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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro 001Iero oopazoBanust pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUU K pe3yiabTaTaM OCBOCHHUs (enepaabHOW 00pa3oBaTENbHON MPOrPAMMBI CPEIHETO
obmero oOpaszoBanus (POII COO), npencraeneHHBIX B DenepanbHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPaMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTparernu pa3BUTHS
BocruTanust B Poccuiickoit @Pepepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeruy 0OyUeHWsI, BOCIIUTAHUS W PA3BUTHS OOYJAIOIIUXCS CPEICTBAMU y4eOHOTO MpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

OBILIAS XAPAKTEPUCTUKA YYEBHOI'O ITIPEAMETA «Xumus»
XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON

OpraHW3aIiy, SBISAETCS HEOThEMJIEMOW 4YacThlo WX oOpasoBaHHOCTH. OHO  CIYXHUT
3aBEPIIAIOIINM JTAllOM pEAM3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOYEBBIX
IIEHHOCTEH, TPHUCYIIUX IIEJIOCTHONW CHUCTEME XUMHUYECKOTO O00pa3oBaHUA. OTH IEHHOCTH
KacaloTCs MO3HAHMS 3aKOHOB MPHUPOJbI, (OPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KyIbTYphI
YeloBeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3JI0pOBBIO U
pUpoAHON cpeze. Peanusyercs xumuyeckoe o0pazoBaHue 00yJaromuXcsi Ha YPOBHE CPEIHETO
obmero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMHUs», COJEpPKaHUE U MOCTPOEHUE
KOTOpPOTO OIpeNeieHbl B MpoTrpaMMe MO XUMHUU C Y4ETOM CHEHU(PUKHA HAyKH XHMHUHU, €€
3HAYEHUS B MO3HAHUU NMPHUPOJBI U B MaTepUATbHOM KHU3HU OOLIECTBA, a TAKXKE C YUYETOM OOIIUX
1enei ¥ MPUHILMIIOB, XapaKTepU3yIOIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEIHEro OOIIero
obOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HaYK UIPaeT 0cOOYI0 pOJb B COBpEMEHHOMU
LUMBUIIU3AMU, B CO3JAaHUM HOBOW 0a3bl MaTepualibHOM KynbTypbl. OHa BHOCHUT CBOW BKJIQJ B
(dbopMHUpOBaHKE PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3/IJaHUE LIEJIOCTHOTO MPEACTABICHUS
00 OKpy’KarolleM MUpPEe Kak O €IUHCTBE MPUPOJIBI U YeIOBEKa, KOTOpoe POPMHUPYETCS B XUMHHU
Ha OCHOBE MOHMMAHHUS BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBSI3H
MEXy CTPOCHHEM BEIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMOJAEWCTBYST C JAPYrUMH €CTECTBEHHBIMU HayKaMH, XUMHUS cCTaja
HEOTHEMJIEMOU YacTbl0 MHUPOBOM KYIbTYpHl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3HMaTelbHas, Kak HayKa
BBICOKMX TEXHOJIOTUH HampaBieHa Ha pelIeHHe MIO0albHBIX MPOOJIeM YCTOWYHBOTO Pa3BUTHS
YeloBEYEeCTBA — CHIPbEBOM, HSHEPreTHUECKOM, MHINEBOM, JKOJOTHYECKOW Oe30macHOCTH U
OXpaHbl 3JJ0POBBSL.

B cooTrBercTBMM ¢ OOHIMMHU WENSIMH U TPHUHIMIIAMU CPEAHEro OO0IIero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb W3YYEHHsI) OPUEHTHPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYYaromIMXCsl, HEOOXOIUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEITHOTO BKIIOYEHUS B JKU3Hb COLMYMA,
MIPOJIOJKEHHSI 00pa30BaHUS B PA3IMUHBIX 00JIACTSX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO01as 1 HeopraHudecKasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJICPYKAHHSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHn4deckor Xxumuu. @opMUPOBAHUE TAHHOW CHCTEMbl 3HAHUMN
NPy U3YYCHHUH IMpeaMeTa 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCETO MHOT000pa3us
BEILECTB HA OCHOBE OOIIUX MMOHATH, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
yu4eOHOro Mmarepuana ¥ OOyCIOBJIEHA HCTOPHYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUW Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKHUX COCIUHECHHM, a
TaKkKe HAa YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEICTABICHUN O CTPOCHUU BEIIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHuueckod XMMUHU TOJy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHs NEPBOHAYaJbHbIE
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBAETCS
M3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro o0Opa3oBaHUsA TEOPETUYECKUM Marepual M
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HaYEHUE NEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKHMX W METOAOJOTHYECKHX MO3UIHiA,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHWN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKHI M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMH HayKaMH, pAacKpbIBAIOT €€ pojib B IMO3HABATEIBHOW U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ NI MOMOJIHEHUs] 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3YyYEHHs] OPUEHTUPOBAHO HAa (JOPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI JAJIsi MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUH MeEXIy HOBBIMH (DaKTaMHU M TEOPETHUECKUMHU TMPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B maHe pemneHus 3ama4 BOCHHTAHUS, PA3BUTHS M COIMANU3AlUK  OOyJaIOMINXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAEICHUI0 COJEpPKaHUS U TOCTPOEHUS
npeaMeTa mpelycMaTpuBaoT (HOPMHUpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE IS PA3TUYHBIX BUJIOB JACSITEILHOCTH: pEIIeHHs MpoOIeM, TOMCKa, aHAIu3a 1



o0paboTku wuH(pOpMaUK, HEOOXOAUMBIX JUII NPUOOpPETEHHs OMbITa TNPAKTHYECKON U
HCCIIEA0BATEIBCKON NEATEIBHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B IIO3HAHUU XMMUMU.

B mpaxTuke npemnoaaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs, TaK U
HAa ypOBHE cpeaHero oOmero oOpa3oBaHus, TPU ONPEIACNCHHH  COJCPIKATEIbHOM
XAPaKTEPUCTUKM LEJIEH W3ydeHUs IpeaMeTa HAIpaBJICHUEM IIEPBOCTEIICHHOM 3HAYMMOCTHU
TPaJMLIMOHHO TMpHU3HAETCS (OPMUPOBAHHE OCHOB XUMHUYECKOW Hayku Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHUS, IIPAKTUYECKOW JEATEIbHOCTH 4YEIOBEKa M KaK OJHOIO U3
KOMIIOHEHTOB MMpPOBOW KylbTypbl. C METOAMYECKOM TOYKM 3pEHUs TaKOW MOAXOd K
OIIPENIETICHUIO LIeJIEH U3YUYEHHUSI IIPEIMETA ABJISIETCS BIIOJIHE OIIPABIAaHHBIM.

HEJIX U 3AJAYN U3YUEHUSA YYEBHOI'O IIPEJMETA

CornacHO JaHHOM TOYKE 3peHUs IVIaBHBIMHU LEISIMU M3Y4YeHUs IpeameTa «XUMHUsS» Ha
6a3oBoM ypoBHe (10 =11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAHHME CHUCTEMBbl XUMUYECKAX 3HAHUA KaK BaXKHEUINEH COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpA, B OCHOBE KOTOPOM JieXkKaT KIIIOUEBbIE MOHSTHS,
(GyHIaMEHTaJIbHBIE 3aKOHBI W TEOPUH XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U
MMOHMMAHHUE CYITHOCTH JOCTYIHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAayYHBIX METOJAaX MO3HAHHUS BELECTB U
XAUMUYECKAX PEaKInii, He0OXOAUMBIX ISl IPHOOPETEHUSI YMEHUI OPHEHTUPOBATHCS B
MUPE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIONINX MECTO B MPUPOJIC, B IPAKTUICCKOHN H
MOBCEIHEBHOMN JKU3HH;

® pa3BUTHE YMEHUH U CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HaONIOJEHUEM U
OOBSICHECHHEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOIEHHEM TIpaBMJI 0O€30MacHOTO
oOpaleHus ¢ BeIeCTBAMH.

Hapsiny ¢ atuM, copepkarenbHas XapakTepUCTUKa LieJei U 3a7a4y U3y4yeHus MpeaMera B
MporpaMMe Mo XUMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpeaHero oomiero ooOpaszoBanus. CerofHss B NpENoJaBaHUU XUMHUU B OoJblIeit
CTENeHU OTAAETCS NPEANOYTECHHE MPAKTUUYECKOW KOMIIOHEHTE CcoJiepKaHusi oOydeHus,
OpUEHTHUPOBAHHOW Ha TOJArOTOBKY BBIYCKHHKAa OOIIe00pa30BaTeNbHON  OpraHu3alluy,
BIIQJICIOIIEr0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMH aKTUBHOTO TOJYYECHHs] 3HAHUN U MPUMEHEHUsS WX B peajlbHOU KU3HU IJIs pPellleHus
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpH M3ydeHHM TMpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HaueHUe
MPHOOPETAIOT TaKue IIeNIU U 3a7a4u, KakK:

ajanrtanus  OOydJalolUMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
dbopMHUpOBaHHE WHTEIJIEKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K caMo0Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEILHOMY TPHUHSATHIO TPaMOTHBIX pEIIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUIX, CBS3aHHBIX C BEIIECTBAMU U UX TPUMEHEHHUEM;

¢dopmMupoBaHue y OOYYarOIUMXCS KIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIHUH),
UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE /ISl Pa3IMYHbIX BUJIOB JESATEIBHOCTH: PELIeHUs Hpoliem,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI HPUOOPETEHHs OIbITa
JEeATeNbHOCTH, KOTOpasi 3aHUMAaeT Ba)XKHOE MECTO B MO3HAHUM XMMUH, a TaKXkKe I OLEHKH C
MO3UIIMH IKOJIOTHYECKOH 6€30IacHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHM3M 4Y€JIOBEKA U MPUPOJIHYIO CPELY;



Pa3BUTUC NIO3HABATCIIBHBIX MHTCPECOB, MHTCIICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH
oOyJaromuxcs: CHOCOOHOCTH CaMOCTOSITENBHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBCTCTBHUU C ) KU3HCHHBIMU HOTpe6HOCT$IMI/I, HCII0JIb30BaTh COBPEMCHHBIC I/IH(l)OpMaL[I/IOHHBIe
TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOW M HAyYHO-MOMYISIPHON MHPOPMALUN XUMHYECKOTO
COJICPIKAHMS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUJAIONTUXCS ACCOIUATHBHOTO M JIOTHYCCKOTO MBIIIIJICHHSI,
HaOJIIOIaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAMMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIUTAaHHE Yy OOy4YaromUXCcsi YOSKAEHHOCTM B TYMAaHUCTHYECKOW HANpaBIECHHOCTH
XAMUHM, €€ BaAXHOW pOJM B  PEHICHWH TJI00AJIBHBIX  MpoOJIeM  parMOHAIBHOTO
IIPUPOAOIIOJIE30BAHNS, IIONOJIHEHHUS DJHEPreTUYECKUX PECYpPCOB U COXPAHEHUSA IIPUPOIHOIO
paBHOBECHS, OCO3HaHHsS HEOOXOJUMOCTH OCpEKHOrO OTHOIICHHUS K MPHPOAE M CBOEMY
300POBBIO, @ TAKIKEC HpI/I06peTeHI/I$I OIIbITa MCIIOJIb30BAHUS IMOJTYUYCHHBIX 3HAHUH AJId IPUHATHA
I'paMOTHBIX pCHICHI/Iﬁ B CUTyalluAX, CBA3aAHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

MECTO YYEBHOT O IIPEJJMETA «XUMMUSI» B YYUEBHOM I1JIAHE
B ydeGHOM mmane cpemHero oOmiero oOpa3oBaHusl MpeaMeT «XuMus» 0a30BOTO YpOBHSI

BXOJIUT B COCTaB MpeIMETHOH o0acTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee unciio 4acoB, OTBEACHHBIX IS M3YUEHUS] XMMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 uvacoB: B 10 kiacce — 34 yaca (1 yac B Hexmento), B 11
knacce — 34 vaca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€ ocHOBHBIE TOJOXKeHUs. CTpyKTypHbIe (DOPMYIBl OpPraHWYECKUX BEHIECTB. [ OoMoiorHs,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux — BemlecTB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHM (cucreMarudeckas) M TpUBHAJIbHBIE HAa3BaHUA BaKHEUIIMX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHM4YecKuX BELIECTB M MaTepHallaMi Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKUX BEIECTB, HaOJIOeHUE U OINHCAHME JEMOHCTPALMOHHBIX OIMBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpoCTeHlne
MPE/ICTAaBUTENN aJIKaHOB: (pU3MUecCKWe U XUMHYECKHE CBOMCTBAa (peakiuH 3aMelleHus u
TOpEeHUs ), HaX0XkA€HHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTHIEH U MPOMWIEH — MPOCTEUIIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALIUU, OKUCIICHUS U TIOJMMEpPU3allin), MOTy4eHuEe U IPUMEHEHHE.

Anxamuenbl: OyragueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTUYECKHI psia. ALETUIEH —
MPOCTEHIINI IPeCTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMUYECKHUE CBOICTBa (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiydenue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM Kjaccam.

[Ipupoanbie UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMHUEeCKH, KaTamuTHYeCKHil), mupoau3. [IpoaykTsl nepepaboTku He(PTH, UX TPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojuiekiuun «Hedpte» u «Yroaby, MogenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIEeCTBAa WJIM TNPOAYKTAa PEAaKIMHU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKHUE CBOWCTBA (PEAKIMU C aKTHBHBIMHA METAJLIaMH, T'aJIOTEHOBOJIOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIETOYHBIMU METANIaMH, KAYeCTBEHHAs peaKIs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@eHoNI: CTpOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOcHHUE, PU3NIECKHEe M XUMHUECKIE CBOMCTBA (CBOWMCTBA, OOIIHE TS KJIacca KUCIIOT, PEeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJICTAaBUTEIIM BBICIIUX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 3GUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX F(PUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJIEKYINbl, (PU3MYECKHEe W XUMHUYECKUE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B IPHUPOJE,
npuMeHeHue, ouonoruueckas poib. dotocunres. pykTo3a Kak U30MEP IITIOKO3BI.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaONOJICHNE U OMKHCAHHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KayeCTBEHHbBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM NPOAYKTAa pEaklMH MO HW3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha MpuUMepe TIWIMHA). buonormdeckoe 3HaUYEHHE
aMUHOKUCIOT. [TenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIIepUMEHTAJIBHBIE METOJIbl U3YYEHUsl BEIIECTB M WX IPEBPALICHUI: HAOMIOJCHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUU, CPEeIHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa31LamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, KayqyKoOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTUYECKUI YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NUYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (OCNIKH, YIIIEBOABI, JKUPHI, GPEPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAI[MOHATBHOTO MUTAHUS, MOIOIIME CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUYeCcKUe YPOBHH, NMOJYPOBHU. ATOMHbIC opOuTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH
pacripeielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHask KOH(UTYpaIus aTOMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEpUOAMYECKOrO 3akoHa M [lepmoanueckoil CHCTEMBI XUMHYECKHX
aneMeHToB JI. YI. MenzneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHs CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM IPOCTBIX U CI0KHBIX BEIIECTB
10 TpyNIam M rnepuojaM. 3HaueHHe NEPUOANUECKOTO 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHYECKON CBsI3UM (KOBaJEHTHas
HEMoJIsIpHasl W TOJIApHas, MOHHAs, MeTalInueckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOU



XUMUYECKON CBsI3U (OOMEHHBIN M JIOHOPHO-aKIEeNTOpHBIN). Bonopoanas cBs3s. BajaeHTHOCTD.
DnexTpooTpuLaTenbHOCTh. CTeNeHb OKUCIEHN. FIOHbI: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonsiTie o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBas 10J1s
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckMx coeauHEeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peakuus. Kraccupukanus XUMUYECKUX pPEAKIU B HEOPraHUYEeCKOW W
OpraHMYecKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumunyeckoe paBHoBecHe. PDakTOpbl, BIUAIOIIME HA COCTOSHHE XMMHUYECKOTO pPAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIe0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
71a0b0paTOPHBIX OIBITOB (pa3joKeHUE NEepOKCHIa BOJOPOAA B MPHUCYTCTBUM KaTaiau3aTopa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUN
WOHHOTO OOMEHa), MpOBEJACHUE MMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnble 3amaumn.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0COOEHHOCTH CTpoeHHs aToMoB. Dusnueckue CBOHCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoaa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ot1a, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUIOB, KHCIOPOACOAEPKAIIUX KUCIOT, BOJIOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Mertamisl. Ionoxenue metaioB B lleproauyeckoii cuctemMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. OcOOEHHOCTH CTPOEHHUS IIEKTPOHHBIX 000JI0YE€K aTOMOB MeTamioB. Obuue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

XUMHUYECKHE CBONCTBA BaXXHEHIIMX METANJIOB (HATPHUM, Kanuii, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue crocoObl oTy4YeHHust MeTauioB. [IpruMeHeHrne MeTalIoB B OBITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJulekiu «MeTaibl M CIJIaBbl», 00pa3lloOB HEMETANUIOB, PEIICHHE SKCIEePUMEHTATbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMOICMCTBUE THUIPOKCHAA ATIOMHUHHS C PAaCTBOpPAMHM KHUCJIOT W IIEJIOYel, KauyeCTBEHHbIE
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIOUIMX B PEAKIMU BEIIECTB, pacuéTbl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATHE O HAyYHBIX METOJAaxX IO3HAHUSA BEIIECTB M XHUMHYECKHX
peaKkuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIIUIEHHOTO TOJY4YCHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHAIOB: BAKHEUIINE CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuMHUsST U 3I0POBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBA3€H NMpU U3ydeHUH 00IIel U HEOpraHM4eCKOH XUMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAaY4YHbIH (HaKT, THUIIOTE3a, 3aKOH, TEOpHUs,
aHalM3,  CHHTE3,  KiaccUpHuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaMo0aKTUBHOCTh, MOJIEKYJa, YHEPreTUUECKUN ypOBEHb, BEIECTBO, TENO, 00BEM, arperaTtHoe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepaibl, FOpHbIE MTOPO/bI, MTOJIE3HBIE UCKOTIaeMbIE, TOIUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero oOpa3oBaHusl ABJISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero oOpazoBaHus
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOM TPAKTAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAuLIUi 0a30BON HAyKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4yue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUIICKOTro
IpaXXIaHCKOTO OOIIecTBa, HPUHATBIMH B OOIIECTBE HOPMAMU W NPaBUIAMU IOBEIEHMUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHOM M IPAKTHUUECKOW JEsATeNbHOCTH OOyyaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIBHBIX HOPMAax W MpaBWJIaX MEXKJIMYHOCTHBIX OTHOLICHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU IIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoOIleccy TBOpYECTBA B OOJACTH TEOPUHM M MPAKTUYECKOTO HMPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
UH(OPMAIIUU O TEPETOBIX JOCTIKCHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1LIEHHOCTeM 310poBOro U Oe3omacHoro oOpa3a >KH3HH, HEOOXOJWMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHWMAHKS [EHHOCTH TMPaBWI WHIUBUAYAILHOTO W KOJUICKTUBHOTO 0€30I11acHOTrO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpo(eccHil pa3MyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynyuieil mpodeccuu U peaan3anui COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPoOsieM, BIUSHUS IKOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUATHS NEHCTBUI, MPUHOCSIIMX Bpell OKpYXKalollell MpUpOIHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMO(pOoOHuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
palMOHAIBbHOTO HAYYHOI'O MBIIJIEHUS, CO3/1aHUHU LIEJIOCTHOTO MPEACTABIEHUS 00 OKPYKAIOIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
F'YMaHUCTUYECKOW HAINPaBICHHOCTH M BAKHOM POJM B CO3JaHUM HOBOW 0a3zbl MaTepuaIbHOMN
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEIIHOTO TPYJAa U 3KOJOTHYECKH KOM(OPTHOM KM3HU KaXKJIOTO YICHA
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUS SIBJICHUM OKPYXKAIOLIEr0 MHUpPAa M MPOUCXOIAIIMX B HEM H3MEHEHHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYAlIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM TpyAa B pasduyHbBIX cdepax npodecCHoHATBHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIFOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEKIUCIHUIUIMHAPHBIC
(MexTpeIMeTHBIC) OOIeHayYHbIC TIOHATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHHUE, MPOLIECC, CUCTeMa, HAay4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOCHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHe);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QPYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CIOCOOHOCTh ~ OOy4aroIIMXCS  HCIOJb30BaTh  OCBOEHHBIE  MEXAMCUUIUITMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE ACWCTBHUS B IO3HABATEIHHOU U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATENbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNU JeATEeIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUH HUX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;



HCI0JIb30BAaTh IPU OCBOEHUM 3HAHUM NPUEMBI JIOTMYECKOTO MBIIIJIEHHUS — BBIIEISTH
XapaKTepHble MPU3HAKKM TMOHATHMM W YCTaHaBIMBATh MX B3aMMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHATHS IJ1s1 OOBSICHEHHS OT/ICIIbHBIX (PAKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(UKAIIUHU BELIECTB U XUMHUYECKUX PEaAKLUH;

yCTaHaBIMBAaTh NPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMY;

CTPOUTh JIOTUYECKUE PACCYXIACHUS (MHIYKTUBHBIE, JEIyKTHBHBIE, [0 aHaJIOTUN),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTUBOPEUMS B PacCCMATPUBAEMBIX SIBICHUAX, (POPMYIMPOBATH
BBIBO/IbI U 3aKJIFOUEHUS;

MIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XMMHUHU CUMBOJIMYECKHE (3HAKOBBIE)
MOJeNu, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMMUECKUN 3HaK (CHMBOJI) 3JIEMEHTA,
XuMHueckas (¢GopMysa, YpaBHEHME XHMHMYECKON peakuud — TMpU pelIeHuHd Y4eOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATh Ha3BaHHbIE MOJEJbHBIE MPEACTaBICHUS
JUIS BBISIBJIEHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIU.

2) 6a30BbIe HCCJIENOBATEIbCKHE IeHCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O NMO3HAHMS BEILECTB U XUMUYECKUX PEAKIIMIA;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(HOPMYTHUPOBAHHBIE BOINPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
Ui (GopMHUPOBAHUS TUIIOTE3BI MO MTPOBEPKE MPABUIILHOCTH BBHICKA3bIBAEMBIX CYXKICHUM;

BJIQJIETh HaBBIKAMHM CAMOCTOSITENIbHOTO IUIAHUPOBAHUS M TPOBEICHHS YUEHHUECKHUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yiabTaT, (OpMYyIUpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pelIeHus
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XMMHYECKOIO COJepXaHHs, CIpaBOYHbIE MocoOus, pecypcsl WHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopmalry, He0OXOAUMOH /IJIsl BBITIOTHEHUSI YYEOHBIX 3aa4 ONPEeIEHHOTO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KAaueCTBE CpeACTBa MNpu paboTe C XUMHUYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

UCIOJIb30BaTh U MPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HAIIISTHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYK/JIaeMOW TeMbl B XOJI€ AUAIOTa W/WIN JUCKYCCUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
IIPEVI0KEHHON 3a/1a4H;



BBICTYIIaTh C IMPE3EHTALMENl Pe3yabTaTOB I03HABATENIBHOM JESTEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anu y4eOHOTro MpoekTa U (HOpMYIMpPOBATH BBIBOJBI 1O pe3ylbTaTaM HpPOBEAEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSMHU.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
omnpenensas €€ LeIu U 3aJadyd, KOHTPOJIMPOBATh M IO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEIILHOCTU Ha OCHOBE CaMOaHalIu3a |
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHnyeckas XUMHUsD OTPaXKaloT:

chOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpPA, POJM XHMHUHU B TO3HAHWU SIBJICHUM NpHUpOnbI, B (HOPMUPOBAHUU
MBIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromiue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTb,
ANIEKTPOOTPHUIATENIFHOCTh, XUMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaiméHHasi), MOJib, MOJIApHAs Macca, MOJSPHBIH O00BEM, YIIEpOIHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKalIUe COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COSIMHEHHUSI); TEOPUU U 3aKOHBI (TEOPHs CTPOCHUS OPraHU4YEeCKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKalllie B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAaKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH 1 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
U IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
UX B3aMMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOIIM € MOHITHS IIPU OMMCAHUN COCTaBa, CTPOCHUS U
MpeBpaIIeHUN OPraHUYEeCKUX COCTUHEHUN;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEaKUUM, U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHMYECKHX BEUIECTB
JUTSL WILTIOCTPALIMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICIKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB MO HMX COCTaBY U CTPOCHUIO K OMpEeAeNEHHOMY KIACCY/TPYIIE COCIMHEHHA
(yrneBoAoponibl, KHCIOPOJ M  a30TCOAEpXAIIMEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC



COCJMHEHUs), JaBaTh MM Has3BaHMA O cucremarndeckoi Homenkinatype (IUPAC), a takxe
NPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTJIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIUJICH,
alleTUJICH, STHJICHIJIHMKOJb, TIMLEPUH, (eHOJ, (QopMaibAeru, areTaibIerui, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsl KUCJIOTa, CTEApPUHOBAsl KUCIOTA, TIIOKO03a, (PyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa [uist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOECHHE, (PUIUYECKHE U
XAMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENEH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, 9TaH, ATWIEH, MNPONWIEH, aleTwieH, Oyramuen-1,3, merunoOyraauen-1,3, OeH3o,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj0o3a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBAThH
TCeHETHYECKYIO CBSI3b MEXAY HHUMH YPaBHEHUSMHU COOTBETCTBYIONIMX XHMHUYECKHX PEAKIUi C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HeTb, MPUPOMHBIA Ta3, Yroiib), CHOCOOBI HMX MEpPepadOTKH U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh yMEHHH TPOBOJUTH BBIYMCICHHUS TI0 XHMHUYECKAM YPaBHEHUSM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIHUU IO U3BECTHHIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB pEaKun);

c(hOopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOU 3HAHMI 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICTUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHIl IUJIAHUPOBATHh M BBIMOJHATh XUMHYECKUNH HKCHEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJTYUYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEaKIMU OEITKOB) B COOTBETCTBUU C MpaBWJIAMU TEXHUKH 0€30MacCHOCTU
npu oOpallleHny ¢ BelleCTBaMU U J1a0OpaTOPHBIM OO0OpYIOBAaHUEM, MPEACTABISTh PE3YIbTAThI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATH XMUMMYECKYI0 HH(OpMaIuio,
MOJTy4aeMyI0 U3 pa3HbIX MCTOUYHHUKOB (CpeAcTBa MaccoBoi MHPopMaruu, IHTepHET U Ipyrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEJICHUsI B OBITY W TPYJOBOM JEATENBHOCTH B IIENSAX COXPAHEHHMS CBOETO 3JI0pOBbS U
OKpy>Karollel MpUPOJHON Cpelbl, 0CO3HAaBAaTh OMACHOCTh BO3JEHCTBMS Ha *KHUBbIE OPraHU3MbI
OTpeNIeNEHHBIX OpPraHMYeCKUX BellecTB, MOHMMas cwmbici mokazatens [IJK, mosicHaTe Ha
IIpUMEpax CIOCOObl yMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JEHCTBHS HAa OPraHU3M
YeJI0BeKa;



JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEUHYI0 cucteMy o6o3Hauenuit JI. bpaiins g 3anmucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyecKas XUMUs»
OTPaXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XWMHUYCCKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TIO3HAHWH SIBIICHWH TPHPOJBI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJIbTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pelieHus: TMPaKTUYeCKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHWYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAOLINE
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCJICHUs, XUMHYECKas CBsA3b (KOBAJCHTHAs, WOHHAs, METaJUIMYecKas, BOJOpPOIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYCCKAS NUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKOW  peaklny, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUUECKON Aucconmanuu, nepuonnueckuii 3axkoH JI. WM. MenneneeBa, 3akoH
COXPaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHHUS M MPEBpAIICHUS DHEPTUU MPH XUMUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKUE 3HAHMS,
JeXalue B OCHOBE IMMOHUMAaHMS MPUUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKUX SIBJICHUIA,
(hakToNIOrMuecKrue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30MacCHOM HCMOJIb30BaHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUYECKON NEATEILHOCTH YEIOBEKa;

chOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHbIC MPU3HAKU MOHATUHN, YCTAHABIMBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPH ONHWCAHUU HEOPraHHMYECKUX
BEIIECTB U UX MPEBpaIllCHU;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JJII COCTaBICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKHX pEaKIHMil, CHCTEeMaTUYEeCKyl0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIid Tras,
YIJICKUCHBIN Ta3, aMMUaK, TaméHas W3BECThb, HEraméHash M3BeCTh, NMHUTHEBAs COJAA, MHUPUT U
Apyrue);

c(hOpMUPOBAHHOCTH YMEHH ONpEAEsATh BAJICHTHOCTh U CTEIIEHb OKUCICHHS XUMUYECKIX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAS) B COCAUHEHUSIX, TUI KPUCTAIITUYECKONW PEHIETKH KOHKPETHOTO
BelleCcTBa (ATOMHAs, MOJEKYIspHas, WOHHAs, MeTaJUIMUecKas), XapakKTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHUUYECKUX COCTUHEHHIA,

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpymIe CoelnHEeHUH (MPOCThIe BEIIeCTBa — METAILJIBI U
HEMETaJIIbl, OKCU/IbI, OCHOBAHHUSI, KUCTIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenpieneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANINY, «IHEPreTUUYCCKHUEC
YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHUYECKHX OJJIEMEHTOB U HX
COEIMHEHUH MO TnepuojaM U rpynnaM [lepuonyeckoil cucTeMbl XUMUYECKUX diieMeHToB [1. 1.
MenneneeBa;

C(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJy HEOPraHM4YEeCKMMM BEIIECTBAMM C IIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DULMPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BElIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHEe OKUCICHUS 3JIEMEHTOB, 00PAaTUMOCTH PEaKLi, Y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIUH, IMOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUH pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaeicTBus (npuniui Jle [latense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUsI CEPHOM KHUCIOTHI, aMMMAaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJcTaBIeHUH 00 OOIMMX HAYYHBIX NMPUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0JIs BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUWH Tra30B IPU XUMHYECKHUX
peakumsax, Macchl BelecTBAa WM 00bEMA Ta30B M0 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WM 00bEMY OJIHOTO M3 YYACTBYIOILMX B PEaKLUH BELIECTB, TEIUIOBOIO 3(PQeKra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH COONIONATh IpaBUia MOJIB30BAaHUS XMMUYECKON MOCYI0N U
na0opaTOpHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHiia OOpaIeHHs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHue NeEpOKCHJIAa BOJOPOJA B MPHUCYTCTBUM KaTalnW3aropa, ONIPEAETICHHUE Cpeibl
pPacTBOPOB BEILIECTB C MOMOLIbI YHUBEPCAIBHOIO MHUKATOPA, BIUSHUE PA3IMYHBIX (aKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peakiMM HMOHHOTO OOMEHa, KadeCTBEHHbIE pEeakIUh Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEePUMEHTATbHbIX
3ajay mo TeMaMm «Metamub» U «Hemeramib») B COOTBETCTBUM C TMPABMIIAMH TEXHUKU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJaOOpaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GOpMyIUpPOBATH BHIBOIBI HA OCHOBE ATUX PE3YJbTaTOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICTBAa MaccOBOMl KOMMyHMKaluu, VHTepHET u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEAICHNUS B OBITY W TpPYAOBOM JAEATEIBHOCTU B LEISIX COXPAHEHUS CBOErO 3JI0pPOBbS U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokazarens IIJIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBILIEHUS U IPEJOTBPALICHUS UX BPEIHOTO BO3/IECHUCTBUS Ha OPraHU3M YEJI0BEKa,

JUIsl OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHMUIA;

JUISL  CIIENbIX W CJIA0OBUIAIIMX OOYYaIOIMIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyil.



TEMATHUYECKOE IINTAHUPOBAHUE 10 KVIACC

KoaunyecrBo yacos DJIeKTPOHHbIE
H@ppoBLIe
Ne n/nn HaumeHnoBanue pa3aejoB H TeM NPOrpPaMMbI Bceero KouTpoibn Mpaxcry | (WHHP )
YecKHe oOpa3oBaTtejibHbIE
ble padoThI
padoTsl pecypcbl
Pa3nes 1. Teoperudyeckue 0OCHOBbI OPraHu4ecKOi XMMHHU
11 [Ipeamer oprannyeckoi xumuu. Teopust cTpoeHus 3 bubnuoreka [JOK
' opranuyeckux coeaunenuii A. M. Bytneposa https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
Paspgen 2. Yriesogopoabl
bubmmoreka IJOK
2.1 IIpenenbHbIe YTIIEBOJOPOIBI — AIIKAHBI 2 https://m.eds00.ru/7f41a636
HenpeienbHble YIIIEBOIOPO/IbI: AIKEHBI, bubmnorexa LHOK
2.2 6 1 https://m.edso0.ru/7f41a636
aJIKaUCHBI, ATKHHBI
bu6mmoreka IJOK
2.3 ApOMaTHYECKHE YIIIEBOJOPOIbI 2 https://m.edsoo.ru/7f41a636
bubmmoreka IJOK
[IpupoHbIe HCTOYHHUKH YTIICBOJIOPOIOB U UX
2.4 3 1 https://m.edsoo.ru/7f41a636
nepepaboTka
Utoro no pazneny 13
Paznea 3. Kuciopojacoaep:kamnue oprannieckue coeJuHeHUst
Bbubnuoreka IJOK
31 Crinptel. DeHon 3 https://m.edso0.ru/7f41a636
Anpbaeruzsl. KapOoHOBBIE KUCTOTHL CII0KHBIE bubsmorexa [IOK
3.2 S upE! 7 1 https:/m.edso0.ru/7f41a636
3.3 YraeBoabl 3 1 bu6morexa LIOK
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https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636

Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHus
bubauoreka LIOK
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
Pasznea S. BoicokomMoJiekyJIsIpHbIe COCAUHEHUS
bubaunoreka LIOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 httos://m.edso.ru/7f41a636
Hroro mo pazgeny 2
bu6mmoreka IJOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 https://m.edso0.ru/7f41a636

10 knacc: I[IporpaMmmoi nmpeycCMOTPEHO TPOBECHHUE:

- KOHTPOJBHBIX PaboT — 2;
- IPAKTUYECKUX paboT — 2;
- JJabOPATOPHBIX OMBITOB — 8.

11 knacc: [IporpamMmoii mperycMOTpEeHO TPOBEACHHE:
- KOHTPOJBHBIX paboT — 2;

- IPaKTHUYECKUX paboT — 3;

- 1a0OPaTOPHBIX OIBITOB — 4.
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11 KUIACC

KoanuecTBo 4acos DJ1eKTPOHHbIE
HaumenoBaHue pa3iesioB U TeM ugposbie
Ne n/m pasi Kourpoububie | IIpakTHyeckue (wpp )
NporpamMmsl Bcero o0pa3oBaTeJibHbIE
padoTsbI padoThI pecypest
Pa3nen 1. TeopeTuueckue 0CHOBBLI XMMUHU
Ctpoenne aromoB. Ileproanueckuit 3akKoH 1 bubnuoteka LIOK
11 [epuoauueckasi cucreMa XUMHYECKUX 3 https://m.edsoo.ru/7f41a636
anemenToB JI. 1. Menneneera
bubaunoreka [JOK
1.2 Crtpoenmne BeniectBa. MHOrooOpa3ue BeIecTB 4 https://m.edsoo.ru/7f41a636
bubaunoreka [JOK
1.3 XUMHYECKHE PeaKInu 6 1 1 https://m.eds00.ru/7f41a636
Hroro 1o paszzueny 13
Pa3zgen 2. Heopranuyeckasi XuMust
21 Y C— 6 1 https://m.edsoo.ru/7f41a636
29 | T 9 1 1 https://m.edsoo.ru/7f41a636
53 CBs13b HEOPTaHUIECKUX M OPTAHIYECKUX 2 https://m.edsoo.ru/7f41a636
' BEIIECTB
HWroro o pasueny 17
Pazpen 3. Xumus U xKM3Hb
31 XuMus ¥ KU3Hb 4 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonunyecTBo yacos Hcnonb3opanue DJIeKTPOHHbIE
Ne 000pyI0BaHUS IIEHTPa uudpoBbIe
/ Tema ypoka €CTECTBEHHOHAYYHOU U 5
wn Bcero | k/p n/p TeXHONOMHIECKOi o0pa3oBaTe/lbHbIE
HanpasieHHocTel «Touka pecypebl
pocTay
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
https://lesson.edu.ru/le
[Ipenmer oprannueckoit Xumuu, €€ BO3HUKHOBEHUE, s50n/adf3d191-Sele-
1 4e24-ac02-
PA3BUTHC 1 3HAUCHUE efb16fad9f6a?backUrl
=%2F04%2F10
. https://lesson.edu.ru/less
Teopust cTpoeHUsI OpraHuYecKuX coequHeHuii A. M. on/c935a58¢-ab0e-4¢59-
ByTJIepOBa, €€ OCHOBHBIE ITOJIOKECHMUSL. 1 udposas nadoparopusi mo | 9dcf-
Jlabopamopnwiii onvim Nel «MopenupoBaHUe MOJIEKYIT xumuH (6a30BbI ypoBeHb) | 20517ae4b52e?backUrl=
OpPraHUYECKHX BEILECTB %2F04%2F10
[IpencraBnenue o KiaccupuUKay OPraHuYecKX
BemecTB. HoMeHknarypa (cucreMaruueckasi) u 1
TPUBHUAJIBLHBIC Ha3BAHUSA OPIaHUYECKUX BEILECTB
Pa3znea 2. YrieBoaopoanbl
https://lesson.edu.ru/I
AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN PS. HaGops! st esson/4da31505-
Jlabopamopnutii onetm Ne 2« Kauecmeenuoe 1 MOJIETTUPOBAHNS CTPOCHHS 652d-4916-9e7c-
onpeoenetue yenepood, 6000po0a 8 OPeAHULEeCKUX OpraHMYeCKHUX BEIICCTB 56e88b39bb24?backU
COCOUHECHUAX Y (yuenuyeckue) rl=%2F04%2F10
MertaH U 3TaH — NPOCTENIINE TPEACTABUTEIN 1
aJKaHOB



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10

ANKeHBI: COCTaB ¥ CTPOEHHUE, CBONCTBA

OTUieH U NPONUIEH — IpocTeiine

Ha6opsr s
MOJIETTUPOBAHUS CTPOESHUS

https://lesson.edu.ru/I

esson/4038171e-

7 OpraHnu4YeCKHux BCIICCTB w

TpCACTABUTCIIN AIKCHOB P 18dc1cfb9399?backUrl

(yuenmndeckue)
=%2F04%2F10
https://lesson.edu.ru/l
esson/53cd2379-2a45-
3 IIpakTuuyeckas padora Ne 1. «[losryuenue sTunena lngposas naboparopusamo |~ 1_2 P
% XUMUH (0a30BbIH YPOBEHD), -

U M3y4EHHE eT0 CBOWCTB» ( yp ) —ebodafo3ce0?backUrl
=%2F04%2F10
https://lesson.edu.ru/I

Ankanuensl. byraguen-1,3 n metmiOyraauen-1,3. esson/6df23393-6f08-
9 [Tomyuenne CHHTETHYECKOIO KayuyKa 1 Pe3HHBL. Kommexuust 4b9f-ae01-
Jlabopamopnutii oneim Ne3 « Oznaxomnenue ¢ obpazyamu 2983b95b854a?backU
RAACMMACC, KAYYYKO8 U PE3UHBLY
VLY P rlI=%2F04%2F10
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHUS, httos:/ dur/
o o o ttps://lesson.edu.ru
10 TOMOJIOTUYECKHUH psAZl. ATIETHUIICH — TPOCTEUITUI 04/10
MPEJICTaBUTENDb aJIKUHOB
11 BrrunciieHus no ypaBHEHHIO XUMUUECKON peaKIuu
Apenbl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTh apeHOB. https://lesson.edu.ru/
12 Jlabopamopnutii oneim Ned«MopenupoBaHre MOJIEKYIT 04 1(; -
YIIEBOIOPOAOB U TaJIOT€HOIIPOU3BOIHBIX
I'enetnueckas cBsA3b yrieBo10POJ0B
13 yr FIOPOZIOB, https://lesson.edu.ru/
MPUHAJISKAIIMNX K pa3IMYHBIM KJ1accam 04/10
[IpupoaHbIE ICTOUYHUKH YTJIEBOIOPOIOB: Konnexuns "Hedrs 1 https:// dury/
o " ttps://lesson.edu.ru
14 NPUPO/IHBIN ra3 U MOMyTHbIC He(PTAHBIE ra3bl, He)Th MPONYKTI €€ NepepadoTk 04/10
Y TIPOIYKTHI €€ mepepadoTKu
15 [IpupoaHbIle HCTOYHUKH YTIIEBOAOPOIOB: Komnekimst "KameHHBI https://lesson.edu.r

MIPUPOJIHBIN ra3 U MOMyTHbIE He(TIHbIE ra3bl, HEPTH

YTOJb U MPOLYKTHI €T0

u/04/10



https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

U TIPOJIYKTHI €€ mepepadoTKu

niepepaboTKu"

16

KonTtpoabHnas padora Nel no pasaeny
«YTIeBOA0POABD)

Pa3znen 3. Kucinopoacoaep:xaiue opranudeckue coeInHeHHsI

Hpe,[[eJIBHI)Ie OJHOATOMHBIC CIIMPTBI: MCTAHOJI U

Komrrekr MoCyabl 1

https://lesson.edu.ru/

17 3TAHOJI. BOI[OpOJIHaSI CBSA3b. JlabopamopHutii onvim 000pyI0BAHUS IS 04/10
Ne5«l openue cnupmay YYEHUUECKUX OIIBITOB
MHOroaTroMHbI€ CIUPTHI: STUJICHIJIUKOJIb U Komruekt mocysis! u https://lesson.edu.ru/
18 TIIULEPUH. Jlabopamopnyiii onvim Neb «BzaumoneiictBue 000pyAOBaHUs 115 04/10
riuiepuna ¢ ruapokcuaom meau(l1)» YYEHUYECKUX OIIBITOB
19 deHOM: CTpOEHHE MOJIEKYITHI, (PH3HIECKUE U https://lesson.edu.ru/04
. 10
XUMUYECKHE CBOMCTBA, MPUMEHECHHE /10
Anpaerunpl: GopMabACTH U alleTAIbICT U, KOMIUIEKT TOCY/ibl 1 https://lesson.edu.ru/04
20 AneToH. Jlabopamopmuiii onvim Ne7«KauecTBeHHbIE 00opyaoBaHus s (10
PpCaKIru ajabACTUI0BY Y4YE€HUYECKUX OIBITOB
’1 OIHOOCHOBHBIE TIPE/ICNTbHBIE KAPOOHOBBIE KHCIOTHI: https://lesson.edu.ru/04
10
MYpPaBbUHAs U YKCYCHas 710
2 IpakTuyeckas padora Ne 2. «CBoiicTBa pacTBopa https://lesson.edu.ru/04
. 10
YKCYCHOM KHUCTIOTBI» 710
23 CreapuHOBas ¥ OJICMHOBAsA KUCJIOTHI, KaK https://lesson.edu.ru/04
10
MIPEICTAaBUTENH BBICIINX KaPOOHOBBIX KHCIOT [10
24 Mb11a KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, HX https://lesson.edu.ru/04
. 10
MOIoIIIee JEHCTBUE [10
o5 CrnosxHble 3(hUpbl KaKk MPOU3BOIHBIE KAPOOHOBBIX https://lesson.edu.ru/04
(10

KHCJIOT. FI/I,[[pOJ'II/IB CJIOXKHBIX B(bI/IpOB



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

XKupsr: ruapoan3, npuMeHeHne, OnoJornuecKas

https://lesson.edu.ru/04

26 1 1
POJIb KUPOB (10
o7 YrieBosbl: cocTas, Kiaccudukanus. Baxueiimme 1 https://lesson.edu.ru/04
10
MPECTaBUTENN: TIIIOK03a, (ppykTO3a, caxaposa =
Kpaxman u nemnono3a Kak IpupogHbIE TOJIMMEDBI. KoMIuIeKT nocys! u https://lesson.edu.ru/04
28 Jlabopamopmuwiti onoim Ne8«B3aumoelicTBHE KpaxMaia ¢ 1 000py0BaHMS IS /10
HOJ0M» YUYCHUYCCKHX OIILITOB
KonTtpoabHnas padora Ne2 no paszaeny https://lesson.edu.ru/04
29 «Kucmopocoeprkarniyue opraHHIecKre 1 [10
COCIIMHEHUS
Paznea 4. A3orconepskamue Oprannyeckue coeIuHeHus
https://lesson.edu.ru/04
30 AMWHBI: METHJIAMUH W aHWIINH 1 /10
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE OPraHUYECKUe https://lesson.edu.ru/04
31 COEIMHEHMS, NX OMOJIOTMYECKOE 3HAUYCHUE. 1 (10
TlenTnanl
39 benku kak mpUpOIHbIE BHICOKOMOJIEKYIISIPHBIC 1 https://lesson.edu.ru/04
COEJIMHEHUs 10
Pa3znen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS
33 OCHOBHBI€E OHATUS XUMUK BBICOKOMOJIEKYJIAPHBIX 1 Komnexuus https://lesson.edu.ru/04
COEIUHEHNN "[TimacTMaccer"” 10
OCHOBHbBIE METO/IbI CHHTE3a BBICOKOMOJICKYJISIPHBIX https://lesson.edu.ru/04
34 . 1 Komneknus "Bonokua" /10
coequHenuit. [Imactmaccsl, Kaydyku, BOJIOKHA
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KVIACC

KoimuecTBo yacos Hcnonp3osanue DJIEeKTPOHHbIE
Ne 000pyI0BaHUs ue}n}ja uudpoBbIe
/ Tema ypoka B y / €CTECTBEHHOHAYYHOU U 5
n/m . o0pa3oBaTe/ibHbIE
cero K/p np TEXHOJIOTMYECKON p
HanpasieHHocTel «Touka pecypebl
pocTtax»
Pa3nen 1. TeopeTuueckue 0CHOBBLI XMMUHU
. ITepuonnueckas Tabnuia
XUMHYECKAN dTIEMEHT. ATOM. DJIEKTPOHHAS pHon 2 Bbubnuoteka [JOK
1 1 XUMHNYECKHUX DJIEMECHTOB
KOH(HTYypalus aTOMOB https://m.edsoo.ru/7f41a636
J.W. Menneneena
[epuonnyeckuii 3akon u [lepuoguueckas [Tepuonuueckas Tabauua | https://m.edsoo.ru/7f41a636
) cucTeMa XuMu4eckux snemeHToB . U. 1 XMMHMYECKHX 3JIEMEHTOB
MeHpeneeBa, MX CBSI3b C COBPEMEHHOU TeOpHei AW Menzeneesa
CTPOCHHUS ATOMOB
3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB [Mepuoanueckas tabnuma | https://m.edsoo.ru/7f41a636
XUMUYECKUX JIEMEHTOB U UX COCAUHEHUH 110 XMMHYECKHX IIEMCHTOB
3 rpyIIaM | IepUoaaM. 3HaYeHHE 1 AW Menzeneesa
MIEPUOANYECKOT0 3aKOHA U CHCTEMBI
xXuMu4deckux daeMenToB J[.J1. MenneneeBa B
Pa3BUTHHN HAYKH
CrtpocHue BelecTBa. XUMHUECKas CBSI3b, €& INeprosaeckas TabiIma https://m.edsoo.ru/7f41a636
4 BUJIbI; MEXaHU3MBI 00pa30BaHKsl KOBAJIEHTHON 1 XUMUYECKUX JIIEMEHTOB
cBsi3u. BomoponHas cBsizb H.N. Menzeneesa
Ha6opsr mist https://m.edsoo.ru/7f41a636
BaneHTHOCTB. DIEKTPOOTPULIATENBHOCTb.
MOJIETUPOBAHUS CTPOECHHUS
5 Crenenp oxucienns. Bemecrsa 1
HEOPTraHNYCCKUX BEIICCTB
MOJIEKYIISIPHOTO M HEMOJIEKYIIIPHOT'O CTPOSHHS
(yuenudeckue)
[Tonsitue o nucnepcHbIX cucreMax. MIcTUHHBIE https://m.edsoo.ru/7f41a636
6 Y KOIUIOUIHBIE pacTBOPBI. MaccoBasi ToJst 1

BCIICCTBA B paCTBOPEC



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Knaccudukanms u HoMeHKIIaTypa
HEOPraHUYECKUX COeANHEHUH. [ eHeTnueckast

https://m.edsoo.ru/7f41a636

7
CBsA3b HCOPTaHNYCCKUX BCIICCTB, PA3JIMUYHBIX
KJIaccoB
Knaccudukanust XUMHYECKHX peakiyii B https://m.edsoo.ru/7f41a636
o o JaTuuk TeMmnepaTypsl
HEOPraHn4eCKOU U OPraHnvdCcCKON XUMHHU. .
IIJIATUHOBBIN, JAaTUYHUK
8 3aKOH COXpaHEHHUsI MacChl BEIECTB; 3aKOH
TEMIIEPATYPHI
COXpaHEHUs U IIPEBpallEHUs JHEPTUHU IIPU TepMOmapHE
XUMHYECCKUX pEAKIUAX
[Mpubop mis witrocTpamuy | https://m.edsoo.ru/7f41a636
9 Ckopoctsb peaxin. OOpaTUMbIE PEaKIUH. 3aBHCHMOCTH CKOPOCTH
XUMHUYECKOE PABHOBECHE XMUMHYECKOHN PEaKIiu OT
yCIIOBUH
Ipu U Tpauuu | https://m. ru/7f41
IIpakTuyeckas padora Ne 1 «Bnusaue pubop A mamoCTpal ttps://m.edsoo.ru/71412636
3aBUCHUMOCTH CKOPOCTHU
10 pasIUUHBIX (PaKTOPOB HA CKOPOCTH .
. XUMUYECKON pEaKLMU OT
XUMAYCSCKOU PEaKIHI N
YCIIOBUH
OnexTponuTrdeckas auccorranus. [Toastue o https://m.edsoo.ru/7f41a636
BozoponHoM mokazarene (PH) pactBopa.
Peaxmuu monnoro oomena. I'uaponms Lludpposas maboparopust
11 OpraHMYEeCKHX M HEOPTaHUYECKUX BEIIECTB. RELEON. Lu¢posoii pH-
Jlabopamopnuiti onvim Nel «IIpoBeneHne peaxiuii MECTp
HOHHOro oOMeHa. OnpeieNieHre cpe/ibl pacTBOPOB
BEIIECTB C ITIOMOLIBIO YHUBEPCAJIBHOI'O MTHAUKATOPa»
OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINH. https://m.edsoo.ru/7f41a636
12 [MousTHE 00 IEKTPONU3E PACIIIABOB U Llupposast nadoparopis
TP p RELEON.
pacTBOpoB coei
13 Kountpoabhas padora Nel no pazneny

((TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHUI)»

Pazpnen 2. Heopranuyeckasi Xumust

14

Merannel, ux nonoxenue B [lepuoguueckoit
CHUCTEME XHUMHYECKUX dreMeHToB . 1.

Komreknusa "Mertaute! 1
cruiaBbl”

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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MenneneeBa 1 0COOCHHOCTH CTPOCHHS ATOMOB.
OO0mme Gu3nveckue CBONCTBA METaJIOB

15

CrnnaBel METAJUIOB. DNEKTPOXUMHUUECKUHN PSIJT
HaIpsDKEHUI METAIIIIOB

Konneknus "Metamisl 1
criaBel”

https://m.edsoo.ru/7f41a636

16

XUMHYECKHE CBOMCTBA BAKHEHIIINX METAJIJIOB
(HaTpwii, Kaui, KaIbIUi, MATHUHN, ATFOMUHUI)
U UX COeAUHEHUH. Jlabopamopnwlil onvim Ne2
«KauecTBenunnle PC€aK Ha KaTUOHBI METAJIJIOB)»

https://m.edsoo.ru/7f41a636

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEIH U UX
COEIVHEHUN

https://m.edsoo.ru/7f41a636

18

XUMHYECKHE CBOMCTBA ITMHKA, JKeJIe3a U UX
COCTMHEHUH

https://m.edsoo.ru/7f41a636

19

IIpakTu4yeckas padora Ne 2 "Pemenne
JKCIIEpPUMEHTAIBHBIX 3a]a4 110 TEME
«Meramie»"

AnmapaT 171 IPOBEACHUS
XMUMHUYECKUX MPOIIECCOB
(AIIXP)

https://m.edsoo.ru/7f41a636

20

Hewmeramnbl, ux nonoxenue B [lepuoauyueckoit
CHCTEME XUMHUYECKHX djieMeHToB /1. 1.
MeHpeneeBa 1 OCOOCHHOCTH CTPOCHUS] aTOMOB

Komnexuus "Munepains! u
TOpHBIE TOPOHI"

https://m.edsoo.ru/7f41a636

21

®uznyecKue CBOMCTBA HEMETAILIIOB.
AJutoTporis HeMeTautoB (Ha IpuMepe
KHCIIOpOJa, cepbl, Gpocdopa u yriepona)

https://m.edsoo.ru/7f41a636

22

XUMHUYECKHUE CBOMCTBA raJIOT€HOB, CEPBI U UX
COeINHEHU

[udposas naboparopus
Mo XuMuH (0a30BbI
YpOBEHB)

https://m.edsoo.ru/7f41a636

23

XuMHYecKkre CBOMCTBa a30Ta, (hocodpa u ux
COEIVHEHU I

https://m.edsoo.ru/7f41a636

24

XHUMHUYECKHE CBOMCTBA yriepoaa, KpeMHHUS U
UX COeAMHEHUH. Jlabopamopmoiii onvim Ne3
«KavecTBeHHBIE peakIii Ha aHHOHBI M KATHOH
AMMOHHS

https://m.edsoo.ru/7f41a636

25

HpI/IMCHeHI/IC Ba)KHCHUIIINX HEMETAJJIOB U UX

https://m.edsoo.ru/7f41a636
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COeIUHEHUIT

26

O0600I11IeHIE B CHCTEMATH3allis 3HAHUH 110
teme «Hemeramie». Beraucienus 1o
YpaBHCHUSM XUMHYECKUX PEaKIUi U
TEPMOXUMUYECKUE PACUETHI

https://m.edsoo.ru/7f41a636

27

IIpakTuyeckas padora Ne 3 «Pemenue
JKCIIEPUMEHTAIBHBIX 33/a4 10 TeMe
"Hemerabt"»

[Tpubop s mony4eHus
razoB saboparopusii (I11I)

https://m.edsoo.ru/7f41a636

28

KonTtpoabhasa padora Ne2 o remam
«Meramnb» 1 «Hemeramubsn

29

HeOpFaHquCKHe " OpTraHNYCCKUEC KHUCIIOTHI.
HeOpFaHquCKHe " OpTraHNYCCKUE OCHOBAHUA

https://m.edsoo.ru/7f41a636

30

AmboTepHble HEOPTaHUYECKHE U OPraHUYECKUE
coeuHEeHud. ['eHeTnueckas CBs3b
HEOPTaHWYECKUX U OPTaHUYECKUX BEILECTB.
Jlabopamopmnutii onvim Ned «Bzaumoneiicteue
THAPOKCH/IA AJTIOMUHUS C PACTBOPAMH KUCIIOT U
HIeJ04 ey

https://m.edsoo.ru/7f41a636

Pa3zgen 3. Xumus 1 )KH3Hb

31

Poinp xuMun B 00ecIieueHnN 3KOJI0THUECKOM,
SHEPTeTHICCKON ¥ TMHIIECBON 0€301TacHOCTH,
Pa3BUTHU METUTTHHEI

Komnexmus "Uyryn u
cTanp"

https://m.edsoo.ru/7f41a636

32

[IpencraBnenust 00 00X HAYIHBIX
MPUHLHINAX TPOMBIIUIEHHOTO TOTyYeHUs
Ba)KHEUIIUX BEILIECTB

Konnekuus "Hyrysn u
cranp"

https://m.edsoo.ru/7f41a636

33

UYenoBek B MUpE BEIIECTB U MATEPHAIIOB

https://m.edsoo.ru/7f41a636

34

Xumus u 340POBbLC UCIIOBCKA

https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Xumus / I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKuoHepHoe
obmectBo «M3narensctBO «IIpocBenienue»
* Xumus, 11 xnacce/ T'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.,

AKI_[I/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/
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