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HHOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1Mo XMMHUU Ha YpPOBHE CpeaHero oOmero oOpa3oBaHHs pa3paboTaHaHa OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3  «O6 obpa3oBanuu B Poccuiickoii
®denepanun», TpeOOBaHUI K pe3yibTaTaM OCBOEHUs (enepaibHOM 00pa3zoBaTeabHON IPOrpaMMBI
cpennero obmero obopaszoBanus (POII COO), npencrabieHHbpIx B DenepaabHOM TOCYIapCTBEHHOM
oOpaszoBatenbHOM cta”gapre COO, ¢ yuérom  Konuenuumm — mpenogaBaHuss — y4eOHOro
npeaMera «Xumus» B 00pa3oBaTenbHbIX opranusanusax Poccuiickoin denepanuu, peaan3yronmx
OCHOBHBIC 00pa3oBaTeNbHbIE MPOTPAMMbI, U OCHOBHBIX TMOJIOKEHHH «CTpaTeruu pa3BUTHS
BocnuTanus B Poccuiickoit @enepaunn Ha nepuog 1o 2025 roga» (Pacnopsokenue IpaButensctsa PO
ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOAXOJ0B K pa3paboTKe MpOrpaMMbl 10 XMMHH, K OIpPECNICHHIO OOIIeH CTpaTeruu
0o0yuyeHMsI, BOCIIUTAHUS U PA3BUTHUS OOYYAIOLIUXCS CPEACTBAMHM y4eOHOIo IpeaMera «XUMHsD s
10-11 knaccoB Ha 0a30BOM YypOBHE COCTaBWIM KoHUentyaibHble mnonoxeHus Pr'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LI€JIeH, COlep)KaHus, pe3yibTaToB OOyueHuss U TpeOOBaHUIl K YpPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

B cooTBeTcTBMM ¢ AAaHHBIMH MOJIOKEHHSIMH IpOrpamMma o XUMHUH (0a30BBI ypOBEHB) Ha
YPOBHE CpEIHEro o01ero oopa3oBaHus:

yCTaHaBJIMBaeT o0s3aTesibHOE (MHBApUAHTHOE) MPEAMETHOE COJEp)KaHHe, OIpeaesser
KOJINYECTBEHHbIE U KAUeCTBEHHBIE €ro XapaKTepUCTUKU Ha KaXKJIOM O3Tale M3Y4deHHUs IpeaMeTa,
IpelyCMaTPUBAET MPUHIMUIBI CTPYKTYPUPOBAHUS COJAECPXKAHUS M paCHpEeleNIeHUs €ro Io Kiaccaw,
OCHOBHBIM pa3JielaM U TeMaM Kypca;

naéT MpUMEpPHOE paclpeeNieHue Y4eOHbIX YacoB MO TEMaTHYECKUM paszzesiaM, PeKOMEHIyeT
NPUMEPHYIO TOCJIEIOBATENbHOCTh M3Y4YEHHUsI OTIENbHBIX TeM Kypcac y4€TOM MEXIIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JIOTUKH YY9€OHOTO TPOIIEeCcca, BO3PACTHBIX 0COOCHHOCTEH 00yJaromuxcs
10-11 xnaccos;

TaéT METOAMYECKYI0O HMHTEPIIPETAIUIO IeNIell M3y4YeHHs IpeIMeTa Ha ypOBHE COBPEMEHHBIX
IPUOPUTETOB B CHUCTEME CpeAHero oomero oOpa3oBaHUs, COJEpPKATEIbHON XapaKTepUCTUKH
IUTAHUPYEMBIX DPE3yJIbTaTOB OCBOCHMsSI OCHOBHOW 0Opa3oBaTeNbHOW MPOTrpaMMBbl CPEIHEro OOIIero
o0pa3oBaHUs  (JIMYHOCTHBIX, METAlpeAMETHBIX, TIPEIMETHbIX), OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATENIbHOM JEeATETbHOCTH OO0ydYarollerocs MO OCBOEHHUIO cojepkaHus npeamera. [lo Bcem
Ha3BaHHBIM TMO3HUIUSM B TMPOrpaMMe IO XUMHH COONIOZIEHA TPEEeMCTBEHHOCTHC (henepaibHOM
pabodeil mporpaMMol OCHOBHOTO 0O0mero oopaszoBanuss 1o xumum (st 89 KkimaccoB
00pa3oBaTeNbHbIX OpraHu3auii, 0a30BbIil YPOBEHB).

Xumuueckoe obpa3zoBaHue, MOJyYaeMOe BBITYCKHHKaMH 001e00pa3oBaTeIbHON OpraHHu3aluy,
SBIISIETCA HEOTHEMJIEMOM YacThbl0 HMX 0O0pa3oBaHHOCTH. OHO CIYXHT 3aBEpIIAIOIIMM HTAIOM
peanu3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUYEBBIX IIEHHOCTEH, MPHCYIINX
[IEIOCTHOW CHUCTEME XHMHUYECKOTO OOpa3oBaHMs. OTH IIEHHOCTH KacaloTCsl IO3HAHHS 3aKOHOB
IpUPO/IbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYyphl UYEJIOBEKa, a TaKkKe OSKOJIOTHYECKH
00OCHOBAaHHOTO OTHOIIIEHUS K CBOEMY 3JIOpPOBBIO WM TIPUPOJHON cpere. Peanmm3yercss XUMHUECKOE
oOpa3zoBaHHe OOYyYAIOIIUXCS HA YpPOBHE CPEIHEr0 O0O0Iero oOpa3oBaHUs CPEACTBAMH Y4eOHOTO
npeaMera «XUMHsS», COIECpKaHUE W MOCTPOSHUE KOTOPOTO OINpPENEeNeHBI B MPOrpaMMe MO XHMHHU C
y‘-IéTOM CHGHI/I(‘I)I/IKI/I HAayKH XHUMUWH, €€ 3HaueHHUs B MO3HAHUU opupoansl UB MaTepHaHBHOﬁ KHU3HU
obmiecTBa, a TaKke C Y4ETOM OOMMX IelNeld W NMPHUHIUIIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE
COCTOSTHUE CUCTEMBI cpeaHero oduiero oopazoBanus B Poccuiickoit @enepanuu. Tak, Hanpumep, npu
(bOpMHUPOBAHUH COJEP)KAHUS MpeaMeTa «XUMUST» YUTEHBI CIEAYIONINE TOJOXKEHUS O crienuduke u
3HaYEHUH HAYKU XHUMHH.

XuMHUS  Kak  JIEeMEHT CHUCTeMbl ECTeCTBEHHBIX HAyK HrpaeT oco0yi  poib B



®denepanbHas padbouas nporpamma | Xumus. 10—11 kimaccer (0a30BbIi YPOBEHD)

COBPEMEHHOM IUBWIIM3ALMH, B CO3JaHMM HOBOM 0a3pl MaTepHalbHOW KyJIbTypbl. OHa BHOCUT CBOM
BKJIa/1 B (DOPMHUPOBAHKE PAIIMOHAIEHOT'O HAYYHOTO MBIIIJICHUS, B CO3/IJaHUELIETIOCTHOTO TPEACTABICHHUS
00 OKpyXaroIeM MHUpPE KaK O €JHHCTBE MPHUPOJBI M YeIOBeKa, KOTopoe (OpMHUPYETCs B XMMUU Ha
OCHOBE IIOHMMAaHUs BEIIECTBEHHOI'O COCTAaBAa OKPYXKAIOLIEro MHPA, OCO3HAHUs B3aMMOCBS3H MEXKIY
CTPOCHHUEM BEIIECTB, NXCBOMCTBAMHU M BO3MOKHBIMHU OOJIACTSIMH ITPUMEHEHHSL.

TecHO B3aMMOJEHUCTBYS C JIPYTMMH €CTECTBEHHBIMM HAyKaMH, XUMHUs CTajla HEOTbEMIIEMOMU
YacThI0O MUPOBOHM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPYyJla U >KU3HM KaXKJOro 4JeHa
obmectBa. CoBpeMeHHas XMMHsA Kak HayKa cCoO3MJaTellbHas, KaK HayKa BBICOKMX TEXHOJIOTUH
HalpaB/IeHa Ha pelICHHE II00aJbHBIX MPOOJIEM yCTOMUMBOIO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOM,
9HEPreTU4ecKoil, MUIIEeBOM,3K0I0rHYeCKON 0€30I1aCHOCTU M OXPaHbl 370POBBSI.

B cooTBeTcTBHU ¢ OOIIMMU 1ENSAMHU U IPUHIIUIIAMU CPETHETO 00IIero 00pa30BaHUs COCPKAHNE
npeamera «Xumus» (10-11 knaccel, 6a30BbIH YPOBEHb U3yUYCHHUS) OPUCHTUPOBAHO MPEHUMYILECTBEHHO
Ha  OOWIEKYJNbTYPHYIO TIOATOTOBKY OOydYalOHIMXCs, HEOOXOAMMYI0 WM Uil  BBIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIELIHOTO BKJIIOUEHUS B JKU3Hb COLUYMAa, MPOJOJKEHUS
00pa3oBaHMs B pa3IMYHBIX 00JIaCTAX, HE CBA3aHHBIX HEIIOCPEICTBEHHO C XMMHUEH.

CocraBngomuMy npeameTa «XUMus» ABIsA0TCA 0a30Bble Kypehl — «OpraHuyeckas XuMus» |
«OOuasi ¥ HEopraHuyeckass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJAEpIKAHMSI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HayKH: CHCTeMa 3HAHHWU IO HEOPTaHWYECKOH XMMHUHU (C BKIIOYEHUEM 3HAHWNA W3
oOuiel xumMun) U opraHuueckor xumuu. dopMupoBaHHE [aHHOM CHUCTEMbI 3HAHUN MPU U3YYEHUU
npeaMera 00ecreYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOTOOOpas3Hs BEIIECTB Ha OCHOBE
OOLIMX MOHATUI,3aKOHOB U TEOPUI XUMUHU.

Crpyktypa coaepkanust KypcoB — «Opranuueckas xumus» U «OOmas U HeopraHUYecKas
XUMUSD CPOpMUPOBaHa B TPOrpaMMe 110 XMMUHU Ha OCHOBE CHCTEMHOTOTIONX0/1a K U3yYEHHUIO Y4eOHOTO
Mmarepuaiga M OOyCJIOBI€HAa HCTOPUYECKM OOOCHOBAaHHBIM DPa3BUTHEM 3HAHUN Ha ONpeAeaEHHbIX
TEOPETUYECKUX YPOBHAX. Tak,B Kypce OPraHM4eCKOM XMMHUHU BELIECTBA PACCMATPUBAIOTCSI HA YPOBHE
KJIACCUYECKON TEOPUH CTPOCHHUS OPraHMYECKUX COEIMHEHNH, a TAK)KE HA YPOBHE CTEPEOXUMHUUECKUX U
AJIEKTPOHHBIX IMPEJICTaBICHUNA O CTpoeHUH BemiecTB. CBefeHHs 00 M3y4yaeMbIX B Kypce BelecTBax
JTAIOTCS B Pa3BUTHU — OT YTJIEBOJOPOIOB 0 CIOKHBIX OMOJIOTHUECKH aKTUBHBIX coeMHEeHul. B kypce
OpPraHMYecKOll XHMMHUHU TNOJIYy4aloT pa3BUTHE CHOPMHMPOBAHHBIE HA YpPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs IEpBOHAYAIbHbIE MPEICTABICHUS O XMMHUYECKOM CBs3M, KIACCHU(PUKAMOHHBIX
IIPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOMCTB BEIECTB OT UX CTPOEHUS, O XMMUUECKOM PEaKIIUH.

Ilon HOBBIM yrjaoM 3peHuss B npeaMmere «XuMHA» 0a30BOro ypOBHS paccMaTpUBaeTcs
U3yYeHHBII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHMsS TEOPETHUYECKUH Marepuan |
(akTOJIOrMUECKUE CBEJCHUS O BEIECTBAX U XMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0mas
Y HEOpraHWYeCKask XUMHs» 00y4aloIUMCATIPEOCTABISETCS  BO3MOXKHOCTh  OCO3HaTh  3HA4YEHHE
NEPUOJANYECKOr0  3aKOHAa C OOLIETEOPETUYECKUX M METOJIOJIOTHUYECKUX MO3UIUH, IIy0Ke MOHATH
HUCTOPUYECKOE HM3MEHEHHE (YHKIMHA JTOro 3aKkoHAa — OT o0000mamme 10 OOBICHSIOmEH U
MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMN O Ba)KHEWIHMX BEMIECTBAX, MX COCTaBE, CTPOCHWHU, CBOMCTBaX H
NPUMEHEHUHU, a TaKKe€ O XUMHUYECKHX PEaKIUSAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MpPOTEKaHUs
nonosHsAeTcs B Kypeax 10 u 11 xmaccoB anemMeHTaMu COAEpKaHMsl, UMEIOIIUMH KYJIbTYPOJIOTMYECKUI
U MPUKIAAHON XapakTep. DTH 3HaHMS CIIOCOOCTBYIOT MOHMMAHMIO B3aUMOCBSI3U XUMHUHU C APYTUMHU
HayKaMH, DPacKpbIBAalOT €€ poJib B TO3HABATENbHOM M NPAKTHYECKON JeATEIbHOCTH YelIOBeKa,
CIOCOOCTBYIOT BOCIIUTAaHUIO YBa)KEHUS K MPOIECCY TBOpPUECTBA B 00JACTH TEOPUM U MPAKTHUYECKHX
NPWIOKEHUH XUMHH, IOMOTAalOT BBIMIYCKHHKY OpPHUEHTHUPOBATHCA B OOLIECTBEHHO U JIMYHOCTHO
3HaYMMBIX MpoOIeMax, CBI3aHHBIX C XUMHUEH, KpUTUYECKH OCMBICIMBATH MHPOPMALIUIO U PUMEHATH
e€ A TONOJHEHHS  3HAHWW, pELIEHUS  MHTEUIEKTYalbHBIX M 3KCIEPUMEHTAJIbHBIX
UCCIIEIOBATEIbCKUX 3a/1a4. B 1enom conxepkanue yyeOHOro mpeamera «XUMHsS» JTAHHOTO YPOBHS
U3yYeHHUs] OPUEHTUPOBAHO Ha (OPMHPOBAHUE Y OOYYAIOIIUXCS MHPOBO33PEHUECKOM OCHOBBI JJIS
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noHUMaHus (unocopCkux waeH, TAKUX KaK: MaTepUaIbHOE EIWHCTBO HEOPraHUYEeCKOro U
OpPTaHHYECKOTO MHUPa, 00YCIOBICHHOCTh CBOKWCTB BEIIECTB MX COCTABOM M CTPOCHHEM, TT03HABAEMOCTh
MPUPOJHBIX SBICHUA MyTEM DKCIEPUMEHTA W PEIICHUs MPOTHBOPEUYH MEXIy HOBBIMH (DakTamu U
TEOPETUICCKUMH TMPEIMOCHUTKAMHU, OCO3HAHHUE POJIM XUMHUU B PEIICHUH JKOJOTHYECKHX MpodieM, a
TaKkkKe TpoOJieM COEpEeKCHHS] IHEPTeTUUYCCKUX PECYPCOB, CHIPbS, CO3JaHHUS HOBBIX TEXHOJOTHH H
MaTepUaoB.

B mane pemneHus 3amad BOCIUTAHHS, PA3BUTHS M COLMATHM3AIMU OOYYAIOIIUXCS TPUHSTHIC
IPOrpaMMOl 10 XHMHH TIOJIXOJbI K ONPEACICHUIO COJCPKAHUS W IOCTPOCHHS IpeaAMETa
IpeIyCMaTPUBAIOT (DOPMHUPOBAHME YHUBEPCAIBHBIX YUCOHBIX JCHCTBHIA, MMEIONUX 0a30BOC 3HAUCHUE
JUISL  Pa3IUYHBIX BHJIOB JCATCIBLHOCTH: pEIICHUs IpoOJieM, IOWCKA, aHajlu3a H 00paboOTKH
uH(pOpMaIMK, HEOOXOIUMBIX JJIsi NPUOOPETCHHS OIbITa MPAKTHYCCKOW U  HCCIEeI0BATEIIbCKON
JEATENILHOCTH, 3aHUMAOIIEH Ba)XHOE MECTOB IIO3HAHHUU XHUMHH.

B mpakTuke mpenojnaBaHus XMMHU KaK Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs TaK M Ha
YPOBHE CPEIHEro 00IIero 0Opa3oBaHus, IPU ONMPEACICHUN COIACPKATCILHON XapaKTePUCTUKH IeIei
U3YYCHHS TpPEJAMETa HaNpaBJICHUEM TIEPBOCTEIICHHOW 3HAYMMOCTH TPAIUIIMOHHO TPHU3HAETCS
dbopMUpPOBaHHE OCHOB XUMHUYECKOW HAyKd KakK o00JacTH COBPEMEHHOTO €CTECTBO3HAHHS,
MPAKTUYECKON JIEATEIHbHOCTH YEeIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KyIbTyphl. C
METOJIMYECKONW TOYKHM 3PCHHS TAKOW ITOJXOJ K ONPEICIICHUIO IIeNieH M3ydeHUs MpeaMeTa SIBISICTCS
BITOJTHE OTIPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMH LEISAMH H3yUYeHUS MpeaMera « XuMus» Ha 0a30BOM
ypoBae (10-11 xJ1.) ABISFOTCS:

(hOopMHPOBaHHE CHUCTEMbI XMMHUCCKHUX 3HAHUN KaK Ba)KHEHIICH COCTABIISIOIICH €CTECTBEHHO-
HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH JIC)KAT KIFOUEBBIC MOHITHS, (PyHIaMEHTAIbHbIE 3aKOHBI U
TEOPUH XUMHUH, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M IIOHUMAHHUE CYNIHOCTH JOCTYIHBIX 00O0OIIEHHIA
MHUPOBO33PEHYECKOTO XapaKTepa,03HAaKOMIIEHHE C UCTOPUEH UX Pa3BUTHUS M CTAHOBJICHHUS,

dbopMUpOBaHME U pa3BUTHE TMPEACTABICHHN O HAyYHBIX METOJaX TO3HAHUS BEIIEeCTB U
XUMHUYECKHUX PeaKInil, HEOOXOAUMBIX JUIsi MPUOOPETEHHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U
XUMHYECKHUX SIBICHUH, UMEIOIINX MECTO B IPUPOJIE,B TPAKTUIECKON U TTOBCETHEBHOM JKU3HH;

pa3BUTHE YMEHHH M CIOCOOOB AESITENHbHOCTH, CBS3aHHBIX C HAOMIOJEHHEM H OOBSICHEHHEM
XUMHUYECKOTO SKCTIEPUMEHTA, COOTIOZICHUEM TTpaBmiI 0€30MacHOr0 OOpaIIeHHs C BEIIECTBAMH.

Hapsimy ¢ atuM copepkarenpHas XapaKTepUCTHKa IIeNIed W 3aj7ad HM3Y4YeHHS TNpeaMeTa B
mporpaMMe 1o XUMUHU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBHH

C  HOBBIMH  IpPHOpPUTETAaMH B CHUCTEeME  cpeaHero  obmiero obOpasoBanus.  CeronHs B
IpenojaBaHUM XUMHMM B OOJIbLIEH CTENmeHW OTHAETCSl MPENNOYTEHUE IMPAKTUYECKOW KOMIIOHEHTE
coJiepkaHusl OOy4yeHHUs, OpPUEHTHMPOBAHHOM Ha TMOATOTOBKY BBIMMYCKHHKA OIOIIEO0pa3oBaTeIbHON
OpraHM3aliy, BJAJCIONIero He HabopoM 3HaHHWM, a (QYHKIMOHAJIBHOM TPaMOTHOCTBIO, TO €CTh
crocobaM M yMEHHUSIMU aKTUBHOTO TOJYYEeHHs] 3HAHUW U NMPUMEHEHHs] UX B PEaJTbHOM KHU3HU IS
pelIeHus MPaKTUYEeCKHUX 3ajau.

B oToli cBA3M mpu u3yueHHUH TpeaMeTa «XHMHS» JTOMUHHUPYIOIIee 3HAYCHHE MPUOOPETArOT
TaKHe LEeIH U 3a/1a4M, KaK:

ajanrtanus OoOydYaroIIMXCsl K YCIOBUSM JUHAMHYHO Pa3BUBAIOLIETOCS MUpa, (HopMHUpOBaHHE
UHTEJJIEKTyaJIbHO ~ Pa3BUTOM  JMYHOCTH, TOTOBOM K €aMOOOpa30BaHMIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPaMOTHBIX pEUIeHHH B KOHKPETHBIX >KM3HEHHBIX CHUTYyaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dbopMupoBaHHE Y OOYy4arOUIMXCs KJIIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIMI), MMEIOLINX
YHUBEPCAJIbHOE 3HAUEHHUE /JISl Pa3IMUHBIX BUJOB JIEATEIBHOCTH: PELIECHUS MpoOsieM, MOUCKa,
aHanm3a " 00paboTku uHpopmanuu, HEOOXOAMMBIX ISl TIPUOOPETEHHS OIbITa
JIeATEIbHOCTH, KOTOPAsi 3aHUMAET BA)KHOE MECTO B MO3HAHUU XUMUH, & TAKKE JJI1 OLEHKHU C MO3ULIUN
9KOJIOTMYECKON 0Oe30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XMMHUYECKHX MPOLIECCOB Ha OPraHu3M
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YeJIOBEKA U IIPUPOAHYIO CPENy;

pa3BUTHE TIO3HABATENBHBIX MHTEPECOB, HWHTEJUICKTYyaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yYaromuxcs: CIOCOOHOCTH CaMOCTOSTENILHO MPHOOPETaTh HOBBIE 3HAHUS 110 XMUMHU B COOTBETCTBUH
C JKM3HEHHBIMH TOTPEOHOCTSIMH, HCIOJIB30BATh COBPEMEHHBIE MH(OPMALMOHHBIE TEXHOJOTHH IS
MIOMCKA ¥ aHAJIN3a Y4eOHOH 1 HayYHO-TIONYJISIPHONW MH(POPMALIMK XUMUYECKOTO COJICPIKAHMS;

¢dbopmMHupoBaHHE M Ppa3BUTHE y OOYYAIOMIMXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBIIUICHUS,
HaOJII0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIEé OCOOEHHO HEOOXOIUMBI, B YaCTHOCTH,
IIPY IJIAHUPOBAHUH U NTPOBEICHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE Y OOYyYarolMXcsl yOeXKAEHHOCTH B T'YMaHHUCTMUYECKOM HAIPaBIEHHOCTH XMMHUH, €€
Ba)XHOH pOJIM B pelieHuH IN100anbHbIX MPo0IeM palMOHAIILHOTO IPUPOAONOIb30BaHUs, IOIOIHEHUS
SHEPreTUYECKUX PECYpCOB M COXPAHEHHUs MPUPOJHOTO PABHOBECHUS, OCO3HAHMS HEOOXOIUMOCTH
OepeKHOro OTHOLIEHHUSA K MPUPOJE U CBOEMY 3/J0pOBBIO, a TaKKe NPUOOPETEHMs OIbITa
UCIIOJB30BAaHUS IIOJIyYCHHBIX 3HAHMW JUII TPUHATUSA TIPAaMOTHBIX PEIIEHUH B  CHUTyalMsX,
CBSI3aHHBIX C XMMUYECKUMU SIBJICHUSIMH.

Henn w 3amaun u3ydeHuss npeaMera «XUMUS» MOJYyUYWIM MOAPOOHYI0 METOJAUYECKYIO
uHTEepnperanuo B pasgene «llmaHupyemple pe3ysbTarbl OCBOEHUS MPOrPaMMbl 110 XUMHW,
Omaromapst ueMy o0ecredeHO YETKOe MPEACTABICHUE O TOM, KaKiue 3HAHUS U YMEHHUSI UMEIOT TPsIMOe
OTHOILLIEHHUE K peaJn3aluy KOHKPETHOW LIEIIN.

B yuebHoMm miaHe cpeaHero oOmiero oOpa3oBaHUs NpeaMeT «XHUMHsS» 0a30BOrOYpOBHS
BXOJIMT B COCTaB IpeAMETHON o0nacTi «EcTecTBeHHO-HayYHbIE IPEIMETHI».
OOl1iiee YUCIO 9acoB, PEKOMEHIOBAHHBIX IS HM3y4deHuss xumun — 68 dwacos:B 10 kiacce
— 34 gaca (1 yac B Hexemo), B 11 kinacce — 34 yaca (1 gac B HEEIO).
Taxk kak B 2023/24 yyebHom roay 11 xiaccbl MOTYT IPOAOHKUTE 00yUYEeHHE MO YUEOHBIM IJIaHaM,

cootBercTBYyronM @I'OC cpennero obiiero o0pa3oBaHus 10 BCTYIUICHUS B CUITy U3MeHeHui 2022
rojia, MOATOMY Ha n3ydeHue xumuu B 11 kiacce orBoautcs o YII 68 u (2 u/H) (qomnonHeHre K mucbMy

ot 3 mapra 2023 r. Ne 03-327
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COJEPKAHUE OBYUYEHUSI*

10 KJACC

Teoperuyeckne 0CHOBbI OPraHU4ecKOi XUMUM

[Ipenmer opraHuueckod XuUMHH: €€ BO3HHMKHOBEHHE, pa3BUTHE U 3HAUYCHHUEB MOJYYECHUU
HOBBIX BEILIECTB M MaTepuanoB. Teopus CTpoeHHs opraHudeckux coeauHenuii A.M. bytiepoBa, eé
OCHOBHbIE TOJOKeHUsl. CTPyKTypHBIE (OPMYJIbI OPraHUYECKUX BEHIECTB. ['OMOJIOTHS, U30MEpHUS.
XuMHYecKas CBSI3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3U.

[IpencraBienne o kiaccudukaly OpPraHUYECKUX BemiecTB. HoMeHkaTypa OpraHMYecKux
COCIMHEHUH (CUCTeMaTH4ecKasi) U TPUBUAIbHBIC HA3BaHMS BAaXXHEHIIMX MPEICTaBUTENIE KJIacCOB
OpPraHUYECKUX BEILECTB.

JKCNepUMEHTAIbHbIE MeTOAbI H3yYeHHUSs BellleCTB M UX NpeBpalleHui

OszHakomiieHne ¢ oOpasllaMud OpraHMYeCKHWX BEIIeCTB M MarepuajllaMd Ha HX OCHOBE,
MOJICTTUPOBAHUE MOJICKYJI OPTraHMYECKHX BEIICCTB, HAONIOJCHHWE W OMHCAHWE JICMOHCTPAIMOHHBIX
OIBITOB IO TPEBPAIICHUIO OPraHWMYECKUX BEIICCTB NPU HArpeBaHuu (IUIaBJICHUE, OOYIIIMBaHUEC W
TOpEHue).

YriieBogopoanbl

AnKaHbl: CcOCTaB U CTpPOEHHE, TOMOJIOTMYECKMH psa. MeraH M 3TaH — mpocreiiune
IPEJICTAaBUTENIN AJIKAHOB: (PU3MYECKHE M XMMUYECKHE CBOMICTBa (peaklM{ 3aMEIeHUss U TOPEHHUs),
HaXO0XJIEHUE B IPUPO/JIE, TOTYyYEHUE U IPUMEHEHUE.

AJKeHbBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUH psl. DTWIEH M NpPONMIEH — HpocTelIve
IpPEJCTaBUTENIN AJKEHOB: (u3MyeckMe M XUMHYECKHUE CBOWCTBA (peakuuu THAPUPOBAHUS,
raJloreHUPOBAHUS, TUAPATALINHN, OKUCIICHUS U MTOJIMMEPU3aIliH ), TOTy4YeHUE U TPUMEHEHHE.

Ankanuensl: Oyrtanuen-1,3 u wmetunOyramguen-1,3: crpoeHue, BaxHEWIIME XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyyeHne CHHTETUUECKOTO KayuyKa U Pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUI psAll. AIIETUIIEH — MPOCTEUIINI
NpEeJCTaBUTENIb AJKMHOB: COCTaB, CTpPOEHME, (QHU3UUYECKHEe M XHMHUYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, THPATALMU, TOPEHNUS ), TOTYUEHHE U IPUMEHEHNE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QUIMUECKHE U XHUMHYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUST W HUTPOBaHMs), MOJIY4YEHHE U TpuUMeHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u Xumuueckue Ce0UCMEa (peakyuu 2al02eHUpOBAHUs U HUMPOBAHUS), NOLYYEHUe U
npumenenue. TOKCUUHOCTb apeHOB. [ 'eHeTHYecKast CBSA3b MEX/y YIJIEBOJAOPOIaMH, TPUHAJIEKATIMHU
K pa3auyHbIM KjaccaM. [IpupoaHble MCTOYHMKHM YIJIEBOJOpOJOB. IIpuponHbIii ra3 M MOIyTHbHIE
He(TsaHble ra3pl. HegTh n e€ npoucxoxaenue. CrnocoOwl nepepabOTKH HEPTU: NEpEeroHKa, KPEeKUHT
(TepMuueckuif, KaTanutudeckuil), muponus. IlpoaykTbl mepepabOTkM HePTH, UX NPUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroJib U IPOAYKTHI €0 MepepadoTKu.

JKcnepuMeHTaTbHbIE METO/IbI H3yYeHH Sl BelIeCTB U UX NpeBpalleHuil

OzHakoMJyieHHe ¢ oOpa3liaMu IiacTMacce, KayudyKoB U pe3uHbl, Kojuiekimu «Hepte» u «Yromnby,
MOJICJINPOBAHUE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOJHBIX, IPOBEICHHE MPAKTHYECKOMN
padoThI: MOJIyYEHNE STUIIEHA U U3YYEHUE €r0 CBOWCTB.

Pacuérnble 3a1aun

Borurcnenuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEéMa, KOJIMYECTBA HCXOTHOTO
BEIIIECTBA WM MPOJYKTa PEaKlUU MO MU3BECTHBIM Macce, 00BbEMY, KOJIHUYECTBY OJHOTO M3 MCXOJHBIX
BEILECTB WU POIYKTOB PEAKLIUN).

Kucaopoacoaep:xamue oprannyeckue coeJUHeHHU
[IpenenbHble OJHOATOMHBIE CIIUPTHL. METAaHON U ATAHOJ: CTPOEHUE, (PU3NUECKHEe U XUMHYECKUE
6
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CBOICTBa (peakuMM C aKTHMBHBIMH METAJUIAMM, TIaJOr€HOBOJOPOJAaMH, TOpPEHHUE), NPHUMEHEHHUE.
BonopoaHele cBA3M MEXIy MOJEKyJIaMu CHUPTOB. JleWCTBHE METaHOJIa W 3TaHOJa Ha OPraHu3M
YeJI0BEKA.

MHOroaToMHbIE CIUPTHL. DTUJIICHIVIMKONb M TIMIEPHH: CTPOSHHUE, (PU3MUECKUE U XUMHUYECKUE
CBOMCTBa (B3aMMOJICIICTBHE CO IIEJIOYHBIMU METaJIaMM, KaueCTBEHHasl Peaklus Ha MHOIOATOMHBIE
cnupthl). JlelicTBUe HA OpraHu3M uenoBeka. [IpuMeHenne rimneprHa u STUIICHTJIUKOJISL.

@deHoI: CTPOCHHE MOJIEKYJBI, (DU3MYECKHEe M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (heHOIa.
[Tpumenenue peHona.

Anbnerunpl U kemownsi. PopManbAErull, alleTalbIerul: CTpoeHue, GU3NIEeCKue U XUMHUYECKHE
CBOMCTBa (peaKkUMM OKUCIEHHMS W BOCCTAHOBJICHUS, KAUECTBEHHBIE pEaKlUHu), IOJy4€HUE U
IIPUMEHEHHUE.

Ayemon: cmpoenue, Quzuyeckue U XuMmMuyeckue ceoucmea (peakyuu  OKUCTEeHUS U
60CCMAHOBIIEHUS), NOTYYEeHUe U NPUMEHEHUE.

OHOOCHOBHBIE MpeseibHble KapOOHOBBIE KHCIOThl. MypaBbuHasT M YKCYCHas KHUCIIOTBIL:
CTpoeHue, (u3nueckue W XUMHUYECKUE CBOMCTBa (CBOICTBa, oOuIMe A Kiacca KUCIOT, PEeaKIMs
sTepuUKaIN), HOoJyYeHHe U npuMeHeHue. CTeapuHOBas U OJIEMHOBAsE KMCIIOTHI KaK MPeICTaBUTENN
BBICHIMX KapOOHOBBIX KMCIOT. Mblj1a KaK COJIMBBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE IEHCTBHE.

CrnoxHble 3QUphl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['H1ponu3 cinoxHbIX 3¢upoB. Kupsbl.
I'mpponus xxupos. IIpumenenue ;xupoB. buonorudeckast posib )KUPOB.

VYTaeBoapl: COCTaB, KJIACCH(HUKAIMS YIIeBOJOB (MOHO-, JW- M TOJHCaxapunsl). [roko3a —
IPOCTEHIINKA MOHOCAXapul: 0COOEHHOCTU CTPOECHUS MOJIEKYJIbl, PU3NUECKUE U XUMUYECKUE CBOMCTBA
(B3aumoerictBue ¢ ruapokcunom meau(ll), okucienne aMmmuadHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTaHOBJIEHHE, OPOXKEHUE TJOKO3bl), HAXOXKICHHE B IPUPOJE, IPUMEHEHUE, OM0I0ruyecKast poib.

®otocunTe3. PPyKTO3a KAK U30MEP TIFOKO3BI.
Caxapo3za — npedcmasumeinb OUCAxXapuoos, 2UOPOIU3, HAXOHCOEHUEe 8 NPUPOOe U NPUMEHEHUe.
Kpaxman wu memmronosza kak mpupofHbie monuMepbl. CTpoeHHE KpaxMana M IEJUTIONIO03BI.
du3nyecKkue ¥ XUMUIECKIE CBOHCTBA KpaxMata (THAPOIU3, KAYeCTBCHHASIPEAKIIHSI C HOJIOM).

JKCNepUMEHTAJIbHbIE MeTOAbI H3YYeHHs BellleCTB M X NpeBpalleHui

[IpoBenenue, HaOMIOJEHHME U OMNHMCAHHWE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHUE CHUPTOB,
KaUeCTBEHHbIE pEaKIMM OJHOATOMHBIX CHUPTOB (OKUcieHHe HdTaHona okcuaom menu(ll)),
MHOTOAQTOMHBIX CHUPTOB (B3aumojielicTBue TimiepuHa ¢ ruapokcuaom wmeau(ll)), ampnerumor
(oxucneHne aMMuadHbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom menu(ll), B3aumoneincTaue
Kpaxmaja ¢ H0I0M), IPOBEIEHNE IPAKTUUECKON padOThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun

Brruucnenust mo ypaBHEHHI0O XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA HCXOIHOTO
BEIIECTBA WM MPOJYKTa PEaKIMH 1O U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB MJIU TIPOTyKTOB PEAKIINN).

A30TCoaepKalne OPraHndecKue coeTnHeHsI

Amunvl. Memunamun u amuiuu. cocmas, cmpoenue, @uzuyecKue U XUMUYecKue Cceoucmeda
(copenue, 83aumooeticmaue ¢ 000U U KUCTIOMAMU,).

AMHHOKHCIIOTHl Kak aM(OTepHble OpraHmdyeckue coenuHeHHs. Dusznueckue U XUMHUYECKHE
CBOICTBA aMUHOKHCIIOT (Ha TIpUMepe TINIKHA). bruonornueckoe 3HaYeHNEeaMUHOKHACIIOT. [lenTr sl

benku kak mNpUpOAHBIE BBICOKOMOJEKYISApPHBIE coeauHeHus. llepBuyHas, BTOpUYHAS W
TpeTUYHas CTPyKTypa OenkoB. XHMHYECKHE CBOIlCTBa OENKOB: THIPOJIN3, JI€HATyparus,
KaueCTBEHHbIE PEaKIIMH Ha OEJIKH.

JKcnepuMeHTATbHbIE METO/IbI H3yYeHH sl BelIeCTB U UX NMpeBpalleHuil
HaGmronenne w ommcaHue JEMOHCTPAlIMOHHBIX — OIBITOB:  JIGHATypamus  OElIKOB TP

7
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HArpeBaHUU, [IBETHBIC PEAKIIMU OCIIKOB.

BbicokoMos1eKyIsIpHBbIE COeIMHEHUSI

OCHOBHBIC TIOHSATUS XHMHHU BBICOKOMOJICKYJISIDHBIX ~COCIUHCHUN: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIICHb IMOJUMEPHU3AINH, CPEIHss MOJICKyJsipHas Macca. OCHOBHBIE METOJIbI
CUHTE3a BRICOKOMOJIEKYJISIPHBIX COCTUHEHUN — TOTUMEPHU3AIIHS U MTOJIMKOHICHCAIIHS.

IInacmmaccol (noausmuien, ROAUNPONUNEH, NOJUBUHUIXIOPUO, noaucmupon). Hamypanvhulii u
cunmemuuecKkue Kayuyku (6ymaoueHosbvlil, XJ10pOnpeHo8blll U U30NPeHOo8blll). Bonokna: namypanbhbie
(x10n0K, wepcmob, WENK), UCKYCCMEeHHble (ayemamuoe 80J10KHO, BUCK03a), cunmemuyeckue (Kanpou u
J1a8CaH,).

3KCHepHMeHTaJILHbIe METOAbI U3YUYCHHUSA BCIHECCTB U UX npeBpameHm”d
O3HaKOMJICHHE C 06p33L[aMI/I IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4YKOB.

MexnpeaMeTHbIe CBA3U

Peanuzanus MexnpeaMETHBIX CBA3€H MNpU H3YyYEeHUUM opraHudyecko xumuuB 10 kiacce
OCYIIECTBIISICTCS YepPe3 MCIOJIb30BAaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMOHSATHH, TaK M TIOHSATHUH,
SBJISIOIIMXCS CACTEMHBIMU JJIS1 OTAEJBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA.

OOmue ecrecTBEHHO-HAYYHBIC TMMOHSATHS: SIBJICHUE, HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHajgu3, CHUHTE3, Kiaccu(ukanus, TMNepUOAUYHOCTh, HAOIIOJEHUE, HU3MEPEHHE, HKCIICPUMEHT,
MOJEIUPOBAHUE.

®dusuka: MaTepus, SJHEprus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPTETUUECKHI YPOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHHE BEIIeCTBa, (PU3NUECKHUE BETMUYUHBI U €AMHUIIBI UX
WU3MEPEHUS.

buonorus: KJIETKa,  OpraHu3M, o6uocdepa, oOMEH  BEHIECTB B  OpraHU3ME,
dboTocuHTE3, OMOIOTUYECKH aKTUBHBIE BelllecTBa (OENIKH, yTIEBOIbI, >KUPBL, (PepMEHTHI).

l'eorpadus: MuHepanbl, TOpHbIE  TOPOJBI,  TOJIE3HBIE  HCKOMAaeMble,  TOIUIMBO,
pecypchl.

Texnomorus: MUIICBBIC ITPOAYKTBI, OCHOBBI pAllTMOHAJIBHOI'O IIMTaHUS, MOIOIIUEC CPCACTBA,
JICKAPCTBCHHLIC U KOCMETHYCCKUC MTPETIapaThbl, MAaTCPHAJIbI U3 UCKYCCTBCHHBIXW CUHTECTUYCCKUX
BOJIOKOH.

11 KJIACC

Teopernyeckue 0CHOBbI XMMUU
Tema 1. MeToabl no3Hanusa B xumum (1 yac)
HayuHble MeTObI TO3HAHUS BEIIECTB M XUMUYECKUX SIBJICHUN. POJIb SKCIIEpUMEHTA U TEOPUU B XUMUHU.
Mooenuposarnue xumuyeckux npoyeccos.

Jemoncmpayuu

AHaJIN3 U CHHTE3 XUMUYECKHUX BEIIECTB.

Tema 2. Ba:kneiimue XuMu4ecKkue NOHATHS U 3aKOHBI (3 yaca).

Atom. XuMnueckuil 3neMeHT. M30Tonbl U MPOCTHIE U CII0KHBIE BEIIECTBA.

3aKOH COXpaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS W INPEBPALICHUS JHEPIUH IMPH XUMHYECKHUX
peakuMsaX, 3aKOH IIOCTOSIHCTBA COCTaBa. BelecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJIIPHOIO CTPOCHHUS.
KauecTBeHHLIN U KOJIMYECTBEHHBINA COCTAaB BEIIECTBA.

Tema 3. [lepuoanyecknii 3aK0H M NEPHOANYECKAS CHCTEMA XUMHUYECKHUX 3JICMEHTOB

J.N.MeHeneeBa Ha OCHOBE YYEHHS O CTPOEHHH aTOMOB (5 4yacoB).

ATOMHBIC OpOWMTANM. DJNEKTPOHHAS KJIacCHU(pHUKAIMS 3IeMeHTOB (S-, P- azemenmol). Ocobennocmu
cmpoenus dJIeKMPOHHbIX 000J04eK amoMo8 nepexooHvix saemenmos. llepuonndyeckuil 3akoH H
MepUOINYECcKasl CUCTeMa XUMUYECKUX 3yieMeHToB J[.M.MenneneeBa, nx MUPOBO33PEHUECKOE U HAYUHOE
3HAuYEHHE.

Ilonoxenue B HCpI/IOI(I/I‘{eCKOﬁ CHUCTEMEC XHMHUYCCKHUX JJICMCHTOB I[.I/I.MeHI[eneeBa BOOOpoOaa,
JJAHTAaHOU 0B, AKTUHOU OB U UCKYCCTBCHHO ITOJIYUYCHHBIX 3JICMCHTOB.
BaneHTHOCT XUMHYECKHUX IJIEMEHTOB. Hepno;[quCKoe HU3MCHCHUC BAJICHTHOCTH U Pa3MCPOB aTOMOB.

8
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Pacuemmnvie 3a0auu. Boviuucienus maccel, 06vema uiu KOIUYecmsed eewecmed no u3eecmHou macce,
00veMy UMU KOMUHeCmsy 6euwecmsea O0O0HO20 U3 GCMYNUBWIUX 6 peakyuio uid NOIYHUBUIUXCS 8
pe3yibmame peaxkyuu.

Tema 4. Ctpoenue Bemectna (10 yaco).
Xumuueckasi CBsi3b. Buapl ¥ MexaHuU3Mbl 00pa3oBaHUs XUMHUYECKOW cBsizu. Enunas mnpupona
XUMHYECKUX CBS3EM.

HNonnas cBsa3p. Karnonel u aHuonbl. KoBajneHTHas CBA3b, €€ PAa3sHOBUIHOCTH M MEXaHU3MBbI
00pa3oBaHus. DIEKTPOOTPULATENLHOCTh. CTENeHb OKUCIEHUS XUMUYECKUX IEMEHTOB. MeTanueckas
CBsI3b. BoOopoonas ceasw, e€ ponb 6 gopmuposanuu cmpykmyp ouonoaumepos. Ilpocmpancmeenmoe
cmpoeHue MoNeKyl HeOP2AHUYECKUX U OPSAHUYECKUX BeUjeCms

Kpucrannuyeckue pemerku.

[TprunHBl MHOTOOOpA3usl BEIIECTB: N30MEPHSI, TOMOJIOTHSI, aJUTIOTPOIIHS.

Hucnepcubie cuctembl. Mctuaable pacTBOphl. CrmoCOOBI BBIPOKEHUS KOHIEHTPAIMU PACTBOPOB:
MaccoBasi JOJs PACTBOPCHHOTO BEIECTBA, MOJAPHAs KOHyenmpayus. I[lowsmue o konnoudax u ux
3HaueHue (30U, 2enu).

Ilpakmuueckas paboma. [Ipucomosnenue pacmeopos ¢ 3a0aHHOU MOAAPHOU KOHYEHMPAYUel.
Pacuemnvie 3a0auu. Boiyucienue maccwl (konuuecmea sewjecmea, 00vema) npooykKma peakyuu, eciu
07151 €20 NOAYUeHUsi OaH PACMBOP C ONPEOeleHHOU MACCOBOU Q0ell UCXOOHO20 8eljecmad.
Koumpons 3nanuii.
Tema 5. Xumunueckue peakuuu (14 yacos).
Knaccugukaiuss XUMUYECKUX PEaKIMii B HEOPraHUYECKOH M OPraHWYECKOH XUMHUHM IO Pa3IMYHBIM

npusHakaM. OCOOEHHOCTH peaklMii B OpraHM4eCcKON XUMHUHU.

CKOpOCTb peakiiy, €€ 3aBUCHUMOCTb OT pa3lIM4HbIX (DaKTOpOB. 3aKOH JEHCTBYIOIMX Macc. DHeprus
aktuBauu. Kartanm3 wu  kxarammszaropel. [IpencraBmenne o ¢depMeHTax, Kak OHOJOrMYECKUX
KaTajmzaropax OelkoBod mpupojbsl. OOpaTUMOCTh peakiuil. XMMHUYEeCKOe paBHOBECHE U CHOCOOBI €ro
cmemtenus. [Ipunnun Jle Ilarense.. [Ipon3BoacTBO cepHO KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

OnexkTponuTtuyeckas aucconuanus. CuibHble U ciaOble AJIEKTPOJUTHL. Peakuuum MOHHOrO oOMeHa B
BOJHBIX pacTBopax. Cpela BOAHBIX pacTBOPOB: KHCJAs, HEWTpasibHas, MLIeno4YHas. Bonopoanblit
nokasarenb (pH) pacmeopa. TennoBoit 3(pdext xumuyeckoi peakuuu. ['MaApoiIM3 HEOPraHWYECKUX U
OpraHMYECKUX cOoeqUHEHHH. OKHUCINTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLUU. DIeKMpoIu3 pacmeopos u
pacniaagos. IlpakTnueckoe NIPUMEHEHHUE MIEKTPOIIN3A.

Jlabopamophule onvimut.

Onpedenenue xapaxmepa cpeobl pacmeopa ¢ HOMOWbIO YHUBEPCATbHO20 UHOUKAMOPA.

IIpogedenue peakyuii UOHHO20 0OMEHA 01 XAPAKMEPUCMUKU CEOUICIE INEeKMPOTUMOS.

Ilpakmuueckaa  paboma. Bnusnue  paziuuyHvlx — Pakmopos Ha  CKOPOCMb  XUMUYECKOU
peaxyuu.Pacuemnvle 3a0ayu. Beiuucienus maccul (Koauvecmea sewecmaa, 06vema) npooykma peakyuu,
eciu U38eCmMHA MACCa UCXOOHO20 BeUjeCmaa, co0epacauyeco onpeoeseHHyro 00110 npumecell.

Konmponws 3uanuii.
Heopranuyeckasi Xumus
Tema 6. Metaibl (18 yacos).
Knaccudukanus HeopraHMueckix coeIMHEeHNH. XMMHUYecKre CBOMCTBAa OCHOBHBIX KJIacCOB
HEOPraHUYECKUX COETMHEHUH.
[TonoxeHne MeTauIoB B MEPUOANYECKON cucTemMe XuMuueckux snemeHToB J[.M.MenneneeBa. Obuue
CBOICTBa METAJUIOB. DJIEKTPOXMMHUYECKUHN pPsii HampspkeHui metayuioB. OOmMe crnocoObl MOTy4YeHUs
METaJUIOB. DJIEKTPOJIU3 PACTBOPOB M pacIuiaBoB. [lowsmue o kopposuu memannos. Cnocobvi 3auumol
om Koppo3uu.
0O0630p MeTaJIOB TIaBHBIX MOATPYMI (A-TPYII) NEPUOANYECKON CUCTEMBI XUMHUYECKUX 3JIEMEHTOB.
O630p mertamuioB nobouynsix noxarpynn (b-rpynm) nepuonudeckoil CHCTEMbl XMMHUYECKHUX AJIEMEHTOB
(Menb, IUHK, TUTaH, XPOM, JKeJIe30, HUKETb, [UIATHHA).
CrnnaBel MeTaiioB.OKCUABI M TUAPOKCUIBI METAIIIIOB.

Jlabopamopnvie onvimul. Bzaumooelicmeue yunka u ceneza ¢ pacmeopamu KUCIOmM U wenoyell.
3Haxkomcmeo ¢ obpazyamu Memanios u ux pyoamu (paboma ¢ KOJIIeKYusmu,).

Pacuemnvie 3a0auu. Pacuemvl no xumuyeckum ypasHeHUsM, C8A3AHHbIE C MACCOBOU 00Jell 8blX00d
NPOOYKmMa peakyuu 0m meopemuiecku 603MONCHOZO0.

Konmponws 3uanuii.
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Tema 7. Hemerajuibl (7 4acoB).

O0630p cBoiicTB HeMeTauI0B. OKHCIUTEIHHO — BOCCTAHOBUTENBHBIE CBOMCTBA THUIIMYHBIX HEMETAJIIOB
(Ha mpuMepe BOAOpOJa, KUCIOPO/Ia, FaJIOTeHOB U cepbl). OKCHIBI HEMETAIJIOB U KUCJIOPOACOAEpKAIINe
KUCIOTE. Bogopoaubie coenquHeHns HemeTawioB. OOIMIasi XapaKTepUCTHKA MOATPYIIEI TAJIOTCHOB (OT
¢dTopa 10 noaa). biaropoaHsle rassi.

Jlabopamophvie onvimul.

3naxkomcmeo ¢ obpazyamu Hememaiios u ux NPUPOOHLIMU COCOUHEHUAMU (PAOOMA C KOJIEKYUAMU).

Pacnosnasanue xnopuoos u cyrogpamos.

Konmpone 3uanuil.
Tema 8. JkcnnepuMeHTAIbHbIE OCHOBBI XUMMH (5 YyacoB)
[IpaBuna 6e3omacHocTu mpu paboOTe C €IKUMH, TOPIOYMMHU M TOKCHUYHBIME BemiectBamu. [IpoBeneHue
XUMHYECKMX peakuuid B pacTBopax. [IpoBeneHume XUMHUYECKMX peaklMil MpU HarpeBaHUU.
KauecTBeHHBIM U KOJMYECTBEHHBINM aHanu3 BemecTB. OmnpenencHue xapakrepa cpeisl. MHaMkatopsl.
KauecTBeHHbIE peaKIMM HA HEOPraHMYECKHE BELIECTBA M HMOHBI, OTIEIbHBIE KJIACChl OPraHMYECKUX
COCIMHEHU.
Ilpaxmuueckas paboma. Perienne sKcriepuMEeHTaIbHBIX 337a4 110 HEOPTraHUYECKON XUMUHU.
Ilpaxmuueckas paboma. Penenne SKCIIEPUMEHTATBHBIX 33124 TI0 OPTaHHYECKON XUMUH.
Ilpaxmuueckas paboma. Penienne npakTHYECKUX pacYETHBIX 3a/1a4.
Ilpakxmuueckas paboma. llonydenue, coOupanue u pacro3HaBaHUE Ta30B.
Tema 9. XuMus u ;ku3Hb (5 4acoB)
Xumus U 310poBbe. Jlekapcmaa, hepmenmul, BUMAMUHDL, 2OPMOHbL, MUHEPAIbHble 600bl. [Ipobremul,
CBA3aHHble C NPUMEHEeHUeM JIeKapCmeEeHHbIX npenapamos. Xumus u nuwa. Kanopuiinocme dcupos,
0enKo8 u y2ne6o0os.
Xumus 6 nosceonesnou xcusnu. Mowwue u uucmawue cpeocmea. Ilpasuna 6ezonacHoil pabomsi co
cpedcmeamu 661Mo8oU Xumuu. Xumuyeckue 6euwiecmsa KaKk cmpoumenbHvle U N00e10YHble MAmepudbl.
Bewecmea, ucnonvszyemvle 6 nonucpaguu, H#CUBONUCU, CKYIbNMYpPe, ApXumeKmype.
OO01mure TpeaCTaBICHNUsS O MPOMBIIUICHHBIX CIIOCO0aX MOMYYCHHS XUMHUYECKHX BEIICCTB (HA TMpUMEpe
MIPOU3BOJICTBA CEPHOU KHCIIOTHI).
XUMHUECKOE 3arps3HEHHE OKpYXKAloImed Ccpeasl W ero TOCHEACTBHA. bwvimosas xumuueckas
2PAMOMHOCb.

Me:xnpeamerHblie CBA3U

Peanuzanus MEXIpeaIMETHBIX CBsA3eH NpU M3ydeHUM oOuiell U HeopraHumdeckoil xumuu B 11
KJIacCe OCYULIECTBJIAETCS 4epe3 UCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO- HAYYHBIX MOHITHM, Tak U
HOHSITI/II\/'I, ABJIIIOINUXCSA CUCTEMHBIMU JIA OTACJIBHBIX MMPEAMETOB CCTCCTBECHHO-HAYYHOI'O IIUKJIA.

OOmme ecTecTBEHHO-HAy4YHbIC TOHSTHS: HAy4YHBIH (PakT, TUIOTE3a, 3aKOH, TEOpHs, aHAJIN3,
CHHTE3, KJIacCU(UKaLKs, NEPUOJIUIHOCTb, HAOIIOJCHNE, IKCIIEPUMEHT, MOJEIIMPOBAaHIE, U3MEPEHHUE,
SIBJIICHHE.

®usnka: Marepus, DJHEprus, Macca, aToM, DOJIEKTPOH, IIPOTOH, HEUTPOH, HOH, W30TOIl,
pPaMOaKTUBHOCTb, MOJIEKYJA, SHEPreTUUECKUI YpPOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOe

COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIMUMHBI U €IMHUIIBI UX U3MEPEHHS], CKOPOCTb.

buonorus: kietka, opraHusM, sKocucTema, 0uochepa, Makpo- U MUKPOIJIEMEHThI, BUTAMUHBI,
00OMeH BelIeCcTB B OpraHU3Me.

I'eorpadus: MuHepanbl, FOPHBIE TOPO/Ibl, OJIE3HbIE HCKOMIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonmornusl: XUMHUUYECKAs MNPOMBIININICHHOCTh, MCTAJIypTrHs, IHIPOU3BOJACTBO CTPOUTCIBHBIX
MaTepHaloB, CEIbCKOXO03SHCTBEHHOE TIPOM3BOJICTBO, IMHIIEBAs TPOMBIIIUIEHHOCTH, (papMarieBTH4ecKast
IMPOMBIINIJICHHOCTH, IIPOMU3BOJACTBO KOCMETHUUYCCKHX IIPE€IIapaToB, MNPOU3BOACTBO KOHCTPYKIHOHHBIX
MaTCpHraJIOB, SJICKTPOHHAA MPOMBINIJICHHOCTE, HAHOTCXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHUHA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBimuBaeT TpeOOBAHMS K pe3yibTaTaM OCBOCHHUS O0YyYarOUUMHUCS IPOrpamMm
cpeanero oobmero oOpa3oBaHus (JIMYHOCTHBIM, METalpEeIMETHBIM U HIpeaMeTHbiM). Hayuno-
METOJIUYECKOW OCHOBOMW ISl Pa3pabOTKH IUIAHUPYEMBIX PE3yIbTaTOB OCBOCHHS MPOTPaMM CPETHETO
o011ero o0pa3oBaHus ABISETCS CUCTEMHO- NEATEIbHOCTHBINA MOIXO/.

B cooTBercTBUHM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeaMeTa «XHMHs» Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs BBIICICHBI
CJEIYIOIINE COCTABISIOIINE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKOW TpakJIaHCKOM HJEHTUYHOCTH — TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEEIICHHIO;

HaJIMYMe MOTUBAIUU K 00yUYEHUIO;

L[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JUYHOCTH Ha OCHOBE KIFOYEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPaJAULIUN Oa30BON HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYalOmMXCsi PYKOBOJCTBOBAaThCSI B CBOEH JIEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMU, IPUCYIIUMHU LIETTOCTHOM CUCTEMEXUMHUYECKOT0 00pPa30BaHMUS;

HaJIM4Yue MPAaBOCO3HAHMS SKOJIOTHUYECKON KYyIbTYphl U CIOCOOHOCTH CTaBUTH L€ U CTPOUTH
JKU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOECHHUS IpeaMeTa «XUMUsS» JOCTUTAIOTCS B €IMHCTBE y4eOHOH U
BOCIIUTATEIbHON JEATEIBbHOCTH B COOTBETCTBHUM C TI'yMaHUCTHYECKMMH, COLIMOKYJIBTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU I[EHHOCTSAMU U HJ€allaMd POCCUHCKOTO TPakJIaHCKOTO 0OOIIecTBa,
OPUHATBIMU B OOIECTBE HOpPMaMHM M MpPaBUIaAMH IOBEIEHHUS, CIIOCOOCTBYIOIIMMM IpOIEccaM
CaMOIIO3HaHUsl, CAMOPa3BUTHS U HPABCTBEHHOI'O CTAHOBJIEHUS JINYHOCTU O0yYatOIIUXCSl.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUSI MpeaMeTa « XUMHsD OTPakaroT cHOPMHUPOBAHHOCTH OIBITA
MO3HABATEIIbHON M NPAKTHUUECKON JeATENbHOCTH O0O0yYarolMXcsi M0 pealu3allud TPUHATHIX B
oO11ecTBe EHHOCTEN, B TOM UHCJIE B YaCTHU:

1) rPa’*KJAaHCKOr0 BOCIIMTAHUSA

OCO3HaHHUs OOYYaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKeHUS K
3aKOHY U NIPaBOMNOPSAJIKY;

MPEJICTAaBICHUSI O COIMAIBHBIX HOPMAaxX MW TMpaBWIIaX MEXKINYHOCTHBIX OTHOIICHHWHA B
KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENHHOCTH MPH CO3JAaHUU YYEOHBIX MPOEKTOB,
pEIICHNH YUYeOHBIX U TTO3HABATEIBHBIX 3a7a4, BHITOTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apryMEHThI IPYTUX MpU
aHaJM3e pa3IMYHbIX BUJOB YUEOHOH NesATeTbHOCTH;

2) HNATPHOTHYECKOT0 BOCIUTAHMS

IHEHHOCTHOI'O OTHOMICHUSA K HCTOPUUICCKOMY U HAYYHOMY HACJICOHUIO OTECUYCCTBCHHOM XHUMUU,

YBa)XCHHA K MPOLECCCY TBOPUCCTBA B obiactu TCOpPHUU U MPAKTUYCCKOI'O IMPUMCHCHUA XHUMUH,
OCO3HAaHHUA TOTO, YTO AOCTHMIKCHHA HAYKH €CTh PE3YyJbTaT IJIHUTCIbHBIX Ha6J'IIO}1€HI/II\/’I, KpPOIOTJIUBBIX
SKCIICPUMCHTAJIBHBIX ITOMCKOB, TIOCTOAHHOI'O TPpyaa y‘—IéHI)IX " IPaKTHUKOB,

HHTEPECAa U NTO3HABATCJIBbHBIX MOTHUBOB B IIOJIYYCHUHU U IMOCICAYIOINIEM aHAIN3C I/IH(i)OpMaHI/II/I (o)
NEPpCAOBBIX JOCTUKCHUAX COBpeMCHHOﬁ OTE€YECTBEHHOM XHUMMHU,

3) 1yX0BHO-HPaBCTBEHHOI0 BOCTIHTAHMS:
11
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HPaBCTBCHHOI'O CO3HAHUA, STUYCCKOT'O MOBCACHUSA,

CIIOCOOHOCTH OLCHUMBAaTh CHUTyallMH, CBA3aHHBIC C XHMHWYCCKHMMU SABJICHUAMU,U IIPUHUMATH
OCO3HAHHBIC PCIICHUA, OPUCHTHUPYACH HAa MOPAJIbHO-HPAaBCTBCHHBIC HOPMbBIU ICHHOCTH,

TOTOBHOCTH OII€HUBATh CBOE IOBCACHHUE MW TIIOCTYIIKHM CBOHMX TOBapI/IH_Ieﬁ C HOSI/IHI/II‘/'I
HPAaBCTBCHHLIX U ITPABOBLIX HOPM U OCO3HAHUC HOCJICIICTBPIIZ OTUX ITOCTYIIKOB;

4) popMupoBaHus KYJIbLTYpPbI 310POBbSI:

MOHMMaHMs LEHHOCTeH 370poBOr0 u Oe3omacHOro oOpasa JKU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOUIEHUS K COOCTBEHHOMY (PH3MUECKOMY H IICHXHUECKOMY 370POBbIO;

co0uroIeHHs TTpaBuil 0€30MacHOr0 0OpaIleH s ¢ BEIIECTBAMH B OBITY, TOBCEHEBHOM KU3HU U B
TPYAOBOM AEATEIBHOCTH;

MOHUMAHUS LICHHOCTHU MPAaBWJI WHAWBUIYaJIbHOTO U KOJUICKTHBHOTO 0E30IIaCHOTO TOBE/ICHHS B
CUTYyalUsIX, YIPOKAOIIMX 3I0POBBIO U KH3HHU JIIOJICH;

OCO3HaHMs TOCICACTBUH M HENPUATUS BPEAHBIX TPHUBBIYEK (YHOTPEOJCHUS AJIKOTOIs,
HApKOTUKOB, KypeHHs);

5) TpynoBoro BocnuTanus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B yU4E€OHO-UCCIIC0BATEIHCKOM ACITETLHOCTH,00IIECTBCHHO
MIOJIC3HOM, TBOPUYECKOW U IPYTHX BHJAX JICATCILHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYaCTHE B PEIICHUHM TMPAKTUYCCKUX 3a/a4 COIUAIbLHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

UHTEpeca K  TPaKTUYECKOMY U3YYCHUIO npodeccuit Pa3InIHOTO pona,
B TOM YHMCJIC HA OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHH 110 XHUMUHU;

YBAKEHUS K TPYAY, JHOJM TPYJa U Pe3yJIbTaTaM TPYAOBOM AEATENbHOCTH; TOTOBHOCTH K

OCO3HAaHHOMY BBIOOpPY MHAMBUAYAIbHON TPAaeKTOpUU 0Opa3oBaHMs,
Oynymedt mpodeccuu M peanu3aliil COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) sK0/I0rHUECcKOro BOCHIHUTAHMS:

9KOJIOTMUECKH 1IeJIECOO0Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHUKY CYIIECTBOBaHUS
JKH3HH Ha 3emie;

MOHMMaHMs TJ00AJIbHOTO XapakTepa HKOJOTMYECKUX MpoOIeM, BIUSHUS HKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJIHON U COLMAIIBHOU CpPEbI;

OCO3HaHMA HEOOXOJMMOCTH HCIIOJIb30BAaHUS JOCTMDKEHUN XUMHM JUIS pELICHUs BOIPOCOB
PalMOHAIBHOTO MPUPOIONIOIB30BAHNS;

AKTHUBHOT'O HENPUATHS NEHUCTBUN, IPUHOCAIIMX BPEI OKPYKAOIIEH NPUPOIHON cpele, YMEHUs
IPOTHO3UPOBATh HEOJArOMpPUSATHBIE 3KOJIOIMYECKHE IOCIEACTBUS MPEANPUHUMAEMBIX JIEHCTBUHA U
IIpeoTBpaliaTh UXx;

HaJu4us Pa3BUTOTO SKOJIOTMYECKOTO  MBINUICHHS, OSKOJOTHYECKOW KyJIbTYpbI, OIBITA
JIeATEIbHOCTH YKOJIOTUYECKON HAIIPABIEHHOCTH, YMEHUS PYKOBOACTBOBATLCSA UMH B II03HABATEIbHOM,
KOMMYHUKAaTUBHOH U COLIMAIBHOM TNpPaKTHUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO NPOTHUBOCTOSTH
U7E0JI0run XeMopoouu;

7) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYKH U OOILECTBEHHOM MPaKTHUKH;

MOHUMaHUs CcHenupUKd XUMHUUM Kak HayKH, OCO3HaHHUA €€ poiau B (HOpMHpPOBaAHHUH
pPalMOHAIBHOTO  HAyYHOI'O  MBIIIJICHUS, CO3J1aHUU LIEJIOCTHOTO IpeJCTaBIeHUs 00
OKpPY’KaIOIIEM MUPE KaK O €AMHCTBE IIPUPOBI U YEIOBEKA, B IO3HAHUM IIPUPOJIHBIX 3aKOHOMEPHOCTEMN
U pelIeHUN MpodJieM COXpaHEHUsI IPUPOAHOTO PAaBHOBECHS,;

yOSKIEHHOCTH B 0CO0OM 3HAYUMOCTH XHWMHUU JUISI COBPEMEHHOW IMBWIM3AIMU: B €&
12
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TYMaHHCTUYECKOH HAINpaBI€HHOCTH W BAXXHOM pOJIM B CO3AaHMM HOBOHM 0a3bl MaTepHalIbHON
KYJIbTYpBl, PELUICHUH TJIOOAJIbHBIX IPOOJIEM YCTOMYMBOTO pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBO,
SHEpPreTU4ecKoi, MUIIEBOM M HKOJOTMYECKOM Oe30MacHOCTH, B Pa3BUTHH MEIULMHBI, 00eCIeUeHUN
YCIOBHUH YCIIEIIHOTO TPYAA U 3KOJOIMUECKUKOM(DOPTHON KHU3HU KaXKA0I0 WieHa 00IEeCTBa;

€CTECTBEHHO-HAyYHON I'PAMOTHOCTH: IIOHUMaHUs CYIIHOCTH METOJOB ITIO3HAHHUS, UCII0JIb3yEMBIX
B ECTECTBEHHBIX HayKax, CIIOCOOHOCTHM HCIOJb30BaTh II0JIydaeMble 3HAHUS [ aHajlu3a U
OOBSICHEHUS SBJICHUH OKPY)KAIOLIEr0 MUpAa U IPOUCXOASIIMX B HEM H3MEHEHMH, YMEHHs JeNaTh
000CHOBaHHBIE 3aKJIFOUEHHS] HA OCHOBE HAay4YHBIX ()AaKTOB M MMEIOLIUXCS JaHHBIX C LEJIbIO MOIy4YEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XMMUYECKHE 3HAHMA Ul pelleHus npolieM B
peabHBIX )KU3HEHHBIX CUTYaLUsX;

MHTEpEeca K MO3HAHUIO U UCCIIE0BATENbCKON S TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHUIO, K AKTHBHOMY
HOJYYEHHIO HOBBIX 3HAHUI 110 XUMHU B COOTBETCTBUH € )KM3HEHHBIMU IIOTPEOHOCTIMU;

HHTepeca K 0COOEHHOCTSAM Tpy/Jla B pa3inuHbIX chepax npodeccuoHanbHOM e TeIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbie pe3yabTaThl OCBOCHHUS ydeOHOro mpeaMeTa «XHUMHEs» Ha yPOBHE CPEIHEro
0011ero 00pa3oBaHUs BKIFOYAOT:

3HaYMMbIC JUII  (OPMHPOBAHUS  MHPOBO33PEHHUS  OOYYAIOIIUXCS MEKIAUCIUIUIMHAPHBIC
(MeXmpeaMeTHbIC) OOIEHAYYHbIC MMOHITHS, OTPAKAIOIIME LEIOCTHOCTh HAyYHOW KapTHHBI MUpa U
crielupuKy METOJOB IO3HAHHS, HCIOJB3YEMbIX B €CTECTBCHHBIX HaykKax (Marepusi, BEIIECTBO,
SHEprusi, SBJCHUE, MPOIIECC, CHCTEMa, HAYYHBINA (aKT, MPUHIIKI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpusi, UCCIICIOBaHUE, HAOIIIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHUE);

yHHBEpcalibHbIe Yy4eOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISTHBHBIC),
obecrieunBaroimue (HopMUpOBaHKE (YHKIIMOHATIHHON TI'PAMOTHOCTH W COIMAIBHONW KOMIETCHIIUH
00y4aromuxcs;

CIIOCOOHOCTh 00yYaroIHIXCsI UCII0JIb30BATh OCBOCHHBIE MEKTUCIUTUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHHBEpCAIbHbIC YueOHbIC ACHCTBUS B MO3HABATCILHOW M COI[MAIBLHOMN
NPaKTHKE.

MertanpeaMeTHbIe  pe3yJIbTaThl  OTPAKAIOT  OBJAJCHHUEC  YHHBEPCAIBHBIMH  YYEOHBIMHU
M03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJISTUBHBIMU JCHCTBUSIMH.

ITo3HaBaTe/IbHbIEe YHHBepcaibHble y4eOHbIe AeliCcTBUS
Ba3oBble jiornueckue qecTBU:

CaMOCTOSITENILHO ~ (OPMYJIMpPOBATh M aKTyalu3UpoBaTh IMpoOJeMy, BCECTODOHHE €€
paccMaTpUBaTh;

OIIPEAEIATD LENN ACSITEIbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUH UX JOCTUKEHHS, COOTHOCUTh
pE3yJIbTAThI JEATENIBHOCTH € TIOCTABIEHHBIMU LENSMY;

MCIOJIb30BaTh IPU OCBOCHUH 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJIEHHS — BBIIENAThXapaKTEPHbIE
IIPU3HAKU MOHATUN U YCTAHABIMBATh UX B3aUMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIINE TIOHATHUS IS
00BsICHEHUS OTIENbHBIX ()AaKTOB U SIBJICHMUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KJIacCU(UKALIUY BEUIECTB U XMMHUUECKHUX PEaKIi;

YCTaHABJIMBATh MPUYUHHO-CJIEICTBEHHbIE CBSI3M MEXIY H3y4aeMbIMU SIBICHUSMU;

CTPOUTH JIOTMUECKUE PACCYXIEHUSA (MHIOYKTHBHBIE, ACTYyKTUBHBIE, 110 AHAJIOTMH), BBIABIATH
3aKOHOMEPHOCTH UM TPOTHUBOPEUUS B pAcCCMaTPUBAEMBIX SIBICHUSAX, (POPMYIMpPOBATH BBIBOABI U
3aKIIIOYEHHUS;

IPUMEHSATh B IMpOIlecce IO3HAHUS, HCIOJb3yeMble B XUMHH CHUMBOJMYECKHE (3HAKOBBIC)
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MOJIeH, TPeoOpa3oBhIBATh MOJCIBHBIC TPEICTABICHUS — XUMHYECKHH 3HAK (CHMBOJI) DJIEMEHTA,
XuMuueckass ¢Gopmylia, ypaBHEHHE XUMHUYECKOW peakuuu — TpU peUIeHUH Y4YeOHBIX
MIO3HABATEIBHBIX U IMPAKTHYECKUX 3a/]ad, MPUMEHSATHh Ha3BaHHbIE MOJIEIbHBIE IMPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYAEMBbIX BEILIECTB U XUMUUYECKHUX PEAKIIUM.

Ba3oBble ucciienoBaTeIbCKUe T1eiiCTBUS:

BJIaACTb OCHOBAMU MCTOJI0B HAYHYHOI'O ITIO3HAHUA BEIICCTB U XUMHWYCCKUX peaKHHﬁ;
q)OpMy.HI/IpOBaTb OeJIn U 3a4a49u UCCIICA0BaHUA, HCITOJIb30BATh IIOCTABJIICHHBIC U CAMOCTOATCIIbHO
c(OpMyIHpPOBAHHBIE BOIPOCH B KAUYECTBE MHCTPYMEHTA MO3HAHUS MOCHOBBI Ui (DOPMUPOBAHHS
TUIOTE3bl 1O MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBbIX
CYXICHUN;

BJIaJIETh HABBIKAMU  CaMOCTOSITENIbHOTO IUIAHUPOBAHUA U MPOBEICHUS  YUYEHHUYECKHX
SKCIIEPUMEHTOB, COBEpIICHCTBOBATh yMEHMsI HAOMIOAATh 3a XOJOM IpOIecca, CaMOCTOSTEIBHO
NPOTHO3UPOBATh €ro  pe3ylbTaT, (OpMynIupoBaTh OOOOIIEHHWS W  BBIBOJBI  OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB WCCIEAOBAHUS, COCTaBIATh OOOCHOBAaHHBIA OTYET O MPOJICTAHHON
pabore;

pUOOPETaTh OMBIT YYCHUYECKOH HMCCIIEIOBATEIBCKON W MPOCKTHOHN MESATEIBHOCTH, IPOSBISATH
CIIOCOOHOCTh M I'OTOBHOCTEH K CaMOCTOATCIIBHOMY IMOUCKY MCTOAOB PCHICHUA IMPAKTUYCCKHUX 3alad,
MPUMEHEHUIO Pa3JIMYHBIX METOJOB IMO3HAHUSI.

PatGora c undopmanmueii:

OPUEHTUPOBATHCSI B PA3IMYHBIX MCTOYHUKAX MH(POpPMALUU (HAydHO-TIONYJISipHAas JUTepaTypa
XUMHUYECKOTO  COJIEp’KaHUs, CHOpaBOYHbIE TmocoOusi, pecypcsl MHTepHera), aHaIW3UpPOBAThH
UH(POPMALIMIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHS, KDUTUYECKH OIICHUBATh €€ I0CTOBEPHOCTH
U HEIIPOTUBOPEUUBOCTB;

¢dbopMynaHpoBaTh 3ampochl M TMPUMEHATh paszIMYHble METOAbl MpH IOMCKE U O0TOOope
uH(pOopMaLu, HEOOX0IUMOM JIJIs BHITTOJIHEHUS! YUEOHBIX 3a/1a4 ONPeAeIEHHOrO TUIIA;

IpUOOpeTaTh OMNBIT MCHOJIb30BaHUS HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHMH H
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (OpMYy TMpeAcTaBiIeHUS HHPOpPMAUU (CXEMBI,
rpad UKy, 1MarpaMMbl, TaOIULbl, PUCYHKHU U IpyTHE);

UCIOJIb30BaTh HAYYHBIH SI3bIK B KaUeCTBE CPEACTBA MpPH paboTe ¢ XMMHUYECKOW HMH(pOpMaIMen:
OPUMEHSTh MEXIpEeAMETHbIE ((pU3NYecCKue W MaTeMaTHYeCKHe) 3HaKU M CHUMBOJBI, (POPMYJIBI,
ab0peBUaTypbl, HOMEHKJIATYPY;

HCII0JIb30BaTh U MPe0Opa30BhIBaTh 3HAKOBO-CHUMBOJIMUYECKHUE CPEICTBAHATIISTHOCTH.

KoMMmyHHKaTHBHBIE YHHBepcajbHble y4eOHbIe /eliCTBUSA:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOil TeMbl B XOJle JIUAIOra W/WId JUCKYCCUU,
BBICKA3bIBaTh U], (DOPMYITHPOBATH CBOU MPEATIOKEHUS OTHOCUTEIHHO BBIMOTHEHUS MTPEII0KEHHON
3a/1a4u;

BI)ICTyrIaTI) C Hpe3eHTaHI/IeI71 pe?;y.]'IBTaTOB HO3HaBaTeHBHOI>'I JCATCIIBHOCTH, nonyqume
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPHU BBHIMOJHEHUH XUMHUYECKOTO IKCIIEPUMEHTA,
MPaKTUYECKOW PabOTHI MO WCCICTOBAHUIO CBOWCTB M3yYaeMbIX BEIIECTB, peaU3aluu y4eOHOTO
mpoekta W (GOPMYJIMPOBATH BBIBOJABI IO pE3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MyTEM
COTJIACOBAHUS TTO3UIIMH B XO/€ 00CYKJIeHUsSI 1 OOMEHa MHEHUSIMH.

PeryasiTuBHble yHUBepcaJibHble y4eOHble [1eiicTBUA
CaMOCTOSITENTFHO IUIAHUPOBAaTh M OCYIIECTBISATH CBOKO IMO3HABATEIBHYIO JIESTEIBHOCTD,
ompezenss e€ LeIM M 3aJauyd, KOHTPOJIHUPOBATh W TO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
HpeI[HaFaeMBIﬁ AJIrOpUTM IICI>’ICTBHI>'I Ipu BBIIOJIHCHUHA y‘ICGHLIX 1 HuCCICAOBATCIIbBCKHUX 3a1a4,
BBIOMpaTh Hambojee 3(P(EKTUBHBI CIOCO0 WX pEImIeHUS ¢ YYETOM TOJYyYEeHHS HOBBIX 3HAHUUA O
14
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BCIICCTBAX U XUMHUYCCKUX PCAKIUAX,
OCYHICCTBIIATL CAMOKOHTPOJIb CBOCH JeITeIIFHOCTH Ha OCHOBE CaMOaHajIn3a HCaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenMerHbie  pe3ynbTaThl  OCBOGHHUS  Kypca  «OpraHumyeckas  XHMHSA»  OTPaKaloT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUN O XHMHUYECKON COCTaBJISIIONICH €CTECTBEHHO-

HAYYHOH KapTUHBI MUPA, POJIM XMMHUH B IO3HAHUH SBJICHUH NPUPOABI, B (POPMUPOBAHUN MBIIIIICHUS
KyJIbTYpbl JHYHOCTH, €€ (YHKIHOHAIBHOM TPaAaMOTHOCTH, HEOOXOIUMOM Ui  peuIeHHs
MPAKTUYECKUX 3a7ad W DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIGHHUS K CBOEMY 3I0POBBIO U
MIPUPOAHON CpEE;

BJIaACHUC CHUCTEMON XUMHWYECKHUX 3H3,HI/II>1, KOTOpass BKIIIOYACT: OCHOBOIIOJArarOmuc IOHATUSA
(XMMHUYECKMII ~ 3JIEMEHT, aToM, OJJIEKTpOHHas o00o0Jiouka aToMa, MOJIEKYyJa, BaJEHTHOCTb,
AIIEKTPOOTPHIIATEIIEHOCTh, XUMHUYECKast CBS3b, CTPYKTYpHast popmyra (pa3BEpHYTas U COKpaIIEHHAs ),
MOJIb, MOJIIpHAsI Macca, MOJIAPHBIA 00BEM, YIIIepOAHBIN CKeNeT, (PYHKIIMOHANIbHAS TPYIIa, paJuKal,
M30MEPHUsI, U30MEPBI, TOMOJIOTUYECKUH Psi, TOMOJIOTH, YIJIEBOAOPO/bl, KUCIOPOJ U a30TCOAEpIKAIINE
COCIMHEHUS, MOHOMED, TTOJIMMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHMUS ); TEOPUHU U
3aKOHBI (TEOpHUsSl CTPOCHUS OpraHuyeckux BemecTB A.M. BbyTiepoBa, 3aKOH COXpaHEHHSI MAacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMUU; MHUPOBO33PEHUECKHUE 3HAHUS, JIEKAIINE B
OCHOBE NMOHUMAaHHsI MPUYMHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBICHUN, (PAKTOIOTUYECKUE CBEACHHUS
O CBOHCTBaxX, COCTaBe, IMOJIYYCHHH M O€30IaCHOM HCIOJB30BAHUM BaXXHEHIIUX OPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUUYECKOH J1eATEIHbHOCTH YETIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBISBISATh XapaKTEpHbIC MPU3HAKU MOHITUM, yCTAHABIMBATh  HX
B3alMOCBA3b, HCII0JIb30BaTh COOTBCTCTBYIOIIHE IMOHATHA IIPU OIMMMCAHUHN COCTaBa, CTPOCHUA U
MPEBPAILICHUI OPraHUYECKUX COETMHEHUH;

c(hOpMUPOBAHHOCTD YMEHUUI HCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY I
COCTaBJICHUSI MOJIEKYJIIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpal€HHOI) (opMys OpraHMYECKUX
BCIICCTB U ypaBHCHI/Iﬁ XUMHWYCCKUX peaKHHﬁ, H3TO0TaBJIMBAaTb MOJCIIM MOJICKYJT OPraHUYCCKUX
BCIICCTB AJId MWIITIOCTpAIU UX XUMHUYCCKOI'o U IMMPOCTPAHCTBEHHOT'O CTPOCHUA

chOpMUPOBAHHOCTh YMEHUW YCTAHABIWBATH MPUHAATIE)KHOCTh HM3YYEHHBIX OpPraHMYEeCKHX
BEIIECTB 0 UX COCTaBY M CTPOEHHUIO K OINpeNelIEHHOMY KiacCy/TpyIie coeInHEeHUN

(YrneBosopobl, KUCIOPOI U a30TCOJEpIKallie COSAMHEHHs, BBICOKOMOJEKYISPHBbIE COECIUHEHUSs),
JlaBaTh UM Ha3BaHUs 1o cucteMaruueckoiiHoMerknatype (IUPAC), a Takke MpUBOIUTH TPUBHAIBHBIC
HA3BaHUSI OTJENIBbHBIX OPTaHUYECKUX BEIIECTB (ITHJICH, MPOIUIICH, alleTUIICH, STHIICHIJINKOIb, TIIUIEPHH,
denomn, popMmanbIeru, aneTanbIerua, MypaBbuHas KUCIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsI KUCIIOTA,
CTeaprHOBasi KUCIIOTA, TII0K03a, (PPYKTO3a, KpaxMa, eJUTI0I03a, TIHIINH);

c(OPMHUPOBAHHOCTh YMEHUS OMPEICIIATH BHJIBI XUMHUSCKOHN CBS3M B OPraHUICCKUX COSTMHEHHSIX
(omMHaApHBIE U KpaTHBIE);

c(hOpPMUPOBAHHOCTh YMEHUSI IPUMEHSITH MOJIOKEHUSI TEOPUN CTPOCHUS OPraHUYECKUX BEIIECTB
A.M. BytnepoBa st 00bSICHEHUS 3aBHCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS;, 3aKOH
COXPaHEHHUS MacChl BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUH XapaKTEPH30BaTh COCTAaB, CTPOCHHE, (U3MUCCKUE U XHUMHUYCCKUC
CBOWMCTBA THITMYHBIX TPEJICTABUTENICH PA3IMUHBIX KIACCOB OPraHWYECKUX BEIIeCTB (METaH, JTaH,
STHJICH, TPONWICH, aleThiieH, OyrtaaueH-1,3, mermnOyragueH- 1,3, OCH30JI, METaHOJ, 3TaHOII,
STHJICHTJINKOJb, TJIMIICPUH, (EHOJ, aleTalbJeTH], MypaBbHHAas W YKCYCHAas KHCIOTHI, TJIIOKO3a,
KpaxmaJ, IeJITI0103a, AMHHOYKCYCHAsI KUCIIOTA), WIUTFOCTPUPOBATH TCHETHUYCCKYIO CBS3h MEXKTy HUMH
YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKITNI ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (pOpMyT;

c(hOPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh HCTOYHHUKHU YTICBOJOPOMHOTO CHIPhs (HE(TH,
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MPUPOJIHBIA Ta3, Yrojb), CHOCOOBI HMX TepepaboTKM M MPAKTUYECKOE MPUMEHEHHE NPOAYKTOB
nepepadoTKy;

c(OpMUPOBAHHOCT, YMEHUI MPOBOAUTH BBIYHMCICHHUS MO XUMHUYECKHMM YypaBHEHUSIM (Macchl,
00BEMa, KOTMYECTBA HCXOTHOTO BEIIECTBA WU MPOAYKTA PEaKIMU MO0 U3BECTHBIM ~ Macce, O00bEMY,
KOJIMYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIUH);

c(hOpPMUPOBAHHOCTh YMEHUH BIIAJIETh CHUCTEMON 3HAHWUH OO0 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUSI, UCTIOJIb3YEMbIX B XUMHUU MPU U3YUCHUH BEILIECTB U XUMUUYECKHUX SIBJICHUU (HAOII0/IeHUE,
U3MEpPEHHE, IKCICPUMEHT, MOJCIUPOBAHUE), HCIOIB30BaTh CHUCTEMHbICE XMUMHUYECKHUE 3HAHUS IS
NPUHATUS PEIICHU B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX C BEUIECTBAMU U HX
IIPUMEHEHUEM;

c(hOpPMUPOBAHHOCTh YMEHUI coOiroaaTh IpaBuja  IOJIb30BAHUS XUMUYECKOU
nocy0i u 1a00paTopHBIM 000PYAOBAHUEM, a TAKXKE ITPaBUIIa 0OpallleHus C BEIECTBAMUB
COOTBETCTBHH C HHCTPYKIIMSMH MO BBIITOJIHEHHUIO TAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUI IJIAHUPOBATH U BBINOJHATH XUMUYECKUM
SKCIIEPUMEHT (MIPEeBpalleHHs] OPraHWYeCKUX BELIECTB IMPU HArpeBaHUM, IOJYYCHHE STUJICHA U
M3YYECHHE €r0 CBOMCTB, KAYECTBEHHBIC PEAKI[MU OPTaHMYECKUX BEIIECTB, NEHATypalus OCNKOB MpH
HarpeBaHUU, [BETHBIE PEaKIMH OENKOB) B COOTBETCTBUUC MPaBUIAMH TEXHUKU 0€30MaCHOCTHU MPU
oOpallleHUd ¢ BelleCTBAMU U JaO0OpPaTOpHBIM 00OPYJOBaHHMEM, TMPEACTABIATh PE3YJILTATHI
XUMHUYECKOTO JKCIepuMeHTa B (opmMe 3amucu YpaBHEHHM COOTBETCTBYIOIIUX pPEAKUUd U
(dbopMyITUpOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3YyJIbTATOB;

chOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAU3UPOBATh XUMHUYECKYI HH(OpMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nHMopmanuu, IHTEpHET U APYTUX);

c(hOpPMHUPOBAHHOCTh YMEHHI COOIOAATH MpaBUiIa YKOJIOTUYECKHU 11eIeCO00Pa3HOTOIOBEICHUS B
OBITY U TPYJIOBOW JEATENLHOCTH B LIETSAX COXPAHEHHS CBOETO 3/JI0POBbS U OKPY’KaIOILIEH MPUPOIHOM
cpenbl, OCO3HABaTh OMACHOCTb BO3JCUCTBUS HAa KUBBIE OPTraHW3MBbl ONPENEIEHHBIX OPTaHUYECKHUX
BellecTB, NnoHuMas cmbica mnokaszarens [IJIK, mosicHsaTh Ha mpumepax crnocoObl YMEHBUICHHS U
MIPEOTBPAIEHUS UX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YeJIOBEKa,;

JUISE O0YYaroIMXCcsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS: YMEHUE MPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUI;

JUTSL CIENBIX M CIHA0O0BHIAAIIMX OOY4YaIOIIMXCSA: YMEHHE HCIOJIb30BaTh PEIbe(HO TOUYECUHYIO
cucreMy obo3naueHuit JI. bpaitnst nist 3anucu XumMudeckux Gopmyi.

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4eckas XuMHUs OTPakaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUI: O XMMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-HAyYHOU
KapTUHBl MHUpPA, POJIM XHMHUU B TO3HAHUM SIBJICHUH NPUPOABI, B GOPMHUPOBAHUU MBILUICHUS U
KYJbTYpPbl JIUYHOCTH, €€ QYyHKIMOHATBHOU IPaMOTHOCTH, HEOOXOUMON ISl pEHICHUs TPAKTUYECKUX
3a]a4 U HKOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpelie;

BJIAJICHUE CUCTEMOM XUMHUYECKHUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATarOIIME IOHATHS
(XMMUYECKUI 2JIE€MEHT, aToM, W30TOI, S-, P-, d- DIEKTPOHHBIE OpPOMTANIM aTOMOB, MOH, MOJEKYIa,
MOJIb, MOJISIPHBI 00BEM, BaJICHTHOCTb, JIEKTPOOTPHUIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas
CBs3b (KOBaJICHTHAs, MOHHAs, MeTaJJIM4ecKasl, BOJOPOJHAs), KpUCTAIIMYECKas pemérka, THIIbI
XUMHYECKUX PEAKIUH, PaCTBOpP, 3JEKTPOJIUTHI, HEAIEKTPOIUTHI, JJICKTPOIUTHYECKAs TUCCOLUALNS,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW peaklUi, XMMHUUECKOE PaBHOBECUE); TEOPUH U
3aKOHBI (TEOpUS IMEKTPOIUTHUYECKON AMCCOLMalnu, nepuoanyeckuii 3akon .M. MenneneeBa, 3aKoH
COXpaHEHNsT MacChl BEUIECTB, 3aKOH COXPAaHEHWS W IIPEBPALICHUS DSHEPIMM IPU XUMHUYECKUX
pEaKIMAX), 3AKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMUHU, MUPOBO33PEHUYECKHE 3HAHNUS, JIEKaIlUe B
OCHOBE IMOHMMAaHUSI IPUIMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBIICHUH, (pakToNornyeckue CBeACHUs
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O CBOWCTBaX, COCTaBe, MOJYYCHHMH U O€30MaCHOM HCIOJb30BAHUU BAKHEHIIMX HEOPraHHMYECKUX
BELIECTB B OBITY U PAKTUYECKOM 1€ATENbHOCTH YEJI0BEKA;

Cc()OPMHUPOBAHHOCTh YMEHHUH BBISBIIATh XapaKTEPHbIC NPU3HAKU IOHATHH, yCTAaHABIUBATh  UX
B3aMMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOILIHAE MOHATHS IIPU ONMCAHUM HEOPraHWYECKUX
BEUICCTB U UX MIPEBPALLECHUN;

c(hOpMUPOBAHHOCTh yYMEHHH HCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIsi
cocTtaBieHUs (QOpMyJ BEIIECTB U ypaBHEHUH XUMHUYECKUX peaKUud, CHCTEeMaTHYECKYIO
nomenkiaarypy (IUPAC) u TpuBuaibHble Ha3BaHUSA OTACIBHBIX HCOPraHHYECKUX BEMICCTB (yrapHbIi
ra3, yriaeKUCIbId Ta3, aMMHaK, TaméHas W3BECTh, HErameéHas W3BECTh, NMHUTHEBAs COMAQ, MHPUT U
Apyrue);

c(OPMUPOBAHHOCTh YMEHHUU OTMPEICNATh BAaJCHTHOCTh U CTEIECHb OKHUCICHHUS XUMHUYECKUX
9JIEMEHTOB B COEIMHEHHUSX Pa3jIMYHOIO COCTaBa, BUJ XUMHUYECKOW CBS3U (KOBAJICHTHAs, MOHHAasi,
METAJJIMYECKasi, BOJOPOJHAS) B COCAMHCHUSAX, THIT KPHUCTAUIMYECKOW PEMIETKH KOHKPETHOTO
BelecTBa (aTOMHas, MOJICKYJISIpHAs,, HOHHAsS, METAJUTMYECKast), XapaKTep CPeIbl B BOJAHBIX PACTBOPAX
HEOPraHUYECKUX COCIMHEHUM;

c(hOpPMUPOBAHHOCTh YMEHUH YCTAaHABIMBATh MPUHAIIC)KHOCTh HEOPTAHUICCKUX BEIIECTB TI0 UX
COCTaBY K ONPEICIIEHHOMY KJIACCY/TPYIIIE COSTMHEHUH (TIPOCTHIE BEIIECTBA — METAILIBI 1 HEMETAILIIBI,
OKCHJIbl, OCHOBaHHsI, KUCIOTHI, aM(OTEPHbBIE TUIPOKCUIBI, COJIN);

chOpPMUPOBAHHOCTh YMEHUH PpPaCKpHIBAThH CMBICT MEePUOANYECKOTO 3akona JI.W.
MenneneeBa U I€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENbHYIO M MTPOTrHOCTUYECKYIO
dynxumm;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepPU30BaTh IJICKTPOHHOE CTPOCHHE ATOMOB XHUMHYECKHX
anemeHToB 1-4 mepuonoB Ilepuogmueckoil cuctembl xumuueckux snemeHtoB J[.M. Mennaeneesa,
UCIIOJB3YS TIOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTATNY,

«IHEPTEeTUYCCKUE YPOBHI», OOBICHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XUMUYECKHX JICMEHTOB
U UX COeIMHEHUH mo mepuogam u rpynmnam llepuoanyeckoil cuctemMbl XUuMUyeckux siemMentoB J[.U.
MeHpeneeBa;

c(hOpMHUPOBAHHOCTh yYMEHUN XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPTaHMYECKUX BEIISCTB Pa3IMIHBIX KIJIACCOB, IMOJATBEPIKIATh CYIICCTBOBAHHE TCHETHYECKOH
CBSI3U MEXAy  HEOpraHM4eCKHUMH BEIIECTBAMHU C TTOMOIIBI0 YPAaBHEHUN COOTBETCTBYIOIINX
XUMHUYECKHUX PEaKIIHii;

COPMUPOBAHHOCTh YMEHHUS  KIACCH(PHUIMPOBATh XUMHUYECKHE  PEAKIIUH 10 PA3ITMIHBIM
npu3HaKaM (YUCITy W COCTAaBYy PEArupyIONINX BEIIECTB, TEIIOBOMY 3(PQEeKTy peakinu, W3MEHECHHUIO
CTETeHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEaKIIUU, yUYACTHIO KaTaluu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUH COCTABISTH YPABHEHUS PEAKIUN pPa3NUYHBIX THUIIOB, TOJHBIE U
COKpaIEHHBIC YPAaBHEHHS PEaKIIUii HOHHOTO OOMEHA, YYUTHIBAs YCIOBHS, ITPH KOTOPBIX 3TH PEaKIuN
UIYT J0 KOHIIA;

c(hOpPMUPOBAHHOCTh YMEHUU MPOBOJUTH PEAKIMH, MOATBEPIKIAIONINE KAaYeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPTraHMYECKHX BEIIECTB, PACIIO3HABATH OMBITHBIM MYyTEM HOHBI, MPHUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAaX HEOPTaHUIECKUX BEIICCTB;

c(OPMHUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTH OKHCIHTEIHHO - BOCCTAHOBUTEIIBHBIX
pEaKIHii TOCPEICTBOM COCTABIICHHSI AJIEKTPOHHOTO OallaHca ATHX PeaKIliii;

c(hOPMUPOBAHHOCTh YMEHHH OOBSCHITH 3aBUCUMOCTH CKOPOCTH XHUMHYECKOW pEakiuu OT
pa3auuHbIX (AKTOPOB; XapakTep CMEIICHUS XHUMHUYECKOTO paBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aewcTus (mpurmun Jle [llatense);

chOpPMUPOBAHHOCTh YMEHHH XapaKTepHU30BaThb XUMHUYECKHE MPOLECCHI, JIEXKAIIUE B OCHOBE
MPOMBINIJICHHOTO  TOJIYYeHUsS CEPHOW  KHCIOTHI, aMMHakKa, a Takke cHOopMHUPOBAHHOCTH

npelcTaBiIeHU 00 O0OIMX HAyYHBIX MPUHIMIIAX W H3KOJOTHYECKHX MpobiieMax XHUMHUYECKOIo
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MIPOU3BOICTBA;

C(bOpMI/IpOBaHHOCTL yMeHI/Iﬁ MMPOBOAWUTDH BBIYHCJIICHHUA C UCIIOJIB30BAHUCM IMOHATHA
«MaccoBasi JI0JIsl BEIlleCTBAa B PacTBOpE», OOBEMHBIX OTHOIICHUI Ta30B MPU XUMUYECKUX pEaKLUsX,
Macchl BeLIECTBa WJIM 00bEMa ra3oB MO H3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU O0BEMY
OJIHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIUIOBOTO 3(ddekTa peakluu Ha OCHOBE 3aKOHOB
COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHUS U COXPAaHEHUSIHEPTUY;

c(hOpPMUPOBAHHOCTh YMEHUI coOiroaaTh npaBWjia  MOJIb30BAHUSA XUMHUYECKON
nocy0i u 1a00paTopHBIM 000PYAOBAHUEM, a TAKXKE ITPaBUIIa 0OpaIlleHus C BEHIECTBAMUB
COOTBETCTBHH C HHCTPYKIIUSMH I10 BBITIOJHEHHIO J1a00paTOPHBIX XUMHUUYECKHUX OTBITOB;

c(hOpPMUPOBAHHOCTh YMEHUI IUIAHUPOBAThH " BBIIIOJIHATH XUMHYECKHI
AKCIEPUMEHT (pa3yioKEeHHE MEPOKCHIAa BOJOPOJa B MPUCYTCTBUU KaTalU3aTopa, OIPEIECIIEHUE CPEIb
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBLHOTO WHIWKATOPA, BIWSHUE PA3IMYHBIX (DaKTOPOB Ha
CKOPOCTh XMMHYECKOH peakIiH, PEakiid MOHHOTO OOMEHa, KaueCTBEHHBIC peakluu Ha Cynbdar-,
Kap6OHaT- U XJIOpUA-aHUOHBI, HA KaTUOH aMMOHUS, PCHICHUC SKCIICPUMCHTAJILHBIX 3ada4 110 TEMaM
«Mertamb» 1 «HemeTamibhy)B COOTBETCTBUY C TIPABHIIAMHU TEXHUKH 0€30MTACHOCTH MPH OOPAIICHUH C
BEIIECTBAMH U JIaDOpAaTOpPHBIM  OOOPYJOBAaHUEM, TMPEJACTABIATH  PE3YJbTaThl  XUMHUYECKOTO
IKCIIEpUMEHTa B (hopMe 3allMCH YpaBHEHUH COOTBETCTBYIOIIMX PEAKIHMHA U (HOPMYITUPOBATH BBHIBOJIBI
Ha OCHOBE 3TUX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH AaHAJIM3UPOBATh XHUMHYECKYI0 HWH(POpPMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CPEJICTBA MACCOBOM KOMMYHHUKAIMK, IHTEpHET U APYTHUX);

c(hOpMHUPOBAHHOCTh YMEHHM COOIIOAATh MPaBUIIa SKOJOTHYECKH I€I1eCO00Pa3HOrOMOBEACHHS B
OBITY U TPYJOBOH JACSATEIBHOCTU B IEJISIX COXPAHEHUsSI CBOCTO 3/I0POBbSl M OKPYKAIOIICH TPUPOTHOM
Cpelbl, OCO3HAaBaTh OIACHOCTh BO3JCHCTBUS HA >KMBBIE OPraHU3Mbl OIpPEACIEHHBIX BEIIECTB,
noHumast cmbicn  mnokazarens [IJIK, mosicHATP Ha mnpuMmepax CHocOObl  yMEHbBIIEHUS U
MpPEeAOTBPALIEHUS UX BPEAHOTO BO3JEHCTBUS HAa OPTaHU3M YEJIOBEKa;

JUIsE O0YYaroINXCcsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbS: YMEHUE MPUMEHSTh 3HAHUS
00 OCHOBHBIX AOCTYIIHBIX METOJax IMO3HAaHWA BCUICCTB U XUMHUYCCKHUX ﬂBHeHHﬁ;

JUIS CIIETIBIX M CIA0OBUIANIMX OOYYalOUIMXCsA: YMEHUE HUCIOIB30BaTh pelbeHO TOUYEUHYIO
cucreMy obo3naueHuit JI. bpaitnst nist 3anucu XuMudeckux Gopmyi.
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10 KJIACC
No Haumenosanne KonnuectBo OcH e e
0 A3e0 1 TeM TIporpaMMHOE COTEpKanHe OBHBIE BUIBI IEATEIHHOCTH
/1 p 4acoB 00yYarOLIHXCS

y4eOHOro npeaMera

Pa3znen 1. Teoperudyeckne 0CHOBBI OPraHU4YecKOd XUMUH

1.1 | IIpeamer 3
OPTraHUYECKOU XUMHH.
Teopus crpoeHus
OPraHUYeCKHUX
COeTMHEHNN

AM. byrneposa

[Ipeamer opraHn4eCcKON XUMHUM:

e€ BOSHUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B IIOJIy4YCHUH HOBBIX BEILIECTB
1 MatepualioB. Teopus CTpOEHUs
OPTraHUYECKHX COEAUHEHHI

A.M. bytnepoBa, €€ OCHOBHBIE
nosioxkeHus. CTpyKTypHble GOpMyIIbl
OpraHMYeCcKHUX BelecTs. ['omomorus,
n3omepuss. XUMHUYECKAs! CBA3b

B OPTaHUYECKUX COEIUHECHUAX: KPAaTHbBIE
CBSI3U, G- U TT-CBS3H.

[IpencraBienue o knaccupuKaluu
OpraHuveckux BeuecTs. Homenknarypa
OPraHUYECKUX COEAUHEHHI
(cucTemaTH4ecKasi) 1 TPUBHAIbHBIC
Ha3BaHMS BAKHEUIINX MTPEACTABUTENEH
KJIACCOB OPTraHUYECKUX BEILIECTB.

JKCcnepuMeHTAIbHbIE METOIbI
U3y4eHHs BellleCTB M UX NMpeBpallleHuii:

PackppIBaTh CMBICI H3y4aeMBIX
MOHSTUH (BBISIBIIATD UX XapaKTEPHbIE
IIPU3HAKHU), YyCTAHABIIUBATD UX
B3aUMOCBS3b.

IIpuMeEHATH MOJ0KEHUS TEOPUHU
CTPOEHHMS OPTaHUYECKUX BELIECTB

A. M. bytnepoBa aiis 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BELIECTB OT UX
COCTaBa U CTPOCHHUSL.

Hcrnonbs30BaTh XUMUYECKYO CUMBOJIUKY
JUIS1 COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaIEHHON) (popMyI1 OpraHMYecKHX
BEILECTB.

Onpenensats BUAbI XUMHUUYECKOU CBSI3U
(oguHapHBIE, KpaTHBIE) B OPTaHUYECKUX
COETMHEHUSIX.

PackpsIBaTh poJib OPraHUYECKON XUMUHU
B IIPUPOJIE, XapaKTEPU30BaTh €€
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® JleMOHCTpauuu:

— O3HAaKOMIJICHHUC C o6pa3uaMH OpTraHU4YCCKUX
BCIIECTB U MaTCpUalaMHAa UX OCHOBC;

— OTIBITHI TIO TIPEBPAICHHUIO
OpPTaHMYECKUX BEIIECTB IIPU HArPEBAHUU
(TutaBiieHHEe, OOYTIIMBAHUE M TOPCHHUE).

® JlabopaTopHbBIE OMBITHI:
— MOJETUPOBAHUE MOJICKYJI
OpTraHN4Y€CKUX BCHICCTB

3HAYCHHE B J)KM3HU YCIIOBEKa,
WJUTIOCTPUPOBATH CBSI3b C IPYTHMH

HayKaMH.

Habmo1aTh ¥ ONUCKHIBATh IEMOHCTPAIIOHHBIC
OTIBITHL;, IPOBOJIUTHU OIHUCHIBATH
71ab0paTOPHBIE OMBITHI M MMPAKTUYCCKUE
paboThl

Hroro no pazaeny

Pa3nen 2. YriieBoaopoasbl

2.1 | llpenenbHble ATIKaHBI: COCTaB U CTPOEHHUE,
YTIIEBOIOPOIBI — rOMOJIOTHUYECKUH psii. MeTaH u 3TaH —
aJIKaHbI IIPOCTEHMIINE PEICTABUTENN AJIKAHOB:

COCTaB, XMMUYECKOE CTpOeHue, pusnueckue
U XUMHYECKUE CBOMCTBA (peakLuu
3aMeIleHUs U TOPEHUs ), HaX0XKICHHUE B
IIPUPOJIE, TIOTYUEHUE U

MIpUMEHEHNE

2.2 | HenpenenbHbie AJTIKEHBI: COCTaB U CTPOEHHUE,
YTJIE€BOJIOPO/IbIL: TOMOJIOTHYECKUH psi. DTUIIEH —

aJIKCHBI, aTKaUCHEL,
AITKMHBI

IIPOCTEUILINN IIPEICTABUTEIb AIIKEHOB!
COCTaB, XMMUYECKOE CTpOeHue, pusnueckue
Y XUMHUYECKHE CBOWCTBA (pEaKLMU
TUAPUPOBAHHS,

rajJjoreHupOBaHus, TUAPATALIUH,

PackpbIBaTh CMBICT U3y4aeMbIX ITOHATUN
(BBISIBIIATH UX XapaKTE€PHBICTIPU3HAKH),
YCTaHaBIMBATh UX B3aUMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOLIUE ITOHATUSA
IIPU OIMCAaHUU COCTaBa, CTPOCHUSA U
IIPEBPALLCHUI OPraHUYECKUX

COEIMHEHUN.

Hcrnonbs30BaTh XMUMUYECKYO CUMBOJIMKY AJIS
COCTaBJIEHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3zBépHyTOH,

COKpaIEHHON) (hopMyJT OpraHUYECKUX
BEILECTB.

VYcraHaBIMBaTh NPUHAJIEKHOCTD

BEILECTB K OIIPEICIIEHHOMY KJIacCy
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OKHCIICHUS U TIOJTMMEPHU3ALIHH )
HaxO0KJICHWE B IPUPOJIEC, ITOTYyUECHUE U
MIpUMEHEHUE.

Ankanuensl: Oytaauen-1,3 u
METUI0YyTaanueH- 1,3, XuMru4ecKoe
CTPOCHHE, PEaAKITUs TTOJUMEPHU3ALINH,
NpUMEHEeHHUe (11 CHHTE3a IPUPOIHOTO U
CHHTETHYECKOIO

KaydyKa U pE3UHBI).

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,
TOMOJIOTHYECKHUH psifl. ALIETUIICH —
MPOCTEHUIINNA MPECTABUTEh AIIKUHOB:
COCTaB, XUMHYECKOE CTPOCHHE, (PU3UICCKUC
UXUMUYECKHUE CBOKCTBA (PEaKIUK
TUAPUPOBAHUSA, TAIIOT€HUPOBAHUS,
THJIpaTallii TOPEHHs ), HAX0XKICHUE

B IIpUPOAC, TOJTYUCHUC U IPUMCHCHUC

2.3

Apomartuueckue
YTJIE€BOAOPOABI

Apenbl: 6€H30J1 ¥ TOIyOJI, COCTaB,
XUMHUYECKOE CTPOCHHE MOJIEKYI,
(bu3nvecKrne 1 XMMUIECKHE CBOICTBA
(peakiuu TaIoTeHUPOBAHMS 1
HUTPOBAaHU ), MOJTYUYECHHE

U npuMeHeHue. BriusHue OeHzona

Ha OpraHu3M 4YesoBeka. [ eHeTnueckascBs3b

YTJIEBOJIOPOIOB

YTIIEBOJIOPOAOB IO COCTABY U
CTPOCHUIO, Ha3bIBaTh MX

10 CUCTEMAaTHYCCKOM HOMEHKIIAType;
MPUBOJIUTH TPUBUAIbHBIC HA3BAHUS
OTJICTIHHBIX MPEACTABUTEIICH
YTIIEBOIOPOIOB.

OmnpenessiTh BUABI XUMHYCCKON CBS3HB
MOJIEKYJIaX yIIIeBOOPOJIOB;
XapaKTepU30BaTh 3aBUCUMOCTb
PEaKIMOHHON CIIOCOOHOCTH
YTIIEBOIOPOIOB OT KPATHOCTH
KOBAJIEHTHOM CBSI3H.

XapakTepHu30BaTh COCTaB, CTPOCHUE,
NpUMEHCHHE, PU3UUCCKUE U XUMUICCKHE
CBOICTBA, Ba)KHEHIIINE CITOCOOLI
MOJIyYCHHSI TUITMYHBIX MPEICTaBUTEICH
Pa3IMYHBIX KIIACCOBYTIIEBOAOPOIOB
(MeTaHa, 3TaHa, 3THJICHA, allETUIICHA,
OyTtaaueHa -1,3,0eH30a, TOIyosa).
BBISIBJIATE TEHETHUYECKYIO CBS3b MEXKTY
YTIIE€BOIOPOAAMH U TTOJITBEPKIATh €€
HAJIMYUE YPAaBHEHUSMHU COOTBETCTBYIOIINX
XUMHYECKUX

peaKkuuii ¢ UCIOIb30BaHUEM

CTPYKTYPHBIX (hOpMYI.
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2.4

IIpupoaHbIE HCTOYHUKHU
YTIEBOIOPOAOB U UX
nepepadoTka

[Tpupoansiii ra3. [lomyTHbie He(TIHBICTA3HI.
HedT1b 1 e€ npoucxoxaeHue.

Crnioco0nI niepepaboTkn HePTH: TIEpeTroHKa,
KPEKUHT (TEpPMUYECKHUH, KaTATUTHUECKUI).
[TpoxykThl IEpepabOTKU HEPTH, HX
NPUMEHEHHUEB MPOMBIIUICHHOCTH U B OBITY.
KameHHbIi1 yrosiaps 1 IpOAYKTHI €70
nepepadboTKH.

IKCIEPUMEHTATBHBIC METO/IbI

H3y4eHHUs BelIeCTB

U MX NPeBpaleHuii:

® JleMOHCTpanuu:

— xoutekumu «HedTtb» 1 «YT0mby;

— BupeopparMeHT «BymKaHU3aIHs
PE3UHBI».

® JlabopaToOpHBIE OTBITHI:

— Ka4eCTBEHHOE ONpEeNICHIE yIiIepoan
BOJIOPO/1a B OPraHUYECKUX BEIIECTBAX;
— 03HaKOMJIEHHE C 00pa3amu
IUIaCTMAcC, Kay4yKOB U PE3UHBI;

— MOJIEITUPOBAHIE MOJICKYT
YTIIEBOAOPOIOB U
TaJIOTEHOMTPON3BO/IHBIX.

® [IpakTuyeckue paboThI:

Ne 1. [Tomy4yenue 3THIIEHa U U3yUEHUE
€ro CBOWCTB.

XapakTepru3oBaTb UCTOYHUKHU
YTIIEBOAOPOIHOTO ChIPhs (He()Th, MPUPOIHBIN
ra3, yrojyib), CIloCOObI X IepepaboTKH U
MPAaKTUYECKOE TIPUMEHEHUE MOJTy4aeMbIX
npoayKToB. VIConp30BaTh €CTECTBEHHO-
HAYYHbBIC METO/IbI TIO3HAHUS — IIPOBE/ICHUE,
HaOJIIOICHUE U OIIMCAHNE XUMHUYECKOTO
IKCIIEpUMEHTA (J1a00paTOPHBIC OIBITHI U
MPaKTUYECKUE pabOTHI).

CrnenoBath npaBuiiaM 0€301MacHOM

paboTHI B J1abOpaTopuun

MIPU UCIIOJIb30BaHUH XUMUYECKOHN TIOCY bl U
000py1I0BaHuUsI, a TAKXKE MPaBUIIaM
oOpallleHus ¢ BEIEeCTBAMHU B COOTBETCTBHH C
WHCTPYKIUSMHA BBITIOJTHEHUS Ta00PaTOPHBIX
OTIBITOB UTIPAKTHYECKHUX PadOT 110
MOJTYYICHUIO HU3YICHUIO OPTaHUICeCKIX
BEIIIECTB.

[IpencTaBiasTh pe3ybTaThI

SKCIIEPUMEHTa B (hopMe 3alucy ypaBHEHUH
COOTBETCTBYIOIIHUX PEAKIIUIU IeTIaTh BBIBOIBI
Ha WX OCHOBE.

[TpoBOAWTH BEIYHCIICHUS

JUTSL OTIPEJICIICHHS MOJICKYJISIPHON (hOPMYJTBI
OpPTaHMYECKOTO BEIIECTBA, II0 YPAaBHEHUIO
XUMHYECKOHN peakiinu.
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® PacuérHrle 3a7auu:

— ompeesieHue MOJIEKYJIIPHOM
(hOpMyIIBI OPTaHHYECKOTO BEIIECTBAIIO
MacCOBBIM JOJISIM aTOMOB XUMHUYECKUX
AIIEMEHTOB;

— pacuéThl 10 YPaBHEHUIO XUMHUYECKOI

p€aKnuu

CaMoCTOATENBHO IUIAHUPOBATH U
OCYIIECTBIISITH CBOIO [I03HABATEIBHYIO
JeSITEIbHOCTD; MPUHUMATh aKTUBHOE
y4acTHe B IPYNIIOBON Y4eOHOM
JESITEIIbHOCTH

Hroro no pazaeny

13

Pa3nen 3. Kuciiopoacoaep:kamue

OpraHun4eCKue COCINHCHUA

3.1

Cnuptel. Genon

3

HpeIICJH)HI)IC OAHOATOMHBIC CIIMPTHI:
METAHOJI ¥ 9TAHOJI, XUMHUYECKOE CTPOCHHE,
¢u3nyecKue U XMMHUYECKUECBONCTBA
(peaKHI/II/I C aKTUBHBIMU ME€TaJlJlaMU,
rajJjioreHOBOIOPOJIaMH, TOPEHHE),
npuMeHeHne. BogopoHast CBsI3b.
du3nonoruyecKoe AeicTBIe METaHOIa U
ATaHOJa Ha OPTaHU3M YeJIOBEKa.
MHoOroaToMHbI€ CIIUPTHI: STUICHTIIUKOIbU
TIIUIEPHUH, XUMHUECKOE CTPOeHUE, GU3NUYECKUE
¥ XUMHUYECKHE CBOMCTBA (B3aUMOACHCTBHE CO
[IEIOYHBIMH METaJllIaMU, Ka4eCTBEHHAS
peaxius

HA MHOTOATOMHBIE CITUPTHI).
Ou3nonornYecKoe AelcTBIe

Ha OpraHu3M YCJIOBCKaA. HpI/IMCHCHI/IC

TIIMIEpHUHA U OTUIICHIJIMKOJIA.

PackpsIBaTh CMBICIT U3y4aeMbIX ITOHATUI
(BBIABIIATBH MX XapaKTEPHBICTIPU3HAKH),
YCTaHABIIMBATh UX B3aUMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIINE MOHSITHS
IIPY ONMCAHUHU COCTaBa, CTPOCHUS U
IIPEBPALICHUI OpraHU4eCKUX

COECIMHEHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOH,

COKpaIEHHON) (hOpMyJT1 OPraHUYECKUX
BEIIECTB.

VYcranaBnuBaTh NPUHAIIEKHOCTD BEIIECTB
K OIpEeNeIeHHOMY KJIaccy 110 COCTaBy U
CTPOEHUIO, Ha3bIBaTh UXIIO
CHUCTEMATUUYECKO HOMEHKJIIATYPE;

MNPUBOJAUTH TPUBHUAJIBHBIC HA3BAHUS
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®enon. CTpoeHHE MOJICKYIIBI, PU3NISCKUE
U XUMHYECKHUE CBOWCTBaEHOMA.
TokcuuHoCTh (heHoma, ero
(U3NOTIOTHYECKOE ACHCTBHUEC

Ha OpraHu3M 4YejioBeka. [Ipumenenue
denomna

3.2

Anpaeruasl. KapOoHOBbIE
KUCI0ThL.CII0KHbBIE 3(PUPBI

Anpreruasl: GopMambACTH U alleTaIbICTH I,
XUMHUYECKOE CTPOEHHE, (PU3NUECKUE U
XUMHUYECKHE CBOMCTBA (peaKLUy OKUCIECHUS U
BOCCTAHOBJIEHMSI,KaU€CTBEHHbIE PEaKInn),
[I0JIy4Y€HUE U IPUMEHEHHE.

OIHOOCHOBHBIE MPEICTBHBIC

KapOOHOBBIE KHCIIOTBI: YKCYCHAs

KHCJIOTa, XUMUYECKOE CTPOCHHUE,

du3nyeckre 1 XMMHUYECKHE CBOMCTBA (0011e
CBOMCTBA KUCIIOT, peaklus 3Tepudukanun),
NoJIydyeHue U npuMeHenune. CreapuHoBas u
OJIEMHOBASIKACIIOTHI KaK MPEACTaBUTEIN
BBICIIIUX

KapOOHOBBIX KMCIOT. Mbljla Kak COJIH
BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEe
JICUCTBUE.

CrnoxHble 3(UpbI KaK TPOU3BOJIHBIE
KapOOHOBBIX KHCIOT. ['uponus

CIOXHBIX 3¢upoB. Kupsl Kak

OTJICIbHBIX MIPe/ICTaBUTENICH
KHCIIOPOJICOIEPKALIUX COETUHEHUH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
pUMEHEHUe, (PU3NYECKUEe U XUMUYECKHE
CBOIICTBa, BayKHEHIIINE CITIOCOOBI MOTyUEHUs
TUMUYHBIX NPEACTaBUTENCH pPa3TUUYHbBIX
KJIACCOB KHUCIIOPOACOACPKAIINUX COSAMHEHUM
(MeTaHoIa, 3TaHONA, TIUIEPUHA, (eHoa,
dopManbaeruia, aleTaabaeruia, yKCycHou
KHCJIOTHI, TJIFOKO3bI, CaXapo3bl, KpaxmaJa,
L[EJUTI0JI03bl); BBISBIISATH T€HETHUECKYIO
CBA3b MEX/JY HUMH U OJTBEPKIATh €€
HAJIM4YUE YPaBHEHUSIMU COOTBETCTBYIOIINUX
XUMHYECKHUX

peaKkuuii ¢ UCIOIb30BaHUEM

CTPYKTYPHBIX (POPMYIL.

OnucelBaTh  COCTaB, XUMHUYECKOE
CTPOEHHE M TPUMEHEHHE JKHUPOB,
XapaKTepu30BaTh UX 3HAUECHUE

JUISL AKU3HEAESTEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OIIaCHOCTH BO3JEICTBUS Ha
JKUBBIE OPraHU3MBbI OIIPEIEIIEHHBIX
OpraHUYECKUX BEIECTB, MOSACHATD

Ha IIPUMEPax CIIOCOObl YMEHBIIEHUS
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MIPOU3BOJIHBIE TTUIEPHUHA U BBICIIUX
KapOOHOBBIX KUCIIOT. [ MaApOIH3 )KUPOB

3.3

VrieBoabl

YrneBoasl: cocTaB, Kiaccupukanus
yII€BOAOB (MOHO-, TU- U TIOJIMCAXAPHIBI).
I';1r0k03a — IpoCTEeUIINIE MOHOCAXapUA:
OCOOEHHOCTH CTPOECHMSI MOJIEKYJIBI,
(bu3nvecKrue U XMMUYECKUE CBOMCTBA
TJIIOKO3bI (B3aUMO/ICHCTBHE

¢ ruapokcugom meau(Il), okucienue
aMMHaYHBIM pacTBOpoM okcuza cepeopa(l),
BOCCTaHOBJICHHE, OPO’KEHUETITFOKO3bI),
HAXOXJICHHUE B TIPUPOJIC, IPUMCHEHUE
TJIFOKO3bI, OMOJIOTHYECKast POJIb B
KHU3HEIEATEIIbHOCTH OpraHu3Ma yeoBeKa.
dotocunTe3. PpyKTO3a KaK U30MEP TIIIOKO3HI.
Caxapo3sa — npejacTaBUTENIb 1UCaXapuI0OB,
THJPOJIN3 CaXapo3bl, HAXOXKJEHHUE B IPUPOJIE U
npuMeHeHne. Kpaxman u 1eirono3a Kak
MIPUPOIHBIE MTOJIMMEPHI: CTPOCHHE Kpaxmalia v
EJUTEOJIO3BI, PU3UIECKUE U XUMHYECKUE
CBOICTBa Kpaxmaiia (TUIPOIn3,

Ka4eCTBEHHASI PEAKIINS C HOJIOM).
JKcnepuMeHTATbHbIE METO/AbI

H3yYeHHUsI BellleCTB U X NMpeBpalleHHIi:

Y TIPEIOTBPAIICHHS UX BPETHOTO BO3ICHCTBUS
Ha OpraHu3M uenoBeka. Vcnonb30Bath
€CTECTBEHHO-HAYYHbIE METOIbI TO3HAHUS —
MpOBeJICHUE, HAOII0ICHNE U ONMCAaHUE
XUMHUYECKOT0 IKCIIEpUMEeHTa (J1abopaTopHbIe
OTIBITHI UIIPAKTUYCCKUE PAOOTHI).

CrnenoBaTh npaBuiiaM 0e30mMacHOM

paboTHI B J1abOpaTopuu

IIPH UCIIOJIb30BAHUN XUMHUYECKOU TIOCY bl 1
000py10BaHUsI, a TAKXKE MPaBUIIaM
oOpallleHus ¢ BEMECTBAaMHU B COOTBETCTBHH C
WHCTPYKIUSMHU BBITIOJTHEHHS JTa00PATOPHBIX
OTIBITOB M MTPAKTUYECKHUX PabOT 110
MOJTy9YCHUION U3YYCHHUIO OPTaHUIEeCKHX
BEIIIECTB.

[IpencTaBiasTh pe3ybTaThI

IKCIIEPUMEHTA B (hOpMeE 3alHCH ypaBHEHUN
COOTBETCTBYIOIINX PEAKIIUIH JeTIaTh BBIBOIBI
Ha MX OCHOBE.

[TpoBOAWTH BEIYHCIICHUS

JUTSL OTIPEICTICHUS MOJIEKYJISIPHOM (hOpMYIIBI
OpPTaHHYECKOTO BEIIECTBA, IO YPABHEHUIO
XUMHYECKOH peakinu.CaMOoCTOSITENHHO
TUTAHUPOBATh U

OCYIIECTBIISATH CBOIO TIO3HABATEIILHYIO
JIESITEIIbHOCTD; IPUHUMATh aKTHBHOE
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® JlaGopaTopHBIE OIBITHI:
— TOpEHHUE CITUPTOB;

— B3aMMOJICHCTBHUE TIIMIIEPHUHAC
ruapokcuaom menu(Il);

— KaueCTBEHHBIC PEAKIIUU AJIbJICTH]IOB
(oKHCIIEHHE aMMHUAYHBIM PACTBOPOM OKCHA
cepebpa u rugpokcuiom meau(ll));

— B3aMMOJICHCTBHE Kpaxmasa ¢ HOJIOM.

® [IpakTuyeckue paboOTHI:
Ne 2. CBoiicTBa pacTBOpa yKCyCHOH
KHCJOTHI.

® PacuérHrle 3agaun:

— omnpezeneHre MOJIEKYJISIPHOH (HOPMYIIBI
OPraHMYECKOTO BELIECTBAIIO MAaCCOBBIM
JIOJISIM aTOMOB XMMHUYECKUX JJIEMEHTOB U
1o Macce(00beMy) IPOAYKTOB CrOpaHUs;

— pacy€TsI O YPABHEHUIO XUMUYECKON

y4acTHe B TPYIIOBON y4eOHOU
JeSATEIBHOCTH

peakuuu
Hroro o pazneny 13
Pa3nen 4. A3oTcoaep:kaiiue opraHnyecKue coeTMHeHUus
4.1 | AMHUHBL 3 AMUHBI: METUJIAMUH — IPOCTEHIIN PackpbIBaTh CMBICT U3y4aeMbIX TOHATUI
AMUHOKHUCIIOTBHI. MIPEACTABUTENb AMUHOB: COCTAB, (BBIABIIATH MX XapaKTEPHBICTIPU3HAKH ),
benkun XMUMUYECKOE CTPOCHUE, (hU3nuecKue u yYCTaHaBIUBATh UX

XUMUYECKHE CBOMCTBA (peakuu

B3aMMOCBA3b, UCITIOJIB30BATh
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C KUCJIOTaMH U TOPEHHUS ), HAXOKICHUEB
npupojie. AMUHOKUCIIOTHI KaK
aM(oTepHble OPraHNYECKNUE COCTUHEHNUS.
@u3nYecKue U XUMHYECKUE CBOMCTBA
aMUHOKHCIIOT (Ha TpUMEpE TITUINHA).
buonoruyeckoe 3HaueHNEe AMUHOKHCIIOT.
CuHTE3 NenTUI0B.

benku kak npupoHbIe OJUMEPSI.
[lepBuyHas, BTOpHYHAS U TPETHIHAS
CTpYKTypa 0eKkoB. XMMHUYECKHE CBOMCTBA
OEJIKOB: TMJIPOJIN3, ICHATypalus,
KaueCTBEHHbIE pEaKMNHa OEIKH.
JKCIepUMeHTAJIbHbIE MEeTO/bI
H3y4eHHUsI BellleCTB H MX NPeBpPallleH il

® J[eMOHCTpaluu:
— JeHaTypauus OelIKOB IpU HarpeBaHUM;

— IBETHBIC PEAKIIUU OEITKOB

COOTBETCTBYIOITUE MTOHITHSI

MIPU ONTMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLIECHUN OPraHUYECKHX

COCJIMHEHUH.

Hcnonb30BaTh XUMUYECKYIO CUMBOIUKYAJIS
COCTaBIICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOHi,

COKpAIEHHOI) POpMYIT OpraHUYEeCKUX
BEIIIECTB.

Onpenensatb MNPUHANICKHOCTh BEIIECTB K
OMpeeIeHHOMY ~KJaccy IO COCTaBy U
CTPOCHHMIO, HA3BIBATh UX

10 CHCTEMAaTUYECKOW HOMEHKJIAType;
MIPUBOAUTH TPUBHAJIbHBIC HA3BaHUS
OTAEIBHBIX MPEICTABUTEIICH.
XapakTepus3oBaTh COCTaB, CTPOCHHUE,
MPUMEHEHHE, (PU3HUECKUE M XUMUICCKUE
CBOICTBA, Ba)KHEHIIIHE CITOCOOLI

MOJTyYEHUST THTUYHBIX MTPEICTaBUTEIICH
a30TCOJEPKAIUX COCTUHECHHI
(MeTrIIaMKuHa, TIUIUHA,OCIIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOICTBa OENKOB; MOSICHATHHA IPUMEPAX
3HaYCHHE OCITKOB

JUUISl OpraHU3Ma YeJioBeKa.
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Hcnonp30BaTh €CTECTBEHHO-HAYUHBIE
METO/bI I03HaHMsI — HAOII01aTh U
OIUCHIBATH AEMOHCTPALMOHHBIN
HKCIIEPUMEHT.

CaMoCTOATENBHO IUIAHUPOBATH U
OCYILECTBJISATh CBOKO [I03HABATEIIBHYIO
JIeSITEIIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IpyIIoBOi yueOHO
JIeSITEIIbHOCTH

HWroro no pazgeny 3
Pa3nes. 5. BeicokoMoJieKyJIsIpHbIE COeIHHEHHSA
5.1 | IlmacTmaccsl. 2 OcHOBHBIE IOHATUS XUMHUH Brnanets u3y4aeMbpIMU XUMHUYECKUMU

Kayuyxu. Bonokna

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
IIOJINMED, CTPYKTYPHOE 3BEHO,CTEIIEHb
MOJIMMEPU3ALINHY, CPEIHSS MOJIEKYJIIpHAs
Macca. OCHOBHBIE METO/Ibl CUHTE3a
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN —
MOJIMMEpH3aLUs U

ITOJIMKOHICHCALUSI.

[TnacTMaccel (1OJIMATUIIEH,

MTOJIMIIPOIUIIEH, IOJMBUHUIIXJIOPU,
nonuctupon). Harypansnslii u
CHUHTETHYECKUE Kaydyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN ¥ U30IPEHOBBIN ). BosokHa:
HaTypaJbHBIE(XJIOMNOK, MIEPCTh, MENK),

HCKYCCTBCHHBIC (aI_IeTaTHOC BOJIOKHO,

MOHATUSIMU: PACKPBIBATh CMBICIT H3YYaeMBbIX
MOHATUI U TPUMEHSITh STUIIOHITHUS TIPU
OINMCAHUU COCTaBA U CTPOCHUS
BBICOKOMOJIEKYJISIPHBIX OPraHUYECKUX
BCIIIECTB,

JUIs1 OOBSICHEHUS OT/ACIBbHBIX (DAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMHUYECKYHO CUMBOIUKY IS
COCTaBIIEHUS CTPYKTYPHBIX ()OPMYIIBEIIECTB U
YPaBHEHUU peaKkUuii MOJUMEPU3ALUHA U
MMOTUKOHIEHCAIIIH.

OnuceiBaTh COCTaB, CTPOCHUE, OCHOBHBIE
CBOMCTBA Kay4yyKOB, Haubosee
pacrpocTpaHEHHBIX BUIOBILIACTMACC,
BOJIOKOH; IPUMEHECHUE
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BHCKO03a), CHHTETUYECKHE (KAaIIPOH U
JIaBCaH).

JKcnepuMeHTAIbHbIE METOAbI

H3y4YeHHUsI BellleCTB U MX NMpeBpalleHuIi:

® JleMOHCTpauuH:

— O3HAKOMJICHHE C 00pa3aMy IPUPOIHBIX U

HCKYCCTBCHHBIX BOJIOKOH,IIJIACTMACC,

B pa3JIMYHBIX OTpacisax. Mcrnons3oBaTh
€CTECTBEHHO-HAYYHbIEMETO/IbI IIO3HAHUS —
Ha0JI0/1aTh U OIUCHIBATD
JIEMOHCTPALIMOHHBIN

JKCIEPUMEHT

Kay4yKOB
Wroro no pazneny 2

OBILIEE KOJIMYECTBO 34

YACOB I10 ITPOIT'PAMME
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11 KJACC
HaumenoBaunue
No KonnuectBo TIpOrpaMMHOE COTEpIKaHHE OCHOBHEIE BUIBI IE€ITEILHOCTHA
o\ Pas3JcioB U TEM 4acoB 00yYarOLIHXCS

y4eOHOTo peamera

Pasnen 1. Teoperuueckue ocHOBbI XumMuu (33 4aca)

1.1 CTpoeHue aTOMOB. 9 Xumuueckuit anemeHt. Atom. CoctaB PackpbIBaTh CMBICT U3y4aeMbIX
[Tepuoanueckuit aToMa, U30TOIbI. DJIEKTPOHHAS MOHSATUH (BBISBIISITh UX XapaKTEPHbBIC
3aKOH U 0007109Ka. DHEPreTHYECKHEe YPOBHHU, MIPU3HAKH), YCTAaHABIUBATh UX
[Tepuonnueckas MOAYPOBHU. ATOMHBIE OpOUTaIH, B3aUMOCBSI3b.

CHUCTEMA XUMHNYCCKUX

3JIEMEHTOB
H.N. MenneneeBa

S-, p-, d-, f-amemenTsr. OcoOeHHOCTH

pacrpeesieHust 3J1€KTPOHOB
110 OPOUTANISIM B aTOMAaX MaJIbIX U
OOJIBIINUX MEPHOJOB. DIEKTPOHHAS
KOH(UTYypaIys aTOMOB.
[Iepuoanueckuii 3aK0H U
[Tepuonnueckas cucreMa XMMUYECKUX
snemeHToB /. 1. MenaeneeBa. CBs3b
MEPUONYECKOT0 3aKOHA U
[Tepuoanueckoit CUCTEMBI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPHUEM
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMUYECKUX
3JIEMEHTOB U 00pa3yeMbIX HMH MPOCTHIX
U CIIOKHBIX BEIIECTB IO TPYIIaM 1

nepuoaam. 3HadecHUE nepuoanYCCKOro
3aKOHa U CUCTEMBI XUMHNYCCKUX

PaCKpI)IBaTI) CMBICJI HEPUOJUICCKOTO

3akoHa /I. 1. MeHaeneeBa u
JIEMOHCTPHPOBATh €T0
CHCTEMATU3UPYIOLLYIO,
00BSACHUTENBHYIO H TPOTHOCTHYECKYIO

byHKIUH.
XapakTepu30BaTh MEKTPOHHOE

CTPOEHHE aTOMOB XUMHUYECKUX
3JIeMEHTOB 1-4 nepuo10B, UCTIONb3YS
HOHSTHSA S-, P-, d-DJIEKTPOHHBIE
opOuTaNu, SHEPreTHYeCKNe YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTHU
U3MEHEHHS CBOMCTB XMMHUYECKHX
DJIEMEHTOB M MX COCTUHEHUI

10 TIEPHOJIaM U TPYIIITaM
[Tepuonuyeckoil cucTreMsl

J. . MenneneeBa
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anemenToB /.M. Menaeneeran
Pa3BUTUHU HAYKHU.

JKCNepuMeHTAIbHbIE METO/bI
U3Yy4YeHMs BellleCTB M X ITPeBpallleHMii:
® J[emoHCTpanuu:

Buapr Tabmun «Ilepuogudeckas cucrema
XUMHUYCCKUX DJICMCHTOB

.. MenaeneeBa»

1.2

CtpoeHue BelecTna.
Msoroo0pasue BemecTB

10

Crpoenue BemecTBa. XUMUYECKasi CBS3b.
Bunpl (koBasieHTHAs HEMIONApHAs U
TOJIApHAs, MIOHHAS, METAJUIMYECKas) U
MEXaHHU3MbI 00pa30BaHU XUMUYECKOMCBI3N
(0OMEHHBIN U TOHOPHO-

aKIenTopHbIi). BogopoaHas cBs3b.
BanenTHoCTb.

DNEeKTpOOTpULIATENbHOCTh. CTENEHB
okucneHus. KaTuoHbI 1 aHHMOHBI.

BemectBa MonekyasipHOTo U
HEMOJIEKYJISIPHOT'O CTPOEHUSI.

3aK0H MOCTOSHCTBA COCTaBa BemiecTBa. TUIIBI
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA
BEILIECTB.

[TonsiTue o nucnepcHbIx cucteMax. IcTuHHBIE
pactBopbl. KonmmuecTBeHHBIEXapaKTEPUCTHKH
pacTBopoB (MaccoBast

JIOJISL BEIIIECTBA B PAaCTBOPE).

PackpeiBaTh CMBICIT H3y4aeMbIX TOHATHI
(BBLIETISATH UX XapaKTEPHbBIC

MPU3HAKHW ) ¥ IPUMEHSITh 3TH IMOHATUSTIPH
OIMCAHUU COCTaBA U CTPOCHHUS BEILECTB,
JIs1 OOBSICHEHUS OT/IENbHBIX(DAKTOB U
SIBIICHHUH.

Onpenensats BUIbI XUMUYECKOHN CBS3U
(KOBaJICHTHOM, MOHHOM,

METaJIJINYECKON, BOJOPOIHOI)

B COEIMHEHMSIX; THUI KPUCTAJUTMYECKOU
PELIETKU KOHKPETHOIO BELIECTBA.
Ornpenensats BAJIGHTHOCTh U CTENEHb
OKHCJIEHHS XUMHYSCKUX DJIIEMEHTOB B
COEIMHEHUSX PAa3JIUMYHOTO COCTABA.
[TIpoBOIUTH BBIUUCIICHUS

C UCIOJIb30BaHUEM IIOHATHS «MaCCOBasI IO
BEILIECTBA B PaCTBOPE».

Bragets nuzyyaeMbIMU XUMHUYECKUMU
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Knaccugukamnms HeopraHH4ecKux
coeauHenunii. HomeHnknatypa
HEOPraHUYECKUX BEILECTB.
JKCIepUMEHTAIbHbIE METOIbI
H3YYeHHs BellleCTB U UX NMpeBpPAallleHHli:
® J[emoHCTpanuu:

— MOJIETH KPUCTAITNYECKUX PEIIETOK.
® PacuérHble 3a7a4H:

— PpacueTsl ¢ UCIOJIb30BAHUEM TTOHSATHUS
«MaccoBas J10J1s1 PACTBOPEHHOTO

BCICCTBaA»

1.3

XUMHYECKHUE
peakuuu

14

Xumunyeckas peakuus. Knaccubukanus
XUMHUYECKUX PEAKIINil B HEOPraHUYECKONHU
OpraHUYEeCKON XMMHUH. 3aKOH COXPAHEHUS
MAaCCBI BELIECTB; 3aKOH COXPAHEHUS U
MIPEBPAIICHUS SHEPTUU NTPU XUMUUYECKUX
peakusx.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT
paznuuHbIX pakTopoB. OOpaTUMBIEPEAKITUH.
XHUMHUYECKOE PABHOBECHE.

@akTOpHI, BIUSIOIINAE HA COCTOSTHHE
XUMHYECKOTIO0 PABHOBECHS.

[Ipunnun Jle larense.
DIEeKTpOoNUTHYECKAs TUCCOLUALNS.
CunpHbie U cnadble anekTponuthl. Cpena
BOJIHBIX PaCTBOPOB BELIECTB: KHUCIIAs,
HeWTpasibHas, 1enouHas. BogopoaHerit

MOHITUSIMH.
OOBACHATH 3aBUCUMOCTH CKOPOCTHU
XUMHYECKOHN PEaKIuu OT pa3INIHbIX
(hakTopoB.

OmnpenensTe XapaKTep CMELCHHS
XMUMHYECKOTO PaBHOBECHS

B 3aBUCHMOCTH OT BHEUTHETO BO3ACHUCTBUS
(mpunnun Jle laTense).CoctaBisTh
YPaBHECHHS PEAKIIU Pa3INIHBIX THUIIOB;
MIOJIHBIC U

COKpalI€HHbIE YPABHEHUS PEAKLIUN
MOHHOT'0 OOMEHA, YYUTHIBAs yCIOBHSI,IPU
KOTOPBIX 3TU PEAKIH UITYT

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/BI IO3HAHUS — TIPOBEJICHHE,
HaOJI0ICHNE U ONTUCAHNE XMMHYECKOTO
HKCTIEpUMEHTA (JIEMOHCTPAIIIOHHBIE 1
71a00paTOPHBIE OMBITH, TPAKTHYECKUE
paboThI): IO OMIPEACIICHUIO CPE/IbI BOIHBIX
pPacTBOPOB BEUIECTB, PEAKIIHI HOHHOTO
oOMeHa, BIMSHUIO pa3IHIHBIX(PAKTOPOB HA
CKOPOCTb PEaKIIHil.

CnenoBaTh npaBuiaM MOJIb30BaHUS
XUMHYECKOH MOCY101 U 1a00paTOpHBIM
000pya0BaHUEM.

[IpencTaBiasTh pe3yIbTaThI
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nokasatens (pH) pactBopa. Peakiuu
HMOHHOTO 0OMEHa B OpPraHUYECKOHN U
HEOPTaHUYECKON XMMHH.

OKI/ICHI/ITCJIBHO-BOCCTaHOBI/ITeJIBHbIepCaKLII/II/I.

[TonsiTre 06 31eKTpoK3€e pacIiuiaBOB U
pacTBOpPOB COJIEN.

[IpuMeHeHue IEeKTPoIIn3a.
JKcIepuMeHTAIbHbIE METOIbI
U3YyYeHHs BellleCTB U UX NMpeBpAallleHHli:
® J[emoHCTpanuu:

— Pa3JI0KCHUEC IICPOKCHU A BOOOPOaAAB
MNPpUCYTCTBUHU KaTaJIU3aTOpPaA.

® JlaGopaTopHbIE OTBITHI:

— TPOBENICHUE PEAKIIUH HOHHOTO

oOMeHa;

— OIpeJIeNIeHUe Cpe/ibl PACTBOPOB BEIIECTB
C ITIOMOIIBIO }’HI/IBepCZUII)HOFOI/IHI[I/IKaTOpa.

® [IpakTuyeckue pabOTHI:

Ne 1. BiiusiHue pa3nuysbIX (PakTOpOBHA
CKOPOCTh XUMUYECKOH peaKIuu.

® PacuérHble 3a1a4u:

— pacueTsl 0 YPaBHEHHUSIM XUMHUYECKHX
peaxkuuii, B TOM 4Hcie
TEPMOXHUMHUYECKHE PACUEThI

XUMHYECKOTO IKCIIEPUMEHTA B hopMe
3aMKCH YPaBHEHHUM COOTBETCTBYIOIINX
peaxiuil 1 J1e1aTh BHIBOJIBI HA UX OCHOBE.
[TpoBOAUTH BHIYMCTICHUS

[0 YPAaBHEHUSIM XUMHYECKUX PEAKIINil,B TOM
YHUCJIe TEPMOXUMHUYECKUE PACUEThI

Hroro no pazneny
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Paznen 2. Heopranunuyeckas xumus (30 yacos)

2.1 Merasuisl 18

Meramnsl. [lonoxxenue Metamios

B [lepuoanueckoii cucreme XuMHYECKUX
371eMeHTOB. OCOOEHHOCTH CTPOCHHUS
AJIEKTPOHHBIX 000JI0UEK aTOMOB METAJLIOB.
OO6mue Gusndeckue CBONCTBAMETAIIIOB.
[IpuMeHeHne MeTaLIoB

B ObITY, IpupoAe U TexHuke. CriiaBbl
METAJJIOB. DJIEKTPOXUMUYECKHUH psif
HanpspDKeHUH MetaiioB. O6mmue crnocoOs!
MOJy4YeHUs1 MeTaIIoB. Koppo3usi MeTaiuios.
CriocoOblI 3a1uThl

OT KOPPO3UH.

OO6m1as xapakTepuCTHKA METAIJIOB
riaBHbIX noarpymi (IA-rpymma,
[TA-rpynna) [lepuonnyeckoii cuctembl
XUMHUYECKUX 3JIEMEHTOB. AJTIOMUHUI.
AM@oTepHbIe CBOMCTBA OKCHIA U
THIPOKCHU/IA ATFOMUHMUSL.

OO6m1as XxapakTepruCTHKa METAIIJIOB TTOOOYHBIX
noarpynn (b-rpynn) Ilepuonnueckoit
CUCTEMbI XUMHUYECKHXIJIEMEHTOB: ME/Ib,
LMHK, XpOM, kene30. Baxuenme
COCTMHEHUST METAIIIOB (OKCHU/IBI,
TUAPOKCHJIBI, COJIN).
IKCNePpUMEHTAIbHbIE METObI

H3YyYeHHs BelleCTB M UX NPeBPALCHUI:

PackppiBaTh CMBICIT H3y4aeMbIX TOHATHI
(BBIIETIATH UX XapaKTEPHbBIC

MPU3HAKHU) U IPUMEHSTH 3T MOHATUSTIPU
OIMCAHUU COCTaBA U CTPOCHHUS BEILECTB,
JUIs1 OOBSICHEHHUS OTICTBHBIX(DAKTOB U
SIBIICHUM.

OOBACHATH OOIIME 3aKOHOMEPHOCTH B
W3MCHEHHUHU CBOMCTB 3JIEMECHTOB — METAJIJIOB
Y UX COCIMHEHUN C YYETOMCTPOCHUS UX
aTOMOB M IIOJIOKCHMUS

B [lepnoanueckon cucreme

XUMHYECKHUX 3JIEMCHTOB

J1. 1. Menneneena.

XapaxkTepu30BaTh (ONMUCHIBATh) 00IIHE
XMMHUYECKHNE CBOMCTBA METAJIJIOB, UX
BOKHEHIINX COCTMHEHUM, TOATBEPKAASIITO
OIMCAaHUE IPUMEPAMH YPABHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX

peaKkuuii; IPUMEHEHUE METAJIJIOBB
pa3IMYHBIX 00TACTSIX, a TAKKe
HCITOJIF30BaHUE UX JIJISI CO3MAHMS
COBPEMEHHBIX MaTEPHaIOB U

TEXHOJIOTHH.

OnuceIBaTh CIIOCOOBI 3aIIATHI METAIIOBOT
KOpPPO3HH.

PackppiBath CyIIHOCTh OKUCIUTEIBHO-
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® J[emoHCTpanuu:

— KOJuleKLMs «MeTasuibl U CILIaBbD).
® JlabGopaTopHbI€ OMbBITHI:

— B3aUMOJEHCTBUE TUAPOKCUIA

QITIOMUHHUS C PACTBOPAMHU KUCIIOT U
IIeJI0YeH;

— Ka4YCCTBCHHBLIC pCAKIIMKU Ha KaTHOHBI
MCETAaJJIOB.

® [IpakTuueckue paboTHI:

Ne 2. Pemienue sxcnepuMeHTalbHbIX3a0au
1o reme «MeTaib.

® PacuérHrle 3a1a4n:

— pacueTsl Macchl (00beMa, KOIMYecTBa
BEIIECTBA) MPOAYKTa PEaKIMU, €CIIA OJTHO U3
BEILIECTB JJAHO B BUJIE PACTBOpaA C
ONPEACIEHHON MacCOBOU JT0JIEN
pPacTBOPEHHOI O BelleCcTBa

BOCCTAHOBUTEJIbHBIX PEAKLIUN
MOCPEJCTBOM COCTABJICHUS
AJIEKTPOHHOTO OajaHca 3THX PEaKIIHi.
[IpoBOaUTH peakuuu,
MOJTBEPKIAI0IINE XapaKTepHbIE CBOMCTBA
M3y4aeMbIX BEIIECTB, paclo3HaBaTh
ONBITHBIM ITyTEM MOHBI METAJIOB,
MIPUCYTCTBYIOIINE B BOJHBIXPACTBOPAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — ITPOBEJICHUE,
HaOJIIOIEHUE U OITHCAHUE XUMUYECKOIO
AKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE 1
J1a00paTOPHBIE OTBITHI, MPAKTHYCCKUE
paboThI).

[IpeacraBisTh pe3yabTaThbl
XUMHUYECKOTO dKCIIEpUMEHTa B hopme
3aMiCcH YpaBHEHUN COOTBETCTBYIOIINX
peakuuil 1 1eJaTh BBIBO/IBI HA UX OCHOBE.
CrnenoBaTh IpaBuiIaM MOJIb30BaAHUS
XUMHYECKOH MOCY101 U 1a00paTOpHBIM
000pyTI0BaHUEM.

[IpoBOUTH BEIYUCIICHHS

10 YPaBHEHUSAM XUMHUYECKUX PEAKIIHM.

CaMoCTOSTENbHO TUIAHUPOBAThH U

OCYHECTBJIATE CBOIO ITO3HABATCIIBHYIO
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JIeATEeIbHOCTh; MPUHUMATh AaKTUBHOE
y4acTHe B IPYINIIOBON Y4eOHOM
JIeATETbHOCTH

2.2

Hemetamiel

Hemeramnel. Ilooxxenne HemeTanioB

B [lepuoanueckoil cucteMe XuMUYECKUX
snemenToB /.M. MenaeneeBa 1 0COOCHHOCTH
CTPOEHHUS aTOMOB.

dusnyeckue CBOMCTBA HEMETAIOB.
AnoTponusi HEMETAJUIOB (Ha TpUMepe
KHCIopoa, cepbl, pochopa u yriaepoza).
XUMUYEeCKHEe CBOMCTBA BaXKHEUIITNX
HEMETaJIOB (TaJIOT'€HOB, CEPHI, a30Ta,
docdopa, yrieposa 1 KpeMHHUS).
OKcuabl HEMETAILIOB.
Kucnopoaconep:xaiime KUCIOTHI.
Bonopoansie coennHeHus

HEMETAJIJIOB.

JKCIepUMEHTAIbHbIE METObI
HU3yYeHHS BellecTB

U MX NIPEeBPALLECHHI:

® J[emoHCTpanuu:

— 00pas3Iiibl HEMETAIJIOB;

— B3auMOJICHCTBHE MEIU C a30THOM
KUCJIOTOM Pa3IMYHON KOHIIEHTPAIIWH.

® JlabopaTopHBIE OMBITHI:

— Ka4yeCTBEHHbIE PEAKI[MU HAa aHUOHBI U

KaTHOH aMMOHMU:.

PackppiBaTh CMBICIT H3y4aeMbIX TOHATHI
(BBLIETISATH UX XapaKTEPHbIC

MIPU3HAKHN ) ¥ IPUMEHSITh 3TH IMOHATUSTIPH
OIMCAHUU COCTaBa U CTPOCHMUS BEILIECTB,
JUIS1 OOBSICHEHHUS OT/ICTBHBIX(DAKTOB U
SIBIICHHH.

OOBACHATH 00IIE 3aKOHOMEPHOCTH

B H3MCHCHHUHU CBOMCTB HEMETAJIJIOB U HX
COCIMHEHUH C YYETOM CTPOCHUS UX aTOMOB U
MTOJIOKEHUS

B [Iepnognyeckon cucreme

XHMHYECKHX 3JIEMCHTOB

J1. . Menneneena.

XapaxkTepu30BaTh (ONMUCHIBATh) 00IIHE
XHMHYECKHE CBOMCTBA HEMETAJIOB, HX
BOKHEHIINX COCTMHEHUM, TOATBEPKAASIITO
OTNHUCaHue MPUMEPAMH YpaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKHUX

peaKuui.

XapakTepu30BaTh BIMSIHUE HEMETAIIJIOBH MX
COEIMHEHUH Ha >KMBBIE OPTaHU3MBI;
ONUCHIBATh NPUMEHEHUE

B PA3JIMYHBIX 00JIACTAX MPAKTHICCKOM
JIeATCILHOCTH YSJIOBEKA.
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® [IpakTuyeckue pabOTHI:
Ne 3. Pemienne sKkcriepuMeHTaIbHBIX3a0a4
1o Teme «Hemerans.

® PacuérHble 3amaun:

— pacyeThl MacChl BelIeCcTBa

wim o0bemMa Tra3oB IO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH
00BbEMY OJTHOTO U3 YYaCTBYIOIIUX

B PEaKIUH BEUIECTB; PACUYEThI MACCHI
(oOBeMa, KoTMYecTBa BEIICCTBA)
MPOAYKTOB PEAKIINHU, €CITH OJTHO

U3 BELIECTB UMEET MPHUMECH

2.3

SKCHepI/IMeHTaHBHLIC
OCHOBBI XMMHH

Heoprannueckue u opranuueckue
kucnotel. Heoprannueckue u
OpraHMYecKre OCHOBaHUs. AMQOTepHbIE

HCOPraHNYCCKUC N OPraHUYCCKHUE COCIUHCHM .

I'enetmueckas CBA3b HCOPraHNM4YCCKUX "1
OpraHN4Y€CKUX BCIICCTB

[IpoBoaUTH peakuuu,

MOJTBEPKIAI0IINE XapaKTepHbIE CBOMCTBA
M3y4aeMbIX BEIIECTB, paclo3HaBaTh
OIBITHBIM ITyTEM aHUOHBI,

MPUCYTCTBYIOLIME B BOJHBIXPACTBOPAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS — ITPOBEJCHHUE,
HAOJIIOJICHUE U OIIMCAaHHE XUMUYECKOIO
IKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE 1
71a00paTOPHBIE OTBITHI, MPAKTUIECKUE
paboThI).

[IpeacraBnsaTh pe3yabTaThbl

XUMHUYECKOTO  3KCIepuMeHTa B  (dopme
3allMCH  YpPaBHEHUHM  COOTBETCTBYIOLIUX
peaklMii ¥ 1e7aTh BEIBOJBI HA UX

OCHOBE.
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CnenoBaTh paBuiIaM I0JIb30BaHUS
XUMUYECKOH 1TOoCy 101 1 1a00paTOpHBIM
000pyTI0BaHUEM.

ITpoBOIUTH BBIUMCIIEHUS

10 YPAaBHEHUSIM XUMHUYECKUX PEAKIIUH.
CamocToATeNbHO MJIaHUPOBATh U
OCYILECTBIISATH CBOIO IIO3HABATENIbHYIO
NeSITeNbHOCTD; IPUHUMATh aKTHBHOE
y4acTue B IpyIIoBoi yueOHo
JIeSITEIIbHOCTH

Hroro no pazneny 30
Pa3nen 3. Xumus u :Ku3Hb (5 4acoB)
3.1. | Xumus U )KU3Hb 5 Posne xumun B obecriedeHun PackpeiBaTh posib XUMUH B PEIICHUN

HKOJIOTUIECKOM, SJHEPTETHYECKON 1
MUIEBOM 0€30MaCHOCTH, Pa3BUTUU
MeauuuHbL. [ToHsATHE 0 HAyYHBIX
METO/ax MO3HAaHUs BELECTB U
XMUMHUYECKHX pEaKIHii.

[IpencraBnenus 00 oOIMIMX HAYUYHBIX
MPUHIUIAX TPOMBIIIIEHHOTO MOJTYyYeHUS
BaXHEUIINX BELIECTB (Ha MpUMeEpax
MIPOU3BO/ICTBA AMMHUAaKa, CEPHOM
KHUCJIOThI, METaHOJIA).

YesoBek B MHpE BEIIECTB, MATEPUAIOB U
XUMHAYECKHX PEaKIUii: XUMHS U 37I0POBbE
9eJI0BEeKa; MPaBUIIA HCIIOIb30BAHIS
JIeKapCTBEHHBIX

DHEPreTUYECKUX, CHIPHEBBIX U
9KOJOTUYECKUX MTPOOIIEM YETIOBEUECTBA,
OIMCHIBAaTh OCHOBHBIC HAIIPABJICHUS Pa3BUTHUS
XMMHUYECKON HayKH U TEXHOJIOTHH.
[TpumeHnsTh IpaBuiia 6€301MacHOr0
oOpallieHus ¢ BEIIeCTBaMU,

HCIIOJIB3YEMBIMU B HOBCGHHGBHOﬁ

JKM3HH, TIPaBHUJIa IOBEICHHS B IEIISX
cOepeKeHUs 3J0POBbS U OKPY KarOIIEH
NPUPOTHON CPe/Ibl; TOHUMATh BPe/
(omacHOCTB) BO3JCHCTBHS Ha KUBHIC
OpTaHHU3MBbI ONIPEICIICHHBIX BEIIECTB

cMmbica nokasarens [IJIK, noscusaTs
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IperapaToB; MpaBiiIa 6e30MacHOr0
UCTIOJIB30BAHUS MIPETapaToB OBITOBOM XMMUU B
MIOBCE/THEBHOI KH3HU. BrITOBasXMMHU4Ieckas
IpPaMOTHOCTh

Ha [IPUMEpPax crocoObl yMEHBIICHUS U
MPEIOTBPALICHUS KX BPEIHOTO

BO3JICHCTBUSL.

AHaM3UPOBATh U KPUTUUECKHU OLICHUBATH
UH(OpPMAIINIO, CBSI3aHHYIO C XUMHUYECKUMU
IIpOLIECCaMU U UX BIMSIHUEM Ha COCTOSIHUE
OKPYXaroIIECHCPEbL.

Hcnonp30BaTh NOJyYEHHbIE 3HAHUS U
npecTaBieHus o chepax

JESITEIbHOCTH, CBSI3aHHBIX C HAYKOH U
COBPEMEHHBIMH TEXHOJIOTUSIMU, KAaK OCHOBY
JUTsl OpUEHTALlMU B BIOOpE CBOEH Oymytieit
poheccuoHaNbHOM 1EeATENbHOCTH.
[TpuauMath yuactre B 00CYXKIESHHH MPOOIIeM
XUMHYECKOW U SKOJIOTUYECKOMN
HAIpPaBJIEHHOCTH, BHICKA3bIBaTh COOCTBEHHYIO
MO3UIUIO IO MTpo0JIeMe U IpejiaraTh
BO3MOJKHBIE TTYTH €€

pelieHus

Hroro no pazneny 5
OBIIEE KOJIMYECTBO 68
YACOB I10 [TPOTPAMME
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INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuectBo [ara
DJEeKTPOHHBIE IU(PPOBBIE
Ne n/nn Tema ypoka MPAKTUYECKUX | KOHTPOJBHBIX | IPOBEAC
00pa3oBaTeNbHbIE PECYPChI
pabot pabot HUS
1 IIpeameT opraHM4ecKor XUMHH, €€ BOSHUKHOBEHUE, PA3BUTHE U Bu6muotexa [JOK
3HAYEHHE https://myschool.edu.ru/
2 Teopus crpoenust oprannueckux coequnenuit A. M. bytneposa, bubnnorexa [HOK
€€ OCHOBHBIE TOJI0KEHUS https://myschool.edu.ru/
[IpencraBnenue o kinaccuukany OpraHM4eCKUX BEIIECTB. bubnnorexa [JOK
3 Homenkiarypa (cucreMaTuueckas) ¥ TpPUBHAIBHbBIE Ha3BAHHUS https://myschool.edu.ru/
OpraHMYECKUX BEILECTB
4 AJIKaHbI: COCTaB U CTPOECHUE, FTOMOJIOTUYECKHH Pl bubnnoreka [JOK
https://myschool.edu.ru/
5 MeTaH 1 3TaH — NPOCTENIINE MPEACTABUTEIIN ATKAHOB bubnnoreka [JOK
https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOKWCTBA bu6nmoreka [JOK
https://myschool.edu.ru/
7 OTHUJIEH U IPONUIIEH — MPOCTEHNIINE TPEICTAaBUTENIN AIKEHOB bubnuoreka [IOK
https://myschool.edu.ru/
8 [TpakTrueckas padota Ne 1. «IlonyueHue sTuineHa u U3y4eHue ero bubnnoreka [JOK
CBOWCTBY https://myschool.edu.ru/
9 Anxanuensl. byraguen-1,3 u metmn6yraguen-1,3. Ilomyuenue bubnnoreka [JOK
CHUHTETHYECKOT0 KayuyKa M pe3uHbI https://myschool.edu.ru/
10 AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTMUECKHUH PSi. bubnnorexka [JOK
AlleTUJIeH — MPOCTEHIINIA TPEICTABUTENh ATKUHOB https://myschool.edu.ru/
11 Brruncnenus no ypaBHEHUIO XUMAYECKON PEaKIUA bubnnorexka [JOK
https://myschool.edu.ru/
12 Apenbl: 6eH3011 ¥ TOTy0Jl. TOKCUYHOCTh apeHOB bubnnorexka [JOK
https://myschool.edu.ru/
13 I'eneTnyeckas CBA3b yIiIeBOAOPOAOB, IPUHAUICKAIIUX K bubnnoreka [JOK
pa3IMYHbBIM KJIaccam https://myschool.edu.ru/
14 [IpupoaHbIE HICTOYHUKH YIJIEBOJOPOAOB: IIPUPOIHBIN a3 U bu6muoreka [IOK

N0y THBIC HETSIHbIE ra3bl, HePTh U MPOAYKTHI €€ mepepaboTKu

https://myschool.edu.ru/

40




®denepanbHas pabouas nporpamma | Xumusi. 10-11 kmaccel (6a30BbIl ypOBEHB)

15 [IpupoHbIE HICTOYHUKH YIJIEBOJOPOAOB: IIPUPOIHBIN Ia3 U bubmumoreka [IOK
Oy THBIE HEDTIHBIC ra3el, HePTh U MPOAYKTHI €€ mepepaboTKU https://myschool.edu.ru/

16 KonTponpHas pabora o pazaeny «YTIeBoI0pOabD bubnmoreka [JOK
https://myschool.edu.ru/

17 [IpenenbHble OAHOATOMHBIE CIIMPTHI: METAHOJ U OTAHOJL. bubmumoreka [IOK
BopopoaHas cBsi3b https://myschool.edu.ru/

18 MHOroaToOMHBIE CITIUPTHI: ATUIICHIIIMKOJb U TITULIEPUH bubnuorexa [JOK
https://myschool.edu.ru/

19 @DeHOo: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U XUMHUYECKHE bubnmnoreka [HOK
CBOWCTBA, TPHUMEHECHHE https://myschool.edu.ru/

20 Anpaeruapl: GopManbaeTyI U alleTaIbIeTu . AIICTOH bu6nunorexa [IOK
https://myschool.edu.ru/

21 OnHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE KHCIOTHI: MypaBbUHAs bubnmnoreka [HOK
U YKCYCHast https://myschool.edu.ru/

22 [TpakTuueckas pabota Ne 2. «CBoiCTBa pacTBOpa YKCYCHOM bubnmnoreka HOK
KHCJIOTBI» https://myschool.edu.ru/

23 CreaprHOBas U OJIEMHOBASI KUCIIOTHI, KaK MPEACTABUTENH BBICIIMX bubnmnoreka [JOK
KapOOHOBBIX KHUCIIOT https://myschool.edu.ru/

24 Mpia Kak CONM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE bu6nuorexa [IOK
JeicTBHE https://myschool.edu.ru/

25 CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT. bubmuoreka [JOK
['uaponu3 CoKHBIX 2PHUPOB https://myschool.edu.ru/

26 Kupsl: runponus, npuMeHeHue, OnoIoTnyecKas posib )KUPOB bubmuoreka [JOK
https://myschool.edu.ru/

27 VYrneBoabl: cocTas, Kiaccudukanus. BaxHeime npeacraBuTenu: bubmuoreka [JOK
TIII0K03a, PpYKTO3a, caxaposa https://myschool.edu.ru/

28 Kpaxmai 1 mesmoa03a Kak TpUPOIHBIE TOJIUMEPHI bubmuoreka [IOK
https://myschool.edu.ru/

29 KonTtponbnas pabota mo pazaeny «Kucmoposconepxarme bubnuotexa [JOK
OpPTaHMYECKUE COSTUHEHUS https://myschool.edu.ru/

30 AMWHBI: METHJIAMUH U aHWIHH but6mmorekxa [IOK
https://myschool.edu.ru/

31 AMUHOKHCIIOTHI KaK aM(OTEpHbIE OPTaHUYECKHUE COSTUHEHHS, UX bu6muoteka [JOK

ononoruueckoe 3Hauenue. Ilentuanl

https://myschool.edu.ru/
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32 benku kak npupoIHbIE BHICOKOMOJIEKYJIISIPHBIE COEAMHEHUS Bu6muoteka [JOK
https://myschool.edu.ru/
33 OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN Bu6muoteka [JOK
https://myschool.edu.ru/
34 OCHOBHBIE METO/IbI CUHTE3a BICOKOMOJIEKYJIIPHBIX COSANHEHUMH. bubmmoreka [JOK

HHaCTMaCCBI, Kay4yKH, BOJIOKHA

https://myschool.edu.ru/

Bcero:
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INOYPOYHOE IINTAHUPOBAHHUE

11KJIACC
Komngect
[ara
No /it Tema ypoxka BO
MIPOBEACHUS
4acoB
Tema 1. Metoanl no3Hanus B xumuu (14gac)
1 Hayunble MeTO/BI TO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUI. POJb SKCIIEpUMEHTa U TEOPUH B XUMHUH.
Mooenuposarnue xumuyeckux npoyeccos. 1
TEOPETUYECKHWE OCHOBbBI XUMHNU
Tewma 2. Baxknelinme XuMu4eckue MOHATHUS U 3aK0HBI (3 yaca)

1(2) | Atom. Xumudeckui anement. M3otonsl. [IpocThie U CII0KHBIC BEIIESCTBA 1

2 (3) | BakoH coxpaHEeHHs MAacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTHU MPH XMMHUYECKHX PEaKIHsIX 1

3 (4) 3aKOH MOCTOSIHCTBA COCTaBa BellecTB. BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHHSI. 1

KadecTBeHHBIN W KOTUYECTBEHHBLIA COCTaB BCIICCTBA.

Tema 3. HepI/IOI[I/I‘-ICCKI/IX 3aKOH U nmepuoan1iecKkas CucreMa XuMHYIE€CKHUX 3JIEMEHTOB I[.I/I.Meﬂ)le.ﬂeeBa Ha OCHOBE€ YIYCHHUSA O CTPOCHUH AaTOMOB

(5 yacos).
1(5) | Atomuble opOuTan. DIIeKTPOHHAsI Kiaccu(UKaIus 3JIEMEHTOB (S-, P- onemenmi). 1
2 (6) | Ocobennocmu cmpoetusi 21eKMpPOHHBIX 000104eK AmMOMO8 NEPEXOOHBIX INeMEHMOB. 1
3(7) [TonoxeHnue B mepruoaMUECKON ccTeMe XUMHUYECKUX AnieMeHToB J[.1.MeHnzeneeBa Boopoia, JaHTaHOUIOB, 1
AKTUHOUJIOB M HCKYCCTBEHHO MOJYYCHHBIX DJIEMEHTOB
4 (8) | BasieHTHOCTh XMMHYECKHX DJIeMEHTOB. [lepruoanueckoe H3MEHEHNE BAICHTHOCTH M pa3MEPOB aTOMOB. 1
5 (9) Ilepnonnueckuil 3aKOH U IEPUOIUYECKAs] CUCTEMa XUMHYeCcKuX dieMeHToB [[.1.MenzaeneeBa, nx 1
MHPOBO33PEHUYECKOE U HAYYHOE 3HAYCHHUE.
Tema 4. Ctpoenue Bemecrna (10 yacon).
1(10) XI/IMI/I:ICCKaSI CBs13b. Busibl 1 MexaHU3MBbl 00pa30BaHMs XUMHUECKON CBSI3U. EnuHast mpupoga XMMHUYECKIX 1
cBs3eil. Monnas cBsi3b. KaTHOHBI 1 aHHOHBI.
2 (1) KoBanienTHas CBs3b, €€ Pa3HOBUIHOCTH U MEXaHU3MbI 00pa30BaHUs. DJIEKTPOOTpULATEIbHOCTh. CTENeHb 1
OKHCIICHHSI XHMUYECKHX JIEMEHTOB.
3(12) | Merammnueckas CBsi3b. BoO0poonas cés3b, €€ posib 6 QopMuposanuu cmpykmyp OUONOIUMepos. 1
4 (13) | Ilpocmpancmeentoe cmpoeHue MOAEKYI HeOP2AHUYECKUX U OP2AHUYECKUX 8elecs 1
5(14) | Kpucrajuimyeckue penieTKH. 1
6 (15) | llpuuusbl MHOroOOpasus BEWIECTB: H30MEPHS, TOMOJIOTHSL, AJTOTPOIIHS 1
7 (16) | Jimcnepcuble cucteMbl MIcTHHHBIE pacTBOPBI. [loHsamue o Koaioudax u ux 3uadenue (30u, 2eiu). 1
8 (17) | CriocoObl BhIpa)KeHHUsI KOHIICHTPAIIMH PACTBOPOB: MacCOBasi JI0JIsi PACTBOPEHHOTO BEIIECTBA, MOJISPHASL 1
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KoHyenmpayus. Pacuemnule 3a0ayu. Beiuucienue maccel (Konuuecmea ewjecmea, o6vema) npooykma
peaxyuu, eciu 0Jisl e20 NoAy4eHus 0aH pacmeop ¢ ONpPedeleHHOU MACCo80l 00ell UCXO0OH020 8euecmad.

9 (18) | lpaxmuueckas padoma 1. Ilpuzomosnenue pacmeopos ¢ 3a0aHHON MOAPHOU KOHYeHmpauuei 1
10 (19) | KourpoJabHas padota 1 no memam «Badxcheiiuue xumuueckue nOHAmMus u 3akonvly, «llepuoouueckuil 3akon
U nepuoouyecKas cucmema Xumuyeckux snemenmos J{.M.Menoeneeéa na ocnose yuenus o CmpoeHuu amomosy, 1
«Cmpoenue gewjecmear
Tema 5. Xumuueckue peakuuu (14 yacon)
1(20) | Ananu3 KoHTpOJIbHOM paboThl. Kitaccudukaiys XMMIUUECKUX Peakinii B B HECOPraHUYECKOW 1 OpraHHuYeCKOit
XUMUH 110 pa3InYHbIM Ipu3HaKaM. TernoBoi agdext xummuueckoil peakunu. OCOOEHHOCTH peakluii B 1
OPraHNU4eCKON XMMHH.
2 (21) | OKUCIUTEIBHO — BOCCTAHOBHUTEIIbHBIC PEAKIIHH. 1
3(22) | OkuCIUTEIHHO — BOCCTAHOBUTEIIBHBIC PEAKIIHH. 1
4 (23) | CkopocCTh peakilvu, €¢ 3aBUCUMOCTh OT Pa3In4HbIX (DaKTOPOB. 1
5(24) | 3akon deticmseyrowux macc. Karanus u xatanuszatopsl. [IpencraBienue o pepMeHTax, Kak OMOTOIHYCCKIX 1
KaTajan3aTopax 0eJKOBOW IPUPOIBI
6 (25) | Ilpakxmuueckasn paboma 2. Bausanue paznuunovix pakmopos Ha cKOPOCHb XUMUYECKUX PeaKyuLil 1
7 (26) | OOparumocTp peakiuii. XUMHUYECKOE paBHOBECHE M criocoObl ero cmenienus. [Tpunnmn Jle [atesbe. 1
8 (27) | IIpon3BOACTBO CEPHOI KUCIOTHI KOHTAKTHBIM CIIOCOOOM 1
9 (28) | DaekrponutHueckas auccormaiys. CuibHbIC U cliadbie 3eKTpoIuThl. Cpelia BOAHBIX PAaCTBOPOB KUCIAs, 1
HelTpaabHas, MENOYHAs.
10 (29) | Bonoponansiii mokasatens (PH) pactsopa. 1
11(30) | Peakiuu noHHOrO OOMEHA B BOAHBIX pacTBopax. JI.o. 1. [Iposedenue peaxyuii uonHo2o ob6meHa Onisi
Xapaxkmepucmukuy c80UCM8 1eKMpPOIUMOE. 1
12 (31) | I'uoponus HEOpPraHMYECKUX U OPraHMUYCSCKUX COeAMHEHH. J1.0.2. Onpedenenue xapakmepa cpedvl pacmeopa ¢ 1
HOMOWbIO YHUBEPCAILHO20 UHOUKAMOPA.
13 (32) | OGoOmEeHNe 1 TOBTOPEHUE N3YUSHHOTO MaTepuaia. Pemenne pacueTHeIX 3a1a4. «BrraucieHne Maccol
(KoMuecTBa BeIIeCTBa, 00beMa) MPOAYKTOB PEAKITUH, €CJIM U3BECTHA MACCa MCXOTHOTO BEIECTBA, 1
COJIepKAIIEr0 OMPEAETICHHYIO JIOJII0 IPUMECEH».
14 (33) | Konmponsnasn pavoma 2 no meme « Teopemuueckue 0cHO8bL XUMUUY 1
Heoprannyeckasi Xumus
Tema 6. Mertanasl (18 yacos)
1(34) | Knaccudukarysi HCOPraHU4eCKUX COSTMHCHUI. 1
2 (35) | XumHuecKHe CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHWYECKHUX coeauHeHMM. OKCH/IBI 1 OCHOBAHUSI. 1
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3(36) | Xumuueckue CBOMCTBa OCHOBHBIX KJIACCOB HEOPTraHMYCCKHUX coeiMHeHMH. KHUCIIOThI 1 coTH. 1
4 (37) | IomoskeHre METAILIOB B IIEPHOAMUYCCKON CHCTEME XUMHUYECKUX dieMeHToB J[.M.Menneneesa. J1.0.3. 1
3naxomcmao ¢ obpasyamu memanios u ux pyoamu (paboma c KoiieKyusmu)
5(38) | O6mue cBOiCTBAa METALIOB. DICKTPOXUMHUYECKUIN Pl HAPSHKCHHUI METAJLIOB. 1
6 (39) | O6ure cocoObl MOIYUYCHHSI METAILIOB. 1
7 (40) | DnexTpoau3 pacCTBOPOB M PaCIJIAaBOB BEIIECTB 1
8 (41) | DaeKTpoIU3 PaCTBOPOB U PACILIABOB BEIICCTB 1
9 (42) | IlonstHe o koppo3uu MeTauioB. COCOOBI 3aIMTHI OT KOPPO3HH. 1
10 (43) | O630p METALIOB INIaBHBIX MOArPYMI (A-rpyrii) NepUOIHYSCKON CHCTEMbI XUMUYECKUX DJIECMEHTOB. 1
11 (44) | O630p METAJLIOB INIABHBIX MOATPYMI (A-rpyIii) NepUoHYECKOil CHCTEMbl XUMUYESCKUX DJICMEHTOB. 1
12 (45) | O630p MeTauIoB MOOOYHBIX moArpymn (b-rpyrin) nepuoIuuecKoi CUCTEMbI XUMHUYECKHUX AJIIEMEHTOB (ME/Ib,
IIMHK, TUTAH, XPOM, KeJIe30, HUKEIb, INIaTUHA). J1.0.4. B3aumooelicmsue yunka u scene3a ¢ pacmeopamu 1
KUCIIOM U Wjesloyell.
13 (46) | O630p MeTaLIOB MOOOYHBIX MoArpyI (B-TpyIim) meproIUYecKoi CUCTEMbI XUMHUYCSCKHUX JIEMEHTOB (ME/Ib,
IIUHK, TUTaH, XPOM, JKeJIe30, HUKENb, TUIaTUHA). JI.0.4. B3aumooeticmeue yunka u dcenesa ¢ pacmseopamu 1
KUCIIOm U wjenoyetl.
14 (47) | Oxcupl ¥ THIPOKCHIBI METAJLIOB. 1
15 (48) | CrunaBbl METAJLIOB. 1
16 (49) | Pemienue pacyeTHbIX 33/1a4. PacyeTsl IO XUMHUUYECKUM YPaBHEHHSIM, CBA3aHHbBIC C MACCOBOM JIOJICH BBIXO/a 1
MPOJYKTA PEAKIIUU OT TEOPETHUECKH BO3ZMOYKHOTO.
17 (50) | O6oOIIeHKE M TOBTOPEHUE U3YUSHHOTO MaTepuaa mo teme «Merayuiby. 1
18 (51) | KonTpoJbHasi padora 3 mo teme «MeTaLibi». 1
Tema 7. Hemeransl (7 yacoB).
1(52) | Ananu3 KOHTpOJILHOM paboThl. O630p CBOMCTB HEMETAIIOB. JI.0.5. 3nakomcmeo ¢ 06pazyamu Hememanios u 1
UX NPUPOOHBIMU COCOUHEHUAMU(PADOMA C KOMIEKYUAMU)
2 (53) | OKUCIUTENBHO — BOCCTAHOBHUTEIbHBIE CBOMCTBA THITMYHBIX HEMETAIIOB (Ha IPUMEpPE BOIOPO/Ia, KHCIOPO/a, 1
raJiOr€HOB U CEPHI).
3 (54) | Obmias xapakTepHCTHKA MOATPYIIIBI rajoreHoB (ot ¢bTopa 10 noaa). biaropoaHbie rassi. 1
4 (55) | BogopojaHbie COeTMHEHUS HEMETAJLIOB. 1
5 (56) | Oxkcuasl HemeTawtoB. Kucimopoacoaepikaripe kucaoTel. OKHCITUTEIbHBIE CBONCTBA A30THOM M CEPHOM KHCIIOT. 1
6 (57) | Ob6oOmIeHre, cCHCTEMAaTH3aIUS ¥ KOPPEKIUS 3HaHu# 110 TeMe «Hemeramnsm». JI.o.6. Pacnosnasanue xnopuoos, 1
cynvgamos, kKapboHamos.
7 (58) | KoutpoubHasi padora 4 no teme «HemeTraibl» 1

Tema 8. JkcnepuMeHTAIbHbIE OCHOBBI XUMMH (5 4acoB)
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1(59) | Ananu3 KOHTpOJILHOM paboThl. ['eHeTHUECKasK CBsI3b HEOPTAHMYECKUX U OPraHUYeCKUX BemecTB. [IpaBuiia 1
0e30MacHOCTH NPH padoTe C €AKUMHU, TOPIOUUMHU U TOKCHUHBIMH BELLIECTBAMH.
2 (60) | MpakTuueckas padora 3. PenicHne SKCIIEPUMEHTAIbHBIX 33144 110 HEOPTaHHMYESCKON XHUMUH. 1
3(61) | Hpakruuyeckas padora 4. Perrenue sKkcrepruMEHTAIBHBIX 33]1a4 110 OPraHUYECKOM XMMHUHU. 1
4 (62) | lpakTuyeckas padora 5. PernieHre nmpakTHYECKUX PACYCTHBIX 3a/1a4. 1
5(63) | IlpakTuyeckasi padora 6. [lonyuyeHue, coOupaHue u pacro3HaBaHUE ra30B. 1
Tema 9. XuMus u :Ku3Hb (5 4acoB)
1(64) | Xumus u 310poBbe. Jlekapcmea, gepmenmoi, GUMAMUHBL, 20PMOHbL, MUHEPAIbHble 800bl. [Ipobiembi,
CBA3aHHbIe C NPUMEHEeHUEeM JIeKapCmEeHHbIX npenapamog. Xumus u nuia. Karoputinocms #cupos, 6eikos u 1
Y211e60008
2 (65) | Xumus B OBCEAHEBHOM )U3HU. Mowwue u uucmawue cpedcmsa. Ilpasuna 6esonachoil pabomsi co
cpedcmeamu Obimogoll xumuu. XMMHYECKIE BEIIECTBA KaK CTPOUTENBHBIEC U MOACTIOYHBIE MATEPUAIIBI. 1
Bewecmea, ucnonvzyemvle 8 nonucpaguu, H#CU80ONUCU, CKYIbNMYpPe, apXumeKmype.
3 (66) | OOuKe npeACTaBICHHUS O MPOMBIIIICHHBIX CIIOCO0aX MOMYYCHUS XMMUYECKUX BEIIECTB (Ha pUMepe 1
IIPOU3BOJICTBA CEPHOM KHCIIOTHI).
4 (67) | Xumuueckoe 3arpsi3HCHUE OKPYKAIOIICH CPEIbl U €r0 MOCIEACTBUS. hblmogas XumMuieckds epamonmHoCcb. 1
5(68) | UtoroBslii ypok 1

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O IPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» Xumus, 10 knacce/ I'adbpuensn O.C., OOmiecTBO ¢ orpaHU4eHHON 0TBETCTBEHHOCTBIO «JIPODAY; AknroHepHoe o01ecTBo «M31aTenbeTBO
«IIpocsemenne»

» Xumus, 11 kmacc: y4ue0. ais o0mieo0pa3oBar. opranmu3anuii: 6a3oBeiid ypoBens/ I'.E.Pym3tuc, ®.I.@enpaman. — 8-¢ u3a. — M. : [Ipoceemenue, 2021.
METOAUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
1. O.C.I'abpuensn, I'.I".JIsicoBa « Xumus Metogudeckoe mocooue — 6a30Bbii ypoBeHb» - M.: JIpoda 2022 rom.
2. O.C.I'abpuensn, N.I'.OctpoymoB, «O011ast XuMus B TeCTax, 3ajadax, ynpaxHeHusx. 11 kmacc» — M.: lpoda, 2023 rox.
3. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3aaun Mo XMMUU U ciocoObl ux pemeHus» - M.: «Zlpodar, 2021roxa.
4. M.A .Pa6osa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumun 11 knacey, - M.: Dx3amen, 2019r.

5. 9. O.C.I'abpuensn, .I'.octpoymMoB «XUMHUYECKU IKCTIEpUMEHT B 1mkouie 11 kiace»; - M.: [Ipoda. —2019 rox. _

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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http://www.chemnet.ru I"azeta «XuMus» U CalT s yIuTENS «51 MOy HA YPOK XUMUH»

http://him.1september.ru Exunas xomnekuus LIOP: TIpenmeTHas KoJIeKIust « XUMUSD

http://school-collection.edu.ru/collection/chemistry EcrecTtBenHO-Hay4YHbIE 3KCIIEpUMEHTHI: XuMus. Kosutekius Poccuiickoro o01meo0pa3oBaTeIbHOrO
noprana

http://experiment.edu.ru AJIXUMUMK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas oiuMIinana mKoJIbHUKOB 110 XUMUHU

http://chem.rusolymp.ru Opranndeckast XMMHsL: SJIEKTPOHHBIN YIEOHUK IS CPETHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: 3JICKTPOHHBIH y4EOHHK

http://www hemi.nsu.ru OTKpbITBINA KOUTEIK: XUMHUS

http://www.chemistry.ru JlucraHunoHHasi OTUMITHA/IA 10 XMMHUH: TEJICKOMMYHUKAIIMOHHBIA 00pa30BaTeIIbHbIN MPOCKT
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