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HOACHUTEJBHASA 3AIIUCKA

[IporpammMa 1O XWMHM Ha YypOBHE CpeIHEro oO0mero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONM MPOTPaMMBI CpeAHEro 001ero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  TOCYAAPCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom KoHrenmuu mnpemnogaBaHus
y4eOHOro mpenMera «XUMHS» B 00pa3oBaTeIbHBIX OpraHu3anuiax Poccuiickoi
®denepanny, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBbIX TonoxkeHui «Crtparerun pa3BuTHs BocnuTaHus B Poccuiickoi
®epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXO0/J0B K pa3pabOTKe MporpamMMmbl MO XUMHUHU, K OIMPENEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUs O00YUYaOIIUXCS CPEICTBAMHU
yueOHoro npeamMera « Xumusi» aig 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3anMoOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMsl, pe3yJbTaTOB OOy4deHHs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NOJIy4aeMoe BBITTYCKHUKAMH
00111e00pa30BaTEIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHYXXHUT 3aBEpUIAIONIMM OJTallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KJIIOYEBBIX IIEHHOCTEH, NPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NIPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYyJIbTYpbl
Yel0OBeKa, a TakKe DKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercs xumudeckoe oOpa3oBaHUE
oOyyJaroImmxcsl Ha YPOBHE CPEIHEr0 OO0IIero oOpa3oBaHMs CPEJCTBAMHU YIEeOHOTO
npeaMera «XUMHUSD, COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme O XMMHUU € Y4ETOM CHelu(pUKH HAyKH XUMUHU, €€ 3HA4YeHUs B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1ened M MNPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAET OCOOYIO pOjb B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpYKaroIIeM MHpPE Kak O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 001aCTSIMU IPUMEHEHUS.

TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIBTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa M KHU3HU KaXJI0ro ujeHa oOmectBa. CoBpeMEHHass XHMMHS KaK Hayka
co3uaTelbHas, KAaK HayKa BBICOKMX TEXHOJOIMH HalpaBeHa Ha pEIICHUE
IJI00ANBHBIX MPOOJEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOmIMMHU LEISIMH M OPUHLUIIAMU CPEIHEro O0OIIero
oOpaszoBanusl conepkanue npeamera «Xumusp» (10—11 kmaccsl, 6a30BbIi ypoBEHb
U3YUYEHUS1) OPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydaronmxcs, HEOOXOOUMYK0 UM JJs  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEUNIHOIO BKJIOUEHUS B JKU3Hb COLUYMA, INPOJOJDKEHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  ripeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOmass U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P’KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMaA
3HaHUU MO0 HEOPraHUYECKOM XUMHHU (C BKIOYEHHEM 3HAHMM W3 OO0Ield XMMHH) U
opraHu4eckoil xumuu. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHWW NPU U3YYECHUU
npeaMeTra oOecleyuBaeT BO3MOXXHOCTh PAaCCMOTPEHHS BCEro MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHus KypcoB — «OpraHumdeckas Xumus» U «OOmas u
HEOpraHuyeckass XuMus» c(opmupoBaHa B MporpamMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYEeHHI0 YydeOHOro Marepuajga U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHW HaA  ONpENeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXUMHYECKUX M  3BJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuH BemecTB. CBelneHHUs 00 H3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHnueckod XUMHMM IIOJyYarOT pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
NPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKAMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkIuu.

[Ton HOBBIM yrjaoMm 3peHUsi B IMpeaMmeTre «XHUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBII Ha YpPOBHE OCHOBHOTO 00Iero o0pa3oBaHus
TEOPETUUECKHl MaTepuan U (AaKTOJIOTHMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas M HeopraHuyeckas
XUMHsDY OOy4YaroIMMCsl TPENOCTABISIETCd BO3MOXHOCTh OCO3HATh 3HAYEHUE
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NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,
rIy0oXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3STOro 3akoHa — OT
o0o0mIaroIei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLIEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BEILECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMM, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpPOTEKaHus JomnoyiHsgeTcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEpP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKAA W MPUKIAJTHON
XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHU C
IpYIrMMHM HayKaMH{, PAacKpbIBalOT €€ poJib B IO3HABATEIbHOW U IMPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHMSI K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ JJIs TONOJHEHWS 3HaHWM, pElIeHUs MHTEUIEKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YaIOMIMXCSd MHPOBO33PEHYECKOM OCHOBBI ISl OHUMAHHUS
¢unocopckux uaed, Takux Kak: MaTepUaJbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOICTB BELIECTB WX COCTaBOM M
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBICHUNA MYyTEM OSKCHEPUMEHTA H
pelieHusT TMPOTUBOPEYMH MEXKAy HOBBIMH (akTamMu ¥ TEOPETHUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIIEHUU 3KOJOTHYECKUX MpodiieM, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmnaHe pemieHus 3agad  BOCIHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOy4Jaronmxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJXOJbl K OINPEAEICHHUIO
COJEp)KaHUSI U TIOCTPOEHUS TpeAMETa MpeaycMaTpuBaroT (HopMHupoBaHHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JAEHCTBHMH, UMeEIOIMX 0a30Boe 3HAUCHHE IJIs
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MHpOpMAaLIK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUSI OTbITA MPAKTUYECKON
U HCCIIENOBATENbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHus XMMHM KaK Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero od1iero oopa3oBaHusi, IPHU OMPEICICHUN
COJIEpKaTeJIbHOM XapaKTEepUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKOM HAayKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C



METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
MIpEeIMETA SIBISICTCS BITOJTHE ONPaBIaHHBIM.

CoryacHO JaHHOW TOYKE 3pPCHUS TJIABHBIMH IESIMU W3Y4YEHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTaBJISIFOIIECH €CTEeCTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIe MOHATHS, (PYHIaMEHTANIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH IOCTYIHBIX
00001IIeHn MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHUE C HCTOpPHUEH
WX Pa3BUTHUS U CTAHOBJICHUSI,

e (opmMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIii, HEOOXOAMMBIX ISl MPUOOpeTeHUs
YMEHUN OpPHUEHTHUPOBATHCS B MHUPE BEIICCTB W XUMHUYCCKUX SIBICHHM,
UMEIOIINX MECTO B TIPUPOJIC, B MPAKTUUECKON U TTOBCEAHCBHOM JKU3HHU;

e Pa3BUTHE YMCHHH U CITOCOOOB JACATEIHHOCTH, CBI3aHHBIX C HAOIOJICHHEM H
OOBSICHEHUEM XHMHYECKOTO DJKCIEPUMEHTAa, COOJIOJIEHUEM MpPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ atuM, comepikaTellbHasi XapaKTepUCTUKA IeJiel U 3a71ad U3ydeHUS
IpeaMeTa B IPOrpaMMe 10 XUMHH yTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME CcpeaHero oomiero odpazoBanusi. Ceroans B
NpernojlaBaHuy  XUMHH B OoOJNbIIed  CTENEeHH OTHAETCS  MPEANOoYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOy4YeHUs, OPUCHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HA0OpOM 3HAHWW, a (PYHKIIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh crocobamMu W
YMEHUSMHU aKTUBHOTO TOJIYYCHHS 3HAHUN W MPUMEHEHHS UX B PEAIbHOW JKU3HU
JUTSL peIIeHUs TPaKTUYECKUX 3aj1ay.

B CB3M ¢ ATUM TIpU U3YYCHUH TIpeaAMeTa «XHUMHS» JTOMUHHUPYIOIICE
3HaYCHHE MPUOOPETAIOT TaKKUE IETU U 3a]a4H, KaK:

ajanTamnys 0O0yJaromrXCs K YCIOBHSIM JTWHAMHYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHHE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITETLHOMY MPUHSATHIO TPAMOTHBIX
pelieHui B KOHKPETHBIX KU3HCHHBIX CHUTYAIIUsX, CBA3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopmupoBaHre y OOYyYalOIIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMITCTCHIIU), WMEIOINX YHUBEPCAJIHHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX JUISI TPUOOPETEHUS OIbITa ACATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHWMM XWMHH, a TakXkKe i1 OIEHKH C TIO3UIUH



HKOJIOTHYECKON OE€30MacCHOCTH XapaKTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
MIPOIIECCOB HA OPTAaHU3M UYEJIOBEKA U IPUPOAHYIO CPEy;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH 00YYarOIIMXCS: CIIOCOOHOCTH CAaMOCTOSTEILHO MPUOOpPETaTh HOBHIE
3HAHMS 110 XHMHH B COOTBETCTBUH C KM3HCHHBIMH TTOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

(GhOopMHpPOBaHHE U PA3BUTHE Y 00YUYAIOIINXCS aCCOIMATHBHOTO U JIOTHYECKOTO
MBIIIJICHUS, HAOJIF0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPU IUIAHUPOBAHWHW W TPOBEICHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydJarommxcss YOSKIEHHOCTH B TyMaHUCTHYCCKOM
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
paIlMOHANBHOTO MPUPOJIONOJIL30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeHOTO
OTHOIICHUS K TPHPOJC W CBOEMY 3J0pPOBBIO, a Tak)Ke NPHOOPETEHUS OIbITa
WCITOJIb30BAHUS TIOJMYYCHHBIX 3HAHWWA IS TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebHoM mnaHe cpenHero oOmmiero oOpa3oBaHUsS MpPEaMET «XUMUSH
0a30BOTO YPOBHS BXOJUT B COCTaB MpeIMeTHON o0jacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETED).

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YUCHUSI XUMUU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHus, cocrabisgeT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTepuangoB. Teopuss CTpOEHUs OpPraHuYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o KiacCU(pUKalMU OpraHudeckux BemiecTs. HoMmeHkiaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIUPOBAHME MOJIEKYJ OpPraHMYECKHUX BEIIECTB, HAOJIONECHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (I1aBjIeHue, 0OyTJIUBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MeraH W dTaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOINUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Anxaguensl: OytamueH-1,3 u MmetwnOytagueH-1,3: cTpoeHue, BakKHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE HU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUS), NTOJIyYEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu

CAJIOCCHUPOBAHUA U Humpoeaﬂuﬂ), noixyyenue u npumMeHeHue. Tokcu4HOCTH
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apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKHK YIJIIEBOAOPOAOB. [IpuponmHblii ra3 W IOIMyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEHNS

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJOPOJAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MeTaHOIa 1 3TaHOJa Ha OPraHKU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U 3TUIIEHTJIUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIAETHJ, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), TOJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KUCIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KHUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
IpoBeJcHNE, HAOMIOJEHNEe W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcumom wmeau(ll), B3ammopeiicTBUE Kpaxmalia € HOIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa PEaKIHMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKIIIH).

A3oTcoepKale OpraHu4eckKiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M UX MpEeBpalleHU:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIMBITOB: JCHATypalusi OEJIKOB MpU
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSTUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTETECHb MOJIMMEPU3ALNU, CPEIHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpAlLEHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOMIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W NOHSITHH, SBISIOMIUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIEITMPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbBIE 1 KOCMETHYECKHUE MPEnapaThl, MaTepraibl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIC opOuTanmu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. Csi3b nepuoanueckoro 3akona u Ilepuoguyueckoil cucTemsl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3Ha4YeHue MePpUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuenTopHblil). BomopoaHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.
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BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKopoCTh peakuuu, e€ 3aBUCUMOCTb OT Pa3iau4HbIX (hakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB /. U.
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3fioKeHUEe MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JTOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAIOB (TaJor€HOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.
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Merannel. [lonoxenne meramnoB B [lepuonnueckon cucreMe XMMHYECKUX
anemenToB [. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JCKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OOmue Qusnueckue cBoiicTBa MeTamuioB. CIuiaBbl METAJLIOB.
DNEKTPOXUMHUUYECKUN PsAJl HAIPSHKEHUM METAIIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUIL:
U3y4YeHHE KoJleKuuu «MeTamisl U CIUIaBb», OOpa3lOB HEMETAJUIOB, PEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a/Ja4, HAOJIOJEHUE W OIMCAaHUE JIEMOHCTPAIlMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaAMU
KHCJIOT U I1IEJI0Y€eH, KaueCTBEHHBIE PEaKIIUN Ha KATUOHBI METAIJIOB).

PacuérHrie 3anaun.

PacuéTtel maccel BemiecTBa WM 00ObEMaA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BELIECTB UMEET IIPUMECH.

XuMHSA U KM3Hb

Ponb xumun B 00€CTI€UEHUH SKOJOTMYECKOH, YHEPreTUYECKOM M MUILEBON
0e30MacHOCTH, Pa3BUTHM MeAMLMHBL. [IoHSTHE O HAyYHBIX METOAAX IO3HAHMS
BEILECTB U XUMUYECKUX PEAKLIHI.

[TpencraBiaenuss 00 OOMMX HAay4yHbIX MPUHLUIAX [POMBIIIJIEHHOTO
NOJIyYEHUS] BaXKHEHIINX BEILECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPUATIOB: BAXKHEWUIIHNE CTPOUTEIBHBIE
MaTepuaibl, KOHCTPYKIHMOHHBIE MATEpHANIbl, KpAacKH, CTEKJIO, KEpaMHKa,
MaTepuaybl U1 3JEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHBIE
ynoOpeHus.

XuMUS M 3I0pPOBbE YEJIOBEKA: NpPaBUJIa KCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0E30MaCHOTO KCIONb30BAHUA MpenapaToB ObITOBOW XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HEOPraHUYECKOM XMMHH B 11 Kilacce OCyIIECTBISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOLIMX EeCTECTBEHHO-HAYUYHBIX TMOHSTHH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMH JIJIS1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE MOHATHUS: HAY4HbIN (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHus, aHallu3, CHHTE3, KiIacCupUKalus, MEepUOJUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPECHUE, SBJIICHHUE.
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®du3uka: MaTepus, SHEPIus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMEI 110 XUMHNUA
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METalpeAMETHBIM W TpeAMETHbIM). HayuHo-mMeToIu4Yecko OCHOBOM — iis
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeAMeTa «XUMHsD» Ha YpPOBHE CPEOHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU ULEJIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATENbHOM JEATEIbHOCTH B COOTBETCTBUH C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAMM Y TPaBWIAMH  TOBEIAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIEcCcaM
CaMOMO3HAaHUs, CaMOpPAa3BUTHUSA M HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(OPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaaaHCKOro BOCIIMTAHUS:

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOM TBOPYECKOW JAEATENBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIMBBIX  AKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TMOCIETYIOIIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUS [EHHOCTH TIPaBUJl HHJIUBUAYAIBHOTO U  KOJIJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUHM NPAKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIb);
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WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO MPOodecCruid pa3InvyHoOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayiied Mpopeccuu U peanu3aluud COOCTBEHHBIX MKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HHU Ha 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYNKaAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBiieHuss 00 OKpyXKaroleM MHUpE Kak O €IMHCTBE MPHUPOIbl U YEIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbI, PEIICHUHU TI00aTbHBIX TTPOOIEM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh

16



NOJTydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHS! SBJIICHUN OKPY’KAIOIIEro MUpPa U
MPOUCXOSIINUX B HEM N3MEHEHUH, YMEHHUS JIeaTh 000CHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTMY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
poIiecc, CUCTeMa, Hay4IHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoBaHNe, HAOTI0IeHNEe, N3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUECCKUE 3HAHUS M YHHUBEPCAIbHBbIC y4YcOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMA U  PETryJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJITAThI AEATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;
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WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTaHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHUA M KPUTEPUH MJs KJIacCU(PUKALUU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyKIeHUsi (MHIYKTUBHbBIC, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
ABJICHUAX, (POPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIE B XUMUU CUMBOJIMYECKUEC
(3HAKOBBIE) MOJIEIH, IPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOUN
peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBJICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB M XUMHUYECKUX
peaKkuui;

dbopMyIMpOBATh LS U 3a/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITETLHO C(OpPMYyIHUpPOBAaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKIECHUN;

BJIAJICTh HABBIKAMHU CaMOCTOSTEJIILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIUpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB HCCIICIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHBIX
METOJI0B ITO3HAHMUSI.

3) pabora ¢ uHpopmanmeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJACpP)KAHWSA, CIPABOYHBIE TIOCOOUS,
pecypcbl MuTepHeTa), aHanu3upoBaTh WH(DOPMAIUMIO PA3IUYHBIX BHIOB U (OpM
MpEACTaBIICHUS], KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTB;
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GbopMyTHUPOBATH 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT MCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMeil: MpUMEHSATh MeXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYK/1aeMOM T€MbI B XOJ€ IUaora u/uiu
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO MJIM COBMECTHO CO CBEPCTHUKAMU IMPHU BBITIOJHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUS 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHMS Kypca «OpraHuueckas XUMUSI»
OTPAXKaroT:

19



cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIM XUMHH B TO3HAHUM SIBIICHUI
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJIbTYpbl JIMYHOCTH, €€
GyHKIHMOHATBLHOM TPaMOTHOCTH, HEOOXOIMMOM ISl pEelIeHUs MPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTI'O OTHOUIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPULIATEILHOCTh, XUMHUECKast
CBsI3b, CTPYKTypHas (dopmyia (pa3BEpHyTas M COKpalIéHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN CKeneT, (YyHKIHOHANIbHAs TIpyImIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOZ M a30TCOJAEpXkAIIUE COCAVNHEHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN SA3bIK XMMHUH; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEAECHHUS O CBOWCTBAaxX, COCTaBe, IMOIYYEHUH U
0e30MacHOM HCIIOJIb30BAHUU BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOMN AESTEIbHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTePHbIC MPU3HAKU TOHATHM,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAHUU COCTaBa, CTPOEHHUS U MPEBPAIICHUN OPraHMYE€CKUX COCTMHEHUN;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJIH30BaTh XUMHUYECKYH) CHMBOJIUKY LIS
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
GbopMyn OpraHMYEeCKMX BELIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBAaTh MOJIETU MOJIEKYJI OPTaHUYECKUX BEHIECTB I WLIIOCTPAIUU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAJJIEKHOCTh H3yUYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy M CTPOCHUIO K OIpeAeTIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpPKAIIUe
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEJUHEHHMSI), JlaBaTh WM HAa3BaHUS II0
cuctematudeckoit HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEPUH, (eHos, (GopManbIerul], aleTaabIerul, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTE€ApPUHOBAs KUCJIOTA, TII0K034,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHNH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);
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c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. ByTiepoBa it 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOIWICH, alleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH30J7, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerua, MypaBbHUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIY HUMH YPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHYECKHX PEAKUUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB NEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

chOpMHPOBAHHOCTh YMEHHMM BIIaJIETh CHUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUCHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIaOOPaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BEIIIECTB, JCHATypaIusi OCIKOB NMpH HArpeBaHWM, I[BETHHIE pPEaKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABIAThH PpPE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMyJIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uH(OpMAIUIO, TOJy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1eJIeCO00pa3HOro TOBEACHHUS B OBITY M TPYAOBOH JEATENBHOCTH B IEISIX
COXpaHEHHUsSI CBOETO 3JI0POBBSl M OKPY’KAIOMICH MPUPOTHON CpEeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BeKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CIA0OBUIASIIMX OOYYaIOIIUXCS: YMEHHE UCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUI: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBICHUMN
npuposbl, B  (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUs] IPAKTHUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMHAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTUYECKAST JIUCCOLMALMSA, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK XUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U IPAKTUYCCKOM NESITEIILHOCTH YEIIOBEKA,
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c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUI HCIMOJIb30BaTh XMUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M YpPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUMN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAsI) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIECTBA (aTOMHAs, MOJIEKYJIIpHas,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/Tpynie
COEJIMHEHU (IIPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHMY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUN
10 nepuoaaM u rpymnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHUS KJIacCU(PUIMPOBATH XUMHUUYECKHE PEaKIUU I10
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
addexTy peakunu, U3MEHEHHUIO CTENEeHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEaKlNH, YYACTHIO KaTaau3aTropa);

Cc(OPMUPOBAHHOCTh YMEHMI COCTaBISTh YPABHEHHS PEaKUUil pa3iIMuHbIX
TUIIOB, TIOJHBIE U COKpPAILIEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJOBUS, IIPU KOTOPBIX ATH PEAKLIMU UAYT J0 KOHUA;
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c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHUUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKphIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIILUIEHHOTO MOJYYEHUSI CEPHOW KHUCIOTHI, aMMHUaKa, a
TakXe CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN Ta3oB
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJIAHUPOBAaTh M BBIMOJHATH XUMUYECKUIN
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKI[UH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyab(aT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
TeMaMm «Metamney U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIEHNH C BEIIECTBAMU M JTAOOPATOPHBIM 000pPYIOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMaIMIO, TOJNYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelCcTBa MacCOBOMU
KOMMYyHUKaruu, HTepHeT u ApyTrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOILIEH MPUPOTHONW Cpenbl, OCO3HABATh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST OOYYaIONMXCsS ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Ne i/

KoanuecTBo 4acoB

KoHnTpoJabHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbBbIE
(undgposbie)
oOpa3oBaTejibHbIE
pecypcsl,
odopynoBanmne «Touka
pocTta

Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH

[Ipenmer oprannyeckoit xumun. Teopus

uQpoBas 1adopaTopHst Mo
XUMHH, KOMIUIEKT OCY/IbI K
000pyIOBaHUS JIJIS OIIBITOB,

11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
KOMIIICKT XUMHWYCCKHUX
M. bytneposa
PEaKTHUBOB, KOMIUIEKT
KOJUIEKIU I
Hroro no paszneny 3
Pa3nea 2. Yriesogopoasbl
HOYTOYK, idpoBast
1abopaTopHs O XUMUH,
KOMIUJICKT ITOCYbI U
2.1 IIpenenbHbIE YIIIEBOAOPOIBI — AJIKAHBI 2 000pyA10BaHN 15t OTIBITOB,
KOMIUICKT XMMHYECKUX
PEAKTUBOB, KOMILJICKT
KOJIEKIINH
HOYTOYK, udposas
HenpenenbHble yriieBogOpOIbl: AJIKEHBI, yroyK, unpp
2.2 6 1 71abopaTopust O XMMHH,

AJIKaAUCHBbI, aJIKWUWHBI

KOMIUJICKT IOCYJAbl 1
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000pyIOBaHUS IS OIIBITOB,
KOMITIEKT XUMHYECKHUX
PEaKTHUBOB, KOMILICKT
KOJIJIEKIIH

2.3

ApOMaTI/IquKI/IC YTJIIEBOAOPOAbI

HOYTOYK, udpoBas
nabopaTopus 0 XUMUH,
KOMIUIEKT MOCY bl U
000pyIOBaHUS JIJIS OIIBITOB,
KOMILIEKT XUMHUYECKUX
PCaKTUBOB, KOMILICKT
KOJUIEKIUI

2.4

[IpupoIHbIE HICTOYHUKH YIJIEBOJIOPOJAOB U
uX nepepadoTka

Hroro no pazneny

13

HOYTOYK, ¢ poBast
nabopaTopus 10 XUMUH,
KOMIIJIEKT MOCY bl U
000pyIOBaHUS IS OIBITOB,
KOMITJIEKT XHMHUYECKUX
PEaKTUBOB, KOMIUIEKT
KOJUIEKIUI

Pa3nen 3. Knc.ﬂopozlcouep)lcamue OpraHu4eCcKue coea

3.1

Cnuptel. ®enon

HHCHUSA

HOYTOYK, iudpoBast
naboparopusi 10 XUMHH,
KOMILJIEKT MOCYIbI U
000pyIOBaHHSA AJIS1 OIIBITOB,
KOMIUIEKT XUMUYECKUX
PEaKTHBOB, KOMILIEKT
KOJIJICKIIUH
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3.3

Anbneruasl. KapOoHOBBIE KHCIIOTHI.
Crnoxuble 3¢upbl

YrieBoabl

HOYTOYK, 1t poBast
nmabopaTopus 10 XUMHH,
KOMIUICKT TTOCY/IBI U
000pyIOBaHUS ISl ONIBITOB,
KOMIUICKT XUMHYECKUX
PEaKTUBOB, KOMILICKT
KOJJIEKLINHI

HOYTOYK, udpoBast
nabopaTopusi 0 XHUMUH,
KOMIIJIEKT MOCY bl U
000pyIOBaHUS JIJIS OIIBITOB,
KOMIUIEKT XUMUYECKHX
PEaKTHBOB, KOMILIEKT
KOJUJIEKLINH

Hroro no pazneny

Pasnen 4. AzoTconepxamme opraHudecKie coeJMHeHUus

13

4.1

AMUHBI. AMUHOKHUCIIOTEI. benku

Hroro no pasaeny

HOYTOYK, ITU(poBas
nabopaTopus 10 XUMUH,
KOMIUIEKT TIOCY/IBI U
0obopymoBaHUS AJIs
OTIBITOB, KOMIUIEKT
XUMUYECKUX PEaKTUBOB,
KOMIUIEKT KOJUIEKITUIA

Paspnen S. BeicokoMoJIeKy IsIpHbIE COCIMHECHUS

5.1

IInactmaccel. Kayuyku. Bonokna

HOYTOYK, I poBast
naboparopusi 1o XUMHH,
KOMILJIEKT MOCY bl U
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o0opymoBaHUS IS
OIIBITOB, KOMILJIEKT
XUMHUYECKUX PECaKTHBOB,
KOMIUIEKT KOJUIEKIHI

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbI

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE
pecypchbl,
obopynoBanme «Touka
pocTa»

Pazjen 1. TeopeTnueckue 0OCHOBBI XUMUM

11

Crtpoenue atomoB. [lepuoanueckuii 3akoH
u [lepronnueckas cucTeMa XUMHYECKUX
anemenToB . 1. Menaeneera

HOYTOYK, IiudpoBas
nmabopaTopus 0 XVUMHH,
KOMILJIEKT MOCY bl U
000pyI0OBaHUS 1S OIBITOB,
KOMIUJIEKT XUMUYECKUX
PEaKTHBOB, KOMILJICKT
KOJUIEKIIUH

1.2

Ctpoenue BemectBa. MHOroo6pasue
BEIECTB

HOYTOYK, IiudpoBast
J1a00PaToOPHs 1O XUMHH,
KOMILJIEKT MOCY bl U
000pyA0BaHUs JIJIs OIBITOB,
KOMILJICKT XMMHUYECKUX
PEaKTUBOB, KOMIUICKT
KOJUIEKIIUI

1.3

XUMHUYECKUE PEAKIUU

HOYTOYK, IudpoBas
JabopaTopus MO XUMUH,
KOMILJIEKT MOCY b U
000pyI0BaHUS JJIs1 OIBITOB,
KOMILIEKT XUMUYECKUX
PEaKTUBOB, KOMILJIEKT
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KOJUIEKIIUH

Hroro no pazneny

Paznen 2. Heopranuueckasi xumusi

13

2.1

2.2

2.3

Mertamibl

Hewmerasuisl

CBs3b HCOPTaHNYCCKUX U OPTaHUICCKUX
BCIICCTB

HOYTOYK, ITu(poBas
1ab0paToOpHs IO XUMHH,
KOMILIEKT MOCY bl U
000pyA0BaHUs JIJIs OIBITOB,
KOMIUICKT XUMHWYCCKUX
PEaKTHBOB, KOMILIICKT
KOJUJIEKIIUI

HOYTOYK, ITU(poBas
nmabopaTopus 0 XVUMHH,
KOMIIJICKT IOCYAbI U
000pyI0BaHUS 1JIs OIBITOB,
KOMIIIEKT XUMHUYECKHUX
PEaKTUBOB, KOMILJICKT
KOJUIEKIIUH

HOYTOYK, IiudpoBast
nabopaTopus Mo XUMHH,
KOMILJIEKT MOCY bl U
000pyA0BaHUs JIJIs OIBITOB,
KOMIUTIEKT XUMHYECKUX
PCaKTUBOB, KOMILIEKT
KOJUIEKIUI

Uroro no pazgeny

Pa3gea 3. XuMus u :Ku3HbL

17

31



HOYTOYK, U poBas
nabopaTopus 10 XUMHUH,
KOMIUIEKT MOCYIbI U

3.1 XuMHUS ¥ KU3Hb 4 000pyTOBaHHST TSI
OTIBITOB, KOMILJIEKT
XMMHUYECKHX PEaKTHBOB,
KOMIUIEKT KOJUIEKIIAH
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus:

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE
pecypchl,
o0opynoBaHme
«Touxka pocra»

[IpenmeTt opranuyeckoil XuMuu, e€
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHUE

Teopust CTpoeHUs OPraHUuYECKUX
coennHennit A. M. bytneposa, eé
OCHOBHBIC ITOJIOKECHU S

HOYTOYK, ITU(poBas
naboparopusi o
XWMHH, KOMITIEKT
HOCYABI U
00opyaOBaHUs IS
OITBITOB, KOMILIEKT
XUMHYECCKUX
PEaKTHBOB, KOMIUICKT
KOJUIEKIIUH

HOYTOYK, IiudpoBast
naboparopus 1o
XHMHWH, KOMIIEKT
MOCYIbI U
obopyaoBaHus s
OTIBITOB, KOMILIIEKT
XUMUYECKUX
PEaKTUBOB, KOMILJIEKT
KOJUIEKITUI

[IpencraBienue o ki1accuPpUKaun
opraHuyeckux BemiectB. Homenknatypa

HOYTOYK, IudpoBas
nmaboparopus 1o
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(cucremaTuyeckas) U TPUBHAJIbHBIE
Ha3BaHUs OPraHUYECKUX BEILLIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSLT

XUMHH, KOMIUIEKT
MOCYIbI U
o0opyaoBaHUs s
OIIBITOB, KOMILIICKT
XMUMHYECKUX
PEaKTHBOB, KOMILIICKT
KOJUIEKIIUH

HOYTOYK, IiudpoBast
nmaboparopus 1o
XHUMHH, KOMIIJICKT
IIOCYABl U
obopyaoBaHuUs s
OIIBITOB, KOMILJICKT
XUMHYECKHX
PEaKTUBOB, KOMILJICKT
KOJUIEKIUI

Meran u 3TaH — npocTenme
MPEICTaBUTENMN ATKAHOB

HOYTOYK, ITu(ppoBas
Jaboparopus 1o
XUMHH, KOMIUICKT
MOCY bl U
000pyAOBaHUs JIJIs
OMBITOB, KOMILICKT
XUMHYECKUAX
PEaKTHBOB, KOMILIICKT
KOJUIEKIUI

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

HOYTOYK, IirdpoBast
nmaboparopus 1o
XMMUH, KOMIIEKT
MOCYIbI U
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OTUieH U NPONWIEH — IpocTeiine
IIPEACTABUTENM AIKEHOB

obopyaoBaHus s
OIIBITOB, KOMILJIEKT
XHMUYECKUX
PEaKTUBOB, KOMILJIEKT
KOJUIEKIUI

HOYTOYK, 1udpoBas
JabopaTopus 1o
XUMHH, KOMIUICKT
MOCYIbI U
00opyaOBaHUs s
OTIBITOB, KOMILJIEKT
XUMHYCCKHX
PEaKTHBOB, KOMILJICKT
KOJUIEKIIUH

ITpakTuueckas padora Ne 1. «IlomyueHue
ITWIECHA U U3yYEHUE €TO CBOMCTB

Ankanuensl. byranuen-1,3 u
MetunOyTanueHn-1,3. [lonydyenue
CUHTETUYECKOIO KayuyKa U Pe3UHBI

HOYTOYK, ITu(ppoBas
naboparopusi 1o
XWMHH, KOMIUIEKT
MOCYIbI U
000pyAOBaHUs JIJIs
OITBITOB, KOMILIEKT
XAMUYECKUX
PEaKTHBOB, KOMIUICKT
KOJUIEKLIUH

HOYTOYK, IiudpoBast
naboparopusi 1o
XHMHWU, KOMILIEKT
MOCYIbI U
obopyaoBaHus s
OTIBITOB, KOMILIIEKT
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XUMHYECKUX
PEaKTHBOB, KOMILIEKT
KOJUIEKIIUH

10

11

12

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOECHUS,
TOMOJIOTUYECKUH Psill. ALIETHIIEH —
MIPOCTEHIINIA MPECTABUTEh ATKHHOB

Brruncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuun

ApeHbl: 0eH3011 1 TOIyoJ. TOKCHYHOCTh
apeHOB

HOYTOYK, ITu¢poBas
naboparopus 1o
XMMHH, KOMITICKT
MOCYIbI U
000pyaOBaHUs IS
OMBITOB, KOMILICKT
XUMHUYCCKUX
PCaKTUBOB, KOMIUICKT
KOJUIEKIIUH

HOYTOYK, IiudpoBas
naboparopusi o
XWMHH, KOMIUIEKT
HOCY/IbI U
000pyTOBaHHS IS
OIIBITOB, KOMILJIEKT
XUMHYECKUX
PEaKTHBOB, KOMIUICKT
KOJUIEKLUI

HOYTOYK, IiudpoBas
naboparopusi o
XHMHWU, KOMILIEKT
MOCy bl U
000pyA0BaHUS JIJIs
OTIBITOB, KOMILIIEKT
XUMUYECKUX
PEaKTHBOB, KOMILJICKT
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KOJUIEKIIUH

13

14

I'enetnueckas cBA3b YIia€BogJ0opoa0B,
IIpHHaJIC)KaIUX K Pa3sjiIM4HbIM KiiaccaM

[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:
MPUPOHBIN a3 U NOMyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

HOYTOYK, ITu¢poBas
nabopatopusi o
XMMHH, KOMITIEKT
HOCY/bI U
o0opyaoBaHUs s
OIIBITOB, KOMITIEKT
XUMHNUYECCKHUX
PEaKTHBOB, KOMIUICKT
KOJUIEKIUI

HOYTOYK, IudpoBast
nmaboparopus 1o
XMMUH, KOMILIEKT
MOCYyIbI U
00opyIoBaHUs IS
OTIBITOB, KOMILIEKT
XUMUYECKUX
PEaKTHBOB, KOMILJICKT
KOJUIEKLU I

15

16

[IpupoaHbIE HICTOYHUKH YIIIEBOAOPOOB:
MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

KonrtponsHast paboTta no pasueny

HOYTOYK, ITu¢poBas
Jaboparopus 1o
XUMHH, KOMIUIEKT
MOCy bl U
000pyAOBaHUs JIJIs
OTIBITOB, KOMIUIECKT
XUMHUYECKUX
PEaKTHBOB, KOMILIICKT
KOJUIEKIU I

HOYTOYK, ITU(poBas
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«YTIeBoaopOabI»

JabopaTopus 1o
XUMUH, KOMIUIEKT
MOCYIbI U
obopyaoBaHuUs s
OTIBITOB, KOMIUICKT
XUMHYECKAX
PEaKTUBOB, KOMIUIEKT
KOJUIEKIUI

17

Hpe,[[eJ'IBHHe OJIHOATOMHBIC CITMPTBI:
MCTAHOJ MU 3TaHOJI. Boz[opoz[Ha;[ CBA3b

HOYTOYK, ITu(poBas
J1aboparopus 1o
XHUMHH, KOMIIJICKT
MOCYIbI U
000pyaOBaHUs IS
OMBITOB, KOMILICKT
XUMHYCCKHX
PCaKTUBOB, KOMILICKT
KOJUIEKIIUH

18

19

MHoroaTtoMHBIS CIIMPTHBI: OTUJICHTJIMKOJIb U
T CPHUH

DeHOII: CTPOCHHE MOJIEKYIIBI, (PU3UIECKHE
U XUMHUYCCKHUC CBOﬁCTBa, IMPUMCHCHUEC

HOYTOYK, IiudpoBast
Jaboparopus 1o
XMMHU, KOMILICKT
MOCYIbI U
000pyIOBaHUS IS
OTIBITOB, KOMILJIEKT
XHUMHUYECKUX
PEaKTUBOB, KOMILJIEKT
KOJUIEKITUI

HOYTOYK, IiudpoBast
naboparopus 1o
XHMHWU, KOMILIEKT
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HOCY 1Bl U
obopyaoBaHus s
OTIBITOB, KOMILJIEKT
XUMHUYECKUX
PEaKTHBOB, KOMILJICKT
KOJUIEKIIUH

20

21

Anpaeruapl: GopMabaeTuI 1
areTanpIerun. AeTod

OAHOOCHOBHBIE Npe/ieNIbHbIE KAPOOHOBBIE
KHMCIIOTBI: MypaBbUHAas U YKCyCHast

HOYTOYK, ITu¢poBas
naboparopusi o
XHMHH, KOMITIEKT
IOCYABI U
00opyaOBaHUs s
OITBITOB, KOMILIEKT
XUMHUYECCKHUX
PEaKTHBOB, KOMIUICKT
KOJUIEKIIUH

HOYTOYK, IudpoBast
naboparopus 1o
XHMHWH, KOMIIEKT
MOCYIbI U
00opyIoBaHUs IS
OTIBITOB, KOMILIEKT
XUMUYECKUX
PEaKTUBOB, KOMILJIEKT
KOJUIEKITUI

22

ITpakTuyeckas padora Ne 2. «CBolicTBa
pacTBopa YKCYCHOM KHCIIOTBI»

HOYTOYK, IiudpoBas
nmaboparopus 1o
XUMHH, KOMIUIEKT
MOCYyIbl U
000pyAOBaHUS JIJIst
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OIIBITOB, KOMIUIEKT
XHUMHYECKHUX
PEaKTHBOB, KOMILIEKT
KOJUIEKIIUH

23

24

CTeapI/IHOBaFI M OJICMHOBAs KHUCJIOTHI, KaK
NpeaACTAaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

Mpi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHIE

HOYTOYK, udpoBas
naboparopusi o
XMMHH, KOMITIEKT
HOCY/bI U
obopyaoBaHus s
OIIBITOB, KOMILJICKT
XUMHYECKUX
PEaKTHBOB, KOMIUICKT
KOJUIEKLUI

HOYTOYK, IiudpoBast
naboparopus 1o
XHMHWH, KOMILIEKT
MOCYy 1Bl U
000pyAOBaHUs JIJIs
OTIBITOB, KOMILIEKT
XUMUYECKUX
PEaKTHBOB, KOMILJICKT
KOJUIEKIIUH

25

CrnoxxHbIe 23(hUPBI KaK MPOU3BOTHEIE
KapOOHOBBIX KHCIIOT. [ MIAPOIN3 CIIOKHBIX

3¢upoB

HOYTOYK, IiudpoBas
nmaboparopus 1o
XWMHH, KOMIUICKT
MOCYIbI U
000pyAOBaHUS JIJIs
OIIBITOB, KOMILIEKT
XUMHUYECKUX
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26

XKupsl: TUAPOIH3, IPUMEHEHHE,
OMoJIOTHYECcKast POJIb KUPOB

PEaKTHBOB, KOMILJIEKT
KOJUIEKIIUH

HOYTOYK, 1udpoBas
JabopaTopus 1o
XUMUH, KOMITIEKT
MOCYy bl U
obopyaoBaHuUs s
OTIBITOB, KOMILJIEKT
XUMHYECKHX
PEaKTHBOB, KOMILJICKT
KOJUIEKLUI

27

28

VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Baknelimue nmpencTaBUTENN: INII0OKO34,
¢bpykTo3a, caxaposa

Kpaxman u nemironosa kak npupoHbie
MOJINMEPBI

HOYTOYK, ITU(ppoBas
J1aboparopus 1o
XHUMHH, KOMIIJICKT
MOCY bl U
000pyAOBaHUs JIJIs
OMBITOB, KOMILICKT
XUMHUYCCKUX
PCaKTUBOB, KOMIUICKT
KOJUIEKIIUH

HOYTOYK, IiudpoBast
naboparopusi o
XMMUH, KOMITJIEKT
MOCYIbI U
obopyaoBaHus s
OTIBITOB, KOMILIIEKT
XHUMHUYECKUX
PEaKTUBOB, KOMILJIEKT
KOJUIEKIIUI
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29

KonTponbhas pabota no pazueny
«Kucnopoaconepxaiiye opraHuueckme
COCJIMHECHHU S

HOYTOYK, ITu¢poBas
JabopaTopus 1o
XUMHH, KOMIUICKT
MOCYIbI U
o0opyaoBaHUs s
OIIBITOB, KOMILIICKT
XUMHYCCKHX
PCaKTUBOB, KOMIUICKT
KOJUIEKIIUH

30

31

AMMHBI: METUJIAMWH W aHWJIMH

AMUHOKHUCIIOTHI Kak aM(OTepHbIE
OpPraHWYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. IlenTuabl

HOYTOYK, IiudpoBas
naboparopusi o
XHMHH, KOMITIEKT
IOCYABI U
obopyaoBaHus s
OITBITOB, KOMILIEKT
XUMHYECCKUX
PEaKTHBOB, KOMIUICKT
KOJUIEKLUI

HOYTOYK, IiudpoBast
naboparopus 1o
XHMHWH, KOMIIEKT
HOCY/bI U
obopyaoBaHus s
OTIBITOB, KOMILIIEKT
XUMUYECKUX
PEaKTHBOB, KOMILIICKT
KOJUIEKLIUH

32

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEIUHEHNUS

HOYTOYK, IudpoBas
nmaboparopus 1o
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33

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

XUMHH, KOMIUIEKT
MOCYIbI U
o0opyaoBaHUs s
OIIBITOB, KOMILIICKT
XMUMHYECKUX
PEaKTHBOB, KOMILIICKT
KOJUIEKIIUH

HOYTOYK, IiudpoBast
nmaboparopus 1o
XHUMHH, KOMIIJICKT
IIOCYABl U
obopyaoBaHuUs s
OIIBITOB, KOMILJICKT
XUMHYECKHX
PEaKTUBOB, KOMILJICKT
KOJUIEKIUI

34

OcHoBHBIC MCTOABI CHHTC3a

BBICOKOMOJICKYJISIPHBIX CO€IUHEHMI.

HHaCTMaCCH, Kay4yKH, BOJIOKHA

HOYTOYK, ITu(ppoBas
Jaboparopus 1o
XUMHH, KOMIUICKT
MOCY bl U
000pyAOBaHUs JIJIs
OMBITOB, KOMILICKT
XUMHYECKUAX
PEaKTHBOB, KOMILIICKT
KOJUIEKIUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34
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11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Ne Jara bp
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/IbHbIE
n/n Bceero U3YYCHUS
padoTbI padoThI pecypcbL,000pyA0BaHue
«Touka pocray»
HOYTOYK, udpoBas
nabopaTopus 10 XUMUH,
KOMIUIEKT IMOCYIbI 1
XUMHYECKUH 3JIEMEHT. ATOM. 1 06OpY/I0BAHUS UTsl OTIBITOB,
9HeKTp0HHa$I KOHCI)I/IpraLII/ISI aTOMOB KOMIUIEKT XUMHUYECKUX
PCAaKTUBOB, KOMILJICKT
KOJUIEKIUI
HOYTOYK, ITU(poBas
[Iepuoanueckuii 3aKOH U n1abopaTopusi 10 XUMKH,
[Tepuoanueckas cucTeMa XUMHYECKUX KOMILICKT MOCY bl 1
snemenTos JI. . MenzeneeBa, Ux CBs3b 1 060pyA0BaHHA JUIA OTILITOB,
- o KOMIIICKT XUMHWYCCKHUX
C COBPEMEHHOM TEOPHUEN CTPOCHUS
PCAKTUBOB, KOMIIJICKT
aTOMOB >
KOJIJIEKIHI
. HOYTOYK, iudpoBast
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
naboparopusi 10 XUMHH,
XUMHUYECKUX IJIEMEHTOB U UX KOMILTEKT TIOCY/IBI H
COEAMHEHHH MO rpynIaM 1 NepUoIam. 1 060pY/I0BAHHS U151 OTIBITOB,

3HadeHUe NepUoaANYCCKOro 3aKOHa 1
CUCTEMBI XUMHNYCCKHX 3JICMCHTOB I[I/I
MeHpeneeBa B Pa3BUTHU HAYKH

KOMIUIEKT XUMHYECKUX
pPEaKTHUBOB, KOMIUICKT
KOJIJICKIIUH
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Crtpoenue BemiecTBa. XuMHUUYECKast
CBA3b, eé BUABI; MCXaHU3MBbI
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bopmoponnas cBsizb

BaneHTHOCTb.
DJIEKTPOOTPULIATENBHOCT. CTENEHb
okucieHus. BelectBa MOJIEKyIsIpHOTO
Y HEMOJIEKYJISIPHOT'O CTPOCHHUS

HOYTOYK, 1t poBas
nmabopaTopus 10 XUMHH,
KOMIUICKT TTOCYIBI U
000pyIOBaHUS IS ONIBITOB,
KOMIUICKT XUMHYECKUX
PEaKTUBOB, KOMILIECKT
KOJJIEKIINH

HOYTOYK, udpoBas
nabopaTopusi 0 XHUMUH,
KOMIIJIEKT MOCY bl U
000pyIOBaHUS JIJIS OIIBITOB,
KOMIUIEKT XUMUYECKHX
PEaKTHBOB, KOMILIICKT
KOJIJIEKLINHI

[lonsiTHE O IMCTIEPCHBIX CUCTEMAX.
HctruHHBIE U KOJUTOUIHBIE PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBope

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COETUHEHUM.
['eneTnyeckas CBsI3b HEOPraHUYECKUX
BEILECTB, Pa3JIUYHBIX KIIACCOB

Krnaccudukanus XuMHUECKUX peaKIui

HOYTOYK, ITU(poBas
nabopaTopus 10 XUMUH,
KOMILJICKT MOCY bl U
000pyIOBaHUS IJIS OIIBITOB,
KOMITJIEKT XHMHUYECKUX
PEaKTHBOB, KOMILIICKT
KOJUIEKIUI

HOYTOYK, udpoBas
naboparopusi 10 XUMHH,
KOMILJIEKT MOCY bl U
000pyIOBaHHSA AJIS1 OIIBITOB,
KOMITJIEKT XHMHUYECKUX
PEaKTHBOB, KOMILIIEKT
KOJIJICKIIUH

HOYTOYK, IIU(ppoBas
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B HEOPTaHUYECKOW U OPraHUYECKON
XMMHH. 3aKOH COXPaHEHMSI MaCChI
BELIECTB; 3aKOH COXPaHEHUS U
IIPEBPALCHNS] DHEPTUU IIPU
XMMHMYECKHUX PEAKIHAX

nmabopaTopus 10 XUMHH,
KOMIDIEKT MTOCYIBI U
000pyIOBaHUS IS OTIBITOB,
KOMIDIEKT XUMHYECKAX
PEaKTUBOB, KOMIUICKT
KOJJIEKLINH

CxkopocTts peakuuu. O6patumbie

HOYTOYK, 1t poBas
nabopaTopus 10 XUMUH,
KOMIUIEKT MOCY bl U
000pyIOBaHUS JIJIS OIIBITOB,

9
pCaKkuuu. XUMHYECKOe PaBHOBCCHUC KOMIUIEKT XUMUYECKUX
PEaKTHBOB, KOMILICKT
KOJUIEKIUI
HOYTOYK, udpoBast
n1abopaTopus 110 XUMHUH,
[TpakTyeckas padora Ne 1. «Brmusiaue KOMIIICKT ITOCY BT 1
10 pasnMYHBEIX (AKTOPOB HA CKOPOCTH 000pyz10BaHN 13 ONIBITOB,
> KOMIIICKT XUMHWYECCKHUX
XUMHYECKON pEeaKIIUI»
PEaKTHBOB, KOMILIEKT
KOJIIEKIIUI
HOYTOYK, idpoBast
DNEKTPOIUTHYECKAS AUCCOLUALIMS. 11abOPaTOPHS [0 XUMHH,
IToHaTHE 0 BOJOPOJTHOM IOKa3aTene KOMIIICKT IIOCYIBL 1
11 (pH) pacTBOpa. Peakuuu HOHHOTO 0bopynoBaHNs A1 OTILITOB,
KOMIUICKT XMMHYECKUX
oOMeHa. ['uaponan3 opraHuuecKux u
PEAKTUBOB, KOMIIJICKT
HEOpPraHMYECKUX BEILECTB N
KOJUTCKIIUH
HOYTOYK, udponas
12 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE

71a00opaTopus 10 XMUMHUH,
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peakmuu. [lonsTre 00 3nexTponnze
pacIiaBoB U pacTBOPOB CoJieit

Kontponbnas padoTa no pasaeny

KOMILJIEKT ITOCYJIbI U
000pyIOBaHUS ISl ONIBITOB,
KOMILICKT XUMHUYECKUX
PEaKTHUBOB, KOMIUIEKT
KOJIJIEKIHUI

HOYTOYK, udpoBas
nmabopaTopus 10 XUMHH,
KOMIIJIEKT MOCY bl U
000pyIOBaHHS JUIS OIIBITOB,

13
«TeopeTndeckre OCHOBbI XUMHUU» KOMILIEKT XMMUIECKUX
PEaKTHBOB, KOMILICKT
KOJIJIEKLINH
HOYTOYK, udpoBast
Mertannsl, UX MOJOKEHHUE B nabopaTopus 10 XUMUH,
[Iepuoanueckoit cucteMe XMMUYECKUX KOMIUIEKT ITOCYIbI ¥
14 snemenToB /. 1. Menaeneesa u 0bopyI0BaHUS 1171 ONIBITOB,
KOMIUTEKT XUMHUYECKUX
0COOEHHOCTH CTpOeHHUs aToMOB. O01He
N PEaKTHBOB, KOMIUIEKT
(hu3MYecKre CBONCTBAa METAJIIOB M
KOJUTCKIIUI
HOYTOYK, ITU(poBas
nabopaTopus 10 XUMUH,
CrutaBbl METAILIOB. KOMIUICKT IIOCYABI U
15 DJEKTPOXUMHYECKHHN PSiJI HAITPSHKEHUI 0bopyOBaHHs U1 OTILITOB,
METaJJIOB KOMIUICKT XUMHWYCCKUX
PEaKTHBOB, KOMIUICKT
KOJIIEKITHI
. . HOYTOYK, [T poBas
XUMHYECKHE CBOMCTBA BAKHEHUIITUX yrOyK, ungp
16 1abopaTopusi IO XMMHH,

METaJJIOB (HATPUA, Kaluil, KLU,

KOMIUJICKT ITOCYIbI U
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MarHui, aIIOMUHUN) U UX COCTMHECHUN

000pyIOBaHUS ISl ONIBITOB,
KOMILICKT XUMHYECKHUX
PEaKTHUBOB, KOMILIEKT
KOJIJIEKLINH

17

XHWMHYECKHE CBOMCTBA XpOMa, MEJIH U
HUX COEOUHEHNN

HOYTOYK, udpoBas
nabopaTopusi 0 XUMUH,
KOMIUIEKT MOCY bl U
000pyIOBaHUS JIJIS OIIBITOB,
KOMILIEKT XUMUYECKUX
PCaKTUBOB, KOMILICKT
KOJUIEKIUI

18

19

XnMHuyecKkre CBOMCTBA IIMHKA, JKejae3a 1
UX COeINHEHNH

[IpakTnueckas padora Ne 2. "Pemienue
HKCHEPUMEHTAIBHBIX 337124 110 TEME
«Metamab»"

HOYTOYK, ¢ poBast
nabopaTopus 10 XUMUH,
KOMIIJIEKT MOCY bl U
000pyIOBaHUS JIJISl OIIBITOB,
KOMITJIEKT XHMHUYECKUX
PEaKTUBOB, KOMIUIEKT
KOJUIEKIUI

HOYTOYK, IidpoBast
nabopaTopus 0 XHUMUH,
KOMIUICKT TOCY/IbI 1
000pyIOBaHUS IS OIIBITOB,
KOMILIEKT XUMHUYICCKUX
PEaKTHBOB, KOMILIEKT
KOJIJICKIIUH

20

HeMeTaJ'IJ'II)I, X ITOJIOKCHUEC B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. . Menaeneesa u

HOYTOYK, udpoBas
nabopaTopus 10 XUMUH,
KOMIUIEKT ITOCY bl 1
000py10BaHHMS JUIS OIIBITOB,
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0COOEHHOCTH CTPOCHHSI aTOMOB

KOMILUIEKT XMMHUYECKUX
PEaKTHBOB, KOMITJICKT
KOJIEKINH

21

22

DU3NYECKUE CBOMCTBA HEMETAILJIOB.
AJoTponus HEeMETa/LUIOB (Ha IpUMepe
KHCIIOpoJ1a, cephl, hocdopa u yriiepoa)

XUMHUYECKUE CBOMCTBA IaJIOT€HOB, CEPbl
U UX COeJUHEHUN

HOYTOYK, 1t poBas
nabopaTopus 0 XUMUH,
KOMIUIEKT MOCYbI U
000pyIOBaHUS JJIs1 OIIBITOB,
KOMIIICKT XUMHWYCCKHUX
PEaKTUBOB, KOMITICKT
KOJUJIEKIU I

HOYTOYK, udpoBas
nabopaTopusi 0 XHUMUH,
KOMILJIEKT MOCY bl 1
000pyIOBaHUS JIJIS OIIBITOB,
KOMIUTEKT XHMHYECKUX
PEaKTHBOB, KOMILIIEKT
KOJIIEKIIUI

23

XuMHUecKue cBoicTBa a30Ta, pocodpa
U UX COeIUHEHUN

HOYTOYK, ITU(poBas
nabopaTopus 10 XUMUH,
KOMIUIEKT TIOCY/BI U
000pyIOBaHUS IJIS OIIBITOB,
KOMIDIEKT XUMHUYECKUX
PEaKTHBOB, KOMILJICKT
KOJIIEKITHI

24

XUMHYECKHE CBOMCTBA yIIIepoaa,
KPEMHHUS U UX COCAVUHEHUIN

HOYTOYK, udpoBas
naboparopusi 10 XUMHH,
KOMILJIEKT MOCY bl U
000pyI0BaHHA AJIS1 OIIBITOB,
KOMIUTEKT XUMHUYECKUX
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[IpumeneHne BaXKHEUIINX HEMETAIIOB

PEaKTHBOB, KOMITJICKT
KOJJIEKIINH

HOYTOYK, udpoBas
nmabopaTopus 10 XUMHH,
KOMIIJIEKT MOCY bl U
000pyIoBaHHA AJIS1 OIBITOB,

2 U MX COECIMHEHUI KOMIIJICKT XUMHUYECKHX
PEaKTUBOB, KOMIUICKT
KOJIJIEKLINHI
HOYTOYK, ¢ poBast
. nabopaTopus 10 XUMUH,
O00011eHrE U CUCTEMATH3aIMs SHAHUH KOMILIEKT TIOCY Il H
26 no tTeMe «HemeTammb. Bblqncneljnﬂ o 0GOPYIOBAHMS JUISL OTIBITOB,
YPAaBHCHUAM XUMHWYCCKUX PCAKIIHUU U KOMIUIEKT XUMHUYECKUX
TEPMOXUMHUYECKUE PACUETHI PEaKTUBOB, KOMIUIEKT
KOJUTCKIIU I
HOYTOYK, ITU(poBas
nabopaTopusi 0 XHUMUH,
IMpaktrueckas padora Ne 3. «Pemenne KOMIUICKT HOCY bl 1
27 JKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME 0bopy10BaHHs 1A OTILITOB,
"HemeTamibs KOMIUIEKT XUMHUYIECKUX
PEaKTUBOB, KOMIUIEKT
KOJIJICKIIUH
HOYTOYK, ITU(poBas
nabopaTopusi 0 XUMUH,
98 Kontponbnas paboTa mo temam KOMIUIEKT MTOCY/IbI 1

«Metamaey n «HemeTamien)

000pyIOBaHUS IJIS OIBITOB,
KOMIDIEKT XUMHYECKUX
PEaKTUBOB, KOMITICKT
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KOJJIEKIINH

HeOpraHI/I‘ICCKI/IC " OpraHUu4YCCKHUEC

HOYTOYK, 1t poBas
nabopaTopus 0 XUMUH,
KOMIUIEKT MOCY bl U

29 kucnotsl. Heopranuueckue u 060Dy NOBAHNS 15 OIILITOR,
KOMIIJIEKT XUMUYECKUX
OpPraHUYECKUE OCHOBAHHUS
PEaKTHBOB, KOMIUICKT
KOJUIEKIUI
HOYTOYK, ¢ poBas
nabopaTopusi 0 XHUMUH,
AmMpoTepHbIC HEOpPraHUYECKHE U KOMILTEKT TIOCY/IbI 1
30 OPTaHUYECKHUE COCTUHEHHS. 06OpPYLOBAHHS IS OIIBITOB,
T'eneTnueckas cBI3b HCOPTraHNYCCKUX 1 KOMIUIEKT XUMHUYECKUX
OPraHUYeCKHUX BEIIECTB PEaKTHBOB, KOMILIICKT
KOJIIEKIIUI
HOYTOYK, i poBast
71a00opaTopus 1O XUMHUH,
Ponp xumun B obecrieueHUN KOMIUTEKT TTOCY/Ibl 1
31 JKOJIOTUYECKOM, YHEPTETUYECKOUN U 06OPYI0BAHMS JUISL OTIBITOB,
HHHICBOﬁ 6C3OHaCHOCTI/I, pa3BUTHU KOMIUIEKT XUMHUYECKUX
MEIULIUHBI PEaKTHBOB, KOMILIIEKT
KOJIEKIINH
HOYTOYK, udpoBas
nabopaTopus 10 XUMUH,
IIpencraBnenus 00 0OMKX HAYYHBIX
KOMIIJIEKT MOCY bl U
32 MIPUHIMIIAX POMBIIUIEHHOTO

IMOJIYUCHUA BaYKHEHIITNX BCIIECTB

000pyIOBaHUS JIJIS OIBITOB,
KOMITJIEKT XUMHIECKIX
PEaKTHUBOB, KOMILIEKT
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KOJJIEKIINH

33

34

YenmoBek B MHPC BCIICCTB U MATCPUATIOB

XuUMHS U 310pPOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

HOYTOYK, 1t poBas
nabopaTopus 0 XUMUH,
KOMIUIEKT MOCY bl U
000pyIoBaHHA AJIS1 ONIBITOB,
KOMIUIEKT XUMUYIECKUX
PEaKTUBOB, KOMITICKT
KOJUJIEKIU I

HOYTOYK, 1tu¢poBast
nabopaTopusi 0 XHUMUH,
KOMILJICKT ITOCYAbI U
000pyIOBaHUA AJ151 OIIBITOB,
KOMIIICKT XUMHWYCCKHUX
PEaKTHBOB, KOMILIICKT
KOJUIEKIITUH
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus, 10 knacc/ Pynsutuc I'.E., ®enpaman @.I'., AkunonepHoe 00111ecTBOo
«3narensctBo «IIpocBemenue»
» Xumus, 11 xknace/ Pymsutuc I'.E., ®enpaman @.I°., Akninoneproe 00111ecTBoO

«HBI[&TCJII)CTBO «HpOCBeHleHI/Ie»

METO/JIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA

1. I'apa H.H. Xumusa. Ypoku B 10 kiacce: nocodue s
oOmmeoOpazoBarenbubix opranu3anuii / H. H. I'apa. — M.: IIpocBenienue.

2. I'apa H.H. Xumus. Ypoku B 11kiacce: mocobue st
obmeoOpazoBarenbubix opranuzanuii / H. H. I'apa. — M.: IIpocsenienue.

3. Papenxnit A.M. Xumus. J{unaktuueckuit marepuain. 10—11 knaccer:

nocobue a1 oopazoBarenbHbIX opranuzaiuii / A.M. Papeuxuii. — M.:

[Ipocsemienue.

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://prosv.ru

https://m.edsoo.ru
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