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MNOSACHUTEJIBHAS 3AIITUCKA

[Iporpamma 1mo XMMUM Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus pa3paboTaHa HA OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit ®enepanuny,
TpeOoBaHUIl K pe3yabTaTaM OCBOeHHUs (eaepalbHO 00pa3oBaTeIbHONW MPOrPaMMBbI CPETHETO
obmero o6pazoBanus (POIlI COO), npencraBieHHbix B DenepanbHOM TroCyIapCTBEHHOM
obpazoBatenbHOM cTanaapre COO, ¢ yuérom Konrenmuu npenogaBaHus y4eOHOTO MpeameTa
«Xumusi» B o0pa3oBaTenbHbIX oOpraHu3zanusx Poccuiickoi @enepanuu, pean3yromux
OCHOBHBIE 00pa3oBaTeIbHBIC MPOTPAMMEI, ¥ OCHOBHBIX TMOJOXeHUH «CTpaTerud pa3BUTHUS
Bocriutanus B Poccuiickoit ®enepanmu Ha mnepuwon g0 2025 roma» (Pacmopsbkenue
[IpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3paboTKe MNporpaMmbl MO XHMHH, K OIpEIeTIeHHI0 o0Ien
CTpaTeruu 0OyueHHsI, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMU Y4eOHOIO MpeaMera
«Xumust» s 10—-11 kmaccoB Ha 6a30BOM YPOBHE COCTAaBWIM KOHIENTYaJIbHBIC TOJIOKECHHS
dI'OC COO o B3anMOOOYCIOBICHHOCTH IICJICH, COAEp)KaHMs, pEe3yIbTaTOB OOY4YCHHUS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBITYCKHMKaMH  0O0IIe00pa3oBaTeaIbHON
OpraHH3aliy, SBISETCS HEOThEeMJIEMOM 4YacThlo UX 00pa3oBaHHOCTH. OHO  CIYXKHUT
3aBEepIIAIONINM STallOM pPealu3allid Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITFOUEBBIX
LIEHHOCTEW, NPUCYIIUX LEJOCTHOM cHCTeMe XHMHUYECKOro oO0pa3oBaHHs. OTH LEHHOCTU
KacaroTcsl TIO3HAHMSI 3aKOHOB MPHUPOJIBI, (OPMUPOBAHUS MHUPOBO33PEHHSI U OOIIEH KYIBTYpPbI
YeJloBeKa, a TaKkKe OHKOJIOTMYECKM OOOCHOBAaHHOI'O OTHOLIEHHMSI K CBOEMY 3/10pOBbIO U
pUPOAHON cpere. Peanusyercs xumuueckoe oOpa3oBaHue 00y4arONIMXCs HA YPOBHE CPEIHEro
o0rmiero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO mpeamera «XUMHsA», COAEpKaHUE U MOCTPOCHUE
KOTOPOTO OINpEACNICHbl B TpOrpaMMe MO0 XUMHUU C y4€TOM CHeUUu(PUKA HAYKH XUMHH, €
3HAYEHUS B MO3HAHUU MPUPOJBI U B MaTepUATbHOMN KU3HU OOIIECTBA, a TAKXKE C yUETOM OOIIMX
Hesneld W MPUHIUIOB, XapaKTepU3YIOINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEeTHETr0 OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMUsL KaK dJIEMEHT CHUCTEMbI €CTECTBEHHBIX HAYK UTPaeT 0COOYIO0 POJb B COBPEMEHHOU
LMBUJIN3ALMU, B CO3JaHUM HOBOW 0a3pl MaTepuanbHON KyabTypbhl. OHa BHOCUT CBOM BKJIaJa B
(hopMHpOBaHHE PAIMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3JJaHUE 1IEJIOCTHOTO MpeICTaBICHUS
00 OKpy’KaroIleM MUpPE KaK O €IUHCTBE MPUPOABI M YeIOBeKa, KOTopoe (HopMHUPYeTCs B XUMUU
Ha OCHOBE NOHMMAaHHUS BELLECTBEHHOT'O COCTaBa OKPYKAIOLIETO MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX1y CTPOCHHEM BEIECTB, X CBOMCTBAMHU U BO3MOKHBIMU OOJIACTSIMU PUMEHEHHUSI.

TecHo B3aUMOJEHCTBYST C JpPYrMMU €CTECTBEHHbIMU HAyKaMH, XHMHUS CTaja
HEOTHEMJIEMOW YacTbl0 MHUPOBOM KyJIbTYphbl, HEOOXOIMMBIM YCIOBHEM YCIIELUIHOTO Tpylda U
KHU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHasi XUMUS KaK Hayka CO3MJaTelbHas, Kak HayKa
BBICOKMX TEXHOJIOTUW HAalMpaBjieHa Ha pelleHHe TI00aNbHBIX MPOOIeM YCTOWYHMBOTO Pa3BUTHS
YeJIOBEUeCTBA — CHIPHEBOM, JHEPTrEeTUYECKOM, IHUIIEBOM, HKOJIOTHYECKOHW OE30MacCHOCTH U
OXpaHbI 3J0OPOBbA.

B coorBeTcTBUM C OOUMMM LENSIMM M IPUHLUIAMU CPEIHEro o0Iero oOpa3oBaHUs
coaepkanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbIA yPOBEHb U3YUYCHHS) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO TMOJATOTOBKY OOyUYarOIUXCs, HEOOXOAMMYIO MM JJisi
BBIPA0OOTKM MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COLIMYMA,
MIPOJIOJIKEHHSI 00pa30BaHusl B Pa3IMUHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XUMHUEI.



CocrapnstomuMu  npeamera «XUMUs» SIBISAIOTCA 0a30Bble Kypchl — «OpraHuydeckas
xumMusi» U «O011as 1 HeOpraHu4eckasi XUMHsI», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBJIIFOTCS. OCHOBBI 0a30BOM HAayKM: CUCTEMA 3HAHUHN 10 HEOPTaHUYECKOH XUMHHU (C BKIIOUEHHEM
3HaHU# U3 o0uIel XuMHUM) U opraHndyeckoil xumuu. GopmMupoBaHUe TaHHOH CUCTEMbI 3HAHHM
IpU W3YYEHUH INpeaMeTa 00ecleyuBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEr0 MHOrooOpasus
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB M TEOPHH XMUMUHU.

Crtpykrypa conepkanus KypcoB — «Opranudeckas xumusi» u «OO0mas 1 Heopranmdeckas
XUMUS» c(hOPMUPOBAHA B MPOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOAXO0/a K U3yYEHHIO
yuyeOHOro Martepuasa M OOyCJOBJI€HAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONPEIEIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BeEIIECTBA
paccMaTpUBalOTCA Ha ypOBHE KJIACCHYECKOM TEOPHH CTPOCHMS OPraHMYECKMX COCIWHEHUH, a
TAaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U IJIEKTPOHHBIX NPEJCTaBICHUH O CTPOCHHM BEILECTB.
CeeneHusi 00 M3ydyaeMbIX B Kypce€ BEIIECTBaxX AAOTCS B Pa3BUTHM — OT YIJIEBOAOPOIOB A0
CJIO)KHBIX OMOJIOTMUECKH AaKTHBHBIX COEIMHEHMH. B Kypce opraHmdeckoil XMMHUM HOJIYy4aroT
paszBuTHe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIINETo 00pa3oBaHUs MEpBOHAYATHHBIC
MIPEICTABICHUS] O XUMUYECKOU CBA3M, KJIACCU(PUKALMOHHBIX MIPU3HAKAX BEILECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHUS, O XMMUYECKON PEaKIIUH.

Ilon HOBBIM yriom 3peHus B mpeamere «XuMus» 0a30BOr0 ypOBHS paccMaTpHBAETCS
W3Y4YEHHbII Ha YpPOBHE OCHOBHOrO 00Iero oOpa3oBaHMs TEOPETHUECKHM MaTepuanl u
(akTOJIOTrMUECKUe CBEJICHHs O BEIEeCTBaX M XMMHMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O6miast 1 HeopraHuveckass XuMus» 0oOydaroIUMCsl MPEJOCTABISAETCS BO3MOXKHOCTh OCO3HATh
3HaYeHHE NEPUOJUYECKOr0 3aKOHA C OOLIETEOPETHYECKUX U METOAOJIOTMYECKUX IO3ULUH,
riy0e TMOHATh MCTOPHUYECKOEe H3MEHEHHEe (YHKIMH 3TOro 3aKkoHa — OT 00oOImaromei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunast cucreMa 3HaHUN O Ba)KHEHMIIMX BELIECTBAX, MX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHNH, a TAK)KE 0 XMMHUECKUX PEAKIUAX, UX CYHIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonHsieTcs B Kypcax 10 wm 11 KiaccoB 3eMEHTaMU  COJEpKaHUS, HMEIOUUMU
KYJIbTYpOJIOTHUECKUH M TNPHUKIAJHONW XapakTep. OTH 3HAHUSA CIHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSI3U XMUMHM C JApPYTMMH HayKaMH, pacKpblBalOT €€ pojib B II03HABaTEIBHON U
MIPAKTUYECKON NEATENbHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHHTAHHUIO YBAXKEHMS K IPOLECCY
TBOpPYECTBA B 00JACTH TEOPUM M NMPAKTUUYECKUX MPUIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCA B OOIIECTBEHHO M JTMYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATE MHPOPMALMIO M IMPUMEHSTh €€ JUIsl MONOJHEHUs 3HAHUH, pelIeHus
VHTEJJIEKTYaJIbHBIX M JKCIIEPUMEHTAIBHBIX HCCIIEN0BAaTENbCKUX 3a1ad. B 1enoM conep:kanue
yueOHoro npeamMera «XUMHs» TaHHOTO YPOBHS U3yU€HUSI OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
o0yJaromuxcs MUPOBO33PEHUYECKOH OCHOBBI JJIsl MOHMMaHUS (PUIOCOPCKUX HJIEH, TaKUX Kak:
MaTepUaIbHOE €AMHCTBO HEOPTraHMYECKOI'0 M OPraHMYECKOro MHUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPOJIHBIX SBJICHUIN MYTEM dKCIIEPUMEHTA
U pelieHus NPOTHBOPEUYM MEXAYy HOBBIMHM (paKTaMH M TEOPETUYECKUMH IPEINOChIIKAMHU,
OCO3HAHHME POJM XMMHUHU B PEIICHUH 3KOJOTMUYECKUX MpOoOIJIeM, a Takxke MpodsieM cOepekeHus
YHEPreTUYECKUX PECYPCOB, ChIPhA, CO34aHNUs HOBBIX TEXHOJIOTMHA U MaTEPUAJIOB.

B mnnane pemeHuss 3amady BOCHHUTAHUS, PA3BUTUS W COLMANIM3ALMU  OOYYaIOIIMXCS
MPUHATBIE MPOTPaMMOM 10 XHMMHUHU HOAXOAbl K ONPEACIICHUIO COJEP)KaHUS U TOCTPOSHUs
IpeaMeTa MpegycMaTpuBaroT (OPMUPOBAHUE YHUBEPCAJIBHBIX Y4€OHBIX NEHCTBHUH, MMEIOLIUX
6a30Boe 3HAUEHUE [ Pa3IMYHBIX BUJOB JIE€ATEIBHOCTHU: PEIICHUs TPoOIeM, MONCKa, aHAIn3a U



00paboTku HWHPOpPMAIUK, HEOOXOMUMBIX [UIsl TMPUOOPETCHUs OMbITa MPAKTUYECKOH W
HCCIICIOBATEIILCKON ACSITEILHOCTH, 3aHUMAIOMICH BAXKHOE MECTO B IIO3HAHUY XHMHHU.

B npakTuke npernojgaBaHus XUMUAW KaKk HAa YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHusl, TaK U
Ha YpPOBHE cpemHero oOmiero oOpa3oBaHUsi, TMPU  ONPEIEICHHH  COJEP>KATEIbHON
XapaKTePUCTUKU IeJie H3ydCHHs IpeJMeTa HaIpaBICHHUEM IEPBOCTCIICHHOW 3HAYUMOCTH
TPAJUIIMOHHO TpU3HAETCS (HOPMUPOBAHME OCHOB XUMHUYECKOW HAyKH KakK OO0JIACTH
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON ACATENILHOCTH YeIOBeKa M KaK OJHOTO U3
KOMITOHCHTOB MHPOBOH KyJabTyphl. C METONWYECKOM TOYKM 3pEHUsS TaKOW IOAXOa K
OIIPEICIICHUIO TIeJICH U3YUeHUS MPEIMETa SIBISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo NaHHOW TOYKE 3pEHUs TJIABHBIMH IIENIIMH H3Y4YCHHs TpeaMeTa «XUMUs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) IBASIOTCS:

e (GOpMHpPOBAHME CHCTEMbl XHMHUYECKMX 3HAHUM KaK Ba)KHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHPA, B OCHOBE KOTOPOH JIE)KAT KIIFOYCBBIC MMOHSITHSI,
(dyHIaMEHTAIbHBIE 3aKOHBI M TCOPHUH XHMHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
NOHUMaHHE CYITHOCTH JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE M Pa3BUTHE MPEICTABICHUI O HAyYHBIX METOJAX IMO3HAHUS BEHIECTB H
XUMHUYECKHUX peaKInid, HEOOXOIUMBIX JJIsl IPUOOPETEHUSI YMEHH OPUEHTHPOBATHCS B
MHUPE BEIIECTB U XUMHUYECKHUX SBJICHUHN, HMCIOIINX MECTO B MPUPOJIC, B MPAKTUUICCKOUN H
MMOBCEAHEBHOM KH3HU,

® pasBUTHEC YMEHHHW U CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHCHHEM XUMHUYECKOTO OSKCIEPUMEHTa, COOJIIOJICHHEM TMpaBUiI 0Oe301acHOro
oOpaleHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atuM, comepkarenbHas XapaKTepUCTUKA TIEIeH W 3a/1ad U3ydeHUs IpeaMeTa B
porpamMme 1o XMMHU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU MTPHOPUTETAMU
B CHCTeMe cpeaHero obmiero ooOpaszoBanus. CeromHss B TpENOJaBaHUM XUMHUU B OOJbIIEH
CTETIEHW OTHAETCS NPEANOYTEHHUE MPAKTUIECKOH KOMIIOHEHTE COJNEp)KaHHS OOy4YCHHS,
OpUEHTHPOBAaHHOW Ha TMOATOTOBKY BBIIYCKHHMKA OOIIEO0pa30BaTEeIbHONW  OpraHU3allNu,
BJIQJICIOIETO HE HA0OpOM 3HAaHWH, a (HYHKIMOHATHLHOW T'PAMOTHOCTBIO, TO €CTh CIIOCOOaAMH U
YMEHUSIMH aKTHBHOTO TOJIYYEHUS 3HAHUW U MPUMEHEHUS WX B PEalbHOM JKU3HU ISl PEUICHHUS
MPAKTUYECKHUX 3a]1a4.

B cBs3u ¢ 3THUM Tpu HM3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HAYCHHE
MpHOOPETAIOT TAKUE LIEH U 3a/1a4H, KaK:

agantanus OOydYalIIUXCs K  YCIOBUSIM JUHAMUYHO  Pa3BUBAIOMIETOCS  MUPA,
(hopMHpOBaHHE WHTEIUICKTYAJIbHO PA3BUTOW JIMYHOCTH, TOTOBOH K C€aMo0OOpa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIFHOMY TPUHATHIO TPAMOTHBIX pEUICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIVSIX, CBA3aHHBIX C BEMICCTBAMH U UX PUMEHEHHEM;

dbopmupoBaHre y OOYy4YaIOIMMXCSA KIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHITUN),
HMMEIOIUX YHUBEPCATbHOE 3HAUCHHE JJIsl PA3IMYHBIX BUOB JEATEIHHOCTH: PEIICHUs MpodIeM,
MOWCKa, aHaIM3a W o00paboTku WHPOpPMAIUU, HEOOXOMUMBIX [UIsl TPHOOPETEHHUS OIbITa
JeSITETFHOCTH, KOTOpasi 3aHUMAaeT BAYKHOE MECTO B MO3HAHMU XWUMHH, a TaKKe JUISl OIICHKH C
MO3UIUI IKOJIOTHUYECKOI 0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB M XUMUYECKUX MPOIIECCOB
Ha OPTaHMU3M YeJIOBEKA U MIPUPOIHYIO CPEIY;

pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEU
o0yJaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHHA B
COOTBETCTBHUH C KU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIOIL30BaTh COBPEMEHHBIC HH(POPMAITMOHHBIE



TEXHOJIOTUH ISl TIOMCKA M aHAIKM3a Y4eOHOM M HayYyHO-NOMYJISpHOI HMHOPMAIIMH XUMHUYECKOTO
COJIEPIKAHHS;

(dhopMupoBaHHEe U pa3BUTHE Y 00yUaIOIIUXCS ACCOLUATUBHOTO M JIOTHYECKOTO MBILIUICHHUS,
HAOMIOATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NTPH TUTAHUPOBAHHUH U TIPOBEICHIH XUMUYECKOTO SKCIIEPHUMEHTA;

BOCIHTAaHUE Yy oOOydarommxcs YOeKIEHHOCTH B T'yYMaHHCTUYECKOH HaIpaBIEHHOCTH
XUMUM, €€ BaXHOW PpOMM B  PEUICHWH TIJI0OAJbHBIX  MPOOJIEM  palOHAIBLHOTO
MIPUPOJIOTIONBF30BAHMS, TOMOIHEHHUS SHEPTeTHYECKUX PECYpCOB M COXPAaHEHHS IMPHPOTHOTO
paBHOBECHSI, OCO3HAHUSA HEOOXOAMMOCTH OEpeKHOTO OTHOILICHUS K MPUPOAE U CBOEMY
3JI0pOBBIO, a TaK)Ke MPUOOPETEHHUS OIBITAa UCIOIB30BAHUS TONYUYECHHBIX 3HAHUHN JJIS1 IPUHSTHS
IPaMOTHBIX PEHICHUN B CUTYAIUSX, CBI3aHHBIX C XUMHUUYECKUMH SBJICHUSMHU.

B yue6GHOM 1u1aHe cpenHero obOiero o0pa3oBaHUs NpeaMeT «XHUMuUs» 0a30BOr0 YpOBHS
BXOJHT B COCTaB MpeIMETHOI obnacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO1iee yncIO YacoB, OTBEAEHHBIX IS U3YUEHHUS XUMUHU, HA 0a30BOM YpOBHE CPEIHEro
obmiero obpaszoBanusi, coctaBisier 68 vacoB: B 10 kmacce — 34 gaca (1 gac B Henmenmio), B 11
kiacce — 34 gaca (1 yac B Hezelio).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPTTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI OPraHM4eCKOH XUMHUU

[IpenmeT opraHnueckor XMMHH: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYECHHH
HOBBIX BEIIECTB U MaTEepHaIOB. Teopus CTpOeHUsI OpraHudecKux coequHennii A. M. bytieposa,
e€ ocHOBHBIe monokeHus. CTpyKTypHbIE (OPMYIBI OpPraHMYECKUX BellecTB. [ omomorus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUYECKUX COCAMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBSI3HU.

[IpencraBnenne o  kiaccudukanuu  OopraHudeckux  BemecTB.  HomeHkiarypa
OpPraHMYECKHX COCIMWHEHUN (cucTemMaTudeckas) W TPHUBHAIbHBIE HAa3BaHUS BaKHEHIIMX
MIpe/ICTaBUTENEH KJIACCOB OPraHNYECKUX BEIECTB.

OKCIEpUMEHTAJIbHbIE METOAbl U3YUYECHHs BEIIECTB U UX MPEBPALICHUI: O3HAKOMJICHUE C
oOpa3liaMyd OpraHUYEeCKUX BELIECTB U MaTepHalaMu Ha WX OCHOBE, MOJCIMPOBAHHE MOJICKYI
OPraHWYECKHX BEIIECTB, HAONIOJCHUE ¥ OINHUCAHWE JIEMOHCTPAIIMOHHBIX OIBITOB IO
MIPEeBPAILECHUIO0 OPraHMYECKUX BEIIECTB IIPU HArpeBaHUU (TIaBJIeHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKH psif. MeTaH M 3TaH — MOpocTerlune
MPEeICTABUTENH alKaHOB: (U3MYECKHE W XHMHUYECKHE CBOWCTBA (peakiuu 3aMelleHus u
TOPEHHUsI ), HAXOXKJIEHNE B MIPUPO/IE, TTOJYUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKHUI psAll. DTUIEH U NMPONWIEH — MPOCTEeUIIne
MPEICTABUTENHN aJKEHOB: (DM3MUECKHEe U XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA,
rajoreHUPOBAHUS, THIPATAIIUU, OKUCJICHUS U TIOJTUMEPHU3ALINN ), TIOJIYYCHHE U IPUMEHEHHE.

Anxanuensl: OyragueH-1,3 u MetunOyraauen-1,3: cTpoeHHE, BaKHEUIINE XMMHYCCKUE
cBoMcTBa (peakuus noaumepusauun). [lonydenre CHHTETUUECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, T'OMOJIOTMYECKUH psia. AueTuieH -—
MIPOCTEHIINIA TPEICTAaBUTENb aIKUHOB: COCTaB, CTPOEHUE, (PU3MUECKUE U XUMUYECKHE CBOMCTBA
(peakiuu ruApUpOBaHUs, TAIOTCHUPOBAHUS, TUPATALIMH, TOPEHHUS ), TOTYUCHHE U TIPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (U3MYECKHME W XWMHYECKHE CBOWCTBA (peakiuu
TaJIOTeHUPOBAHUS W HHUTPOBAHMsI), MOJYYCHHE W TPUMEHEHHe. Tonyon. cocmas, cmpoeHue,
Qusuyeckue u XumuyecKue ceoucmea (peakyuu 2ai02eHUpOBaHUs. U HUMPOBAHUs), NOTYYeHUue U
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHMUeckas CBA3b MEXAY YIVIEBOJOPOJAMH,
MPUHAJICKALMMHU K Pa3IMYHbIM KJlaccaM.

[IpupoaHbie UCTOYHHUKHU YTIEBOAOPOAOB. [IpuponHbIii Ta3 U MOMYyTHBIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mpoucxoxnaenue. CrnocoObl mnepepaOOTKu HEPTH: TMEpPEroHka, KPEeKHHT
(TepMuuecKkuii, KaTanuTHueckuil), mupoaus. [IponykTsl nepepaboTku HEPTH, UX MPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOIYKTHI €ro epepadoTKH.

DKCIEpUMEHTAJIbHbIE METOAbl U3YUYECHHs BEIIECTB U UX MPEBpALICHUI: 03HAKOMJIEHUE C
o0pa3IaMu IIaCTMAcC, KaydyKOB U pe3uHbl, Kojutekuuu «HepTe» u «YToam», MogeTupoBaHue
MOJIEKYJ1 YTJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEJACHUE MNPAKTUYECKOW pabOThI:
MOJIyYeHUE 3TUIICHA U U3YyYEHUE €ro CBOUCTB.

Pacuérnble 3a1aumn.




Bbluncinenuss mo ypaBHEHHMIO XUMHYECKOW peakuuu (Macchl, 00bEMa, KOJIWYeCTBa
MCXO/JHOTO BEIIECTBA WJIM TPOJYKTAa PEAKIMH TI0 M3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucnopoxaconepxamme opranndecKne CoeIMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METAaHOI M 3TaHOJ: CTpOeHHue, (U3HYECKHEe HU
XMMHUYECKHE CBOWCTBA (peakluu C aKTUBHBIMH MeETaJlJIaMH, T'aJlOT€HOBOJOPOAAMH, TOPEHUE),
npuMeHeHne. BogopoiHble CBSA3M MEKIy MOJIEKyJaMu CIUPTOB. JlelicTBUE METaHOoJIa U 3TaHOJIa
Ha OpraHHU3M 4YeJIOBEKa.

MHoroatoMHble CHUPTHI. IJTWICHIJIMKOIb W TIHLEPHH: CTPOCHUE, (U3HUeCKue u
XMMHUYECKHE CBOMCTBA (B3aUMOAEUCTBHE CO IIEJIOYHBIMU METaJNIaMH, KAUECTBEHHAs peaKIysl Ha
MHOTOaTOMHbIE CIUPTHI). JlelicTBue Ha opraHu3M uenoBeka. llpumMeHeHue TriHMIepuHA U
STUIICHTJTUKOJISL.

@eHOoN: CTPOCHHE MOJEKYNIbl, (U3MUECKHe M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
(denona. [Ilpumenenue Genona.

Anpnerunpl M kemouwvl. DoOpManbAerui, aueTadbAeTH]l: CTpoeHue, (u3NYecKue u
XMMHUYECKHE CBOWCTBA (pEakUUU OKHUCJIEHUS U BOCCTAHOBJICHUS, KaUECTBEHHBIC DPEAKIIUH),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/eTbHbIe KapOOHOBBIE KUCIOTHL. MypaBbHHAs M YKCYCHAasi KUCIIOTBHI:
CTpoeHue, Pu3nuecKre u XMMUYECKHUe CBOMCTBA (CBOMCTBA, OOIITUE ISl KJIacca KUCIIOT, peaKIus
sTepupUKaMM), TMoNydyeHHe U npuMeHeHue. CreapuHOBas M OJIEMHOBAs KHUCIIOTHI Kak
MPEICTaBUTENM BBICIIUX KapOOHOBBIX KUCJIOT. Mbla KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
WX MOIOIIEee JIeUCTBUE.

CrnoxHble 2QHUpBl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. buosornueckas posb KUPOB.

VYrneBoabl: cocTaB, kiaccuukalus yrieBooB (MOHO-, TU- U MoJMcaxapusl). I roko3a —
MPOCTEHUIINIA MOHOCaxapua: OCOOEHHOCTH CTPOCHHMS MOJEKYJbl, (U3UYECKUE M XHUMHUYECKHE
cBoiicTBa (B3aumoneiictBue c¢ ruapokcunom Mmeau(ll), oxuciaeHne amMMHauyHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHE, OpOXKEHUE TIIFOKO3bI), HAXOXKJICHHE B TPUPOJIE,
npuMeHeHue, ouonorudeckas poib. Dorocunres. Gpykro3a Kak U30Mep TIIFOKO3BI.

Kpaxman u nemionosa kak npupoansie noaumepsl. CTpoeHue Kpaxmaia U LEJUTIONI03bI.
dusznueckue U XMMUYECKHe CBOMCTBA KpaxMaia (TMIpOoJin3, KAUeCTBEHHAs PEaKILIUs C HOJIOM).

OKCHepUMEHTAIbHbIE METOJbl W3Y4YEHHs BEIIECTB W HX IPEBpAIICHUN: IPOBEACHUE,
HaO/IO/IGHWe M OINHCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAaueCTBEHHBIC
peaxkiu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe dTaHona okcuaoMm wmeau(ll)), MHOroaToMHBIX
CIUpTOB (B3auMojelcTBUe InuuepuHa ¢ ruapokcuaoM Meau(ll)), anbprerunoB (okucieHnue
aMMHMa4YHBIM pacTBopoM okcuaa cepeodpa(l) m ruapoxkcummom wmenu(ll), B3ammopericTBue
KpaxMana ¢ HOJOM), IpPOBEACHHUE INPAKTHUECKON paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBHI.

Pacuérnbie 3amaun.

Bbruncienuss 1Mo ypaBHEHHMIO XUMHYECKOW peakuuu (Macchl, 00bEMa, KOIMYeCTBa
HCXOJHOTO BeUIeCTBa WM NPOAYKTAa peaKkIMH MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O U3 UCXOJHBIX BELIECTB WIIM IPOJYKTOB PEAKIIUN).

AzoTcoaeprkaliie OpraHn4ecKue CoeMHEHNUS.

AMUHOKHUCIOTBI Kak amQoTepHble OpraHudyeckue coeauHeHus. Dusnyeckue u
XMMHUYECKHE CBOWCTBA aMHUHOKUCIOT (Ha NpuMepe TIJMLIMHA). buonoruyeckoe 3HaueHUe
aMUHOKHCIOT. [lenTupl.



benku kak mpuUpoaHBIE BBHICOKOMOJIEKYISIpHBIE coeAuHeHus. llepBuuHasi, BTOpuuHas U
TPETUYHAs] CTPYKTypa OenKkoB. XUMHUYECKHE CBOWMCTBA OCJIKOB: THUIAPOJW3, JCHATypalus,
Ka4eCTBECHHBIC PEaKITMU Ha OCIKH.

DKCTepUMEHTAIbHBIE METOJIbI U3YUEHUS BEIIECTB U WX MpPEBpalICHH: HAOIIOIECHUE U
ONMCAaHWE JCMOHCTPAIMOHHBIX ONBITOB: JICHATypalus OCTKOB TpU HArpeBaHWH, IBETHHIC
peakIuu OeJIKOB.

BricokoMosieKyJISIpHBIE COeIMHEHUS

OCHOBHBIC TIOHATHUS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHU: MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb NOJIMMEpU3alUu, CpeAHss MoJieKylaspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COCIMHEHUI — MOJIMMEpU3aIUs U TTOJTMKOHICHCAIIHS.

DKCNEPUMEHTAJIBHBIE METOJIbl U3YYE€HUSI BEIIECTB M MX MPEBPAIICHUN: 03HAKOMIICHHUE C
o0pa3aMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYIYKOB.

MexnpeameTHbIE CBS3H.

Peanuzamust MexXnpeaMeTHBIX CBA3€H MpU M3y4eHUM opraHnueckod xumuu B 10 kiacce
OCYIIIECTBIISIETCS Yepe3 HCIOJIb30BAHWE KaK OOIIMX E€CTECTBEHHO-HAYyYHBIX MOHSATHH, TaKk W
TIOHSTUH, SBIISIOIIMXCA CUCTEMHBIMU TSI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEeHHO-HAyYHBIC TOHATHS: SIBJICHUE, HAy4HbIH (DaKT, Tumoresa, 3aKOH,
TEOpus, aHajdu3, CHUHTE3, KIacCU(PUKALUs, TMEePUOJUIHOCTh, HAOIIOJCHUE, W3MEPECHHE,
SKCTIIEPUMEHT, MOJICTTUPOBAHUE.

®uzuka: MaTepusi, SHEPTUsl, Macca, aTOM, FJIEKTPOH, MOJIEKYJIa, YHEPT€TUYECKUI YPOBEHD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, PU3NICCKUEC BEIITMUUHBI U CTUHUIIBI
UX U3MEPEHHUS.

buonorus: xnerka, opranusm, Omocdepa, oOMEH BEIIECTB B OpraHuzMe, (HPOTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIC BeIIeCTBa (OCITIKH, YTIIEBOIBI, XKHUPHI, (PEPMEHTHI).

['eorpadus: MuHEpasbl, TOPHBIE MOPOJIBI, MOJE3HBIE HCKOMTAeMbIe, TOTIUBO, PECYPCHI.

TexHomorus: NUIIeBbIe MPOIYKThI, OCHOBBI PAllMOHAIIBHOTO MTUTAHUs, MOIOIINE CPEACTBA,
JIEKApCTBEHHBIE U KOCMETHYECKHUE TIPEnapaThl, MaTepHaIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XHMHHU

XuMHUeCKuil 3reMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs 00O0JIOUKA.
DHepreTHYeckue YpOBHHU, MOJYPOBHH. ATOMHBIC OpOHUTaNy, S-, P-, d- anmeMeHThl. OCOOCHHOCTH
pacnpesieseHus: 3JEKTPOHOB MO OpOUTAIAM B aTOMax 3JEMEHTOB NEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpOHHAs KOH(PUTYpaLusi aTOMOB.

[Tepuonnueckuii 3akoH u Ilepumogmyeckass cuctema XuMHYeckux siaementoB /[I. U.
MenpeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M Ilepmonnyeckoil CHCTEMBI XHUMHYECKHX
anementoB JI. 1. MenzeneeBa ¢ COBpEMEHHON TEOpPHEHl CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
MU3MEHEHMsI CBOMCTB XUMHUUECKUX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIECTB
110 TpyINIam U nepuojaM. 3HaueHHe EPUOANYECKOr0 3aKOHA B Pa3BUTHH HAyKHU.

CrpoeHue BemiecTBa. XHUMHUYECKas CBSA3b. BuIbl XUMHYECKON CBsA3M (KOBaJEHTHas
HeNoJIsipHast U TMOJIApHas, MOHHAs, MeTalMuyeckas). MexaHu3Mbl oOpa30BaHUS KOBAJIEHTHOMN



XUMHYECKON CBsI3U (OOMEHHBIA M TOHOPHO-aKIENTOPHBIN). Bomopoanast cBsi3b. BaleHTHOCTS.
DNeKTpooTpUlaTebHOCTh. CTeneHb okucieHus. IOHbI: KaTHOHBI U @aHUOHBI.

BemecTBa MOJEKYISIPHOrO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BelllecTBa. THUIBI KPUCTAUNIMYECKUX PEHIETOK. 3aBUCMMOCTh CBOWCTBA BEILIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[lonsiTue o aucnepcHsIx cucremax. MicTuHHBIE M KOJITOMAHBIE pacTBOpbL. MaccoBas 1o
BEILIECTBA B pacTBOPE.

Knaccupukauus HeopraHmdyeckux coeauHeHud. HomeHkiaTypa HeopraHMYeCKHX
BEILECTB. ['eHeTnyeckass CBsI3b HEOPraHMYECKHUX BEIIECTB, NPUHANICKAUUX K Pa3IUUYHBIM
KJIaccam.

Xumuueckass peakmusa. Kiaccupukanuss XUMHUYECKUX pPEaKIWi B HEOPTraHUYECKOW |
OpraHWYECKOW XMMHUHU. 3aKOH COXPAaHEHHUsI MAcChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS
SHEPTHH NMPU XUMUYECKUX PEAKIUSIX.

CkopocTh peakiuu, e€ 3aBUCHUMOCTh OT pa3inyHbIX (akTopoB. OOpaTUMbIE pEaKIUU.
Xumunyeckoe paBHOBecue. PakKTOpbl, BIUSAIOIIME HA COCTOSHHUE XMMHMUYECKOIO PaBHOBECHS.
[Tpunnun Jle HlaTense.

Dnektponutuyeckas auccouuanus. CuibHble U cialOble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCIAsl, HEUTpaibHasl, IIET0OUHAS.

OKHCANTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

DKCIEPUMEHTAJIbHBIE METO/Jbl M3yYEHHUs BEIIECTB M MX MPEBpALICHUN: JEMOHCTpPALMS
tabnui «llepuoguyeckas cuctema xumudeckux siaeMeHToB [[. WM. MenneneeBa», u3yueHue
MojeNiell KPUCTAIUIMYECKHX peIlEéTOK, HaONMIoJeHHe M ONHCAaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lOKEHHE TMEePOKCHAA BOJOPOJAa B MPUCYTCTBUU KaTallM3aTopa,
OIpPEJIEIICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBI0 YHUBEPCAJIBHOTO MHAMKATOPA, PEAKLIUN
MOHHOTO OOMEHa), MpPOBEACHHUE MpaKTUUeCKOH paldoThl «BnusHue pa3nuyHbix (AKTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUM.

Pacuérnble 3a1aumn.

Pacuérel no ypaBHEHUSIM XUMUYECKHUX PEAKIIMM, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pPacy€ThI C UCTIONB30BAHUEM MOHATUS «MACCOBas J10JI BEIIECTBAY.

Heopranuueckas xumust

Hemeramnel. [lonoxenue HemeramioB B llepuonnmyeckoil cucTeMe€ XUMHUYECKHX
anementoB JI. M. MenneneeBa U OCOOEHHOCTH CTpoeHUs aTOMOB. Du3Mueckue CBONCTBA
HEMETAJIJIOB. AJIJIOTPOTIHS HEMETAJUIOB (Ha IpUMeEpe KUCIopoaa, cepsl, hocdopa u yriepona).

XUMUYECKUE CBOMCTBA BAaXKHEHIIMX HEMETAJUIOB (TajoreHoB, cephl, a3oTa, docdopa,
yriaepojaa U KpeMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHEHUN ).

IIpuMmeHeHne Ba)KHEUIINX HEMETAUIOB U UX COCIMHECHUM.

Meramnsl. 1lonoxxenne Meramios B [lepuoandeckoi cucreMe XMMHYECKUX JIEMEHTOB /1.
W. MenneneeBa. OcoOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. OOmiue
¢usnveckne cBoiictBa MeTayutoB. CIUTaBbl METANIOB. DIIEKTPOXUMHUYECKHH Psi HANPSOKECHHUN
METAJIJIOB.

XYUMHUECKHE CBOMCTBA BaXKHEMIIMX METAJJIOB (HATpUM, KaJlWid, KajablUi, MarHuu,
AITIOMHUHUM, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHECHUM.

O6mue crioco6bl Moay4eHus MeTauioB. [IpuMeHneHne MeTanioB B ObITY U TEXHUKE.

DKCIIEpUMEHTAJIbHbIE METOJAbl H3YyYEHHUs BEUIECTB M MX MPEBPAIICHUN: H3yYEHUE
Koulekiuu «MeTaibl U CIjIaBbl», OOpa3lioB HEMETAJIOB, PELIEHHE 3KCIEPUMEHTAJIbHBIX



3aja4, HaONIOJeHHEe W  ONHCAHWE JEMOHCTPAIIMOHHBIX ©  JAOOPATOPHBIX  OMBITOB
(B3amMoIeiCTBHE THUAPOKCHAA ATIOMHUHHS C PAaCTBOPAMH KHUCJIOT M IIEJIOYel, KaueCTBEHHBIC
peaklry Ha KaTHOHBI METAJJIOB).

Pacuérnbie 3amaun.

Pacuéter maccel BemiecTBa WM 00BbEMa ra3oB MO W3BECTHOMY KOJHUYECTBY BEIIECTBA,
Macce Wid 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMU BEUIECTB, pacdy€Tbl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MTPOIYKTOB PEAKIIUU, €CIIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHA U KU3Hb

Ponp xuMuu B o0ecriedeHHH 3KOJIOTHYECKON, SHEPreTUYECKON U MUILEBON O€30MacHOCTH,
pa3BuUTUU MeAUIUHBL. [loHSATHE O Hay4yHBIX METOJax TMO3HAHUS BELIECTB M XHUMHUYECKHUX
pEeaKInid.

[IpencraBnenuss o0 OOMMX HAayYHBIX NPHUHIHWIAX [POMBIIJICHHOTO MONYYEHHUs
BAKHEHIINX BEUIECTB.

YeoBeK B MHUpE BELIECTB M MATEPUAIOB: BAXKHEWILIME CTPOUTENIbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHasibl i 3JICKTPOHUKH,
HaHOMaTepHuasbl, OpPraHUYECKUE U MUHEPATbHBIC YI0OPEHUSI.

XUMHSL U 3J0pOBbE YEJIOBEKA: MpaBHUJIa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB,
MpaBmiia 0€30MaCHOT0 UCTIOIB30BAHUS MPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeameTHbIE CBSI3H.

Peanmu3zanus MeXNpeaMETHBIX CBA3EH MPH U3ydeHHH OOIIeH M HeOpraHW4eCKOW XUMHUU B
11 kyacce oCyIIecTBIsICTCS Yepe3 MCIOIb30BaHNUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MMOHSATHM,
TaK W MOHATHM, SBISIFOUIUXCS CUCTEMHBIMM JUJIsl OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
LHKIIA.

OOmye ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THIIOTE3a, 3aKOH, TEOpPHS,
aHanM3,  CHUHTE3,  KilaccupuKauus,  MNEePUOJUYHOCTb,  HAOIMIOJEHUE,  DKCIEPHUMEHT,
MOJIETMPOBAaHNE, U3MEPEHHE, IBICHUE.

®dusnka: Marepusi, SHEPTHsi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPaZOaKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKUIl YPOBEHb, BELIECTBO, TEJO, 00BEM, arperaTHOe
COCTOSTHUE BEIIEeCTBA, PU3NUCCKUE BEITMUMHBI U €IUHUIBI UX H3MEPEHUS, CKOPOCTh.

buonorus: kinerka, opraHusM, sKocHcTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAaMHUHBI, 0OMEH BEIIECTB B OPraHU3Me.

I'eorpadus: MuHEpaITBl, TOPHBIE TTOPOIBI, MTOJIC3HBIE UCKOTIAEMbIE, TOTUTHBO, PECYPCHI.

TexHonorus: XUMUYECKAS MIPOMBIIUIEHHOCTb, METaJUTyprus, MIPOU3BOJICTBO
CTPOUTEBHBIX MaTepuasos, CEJIbCKOXO035CTBEHHOE MPOU3BOACTBO, NUIeBas
MPOMBIIIUICHHOCTh, (papMarieBTUYECKass MPOMBIIUIEHHOCTh, TMPOU3BOJCTBO KOCMETHYECKUX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTEpHUANIOB, 3JEKTPOHHAS MPOMBIIUICHHOCTb,
HaHOTEXHOJIOTHUH.



[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [MPOI'PAMMBLI I10 XMMHUM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMUYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHHUS OOYYAIOIIMMHCS IMPOTpaMMm
cpenHero oobmero oOpa3oBaHUS (JIMYHOCTHBIM, METANpeIMETHBIM U MpeaMeTHbM). HayuHo-
METOJAMYECKON OCHOBOM JUIsi pa3pabOTKH IUIAHUPYEMBIX PE3YyIbTaTOB OCBOEHHUS MPOTPaMM CPETHEro
o011ero o6pa3oBaHus ABISETCS CUCTEMHO-1EATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUU C CHUCTEMHO-NIEATEILHOCTHBIM MOAXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3yJIbTAaTOB
OCBOGHHUSI TpeaMeTa «XUMHS» Ha YPOBHE CpeIHEro ooOmero o0pa3oBaHHs BBIJECIEHBI CIEIyIOIINe
COCTaBJIAIOILHUE!

OCO3HAHHWE OOYYaIOIMMHUCA POCCHUUCKOW TpakIaHCKOW HWACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIBLHOCTH M CAMOOIIPEIETICHHIO;

HAJTMYUE MOTUBAIUU K O0YyUEHUIO;

[[eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHUIN JIMYHOCTH Ha OCHOBE KJIFOUYEBBIX IIEHHOCTEH
U UCTOPUUYECKUX TPAIUIHI 0a30BOIl HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIUXCSI PYKOBOJCTBOBATHCSI B CBOEH NEATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMHU, MTPUCYIIUMHU IIEIOCTHON CHCTEME XUMHYECKOTO 00pa30BaHUs;

HAJIMYUE TPABOCO3HAHMS HKOJOTMUECKOM KYIbTYpPbl M CIIOCOOHOCTH CTaBUTh LEAH U CTPOHTH
JKU3HEHHBIC TIJIAHBI.

JIndHOCTHBIE PE3yAbTAThl OCBOCHHUS MpeaMeTa «XUMHUS» JIOCTHUTalTCsS B €AUHCTBE Y4eOHOU U
BOCIIUTATEIbHON AEATEIBHOCTH B COOTBETCTBUU C T'YMAaHHCTHUUYECKUMH, COLMOKYJIBTYPHBIMH, TYXOBHO-
HPABCTBCHHBIMU IIEHHOCTSMH W HJACAJaMU POCCHUUCKOTO TPaXKTAHCKOTO OONIECTBA, INPHUHITHIMH B
oOliecTBE HOpPMaMHM U TpaBWIAMH TOBEAEHHUSA, CHOCOOCTBYIOIIMMH MpOIECCaM CaMOIO3HaHMUS,
CaMOPa3BUTHS U HPABCTBEHHOT'O CTAHOBIICHUS IMYHOCTU O0YJArOIIMXCSI.

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHUS MpeAMeTa «XUMHS» OTPAXKAT CHOPMHPOBAHHOCTH OITBITA
MO3HABATEJIIBHON U MPAKTHUECKON NEATENIbHOCTH OOYdYalolIMXCsl M0 pean3ali IPUHATHIX B OOIIecTBE
LIEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKOro BOCIUTAHUA:

OCO3HAHUS O0YYAIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U
MIPaBOMOPSAJIKY;

MPEeJICTAaBICHHSI O COLMATIbHBIX HOPMAaX U MPaBUIIaX MEKIUYHOCTHBIX OTHOUICHHUH B KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOU TBOPYECKOW NEATEILHOCTHU MPHU CO3AaHUH yYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ IMO3HABATEIHHBIX 33/1a4, BBITOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY M apryMEHThl APYTUX IMpHU
aHaJIM3e Pa3TUYHBIX BUJOB YU€OHOU e TETHHOCTH;

2) NaTPUOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILLIEHUS K UCTOPUYECKOMY U HAyYHOMY HAclIeJIUI0 OT€YECTBEHHON XUMUU;

YBaXXEHUSI K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPUM M MPAKTHUECKOTO MPUMEHEHHUS XHUMUH,
OCO3HAHUS TOrO, YTO JIOCTHXKEHHUS HAYKH €CTb PE3yJbTaT UIMTEIbHBIX HAOIIOJACHHH, KPOIOTIMBBIX
HKCIEPUMEHTAJIBHBIX IOMCKOB, IOCTOSIHHOTO TPy/Aa YYEHBIX U PAKTUKOB;

WHTEpeca M TMO3HABATCJIIBHBIX MOTHMBOB B IOJIYYCHHU W TOCIEIYIOIIEM aHalW3e WHPOPMAIUU O
MEPEIOBBIX JOCTHXKEHUAX COBPEMEHHON 0T€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO TIOBEICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBSI3aHHBIE C XUMHYECKHUMH SBICHHUSIMH, U TPUHUMATh
OCO3HAHHBIE PEILIECHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;



FOTOBHOCTHU OIIEHUBATh CBOE MOBEJACHUE U MTOCTYIIKM CBOMX TOBApUILEH C MO3UIMI HPAaBCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;

4) popmMupoBaHusi KyJbTYpPbl 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 3/I0pOBOT0 U 6€30macHOro 00pasa KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3MUECKOMY U ICUXUUYECKOMY 3JI0POBBIO;

coOmrofieHusI TIpaBMJI OE30MacHOr0 OOpaIleHusl ¢ BEIIeCTBAMH B OBITY, MOBCEIHEBHOW JKU3HHU U B
TPYIOBO ESATEIBHOCTH;

NOHUMAaHMS LIEHHOCTH NPaBWJI WHAMBUIYAJIBHOTO M KOJUJICKTUBHOIO O€30M1aCHOrO MOBEJCHHS B
CUTYaLUSX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUA MOCIEACTBUIA U HEMPUATHUS BPEIHBIX MPUBBIUEK (YIMOTPEOJICHUS alIKOrojsl, HAPKOTHKOB,
KypeHus);

5) TpyaA0BOro BOCIMTAHMS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIEI0BATENbCKON NIEATEIbHOCTH, OOIIECTBEHHO
II0JIE3HOM, TBOPYECKOM U IPYTUX BUIAX JIEATECIBHOCTH;

YCTaHOBKM Ha aKTUBHOE y4acTHE B PEUICHUH MPAaKTUYECKUX 3aJ1a4 COLIMAJIbHONW HANPaBICHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

UHTEpeca K MPAaKTUYECKOMY H3YYEHHUIO Tpodeccuil pa3imuyHOro pojaa, B TOM YHCIE HAa OCHOBE
MIPUMEHEHHUS NTPEIMETHBIX 3HAHUI MO0 XUMUU;

YBa)K€HHUS K TPYY, JIOASIM TPYyJa U pe3ysibTaTaM TPYL0BOM J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUAYAJbHOM TpaeKTOpUU oOpa3zoBaHus, Oymymiei
npodeccud W peanu3aldd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CrocoOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 0011ecTBa;

6) 3K010rMYeCcKOro BOCIUTAHUSA:

HKOJIOTMUYECKH 11€7IECO00pa3HOT0 OTHONICHHUS K IPUPOJIE, KAK UCTOYHHUKY CYIIIECTBOBAHUS KH3HU HA
3emiie;

MOHUMAaHHUS IJI00AJIbHOTO XapaKTepa SKOJIOTUYECKUX MPOoOJIeM, BIUSHUS YKOHOMUYECKUX MTPOLIECCOB
Ha COCTOSIHUE NPUPOJHOMN U COLMAJILHOM Cpebl;

OCO3HAHMSI HEOOXOAWMOCTH WCIIOJNIb30BaHHUS JOCTIDKEHHUH XWMHH JUIS  PEHICHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIONIOIB30BAHNS;

AKTUBHOI'O HEINPUATUSA JCUCTBUHM, IPUHOCAIIMX BPEI OKPYKAIOIIEH IPUPOAHOU cpele, yMEHUs
IPOrHO3HPOBAaTh HEOJArONpUSITHBIE 3KOJOTUYECKUE IOCHEACTBUS MNPEANPUHUMAEMBIX JCHCTBUM U
Mpea0TBpalaTh UX;

HaJIM4YUS Pa3BUTOTO SKOJOTMYECKOTO MBIIUIEHHS], SKOJIOTMUYECKON KYIbTYpbI, OIBbITA J€ATEIbHOCTH
HKOJIOTMYECKOM  HANpaBJIEHHOCTH,  YMEHHMsS  PYKOBOJCTBOBaTbCS  HMHU B  IIO3HABaTeJIbHOM,
KOMMYHUKATUBHON U COIIMAIbHOM MPaKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO MPOTHUBOCTOSTH UACOTIOTHH
xemo¢oOuwu;

7) HeHHOCTH HAYYHOI'0 ITO3HAHMS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH
1 0OIIIECTBEHHOW MTPAKTUKH;

MOHMMAaHUA CTeUU(PUKN XUMUU KaK HAyKH, OCO3HaHUs €€ poiii B (POPMHUPOBAHUH PALMOHAILHOTO
HAyYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO IMPEACTaBICHUS 00 OKpY)KaloLIeM MHUpE KaK O €IMHCTBE
IPUPOJIbI U YENIOBEKa, B IMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIIeHHH NpoOJieM COXpaHEeHHS
MIPUPOJHOTO PABHOBECHS,

yOSXKAEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH JUISI COBPEMEHHOW IMBHJIM3AIMH: B €€
T'YMaHHUCTUYECKOW HANpaBICHHOCTH U BaXXHOW POJIM B CO3/IaHUM HOBOM 0a3bl MaTepuaibHOM KYIbTYpBHI,
pelIeHNH TJ00ANbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, HYHEPreTHUECKOH,
NUIIEBOW U JKOJIOTMYECKOH O€30MacHOCTH, B Pa3BUTHH MEIHULUHBI, 00ECIICYCHUH YCIOBHU YCIEIIHOTO
TpyZAa U SKOJIOTHYecKH KOM(OPTHOH JKU3HU KaXKIOT0 YeHa 00IEeCTBa;



€CTECTBEHHO-HAYYHON IPAaMOTHOCTHU: MOHUMAaHHs CYHITHOCTH METOJIOB [O3HAHUS, UCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCHOJb30BATh MOJy4aeMble 3HAHMS Ul aHajau3a U OOBICHEHUS
SBIICHUH OKPY)KAIOLIEr0 MHpa U MPOUCXOIAMIMX B HEM M3MEHEHHMH, YMEHHs JAenaTh O0OOCHOBaHHBIC
3aKJIIOYEHUs] Ha OCHOBE HayyHbIX ()AaKTOB M HMEIOIIMXCS JAHHBIX C LEJNbIO HOIYYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSATENBHO HCIOJb30BAaTh XMMHUYECKHE 3HAHUS Ui pEHIeHUs MpoOiieM B
peaIbHBIX KU3HEHHBIX CUTYaIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIEN0BAaTENbCKON JEATENbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHMIO M CaMOOOpA30BaHUIO, K aKTUBHOMY
HOJIY4E€HUIO HOBBIX 3HAHUH [0 XMMUU B COOTBETCTBHUHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TPyJAa B Pa3IMYHBIX cepax MpophecCHOHATBEHON 1A TEIILHOCTH.

METANPEJMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIE pe3yiabTaThl OCBOEHHUS Y4eOHOro mpeamera «XHUMHS» Ha YPOBHE CPEIHETO
o01ero o0pa3oBaHus BKIHOYAIOT:

3HaYyMMble  JUII  (OPMHUPOBAaHUS ~ MHUPOBO33PEHHMA  OOyYAIOMIMXCS — MEXIUCIUILTUHAPHBIC
(MeXIpenMeTHbIe) OOIleHAayYHble TOHATHS, OTPaXKAIOUIME IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa H
criennuKy METOJ0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECCTBO, DHEPTHS,
SBIICHUE, TPOIECC, CHCTEMa, HAYYHBIH (DAaKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
Hccre0BaHue, HaOM0IeHe, U3MEPEHHE, SKCTICPUMEHT U JIPYTHE);

YHUBEpCaJabHbIe ydeOHbIC JelcTBHUsS (TIO3HABaTENIbHbIC, KOMMYHUKATHBHBIC, PETYJISTHBHEIC),
obecrieunBaroiye (GopMupoBaHue (YHKIMOHATHHOH T'PaAaMOTHOCTH U COIMAIBHOW KOMIETCHIIMH
00yJaromuxcs;

CIOCOOHOCTh 00YYAOIINXCS UCIIOJIb30BAaTh OCBOCHHBIE MEXAUCIUITTHHAPHBIE, MUPOBO33PEHUYECKUE
3HaHMSI U YHUBEpCAJIbHbIE YUeOHbIE IEUCTBUS B IO3HABATEIBHOMN U COLIMAJIBHOM MPaKTUKE.

MeranpeaMeTHbIE ~ PE3yJbTaThl  OTPAXKAlOT  OBJIAQJCHHUE  YHUBEPCAJIbHBIMH  Y4COHBIMU
MO3HABATEIbHBIMHI, KOMMYHHUKATUBHBIMU U PETYISTUBHBIMU JCHCTBUSIMHU.

OBgi1ajieHHe YHUBEPCAJbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYeCcKHE AeHCTBUSI:

CaMOCTOSITEIEHO (JOPMYTUPOBATH M aKTYaTU3UPOBATh IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTIPENIETISATh MENIH ACSITEIBHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPHH WX JOCTHKEHHS, COOTHOCHUTH
PE3YNIBTATHI AEATETLHOCTH C MIOCTABICHHBIMU TIEIISIMU;

HUCITIOJIB30BAThH HpI/I OCBOCHUHU 3H3HPII>1 HpI/IéMBI JIOTHYCCKOI'O MBIIIJICHUA — BBIACIIATH xapaKTepHLIe
HpI/I3HaKI/I HOHSITI/Iﬁ 158 yCTaHaBJ'II/IBaTI) HUX B3aHMMOCBI3b, HCIIOJIB30BATh COOTBGTCTBYIOHII/IC IIOHATHUA OJIA
00BsICHEHUS OTAENbHBIX (DAKTOB U SBICHHUIA;

BI)I6I/IpaTI) OCHOBAHHUA U KpI/ITepI/II/I HJIA KJIaCCI/Iq)I/IKaHI/II/I BCIICCTB U XUMHNUYCCKHUX pCaKHHﬁ;

yCTaHABIUBATh MPUIMHHO-CIICJICTBEHHBIE CBA3U MEXITY U3Y4aeMbIMH SIBJICHUSMU;

CTPOUTH JIOTMYECKHE pPACCYXIEHUs (MHIYKTUBHBIEC, JEIyKTHUBHBIC, 10 AHAJIOTWHU), BBIABIATH
3aKOHOMEPHOCTH M TPOTUBOPEUYUST B pPACCMATPUBAEMBIX SIBICHUSAX, (OPMYIMpPOBaTh BBIBOABI U
3aKJIIOUEHUS,

HpI/IMeH}ITB B npouecce IIO3HaHWUA, I/ICHOJIB3y€MBIC B XUMHUHU CHUMBOJIMYCCKHC (3H3.KOBBIC) MOACIINU,
Hp606pa3OBI>IBaTB MOIOCJIBbHBIC HpGI[CTaBJ'IeHI/ISI — XHMI/I‘IGCKI/Iﬁ 3HAK (CI/IMBOJI) DJIECMEHTA, XHMHYCCKas
dbopMyna, ypaBHEHHE XUMHUECKON peaKIMy — MPH PEIICHUN Y4eOHBIX MO3HABATENbHBIX U MPAKTHYECKUX
3aja4, HpI/IMeHﬂTI) Ha3BaAHHBIC MOJICJIBHBIC HpCI[CTaBJ'IeHI/Ifl IJIs1 BBIAABJIICHUS xapaKTepme HpI/ISHaKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEAKIIHMA.

2) 0a3oBbIE HCCIeN0BaATENbCKUE e CTBUS:

BJIaACTh OCHOBaAMU METOOJ0B Haquoro IIO3HAHUS BCUICCTB U XUMHUUYCCKUX peaKuHﬁ;



dbopMynupoBaTh LEIH U 3aJa4ll UCCIEAO0BaHUS, MCIOJIb30BaTh IMOCTABICHHbIE U CAMOCTOSATEIHHO
c(hopMyIMpOBaHHBIE BONPOCHl B KadyecTBE MHCTPYMEHTa MO3HAHUSA M OCHOBBI i (POPMUPOBAHUS
TUIIOTE3bI 10 IPOBEPKE IPAaBUIBHOCTH BbICKA3bIBAEMBIX CYXIECHUN;

BJIa/ICTh HaBBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS U ITPOBEJICHUS YYCHUYECKHUX YKCIIEPUMEHTOB,
COBEpPILIEHCTBOBAaTh YMEHMs HaOMI0NaTh 3a XOAOM IIPOLECCa, CAMOCTOATEIbHO NPOTHO3MPOBATH €ro
pe3ynbrar, (GopMynupoBaTh O0O0OOIIEHHS W BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH DPE3YJIHTAaTOB
HCCJIEIOBaHMsI, COCTABIATh 00OCHOBAHHBIN OTYET O MPOJIeTaHHOMN paboTe;

npuoOpeTaTh OMBIT YYEHHUYECKOM HCCIIeOBAaTENIbCKOM U IMPOEKTHOW JEATENbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEIbHOMY IIOHMCKY METOJOB peUIeHMs] MPaKTUYECKUX 3ajad,
IIPUMEHEHHUIO Pa3JIMYHbIX METOJOB IT03HAHUS.

3) pa6ora ¢ nHpopmManueii:

OpUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHGPOpMauuu (HAy4yHO-TIOMYJspHAs JHUTepaTypa
XMMHUYECKOI'O COZIepXKaHUs, CIIPaBOYHbIE M0cOOUs, pecypchl MHTepHeTa), aHanu3upoBaTh HMH(DOpMALUIO
pa3NUYHBIX BUAOB MW (QOpPM TMPEICTaBICHHS, KPUTHUYECKH OICHMBAaTh €€ JOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;

(dbopMynHUpoOBaTh 3aMpOChl U MPUMEHSTh Pa3IUYHble METOJbI IPU MOMCKE M 0TOOpe MH(pOpManuu,
HEOOXOIUMOM ISl BBIOJTHEHUSI yIEOHBIX 3a/1a4 ONPEACIEHHOTO TUTIA,

nproOpeTaTh OMBIT UCIOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3INYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (POpMY IpescTaBieHus] UHpopMaluu (CXeMbl, rpadukwy,
JarpaMMsl, TaOIHILbL, PUCYHKU U IpyTHE);

UCTIOJIb30BaTh HAay4YHBIA SI3bIK B KAa4eCTBE CPEACTBA MpH paboTe C XUMHYECKOW HH(MOpMAIUei:
NPUMEHSTh MEXIIpeIMeTHble ((pu3nyeckue U MaTeMaTH4ecKhe) 3HaKh U CHUMBOJIBI, (OPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEJCTBA HATJISIHOCTH.

Osgi1aieHHe YHUBePCAJbHBIMUA KOMMYHUKATHBHBIMH e CTBUSIMM:

3aJlaBaTh BOIIPOCHl IO CYIIECTBY OOCYXIaeMOil TeMbl B XOJe JAMaiora W/WIN JAUCKYCCHH,
BBICKA3bIBaTh HJAEH, (POPMYIHPOBATH CBOM NPEIIOKEHHS OTHOCUTEIBLHO BBIIOJHEHHUS TNPEAJIOKEHHOM
3a/1a4y;

BBICTYIIaTh C IPE3EHTAlMel pe3yapTaTOB IO3HABATEIbHOM  JIESATEIBHOCTH, IOJTYYEHHBIX
CaMOCTOSITEJIbBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IPU BBIIOJHEHUM XUMHUYECKOTO HKCIIEPUMEHTA,
NPaKTUYECKON pabOThI O UCCIIEOBAHHUIO CBOMCTB M3Yy4aeMbIX BEIECTB, peaiu3aliii yueOHOro NMpoeKTa u
(GbopMyIUpPOBaTH BLIBOJIBI [0 PE3yJIbTaTaM MPOBEAEHHBIX UCCICIOBAHUN MyTEM COTJIACOBAHUS TO3HIIMNA B
X0J1€ 00CYXIeHUsI 1 0OMEHa MHCHUSIMU.

OsJ1aieHHe YHHBEPCAJbHBIMHU PEryJsATHBHBIMH AeCTBUAMM:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO IO3HABATEIBHYIO JEATEIbHOCTb, OMPEEIISs
e€ LIe7M U 3a7]a4i, KOHTPOJIMPOBATh U 110 Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh MpeAIaracMblii alrOpUTM
JEHCTBUI MpH BBHIMOJHEHUN Y4E€OHBIX M HCCIEIOBATENIbCKHUX 3aj]ad, BHIOMpaTh Hanbosee 3(PpPeKTUBHBIN
Croco0 MX peleHusl ¢ y4ETOM MOJIyYE€HUsI HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEaKLUAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH ACSITEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KVIACC
IIpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckast XUMUs» OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPECTABICHHUN 0 XUMUYECKON COCTABIISIONICH €CTeCTBEHHO-HAYIHON KapTHHBI
MHpa, POJIM XUMUU B TIO3HAHUH SBJICHUA TPUPOABI, B (POPMHUPOBAHUN MBIIIJIEHUS U KYJIbTYpPbl JIMYHOCTH,



e€ (QYHKIMOHAIBHOH TPAaMOTHOCTH, HEOOXOJUMOM I PEUICHUs MPAKTUICCKUX 3a/1a4 M IKOJIOTHYCCKH
000CHOBAHHOTO OTHOIIICHHUSI K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpejie;

BJIQJICHUEC CHUCTEMOW XHMHYECKHUX 3HAHHWM, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIONINE ITOHSITHS
(XMMHUYECKUH  DJIEMEHT, aToM, DJJIEKTpOHHass  o0ojodYka aToma, MOJIEKYyla,  BaJCHTHOCTb,
ANIEKTPOOTPHUIIATETILHOCTh, XUMUYECKasi CBA3b, CTPYKTYpHast Gopmyna (pa3BépHyTas U COKpaliéHHas),
MOJIb, MOJISIPHAsE Macca, MOJSIPHBIA O0BEM, YIIICPOMHBIN CKeleT, (yHKIMOHAIbHAS TPYIa, paguKa,
HU30MEpPHsI, U30MEPHI, TOMOJOTHYCCKHIA PsII, TOMOJIOTH, YTJIEBOJAOPOJIbI, KHCIOPOJ W a30TCOJCpIKaIIIe
COEIMHEHUSI, MOHOMED, MOJHMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHBbIE COCAMHEHHS); TEOPUU U
3aKOHBI (TEOpHs CTPOCHUS OpraHMYecKuX BemecTB A. M. ByTiiepoBa, 3ak0H COXpaHEHUST MAcChI BEIIECTR);
3aKOHOMEPHOCTH, CHUMBOJHMYECKUN S3bIK XHMHH; MHPOBO33PEHUYCCKHE 3HAHUA, JIC)KAIIHE B OCHOBE
MOHUMAHUS TPUYUHHOCTH M CHCTEMHOCTH XWMHUYECKHX SIBICHHH, (AKTOJIOTUYECKUE CBEACHHUS O
CBOMCTBax, COCTaBe, MOJYYCHHH W OC30TAaCHOM HCIIOJIH30BAaHUU BAKHEUITMX OPTaHMYCCKHX BEIIECTB B
OBITY U IPAKTHUUECKOH JESITEIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISIBISATH XapaKTEPHBIC TPU3HAKH TOHSATUH, YCTAaHABIMBATH HX
B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME TIOHATHS TPU OINHUCAHWHM COCTaBa, CTPOCHUS W
MpEeBpaIIeHUI OPraHUYeCKUX COCTUHEHU,

c(hOpMHUPOBAHHOCTh YMEHUH HCMOJIB30BAaTh XHMHYECKYI0 CHUMBOJHUKY JJISI  COCTABIICHUS
MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamiéHHOW) (GOpMys OpPraHMYECKHUX BEIIECTB H
YpaBHEHUH XUMUYECKUX PEAKIMi, W3rOTaBIWBaTh MOJEIM MOJEKYJl OPTaHUYECKUX BEIIECTB IS
WLUTIOCTPAIH UX XUMUYIECKOTO W MTPOCTPAHCTBEHHOTO CTPOCHUS,

c(hopMUPOBAHHOCTh YMEHUN YCTAaHABIWBATH MPUHAJICKHOCTh M3YUYCHHBIX OPTAHMYECKUX BEIICCTB
M0 UX COCTaBY U CTPOSHUIO K ONPEEICHHOMY KIAcCy/Tpylne COeIUHEHUH (yrIeBOIOPOIbI, KUCIOPOA H
A30TCOJICPIKAIEe COCTUHEHUS, BBICOKOMOJICKYJSIDHBIC COCIHWHEHHWsS), JaBaTh WM Ha3BaHHUA TI0
cuctematnueckoir HomeHknarype (IUPAC), a taxke NpUBOAWTH TPUBUAIBHBIE HA3BAaHUS OTAEIHHBIX
OpraHWYECKHX BEIICCTB (ITHIICH, TPOMWICH, AaleTHJCH, JSTWICHIJIMKONIb, TJHIECPUH, (ECHOM,
dbopMaIbIeTH, AaleTalbJCTHI, MYypaBbHHAS KHCIIOTa, YKCyCHAas KHCJIOTa, OJICMHOBAas KHCIIOTa,
CTeapuHOBAsl KUCJIOTA, TITI0K03a, GPYKTO3a, KpaxMal, HeT0I03a, TIHUIIKH);

c(hOpMHUPOBAHHOCTh YMCHHSI OTIPEICIIATh BUIABI XUMUYECCKOW CBSI3M B OPTaHUYECCKUX COCIMHCHUSIX
(omMHApHBIE U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHUSI MPUMEHSTH TOJIOKEHUSI TEOPUU CTPOSHUS OPTaHMYECKUX BEIIECTB A.
M. BytnepoBa st OOBSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa W CTPOCHUS; 3aKOH
COXpaHEHHS MacChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUU XapaKTEpHU30BaTh COCTaB, CTPOEHUE, (U3NYECKHE U XUMHYECKHE
CBOMCTBA TUITUYHBIX MPEICTABUTENICH Pa3TUIHBIX KJIACCOB OPraHUYECKHX BEIIECTB (METaH, 3TaH, dTHIICH,
MPOINMJICH, areTwieH, OyraaueH-1,3, mMetunOyramuen-1,3, O€H30JI, METaHOJ, ATAaHOJ, ATHJICHTJIUKOJb,
rMnepuH, (EHOJI, areTanbIeTuI, MypaBbUHAS M YKCYCHAas KHCJIOTHI, TIIOKO3a, KpaxMmaj, IeJUTioJo3a,
aMHUHOYKCYCHAsi KHCJIOTa), WIUIIOCTPUPOBATh TEHETHYECKYI0 CBS3b MEXKIy HUMH ypaBHEHUSMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C UCIIOIB30BAHUEM CTPYKTYPHBIX (DOPMYII;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HWCTOYHUKH YIJICBOJOPOJHOTO ChHIphs (HE(TH,
NPUPOJHBIA Ta3, Yrojb), CHOCOOBI HMX TEepepabOTKM M MPAKTHYECKOE TNPUMEHEHHE MPOIAYKTOB
nepepaboTKH;

c(hOpMHUPOBAHHOCTh yMEHUW MPOBOIAUTH BBIYUCIICHHS 110 XUMHYCCKHM YpaBHEHHUSAM (Macchl,
00béMa, KONMMYECTBA HCXOAHOTO BEHIECTBA WJIM NPOAYKTa PEAKIMH [0 HM3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOIAHBIX BEIIECTB WA IPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTH YMEHUH BJIAJIETh CHCTEMOM 3HAHUI 00 OCHOBHBIX METO/IaX HAYIHOT'O MTO3HAHUS,
UCTIONIB3YEMBIX B XMMHH TIPH W3YYCHHMH BEUIECTB M XUMUYECKUX SIBICHUH (HaOMOJeHUE, M3MEpEeHue,
IKCIIEPUMEHT, MOJICTTHPOBAHUE ), UCTIOIB30BaTh CHCTEMHBIC XUMHUYCCKIE 3HAHUS JIJIS TIPUHATHUS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIICCTBAMHU U UX MIPUMCHEHHUEM;



chopMUPOBAaHHOCTh YMEHUW COONIOAATh TMpaBWIA IIOJIH30BAaHUS XUMHUYECKOW TMOCYIOH U
1abopaTopHBIM 00OpYIOBaHHMEM, a TakkKe MpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSIMU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHM IUIAHUPOBATH U BBIMOJIHATH XUMUYECKUN 3KCIIEPUMEHT (IIpEeBpaLCHUS
OpraHMYECKHX BEIECTB MPHU HArPEBAHMHU, MOJYUYCHUE STUJICHA U U3yYCHHE €r0 CBOMCTB, KaueCTBEHHBIC
peaKIMyu OpPraHWYeCKHUX BEILIECTB, JCHATypalus OEJIKOB NMpU HArpeBaHWH, LBETHHIC PEaKIMH OEIKOB) B
COOTBETCTBUM C TpPaBUJIAMU TEXHUKHU O€30MaCHOCTH IMpPH OOpallleHHH C BElleCTBaMU U J1a0OpaTOPHBIM
000py/OBaHUEM, MPEICTABIATh PE3yIbTaThl XMMHUYECKOTO SKCIepUMEeHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakluil U GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUIN KPUTHUECKH aHATM3UPOBATh XUMUUECKYIO0 HH(DOPMALIHIO, TOTYyYaeMYIO
U3 Pa3HbIX UCTOUYHUKOB (CPEICTBa MAacCOBOM MH(popManuu, HTEpHET U APYTHX);

c(hopMUPOBAaHHOCTh YMEHHI COONIOAATh MPaBHJIa IKOJOTHYECKU IIEIECO00pa3HOr0 TMOBEICHUS B
OBITY U TPYIOBOM AESATENLHOCTH B IIENSAX COXPAHEHUS CBOErO 370POBbsl U OKPYKAIOLIEH MPUPOTHOU
Cpelbl, OCO3HaBaTh OIIACHOCTb BO3JCHCTBHMS Ha JKUBBIE OPraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX
BeUIeCTB, MOHMMas cMmblcn mnokaszarens IIJIK, moscHATh Ha mnpuMepax CcHocoObl YMEHbBIIEHUS U
MpEeAOTBPALLIEHUS UX BPEAHOIO BO3ACHCTBUS HA OPTraHU3M YEJIOBEKA;

JUIS OOYYaIOUIMXCSl ¢ OTPaHMYCHHBIMH BO3MOXKHOCTSIMHU 3/I0pPOBBS: YMEHHE HMPUMEHSTH 3HAHHUA 00
OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUUECKHX SBJICHU;

JUIS CIIETIBIX U CIa0OBUISAIIMX O0YYAIOIINXCS: YMEHUE UCTIONb30BaTh PEIbe(PHO-TOYCUHYIO CUCTEMY
o0o3nauenuit JI. bpaiins nis 3anucu XuMudeckux GopMyiL.

11 KJIIACC

[IpeameTHBIE pe3ynbTaThl OCBOCHUS Kypca «O0mmast 1 HeOpraHHYecKasi XUMUSD OTPaXKaroT:

c(OPMHUPOBAHHOCTh IIPEJACTABICHUNA: O XUMHMYECKOW COCTaBJIAIOLICH €CTECTBEHHO-HayYHOMH
KapTUHBI MUPA, POJIM XMMHUU B MO3HAHUU SIBIECHUI MPUPOBI, B (POPMUPOBAHUM MBILIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (DYHKIIMOHAIFHOW TPAMOTHOCTH, HEOOXOIWMOW JJisi pEIIeHUS MPAKTUYECKHX 3aaad U
9KOJIOTHYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOIHON CpEIE;

BJIaJICHUE CUCTEMOM XMMHUYECKHX 3HAaHUH, KOTOpas BKIIOYAET: OCHOBOMOJAralolde MOHATHS
(XMMHYECKHUIl 2JIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JIeKTPOHHbIE OPOUTAIM aATOMOB, MOH, MOJICKYJa, MOJIb,
MOJISIpHBIH 00BEM, BaJE€HTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTEHEHb OKHUCIIEHUs, XUMHYECKas CBS3b
(KoBaJIeHTHasi, MOHHAs, METAJIMUECKasi, BOJIOPOJHAs), KPUCTAIUTMYECKash PEIIETKA, TUIBI XUMHUYECKUX
pEaKIMid, PacTBOP, HJIEKTPOJIUTHI, HEDIEKTPOJIUTHI, DJICKTPOJIUTHUYECKAsT AMCCOLMALMS, OKHUCIUTEINb,
BOCCTAHOBHUTEJIb, CKOPOCTh XUMUYECKOH peaKlMu, XUMHUECKOE PaBHOBECHUE); TEOPHUH U 3aKOHBI (TCOPHS
ANEKTPOIUTUYECKON NUCCOIMAlNM, nepruoandeckuid 3akoH [1. 1. MenaeneeBa, 3akOH COXpaHEHHUsI MacChbl
BEIIIECTB, 3aKOH COXPAHEHUS U NPEBPALICHHUS SHEPrHMM NMPH XUMHUECKUX PEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKHUH SI3bIK XUMHUH, MUPOBO33PEHUYECKIE 3HAHMUS, JIeXKAIEe B OCHOBE MOHUMAaHUS IPUYMHHOCTH
U CHCTEMHOCTH XMMHYECKHUX SIBICHUH, (DAaKTOIIOTHYECKHE CBEICHUS O CBOWCTBAX, COCTAaBE, MOJYYCHUH H
0e30MacHOM HCIOJIb30BAHUU BAXKHEHIIMX HEOPraHMYECKUX BELIECTB B ObITY U IMPaKTHUYECKOH
JeSITEIHOCTH YeJIOBEKa,

C(OPMHPOBAHHOCTh YMEHUM BBIABJIATH XapaKTEpHbIE IPU3HAKU IOHATHH, YCTaHABIUBATh HUX
B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS MPU ONMUCAHUM HEOPTaHWYECKUX BELIECTB M HUX
IIPEBpALCHU;

c(OPMHPOBAHHOCTh YMEHHH HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBIE€HUS (OpMyI
BEIIIECTB M YPaBHEHUI XUMHUECKUX peakiuii, cucreMaTrnueckyto HomeHkaatypy (IUPAC) u TpuBuaibHbie
Ha3BaHUS OTJEJIBHBIX HEOPraHWYECKHX BeUIeCTB (YrapHbI Ta3, YIJIEKHCIBIA ra3, aMMHUaK, TraméHas
U3BECTh, HETall€Hask U3BECTh, IUThEBAs COJA, TUPUT U JPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHUH OIpeNeisTh BaJEHTHOCTh U CTENEHb OKHUCIEHHUS XHMHUYECKHUX
9JIEMEHTOB B COEAMHEHUSX PA3JIMYHOTO COCTaBa, BMJ XHMHUYECKOH CBA3M (KOBAJECHTHAs, HOHHAs,



MeTaJUTMYeCcKasi, BOJIOPOJIHASI) B COCAMHECHHIX, THUI KPUCTAUIMUECKOW PEMETKA KOHKPETHOTO BEIECTBA
(aToMHasi, MOJEKYJIspHas, WOHHAsA, METAJUIMYecKas), XapakTep Cpedsl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COECIUHEHHUI;

c(hOpMHUPOBAHHOCTh YMEHUI YyCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHMUYECKHUX BEIIECTB IO HX
COCTaBY K OMNpeAeNEHHOMY KJacCy/Tpymnme cOeIUHEHHH (TMPOCThle BEIIECTBA — METAIbl U HEMETaJUIbl,
OKCHJIbl, OCHOBAaHMSI, KUCIIOTHI, aM(OTEPHBIE TUIPOKCHIBI, COJIH);

c(hopMUPOBAaHHOCTh YMEHUN PACKPBIBATh CMBICH TMepuoaudeckoro 3akona JI. M. MennaeneeBa u
JEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIOUTYI0, 00BSICHUTEIBHYIO U IPOTHOCTHUECKYIO (DYHKITUY;

c(hopMUPOBAaHHOCTh YMEHHI XapaKTEpPU30BaTh DJJICKTPOHHOE CTPOCHHUE aTOMOB XHUMHUYECKHX
sneMeHToB 1-4 mnepuonoB Ilepumonnueckoin cucteMbl xumuyeckux snemeHtoB [[. M. Menneneesa,
UCTIONB3Ysl TOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTANINY, «IHEPTETUUCCKUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKHX AJIEMEHTOB U UX COECIMHEHUH IO MEpUOAaM U Tpymniam
[leproauueckoil cuctemMbl XuMuueckux semenToB J[. . Menpeneena,;

c(hOpMHUPOBAHHOCTh yMEHUW XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOICTBA
HEOPraHWYECKUX BEIIECTB Pa3JMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE I'€HETHUYECKON CBS3H
MEK]1y HEOPTaHUYECKUMU BELIECTBAMU C IOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMHUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(DUIIMPOBATh XUMHUYECKHUE PEAKIMH 110 PA3JTMYHBIM MPU3HAKAM
(4uciy M CcOCTaBy pearupyrollux BEIIEeCTB, TEIIOBOMY 3(@eKxTy peakiuu, H3MEHEHHUIO CTeleHen
OKHCJICHHS JIEMEHTOB, 00OpaTUMOCTH PEAKINH, YIaCTHIO KaTaanu3aTopa);

c(hOopMUPOBAHHOCTh YMEHHMM COCTaBJIITH YPAaBHEHMsI PEAKIUNA paA3IUYHBIX THUIIOB, TOJHBIE W
COKpalIEHHBIE YPAaBHEHUS PEeaKIMii HOHHOTO 0OMEHA, YIUTHIBAsL YCIOBHS, IPU KOTOPBIX 3TU PEAKIIMH UIYT
JI0 KOHIIA;

chopMUPOBAaHHOCTh YMEHHMHA TIPOBOJUTH PEAKIMH, TITOATBEPIKIAIONINE KAueCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHUYECKHUX BEILIECTB, PACIIO3HABATH OIMBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILLECTB;

c(hopMUPOBAHHOCTh YMEHHMM PACKPHIBATH CYIIHOCTH OKHUCIUTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKIIUMA
MOCPEICTBOM COCTaBIIEHUS NIEKTPOHHOTO OajaHca dTUX PeaKIuii;

c(hOpMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOH pEaKIMH OT
pa3nuyYHbBIX (DAKTOPOB; XapakKTep CMEIIEHUS XMMHYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO
BozneiictBus (mpunuun Jle [llarense);

c(hOopMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XHMHYECKHE IMPOIECCHI, JIeKAIIUE B OCHOBE
MIPOMBIIIIEHHOTO MOJTyYEHUsI CEPHON KHUCIIOTHI, aMMHaKa, a Takke c(hOPMHUPOBAHHOCTH MPEICTaBICHUI 00
OOIIMX HAYYHBIX MPUHIIUTIAX U YKOJIOTUYECKUX MPOOIeMaxX XUMHUECKOTO TPON3BOICTBA;

c(hopMUPOBAaHHOCTh YMEHUH MPOBOAUTH BBIUMCICHUS C MCTIOIb30BAaHUEM TIOHSITHUS «MacCOBasl JTOJIS
BEIIECTBA B PacTBOpPE», 0OBEMHBIX OTHOIICHUN T'a30B MPU XMMHUYECKUX PEAKIIMAX, MACChl BEIIECTBA WM
00BéMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe WM OOBEMY OIHOTO M3 yYaCTBYIOIIUX B
peakuuu BeIIecTB, TemioBoro 3¢p@deKkTa peakud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB,
MIPEBPALLECHUS U COXPAHEHUSI DHEPTUH;

chopMUPOBAaHHOCTh YMEHUW COONIOAATh TMpaBWIA TOJIH30BaHUS XUMHUYECKOW TMOCYAOH U
1abopaTopHBIM 00OpYJOBaHHMEM, a TakKXKe MpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIIUSMU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hopMUPOBAHHOCTh YMEHUHN TUIAHHUPOBATH W BBIMOJHATH XUMHUYECKUN DKCIIEPUMEHT (pa3jioKeHue
MEPOKCUA BOAOPOIA B IPUCYTCTBUU KAaTaIU3aTOpa, ONPEIEICHUE CPEbl pACTBOPOB BELIECTB C IOMOUIbIO
VHHBEPCAIBLHOTO WHAMKATOpA, BIUSHUE pPAa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIIHH,
pEeaKIy HOHHOTO OOMEHa, KaYeCTBEHHBIE PEaKIIUK Ha Cylb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHUS, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «MeTamib» u «HeMeranib») B COOTBETCTBUHU C
MpaBWJIaMH TEXHUKHA OE30IMACHOCTH IMPH OOPAINICHUH C BEIICCTBAMH U JIA0OPATOPHBIM O0OpYIOBaHUEM,
MPEJICTABIIATh PE3yIbTaThl XUMUYECKOTO AKCIIEPUMEHTa B (OpMe 3alHMCH YPaBHEHHUH COOTBETCTBYIOIIMX
peakuuit 1 GopMyIHPOBATH BBIBOABI HA OCHOBE ITHUX PE3YJIbTATOB;



c(hOpPMHUPOBAHHOCTh YMEHUI KPUTHYECKN aHAIM3UPOBATh XUMHUECKYIO HH(OPMAITHIO, TTOITydaeMyIo
U3 pa3HbIX UCTOYHHUKOB (CPEACTBAa MaCCOBOM KOMMYHHKaluH, VIHTEpHET U qpyrux);

c(OPMUPOBAHHOCTh YMEHHUI COOJIOAATh IpaBHJIa 3KOJIOTHYECKU IIEJIECO00pPa3HOrO IOBEACHHS B
OBITY M TPYIOBOM NEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 37I0POBbSI M OKPYKAIOWIEH MPHPOIHOM
Cpenbl, 0CO3HABATh OMACHOCTh BO3JCHWCTBHS Ha JKUBBIC OPraHW3MBI ONPECIEHHBIX BELIECTB, MOHUMAs
cmbica nokazatens [1/IK, moscHATs Ha npuMepax crnocoObl YMEHBIICHUS U PEAOTBPALICHHUS UX BPEAHOTO
BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUI O0YYaIOUIMXCSl ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMU 370POBBSI: YMEHUE MPUMEHSATh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOAAX TIO3HAHUS BEIIECTB U XUMUYECKUX SBICHHIA;

JUISL CIIETIBIX U CIIA00BHIAIIMX OOYJaIOUIMXCsl: YMEHUE HCIOIb30BaTh Pelbe(HO-TOUCUHYIO CHCTEMY
o0o3Hauenwmii JI. bpaiins 11st 3anucu XuMU4ecKux GopMy.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypes
Pasnea 1. Teopernueckne 0OCHOBbI OPraHNYeCKOH XHMHUH
IIpenmeT opranndeckoit xumun. Teopus
1.1 CTPOCHHMSI OPraHUIECKUX COCTUHECHUN A. 3
M. bytieposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbIE YTIEBOAOPOABI — aJTKAHBI 2
99 HenpenenbHble yriieBOAOPOIbI: aIKEHBI, 5 1
aJIKaJUEHbI, ATIKMHbI
2.3 ApoMaTudecKue yrieBoJa0pPO b 2
24 [IpupoaHble HCTOYHUKH YTIIEBOAOPOAOB U 3 1
ux nepepadoTka
Htoro no paznery 13
Paznen 3. Kuciaopoacoaepxamue opranndecke coeJuHeHUst
3.1 Cruptsl. Denou 3
3.9 Anpnerunsl. KapOOHOBBIE KUCIIOTEHI. 7 1
CrnoxHuble 3(upbl
3.3 VrineBoasl 3 1




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue oprannyecKue coeuHeHUs

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3znen 5. BoicokoMosieKyJIspHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproanyeckast cuctemMa XUMHUYECKUX 3
aneMeHTOB [l. 1. Menneneera
12 Crpoenue BemiectBa. MHOTrOOOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEAKIINH 6 1 1
Htoro mo pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
21 MerTas 6
2.2 Hemerannst 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3zpnen 3. Xumus v Ku3Hb
3.1 XUMHUS ¥ )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 2 3




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 10 xnace/ Pymzutuc I'.E., ®enpaman .., AkiiionepHoe 00111eCTBO

«M3parenscTBO «lIpocBerenne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

1.'apmun, A. OOuias 1 HeopraHuveckasi XuMHs B CXeMax, pUCyHKax, Tabiuiax,
XUMUYECKUX peakiusx: YueoHoe nmocoodue / A. I'apuiun. - CI16.: ITutep, 2013.

2. Jlatineko B.M. Kak Hay4yuTh IKOJbHUKOB PEIIaTh 3aJ]a4d 110 OPraHUYECKON
xumuun. — M.:IlpocBemienne, 2012.

3.Jloponskun B.H. , A.I'. bepexnas, T.B. CaxxueBa, B.A.®DepaneBa Xumusi.
Temarnueckue TecTbl Ayt noAroToBku K EI'D: Pocros-Ha-/lony «Jlernony», 2012.
4 Kasepuna A.A u ap. EI'9-2018. Xumus. Kypc camonoaroroku. TexHosorus
pewienus 3ananuil. [Ipocsemenue, 2018

S.IIporacos I1.H., IluroBuu 1.K. Meroauka pemennst pac4eTHbIX 3a4a4 110
xumun. — M.: [Ipocsemenune, 2010.

6.Pomanosckas B.K. Pemenue 3anau. — C-IlerepOypr, 2012.

7.CeepayioBa, H.JI. OO1iast 1 HeopraHudeckasi XMMusi: SKCIIEPUMEHTAIIbHBIC
3a7a4M 1 yrpaxHeHnus: YueoHoe nmocooue / H./. Ceepanosa. - CII6.: Jlans, 2013
7.1y6epommnep, O.H. O0mas u HeopraHuveckast XMMUs: SKCIIEPUMEHTAIbHBIC

3aJa4u nu



ynpaxHenus: Yueonoe nocooue / O.H. I{ydepoumnep. - CII0.: Jlans, 2013

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HMHTEPHET

https://home-school.interneturok.ru/

https://resh.edu.ru/

https://educont.ru/

https://sites.google.com/site/himulacom/

https://www.yaklass.ru/

https://uchi.ru/






