (PTWJIEH, MPOIMWIEH, aleTUJIEH,
ATWICHIJIMKOJb, TJIHLEPUH, (eHos, (popMasbleruj, aneTaabierusl, MypaBbUHAs
KHCJIOTa, YKCYCHAs KHCIIOTa, OJICUHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, IJIFOK034,
(GpykTo3a, Kpaxma, LEJI0103a, ININLUH);

c(OPMHUPOBAHHOCTh YMEHUW NPOBOAUTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTA
peaklud MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHMI BIAJETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METO/JIaX HayYHOI'O IMO3HAHUS, UCIOJIB3YEMbIX B XUMUHU IIPU U3YUYEHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HAaOII0JeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE),
UCIIOJIB30BAaTh CUCTEMHBIC XUMHUYECKUE 3HAHUA JUId [PUHATUSA PELICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsAX, CBA3aHHBIX C BEIIECTBAMU U HUX
[IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOJIIO/IaTh MpaBUiIa MOJIb30BAHUS XUMHUUYECKOM
nocynoil u 1abopaTopHbIM OOOpPYJOBaHMEM, a TaKXe IMpaBuiIa OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSAMH IO BBINOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHMH IJIAHUPOBaTh M BBINOJHATH XUMUYECKUH
HKCIIEPUMEHT (IIPEBpALEHUs OPraHNYECKNUX BELIECTB IPU HATPEBAHUH, ITOJTYUCHHE
OTUJICHA W W3Yy4YCHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKIUU OpPraHMYECKUX
BEIIECTB, JCHATypalusi OENKOB MpU HArpeBaHUM, I[BETHHIE pEaKLUUU OEIKOB) B
COOTBETCTBHUM C TMIPaBWJIAMU TEXHUKM O€30MAaCHOCTH TMpH OOpalleHuu C
BEIIECTBAMU U JIaOOpaTOpPHBIM OOOpPYIOBAaHUEM, TMPEACTABIATh PE3YJbTAThI
XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3aluCU YpPaBHEHUH COOTBETCTBYIOIIMX
peakuuii u (popMyJIMPOBATh BBIBOJIBI HA OCHOBE ATUX PE3YJIBTATOB;

cOpMUPOBAHHOCTh YMEHHH KPUTUYECKH aHAIM3HPOBATh XUMHUYECKYIO
uHPOpMAIMIO, TIOJIYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBAa MAacCOBOM
uHpopMmaiuu, IHTepHET U Apyrux).



11 KVIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  TPEACTABICHUN: O XUMHUYECKOM  COCTaBIISIONIEH
€CTECTBCHHO-HAYYHONW KapTUHBI MHpa, PO XUMHHU B TIO3HAHUHU SIBICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a71au
U DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOTHOM
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKUX  3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TOHATUSA (XUMHUUYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBI O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(koBaJIeHTHAsI, MOHHAS, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTAIUIMUECKasl peléTka,
TUTIBI  XUMHUYECKUX  pEeakIuid, pacTBOP, DJICKTPOJIUTHI, HEIJICKTPOJIHUTHI,
AJEKTPOJUTHYECKAsT JIUCCOLMAIINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW PEAKINHM, XUMHUYECKOE PaBHOBECHE); TCOPUU M 3aKOHBI (Teopus
BJICKTPOJIUTHYECKON TUCCOLMAalK, epuoandeckuit 3akon . 1. Menneneesa, i

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE MPU3HAKU TMOHATHM,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
ONMMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUI;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIH30BaTh XUMHUYECKYI) CHMBOJUKY IS
coctaBieHus GOpMyJd BEHIECTB M YpPaBHEHUW XHMHUUYECKHX  pEaKIui,
cucrematuueckyto HomeHknatypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTJAEIbHBIX
HEOPraHMYECKUX BELIECTB (yrapHblii ras3, yrieKHCIbId ra3, aMMHAK, Tall€Has
U3BECTh, HETAIIEHAS U3BECTh, MUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BaJCHTHOCTh M CTENICHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTIO COCTaBa, BUJl XMMHUYECKOMN
CBS3U (KOBAaJICHTHAs, MOHHASI, METAJUINYECKasi, BOJIOPOJIHAS]) B COCAMHEHUSX, THUII
KPUCTAJJIMYECKOW PEmIETKM KOHKPETHOTO BEIECTBa (aTOMHAas, MOJICKYJSIpHas,
MOHHAs, METAJJIMYECKAs1), XapaKTep CPeAbl B BOJHBIX pacTBOPaX HEOPraHHMYECKUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBY K OIpPEAeNEHHOMY KIACCy/TpyIie
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl U HEMETAJIbl, OKCHJIbI, OCHOBAHMUS,
KHUCJIOThI, aM(OTEpHbIE THIPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANUECKOTO 3aKoHa /JI.
N. MenpeneeBa v 1€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OObSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIUU;



c(OpMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB XMMHWYECKHX JJeMEHTOB 14 mnepuonoB Ilepuonnueckoil CUCTEMBI
xumuyeckux smeMmeHTtoB /. M. MeHnneneeBa, ucnonb3ys HOHATUSA «S-, p-, d-
JJIEKTPOHHBIE opouTaN, «QHEPTETUYECKUE YPOBHIY, OOBSICHSITD
3aKOHOMEPHOCTH W3MEHEHMS CBOWCTB XMMHMUYECKUX JJIEMEHTOB U UX COCIWHEHHI
[0 TIepuoaM u rpynmam llepuoanyeckon cucTeMbl XUMUYECKUX deMeHTOB 1. U.
Menpeneena;

chOpMUPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIIHE
XUMUYECKHE  CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBSI3M MEXKIYy HEOPraHUYECKUMH
BEILECTBAMU C ITOMOIIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(OpMHPOBAHHOCTh YMEHHMS KJIacCU(PUIMPOBATh XUMHUECKHE PEAKIUU IO
pa3IUYHBIM NpHU3HAKAM (YMCIY M COCTaBy pearupyroulux BELIECTB, TEMIOBOMY
sbdexTy peaknuu, U3MEHEHUIO CTENEHEH OKHUCIICHMsSI 3JIEMEHTOB, 0OpaTUMOCTH
peaKIny, y4acTHIO KaTaJIu3aTopa);

c(OpPMHUPOBAHHOCTh YMEHUU COCTABIIATH YPABHEHUS PEAKIUN PpPa3IUYHBIX
THUIIOB, TIOJIHBIE M COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHA, yUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT /10 KOHIA;

c(OpPMHPOBAHHOCTh yYMEHHH MPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAUYECTBEHHBbI COCTaB pA3JMYHBIX HEOPraHWYECKUX BEIIECTB, pPAaCIO3HABAaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOLIUE B BOJAHBIX PACTBOPAX HEOPraHUUYECKUX
BEILIECTB;

c(OpPMHUPOBAHHOCTh ~YMEHHMH PACKpPBIBATh  CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBHUTEIBHBIX PEAKIUN MMOCPEICTBOM COCTaBIIEHUS DJEKTPOHHOTO OaliaHca
ATUX PEaKIU;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XHMMHYECKOM
pEeakiuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMENIEHUSI XUMHUUYECKOTO0 PaBHOBECHSI
B 3aBUCHMOCTH OT BHEIIHETO Bo3aeiicTBus (mpuniun Jle llatense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh XUMUYECKHUE TPOIECCHI,
JIe)KalllMe B OCHOBE IMPOMBIIUJIEHHOIO IOJYYE€HUsI CEPHOW KHUCIIOTHI, AMMHAKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTaBICHUN 00 OONMX HAYYHBIX MPHUHIUNAX |
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOr0 TPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAWTH BBIUUCICHUS C HCIIOIH30BAHUEM
MOHATHS «MaccoBasi JOJIsI BELIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUM ra3oB
MpU XUMUYECKUX PEaKLMsIX, MACChl BEIleCTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU
BEIIECTB, TEIUIOBOrO 3¢ (}eKTa peaklnu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEILIECTB, PEBPALICHHS U COXPAHEHHS SHEPIUH;



c(hOpMUPOBAHHOCTb YMEHUN COOJIOATh MPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCy/Iol U JTabopaTOpHBIM O0OpYAOBaHUEM, a TaKXe MpaBUia OOpalieHus: ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATH M  BBINOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (pa3fioKeHHEe MEPOKCHAa BOJOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEIbl PacTBOPOB BEHIECTB C TMOMONIBIO YHHUBEPCAJIBHOTO
WHJMKATOpa, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU PEaKIIUH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBbIE peaklnu Ha Cyib(dar-, KapOoHAT- U
XJIOPUJI-AHUOHBI, HA KaTUOH aMMOHUS, PEUICHHE AKCIEPUMEHTAIbHBIX 3aJ]a4 IO
TeMam «Metamie»y u «Hemeramibl») B COOTBETCTBUU C TPaBUJIAMHU TEXHUKHU
0€30MacHOCTU TIpU OOpaIleHHUU C BEIIECTBAMH U JTA00PaTOPHBIM 000PY/I0BAHHUEM,
IPEACTaBIATh PE3ylbTaThl XHMHUYECKOTO OJKCcepuMeHTa B ¢GopMme 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuid u ¢GOopMyJIUpOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO
uH(OpMaILIMIO, TIOy4YaeMyK U3 pPa3HbBIX HCTOYHUKOB (CpeJcTBA MAacCOBOM
KOMMYHHKalnu, MHTEpHET U Apyrux);

chOpMHUPOBAaHHOCTh ~ YMEHHMH  coOOJNIOAaTh  TpaBWjia  SKOJOTHYECKU
11eJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOW MACSATENBHOCTH B IEIIX
COXpPaHEHHMsI CBOEro 3[0pPOBbS U OKPYXKAIOIIEH MPUPOIHOW Cpellbl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBHS HA )KMBbIE OPTraHU3MbI ONPE/ICIEHHBIX BEIIECTB, IOHUMAS
cmbicn mokasarens [IJIK, mosicHATh Ha mnpuMepax CcrocoObl yMEHBIICHUS H
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEVCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 0Oy4YaroIIMUXCsl ¢ OTPAHMYECHHBIMU BO3MOXKHOCTSIMU 3/IOPOBbSI: YMEHUE
NPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHMS BEIIECTB H
XUMHYECKUX SIBJICHUM;

JUISL  CAENBIX W CIa0OBUIANIUX OOYyYaloOUIUXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy obOo3HadeHui JI. Bpaiins mis 3anicn XUMHUYECKHX

dbopmy.






IHOYPOYHOE IINIAHUPOBAHHUME 110 XUMHNHU
10 KUIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
IIpenmeT opranndeckom XuUMuH, €é
1 P P ’ 1 0 0 08.09.23
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHUsT OpTaHUIECKUX
2 coennHenuit A. M. byrneposa, eé 1 0 0 15.09
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu
opraHuueckux BemiectB. Homenknatypa
3 p P 1 0 0 22.09
(cucTemaTuyeckas) U TpUBUAIbHBIC
Ha3BaHUs OPraHUYEeCKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHHUE,
4 . 1 0 0 29.09
TOMOJIOTHUECKUHN Psifg
MertaH u 3TaH — npocTeuIme
5 1 0 0 06.10
MIPE/ICTaBUTENIH aJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1 0 0 13.10
OTUJIEH U MIPOMUJIEH — MPOCTEHIINE
7 1 0 0 20.10
MIPE/ICTAaBUTEIH aJTKEHOB
IIpakTHyeckas padora Ne 1.
8 «IlomyyeHnue 3TH/ICHA U H3yYeHHE €TI0 1 0 1 27.10
CBOHMCTB»
Ankanuensl. byraguen-1,3 u
9 . ’ 1 0 0 10.11

MeTunoyraauen-1,3. [lonyyenue




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH — 17.11
MPOCTEUILIHNI IPEACTABUTEIIb AJIKHHOB
Brprunciienus no ypaBHEHHIO XUMHUYECKOU

11 24.11
peakiuu
ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh

12 01.12
apeHoB

13 ['enernueckas cBs3b YIrieBOAOPOIOB, 08.12
MPUHAUISKANUX K PA3TUIHBIM KJIaccam '
[IpupoHbIE HCTOYHHKH YIIIEBOJIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE 15.12
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC 22.12
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKH
KonTtpoJsbHas padora no pasaen

16 P P pasiedy 29.12
«YTJ1€eBo0pPOaAbI»
[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:

17 P P 12.01.24
METaHOJ U 3TaHoi. BonopoaHas cBs3b
MHOroaroMHbl€ CIUPTHI: ATHUICHIIIUKOJIb U

18 19.01
TJIULEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE 26,01
U XMMUYECKUE CBOMCTBA, IPUMEHEHUE '
Anpaerunpl: Gopmanbaerua u

20 bop 02.02
aneTranbAerul. AueToH
OAHOOCHOBHBIE TMpe/ieNIbHbIE KAPOOHOBBIE

21 P P 09.02

KHCJIOTBL: MypaBbUHAA U YKCYCHAA




IIpakTnueckas padora Ne 2. «CoiicTBa

22 . 16.02
pacTBOpPa YKCYCHOI KMCJIOTHDY
CreapuHOBast U 0JIEMHOBAsI KUCJIOTHI, KaK

23 MIPEICTaBUTENH BBICIIMX KaPOOHOBBIX 01.03
KHUCIIOT
Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX

24 ’ 15.03.
KHCJIOT, X MOIOLIee JIeHCTBUE
CrnoxHbie 2()UPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ 'MApOIN3 CIIOKHBIX 22.03
3¢upoB

26 Kupsr: runponus, npuMeHEHHE, 05.04
OuoJorMYecKas poJib KUPOB
VYrneBospl: cocTaB, KilaccupUKaIius.

27 Baxwueiine npenacTaBuTeNu: riI0K03a, 12.04
dbpykTo3a, caxapo3a

)3 Kpaxman u nenitonosa kak IpupoHbie 19.04
MOJIUMEPBI
KonTposbHasi padora mo pasaeiy

29 «Kucaopoacoaeprkaiiue opraHudeckmne 26.04
coeUHEeHHUsD)

30 AMUHBI: METWJIAMHUH U aHUJIUH 03.05
AMUHOKHUCIIOTHI KaKk aM(OTepHbIE

31 OPraHM4eCcKUe COCAMHEHUS, UX 10.05
Oouonorudeckoe 3Hadenue. [lentuabt

1 benku kak mpupoHbIe 17.05
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS
OcHOBHbBIE IOHATUS XUMHH

33 24.05

BBICOKOMOJICKYIIAPHBIX COCIUHEHUHU




34

OcHoBHEIC METOJbI CHHTC3a

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

[InacTmaccel, KaydyKkd, BOJIOKHA

24.05

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KUIACC

n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaius aToMOB

08.09.23

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XMMHUYeCKuX 3yemMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

15.09

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudecknx daeMmenToB [[.. Meneneena B
Pa3BUTHUU HAYKH

22.09

CTpOCHI/Ie BEIlleCTBA. XUMHUUYECKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

29.09

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOT'O U HEMOJICKYIISIDHOT'O
CTPOCHHUA

06.10

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIE pacTBOPLI.
MaccoBas 1015 BellecTBa B pacTBOpC

13.10




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHEHn. [ eneTnueckas
CBSI3b HEOPraHUYECKHUX BELIECTB, Pa3INYHBIX
KJIaCCOB

20.10

Knaccugukans XuMHUECKUX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

27.10

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECUE

10.11

10

IIpakTHyeckas padora Ne 1. «Buusinue
Pa3IUYHBIX (PAKTOPOB HA CKOPOCTH
XMMHUYECKOH peakiuu»

17.11

11

DIekTpoauTHYeckas aucconuanus. [lonarue
0 BojiopoiHOM Tiokasarene (pH) pactsopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX U HEOPTaHUYCCKUX BEIICCTB

24.11

12

OKHUCAUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuze
pacIiaBoB U pacTBOPOB COJiei

01.12

13

KounTtpoJsbHas padora no pasgeiy
«TeopeTrnyeckue 0OCHOBbI XUMH K

08.12

14

Mertaisl, ux nojgoxenue B [leproauueckoi
cUCTeMe XUMHUYecKux >nemeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puzndyeckre cBONCTBa
METaJJIOB

15.12




15

CrinaBel METaUIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

22.12

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METAJUUIOB (HAaTpUH, KaJui, KaablUi, Maraui,
AIIOMHHMI) U UX COETMHEHUN

29.12

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

12.01.24

18

XUMHYeCcKHe CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

19.01

19

IIpakTuyeckas: padora Ne 2. "Pemenue
IKCIePUMEHTAIBLHBIX 32124 110 TeMe
«MeTanabn"

26.01

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUC B
[Tepuoanueckoit cucteMe XMMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

02.02

21

®u3nyecKue CBOMCTBA HEMETAJIIOB.
AJIOTpOIUS HEMETAJUIOB (Ha pUMepe
KHCJIoOpoa, cepsl, hochopa u yriepoaa)

09.02

22

XHUMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEUHEHNN

16.02

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEUHEHNN

01.03

24

XHUMHUUECKUE CBOMCTBA yriiepoa, KpEMHUA U
HUX COCIUHEHUN

15.03.

25

[IprMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

22.03

26

O00011eHrEe U cUcTEMAaTU3aLUs 3HAHUI IO

05.04




Tteme «Hemeramiey. Beruncinenus mo
YPABHEHUSM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

IIpakTnueckas padora Ne 3. «Pemenue

27 IKCIEPUMEHTAJIBHBIX 32/1a4 110 TeMe 1 12.04
"HemeTamnnbl"»

)3 KonTtponsHas padota no teMam «MeTaibi | 19.04
u «HemeTamin» '

79 Heoprannueckue u opraHndeckue KUcaoThl. | 26.04
Heopraanueckue n opraHm4ecKue OCHOBaHUS '
AMdoTepHbIe HEOPraHUYECKUE U
OpraHuYecKue coequHeHus. [ 'eneTnueckast

30 1 03.05
CBSI3b HEOPraHUYECKUX U OPTaHUIECKUX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1 10.05
Pa3BUTUU MEIUITUHBI
[Ipencrarnenus: 06 0OIMMUX HAYYHBIX

32 MPUHITUIIAX TPOMBIIICHHOTO TTOJTYyYEHUS 1 17.05
Ba)KHEHIIINX BEIIECTB

33 YenoBek B MUPE BEIIECTB U MaTEPUAIOB 1 24.05

34 XuUMUS U 3I0pOBBE YEJIOBEKA 1 24.05

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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