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1. Conep:xxanue y4yeOHOIo npeamera
10 KITACC. OPTAHUYECKASA XUMUA

Pa3nen 1. Teopernueckue 0OCHOBBI OPraHuveckoil xumuu (4 4)

Tema 1. [Ipeamet oprannyeckoit xumuu. Teopusi XuMHYECKOT0 CTPOEHHUS OPTAHUYECKHX
coequHeHui (4 4)

[Ipenmer opraHuveckoil XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYEHUE B MOJYYCHUU HOBBIX
BEILIECTB M MaTepuanoB. Teopus CTpoeHUs opraHudeckux coeauHeHuir A. M. bytineposa, eé
OCHOBHBIE TOJIOXKEeHHUA. CTPYKTYypHBIE (OPMYIBI OPraHUYEeCKUX BemiecTB. ['omomorus, u3oMepus.
XuMHYecKas CBSI3b B OPraHUYECKUX COSAMHEHUAX: KpaTHbIE CBSI3U, G- U T-CBA3U. [IpeacraBnenue o
KJaccu(UKaM  OpPraHMYecKUX  BemecTB. HoMeHKnarypa  OpraHMYeCKHX — COCTUHEHUH
(cucremaTnueckas) Y TpPUBHAIbHbIE HAa3BaHUS  BAXKHEHIIMX  NpPEICTaBUTENIEH  KIACCOB
OpraHMYECKUX BEILECTB.

[IpencraBienre o kiaccupuKalUU OPraHUYECKHX BelecTB. HoMeHKIaTypa OpraHMYecKUxX
COeIMHEHUH (cucTeMaTH4ecKasl) U TPUBUAIbHbIE HA3BAHUS Ba)KHEHIIMX IPEICTAaBUTENEH KJIacCOB
OpPraHMYECKUX BEIIECTB.

JdemMoHcTpanuu
— O3HaKOMJIEHHE ¢ 00pa3aMu OPraHUYECKUX BELIECTB U MaTepHUaIaMHi Ha UX OCHOBE;
— OIIBITHI IO NPEBPAILEHUIO0 OPraHUYECKUX BELIECTB IPU HAarpeBaHuU (IU1aBjieHUE, OOYIIIMBaHUE U
TOpEHuUe).
JlabopaTopHbIii ONIBIT
— MOJENUPOBAHNE MOJIEKYJI OPTaHUYECKHUX BEIIECTB

Paznen 2. YraeBoaopoanl (29 4)
Tema 1. IlpenesibHbIe YIi1eBOAOPOAbI — aJKaHbI (4 1)

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHUH psa. MeTaH U 9TaH — NpocTennme
IPEJICTAaBUTENIN AKAHOB: (PU3UUYECKHE U XMMHUECKHUE CBOMCTBA (PEeaKIK 3aMEeIlleHUsI U TOPEHNUs),
HAaxO0XJIEHUE B IIPUPOJIE, IIOJYYCHUE U IPUMEHEHHE

Tema 2. Henpene/ibHbIe YIJIeBOAOPOABI: AJIKEHbI, AJIKaJHEeHbI, ATKHHBI (14 1)

AJTIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUM psifl. DTUIIEH U ITPONUJIEH — MPOCTEHIINE
MPEJICTABUTENIN ATKEHOB: (PU3NYECKHE U XMMUYECKHUE CBOICTBA (peakuu THpUpPOBaHMs,
raJloreHUpOBAHUS, TUAPATALIUHU, OKUCIICHHS U TIOJMMEPU3aLUHN ), TOJyYeHUE U IPUMEHEHHE.

Anxanuensl. byraguen-1,3 u metminOy-taauen-1,3: ctpoeHue, BaxHelIne XUMUYECKHE
cBoiicTBa (peakuus noaumepusanun). Ilomydenre cHHTETHYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOTHUECKUH psil. ALETHIIEH — MPOCTeHIINi
NPEeCTaBUTEIb AIKMHOB: COCTaB, CTPOEHUE, (PU3NYECKHE U XUMHUECKHE CBOMCTBA (peaKkLuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUPATALIUU, TOPEHUS ), TOJIyYeHUE U IPUMEHEHHE.

Tema 3. ApoMaTH4yecKue yrjieBoaopoasbl (5 1)

Apenbl. benzon: cocras, cTpoenue, pusnveckre U XUMHYECKHUE CBOIMCTBA (PeakIuu
TaJIOTEHUPOBAHUS U HUTPOBAHU ), IOJIy4€HUE U IpUMEHEHUE. Toayon: cocmas, cmpoerie,
@usuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUposanus U HUMpo8aHus), NoiyueHue u
npumenenue . TOKCHIHOCTb apeHOB. [ eHeTHYeCKas CBSI3b YITIEBOJOPOIOB, IPHHALICHKAIHX K
pa3IMYHbIM KJ1accaM

* KypcHBOM B TEKCTE BBIACIICHBI 3JIEMEHTBI CO/ICPYKaHUs y4eOHOro MaTepuaia, KOTOpbIe U3y4aroTCs B
03HaKOMHUTEJIFHOM IUIAHE U HE BKIIIOYAIOTCS B COCTAB IPEAMETHBIX pe3ynbTaToB ocBoeHuss OOIT COO Ha 6a30BoM
YpOBHE.



Tema 4. [IlpupoaHbie HCTOYHUKH YIJIEBOJOPOA0B U X nepepadoTka (6 1)

[TpupoaHbIe HICTOYHUKH YTIIEBO0POA0B. [Ipupoanblii ra3 u monyTHeIE HehTAHBIE Ta3bl. HehTh 1
e€ nmpoucxoxaeHne. CrocoObl nepepadoTKu HEPTH: IEPEroHKa, KPEKUHT (TEPMHUECKU,
KaTtajauTuueckuit), nuponus. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHHUE B TPOMBIIIJICHHOCTH
U B ObITy. KaMEHHBII yTroib ¥ IPOIYKTHI €ro mepepadoTKy.

JdemoncTpanust
— xoyiekuu «Hedte» u «YTomby.
JlaGopaTopHble ONBITHI

— O3HaKOMJIEHHE ¢ 00pa3laMu IIaCTMAcC, KAy4yKOB U PE3UHBL;
— MOJIENIMPOBAaHUE MOJIEKYJI YIJIEBOIOPOI0OB U TaJOT€HONPOU3BOIHBIX.

IIpakTuyeckas padora Ne 1
[TosyueHue 3TUIEHA U U3Y4YEHUE €TI0 CBOMCTB.

Boruuciaenus

— M0 YPaBHEHMIO XMMHUYECKOH peakiuy (Macchbl, 00bEMa, KOIMYECTBA UCXOJHOTO BEIIECTBA WIIH
MPOJYKTa PeaKIuu M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BELIECTB WU
IPOJYKTOB PEAKIIUN).

Paznen 3. Kucsiopojacoaep:xaniue oprannieckue coeguHenns (24 4)
Tema 1. Ciuptsl. ®enoa (6 4)

[TpenenpHBIC OTHOATOMHBIC CHUPTHI. METaHOM ¥ 3TAHOJI: CTPOCHHE, (PU3HUSCKUE U XUMUYCCKUE
CBOICTBA (PEAKIIMU C AKTUBHBIMH METaJUIaMH, FAJIOTEHOBOIOPOIaMH, TOPEHHE), TPUMEHEHHE.
Bopopoanas cBs3b. [leiicTBue MeTaHONIA U ATAHOJIA HA OPTaHU3M YEJIOBEKa.

MHoroaromMHbie COUPTHI. DTUICHTIUKOb U TIUIEPUH: CTPOEHHUE, PU3NUEeCKHE U XUMUUYECKUE
CBOICTBa (B3aMMOJICHCTBHE CO IIEIOYHBIMU METAIIJIAMH, KQUeCTBEHHAS PEAKIINs HA MHOTOAaTOMHBIC
cnupThl). JlelicTBUE Ha OpraHu3M 4YeroBeka. [I[puMeHeHe rMepruHa U ATUIICHIJIUKOJIS.

®enon. CTpoeHUE MOJICKYITBI, PU3NYSCKUE M XUMUIECKHE CBOHCTBA eHoNa. TOKCHIHOCTh
denona. [Ipumenenue genomna.

Tema 2. Aabaeruabl. Kapoonossie kucaorsl. Ciioxubie 3¢upsi (11 9)

Anbnerunsl U kemonsl. DopManbIerul, aleTaabAerul: CTpoeHue, Gu3ndeckue 1 XuMHUECKUe
CBOICTBa (peaKkMy OKUCIEHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEaKIUN), TOJIy4eHUE U
IIPUMEHEHUE.

Ayemon: cmpoenue, ghuzuueckue u xumuieckue c0UCmea (peakyuu OKUCIeHus u
60CCMAHOBIEHUS), NOTYYeHUe U NPUMEHEHUE.

OaHOOCHOBHBIE NpefieNIbHbIE KApOOHOBBIE KUCIOTh. MypaBbUHAS U YKCYCHAsl KUCIIOTHI:
CTpoeHue, (pu3nueckre u XUMHUYECKHe CBOMCTBA (CBOMCTBA, 00IIMe A Ki1acca KUCIOT, peaKius
sTepudUKalmn), NodydeHre u npuMeHenrne. CTeaprHoBasi U OJI€MHOBasE KUCIOThI KaK
NPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblia Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOIIIeE IENUCTBUE.

CrnoxHnble 3(hUpbl KaKk TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['Maponn3 cinoxxHbIx 3¢gupoB. XKupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

Tema 3. YraeBoabl (7 4)

YrieBoapl: cocTaB, KiacCupUKAIUs yTrIeBOAOB (MOHO-, IU- U TIoJIMcaxapu bl ). [ moko3a —
MPOCTEHIINI MOHOCAXapUA: OCOOEHHOCTH CTPOSHUS MOJIEKYIIbI, (PU3MUECKUE U XUMUUYECKHE
cBoiicTBa (B3aumozeiicTaue ¢ runpokcuaom menu(ll), okuciaenre aMMuadHbIM pacTBOPOM OKCHAA
cepebpa(l), BoccranoBieHue, OpOKEHHE TIIIOKO3bI), HAXOKICHHE B MPUPOJIE, TIPUMEHEHHE,
ouonornyueckas poib. orocunTe3. OPyKTO3a KAaK U30MEP TITFOKO3HI.

Caxapoza — npedcmagumeins OUCaxapuoos, 2UOPOIU3, HAX0HCOeHUe 8 NPUPOOe U NPUMEHEHUe.



Kpaxman u nemionosa kak npupoanbie nojaumepsl. CTpoeHHne Kpaxmaia U LEeJUTI0I03bI.
®du3nuecKue 1 XUMUUECKHE CBOMCTBA Kpaxmaia (TUAPOJIN3, KAYeCTBEHHAs PEAKIIHs C HOJIOM)
JlaGopaTopHbIe ONBITHI

— rOpeHHe CIUPTOB; — OKHCIIeHHE 3TaHona okcuaoM Meau(Il);
— B3auMoJIelicTBHE IIepuHa ¢ ruapokcuaom meau(1l);
— OKHCJICHHE aJbJCTUI0B aMMUAYHBIM pacTBOpoM okcua cepedpa(l) u runpoxcumom menu(Il);
— B3aUMO/ICHCTBUE KpaxMaia ¢ HOJIOM.

IIpakTnueckas padora Ne 2
CBolicTBa pacTBOpa YKCYCHOM KUCIOTBHI.

Boruncienus

— 110 YPaBHEHHUIO XUMUYECKOU PEaKIuu (MacChl, 00bEMa, KOTMYECTBA UCXOJHOTO BEIIECTBA HITU
MPOJYKTa PeaKkIuu M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BELIECTB WU
IIPOJYKTOB PEAKIUN)

Pasnen 4. A3oTcoaep:kamme opranudeckmne coeqnHeHus (5 1)
Tema 1. AMUHBI. AMMHOKHUCJIOTHI. besiku (5 4)

Amunvl. Memunamun u aHuaun.: cocmas, cmpoenue, usuyecKue u XumuyecKue ceolucmaa
(eopenue, 83aumooeticmsue ¢ 60001 U KUCTOMAMU).

AMHHOKHCIOTHI KaK aM(pOTEpPHBIC OPraHUYECKUE COSAMHCHMSI. DU3NUYECKUE M XUMUYCCKHEC
CBOICTBa aMUHOKHUCIIOT (Ha MpuMepe TnuiuHa). buonornueckoe 3HaueHne aMUHOKHCIIOT.
[TenTupasl.

benku kak npupoHbie BBICOKOMOJIEKYIApHbIE coennHenus. [leppuunas, BTopuuHas u
TpeTHYHAs CTPYKTypa 0eIKoB. XMMHUECKHE CBOMCTBA OSIIKOB: THAPOIIH3, ICHATYPAIIHS,
KauyeCTBEHHBIC PEaKIINH Ha OCIKH.

JdemMoHcTpanuu
— JleHaTypaius OeJIKOB MPU HATPEBAHUY;
— IIBETHBIC pEaKIMU OCIKOB.

Pa3nea. S. Boicokomosiekyasipable coequHenus (6 1)
Tema 2. [lnacTmaccnl. Kayuyku. Bosiokna (6 4)

OCHOBHBIE TIOHATHS XMMHH BBICOKOMOJICKYJISIPHBIX COSIMHECHUI: MOHOMED, TTOJIUMED,
CTPYKTYpHOE 3B€HO, CTETICHb MOJIMMEPU3aLIuH, CPEAHIS MOJIeKysipHas Macca. OCHOBHBIE METObBI
CHHTE3a BEICOKOMOJICKYJIIPHBIX COCTUHEHUH — MOJIMMEPHU3aIUs U TOJTMKOHICHCAITHS.
Inacmmaccol (norusmuier, ROAUNPONUILECH, NOJUSUHUIXTIOPUO, NOTUCUPOITL).

Hamypanonouii u cunmemuyueckue kayuyku (6ymaoueHogulil, X10pONpeHosblll U U30NPEHOBbLIL).
Bonokna: namypanvhsie (Xx10nok, wepcms, Wéik), UCKYCCMEeHHbLE (AYemamHoe 80JI0KHO,
8UCK03a), CuHmemuyecKue (Kanpou u 1a6cam).

Jdemoncrpauus
— O3HAKOMJICHHE C 00pa3aMH MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAyIYKOB

11 KITACC. OBIIAA 1 HEOPTAHUYECKA S XUMU A
Pasznea 1. Teopernueckue ocHOBbI Xumnu (32 1)

Tema 1. Ctpoenne atomoB. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucreMa XMMHYECKHUX
sjemeHTOB /JI. U. MenneneeBa (4 4)

XUMHUYECKUH IeMEeHT. ATOM. SIIpo aTomMa, H30TOMBI. DJIEKTPOHHAs 0007109Ka. DHEPTeTUUECKHE
YPOBHH, TIOJyPOBHU. ATOMHBIE OpOHTANH, S-, P-, d-351eMeHThl. OCOOCHHOCTH pactpe/IeICHHsI
AJIEKTPO- HOB IO OPOUTAIISIM B aTOMaXx 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB. DIICKTPOHHAS
KOH(UTYpaIusi aTOMOB.



[Tepuoanueckuii 3akoH u [leprnonnueckas cucteMa xumuieckux 3neMeHToB 1. 1. Menaeneena.
CBs13b epuoOANYECKOro 3akoHa U [lepuoandeckoil cucteMbl XUMHUECKUX 31eMeHToB 1. .
MeHnneneeBa ¢ COBPEMEHHON TEOpUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEMIECTB MO TPYIIaM H
MIEPHOJIaM.

3HaveHHe MePUOANUYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

JdemoHcTpauuu
Bunbt Tabmun «Ilepuonnyeckas cucrema XumMudeckux seMeHnToB [, M. MenaeneeBa»

Tema 2. Ctpoenne BemecrtBa. MHorooopasue Bemiectn (14 4)

CtpoeHue BeniecTBa. XuMuieckas cBsizb. BUpl XMMHUeCKO# CBSI3U (KOBaJIGHTHAs! HEMOJISpHAS U
HOJISIpHAs, MIOHHAs, METATNYecKas). MexaHu3Mbl 00pa3oBaHMs KOBAJIEHTHOW XUMUYECKOH CBA3U
(oOMeHHBI U TOHOPHO-AKIENTOPHBIN ). BomopoaHas cBs3b. BaaeHTHOCTS.
DneKTpoOoTpULATEIbHOCTh. CTENEeHb OKUCIEHUS. IOHbI: KATUOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BellecTBa. TUIbI KPUCTAIIMYECKUX PEIIETOK U CBOMCTBA BellecTB. [oHsTHE 0 MUCnIepCHBIX
cucreMax. MIcTuHHBIE U KOJUIOUIHBIE pacTBOpBL. MaccoBas J10J1s BEIIECTBA B PACTBOPE.

Knaccugukarus Heopranndeckux coenHeHnid. HomeHkiaTypa HeopraHn4ecKrux BEUeCTB.
['eneTnueckasi CBA3b HEOPraHUYECKHUX BEILLIECTB, IPUHAIIICKAIIUX K PA3ITUUYHBIM KJIACCAM.

Tema 3. Xumuueckue peakuuu (14 4)

Xumnueckas peakuus. Knaccudukanns XuMU4ecKux peakiuii B HEOpraHu4eckoi u
OpPraHUYeCcKO XMMHHU. 3aKOH COXPAHEHHS MAaCChl BEIIECTB; 3aKOH COXPAaHEHHS U MPEBPAICHUS
SHEPruU NpU XUMUUECKUX PEAKIIUAX.

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX GakTopoB. OOpaTHMbIE peaKuy.
Xumnueckoe paBHoBecHe. DakTopsbl, BIUAIONNE HA COCTOSHUE XUMUUYECKOTO PABHOBECHS.
ITpunnun Jle larense.

OnexTponuTHueckas auccornuanus. CUibHbIE U c1alble 3JeKTposnThl. Cpesja BOAHBIX PaCTBOPOB
BEIIIECTB: KUCIIasl, HEUTpabpHas, enodHas. [lonamue o 6o0opoonom noxkazamerne (pH) pacmeopa.
Peakiun nonHoro oomeHa.  uopoaus opeanuueckux u Heopeanudeckux eewjecms. OKHUCIUTEIbHO-
BOCCTAHOBUTENbHbIE peaklMu. [lonamue 06 21ekmpoause pacniagos u pacmeopos coJiel.
Ipumenenue snekmponu3sa.

JdemMoHcTpanuu
— MOJIENIN KPUCTAIIIMUECKUX PEIIETOK;
— pa3JoKeHue MEepoKCUIa BOAOPOa B MPUCYTCTBUM KaTaau3aTopa.
JlabopaTopHbie padoThI
— TIPOBEJICHUE PEaKIMii MIOHHOTO 0OMeHa;
— OIIpeJieIeHne CpeJibl PpaCTBOPOB BEILIECTB C IOMOIIBI0 YHUBEPCAIBHOIO MHIUKATOPA.
IIpakTnueckas padora Ne 1
Bausinue pa3nuuHbIX GakTOPOB Ha CKOPOCTh XMMUYECKOH peaKIiH.
Boruncienus
— pacyeThl ¢ UCTOJIb30BaHMEM MTOHATHUS «MAaccoBas J10JIs1 PACTBOPEHHOTO BEILECTBAY;
— PacYETHI 1O YpaBHEHUSIM XHMHUYECKHX PEAKIUii, B TOM YHCIIe TEPMOXUMHUECKUE PACUETHI

Paznen 2. Heopranuueckast xumusi (31 4)
Tema 1. Metasuisbl (14 4)

Meramibl. [lonoxenne meraiuioB B Ilepuoguueckoil cucremMe XUMUYECKUX dieMeHToB [l .
MenneneeBa. OcCoOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OoOmue
¢dusnueckue cBoiicTBa MeTauioB. CIIaBhl METAUIOB. DIEKTPOXUMHYECKHA psl HaMpsKEHU
METAJUIOB.



XUMHUYECKHE CBOMCTBA BOKHEUIIMX METAIOB (HATPUH, KaJIHWK, KaJblUA, MarHui, aTFOMAHUMN,
IIUHK, XpOM, JKeJe30, Meab) M ux coeauHeHuid. OOmMe CcrnocoObl MOTYYEHHUS METaIOB.
Meramnyprus. Kopposus memannos. Cnocobwl 3auumel om xoppo3uu. lIpuMeHEeHHE METaJIOB B
OBITY U TEXHHUKE.

Tema 2. Hemeranasl (10 u)

Hewmeramnsl. [lonoxxenne Hemeraiios B [lepuoandeckoil cucteme XuMudeckux aemMeHTos . 1.
MenneneeBa 1 0cOOEHHOCTH CTpOeHUsI aTOMOB. DHU3UYECKHe CBOWCTBA HEMETAIUIOB. AJUIOTPOMHS
HEMeTaJUIOB (Ha MpUMeEpe KUcaopoaa, cepsl, hochopa u yrieponaa).

XUMHUYECKUE CBOMCTBA BAXKHEUIITNX HEMETAIIOB (TaIOTeHOB, Cepbl, a30Ta, (pocdopa, yriaepoaa u
KPEMHUS) U UX COSAMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COCIMHEHUIN).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUN.

Tema 3. CBsi3b HEOPraHMYeCKUX U OPraHUYeCKUX BewecTs (74)

Heoprannueckue u opraHmyeckue KucCJIOTbl. HeopraHndeckue M OpPraHMYeCKME OCHOBAHUA.
AMdoTepHble  HEOpraHWMYeCcKHe ¢  OpraHuueckue coequHeHus. ['eHeTwyeckas  CBs3b
HEOPraHWYECKUX U OPraHUYECKUX BEILIECTB
JdemoHcTpanmun
— 00pasibl HEMETAJUIOB;
— B3aMMO/JICHCTBHE MEJIU C a30THOM KHCIOTOW Pa3IMYHON KOHIIEHTPALINH;
— KOJUIeKIUs «MeTasuibl ¥ CIuIaBbl».
JlaGopaTopHble ONBITHI
— KQUYECTBCHHbBIC PEAKIIUH HA AaHUOHBI U KATUOH AMMOHUS;
— B3aMMOJICHCTBHE TUAPOKCHU/IA aJTFOMUHUS C paCTBOPaAMU KUCIIOT U IIEJI0YEH;
— KAUECTBEHHbBIC PEAKIMHU HAa KATHOHBI METAJIOB.
IpakTnyeckne padoThl
No 2. Pemienue skciepuMeHTANIBHBIX 3a1a4 110 Teme «HemeTamnby;
No 3. PenieHue skciepUMEHTANIBHBIX 337a4 10 TeMe «MeTamib».
Boruncienus
— pacy€Thl MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce MU
00bEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; pacu€Tbl Macchl (00bEMa, KOJIWYECTBA
BEIIIECTBA) MPOJAYKTOB PEAKIIUU, €CITU OJJHO U3 BEUIECTB UMEET IPUMECH;
— pacuéthl Macchl (00BEMA, KOIMUYECTBA BEIECTBA) MPOIYKTa PEAKIUH, €CJIM OJJHO U3 BEIIECTB
JTaHO B BUJIE PaCTBOpa C ONPEAECIEHHON MACCOBOM 10JIE paCTBOPEHHOTIO BEILIECTBA.

Paznen 3. Xumusa u xu3Hb (5 49)
Tema 1. Xumus 1 Ku3Hb (5 4)

Ponb xumun B 00ecreyeHIH 9KOJIOTHIECKON, SJHEPTeTUIECKON 1 THIIEeBOM 0€30MacHOCTH,
pa3BUTHU MeAUITUHEL. [[oHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUUECKUX PEAKIIHA.
[TpencraBienust 00 OOMIMX HAYYHBIX IPUHIIMITAX MPOMBIIUICHHOTO MOTYYSHHS BOXKHEHIIIIX

BEIIIECTB.

YenoBek B MUPE BEIIECTB U MAaTEPHUATIOB: BAKHEHIIINE CTPOUTENIbHBIE MAaTEPHUAIIBI,
KOHCTPYKITMOHHBIE MaTepHasbl, KPaCKH, CTEKJIO, KepaMHKa, MaTepUaIbl JJIs1 JJIEKTPOHUKH,
HAaHOMAaTepHallbl, OpraHNYECKHE U MUHEpaJIbHbIC yI0OpEHUS.

XuMus ¥ 3J0pOBbE YEIOBEKA: TTpaBujIa UCTIOIb30BaHUs JIEKAPCTBEHHBIX MPENapaToB; MpaBuiIa
0€30MMacHOT0 UCTOIH30BaHUS MPENapaToB OBITOBOM XUMUHU B TIOBCETHEBHOM JKU3HH

2. [lnanupyemble pe3yJbTaThl OCBOEHUSI YUeOHOT0 NpeaMeTa « XuMHs)

®OI'OC ycranaBnuBaeT TpeOOBaHMS K Pe3yJIbTaTaM OCBOSHHUS 00YUJaIONUMHUCS MPOTPaMM
cpenHero odmiero oopazoBanus (JIMYHOCTHBIM, METAPEIMETHBIM U MIPEAMETHBIM).



B cooTBeTcTBUU C CUCTEMHO-EATEILHOCTHBIM OJIXOJIOM B CTPYKTYPE JTUUHOCTHBIX
pe3yIbTaTOB OCBOEHUS MpeaMeTa « XMMUs» Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHMs BbIIEICHBI
CJIETyIOIINE COCTABIISIOIINE:
— 0CO3HaHHE 00YYAIOIIUMUCS POCCUHCKON TPaKJaHCKON MIEHTHYHOCTH — FOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHUIO;
— HaJIU4Kue MOTHBAIMH K O0YYCHHIO;
— LIeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUIN JINYHOCTH HA OCHOBE KITFOUEBBIX
[IEHHOCTEW M UCTOPHUECKUX TPATUIUN 0a30BOM HAYKH XUMUH;
— FOTOBHOCTb U CIIOCOOHOCTH 00y4arONINXCcs PYKOBOJACTBOBATHCS B CBOCH JIEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, MIPUCYIIIUMH LIETIOCTHOM CHCTEME XUMUYECKOTO
o0Opa3zoBaHus;
— HaJM4Ke MPaBOCO3HAHUS KOJIOTUYECKON KYJIbTYPhI M CIIOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD
KU3HCHHBIC TUTaHBI.
JIn4HOCTHBIE pe3ybTaThl OCBOCHHS MpeAMeTa « XUMUS» JOCTUTAIOTCS B €IUHCTBE YUeOHOH U
BOCIIUTATEIbHOM esTenbHOoCTH OpraHu3aiy B COOTBETCTBUH C TYMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU [IEHHOCTSAMH U HJI€aJaMH POCCUKCKOTO
IpaXkIaHCKOTO 00IIECTBA, IPHHATHIMU B O0IECTBE HOPMAMH U TIPAaBUIIAMH TTIOBEACHUS,
CIOCOOCTBYIOLTUMHU MPOIECCaM CaMOIIO3HAHUS, CAMOPAa3BUTHS U HPABCTBEHHOT'O CTAHOBIICHUS
JUYIHOCTH 00YJArOIINXCS.
JIn4HOCTHBIE pe3ybTaThl OCBOCHHS MpeAMeTa « XUMUS» OTPaxaroT CPOPMUPOBAHHOCTH OMBITA
MIO3HABATEIBHOM U MPAKTUIECKOH JeSITEIbHOCTH 00YUYaIOMIUXCS 10 peaTu3alliy IPUHSATHIX B
oOm1ecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:
JIn4HOCTHBIE pe3yJIbTaThl
I'padxcoanckozo eocnumanusi:

— 0CO3HAHMS 00YUYAIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB H 00s3aHHOCTEH, yBaKEHHSI K
3aKOHY U MPaBOMOPSIIKY;
— MPEJCTaBICHUS O COLMATBHBIX HOPMAX M MPAaBUIIAX MEXJINYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHBE;
— TOTOBHOCTHU K COBMECTHOH TBOPYECKOH IEATEILHOCTH MPH CO3AAHNU YIEOHBIX TPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHbIX 33124, BHINTOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;
— CHOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTHI IPYTHUX TPH
aHaJIM3e pa3IMyYHbIX BUJIOB YUE€OHOH NesATETbHOCTH;

Ilampuomuueckoeo socnumanus:
— IEHHOCTHOT'O OTHOIIEHUS K UCTOPUYECKOMY M HAyYHOMY HaclIeIMI0 OTE€YECTBEHHON XUMUM;
— YB@KEHHSI K MTPOIECCY TBOPUYECTBA B OOJIACTH TEOPUH U TMPAKTUIECKOTO MPHUMEHEHUS XUMHH,
OCO3HAHMsI TOTO, YTO JOCTHIKEHUS HAYKH €CTh Pe3yJIbTaT AIUTEIbHBIX HAOII0ACHUH, KPOTIOTIUBBIX
OKCIIEPUMEHTAIBHBIX TIOUCKOB, IOCTOSTHHOTO TPY/a YYEHBIX U TPAKTHKOB,
— UHTepeca U M03HaBaTeIbHBIX MOTHBOB B IOJIyU€HHH U TOCIEAYIOLIEM aHalIu3e HHPOpMaIu o
NEPEOBBIX JTIOCTHKCHHUAX COBPEMEHHON OTECUECTBEHHON XHUMHUU;

Jlyxo8Ho-HpascmeeHHo20 60CNUMAHUA!
— HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHS,
— CHOCOOHOCTH OLIEHUBATh CUTYAllUH, CBSI3aHHbIE C XUMUYECKUMHU SIBIICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PEIICHHSI, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH;
— TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHHUE U IMOCTYIKH CBOMX TOBAPHILEH ¢ MO3UIIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBHUN ITHUX MTOCTYIIKOB;

Dopmuposanust Kyibmypul 300p0GbAL.:
— TIOHMMaHMS IIEHHOCTEH 37J0pOBOTO U 6€30macHOro 00pas3a )KU3HU; HEOOXOTUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DPU3NYECKOMY U TICUXHUECKOMY 3/10POBbIO;
— CcOOMI0IeHUS TTPaBUJT 6€30TIaCHOTO OOPAIIICHHSI C BEIIECTBAaMH B OBITY, ITOBCETHEBHOM KU3HU U B
TPYAOBOH JAEATENbHOCTH;

— TIOHWMaHHUS [IEHHOCTH NPaBUJI HHANBHYATBHOTO U KOJJIEKTHBHOTO 0€301T1acHOTO TOBEICHHS B
CUTYalUsX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIFO/I€H; OCO3HAHUS TIOCIEACTBUIA U HENIPUATHUS
BPEIHBIX MPUBBIYEK (YIOTPEOJIEHUS alIKOT0JIsl, HAPKOTUKOB, KypEHHs);

Tpyoosozo eocnumanusi:



— KOMMYHHUKaTHUBHON KOMIIETEHTHOCTH B yU€OHO-HCCIIEI0BATENbCKOMN 1EATEIBHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

— YCTaHOBKH Ha aKTHBHOE Y4aCTHE B PEIIECHUH MPAKTHYECKUX 3a/1a4 COLUAIBHON
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

— HHTepeca K IPaKTUYECKOMY U3y4EHHIO PO(eccHil pa3InyHoOro pojia, B TOM YHCIIEe Ha OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAHUH 110 XUMHUU;

— YBaXXCHHMs K TPYLy, JIOJSAM TPyJla U pe3ylbTaTaM TPYAOBOM N€ATEIbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYaIbHON TPAeKTOPUH 00pa3oBaHus, Oyaymiei
npodeccuu 1 peanu3alii COOCTBEHHBIX )KU3HEHHBIX IIJIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEHM K XMMMHU, HHTEPECOB U NOTpeOHOCTEH 00111eCTBa;

IKONI02UUecK020 60CNUMAHUL:

— HKOJIOTUYECKH 11eJIeCO00Pa3HOro OTHOLIEHUS K IPUPOJIE, KaK HICTOUHUKY CYLIECTBOBAHMS
JKH3HH Ha 3eMIIE;

— MOHUMAaHMsI [NI00AIBHOT0 XapaKTepa HKOJOTMUECKUX MPOoOIeM, BIUSIHNSA SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE ITPUPOJIHON U COLIMATIBHOM CPEbI;

— 0CO3HaHMsI HEOOXOAUMOCTH HCII0JIb30BaHMSI JOCTHXKEHUI XUMUHU 711 pEILIEHUs] BOIIPOCOB
PaLMOHATILHOTO MIPUPOI0IOIB30BaHUS;

— aKTMBHOT'O HENPUTHS JEHCTBUI, IPUHOCALINX BPE OKPYXKAIOUIEH IPUPOAHOM Cpele, YMEHUS
IIPOrHO3UPOBATh HEOIArONPUATHBIE FIKOJIOIMUECKUE TIOCIEACTBUS IPEANIPUHUMAEMbIX IEHCTBUHN U
IIpel0TBpallaTh UX;

— HaJIM4Us Pa3BUTOr0 3KOJIOTMYECKOI0 MBIIUIEHHUS, SKOJIOTHYECKOM KYIbTYpBl, OIbITA
JESATEIIBHOCTH SKOJIOIMYECKON HAIPaBICHHOCTH, YMEHHS PyKOBOJCTBOBATHCS UMH B
M03HABATEIBHOM, KOMMYHHKAaTHBHOMN U COLMAILHOW NIPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOoOHH;

Llennocmu nayuno2o nosHanus:

— c(OpMHUPOBAHHOCTH MUPOBO33PEHHS], COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKH U OOLECTBEHHOW MTPAKTUKU;

— NOHUMAaHMs CeM(PUKN XMMHUU KaK HayKd, OCO3HAHUs €€ posid B (POPMUPOBAHUU
palMoOHATFHOTO HAYYHOTO MBIIUICHUS, CO3aHUH IIETIOCTHOTO TPEACTABICHUS 00 OKPYKAIOIIEM
MUpE KaK O €JMHCTBE IIPUPOABI U YEIOBEKA, B TO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHNUN
po0JieM COXpaHEeHUsI IPUPOJTHOIO PABHOBECHS;

— yOeXIEHHOCTH B 0CO00H 3HAYMMOCTH XMMHUU JIJIsl COBPEMEHHOM LIMBUIIM3ALUU: B €€
FYMaHHUCTUYECKOW HAIIPAaBJIEHHOCTU U BaXHOM POJIM B CO31aHUM HOBOW 0a3bl MaTepUaIbHOM
KYJBTYpPBI, pEIIEHUH II100aTbHBIX TPOOIeM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPTreTUYECKOMN, TUIIEBOM M IKOJIOTHUECKOM 0€301aCHOCTH, B PA3BUTUH MEIUIIUHBI, 00ECTICYCHUN
YCIIOBUH YCIEIIHOTO TPYAA U 3KOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJJOr0 4jieHa 00I11eCTBa;

— €CTEeCTBEHHO-HAayYHOU IrpaMOTHOCTU: TOHUMAHHUS CYIIITHOCTH METOJIOB MO3HAHMUSI, UCIIOJIB3YEMBIX
B €CTECTBEHHBIX HayKax, CHOCOOHOCTH MCIIOJIb30BaTh MOJyYaeMble 3HAHUS JUIs aHAJIN3a U
00BSICHEHUS SIBJICHUM OKPYXKAIOIIEr0 MUpa U MPOUCXOAAIINX B HEM U3MEHEHUH; yMEHUS JeNaTh
000CHOBaHHbIE 3aKJIFOYEHHS HA OCHOBE HAYYHBIX (PAKTOB U MMEIOLIMXCS TAHHBIX C LIEJIbI0
MOJIyYEHUs JOCTOBEPHBIX BHIBOJIOB;

— CHOCOOHOCTH CaMOCTOSITEIbHO MCIIONB30BaTh XMMUYECKHE 3HAHUS [T peLIeHns IpobieM B
pealIbHbIX KU3HEHHBIX CUTYaIHIX;

— HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIBCKOM 1EATENBHOCTH;

— FOTOBHOCTH U CLIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U caM000pa30BaHUI0, K aKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHHUH M0 XMMHUHU B COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTSAMU;

— HMHTEpeca K 0COOEHHOCTSAM TPyAa B pa3iuuHbIX chepax npodhecCuOoHATBbHOU NesTEIbHOCTH.

MertanpeameTHble pe3yJibTaThl

MertarnpeMeTHbIe pe3yIbTaThl OCBOSHHS YU€OHOro npeaMeTa « XMMHUs» Ha YPOBHE CPEIHEro
o01miero o0pa3oBaHys BKJIIOUYAIOT: 3HAUUMBIE JUIs1 YOPMUPOBAHMS MUPOBO33pEHUS 00yUarOIINXCs
MEXIUCIUTUTMHAPHBIE (MEXIPEIMETHBIE) 00IeHayYHbIe TOHATHUS, OTPAXKAIOIIUE 11ETOCTHOCTD
HAyYHOW KapTUHBI MUpa U CHEU(PUKY METOI0B TO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HAyKaX
(MaTepusi, BELIECTBO, SHEPTHsL, SIBJICHUE, IIPOLIECC, CUCTEMA, HAyYHBbIN (PaKT, MPUHIHUIL, TUIIOTE3a,



3aKOHOMEPHOCTb, 3aKOH, TEOPHUs, UCCIIEI0BaHUE, HAOIIOIEHNE, U3MEPEHHUE, SIKCIIEPUMEHT U Ip.);
YHUBEpCaJbHbIE YueOHbIE IeHicTBUA (TT03HABATEbHbIE, KOMMYHUKATUBHBIC, PETYISATUBHBIC),
obecnieunBaronue GopMUpoBaHue PYHKITMOHATHPHOW TPAMOTHOCTH M COIIMAIEHON KOMITETCHIIUH
00y4aromuxcst; CnocoOHOCTh 00YYAIOIIUXCSl UCTIOJIb30BATh OCBOCHHBIE MEKIMCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHUSI U YHUBEPCAIbHbIE yUeOHbIE EHCTBUS B II03HABATEIbHON U
COLIMAJIbHON IIPAKTHKE.
MertanpeameTHble pe3ynbTaThl OTPAKAIOT OBJIAJICHHE YHUBEPCATIbHBIMU YUE€OHBIMU

[103HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JAEHCTBUAMHU.

OBnajeHue yHuBepcalbHbBIMU yU€OHBIMU [TO3HABATEIbHBIMU JIEHCTBUSAMU:
baszosvimu nocuueckumu oelcmseusmu:

— CaMOCTOATENFHO (HOPMYITUPOBATh U aKTYAIU3UPOBATH MPO0IEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

— ONIPENENATh eI IEATEIbHOCTH, 3a/1aBas IapaMeTpbl U KPUTEPUU UX TOCTUKEHUS, COOTHOCUTD
pe3ybTAThl AESATEIbHOCTH C IIOCTABICHHBIMU LIEISAMU;

— HCIIOJIB30BATh IIPY OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIJIEHUSI — BBIJIEISTh
XapakTepHble NIPU3HAKU IOHATHH U YCTaHABIMBATh UX B3aUMOCBSI3b, UCIOIb30BATh
COOTBETCTBYIOIIME MTOHATHUS JIs1 OOBSICHEHHSI OT/ICIBbHBIX (PaKTOB U SIBICHUI,

— BbIOMPATh OCHOBAHUS M KPUTEPUH [T KJIaCCU(UKALIMYU BELLIECTB U XUMUUECKUX PEAKIIMA;

— YCTaHABJIMBATh IPUUMUHHO-CJIEICTBEHHBIE CBSI3U MEX]ly U3y4aeMbIMU SIBJICHUSIMU;

— CTPOMTBH JIOTHYECKHUE PACCYXAECHUS (MHAYKTUBHBIC, IEAYKTHUBHbIE, [10 AHATIOTUN), BBISBIIATh
3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH BHIBOJBI U
3aKIIIOYECHHUS;

— MPUMEHSATH B MIPOLIECCE TO3HAHMS UCII0Ib3yEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBbBIE) MOJIEIIH,
peoOpa30BbIBaTh MOJICJIbHBIE IPEJCTABICHUS — XUMHUYECKUH 3HAK (CUMBOJI) 2JIEMEHTA,
XuMHu4eckas GopMyia, ypaBHEHHE XUMUYECKON peakui — IPU PEIICHUH YIeOHBIX
[IO3HABATEJIbHBIX U IPAKTUYECKUX 33/1a4, IPUMEHATh Ha3BaHHbIE MOJICIIbHBIE PEICTABICHUS JUIs
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUUYECKUX pEaKLnil;

bazosvimu uccneoosamenvckumu Oeucmeuimu:

— BJIaJIETh OCHOBAMU METOJ/I0B HAYYHOI'O [TO3HAHUS BEIIECTB U XMMUUYECKUX PEaKLUii;

— (opMyIMpOBATh LENU U 3a]1a4l MCCIIeI0BaHUs, UCII0JIb30BaTh MOCTABICHHBIE U
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA MTO3HAHUS U OCHOBBI JUIS
(bopMHpOBaHHUS TUIIOTE3bI 110 TPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHMIA;

— BJIQJIETh HaBBIKAMU CaMOCTOSITENIbHOTO TJIAHUPOBAHUS U MPOBEACHUS YUEHUYECKUX
HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMS HAOII0AATh 32 XOJIOM IIPOIecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBATh €0 Pe3yabTaT, POPMYIUPOBATH 00OOIIEHHS U BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHUS, COCTABIATh 00OCHOBAHHBIM OTUET O MPOEeTaHHON
pabore;

— IpUOOpeTaTh ONBIT YYEHUYECKOH MCCIIeJ0BATENbCKON U IPOSKTHOM J1eATeTbHOCTH, IPOSIBIIATh
CIIOCOOHOCTB ¥ TOTOBHOCTh K CAMOCTOSATEILHOMY ITOMCKY METO/IOB PEIIEHUS IPAaKTUUECKUX 3a/1a4,
IIPUMEHEHHUIO Pa3JIMYHbIX METOJIOB TIO3HAHHS;

Ipuémamu pabomul ¢ unghopmayuei:

— OPUEHTHPOBATHCS B PA3JIIMYHBIX UICTOUHUKAX HH(POpMALUU (HayYyHO-TIONYJIsipHAs JIUTepaTypa
XUMHUYECKOT'0 COJIepKaHus, CIpaBOYHbIE TOcOOUs, pecypchl IHTepHeTa), aHAIM3UPOBaTh
UH(POPMALIMIO PA3TUYHBIX BUI0B U (hOPM MpEACTABICHUS, KPUTHUECKU OLICHUBATH €€
JIOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

— (hopMyIHPOBATH 3aMPOCHI M IPUMEHSAThH Pa3IMYHbIE METO/IbI IPU TIOUCKE U 0TOOpe
nHpopmaIuu, He0OXO0AMMOM ISl BBITIOTHEHUS YI€OHBIX 3a7a9 ONPEIeIEHHOTO THTIA;

— IpUOOpeTaTh OMBIT HCIIOJIB30BAaHHSI HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

— CaMOCTOSATENIHO BEIOMPATh ONTUMANIbHYIO (hOpMY IpeACTaBIeHUs HHPOPMALIUH (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIL, PUCYHKH U T. I1.);

— UCIMOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEJICTBA IIPHU padoTe C XUMHUYECKON NHpOpMaLueit:
MPUMEHSTh MeXIpeaMeTHbIE (PpU3ndeckre U MaTeMaTHUeCKHUEe) 3HaKU U CUMBOJIBI, (DOPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;



— HCIIOIb30BaTh U MPE0OPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPECTBA HATIISTHOCTH.
OgnageHne yHuBepCaIbHBIMH KOMMYHUKATUBHBIMH JICHCTBUAMMU:

— 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKAaeMOI TeMBI B XOJI€ AMAIOTa H/WUIIN AUCKYCCHH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHHS] OTHOCUTEIHHO BBITIOTHEHHUS
HpeAI0KEeHHOH 3a/1auu;

— BBICTYIIATh C MIPE3CHTAIEH PE3yIbTaTOB MTO3HABATEIBHOM NEATETLHOCTH, TOTYYSHHBIX
CaMOCTOSATENIFHO MJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIITOJIHCHUN XMMUYECKOTO IKCIIEPUMEHTA,
IPaKTHYECKOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB U3y4aeMbIX BELIECTB, peaIu3alul yueOHOro
NpoeKTa v (OPMYITUPOBATH BHIBOJBI 110 PE3YJIBTATaM MPOBEAEHHBIX UCCICAOBAHUN ITyTEM
COTJIACOBAHUS MO3UIMHI B X0€ OOCYKACHUS 1 OOMEHa MHEHUSIMH.

OBnazieHne yHUBEPCATBHBIMH PETYISTUBHBIMU JCHCTBUSMU:

— CaMOCTOSTENHHO IJIAHUPOBATH M OCYLIECTBIISATH CBOO ITO3HABATEIBHYIO JICATEILHOCTD,
ornpenenss e€ LeiIu 1 33a4, KOHTPOJIUPOBATh U 110 Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeaIaraeMblil aITOPUTM JICHCTBUI TPU BHIOJTHEHUH Y4€OHBIX M MCCIIEIOBATENBCKHX 3a/1ad,
BbIOMpaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX PEIICHHS C YYETOM MOTyYSHHsI HOBBIX 3HAaHUH O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

— OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIPHOCTH Ha OCHOBE CAaMOAHAIN3a U CAMOOLIEHKH.

IIpenmeTHbIe pe3yJIbTATHI

[IpeameTHbIC pe3ynbTaThl OCBOCHHUS IPOTPAMMBI CPEITHETO 00IIero 00pa3oBaHus 110 XUMHUU Ha
0a30BOM ypOBHE OPHUCHTHPOBAHBI HA OOCCIICUCHUE MPEUMYIIIECTBEHHO 001Ie00pa30BaTeILHON U
OOLIEKYIbTYPHOM MOATOTOBKH O0y4atonuxcs. OHU BKIIOYAIOT: cienuduyeckue s yueOHoro
npeaMeTa «XUMUs» Hay4yHble 3HAaHUS,, YMEHUS U CIIOCOOBI JEHCTBUI 10 OCBOEHUIO, MHTEPIPETALIUU
U Mpeo0pa30BaHHIO 3HAHUH, BUJIBI JICATEIBHOCTH I10 TIOJYYCHUIO HOBOTO 3HAHUS M TPUMEHCHHIO
3HaHUHU B Pa3IMIHBIX y‘-Ie6HI)IX " pCAJIbHBIX JKU3HCHHBIX CUTYyallUAdX, CBA3AaHHBIX C xumuen. B
porpaMMe MpeAMETHBIC Pe3yJIbTaThl MPEICTABICHBI MO TOAaM U3YUCHHUS.

10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHndecKkasi XUMESD OTPaXKaroT:

1) cpopmuposannocme npedcmasnenuii; 0 XUMHISCKON COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHH B TIO3HAHUU SIBIICHUH TPUPOJIBI, B (POPMUPOBAHUH MBIIUICHUS H
KYJBTYpPBI JINYHOCTH, €€ (PYHKIIMOHAIbHOW I'PaMOTHOCTH, HEOOXOAUMOMN JJIs peIIeHUs
NPaKTUYECKHX 32/1a4 U KOJIOTHYECKH 0OOCHOBAaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO H
IIPUPOJHON Cpene;

2) 61adenue CUCTEMON XUMHYECKUX 3HAHHUI, KOTOPasi BKIIIOYAET: OCHOBOIOJIATAFONINE TOHSITHS
(XMMHYECKUI 3]IEeMEHT, aTOM, 3JIEKTPOHHAs 000J04Ka aTOMa, MOJIEKYJIa, BAJIEHTHOCTbD,
AIIEKTPOOTPHIIATENIEHOCTh, XUMHUECKAs CBSI3b, CTPYKTYpHast hopMyra (pa3BEpHyTas U
COKpaIll€HHast), MOJIb, MOJISIpHAsl Macca, MOJIIPHBIN 00bEM, YTIepoJHbIN CKeNeT, (QYHKIIMOHAIbHAs
TpyIINa, pajnuKai, U30Mepusi, H30MEPbI, TOMOJIOTHYECKHH Psi/l, TOMOJIOTH, YTIIEBOIOPOIH,
KHCJIOPO/- M a30TCOeprKaIlie COeAMHEHUS,, MOHOMED, MOJINMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIE COSTMHEHHS); TEOPUU M 3aKOHBI (TEOpHs CTPOCHUSI OPTaHMYECKUX BEIIECTB
A. M. BytiepoBa, 3aKOH COXPaHEHUS MAaCChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK
XUMHW; MEPOBO33PEHUYECKHE 3HAHMS, JICXKAIUE B OCHOBE IOHMMAaHUS IPUINHHOCTH ¥ CHCTEMHOCTH
XUMHUYECKHX SIBICHUH, (DaKTOJOTHYECKUE CBEJICHUS O CBOIMCTBAX, COCTaBe, MOJYYCHUN U
0€30I1aCHOM HCITOJIb30BaHUH BKHEHIIINX OPTaHMYECKHUX BEIIECTB B OBITY U MPAKTHIECKOM
JeSITeIbHOCTH YeNIOBEKa,

3) cihopmuposannocme ymenuil 8visi61smb XapaKTepHbIC PU3HAKK MOHSITHHN, YCTAHABIMBATh UX
B3aUMOCBSI3b, UCNOIb3064Mb COOTBETCTBYIOIINE MOHATHUS NPH ONMCAHUHU COCTaBa, CTPOCHUS U
MIPEBPAILCHUI OPTaHUYECKUX COCTUHEHUI;

4) cchopmuposanrocme ymeHUil UCHOIb308aNb XUMHUUYECKYIO CHMBOJIMKY JUISI COCTABJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIEHHOH ) (OPMYIT OpraHHYECKUX BEIIECTB
YpaBHEHMI XMMUYECKUX PEAKIH; uzeomasiueams MOJEIU MOJIEKYII OPTaHUYECKUX BEILECTB IS
WITIOCTPAIH UX XUMUYECKOTO M TPOCTPAHCTBEHHOT'O CTPOCHUS;



5) cghopmuposannocme ymenuil ycmanagaueans MPUHAIISKHOCTh H3YUCHHBIX OPTraHUYECKUX
BEILIECTB 110 UX COCTAaBY M CTPOCHUIO K ONPEIEIEHHOMY KJIACCY/TPYIIe COSAMHEHU
(YrineBoaopobl, KUCIOPOI- U a30TCOIEpIKalIlie COSAMHEHNS, BRICOKOMOJIEKYIISIPHBIE COEIMHEHN );
Odasamb UM Ha3BaHUs 110 cucreMatuueckoil HomeHkinarype (IUPAC), a Takxe npuBOauTh
TPUBHUAIbHBIC HA3BAaHUS OTACIIbHBIX OPraHUYECKUX BEIIECTB (3TUJICH, IPOIUJICH, alleTHIICH,
ATUJICHIJIMKOJIb, TIULIEPHH, GeHOI, (opMalbAETH I, alleTalIbICTH/I, MypaBbHHAsL KUCIIOTA, YKCYCHAs
KHCJIOTa, OJIEMHOBAsI KMCIIOTA, CTEApUHOBAs KUCIIOTA, IIII0K03a, PPyKTO3a, KpaxMmal, [eJLII0II03a,
TJIUIMH);

6) cpopmuposannocms ymenus onpedenams BUJIbI XUMUYECKON CBS3H B OPraHMYECKHUX
coeIMHEHUsIX (OJIMHAPHBIE U KPATHBIE);

7) chopmuposannocms yMmeHust RPUMEHsIMb TIOJIOKESHUS TEOPHH CTPOSHHSI OPraHUYECKUX
BeniecTB A. M. bytiepoBa aist 00bsICHEHHS 3aBUCUMOCTH CBOICTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

8) chopmuposannocme ymenuil xapakmepuzosams COCTaB, CTPOCHHE, (pU3HYECKUE U
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEACTABUTEICH PA3IMYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB
(MeraH, 3TaH, 3TUJICH, IPOIUJIICH, alleTUIIeH, OyTaauen-1,3, metunbyraauen-1,3, 6eH3071, MeTaHoII,
ATAHOJI, STUJICHTIINKOIIb, TIMIEPUH, (DEHOII, alleTaabIeTH I, MypaBbUHAs U YKCYCHAs KUCIIOTHI,
TUII0K03a, KpaxMaJl, IEeJII0103a, aMUHOYKCYCHAs KUCIIOTA); UJUTFOCTPUPOBATH TEHETUYECKYIO CBSI3b
MEXy HUIMH YPaBHEHHSMU COOTBETCTBYIOUINX XUMHUYECKUX PEAKIHNA C HCIIOIB30BaHHEM
CTPYKTYPHBIX (HOPMYII;

9) chopMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh NCTOYHUKHU YIIIEBOJOPOIHOTO ChIPhs (He(DTh,
MPUPOJIHBIN ra3, yrojb), CIOCOObI UX MEePepadOTKH U MPAKTUUECKOE MPUMEHEHHUE MPOTYKTOB
nepepadoTKu;

10) cghopmuposannocme ymenuii npo8oOums BEIMUCICHUS 10 XUMUYECKHUM YPaBHEHHUSIM (MacChl,
00bEMa, KOJTMYECTBA UCXOAHOTO BEIIECTBA MIIM MPOIYKTa PEAKIUU 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB WJIH MIPOIYKTOB PEAKIUN);

11) cghopmuposanrnocme ymenuil 61adens CUCTEMOM 3HAHUH 00 OCHOBHBIX METO/1aX HAYYHOI'O
MO3HAHUS, UCIIOJIb3YEMBIX B XMMHHU MTPH U3YYCHHUH BEIIECTB M XUMUYECKHUX SBIICHUI (Ha001eHue,
U3MEpEHHUe, SKCIEPUMEHT, MOACITHUPOBAHNE), UCTIOIH30BATh CHCTEMHBIE XUMHUECKUE 3HAHUS JIJIS
IPUHATHS peIIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
NpUMEHEHHEM;

12) cqpopmuposannocme ymenuil codirodams npaguia NONb30BaHUI XUMAYECKOH MOCYI0MH U
1abopaTOpHBIM 000pPYIOBAaHHUEM, a TAKXKE MPaBUiIa OOPAICHHS C BEIIECTBAMH B COOTBETCTBUH
C MHCTPYKLMSIMHU IO BBITOJHEHUIO JJAOOPATOPHBIX XUMUYECKHX OIBITOB;

13) cghopmuposannocme ymenuil nIAHUPOBAMb U GINOIHAND XUMHYECKUN SKCIICPUMEHT
(mpeBpalleHusl OpraHMYECKUX BEIIECTB PU HarpeBaHUM, OJTYYEHUE STUIIEHA U N3YYEHHE ero
CBOWCTB, KQUECTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB, IEHATypalus OEIKOB P HarpeBaHUH,
[[BETHBIE PEAKIIMM OEJTKOB) B COOTBETCTBUH C IPABUIAMHU TEXHUKHU 0€30MMaCHOCTH NP 0OpaIeHNH
C BEIIECTBAMU U JJaOOPATOPHBIM 000PYIOBAaHUEM, Npedcmasisimy Pe3yabTaThl XUMUYECKOTO
IKCIEpUMEHTA B (JOpMeE 3alIUCH YPAaBHEHHH COOTBETCTBYIOIIUX PEAKIUN U hopmyauposame
BBIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

14) cihopmuposannocme ymeHutl KpuMuyecKu aHAIU3UPOSAMb XUMHIESCKYI0 HH(POPMAIIUIO,
noJjiyyaeMyto u3 pa3Hbix ucrounukos (CMU, Unrtepher u ap.);

15) cqpopmuposanrnocme ymenuti coonrodams npasuia SKOIOTHYECKH 1IEIeco00pa3HOro
MIOBEJICHUS B OBITY M TPYAOBOH JESITETHHOCTH B IEIISTX COXPAHEHHS CBOETO 3I0POBBSI U
OKpY’Kalollel NpUpoAHOI Cpelibl; 0co3Hasams ONMACHOCTh BO3ACHCTBUS Ha AKHUBBIE OPraHU3MbI
onpeAeEHHBIX OPraHUYECKUX BEIIECTB, MHOHMMAas cmbica nokasarens [IIK, noscuame na
IpUMepax crocoObl YMEHbIICHHS U MPEIOTBPAIIEHUS UX BPEAHOIO BO3/ICHCTBUS HA OPraHU3M
YeIIOBEKa;

16) i o0yyaromuxcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3710POBBS: YMEHHE TPUMEHSTh
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX TTO3HAHUS BEIIECTB U XMMUYCCKHX SIBICHUI,

17) nuist crnenbiX U c1abOBUIAINX 00YyUYAIOMIKUXCS: YMEHHE HCII0JIb30BaTh pelibe(yHO TOUEUHYIO
cucrteMy o6o3Hauenuit JI. bpaiins mis 3anvucu XuMudeckux Gopmyd.



11 KITACC

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4ecKasi XUMHUsD» OTPaXKaroT:

1) cihopmuposannocmo npedcmaesnenuil: 0 XAMHYECKON COCTABIIAIONIEH €CTECTBEHHO-HAYIHOM
KapTUHBI MUPA, POJIM XUMHUH B TTO3HAHUU SBJICHHUNA TPUPOLI, B (OPMUPOBAHUY MBIIIICHUS U
KYJIBTYpBI JINYHOCTH, €€ (PYHKIHOHAIBHON rpaMOTHOCTH, HEOOXOAUMOM AJIsl pEeIICHUS
NPAaKTUYECKHX 33/1a4 U YKOJOTHYECKH 0OOCHOBAHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

2) 61a0eHue CUCTEMON XUMUYECKUX 3HAHHUH, KOTOpasi BKIIFOYAET: OCHOBOIIOIATAIOIIHNE TIOHSTUS
(XMIMUYECKHI SJIEMEHT, aTOM, U30TOII, S-, P-, d-3JIEKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTD, JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKHCIICHUS,
XUMHUYECKasl CBSI3b (KOBaJICHTHAs, MOHHAs!, METAJUINYECKAsi, BOJOPO/IHAsS), KPUCTAJUINYECKAs
pemeTKa, TUIIBI XUMUYECKUX PEAKLIU, paCTBOP, AIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
IIEKTPOJINTUYECKAS IUCCOLMALINSL, OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUUYECKOH peakluy,
XUMHYECKOE PaBHOBECHE; TEOPHH U 3aKOHBI (TEOPUs JIEKTPOIUTUUECKON JUCCOLUAIIH,
nepuoanueckui 3akoH /1. 1. MeHeneeBa, 3aK0OH COXpaHEHUS MacChl BEUIECTB, 3aKOH COXPAaHECHUS
U TIPEBpAIICHUS SHEPTUU MPU XUMUYECKUX PEAKIHUAX ), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK
XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIKAI[ME B OCHOBE MOHUMAaHUS IPUUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SIBJICHUM, (DaKTOJIOrMUECKHUE CBEJCHHS O CBOMCTBAX, COCTAaBE, MOTYYCHUU U
0e30MmacHOM MCIOJIb30BAaHUU BAKHEUIITUX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
JIeATEIbHOCTH YEJIOBEKA;

3) cihopmuposannocme ymeHul 6bia6151Mb XapaKTEPHBIC IPU3HAKU IOHITHH, YCMAHAGIUBAMb UX
B3aUMOCBSI3b, UCNOIb308aMb COOTBETCTBYIOIINE MMOHATHS IIPU ONMCAHUN HEOPraHUYECKUX BELIECTB
U UX MPEBPALCHUN;

4) chopmuposanHocms yMeHull UCNOIb3068aMb XUMUYECKYI0 CHMBOJIMKY ISl COCTaBJICHUS
(dbopMyJ1 BELIECTB U YpaBHEHUN XUMHUUYECKUX peakLuii; cuctemarnyeckyro HoMmeHnkinatypy (IUPAC)
U TpUBUAIbHBIC HA3BaHUS OT/ICIbHBIX HEOPraHMYECKHUX BEIIeCTB (yrapHbI Ta3, YrIeKUCIbIN ras,
aMMUaK, raméHasi U3BeCTh, HeraméHas U3BeCTb, MUThEBAs COJIA, TUPUT U JIp.);

5) cghopmuposannocme ymenuii onpedensimes BaICHTHOCTh U CTEMEHb OKUCICHUS XUMHYCCKUX
3JIEMEHTOB B COEAMHEHUSIX PA3JIMYHOTO COCTAaBA; BUJI XMMHUECKOH CBSI3U (KOBaJICHTHAs, HOHHA,
MeTaJuInuecKasi, BOJIOPO/IHAsA) B COEAMHEHUSX; TUI KPUCTAIUNIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aATOMHasl, MOJIEKYJISIpHas, HOHHAs, METAJUIMUECKasi); XapaKTep CPe/ibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEAMHEHU;

6) cihopmuposannocme ymenuil ycmanagaueams MPUHAISKHOCTh HEOPTAHUIECKUX BEIIECTB 110
UX COCTaBY K OMPEJEIEHHOMY KIIacCy/Tpymie coeMHeHH (ITPOCThIE BEIIECTBA — METAJIBI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpPHBIE THAPOKCHIBI, COJIH);

7) cchopmuposannocms ymeHuil packpvléams CMbICI nieproandeckoro 3akona J[. . Menzeneena
U JIEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIONIYIO, 0OBSICHUTENIBHYIO U MPOTHOCTUYECKYIO (DYHKITHY;

8) chopmuposannocme ymenuil xapakmepuzosams SMEKTPOHHOE CTPOECHHE aTOMOB XUMUYECKUX
anemeHToB 1—4 niepuonoB [lepuoanueckoii cuctembl Xumudeckux 3neMmenToB /1. 1. Menneneena,
UCIIOJB3Ys TIOHSITHSA «S-, P-, 0-3JIeKTPOHHBIE OPOUTATINY, «IHEPTETUIECKUE YPOBHNY; OOBICHSITDH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX IJIEMEHTOB U UX COCIMHEHUM 110 IEPHOJaM U
rpynnaM [lepuoanueckoit cuctemsl XuMuieckux 3aeMeHToB 1. 1. Menneneesa;

9) chopmuposannocme ymenuil xapakmepuzosams (onucvléams) 00IUE XUMUYECKUE CBOWCTBA
HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB; NOOMEEPHCOamb CyIIECTBOBAHNE IeHETUUECKOI
CBSI3U MEXy HEOPTaHUYECKUMH BEIIECTBAMHU C TIOMOIIBIO YPABHEHHUI COOTBETCTBYIOIITUX
XUMUYECKUX PEaKIni;

10) cghopmuposannocme ymenust kKiaccuguyupoeans XAMHUYECKHE PEAKIIMHU 110 Pa3INIHBIM
MpU3HaKaM (YUCITY M COCTaBYy Pearupyromux BemecTB, TeIoBoMY dPPEKTy peakiinuu, H3MEHEHUIO
CTENEeHe OKUCIIeHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKny, YIaCTHUIO KaTallu3aTropa);

11) cghopmuposanrocme ymenuii cocmaensims ypaBHEHUS PEaKLUil pa3TUUHBIX THIIOB; ITOJHBIC U
COKpamI¢HHbIC YPaBHEHUS PEaKIIMi HOHHOTO OOMEHA, YIUTHIBAsI YCIOBHS, IPU KOTOPBIX ATH
peaklMK UIYT 10 KOHIA;



12) cqhopmuposannocme ymenuil npoeooums peakiivu, MOATBEPKIAIOIINE KAYeCTBCHHBIN COCTaB
Pa3IMYHBIX HEOPTaHMUECKUX BEIIECTB, PACHO3HABAMb OTIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPraHUYECKUX BEILECTB;

13) cghopmuposannocme ymenuil packpvléams CyIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

14) cqpopmuposannocme ymenutl 00wACHAMb 3aBUCUMOCTh CKOPOCTH XUMUYECKOM peakiiu OT
pa3anyuHbIX (PaKTOPOB; XapaKTep CMELIEHUS XUMUYECKOT0 PaBHOBECHSI B 3aBUCUMOCTU OT
BHelHero Bo3zaeiicTBus (mpuniun Jle [llarense);

15) cghopmuposanrnocme ymenuil xapakmepuzosames XAMHUIECKUE MPOIIECCHI, JIEKAIHE B OCHOBE
MIPOMBIIIJICHHOT'O MOJTy4EHUsI CEPHOI KUCIIOThI, aMMHaKa, a TAaKkKe CPOPMUPOBAHHOCTD
npeCcTaBIeHUN 00 OOIMX HAYYHBIX MPUHIIUIIAX U YKOJOTHYECKUX MPOOIeMax XUMHUECKOTO
IIPOU3BO/ICTBA;

16) cghopmuposanrocme ymenuii npogoOUNs BEIMUCICHUSI C HCIIOJIb30BAHUEM ITOHSTHSI
«MaccoBasi J0J1s BEIlleCTBa B PACTBOPE», OObEMHBIX OTHOLICHHUM ra30B MpU XMMHUYECKUX PEaKlnsiX,
Macchl BeLIeCTBA MM 00bEMa ra30B 110 H3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WIH 00BEMY
OJIHOTO M3 YYaCTBYIOIIMX B pEaKIIUU BEUIECTB, TEIIOBOTO 3 deKTa peakiiui Ha OCHOBE 3aKOHOB
COXpaHEHHsI MAaCCHI BEIIECTB, IPEBPAILICHHUS U COXPAHEHHUS YHEPTUH;

17) cghopmuposanrnocme ymenuii cobmodams npasua NOIb30BAHKUSI XUMHUUECKON MTOCYI0U U
n1abopaTOpHBIM 000pPYIOBaHHEM, a TAK)KE MIPaBUiIa OOPAICHHS C BEIECTBAMU B COOTBETCTBUH
C MHCTPYKIIMSIMH 110 BBIMOTHEHUIO TA0OPATOPHBIX XUMHUYECKHUX OIBITOB;

18) cghopmuposannocme ymenuii nianupoeams u bINOIHANb XAMHUYECKUN SKCIICPUMEHT
(paznoskeHue MepoKCuaa BOAOPO/Ia B MPUCYTCTBUH KaTallu3aTopa, ONpeielieHHe Cpelibl paCTBOPOB
BEIIIECTB C MOMOIIBIO YHUBEPCATHHOTO HHIMKATOPA, BIUSIHUE PA3IHIHBIX (DAKTOPOB HAa CKOPOCTh
XUMHUYECKON peaKIiu, PeaKkIli HOHHOTO0 0OMEHa, KaYeCTBEHHbIE peaKINK Ha Cyab(aT-, KapOoHaT-
Y XJIOpHU-aHUOHBI, HAa KATHOH aMMOHHUS; peIIeHUE SKCIIEPUMEHTAIBHBIX 33]1a4 110 TeMaM
«Mertamnei» u «HemeTannsl») B COOTBETCTBUU C MPaBUIIAMH TEXHUKU OE€30MaCHOCTH IIPH
oOpaleHuu ¢ BEIIECTBAMHU U JaOOPaTOPHBIM 000PYIOBAHUEM, NPeOCmasiamy Pe3yIbTaThl
XUMHYECKOT0 IKCIIepUMeHTa B (hopMe 3allicu ypaBHEHUN COOTBETCTBYIOUINX PEAKIUI U
@opmynuposeams BEIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

19) cihopmuposannocme ymeHutl Kpumuyecku aHAIU3UPOSAMb XUMHIECKYIO HH(POPMAIIUIO,
MoJIy4aemMyro U3 pa3Hbix uctounukos (CMU, Untepuer u np.);

20) cpopmuposanrnocms ymenuti cobarodams npasguia SKOJOTUUECKH 11EIeCO00Pa3HOro
MOBEJICHHS B OBITY M TPYAOBOH JESITEILHOCTH B IETISTX COXPAHEHHS CBOETO 3/I0POBbBSI U
OKpY’Karollel IpupoaHOI cpelibl; 0CO3HABATh OMACHOCTh BO3/IEHCTBHSI HA )KUBbIE OPTaHU3MBI
OTpeIeIEHHBIX BEIIEeCTB, MOHUMas cMbich nokazarens [1K, noscuams Ha mpumepax crocoObl
YMEHBIICHUS U MPeIOTBPAILEHHs UX BPEJAHOTO BO3JCHCTBUS HA OpPraHNW3M YeJIO0BEKa;

21) nns oOyyarouxcs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3710POBbsI: YMEHUE IPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/1aX MO3HAHMS BEIIECTB M XUMUUYECKHUX SIBJICHUM;

22) it cnenbiX U CIaboBHASIINX 00YJArONIUXCsI: YMEHHE UCTIOIB30BaTh peilbe()HO TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu Xumuyeckux Gopmyt.



4. OnucaHue y4eOHO-MeTOAUYECKOT0 H MAaTEPHATbHO-TEXHHYECKOT0 00ecnevyeHus
o0pa3oBaTeIbLHOIO Mpoiecca

®denepanbHas padouas mporpamMma cpeaHero oomero oopazosanus mo xumuu 10-11 kimaccel 60a30BbIi
ypoBeHb. Paspaborana ®enepanbHbIM TOCYIApPCTBEHHBIM OFOJDKETHBIM HAyYHBIM YUIPEKICHHEM

«MlHCTHUTYT CTpaTeruu pa3BuTHs oopazoBanus», 2023 1.

YMK «Xumusg. 10 kiaace»

Xumus. 10 knacc (aBropst O.C.I'abpuensn, U.I'.Octpoymos, C.A.CnankoB). - M.: [Ipoceenienne, 2022.

YMK «Xumus. 11 kiaace»

Xumus. 11 knacc (aBropst O.C.I'abpuensn, U.I'.Octpoymos, C.A.Cnankos). - M.: [Ipocsenienune, 2022.



