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COILEPKAHUE YYEBHOI'O IPEJIMETA

Conepxanue o0yuyenus B 10 kiacce.

Oprannyeckasi XuMms.

TeopeTnyeckune 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer © 3HaueHHWE OPraHUYECKONW XUMHHM, MPEACTABICHUE O MHOrooodpasuu
OPraHU4YeCKUX COCTUMHECHUMU.

DJEeKTPOHHOE CTPOCHHE aToMa YIJepo/a: OCHOBHOE H BO3OYKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMa yriaepoja. XUMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl nepekppIBaHUsI aTOMHBIX OpOUTanel, 6- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3e€ll B MOJIEKYyJax
oprannyeckux BemiecTB. [lonsiTne o cBOOOHOM panukaie, Hykiaeohuie u deKTpodue.

Teopust cTpoeHust oprannyeckux coeavHeHuid A.M. byriepoBa u coBpeMeHHBIE
MIPEJICTaBJICHMS O CTPYKTYPE MOJIEKYI. 3HaUeHHE TEOPUH CTPOCHUSI OPTraHUYECKUX COEANHEHUN.
MounekynspHble U CTpYKTypHble QopMyiabl. CTpykTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BEpHyTas, COKpaIIEHHAs, CKEJIETHAS.

N3omepus. Buasl n3oMepun: CTpyKTypHas, IpOCTPAHCTBEHHAS.

OnexTpoHHbIe 3G (EeKThl B MOJEKyJIaX OpPraHMYEeCKUX COCAMHEHUH (MHAYKTHUBHBIM U
MEe30MEPHBIN Y3PPEKTHI).

[IpencraBnenne o  kiaccupuKaluMu  OpraHMYecKux  BemiecTB. [loHsiTHE 0
¢byHkuuoHansHOM  Tpynme.  ['omonorus.  ['omonormyeckue — psiapl.  CucremaTudeckast
HOoMeHKnatypa opranuyeckux coenuHeHuil (IUPAC) u TpuBHManbpHble Ha3BaHUS OTAEIBHBIX
MpeICTaBUTENEH.

OcobenHoctn u  Kiaccuukanus  OpraHMdeckux  peakiuid.  OKHCIUTETBHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMHUHU.

OKCIIEpUMEHTAIIBHBIE METOABI U3y4EHHS BEUICCTB M UX MPEBPALICHUN; 03HAKOMIICHHUE C
oOpa3liaMu OpraHMYeCKUX BELIECTB U MaTepHUalaMu Ha MX OCHOBE, OMBITHI 110 IMPEBPAILEHUIO
OpPraHWYECKUX BEIIECTB TMpU HarpeBaHuu (IUIaBjeHUE, OOYIJIMBAaHWE W  TOPEHHUE),
KOHCTPYMPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKHUX BEIIECTB.

YrieBoaopoabl.

Ankanbl. ['oMonoruueckuii psit ajakaHoB, oOmas GopMyina, HOMEHKIATypa W MU30MEpHsL.
DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYI alKaHOB, Sp3-THOpPHUAM3AIMA ATOMHBIX
opburaneit yriaeposa, 6-cBa3b. OU3MueCKue CBOMCTBA AJIKAHOB.

XVMHYECKUE CBOMCTBA AJIKAHOB: PEAKIIMY 3aMEILECHUS, U30MEPU3aLUH, JETHIPUPOBaHMUS,
LUKIIM3aLN1, TUPOJIN3a, KPEKUHTa, TOPEHMUSL.

Haxoxnenue B npuposae. CriocoObl MOJMy4eHUs U IPUMEHEHUE aJTKaHOB.

Huknoankansl. OOmas Gopmyina, HOMeHKIaTypa U uzomepusi. OCOOEHHOCTH CTPOEHUS U
XUMHUYECKUX CBOMCTB MajblX (LMKJIONPOMNAH, MHUKIOOyTaH) W OOBIYHBIX (LIMKIOTIEHTAH,
LIUKJIOreKCaH) UKI0aaKaHoB. CrocoObl NOTy4YeHUs U IPUMEHEHUE IUKIOAIKAHOB.

Aunkensl. ['oMosiornueckuil psj ajakeHoB, o0mas popMmynna, HOMEHKIATypa. DJIEeKTPOHHOE
U T[POCTPAHCTBEHHOE CTPOEHHE MOJIEKY] aJKEHOB, SP>-TUOPHIM3ALMsA ATOMHBIX OpOHWTaei
yriepoja, 6- U m-cBsi3u. CTpyKTypHast U reomeTpuueckas (Iuc-TpaHc-) uzomepus. dusznueckue
CBOMCTBA AJIKEHOB.

XVUMHYECKHE CBOMCTBA: pEaKLUU IPUCOCIAUHEHUS, 3aMEIICHUS B O-TIOJIOXKEHHE IIPH
JBOMHOM CBS3M, NOJMMeEpu3auuu M okucieHus. IIpasuno MapkoBHukoBa. KauecTBeHHBIE
peakuuu Ha IBOMHYIO CBA3b.

CrniocoObl mosryyeHHs U IPUMEHEHUE alTKEHOB.

Ankamuensl.  Knaccudpukanms — ankaaueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE).
OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS U XMMHUYECKHX CBOMCTB COMNMpPSDKEHHBIX TUEHOB, 1,2- H



1,4-npucoenunenue. Ilonmumepusanust CONpspKEHHBIX AueHOB. CrocoObl THOJMyYeHUS W
IIPUMEHEHHE AJIKAAUEHOB.

Ankunbl. ['oMonOTHYecKHid psJl aTKUHOB, 00IIast popMyia, HOMEHKIATYpa W U30MEPHSL.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYN AJIKUHOB, SP-THOpUIM3allusl aTOMHBIX
opOuTaineit yriepojaa. u3ndeckue CBONCTBA AIKHHOB.

XUMHUYECKUE CBOMCTBA: PEAKLUMUU IPUCOEIUHEHUS, IUMEpPHU3alUU U TpUMEpHU3ALUH,
okucineHusa. KucCnoTHble CBOMCTBAa aJKMHOB, MMEIOIIUX KOHLEBYHD TPOMHYIO CBS3b.
KauecTBeHHBIE peakMi HA TPOMHYIO CBS3b.

CriocoObI osTyYeHHs 1 TPUMEHEHHE AJIKUHOB.

Apomaruyeckue yrieBoaopoabl (apenbl). ['omonornueckuit psa  apeHoB, oO1mas
¢dbopmyna, HOMEHKIIATYpa U U30MEpHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYIIBI
6en3oina. duznueckre cBOCTBAa apeHOB.

XuMHYecKue CBOMCTBAa OEH30JIa U €ro rOMOJIOTOB: PEaKIIUU 3aMelIeHUs] B OE€H30JbHOM
KOJIbIIE U YIJIEBOJAOPOJHOM paguKajie, peakuMH MPUCOEAUHEHHUS, OKUCIEHHE TI'OMOJIOTOB
oensomna. [IpencraBnenrue 00 OpUEHTUPYIONIEM JCHCTBUU 3aMECTUTENCH B OEH30JbHOM KOJIBIIE
Ha MpUMeEpPEe AKUIIBbHBIX PaJIMKaIoB, KapOOKCUIBLHOU, TUAPOKCHUIIBHOM, aMUHO- M HUTPOTPYIIIIBL,
aTOMOB T'aJIOTE€HOB.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB cTupoa. [lommmMepusarus cTupoa.

CriocoOblI ostydeHus: 1 IpUMEHEHNE apoOMaTHUECKUX YTII€BOAOPOIOB.

[Ipupoausiit ra3. Ilonyrueie HedTsHBIE ra3pl. Hed1h u e€ nmpoucxoxnenue. KameHHbii
YTOJIb ¥ TIPOJIYKTHI €T0 MepepadoTKH.

CriocoObl mepepaboTku He(pTH: MeperoHka, KPeKUHT (TepMUYECKUH, KaTaIUTHYECKU),
pudopmunr, nuponus. IIpoaykTel nepepaboTku HeYTH, HX NPUMEHEHHE B MPOMBIIIJICHHOCTH U
B OBITY.

['eHeTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJacCaMy yIrJIEBOJAOPOJIOB.

DIEKTPOHHOE CTPOEHUE TAJOTECHIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakiuu 3amernneHus
rajoreHa Ha THJIpOKcorpymmy. JlelicTBHE Ha TajOreHNpPOU3BOJHBIE BOJHOTO M CIMPTOBOTO
pacTBopa menoun. BzaumoaencTBiue AUraJoreHAIKAHOB C MarHueM Y IUHKOM. Vcronbs3oBaHue
raJIOTeHIIPOU3BOIHBIX YIJIEBOJOPOIOB B OBITY, TEXHUKE U IPU CHHTE3€ OPraHUYEeCKHX BEIIECTB.

OKCIEPUMEHTAIbHBIE METOJAbl M3YYEHHsI BEIIECTB M HUX MPEBpPALICHUI: HU3Yy4YECHHE
(buznyecKux  CBOMCTB  YIIIeBOJOPOJIOB  (pacTBOPUMOCTb),  KAYECTBEHHBIX  PEAKIIHii
YTJIEBOJAOPOJIOB PA3IMYHBIX KJaccoB (oOecuBeurnBaHne OPOMHOM WM MOJHOW BOJBI, pacTBOpa
IIepMaHraHaTa Kajus, B3aWMOJECHCTBHE AaUETWIEHAa C aMMHAYHBIM pacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApYKEHHUE Yriepoja W BOJIOPOJa B OPraHUYECKUX BEIIECTBAX,
MOJIyueHUE ATHJIEHA W H3y4YEHHE €ro CBOMCTB, O3HAKOMJIeHHE C Kosuekuuamu «Hedts» u
«Yromp», ¢ oOpa3uamMu IUIaCTMAacC, KaydyKOB H PE3UHBI, MOJCIUPOBAHHE MOJIEKYI
YII€BOJOPOJOB U rajJOreHIIPOU3BOAHBIX YIII€BOJOPOAOB.

Kuciaopoacoaep:kamme oprannyeckue coeiMHeHHU.

[IpenenbHble onHOATOMHBIE crUPThl. CTpoeHHE MOJEKyn (Ha MpUMepe MeTaHola U
sTaHona). [omonormueckuii psig, obmas Qopmyna, H30OMepUs, HOMEHKJIATypa u
knaccudukanus. dusnueckue CBOMCTBA MpENENbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHbie
CBSI3M MEXKy MOJIEKYJIAaMU CIIUPTOB.

XVWMHYECKHE  CBOWCTBA:  PEAKIUM  3aMEIEHUs,  JACTHApaTallud,  OKHCIICHUS,
B3aUMO/JICHICTBUE C OPraHUYECKUMU U HEOPraHMYECKUMU KucioTaMu. KauecTBeHHas peakius Ha
OJIHOATOMHBIE CIUPTHI. J[efiCTBHE 3TaHOJNA M METaHOojJa Ha OpraHu3M uesnoBeka. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

IIpoctele »dupsl, HOMeHKNaTypa u u3oMepus. OcoOeHHOCTH (PU3HYECKUX "
XMUMHMUYECKUX CBOMCTB.

MHOroaToOMHBIE CHUPTHI — STHWICHIVIMKONb U TIMUEpUH. DU3NUEeCKHEe U XUMUYECKUE
CBOMCTBA: pEakLUUU 3aMEIICHUs, B3aUMOACWCTBHE C OPraHUYEeCKMMH U HEOPTaHUYECKUMU
KHCIIOTAMM, KayeCTBEHHAs pEeaklys Ha MHOTOAaTOMHBIE CHUPTHL. JleficTBME Ha OpraHusMm



yenoBeka. CriocoObl MoJy4eHNs U MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHe MOJIEKYIIbI, B3aUMHOE BJIMSHUAE THIPOKCOTPYIIIBI M OEH30JIbHOTO sJIpa.
®dusnueckue cpoiictBa (peHoma. OcoOOEHHOCTH XMMHUYECKHX CBOMCTB (enosa. KauecTBeHHBIE
peakiuu Ha (enon. ToxcuunocTh (heHonma. CrocoObl TMONMY4YeHHS U TpUMEHeHue (eHoa.
®enonopmanbaeTUAHAS CMOJIA.

KapOoHunbHble COEOUHEHMS] — albAETHAbl M KETOHBl. OJEKTPOHHOE CTPOEHHE
KapOOHMIBHOW rpymmbl. ['OMOJOTHYecKHe psAasl albAETHI0B M KETOHOB, oOmas Qopmyrna,
n30MepHs U HOMeHKIatypa. @usnueckue CBOMCTBA allbJIETUI0B U KETOHOB.

XUMHUYECKUE CBOWCTBA ajbJETHIIOB M KETOHOB: peakiuu mnpucoeanHeHus. OKuCIeHne
QJIBJICTH/IOB, KAUeCTBEHHBIC peakuuu Ha anpiaeruabl. CrocoObl MONydyeHHs W TpUMEHEHHE
QIIBJICTU/IOB M KETOHOB.

OAHOOCHOBHBIE TpeeNbHbIE KapOOHOBbIE KHUCIOTh. OCOOEHHOCTH CTPOEHUSI MOJEKYI
KapOOHOBBIX KHCIOT. M3omepuss m HomeHkinarypa. dusmueckue CBOICTBa OJHOOCHOBHBIX
MpeIeNbHBIX KapOOHOBBIX KHCIOT. BOJOpOAHBIE CBS3M MEXAYy MOJIEKYJIaMH KapOOHOBBIX
KHCJTIOT.

XUMHYECKHE CBOMCTBA: KUCJIOTHBIE CBOWCTBA, PEAKIUs ITepUPHUKAIUU, PEAKIIUU C
y4acTUEM YIJIEBOJOPOJIHOTO pajuKaia.

Oco0eHHOCTH CBOICTB MYpaBbHUHOU KUCIIOTBI.

[onsiTne 0 MPOU3BOIHBIX KaPOOHOBBIX KUCIOT — CIIOXKHBIX d(pupax.

Muoroo6pa3ue KapOOHOBBIX KHCIOT. (OCOOCHHOCTH CBOWCTB HEMPENCNbHBIX U
apoOMaTHYeCKHX KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX KHCIOT, THIPOKCHKAPOOHOBBIX KHCIIOT.
[IpencraBuTenn BBICIIMX KapOOHOBBIX KHCJIOT: CTEAapWHOBAs, MAJbMUTHHOBAS, OJICHHOBAsS
KUCJIOTHI. CrOCOOBI MOTyYeHUsT U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. ['omosorudeckuii ps, oomas Gopmysna, H30MEpUsT U HOMEHKJIATypa.
Du3NYECKNEe U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U IIEJIOYHOM Cpee.

Kupsei. Ctpoenue, Gpu3nvecKkue U XUMHYECKHE CBOMCTBA KUPOB: THAPOIU3 B KHCIION U
iesioyHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HETPEAETbHBIX KUPHBIX
KUCHO0T. JKUpsl B IPUPOIE.

MBLT4 KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHUE.

OO6mass xapaktepucTuka yriaeBoaoB. Kiaccudpukauus yrieBogoB (MOHO-, AU- |
MOJINCAXaPHIbI).

Monocaxapuabl: Ioko3a, Gpykrosa. duznueckrue CBOWCTBA U HAXOXKICHUE B MPHUPOJE.
doTocHHTES.

XUMUYECKHE CBOMCTBA TJIIOKO3bI: PEAKIMU C YYaCTUEM CIHPTOBBIX U albICTUIHOU
TpyII, COUPTOBOE U MOJOYHOKHCIOEe Opokenue. lIpuMeHeHue TIIIOKO3bl, €€ 3HAYCHHE B
KU3ZHEJEATEIIbHOCTH OpPraHu3Ma.

Jucaxapunel: caxaposa, MaibTo3a. BoccTaHaBnuBawIMe ¥ HEBOCCTAHABJIMBAIOIIHME
mucaxapunsl. ['uaponus qucaxapunoB. HaxoxaeHue B Ipupoe U MpUMEHEHUE.

[Tonucaxapuapl: Kpaxmai, TIUKOTEH U 1eso03a. CTpoeHne MakpoMOJIeKysl Kpaxmara,
[JIMKOTeHa W IeJUTono3bl. Du3nueckue CBOMCTBA Kpaxmajaa M IEJUTI0NI03bl. XUMHUYECKHe
CBOMCTBa Kpaxmaja: THUApPOJIM3, KAYeCTBEHHas peakius ¢ HOJOM. XHUMHUYECKHE CBOMCTBa
LEJITF0JIO3BI: THAPOJIN3, MOJydeHne 3pUPOB 1euT0103bl. [IoHsATHEe 00 HCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

DKCTepUMEHTAIbHBIE METO/IbI M3YYEeHHS BEIIECTB M UX MPEBpAICHHI: pacTBOPUMOCTD
pPa3NMYHBIX CHOUPTOB B BOJE, B3aMMOJCHCTBHE 3TaHONA C HATPUEM, OKHCIEHHE ATHUIIOBOTO
CUpTa B ajbJETH] Ha PACKAICHHOW METHOW MPOBOJIOKE, OKUCICHHE HTUIIOBOTO CIHpTa
JUXPOMATOM Kaius (BO3MOXKHO MCIOJB30BaHNUE BUACOMATEPHUATIOB), KAUYECTBEHHBIE PEaKIIMU Ha
anpaerusl (¢ ruapokcunom auammuncepedpa(l) u ruapoxcuaom meau(ll)), peakuus riumepuHa
¢ rugpokcusiom Meau(Il), Xxumuueckue CBOWCTBA pacTBOpa YKCYCHON KHUCJIOTHI, B3aUMO/IeHCTBUE
pacTBopa TIoKo3bl ¢ ruapokcuaom menu(ll), B3anmoneiicTBue kpaxmaia ¢ MOJOM, pelleHue
AKCMEPUMEHTATBHBIX 33/1a4 10 TeMaM «CrupThl U (enonby, «KapOoHoBbie KHCTOTH. CI0XKHBIC



3pHUPB».

A3oTcoep:xaniue OpraHudeckue coeJuHeHusl.

AMUHBI — OpraHMYeCKHE TPOU3BOJHBICE amMMuaka. Kiiaccupukanus aMHHOB:
anmudaruyeckue U apoMaTHUECKUE; NIEPBUYHBIC, BTOPUYHBIC U TpeTudHble. CTPOSHUE MOJICKY,
obmas ¢opmyna, U30Mepusi, HOMEHKJIaTypa U (PU3MYECKHe CBOHCTBA. XMUMHYECKOE CBOMCTBA
anmn(aTHIecKuX aMUHOB: OCHOBHBIC CBOWMCTBA, ATKWIMPOBAHUE, B3aMMOJCHCTBHE TEPBUYHBIX
aAMHUHOB C a30TUCTOM KHCI0TON. CONU aJIKUIIAMMOHHSL.

AHUITMH — TIPEJICTaBUTENIb aMHMHOB apomaTudeckoro psaa. CTpoeHue aHUJIUHA.
B3aumMuoe BiusiHuEe Tpyrinn aToMOB B MOJieKyine aHuinHa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB
anuinHa. KayecTBEeHHbIE peakIuy Ha aHWJIHH.

CriocoObl TIONyYeHHST U MPUMEHEHHE annpaTuieckux aMuHOB. [loydeHue aHuWIMHA U3
HUTpOOEH3071a.

Amunokucnotel. Homenkmarypa u wusomepusi. OTaenbHblE TPEACTaBUTETH o-
AMHUHOKHUCIIOT: TJIMIWH, alaHuH. PU3NYECKUEe CBOKWCTBA aMHUHOKHUCIOT. XMMHUYECKUE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEPHBIX OPraHUYECKUX COCAMHEHUH, peakiys TMOJMKOH/IEHCAINH,
00pa3zoBaHUe MENTUIHON CBsI3U. buosormdeckoe 3HaUYeHHE aMUHOKHUCIOT. CHHTE3 M THAPOJIN3
TIETITU/IOB.

benku kak mpupoanHpie monuMmepbl. [lepBuuHas, BTOpUYHAs M TPETHYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: THAPOJIN3, JIEHATYpalus, KaueCTBEHHbIE pEakluu Ha
OenKu.

DKCHepUMEHTATBHBIE METOJbl M3YYCHHUs BEIIECTB M WX MPEBPAIICHHUI. PacTBOPEHUE
OENKOB B BOJIE, JICHATypallusi OCJIKOB MPU HArpeBaHWH, IIBETHBIC PEAKIIMU Ha OCJIKH, perieHue
OKCIIEPUMEHTAJIBHBIX 337a4 10 TeMaM «A30TCOJEpKAIUE OPraHWYECKHE COCIUHCHHS» U
«Pacnio3HaBaHue OPraHN4YECKUX COCTUHEHUI.

BricokoMoIeKy IS pHBIE COCAUHEHMS.

OCHOBHBIE TOHATHS XMMHH BBICOKOMOJIEKYISIPHBIX COEIMHEHMI: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALMUHU, CpeAHsas MoJIeKylspHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHNN — NOJIMMEPU3AIUs U MOJUKOHICHCAUS.

[TonumepHsbie MaTepHuabl. [Tnactmaccel (MONMUATHUIIEH, MOJIUIIPOTIUIIEH,
MOJIMBUHUIXIIOPUI, MOJINCTUPOJL, MOJINMETHJIMETAKPHJIAT, MOJIMKapOOHATHI,
noyuaTIIIeHTepedTanar). YTuimsanus u nepepaboTKa IIacTUKa.

DnacToMephl: HATypalbHBIH  KaydyK, CHHTETHYECKHE Kayuyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, M30TIPEHOBBIN). Pe3uHa.

Bonokna: HatypanbHble (XJIOMOK, HIEPCTh, MIENK), HICKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

DKCnepUMEHTaIbHbIE METO/Ibl U3YUEHHUS BEUIECTB U UX MPEBPALLECHUN: O3HAKOMJICHUE C
oOpa3uamMu TMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, KaydyKOB, pEIICHHE
9KCIIEPUMEHTAIIbHBIX 3a/a4 110 TeMe «Pacno3HaBaHue IJIaCTMAcC U BOJIOKOH».

Pacuérnbie 3agaun.

Haxoxnaenue MonekynspHOil ¢GopMysabl OPraHUYECKOTO0 COEAMHEHUS [0 MAacCOBBIM
JONISIM  DJIEMEHTOB, BXOJAIIUX B €ro COCTaB, HAXOXKICHHE MOJEKYIIPHOU (HOpMyIbI
OpPraHUYECKOTO COeTUHEHHs 110 Macce (00BEMY) IPOIYKTOB CTOpPaHHMsI, IO KOJINYECTBY BEIIECTBA
(Macce, 00bEMY) TIPOIYKTOB PEaKIMK W/WIM MCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU
(GbopMynbl OPraHMYECKOTO BEIIeCTBA HA OCHOBE €ro XHMMHUYECKHUX CBOMCTB HJIM CIOCOOOB
MOJTY4YEeHUs], ONPEIEICHUE J0IU BbIX0Aa MPOAYKTA PEAKIIMK OT TEOPETUUYECKHA BO3MOKHOTO.

MesknpeaMeTHbie CBS3H.

Peanuzanus MexxnpeaIMeTHBIX CBsI3€d MpU U3y4eHHH opraHnyeckord xumuu B 10 kiacce
OCYILIECTBIISIETCSl 4Yepe3 HUCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK W
MOHSATUN, TPUHATHIX B OTACIBbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO0mue ecTecTBEHHO-HAYUHBbIE TOHSTHS: SIBICHUE, HAYYHBIM (DakT, THIOTE3a, TEOpus,
3aKOH, aHalMu3, CHHTE3, KiaccupuKalus, HAOMOJCHHE, HW3MEpPEHUE, JKCIEPUMEHT, MOJEIb,



MOJETUPOBAHUE.

®dusuka: marepus, aToM, NIEKTPOH, NPOTOH, HEUTPOH, MOJEKYJA, SHEPreTUYECKUU
yYpOBEHB, BEIIECTBO, TEJO, 00BbEM, arperaTHOE COCTOSHUE BEIIeCTBA, (PU3MYECKHE BEIWYHHEI,
€IMHUILIBI H3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opraHusM, 3KocucreMa, ouocdepa, MeTab0IM3M, HACIECICTBEHHOCTb,
aBTOTPO(HBIA M TeTepOTPODHBIM THUN MUTaHUsA, OpoxkeHWe, (HOTOCHHTE3, JIbIXaHUE, OCNKH,
YTIICBOJIBI, )KUPBI, HYKJICHHOBBIE KACIOTHI, (DEPMEHTHI.

I'eorpadust: moye3HpIe UCKOTIAEMBIE, TOTUIUBO.

TexHoJOTHSI: TUINEBBIE MPOAYKTH, OCHOBBI PAIlMOHATHHOTO TUTAHUS, MOIOIIUE
CpeICTBa, MAaTePUAITBI H3 HCKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.

Conepxanue o0ydyenus B 11 kiacce.

OO0uiasi ¥ Heopranu4veckast XuMmsl.

TeopeTrudeckne 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN JIeMeHT. M30TorbI.

CrpoeHue 31eKTPOHHBIX 000JI0UYEK aTOMOB, KBAHTOBBIE UHCIA. DHEPTETUYECKHE YPOBHU
U moaypoBHH. AToMHbIe opOuTanu. Knaccudukaims Xumudeckux sjaeMeHToB (s-, p-, d-, f-
aneMeHThl).  PacmpeneneHue  2JEKTPOHOB MO aTOMHBIM — OpOUTasIM.  DJIEKTPOHHbBIE
KOH(PUTYpallM aTOMOB DJIEMEHTOB TEPBOIO—4YETBEPTOTO TEPHOJOB B OCHOBHOM u
BO30Y)XIEHHOM COCTOSTHUH, DJIEKTPOHHBIE KOH(MUTYpAIIMTH HOHOB.

DIIEKTPOOTPUIIATETBHOCTb.

[lepmognueckuit  3akoH u llepuogmyeckas cucremMa XMMHUYECKHMX  DIIEMEHTOB
J.N. Mengaeneea. CBsA3b nepuoanveckoro 3akoHa u llepronnyeckodl CUCTEMbl XMMHUYECKUX
3JIEMEHTOB C COBPEMEHHOW TE€OpHEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB
XMUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX M CJOXKHBIX BEIIECTB MO Tpynmam M
nepuojiaM. 3HaueHue nepuoandeckoro 3akona .M. Menneneena.

XuMHu4ueckasi CBA3b. BHUIIbI XUMHUECKOW CBSI3U: KOBAJIECHTHAs, HOHHAs, METaJUIMYECKasl.
Mexanu3mbl 00pa3oBaHMsl KOBAJIGHTHOW CBsI3M: OOMEHHBIM W JOHOPHO-AKIENTOPHBIA. DHEPrUs
u nnuHa cBs3u. [lonsspHOCTh, HAaPAaBIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOU CBs3U. KpaTHble
cBs3u. Bonopoanas cBsA3b. MeXMOIEKYIAPHBIE B3aUMOACHCTBUS.

BasleHTHOCTP M BaJ€HTHBIE BO3MOXXHOCTH AaTOMOB. CBSI3b AJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX T€OMETPHYECKHM CTPOCHHEM (Ha MpUMEpe COEAMHEHUN SJIEMEHTOB BTOPOTO
nepuoa).

[IpenacraBnenne o0 KOMIUIEKCHBIX coeIMHEHMsX. (CoCTaB KOMIUIEKCHOTO HWOHa:
KOMILJIEKCOOOpa3oBarenb, JUTaHIbl. 3HAuU€HUE KOMIUIEKCHBIX coeauHeHud. I[lonsatue o
KOOPAMHAIMOHHOW XUMUHU.

BemectBa MOJIEKYASPHOTO M HEMOJEKYJISAPHOIO CTPOEHUS. THUIBI KPUCTALTMYECKUX
PEIETOK (CTPYKTYp) U CBOICTBA BEILIECTB.

[lonsitne o npucnepcHbix cuctemax. McrtuaHble pacTBOpbl. CrocoObl BBIpAKEHUS
KOHIIEHTPALIMU PacTBOPOB: MAaccoBas J0Ji1 BELIECTBA B PAacTBOPE, MOJIAPHAs KOHLIEHTPALHUSL.
HacepiienHbie 1 HEHACHIIIEHHBIE PACTBOPbI, PACTBOPUMOCTh. KpucTamioruaparsl.

Knaccudukaius 1 HOMEHKIATypa HEOPraHMUYECKUX BEIIeCTB. TpUBHANBbHBIC HA3BAHUS
OT/ENbHBIX MPEICTaBUTEICH HEOPIraHUUECKUX BEIIECTB.

Knaccudukanus XUMUYECKUX pEakIii B HEOPraHMYECKOW M OPraHUYeCKOW XHMHH.
3aKOH COXpaHEHHUsI MacChl BEHIECTB; 3aKOH COXPAHEHUsS M MPEBpAllCHUs SHEPruu  IpuU
XUMHUYECKUX peakuusx. TeraoBble 3(QexkTsl XuMuyYecKkux peakiuil. TepMmoxumuueckue
ypaBHEHHUSI.

CKOpOCTh XUMHUYECKOH peakiuu, €€ 3aBUCUMOCTD OT Pa3IMYHBIX (PakTOpoB. [ OMOreHHbIE
U rereporeHHble peakunu. Katanus u kataam3aTtopsl.

OO6paTtumbie U HEOOpaTUMBIE peakiuu. XUMHUECKOoe paBHOBecue. DaKkToOpbl, BIHSIONINE



Ha MO0JIOKEHHUE XUMHUYECKOTO PAaBHOBECHS: TEMIIEpaTypa, IaBICHUE W KOHLIEHTPAIUU BEUIECTB,
ydacTByOmuX B peakuuu. [Ipunnun Jle [larense.

Onexrponutnueckass auccorpanua. CunbHple W crnadble  37eKTpoiuThl. CTeneHb
muccormanuu. Cpefa BOJHBIX PAcTBOPOB: KHUCIOTHasA, HEWTpasbHas, mienouHas. BomopoaHbii
noxka3zatens (pH) pactBopa. ['maponus coneii. Peakiumu nonnoro oomMena.

OKHCIIUTENEHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okuciaeHus. OKUCIUTENb |
BOCCTaHOBUTENb. [Iporiecchl OKHCIEHHMsT W BOCCTaHOBJICHHS. BakHeiime OKUCIUTETH U
BOCCTAHOBUTENU. METO 1 AIEKTPOHHOTO Oananca. DJIEKTPOIU3 PaCTBOPOB U PACILIABOB BEIIECTB.

DKCHEepUMEHTAIbHBIE METOJbl WM3Y4YCHHUS BELIECTB U WX MPEBPALICHUN: Pa3JIOKEHUE
MEePOKCUJa BOJOPOJAa B MPHUCYTCTBUU KaTalW3aTopa, MOJEIH KPUCTALIMYECKUX PEHIETOK,
MPOBEACHUE pEaKIUi HMOHHOTO OOMEHAa, OIpeACNICHUEe Cpeabl PACTBOPOB C IOMOIIBIO
WHJIMKATOPOB, M3YYCHHUE BIIMSIHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKinu U
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

Heoprannueckasi xumus.

[Tomoxenne HemeramnoB B Ilepuoanueckod cucTeMe XHUMUYECKUX DJIEMEHTOB
J.1. MenpeneeBa 1 0COOEHHOCTH CTPOCHHS MX aTOMOB. DU3MYECKHE CBOWCTBA HEMETAJIOB.
AmtoTponusi HeMeTaIoB (Ha IpUMEpPE KUCI0poa, cephl, hochopa u yrieposa).

Bonopon. INonydenne, ¢puznueckre 1 XUMHUYECKHE CBOMCTBA: PEAKIIMU C METaUIaMH U
HEMETaJUIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ Mapuabl.

l"anorensr. Haxoxxaenne B mpupoje, CocoObl MomydeHus, GU3NIECKUe WU XUMUUYECKHE
cBoiicTBa. ["asioreHoBoOpOIbl. BakHelmme KHUCIOPOACOEpKAIIUE COCTUHEHUS! TaJOTEHOB.
JlaGopaTopHbIE W MPOMBIIIJICHHBIE CIIOCOOBI MOMYYeHUsI rajJoreHoB. [I[puMeHeHne rajJoreHoB u
WX COCTMHECHUM.

Kucnopon, o3oH. JlabopaTopHble W MPOMBIIIICHHBIE CHOCOOBI MOJyYEHHUS KHCIOPOJa.
®usznueckue MW XMMHYECKHE CBOWCTBA M IPUMEHEHHE Kuciaopoia U o030Ha. Okcuipl U
MIEPOKCH/IBI.

Cepa. HaxoxneHue B Tpupoae, CHOCOOBI MoOJydyeHUs, (pu3nMueckue u XUMUYECKUE
cBorictBa. CepoBosopon, cynbbuasl. Oxcup cepsi(I1V), okcuna cepoi(VI). Ceprucras u cepHas
KHCJIOTBI U X coiau. OCOOCHHOCTH CBOWMCTB CEpHOM KHCIOTHL I[IpumeHeHue cepbl U €&
COEIUHEHU.

A3zoTr. Haxoxzaenue B mpupojie, CHocoObl MoiyuyeHus, (pusnmueckue M XUMHUYECKUE
cBoiicTBa. AMMHaK, HUTpuAbl. OKCUIbl a30Ta. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
OcoOEHHOCTH CBOWCTB a30THOM KHCIOTHI. [IpHMeHEeHHe a30Ta W €ro COeIMHEHMH. A30THBIC
yaoOpeHwusl.

®ochop. Haxoxaenue B mpupoje, cnocoObl MOMydeHUs, GU3MUecKue U XUMHUYECKUE
cBoiictBa. ®ochuabl u ¢ochun. Oxcunsl Qocdhopa, dochopHas kuciora U e€ CONH.
[Tpumenenue ocdopa u ero coenunenuit. DochopHsie ynoopeHUs.

VYrnepon, HaxokaeHue B mpupoie. AIIoTponHble Momubukanuud. Duszndyeckue U
XMMHUYECKHUE CBOMCTBA MPOCTHIX BEHIECTB, 00pa3oBaHHBIX yriepogom. Oxcup yriaepoaa(ll),
okcua yriepoaa(lV), yronpHas kuciaora u €€ coilu. AKTHUBUPOBaHHBIN yroib. lIpuMenenue
MIPOCTHIX BEIIECTB, 00Pa30BAaHHBIX YTIIEPOJIOM, U €r0 COSAMHEHUIA.

Kpemuuii. Haxoxaenue B mpupoje, cocoObl monydeHusl, (Gu3nueckue U XUMHUYECKUE
cBoiictBa. Oxcun kpemuus(I1V), kpeMHUEBas KUCIIOTa, CUIMKATHL. [IpuMeHeHne KpeMHHUs U ero
coenuHeHui. CTEKII0, €ro MoJy4eHue, BUJIbI CTEKIIA.

[lonoxenne wmetasmoB B Ilepuoanyeckoil cucTeMe XMMHUYECKUX  3JIEMEHTOB.
Oco0OeHHOCTH CTPOEHUS DIEKTPOHHBIX 000JI0YEK aTOMOB METaJIIIOB.

OO6mue ¢usnyeckue cBOWCTBAa MeTaloB. [IprMeHeHne MeTaioB B OBITY U TEXHUKE.
CruiaBbl METAJIOB.

DNEeKTPOXUMHUYECKUN P  HampshkeHHd MeramuioB. OOmue crnocoObl  MONy4YeHHs
METAJUIOB: THAPOMETAIIYPrusi, MUPOMETAJUTYPrus, deKTpoMeTamutyprus. [lonstue o koppos3uu
MeTaioB. CocoObl 3aUTHI OT KOPPO3HH.



OOmiast xapakrepuctuka MetauioB [A-rpynmsl Ileproauueckoid CUCTEMBI XUMUYECKUX
aneMeHToB. Hatpuil u xanuii: moimydyenue, GU3NUECKUe M XUMUYECKUE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BELIECTB U UX COCAUHEHUMN.

OO6mas xapakrepuctuka MetayuioB IIA-rpynmnel [leproanueckoil cuCTEMBI XMMHYECKHX
AJIEMEHTOB. MarHuii M KauplMid: MoiydyeHue, (QU3MYeCKHe ¢ XHUMHYECKHE CBOMWCTBA,
MIPUMEHEHHE ITPOCTHIX BEIIECTB U UX coeMHEeHHH. JKECTKOCTH BOJIBI M CLIOCOOBI €€ yCTpaHEHHUS.

AntoMuHMi: nosnyyeHue, GU3NUECKUe U XMMHUUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro COCOUHEHUH. AMMOTEpHBIE CBOMCTBA OKCHAA W THUAPOKCHIA ATIOMUHHS,
TUAPOKCOKOMIUIEKCHI aJIFOMUHMSL.

OOmiass xapakTepucTuka MeTaioB 1nodouHsix noarpynn (b-rpynm) Ilepuonmueckoii
CUCTEMBI XUMHYECKUX IIEMEHTOB.

duznyecknue 1 XUMUYECKHE CBOMCTBA XpoMa U ero coequHeHuil. OKCHIbI U THIPOKCHIbI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarel u Iuxpomarbl, HUX OKHCIUTEJIbHbIE CBOWCTBA.
[Tony4yenue u npuMeHEHUE Xpoma.

@u3nueckue M XUMHUYECKHE CBOMCTBA MapraHiia M €ro coeAuHeHui. Baxuneimmue
coemuaenus: mapranna(ll), mapranna(IV), mapranna(VI) u mapranma(VII). Ilepmanranar kanus,
€ro OKHCIIUTEIbHBIE CBOWCTBA.

DuU3NYECKUE U XUMHYECKHAE CBOMCTBA *keje3a U ero coequHeHnil. OKCHIbl, THAPOKCUIBI
u cosmm xkene3a(ll) u xeneza(Ill). [Tomyuenne u npuMeHeHHe xKene3a M €ro CIUIaBoB.

®u3nyeckue M XHMHUYECKHE CBOMCTBA Meau W €€ coenuHeHud. [lomydeHue wu
IIPUMEHEHHE MEJIU U €€ COCTMHEHN.

[uuk: monydeHuwe, (PU3NUECKHE W XUMHUUYECKHE CBOMCTBA. AMpOTEpHBIE CBOWCTBA
OKCHJa M TUAPOKCHAA LHHKA, TMAPOKCOKOMIUIEKCHI IMHKa. [IpruMeHeHWe HHMHKa U ero
COECIUHEHU.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YyYEHHUS BCIIECTB M HX IPEBPAIICHUN: HW3y4EHUE
00pasroB HEMETa/IOB, TOopeHue cephl, (ocdopa, xkenesa, MarHus B KUCIOPOJE, M3YUYCHHE
KOJUIEKIMM «MeTajulbl ¥ CIUIaBb», B3aMMOJCHCTBHE INENOYHBIX U INEJIOYHO3EMENBHBIX
METAJUIOB C BOAOH (BO3MOXHO MCIOJB30BAaHME BHIEOMATEPUAIOB), B3aUMOJICHCTBUE IIMHKA U
JKeJle3a ¢ pacTBOpaMH KUCJIOT U HIEJIOYEH, KAYECTBEHHBIE PEaKIIMA Ha HEOPraHUYECKUE aHUOHBI,
KAaTHOH BOJOPOJA M KaTHOHBI METAJIJIOB, B3aUMOJECHCTBUE TMAPOKCUIIOB ATIOMHHUSA U LIUHKA C
pacTBOpaMu KHCJIOT U LIEJIOYEH, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3aJ1a4 110 TeMaM «['ajoreHsn»,
«Cepa u e€¢ coeauHeHUs», «A30T U Qochop UM HUX COCOUHEHUA», «MeTaulbl TJIaBHBIX
noArpymnmny, «MeTauibl TOO0YHBIX HOATPYIII».

XuMHus U KU3Hb.

Pounb xumuu B o6ecrieueHNH ycTONYNBOrO pa3BUTHS YeJIOBEUECTBA.

[TonsATHE O HAYYHBIX METOAAX MO3HAHUS U METOJIOJIOTUN HAYYHOI'O UCCIIEIOBAHUS.

Hayunple mnpuHOunel opraHu3alud XHMHYECKOTO NpoM3BOAcCTBA. [IpombliuieHHBIE
crocoObl MOJY4YEeHHUs BaXKHEUIIMX BEIIECTB (Ha IMpHMEpe IPOU3BOACTBA aMMHAKa, CEpHOM
KUCJIOTHI, MeTaHoJ1a). [IpoMblliuieHHbIE CIOCOOBI MTOJIyYeHHs] METAIIJIOB U CIUIABOB. XMMHUYECKOE
3arpsA3HEHUE OKpyXKarolied cpeapl M ero mnocieactsus. Ponb xumum B obecriedeHUu
SHEPreTUYECcKOil 0€30MacHOCTH.

XuMmusa u 3710poBbe 4yenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuna Hcnosib30BaHUA
JIEKapCTBEHHBIX NpenapaToB. Poiab XUMUM B pa3BUTUH MEIULIVHBI.

XUMUS UM OCHOBHBbIE KOMIIOHEHTBI, NHUIEBbIe 100aBKH. Posib xuMuu B obecriedeHun
MUIEBOI 0€30MMacHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beiroBas xumwus. IlpaBuna Ge3omacHoro
WCIOJIb30BAHUS MpenapaToB OBITOBOM XMMHHU B TIOBCETHEBHON KU3HH.

XUMUS B CTPOUTEIBCTBE: BXKHEUIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMmus B celnbcKoM Xo3stiicTBe. Opranndeckrue 1 MUHEpalbHbIe yI00peHus.

CoBpemeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KPACKH, CTEKIIO, KEpaMHUKa.

PacuérHsble 3aaun.



Pacuérbl: Maccel BemjecTBa win 0ObEMa ra3zoB IO M3BECTHOMY KOJHUYECTBY BEILECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) NMPOJIYKTOB PEAKLMH, €CIM OJHO W3 BEIIECTB MMEET IMPHUMECH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa pEaklUu, €CIM OJHO M3 BELIECTB JIAaHO B BUJE pacTBOpa C
ONpPENENIEHHON MAaCcCOBOM JI0JIEd PACTBOPEHHOIO BEUIECTBA, MACCOBOM JOJHM WM MOJISIPHOU
KOHLIEHTpAllMKM BEUIeCTBa B PACTBOPE, JOJU BBIXOJA NPOJIYKTAa PEaKUUU OT TEOPETUUYECKU
BO3MOJKHOTO.

MexnpeameTHbie CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBSA3EH MPH U3y4eHUHU OOIIel U HEOPTaHNIECKOW XUMUH B
11 xnacce ocymiecTBiIsIeTCs Ye€pe3 UCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX IOHITHH,
TaK U MOHATUH, IPUHATHIX B OT/EIbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE MOHSTHS: SIBICHUE, HAaydHbIM (akT, rumoresa, Teopus,
3aKOH, aHalu3, CHHTE3, KiIacCupuKalus, TMEePUOJUYHOCTh, HAOIIOJEHUE, HW3MEpEHUE,
AKCIEPUMEHT, MOJIEb, MOJECITUPOBAHUE.

®duznka: MaTepus, MHUKPOMHUDP, MAKpOMHUpP, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKHM YpOBEHb, BEIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIECTBA, WJICAIbHBI Tra3, (QU3MYECKHEe BEJIUYMHBI, E€IUHMIIBI
U3MEepeHusi, CKOPOCThb, IHEPIHsl, Macca.

buonorus: knerka, OpraHumsM, SKOocuUcTeMa, Ouocdepa, MeraboJM3M, Makpo- U
MUKpPORJIEMEHTBI, OENKU, KHUPBI, YIJIE€BOJbI, HYKIEHMHOBBIE KHUCIOTHL, (DEepMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MOTOK SHEPTHU B IKOCUCTEMAX.

['eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIe, TOTUIUBO, PECYPCHI.

TexHonorus: XuMu4eckasi MPOMBIIIIEHHOCTb, METAJUTYPTHUsl, CTPOUTEIbHBIE MaTEPUATIBL,
CENIbCKOXO3SMICTBEHHOE IPOM3BOJCTBO, IMHILEBas I[POMBIIUIEHHOCTh, (hapMaleBTHYECKast
IIPOMBIIIIJIEHHOCTD, IIPOU3BOJCTBO KOCMETHYECKUX IIpEenapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MATEPHAJIOB, dJICKTPOHHAS IPOMBIILIIICHHOCTh, HAHOTEXHOJIOTUH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMA YYEBHOI'O ITPEIMETA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBHM C CHCTEMHO-ICATEIHHOCTHBIM MOJXOJIOM B CTPYKTYPE JTHYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeIHEro oouero ooOpazoBaHuUs
BbIJICJIEHBI CIIEYIOIINE COCTABIISIOIINE:

— OCO3HaHHE 00YUYAIONTUMUCS POCCHICKON IPaXKTaHCKOW UACHTUYHOCTH;

— TFOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOATEIBLHOCTU U CAMOOTIPE/IEIICHUIO;

— HaJU4Yre MOTUBAIIMU K 0OYUYCHHIO;

— TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIUXCSl PYKOBOJICTBOBATHCS MPUHSTHIMU B
o0111ecTBe NMpaBWJIaMUd U HOPMAaMH TIOBEICHHUS;

— HaJU4YMe TIPABOCO3HAHUS, DKOJIOTHUECKOUN KYIbTYPHI;

— CIOCOOHOCTH CTAaBUTH LIETTU U CTPOUTH KU3HECHHBIC TUTAHBI.

JInyHOCTHBIE PE3yIbTAaThl OCBOCHUS MpeAMETa «XUMH» OTPAKAIOT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUUYECKOHN JEesTeNbHOCTH 00yYaroMXCsl B MPOIIecCe peann3aiu
00pa3zoBaTebHON JNESTEIHHOCTH.

JIn4HOCTHBIE pe3yIbTaThl OCBOCHHUS MPEAMETa «XHUMHS» OTPaKaT CHOPMHUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKON JEesTeNbHOCTH 00yYaroIMuXCsl B MPOIIecce peann3aiiu
00pa30BaTeNIbHOM 1eATENHHOCTH, B TOM UHCJIE B YaCTH:

1) rpaskIaHCKOr0 BOCTIMTAHMS:

— OCO3HaHHSA OOYYAIOUIMMUCS CBOMX KOHCTUTYHHOHHBIX MpaB U OOS3aHHOCTEH,
YBa)KEHUsI K 3aKOHY U TIPABOIOPSAJIKY;

— MIPE/ICTaBJICHHS O COL[MAIbHBIX HOPMax U MpaBUIaX MEXIMYHOCTHBIX OTHOLICHHIM
B KOJUIEKTHBE;

— TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATENHHOCTU MPHU CO3JaHUU y4EOHBIX
MPOEKTOB, pEIICHWH Y4eOHBIX U T[O3HABATEIbHBIX 3a]a4, BBIMOJIHEHUH XUMHYECKHX
AKCIIEPUMEHTOB;

— CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHUKY U apTyMEHTHI
JPYTUX MpU aHAIKU3€ Pa3INYHbIX BUIOB YUeOHOM NEeSITeNbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS:

— [EHHOCTHOTO  OTHOIIEHHS K HCTOPUYECKOMY U HAYYHOMY HAaclIeTUIO
OTEUECTBEHHOU XUMHH;

— YBOXEHHUS K TPOIECCY TBOpYECTBA B OOJACTH TEOPUHM M TMPAKTUYECKOTO
MPUJIOKEHUST XUMHH, OCO3HaHUS TOrO, 4YTO JaHHbIE HAYKU €CTh pe3yibTaT JUIUTEIbHBIX
HAOMIOJICHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX IMOUCKOB, MOCTOSHHOTO TpyAa YYEHBIX U
MIPAKTHKOB;

— MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJYYCHHH U TMOCIEAYIOIIEM aHalu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHOU XUMHH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

— HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBEICHUS;

— CIIOCOOHOCTH OIICHHBATh CUTYAIlUH, CBSI3aHHBIE C XUMUYECKHUMH SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

— TOTOBHOCTH OIICHMBATh CBOE TIOBEJIEHHE M TMOCTYNKH CBOUX TOBApHUIIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM H C y4ETOM OCO3HAHUS MOCIEICTBUN TIOCTYIKOB;

4) popmMupoBaHUsI KYJIbTYPbI 3I0POBbSI:

— MOHUMAaHMUS  IIEHHOCTeH  370poBOoro ®  Oe3omacHoro oOpaza  KHU3HH,



HE00XOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DPM3NYECKOMY U MCHXHYECKOMY
3/10pOBbIO;

— coOnrofeHuss TpaBWJI 0O€30MacHOr0 OOpalieHus C BElmEeCTBaMU B  OBITY,
IIOBCEITHEBHOM KU3HHU, B TPYIOBOM ACITECIBHOCTH;

— MOHUMaHUS EHHOCTH MPABWJI HHIUBUIYaTbHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
MIOBE/ICHUS B CUTYaALUAX, YTPOKAIOIIKX 370POBbIO U HKU3HU JIIOJIEH;

— OCO3HAHUsSI TOCIEACTBUUA M HENPHUSATUS BPEIHBIX MPUBBIUEK (YymoTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KypeHHUsI);

5) Tpy/10BOT0 BOCIUTAHUS:

— KOMMYHUKATHBHOM KOMITIETEHTHOCTH B y4eOHO-HCCIIEeI0BATEIbCKON
JEeSITEIbHOCTH, OOLIIECTBEHHO I0JIE3HOM, TBOPUECKOM U JPYTUX BUAAX JEATEIbHOCTH;

— YCTaHOBKHM Ha aKTHBHOE y4acTHE€ B PELIEHHM MPAKTHUYECKUX 3a/ay COLHAIbHOMN
HaIpPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

— MHTEpeca K MPaKTUYECKOMY H3YUEHHUIO MNpo(eccHil pa3iauyHOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XUMUH;

— YBaXXEHHUS K TPYy, JTIOASIM TPYyJa U pe3yibTaTaM TPYA0BOM A€ATEIbHOCTH;

— TFOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUIYaIbHON TPaeKTOPUH 0Opa3oBaHMUs,
Oyaymieil mpodeccu U peaanu3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U MOTpeOHOCTEN 00111eCTBA;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

— 9KOJIOTHYECKH IIeJIECO00pa3HOTO OTHOUIEHHWS] K TMPUPOAE KaK HCTOYHHUKY
CYyILECTBOBAHUS KU3HU Ha 3eMIIE;

— MOHUMAaHMUS TJI00AJbHOTO  XapaKTepa SKOJOTMYECKHX NpoOsieM, BIMSHUS
HKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHOM U COLIMATIBHOU CPEeIbl;

— OCO3HAHHS HEOOXOJMMOCTH HCIOIb30BaHUS AOCTHXKCHUM XUMHUHU IJI PEIICHUS
BOIIPOCOB PALMOHATILHOTO MPHUPOAONOIB30BAHUS;

— AKTUBHOTO HEMPUSITHS NEUCTBUN, MPUHOCAIIUX BPEI OKPYXKAIOLIEH MPUPOIHOU
cpene, yMEHUsi ~ MPOrHO3UpPOBATh  HEOJArompusTHbIE  SKOJOTMYECKHE  MOCIEACTBHS
NPEINPUHUMAEMbBIX JEHCTBUI U MTPEIOTBPALIATH HX;

— HAJIMYUSL PA3BUTOTO SKOJOTHYECKOTO MBILIUICHUS, 3KOJOTHYECKOW KYIbTYPHI,
OTbITa JEATENIbHOCTH SKOJIOTMYECKON HAMpaBIIEHHOCTH, YMEHHUS PYKOBOJICTBOBAaTbCS HUMH B
M03HABATEIbHONW, KOMMYHHMKATHBHOM M COLIMAIbHOW MPAKTHKE, CIOCOOHOCTH U YMEHHUS
aKTUBHO MPOTUBOCTOSITH UJICOJIOTHU XeMOGhoOuu;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

— MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIECTBEHHOM MPAKTUKH;

— MOHMMAaHUS CeNU(PUKN XUMHUH KaK HayKd, OCO3HaHUs e€ posiu B GOPMUPOBAHUU
paIMOHAIBLHOTO HAYYHOTO MBIIIJICHUS, CO3/IAHUH LIETOCTHOTO MPEJICTaBICHHUsT 00 OKpY>KaroIeM
MHpE KaKk O €JUMHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEU M
pelIeHny mpodieM COXpaHeHUsl TPUPOTHOTO PAaBHOBECHS;

— yOexAEHHOCTH B 0CO00M 3HAUMMOCTH XUMUU JUISI COBPEMEHHOMN IMBUIIN3ALIUU: B
e€ TyMaHHUCTUYECKOW HAMpaBIEHHOCTU M BaYKHOW POJH B CO3/IaHUU HOBOUM 0a3bl MaTepHalbHOM
KYJIBTYpBI, B PELIEHUH TI100aTbHBIX TPOOJIEM YCTONYHUBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
SHEPreTHUeCKOM, MHUIIEBOH U HOKOJOTHMYECKOH Oe30MacHOCTH, B Pa3BUTHU MEIUIUHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

— €CTECTBEHHO-HAyYHOM TPaMOTHOCTU: MOHUMAHMS CYIIHOCTH METOJOB MO3HAHUS,
MCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCHOJB30BaTh MOJMyYyaeMble 3HAHUS TS
aHalM3a M OOBSICHEHUS SBICHUN OKPYXKAIOLIErO0 MHUpa M MPOUCXOIANINX B HEM HM3MEHEHUH,
YMEHHUSI JIeaTh 000CHOBAHHBIC 3aKIIFOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX



C LIEJIBIO MTOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

— CIOCOOHOCTH CaMOCTOSITENIFHO MCHOJIb30BATh XUMUYECKUE 3HAHMS JUISl PELICHUS
po0JieM B peasbHbIX KU3HEHHBIX CUTYAIUX;

— UHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKON AEATEIbHOCTH;

— TOTOBHOCTM M CIIOCOOHOCTHM K  HENpephIBHOMY  0Opa3oBaHUI0 U
caMo00pa30BaHUIO, K AKTHBHOMY ITOJIyYCHHIO HOBBIX 3HAHWUH MO XUMHH B COOTBETCTBUHU C
KU3HEHHBIMU MTOTPEOHOCTAMU;

— MHTEpeca K OCOOCHHOCTSAM TpyZJa B pa3lM4HBIX cdepax mnpodeccrnoHaTbHON
JEeSITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHMSI MPOTpaMMbl [0 XMMHUU Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BKIHOYAIOT:

— 3HAYUMBIE IE (dbopMupoBaHus MHUPOBO33pEHUS o0yuarouxcst
MEXAUCLIUIIIIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHayYHbIe MOHSITHS, OTPaXKaIoIIKE 1IETOCTHOCTD
HayyHOM KapTUHBI MHpa U CHEHU(PUKY METOJOB MO3HAHUS, HCIOIb3YEMbIX B €CTECTBEHHBIX
Haykax (MaTepus, BEIIEeCTBO, YHEPIHsl, SIBICHUE, POLECC, CUCTeMa, HayYHbIH (aKT, MPHUHLIHII,
TUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCleoBaHne, HaOM0eHe, W3MEPEHHUE,
SKCIEPUMEHT U JPYTHE);

— yHHUBEpcaibHble YyueOHble JeHCTBUS (ITO3HABaTeNIbHbIE, KOMMYHHKAaTHBHBIE,
perynaTuBHble), obecneunBatonie (opmupoBaHue (QYHKIIMOHATBHOM TI'PaMOTHOCTH nu
COLIMAJIBHOW KOMITETEHIIMH 00yJaromuXxcs;

— CMOCOOHOCTh OOYYarOIIMXCA HCIOJIb30BaTh OCBOECHHBIE MEXAUCLUILIMHAPHBIE,
MHUPOBO33PDEHUYECKHE 3HAaHUS M YHUBEpCaJbHbIC Y4eOHbIC NIEHCTBHMS B IO3HABATEIbHON U
COIMAJIBHOW MPAKTHUKE.

MeranpeqMeTHble pe3yiabTaThl OTPAKAIOT OBJIAJEHUE YHUBEPCAIbHBIMH Yy4eOHBIMU
ITO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JECHCTBUSMH.

Ogy1ajeHNe YHHBEPCAJIbHBIMH Y4¢OHBIMH MIO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBble JornyecKue AecTBUS:

— CaMOCTOATENIBHO (POPMYJIMPOBATh U AKTYaJIU3UPOBATh MIPOOIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

— ONpENCIATh LEIu JACATEIbHOCTH, 3aJaBas IapamMeTpbl M KPUTEpUU HUX
JOCTUKEHMSI, COOTHOCUTD PE3YJIbTAThl ACATEIbHOCTH C IOCTABICHHBIMU LICIIIMH;

— UCIIOJIb30BaTh IIPU OCBOEHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJCIATh XapaKTEpHbIE MPU3HAKKA NOHATUH M YCTAHABIMBATH MX B3aUMOCBS3b, MUCIOJIB30BATh
COOTBETCTBYIOLIUE MOHATUSA AJIs1 00bSICHEHUS OTJCIBHBIX (DAKTOB U SBICHMIA;

— BbIOMPATh OCHOBAHUS U KPUTEPHUM Ul KJIACCU(UKALMK BEIIECTB U XUMUYECKUX
peaxkuui;

— YCTaHABIMBAaTh NPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEKY NU3Yy4aeMbIMU SBICHUSIMY;

— CTPOMTH JIOTUYECKUE pacCYKICHUs (MHIYKTHUBHBIE, IETyKTUBHbIE, IO aHAJIOIHHN),
BBISIBJIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUSI B PACCMATPUBAEMBIX SIBICHUAX, (GOPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

— IPUMEHATh B IIPOLIECCE IO3HAHMUS HCIOJIb3YEMblE B XHMHUU CHMBOJIMYECKHE
(3HaKOBBIE) MOJEIH, INPeoOpPa3oOBBIBATH MOJEIBHBIE MPEJICTABICHUS — XUMHUYECKUH 3HaK
(cuMBOII) 3€MeHTa, XUMu4eckas GopMyna, ypaBHEHUE XMMHUECKOW Peakluu — IpHU peleHUH
y4eOHBIX MO3HABATEIbHBIX W MPAKTUYECKUX 3a7ad, NPUMEHSTh Ha3BaHHbIE MOJICIIbHBIE
IIPEICTABICHMS] Ul BBISBICHUS XapaKTEPHBIX MPU3HAKOB M3Y4aE€MbIX BEILIECTB U XMMHMUYECKUX
peaKuuu.

2) 6a30BbIe HCCJIEI0BATEIbCKHE IeHCTBHS:



— BJIQJIETh OCHOBAMHM METOJIOB HAYyYHOTO TIO3HAHHs BEIIECTB M XUMHUYECKHX
peaKuuii;

— (bopMynHMpOBaTh LENU U 33/1a4M UCCIICAOBAHUS, UCTIOIB30BATh MOCTABJICHHBIE |
CaMOCTOSITENIEHO C(HOPMYITUPOBAHHBIE BONPOCH! B KaYeCTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
11t GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

— BJIAJETh HABBIKAMH  CaMOCTOSITEIIFHOTO  IUIAHUPOBAHUS M TPOBEICHHS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHs HaONIOAAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIIBHO TPOTHO3UPOBATH €r0 PEe3ylbTaT, (OpPMYIHUpOBaTH OOOOIIEHUS U BBIBOJBI
OTHOCHUTEJILHO JJOCTOBEPHOCTH PE3YJIbTATOB MCCIIEA0BAHUS, COCTABIATH 0O0OCHOBAHHBIN OTUET O
IIPO/JIENIaHHOM paboTe;

— npuoOpeTaTb  ONBIT  YYEHHYECKOM  HCCIIEOBAaTEIIbCKOM U MPOEKTHOMU
NESITEeIbHOCTH, MPOSBIATh CIIOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSATEIbHOMY MOMCKY METOJIOB
pereHus MPaKTHYECKUX 3a1a4, IPIMEHEHHIO Pa3InYHBIX METOJO0B O3HAHMS.

3) pa6ora c unpopmanueii:

— OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(pOpMaImu (HAydIHO-TIOMYIISIpHast
JuTepaTypa XUMHYECKOIO COJEpXaHHus, CIpaBOYHbe IMocoOus, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIUIO PA3IUYHBIX BUIAOB © (OpPM TMpencTaBieHHs, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

— (dbopMyTHpOBaTh 3ampochl W TPHUMEHSTHh pa3IMYHBIE METOJIbl TPU TIOUCKE U
otOope nHpopMauu, HeOOX0AMMOI1 [T BHITIOJIHEHUS! YIEOHBIX 3a/1a4 ONPEIEIEHHOTO THUIIA;

— npuoOpeTaTh  OMBIT  WCIOJIB30BaHHUS — HH()OPMAIIHOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH ¥ PA3INIHBIX IOUCKOBBIX CUCTEM;

— CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMY MpelcTaBieHUs] WH(OpMauu
(cxemsl, Tpaduiky, AHArpaMMBbl, TaOIUIEI, PUCYHKH U JPYTHE);

— HCIOJb30BaTh HAyYHBIH SA3bIK B KaueCTBE CPEACTBA IPHU paboTe ¢ XMMUYECKOH
nHpopMaluel: MPUMEHATh MEXIpeaMEeTHbIE ((U3MYECKHe M MaTeMaTHYeCKHUE) 3HAKH U
CUMBOJIBI, (opMyITbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

— UCIOJIb30BaTh 3HAKOBO-CUMBOJIMUYECKHE CPEACTBA HATJISAHOCTH.

OniaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

— 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOH TeMbl B XOJA€ auajora W/win
IUCKYCCUM, BBICKa3blBaTh WJAEH, (OPMYIUPOBAaThH CBOU HPEIJIOKEHHS OTHOCUTEIBHO
BBITIOJIHEHUS NPEATIOAKEHHOM 3a1auu;

— BBICTYIIaTh C IIPE3CHTAlMeld pe3yabTaTOB I03HABATEIbHON JEATENbHOCTH,
[IOJIy4EHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH IIPU  BBIIOJHEHUU
XUMUYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH padOThl IO MCCIENOBAHUIO CBOMCTB M3ydaeMbIX
BEIIECTB, pealu3aluy y4eOHOro mnpoekTa, ¥ (OpMYyIMpOBaTh BBIBOABI IO pe3yjibTaTaM
IIPOBEAEHHBIX HCCIEJI0BAaHUM MYTEM COIJIacOBaHUA MO3ULMK B Xoze 0OCYXJAeHUS U oOMeHa
MHEHHSIMU.

OBJiajieHNe YHHBEPCATbHBIMYU PeryJsiTHBHBIMH e CTBUAMU:

— CaMOCTOSATEJIbHO  IIJIJAHUPOBAaTh M OCYIIECTBJIATH CBOIO  IO3HABATENIBHYIO
NeATeNbHOCTb, Onpenensds e€ Lead W 3aJadd, KOHTPOJMPOBaTh M MO Mepe HeoOXOAMMOCTU
KOPPEKTHPOBaTh IMpe/UlaraéMblii anropuT™M JeHCTBMH NpHU BBIMOJIHEHHUM YUEOHBIX |
HCCIIeIOBAaTEeNIbCKUX 3aj1au, BbIOMpaTh Haubosee 3(h(HeKTUBHBINA cOCO0 MX pelIeHuss ¢ y4EToM
MIOJTy4EeHHUsI HOBBIX 3HAaHUM O BELIECTBAX U XUMUYECKUX PEAKLIUAX;

— OCYIIECTBIISITh CAMOKOHTPOJb JIEATEIbHOCTH Ha OCHOBE CaMOaHalM3a |
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATDBI

HpCZ[MeTHLIC PE3yibTaThl OCBOCHUS IPOTPAMMEBI IO XUMUH HaA yl"J'Iy'6J'IéHHOM YPOBHC Ha



YPOBHE CpeIHero oOmero o0pa3oBaHMs BKIIOYAIOT CHENU(HUUYECKHe Ui y4eOHOTO HpeaMera
«XuMUS» HAay4yHbIE 3HAHUS, YMEHHS M CIIOCOOBI AEWCTBUI MO OCBOCHUIO, MHTEPIPETALUN U
peoOpa3oBaHUIO0 3HAHUM, BUJBI ACATEIBHOCTU 1O TOJIYYEHUIO HOBOTO 3HAHMSA U MPUMEHEHUIO
3HAHUW B Pa3jIMUHBIX YYEOHBIX CUTYyalUsAX, a TAKKE B PEAIbHBIX JKU3HEHHBIX CHUTYyalLUsX,
CBA3AHHBIX C XMMHUEH. B mporpamme no XMMHUH NPEAMETHBIE PE3YJIBTATHI MPEACTABICHBI 110
ro/iaM U3y4eHHUsl.

10 KJIACC

IIpenmeTrHble pe3yabTaThbl 0cBoeHusi Kypca B 10 kiacce:

— c(OPMHUPOBAHHOCTH TPEJCTABJIICHUN: O MECTE U 3HAYCHHH OPraHUYCCKOW XUMHH
B CHCTEME €CTECTBEHHBIX HayK U €€ poJi B 00€CTIe4eHNH YCTOMYNBOIO pa3BUTHS YEJIOBEUECTBA
B PEIICHUU TPOOJIEM DKOJIOTHYECKOM, IHEPreTHIECKON M MUIEBOM O€30MacCHOCTH, B Pa3BUTUHU
MEIIUIIMHBI, CO3/JIaHUMM HOBBIX MaTEpPHAJIOB, HOBBIX HCTOYHUKOB HHEPruu, B OOeCleueHUU
paIlMOHAIBHOTO MPUPOJIOTIONIH30BAHNSA, B (GOPMUPOBAHUUA MHUPOBO33PEHUS U OOMIEH KyIbTYpPhI
Yell0OBEeKa, a TaKKe OHKOJIOTUYECKM OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3JI0pOBBIO U
MPUPOIHON Cpee;

— BJIaJICHUE CUCTEMON XUMHUYECKUX 3HAHUN, KOTOPask BKIFOYALT:

— OCHOBOITIOJIATAIOIINE TOHATHS — XUMHYECKHH DIIEMEHT, aroM, SJIp0 W
ANIEKTpOHHAs 000J0YKa aroma, s-, P-, d-aToMHBIE OpOWTANM, OCHOBHOE H BO30OYXKIEHHOE
COCTOSIHMSI aTOMa, THOpHUIM3aIus aTOMHBIX OpOWTajed, HWOH, MOJICKYJa, BaJlEHTHOCTD,
AIIEKTPOOTPHUIATENLHOCTD, CTENEHb OKHUCIIEHUS, XUMHUYECKas CBsA3b, MOJIb, MOJISIpHas Mmacca,
MOJISIDHBIM 00BEM, YIIEPOMHBIN CKeNeT, (DYHKIMOHANbHAs TPYMNa, PaauKall, CTPYKTypHBIE
dbopmynel  (pa3BEpHYTBIC, COKpalI€HHBIC, CKEJETHBIC), HW30MEpUs  CTPYKTypHas H
MPOCTPAHCTBEHHAs  (F€OMETpUYEcKas), M30MEepbl, TOMOJIOTMYECKHI  psii, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPO/I- U a30TCOIEPKalIe OPraHUYECKUE COeTMHEHUS, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS;

— TEOpHH, 3aKOHBI (mepuoanueckuii 3axkoH [[.W. MenneneeBa, Teopusi CTPOCHHS
opranndeckux BemecTB A.M. bytiepoBa, 3akOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH
COXpPAaHEHHS U TMPEBpPALICHHUs DSHEPrUM NPU XUMHUYECKUX PEaKIUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIeKAllMEe B OCHOBE MOHHUMAaHUSI
MPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHMUIA;

— IOPEJCTaBICHUS O MEXaHM3MaxX XMMUYECKUX pPeaklUid, TePMOJUHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MX IMPOTEKaHWs, O B3aMMHOM BIIMSHUM aTOMOB U TPYIIII
aTOMOB B MOJIeKYJ1aX (MHIYKTUBHBIA U Me30MepHbIN b dekTsl, opueHTanTsl | u Il poga);

— (hakToNoruueckue CBEACHUS O CBOICTBAaX, COCTaBe, MOJYYEHHH U Oe30MacHOM
WCIOJIb30BAHNN BAXKHEHIINX OPraHMYECKHUX BEIIECTB B OBITY M MPAKTHYECKOW NEATEIbHOCTH
YyelnoBeKa, OOMIMX HAay4yHbIX NPHUHIMIIAX XHUMHUYECKOTO MPOU3BOJCTBA (Ha npumepe
MIPOM3BOJICTBA METAHOJIA, TepepaboTKu HePTH);

— chOpMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHblEe MPU3HAKU TOHATHH,
yCTaHABIMBATh UX B3aMMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOIIME MOHSATHS TPU OMHUCAHUU
COCTaBa, CTPOCHHS U CBOMCTB OPTaHUYECKUX COCTUHEHUII;

— c(hOpMUPOBAHHOCTH YMEHUI:

— UCIIOJIb30BAaTh XUMHYECKYI0 CHMBOJIMKY JUIS COCTaBIICHUS MOJEKYISPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKETIETHBIX) (DOPMYIT OpraHUYECKHUX BEIIECTB;

— COCTaBIIATh YPaBHEHHUS XHMHMUYECKUX PEAKIHH U pPacKpbpIBaTh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl  MOCPEACTBOM COCTABIEHUS  DIEKTPOHHOTO
O0amaHca AITHX peaklMidi, peakluii HOHHOTO OOMEeHa MyTEM COCTaBJICHHS WX TOJNHBIX U
COKpAIIEHHBIX HOHHBIX YPABHEHHIA,

— M3TrOTaBJIMBATh MOJAETU MOJIEKYJl OPTraHUYEeCKHUX BEIIECTB JJIS WILTIOCTPALUUA WX



XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS;

— c(OPMHUPOBAHHOCTh YMEHHUH: YCTAHABIMBATH MPHHAIICKHOCTh H3YYCHHBIX
OpPraHMYeCcKUX BEIIECTB IO HMX COCTAaBy W CTPOCHHIO K ONpPEICIEHHOMY Kiaccy/Tpymie
COEIMHEHUH, AaBaTh UM Ha3BaHMs 0 cucremarnyeckoil HomeHnkiarype (IUPAC) u npuBoauts
TPUBHAJbHbIC HA3BAaHUS Ui OTACIBHBIX IPEICTABUTEICH OPraHMYECKUX BEIIECTB (ITUJICH,
alleTUIICH, TOJYOJI, TJIMIEPHH, STHJICHIIIMKOIb, (eHoJ, (opMalbAeril, aleTaibIerul, aleToH,
MypaBbHHAS KHCIIOTa, YKCYCHAsl KHUCJIOTA, CTEAPUHOBAS, OJICMHOBAs, TAIbBMUTHHOBASI KUCIIOTHI,
TIIMIUH, aJaHdH, MalbTo3a, (PpyKTO3a, AHWIMH, TUBUHHI, H30IMPEH, XJIOPOIPEH, CTUPOJ U
Apyrue);

— c(OPMHUPOBAHHOCTH YMEHHSI OTIPENIENATh BUJ XUMHUYECKON CBS3HU B OPTaHUYECKUAX
COCMHEHUSX (KOBAJICHTHAS! M NOHHAS CBSI3b, G- U M-CBSI3b, BOJIOPOIHAS CBSI3b);

— COPMHUPOBAHHOCTh ~ yMEHHSI TPUMEHATH TIOJOKEHUST TEOPUH  CTPOCHUS
oprannveckux BemiectB A.M. ByrnepoBa as 0ObsSCHEHHS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT UX
COCTaBa U CTPOCHMS;

— c(OPMHUPOBAHHOCTh YMEHHUN XapaKTEPH30BaTh COCTAB, CTPOCHHUE, (GU3UUECKUE |
XAMUYECKHAE CBOMCTBA THITMYHBIX MPEICTABUTEICH Pa3IMYHBIX KJIACCOB OPTaHMYECKIX BEIIECTB:
QJIKaHOB, LHUKJIOAJIKAHOB, AJIKEHOB, AaJlKaJWEHOB, AJKHHOB, apOMAaTHYECKHX YIJIEBOJIOPOJIOB,
CTIIMPTOB, aJbJICTHIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX MW CIOXHBIX 3(PUPOB, KUPOB,
HUTPOCOEINHEHUI U AMHHOB, aMUHOKHUCIIOT, OETIKOB, YIIIEBOJOB (MOHO-, JIU- M MTOJMUCAXaPHUJIOB),
WLUTIOCTPUPOBATh TEHETHUYECKYI0 CBS3b MEXIy HHUMH YPaBHEHHSMH COOTBETCTBYIOIIUX
XAMUYECKHAX PEAKIHH C UCTIOB30BaHUEM CTPYKTYPHBIX (OPMYIT;

— c(OPMHUPOBAHHOCTh YMEHHSI MMOATBEPKIATh HA KOHKPETHBIX MPUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOW CHOCOOHOCTH OPTaHMYECKUX COCTUHEHWH OT KPAaTHOCTH W THIIA
KOBAJICHTHOH CBSI3U (G- U TM-CBA3M), B3AUMHOT'O BJIMSHUS aTOMOB U I'PYIII aTOMOB B MOJIEKYJIaXx;

— C(OPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh MCTOUYHUKHU YIJIEBOJOPOJHOTO
Ceipbsi (He(Th, TPUPOJHBIA Ta3, Yroyib), CHOCOOBI €ro MepepadOTKu U MPAKTUUYECKOE
IIPUMEHEHHE IPOAYKTOB NepepadOTKH;

— C(OPMHUPOBAHHOCTb BIAJICHUS] CHUCTEMON 3HAHMH O eCTECTBEHHO-HAy4HBIX
MeTOoJax MO3HaHUs — HAOIIOJCHUH, U3MEPEHUH, MOJCIUPOBAHUHN, SKCIIEPUMEHTE (pealbHOM U
MBICJIEHHOM) U YMEHUS IPUMEHSTh 9TH 3HAHUS;

— Cc(OPMHUPOBAHHOCTb YMEHMsI INMPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHON
NEATeNbHOCTH — AaHalIM3 U CHHTE3, CpaBHEHHE, 000OILIeHHe, CHUCTEMaTHU3alllI0, BBISBIECHUE
IPUYMHHO-CIIEICTBEHHBIX CBSI3€H — AJIs1 U3y4EHUSI CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIMA;

— Cc(OPMHUPOBAHHOCTb YMEHUI: BBISBJIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUH C
HNOHATUSAMHM UM MPEJCTABICHUAMHU JPYrUX €CTECTBEHHO-HAyYHBIX NpPEIMETOB Ui OoJjee
OCO3HAHHOTO NOHUMAaHMS CYLIHOCTU MaTepUalbHOIO €AMHCTBA MUPA, UCIOJb30BATh CUCTEMHBIE
3HaHUS MO OPraHUYECKOW XUMMHU Ul OOBSCHEHHS M NPOTHOZUPOBAHUS SIBICHUI, MMEIOLINX
€CTECTBEHHO-HAYYHYIO [IPUPOJLY;

— c(OPMHUPOBAHHOCTb YMEHUN: IPOBOJAUTH PACUEThl 10 XMMHUUYECKUM (opMyliaM U
YPaBHEHUSAM XMUMMUYECKMX PEAKIMH C MCIOJIb30BaHMEM (PU3MUYECKHX BEIMUYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XapPaKTEPU3YIOLUIUMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl MO0 HAXOXKJICHUIO XUMHUUYECKOH (OpMyIbl BELIECTBA MO0 W3BECTHBIM MAacCOBBIM JIOJISIM
XUMUYECKUX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, INIOTHOCTH ra3000pa3HbIX BEIECTB;

— Cc(OPMHUPOBAHHOCTh YMEHHI{: MPOTHO3UPOBATh, AHAIW3UPOBATH M OLICHHUBATH C
MO3UIMHA  SKOJIOTUYECKOH 0e30MacHOCTH  MOCHEACTBHS OBITOBOM M NPOU3BOACTBEHHOM
JeATeIbHOCTH YEJIOBEKa, CBA3aHHOW C MepepabOTKOM BEIIeCTB, HCIOJIb30BaTh MMOJyYEHHBIE
3HaHUS 71 IPUHATUS TPAMOTHBIX PEIIeHUH MPo0JieM B CUTYaIUsX, CBI3aHHBIX C XUMUEH;

— c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEIbHO IUIAHUPOBATh M IPOBOJAUTH
XUMUYECKUH HKCIEPUMEHT (MOJydyeHHEe U M3y4yeHHE CBOMCTB OpraHMYECKHX BEIECTB,
KayeCTBEHHBbIE PEAKIMM YIJIEBOJOPOJOB PpA3IMYHBIX KJIACCOB M  KUCJIOPOJICOJASpKALIUX



OpraHMYeCKUX BEIIECTB, pELICHHE OSKCIECPUMEHTAJIbHBIX 337ad [0  PacHO3HABAHUIO
OpPraHMYECKUX BEIIECTB) C COOMIOJCHHEM MpaBuUil 0E30MacHOTO OOpaIIeHUs] C BEHICCTBAMH H
nabopatopHbeIM 000pyAOBaHHEM, (OPMYIHUPOBATH IEIb HCCICIOBAHUS, MPEACTaBIATH B
pa3nuyHOi (popMe pe3ylbTaThl IKCIIEPUMEHTA, AHAIM3UPOBAThH M OIICHUBATh UX JOCTOBEPHOCTH;

— c(OPMHUPOBAHHOCTH YMEHHIA:

— coOMoIaTh TpPaBWIa SKOJIOTWYECKH IIeTIeCO00pPa3HOTO IMOBENEHHsI B OBITY |
TPYAOBOHM JEATENTFHOCTH B IEISAX COXPAHEHHUS CBOETO 3/I0POBBS, OKPYKAIOLIEH MPHUPOIHON
Cpeabl M JOCTIKEHUS €€ YCTOWYMBOTO Pa3BHUTHS;

— OCO3HABaTh OMACHOCTh TOKCHYECKOTO JCWCTBUS HA JKUBBIE OPIraHU3MBI
ONpENENIEHHBIX OPraHNYECKUX BEUIECTB, MOHMMAas cMbIci nokasaresns [1/1K;

— aHAM3UPOBATh II€JIECOO0PAa3HOCTh MPUMEHEHHS OPTaHWYECKUX BEIIECTB B
MPOMBIIICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TIOJB3a;

— chOpMUPOBAaHHOCTh  YMEHHI:  OCYIIECTBJISATh  IICJICHANPABICHHBIH  MOUCK
XUMHYECKON HH(POPMAIIMH B Pa3TUYHBIX UCTOYHHUKAX (HAydyHas M y4eOHO-HAydHas JIUTEPATypa,
cpeactBa MaccoBod wuH(popmanuu, MHTEpHET © Opyrue), KPUTHYECKH aHaIH3UPOBATH
XAMUYECKyl0 HWHpOpMalmio, mepepadaTeiBaTh €€ M HCIOJIh30BaTh B COOTBETCTBUHU C
MOCTaBJIEHHOM Y4eOHOM 3a1aueH.

ITo utoram 11 KJIACCA:

— c(OPMHPOBAHHOCTh  TNPEJACTABICHUH: O MaTepHalbHOM CIUHCTBE MHpa,
3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJICHHI TPHUPOJIBI; O MECTE ¥ 3HAUYCHUU XHMHH B CHCTEME
€CTECTBCHHBIX HAayK W €€ POJU B OOECIICYCHHH YCTOWYHMBOTO PAa3BUTHS YEJIOBEYECTBA: B
perieHur mpoOJIeM PKOJIOTHYECKOM, IHEPreTHYECKOW M TMHINEBOW O€30MacHOCTH, B Pa3BUTHHU
MEIUINHBI, CO3JaHUM HOBBIX MaTEpHaliOB, HOBBIX HCTOYHHUKOB OJHEPIHH, B OOecreueHUH
PaIMOHAJIBLHOTO MPHUPOJOTIONL30BaHuUs, B (DOPMUPOBAHUNA MHUPOBO33PEHUSI U OOIIEH KyIbTypbl
YeloBeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOIO OTHOIIEHHMS K CBOEMY 3J0POBbIO0 H
MPUPOIHOM Cpee;

— BIIaJICHUE CUCTEMOM XUMHYECKUX 3HAHUH, KOoTOpas BKJIIOYAET:
OCHOBOIOJIAralolIie TOHATUS (JONOJHUTEIBHO K CHCTEME IMOHSATHH 0a30BOro ypOBHA) -
M30TOIbI, OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTroma, TMOpHAM3alus aTOMHBIX OpOUTalIeH,
xumudeckas cBa3p ("O" m "T-CBA3B"  gpatHple CBA3M), MOJApHAs KOHIEHTpAIMs,
CTpyKTypHas ¢hopmyina, u3oMepus (CTpYKTypHas, FreoMeTprueckas (LUC-TPaHC-U30MEPHUS), THUIIbI
XUMHYECKUX peakuuid (roMo- M TeTeporeHHble, OoOpaTHMble U HEOOpaTHMBbIE), PACTBOPHI
(MCTUHHBIE, JAUCIIEPCHBIE CUCTEMbI), KPUCTAJUIOTHAPATHI, CTENEHb IUCCOLMUAINH, 3JIEKTPOJIHU3,
KPEKUHT, PU(POPMUHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33PEHYECKHE 3HAHU,
JeXale B OCHOBE IMMOHUMAHHS MTPUYMHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBICHHUIA,
COBPEMEHHBIE TMPEACTaBICHUS O CTPOCHUHM BEIIeCTBA HA AaTOMHOM, MOJEKYJISIPHOM U
HAJMOJIEKYJISIPHOM  YPOBHSX; TMPEACTaBICHUS O MEXaHM3MaxX XHMHUYECKUX peaklui,
TEPMOJIMHAMUYECKUX W KHHETUYECKHX 3aKOHOMEPHOCTSIX HX MPOTEKaHUS, O XUMHUYECKOM
pPaBHOBECHM, TUCHEPCHBIX CHUCTeMaX, (aKTOJOTUYECKUE CBEACHHUS O CBOICTBaX, COCTaBe,
MOJIyUeHUU W 0Ee30MacHOM HCIOJB30BaHUU BaXHEUIINX HEOPraHUYECKHMX W OPraHUYeCKHX
BEIIECTB B OBITYy M MPAKTUYECKOW JIESITENbHOCTH 4YENOBEKa; OOIIMX HAYYHBIX MPHHIIMIIAX
XMMHYECKOTO MPOU3BOJICTBA (Ha MpUMEPE MPOU3BOCTBA CEPHOM KUCIOTHI, aMMHaKa, METaHOIIa,
nepepaboTku HedTH);

— c(hOpMHUPOBAHHOCTh YMEHHUHN BBIABIATH XapaKTEepHbIC MPU3HAKU M B3aUMOCBS3b
W3YYCHHBIX TMOHATHH, MPUMEHSITh COOTBETCTBYIOIIME TOHSATUS TpPU OMHCAHUM CTPOCHUS U
CBOMCTB HEOPraHUYECKHX M OPTraHUYECKUX BEIECTB U UX MPEBPAIICHHI; BBISBISATH B3aUMOCBS3b
XUMHYECKUX 3HAHUW C TOHATHSAMHU U TPEICTABICHHUSIMH JAPYrUX MPEAMETOB it Ooee
OCO3HAHHOTO TIOHUMAaHUSI M OOBSICHEHHS CYIIHOCTH MAaTepUajIbHOTO E€IUHCTBA MHPA;



WCI0JIb30BAaTh CUCTEMHbBIC XUMUYCCKUE 3HAHUS JIJIS OOBSICHEHHSI U TPOTHO3UPOBAHUS SIBIICHUM,
HMMEIOIINX €CTECTBEHHOHAYUYHYIO PUPOY;

— cOPMHUPOBAHHOCTh ~YMEHHH  HCIOJBh30BAaTh HAWUMEHOBAaHUS  XUMHUYCCKHX
COCIMHEHUN MEXIYHApPOJIHOIO COI03a TEOPETHMUECKOW M MPUKIATHONW XMMUU U TPUBUAIBHBIC
Ha3BaHUs BEILECTB, OTHOCSIIMXCS K WM3YYEHHBIM KjaccaM OPraHUYEeCKUX W HEOPraHUyeCKHUX
COCIMHEHUH;  HCIMOJb30BaTh  XMUMHYECKYID CHUMBOJIMKY JUJII  COCTaBJIeHHs  (popMyll
HEOPraHMYECKHX BEIIECTB, MOJICKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIICHHBIX W
CKEJEeTHBIX) (OpMYIT OpraHUYECKHX BEIISCTB; COCTABJIATh YPaBHEHUS XUMHUYCCKHX PEaKIUd H
pacKpbeIBaThb HX CYIIHOCTh: OKHCJIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUNA IMOCPEACTBOM
COCTaBIICHUSI DJIGKTPOHHOTO OajaHca J3TUX peaklIui; peakuii HOHHOTO OOMEHa IyTeM
COCTaBJICHUSI MX TOJHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHHI; peaklMil TUAPOIU3a, PEeaKIui
KOMIUIEKCOOOpa3oBanus (Ha TpuMepe THAPOKCOKOMILJIEKCOB IIMHKA ©  alFOMHUHUSN);
MOATBEPIK/IaTh  XapaKTEpPHbIE  XUMHUYECKHE  CBOMCTBA  BEMIECTB  COOTBETCTBYIOIIUMU
AKCIIEPUMEHTAMH U 3aMMCAMU YPAaBHEHUN XUMUYECKUX PEAKIIHil;

— chopMUPOBAaHHOCTh  YMEHUW  KiIacCU(UIMPOBATH  HEOPraHWYECKHEe U
OpraHWYECKHUE BEIIECTBA M XUMHYECKHE PEaKIMU, CAMOCTOSITEILHO BBIOMpATh OCHOBAHUS W
KpUTEPUU ISl KIacCU(UKAIIUU W3YyYaeMbIX XUMUYECKUX OOBEKTOB; XapaKTepHU30BaTh COCTaB U
BOKHEWINIME CBOWCTBA BEIIECTB, MPUHAICKANIUX K OMNPEACICHHBIM KiaccaM W TpyImam
COETMHEHUH (MPOCTHIC BEIIECTBA, OKCHIBI, THAPOKCHIBI, COJIH; YIIIEBOJIOPOIbI, MPOCTHIE (PHPHI,
COUPTHI, (PEHOJBI, aNbJIETHIbI, KETOHBI, KapOOHOBBIE KHCIOTHI, CIOXXHBIC A(UPHI, KUPHI,
YTJIEBOIbI, aMUHBI, aMUTHOKHUCIIOTHI, OCTTKH); PUMEHSTh 3HAHHUS O COCTaBE M CBOMCTBAX BEIIECTB
JUTSL OKCIIEPUMEHTAJIbHONW TMPOBEPKHU THUIIOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH MPOTEKAHUS
XUMUYECKUX PEAKIIUH 1 MMPOTHO3UPOBAHUS BO3MOXXHOCTEH UX OCYIIECTBIICHHUS;

— c(OpMHUPOBAHHOCTh YMEHHI MOATBEPKAATh HA KOHKPETHBIX NMPUMEPAX XapaKTep
3aBUCHUMOCTH PEAKLIMOHHOW CHOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KpaTHOCTHM U THIIA
koBaneHTHON cBsasu (" O" u "T-CBA3B ") p3aymHOro BIMAHMSA aTOMOB M TPYIII aTOMOB B
MOJIEKYJIaX; a TakXke OT OCOOEHHOCTEM peanu3alli Pa3IMYHBIX MEXaHU3MOB IPOTEKAHUs
peaKIuii;

— c(hOpMHUPOBAaHHOCTh YMEHHM XapaKTEepHU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHWM) U MOHOB XMMHYECKHX 3J1eMEeHTOB | - 4 mepuoaoB
[Tepuonuueckoit cucremnl .M. MenneneeBa W UX BaJCHTHBIE BO3MOKHOCTH, HCIOJIb3Ys
nousitus  "s", "p", "d-snexkrpoHHBIC" OpOWUTATM, DHEPreTUYECKHE YPOBHHU; OOBICHATH
3aKOHOMEPHOCTH M3MEHEHUsI CBOWCTB XMMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH COEeIMHEHUI
0 MEepUOJIaM U rpyIIam;

— BJIaJICHUE CHUCTEMOW 3HaHWI O METOJaX HAY4YHOIO MO3HAHHUSA SIBICHUU MPHUPOJIBI,
UCIIOJIb3YeMBbIX B E€CTECTBEHHBIX HayKaX M YMEHHMSMH MPUMEHSITb JTH 3HAaHUA MpU
JKCIEPUMEHTAJIbHOM UCCIICJOBAaHUM BEIIECTB M JUIsI OOBSCHEHUS XUMHYECKHUX SIBICHUI,
MMEIOILIUX MECTO B MPUPOJE MPAKTUUECKON JESITEIbHOCTH YeJIOBEKA U B IIOBCEHEBHON KU3HU;

— c(OpMUPOBAHHOCTh YMEHUI MPOBOAUTH PACUETHI MO XUMHUYECKUM (QOopMyIaM U
YPaBHEHUSM XUMUYECKUX PEaKUUW C UCIOJIb30BaHHWEM (PU3NYECKHX BEIWYMH (Macchl, o0bema
ra3oB, KOJIMYECTBA BEILECTBA), XapaKTEPU3YIONIMX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI:
pacueTsl MO HAXOXKACHUI0O XUMHUYECKOW (QOpMyNBl BEIIeCTBa; pacyeThl Macchl (00bema,
KOJIMYECTBA BEIECTBA) MPOIYKTa peaklMH, €CIU OJHO M3 HCXOJHBIX BEIIECTB JaHO B BUJE
pacTBopa ¢ OMpPEIEICHHON MacCOBOW JI0JIel PacTBOPEHHOIO BEIIECTBA WM JaHO B H30BITKE
(MMeeT MmpuMecH); pacyeThl MaCCOBOM MM 0OBEMHOM JTOJIM BBIXO/1a MPOIYKTA PEAKIIHH; PACUETHI
TEII0BOTO A deKTa peakinii, 00beMHBIX OTHOIIIEHUH ra30B;

— c(hOpMHUPOBAHHOCTh YMEHUW MPOTHO3UPOBATh, AHAIM3UPOBATh M OLIEHWBATH C
MO3UIMK  DKOJOTHMYECKON Oe30MacHOCTH TOCTEACTBUS OBITOBOM H  TPOU3BOACTBEHHOMN
JEeSITELHOCTH YeNIOBEKa, CBSI3aHHOM C TepepaboTKOM BEHIECTB; HCIOJIB30BaTh MOTYYEHHBIE
3HAHUS JUTSI IPUHATHS TPAMOTHBIX PEIICHHI MTPOOJIeM B CUTYAIUAX, CBSI3aHHBIX C XUMUEH;



— c(OPMHUPOBAHHOCTh YMEHHUH CaMOCTOSITEJIbHO IUIAHUPOBAaTh M MPOBOJUTH
XMUMHMUYECKUN IKCIEPUMEHT (MOJIY4YE€HUE U U3YUYEHUE CBOMCTB HEOPTraHMYECKUX M OPraHU4YEeCKHX
BELIECTB, KAUECTBEHHBIE PEAKILIUU YIIIEBOIOPOA0OB Pa3IMUHbIX KJIACCOB U KUCIOPOICOAEPKAIINX
OpraHMYECKUX  BELIECTB, pELIEHHE OHKCIEPUMEHTAIbHBIX 3aJady [0  PaclO3HABAHUIO
HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB) C COOMIOACHNEM IpaBUi 0€301MacHOro 0OpaIeHus ¢
BEIIECTBAMU U J1a0OpaTOpHBIM 00OpymOBaHHEM, (OpMyIHpOBaTh IETH HCCICIOBAHHUS,
MIPEIOCTABIIATh B Pa3IU4YHON (QopMe pe3yibTaThl 3KCIIEPUMEHTA, aHAIU3UPOBATh U OLIEHUBATh
UX TIOCTOBEPHOCTB;

— C(OPMHUPOBAHHOCTh ~ YMEHHMH  OCYIIECTBIJIATH  IIeJICHANPABICHHBIA  TTOUCK
XUMUYECKON MH(OpMaIy B pa3InYHBIX HCTOYHHUKAX (Hay4Has W y4eOHO-Hay4dHAs JINTEpaTypa,
cpeacTBa MaccoBoil uHpopmauuu, cetb MHTEpHET M nApyrue), KpUTHUECKH aHAIU3UPOBATh
XMUMHMUYECKYI0 HH(pOpMaluio, nepepadaThiBaTh €€ U HUCIHOJb30BaThb B COOTBETCTBUH C
MOCTaBJIEHHOM Y4eOHOM 3a1auei;

— c(OpMHUPOBAHHOCTh YMEHUU OCO3HABaTh OMACHOCTh BO3JCHCTBHS Ha JKHUBBIC
OpraHu3Mbl OINpEAEICHHBIX BEUIECTB, MOHMMAas CMBICI IMOKAa3aTess MPEeAeIbHOW J0NMyCTUMON
KOHLIEHTPALlMK, U TOSCHATh Ha MpUMEpax crocoObl YMEHBIIEHHS M TNPEAOTBPAIICHUS HX
BpPEJAHOTO BO3/JIEMCTBUS Ha OPraHU3M YeJIOBEKa.
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Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoma. [leprogmdecknii 3aK0H 1
P pHOz bubmmoreka [{OK
11 [Meproauueckas CUCTEMa XMMUYECKHX 9 0,5
https://lesson.edu.ru/04/11
anemeHToB JI. . Meneneera
1.2 Crtpoenue BemniectBa. MHOTOOOpa3ue BEMIECTB 11 1
1.3 XUMHUECKUE PEaKIIHU 19 1
Wroro mo pazueny 39
Paznea 2. Heoprannyeckasi XuMusi
bu6moreka [IOK
2.1
Hemeranmer 31 1 https://lesson.edu.ru/04/11
2.2 Merab 23 1
Hroro mo pazgeny 54
Paznen 3. XumMusa u Ku3Hb
3.1 MeTopl MO3HAHKS B XUMHUH. XUMUS U )KU3Hb 7 Eﬁgﬁ?ﬁ::foangguliu /04/11
Hroro mo pazgeny 7
Cucremaru3anus 1 MIOBTOPEHUE 3HAHUN 110 XUMHH 32 KypC 5
10-11 xmaccoB
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 4,5
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