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INOACHUTEJIBHAA 3AIITMCKA

[IporpamMMa Mo XMMHUHU Ha YPOBHE CpeIHEro o0Iiero oopasoBaHus pa3paboTaHa
HA OCHOBE TIOJOKEHUW U TpeOoBaHUI K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBarenbHO mporpammsbl, npeactaBieHHbix B ®I'OC COO, a Takxke ¢ ydéTom
nporpammel Boctiutanuss MBOY «®MJD» u Konunenuuu npenogaBaHus y4eOHOTO
npeaMera «XuMus» B 00pa3oBaTeNbHBIX opraHuzamnusax Poccuiickoit denepanum,
peanu3yIoNINX OCHOBHbIE 00pa30BaTeIbHbIC MPOrPaMMBI.

OcHOBY MOJIX0/I0B K pa3pabOTKe MpOrpaMMBbl MO XMUMHH, K ONPEIEICHUI0 00IIei
CTpaTteruu OOy4YeHUs, BOCIIUTAHUSI U Pa3BUTHS OOY4YaIOMIMXCA CPEICTBAMU Y4EOHOIO
npeamera «Xumus» ana 10-11  kimaccoB Ha 0a30BOM  ypOBHE  COCTaBHIIM
koHnentyanbHele mosioxkeHus PIOC COO o B3auMOOOYCIOBICHHOCTH IICNIEH,
COJIEpKaHMsl, PE3yJIbTaTOB OOy4YeHUs] U TpeOOBaHUNH K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

B cooTBeTCTBUMM C JaHHBIMHU TMOJOKEHUSAMH MporpaMMa Mo XuMuu (0a30BbIN
YPOBEHb) Ha YPOBHE CPEAHETO OOIIET0 00pa3oBaHUs:

yCTaHABJIMBAET 00s3aTeibHOE (MHBApUAHTHOE) TMPEIMETHOE  COJIepKaHUeE,
ONpENIENAET KOJIMUYECTBEHHBIE U KAUECTBEHHBIE €0 XapaKTEPUCTUKH Ha KaxKJIOM JSTarle
M3YUYEHHUS MPEIMETA, IPEAYyCMATPUBAET NPUHIUIIBI CTPYKTYPUPOBAHUS COACPKAHUS U
pacrpeieNieHUs ero 1o KiaccaM, OCHOBHBIM pa3/ieliaM U TEMaM Kypca;

naéT MPUMEPHOE pacipeesieHne y4yeOHBIX YacoB M0 TEeMaTHUYECKUM pas3ieiiam,
PEKOMEHIyeT NMPUMEPHYIO TOCIEA0BATEIbHOCTh H3YYCHHs OTIENBbHBIX TEM Kypca
C y4€TOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Iporiecca,
BO3pacTHBIX ocoOeHHocTel oOyuaronuxcst 10—11 kmaccos;

Aa€T METOAMYECKYI0 HMHTEPHpPETAlUIo IeNiei W3ydeHHUs TMpeaMeTa Ha YpPOBHE
COBPEMEHHBIX TMPUOPUTETOB B  CHUCTEME CpeaHero oOiiero  00pa3oBaHus,
COJIEPKATEIHPHON XapaKTEPUCTUKU TUTAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOM
oOpa3oBaTeIbHONM MporpaMMbl CpeaHero oOiiero o0pa3oBaHus (JIMUHOCTHBIX,
METaINpeMETHBIX,  TMPEAMETHBIX), OCHOBHBIX BHJIOB  y4eOHO-TIO3HABATEIHPHOU
JESTEIbHOCTH OOYyYarolerocss M0 OCBOCHUIO cojepkaHusi mnpeamera. [lo Bcem
HA3BaHHBIM TIO3UIMSAM B TPOrpaMMe IO XHUMHUHM COOIIOZeHa MPEEeMCTBEHHOCTh
¢ denepanpHOM pabouel mporpaMMoOM OCHOBHOTO OOIIEro oOpa30oBaHHs 110 XUMHH
(mmst 8—9 kmaccoB 0Opa3oBaTEIBHBIX OpraHU3aIlHii, 0a30BbIA YPOBEHB).

CtpykTypa coaepxkanus KypcoB — «Opranumueckas xumusiy u «OOmas u
HeopraHu4Jeckas XuMus»» cpopMupoBaHa B IPOrpaMMe 10 XUMUHU Ha OCHOBE CUCTEMHOTO
MoAXo/Ja K M3YYCHHI0 Y4yeOHOro Marepuajga u  OOYyCIIOBIIiEHA HCTOPHUYECKHU
00OCHOBaHHBIM Pa3BUTHEM 3HAHUN Ha OMNPENEIEHHBIX TEOPETUUYECKUX YpOBHsX. Tak,
B KypC€ OpPraHMYECKOW XWMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOM
TEOPUH CTPOCHUSI OPTAHUYECKUX COSIUHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX TIPEJICTABICHMI O CTpOoeHUH BemlecTB. CBeneHns 00 U3y4aeMbIX B Kypce
BEII[ECTBAX JAIOTCSI B PA3BUTUU — OT YTJIEBOAOPOJOB JIO CIIOKHBIX OHWOJOTHYECKU
aKTUBHBIX coequHeHuH. B Kypce opraHudyeckoil XWUMUU TIOJIYy4alOT pa3BuTuR



chOpMHpPOBAaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI IEPBOHAYAIBHBIC
NPEACTABICHUS] O XMMHYECKOM CBS3M, KIACCU(PHUKAIMOHHBIX MpPHU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMHUIECKOW PEaKITUH.

['maBHBIMH IEIAMH U3yYEHUS MpeaMeTa « XuMus» Ha 0a3oBoM ypoBHe (10-11 ki)
SIBJISTFOTCSI:

dbopMHpOBaHNE CUCTEMBbI XMMHYECKUX 3HAHUN KaK Ba)KHEHIIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOH JekKaT KIIOUEBbIC MOHSITHS,
byHIaMEHTaIbHBIE 3aKOHBI WU TEOPUM XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHU MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPUEHN UX Pa3BUTHS U CTAHOBJICHUS,

dbopMHupOBaHWEe W pPa3BUTHE TPEIACTABICHUH O HAYYHBIX METOJAaX ITO3HAHUS
BCIIECTB W XUMHUYCCKHX PEaKIUH, HEOOXOAWMBIX I TNPUOOPETCHUS YMEHUH
OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SIBJICHUN, UMEIOIINX MECTO B PUPOJIE,
B [IPAKTUYECKON U IIOBCEAHEBHOW KU3HU;

pa3BUTHE YMEHHUM U CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJOJICHUEM TpaBuil O€30MacHOTO
oOpallieHusl ¢ BEIIECTBAMM.

Hapsiny ¢ »TuM coaepkaTenbHas XapakTEepUCTHKA Ieled W 3aJad U3ydeHus
peaMeTa B IporpaMme 1o XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU

C HOBBIMHU MPUOPUTETaMH B CHUCTEME cpeaHero obimiero obpazoBanus. CeromHs
B NPENOJIaBaHUM XUMUU B OOJBIICH CTENEHU OTHAETCA MPEANOYTEeHUE MPAKTHUECKOU
KOMIIOHEHTE COJAEpKaHUsI OO0y4eHUs], OPUECHTUPOBAHHONW HAa TMOATOTOBKY BBIMYCKHHUKA
OIOIE00pa30BaTEIbHOM  OpPTraHW3allMM, BIAQJCIONIEr0 HE HAO0OpOM 3HAHUM, a
(GyHKIMOHATBHOM TPaMOTHOCTBIO, TO €CTh CIOcO0aMM W YMEHUSMH aKTUBHOTO
MOJTYYEHHUs 3HAHUM U IPUMEHEHUSI UX B PEAIbHOW KU3HU JJI PEIICHUS MPAKTUUYECKUX
3a1ad.

B sToi1 CBA3M mpu HU3ydeHUM nOpeaMeTra «XHUMUs» JTOMUHUPYIOLIEE 3HAUYEHUE
MPUOOPETAIOT TAKUE LIETU U 3a]1a4M, KaK:

ajganTanus OOydYaroIIuXCsl K YCJIOBHUSIM JMHAMUYHO pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHUE MHTEUICKTYaJIbHO Pa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEUIEHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHCHHUEM;

dbopmupoBaHre y 00YJAIONMUXCSl KIIOUYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHITUH),
UMEIOIUX YHUBEPCAIbHOE 3HAUCHUE IJIsI PA3IMYHBIX BUIOB JCATEIBLHOCTHU: PEIICHUS
npoOieMm, TMOUCKAa, aHaiau3a W o0paboTKM  HMHPOpMalUMUH,  HEOOXOAUMBIX
JUTSI IPUOOPETEHUS OTIBITA JIEATEIbHOCTH, KOTOpasi 3aHUMAeT BaKHOE MECTO B TTO3HAHUU
XUMHH, a TaKXKe A OLICHKU C TO3UIMK HKOJOTHYECKON OE30MacHOCTH XapakTepa
BIIMSIHUSL BELIECTB M XMMHUYECKHX IPOILIECCOB HA OPraHU3M YEJIOBEKA U MPUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTEIUIEKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEW O0O0YyYaromUXCs: CIOCOOHOCTH CaMOCTOSITEILHO MPUOOpETaTh HOBBIC
3HAHMUS N0 XMUMHHM B COOTBETCTBUHU C >KM3HEHHBIMH MOTPEOHOCTSIMH, HMCIOJb30BaTh
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COBPEMEHHbIE NH(DOPMAITMOHHBIE TEXHOJIOTHH JIJIsI TIOUCKA 1 aHaTn3a yueOHOW U HAy4dHO-
TOMYJISIPHON HH(OPMAITH XUMUYIECKOTO COJICPIKAHNUS;

dbopMupoBaHWEe W PA3BUTHE y OOYYAIOIMIMXCS ACCOIMMATHBHOTO W JIOTHYECKOTO
MBIIUICHASI, HAOIIOAAaTeIbHOCTH, COOPaHHOCTH, aKKypPaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJWMBI, B YACTHOCTH, TMPH IUIAHUPOBAHWH W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Y O0yUaIONIUXCsl yOKIEHHOCTH B TYMaHUCTUICCKON HATIPABICHHOCTH
XAMHH, €€ BAXKHOH pOJIM B PEIICHUH TI00ANBHBIX MPOOJIEM paIlMOHAIBLHOTO
MPUPOOIIOIH30BAHNS, TIIOMOJHCHHUSI DHEPTrEeTUYECKUX PECYpPCOB M COXPAHCHUS
NPUPOTHOTO PABHOBECHS, OCO3HAHUA HEOOXOIUMOCTH OEpEeKHOTO OTHOIICHUS
K TPUPOJE M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETCHHS ONBITA HCIOJIb30BAHUS
MOJIyYEHHBIX 3HAHWUW IS MPUHATHS TPAMOTHBIX PEIICHHA B CHTYaIlMsIX, CBSI3aHHBIX
C XUMUYECCKIUMH SIBIICHUSIMHU.

Ileru w 3amaum  wW3ydeHHWs] TpeAMETa «XUMHS» TOJYyYWId TOIPOOHYIO
METOJMYECKYI0 HHTeprpeTanuio B pasnaene «llmanupyembie pe3ylbTaTbl OCBOCHUS
MPOTpPaMMBI TI0O XHMHH», Ojlarogaps yeMy o0ecreueHo 4€TKOEe MPEACTaBICHUE O TOM,
KaKue 3HAHUS W YMEHUS WUMEIOT TIPSIMOE OTHOIICHHE K pealu3aliil KOHKPETHOMN
LEJIH.

OOmee uncao 9acoB IS M3ydeHHs xumun — 68 dacoB:B 10 kmacce — 34
vaca (1 gac B Heneno), B 11 kiacce — 34 yvaca (1 yac B Hezelio).



COAEPXKXAHUE OBYUYEHUA

10 KJIACC

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHUU

[IpenMer opraHuveckod XMMHUHU: €€ BO3HMKHOBEHHE, pAa3BUTHE W 3HAUYCHUE
B IIOJyYCHUH HOBBIX BEIIECTB M MAaTEpUAIOB. TeOopus CTPOEHHUS OPraHUYECKHUX
coenunenuii A.M. BytnepoBa, €€ ocHOBHbIe MoyOkeHUsA. CTpyKTypHBbIE (POPMYIIbI
OpPraHMYeCKuX BelIeCTB. ['oMonorus, nsomepus. XUMUYECKasd CBA3b B OPraHUYECKUX
COEMHECHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBinenre o KiIaccuPUKalMM OpraHUYECKUX BemlecTB. HomeHnknatypa
OpraHUYECKUX COCAMHEHUH (CHCTeMaTU4YecKas) U TPUBHAIbHBIC HAa3BAaHUS Ba)KHEHUIITNX
IIPEICTABUTEIIEN KIIACCOB OPraHUYECKUX BELIECTB.

JKCNepPUMEHTAIbHbIE METOIbI H3Yy4YeHHs BelleCTB M UX NMpPeBpaleH il

O3HakoMIIeHHE ¢ 00pa3iiaMy OPTaHUIEeCKHX BEIIECTB U MaTepHajIaMH Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPraHMYEeCKUX BEIECTB, HAONMIOJICHHE U OINUCAHUE
JIEMOHCTPAIMOHHBIX OTBITOB 110 MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB IPU HAarpeBaHUHU
(rutaBieHue, 0OYrIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUM psf. MeTaH u 3TaH — NpOCTeIme
MPEJACTABUTENIN AJIKAHOB: (DU3NYECKUE U XUMHUYECKUE CBOMCTBA (PEakiMu 3aMelIeHUs 1
TOpEeHUs ), HAXOXKJICHUE B MMPUPO/IC, MOJYyUYEHHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB W CTPOCHHUE, TOMOJIOTMYECKUW psi. OTWIEH W TPONUJICH —
MIPOCTEHIINE TIPEACTABUTENIN aJTKCHOB: (DU3NUYSCKUE M XUMHUYCCKHE CBOMCTBA (peaKiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUJpATAllUd, OKUCICHUS W TMOJUMEPU3ALINH),
MOJy4YeHHE U TPUMEHEHUE.

Ankamuensl: Oyramuen-1,3 wm wmetwnOyrtagueH-1,3. CTpoeHHE, BaKHEHIIIHEC
XUMHYECKHE CBOMCTBa (peakius moiauMepusainuu). IlodydeHre CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHUCCKUU psa. AIETHUICH —
MPOCTEHIITNI MPEICTABUTEIb AJIKHHOB: COCTaB, CTPOCHHE, (DU3NUSCKUE U XUMHUUYECKHUE
CBOMCTBa (peakiuU TUIPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAIMH, TOPEHUs),
MOJyYE€HHE U IPUMEHEHHE.

Apensbl. beH3out: coctaB, cTpoeHue, GU3NYeCKue U XUMUYECKHUE CBOMCTRA (peaKiuu
raJIoreHUPOBAaHUS W HUTPOBAHMS), TOJy4YeHUE W TNpuMeHeHue. Toayon. cocmas,
cmpoeHue, @usuueckue U Xumuyeckue Cceoucmea (peakyuu 2ano2eHupo8aHus U
HUMPOBAHUsL), NoaydeHue u npumererHue. TOKCUYHOCTb apeHOB. ['€HeTHYecKasl CBS3b
MEXK]y YIJIEBOAOPOAAMU, MPUHAIIEKAITUMHU K Pa3IMYHBIM KJIaccaM.

! Kypcusom B TekcTe BBIIEIEHBI D3IIEMEHTBI COJAEPXkKAHUA YYeOHOTO MaTepHana, KOTOphIE M3YydYaroTCs
B O3HAKOMHTEIHLHOM IIAHE W HE BKJIIOYAIOTCSA B COCTaB NIPEIMETHHIX pe3ynsTaToB ocBoeHuss ®OII COO
Ha 6a30BOM YPOBHE.



[TpuposHbIE HCTOUYHUKH YIII€eBOAOPOAOB. [IpupoaHblil Ta3 U NONyTHBIE HEPTIHBIE
ra3el. HedTpb u e€ mpoucxoxaenue. CriocoOs! nepepadoTku He(TU: IEPEroHKa, KPEKUHT
(TepMUYECKHM, KaTaauTHuecKuil), nuponu3. Ilpoaykrel mnepepa®oTku HePTH, UX
IPUMEHEHUE B TPOMBILIUIEHHOCTM U B ObITy. KaMeHHBIM yronb W HPOAYKTHI €ro
nepepaboTKu.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M UX MpeBpaleH il

O3HakomIIeHHE ¢ 00pa3aMu MIaCTMACC, KayqyKOB U pe3uHbI, Kosuiekiuu «Hepb»
U «YToib», MOJCIUPOBAHUE MOJEKYI YIIEBOJAOPOJOB U TaJOr€HOMPOU3BOJIHBIX,
MIPOBE/ICHNE MPAKTUYECKON PadoThI: MOJTYyYEHUE ITHUIICHA U U3YYCHHUE €T0 CBOMCTB.

PacuéTHble 3a1a4n

Brrancnenns mo ypaBHEHHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMUECTBA
HMCXOJHOTO BEIIeCTBA WJIM TIPOJYKTa PEaKIWH I10 M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WJIM MPOYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opraHu4ecKue coeAuHeHust

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHO U 3TAHOJ: CTpOeHUe, (PU3NIECKUE U
XMMHUUYECKUE CBOMCTBAa (peakiuu C aKTUBHBIMU METaJUlaMH, TaJlOr€HOBOJAOPOAAaMH,
ropeHue), npuMeHeHrue. BogopoiHbie CBsi3U MEXAy MOJIeKyJaMu crupToB. JleicTBue
METAHOJIA ¥ 3TaHOJIa HA OPTaHU3M YEIOBEKA.

MHoOroaToMHbI€ CIUPTHI. DTUIICHTJIUKOIb U TJIUIEPUH: CTPOCHHE, (PU3HUECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBUE CO WICJIOYHBIMM METAJJIaMHU, KadeCTBEHHAas
peakiysi Ha MHOTOaTOMHbIE cUpThl). JleiicTBue Ha opraHu3M yenoBeka. [IpumeHnenue
JIMLEPUHA U STUJICHTJIUKOJIS.

deHo: CTpOEHUE MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue derHoa.

Anpaerusipl U kemorol. DopMaIbIAeTu, alleTaabIerua:; CTpoeHue, Gu3ndeckue u
XUMHUYECKHUE CBOMCTBA (pEaKIMd OKHUCIEHUSI U BOCCTAHOBJICHUS, KayeCTBEHHBIC
peaKkium), NoJydYeHUEe U MPUMEHEHHE.

Ayemon: cmpoeHue, gusuyeckue u xumuyeckue coucmea (peaxyuu OKUCIeHUs U
80CCMAHOBIIEHUSL), NOJIYYEHUE U NPUMEHEHUE.

OnHOOCHOBHBIE TpeJebHbIe KapOOHOBBIE KUCIOTH. MypaBbHHAas W YKCyCHas
KHUCIIOTHI: CTPOEHUE, (PU3NIECKHE M XUMHUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE /I Kilacca
KHCJIOT, peakuus dSTepudukainuu), MoaydyeHue u mnpuMeHeHue. CreapuHOBas W
OJIEMHOBAsI KMCJIOTHI KaK MPEACTABUTENH BBICIINX KapOOHOBBIX KUCJIOT. Mbljia KaK COJN
BBICIIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxxnaple 2(QUpHl KaK MPOU3BOAHBIC KapOOHOBBIX KHCIOT. [ MIAPOIN3 CIOMKHBIX
a¢upos. Kupsl. I'uaponus xupos. [lpumenenue »kupoB. buosorndeckas poJib >KUPOB.

VYrieBoabl: cocTaB, KiaacCUUKAIMSA YTIIEBOIOB (MOHO-, AU- W TIOJUCAXApPUIBI).
['mrok03a — mpocTerInii MOHOCaXapu/l: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3uYEeCcKre
U XUMUYeCKue CcBoicTBa (B3amMmopeicTBue c ruapokcuaoMm wmeau(ll), oxucienue
aMMHUa4YHBIM pacTBOpoM okcuja cepedpa(l), BoccranoBieHue, OpOKEHUE TIIOKO3bI),



HaXOXJIEHUE B MPHUpOJEe, MpUMEHEHHe, Ononornueckas poib. Dotocunres. OpykTosa
KaK M30Mep TITFOKO3bI.

Caxaposza — npeocmagumenb OUCAxXapuoos, 2uOpoIuU3, HAX0HCOeHue 8 npupooe u
npumeHenue.

Kpaxman u memnmono3a Kak TpHpoaHble moiuMepbl. CTpoeHHe Kpaxmana u
IEJUTI0N03bI. PU3NYECKUE M XUMUYIECKUE CBOMCTBA Kpaxmalia (TUIpOIn3, KaYeCTBCHHAS
peaxIus ¢ HOJ0M).

JKCIepUMeHTAIbHbIE METO/IbI H3yYeHHs BellleCTB U UX NMpeBpalieHni

[IpoBenenue, HAOMIONCHUE W OMHCAHUE JAEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaYE€CTBEHHBIE PEAKITUN OJHOATOMHBIX CITUPTOB (OKUCICHUE 3TAHOIa OKCUIOM
meau(Il)), MHOTOATOMHBIX CHUPTOB (B3aMMOJCHCTBUE TNIMIEPHUHA C THUAPOKCHUIOM
menu(Il)), ampaerugoB (OKHCIEHHME aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  meau(Ill), B3ammopeiicTBue Kpaxmana € HOJIOM), TPOBEICHUE
MPAKTUYECKON pabOTHI: CBOMCTBA pacTBOPA YKCYCHOM KUCIOTHI.

PacuéTHble 3a1aun

Beraucnenns mo ypaBHEHHI0 XUMHUYECKOM peakiuu (Macchl, 00béMa, KOJIUYeCTBa
HMCXOJHOTO BEIIECTBa MM IPOAYKTAa pEeaKIMd II0 HU3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO M3 HCXOJAHBIX BEIIECTB WIIM IIPOTYKTOB PEAKIIHH).

A30Tcoaepikalue oprannyeckne coeInHeHns

Amunvl. Memunamun u aHUIUH: COCMAs, cmpoenue, usuyecKue u XumuyecKue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTBI Kak aM(oTepHbIE OpraHWdYecKWe coeauHeHus. Duznyeckue u
XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MMpUMepe TIuIMHa). buonoruyeckoe 3HaueHue
amMmuHOKHUCTOT. [lenTumbl.

benku kak TpPUPOIHBIE BBICOKOMOJICKYJISIpHBIE CcoenuHeHus. llepBuyHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIKOB. XMMHUUYECKHE CBOHMCTBA OCIIKOB: THIPOJIU3,
JIeHATypallys, Ka4eCTBEHHbIC PEaKIIUU Ha OCJIKH.

JKCIepPUMEHTAJIbHbIE MEeTOAbI H3yUYeHHS BellleCTB U UX MpeBpalleHUui
HaOntonenue u onucaHue JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalusi OeJKOB
IIPY HarpeBaHMHM, [IBETHHIC PEAKIIMHU OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIE TOHATHUS XWMHU BBICOKOMOJICKYJSIPHBIX COCIMHECHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENICHB MOJIMMEPHU3aIlNH, CPEIHSSI MOJICKYJISIpHAs Macca.
OcHOBHBIE METO/BI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCAMHEHUN — TOJMMEpHU3aNHs U
MIOJINKOHICHCAITUS.

IInacmmaccol  (nonusmunien, NOIUNPONUTIEH, NOJUSUHUIXIOPUO, NOIUCMUPOTL).
Hamypanvnotti u cunmemuueckue xkayuyku (6ymaouenosulil, XJI0PONPEHO8blll U
uzonpenosvlii). Bonoxna: namypanvhvie (xaonox, wepcmv, WénK), UCKYCCMBEHHblE
(ayemammoe 8010KHO, BUCKO3@), CUHRMemu4ecKue (KanpoHr u 1aécam).



JKCNepuMeHTAIbHbIe METObI H3Y4YeHHs BellleCTB U UX NpeBpalleHui
O3HakomileHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4JyKOB.

Me:xnpeaMeTHbIE CBSI3H

Peasmm3annst MeXIpeaIMETHBIX CBS3€HM INPU HW3YYECHHM OPraHUYECKOW XUMUU
B 10 Kyacce oCyIIECTBIISIETCSA Yepe3 UCMOIb30BaHUE KAK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK W TOHATHUM, SBILIFOIIUXCS CHUCTEMHBIMH [UISl OTIEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO11ue ecTeCTBEHHO-HAayUHbIE IOHATUSA: SIBICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHaJu3, CUHTE3, Kiaccu(UKalMs, NEPUOANYHOCTD, HAOIIOICHUE, U3MEPEHUE,
DKCIIEPUMEHT, MOJICIINPOBAHUE.

®uzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHI
YPOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHHUE BEUIECTBA, (PU3MYECKUE
BEJIMYUHBI U €JUHULBI UX U3MEPEHUS.

buonorusi: knerka, opranu3M, Ouocdepa, OOMEH BEHIECTB B OpPraHU3ME,
(boTOCHHTE3, OMOJIOTUYECKH AKTUBHBIE BEIIECTBA (OEJIKH, YIIIEBObI, JKUPbI, (DEPMEHTHI).

['eorpadusi: MuHepasibl, TOpHbIE MOPOJbI, IOJE3HbIE HCKOINAEMble, TOIUIMBO,
PECYpPCBL.

TexHonorus: NMUUIeBblE€ MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOIIUE
CpEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MPENapaThl, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIIACC

Teopernueckne 0CHOBbI XUMHH

XUMHUYECKHI deMeHT. AToM. SAapo aroma, W30TOIBI. DJIEKTpOHHAsT 000JIOYKA.
DHepreTUYecKre YpPOBHH, IMOAYPOBHH. ATOMHBIE opOuTamu, S-, P-, d- BIEMEHTHI.
Oco0eHHOCTH pacrpeesieHUs JIEKTPOHOB MO OPOUTANISIM B aTOMaX AJIEMEHTOB MEPBBIX
YEeThIPEX MEPUOAO0B. DIEKTPOHHAS KOHPUTYypallUsi aTOMOB.

Ilepuonnueckut 3akoH u llepuognueckass cucTeMa XUMHYECKUX DJIEMEHTOB
A.N. Menneneera. Cs3p mnepuoanueckoro 3akoHa © Ileproguyeckoil CHCTEMBI
xumMuueckux dyeMeHToB .M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHYECKHX DJIEMEHTOB W 00pa3yeMbIX HMU
MPOCTBIX U CJIOKHBIX BELIECTB IO TPyINIlaM U MepuojaM. 3HAYCHUE MEPUOIUYECKOTO
3aKOHA B Pa3BUTUM HAYKH.

CrpoeHnue BeliecTBa. XUMUYECKas CBs3b. BUbI XUMUUYECKOU CBSI3U (KOBAJICHTHAs
HEMoJIsipHasE W TOJIsSIpHAsi, HWOHHAs, MeTajuimdeckas). MexaHu3Mbl 00pa30oBaHUS
KOBAJICHTHON XMMHUYECKOW CBsA3M (OOMEHHBIM U JTOHOPHO-aKLENTOpHBIN). BogopoaHas
CBsI3b. BalleHTHOCTB. DJIEKTPOOTPULIATENIBHOCTh. CTeneHb oKucieHus. IOHbI: KaTHOHBI
Y AaHUOHBI.



BemecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOSHUS. 3aKOH IMOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIbI KPUCTATUIMUECKUX PEIIETOK. 3aBUCHUMOCTh CBOWMCTBA BEIIECTB
OT TUMA KPUCTATUTHICCKON PEIIETKH.

[TonsiTue 0 qUCHepCHBIX cucTeMax. MICTHHHBIC U KOJUIOUIHBIE PacTBOPBL. MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE.

Krnaccudukanus HeOpraHMYeCKUX coeAnHeHUH. HoMeHkaTypa HEOpraHU4eCKUX
BEIIeCTB. | eHeTWdecKkass CBS3b HEOPraHWYECKHX BEIIECTB, MPUHAIJICKAIIUX
K Pa3JIMYHbIM KJIacCaM.

Xumudeckas peakuus. Kinaccudukanums XUMUYIECKUX peaKIiii B HEOPTaHUIECKOM
U OpPraHMYEeCcKOM XUMHUHU. 3aKOH COXPAaHEHMsI MAcChl BELIECTB, 3aKOH COXpPAaHEHUS U
MIPEBPAIICHUS SHEPTUH MPU XUMUIECKUX PEAKITUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT paziuyHbIX (akTopoB. OOpaTuMbIe
peakiuu. XuMudeckoe paBHoBecre. DaKkTOPhI, BIUSAIONINE HA COCTOSHUE XUMUIECKOTO
paBHOBecus. [Ipuniun Jle [larenbe.

Onextponutuueckas auccounuanus. CunpHble W ciabblie ekTponuThl. Cpena
BOJIHBIX paCTBOPOB BEIIECTB: KUCIAs, HEUTpalbHasl, menouHas. [Ionamue 0 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu uoHHOTO 0OMeHa. [ UOpoau3 HeopeaHuueckux u
OpeaHU4ecKux geujecms.

OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE  peakiuu. [lonamue 06  3nekmponuze
pacniagos u pacmeopos coeil. Ilpumenenue s1eKkmpoausd.

JKCNepUMEeHTAbHbIE METOIbI H3Y4YeHHS BeleCTB M UX NMpeBpalleHnH

Hemonctpanus tabmun «llepuoanueckass cucteMa XUMHYECKHX — AJIEMEHTOB
.. MenneneeBay, U3ydeHHE MOJEJICH KPUCTAIUIMYECKUX PEIIETOK, HAOIIOJCHUE
U OINKCaHUE JIEMOHCTPAIIMOHHBIX M JTA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUA
BOJIOpOJia B IMPUCYTCTBHM KaTalau3aTropa, ONPEACIICHUE Cpelbl PAaCTBOPOB BEIIECTB
C MOMOIIBI YHUBEPCATHHOTO WHIAUKATOPA, PEAKIIUU MOHHOTO OOMEHa), MPOBEIICHUE
MPaKTUYECKON paboThl «BnusHue pa3iandHbiX (AKTOPOB HA CKOPOCTh XHUMHYECKOM
peakuum».

PacuéTHble 3ag1aun
Pacuétel mo ypaBHEHUSIM XMMHUYECKHX PEAKIUK, B TOM YHUCIE TEPMOXUMUYECKUE
pacu€Thbl, pacu€Thl C UCMOJIH30BAHUEM TTOHATHUS «MACCOBASI AOJISI BEIIECTBAY.

Heoprannyeckasi xummust

Hemeramnel. Ilonoxxenue HemetaimioB B llepuognueckol cCUCTEME XMMHUYECKUX
anemenToB J[.W. MenneneeBa u 0coOeHHOCTH cTpoeHus: aToMOB. Du3nueckue cBOMCTBRA
HEMETAJUIOB. AJUIOTPONMS HEMETa/UIOB (Ha NMpHMEpe KUcIopoja, cephl, Gocdopa u
yriepona).

XUMHUYECKHE CBOMCTBA BaXHEUIIMX HEMETAJIOB (TajJoreHOB, Cephbl, a3oTa,
docdopa, yriaepona U KpeMHHs) U UX COCAUHEHUHN (OKCHUIIOB, KHUCIOPOJICOIAEPKAIINX
KHUCJIOT, BOJOPOIHBIX COCTMHEHUM ).

[IprmeHeHne BaXXHENUIINX HEMETAIJIOB U UX COEUHECHUMU.



Meramnbl.  Ilomoxxenne wmerauioB B llepuoanueckon cUCTEME XUMHYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000J0YEK aTOMOB
MetaioB. OOmue  ¢usmdyeckue cBoiicTBa MeTawioB. CIlaBel  METaJlIOB.
DIIEKTPOXUMHUYECKUI PSiJT HAIPSKEHUN METAIIJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJJIOB (HATPUM, KaJIMK, KaIbIIUi, MarHuH,
ATIOMUHUH, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUHN.

OO6mue crocoObl ToJydeHust MeTaioB. Memannypeus. Kopposus memannos.
Cnocobwl 3awumul om kopposuu. [IpuMeHeHre METaJIOB B OBITY 1 TEXHHUKE.

JKcNepUMeHTAIbLHbIE METOIbI H3Y4YeHHs BeleCTB M UX MpeBpalleHnH

N3yuenune komeknuu «MeTamibl U CIUIaBbD», OOpPa3llOB HEMETAIOB, PEIICHUE
DKCIIEPUMEHTANBHBIX 3a/Ja4, HaONIOACHUE U ONKWCAHWE JIEMOHCTPAIMOHHBIX |
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THIPOKCHIA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI0Yei, KAYECTBEHHBIC PEAaKI[MU Ha KATUOHBI METAJJIOB).

PacuéTHble 3a1aun

Pacuétel Maccel BemiecTBa WM O0OBEMA Ta30B IO HM3BECTHOMY KOJUYECTBY
BEILIECTBA, MACCe UM 00BbEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, PacUETh
Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEaKIMH, €CJIM OJHO U3 BEIIECTB
MMEET MTPUMECH.

XHuMHUA ¥ KH3Hb

Ponp xumum B oOecrnie4eHHMH 3KOJIOTHYECKOM, SHEPreTHUYSCKOW U IHUIIEBOM
0€301acHOCTH, pa3BUTHHM MeIUIIMHBL. [IOHATHE 0 HAYYHBIX METOAaX MO3HAHUS BEICCTB
Y XUMUYECKUX PEaKIUH.

[IpencraBienuss 06 OOMIMX HAYYHBIX MPUHIMUIIAX MPOMBIIUICHHOTO MOJIYyYEeHUS
Ba)XHEMIINX BEIIICCTB.

UenoBek B MUpE BEMIECTB U MATEPUAJIOB: BAXKHEUIIINE CTPOUTEIbHBIC MATEPUAIIbI,
KOHCTPYKIIMOHHBIE ~ Marepuaibl, KpacKu, CTEKJIO, KEpaMHKa, MaTepuabl
JUISL DJICKTPOHUKH, HAHOMAaTEpHabl, OpPraHUUEeCKHUE U MUHEPAJIBHBIC YI00pCHHS.

XuMHsI H  30pOBbE YEJIOBEKA: TMPABWIA MCIOJb30BAHUA JICKAPCTBEHHBIX
npenapaToB, IMpaBwia O€30MaCHOIO MCIOJIb30BAHMS IPENapaToB OBITOBONM XUMUU
B IIOBCEHECBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXnpeIMEeTHbIX CBA3€H MPU M3YYEHUHU OOIeld U HEOPraHUYeCKOu
xuMHuM B 11 Kjacce OCyIIecTBISETCS Yepe3 MCIOJIb30BAaHUE KaK OOILIMX €CTECTBEHHO-
HAayYHBIX I[IOHATHUH, TaK W IIOHATUH, SBIIOIIMXCS CUCTEMHBIMU U OTACIBHBIX
[IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE MOHATHS: HAy4YHbIN (DAKT, TUIOTE3a, 3aKOH, TEOPHUs,
aHanu3, CHUHTE3, Kiaccudukanmusi, NEPUOJUYHOCTb, HAONIOACHUE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPECHUE, SBJIICHUE.

®dusnka: MaTepus, SJHEPIrus, Macca, aToM, EKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PaaMOaKTUBHOCTb, MOJIEKYJA, DHEPIrETUUECKUN YPOBEHb, BELIECTBO, TEJIO, OOBEM,
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arperaTHO€ COCTOSIHUE BELIECTBA, (PU3NYECKUE BETUUYMHBI U €IUHUIBI UX HU3MEPEHHUS,
CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHEpanbl, TOPHBIE MOPOJbI, TMOJE3HbIE MCKOIMAaeMble, TOIUIMBO,
peCypCHl.

TexHONmorusl: XUMHUYECKass MPOMBIIIICHHOCTh, METALIYPIrusi, MPOU3BOJCTBO
CTPOUTENIBHBIX  MAaTEpUANIOB,  CEIBCKOXO3SIMCTBEHHOE  IPOM3BOACTBO,  IHIIEBas
IIPOMBIIIJICHHOCTS, dbapmaneBTUUYECKAS IIPOMBILIJIEHHOCTb, IIPOU3BOACTBO
KOCMETHYECKHX  MpenaparoB, MNPOU3BOACTBO  KOHCTPYKIHMOHHBIX  MaTEpHUAJIOB,
AJIEKTPOHHAS [POMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBamBaeT TpeOOBaHUSA K PE3yIbTaTaM OCBOCHHUS 00yYarOIITUMUCS
OporpaMM CcpenHero oomero oOpa3oBaHUs (JIMYHOCTHBIM, METAlpEeIMETHbIM U
npeaMeTHbIM). HayduHo-MeToanueckol OCHOBOM [JIsi  pa3padOTKU  IJIaHUPYEMBIX
PE3yJIbTaTOB OCBOEHUS IIPOrpaMM CpeAHEro o0miero o0pa3oBaHus ABISETCS CUCTEMHO-
NEATEIbHOCTHBIN OIXOI.

B coorBeTrcTBUM € CHUCTEMHO-AECATEIBHOCTHBIM IOJAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IpeaMeTa « XUMUsS» Ha YPOBHE CPEIHEro OOIIEro
00pa30BaHMsI BBIJICJIEHBI CIEAYIOLINE COCTABIISIOIINE:

OCO3HaHHME OOYYAIOMIUMHCS POCCHUHUCKOM TPaKJaHCKOWM HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH U CAMOOIIPEACIICHUIO;

HaJM4he MOTUBALUU K O0yUEHHIO;

LICJICHANIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUI JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUYECKUX TPaauLnid 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOACTBOBAaTbCA B CBOEH
JEATEIIBHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, IPUCYIIUMH LIEJIOCTHOM CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJINYUE MPABOCO3HAHUS SKOJIOTHMUECKON KyJIbTYPbl U CHOCOOHOCTH CTaBUTh LEJIU
Y CTPOUTH KU3HECHHBIE TIJIaHBbI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MTPEAMETA « XUMHUS JOCTUTAKOTCS B €UHCTBE
y4eOHOH M BOCIUTATEIbHOW IEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKHMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UEaJaMU POCCHICKOTO
Ipa)1aHCKOI0 00I1IeCTBa, MPUHATHIMU B O0IIECTBE HOPMaMH U MpaBUJIaMU ITOBEJCHMS,
CIIOCOOCTBYIOLIMMHU MPOLECCaM CaMONO3HAHUS, CaMOPa3BUTHSI WU HPABCTBEHHOI'O
CTAHOBJICHUSI INYHOCTH O0YyYaIOLIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OCBOEHUS  IpeaMeTa  «XUMHS»  OTPaXKaroT
c(OPMHPOBAHHOCTh ~ OMbITAa [O3HABATEJIbBHOW M  MPAKTUYECKOW JESTENbHOCTU
oOyuJaromuxcs Mo peajn3aluy IPUHATHIX B OOIIECTBE LIEHHOCTEN, B TOM UMCJIE B YACTHU:

1) rpasKaaHCKOro BOCIIMTAHUS:

OCO3HAHMS OOYYAIONIMMKCS CBOMX KOHCTUTYLHOHHBIX IIPaB M OOS3aHHOCTEM,
YBKEHUS K 3aKOHY U ITPABOIOPSIKY;

MPEICTABICHHS O COIMAIbHBIX HOPMaX M MpaBUIaX MEKINYHOCTHBIX OTHOIICHUMH
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATEIBHOCTH MPH CO3JAaHUU YUEOHBIX
NPOCKTOB, PEIICHUH YYeOHBIX W IMO3HABATCIIBHBIX 3a/1a4, BBIMOJHCHHH XHUMHUYECKHX
9KCIEPUMEHTOB,;
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CIIOCOOHOCTH MOHMMATh Y IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JPYTUX MPU aHAIHU3€E PA3JIMYHbIX BUJIOB YUEOHOH AESATENbHOCTH;

2) NIATPHOTHYECKOTO BOCTIMTAHNS

LIEHHOCTHOTO  OTHOUIEHUS K HMCTOPUYECKOMY M  HAy4YHOMY  HAacJEIUIO
OTEUYECTBEHHOW XUMHH;

yBaXEHUSI K TPOLECCy TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUSI XHMHH, OCO3HAHMSI TOTO, YTO JOCTHKEHUS HAYKH €CTh pe3yJbTaT
JUIMTENIbHBIX HAOIIOAEHUH, KPOMIOTJIUBBIX SKCIEPUMEHTAIBHBIX ITOMCKOB, IOCTOSIHHOTO
TpyZa YYEHBIX U IPAKTUKOB;

MHTEpEca W IO3HABATEIbHBIX MOTHMBOB B IOJYYEHHH U TOCIEAYIOLIEM aHaIU3e
uH(GOpPMAIIUU O IEPETOBBIX TOCTIKEHUSIX COBPEMEHHOMN OTEUECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBECHHUS;

CITIOCOOHOCTH OIICHUBATh CHUTYallMH, CBSI3aHHBIE C XUMHUYECKUMH SIBJICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI
1 [ICHHOCTHU,;

TOTOBHOCTH OLICHUBATh CBOE MOBEJICHUE U IIOCTYIIKM CBOMX TOBAPUIIEH C TTO3ULIUHN
HPABCTBEHHBIX U IMPABOBBIX HOPM U OCO3HAHME ITOCIICACTBUN 3TUX MTOCTYIKOB;

4) popmMupoBaHHuA KYJIbTYPHI 310POBbSI:

NOHUMaHUs LIEHHOCTEN 3/10pOBOTO U O€30MacHOr0 o0pas3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (H3WYECKOMY U MCUXHYECKOMY
3I0POBBIO;

coOno/IeHns mpaBwil O€30MacCHOr0 OOpallleHus C BEUeCTBAMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JIESATENBHOCTH;

MOHUMAaHUS LIEHHOCTU MPaBUJI UHAMBUIYATBHOTO U KOJUIEKTUBHOTO O€30MacCHOIO
MOBEACHUS B CUTYALMSIX, YTPOKAIOLIUX 3A0POBBIO U KU3HH JIFOJICH;

OCO3HaHUSl TOCIEACTBUA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
AJIKOT0JIs, HAPKOTUKOB, KypEHHUs );

5) TPy10BOT0O BOCIIUTAHMS :

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-UCCIIEIOBATEIbCKOM eI TEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUIAX EATCILHOCTH;

YCTAHOBKM Ha aKTHBHOE Y4YacTHE B PEIICHUM MPAKTHYECKUX 3a/1ad COLUAIBHOU
HaIPaBJICHHOCTH (B paMKax CBOETr0 Kjacca, IIKOJIbI);

WHTEpeca K TMPAKTUYECKOMY H3Yy4YeHHIO Tpodeccuii pa3nmuHoro  poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHHUS TTPEAMETHBIX 3HAHUM 110 XUMUU;

YBAKEHUS K TPYAY, JIOAAM TPYJla U pe3yibTaraM TPYyAOBOHM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYAIBHOW TPACKTOPUU 0Opa30BaHUA,
Oynymeid mpodeccuu W peanu3alii COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB M TMOTPEOHOCTEH
00I11eCTBa;
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6) 3K0JI0rHYecKOro BOCIIMTAHHUS:

HKOJIOTMYECKU IIeJIECOO00Pa3HOr0 OTHOLIEHUS K TMPHUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU HA 3€MJIC;

MOHMMAHUA TJ00aJbHOIO XapakTepa JKOJIOTUYECKUX MpoOsieM, BIMSHUSA
HDKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIIBHOM CPEbI;

OCO3HaHUsl HEOOXOAMMOCTH HCIIOJIb30BAHUS JTOCTHKEHUN XUMHUU JJIsl PELICHMS
BOIIPOCOB PALIMOHAIBHOTO IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENpPUATUSA JCHUCTBUM, NMPUHOCALIUMX BpEl OKpPYKaroUIEHd NPUPOIHON
cpelle, yMEHUs MPOTHO3MPOBATH HEOJArONPUATHBIE HKOJOTMYECKUE MOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUM U NIPENOTBPAIIATh UX;

HaJU4Msl Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHS, 3KOJOTHYECKON KYJIbTYpHI,
OMbITA AESATENBHOCTA SKOJOTWYECKOW HAIpPaBIECHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
UMU B N103HABATEIbHONW, KOMMYHUKATUBHOW U COLMAIIBHON IPAKTHKE, CHOCOOHOCTH U
YMEHMSI aKTUBHO IPOTUBOCTOSTH UAEOJIOTHH XeMo(poouu;

7) HEHHOCTH HAYYHOT0 TMO3HAHMS :

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MMOHMMAaHUS CIIeUU(PUKN XUMHUHU KaK HAyKH, OCO3HaHUS €€ poiu B (OPMUPOBAHUU
pallMOHAJIBHOTO HAYYHOT'O MBIIUIEHUs, CO3JAHUM  LEJIOCTHOIO  IPEICTABIICHUS
00 OKpYy>KarolieM MHUpe Kak O €IMHCTBE MPUPOJIbI U YEIOBEKA, B MO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEHN U PEIICHUH MPOOJIEM COXPAaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00 3HAYMMOCTH XUMUU JIJISI COBPEMEHHOW ITUBWJIM3ALINY: B €€
T'YMaHUCTHUYECKOW HAMpPaBICHHOCTH W BAXXHOW pOJIM B CO3JIaHUM HOBOW 0asbl
MaTepUaNbHOW KYJIBTYphI, PEUICHUU TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJIOBEYECTBA — CHIPEBOM, YHEPTCTUUCCKOM, ITUIIIEBOM M SKOJIOTHYSCKON O€30ITaCHOCTH,
B Pa3BUTUM MEIUIIUHBI, 0OCCIEUEHUU YCIOBUN YCIEIIHOTO TPyJa U IKOJIOTHYECKU
KOM(pOPTHOM KU3HU KaXkJA0TO YjieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: MOHMMAaHMS CYLIHOCTH METOJOB IO3HAHU,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCIOJb30BaTh IMOTy4aeMbIe
3HAHUSA JJI aHajdu3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO MUpPA U MPOUCXOISIINX
B HEM U3MEHEHUM, YMEHHS JenaTh 000CHOBaHHBIC 3aKIIOUEHUS] HA OCHOBE HAYyYHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C LEJIbIO TTOJTYYEHUsI JOCTOBEPHBIX BHIBOJIOB,;

CITIOCOOHOCTH CaMOCTOSITEIbHO MCMOJb30BaTh XUMUUYECKUE 3HAHUS JJISI PELICHUS
npo0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIUSIX;

MHTEPECA K MMO3HAHUIO U UCCIIEN0BATEIIBCKON IESITEIbHOCTH;

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K AKTUBHOMY ITOJYYEHHUIO HOBBIX 3HAHWUW MO XMMHHU B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM TpyJa B pa3iuuHbIX cdepax mnpodeccuoHaIbHON
JESITETbHOCTH.
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METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIE pe3ybTaThl OCBOCHUS YUEOHOT 0 IpeaMeTa « XUMUs» Ha YPOBHE
cpeaHero oo01ero o0pa3zoBaHUs BKIIOYAIOT:

3HaYUMBIE TUISL (dbopMupoBaHus MHUPOBO33pEHUS oOyJaromuxcs
MEXIUCUUIUTMHAPHBIE (MEXIpEeIMETHbIe) OOIlIeHayuYHble TOHATHUS, OTPaKaoIIue
IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPA U CHEIU(PUKY METOI0B MO3HAHUS, UCIIOIB3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, YHEPTHs, SIBICHUE, IPOLECC, CUCTEMA,
HAY4YHBIA (paKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIIECTOBAHHE,
HaOII0/ICHNE, U3MEPEHHUE, SKCTIPUMEHT U JIPYTHE);

yHHUBEpCajJbHble y4eOHble JEeHCTBUS (IIO3HABATEJIbHBIE, KOMMYHUKATHUBHBIE,
peryisTUBHBIE), obecneunBaromue (GpopmupoBaHue (GyHKIHOHATBHOM I'PaMOTHOCTU U
COLIMAJIbHON KOMIETEHIIMH 00Y4arOIINUXCS;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIB30BATh OCBOEHHBIE MEXIMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE YUE€OHbIE IEUCTBUS B TO3HABATEIILHON U
COLIMAJIBHOM ITPaKTHUKE.

MeTtanpeameTHbIe pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU Y4€OHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JACUCTBUSAMH.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIC AeCTBUS
ba3oBble JJoruueckue aecTBHA:

CaMOCTOSTENIbHO (hOPMYJIUPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENICINIATh LEIH ACATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUH UX JOCTUKCHUS,
COOTHOCHUTB PE3YJIbTATHI JICATEIIBHOCTH C ITOCTABJICHHBIMU LIEISIMU;

WCTI0JIB30BATh MPU OCBOCHUY 3HAHUN MTPUEMBI IOTUYECKOTO MBIIUICHUS — BBIACATh
XapAKTEPHbIC TPU3HAKU TMOHSATHM M YCTAHABJIMBATH HMX B3aMMOCBSA3b, HCIOJIB30BATh
COOTBETCTBYIOIIIHME MOHATHUS JJIs1 OOBSICHEHUS OTJIETbHBIX (JAaKTOB U SIBJICHUI;

BBIOMpaTh OCHOBAHUS W KPUTEPUM JJIsl KJIACCU(PUKAIIMU BEIIECTB U XUMHUUYECKUX
peaKuuit;

YCTAHABIUBATh  MPUYUHHO-CIIC/ICTBEHHBIC CBSI3U MEXKITY M3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE paCCyX JeHUs (MHAYKTHUBHBIC, ICNYKTUBHbBIC, 110 aHAJIOTHUN),
BBISIBJIATh 3aKOHOMEPHOCTM M MPOTHUBOPEYUA B PACCMATPUBAECMBIX SBJICHUSIX,
(GbOopMyIMPOBATH BHIBOJIBI U 3AKITIOUCHUS;

NPUMEHATH B MPOLECCE MO3HAHUA, HCHOJIb3YEMbIE B XUMHM CHUMBOJIMYECKHUE
(3HAaKOBBIE) MOJICNIH, TPEOOPA30OBLIBATH MOJICJIBHBIC MPE/ICTABICHUS — XUMUYECKUHN 3HAK
(cumBOJI) BNeMEHTa, XUMUYeckas (opmysia, ypaBHEHHWE XHWMHUUYECKOW pEaKIuu —
P PEIICHUH YUEOHBIX TTO3HABATENIBHBIX U MPAKTUYECKUX 3aa4, IPUMEHITh Ha3BaHHbIC
MOJICJIbHBIE TPEACTABJICHUS [JIS BBISIBICHUA XAPAKTEPHBIX IPU3HAKOB H3YYaEMbIX
BEIIECTB U XUMUYECKUX PEAKIUU.
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Ba3oBnle ucciaenoBareJbCcKue 1eMiCTBUA:
BJIAJIETh OCHOBAMM METOJIOB HAYYHOT'O ITO3HAHUS BEILECTB U XUMUYECKUX PEAKIINM;
(GopMyIUpPOBATH LEH U 33J]a4H UCCIIEI0BAaHUS, HCIIOIb30BATh MOCTABICHHBIE U
CaMOCTOATENBEHO CHOPMYIUPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl JOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXICHUU,

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUS U ITPOBEACHUS YYEHUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaTh yMEHHUS HAOIIOAaTh 3a XOJOM Ipoliecca,
CaMOCTOATENILHO MPOTHO3UPOBAaTh €ro pe3yibTaT, (opMyaupoBaTh OO0OOIICHHS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJBTATOB HCCIENOBAHUSA, COCTABIATH
000CHOBaHHBIM OTUET O MPOJIeTaHHON padoTe;

MpUOOPETATH OMBIT YYEHUYECKON UCCIIEI0BATENbCKON U TPOECKTHOM I€ATEIbHOCTH,
HPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PELICHMUS
IIPAKTUYECKUX 3a7a4, TPUMEHEHUIO PA3JIMYHbIX METOJAOB ITO3HAHMUS.

Pabora ¢ unpopmanumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX WHGOpMalU (HAYIHO-TIOMYJIsIpHAs
JUTEepaTypa XMMUYECKOTO COJEp KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHeTa),
aHAIIM3UPOBATh UH()OPMAILIMIO PA3TUYHBIX BUIOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(opMyIUpPOBATH 3alPOCHl U IPUMEHATH Pa3IMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uHpOopMaIuu, HE0OXOAUMOM JIJIs BHIITOJIHEHUS! YUEOHBIX 33/1a4 ONPECIEHHOTO TUIIA;

npuoOpeTaTh  OMBIT  HWCHOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U Pa3INUHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hopMy TpencTaBiieHus WHOOpMAIUU
(cxemsl, rpauKy, TUarpaMMbl, TaOIUIIbI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAyUYHBIM S3bIK B KAa4eCTBE CPEJACTBA MpPH paboTe ¢ XUMHUYECKOU
uH(popMalue: IPUMEHSITh MEXIIpeIMETHbIE ((PU3NUECcKre U MaTeMaTUYeCKUe) 3HaKU U
CUMBOJIBI, (hOPMYJIBI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M TPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISIHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

3a/laBaTh BONPOCHI MO CYILIECTBY OOCYXKJaeMOHM TeMmbl B XOJE€ Juajora
W/WIM  TUCKYCCHM, BBICKAa3bIBaThb HWJEH, (QOPMYJIUPOBATH CBOM  MPEIOKECHUS
OTHOCHUTEIBHO BBIITOJIHEHHSI IIPEIJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAlMEd pe3yJbTaTOB IO3HABATEIbHOW JAESATENBHOCTH,
NOJIYYEHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHUKAMM IPHU BBINOJIHEHUU
XUMHUYECKOTO DJKCIEPUMEHTa, MPaKTUYECKOM padoThl IO MCCIECIOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pealn3allid y4eOHOro NpoeKkTa U (POpMyIHpPOBATH BHIBOJIBI
[0 pe3yJbTaTaM IPOBEAEHHBIX MCCIEAOBAHUM IyTEM COTJIACOBAHUSA MO3ULHUMU B XOJIE
o0OcyxeHust 1 0OMeHa MHEHUSIMU.
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PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE JeUCTBUS

CaMOCTOSATENIbHO IUIAHUPOBAaTb M OCYIIECTBIISITH CBOIO  MO3HABATEIbHYIO
NeSATEIbHOCTh, omnpenensss e€ 1enM W 3aJaud, KOHTPOJIMPOBATb U 10 Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aITOPUTM JCHCTBUI TP BBHITTOTHEHUH
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aja4, BEIOMpaTh Hanbosee 3 OEKTUBHBIN CrIOc00 MX
pelieHus ¢ y4éTOM MOJTy4eHUsI HOBBIX 3HAHUN O BEHIECTBAX M XUMUYECKUX PEaKIIHIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuyeckas XUMHUS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTH MPEJICTABICHUN O XUMUUYECKON COCTaBIISIONICH €CTECTBEHHO-
HAay4YHOUW KapTUHBI MUPA, POJIU XUMUHU B TIO3HAHUU SIBIICHUI TPUPOJIbI, B POPMUPOBAHUU
MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €€ (DYHKIIMOHATBHON IPaMOTHOCTH, HEOOXOIUMOMN
JUIS PEIICHUS] TMPAKTUYECKUX 3aJad M HIKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3I0POBbIO U IIPUPOIHOU CPEJIE;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHUN, KOTOPas BKIIFOYAET: OCHOBOTIOJIATAIOIIINE
MNOHATUSL (XUMHUYECKUN DJIEMEHT, aTOM, JJIEKTpOHHas 000J0YKa aroMa, MOJIEKYJia,
BAJICHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, XUMHUYECKasl CBSI3b, CTPYKTypHas (opmyia
(pa3BEépHyTas U COKpaIll€HHAas1), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIM 00BEM, YTIEepOIHBIN
CKeTeT, PyHKITMOHANIbHAS TPYIIIA, PaAUKa, U30MEPHs, H30MEPhI, TOMOJIOTHYECKUH PSIII,
TOMOJIOTH, YIJIEBOJAOPObI, KHUCIOPOJ W a30TCOJEpKallue COCIUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHust oprannyeckux BeniecTB A.M. ByTiepoBa, 3aK0OH COXpaHEHHUS MaCChl
BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUSI,
JeXalye B OCHOBE NMOHMMAaHUSA MPUYMHHOCTU M CUCTEMHOCTU XMMHUYECKHX SIBIICHH,
(aKkToJIOTHYECKHE CBEACHUS O CBOWMCTBaxX, COCTaBe, IMOJIYYEHHMH U OE30MacCHOM
UCIIOJIb30BAaHUU BAKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHMU BBISBISATH XapaKTEpHbIC TPU3HAKU TOHSATHH,
yCTaHaBJIMBAaThb WX  B3aHMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE  TOHSTHUS
IIPU OTIMCAHUU COCTaBa, CTPOCHUS U IIPEBpaIlCHUN OPraHUUYECKUX COCTMHEHU;

cOpPMHUPOBAHHOCTh ~ YMEHUW  HCIOJB30BaTh  XUMHUYECKYIO CHUMBOJIUKY
JUTSI COCTaBJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIEHHOM) (hOpMYyIT
OPraHUYECKUX BEIIECTB U YPABHEHHN XUMHUYECKUX PEAKIUN, U3rOTABIMBATH MOJAEIH
MOJIEKYJl OpPraHWYeCKMX BEIIECTB Uil  WUIIOCTpAlMd WX XHMHYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUW YCTAHABIUBATh MPUHANJICKHOCTh HW3YUEHHBIX
OpraHUYeCKUX BEIIECTB MO0 UX COCTAaBY U CTPOCHUIO K OMPEACIIEHHOMY KJIacCy/TpyImiie
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COCIMHEHUN  (YTIeBOJOPOJAbI,  KHUCIOPOJ W  a30TCOJAEpXkallhe  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb KM Ha3BaHUS 110 CHCTEMaTHYECKOU
nomenknarype (IUPAC), a Takke NPUBOAWTHL TPHUBHAIbHBIC HAa3BaHHS OTHEIbHBIX
OpPraHUYECKUX BEUIECTB (3TUJICH, TPOIUIIEH, alleTHIICH, STUIICHTIIUKOIIb, TIIULEPHUH, (EHO,
dbopMmanbaerua, aneranbAerya, MypaBbHHas KHUCIOTa, YKCYCHAs KHCJIOTa, OJIEMHOBAs
KHCJIO0Ta, CTEAPUHOBAs KMCII0TA, TIII0K03a, (PPyKTO3a, Kpaxmall, eJUII0II03a, TIIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHSI ONIPEACIISATH BUIBI XUMHUYECKOM CBSI3U B OPTaHHMYECKIX
COEJIMHEHUAX (OJJMHAPHBIEC U KPATHBIE);

c(OPMHUPOBAHHOCTh yMEHHUSI MPUMEHATHh TMOJOXKEHUS TEOPHUH  CTPOCHUS
oprannueckux BemiecTB A.M. bytinepoBa mjisi 0OBsICHEHHS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MACChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUIN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUYECKUE U
XUMHYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPTaHUYECKUX
BEIllECTB (METaH, 3TaH, 3TUJICH, MPOIMWIEH, aleTulieH, OyTaauen-1,3, MeTrmiOyTaaueH-
1,3, OeH30J, METaHOJ, 3TAaHOJ, JTHJICHIJIMKOJb, TIUIEPUH, (PEHOJI, aleTalbICTH]I,
MypaBbHHasi U YKCYCHasl KUCIIOTBI, TJIIOKO3a, Kpaxmall, LEJUIK0J03a, aMHUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh TEHETHYECKYI0 CBSA3b MEXAY HHUMHU YpaBHECHHUSIMU
COOTBETCTBYIOIIUX XUMUUYECKHUX PEAKIIUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTepPU30BaTh HWCTOYHHUKHU YIJIEBOJIOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIA Ta3, yroyib), CIOCOOBI MX MEPEPadOTKH M MPAKTHYECKOE
pUMEHEHUE TIPOYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJUTH BHIYUCICHUS TT0 XUMUUECKUM YPaBHEHUSIM
(Maccel, 00BbEMa, KOJIMYECTBA MCXOAHOTO BEHIECTBA WM MPOJIYKTA PEAKIHH TI0
U3BECTHBIM Macce, OO0BbEMY, KOJMYECTBY OJHOIO M3 HUCXOJHBIX BELIECTB
WJIU TIPOIYKTOB PEAKIINN);

c(hOpPMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaX
HAay4YHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUCHUU BEMIECTB U XUMUUYECKHUX
saBieHUN (HAOMIOJIeHUEe, W3MEpPEHUEe, SKCIEPUMEHT, MOJECIUPOBAHUE), HMCIOJIH30BaTh
CUCTEMHbICE XUMHUYECKUE 3HAHUS JJISI PUHSATHUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM,;

c(hOpPMHUPOBAHHOCTh YMEHMH COONIOJATh MpaBujia IMOJb30BAHUS XHUMHUUYECKOM
MOCYI0M 1 1a00paTOpPHBIM 000PYIOBAaHUEM, a TAKKE IIPABUIIA OOPAIIIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUSIMU MO BBITIOJIHECHUIO JIJAOOPATOPHBIX XUMUUECKUX OIBITOB;

chOPMHUPOBAHHOCTh YMEHUW IUIAHUPOBAaTH W BBINIOJNHITH  XUMHYECKHUI
AKCHEPUMEHT (TIPEBpallEHUs OPraHUYECKUX BEIIECTB MPU HArpeBaHUU, IOIYYCHHE
ATUJIEHA W M3YyYEHHUE €ro CBOMCTB, KaU€CTBEHHbIC PEAKIMU OPraHUYECKHX BEIIECTB,
JeHaTypanus OCJIKOB TPW HArpeBaHWM, IIBETHBIE PEAKIIUU OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKHU 0€30MacHOCTU MpPHU OOpAIICHUH C BEIIECTBAMH U JJAOOPATOPHBIM
000pyZOBaHUEM, NPENCTABIATH PE3YyIbTaThl XUMHUYECKOTO HKCIIEpUMEHTa B (opme
3aMKCH YPaBHEHUW COOTBETCTBYIOIIUX PEAKIUN M (POPMYyIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YJbTATOB;
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COPMUPOBAHHOCTb ~ YMEHUH  KPUTHYECKH  AHAIM3UPOBATh  XHUMHUYECKYIO
UH(pOpMaIMIO, OJTYyYaeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpPeICTBa MaCCOBOM MH(pOpMAIHH,
WHTepHET U 1pyrux);

c(OpPMHUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUJIa 3KOJIOTHUECKH 1IEIeCO00pa3HOrO
NOBE/ICHUS B OBITY U TPYJOBOM JIEATEIBHOCTH B IIEJIAX COXPAHEHUS! CBOETO 3/10pPOBbS U
OKpY’KaoIlled MPUPOAHON Cpelbl, OCO3HABaTh OINACHOCTb BO3JCWUCTBUSA Ha JKUBBIC
OpraHu3MBbl ONPEIEIEHHBIX OPraHUYECKUX BELIECTB, HOHUMas cMblci okaszareis 11K,
NOSICHATh HAa MpPHUMEpPax CHocOObl YMEHBIIEHUS W MPENOTBPALLEHUS HX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YEJIOBEKA;

UIg  O0yYaroIMXCsi C OrPaHUYEHHBIMH BO3MOJKHOCTSMH 3/10pPOBbS: YMEHHUE
OPUMEHATH 3HAHUS 00 OCHOBHBIX JIOCTYIMHBIX METO/JAaX II0O3HAHUS BEIIECTB H
XUMHUYECKUX SIBJICHUM;

U CIENbIX M CIA0OBUIAIIMX OOY4YarOIIMXCsS: YMEHHUE HCIOJIB30BaTh Pebe(HO
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyL.

11 KJIACC

[IpenMeTtHbie pe3ysbTaThl OCBOEHHUS Kypca «OO0Ias ¥ HEOpPraHUYECKass XUMUSD)
OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUI: 0 XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPa, pPOJA XHMHUU B T[IO3HAHUU SIBJICHUW NOPUPOJBI, B
(GbopMUPOBAHUM MBIIUICHUS U KYJIBTYPbI JIMYHOCTH, €€ (YHKIIMOHATBLHON TPAMOTHOCTH,
HEOOXOJMMON MJi PEeIICHUS] MPAKTUYECKUX 3a7ad U IKOJOTMUYECKH OOOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJHOMN CpELE;

BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPast BKJIIFOYAET: OCHOBOIOJIATAIOIIINE
MOHATHA (XUMHUYECKHI DJIEMEHT, aTOM, HM30TON, S-, P-, O- 3JEeKTPOHHBIC OpPOUTAIU
aTOMOB, VIOH, MOJIEKYIa, MOJIb, MOJISIPHBIN 00BbEM, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJIEHUSA, XUMHUYECKas CBA3b (KOBaJICHTHAas,
MOHHAs, METAJUTMYECKasi, BOJOPOIHAS), KPUCTAIIMYECKAsT PEIIETKA, TUITBI XUMUYECKUX
pEeaKLnii, pacTBOP, IECKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOJIUTUUECKAS TUCCOLUALMS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM pEaKIUu, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUST DJIEKTPOIUTHUYECKOW JIUCCOILMAIIUH,
nepuoanuecknii 3akoH J[.M. MenzaeneeBa, 3aKOH COXpaHEHHSI MacChl BELIECTB, 3aKOH
COXpPaHEHMS U MPEBPAIICHUS YHEPTUM MPU XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3bIK XHWMHUH, MHPOBO33PEHUYECKHE 3HAHMS, JICKAIIMEe B OCHOBE
MOHUMAHUSI TPUYMHHOCTH W CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (haKTOJIOTMYECKUE
CBEJICHMS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MTaCHOM HCIIOIB30BaHUN BAXKHEHIIINX
HEOPTaHWYECKUX BEIICCTB B OBITY U IPAKTUYECKOMN JACATEIHPHOCTH YEJIOBEKA,;

c(hOPMHUPOBAHHOCTh YMEHHMH BBISBISATH XapaKTEpHbIC TPU3HAKU TIOHSATHH,
YCTaHABIMBAaTh WX  B3aWMOCBSI3b, HCIOJIB30BAaTh COOTBETCTBYIOIIME  TOHATHS
IIPY ONKMCAHUKM HEOPTAHWYECKUX BEIIECTB M UX MPEBPAILICHUM;
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cOPMUPOBAHHOCTh ~ YMEHHH  HCMOJB30BaThb  XUMHUYECKYIO CUMBOJIUKY
Ui cocTaBieHus (GOpPMyJ BEIIECTB M YPAaBHEHMM XHUMHUYECKUX PpeaKIui,
cucremarnyeckyro HoMmeHknatypy (IUPAC) u TpuBHalbHbIE Ha3BaHUS OTACIbHBIX
HEOPraHWYECKUX BEUIECTB (YyrapHbIid ras, yrileKUCIbId ra3, aMMHAK, Talll€Has U3BECTb,
Herami€Hasi U3BeCTb, IUThEBAs COJIa, TUPUT U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUM OMNpENEATh BAJICHTHOCTh M CTENEHb OKHUCIICHUS
XUMHUYECKUX JIEMEHTOB B COCJIMHEHUAX PA3UYHOTO COCTaBa, BUJ XUMHUYECKOU CBSI3U
(koBaJieHTHasi, MOHHAsl, MeETaJUIMYeCcKas, BOJOpPOAHAas) B COCAMHEHMSX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEIIeCTBa (ATOMHAs!, MOJIEKYJISIpHASI, HOHHAS,
MeETaJUIMYeCcKasi), XapakTep Cpebl B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUM;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIJICKHOCTH HEOPTAaHHMUECKUX
BEIIECTB MO HX COCTaBY K OMNpPEACIEHHOMY KIACCY/TPYIIE COEAMHEHHH (ITpOCThie
BEI[ECTBA — METAJIbI U HEMETAJUIbl, OKCHJbl, OCHOBAHMS, KHUCIOTHI, amM(pOTEpHbIC
TUJIPOKCH/IBI, COJIN);

c(OPMUPOBAHHOCTh YMEHHUH paCKphIBaThb CMBICI  IEPUOJUYECKOrO  3aKOHA
J.W. MenneneeBa U 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIBHYIO U
IPOrHOCTUYECKYIO (DYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JeMeHTOB 1-4 mnepuonoB Ileprognyeckoil cHCTEMBbl XHMHYECKUX
anemenToB JI.. MenzaeneeBa, UCMONB3ys MOHSITHUS «S-, P-, 0-3J€KTPOHHBIC OPOUTAITIY,
«QHEPreTUYECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XMMHUYECKUX JJIEMEHTOB M MX COEIMHEHWHM MO nepuoaam u rpynnam llepmoandeckon
cucTteMbl XuMuueckux saemeHToB .M. Menpaeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKUE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  Pa3JMYHBIX  KJIAcCOB,  IOATBEP>KIATh
CYLIECTBOBAHME TE€HETHYECKOW CBS3M MEXJy HEOPraHM4YeCKMMHU BEUIECTBAMU
C IOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

c(hOPMHUPOBAHHOCTh yYMEHHS  KIAacCU(DUIIMPOBATH  XUMUYECKHE  PEAKIUH
[0 Pa3MYHbIM MpHU3HAKaM (YUCIy M COCTaBy pearvpyrollux BEIIECTB, TEMJIOBOMY
ahdexTy peakuuu, HU3MEHEHUIO CTENEHEW OKHUCIEHUS JJIEMEHTOB, OOpaTUMOCTH
peakliy, YYaCTHIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUU COCTaBIIATh YPABHEHMSI PEaKUUi pa3IMYHbIX THUIOB,
TIOJIHBIE M COKpAIEHHBIE YPAaBHEHHS PEAKIMi MOHHOTO OOMEHA, YYHUTHIBAsl YCIIOBUS,
MIPU KOTOPBIX ATU PEAKIIUU UAYT JI0 KOHIIA;

c(OPMUPOBAHHOCTh ~ YMEHUW  MPOBOAUTH  PEAKIMH,  MOJTBEPKAAIOLINE
KAueCTBEHHBI COCTAB PA3JIMYHBIX HEOPTraHUYECKUX BEIIECTB, PACIIO3HABATH OIMBITHHIM
yTEM MOHBI, IPUCYTCTBYIOLIME B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEUIECTB;

cOPMHUPOBAHHOCTh ~ yYMEHUH  pACKpBIBATh  CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIU MOCPEICTBOM COCTABJICHUSI JIEKTPOHHOTO OanaHca 3TUX
peaKuunii;
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c(OPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakiuy OT PA3NUUHBIX (AKTOPOB; XapaKTEp CMEUICHUS XUMUYECKOI'O PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeicteus (npunnun Jle IllaTense);

c(hOpPMHUPOBAHHOCTh YMEHUU XapaKTePU30BATh XMUMHUYECKHUE MPOIIECCHI, JICHKAIIIE
B OCHOBE NPOMBIIUIEHHOIO IIOJYyYE€HUsS CEPHOM KHCIOTBl, aMMHAKa, a TaKke
c(hOpPMHUPOBAHHOCTH MPEJCTABICHUN 00 OOIINX HAYYHBIX MPUHITUIIAX U IKOJIOTHUECKHUX
npo0emMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJAUTH BHIYUCICHHUS C UCTIOJIB30BAHUEM TTOHSITHUS
«MaccoBas J10J1s1 BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHHUM Ta30B MPU XUMUYECKUX
peakIMsIX, MacChl BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU BEIIECTB, TEMIOBOTO 3 dexTa
pEaKLMU Ha OCHOBE 3aKOHOB COXPAaHEHUsI MACChl BELLIECTB, IPEBPALCHNS U COXPAHEHUS
SHEPIUH;

c(hOpMHUPOBAHHOCTh YMEHHMM COOJIOJATh MpaBUjia IMOJb30BAHUS XUMHUYECKON
MOCYJI0M 1 1a00paTOpHBIM O0OPYIOBAHUEM, a TAKKE IIPABUIIA OOPAIIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIUSMH I10 BHIMIOJHEHUIO JJA0OPATOPHBIX XUMUYECKHUX OMBITOB;

chOpPMHUPOBAHHOCTh ~YMEHUH  IUIAHUPOBaTh M BBINOJHATH  XUMHYECKUUN
AKCHEPUMEHT (pa3lioKEHUE TMEePOKCHAa BOJOPOJa B NPUCYTCTBUU KaTaauzaTopa,
ONPEAEIECHUE CPEllbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBLHOIO WHAMKATOPA,
BIIUSIHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKlUu, peakliui UOHHOTO
oOMeHa, KaueCTBEHHBIE PEaKIMu Ha Cyib(har-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KAaTUOH
aMMOHWUSI, pelIEHUE KCIIEPUMEHTAIBHBIX 3a/1a4 TT0 TeMaM «MeTaibsy 1 «HemeTtamiby)
B COOTBETCTBUU C MPaBUIIAMU TEXHUKU 0€30MaCHOCTH MPU OOpaIllEHUH C BEIIECTBAMU U
7abopaTopHbIM  00OpyJOBaHUEM,  MPEACTaBIATh  PE3YJbTaThl  XUMHYECKOIO
JKCIIEpUMEHTa B (opMe 3amMcu ypaBHEHUW COOTBETCTBYIOIIMX pEAKIUA U
(dbopMyIUpOBaThH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh ~ YMEHHUM  KPUTHUYECKU  aHAJU3UPOBATH  XHUMHUYECKYIO
uHdopMaIMIO, TOJY4aeMyl) M3 pPa3HbIX HMCTOYHUKOB (CpelcTBa  MacCOBOM
KOMMYHUKaIU, THTepHET U JpyTrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOIIOATh MPAaBUIIA SKOJOTUYECKU 1IETIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOU ACATEIBHOCTU B IIENIAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYXalolled NPUPOAHON Cpelbl, OCO3HABATH OIMACHOCTh BO3JACHCTBUA HA KUBBIC
OpTraHU3Mbl OINPEACIEHHBIX BEIIECTB, MOHMMAas cMmbicia nokazarens [IJIK, moscHTh
Ha MpUMEpax CIOCOObl YMEHBIICHUS U MPEAOTBPAICHUS UX BPETHOTO BO3ACHCTBUS
Ha OpraHU3M YE€JIOBEKA;

JUIsE  OOYyYaroIIMXCsi C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH  37I0POBbSI: yMEHUE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHUUYCCKUX SIBJICHUH;

JUISL CTIETIBIX M CIa0OBUASAIIMX OOYyYalOIIUXCS: YMEHUE MCIOJIb30BATh PesbehHO
TOYEUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins 1uist 3anmucu XuMru4ecKux GopMyL.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosanue
Ne KommuecTBo OCHOBHBIE BUIBI IEATEILHOCTH
pa3ziesioB U TEM [IporpammHoOe cosiepkaHue
/o 4acoB 00yJaroImmXxcs

y4eOHOro npeaMera

Pa3n

e 1. Teoperuueckue oc

HOBbI Opranu

YyecKOU XUMHUH

1.1

IIpenmer
OpTraHUYECKON XUMUHU.
Teopus ctpoeHus
OpTraHUYECKUX
COCIUHECHUM

A.M. bytneposa

3

[IpeaMeT oprannyecKkor XMMHUM:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B [IOJIYYCHUHU HOBBIX BEIIECTB
Y MarepuanoB. Teopus CTpOCHUs
OPraHUYEeCKUX COCIUHECHUIN

A.M. bytnepoBa, €€ OCHOBHBIC
nosioxkeHusi. CTpyKTYpHBIE (DOPMYJIBI
OpraHUYECKUX BELIECTB. [ omoorus,
n3oMepusi. XMUMHYECKasi CBSI3b

B OPTraHUYECKUX COCIMHEHUAX: KPATHBIC
CBSI3H, G- U T-CBS3U.

[IpencraBnienue o kaaccuukamu
OpraHnveckux BeniecTs. HoMenkiarypa
OPTraHUYECKUX COCAUHECHUIN
(cucTemaTnyeckasi) U TpUBUAJIbHBIC
Ha3BaHUs BAXHEUIINX MPEICTABUTEICH
KJIACCOB OPTaHUYECKUX BEILIECTB.
JKCNEPUMEHTAIbHbIE METOAbI
U3y4YeHHS BeLeCTB U UX MpeBPaALlleHHH:

PackppIBaTh CMBICT H3y4a€MbIX
MOHSTUH (BBISIBIISITH UX XapaKTEPHBIC
MPU3HAKH ), YCTAHABIUBATh UX
B3aUMOCBS3b.

[IpuMEHSATh MOJNOKEHHS TEOPUH
CTPOEHUSI OPTaHUYECKHUX BELIECTB

A. M. bytnepoBa 115t 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX
COCTaBa U CTPOCHMUSI.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIl€HHON ) POpMYIT OpraHUYECKUX
BEILECTB.

OnpenensiTe BUABI XUMUYECKOU CBSI3U
(onMHapHbBIE, KPATHBIC) B OPTaHUYECKUX
COEJIMHEHHUSIX.

PackpeiBaTh poib OpraHM4eCKOr XUMUN
B IPUPOJE, XapaKTEPU30BaTh €€
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e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3iamMu
OpTraHUYECKUX BEIIECTB U MaTepualiaMu
Ha UX OCHOBE;

— OIBITHI IO MTPEBPAIICHUIO
OpraHUYeCKUX BEIEeCTB MIPU HArpEeBaHUU
(rutaBrieHue, oOyTIIMBaHKUE U TOPEHUE).

e JlaGopaTOpHBIE OMBITHI:

— MOJICJIIMPOBAHUE MOJIEKYJI
OpTraHUYECKUX BEIIECTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WUTFOCTPUPOBATH CBS3b C APYTUMHU
HayKaMHU.

HabmroaTe 1 onuceiBaTh
JIEMOHCTPALIMOHHBIE ONBITHL; IPOBOAUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKHUE PAOOTHI

Hroro no pazueny

Pa3neu 2. YriieBoaopoasbl

2.1 | IlpenenvHbie
YTIEBOIOPOIBI —
aJTKaHbBI

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH psia. MeTaH v 3TaH —
MPOCTEUIINE MTPEICTABUTEIIHN ATKAHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
dbu3nIecKre 1 XUMUICCKHE CBONCTBA
(peaxkuuu 3aMeIeHHs] U TOPEHUs),
HaXOXJICHUE B IPUPOJE, TOTyUCHHUE U
MIPUMEHEHUE

2.2 | HenpenenpHbIC
YTIEBOJOPO/IBI:
AJIKEHBI, AJTIKAVCHBI,
ATKUHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKHN Pl DTUIIEH —
IIPOCTEUIIINI IPEACTABUTEID aJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckue 1 XuMU4YEeCKIe CBOMCTBA
(peakiuu TuIpUpOBAHHS,
raJIOT€eHUPOBAHMUS, TUAPATALUH,

PackpbIBaTh CMBICH H3y4aeMbIX
MOHATHUM (BBISIBISATH UX XapaKTEPHbBIE
MPU3HAKH ), YCTAHABJINBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOILHE ITOHSATHS

MIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAIIEHUN OPraHUYECKUX
COCIMHEHUN.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) POpMyJT OpraHUYEeCKUX
BEILECTB.

VYcranaBauBaTh NPUHAMJICKHOCTD
BEILECTB K OMPENEIEHHOMY KIIacCy
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OKHUCIICHHUSI U TOJIUMEPHU3aIIiN )
HaXOXJICHUE B IPUPOE, TOTYyUYCHUE U
MIPUMEHEHHUE.

Ankaauensl: 0yraauen-1,3 u
MeTwiOyTagueH- 1,3, xumuueckoe
CTPOEHHUE, PEAKIIUS MOJIUMEPHU3AIINH,
PUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa 1 PE3HHBbI).

ANKHWHEBI: COCTaB 1 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUN PSII.
AlEeTUJIEH — NPOCTEHIITNNA
MPEJICTABUTENb AJTKMHOB: COCTAB,
XUMHUUYECKOE CTpOeHUE, PU3nUecKue u
XUMHUYECKHE CBOMCTBA (PEaKIIUU
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
TUJpaTally TOPEHUS ), HaXOXKICHUE

B IIPUPO/IC, MTOTYyUYCHHUE U IPUMEHEHUE

2.3

ApomaTnyeckue
YIJIEBOLOPOABI

ApeHbI: O€H30JI U TOIYO0J], COCTaB,
XUMHUYECKOE CTPOSCHUE MOJICKYI,
(dbu3nYeCKUe U XUMHIECCKHE CBOMCTBA
(peakuuu raJoreHUPOBaHUS U
HUTPOBAHMS), TOJTYUYEHHUE

1 IpuMeHeHue. Biausaue 6eH3oia

Ha OpraHu3M 4YeiioBeka. I eHeTndyeckas
CBSI3b YTIIEBOJOPOIOB

YIJIEBOJOPOJIOB MO COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMaTUYECKOM HOMEHKIIATYypE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJOPO/IOB.

OnpenensaTe BUAblI XAMUYECKOUN CBA3U
B MOJIEKYJIaX YTJIIE€BOJ0PO/IOB;
XapaKTEePU30BaTh 3aBUCUMOCTD
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
npUMeHEeHue, (PU3NIECKUE U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI TTOTYYSHHS] TUITHYHBIX
MIPEJCTABUTENICH pa3IMYHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATUIJICHA, alleTUiIeHa, OyTaauneHa -1,3,
OeH301a, TOJIyoJIa).

BBISIBISITE T€HETUUECKYIO CBSI3b MEKIY
YIJIEBOJOPOaMHU U MOATBEPKIATH €&
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIMii C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (POpPMYII.
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2.4

[Ipuponnsie
UCTOYHUKH
YTJIEBOAOPOAOB U UX
nepepaboTka

[Tpupoanslii ra3. [lomyTHbIe HEDTAHBIC
ra3el. HedTh 1 €€ mpoucxoxueHue.
Crnioco0bl epepaboTku HeTH:
NIEPErOHKA, KPEKUHT (TEPMUYECKUH,
KatanmuTuyeckuid). [TpoayKTel
nepepaboTKu He(TU, UX IPUMEHEHUE
B IPOMBIIIUIEHHOCTH U B OBITY.
KameHHBI yroiap U IPOIYyKTHI €70
nepepadoTKu.

IKCIEPUMEHTAJIbHbIC METOIbI
U3y4eHHs BellecTB

U UX IpeBpaLlleHHit:

e JleMOHCTpanuu:

— koyekunu «Hedtb» u «YTomby;

— BHUJeodparMeHT «BynkaHuzanuus
PE3UHBDY.

e JlaGopaTopHBIE OMBITHI:

— Ka4yeCTBEHHOE ONPEICIICHNUE YIIIEpoaa
Y BOJOPOJAa B OPTaHNYECKUX BEILIECTBAX;
— O3HaKOMJICHHE C 00pa3IiamMu
IJIaCTMAcCC, KAy4YyKOB M PE3HHBI;

— MOJCIIMPOBAHUE MOJIEKYJ
YIJIEBOIOPOIOB U
raJOr€HONPON3BOIHBIX.

e [IpakTuueckue pabOThI:

Ne 1. ITonydyenue 3TuaeHa U U3y4yeHue
€ro CBONCTB.

XapakTepu30BaTh UCTOYHUKHU
YTJIEBOJIOPOJHOTO CHIPbsI (HEDTh,
MPUPOIHBINA ra3, yroyb), CIOCOObI KX
nepepaboTKU U MPaKTUYECKOEe
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS — IPOBEJICHUE,
HAOJII0JIEHUE U OIUCAHUE XUMHUECKOTO
AKCIIEpUMEHTA (J1a0OpaTOPHBIE OMBITHI U
IpaKTUYECKHE paboThl).

CnenoBath npaBuiaM 0€30MacHON
paboThI B J1abOpaTopHuu

IIPU UCIIOJIb30BAHUU XUMHUYECKOM
MOCYJIbl U 000PYIOBAHHUSI, & TAKIKE
paBujiaM 0OpaIleHUs C BEIIECTBAMU

B COOTBETCTBUU C UHCTPYKLUSAMHU
BBITIOJIHEHUS JJAOOPATOPHBIX OMBITOB U
MPAKTUYECKHUX padOT MO MOJYUYEHHUIO U
U3YYEHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBisTh pe3yIbTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPAaBHEHUM COOTBETCTBYIOLINX PEAKLIUN
U JIeN1aTh BHIBOJIbI HA UX OCHOBE.
[TpoBOANTH BBIYUCIICHHS

JUTSL ONIPEICIICHNS MOJIEKYJISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIECTBa,
110 YPABHEHHUIO XUMUYECKOHN peaKIuu.
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e PacuéTHbIe 3a1a4n:

— OMNpPEIEIICHUE MOJIEKYJIIPHOU
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM JOJISIM aTOMOB
XUMHUUYECKHUX DJIEMEHTOB;

— Pacy€Thl IO YPAaBHEHUIO XUMHYECKOM
peaKunu

CaMOoCTOSATENBHO MIJIAHUPOBATH U
OCYILECTBIISITH CBOIO ITO3HABATEIHHYIO
NeSITebHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON y4eOHO
JESTEIBHOCTH

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaepxaniye opraHnyecKue coeInHeHHsI

3.1

Crouprsl. PeHon

3

IIpenenbHbIE OTHOATOMHBIC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOeHHE, PU3NIECKHUE U XUMUYSCKUE
CBOMCTBA (peaKIUU ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHeHue. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHoJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKa.

MHOroaTOMHbBIE CIIUPTHI: STHUJICHTITUKOJIb
Y TJIULEPUH, XUMHUYECKOE CTPOEHHUE,
dbuznyecKre 1 XMMUYECKHE CBONCTBA
(B3amMOACHCTBHE CO MIECTOYHBIMH
MeTaJllaMH1, KaYeCTBEHHAs PEaKIUs
Ha MHOT'OATOMHBIE CITUPTHI).
du3noIornYecKoe 1eiCTBHUE

Ha opraHu3M 4esioBeka. [Ipumenenue
[JIMIIEPUHA U ATUJICHTJIMKOJIS.

PackppIBaTh CMBICIT NU3Yy4aE€MbIX
MOHATUM (BBISIBISITh UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE IMOHATHUS

IIPU OMMCAHUU COCTaBa, CTPOEHUSA U
MIPEBPALIEHUN OPraHUYECKUX
COCIMHEHUN.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTABJICHHSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaI€HHOMN) GopMyIT OpraHMIeCKUuX
BEILECTB.

VYcTanaBnuBaTh NPUHAIEKHOCTh
BEILECTB K ONPENEIIEHHOMY KJIaccy
10 COCTaBY U CTPOCHUIO, HA3bIBATh UX
10 CUCTEMAaTUYECKOM HOMEHKJIATYpE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
bu3nYecKue 1 XUMHUYECKHUE CBONCTBA
dbenona. TokcuuHoCTh (heHOIIA, ero
($hU3M0I0TrNYECKOe JICUCTBUE

Ha OpraHu3M 4enoBeka. [I[pumenenune
dbenona

3.2

AJNBIETUIBI.
KapOoHOBBIE KUCITOTHI.
CrnosxHblie 3¢upsl

Ansperuapl: GopMaibAeTua U
aleTanbAeTu]], XAMUYECKOE CTPOEHHUE,
¢duznyecKkrue 1 XuMHUYECKHe CBOMCTBA
(peakuyy OKHCIIEHUS! U BOCCTAaHOBJICHMUS,
KAueCTBEHHbIE PEAKLIUH), IOJyUYECHHUE U
IIPUMEHEHUE.

OIHOOCHOBHBIE ITPECIIBHBIE
KapOOHOBBIE KUCJIOTBI: YKCYCHAas
KHCJIOTa, XAMUYECKOE CTPOCHHUE,
¢duznyeckrue 1 XuMU4YEeCK1e CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOJYUCHHUE U
npumeHeHue. CTeapruHOBasi U OJIEMHOBAs
KHMCJIOTBI KaK MPEJICTABUTENN BBICIIMX
KapOOHOBBIX KMCJIOT. Mblia Kak coJin
BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE ICHCTBHUE.

CrnoxxHbie 3GUpbI KaK TPOU3BOIHbIE
KapOOHOBBIX KUCHOT. ['niponu3
CJIOXKHBIX 2PUpPOB. Kupsl kak

OTAEJIBHBIX MPEACTABUTEIICH
KHUCJIOPOJICOJICPKAIIMNX COCTUHEHHUM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHeHue, PU3NYECKue 1
XAMUYECKUE CBOMCTBA, BAYKHEUIIINE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
MPEJICTABUTENIEN PA3JIMYHBIX KIACCOB
KHUCJIOPOJICOIEPKALIMX COCTUHEHUIN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmanpaerua,
aleTanbJeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
I[EJUTIOJIO3b] ); BBISIBJISITH TEHETUYECKYTO
CBSI3b MEXK/ly HUIMU U IOATBEPKAATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIUi C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POPMYII.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTEPU30BaTh UX 3HAYCHUE

JUTSL AKUBHEIESI TETbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTb BO3JECHCTBUS
Ha KMBbIE OPTaHU3MbI OITPEACICHHBIX
OpTraHUYECKHUX BEIIECTB, MOSCHSIThH

Ha IIpuMepax Croco0bl YMEHBIIIECHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIIIUX
KapOOHOBBIX KUCIOT. [ UAPOIU3 KUPOB

3.3

YrneBoasl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
YIJIEBOJIOB (MOHO-, IU- U
nosivcaxapubl). ['roko3a —
MIPOCTENIIIMN MOHOCAXapuA;
OCOOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nUecKue U XUMHUYECKHUE CBONCTBA
TJTFOKO3BI (B3aUMOICHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIa
cepedpa(l), BocctanoBieHUE, OpOKEHUE
TJIFOKO3b1), HAXO0XKJICHHUE B MPUPOJIE,
MIPUMEHEHHUE TIIFOKO3bI, ONOJIOTHIECKas
POJIb B )KU3HEIESITEIILHOCTH OpraHu3Ma
yenoBeka. dorocuntes. DpykTo3a Kak
H30MED TITIOKO3HI.

Caxapo3za — npeacTaBUTENb
JMCaxapua0B, TUAPOIU3 Caxapo3bl,
HAXOXKJIEHUE B IPUPOJIE U PUMEHEHHE.
Kpaxwman u nenirono3a Kak npupoJIHbIe
MOJIMMEPHI: CTPOSHUE Kpaxmalia u
IEJUTIOJIO3b, PU3HUECKUE U XUMUYECKUE
CBOMCTBa Kpaxmaja (TUIPOJIn3,
KaueCTBEHHAS PEAKIIS C HOJO0M).
JKCNepUMeHTATbHbIE METObI
U3Yy4YeHMs BellleCTB M UX MpeBpallleHuii:

U TIPEJIOTBPAIICHUS UX BPETHOTO
BO3/ICICTBHS HA OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — POBE/ICHNUE,
HAOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (J1a00PATOPHBIE OIBITHI U
MPaKTUYECKHUE PadOThI).

CrnenoBath npaBuiiaMm 0€30MMacHOM
paboThI B J1abOpaTopuu

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
HoCyZbl U 000PYIOBaHMs, a TAKXKe
npaBuiiaMm oOpaleHus ¢ BellecTBaMu

B COOTBETCTBUU C UHCTPYKLUSAMHU
BBITIOJTHEHUS JTaOOPATOPHBIX ONBITOB

U IIPAKTUYECKUX padOT MO MOITYYEHUIO
Y U3yYEHUIO0 OPraHUYECKUX BEILECTB.
[IpencraBisTh pe3ysbTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUH COOTBETCTBYIOIINX PEAKIIUM
U JIeJIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOANTD BHIYUCIICHHUS

JUTSL OTIPEACIICHHS] MOJIEKYIJISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIIECTBA,
M0 YPaBHEHHUIO XUMUYECKOU PEaKITHH.
CamMoCTOSTENBHO IIAHUPOBATH U
OCYUIECTBJISTH CBOIO MO3HABATENbHYIO
NESITEIbHOCTD; IPUHUMATh aKTUBHOE
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e JlaGopaTopHBbIE ONBITHI:

— TOpEeHHE CIIUPTOB;

— B3aUMOJICHCTBUE IIUIEPUHA

¢ ruapokcuaom meau(Il);

— KaueCTBEHHBIC PEAKIIUH ATIbJIETUIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcHuJia cepedpa v TUIPOKCHUIOM
meau(1l));

— B3aUMOJICHCTBHUE KpaxMasa ¢ HOJIOM.
e [IpakTuueckue pabOTHI:

Ne 2. CpotlicTBa pacTBOpa yKCyCHOM
KHUCIIOTHI.

e Pacuérnbie 3a1auu:

— ONPENEIICHUE MOJIEKYJIAPHOU
(bopMyIIbl OPraHMYECKOTO BEIIECTBA
110 MaCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX IJIEMEHTOB U IO Macce
(00beMy) IPOTYKTOB CTOpPaHUS,

— pacu€Thl 1O YPaBHEHUIO XUMUYECKON
peakuuu

y4acTue B IpyNIoBoi yueOHOU
JIESITETbHOCTH

Hroro no pazneny

13

Pa3znen 4. A3oTcoaeprxkaiiue OpraHudeckue coeIuHeHust

4.1

AMUHBI.
AMWHOKHUCJIIOTHI.
benxn

3

AMMHBIL: METUJIAMHH — IPOCTEUIINI
[IPEICTAaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTpOeHHE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA (peaKinu

PackpbIBaTh CMBICT N3y4aeMbIX
MOHATHUM (BBISIBISIT UX XapaKTEPHbBIC
MIPU3HAKH ), YCTAHABJIMBATh UX
B3aUMOCBSI3b, HCIIOJIb30BATh
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C KUCJIOTaMH Y TOPCHHMS ), HAXOXK/ICHUE

B IIpUpojie. AMUHOKHCIIOTHI KaKk
aM(OTEPHBIC OPraHUICCKUE COCTUHEHUS.
dusnyeckre U XUMHYECKHIE CBOMCTBA
aMUHOKHUCJIOT (Ha TIpUMEpe TIIUIIHHA).
buonornueckoe 3HaueHUEe aMUHOKHCIIOT.
CuHTE3 NENTHIOB.

benku kak MpUpoHBIC TOJTUMEPHI.
[lepBruuHast, BTopuyHas U TpETHIHAS
CTPYKTypa O€IKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THAPOJIU3,
JIeHATypalns, Ka4eCTBEHHBIE PEaKITHH
Ha OEJIKH.

IKCNepuMeHTATbHbIE METObI
H3y4eHHUsl BellleCTB U UX MpeBPallleHH
e J[emoHCTpanuu:

— JeHaTypamus OCJIKOB MPU HarpeBaHUH;
— IIBETHBIC pEaKIUK OEITKOB

COOTBETCTBYIOIINE MOHATHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALIEHAN OPraHUYECKUX
COE€IMHEHUM.

Hcnonb30BaTh XUMUYECKYHO CHMBOJIUKY
JUISl COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON ) POpMYII OpraHUYECKUX
BEILIECTB.

OrnpenensiTe MPUHAJIECHKHOCTD BEIIECTB
K ONPEJIEIIEHHOMY KJIACCY I10 COCTaBY U
CTPOCHUIO, HA3bIBATh UX

10 CUCTEMAaTUYECKOM HOMEHKJIATypeE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJEJIbHBIX IPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (U3nIecKue 1
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CIIOCOOBI MOTYYEHUS TUTTHYHBIX
MPEACTABUTENIEN a30TCOAECPIKAINX
coeIMHEHN (MEeTUJIaMUHa, TJIMIINHA,
OEJIKOB).

OnuceIiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEIIKOB; MOSCHATH
Ha IpUMepax 3HayeHue OEJIKOB

JUISL OpTaHM3Ma YEJI0BEKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — HAOIIOAATh U
OMUCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT.

CaMoCTOsITENBHO MJIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATEIIbHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B IpyIlIoBoi yueOHO
JEATEIbHOCTH

Hroro no pazneny

3

Pa3nen. 5. BbicokoMosIeKyJISIpHBIE COeIMHEHUSI

5.1

ITnacTmaccsl.
Kayuyku. Bonokna

2

OCHOBHBIE ITOHATHSI XUMUAHN
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA:
MOHOMeEp, OJUMEP, CTPYKTYPHOE 3BEHO,
CTENIEHb NOJMMEPU3ALNH, CPEIHASA
MoJieKyJisipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MOJIUMEPU3ALUS U
MOJINKOHICHCALIHS.

[TnacTmacch (MOIUITHIICH,
MIOJIATIPONIWIIEH, MTOJIMBUHUIXJIOPUL,
nonuctupoit). HatypanbHslil u
CUHTETUYECKUE KAYUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BookHa: HaTypanbHbIe
(XJIOTOK, IEPCTh, MIENK),
HCKYCCTBEHHBIE (ALIETaTHOE BOJIOKHO,

Bianers n3y4aeMbIMA XUMUYECKUMU
MTOHATHSIMU: PACKPBIBATH CMBICII
M3y4aeMbIX ITOHATUN U IPUMEHSATD 3TU
IIOHATHS IIPU ONMCAHUU COCTaBA U
CTPOEHUS BBICOKOMOJIEKYISPHBIX
OpPraHUYECKUX BELIECTB,

JUTs1 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U
SIBJICHUM.

Hcnonb30BaTh XMMUYECKYHO CUMBOJIUKY
JUISL COCTABJICHUSI CTPYKTYPHBIX (hOpMyII
BEILIECTB U YPABHEHUU pPEAKLIAN
MTOJIMMEPHU3ALUU U TTOJIMKOHAEHCALIVH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJee pacpoCTpaHEHHBIX BUIOB
IIJJACTMACC, BOJIOKOH;, IPUMEHEHNE
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BHCKO03a), CHHTETHYECKUE (KapoH 1
JIaBCaH).

JKCIEPUMEHTAIbHbIE METOIbI
HU3yYeHHsI BEeLECTB U X NMpeBpPALIeHM:
e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ oOpasiamu
MIPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAy4YyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYUYHBIE
METO/Ibl TO3HAHUS — HAOII01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Hroro mo pazaemy 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KJIACC

No
i\t

Haumenosanue
pa3aenoB U TEM
y4eOHOro npeaMera

KomnnuectBo
4acoB

[IporpammHoO€ conepkanue

OCHOBHBIE BUIBI I€ATEIHHOCTH
00yJaroImMXcs

Paznen 1. Teoperuueckue oc

HOBbI XUYMHH

11

CrtpoeHune aToMOB.
[Tepunonnueckuit
3aKOH U
[Tepunonnueckas
CUCTEMA XUMHUYECKUX
AIIEMEHTOB

JI.1. MenneneeBa

3

Xumuueckuii asemeHt. Atom. CocTtan
aToma, U30TONbI. DIIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHU,
MOypPOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anemenTter. OcoOeHHOCTH
pacnpeaeaeHus JICKTPOHOB

10 OpOUTAISAM B aTOMaX MaJIbIX U
OOJIBIIIUX TEPUOJIOB. DIICKTPOHHAS
KOH(UTYpaIus aTOMOB.
[Tepnoanyeckuii 3aKOH U
[Tepuoanyeckas cucTeMa XUMHUYECKUX
anemeHToB 1. I. MenaeneeBa. CBs3b
MEePUOANYECKOTO 3aKOHA U
[TeproanYecKoOil CUCTEMBI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEN
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBONCTB XMMHUUYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX
U CJIO’KHBIX BEIIECTB 10 TPYIIaM U
nepuojiaM. 3Ha4eHUE MePUOIUIECKOT0
3aKOHA M CUCTEMbI XMMHUYECKHUX

PackpbIBaTh CMBICI N3y4aeMBbIX
MOHATUM (BBISIBISITh UX XapaKTEPHBIC
MPU3HAKH ), YCTAHABIUBAThH UX
B3aMMOCBSI3b.

PackppIBaTh CMBICIT IEPHOIUYECKOTO
3akoHa [[. 1. MenneneeBa u
JIEMOHCTPUPOBATH €T0
CUCTEMaTU3UPYIOIIYIO,
OOBSCHUTENBEHYIO U POTHOCTUYECKYIO
(GyHKLIHH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHUE aTOMOB XUMHYECKUX
3JeMEeHTOB 1-4 nepuoaoB, UCTIOb3YS
MOHSATHS S-, P-, d-37I€KTPOHHBIC
opOuTaNIH, YHEPTETUYECKHUE YPOBHH.
OOBIICHATH 3aKOHOMEPHOCTHU
M3MEHEHUS CBOMCTB XUMUUECKUX
AJIEMEHTOB U UX COCIUHECHUN

0 MEPUOJIaM U IpyIIam
ITeprnoanueckoi CUCTEMBI

1. . Menaeneea
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anemeHToB .. Meneneena

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAJIbHbIE METO/bI
U3y4eHNsI BEeLECTB U UX MPeBpPaLlleHUIA:
e /lemoHCTpalMu:

Bunsl Tabnun «Ilepuoanueckas cucrema
XUMHYECKHUX DJIEMEHTOB

.. MenneneeBa»

1.2

CtpoeHue BeliecTna.
MHoroo6pazue
BEIIIECTB

CTpOGHI/IG BelllecTBa. XMMHUUYECKAs CBS3b.

Bunbl (koBajeHTHasi HEMOJSIpHAs U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHHU3Mbl 00pa30BaHUs XUMUYECKOM
CBs3U (OOMEHHBIN U TOHOPHO-
aKIenTOpHbIN). BogopoaHas cBs3b.
BaneHnTHOCTS.
DJIEKTPOOTPHUIIATEIHLHOCTh. CTEIIEHB
okuciienusi. KaTMOHbBI U aHUOHBI.
BemiectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHHS.

3aKOH OCTOSTHCTBA COCTaBa BEIIECTBA.
Tunbl KPUCTATITUYECKUX PEUIETOK U
CBOWCTBA BEILECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. KosimuecTBEeHHBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBas
JI0JIsl BELIECTBA B PACTBOPE).

PackpbIBaTh CMBIC H3y4aeMbIX
NOHATUH (BBIIEIATH UX XapAKTEPHBIE
MPU3HAKKN) U IPUMEHATH 3TU TOHITHUS
IIPU OIMCAaHUU COCTaBa U CTPOEHUS
BEILECTB, 1JI1 00BICHEHHSI OTAEIIbHBIX
(aKTOB U SIBICHUI.

OnpenensaTs BUJIbI XUMUYECKOH CBS3U
(KOBaJICHTHOM, MOHHOM,
METaJUIMYECKOU, BOJIOPOIHOM)

B COEJIMHEHHUSX; TUIl KPUCTAININYECKON
PELIETKA KOHKPETHOI'O BELIECTBA.
Onpenensatb BAIGHTHOCTb U CTETICHb
OKHUCJIEHUS] XUMHYECKHUX 3JIEMEHTOB

B COCIMHEHMSIX PA3JIMYHOIO COCTABA.
[IpoBOINTH BBIYMCIICHHUS

C UCIIOJIb30BAaHNEM MOHATHUS «MacCOBas
JI0JI BEILIECTBA B PACTBOPEY.

Bnanets n3ydaeMbIMi XUMUYECKUMHU
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Krnaccuduxkaryss HeopraHu4ecKux
coenunenuid. Homenknarypa
HEOPraHMYECKHUX BEILIECTB.
JKCIepUMEHTAIbHbIE METO/bI
HU3y4YeHHUsI BelleCTB U UX MPeBPAIleHHIA:
e /lemoHCTpanuu:

— MOJEJIM KPUCTAIUIMUECKUX PEIIETOK.
e PacuéTHEle 3agaun:

— pacyeThbl C UCTI0JIb30BAHUEM TOHSTHUS
«MaccoBast 10JIs1 pACTBOPEHHOTO
BEILIECTBAY

1.3

XUMUYECKHUE
peakuuun

Xumnueckas peakuus. Knaccudukanus
XUMUYECKUX PEAKIINI B HEOPraHUYECKON
Y OPTaHUYECKON XUMUHU. 3aKOH
COXpPAaHEHUS MACCHI BEIIECTB; 3aKOH
COXPAHEHUs U NPEBPALLECHUS SHEPTUU
IPU XUMHYECKUX PEaKLUsX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb

OT pa3nu4HbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMUYECKOE PABHOBECHE.
@akTopsl, BAUSIOIINE HA COCTOSTHUE
XUMUYECKOTO PABHOBECHSI.

[Tpunnun Jle [laremnse.
DIEKTPOIIUTHYECKAS] TUCCOLIALIMS.
CunbHble 1 cnadble anekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCas,
HEWTpaJIbHas, 1IeJI0YHast. BogopoaHbIi

MOHSATUSIMHU.
OOBIICHATH 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN peakIuu OT Pa3IMuHbIX
(haxkTopOB.

Onpenensarb XapakTep CMEIICHUS
XUMHYECKOTO PaBHOBECHS

B 3aBUCHUMOCTH OT BHEUIHETO
BozjaeiicTBus (npunnun Jle [latensbe).
CocTaBisaTh ypaBHEHHS pEaKLIH
Pa3JIMYHBIX TUIIOB; MOJHBIC U
COKpalIEHHBIEC YPABHEHUS pEaKIUN
MOHHOTO 0OMEHa, yUUTHIBAs YCIOBHUSI,
MIPU KOTOPBIX ITH PEAKIIMHU UIYT

J10 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl IO3HAHUS — IPOBE/ICHUE,
HaOJII0/ICHUE U ONTMCAHUE XUMUUYECKOTO
HKCIIEPUMEHTA (JIEeMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboOThI): MO OMPEACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKIINI
MOHHOTO OOMEHA, BIUSHUIO PAa3TMYHBIX
(haKTOpPOB Ha CKOPOCTH PEAKITUH.
CrnenoBath npaBuiaM MOJIb30BaHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
000OpyI0BaHUEM.

IIpencraBiATs pe3yabTaTsl
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noka3zaresnb (pH) pactBopa. Peakiiuu
MOHHOTO OOMEHA B OPTaHUYECKON U
HEOPraHMYE€CKOW XUMUH.
OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U pacTBOPOB COJIEH.
[IprMmeHenue AneKTpoIn3a.
JKCIepUMEHTAIbHbIE METOIbI
U3y4YeHHUsI BelleCTB U UX MpeBPAIleHHIA:
e /lemoHCTpanuu:

— pa3ioKeHHUE NMEePOKCUIa BOJOpoaAa

B IIPUCYTCTBUM KaTalnu3aTopa.

e JlaGopaTtopHBIE OMBITHI:

— IPOBEACHUE PEAKLINNA NOHHOTO
oOMeHa;

— OIpeAeNIeHHE Cpeibl PaCTBOPOB
BEILIECTB C TOMOIIbIO YHUBEPCAIBHOTO
WHJUKaTOpA.

e [IpakTruueckue pabOTHI:

Ne 1. Bnusitnue pa3nuuHbix (pakTopoB
Ha CKOPOCTh XMMUYECKOU peaKIuu.

e PacuérHble 3a1aun:

— pacyeTsl 0 YPaBHEHUSIM XUMUYECKHUX
peaxkiuii, B TOM YUCJIE
TEPMOXUMHUYECKHUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopme
3aMiCH YPaBHEHHUH COOTBETCTBYIOIINX
peaxIuii ¥ 1enaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOAKTD BBIYHCIICHHS

110 YPaBHCHHUSM XUMHYCCKHX PEAKIIHH,
B TOM YHCJIC TEPMOXHUMHYCCKHE
pacyEThI

Hroro no pazueny

13
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Pasznea 2. Heoprannyeckasi Xumus

2.1 | Merauisl

6

Mertamisl. [lonoxxenne MeTamios

B [lepuonnueckoit cucteMe XMMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTtauioB. O0mme GU3nvIecKrue CBOMCTBA
MetasuioB. [IpuMeHeHne MeTamios

B OBITY, pupojie U TexHuke. CriiaBbl
METAJUIOB. DJIEKTPOXUMHUYECKAN PSJT
HanpspkeHu MetauioB. OO01re crocoObl
noyiyaeHusi MmetaiioB. Kopposus
MeTauioB. CriocoObl 3aIUThI

OT KOPPO3HH.

OO611as xapakTepUCTHKA METAILIIOB
rinaBHbIX noarpymm (IA-rpynma,
[TA-rpynna) [lepronueckoil CUCTEMBI
XUMHUYECKUX IJIEMEHTOB. AJTIOMUHHM.
AM@oTepHbIe CBOICTBA OKCHIA U
TUAPOKCUJIA ATTFOMUHUS.

OO6m1as XxapakTepuCTUKA METAIIJIOB
no0ouHbIx noarpyni (b-rpymnm)
[Tepuonnueckoi CUCTEMBI XUMUYECKUX
AJIEMEHTOB: M€/lb, IIUHK, XpPOM, JKEJIE30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHUIBI, TUPOKCHUIBI, COJIH).
JKCNepUMeHTATbHbIE METOAbI
H3y4YeHHsI BelleCTB M MX MpeBpaIeHui:

PackppiBaTh CMBICIT U3y4aE€MbIX
MOHATUM (BBIJETSATH UX XapaKTEPHbBIC
MPU3HAKKN) U IPUMEHSATH 3TU OHATHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMS
BEILECTB, 1J1 00BICHEHUSI OT/ICIIbHbBIX
(bakTOB U SIBICHUH.

OOBsICHATH 00I1IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJJIOB U UX COEUHEHUN C YIETOM
CTPOEHUS UX ATOMOB U MOJIOKECHUS

B [lepronnueckoii cucreme
XUMUYECKUX JIEMEHTOB

. . Menaeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOMCTBA METAIJIOB, UX
BOKHEUIINX COCTMHEHUM, TTOATBEPKAast
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX
PEaKLNiL; TPUMEHECHUE METAIUIOB

B Pa3MYHBIX 00JACTIX, a TAKKE
MCIIOJIb30BaHUE UX JUIsl CO3AaHUs
COBPEMEHHBIX MaTEepUaIOB U
TEXHOJIOTUH.

OnuckIBaTh CIOCOOBI 3aIUTHI METAJIIIOB
OT KOPPO3HH.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
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e JleMOHCTpalUu:

— KoJUIeKIMs « MeTasuibl U CIIIaBbD.

e JlabopaTOpHBIEC OTIBITHI:

— B3aUMOJICHCTBUE THAPOKCH]IA
QIIOMUHUSA C paCTBOPaMU KUCIIOT U
HIeJI04eH;

— Ka4ECTBEHHBIE pEaKIIMU Ha KATHOHBI
METaJIIOB.

e [IpakTuyeckue paboThI:

Ne 2. Pemenue skcnepuMeHTAIBHBIX
3a71a4 110 TeMe «MeTayuibDy.

e PacuérHbie 3anauu:

— pacydeTbl Macchl (00bEMa, KOJTUYECTBA
BELIECTBA) NPOAYKTAa PEaKLUH, ECIH
OJIHO U3 BEILECTB IAHO B BUJIE PacCTBOpa
C OIPEIEIICHHON MacCOBOM J0JIEH
PacTBOPEHHOI'O BEIIECTBA

BOCCTAHOBUTEIBHBIX PEaKUn
MOCPEJICTBOM COCTABJICHUS
AJIEKTPOHHOTO OajlaHca 3TUX PEaKIIUi.
[IpoBouTh peakuuu,
MOATBEPKIAIOIINE XapaKTePHbIE
CBOMCTBA U3Y4aeMBbIX BELIECTB,
pPacro3HaBaTh ONBITHBIM ITyTEM UOHBI
METaJIJIOB, IPUCYTCTBYIOIIKE B BOJHBIX
pacTBOpax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — MTPOBEICHUE,
HAOJII0/IEHUE U OTTIHUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUIECKHUE
paboThI).

[IpencraBisTh pe3ysbTaThl
XUMHUYECKOTO IKCTIEpUMEHTA B popme
3aMyCy YpaBHEHUM COOTBETCTBYIOIINUX
peaxiuii ¥ 1eiaTh BEIBOBI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
000py10BaHUEM.

[TpoBOANTH BBIYKCIICHHS

M0 YPaBHEHUSIM XUMHUYECKUX PEaKIINH.
CamMoCTOATENBHO MIAHUPOBATH U
OCYILIECTBIISTH CBOIO MIO3HABATEIBHYIO
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JEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B TPYIIOBON yueOHOi
JEATEIBHOCTH

2.2

HemeTamisl

Hemetammel. ITonoxxeHne HEMETaIOB
B [leproinyeckoil cucteMe XMMHUYECKUX
anemeHToB /.M. MeHpaeneeBa u
0COOCHHOCTH CTPOSHHUSI aTOMOB.
du3MYEeCKHUE CBOMCTBAa HEMETAJIOB.
AJIOTpOIUSI HEMETAIOB (Ha TpUMeEpe
KHUCJ0poaa, cephl, pocdopa u yriaepoaa).
XUMHYECKHUE CBOKMCTBA BAKHEUIIINX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaepoaa u KpeMHHUS).
OKcuapl HEMETAIIOB.
Kucnopocoaepxaiiiye KucIOTHI.
Bonopoanbie coequHeHUst

HEMETAJIJIOB.

JKCIEePUMEHTAIbHbIE METObI
U3Y4YeHHUs BeleCTB

U MX NPeBPaLLCHUN:

e J/[eMOHCTpanuu:

— 00pa3Ilbl HEMETAIOB;

— B3aUMMOJICMCTBUE MEIA C A30THOM
KUCJIOTOM pa3JINyHON KOHUEHTPALUY.

e JlabopaTOpHBIEC OTIBITHI:

— Ka4E€CTBEHHBIC PEaKIIU1 HA aHUOHBI U
KaTHOH aMMOHHS.

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATUM (BBIJETSATH UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATD 3TU TOHSITHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMUS
BELIECTB, JJI11 O0OBSICHEHHSI OT/IEIbHBIX
(aKTOB U SIBICHH.

OOBSACHTH O0IIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAIJIOB U UX
COCAMHEHUN C YYETOM CTPOCHUS UX
aTOMOB U ITOJIOKEHUS

B [lepronnueckoii cucreme
XUMHUYECKUX JIEMEHTOB

. . Menpeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOKMCTBA HEMETAJIOB, UX
BAXHEHIIIUX COCIMHECHUH, TTOITBEPKIast
ATO ONKMCAHUE MPUMEPAMH YPABHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX
peaKuuil.

XapakTepu30oBaTh BIUSHUE HEMETAILIOB
U UX COCJIMHEHUI Ha KUBBIE
OpraHU3Mbl; OTUCHIBATH IPUMEHEHUE

B PA3JIMYHBIX 00JIACTAX MPAKTUYECKOM
JEATEIbHOCTH YEJIOBEKA.
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e [IpakTrueckue paboThI:
Ne 3. Pemenue skcriepuMeHTAIbHBIX

3anay o teme «Hemeramibn.

e PacuérHrle 3a/1auu:

— pacyeThl MacChl BEIlIeCTBa

WM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIH
00bEMY OIHOTO U3 YYaCTBYIOIINX

B pEaKIIMU BEUIECTB; paCU€Thl MaCChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEaKIMU, €CIIU OJTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs3b
HEOPraHUYECKUX U
OpTraHUYECKUX
BCILIECTB

Heoprannyeckue u opraHn4yecKue
kuciiotel. Heoprannueckue u
OpraHuyYecKue OCHOBaHUsA. AM(OTEpHbIC
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coenuHenus. I'eneTuueckas cBsI3b
HEOPraHUYECKUX U OPraHUYECKUX
BCILICCTB

ITonTBepxkaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXY
HEOpPraHUYECKUMU BEIIECTBAMU

C IOMOIIBIO YPAaBHEHUIN
COOTBETCTBYIOIIUX XUMHUECKHUX
pEeaKuuil.

PackpbIBaTh CyIIHOCTH OKUCIUTENIBHO-
BOCCTAHOBUTEIBHBIX PEAKLUN
MOCPEJICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OaJIaHCa 3TUX PEAKIIHIA.
[IpoBoauTh peakuuy,
MOATBEPKAAIOIINE XapaKTEPHbIE
CBONMCTBA U3Y4aeMBbIX BEIIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOIME B BOJIHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HAOJII0/IEHUE U OTTIHUCAaHUE XUMUYECKOTO
AKCIIEpPUMEHTA (AEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI).

[IpencraBusTh pe3ynbTaThl
XUMHYECKOTO PKCIIepUMEHTa B hopme
3aMKiCH YpaBHEHUN COOTBETCTBYIOIIUX
peaklMii U JenaTh BIBOJIBI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKO MOCY10M 1 1a00paTOPHBIM
o0opyI0BaHUEM.

[IpoBOINUTH BEIYHMCIICHHUS

10 YPaBHEHUSAM XUMHUYECKUX PEAKLIUN.
CaMOCTOATENBHO IIJIAHUPOBATH U
OCYUIECTBJISITh CBOIO [TO3HABATEIIbHYIO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIOBON y4eOHOH
JEATEIbHOCTH

Hroro no pazneny 17
Pasznea 3. XumMusd 4 :KU3HL
3.1. | Xumus u )Ku3Hb 4 Ponps xuMuu B o0ecrieueHun PackppIBaTh posib XUMUU B pEIICHUN

AKOJIOTUYECKOM, SHEPTE€THUECKOU U
MUIIEBOM 0€301MaCHOCTH, Pa3BUTUU
MeauuuHbl. [ToHATHE O HAYyYHBIX
METOJ[aX MO3HAHUSI BEUIECTB U
XUMHUYECKUX PEAKIUH.

[Ipencrapienus: 06 0OIIUX HAYYHBIX
MPUHIIUAIIAX TPOMBIIIJIEHHOTO TTOJTYyYEHUS
BAKHEUIINX BEUIECTB (Ha MpUMepax
IIPOU3BOJICTBA aMMHAKA, CEPHOMN
KHUCJIOTHI, METAHOJIA).

UenoBek B MUPE BEIIECTB, MATEPUATIOB U
XUMUYECKUX PEAKIUNA: XUMHUS U
3I0POBbE UETIOBEKA; MPaBUIIa
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX

HYHEPTreTUYECKUX, CHIPHEBBIX U
AKOJOTHIECKUX MTPOOJIEM UeJI0BEUECTBA,
OTHMCHIBATH OCHOBHBIC HATIPABIICHUS
Pa3BUTHS XUMUUYECKOW HAYKU U
TEXHOJIOTHH.

[TpumensTh mpaBmiIa 6€30MacHOTO
oOpallleHHsI ¢ BEIIECTBAMH,
HCITOJIB3yEMBIMH B TTIOBCEHEBHOM
’KU3HH, TTpaBUjIa TIOBEICHUS B TICIISIX
cOepeKeHus 3I0POBhS U OKPYKAIOIIEH
MIPUPOTHON CPebl; MOHUMATh BPE]I
(omacHOCTh) BO3/ICHCTBUS HA KUBBHIS
OpraHU3MBbI OTIPEJICIICHHBIX BEIIECTB
cMmbicit tokazarens [IJIK, moscHATh
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IpenaparoB; paBuia 6€30MacHOTo
UCIIOJIb30BaHUS MPEMapaToB ObITOBOM
XMMUU B TOBCETHEBHOM >KM3HU. bpiTOBas
XHUMHAYECKasi TPaMOTHOCTb

Ha MpUMepax crocoObl YMEHBIICHUS U
MPEIOTBPALIEHUS UX BPETHOTO
BO3JCHUCTBUS.

AHanM3UpoBaTh U KPUTUYECKU
OLIEHMBATh WH(OPMAILINIO, CBSI3aHHYIO
C XUMHYECKUMHU MPOIECCaMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYKaOIIEH
Cpebl.

Hcnonb30BaTh NOJyYEHHbIE 3HAHUS U
IpeJICTaBICHUs O chepax
JeATEIbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY JUIsl OPUEHTALlUU B BIOOpE
cBoel Oyayuiel npodhecCHOHAIbHOU
JESATEITBbHOCTH.

[IpuHuMaTh yyactue B 00CYKICHUU
npo0JieM XUMHUYECKON U AKOJIOTUUECKOM
HaIIPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe u
npeajiaraTb BO3MOXKHbBIE ITyTH €€
perieHus

Htoro no pazgeny 4
OBIIEE KOJIMYECTBO 34
YACOB I10O ITPOI'PAMME
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