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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpaMma 1o XUMUH JJIsl CPEJHEN IIKOJIBI Ha 6a30BOM YPOBHE COCTABJICHA HA OCHOBE!

- TpeboBanmii DemepadbHOTO TOCYIAPCTBEHHOTO CTaHIAapTa cpenHero oomero oOpa3oBaHus,
NPEIbABISIEMBIX K pe3yabTaTaM OCBOSHHS OCHOBHOW oOpaszoBartenpHOW mnporpammbl (ITpukas
MunucrtepctBa oOpasoBanust u Hayku P® or 17 mas 2012 r. Ne 413 « OO yrBepxaeHuu
(benepaabHOrO TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHEro oOmero oOpa3oBaHUsM) C
M3MEHEeHMsIMU 1 JiortosiHeHusiMu [Iprkazom MunoOpuayku Poccun ot 29.12 2014 r. Ne 1645);

- IPUMEPHON OCHOBHOM 00pa30BaTEIHLHOU MPOTPAMMBI CpeIHEro o0Iero oOpa3oBanusi, 0J00pEHHOM
®denepanbHbIM y4eOHO- METOAMYECKUM OOBEAMHEHHEM 10 00IeMy 00pa3oBaHUIO (ITPOTOKOI OT 28
utons 2016 roga Ne 2 /16 —3) http://www.fgosreestr;

- aBTOPCKOM mporpaMMmsl o] pykoBojctBoMm O.C.I"aOpuensin;

- Yyeonuk: Xumus. 10 kiace : yue6. mis oOuieoOpazoBat. opranuzanuii : 0azoBbiid ypoens / (O.C.
la6puensu, N.I'. Octpoymos, C.A.Cnankos) - M. : [Ipocsemenue, 2020.

- Yyeonuk: Xumus. 11 kmace : yue6. mis obmeodpazoBat. opranu3zanuii : 6a3osiid ypoeHs / (O.C.
INa6puensu, N.I'. Octpoymos, C.A.Cnankos) - M. : [Ipocsemenue, 2020.

B 2023-2024 yueouom rogy MKOY «Kyprameiiickass COIL Ne2y nepenuia Ha HoBele PI'OC u OOII.
B cBsa3u ¢ stum B IIporpamMmy BHECEHBI HM3MEHEHHUS K pPe3yabTaTaM OCBOeHHs dheaepanbHON
00pasoBaTenpHON mporpaMMbel cpeaHero odbmero oopaszosauus (POII COO), mpeacTaBiIcHHBIX B
DegepabHOM TOCYAApCTBEHHOM oOpaszoBaTenpHoM craggapre  COO, c¢  vyuérom Konnemnmun
IpenoJaBaHus Y4eOHOro NpeaMeTa «XHMHS» B 00pa30BaTeIbHBIX OpraHm3anuax Pocculickoi

qbeg!epaunn, PCATU3YIOMNX OCHOBHEIC 06[2330BaTeJ'IBHBIe mporpaMmbl, M OCHOBHBLIX MOJ0KCHUHN

«Ctpateruu pa3Butusl BocnuTaHus B Poccuiickoit Peneparmu  Ha nepuoa a0 2025 ropa»
(Pacunopspxenue Ilpasurenscrsa PO ot 29.05. 2015 Ne 996 - p.).

B cucrteme ectecTBeHHO-HAy4HOrOo OOpa30BaHMsS XUMHsI KaK y4eOHBIH MpEAMET 3aHUMAaEeT Ba)KHOE
MECTO B TO3HAHMM 3aKOHOB MPUPOAbI, (POPMHUPOBAHUU HAYYHOH KApTUHBI MUPA, XUMHUYECKOM
IrPaMOTHOCTH, HEOOXOJWMOM [UIsl MOBCEJAHEBHOW >KU3HHM, HABBIKOB 3/JI0POBOTO M OE€30MAacHOTO s
YelloBeKa M OKpyXKarouleil ero cpeapl oOpa3a XH3HH, a TaKKe B BOCHUTAHHMU DKOJOTHYECKON
KYJIbTYpbI, (popMHpOBaHHHM COOCTBEHHOW IMO3ULMHU MO OTHOUICHHIO K XHMHUYECKOW HHQpOpMAaIUH,
MOJIy4aeMoil U3 pa3HbIX HCTOYHUKOB.

YcnemHocTs u3ydeHus: y4eOHOro MpeMeTa CBsA3aHa ¢ OBJIaJIEHUEM OCHOBHBIMH MOHSTUSIMU XUMUH,
HayyHbIMH (DaKTaMy, 3aKOHAMH, TEOPUSIMH, MPUMEHEHHEM TMOJYyYCHHBIX 3HAHUNW TpU PEIICHUU
MPAKTUYECKUX 3a7ad.

Ha ©0a3oBoM ypoBHe wu3ydyeHHe MpeaMera «XUMHsS» B 4YacTU (OPMUPOBAHUS Yy OOy4aromIMXcs
HAayYHOTO MUPOBO33PEHUS, OCBOCHUS OOILIEHAYYHBIX METOJIOB, OCBOCHHS IPAKTHUUECKOTO MTPUMEHEHUS
HAay4YHBIX 3HAHUI OCHOBAaHO HA MEXIIPEAMETHBIX CBS3AX C MpeIMeTaMu o0nacTell €CTECTBEHHBIX,
MaTeMaTHYeCKUX U TyMaHUTaPHbBIX HAYK.

Coneprxanue, B3stoe u3 aBTopckoit mporpamMmel O.C.I'abpuensHa, B TeKcTe MOAYEPKHYTO.

IIpu cocraBienun paboyeil mporpaMmbl Obuio _yureHo obopynoBanue Toukm pocra Juid ero
UCIOJb30BAHUSA BO BPEMs IPOBEACHUS J1a0OpaTOPHBIX M MNPAKTUYECKUX PaboT, a Tak ke JUIsd
JOCTH)KEHUS TIIaHUPYEMbIX IPEAMETHBIX pe3ynbTaToB. Iludposas nabopatopus no xumuu Releon.
Kommnekrarus: 6ecripoBoIHON MYIbTHAATYHK MO XUMUU C 4-MsI BCTpAaUBAaEMBbIMH JATUUKAMH (JaTUUK
pH ¢ numanasonom wn3mepenuss He yxe 4yem or 0 no 14 pH, narumk BBICOKOW TemmepaTypsl
(TepMomapHBIif) ¢ JAMana3oHOM u3MepeHuss He yxe uem ot -100 g0 +900°C; nmarumx
ANEKTPONPOBOAUMOCTH € Juana3zoHoM u3Mmepenus He yxke ueM oT 0 10 200 MxCwum; ot 0 10 2000MKCwM;
ot 0 1o 20000MxCM; naTYMK TEeMIepaTyphl MJIATUHOBBIN C TUAla30HOM U3MEpeHus He yxe yeMoT -30



http://www.fgosreestr/

10 +120°C). OTaenbHbIE JATUMKK: JaTUMK ONTHYECKOH MIOTHOCTH 525HM Axkcecyapsl: kabens USB
COCIIMHUTEINBHBIN, 3apsiIHOE YCTPOUCTBO ¢ Kaberem miniUSB, USB Apanrtep Bluetooth 4.1Low
Enerqy.

Kpartkoe pykoBOJCTBO MO 3KCILTyaTauuu MUQpoBoii 1adopaTtopun

[IporpamMmmHoe obecrieueHue

Metoaunueckue pexkomenaamnuu (40 pador)

HoytOyk(1 mTyka).
MOV (npunrep, ckanep,konup)(1 mir.)

COAEP)KXAHUE YYEBHOI'O ITIPEAMETA
Ba3oBblii ypoBeHb

10 kaace
OcHoBbl oprannyeckoii xumun (30 yacon)

[losiBneHne u pa3BUTHE OPraHWYECKONW XUMHUM Kak Hayku. [Ipeamer oprannueckoi xumuu. Mecto u
3Ha4YE€HHE OPTaHMYECKOW XMMUHU B CUCTEME €CTECTBEHHBIX HayK.

XHWMHUYECKOE CTPOEHHE KaK MOPAIOK COECIMHEHUS aTOMOB B MOJIEKYJE COIJIACHO MX BAJEHTHOCTH.
OCHOBHBIE NOJIOKEHHS TEOPUH XMMUYECKOTO CTPOEHHUs OpraHnyeckux coenquHennii A.M. bytieposa.
YraepoaHblil CKeJIeT OpraHunyeCcKoil MOJIeKyibl. KpaTHOCTh XUMUYECKOU CBSI3U. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT XMMHMUYECKOTO cTpoeHHs Mosekynl. M3omepus u uzomepsl. IloHsaTHE 0 (QyHKIMOHATBHOMN
rpynne. [TpuHnuns! knaccudukanum opraHideckux coequHeHni. Cucrtemarndeckas MeKIyHapoIHast
HOMEHKJIaTypa ¥ NPUHLIUIIBI 00pa30BaHUs Ha3BAHUN OPraHUYECKUX COECAMHEHUI.

Ankanel. CmpoeHue monekynvl memana. ['OMOJIOTMYECKHI psAl aJKaHOB. [OMOJIOTH.
Homenknarypa. M3oMepust yriaepoaHoro ckenera. 3aKOHOMEPHOCTH H3MEHEHHsI (PU3HYECKUX CBOWCTB.
XUMHUYECKHE CBOMCTBAa (Ha NMpUMEpe METaHa W ATaHA): PEaKIUU 3aMelieHHs (TaJoTeHHpPOBaHUE),
JNETUJPUPOBAHUS KaK CIOCOOBI TMOMYYEHHUS BaKHEHIIMX COEJUHEHMH B OPraHUYeCKOM CHHTE3E.
l'openne meraHna kak OJMH W3 OCHOBHBIX HCTOYHHUKOB TeIJIa B MPOMBIIIJICHHOCTH U OBITY.
HaxoxaeHnue B mpupo/ie U NpUMEHEHUE alKkaHoB. [lonsamue 0 YuKioaiKauax.

Ankenbl. Cmpoenue monekynol smuiera. 1'oMoJIOTHYECKU psif ankeHoB. HomeHknaTypa.
N3oMmepust yriepoaHOro cKejleTa W IMOJIOKEHHS KPaTHOW CBSI3U B MOJIEKyJie. XUMUYECKUE CBONCTBA
(Ha mpuMmepe ATHIIEHA): peaklUUd MPUCOEAUHEHHUs (TaloreHUpPOBAHUE, 2uUOpuposanue, TUApPATAIIMS,
2uopo2anoceHupoganue) Kak Croco0 MOIyd4eHUs (PYHKIMOHAIBHBIX MPOU3BOJIHBIX YIIIEBOJIOPOIOB,
ropenus. [loaumepuzanus 3TuaeHa Kak OCHOBHOE HAINpaBJIeHHE €ro UCMOoIb3oBaHus. [lonuaTunen kak
KPYIMTHOTOHHAXKHBIN MPOIYKT XMMHUECKOTO MPOU3BOICTBA. [[puMeHeHne STueHa.

Ankanuensl u Kayuykd. [loHsTue 00 ankanmeHax Kak YrjiaeBOJOpoJax € JABYMS JBOWHBIMU
cBs3aMu. [lomumepuzanus nuBuHMIa (OyraaumeHa-1,3) kak crmoco® MOJMyYeHHs CHHTETHYECKOTO
Kayuyyka. HaTypanbHblii U CHHTETHYECKMM Kaydyku. Bynkanusauus xaydyka. Pesuna. IIpumenenue
Kay4yyKa U PE3UHBIL.

Anxunsl. Cmpoenue monexynvl ayemunena. I'oMonornyeckuil psan anknHoB. HomeHknarypa.
N3omepus yriaepoJHOro CKelneTa U IMOJIOKEHHUS KpaTHOM CBS3M B MOJIEKYJe. XMMHUUYECKHE CBOMCTBA
(Ha mpuMepe aleTUIIeHa): peakly MPUCOSAUHEHHs (TaJIOTeHUPOBaHUE, cudpuposanue, TUIpaTaIys,
2udpozanozenuposanie) Kak crnocoO MoyrydeHus MoJIMMEPOB U IPYrUX MOJIE3HBIX PO AYKTOB. ['opeHue



allCcTWJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOI'O INNIAMCHU [JIsI CBAPKU W PE3KU MCETAJIJIOB.
IIpuMeHeHue aneTuieHa.

Apenbl. beH305 Kak TMpeACTaBHTENh apOMATUYECKUX YIIIEBOJOpPOJNOB. CmpoeHnue
Monekynvl 06eH301a. XUMHUYECKHE CBOMCTBA: peakUMM 3aMelieHHsl (TaJoreHUpOBaHME) Kak
CHOCO0 TOJYYCHHSI XHMHYECKUX CPEJICTB 3alUThl PACTCHUM, MIPUCOSAMHECHUS (TUAPUPOBAHKE)
KaK J0Ka3aTeJIbCTBO HEIpeNeIbHOro XapakTepa OeH3ona. Peakmusi ropenus. I[lpumenenwue
OeH3zoa.

Crmptel. Kitaccudukanus, HOMEHKIATYpa, U30MEpHs CIIUPTOB. METaHOI M 3TaHOJI KaK
MIPEJICTABUTENIM TPEACTBHBIX OJHOATOMHBIX CIIUPTOB. XUMHUYECKHE CBOWCTBA (HA MpHMEpe
METaHOJIa W JTaHOJa): B3aMMOJCHCTBHE C HATPUEM KaK CHOCO0 YCTAHOBJICHHS HATHUMS
THIPOKCOTPYIIIBI, PEAKIUS C TAJIOTCHOBOJOPOJAMH KaK CIOCOO IOJYYeHHUs PacTBOPHUTEIICH,
JeTUpaTaIisl KaKk CIoco0 TMONyYeHHUs JTHIIeHA. Peakiusi ropeHus: CHUPTHI KaK TOIUIHBO.
[Ipumenenne MeraHosla W 3TaHoa. DU3MOIOTHYECKOE JCHCTBHE METAaHOJIA W JTAHOJIA Ha
OpraHW3M 4YeJIOBeKAa. OTWICHIVIMKOIh W TJIHWICPUH KaK TIPEJACTABUTEIN IPEACTbHBIX
MHOTOATOMHBIX CITUPTOB. KauecTBeHHAsI peakius Ha MHOTOAQTOMHBIC CITUPTHI U €€ MIPUMECHECHHE
JUTS pacTtio3HABaHUS TIUIEPHHA B COCTaBE KOCMETHUECKUX CpeCTB. [IpakTHueckoe mpUMeHEeHUE
STHJICHTJINKOJIS ¥ TJIAIIEPHHA.

®enou. CtpoeHne MOJIEKYIBI (eHONa. B3aumHoe eiusHue amomos 6 moaexyie gheHoua.
Xumuueckue ceoticmea: 83aumooelicmsue ¢ Hampuem, 2UOPOKCUOOM HaAmpus, OpPOMOM.
[Ipumenenue ¢eHoa.

Anpaerunel. Metananb (opmanbaerua) U dTaHaTb (aleTalbIerua) KaK MpeICTaBUTEIN
MpelenbHbIX anbAeruaoB. KadecTBeHHbIE peakiuud Ha KapOOHWIbHYIO Tpynmy (peakuus
«cepebpstHOTO 3epKajiay, B3aumojeicTBue ¢ ruapokcunom menu (I1) m ux mpumenenue mms
OoOHapy)XeHUs TpEeACNbHBIX albJECTHAOB B IPOMBILIUICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTBH
anpseruyioB. [lpumenenue popmanbaeruia u aeraibaeruia.

KapOoHoBbie KHCIOTBI. YKCycHass KHUCJIOTa Kak MPEICTaBUTENb IpeleiIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. XMMUYECKHE CBOICTBA (Ha MPUMEPE YKCYCHOM KHUCIIOTHI):
peakiuu ¢ MeTaUlaMH, OCHOBHBIMHM OKCHJaMH, OCHOBAHUSMH U COJISIMU KakK IMOATBEpXKIACHUE
CXOJCTBA C HEOPraHMYECKUMU KHUCIOTaMu. Peakius sTepuduKanuu Kak CrHoco0 MOTy4eHUS
cinoxHbIX 3¢upoB. [IpuMenenue ykcycHoil kucnotel. [IpencraBienne o BbICHIMX KapOOHOBBIX
KHCIIOTaX.

Crnoxueie 3¢upbl u kupbl. CroxHble 3(QHUpPbl KaKk MPOIYKTHl B3aUMOJEHCTBUS
KapOOHOBBIX KUCIIOT co cnupTamu. [IpumeHeHne caoKHbIX 3(UPOB B MUIIEBOM U MapProMepHOH
MIPOMBIIITIEHHOCTH. JKHUpBI KakK CIOXHbIE 3(UPHI TTUIEPUHA U BBICIIUX KapOOHOBBIX KHCIOT.
PactutenbHble W KMBOTHBIE JKUPBI, UX COCTaB. Pacro3HaBaHHe pacTHUTENbHBIX XHPOB Ha
OCHOBAaHUHU HX HEMpPEJeNbHOTO xapakrepa. [IpumeneHue >kxupoB. ['MAponu3 wiM OMbLICHUE
KHUPOB KaK CIIOCOO MPOMBIIIIEHHOTO TMOJYYEHUS! COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MbLia
KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. MoIoIIKe CBOHCTBA MbLIA.

VYrnesoasl. Knaccudukanus yrneBogoB. HaxoxneHue yrieBosoB B mpupoje. ['mokosa
Kak anpiaerunocnupt. bposkenue rmroko3bl. Caxaposa. [udpoaus caxaposvi. Kpaxman u
LEJUTI0NI03a KaK OMOJOTHYecKre MOJMMepbl. XMMHUYECKHE CBOMCTBA KpaxMmana M IEJUTIOI03bI
(Tuaponu3, Ka4eCTBEHHAs peaklys ¢ HOJIOM Ha KpaxMmall M ee MPUMEHEHUE Ui OOHapYKEeHUS



Kpaxmasa B mpoayKkTax nutanus). [Ipumenenue u 6uosorudeckast poib yriaeBojoB. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX HA MIPUMEpPE alleTaTHOTO BOJIOKHA.

Wnentudukanys opraHM4ecKuX COCAMHEHUH. [ enemuueckas céi3b MedcOy KIacCcamu
opeanuyeckux coeouneHul. TUTTBI XUMUYECKUX PEaKIMii B OPraHUYECKON XUMHUH.

AMUHOKHUCIOTHI U Oenku. CocTaB U HOMEHKJIATypa. AMHHOKHUCIOTHI Kak amM(pOTepHbIE
opranuueckue coeauHenus. llemtunHas cBsi3b. buosormyeckoe 3HaYeHHE O-aMHUHOKHCIIOT.
OO6nactu mpuMEHEHNsI aMHHOKHUCIIOT. benku Kak npupoaHbie ouomnonmumMepsl. COCTaB U CTPOCHUE
0enmkoB. XMMHUYECKHE CBOWMCTBA OCIIKOB: TUAPOJM3, NeHarypanus. OOHapykeHue OCIKOB MPHU
MOMOIIM KAaYeCTBEHHBIX (IBETHBIX) peakiuil. IIpeBparneHusi OENKOB MUIMM B OPTaHU3ME.
buonornueckue QpyHKIMM OEIKOB.

11kanace
Teoperuueckue oCHOBbI XUMHUH (27 YacoB)

Crpoenne BemectBa. CoBpeMeHHass MoOJelb CTPOGHMSI aroMma. OJEeKTpOHHas
KoHurypamusi aroma. OcHogHoe u 6030ydcoeHHble cocmosnus amomos. Kitaccudukanus
XAMHUYECKHX JJIEMEHTOB (S-, P-, O-amementhbl). OCOOCHHOCTH CTPOCHHS JHEPreTHUSCKHX
ypoBHe# aromoB d-amemeHToB. Ilepmommyeckass cucremMa XuUMHYECKUX odnemeHToB [[.U.
MenneneeBa. ®@usnueckuii cmbica Ilepuoamyeckoro 3akona .M. Menneneesa. Ilpuunnubl n
3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB AJIEMEHTOB U MX COEIMHEHUH MO MEepUoJaM M TpyIIaMm.
DJIEKTpOHHAs TPHUPOJA XHUMHUYECKON CBSI3U. OJEKTPOOTPUIIATENBHOCTh. BUABI XHMMHUYECKOM
CBs3M (KOBaJ€HTHas, MOHHAs, METa/lInyeckas, BOJOPOJHAs) U MEXaHU3Mbl ee 00pa3oBaHUS.
Kpucmannuueckue u amopgnvle ewjecmea. Tunvi Kpucmaniiuyeckux peuiemox (amomHas,
MONEKYIAPHASA, UOHHAA, MeMAlIudecKds). 3aeucumocms usuyecKux ceoucms eeujecmea om
muna  Kpucmaiiudeckou pewiemkuy. lloJMMepbl: OpPraHMYECKHE W HEOPraHWYECKHE.
Knaccudukanus noJumMepoB, ux npuMeHenue. [IpuunHbl MHOrooOpasus BEeLIeCTB.

XUMHUYECKUE peakuuu. ['OMOreHHbIE M TeTeporeHHble peakiuu. CKOpOCTh peakiuH, ee
3aBHCUMOCTh OT PAa3JIMYHbIX (DAaKTOPOB: TMPHUPOJBI PEATHPYIONIUX BEUIECTB, KOHIICHTPAIIUU
pearupyromux BEIIECTB, TEMIIEPATyphl, IUIOMAAN PEAKIIMOHHONW IMOBEPXHOCTH, HAINYUS
Kataim3aropa. Pojb Katanu3aropoB B IPUPOJIE U IMPOMBIIIICHHOM MPOou3BoacTBe. OOpaTuMoOCTh
peaknuii. XMMHUYECKOE PABHOBECHE M €ro CMEIICHHE MOJ[ JCHCTBUEM pa3IMYHBIX (PaKTOPOB
(KOHIIEHTpAIHsI pPEearcHTOB WJIM MPOIYKTOB pPEaKIUH, JABJICHUE, TEMIepaTypa) JJIs CO3/IaHus
ONTUMAJILHBIX YCIIOBUH MPOTEKAHHUS XUMHYECKUX MPOLECCOB. JJucnepchuvie cucmemvl. Ilonsmue
o Koanouoax (3onu, eenu). Mcmuunvie pacmeopwvl. Peaknuu B pacTBOpax AJICKTPOJIUTOB. pH
pacTBopa Kak IOKa3aTelb KUCIOTHOCTU cpenbl. ['maponu3 comneil. 3HaueHuWe THAPOIN3a B
OMOJOTMYecKUX OOMEHHBIX Tmpoueccax. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEAaKIUU B
MIPUPO/ie, MPOU3BOACTBEHHBIX MPOIECCaX U KHUIHEACATEIHbHOCTH OPraHu3MoB. OKHCIHUTEIHHO-
BOCCTaHOBUTEJIHLHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB TJaBHBIX M MOOOYHBIX MOATPYIIIT
(Menp, XKenme30) W HEMEeTaIOB: BOJIOPOJA, KHUCIOPOJa, TalloTeHOB, cepbl, a3ora, Qocdopa,
yriaepoaa, kpemHus. Kopposusi MeTayioB: BUIBI KOPPO3UH, CIOCOOBI 3alIUTHl METAIJIOB OT
KOppO3UU.  Diekmpoau3  pacmeopod u  pacniagos. Illpumenenue  snekmpoausa 6
npomsiuieHHocmy._ KUCIoTel HeopraHuyeckue W opranudeckue. Kiaccudukanus KUCIOT.
XUMHUYECKHE CBOWCTBA KHCIOT: B3aWMOJICUCTBHME C METajllaMH, OKCHJIAMU METaJlIOB,
TUIPOKCUAMH _ METAJIJIOB, COJIAIMH, cOUpTaMu  (peakius dtepucdukanuu). OcHOBaHUs

HCOPraHn4CcCKME MW OpraHu4cCKuc. K.HaCCI/I(bI/IKaHI/IH OCHOBaHMH. XWMHWYECKHE CBOWCTBA




OCHOBAHMH: B3aUMOJICMCTBHE C KHCIOTaMHU, KHCIOTHBIMHM OKCHUIAMU M COJISIMH, Pa3I0KCHUE

HEpacTBOPUMBIX ocHOBaHul npu HarpeBanuu. Comn. Kimaccudukanus coJjieii: cpeaaue, KUCIble

U OCHOBHBIE. XHMMHUYECKHE CBOMCTBA COJEH: B3aWMMOJEHWCTBHE C KHUCIJIOTAMH, MIEJIOYAMHU,

METalliIaMH1 M COJIAMH.

Xumus 1 xu3Hb (11 yacos u3 Hux: 4 yaca B 10 kiaacce u 7 4 — B11 kiacce)

Hayunsle Metonsl mo3Hanusi B xumMuu. Mcrounnku xumudeckoit mHdopmaruu. [Houck
nHbOpMAIMY 0 Ha3BaHMSIM, HIACHTU(UKATOpaM, CTPYKTYpHBIM (opmyiaam. MopaenupoBaHue
XMUMHMUYECKUX MPOLECCOB U SBICHUM, XuMuyeckuti auaiuz u cuHme3 KaK METOJbl HAYyYHOI'O
MO3HAHUS.

Xumus U 310poBbe. JlekapcTBa, GepMEHTHI, BAUTAMUHBI, TOPMOHBI, MUHEPAJILHBIE BOJIBI.
[TpoGnemMsbl, cBsI3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX TMpernapaTtoB. BpenHbie MPUBBIYKK U
(dakTopbl, paspyllalole 3J0poBbe (KypeHHE, YHNOTpeOJIeHHEe ajaKorojs, HapKOMaHHUs).
PammmonansHoe uranue. [Tuwesvie 0obasku. OcHo8bl NUUEBOU XUMUU.

XuMus B MOBCEIHEBHOM XU3HU. Moromue u uuctamue cpeactsa. Cpeocmea 60pbowl ¢
ObLIMOBLIMU  HACEKOMbIMU:  peneiieHmol, uHcekmuyuovl. CpeAcTBa JTUYHOW THUTHEHBI U
kocMeTuku. [IpaBuna GezonacHoOi pabOThl C €IKUMH, TOPIOYUMH U TOKCHUHBIMH BEIIECTBAMHU,
cpencTBaMu OBITOBOYM XUMHH.

XUMHS U CENhCKOE XO35HCTBO. MUHEpalbHbIE U opraHudeckue ynoopenus. Cpeacta
3aIMUTHI PACTECHUH.

Xumusgs W dHepreTuka. lIpupojHble HMCTOYHHUKH YriIeBOAOpPOAOB. I[lpupoansii u
MOMYTHBIA HE(PTSHOM Ta3bl, UX COCTaB M ucrnoyib3oBaHue. CocraB HedTH W ee mepepaboTka.
Hedrenponykrel. OxranoBoe umcio OeH3mHa. OxpaHa OKpyXKalomed Cpenbl Ipu
HeremepepabOTKE W TPAHCIOPTHUPOBKE HEPTEIPOIYKTOB. AJBTEPHATHBHBIE HMCTOYHHKHU
SHEepPruu.

Xumuss B crpouTtenberBe. Llement. beron. I[logbop oONTHUManbHBIX CTPOUTEIBHBIX
MaTepHUaIOB B MPAKTUYECKON NEATEILHOCTH YEJIOBEKA.

XUMHUS U 9KOJIOTUS. XUMUYECKOE 3arpsi3HEHHUE OKPYXKAIOIIeH Cpelibl U ero MOCIeACTBHUS.
Oxpana rugpocdepsl, T04YBbl, aTMOCchepsl, (HI0pbl U hayHbl OT XUMUYECKOTO 3arps3HEHUS.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA ITPOI'PAMMBI 110 XMMHWHN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS OOYJarOLUIUMHUCS
IIporpamMM CpeaHero oémero o0Opa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U TMPEAMETHBIM).
HayuHo-MeToan4eckoit OCHOBOM JUisl pa3pabOTKU IUIAHUPYEMBIX PE3YIbTaTOB OCBOEHHS MPOTrpaMM
cpeaHero o01iero o0pa3oBaHus ABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO.

B cootBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYp€ JIMUYHOCTHBIX
pe3yabTaTOB OCBOEHUS MpenMeTa «XHUMUsS» Ha YPOBHE CPEJHEro OOIIero oOpa3oBaHMsl BbIJICIEHBI
CJICAYIOIIHE COCTaBIISAIOIINE:

0CO3HaHME OOYYAIOIIMMUCA POCCHUMCKONW TpakJTaHCKONW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIENIEHHUIO;



HaJu4Yie MOTUBAIIMU K 00Y4YCHHUIO;

L[EJICHATPABICHHOE DPA3BUTHUE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH HAa OCHOBE KIIIOUYEBBIX
LEHHOCTEW M MCTOPUYECKUX TPAIULUN 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOUIMXCSl PYKOBOJICTBOBATHCS B CBOCH JIEATEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, IPUCYILIUMHU  LEJIOCTHOM CHUCTEME XHUMHUYECKOTO
oOpa3oBaHus;

HAJIMYHE TPABOCO3HAHUS SKOJIOTHIECKON KYIBTYPHI H CIIOCOOHOCTH CTAaBUTh LIETH M CTPOUTH
YKU3HEHHBIE IUIaHBbI.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHMSI MpeAMETa «XHUMHUSD» TOCTUTAl0TCA B €AMHCTBE y4eOHOMU
U BOCHHUTATEJIbHOW JEATENIbHOCTH B COOTBETCTBUM C T'YMAHUCTUYECKUMH, COLUOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMM UM HJI€AJlaMU POCCHIICKOTO Tpa)<IaHCKOro o0O0IlecTBa,
NPUHATHIMU B OOIECTBE HOPMaMH U TpaBUJIAMM [OBEAEHHUS, CHOCOOCTBYIOIIMMHU Ipoleccam
CaMOIIO3HaHUsl, CAMOPa3BUTHUSI U HPABCTBEHHOT'O CTAHOBJIEHUSI TMYHOCTH 00yJarOINXCsl.

JIMYHOCTHBIE pE3yNIbTAaThl OCBOECHMS IpeaMeTa «XUMHUsS» OTpaXalT CPOPMUPOBAHHOCTD
OTIbITa MO3HABATEIBLHON U MPAKTHYECKOH AeATEeIbHOCTH O0OYyUaIOINXCs [0 peaau3alu IPUHATHIX B
oOL1eCcTBE IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHS O00YYaIOIIMMHUCA CBOMX KOHCTUTYLHMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUS] O COLMAJIBHBIX HOPMax U TMpaBWJIaX MEXJIMYHOCTHBIX OTHOILIEHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATENBHOCTH MPHU CO3JIaHUU y4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO03HABATENbHbIX 3a/1a4, BHINOJHEHHH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHKY U apryMEHThl JPYTrUx
MIPY aHAJN3€ PA3JINYHBIX BUIOB YUeOHOM AEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS :

LIEHHOCTHOTO OTHOUIEHUS K HICTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTEUYECTBEHHOW XUMUU;

YBa)XEHHUS K MPOLIECCY TBOPUYECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO TPUMEHEHUS XUMHUH,
OCO3HAHHUS TOTO, YTO AOCTMXKEHUS HAYKU €CTh PE3yJbTaT AJIUTEIbHBIX HAOIIOACHUN, KPOTIOTIUBBIX
JKCIIEPUMEHTAIIBHBIX [IOUCKOB, IIOCTOSIHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYUEHUHU U MOCIEIYIOIIEM aHau3e HHPOpMAIUH
0 MEePEOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAllMH, CBS3aHHBIE C XMMHYECKUMHU SIBICHUSIMH, U MPUHUMATh
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

FOTOBHOCTU OLIEHMBAaThb CBOE IOBEJCHUE M IMOCTYIKM CBOMX TOBAapuUIEHd € MO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUNA 3TUX MOCTYIKOB;

4) popMupOBaHHSA KYJbTYPHI 310POBb:

MOHMMaHUS LIEHHOCTeW 370poBOTO M Oe3omacHOro oo6pasa JKU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOuII0IeHNS TpaBUII 0€30MaCHOr0 0OpaIlleHus C BEIIECTBAMH B OBITY, IIOBCEAHEBHON KU3HU
U B TPYOBOH JIEATENBHOCTH;

MOHUMAaHUS [IEHHOCTHU MPaBUJ MHIUBUAYAJIBHOTO U KOJUIEKTUBHOTO O€3011acCHOTO MOBEACHUS
B CUTYallUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;



OCO3HAHUS TOCIEACTBHA M HENPHITUS BPEAHBIX TMPUBBIYCK (YIOTPEOJICHHS alKOTOJS,
HapKOTHUKOB, KYpeHUs);

5) Tpy10BOr0 BOCHIUTAHUA:

KOMMYHHKATHBHOW  KOMIIETGHTHOCTH B  y4e€OHO-HCCIIEAOBATEIbCKOW  JCSATEIHHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH NPAKTHYECKUX 3a7a4 COLMAIBbHOU
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPaKTUICCKOMY H3y4eHUIO Tpodeccuii pa3ImyHOro poJia, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 10 XUMUU;

YBaXEHUS K TPYAY, JIIOASIM TpyJa U pe3yabTaTaM TPYIAOBOH NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIYAJTBHOW TPAEKTOPUU 00pazoBaHus, Oymyriei
npodeccur M peaau3alui COOCTBEHHBIX KM3HEHHBIX TJIAHOB C YU4ETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMHUU, MHTEPECOB U OTPEOHOCTEH 00111eCTBAa;

6) 7K0/10rM4YecKOro BOCIIMTAHUSA:

9KOJIOTUYECKH 1ETIECO00Pa3HOTO OTHOIICHHUS K MPHUPOJIE, KaK MCTOYHHKY CYIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

MMOHMMAaHMs TJIIOOATBHOTO XapakTepa ASKOJOTHUECKUX MPOoOJieM, BIMSHUS SKOHOMHUYECKUX
MPOIECCOB HA COCTOSTHUE MPUPOTHON U COIUAIIBHOUN CPEIIbI;

OCO3HAHUsI HEOOXOJUMOCTH HMCIOJIb30BaHUS JOCTHKEHUW XUMHH ISl PEIICHUS BOIPOCOB
PaIrMoOHATBHOTO TIPUPOIOTIOTH30BAHNS,

AKTUBHOTO HEMPUSITHS JCHCTBUM, TPUHOCAIINX BPEI OKPYKAIOIMICH NPUPOJHON Cpere,
YMEHHSI MPOTHO3UPOBATH HEOIATONMPUATHBIE SKOJIOTMYECKHE TMOCIEACTBUS MPEANPUHUMAEMBIX
JNEUCTBUIM U MPEIOTBPAIIATH UX;

HaJIW4Yus Pa3BUTOTO HSKOJOTHYECKOTO MBIIIJICHUS, 3KOJIOTMYECKOM KYyJIbTYphl, OIBITA
NEeSITeIbHOCTH ~ DKOJIOTUYECKOM  HANpaBJI€HHOCTH, YMEHHS  pPYKOBOJACTBOBAaThCS HMMU B
M03HABATEIbHONH, KOMMYHUKAaTUBHOM M COLIMANBbHON MPAKTHUKE, CIIOCOOHOCTH M YMEHHMSI aKTHBHO
[IPOTUBOCTOATH UCOJIOTUH XeMOopoOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUS:

c(OpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 00I1I€CTBEHHOM MPaKTUKU;

MOHUMAaHMS CcHenuPUKN XUMUU KaK HayKd, OCO3HaHUs e€ poiu B (PopMHpPOBaAHUU
palMOHaJILHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUH IEJIOCTHOTO MPEACTAaBICHUS 00 OKpY)KaroleM
MUpE KaK O €IMHCTBE MPUPOJIbI U YENIOBEKa, B IO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEN U PEIIeHUN
po0sieM CoOXpaHeHHs MPUPOIHOTO PABHOBECHS,

yOexXAEHHOCTH B 0COOOM 3HAYMMOCTH XHMHH JUIS COBPEMEHHON LMBHIM3aLUU: B €&
T'YMaHUCTHYECKOW HANpaBICHHOCTH U BAXXHOW POJIM B CO3JaHUM HOBOWM 0a3pl MaTepuanbHON
KYJIBTYpPbI, PEHICHUH TIOO0ANbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MUIIEBON U SKOJOTHYEeCKON 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00eCIIeUeHUN
YCIOBUH YCHEIIHOTO TPY/la U AKOJIOTUYECKU KOM(POPTHOM KUZHU KaxXJI0TO UJieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH: T[OHUMAaHUsA  CYIIHOCTH METOJIOB  TO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh MOJTy4YaeMble 3HAHHS IS
aHalM3a U OObSICHEHUS SIBIICHUN OKPYKAIOIIEro MUPa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHHS
nenath 000CHOBAaHHBIE 3aKIIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUIUXCS JAHHBIX C HENTbI0
MOJY4YEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTFHO MCIOJB30BaTh XUMUYECKUE 3HAHUS /IS pelieHus mpoOieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;



HHTEpEca K MO3HAHUIO U MCCIIEA0BATEIbCKON NESATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpPHIBHOMY OOpa30oBaHMI0O U CaMOOOpa30BaHUIO, K
AKTHBHOMY HOJTYYCHHIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3InYHbIX chepax MpodhecCuOHaTbHON 1eITeTbHOCTH.
METANIPEAMETHBIE PE3YJIbTATbI

MertanpeameTHble pe3yabTaTbl OCBOCHUS YU€OHOT0 MpeaMeTa « XMMUsS» Ha YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs BKJIFOYAIOT:

3HaYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHHS] OOYUYAIOMIKUXCS MEXKIUCIUILTHHAPHBIE
(Mex1peAMeTHbIE) O0IIEeHayYHbIE OHSTHS, OTPAXKAIOLIUE 1IEJTOCTHOCTh HAYYHON KapTHUHBI MUpa U
CHGIII/I(i)I/IKy MCTOAOB IO3HAHHA, HCIOJIB3YEMBIX B CCTCCTBCHHBLIX HayKaxX (MaTepm{, BEUICCTBO,
SHEprus, sBJIEHUE, IPOLIECC, CUCTEMa, HAy4dHBIM (AaKT, MPUHILMI, TUNOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, HCCIIeI0OBaHNE, HAOIIOICHNEe, U3MEPEHUE, YIKCTICPUMEHT U JIPYTHE);

YHUBEpCaJbHbIe YueOHbIE AEUCTBUS (II03HABATENbHbIE, KOMMYHUKATUBHBIE, PETYISATUBHBIE),
obecnieunBaroiue GopMupoBaHue (QPyHKIIMOHAIBHOW TPAMOTHOCTH W COIMAIBLHOM KOMIIETCHIIHH
00yJaroImXcs;

CITOCOOHOCTH 00yJaroIIIXCst HCIIOJIB30BaTh OCBOCHHBIC MEXIUCITUTITHHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS W YHHUBEpcajbHble Yy4yeOHble JEWCTBHS B TMO3HABaTENbHOM U
COIIMAIBHON MTPAKTHKE.

MeranpeaMeTHbIE  pe3yabTaThl  OTPAKAIOT OBJIAJICHUE YHUBEPCATBHBIMU  YU4€OHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU }IeﬁCTBHﬂMH.

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU J€HCTBUAMM:

1) 6a3oBble JJornYecKue AecTBUS:

CaMOCTOSITENIPHO  (DOPMYIHPOBATh M  aKTyaIM3UpPOBATH MpoOJIEMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh IIeU JCATCIbHOCTH, 3ajaBas MapaMeTphl M KPHUTEPUU WX JIOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEIBHOCTH C MTOCTABJICHHBIMH IICIISIMH;

WCIIOJb30BaTh NPH OCBOCHUHM 3HAHUH MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIACIATH
XapaKTepHbIC IMPU3HAKKM TIOHATHA W  yCTAHABJIMBATh MX B3aUMOCBS3b, HCIIOJH30BAThH
COOTBETCTBYIOIINE TOHITHS JJIs1 0ObSICHEHUS OTNICIbHBIX (DAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPHUHU TS KJIaCCU(UKAIIUU BEIIECTB U XUMUYCCKUX PEaKIIHi;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSA3U MEXTY U3Yy4aeMbIMH SIBJICHUSMU;

CTPOUTH JIOTHUECKUE pacCyXJIeHusl (MHIYKTUBHBIE, I€TyKTUBHbBIC, [0 AHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B PAacCMATPUBAEMBIX SBICHUAX, (POPMYIHpOBATH BBIBOABI U
3aKITFOYCHUS;

MPUMEHATh B TMpoOIlecce IMO3HAHUS, HCIOIb3yeMble B XMMHH CHMBOJUYECKHE (3HAKOBBIC)
MOJIENIH, TTPEOOPa30BhIBATh MOJICILHBIC MPEACTABICHUS — XMMHUYECKUH 3HAaK (CHMBOJI) JJICMEHTA,
xuMuueckas (Qopmyna, ypaBHEHHE XHMHUYECKOM peaklud — TPU PElIeHHH Yy4eOHBIX
MO3HABATENbHBIX M MPAKTUUYECKUX 33734, TPUMEHSATh Ha3BaHHbIC MOJEIbHBIC MPEACTABICHUS IS
BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUH.

2) 6azoBbIe HCCIEA0BATENbCKHE eCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopMynupoBaTh LETM W 3aJa4d  WCCIENOBaHHS, MWCIOJb30BaTh IOCTABICHHBIE H
CaMOCTOSITENIEHO c(hOpPMYIMPOBaHHBIE BOMPOCH! B KAU€CTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(hopMHUpOBaHHMSI TUTIOTE3BI TI0 TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUN;



BJIAJCTh HABBIKAMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS M IPOBEACHHUS YUYEHUYECKHX
HKCIIEPUMEHTOB, COBEpIICHCTBOBATh YMEHHUS HAONIOJAaTh 3a XOJOM IpoIlecca, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYyIHpPOBaTh OOOOIIEHHS W BBIBOJABl OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABISITH OOOCHOBAHHBIA OTYET O MPOJICITAHHON
pabore;

npuoOpeTaTh ONBIT YYCHHYECKOW MCCIEeNOBATEeIbCKOW HM TPOEKTHOW JEATENBbHOCTH,
MPOSIBJIATh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
MIPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB [T0O3HAHUSI.

3) pa6ora ¢ nunpopmanmeii:

OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOYHUKAX WH(GOPMAIMK (HAYIHO-TIOMYJISIpHAs JIUTEpaTypa
XUMHUYECKOTO COJIep’KaHus, CIpaBOYHbIE TMocoOus, pecypcsl MHTepHera), aHaIM3UpOBATH
nH(MOPMALIMIO pPAa3IUYHBIX BUAOB U (QOpPM NPEICTABICHUS, KPUTHYECKH OLIEHUBATh €€
JIOCTOBEPHOCTH U HEITPOTUBOPEUNBOCTD;

(¢bopMynupoBaTh 3amnpockl W TNPUMEHSATh pa3IUyHbIE METOJbl MpPU IOUCKE U O0TOOpe
nHpopmaluy, He0OXOAUMOM /1JIsl BBIMIOTHEHUSI YUEOHBIX 3a/1a4 ONpeAEIEHHOIO TUIIA;

MpUOOpETaTh OMBIT HCIOIb30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTHMAJIbHYIO (GOpMY MpeAcTaBlieHUs HHPOpMalMH (CXEMBbI,
rpaduku, TuarpaMMsl, TaOJIUIBI, PUCYHKH U JIpYTHeE);

WCIIOJIb30BAaTh HAYYHBIM SA3BIK B KayecTBe CpeAcTBa MpH paboTe ¢ XUMHYECKOU
nHpopmMalren: IPUMEHATh MEXIpeAMETHbIEe (pU3NYecKrue U MaTeMaTHYeCKHe) 3HAKH U CUMBOJIBL,
dhopmysbl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIIATHOCTH.

OgiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYX/JaeMOH TeMbl B XOJ€ AMAJIOra W/Wiu AUCKYCCHUH,
BBICKa3bIBaTh  UJEH, (HOPMYIMpPOBATh CBOM NPEIJIOKEHHS OTHOCUTEIBHO  BBIIOJIHEHUS
IIPEUI0KEHHOH 3a/1auH;

BBICTYNIaTh C Mpe3eHTalueill pe3yslbTaTOB II03HABATEJIHOW JAEATENIbHOCTH, HOJIYYEHHBIX
CaMOCTOSTEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBINOJIHEHUH XMMHYECKOIO 3KCIIEPUMEHTAa,
IIPAKTUYECKON PabOThl 10 HMCCIEJOBAHUIO CBOMCTB M3ydaeMbIX BELIECTB, peaau3alMM y4yeOHOTO
npoekta U (OpMyIMpPOBaTh BBIBOJBI IO pe3yjibTaTaM HpPOBEAEHHBIX MCCIEIOBAHUN IyTEM
COIJIaCOBAHUSA MO3ULMI B X071 00CYXA€HUS 1 0OMEHa MHEHHSIMH.

OBJiaieHNe YHHBEPCAIbHBIMHU PeryJsiTUBHBIMH J1eHCTBUSMM:

CaMOCTOSITEJIbHO IUIAHUPOBaTb M OCYILECTBIIATH CBOIO IO3HABATENBHYIO JESTEIbHOCTD,
ompenenss e€ LeIM U 3aJauyd, KOHTPOJMPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
[Ipe/UIaraéMblii aqropuT™M ACUCTBUI IpU BBINOJHEHUM YYE€OHBIX M HCCIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3PPEeKTUBHBIN cHOCOO MX pelIeHUs ¢ Y4ETOM IOJYyYeHUs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH AEATEILHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

Hpe,[[MeTHLIe PE3YJIbTAaTbl OCBOCHUS KypCa «Opr AHUYCCKaA XUMHUA» OTPAKAKOT:



c(hOPMHUPOBAHHOCTH MPEACTABICHUN O XWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpA, POJM XMMUU B TO3HAHWUU SBICHUNA MPUPOABI, B (OPMHUPOBAHUHM MBIIUICHUS U
KyJIbTYypbl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PaMOTHOCTH, HEOOXOIUMOW Ui  PpeIICHUs
NPAaKTUYECKUX 33/7a4 M SKOJIOTWYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U
MIPUPOIHOM CpeAE;

BJIaJICHUE CUCTEMOM XMMMUYECKUX 3HAHUM, KOTOpask BKIKOYAET: OCHOBOIOIATAIOLIUE TOHITHS
(XMMHYECKHI DJIEMEHT, aToM, OJEeKTPOHHAas 000JI0YKa aToMa, MOJIeKYyla, BaJeHTHOCTb,
AIIEKTPOOTPHUIIATEIBHOCTh, XWMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BépHyras U
COKpaIéHHasi), MOJIb, MOJIIpPHAsi Macca, MOJIIPHBIN 00BEM, YrIIEpOAHbIN CKeNeT, (PyHKIMOHAIbHAS
rpymnna, pagukall, U30MepHUsl, U30MEPbI, TOMOJIOTMYECKHUM Psill, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPO
U a30TCOJEPIKALIME COCINHEHNS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS); TEOPUU M 3aKOHBI (TeopHsi cTpoeHHs opraHmueckux BemectB A. M. bytieposa,
3aKOH COXpPaHEHMsSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3bIK XHUMUU;
MHPOBO33PEHUYECKUE 3HAHUS, JIeKAIMe B OCHOBE MOHWMAHUA NPUYMHHOCTH U CHCTEMHOCTHU
XUMHMUYECKUX SIBIIEHUH, (DAKTOJIOTUYECKUE CBEJEHHMS O CBOWMCTBAaX, COCTaBe, IOJIyYEHUU U
0€30MacHOM HCMOJb30BAaHUM BaKHEHIIMX OPraHUYECKUX BELIECTB B OBITY U MIPAKTHUECKOMN
NEATENBHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUN BBISBISATh XapaKTE€pHbIE MPU3HAKHU MOHATHUN, YCTAHABIMBATh UX
B3alMOCBSI3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME IOHSATUS TNPH OMHCAHUM COCTaBa, CTPOCHHS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHEHU;

c(OpPMUPOBAHHOCTh YMEHHMH HCIOJIb30BATh XUMUYECKYI0 CHMBOJHUKY Uil COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpall€HHOM) (PopMysl OpraHMYecKUX BELIECTB U
YPAaBHEHUN XMMHYECKUX PEAKIMI, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHUX BELIECTB IS
WJUTFOCTPALIMU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIIEKHOCTh H3YUEHHBIX OPTaHUYECKUX
BEIIECTB IO MX COCTaBy U CTPOCHHUIO K ONPENeNEHHOMY KiacCy/Tpylie CoeIuHEeHU
(YriieBo0po/ibl, KUCIOPO U a30TCOAEpKAIlME COSAMHEHUS, BHICOKOMOJIEKYJISIPHbIE COSAUHEHMUS),
JaBaTh WM Has3BaHWs 1o cuctematudeckoi HoMeHknarype (IUPAC), a Takxke mNpUBOAWTH
TPUBUAIbHBIC HAa3BaHUS OTHEIbHBIX OPraHWYECKHX BEUIECTB (ITUJICH, MPOIUJICH, alleTUJIEH,
STUJICHTJIUKOJIb, TJHUIEpUH, GeHOT, GopManbIerul, aleTalbIerul, MypaBbiHasI KUCIOTa, YKCYCHAs
KHCJIOTa, OJIEMHOBAsi KHCIOTA, CTEapUHOBAsl KUCIIOTA, TIII0K03a, (PYKTO3a, Kpaxmal, LeJUIi003a,
TJTMITAH);

c(OpPMUPOBAHHOCTh yMEHHUSI OIpPEAesITh BUIbl XUMHYECKOW CBSI3M B OPraHUYeCKHX
coeMHEHUsX (OIMHAPHBIE U KPATHBIE);

chOpPMUPOBAHHOCTh YMEHHSI MPUMEHSTh IMOJIOKEHUS TEOPHUH CTPOSHUS OPraHuYecKhX
BemecTB A. M. byrnepoBa ansi oObsICHEHHS 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa H
CTPOEHMS; 3aKOH COXPAHEHHUsI MacChl BELIECTB;

chOpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOEHHE, (PU3HUECKHUE U XUMUYECKUE
CBOMCTBA THUMHMYHBIX MPEACTABUTENIECH Pa3IMUHBIX KIACCOB OPraHMYECKUX BEIECTB (MeTaH, 3TaH,
STUJIEH, TPOIWJIEH, aleTuwieH, OyraaueH-1,3, merunOyraaueH-1,3, OeH30J7, METaHOJ, 3TaHOI,
STUJICHIJIMKOJb, TJIMLEPUH, (EHOJ, aleTadbIerul, MypaBbUHas U YKCYCHas KHCJIOTHI, IJIIOKO3a,
KpaxMaj, LEJUII0J03a, aMUHOYKCYCHasl KHUCIIOTa), WUIKOCTPUPOBATh N€HETUYECKYIO CBSI3b MEKIY
HUMHU YPaBHEHUSIMHU COOTBETCTBYIOIIMX XMUMHMUYECKHUX PEAKIMHU C HMCIOJIb30BAHUEM CTPYKTYPHBIX

bopmyu;



c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHUKH YIIICBOJIOPOJIHOTO CBHIPhsS (HE(PTH,
MPUPOJHBIN Ta3, yroijib), CIOCOOBI MX MEpepadOTKH M IMPAKTHYECKOE MPUMEHEHHE IMPOIYKTOB
nepepadboTKu;

c(hOpPMHUPOBAHHOCTh YMECHHI MPOBOIUTH BBIYUCIICHUS TI0 XUMUYECKUM YPABHEHHSIM (MAaCCHI,
00bEMa, KOJTMYECTBA MCXOJHOTO BEUIECTBA MIIM MPOAYKTa PEAKLUH 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB HJIM MPOJTYKTOB PEAKIIHH);

c(OpPMHUPOBAHHOCTh YMEHUU BIIAJICTh CHCTEMOU 3HAaHWI 00 OCHOBHBIX METOJIaX HAYYHOTO
MMO3HAHMS, UCTIOJIb3YEMbIX B XMMUU MIPU U3YYCHHUH BEIIECTB M XUMHUUECKHUX SABJICHUI (HabmtoeHue,
U3MEpEHUe, SKCIIEPUMEHT, MOJIEIMPOBAHUE), UCIOIb30BaTh CUCTEMHbIE XUMHUUYECKUE 3HAHUS AJIs
MPUHATUS. PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIMAX, CBS3aHHBIX C BEIIECTBAMH U HUX
MIPUMEHEHUEM;

chopMUPOBAaHHOCTh YMEHMI COOJIO/IAaTh TpaBUiIa TOJH30BAHUS XUMHYECKOM TOCYIO0N U
nabopaTopHBIM 000PYAOBaHUEM, a TAK)KE MpaBWiia 0OpalleHus C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMHU 10 BBITIOJIHEHHIO JTA00PATOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBIMOJHATH XUMUYECKUM ODKCIEPUMEHT
(mpeBpalieHusl OpraHUMYECKUX BELECTB NPU HArpeBaHUH, IMOJIyY€HUE 3TUJIEHA U U3YYEHHUE €ro
CBOMCTB, KQU€CTBEHHBIC PEAKIIMHM OPTaHMYECKUX BEIIECTB, JCHATYpAIs OCIKOB IIPH HarpeBaHUH,
L[BETHBIE peaKkuu OEJIKOB) B COOTBETCTBUU C MpPaBUIaMHU TEXHUKU O€30M1aCHOCTU MPpH 00pallleHuu ¢
BEIIECTBAMU U JIaOOpaTOpPHBIM O00OPYAOBAHMEM, MPEACTABIATH PE3YJIbTAaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIONIMX peakmuii u (GopMyanpoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3YyJIbTaTOB;

cOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HWH(POpPMALHIO,
MOJTy4aeMyI0 U3 Pa3HBIX HICTOYHUKOB (CpeACcTBa MaccoBoil nHbopManyu, IHTepHET U ApYrux);

chOpMUPOBAHHOCTh YMEHHH COOJIFOJaTh TIpaBWjIa OAKOJOTHUYECKH IEJIECO00pa3HOTO
MOBEACHUA B OBITY U TPYIOBOM [EATENHHOCTH B LEIAX COXPAHEHHUS CBOETO 3/I0pPOBbI U
OKpY)Kalolllel MPUPOTHON Cpelbl, 0CO3HABaThb OIMACHOCTh BO3JCHCTBUSA Ha >KUBBIC OPraHU3MBbI
onpeeNEHHBIX OPraHUYECKUX BEIECTB, MoHUMas cMbicia nokaszarens [1IK, noscHsaTs Ha nmpumepax
CHOCcOObl YMEHBIUICHUS U NMPEAOTBPAILEHUS UX BPEIHOTO BO3ICHCTBUS HA OPraHU3M YEIOBEKa,

Uis OOy4arouuXcs C OTPAaHHMYEHHBIMH BO3MOKHOCTSIMH 3JIOPOBBS: YMEHHE MPUMEHSTDH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUIS CJETIBIX M CIA0OBHUIALINX OOY4YaIOIIUXCSA: YMEHHE HCIOJIb30BaTh Pelibe(HO-TOYECUHYIO
cucteMy o6o3Hauenuii JI. bpaitis mis 3anucu XuMudeckux Gopmyd.

11 KJIACC

[IpenMeTHbie pe3yabTaThl OCBOCHHS Kypca «O011as 1 HeopraHudeckasi XuMUs OTPaXKakoT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XMMHUYECKON COCTaBIISIONICH €CTeCTBEHHO-HAyYHOU
KapTUHBI MUpPA, POJM XUMHHM B TIO3HAHWM SIBJICHUM MPHUPOABI, B (POPMUPOBAHHM MBIIUICHUS WU
KYIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOW TIpPaMOTHOCTH, HEOOXOAUMON [UIsl  peIleHus
MPAKTUYECKUX 3aJad M DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
MIPUPOIHOM CpEE;

BJIaJICHUE CUCTEMOM XUMHYECKUX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOIMOJIAra0INe MOHATHUS
(XMMHYECKHUI 3JIEMEHT, aTOM, M30TOI, S-, P-, 0- MEKTPOHHBIE OPOMTAIN aTOMOB, HOH, MOJIEKYIIA,
MOJIb, MOJISIDHBIM O0O0BEM, BaJEHTHOCTh, DJIEKTPOOTPUILIATEIHHOCTh, CTENEHb OKUCIEHUS,
XUMHYECKasi CBs3b (KOBAJICHTHAs, HWOHHAs, METaJUIMYEeCKas, BOJIOPOJHAS), KpHUCTaIMYecKas
peméTka,  TUIBI ~ XMMHUYECKMX  pEakUuidl,  pacTBOP,  AJIEKTPOJUTBHI,  HEDJIEKTPOJMTHI,



ANEKTPOJIUTUYECKAS JUCCOLMAIUS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON pEaKIInH,
XUMHUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEOpUsl BJIEKTPOJUTUYECKOW IJUCCOIMAINH,
nepuoanueckuid 3akoH . 1. MeneneeBa, 3aKOH COXpAHEHUS MACChl BEIIECTB, 3aKOH COXPAaHECHUS
U TPEBpAICHUS PHEPTUU MPU XUMUYECKUX PEaKIMsX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM S3BIK
XHUMUHU, MAPOBO33PEHUECKHUE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAHHUS IPUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SBJICHUH, (DAKTOJOTHUUECKHE CBEIEHUS O CBOMCTBAaxX, COCTaBe, IOJIYYCHUH U
0€30MMacHOM HCITOJIb30BAHUY BAXKHEUIINX HEOPTaHUYECKHX BEIIECTB B OBITY M TPAKTHUECKOUN
NESITETLHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMECHU BBISBIIATh XapaKTEPHBIC MPU3HAKHA TOHATHN, YCTAHABIIUBATh MX
B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHS MPU ONMMCAHUN HEOPTAaHMYECKUX BEIIECTB
U UX NPEBPALLECHU;

chOpMUPOBAaHHOCTh YMEHHUH UCIOJIH30BATh XHUMHYECKYI0 CHUMBOJIUKY JIJIi COCTaBJICHUS
(dbopMyJ BEIIECTB M YpaBHEHUM XHUMHUUYECKUX peaKIii, cucreMarndyeckyro HoMmeHkinatypy (IUPAC)
Y TpUBHAJIbHBIC HA3BAHUS OTACIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbId Ta3, YIIEKUCIBIN ras,
aMMMaK, raméHas u3BecThb, HeTaléHast U3BECTh, MUTHEBAS COJA, TUPUT U IPYTHE);

c(hOpMUPOBAaHHOCTh YMEHUU OTPEAEISATh BAJICHTHOCTb W CTENECHb OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCAMHEHUSAX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBs3M (KOBaJIGHTHAs, HOHHAS,
METaJUTMYECKasi, BOJIOPOJHAS) B COCIWHEHHUSAX, THUI KPUCTALINYECKONW PEMIETKH KOHKPETHOTO
BemecTBa (aToOMHas, MOJICKYJSApHAs, HWOHHAs, METAJUIMYeCKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPTaHMUECKUX COCAMHEHUI;

c(hOopMUPOBAHHOCTh YMEHHUI YCTAaHABIWBATH NMPUHAIICKHOCTh HEOPTAHNIECKUX BEIIECTB IO
X COCTaBy K OIpeaeiaEHHOMY KIacCy/Tpylie COeAMHEHUU (MpOCTbie BEIIeCTBA — METallbl U
HEMETaJlIbl, OKCU/IbI, OCHOBAHHUSI, KUCIIOThI, aM(pOTepHbIE TUAPOKCUABI, COJIH);

c(hopMUPOBAHHOCTh YMEHHUN PaCKpbIBaTh CMBICH Nieproandeckoro 3akoHa J[. . MenneneeBa
U J€MOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (DYHKIINH;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEepPU30BaTh AIIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
aneMeHToB 1—4 nepuonoB Ilepuoaunyeckoil cucreMbl xuMudeckux anemeHtoB [[. . Menaeneena,
UCIIOJIb3Ysl TOHATHS «S-, P-, O-3JIEKTPOHHBIC OpPOMTAINY, «IHEPreTUYECCKHE YPOBHU», OOBACHSITH
3aKOHOMEPHOCTU M3MEHEHHUsI CBOMCTB XMMUYECKHUX AJIEMEHTOB M UX COCAMHEHUH IO NEpHOoJaM U
rpynmnam [lepuoanueckoit cucrembl xuMuueckux 3memenToB . Y. Menpeneena;

c(OpMUPOBAHHOCTh YMEHHUI XapakTepu3oBaTh (OMHCHIBATh) OOIIME XMMHYECKHE CBOWCTBA
HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KIIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE TI'€HETUYECKOMH
CBS3M MEXJy HEOPraHMYECKHMMH BEIIECTBAMU C [OMOULIBI0 YPaBHEHHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUI;

chOpPMUPOBAHHOCTh YMEHUS KIACCU(PHUIMPOBATH XUMHUYECKHE PEAKUUU [0 Pa3IUYHBIM
MpHU3HAKaM (YUCILY U COCTaBy pPearupyrollux BEIIeCTB, TEIIOBOMY P EKTy peakinu, U3MEHEHUIO
CTETeHeW OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTH PEAKIMH, YUaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUIN COCTaBISATh YPaBHEHUS PEAKIMI pa3NUYHBIX TUIIOB, MOJIHBIC U
COKpaIEHHbIE ypaBHEHHUS peaklUii HMOHHOTO OOMEHa, YYUTHIBAas YCIOBUSA, NPU KOTOPBIX OTH
peakuuu UAYT A0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOIUTH PEAKIMH, MOATBEPKIAAIOIINE KaYeCTBEHHBI COCTaB
pa3IMYHBIX HEOPTraHUYECKUX BELIECTB, PACIO3HABATh OMBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOPaxX HEOPraHUYECKUX BELIECTB;

c(OpPMHUPOBAHHOCTh YMEHUW PpaCKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPECTBOM COCTaBIEHHS SJIEKTPOHHOTO OaaHca ATHX PeaKIlvii;



c(OPMHUPOBAHHOCTh YMEHUH OOBACHATH 3aBUCHMOCTb CKOPOCTH XHMHYECKOH pEaKkUuu OT
pa3nuyHBIX (AKTOPOB; XapaKTep CMEMIECHHs XHMUYECKOTO paBHOBECHS B 3aBHCUMOCTH OT
BHemHero Bo3zaeiicTBus (npuniun Jle [llatense);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XMMUYECKHUE MPOLIECCHI, JIekKAIIUE B OCHOBE
IIPOMBIIIJIEHHOTO TIOJIyY€HUSI CEpPHOW KHCIOTHI, aMMHakKa, a Takke CcHOpMUPOBAHHOCTH
IpeICTaBiIeHU 00 OOLIMX Hay4YHBIX NPUHIUIAX M 3KOJOTHYECKUX MpOoOIeMax XUMHUYECKOIO
IIPOU3BOJICTBA;

COPMHUPOBAHHOCTh yYMEHHHA TPOBOJAWTH BBIUUCICHHUS C HCHOJIB30BAHUEM TTOHSATHS
«MaccoBasi JI0JIs BEILIECTBA B pacTBOPE», 00bEMHBIX OTHOLIECHHUH ra30B MPU XUMUYECKUX PEaKLIUIX,
Macchl BEIIECTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEUIECTBA, Macce WU 00BEMY
OJIHOTO M3 YYacTBYIOLIUX B pEaKLUU BEIIECTB, TEMJIOBOrO 3¢ ¢eKTa peaklui Ha OCHOBE 3aKOHOB
COXPAaHEHHUsI MacChl BELECTB, IPEBPALLIEHUS U COXPAHEHUS SHEPTUH;

chopMUPOBAaHHOCTh YMEHMI COOJIO/IaTh TpaBUiIa TOJB30BAHUS XUMHYECKOM TOCYION U
nabopaTopHBIM 000PYAOBaHUEM, a TAKXKE MpaBWiIa OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKILHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHUHN IUIAHUPOBATb M  BBINOJHATH XUMHYECKUH HSKCHEPUMEHT
(pa3nokeHre MepoKCUaa BOAOPOJa B MPUCYTCTBUU KaTaln3aTopa, ONpEesIeHue Cpebl pacTBOPOB
BEIIECTB C MOMOIIbI0 YHUBEPCAIBHOTO MHJIMKATOPA, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh
XMUMHUYECKOHN peaKiiy, peakllui HOHHOTO 0OMEHa, KaueCTBEHHbIE peaKkuu Ha Cyib(aT-, KapOoHaT-
U XJIOPUA-aHUOHBI, Ha KAaTHMOH aMMOHMsS, pEIIeHHE OHKCIEePUMEHTAJIbHBIX 3aJad 10 TeMaM
«Mertamne» u «HemeTtannel») B COOTBETCTBUM C TpaBUJIaMH TEXHUKH O€30MaCHOCTU TpHU
oOpallleHnHl ¢ BellecTBaMU M J1a0OpaTOPHBIM OOOpPYIOBaHUEM, THPEICTABIATH PE3YJIbTAThI
XMMHYECKOTO DJKCIepUMeHTa B (opMe 3alucyi YpaBHEHUH COOTBETCTBYIOIIMX pEaKIHi MU
(hopMynupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YyIbTATOB;

cOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XHMHUYECKYI0O HWHGOpPMALHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOUHUKOB (CPEICTBAa MAaCCOBOM KOMMYHHUKAIUu, IHTepHET U apyrux);

chOpMUPOBAHHOCTh yYMEHUW COOMIOJATh MpaBWJIa SKOJOTHYECKH IEIeco00pa3HOro
MOBEACHUA B OBITY U TPYIOBOM [EATENHHOCTH B LENSAX COXPAHEHHUS CBOETO 3/I0POBbS U
OKpYXarollled NPUPOJHON Cpebl, 0CO3HAaBaThb ONACHOCTb BO3JECHWCTBUS HA >KUBBIE OPraHU3MbI
onpeeNéHHBIX BellecTB, nmoHumas cmbica nokasatens [I/JIK, moscHaATes Ha mpuMepax crocoObl
YMEHBIIEHHUS U PEJOTBPALLECHUS UX BPEAHOTO BO3ACUCTBUS Ha OPraHU3M YEJIOBEKa;

Uig OOy4aroUuXcs C OTPAaHHMYEHHBIMH BO3MOKHOCTSIMH 3JIOPOBBS: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHHIA,

JUIS CJETIBIX U CIA0OBHAALIMX OOYYAIOUIUXCS: YMEHHE HCIOJIb30BaTh Pelbe(hHO-TOYCUHYIO
cucremy obo3nauenuii JI. bpaiins mis 3anucu xumudeckux Gopmyi.



Tunbl PACUYECTHBIX 3aa4:

HaxoxaeHune MoJeKynsipHOM (OpPMyZbI OPraHUYeCKOro BEHIECTBA IO €ro IUIOTHOCTH |
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIIUX B €r0 COCTaB, WJIM MO MPOIYKTaM CrOpaHusl.

PacueTsr maccoBoit 1011 (Macchl) XMMUUYECKOTO COSTMHEHHUS B CMECH.

Pacuersr Macchl (0ObeMa, KOJTUYECTBA BEIECTBA) MPOAYKTOB PEAKIIUHU, €CIU OJHO U3 BEIECTB
JTaHO B U30BITKE (MMEET MPUMECH ).

Pacuersi MaccoBoil uiM OOBEMHOM JOJM BBIXOJA MPOJYKTA PEAKIUU OT TEOPETUUCCKU
BO3MOJKHOTO.

Pacuets! TemioBoro s dexra peakiuu.

PacueTsl 00BEMHBIX OTHOIIIEHUM Ta30B NMPU XUMHYECKHX PEAKIIHSIX.

Pacuersr maccel (0OBbeMa, KOTUYECTBA BEIIECTBA) MPOJYKTAa PEAKIIMH, €CIU OJIHO M3 BEIIECTB
JTAHO B BUJIE PacTBOpA C OMPEACIICHHON MacCOBOM JTOJIEH paCTBOPEHHOIO BEIIECTBA.

IIpumepHbIe TeMbI MPAKTHYECKHUX PA00T (HAa BLIOOP yUUTeIs):

KauecTBeHHOE omnpeesieHne yriepoaa, BOAOPOAa U XJopa B OPraHMYeCKUX BEIIECTBAX.
KoncTpynpoBanue mapocTep>KHEBBIX MOJEIEH MOJIEKYJI OPTaHUYECKUX BEILIECTB.
Pacno3naBanue nmiaacTMacc ¥ BOJIOKOH.

[TosmydeHne NCKyCCTBEHHOTO HIETKA.

Pemenue skcnepuMeHTaNbHBIX 3a7a4 Ha TOJTy4YEeHUE OPraHUYECKUX BEIIECTB.

Pemenue skcnepuMeHTaIbHBIX 3a7a4 Ha PaCIO3HABAHUE OPraHUYECKUX BEILIECTB.
Nnentnduxainus HeOpraHMIeCKUX COSAMHEHUH.

[Tonydyenue, cobupanue U pacro3HaBaHUE Ta30B.

Pemienue skcnepuMeHTaIbHBIX 3a7a4 10 TemMe «MeTauibly.

Pemenue skcnepuMeHTaNbHBIX 3a7a4 o Teme «Hemeramnb.

Pemenne »skcnepuMeHTANbHBIX 3a7a4 1o Teme «l'eHeTnueckas CBs3b MEXAY Kilaccamu
HEOPraHUYECKUX COCAMHEHUM.

Pemrenne »skcnepuMeHTaNbHBIX 3agau 1o Teme «l'eHeTmyeckas CBS3b MEXIY Kilaccamu
OPraHUYEeCKUX COCTUHECHU .

HccaemoBanue CBOMCTB OEIKOB.

OCHOBEBI MMIIEBOH XUMHH.

HccnemoBanne MUIIEBLIX JOOABOK.

CBoiicTBa OJIHOATOMHBIX U MHOTOQTOMHBIX CIIUPTOB.

XUMHUUECKHE CBOMCTBA albIETHIO0B.

YcrpaHeHue BpeMEHHOM KECTKOCTH BOJIBI.

KauecTBennsbIe PCaKiu Ha HCOPTaHNYCCKUEC BCIICCTBA U HOHBI.
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HccnenoBanue BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM pEaKIIHH.
Omnpenenenre KOHIEHTPALMU PaCTBOPa aCKOPOMHOBOM KUCIOTHI METOJIOM THTPOBAHUS

4. TEMATUYECKOE IINTAHUPOBAHMUE (10-11 knacc)

Tema KomngecTtBo gacos
10 xiacc

OCHOBBI OPraHUYECKON XUMHUH 30

XuMus 1 )KU3Hb 4

11 xiacc

TeopeTnyeckne OCHOBBI XUMUU 27

XuMus 1 )KU3Hb 7

Bcero 68 gacos

Y4eOHO-MeToIMYecKOe i MaTepHaIbHO-TEXHIUECKOe oOecrieueHrne yaeOHOro mporecca 1o
peMETY XHUMHS

Metoauyeckue u ydyeOHbIe 10COOHS
1. VueOnuk: Xumus. 10 xmacc : yae0. myst 001meoopa3oBaT. opranu3aryii : 06a30BbIid YPOBEHB /

(O.C. TI'abpuemnsn, U.I'. Octpoymos, C.A.CnaakoB) - M. : [Ipoceemenue, 2020.

2 YueOnuk: Xumus. 11 xmace : yue0. g o0mieoOpa3oBat. opraHu3aiyii : 0a30BbIid YPOBEHB /
(O.C. TI'abpuensn, U.I'. Octpoymos, C.A.Cnaaxos) - M. : [Ipoceemenue, 2020.

Y4yeOHbIe U CIIPAaBOYHBIE TOCOOHS

1. Xumus 11 TOArOTOBUTEIBHBIX oTaeneHui. / .I'. XoMmuenko — M: Briciias mikojia, 2004,
368¢

2. COOpHUK 33724 U YIPAKHCHHUH 110 XUMUU s cpenneid mkoisl. / M.I'. Xomuenko: — M.:
Hosasg Bomua, 2012. 211c¢

3. Tectb1, Bopockl 1 0TBeTHI M0 XxuMuu 8-11 kmaccer / .. ITpemruiep.-

M.: IIpocsemienue, 2000.110c

4. Tunosele TecToBble 3amanus EI'D ®UIIN / 1O0.H. Measenes-M: Dx3amen, 2014. 110c

5. Tectel. Xumust 10-11 kmaccer / P.I1. CypoBuesa, JI.C. I'yzeit, H.1. Octannauii-M: Jpoda,
2000. 107c

6. Xumus B Tabimmmax 8-11 kmaccer / A.E. HaconoBa-M: JIpoda, 2001. 91c¢

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://ru.wikipedia.org/wiki/3ariaBnasi_crpanuuna
http://school-collection.edu.ru/

http://www.uchportal.ru/load/59

ObopynoBanne «Toukum pocra» -  IludpoBas naGopaTopuss N0 XUMUHU Releon.
Kommuekramus: 6ecripoBOIHOW MYJIbTHAATYUK MO XUMHUH C 4-Msl BCTpauBaeMbIMH JaTYMKaMH
(matuuk pH c¢ nuamazoHoMm wu3MmepeHuss He yxe uyem oT 0 go 14 pH, garyuk BbICOKOH
TeMIepaTypsl (TepMOMApHBI) ¢ JIMANa30HOM H3MepeHus He yxke deM oT -100 no +900°C;
JATYUK JIEKTPONPOBOJIUMOCTHU C AHANa30HOM u3MepeHus He yxe 4yeM oT 0 no 200 MxCwm; ot 0
10 2000MkCwMm; ot 0 go 20000MkCwm; JgaT4MK TeMmIepaTypbl IJIATUHOBBIM C JUANa3oHOM
usMepenuss He yxke uyemor -30 g0 +120°C). OtnenbHble JaTUMKHM: JAaTYHK ONTHYECKOM
mwiotHocTH 525HM  Akcecyapbl: kabenb USB  coemuHUTENbHBIN, 3apsIHOE YCTPOWCTBO C
kabenem miniUSB, USB Apantep Bluetooth 4.1Low Enerqy. Kpartkoe pykoBOACTBO TIO
SKCIUTyatanuu  1ugpoBoi  naboparopun. IIporpammuoe oOecnedenue. MeToauueckue
pexomenganuu (40 pador) HoyrOyk(1 mryka). MOV (npunrep, ckanep,konup)(1l mir.)
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https://ru.wikipedia.org/wiki/Заглавная_страница
http://school-collection.edu.ru/
http://www.uchportal.ru/load/59

Kanenpapno-remaTnueckoe nianuposanue 10 kinacc (0a30Bblil ypoBeHb)

Xumus. 33 yaca, 1 yac B HeeJ 110

HaszBanue paszzaena

Konnue
CTBO
4acoB
(Ha
paznen)

Tema ypoxka

Koi-
BO
4acoB
Ha
TEMY

Jara

IJI1aH

dbaxr

OCHOBBI OpraHUYECKOM
XUMUH

30

[lossBnenne ¥ pasBUTHE OPraHUYECKOM XWMHMHM Kak Hayku. [Ipegmer
OPraHU4eCcKO XUMMHUHU. MECTO M 3HaYE€HHE OPTraHUYECKON XHUMHUHU B CUCTEME
€CTECTBEHHBIX HAYK.

XHWMHYECKOE CTPOCHHME KAK MOPSANOK COCOUHEHUS aTOMOB B MOJIEKYIE
COTJIACHO MX BAJIEHTHOCTH. OCHOBHBIE IOJIOKEHUS TEOPUH XHUMHYECKOTO
CTPOEHMSI oOpraHmyeckux coeauHeHud A.M. byrneposa. VYriepoaHblil
CKEJIET OPraHUYECKON MOJIEKYJIbI.

KpatHOoCTh XMMHYECKOW CBSI3U. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
XMMHMYECKOTO CTpoeHus: MoJieKyl. HM3omepus u wusomepel. Ilonsatue o
¢byHkumoHanpHOM rTpynme. IlpuHIUMNBI KnaccUpUKAIMKU  OPraHUYECKUX
coemuHenu. Cucrematudeckas MEXIyHApOIHas  HOMEHKIATypa U
HMPUHLUIBI 00pa30BaHMsI HA3BaHUI OPraHUYECKUX COENHEHHMH.

Ankanbel. Cmpoenue monexkynvt memanda. ['OMOJOTUYECKUNA PsJ aJKaHOB.
I'omomnoru. Howmenxknarypa. W3omepust  yriiepoJiHOTO CKeJleTa.
3aKOHOMEPHOCTH U3MEHEHHS (PU3UUECKUX CBOIICTB.

XuMHudecKrue CBOMCTBA: p€aknuu 3aMCUIICHUA, ACTUAPHUPOBAHHA KakK
CIIOCOOBI MOJIy4YCHUA BayKHEHUIITNX COC,Z[HHGHPIIZ B OPraHM4c€CKOM CHHTE3C.
FopeHHe MCTaHa KaK OJHMH H3 OCHOBHBIX HCTOYHHKOB TCIIJIa B
IMIPOMBIIIJIICHHOCTH H 6bITy. Haxoxxnenue B npupoac "W IIPHUMCHCHUC
ankaHoB. [lonsmue o yuxkjioaikaHax.

Ankenbl. Cmpoenue monekyivl smuiieHa. 1'0OMOJIOTUYECKUN Psii aJKEHOB.
Howmenknarypa. M3oMepusi yriaepoJHOTO CKeJleTa M TOJIOKEHHUS KpaTHOM
CBSI3U B MOJIEKYJIE.
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XUMHUYECKUE CBOMCTBA: PEAaKIMU MPHCOCIMHEHHS KaK CHOco0 MOJTydeHus
(yHKIMOHATBHBIX MTPOU3BOIHBIX YTIIEBOIOPOJIOB, ropenus. [lomumepusanus
JTHJIEHA KaK OCHOBHOE€ HAIIPABJICHUE €0 UCIOJb30BaHus. llonusTunen kak
KPYIHOTOHHQKHBIM NPOAYKT XHMHMYECKOIO INpou3BojacTBA. [IpuMeHeHue
JTHJICHA.

Ankanuensl M kaydyku. [loHsTHe 00 ankagueHax Kak yIJIEBOAOPOAAX C
IBYMsI JBOMHBIMHU CBs3siMM. [lonmMepusanusi JAMBHHMIIA Kak CIOCO0
MIOJYyYEHUsI CHHTETHMYECKOro Kaydyka. HaTypanbHBII M CHHTETHYECKHM
Kayuyku. Bynkanusanus kayayka. Pesuna. [IpuMeHeHne kaydyka U pe3UHBI.

Anxunsl. Cmpoenue monekynvl ayemunenda. 'oMoOIOrnyecKuil psij| alKuHOB.
Homenknarypa. M3oMepust yriaepoJHOro CKejleTa M MOJIOKEHHS KpPaTHOU
CBSI3HM B MOJIEKYJIE.

10

XUMHUYECKHE CBOMCTBA: peakluu MPHUCOEAUHEHHS KakK Croco0 MOTydeHus
MIOJMMEPOB M JIPYIMX IIOJE3HBIX MpPOAYKTOB. ['OpeHme amermneHa kak
HMCTOYHUK BBICOKOTEMIIEPATYPHOIO IIJIaMEHU JUISl CBAPKH U PE3KH METAILIOB.
[IpumeneHnue aneTuneHa.

11

Apenbl. beH3zon Kkak mpeAcTaBUTENb apOMAaTHUYECKUX YTIEBOAOPOJIOB.
Cmpoenue monexynol 6enzona. llpumenenue 0eH3ona.

12

XWMHUYECKHE CBOWCTBA: pEAKIMH 3aMEIIEHUs KaK CMoco0 TOJIydeHHs
XUMUYECKUX  CPEICTB  3alllUThl  PAaCTEHUM, MPHUCOCIUHEHHUS  Kak
JI0Ka3aTeJIbCTBO HEMPEACIIBHOTO XapakTepa OeH3oia. Peakius ropeHust.

13

KonTpoabHasi padora 1o reMe «YrJeBo10poabI»

14

Crnuptsl. Kiaccudukanus, HOMEHKIaTypa, U30MepHUsl CIIUPTOB. MeTaHoN U
9TAaHON KaK [MPEJCTaBUTENM MPEAENbHBIX OJHOATOMHBIX  CIIMPTOB.
[Ipumenenne Metanosa u 3TaHona. GU3NOIOTUYECKOE IEHCTBUE METaHOa U
3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

15

XHUMHUYECKHE CBOMCTBA: B3aHMOJICMCTBHE C HATpUEM  KakK cIoco0
YCTAHOBJICHHUA HAJIWYHUA THAPOKCOTI'PYIIIILI, pEAKIHA C TaJIOT€HOBOAOPOJaMHA
KaK CII0c00 MOJIY4YCHUSA paCTBopHTeHeﬁ, AcCruipartanugd Kak CIIoco0
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IIOJTy4eHUs dTUIIeHA. Peakuus ropenus: cnuptsl kKak Tormso. VI

16

DTUJICHIIMKOJIL WM D[JMIEPUH  KaK  MPEACTABUTEIN  MPEACIbHBIX
MHOIOAaTOMHBIX CcOUPTOB. KauecTBEeHHas peakuus HAa MHOTOAaTOMHBIE
CIIUPTBI M €€ MPHUMEHEHHUE JUIA paclo3HaBaHUs TJUUEPUHA B COCTaBE
KOCMETUYECKUX CcpeacTB. [IpakTuueckoe NPUMEHEHUE HSTHICHIJIUKOJS U
TJIMLEPUHA.

17

@enon.  CrpoeHne MOJNEKylnsl ¢eHona. Bzaumuoe enusnue amomos 6
Moaekyne (eHnona. Xumuueckue C80UCMEA: 63auMoOelicmeue ¢ Hampuem,
2uopoxcuoom Hampus, opomom. llpumenenue denona.

18

Anpnerunpl. MeraHanb M 3TaHaIb Kak NPEICTaBUTENN MpPeNeIbHBIX
anbrernyioB. KauecTBeHHbIE peakMM Ha KAapOOHWIBHYIO Tpynmy M HX
MIpUMEHEHHE JUIsl OOHApYKEHUS MpeIeIbHbIX allbJETUI0B B IPOMBIIIICHHBIX
CTOUYHBIX BoJax. TokcnyHOCTh anpaerunoB. [lpumenenue popmanpaeruaa u
aleTanbIeruaa.

19

Kap6oHoBbIe KHCTOTHI. YKCYCHas KUCIOTa KaK MPEICTaBUTENb IPEIeIbHbBIX
OJHOOCHOBHBIX Kap6OHOBI)IX KHUCJIOT. XHUMHYECKHE CBOMCTBA: p€aknun ¢
METaJlJIaMH, OCHOBHBIMH OKCHIaMH, OCHOBAaHUsIMHU HW  COJIAMHU  KakK
MOJATBEPXKJICHUE CXOJCTBA C HEOPraHWYECKUMH KHUCIOoTaMu. Peakuus
aTepuUKAIMK KaK CIIOCO0 MOTydeHus clIoxKHBIX d3¢upoB. LIJI

20

[Ipumenenne ykcycHoOW KUCIOTHI. [IpenctaBieHue O BBICHIMX KapOOHOBBIX
KHCIIOTaX.

21

Cnoxuble d¢upsl U kupbl. CroxHble 3QUPBl  KaK  MPOJIYKTHI
B3aMMO/JICHCTBUS KapOOHOBBIX KUCIOT cO cnupTaMu. [IpuMeHeHne cioKHbIX
3¢upOB B MUIIEBON U MapPIOMEPHOI MPOMBIIIIEHHOCTH.

22

Kupbl kak cioxHble dQUpPHI TIIUIEPUHA W BBICHIUX KapOOHOBBIX KHCIIOT.
PactutenbHple ¥ KMBOTHBIE KHpbBI, HUX cocTaB. Pacno3HaBaHue
pacTUTENIbHBIX JKUPOB HAa OCHOBAHUM UX HENPEICIbHOIO XapakTepa.
[IpuMeHnenune >kUpoB. ['MOPOIW3 WM OMBUICHHE JKHPOB KakK CIOCO0
IPOMBIIIJICHHOTO TOJYY€HHUsI COJIEH BBICHIMX KapOOHOBBIX KHUCIOT. MbLTa
KaK COJIM BBICIIMX KapOOHOBBIX KHcIoT. Moromiue cBoiictBa mbuta. HJI
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23

YrneBonsl. Kiaccudpukanus yrineBomoB. HaxoxaeHue yriieBoJOB B
npupoae. ['nmoko3a kak anbaerupocnupt. bpoxkenue rmokossl. Caxaposa.
T'uoponus caxaposoi.

24

Kpaxman u nemwnonosa Kak OMOJIOTHYECKHE IOJUMEpPBL. XHMHUYECKHE
CBOMCTBA Kpaxmaza 1 1esutroo3sl. HJI

25

Ilpumenenne u  Ouojorumueckas poib  yryieBojaoB. llomstue 00
MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOT'O BOJIOKHA.

26

AMUHOKHUCTOTEI B Oenku. COCTaB M HOMEHKJIATypa. AMMHOKHCIOTHI Kak
amdoTepHbie oprannueckue coenunenus. [lentuanas cBs3b. buonorudeckoe
3HAYEHHE O.-aMHHOKHUCIIOT. O0acTH TPUMEHEHUS aMUHOKHCIIOT.

27

benku xkak mpupoaneie Ouonosumepbl. CocTaB M CTpOEHHE OEIKOB.
XWMHUYECKHE CBOWCTBA OCNIKOB: THUAPOIHN3, neHaTyparus. OOHapykeHHne
O€JIKOB TPH MOMOIIM KAa4YeCTBEHHBIX peakiuii. [IpeBpamienns O0eiIKoB MUIIN
B opranmu3Me. buonornueckue Gyakunn 6emxos. LI

28

WNnentuduxams opraHudeckux COeAUMHEHUN. [ enemuyeckas cesa3b mexHcoy
KA1accamu op2anuyeckux coeounenun. TUNBl XUMHYECKMX peakuuil B
OPraHN4eCKO XUMHUH.

29

[Ipaktuueckass pabora Nel «PemieHne 5SKCEepUMEHTANBHBIX 3a1ad  Ha
pacno3HaBaHue opranndyeckux semniects». HJI

30

[IpakTnueckas pabora Ne 2 PemieHue sKCIepMMEHTAIbHBIX 3a/1a4d 10 TEMe
«['eneTnueckas CBSI3b MEXKY KJIACCAMH OPTaHUYECKUX COETMHEHUI.

XuMus ¥ KU3Hb

4 gyaca

31

Hayunpie Meronpl mo3HaHUST B XUMHUH. VICTOYHMKHM XUMHUYECKOM
uHpopmanmu. Ilonck wuHGOpMAMM TO Ha3BaHHUAM, HAECHTU(UKATOPAM,
CTPYKTYpHBIM (opmynaM. MoaearupoBaHue XUMHUYECKHX IPOLECCOB U
SIBJICHUMN, XUMUYECKUL AHAIU3 U CUHmMe3 KaK METO/Ibl HAyYHOTO MO3HAHMUSL.

32

XuMmus u sHepreTuka. [IpupoaHble HCTOYHUKH YTIIeBOA0PO0B. [IpupoaHbiii
Y TIONYTHBIN HEPTSIHOU Tra3bl, UX COCTAB U UCHOIB30BAHUE.

33

CocraB HepTn M ee mnepepaborka. Hedrempomykrsl. OkraHoBoe 4YMCIO
O6enzuHa. OxpaHa OKpyxarwllell cpeabpl mpu HedrenepepaboTke U
TPaHCHOPTUPOBKE HE(PTENPOTYKTOB. ATbTEPHATUBHBIE UCTOUHUKHU SHEPTHUH.

34

Hrorosoe MIOBTOPCHUC 3a KYpPC 10 xmacca.
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Kanenpapno-remaTnueckoe nianuposanme 11 kiacce (0a30Bblii ypoBeHb)

Xumus. 34 yaca, 1 yac B Hej1eJ110

HasBanue pasznena Komnue | Ne Tema ypoxka Kou- nara
CTBO YPOK KypcuB B ckoOkax — 3T0 MHE MOSICHEHHUS ¥ B KYPHaJI HE 3aITUChIBACTCS BO
4acoB a 4acoB
(na Ha IJ1aH baxT
paszen) TEMY
Teoperuueckue 27 1 Crpoenue BemectBa. COBpeMEHHAsI MOJIETIb CTPOEHHUS aToMa. DJIEKTPOHHAs
OCHOBBI XHMHH. 4acoB KoHpurypauusi aroma. OcHogHoe u 8030YoHcOeHHble COCMOSIHUSL AMOMO8.
2 Kiaccudukarusi XUMUYECKHX JIEMEHTOB (S-, P-, -2J1eMEeHTBI).
1. Crpoenue Oco0eHHOCTH CTPOEHUS PHEPTETUYECKUX YPOBHEHN aTOMOB d-3JIEMEHTOB.
BelEeCTB 11 3 IMeproauueckas cucTeMa XMMUUECKHX deMenToB J[. M. Menneneesa.
4acos ®usnueckuit cmeici [lepuonnueckoro 3akona /.M. Menneneesa.
4 [TpuurHBI 1 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB JIEMEHTOB U MX
COEMHEHUH 10 MTEPUOIaM U rpynmnaM. DIIEKTPOHHAs IPUPOJAa XUMHIECKON
CBS3H. DJIEKTPOOTPULIATEIHHOCTb.
5 Buasl xumudeckoit cBsi3u ( HOHHAs) 1 MEXaHU3MBI ee 00pa3oBaHus. Tunvl
KpUCMALIUYECKUX peutemok ( UOHHASL). 3a8Ucumocms uzuueckux ceoucms
gewecmea om Mmuna KpUCMaiiuieckou peuemxu.
6 Buapl xumudeckoit CBs3HM (KOBaJICHTHAsS ) 1 MEXaHU3MBI €€ 00pa30BaHU.
Tunvl KpucmanIuyecKux peulemox (AmoMHas, MONEKYIAPHAS).
3asucumocms usuueckux ceolicme sewyecmea om muna KpUCMaiIudecKou
pewemxu.
7 Buasl xumudeckoit cBsi3u (MeTauIndyecKas) 1 MEXaHU3MbI €€ 00pa30BaHMUsIL.
Tunvl KpucmanIuyecKux peulemox (Memaniuyeckas). 3asucumocns
Quzuueckux ceolicms geujecmea om Muna KpUCMaiiuiecKol peuemsu.
8 Bupl xumudeckoil cBsi3u ( BOJOPOIHASI) M MEXaHU3MBI €€ 00pa30BaHMsL.
9 [Tomumepsl: oprannyeckre U Heoprannueckue. Kinaccudukanus noJmmMepos, 8.11
ux npumeHenue. IIpuunHel MHOrooOpasusi BEeCTB.
10 O606menue mo teme: «CTpoeHHE BEIECTBAY 15.11
11 KonTposnpHast pabota o Teme: «CTpoeHue BelecTBay 22.11
2. XuMHYecKHe 164 1 Xumudeckue peakuuu. I'oMmorennsie u rereporesssie peakuuu. HJI
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peakuuu

CKOpOCTh peakiyi, ee 3aBUCUMOCTh OT Pa3IHUHBIX (PaKTOPOB: MPHUPOIBI
pearupyromux BEIIECTB, KOHIIEHTPALUN PEAruPYIOIIHUX BELIECTB,
TCMIICPATYPhI, IJIOIAAN peaKI_[PIOHHOfI IMOBCPXHOCTHU, HAIITUIHA
KaTanu3aropa. Poyib kKaTamu3aTopoB B IPUPOE U MTPOMBIILICHHOM
npowussoacTse. HJI

O6patumocTh peakiuil. XMMHUYECKOE PABHOBECUE U €r0 CMEIICHUE 1101
JICCTBUEM Pa3IHYHBIX (DAaKTOPOB (KOHIICHTPALIUS pEareHTOB WIIN
IPOJYKTOB PEAKIUH, JaBICHUE, TEMIIEpaTypa) Ui CO3JaHHs ONTUMAJIbHbIX
YCIIOBHMM NPOTEKaHUsI XuMH4YecKkux npoueccos. VI

Jlucnepcnvie cucmemvl. Ilonamue o koanouoax (3oau, 2eau). Mcmunmvie
pacmeopul. Peakuu B pacTBOpax JIEKTPOJIUTOB. pH pacTBopa Kak
rokKasaresb KucJIoTHOCTH cpenbl. LJI

IM'aaponus coseii. 3HaUeHHE TUAPOTIN3a B OMOJIOTMUYECKIX 0OMEHHBIX
TpoIieccax.

6-7

OKHCINTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUHU B IPUPOJIE,

MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEAESATENIbHOCTH OPraHU3MOB.—
METaJJIOB IJIaBHBIX U MOOOYHBIX MOATPYIH (Melb, sxene30. Kopposus
METAJUIOB: BUJbI KOPPO3HH, CIOCOOBI 3aIIUThl METAJUIOB OT KOPPO3UHU

8-9

OKHUCITUTENEHO-BOCCTAHOBHUTEIBHBIC CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAaJIOB: BOJOPOa, KHCIOPO/Ia, TAIOTEHOB, Cephl, a30Ta, Gocdopa,
yriIepoa, KpEMHHSL.

10

Onexmponuz pacmeopos u pacniasos. Illpumenenue 3nexmponuza 6
NPOMBIULIEHHOCTU.

11

Kucnotel Heopranuueckue u opranudeckue. Kinaccudukaus Kucior.
XUMHUYECKUE CBOMCTBA KUCIIOT: B3aUMOJICHCTBUE C METaNIAMH, OKCUIaMHU
METAJUIOB, THAPOKCUIAMHU METAJIOB, COJISIMH, CIUPTaMHU (peakius
srepudukanyun) HJI

12

OcHoBaHus HeopraHuueckue u opranndeckue. Knaccuduxanuus ocHOBaHUI.
XVMMHYECKHE CBOMCTBA OCHOBAHMI: B3aUMOJCHCTBHE C KHCJIOTaMH,
KHUCJIOTHBIMHM OKCHJIaMU U COJIIMHM, Pa3JI0KEHUE HEPACTBOPUMBIX OCHOBAHUM
npu Harpeanuu. 11

13

Comnn. KJ'IaCCI/I(I)I/IKaL[I/IH COJIeii: CpEeaAHUC, KUCIIBIC U OCHOBHBIC. XUMHUYECKHUE
CBOMCTBA COJIEH: B3aMOJICHCTBHE C KHUCJIOTaMH, cja049aMu, MCTaJlllaM U
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COJIsIMU.

14 [Tpaktuyeckas padoraNel «Pemenue sxcriepuMeHTanbHbIX 3a1au» U1
15 O0600611eHNE IO TeMe: «XUMHUYECKUE PEaKIHI»
16 KoHTponbsHas paboTta 1o Teme: « XUMUYECKUE PEaKIIUI»
XuMHus H KU3Hb 7 1 Xumusa u 310poBbe. JlekapcTBa, (QepMEHTbl, BUTAaMHUHBI, TOPMOHBI,
4acoB MUHEpajdbHble  BOoAbl.  [IpoOnembl, CBSi3aHHBIE C  IPUMEHEHUEM
JEKapCTBEHHBIX  IpemapaTtoB. BpenHele NPUBBIYKM W (PAKTOPHI,
paspylamnme 310poBbe (KypeHue, ynoTpedaeHue ajikorosi, HApKOMaHuUs).
PammmonansHoe nuranue. [luwesvie dobasku. Ocnosbl nuwesot Xumuu.
2 Xumus B TOBCETHEBHOM KU3HU. Motolue u yucTsimue cpeactsa. Cpeocmea
O0pbOBL ¢ OLIMOBLIMU HACEKOMBIMU. peneiienmol, uncekmuyuowvl. CpeacTa
JUYHON TurueHsl U kocMeTuku. [IpaBuia OezomacHOW pabOThl C €IKUMH,
TOPIOYMMH U TOKCUYHBIMU BelleCTBaMU, cpefcTBamMu ObIToBoM xumuu. HJI
3 XUMHS B CETThCKOE XO35HCTBO. MUHEpaIbHbIE U OPraHUYECKUE YA0OpEHHUSI.
CpencTBa 3alllUThl PACTEHUN.
4 Xumusa B crpoutensctBe. llement. berton. [logbop onTuManbHBIX
CTPOUTENIbHBIX MAaTEPUaJIOB B MPAKTUUYECKON JESITEIbHOCTH YEJIOBEKA.
5 XUMUS ¥ KOJIOTUA. XUMUUYECKOE 3arpsi3HCHUE OKPYXKAIOIIEeH Cpeabl U €ro
nocaeacteuss. Oxpana ruapocdepsl, MouBbl, aTMochepsl, Gropsl U ayHbI
OT XMMHUYECKOTO 3arpsI3HEHMSL.
6-7 | IloBTOopenue mo Kypcy «Xumus 11 kimace»
Hroro | 344
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