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HOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XWMUM Ha YpPOBHE CpeIHEro oO0mero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepannny», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
dbenepanibHON  00pa30BaTENBHOM NPOrpPaMMbl CPEIHEro oOIIero oOpa3zoBaHUs
(®OIT  COO), npencraBieHHbix B DenepaibHOM  TOCYAapPCTBEHHOM
obpazoBatenpHoM craaapre COO, c¢ yuetom KoHueniuu mnpenogaBaHus
ydueOHOro mpeamera «XuMHs» B 00pa3oBaTEeNbHBIX opraHuzanusx Poccuiickoii
®denepanuy, peamu3yIOLIMX OCHOBHbIE 0Opa3oBaTENbHBIE MPOrpaMMbl, H
OCHOBHBIX ITOJNOKEHMM «CTparernn pa3BuUTUsA BOCIHTaHUSA B Poccuiickoi
Oenepanuu Ha niepuoy 10 2025 rona» (Pacnopsokenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJ0OB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOwiel crpareruy 00y4eHus, BOCIUTAHUS U pa3BUTUSL OOYUAIOIINXCS CPEACTBAMU
yaebHoro npeamera «Xumus» ais 10-11 knaccoB Ha 6a30BOM YPOBHE COCTABUIIM
koHnentyanpHbeie Tonokennss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJCH,
COJICpKaHMsl, PE3yJIbTaTOB OOy4YEHUS M TpeOOBaHUN K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, [0JIy4aeMOoe BBIITYCKHUKaMH
o0meo0pa3oBaTelbHON OpraHu3aluyu, SBJISETCS HEOThEMJIEMOM 4YacThio UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBepLUAIOUIMM JTAalloOM peajln3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOUEBBIX LIEHHOCTEH, TNPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMHUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIBTYpPbI
Yel0BeKa, a TakKKe DOKOJOTMYeCKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO M TPUPOAHOW cpeme. PeammsyeTcs XuMmudeckoe 0Opa30oBaHHE
oOyyJarommxcsi Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHuUsl CpeICTBAMU Yu4eOHOTO
npeaMera «XUMHUsD, COJEpNKAaHUE U TIOCTPOCHHE KOTOPOTO OIpEIeieHbl B
nporpaMmMe MO0 XUMHHM C YYETOM cCHeU(UKH HAyKd XUMHUHU, €€ 3HAaYeHUs B
NO3HAHUM TMPHUPOABI U B MaTepUANbHON JKHU3HHM OOIECTBA, a TAaKKe C Yy4eTOM
Oo0mMX 1eJell W TMPUHIUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHUE
CUCTEMBI cpeiHero ooIiero oopaszoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW IUBMIIM3AINK, B CO3/IaHUM HOBOM 0a3bl MaTepHaIbHON KyJIbTYpHI.
Ona BHOCHUT CBOHM BKJIaJ B (()OPMHUPOBAHHE PALIMOHATBHOIO HAYYHOTO MBIIIJICHHUS,
B CO3JIaHUE LIEJOCTHOTO MPEACTABICHUSA 00 OKPYXKAlOIIeM MHUpE KaK O €IMHCTBE
IpPUPOABLl U YeJIOBEeKa, KOTopoe (HOpMUpPYETCSs B XMMUU HA OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aWMOCBS3M MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU M BO3MOXHBIMH 00JIACTSMH IPUMEHEHUS.

TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
TpyJla W KM3HH KaXJIO0ro wieHa ooOmectBa. CoBpeMEHHas XHMHsS KakK HayKa
CO3MJATENIbHAS, KaK HayKa BBICOKMX TEXHOJOTMM HAlpaBiI€HAa HA pELICHHE
rII00AbHBIX TPOOJIEM YCTOMYMBOTO pPAa3BUTHUS YEJOBEYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MacCHOCTH M OXPAHbI 3/I0POBbS.

B coorBercTBUM ¢ OOIMMHM UEISIMU W TNPUHLIUIIAMH CPEIHEr0o OOIIero
oOpa3oBanus coaepxanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIl yPOBEHb
U3YUYEHUS) OPUEHTUPOBAHO MPEUMYUIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOOXOIMMYK0 UM JJii BbIPpAOOTKM MHPOBO33PEHUYECKHUX
OPUEHTHUPOB, YCIHEHIHOTO BKIIOYEHUS B JKU3Hb COLIMYMA, IPOJOJIKEHHUS
0o0pa30BaHus B Pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocrapnsomuMu  npeaMera  «XUMUs»  SBISIOTCS  0a30Bble  KypCehl —
«Opranuyeckas xuMus» U «OOmass ¥ HeopraHWYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHsSI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWM MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUU W3 OOIIeH XUMHH) U
OpraHn4ecKkor xumuu. POpMHUpPOBaHUE NAHHOM CHUCTEMBI 3HAHWW NPHU U3YYEHUU
npeaMeTra OO€CIeYMBAET BO3MOXHOCTh PACCMOTPEHHS BCEr0 MHOTooOpasus
BEII[ECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa conepkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHWYecKas XUMUs» CPOpMHUpPOBaHA B MPOrpaMMeE IO XHMMHUHM Ha OCHOBE
CUCTEMHOT0 TOJAXOJAa K U3YYEHUI0 YYeOHOro wmarepuana U 0OYCJIOBJIECHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTMEM  3HAHUM  HA  OMNpPEACIICHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOW XUMHH BEIIECTBA
paccMaTpUBAKOTCA HA YPOBHE KIIACCUYECKOM TEOPUM CTPOCHHUSI OPraHUYECKUX
COCOMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMMHUYECKUX U  DJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHur BenlecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHU — OT YIJEBOAOPOJIOB J0 CIO0XHBIX OMOJOTUYECKU
AKTUBHBIX COCIWHEHUW. B Kypce OpraHM4eckorl XHWMHUHU IOJY4YarOT Pa3BUTHUE
chOpMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIETr0 00pa3oBaHMs MEePBOHAYAILHBIE
MIPEICTABJICHUS] O XUMUYECKON CBSI3U, KJIACCU(DUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOW PEAKIUU.

[lonx HOBBIM yIJIOM 3peHusi B TMpeaMmeTe «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YYECHHBII Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs
TEOPETUYECKH MaTepual H (PAKTOJOTMYECKHE CBEJEHUS O BEIIeCTBAX M
XUMUYEeCKO peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMUS» 00y4aromuMCs PeIOCTaBIsSETCs BO3MOXKHOCTh OCO3HATh 3HAUEHHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMUECKHUX IMO3UIHH,
rIyoke TMOHATH HMCTOPHUYECKOE H3MEHeHHe (YHKIUH 3TOro 3aKkoHa — OT
o06o011aromIel 10 0OBACHSIONICH U MPOrHO3UPYIOIIESH.

Enunas cucreMa 3HaHMI O Ba)XKHEWMIUX BEIIECTBAX, UX COCTaBE, CTPOCHUM,
CBOMCTBAX W NMPUMEHEHHH, a TAKK€ O XUMHUYECKHX PEaKLUAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHus jomonHsercas B kypcax 10 m 11 kimaccos
DJIIEMEHTAaMHU COJEpkKaHUs, HMEIOLUMHU KYJIbTYpPOJOTHUYECKUH U MPHUKIAIHOM
XapakTep. OTHU 3HAHUS CIOCOOCTBYIOT IOHMMAHHMIO B3aUMOCBSI3U XUMHUHU C
IpPYTMMH HayKaMH{, PacKpblBalOT €€ poJib B MO3HABATEIBHOM M MPaKTHUYECKOM
JEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHUS K IPOLECCY
TBOpYECTBA B OOJACTH TEOPHH U MPAKTHUECKUX MPHIOKEHUN XUMHUH, TOMOTaloT
BBIIIYCKHUKY OpPUEHTHPOBAaThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBbIX
npobiieMax, CBSI3aHHBIX C XHMMHUEH, KPUTHYECKH OCMBICIMBATh HH(DOpPMAIUIO U
OPUMEHATh €€ JJIA T[ONOJIHEHUS 3HAHUM, pEIICHUS WHTEJUIEKTYyalIbHbIX H
HKCIIEPUMEHTAJIbHBIX MCCIEA0BATENIbCKUX 3aa4. B 1emom coaepkanue yd4eOHOro
npenMera «XUMHS» ~ JaHHOTO  YPOBHSA  HM3yYeHUS  OPHEHTHPOBAHO  Ha
(dopMupoBaHUE y OOYyYarOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIi NMOHUMAHUSA
¢unocopckux uaeH, TakMx Kak: MaTepualbHOE EJUHCTBO HEOPTraHUYECKOIo U
OpraHUYeCcKOro Mupa, OOYCJIOBJIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOEHUEM, TI03HABAEMOCTh NPHUPOAHBIX SBICHUH MYTEM OHKCIIEpUMEHTAa U
pellieHusT MPOTUBOPEUMH MEXAYy HOBBIMM (paKTaMd U  TEOPETUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUN 3KOJOTUYECKUX MpodiieM, a
Takke MpodJieM cOepekeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/1aHUsI HOBBIX
TEXHOJIOTUW U MaTEpPUAJIOB.

B nmnmane pemeHus 3agad  BOCHHUTAaHUS, pPa3BUTUA H  COLUMAIM3aLUU
oOyyarolmuxcs MNPUHATBIE MNPOrpaMMON MO XUMHHM TOJIXOJbl K ONPEICIICHUIO
COJEepKaHusl M TOCTPOCHUSA TpeaMeTa MpeaycMaTpuBaiOT (HOPMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEHCTBUW, HMEIOMMX 0a30BO€ 3HAY€HUE JUIs
pa3IMYHBIX BHUAOB JACSATENBHOCTU: pEIICHUS NpoOsieM, TOWCKa, aHalu3a |
00paboTku nHpOpMAaILK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKON
U HCCIIENOBATENbCKON JEATEIbHOCTH, 3aHMMAIOIIEN BA)KHOE MECTO B IMO3HAHHUH
XUMHH.

B npakTuke mnpenojaBaHus XUMUM Kak Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPeIHEr0 00111ero 00pa3oBaHus, IPU ONPEACICHUN
CoJlep KaTeJIbHOM XapaKTEpPUCTUKHU IIeJIed H3Yy4YeHHUs IMpeAMeTa HampaBlieHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPAJUIMOHHO MNpHU3HAETCA (HOPMUPOBAHHE OCHOB
XMMHYECKON HAyKH KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKON
JEATEIbHOCTH YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KyJabTyphl. C



METOAMYECKOW TOYKM 3PEHUs TAKOM IOAXOJ K OIPEACICHUIO LEJIEU U3y4YeHUs
npeaMeTa SIBISIETCS BIIOJIHE OTPaBIaHHBIM.

CornacHo TaHHOM TOYKE 3pEHMS TJIABHBIMU LEIIMH HM3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) ssBASIOTCS:

e (opmMupoBaHMEe CHUCTEMbl XUMHUYECKMX 3HAHUW Kak  BaKHeWIIel
COCTABJISIIONIECH €CTEeCTBEHHO-HAYYHOU KapTUHBI MUpa, B OCHOBE KOTOPOH
JeXaT KIIOYEBbIC MOHATHUS, (PYHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOGHHUE SI3bIKa HAyKH, YCBOCHHE M MOHUMAHHUE CYIIHOCTH JIOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMIICHHE C HUCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS,;

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METO/IaxX MO3HAHUS
BEUIECTB M XUMHYECKHX peakUuid, HEOOXOIUMBIX JUIsi HpPHOOpEeTEeHUs
YMEHUM OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUMH,
UMEIOIINX MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHHUH U CIIOCOOOB ACATETHLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEpUMEHTa, COOJIIOJICHUEM  IIPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, coaeprkaTelibHas XapaKTepUCTHKA IeNiel U 3a7a4 U3y4YeHUs
npeaMeTa B MporpaMMe Mo XMMHUU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUH
C HOBBIMHU MIPHOPHUTETAMHU B CHCTEME CpenHero odimero odpazoBanus. CerogaHs B
OpernojaBaHUM XUMUM B OOJIbIIEH  CTENEHM OTHACTCS  NPEANOYTEHHE
IPAKTUUECKONM KOMIIOHEHTE COJAep)KaHUs OOydeHHs, OpPUEHTHPOBAaHHOW Ha
MOJATOTOBKY BBIIMYCKHUKA 00II€00pa30BaTENbHOM OpPraHU3allMy, BIAACIOLIErO HE
HaO0OpOM 3HaHWH, a (YHKIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOaMHU H
YMEHHUSIMU aKTUBHOTO IOJIyY€HUs 3HAHUN U NMPUMEHEHUs UX B peajbHOM >KU3HU
JUISL peIlIeHUs] TPAKTUUECKUX 3ajad.

B cBs3u ¢ 3TUM Tpu H3YYEHHM MpeaMeTa «XUMUsS» JIOMUHHUpYIOLIee
3Ha4YCHHE MPUOOPETAIOT TAKKUE IENIH U 3a]1a9H, KaK:

amanraiusi 00yJaronmxcsi K yCIOBUSM ITWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIJIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHHUEM;

dopMupoBaHre y OOydaromuxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIETEHIIN), UMEIOUIMX YHUBEPCAJIbHOE 3HAUYCHHUE [UIsl Pa3IMYHBIX BUIOB
NeATEeILHOCTH: PEIIeHHs MpoOJieM, MOMCKa, aHaIu3a U 00paboTKK WH(POPMAIIHUH,
HEOOXOAUMBIX [JIsi MPUOOpPETEHUs: OMbITa JEATEeIbHOCTH, KOTOpas 3aHUMaeT
BaKHOE MECTO B MO3HAHUM XMMHH, a TaKKe ISl OLIEHKU C MO3ULIUN



HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIUSHUS BEHIECTB M XWMHUYECKHUX
MIPOIIECCOB HAa OPTaHU3M UYEJIOBEKa U IPUPOIHYIO CPEy;

pa3BUTHE ITO3HABATCIIBHBIX WHTEPECOB, MHTEUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00YYarOIIMUXCs: CIIOCOOHOCTH CaMOCTOSITEIIBHO MPUOOPETATh HOBBIC
3HAHMS 110 XUMHUH B COOTBETCTBHHU C KHM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJOTUH IS TMOMCKA W aHalin3a y4eOHOU U
HAyYHO-TIOMYJIIPHOM MH(POPMAIIUH XMMHUYECKOTO COJICPIKAHMS;

(GhOopMHpOBaHNE U PA3BUTHE Y 00YUAIOIINXCS aCCOIIMATHBHOTO M JIOTHYECKOTO
MBIILICHUS, HA0TFOAaTCIIBHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, TPHU IJIAHUPOBAHWHM W TPOBEACHUH XHUMHUUYECKOTO
IKCIIEPUMECHTA;

BOCIIUTAHUWE Yy OOydYaromuxcsi YOeXKJICHHOCTH B T'YMaHHCTHYECKOU
HAIPaBJICHHOCTU XUMHUH, €¢ BaXXHOW pOJIM B PEUICHUHU TII00aIbHBIX MIpoOsIeM
palMOHAIBHOTO MPUPOIOIOIH30BAHUS, TTOMOJHEHUS YHEPTETHUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOAHOTO PABHOBECHs, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO
OTHOIICHUSI K TPHUPOJE W CBOEMY 3/I0POBBIO, a TaKXe MPUOOPETEHHUS OTBITA
WCITOJIb30BAHUS TIONYYCHHBIX 3HAHWH ISl TPUHSATHS TPAMOTHBIX PEUICHUN B
CUTYaITUsX, CBA3aHHBIX C XUMHUCCKUMH SIBIICHUSMHU.

B yuebHoM mane cpeaHero oOmiero oOpa3oBaHUS TPEAMET «XUMHUD)
0a30BOTO YPOBHS BXOJWUT B COCTaB MpeaMeTHON obOyactu «EcTecTBeHHO-HAy4YHBIC
IPEIMETED).

OO11ee YnCcI0 4acoB, OTBEACHHBIX VIS U3YUYEHUSI XUMUH, HA 0230BOM YPOBHE
cpeaHero obmiero oopa3zoBaHus, coctaBisger 68 dacos: B 10 kmacce — 34 gaca (1
vac B Hezenmo), B 11 kimacce — 34 yaca (1 yac B Hezesio).



COJEPKXAHUE OBYUYEHUA
10 KJIACC
OPI'TAHUYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKOM XUMIH

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB W MaTepuanoB. Teopus CTPOCHHS OpPraHHUYECKUX
coequHeHnit A. M. bytnepoBa, e€¢ ocHOBHBIE MosI0KeHUA. CTPYKTYpHBIE (HhOpMYITbI
OpraHWYecKuX BemecTB. [oMmomnorusi, wu3oMepus. XHUMHYECKas CBS3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kinaccuduKaly OpraHuYecKux BemecTB. HomeHknaTypa
OpraHUYeCKUX COCAMHEHUM (CUCTEeMaThueckas) ¢ TpUBUAJIbHBIC Ha3BaHUs
BAXKHEUIINX MPEICTABUTEIEH KIACCOB OPTaHMYECKUX BEILIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl M3Yy4YCHHUs BEIIECTB U UX MPEBPAILCHUI:
O3HAKOMJICHHE C 00pa3laMyd OpPTraHMYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIECTB, HAOJIOJEHUE U
OMHUCaHUE AEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHUUYECKUX BEIIIECTB
IIpU HarpeBaHuu (IU1aBJIeHKUE, OOYTIMBAaHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHM psAa. MetaH u 3TaH —
MpPOCTEHIIINE TPEACTABUTENIN alIKaHOB: (U3UYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuu 3aMeIIEHUs] U TOPEHMSs), HAXOXKJIEHHWE B TMPUPOJAE, IMOIYUYCHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAll. DTUIIEH U NMPOMUIEH —
MPOCTEUIINE TPEICTABUTENN AJIKEHOB: (U3MUECKHE M XUMHUYECKHE CBOWCTBA
(peakiuu  THAPUPOBAHUS, TAJIOTCHUPOBAHMS, TUIpATaIlli¥, OKHUCJICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: Oyranuen-1,3 u MetwnOyTtaaueH-1,3: cTpoeHue, BakHEUIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonumepusainuu). [logydeHne CUHTETHYECKOIO
Kay4dyKa U PEe3UHBI.

AJIKMHBI: COCTaB M1 OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUM psil. AlleTUIIeH
— TPOCTEUIIMKM MpeACTaBUTEIh AJIKUHOB: COCTaB, CTpPOCHHE, (PuU3MUEeCKHUe u
XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBAHMS, raJOTCHUPOBAHUS, THIpATAILIUH,
TOpPEHHUSI ), TOJTYYCHUE U TPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, GU3NYECKHE M XUMHUYECKHE CBOWMCTBA
(peakiuu rajoreHUpOBaHUS U HUTPOBAHUSA), MOJYyYEHUE U TIpUMEHEeHUE. 10.1yo:
cocmae, cmpoeHue, uauuecKkue U  XuUMuveckue  ceolicmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOJIyyeHue u npumenerue. TOKCUUHOCTh



apeHoB. ['eHeTHYeckass CBSI3b MEXKIy YIVIEBOJOPOJAMH, HPUHAMICKALIMMU K
pPa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHUKH YTIE€BOAOPOIOB. IIpupoaHbIi ra3 W mMOIyTHBIE
HedTanble Ta3pl. HedTh um e¢ mpoucxoxaenue. Crocodbl nepepaboTKu HEPTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKHI, KaTAIUTHYECKHil), muposm3. IIpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KameHHBIN
YTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

OKCNEpUMEHTAIbHBIE METOJIBI HM3Yy4YE€HUS BEIIECTB WU UX MPEBPAILLICHUI:
O3HaKOMJIEHUE ¢ 00pa3liamMH IJIACTMACC, KayuyyKOB M PE3UHBI, KOJUICKIIUU
«Hedpte» u  «Yromp», MOAETUPOBAHWE  MOJEKYJI  YIJIEBOJOPOJIOB H
raJjoreHOMPOU3BOJHBIX, MPOBEACHUE NPAKTUYECKON PAaOOTHI: MOJIYYEHUE ITUIICHA
Y U3yYEHUE €TO CBOMCTB.

PacuérHnle 3amaun.

Bbluncienuss 1Mo yYpaBHEHHMIO XHWMHYECKOW peakuud (Maccel, o0beMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKUIMU MO HU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKIIH).

Kuciaopoacoaepxxammue oprannieckue coeIMHeHHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHOI W 3TAaHON: CTPOEHUE,
bu3nueckue M XUMHUYECKHME CBOMCTBA (peaklUMM C AaKTUBHBIMU METaJJIAMH,
raJIoreHOBOJOPOAaMH, TOpEHHUe), NpuMeHeHue. BoaopoaHbie CBA3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[eficTBHE METaHOIa U ATAHOJIA HA OPTaHU3M YEJIOBEKa.

MHoOroatoMHsle  COUPTBL. OJTWICHIVIMKOAb W  [JIMLEPHUH: CTPOCHHE,
¢usznyeckue W XMMHMYECKHE CBOMCTBA (B3aMMOJEWCTBHE CO ILIEJIOYHBIMU
MeTajulaMM, KaueCTBEHHas peaklys Ha MHOI0aTOMHble cnupthl). [lelicTBue Ha
opraHusM yenoBeka. [[pumeHenne rauuepruHa U STUICHTITUKOJIS.

@deHoJ: CTpOEHUE MOJICKYJbl, (PU3NYECKHUe M XUMUYECKHE CBOWMCTBA.
Tokcuunocth penouna. [Ipumenenue denona.

Anpnerunpl U kemouvl.  DopManblIerui, AaueTaNbAETUI: CTPOCHHUE,
bu3nyeckue U XUMHYECKHE CBOWCTBA (PEaKUUU OKHUCIEHHUS U BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIMH), IOJyUYEeHHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TMpeAesibHbIE KapOOHOBbIE KHUCIOTHl. MypaBbuHast U
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3MUECKHe U XMMUYECKHE CBOWMCTBA (CBOMCTBA,
o0mue Juisl Kiacca KUCIOT, PeakIys 3TepU(pUKalUK), OJIy4eHHe U IPUMEHEHUE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENM BBICIIUX KapOOHOBBIX
KHUCIJIOT. MbLTa KaK COJIM BHICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE JIEHCTBUE.

Crnoxuple 3QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KucioT. [‘maponus
cioxHbIX 3¢upoB. Kupsl. ['maponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb KUPOB.



YrneBompl:  cocTaB, KiaccuuKauUs ~ yriaeBoJoB  (MOHO-, JAU- W
noyicaxapubl). ['oKo3a — MpoCcTelMii MOHOCAaxapHa: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MUECKME U XUMHYECKHME CBOWCTBA (B3aUMOJECHCTBUE C
ruapokcugom Menu(Il), oxucieHne amMmuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHHE TJIIOKO3bI), HaXOXKIACHHE B MPUPOJE, MPUMEHEHHE,
ounonornyeckas poiib. @orocunre3. PpykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue Kpaxmania u
nenono3bl.  du3ndeckue M XMMHYECKHE CBOMCTBa Kpaxmana (THApOJiu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX IPEBpALICHUIL:
IIPOBEICHUE, HAONIOACHUE M ONUCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Ka4e€CTBEHHBIE PEAKIMU OJIHOATOMHBIX CIUPTOB (OKHMCIIEHHE 3TaHOJIA
okcuznoM Mmenu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEWUCTBUE TJIMIIEpPUHA C
rugpokcuom meau(ll)), anpaeruoB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHIA
cepeopa(l) m rugpokcumom Menu(Il), B3ammopeiicTBHE Kpaxmalia € HOJOM),
IPOBEICHHUE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTHI.

PacuérHrle 3amaun.

Bbluncnenuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakuud (Maccel, o0beMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIUHU MO0 HW3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIIH).

A3oTcoaeprkamme OpraHu4ecKue COeIMHEHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHUYecKue coequHeHHs. Puzndyeckue
U XMMHMYECKHE CBOMCTBAa aMUHOKHCIOT (Ha mpumepe riuuuHa). buonmormueckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuapl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpPHYHAs W TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBA OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluu Ha OeJKu.

OKCNEpUMEHTAIBHBIE METOJbl M3YYEHHUsS BEIIECTB W HX MPEBpPALCHUMN:
HaOJI0ZICHUE U OMHMCAHUE JIEMOHCTPAILIMOHHBIX ONBITOB: J€HATypalus OCJKOB MpU
HarpeBaHUM, LIBETHbIC PEAKIIUU OEIKOB.

BbicokoMoieKy/IsIDHBIE COeAUHEHUS

OCHOBHBIE MOHATHS XWMHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIUMEPHU3ALMU, CPEAHSS MOJICKYJIIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCIUHEHUNH —
MOJIMMEPHU3ALUs ¥ MOJTUKOHEHC AL

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHMsS BEIIECTB M WX IPEBpALICHUIL:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanm3arus MeXIpeIMETHBIX CBSA3CH MPU N3YUCHUH OPTaHUYECKOW XUMUU B
10 xmacce OCYIIECTBISIETCS Yepe3 HCIOIb30BaHHWE KaK OOIIMX EeCTECTBEHHO-
HAYYHBIX TIOHATHUW, TaK W TOHSTHH, SBISIONIUXCS CUCTEMHBIMH ISl OTACIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IHUKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIC MTOHATHS: SBJICHUE, HAYYHBIN (DAKT, TUTIOTE3a,
3aKOH, TEOpHs, aHalN3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOIIOICHNUE,
HU3MEpPEHHE, YKCIIEPUMEHT, MOJICITUPOBAHHE.

®dwuszuka: MaTepus, OHEpPrus, Mmacca, aroM, OJJEKTPOH, MOJIeKyJa,
DHEPreTHUECKU YPOBEHb, BEIIECTBO, TEIIO, OOBEM, arperaTHoe COCTOSHHE
BEIECTBA, (PU3NICCKUE BETUIMHBI U SAMHUIIBI UX H3MEPEHUSI.

buonorusi: kinerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocHHTE3, OMOJIOTMYECKH aKTHUBHBIC BemecTBa (OCIIKH, YTIEBOIBI, JKHPHI,
dbepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIe, TOTUIMBO,
pecypchl.

TexHonoTHs: THIIEBbIC TMPOAYKTHI, OCHOBBI PAlMOHATBHOTO TUTAHUS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUECKHE TMperapaThl, MaTepHalbl U3
MCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue OCHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroMa, H30TONBI. OJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHU, MOAYPOBHH. ATOMHBIE opOuTau, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpeziesieHusl JEKTPOHOB MO OpOUTaIsIM B aroMmax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOH(UTYpALUS ATOMOB.

ITepuonnueckuit 3akoH U Ilepuoanyeckas cucremMa XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [lepuognueckol cUCTEMBI
xumudeckux aneMeHToB Jl. M. MeHnpneneeBa ¢ COBpEMEHHOU TEOPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJIOXKHBIX BEUIECTB MO TpynmaM U IEPUOAAM.
3Ha4YeHHE MMEPUOUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHYECKas CBsI3b. BUIbl XUMHUYECKOW CBS3U
(KOBaJIeHTHasi HEMoJisipHash W TOJIsIpHasi, MOHHAs, MeTajuinueckas). MexaHu3mbl
oOpa3oBaHMsSI KOBAJICHTHOW XHMMHYECKOW CBsi3u (OOMEHHBIH ¥ JIOHOPHO-
aKLUenTopHslil). BomopoaHas cBA3b. BaneHTHOCTb. DIEKTPOOTPULATENBHOCTb.
Crenenb okucieHns. OHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJIPHOTO M HEMOJEKYJSPHOIO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbI KPUCTAIUNIMUECKUX PEIICTOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIA KPUCTAJUIMYECKON PEIICTKH.

[Tonarue o nucnepcHbIX cucremax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBL.
MaccoBas 107151 BelllecTBa B PaCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEAMHEHU. Howmenknatypa
HEOPraHUYECKHX BeIIECTB. [eHeTMYecKas CBA3b HEOPraHWYECKHWX BEUIECTB,
MPUHAJICKAIINX K Pa3JIMYHBIM KJIacCcaM.

Xumuueckas — peakuus. Knaccudpukanuss XMMHUYECKUX — peakiuil B
HEOPTaHUYECKOM M OPraHUyYeCcKON XMMUHU. 3aKOH COXPAHEHHUSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPAICHUS SHEPTUHU TP XUMUUYECKUX PEAKIIUSIX.

CKOpOCTh peakliii, €€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMmuueckoe paBHOBecHe. DakTOpbl, BIUAKOIIME HA COCTOSIHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEILHBIC PEAKIINH.

DKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BEIIECTB M WX MPEBpalllCHUMN:
neMoHcTpanus Tabiaun «Ilepuoauyeckas cuctema XuMudeckux snemeHToB [[. .
MeHnneneeBay, U3ydeHHUE MOJIENICd KPUCTAUIMYECKUX PEIICTOK, HAOJIOJeHUE U
OIMKMCAaHKE JEMOHCTPAIIMOHHBIX U J1a0OPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3ATOPA, ONPEICICHUE CPEALl PACTBOPOB BEILECTB
C TIOMOIIBIO YHUBEPCAJIBHOTO HWHIMUKATOpA, pEaKIMU MOHHOrO OOMEHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusHUE pa3IMuHbIX (PAaKTOPOB HA CKOPOCTH
XAMHUYECKOUN pEAKIUM.

Pacuernbie 3amaun.

Pacuétel 10 ypaBHEHUSIM XHUMHYECKHUX pEaklUHUii, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUEThl, PACUCThl C HCIOJIb30BAHUEM IMOHATHS «MaccoBas
JTOJIS1 BELIECTBAY.

Heoprannuyeckast XuMust

Hemerannel. Ilonoxkenue HemerayuioB B llepuoguueckort  cucreme
xuMuueckux saeMeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOIUS HEMETa/UIoB (Ha MpUMEpe
KHUCJIOpOo/a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yriepoma U KpeMHHUS) W WX  COCAMHEHHH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

IIprMeHenne Ba)XHENIIMX HEMETAJUIOB U UX COETMHEHU .



Merannel. [lonoxenne meramnoB B [lepruonnueckon cucTeMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOCHHOCTH CTPOEHHS SJIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OOume ¢usnueckue cBoiictBa MeramioB. CIuiaBbl METaJUIOB.
DNEKTPOXUMHUUYECKUN sl HAPSHKEHUM METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIUX METAUIOB (HATPUM, Kadui, KaJblUM,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, MEJIb) U UX COCTUHCHUM.

OOume cnocoObl mosyueHus: MeTaioB. [IpuMeHeHre MeTauioB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIIBHBIE METOJbl M3YYEHHUS BEIIECTB W WX NPEBPAILCHUM:
U3y4YEHUE KOJUIEKIMH «MeTamibl U CIUIaBbDy, 0Opa3LioB HEMETAJUIOB, PEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJIEHWE M ONHCAHUE JEMOHCTPALHUOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOAEHCTBHE T'MJIPOKCHIAa AIIOMHHUS C PacTBOpPAMHU
KHCJIOT U ILEJI0Y€eH, KaueCTBEHHBIE PEaKIUi Ha KATHOHBI METAIJIOB).

PacuérHble 3amaun.

PacuéTel mMacchl BemiecTBa MM 00OBbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WU OOBEMY OJHOIO W3 YYAcTBYIOLIMX B PEaKUUU BEIIECTB,
pacueTbl Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOIYKTOB PEAKIUH, €CIIH OJIHO
U3 BELIECTB UMEET IIPUMECH.

XuMus U KU3Hb

Ponp xuMum B oOeCrieYeHUHM SKOJIOTHYECKOM, YHEPTETHUYECCKON W IMMHIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeAUIMHBL. [lOHATHE O Hay4HBIX METOJaX MO3HAHUS
BEILIECTB U XMMUYECKUX PEAKIUH.

[TpencraBiaenuss 00 OOMMX HAy4YHBIX MPUHIMIAX MPOMBIIUIEHHOTO
ITOJTYYEHHUSI BXKHEUIIINX BEIIECTB.

YenoBek B MHpE BELIECTB W MATEPUAIIOB: BAKHEMIIME CTPOUTEIIBHBIE
MaTepuaibl, KOHCTPYKLIMOHHBIE MaTepHaibl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepuaibl I JJIEKTPOHUKH, HAaHOMAaTEpHasbl, OPraHUYECKUE U MHUHEPAIBHbIC
yA0OpeHwUs.

Xumus M 3I40pOBbE YEJNOBEKA: IPABWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MaCHOIO MCMOIb30BaHMS MPEenapaToB ObITOBOW XUMHH
B [IOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss  MeXNpeaMETHBIX  CBsI3ed TpU  HM3y4YeHUH OOlmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCyIeCTBISIETCA Yepe3 UCIOIb30BaHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHbIX TOHSITHUH, TaK W TOHATHHA, SBISIOMIUXCS
CUCTEMHBIMU I OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIE TMOHATHSA: HAYYHBIH (PaKT, TMIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIaccu(pUKaluusg, NEepPUOAUYHOCTb, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, SBJIICHUE.



®dusnka: Marepusi, SHEPTUsi, Macca, aToM, JEKTPOH, MPOTOH, HEHTPOH, WOH,
U30TOI, PaHOAKTUBHOCTh, MOJIEKYJIA, JHEPTETHUECKUN YPOBEHb, BEIIECTBO, TEJO,
00BbE&M, arperaTHoe COCTOSTHHE BEIIEeCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI HX
U3MEPEHHSI, CKOPOCTb.

buonorus: kierka, opraHusM, OJKOCHUCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OpPTraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIC MOPOJIBI, TIOJE3HbIE HCKOMAEMbIE, TOILIHBO,
pecypchl.

TexHomorus: XumMu4yeckass MPOMBIIIICHHOCTh, METAJLTYPIrHs, POU3BOACTBO
CTPOUTENIBHBIX MAaTepHUajoB, CEIbCKOXO3SIMCTBEHHOE IIPOU3BOJICTBO, IHIICBAS
NPOMBIIIUICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX MpenaparoB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepHAJIOB,
AIIEKTPOHHASI TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHWN
HA BA30BOM YPOBHE CPE/IHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauMBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHUS
OoOy4JaronMMHUCsl MpPOrpaMM CpelHero ooOmero oOpa3oBaHusl (JIMYHOCTHBIM,
METalpeIMETHBIM W IpeAMETHbIM). HaydHo-meTonuyeckoi OCHOBOM IS
pa3paboTKu TJIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS IMPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO0I.

B cooTBeTCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKType
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHs»)» Ha YPOBHE CPEIHETrO
o0111ero oOpa3oBaHusl BbIJICTIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HaHHE OOYYalOUMHCS POCCUUCKOM TpPa)KJaHCKOM HUIECHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPEACIICHUIO;

HaJM4Khe MOTUBALUU K 00YUYEHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIECHUH JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW M UCTOPUYECKUX TPAIULIUNA 0a30BOM HAYKU XHUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroIIMXCsl PYKOBOJACTBOBAaThCS B CBOEM
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MNPUCYLIMMH LIEJIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIMYUE MPABOCO3HAHUS IKOJIOTMUYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTH
LEIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHMS MpeaMera «XUMHUsS» JOCTUTAloTCAd B
eIMHCTBE Y4YeOHOM W BOCHUTATENIbHOM JESITENIbHOCTU B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COLIMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIECHHOCTSMH
U HIealaMd POCCUKCKOT0 TPpakJaHCKOro O0OIlecTBa, MPUHATHIMU B OOILECTBE
HOpMaMM U TpaBWIaMd  [OBEIEHUSA, CHOCOOCTBYIOIIMMH  IpOLECCaM
CaMOMO3HAHUsl, CaMOpPA3BUTHUS M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTU
00yJaromxcsl.

JIMYHOCTHBIE pE3yJIbTaTbl OCBOECHMS INpeaMeTa «XHUMHSD»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OMbITA [MO3HABATEILHOM W MPAKTUYECKON AesTeNbHOCTU
oOy4Jaronuxcs Mo peaju3alyy MPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM UYHUCIE B
YacTH:

1) rpaxaaHCcKOro BOCIIMTAHUS:

OCO3HAHMS 00YYaIOIMMUCA CBOMX KOHCTUTYLIMOHHBIX TPAaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMAX M TMPaBWIaX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPU CO3JAHHUH
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENbHBIX 3aj1a4, BHIMOIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHMMATh M NPUHUMATh MOTHUBBI, HAaMEpPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIHU3€ PA3IHYHBIX BUIOB yY€OHOM 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI:

LHEHHOCTHOTO OTHOLICHUSI K HCTOPUYECKOMY UM HAYYHOMY HACIIEIIHIO
OTEUYECTBEHHOW XUMUHU;

yBaXEHUSI K TPOLIECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOTO
NPUMEHEHUSI XMUMHH, OCO3HAHUS TOrO, YTO JOCTHMIKEHHUS HAYKH €CTh PE3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJE€HUN, KPOMHOTIUBBIX OSKCHEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/JIa YYEHBIX U MPAKTUKOB;

UHTEpeCa M TIO3HABATEIbHBIX MOTMBOB B IIOJYYEHHH H IOCIEAYIOLIEM
aHaJln3e MHPOpPMAIMKU O MEPEAOBbIX JOCTHKEHUSAX COBPEMEHHOM OTE€YECTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, ITHYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAllMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y MIPUHUMATh OCO3HAHHBIE PEILIECHUS, OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOC ITOBEJAEHUE WU TOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHME MOCIEACTBUH ITHUX
IIOCTYIIKOB;

4) ¢popMUpPOBaHNS KYJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 30poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UYECKOMY H
IICUXUYECKOMY 3/10POBBIO;

COOIO/IeHUsT TpaBWi O€30MacHOro OOpalleHusi ¢ BEUIECTBAaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH,

NOHMMAaHUSl LEHHOCTU TNpaBWi MHAUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOIINX 3I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) TpyA0BOT0 BOCIIUTAHMS :

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKOM
NEATEeTbHOCTH, OOIIECTBEHHO TOJIE3HOW, TBOPYECKOM W JPYyTHX  BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTHE€ B PEIICHHM IPAaKTUYECKUX 3adad
COLIMAJIbHOM HANPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUICCKOMY M3YyUYCHHIO Mpodeccrii pa3IndHOro pojaa, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUHN 10 XUMUHU;

YBAXKEHHS K TPYAY, JIOAAM TPYyJa U pe3yJibTaTaM TPYAOBOM JEATEIIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAMBHUAYaJIbHON TPACKTOPHUU
oOpa3oBanus, Oymymied Mpopeccuu W peanu3alid COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYCTOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rHYecKOro BOCIIUTAHUSI:

AKOJIOTMYECKU 1€J1eCO00pa3HOTO OTHOIICHHUS K TPHUPOJIe, KAK HCTOYHUKY
CYILIECTBOBAHMSI )KU3HU Ha 3eMJIE;

MOHMMAaHUSl TJI00AJBbHOIO XapakTepa JKOJIOTUYECKUX MpoOJaeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLUATBHOM CPENbL;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTIDKCHUM XUMHUHU IS
pELIEHHs] BOIIPOCOB PAallMOHAIIBHOTO PUPOJOTIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUM, MPUHOCIIIMX BpEl  OKPYKAIOLIEH
NPUPOJIHON Cpelie, YMEHHUSI MPOTHO3UPOBATH HEOJIATONMPUSTHBIE SKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MIPEAOTBpAIIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTUYECKON KYJIbTYpHI,
onbITa JEATEeIIbHOCTH AKOJIOTHYECKOMN HaIlpaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCSI MU B TMO3HABATENIbHOM, KOMMYHUKATUBHOW W COLHUAIBHOMU
MpaKTUKe, CIOCOOHOCTM M YMEHHUS aKTUBHO TMPOTUBOCTOSATH HJICOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeMU(PUKY XUMUM KaK HAyKd, OCO3HAHUS €€ pOJIh B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIILICHUS, CO3JIaHUM IIEJIOCTHOTO
MpeaCTaBIeHUs] 00 OKpPYXaIoleM MHPE KaK O €JIMHCTBE MPUPOJLI M YEIOBEKA, B
MO3HAHWW TPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHHH MPOo0JIeM COXpaHCHHUS
MIPUPOJITHOTO PAaBHOBECHS,

yOSXKJACHHOCTH B  0COOOM 3HAYMMOCTH XUMHH [UJII  COBPEMEHHOM
UMBWIN3ALMA: B €¢ TyMaHHCTHYECKONW HANpaBICHHOCTH KM BaXXHOW pOJU B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUHU TI00aIbHBIX MTPOOIEM
YCTOWYHUBOTO PA3BUTHS YEIIOBEYECTBA — CBIPbEBOM, SJHEPIETUUYECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00CCIICYEHUU YCIOBUM
YCIIEITHOTO TpyAa M DKOJOTUYECKH KOM(POPTHOM J>KU3HM KaXJAOro 4YjeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TOHHMMAaHUS CYIIHOCTH METO/OB
MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOIb30BATh



NoJTlydyaeMble 3HAHUA I aHAIM3a U OOBSCHEHUS SIBICHUN OKpPY)KAIOIIET0 MUpa U
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aK/IIOUEHUS Ha
OCHOBE HAy4yHbIX (AaKTOB W HMEIOIIUXCS JaHHBIX C LENbI0 IOJIy4YEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITENIFHO HCIIOJb30BaTh XWMUYECKUE 3HAHUS IS
peleHus: mpoOJsieM B PeabHBIX )KU3HEHHBIX CUTYAIIHAX;

MHTEpeca K IO3HAHUIO U UCCIIE0BATEIBCKOMN EATENbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHUI IO XUMUHU B
COOTBETCTBHHU C KU3HEHHBIMU ITOTPEOHOCTAMU;

MHTEpeca K 0OCOOEHHOCTSIM TpyJa B pa3iIM4HbIX cepax npohecCHOHATBbHON

JESTEIBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtamnpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YUCOHOTO TpeaMeTa « XUMHs» Ha
YPOBHE CPEeAHEr0 00111eT0 00pa30BaHUS BKIIIOYAIOT:

3HaUUMble  JUIi  (OPMHPOBAHUA  MHPOBO33PEHHUS  OOyHarOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) 00IIeHayYHbIC MOHSATHUS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOH KapTUHBI MHpa MW CHCIMU(GUKY METOJOB IIO3HAHMS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBIICHUE,
mpoliecc, CUCTeMa, Hay4YHBIM (aKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNe, HAOIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHUBEpCaIbHbIC Y4ueOHbIC NEeWCTBHS (MO3HABATENIbHBIE, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecreunBaronye dbopmupoBaHue (yHKIMOHATBHOM
TPaMOTHOCTH U COIIMATTLHOM KOMITETEHIINH 00YYaroINXCs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4eOHBIC
JIEUCTBYS B MIO3HABATEIBHON U COLIMAIIBHOM MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU y4eOHbIMH NMo3HaBaTeJbHBIMH
HeCTBUAMM:

1) 6a30BbIe JJOrHYECKHE TeiCTBHA:

CaMOCTOATENLHO  (OPMYJIHPOBATh W aKTyalW3upoBaTh  MpoOIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LEJIU JESITEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH HX
JOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI IEATEIBHOCTH C TOCTABICHHBIMU LESIMU;

MCIMOJIb30BaTh MPU OCBOCHUM 3HAHWW MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIICIATh XAPAKTEPHbIC MPU3HAKU TOHITUW W YCTAaHABJIMBATH MX B3aUMOCBS3b,



WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAaHUS M KPUTEPUH i KilacCUUKAIMU BEUIECTB U
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXKJEHUS (MHAYKTHBHBIC, JEIyKTUBHBIC, IO
aHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUYCHUS;

MPUMEHSITH B MPOLIECCE MO3HAHMS, UCTIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATH MOCIBHBIE MTPEACTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYecKas QopMysa, ypaBHEHHE XHUMHUYECKOU
peakiMy — TMPU PEIICHUU Y4eOHBIX TO3HABATENBHBIX U MPAKTUYECKUX 3aj1ad,
MPUMEHSITh Ha3BaHHBIC MOJIEIbHBIC MPEACTABICHUS JJIsl BBISBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 6a30BbIe HCCJIE0BATEIbCKHE TeHCTBHUSA:

BJIaJICTh OCHOBAMM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKLnii;

dbopMyIHpOBaTh IEIN U 33/1a4U UCCIICIOBAHUS, UCTIOIB30BaTh MTOCTABJICHHBIC
U CaMOCTOSITeNIbHO C(OPMYJIMPOBaHHBIE BOMPOCHl B KAdeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJILHOTO IIJIAHUPOBAHHUS M MPOBEACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBaTh YMEHUsI HAOIIOaTh 3a XOJ0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yJibTaT, (OpMYIUPOBATH
0000IIIEHUS U BBIBOJIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEI0BAHU,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJACIAHHOMN padoTe;

npuoOpeTaTh OMBIT YYCHUUECKOW HCCIEOBATEIIbCKOM ¥ MPOEKTHOU
JEATEIIbBHOCTH, TPOSIBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJOB pEIICHUS MPAKTUYECKUX 3a/ad, MPUMEHEHUIO Pa3InYHbIX
METOJI0B NTO3HAHMSI.

3) padora ¢ uHpopMaLHeii:

OPUECHTUPOBAThCA B PA3JIMYHBIX HCTOYHUKAX HWHPopmaluu (Hay4HO-
MOMyJIipHAsl JIUTEpaTypa XUMHUYECKOTO COJIEp)KaHMs, CIPaBOYHBIC IOCOOWS,
pecypcebl HTepHeTa), aHanmM3upoBaTh MH(POPMALIMIO PA3IUYHBIX BUIOB U (HOpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ec JIOCTOBEPHOCTH u
HEMPOTUBOPEYUBOCTS;



(dbopMyIMpoBaTh 3aMpOChl U MPUMEHATh PA3JIUYHBbIE METOJbI MPU MOUCKE U
orbope wuHpOpMalMK, HEOOXOAUMOW [JIsl BBIMNOJHEHHS Y4YeOHBIX 3ajad
OIPENENCHHOIO TUIIA;

npuoOpeTaTh OIBIT HCIOJB30BaHUSA HH(OPMALMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJOTHH U PA3IUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  TIpeacTaBICHUA
uHbopMaIiuu (cxembl, rpaduKy, AMArpaMMBbl, TAOJIULIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIH $3bIK B KAauecTBE CpeJICTBAa Impu paboTe cC
XUMHUYECKON HMH(pOpMALUEl: NPUMEHATh MEXIpeAMETHbIE (PU3NYeCKue WU
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIbL, (POpMYJIbl, a0OpeBUATYpbl, HOMEHKJIATYPY;

UCIIOJIB30BaTh U MpPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CpEJICTBA
HaIJISIHOCTH.

OgiageHne yHuUBepCcaJbHBIMU KOMMYHUKATHBHBIMH 1eHCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1a€MOM TE€MBbI B XOJ€ JUaora u/uiu
JUCKYCCUHW,  BBICKa3blBaThb  HUAEH, (OPMYJHMPOBaTH CBOU  NPEAJIOKECHHS
OTHOCHUTEIBHO BBITIOJHEHHSI PEJI0KEHHOM 3a1a4H;

BBICTYIIaTh C MpPE3EHTaluell pe3ysIbTaTOB IO3HABATEIbHOM J1E€ATEIbHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIITOJIHEHUN
XUMHUYECKOTO 3KCIEPHUMEHTA, MPaKTUYECKOW paboThl MO HUCCIEIOBAaHUIO CBOWCTB
M3Y4YaeMbIX BEILECTB, pealn3alruyd y4eOHOro MpoeKTa u (popMyIupoBaTh BBIBOAbBI
M0 pe3yJbTaTaM MPOBEICHHBIX HCCIEAOBAHUN MyTEM COIJIACOBAHUS TO3ULMN B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

Ogi1ageHHe YHUBEPCAJbHBIMHU PeryJIATHBHBIMH J1elCTBUSIMM:

CaMOCTOATENIbHO IJIJAHUPOBATh W OCYIIECTBIATH CBOIO IO3HABATEIbHYIO
NeATEIbHOCTb, ONpeAessas €€ Ledd W 3aJayd, KOHTPOJIMPOBAaTH W IO MEpe
HEOOXOJAMMOCTA KOPPEKTHUPOBATH MpeAjiaraéMblii  ajdropuT™M JEHCTBUA TIpH
BBIMIOJITHEHUM YYEeOHbIX U HCCJIEIOBATENIbCKUX 3a/ad, BbIOMpaTh HaumbOoJjee
3¢ (GEeKTUBHBIA CMOCOO MX pEHIeHHs C YYCTOM MOJY4YeHHs HOBBIX 3HAaHUH O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYUIECTBJISATH CAMOKOHTPOJIb CBOEU JIEATEILHOCTH HAa OCHOBE cCaMOaHaJIM3a
Y CAMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOECHHMS Kypca «OpraHuueckas XUMHS»
OTPAKAIOT:

chOPMHPOBAHHOCTh  TMPEACTABICHHUN O XHMMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJM XHMHUU B T[O3HAHWUU SIBJICHUU



opuponbl, B  (OPMHPOBAHMM MBINUICHHS W KyJIbTYpbl JUYHOCTH, €€
(bYHKIIMOHATFHON TPaMOTHOCTH, HEOOXOAMMOM /JIsl PEIICHUS PAKTUUECKUX 3a7a4
U 9KOJOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U NPUPOJHOU
cpene;

BJIAJCHUE  CHUCTEMOM  XMMHUYECKHX  3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATalOIIME MOHATHS (XMMHYECKHUH 3JIEMEHT, aTOM, JJIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyia (pa3BepHyTas M COKpalllCHHas), MOJIb, MOJSpHas
Macca, MOJISIpHBIH O0BEM, YIVIEpOJAHBIM CKeleT, (PyHKUMOHANbHas TIpyImia,
paauKai, U30MepHs, U30MEPbI, TOMOJIOTHYECKUI Psll, TOMOJIOTH, YIJI€BOJAOPOIbI,
KHCIIOPOJ, M a30TCOAEPKAUIUE COCOUHEHUS, MOHOMEp, IMOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpHsI CTPOEHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XHMHH, MHUPOBO33PEHUYECKHUE 3HAHMS,
JeXallue B OCHOBE NOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTHM XHMHYECKHUX
ABJICHUM, (PAKTOJIOIMYECKUE CBEIEHUS O CBOMCTBAaX, COCTAaBE, MOJYYECHHH H
0€30MacHOM HCIIOJIb30BAHUN BAXKHEMILIUX OpPraHMYECKHUX BELIECTB B OBITY HU
IIPaKTUYECKOM JAEATEIBHOCTU YEJIOBEKA,;

c(OpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIC TPU3HAKU TOHSTHH,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS MpHU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAILICHUI OPraHUYECKUX COCIMHEHHUI;

c(OPMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XWMUYECKYI) CHMBOJUKY IS
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIICHHOIN)
dopMysl  OpraHMYECKMX BEUIECTB M YPAaBHEHMH XUMHYECKHX pPEaKIuil,
M3rOTaBIMBATh MOJEIH MOJIEKYJ OpraHMYEeCKUX BEUIECTB JUISl WILTIOCTPALUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAMICKHOCTh H3YUCHHBIX
OpraHMYECKMX BEUIECTB IO MX COCTaByY M CTPOEHUIO K ONPEIEICHHOMY
KJIacCy/Tpynne COeOUHEHUN (YIJIEBOJIOPOIbl, KUCIOPOA U a30TCOHAepXkallue
COCJIMHEHHUS, BBICOKOMOJIEKYJIIPHbIE COEIWHEHHUs), JaBaTh MM Ha3BaHUS IO
cucrematnueckoir HomeHkiatype (IUPAC), a takke NpHUBOAWTH TPHUBHAIBHBIC
HA3BaHUA OTACNBHBIX OPraHMYECKHX BEUIECTB (ITUJICH, TNPOMMJIIEH, AalleTHUJICH,
ATUJICHTJIMKOJb, TIMUEPHUH, (EeHOJ, (opManblIerul, aleTaablerui, MypaBbHHAsS
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAs KUCIIOTa, CTEApUHOBAs KUCIIOTA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJITI0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHSI ONpPENEIsITh BHJbI XUMHYECKOW CBSI3H B
OpPraHUYECKUX COETUHEHUSAX (OJUHAPHBIE U KPATHBIE);



cOPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKEHUS TEOPHH CTPOCHUS
oprannveckux BemecTtB A. M. byTiepoBa a1 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPAHEHHUS MACChl BEUIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMH  XapaKkTepu3oBaThb  COCTaB, CTPOCHUE,
bu3nYecKue M XWMHYECKHE CBOWCTBA THIHMYHBIX MPEJACTABUTEICH pPa3IMIHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATWJICH, MPOMUJIEH, AllCTUJIEH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30JI, METAaHOJ, 3TAaHOJ, STHJICHIJIHKOJIb,
IIIMLIEpUH, (EHOJI, alleTalbIeTu, MypaBbUHAsg W YKCYCHas KHUCJOTHI, IJIIOKO3a,
Kpaxmas, [eJII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIUX XUMHUYECKUX PEaAKIUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Coipbsi  (He(pTh, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TMepepadOTKH U
MPaKTUYECKOE MPUMEHEHHUE MPOAYKTOB IepepadboTKH;

c(OPMHPOBAHHOCT, YMEHHHA TPOBOJUTH BBIUYMCICHUS TIO0 XHUMHYCCKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIWYECTBA MCXOAHOTO BELIECTBA WJIM IMPOAYKTa
peakiuu 1O M3BECTHBIM Macce, 00bEMYy, KOJMYECTBY OJIHOIO W3 HCXOJHBIX
BEIIECTB MJIU MPOJAYKTOB PEaKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BIIAJETh CHCTEMOM 3HAaHMH 00 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XUMUHU MPU U3YUYECHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOIO[eHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUSA I TPUHITHS PEIICHUN B
KOHKPETHBIX JKW3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIECTBAMH U UX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOIATh MTPaBUJIA TTOJB30BAHUS XUMUYECKOM
Nnocyol U J1abopaTOPHBIM O0OpPYJOBAaHHEM, a TakXKe MpaBuia OOpalleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSMH TIO BBITOJHEHHUIO J1aO0OpPaTOPHBIX
XUMUYECKUX OIBITOB,

c(OPMHPOBAHHOCTh yMCHUH TUIAHUPOBATh M  BBIMOJTHATH XHUMHUYCCKUN
AKCTIIEPUMEHT (TIpEeBpalIleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUH, MOJIyYEHUE
ATUJIEHA W HU3YyYEHHE €ro CBOMCTB, KA4YE€CTBEHHbIC pPEAKIMU OpPraHUuYECKHUX
BCIIIECTB, JCHATypaIusi OCJIIKOB MpW HArpEeBaHHH, IBETHHIC PEAKIIMU OCJIKOB) B
COOTBETCTBHUHM C TMpaBWJIaMH TEXHUKH O€30MAaCHOCTH TP OOpalieHuu ¢
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOPYOBAHHEM, TPEACTABISATh PE3yJIbTaThI
XUMHUUYECKOTO JKCIepUMEHTa B (opMe 3amucu ypaBHEHHI COOTBETCTBYIOIIUX
peakuuii 1 GOpMyJIMPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOPMHPOBAHHOCTh yMEHUW KPUTHUECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TOJNydYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBa MAacCOBOMA
uHpopmaruu, UaTepHeT u Apyrux);



chOPMHPOBAHHOCTh  YMEHHH  COOMIOAaTh  MpaBWia  DKOJIOTHYECKU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOM MACATEIBHOCTH B IIEISAX
COXpPAHEHUSI CBOETO 3/I0POBbSI U OKPYKAIOIIEH MPUPOJHOW Cpebl, OCO3HABATh
OMACHOCTh BO3JCHCTBUA Ha >KUBBIC OPraHU3Mbl OINPEICICHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbica Tokazatens 1K, moscHsaTh Ha mpuMmepax CcrmocoObI
YMEHBIICHUS W NPEAOTBPALLICHUS WX BPEAHOIO BO3JACHCTBUS HA OPraHU3M
YEJI0BEKA,

JUIs O0yYarolIuXcsi ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbS: YMEHHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX IO3HAHHUS BEILECTB H
XUMUYECKUX SIBJICHUI;

JUISL CJENBbIX W CHA0OBUASIIMX OOYYalONIUXCS: YMEHUE HCIMOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XUMMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOEHUSI Kypca «OOmas M HeopraHuyeckas
XAMUSD» OTPAXkKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUI: O XHWMHYECKOH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpPA, POJM XHUMHM B ITIO3HAHWUU SIBJICHUU
npuponbl, B (GOPMUPOBAHUM MBINUICHUS W KYJIbTYphl JUYHOCTH, €€
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOAMMOM JJIsI pEIICHUS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO W MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAaHWUW, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAONINE TOHATUSA (XMMHYCCKHAN DJIEMEHT, aToM, H30ToIm, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMHYECKAsl CBS3b
(KoBajieHTHas, MIOHHAs, METaJUTnYecKas, BOJOPO/IHAS ), KpUCTAJTHYECKas peIieTka,
TUIBI  XUMHYECKUX  pPEaKUUM, PaCTBOpP, DJIEKTPOIUTHI, HEDIJICKTPOJIUTHI,
AJICKTPOJUTUYECKAST JIUCCOLMAILNSA, OKHUCIUTEIb, BOCCTAHOBHUTED, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEOopus
AJIEKTPOJIUTHYECKONU Auccouuanuu, nepuoandeckud 3akoH . M. Menneneena,
3aKOH COXPaHEHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAILICHUS SHEPTUU
MpY XHMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM SI3bIK XHUMUHU,
MHPOBO33PEHUYECKHE 3HAHMS, JIeKAIIME B OCHOBE MOHUMAHUSA NPUUYMHHOCTU U
CUCTEMHOCTH XUMHYECKUX SIBJICHHUH, (haKTOJIOTMYECKUE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJIy4YEeHHUH U 0€30MacCHOM HMCIOJIb30BAHUHM BaKHEHIITUX HEOPraHUYECKHUX
BEIIECTB B OBITY M MPAKTUIECKOU IEATEILHOCTH YETIOBEKA;



c(OpPMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIE MPU3HAKU TOHSATH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHS MpPHU
ONMCAaHWN HEOPTAaHUYECKHUX BEIIECTB U UX MPEBPAIICHUI;

c(hOpPMHPOBAHHOCTh YMEHHUM HCMOJIb30BATh XUMHUYECKYIO CHUMBOJUKY IS
cocTaBieHHs] (OpPMYJ BEIIECTB W  yPAaBHEHUH  XUMHUYECKHX  PEaKIIH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKUX BeUIeCTB (yrapHblii ra3, YrieKHUCIbI ra3, aMMHak, Taiic¢Has
U3BECTh, HETAIIICHAS! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTH YMEHUHN OMpPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHUSX PA3IMYHOrO COCTaBa, BUJ XWMHYECKOU
CBsA3M (KOBaJIEHTHAsl, MOHHAs, METAJNINYECKasi, BOJOPOHAS) B COCIUHEHUAX, TUI
KPUCTAJUIMYECKOW PEIICTKM KOHKPETHOTO BELIECTBAa (aTOMHAs, MOJEKYJSpHas,
MOHHAs, METAJUIMUECKas), XapaKTep Cpelbl B BOJHBIX PacCTBOPAX HEOPraHUUYECKUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIMBATh MPUHAIIIEKHOCTD
HEOPTraHWYECKHUX BEIIECTB MO HUX COCTaBY K OIPEACICHHOMY Kiaccy/Trpyne
COEIMHEHUH (TIPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCU/Ibl, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM PACKpPbIBaTh CMBICI MEPUOANYECKOr0 3aKkoHa /I,
N. MeHnpneneeBa u 1eMOHCTPUPOBATh €T0 CUCTEMATUZUPYIOLTYI0, OOBICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (PYHKIUU;

Cc(OPMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3yieMeHTOB 1-4 mnepuonoB Ilepuoanueckoil cucremsl
xumuueckux smemenToB [I. M. MenpaeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
DIEKTPOHHBIE opOuTanmy, «IHEPreTUYEeCKUe YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKUX JIEMEHTOB M UX COEIMHEHUU
110 nepuoaaM u rpynnam llepuoanueckon cucremMbl XuMHIEeCKUX deMeHToB /], 1.
Menpaeneena;

cOPMHPOBAHHOCTh ~YMEHHMM  XapakTepu3oBaTh (ONUCHIBaTH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PAa3IUYHBIX  KJACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKON CBSI3U MEX]y HEOPraHWuYeCKUMHU
BEILECTBAMH C IOMOILBIO YPAaBHEHUIN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKLIMIA;

c(OPMUPOBAHHOCTh YMEHHUS KJIACCHU(PHUIMPOBATH XUMHUYECKHE PEAKLUU IO
pa3IMYHBIM TPHU3HAKAM (YUCIY M COCTaBYy pPEArvpyrolivuxX BELIECTB, TEIIOBOMY
addexTy peakunu, U3MEHEHHIO CTEMEHEW OKMCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
pEeakly, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHM COCTaBIISATh YPaBHEHUS PEAKUUN Pa3IUYHBIX
THUIIOB, TIOJTHBIE M COKPAILCHHBIC YPABHEHUSI PEAKIMII HOHHOTO OOMEHa, YUUThIBas
YCJOBUSL, ITPU KOTOPBIX 3TU PEAKIIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUH NPOBOAUTH PEAKIUH, MOATBEPKIAIOIINIE
KAUECTBEHHbI COCTaB pPa3JUYHBIX HEOPTraHWYECKUX BEIIECTB, pPAaclO3HABaTh
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHM  PAaCKpBIBaTh  CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJIEHUS 3JEKTPOHHOrO OasiaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTH YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3IuYHbIX (PAKTOPOB; XapaKTEep CMEIIECHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTeus (mpuniuin Jle [larense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BATh XHUMHUYECKUE MPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJIEHHOTO IOJIYYEHHUS] CEPHOW KHUCIIOTBHI, aMMHUAKa, a
Takke C(OPMUPOBAHHOCTh NPEJACTaBICHUNA 00 OOIIMX HAy4YHBIX NPHUHLUIAX U
HKOJIOTHYECKUX MPOOJIEMaX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIEHHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J0Jsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHHN ra3oB
IpU XUMHUYECKHX PEaKIUsiX, MACChl BEIIECTBA UM 00bEMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOLIUX B pEaKIUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHSI MacCChl
BELLECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHHUM COOIIOAATh MpaBHiia MOJIb30BAHUS XUMUYECKON
MOCYJIO W J1TabOopaTOpHBIM O00OPYJIOBAaHMEM, a Tak)Ke MpaBuia OOpalieHus ¢
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBITOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c()OPMHPOBAHHOCTh YMEHUN IUJIAHUPOBATH M BBINOJHATH XUMUYECKUU
DKCIIEPUMEHT (Pa3j0KEHUE MEPOKCHJA BOJAOPOAA B NPHUCYTCTBHM KaTalu3aropa,
ONPENENIEHUE CpEellbl PacTBOPOB BELIECTB C IOMOIIBK) YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3IUYHbIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKON peakluu,
peakiry MOHHOTO OOMEHA, KaueCTBEHHbIE PeaklUuu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJa4 10
TeMaMm «MeTtaey U «Hemeramipl»y) B COOTBETCTBHM C TPaBUJIAMHU TEXHUKH
0e30macHOCTH TIPH OOPAIIEHUU C BEIIECTBAMHU U JIAOOPATOPHBIM 000PYI0OBAHUEM,
NPEACTABIATh PE3YNbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (GOpMe 3amucu
YpPaBHEHUN COOTBETCTBYIOLIMX peakUuii U (OpMyIUpOBATH BBHIBOJLI HA OCHOBE
3TUX PE3YIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHaJU3UPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOJNyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBAa MAacCOBOM
KOMMYyHUKaruu, IHTepHeT 1 ApyTHX);



chOPMHPOBAHHOCTh  YMEHHH  COOMIOAaTh  MpaBWia  DKOJIOTHYECKU
[EJIeCO00Pa3HOTO0 TMOBEACHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHHUs] CBOEr0 3J0POBBbS M OKPYXKAIOIIEH MpUPOAHON Cpeibl, OCO3HABATH
OIACHOCTb BO3JCHCTBUS HA )KMBBIE OPraHU3MbI ONPEICICHHBIX BEIIECTB, TOHUMAs
cmbicit nokazarenss IIJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBIICHHS U
MPEIOTBPAICHUS UX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI: YMEHHUE
MPUMEHATh 3HAHHUS OO0 OCHOBHBIX [OCTYIHBIX METOJAaX IO3HAHMS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CHEMBIX ¥ CHA0OBHASIIUX OOYYaIOIIUXCS: YMEHHE HCIIO0Ih30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpalins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnvecTBO 4acoB

HaumeHoBaHue pa3/ieioB U TeEM duekTpoHHbIe (LM (pPOBbHIE)
Ne i/ Konrposbnsie | IIpakTnyeckue

NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE pecypchl

padoThI padoThI

Pa3zjnen 1. TeopeTnueckue OCHOBBI OPraHHYeCKOH XHMMUH

[Ipenmer oprann4eckoi XUMHH. https://academy-

1.1 Teopust CTpOCHUST OPraHUUECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenunenuii A. M. bytieposa 5ele-4e24-ac02-efb16fa49f6a
Htoro no pazneny 3
Pa3nen 2. YrieBogopoabl

[IpenenbHbIE YTI€BOAOPOABI — https://acaderny-

2.1 pedl Y AOPOA 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATIar®t ec23-473¢-b3d7-ed82fcaddd02
HenpenenbHbie yriieBoAOpOIbI: https://academy-

2.2 pedl Y AOPOXB: 6 0 1 content.apkpro.ru/lesson/4038171e-
IKCHBI, QITKA/THCHET, AIKHHEI 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApoMaTn4ecKue yriaeBo10poabl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT
24 PHPOZIHIBIC HETORHHIH 3 1 0 https://lesson.edu.ru/04/10
YTIEBOIOPOIOB U UX MepepadoTKa
Hroro mo pasneny 13
Paznen 3. Kuciopoacoaep:kaniue oprannyeckue coeuHeHust
https://academy-
3.1 Crupret. Geron 3 0 0 content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fad 71694f

Anpneruapl. KapOOHOBBIC KHCIIOTHI.

https://academy-

3.2 7 content.apkpro.ru/lesson/8664b319-
Croxubie Spupe! 0ba3-4945-b076-cb7ae5858090
https://academy-
3.3 VYrineBosl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
HWroro no pazneny 13

Pa3nen 4. A3oTcoaep:kainiue oprannyeckne coenHeHus!

https://academy-

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro no pazneny 3
Pazgen 5. BeicokoMoJieky/IsipHbIe COeIUHEHUS
5.1 ITnactmaccel. Kayuyku. BonokHa 2 https://lesson.edu.ru/04/10
Hroro no pazaeny 2
OBLIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KoaunuecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesaoB H TeM nudpoBbIe
Ne i/ P Konrpoabnsie | IIpakTuyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zjnen 1. Teopernueckue 0OCHOBBI XUMHUH
Crtpoenue atomoB. [lepuonnueckuii 3akoH
1.1 u [lepuoanueckas cuCTeMa XMMHUYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB /I. 1. Menpeneera
1.2 XUMHYECKHUE pEeaKIuu 6 1 1 https://lesson.edu.ru/04/10
C .M
1.3 TpoeHHe BemecTsa. Muoroobpasue 4 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Hroro mo pazneny 13 https://lesson.edu.ru/04/10
Pazgen 2. Heopranuueckasi Xumust
2.1 Mertaminl 0 https://lesson.edu.ru/04/10
2.2 HemeTamier 1 https://lesson.edu.ru/04/10
2.3 CBA3H HEOPTaHMUECKNX H OPIaHHIECKHX 2 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Uroro no pazaeny 17 https://lesson.edu.ru/04/10
Paszgen 3. XuMus ¥ KU3HD
3.1 XUMHSA U )KU3HD 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazaeny 4
OBILIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 2 3



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouaunuecTBO 4acoB
Ne Hdara JIeKTPOHHBbIE HU(POBHIE
Tema ypoxka Koutpoabubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE pecypchl
padoThI padoThI
[IpenMeTt opraHM4eCcKON XMMUH, https://academy-

1 e¢ BOBHUKHOBEHHUE, Pa3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAYCHHUE 5ele-4e24-ac02-efb16fa49f6a
Teopust cTpoeHUs OPraHUYECKUX https://academy-

2 coequaenuii A. M. Bytieposa, 1 0 0 content.apkpro.ru/lesson/c935a58c-
e OCHOBHBIE MOJIOKECHUS ab0e-4c59-9dcf-20517ae4b52¢
IIpencrasnenue o
KJIaCCU(UKALUU OPTaHUYECKUX
BelecTB. HoMeHnknatypa https://academy-

3 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucTemarueckas) n e1a9-410f-b8be-b4ch589aead1
TPUBHUAJIBHBIC HA3BAHUA
OpTraHN4YCCKUX BCUICCTB
AJKaHBI: COCTaB U CTPOCHUE https://academy-

4 . ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHECKHI PAL ec23-473¢-b3d7-ed82fcaddd02
MeraH 1 3TaH — npocTenIne https:/acaclemy-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPCACTABHTEIH ATTKAHOB ec23-473¢-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOCHUE https://academy-

6 . ’ 1 0 0 content.apkpro.ru/lesson/4038171e-
cBoucTRa 4158-4bd1-ae98-18dc1cfb9399

7 ITHICH H NPOIHICH — 1 0 0 https://lesson.edu.ru/04/10

IIPOCTEUIIINE IIPEICTABUTEIN



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

AJIKCHOB

[IpakTuueckas padora Ne 1.

https://academy-

8 «ITonyuenue >TuIEHA U content.apkpro.ru/lesson/53cd2379-
HW3yYEHUE €T0 CBOMCTBY 2a45-43b1-9f67-7ebcdaf03cel
Anxanuensl. byranuen-1,3 u

0 -1,3. 11

9 METHIDYTaRHet OLyHICHHe https://lesson.edu.ru/04/10
CUHTCTUYCCKOI'O KaydyKa 1
PE3HHBI
AJIKHHBL: COCTaB M1 OCOOCHHOCTH

10 CTPOCHILL, FOMOHOFHtieCKPiH AL https://lesson.edu.ru/04/10
AueruieH — npocTermumi
IPE/ICTABUTEITh AJTKHHOB
Brrunciienus o ypaBHEHHUIO https:/academy-

11 . yp content.apkpro.ru/lesson/7dada027-
XUMHHCCKON peaKtitt 8448-418f-b416-fbaledd4ab6d
ApeHbI: OEH30J1 M TOITYOJT https://acaderny-

12 Tp ] YOI content.apkpro.ru/lesson/d86d7d00-

ORCHIHOCTE apeHon d5b4-491d-aded-c3dda19feef4
I'eneTrueckas cBs3b

13 YIICBOLOPOROB, https://lesson.edu.ru/04/10
IMpUHAJICKAIINX K pa3JIMYHbIM
KJIaccam
IIpupoaHbIE HICTOYHUKHT
YIJIEBOAOPOJOB: TPUPOIHBIN ra3

14 Y TIONTyTHBIE HEPTSIHBIE Ta3bl, https://lesson.edu.ru/04/10
He(Th U MPOJTYKTHI €€
nepepaboTKu
IT

15 PHPOJHBIC HETOTHIIH https://lesson.edu.ru/04/10

YTJIEBOIOPOAOB: IPUPOIHBIH ra3



https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

U TIONyTHBIC HE(TAHBIC TA3bI,
HE(PTH U MPOJTYKTHI €€
nepepadoTKu

KonTponbnas padota no

16 https://lesson.edu.ru/04/10
paszzaeny «YTieBoI0pOabD»

IIpenenbHble OAHOATOMHBIE https://academy-

17 CIIUPTHI: METAHOJI U ITAHOJI. content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBs3b 7440-4b6f-bf84-c04fa471694f
MHoroaToMHbIE CITUPTHI: https://academy-

18 PTBL content.apkpro.ru/lesson/461aa9c8-
P THJICHTTHKOIL 1 TITEpH c0ef-4827-a8e5-d12a0bedc826
DeHO: CTPOEHUE MOJIEKYJIbI, https://academy-

19 (buU3HYECKUE U XUMUYCCKHE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHNE 7¢5f-4f16-896e-10a2278b08f1
Anpaeruapl: GopMalibIerua U https://academy-

20 ' i content.apkpro.ru/lesson/8664b319-
AHCTATHACTIAL ALCTOH Oba3-4945-b076-ch7ae5858090
O1HOOCHOBHBIE MTPEICIIbHBIC https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHasA U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[Mpaktrdeckas padora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KHCIIOTBD) 386d-444a-8de3-7efba8b98cdb
CreapuHOBas U OJICHHOBAsI

23 KHCJIOTHI, KaK MPEICTaBUTENH https://lesson.edu.ru/04/10
BBICIIIUX Kap6OHOBBIX KHCJIOT
MpL1a Kak COJTU BBICIINX

24 KapOOHOBBIX KHUCIIOT, UX https://lesson.edu.ru/04/10

MOIOIIIEE ICTICTBUE



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CrnoxHble 3(upbl Kak
POM3BOIHBIE KaPOOHOBBIX

https://academy-

25 I content.apkpro.ru/lesson/71ac43f2-
KHCIOT. L HAPOITHS CTOMHBIX a004-4945-a0eb-1e59cd5f4df
3upoB
JKupbl: THIPOIN3, IPUMEHEHHE https://academy-

26 5 PpI: THIAP - 1P ’ content.apkpro.ru/lesson/71ac43f2-

HOJIOTHHCCKad pOIIb AKMPOB a0d4-4945-a0eb-1e59cd5f4d9f
VraeBoabl: coCTaB,
Kiaccudukanus. Baxxuaeinme https://academy-

27 _' content.apkpro.ru/lesson/709ce43a-
TpEACTABUTCIIH. TIITOKO34, deb6-4281-963b-01d26212d4d0
dpykTo3a, caxaposa
K

28 PAXMAJT I HEIITOO034 Kak https://lesson.edu.ru/04/10
HNPUPOIHBIE TIOJTUMEPBI
KonTponbHas pabora no

29 pasiely https://lesson.edu.ru/04/10
«Kucnopoacoaepxaine
OpPraHUYeCKUE COCTUHCHHSDY

https://academy-
30 AMUHBI: METUJIAMUH U aHUINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMMWHOKHCIIOTHI KaK
am(pOoTepHbIe OpraHUYECKUe https://academy-

31 p p 5 content.apkpro.ru/lesson/c2f2f3d7-
COCHHCHILA, HX DHOTOTHHCCKOC 43d1-4873-ace0-78ecab009628
3Hauenue. [lenTuasl
benku kak npupoHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHBIE content.apkpro.ru/lesson/c2f2f3d7-
COEIMHEHUSI 43d1-4873-ace0-78eca6009628
(0]

33 CHOBHDIC TOHATHA XUMIH https://lesson.edu.ru/04/10

BBICOKOMOIJICKYJIAPHBIX



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10

COCIMHEHUN

OcCHOBHBIE METOJbI CUHTE3a
BBICOKOMOIJICKYJIAPHBIX

34 . 1 https://lesson.edu.ru/04/10
COCANHCHUMN. HJ’IaCTMaCCBI,
Kay4yKH, BOJIOKHaA
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



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

11 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourtpoabsnubie | IIpakTnueckue
n/n Bcero U3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl

XHUMUYECKUH AJIEMEHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
DneKTpoHHask KOHPUTypalus aTOMOB
[Tepnonnueckuii 3akon u [lepuoanueckas
CUCTEMa XMMHUYECKUX 351eMeHToB J1. 1.

2 . 1 0 0 https://lesson.edu.ru/04/10
MeHpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKUX AJIEMEHTOB M X
COEAMHEHMH MO rpynmnaM u nepuojam.

3 Py P 1 0 0 https://lesson.edu.ru/04/10
3HavYeHHe NePUOINIYECKOT0 3aKOHA U
CHUCTEMBI XUMHUYECKHUX 3JieMeHTOB J[. 1.
MenpeneeBa B pa3BUTHH HAyKH
Crpoenue BeniecTBa. XMMHUUYECKasi CBS3b,

4 e¢ BUJIbl; MEXaHU3Mbl 00pa30BaHUS 1 0 0 https://lesson.edu.ru/04/10
KOBAJICHTHOM CBsA3U. BogopoaHast cBsi3b
BaneHTHOCTB. DNEKTPOOTPULIATETLHOCTb.
Crenenb okuciieHus. BemecTsa

5 1 0 0 https://lesson.edu.ru/04/10
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS
[TonsTHE O TMCTIEPCHBIX CHUCTEMAX.

6 HcTuHHBIC ¥ KOJUTOMIHBIC PACTBOPHI. 1 0 0 https://lesson.edu.ru/04/10

MaccoBast 10J1s BEIIECTBa B pacTBOPE



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

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIMHEHUN.
I'enernueckas cBsI3b HEOPraHUUECKUX
BEILECTB, Pa3JIUYHBIX KJIACCOB

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

Krnaccudukanus XuMAYECKUX PEaKIUil B
HEOPraHWYeCKOM U OpraHn4YeCcKOn
XUMUU. 3aKOH COXPAHEHUS MacCChl
BEILIECTB; 3aKOH COXPAHEHUS U
MIPEBPAIICHUS SHEPTUH MPU XUMHUYECKUX
peaKIusax

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

Ckopoctb peakiu. O6paTuMble
peakuuu. XMMHYECKOE PABHOBECUE

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

10

[Tpaktuyeckas padora Ne 1. « Bnustaue
pa3auuHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLIAN»

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

11

DNeKTPOIUTHIECKas TUCCOINALIHS.
[TonsiTue o BoopoanoM nokasarene (pH)
pacTBopa. Peakiiun nonHoro oomMeHa.
I'mpponus opraHnveckux u
HEOPTaHUYECKUX BEIIECTB

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

12

OKHCIUTETHPHO-BOCCTAHOBUTEIHHBIE
peaktuu. [TorsTHE 00 AIIEKTpOIIH3E
pacIuIaBoB ¥ PaCTBOPOB COJICH

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

13

KonrtponsHast pabota no pazueiny
«Teopernueckre OCHOBBI XUMHM»

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

14

Merannsl, UX IMOJIOKSHHUE B
[Tepuoanueckoit cucTeMe XUMUUYECKUX
anemenToB JI. 1. Menaeneepa u
0COOCHHOCTH CTpOeHUs aToMOB. O01ue

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
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(bI/ISI/I‘{CCKI/IC CBOMCTBa METAJJIOB

15

CrnnaBel MeTaJIOB. DJIEKTPOXUMUYECKUI
P HANIPSKEHU METaIOB

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

16

XHUMHYECKHE CBOMCTBA BAXKHEUIITNX
METaJUIOB (HATPHH, KA, KaJIbLIUA,
MarHui, aIFIOMUHUIN) U UX COSTUHCHUN

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

17

XuMU4YecKre CBOMCTBA IIUHKA, JKelle3a U
HUX COeIUHEHUN

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

18

XHUMHUYECKUE CBOMCTBA XPOMa, MEIU U HX
COCTUHEHUN

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

19

[IpakTuyeckas padora Ne 2. "Pemenue
AKCIIEPUMEHTAIIBHBIX 3ajay 110 TeME
«Metamnb»"

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

20

Hemeransl, ux monoxxeHue B
[Teproandeckoit cucTreMe XUMUYECKIX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

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

21

®u3nYeCKre CBOKMCTBA HEMETAIIOB.
ANIOTponus HEMETaJIOB (Ha IpuMepe
KHCJIOpo/ia, cephl, pocdopa u yriepoaa)

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

22

XUMHUYECKUE CBOWCTBA raJIOr€HOB, CEPhI
1 UX COeTMHEHUN

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

23

XuMHUYecKue CBOMCTBa a30Ta, pocodpa u
HUX COeIUHEHUU

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

24

XHUMHYECKHE CBOMCTBA yIIIepoaa,
KPEMHUS U UX COCIUHCHHUN

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

25

[IpuMeHeHNe Ba)XHEUIINX HEMETAIIOB U
UX COCMHECHUU

https://lesson.edu.ru/04/10
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26

O060011eHNEe U CHCTEMATHU3alIMs] 3HAHUI
no teMe «Hemeramiel». BeraucieHus 1o
YpaBHEHUSAM XUMUUYECKHUX PEaKUuil U
TEPMOXMMHUECKNE PACUCTHI

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

27

[IpakTrueckas padora Ne 3. «Pemenue
IKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeranmsi"y»

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

28

KonTponbHas padboTa no temam
«Metamae»y u «HemeTtamiesn)

29

Heopranuueckue u opranuyeckue
kucnotel. Heoprannueckue u
OpraHUYECKUE OCHOBAHUS

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

30

AmdoTepHbIe HEOpraHUYECKHE U
OpPraHUYECKUE COCIUHEHMS.
I'enernueckas cBsI3b HEOPraHUUECKUX U
OpPraHMYECKUX BEILECTB

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

31

Pone xumuu B odecrieueHun
JKOJIOTUYECKOU, JHEPIreTUUECKON U
MUIIEBOM 0€30MaCHOCTH, Pa3BUTHH
METUITIHEI

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

32

[IpencraBienust 06 00X HAYYHBIX
MIPUHIIMIIAX TPOMBIIUIEHHOTO MOJTYYEHHS
BaXHEHIITNX BEIIECTB

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

33

YennoBek B MHPEC BCIICCTB U MaTCPpHAJIOB

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

34

XHMHS U 310pOBbE YEIIOBEKA

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

Xumus, 10 kinace/ 'abpuensu O.C., OctpoymoB N.I'., Cnaakos C.A., AkninonepHoe o01iecTBo «M3aaTenbcTBO
«IIpocsemenue»,2021 r
Xumwus, 11 knace/ IN'abpuensa O.C., Octpoymos WU.I'., Cagko C.A., AkironepHoe o61iectBo «3naTenscTBo
«IIpocBemienue»,2021r.

METO/IUYECKHUE MATEPUAJIbI VIS YUUTEJIA

Xumusi(0a30BbIypOBEHb ). Peanuzarus oOpazoBanus: MmeToaudeckoe nocooue aist yuurens / Kasepuna A. A., [luuyruna
['.B.; mox pen.I'. B. [Tuuyrunoit. M. : ®I'BHY «MHCcTUTYT cTpareruu pazsutus oopazoanus PAOy, 2022 81 c.:um.
HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/









