


HOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 1O XUMUM Ha YpOBHE CpeIHEro oouiero oOpa3oBaHUs
pa3zpabotraHa Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit @enepanumny, TpeOOBAHUN K pe3yJibTaTaM OCBOEHHS
dbenepanbHOl 00pa3oBaTeNbHOM MPOTPaMMBI CPEIHEro OO0IIero o00pa3oBaHUs
(®OIT COO), mnpencraBiaeHHbix B DegepalbHOM  TOCYAapCTBEHHOM
obpazoBatenbHoM craHgapre COO, c¢ yuétom KoHuenuuu mpenoiaBaHus
y4eOHOro mpeaMera «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepannu, peanu3yloIIMX OCHOBHbIE 00pa3oBaTelbHBIE HPOrpPaMMBbl, U
OCHOBHBIX moJioxkeHut «Ctpaterun pa3BuTHsi BocnuTanuss B Poccuiickoit
Oenepannu Ha nepuon no 2025 roga» (Pacnopsixenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOJXO0JIOB K pa3pabOTKe MpOorpamMMbl MO XMMHH, K ONPEACIICHUIO
oOuielt crpaTeruy 00y4yeHus, BOCHUTAHUS U PA3BUTHsI 00YYarOIIMUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuentyanbubie nonoxenuss ®I'OC COO o B3aMMOOOYCIOBICHHOCTH LEJEH,
CoJIepKaHusl, PE3yJbTATOB OOyUYeHHS U TpeOOBaHMI K YpPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE o0Opa3oBaHue, MoJIy4yaemoe BBIITYCKHUKaMU
00111e00pa30BaTeILHON  OpPraHU3alluM, SBISIETCS HEOTHEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHOYXHT 3aBEpIIAIOIIMM OSTalloM pead3alid  Ha
COOTBETCTBYIOLIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEW, MPUCYIIUX
LEJIOCTHOM CHUCTEME XMMHUYECKOro 00pa3oBaHHsA. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, GOPMHUPOBAHUS MUPOBO33PEHUS U OO0IIEH KYJIbTYpPHI
YeJloBEeKa, a TaKXKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOLIEHUS K CBOEMY
3I0pOBbI0 W MpUpOAHOM cpene. Peamusyercs xumudeckoe 00pazoBaHHe
00yyJarommxcs Ha YPOBHE CPEIHEro oOIIero 00pa3oBaHUsl CPEICTBAMU Y4eOHOTO
npenMera «XuMHUS», COJIEpKaHME M TOCTPOEHHE KOTOPOrO ONpEJEieHbl B
nporpaMmMe Mo XMMHHM C YYETOM CHeUM(PUKH HAYKH XUMUHU, €€ 3HAaueHus B
NO3HAHUU TPUPOABl U B MaTEpPUATbHOM >KM3HU OOILECTBA, a TAaKXKe C YYETOM
o0muMX 1enel W MNPUHUUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefiHero oo1iero oopasoanus B Poccuiickoit denepariuu.

XUMHSI KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOylo pojib B
COBPEMEHHOM IUBUJIN3ALMU, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHOU KYJBTYpBHI.
OnHa BHOCHUT CBOH BKJIaJ B (DOPMHUPOBAHUE PALIMOHATBLHOTO HAYYHOT'O MBILIJICHUS,
B CO3/IaHUE IIEJIOCTHOTO MPEJCTABIEHUS 00 OKPYKAIOIIEM MHpE KaK O €AMHCTBE
OpUPOABl U YENIOBEKa, KOTOpoe (QOpMUPYETCSs B XMMHUHM HAa OCHOBE NMOHHUMAHUS
BEIIECTBEHHOI'0 COCTaBa OKPY KAIOLIEr0O MHpA, OCO3HAHUS B3aUMOCBA3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMH 00JIACTIMU IPUMEHEHUS.



TecHO B3aUMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HAyKaMU, XMUMUS CTajia
HEOTHEMJIEMOI YacTbI0 MUPOBOM KYJIBTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIIEITHOTO
TpyJa W JKU3HM KaxJaoro wieHa oOmiectBa. CoBpeMeHHass XHUMHS KakK Hayka
CcOo3uJaTeNbHAas, KaK HayKa BBICOKMX TEXHOJOTHIl HalpaBleHa Ha pEIICHHE
rJI00AIbHBIX  TPOOJIEM YCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — ChIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, YKOJIOTUYECKON OE30MaCHOCTH U OXPaHbI 3JI0POBBA.

B coorBercTtBUM C 0OmMMM TENSIMH W TNPUHIUNAMH CpPEIHEro oOIIero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHB
U3YYCHHS) OPUECHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyJamuxcs, HEOOXOAUMYI0 WM JUIsi  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPHEHTHPOB, YCIICIIHOTO BKJIKOYEHUA B JKU3Hb COLIMYyMa, MPOJOJIKEHUS
00pa3oBaHus B Pa3IMYHbBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsroniuMu  mpeaMeTa  «XUMHSD — ABISIOTCS  0a30BbIE  KypChl —
«Oprannyeckass xumus» U «OOImas M HeopraHWYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SBIJISIOTCS OCHOBBI 0a30BOM HAYKH: CHUCTEMa
3HAHWM MO0 HEOPTraHWYECKON XMMUU (C BKIIOUEHHUEM 3HAHHUM U3 00IIeld XUMUU) U
OpraHn4yeckon xuMuu. POpMHUpPOBAHUE JAHHOU CUCTEMBbI 3HAHUW NPU U3YUYECHUU
npenMera oOecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB ¥ TEOPUI XUMUHU.

CrpykTypa coaepkaHusi KypcoB — «Opranmueckas xuMmus» u «OOmas u
HEopraHuveckass XuMmus» chopMuUpoBaHa B IporpamMMe IO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOAXOJa K HW3Y4YEHUI0 Yy4yeOHOro warepuasa u 0OyCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUW HA  ONpPEAeTEHHBIX
TEOPETUUECKUX YpOBHsIX. Tak, B Kypc€ OpraHM4ecKOd XHMHUHU BELIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOEHHSI OPraHHYECKUX
COCIMHEHUI, a TaKXke Ha YpPOBHE CTEPEOXUMUYECKUX U IIEKTPOHHBIX
IpelcTaBIeHuil o cTpoeHun BemiecTB. CBeleHus 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JIAIOTCS B Pa3BUTHHM — OT YTJIEBOAOPOJIOB J0 CIOKHBIX OMOJOTUYECKU
aKTUBHBIX COCJMHEHMH. B Kypce opraHM4ecKod XUMHUM TIONy4YalOT pPa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl MEpBOHAYAIbHBIC
MPEJICTABIICHUSI 0 XUMHUYECKOM CBSI3H, KJIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOMN peaKilni.

[lon HOBBIM yriomM 3peHusi B IMpeaMeTe «XuMHs» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIH Ha YpPOBHE OCHOBHOrO 001Iero o0pa3oBaHUs
TEOPETUYECKUNA MaTepual MU (PaKTONOrMYecKue CBEAEHUSI O BeElIecTBaX U
XUMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» 00yYaronuMcsi MPEJOCTaBIseTCs BO3MOXXHOCTh OCO3HATh 3HAYEHUE
MEPUOUIYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTHUECKUX TMO3UIINM,



rIy0ke TIOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIUH 3TOro 3aKkoHAa — OT
0000111ar0111eH 10 0OBICHSIONIEH U TPOTHOZUPYIOIIEH.

Enunas cucrtema 3HaHMN O BaXKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUHU,
CBOMCTBaX M MPUMEHEHUHU, a TAKXKE O XMMHUYECKHX PEaKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TpoTekaHus ngomnonHsercs B kypcax 10 u 11 «kiaccos
DJIIEMEHTaMU COJIEP)KAHUSA, HUMEIOIIUMHU KYJIbTYpOJIOrMYECKU U TPUKJIAJTHON
XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT IOHMMAHMIO B3aUMOCBSI3U XUMHH C
JIPYTUMU HayKaMH, PacKpbhIBAIOT €€ poJib B IO3HABATENBLHON M MPAKTHUECKOM
JESITEIbHOCTA 4YeJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHS K IIPOLIECCY
TBOPUYECTBA B O0JIACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMUMHUH, TOMOTAIOT
BBIITYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO U JUYHOCTHO 3HAYUMBIX
npoOiieMax, CBA3AaHHBIX C XMMHEW, KPUTHUECKH OCMBICIHMBATh HH(OpPMAIUIO U
OpUMEHSATh €€ N TIOTNOJHEHUS 3HaHWM, pelIeHUS WHTEUICKTYyalbHbIX H
HKCIIEPUMEHTAIBHBIX UCCIIEIOBATENBCKUX 3a/1ay. B 1emom conepkanue y4eOHOTo
npenMera  «XWUMHS»  JAHHOTO  yYPOBHS  W3Y4YEHHUS OPUEHTHUPOBAHO  Ha
dbopmupoBaHue y 0OydYaromMXCs MHPOBO33PEHYECKONW OCHOBBI JIJISi MMOHUMAHUS
dbunocopckux uIeH, TaKUX KaK: MaTepUAIbHOE E€IUHCTBO HEOPraHUYECKOTO U
OpraHU4YecKOoro Mupa, OOYCJIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM W
CTpOEHHEM, T[I03HABAEMOCTh TMPHUPOJHBIX SBICHUW IMyTEM OJKCIIEPUMEHTA W
pelIeHHs] TMPOTHBOPEYH MEXKIy HOBBIMHU (aKkTaMu U TEOPETHUYECKUMU
MPEINOCHIIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUICHUU DKOJIOTHYECKUX Mpobiem, a
TaKke MpooseM cOepekeHHs] IHEPTreTHUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUN U MaTEepPHAJIOB.

B nmnmane pemeHus 3a7ad  BOCIUTAHMS, Pa3BUTUS W COIUAIM3AIUU
o0y4Jamuxcs NPUHATHIE MPOTPAMMON MO XHUMHH TOAXOJbI K OMNPEICICHHUIO
COJIEp)KaHMsI M TOCTPOCHHUSA TMpeAMeTa MpeaycMaTpuBaroT (HOpMHUpPOBaHUE
YHUBEPCATBHBIX Y4EOHBIX JCHCTBUN, HUMEIOIMMX 0a30BO€ 3HAYEHUE A
Pa3TUYHBIX BHJIOB JEATEIBHOCTH: pEHIeHUS TNpo0sieM, TOUCKa, aHalu3a W
00paboTku uHGOpPMAIIUU, HEOOXOJUMBIX JUIsI TPUOOPETEHUSI OTBITA MPAKTUYCCKON
U HCCIEN0BATENbCKON ACSITEIbHOCTH, 3aHMMAIOIEH BaKHOE MECTO B IO3HAHHUH
XUMUH.

B mnpaktuke mnpenogaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEIHEro OOIIEro 00pa3oBaHus, IPU OMPECIICHUH
COJIEp)KATEeNIbHOM XapaKTEPUCTUKH I1IeJIed W3Y4YCHHs MpeIMeTa HarpaBieHUEM
MEPBOCTENEHHON 3HAYMMOCTU TPAJAUIMOHHO TpHU3HAETCS (POPMUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUUYECKON
NESITEIbHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C
METOJIMYECKONM TOUYKHM 3PEHMsI TaKOW MOAXO0J K ONpPEAETCHUIO IeNield W3y4deHUs
npeaMeTa SBIISETCS BIIOJHE ONpPaBIaHHBIM.



CornacHo JaHHOW TOYKE 3pEHHUS TJABHBIMU LEISIMU HM3yYEHUs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIFOTCA:

e (QopMHPOBAaHHE CHCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIICH
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIFOUYEBbIE MOHATUS, (PyHIaMEHTaIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHWE $S3bIKAa HAYKH, YCBOCHHE W TMOHUMAHUE CYIIHOCTH JOCTYITHBIX
0000111eHNY I MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHUE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX PEaKiuii, HEOOXOMUMBIX ISl TMPUOOpETEeHUs
YMEHUN OpPUEHTHUPOBATHCSI B MHPE BEIIECTB W XUMHUYECKUX SIBJICHHM,
UMEIOIIUX MECTO B IPUPOJIC, B IPAKTHUECKON 1 TTOBCEIHEBHON JKU3HH,

e pa3BUTHEC YMEHUU U CIIOCOOOB IEATEILHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMMHYECKOTO JKCIEPUMEHTa, COOIOJICHUEM TIPaBHII
0e30macHOr0 OOpaIICHHUS C BEIICCTBAMH.

Hapsimy ¢ aTuM, comepkarenbHas XapaKTepUCTHKA MeTeH U 3a/1a4 U3ydeHUs
nmpenMera B IporpaMme 1Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMH IPUOPUTETAMHU B CHCTEME CpemHero oomiero oopasoBanusi. CeromHs B
NpernojaBaHud  XUMUU B OOJNbINEH  CTemeHW OTHAETCS  MPEANOYTCHHUE
MPAKTUYCCKON KOMIIOHEHTE COJACpKaHUus OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBHIMTYCKHUKA 0O0Ie00pa3oBaTeIbHON OpraHU3aIliy, BIAACIOIIETO HE
HAaOOpOM 3HaHUM, a (PYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHUSIMA aKTUBHOTO TOJIYYCHHS 3HAHUM YW MPUMEHEHHSI WX B PEAbHOW KU3HU
JUTS pEIICHUS] TPAKTUIECKUX 33]1ad.

B cBsi3u ¢ 3TUM mpu HU3YYEHHHM TpenMeTra «XHUMHs JIOMUHUPYIOIIee
3HauYEHHE MPUOOPETAIOT TaKKE IETU U 3a/1a4H, KaK:

amanrtanus oO0yJarmnxcs K yCIOBUSIM TUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHWE  WHTEIUIGKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO TPAMOTHBIX
pENICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAaIUsX, CBI3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopmupoBanue 'y OOyYaroOmUXCS  KIFOUEBBIX  HAaBBHIKOB  (KJIFOUEBBIX
KOMITETEHIIM), WMEIOIIUX YHUBEPCATbHOE 3HAYEHUE [UIS Pa3IUYHBIX BHUJIOB
JESITENIbHOCTHU: PEIIeHUsT Tpo0sieM, MTOUCKa, aHaln3a U o0paboTKu MH(OpMaIuy,
HEOOXOJIMMBIX JUIsl TPUOOPETEHHs] ONbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B I[IO3HAHUM XUMHUHU, a TakXkKe IS OIEHKH C TO3ULUN
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHYECKHUX
MIPOLIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOJAHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEIIEKTYaIbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00YUYaIOIINXCS: CIIOCOOHOCTH CaMOCTOSITEIbHO MPUOOpPETaTh HOBBIE
3HAHMSI TI0 XMMHUHU B COOTBETCTBUH C JKU3HEHHBIMH OTPEOHOCTAMHM, UCTIOIB30BaTh
COBpEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTHUU JJIsi TIOUCKA W aHalu3a Y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(OPMAIIUU XUMHUYECKOTO COJICP KaHMUS;

dbopMHpoBaHUE U pa3BUTHE y 00y YAIOIINXCS aCCOIMATUBHOTO U JIOTUYECKOTO
MBIILICHUS, HA0JII01aTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJIMMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU U TPOBEACHUU XUMUYECKOTO
IKCIIEPUMEHTA;

BOCIUTaHHE Yy OOydJalmuxcsa YOSKIEHHOCTH B T'yYMaHUCTHYECKON
HANPABIEHHOCTH XUMHH, €€ BAXHOW POJM B PEHICHUH TJI00ATbHBIX MpoOiieM
PaIMOHAILHOT'O MPUPOIONOJIb30BAHUS, TIOTIOJTHEHUSI YHEPTETUUECKUX PECYpPCOB U
COXpaHEeHMs] TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPUPOJIE U CBOEMY 3JI0POBbIO, a TaKkKe MPUOOPETEHUs OIbITa
UCIOJIb30BAHMS TOJYYEHHBIX 3HAHUW JUIS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYallUAX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSIMHU.

B yuebHoM mane cpemHero oOmero oOpa3oBaHUS TPEAMET «XHUMHUS
0a30BOr0 YPOBHsI BXOJUT B COCTaB MpeaMeTHON obnactu «EcTtecTBeHHO-HAy4YHbBIE
IPEIMETHI.

O011ee YuCII0 YacoB, OTBEAEHHBIX ISl U3YUYEHHUS] XUMUU, HA 0a30BOM YPOBHE
cpenHero obmiero odpa3zoBaHus, cocTapisgeT 68 yacos: B 10 kmacce — 34 gaca (1
gac B Hefeno), B 11 kimacce — 34 yaca (1 gac B Heenio).



COJEPXAHUE OBYYEHUA
10 KVIACC
OPTAHNYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHMYeCKOM XUMMHU

[Ipenmer opraHM4ecKkOr XUMHUM: €€ BOSHUKHOBECHHUE, PA3BUTHUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPUANOB. T€OpUs CTPOEHUS OpPraHUYECKUX
coenquHeHuit A. M. bytneposa, e€ ocHOBHbIE MOJI0KEeHUSI. CTPYKTYpHBIE (POPMYIIbI
OpPraHMYECKUX BEWIEeCTB. loMomnorus, wu3oMepus. XHUMHYECKas CBS3b B
OPTraHUYECKUX COCIMHEHUAX — OJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenue o kiaccuukaluMu opraHuyeckux BeuiecTB. HomeHknaTypa
OpraHWYeCKUX COEIMHEHUM (cucTeMarhyeckas) W TpUBHAIbHBIE HAa3BaHUSA
BAXHEUIIUX IIPEACTABUTENIEN KJIIACCOB OPIaHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl HM3YyYEHHMS BEUIECTB M MUX IPEBPALICHUN:
O3HAaKOMJIEHHME C 00pa3lamMu OpPraHMYECKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICIUPOBAHUE MOJIEKYJ OpPraHMYECKUX BEUIECTB, HAONIOJIEHUE U
ONMCaHUE JEMOHCTPALIMOHHBIX OIBITOB IO NMPEBPAILECHUIO OPTAHUYECKHUX BEIIECTB
IIpu HarpeBaHuu (TUiaBjieHue, OOyTJIMBaHUE U TOPEHUE).

Yraesoanopoabl

AJIKaHBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKMU psa. MeraH um 3TaH —
IpOCTEHIINE MPEICTABUTEIN aKaHOB: (PU3MYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuM 3aMelIeHHs] U TOpPEHUs), HAxXOXXJIEHUE B MPUPOJAE, NOJy4YEHHE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHHUE, TOMOJOTUYECKUN Psifl. DTUIEH U NMPOIUIIEH —
IPOCTEHIINE MPEICTABUTEIN QKEHOB: (PU3MYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuM THAPUPOBAHMS, TAJIOICHUPOBAHUSA, THApPATALMH, OKHUCIEHUS H
NOJINMEPU3ALINH ), TOJIyYE€HUE U IPUMEHEHHE.

Anxaauensl: Oytamuen-1,3 u merunOyrammen-1,3: cTpoeHue, BaKHEHIIHNE
XUMUYECKHE CBOMCTBA (peakius nonumepusanuu). [loyueHne CHHTETHYECKOTO
Kay4dyKa U pE3HHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKUH psAsl. ALIETUIIEH
— MPOCTEUIINKA NPEJCTABUTENb QIKHMHOB: COCTaB, CTPOCHUE, (U3UYECKUE H
XUMUYECKUE CBOMCTBA (peakUuU T'HIPUPOBAHUS, TAIOT€HUPOBAHUS, THApPATaLUH,
TOpPEHUs ), IOJyYEHUE U TPUM EHEHUE.

Apenbl. beH3on: cocraB, cTpoeHHE, (PU3NYECKHME U XUMUYECKHE CBOMCTBA
(peakuuu rajJloreHUpPOBaHUs U HUTPOBAHMS ), MIOJYUYEHUE U MPUMEHEHUe. 10.yon:
cocmae, cmpoenue,  (usuueckue U  Xumuueckue — ceoucmea  (peaxyuu
2AN02EHUPOBAHUS U HUMPOBAHUS), NOSYyYeHue U npumenenue. TOKCHIHOCTh



apeHoB. ['eHeTHyecKas CBA3b MEXKIY YIJIEBOJOPOJAMHU, MNPUHAMICKAINMU K
pa3IMYHBIM KJaccam.

[IpuponHble HWCTOYHUKHK YTIIEBOAOPOAOB. IlIpupoaHbli ra3 W IMOIyTHBIE
HedTsHble ra3pl. HedTh u €€ mpoucxoxnenue. CrocoObl mepepaboTku HEePTH:
MEPEeroHKa, KPEeKUHT (TePMUYECKUH, KaTaUTUYECKUii), muponus. I[IpoaykTsi
nepepaboTku HedTH, UX MPUMEHEHHE B TIPOMBIIIUICHHOCTH U B ObITy. KameHHBIi
YTOJIb U IPOJYKTHI €0 MepepadoTKU.

OKCIEpUMEHTANIbHBIE METOAbl H3YUYEHHUSI BEIIECTB M HX MPEBpaIlCHUN:
O3HaKOMJIEHUE ¢ 00pa3IaMu TIaCTMACC, KAy4YyKOB U PE3UHbI, KOJUICKIINH
«Heptp» u  «VYromp», MOJEIUPOBAHHWE  MOJIEKYJ  YyIJE€BOJOPOJOB U
raJIOr€HONPON3BOIHBIX, MPOBEJCHNE MPAKTUYECKOW pabOThI: MOMyUYEeHHUE I THUIICHA
Y U3YUYEHUE €TO CBOMCTB.

Pacuérnbie 3agaumn.

Beruncnenus mo ypaBHEHHIO XHMHUYECKOW peakiuu (Maccel, 00bEMa,
KOJINYECTBA MCXOJIHOT'O BEIIECTBA WJIM MPOJYKTA PEAKI[MU MO M3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO M3 UCXOHBIX BEIIECTB WM MPOAYKTOB PEaKIUH).

Kucnopoaconepxamme opranudeckue coeInHeHus!

[IpenenbHble OAHOATOMHBIE CHHUPTHI. METaHON H 3TAaHOJI: CTPOECHHUE,
dbusnueckre W XUMHUYECKHE CBOWMCTBA (peakiWu C AaKTUBHBIMH MeETaJUIaMH,
rajoreHoBOJIOPOJIaMU, TOpPEHHE), NpUMEHEeHUEe. BoaopoaHbIE CBA3U MEXKIY
MOJIEKYyJIaMHy CIUPTOB. JIeiiCTBUE MeTaHOoIa M ATAHOJIa Ha OPraHu3M 4YeJIOBEKa.

MHoOroaToMHbl€  CHUPTHI. IJTWICHIJUKOIb W  TJUUEPUH: CTPOCHHUE,
bu3MYeCKUe W XHUMHUYECKHE CBOMCTBa (B3aUMOJCHUCTBHE CO IICIIOYHBIMU
METaJUlaMH, KauyeCTBEHHAsl peaklvsi Ha MHOrOaTOMHBbIE CHOUPTHI). [lelicTBue Ha
opranus3M uenoBeka. [I[pumenenune rauuepruHa u 3TUIECHTJIUKOJIS.

deHoJI: CTpoeHHE MOJIEKYJbl, (U3WYECKUE W XUMHYECKHE CBOWCTBA.
Toxcuunocts denona. [lpumenenne geHona.

Anpaeruasl U kemowsvl. Dopmanplerun, aueTalbIACTUl: CTPOCHHE,
bU3UYECKUEe W XUMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHHS W BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIINH ), TOJydeHUE U TPUMEHECHHUE.

OMHOOCHOBHBIE TMpeNeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KUCIIOTBI: CTpOCHHE, (PU3MYECKUEe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOmue /Ui Kjacca KUCIOT, peakius dTepuuKaiym), MoJIydeHue u mpuMeHeHHe.
CreaprHOBasi U OJICMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICHIMX KapOOHOBBIX
KHUCJIOT. MblTa Kak COJIM BBICHIUX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE CHCTBHE.

CnoxxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.



YraeBompl:  cocTaB,  KiacCH(pUKAIMs  yrieBoAoB  (MOHO-, JU- W
nosrcaxapuisl ). ['Nroko3a — mpocTenii MOHOCaXapua: 0OCOOCHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3MYECKHME U XUMUYECKHE CBOWCTBA (B3aUMOJICUCTBHE  C
ruapokcunom Menu(ll), oxucienne ammuadHbiM pacTBOopoM okcuzaa cepedpa(l),
BOCCTAHOBJICHUE, OpOKEHHE TIIOKO3bI), HAXOXJECHHWE B TPHUPOJAE, MPUMEHEHHE,
ouonorunyeckas poiib. @orocunre3. OpykTo3a Kak u30Mep TIFOKO3HI.

KpaxMan u memirosio3a Kak npupojaHble noiuMmepsl. CTpoeHHe Kpaxmana u
uemnono3pl.  dusznuecke M XUMHYECKME CBOMCTBAa KpaxMmaia (THUIIPOJIN3,
KaueCTBEHHAsl PEAKIIHs C HOJIOM).

OKCIEpUMEHTANIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M HX MPEBpaIlCHUMN:
poBe/ieHue, HAONIOJIEHWE W OIMHMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAue€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CHUPTOB (OKUCICHHE ATaHOJa
okcugom ™menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aUMOJEWUCTBHE TJIHUIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIeHHEe aMMHAYHBIM PACTBOPOM OKCHAA
cepebpa(l) u rumpoxcumom meau(ll), B3aumopeiicTBMe Kpaxmana C HOJOM),
IIPOBEJICHU € MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3amaun.

Beluucnenuss 1Mo ypaBHEHHUIO XHUMHUYECKOW peakmuu (Macchl, 00bEMma,
KOJINYECTBA MCXOJIHOT'O BEIIECTBA WJIM MPOAYKTa pEeaKlMy MO HU3BECTHBIM Macce,
00BEMY, KOTHMYECTBY OJHOTO M3 UCXOIHBIX BEIECTB WM MPOAYKTOB PEAKIUN).

A30Tcoaepxaliue OpraHn4ecKiue CoeTMHEHUS.

AMMHOKUCIIOTHI Kak aM(pOTepHbIE OpraHUYEeCKUe coenuHeHus1. DPuznueckue
U XUMUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha mpUMepe riauiuHa). buonoruyeckoe
3HaA4eHHE aMUHOKUCIOT. [lenTusl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJISIpHBbIE coeauHeHus. [lepBuuHas,
BTOpUYHAS U TPETUYHAS CTPYKTypa O€nKOoB. XHUMHYECKHE CBOWCTBA OCIIKOB:
TUAPOIIN3, ICHATYpallKsl, KAYeCTBEHHBIE pEaKIIuu Ha OENKH.

OKCIEpUMEHTAIIbHBIE METOAbl H3YyYEHHS BEIIECTB W MX MPEBpAILCHUIL:
HaOJI0/IEHNE U OMHCAHKUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATYypaIus OCIKOB Mpu
HarpeBaHUU, [IBETHBIC PEAKIIUU OETKOB.

BricokoMoJIeKyJIIPHBbIE COCTUHEHU A

OCHOBHBIE TIOHSITUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPU3ALNU, CPEIHAS MOJEKYIspHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
MOJIMMEPHU3ALINS U TTOJIMKOHICHCALIMS.

OKCIIEpUMEHTANIbHBIE METOAbl H3YyYEHHsS] BEIIECTB W MX MPEBpAILCHUIL:
O3HaKOMJIEHHE C 00pa3llaMH MPUPOJHBIX M UCKYCCTBEHHBIX BOJOKOH, MJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.



Peaymmzanust MeXIpeIMETHBIX CBSI3€M NPU M3YYEHUN OPraHUYECKON XHUMUHU B
10 xjacce OCYIIECTBISETCS 4Yepe3 HCIHOJb30BAaHME KaK OOIIMX eCTECTBEHHO-
HAy4YHBIX MOHSTUH, TaK W MOHITUH, SBJISIOUUXCA CUCTEMHBIMHU IJIsl OTIEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIC TTOHSATHS: SIBICHUE, HAYYHbIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHUS, aHAIU3, CUHTE3, KJIacCU(UKAIMs, NEePUOJIUIHOCTb, HAOII0ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHKE.

dusnka: wmaTepusi, DSHEpPrusi, Macca, aroM, OJJEKTPOH, MOJIeKya,
OPHEPreTUYECKUN YPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3NUECKUE BETUUUHBI U €UHUIBI KX U3MEPEHHUSI.

buonorusa: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTtocuHTe3, OMOJOTUYECKU AaKTHUBHBbIC BellecTBa (O€NKH, YIJIEBOJbI, KHUPHI,
bepMeHThI).

['eorpadust: MuHepanbl, TOpHBbIE TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypCehl.

TexHoJorusi: NHUIIEBbIE MPOAYKTHI, OCHOBbI PAlMOHAIBHOIO IHUTaHUS,
MOIOIIINE CPEACTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpenapaThl, MaTepHalibl U3
VCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBBI XUMHUM

XAMUYECKHN dIeMeHT. AToMm. Snpo aroma, H30TONBL. OJIEKTPOHHAs
000J104YKa. DHEPreTHYeCKue YPOBHH, MMOJAYPOBHH. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeieseHus] 3JIEKTPOHOB MO OpOUTalIsIM B aroMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPHUOIOB. DIEKTPOHHAS KOH(UTYypaLIds aTOMOB.

Ilepnoanueckuil 3akoH U Ilepronnueckas cucteMa XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa. CBA3b NEPUOAMYECKOTO 3aKOHA U lleproanueckon cUCTEMBI
xuMu4deckux anemeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOpUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHMS CBOWCTB XHMHWYECKHX DJJEMEHTOB U
o0pa3yeMbpIX MMM MpPOCTBIX M CIOXHBIX BEIIECTB IO TpyNnaM MU IEepUOJaM.
3Ha4YEeHHE NEPUOIUYECKOTO 3aKOHA B Pa3BUTHU HAYKH.

Ctpoenne BemecTtBa. XUMHYECKas CBs3b. BUIbl XMMHUYECKOM CBS3U
(KOBaJICHTHAsl HEMOJISIpHAs W MOJISIpHAs, MOHHAsA, MeTainyeckas). MexaHu3Mbl
0o0pa3oBaHUs KOBWIEHTHONW XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
aKuenTopHeii). Bomopoanas cBsa3b. BaneHTHOCTh. DJIEKTPOOTPHULIATENHHOCTb.
Crenenb okucneHns. MIOHBI: KaTUOHBI M aHUOHBI.



BemiectBa  MOJIEKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTBA. TUIbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTALUIMYECKON PEIIETKH.

[TonsiTvie 0 AUCHIEPCHBIX CHUCTeMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPBHI.
MaccoBas 10J1 BEIIECTBA B pACTBOPE.

Krnaccudukarms HEOPraHUYECKUX COCIMHECHU M. Homenkmnarypa
HEOPraHWYECKUX BENMIECTB. [e€HeThdeckas CBSI3b HEOPraHUYECKHUX BEIECTB,
MPUHAJJICKAIIUX K PA3JIMYHBIM KJIaCCaM.

Xumudeckas  peaknusa.  Krnaccudukanmss  XMMHUYECKHX — peakIuid B
HEOPraHWYECKONW W OpPraHMYeCKOW XHUMHUHU. 3aKOH COXPAHEHHS MacChl BEIECTB,
3aKOH COXPAaHCHUS U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEaKIUSIX.

CKOpoCTh peaknuu, €€ 3aBUCUMOCTh OT Pa3IudHbIX (hakTopoB. OOpaTHMBbIe
peakmuu. XuMU4YeCcKoe paBHOBecue. DakToppl, BIMSAIOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [laremnbe.

Dnextponutryeckas aucconuanus. CuibHbIe U ciadblie 25ekTpoiauTsl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCIIAsA, HEUTPaIbHAs, [IEJIOYHAs.

OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC PEAKIINH.

DKCHEPUMEHTAILHBIE METOJIbI HM3YUYEHHMS BEIIECTB M MX MpPEBpaIlCHUM:
nemMoHcTparus Tadnun «llepuoaudeckas cucrema XUMHYeCKUx 3jeMeHToB JI. .
MenneneeBa», M3ydeHHE MOJEIECH KPUCTALINYECKUX PEIIETOK, HAOII0JICHUE U
OTMCaHUe JICMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yiokKeHHEe TIePOKCH A
BOJIOPOJIa B MPUCYTCTBUM KAaTaJIM3aTropa, ONPEACICHUE CPElIbl PACTBOPOB BEIIECCTB
C TIOMOIIbIO YHHBEPCAIBHOTO HMHAMKATOpPA, PEAKIUH HMOHHOTO OOMeHa),
MPOBEACHUE TIPAKTUUECKOU paboThl «BiusiHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XAMHUYECKOU pEaKIum».

Pacuérnbie 3a1aum.

Pacuétel 1O ypaBHEHHMSIM XUMHWYECKHX pEaKIWd, B TOM YHCIIEC
TEPMOXHUMHUYECKUE PaCUEThl, pacu€Thl C HCIOJIB30BAaHUEM TOHSATHUS «MaccoBas
JIOJIs1 BEILIECTBAY.

Heoprannuyeckasi xumms

Hemeramibl.  Ilomoxenne HemeramioB B Ilepuogmueckoil  cucreme
xuMuueckux syeMeHToB JI. M. MenneneeBa U O0COOGHHOCTH CTPOEHHUS aTOMOB.
dusznyeckue CBOMCTBA HEMETAIOB. AJLIOTPONHS HEMETAUIOB (Ha mpuMepe
KHCIIOpo/a, cepsl, pocdopa u yriepoaa).

XUMHUYECKUE CBOMCTBA BAKHEHIIUX HEMETAUIOB (TaJOT€HOB, CEPhI, a30Ta,
dochopa, yriepoga W KpeMHHS) W HUX  coeAUHEHUN  (OKCHIOB,
KHCJIOPOJICOAEPKAIIMX KUCIOT, BOJIOPOIHBIX COSAMHEHU ).

[IpruMeHeHre BAKHENIITMX HEMETAIVIOB U UX COCAMHEHMUI.



Meramnel. [lonoxenne meramioB B Ilepuoandeckon cucreMe XUMHYECKHX
anemeHnToB J[. . MenneneeBa. OcOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000J0UEK
atoMoB MeTaiuioB. Obmue (uzndeckne cBoiicTBa MeTawioB. CrijlaBbl METAJIOB.
DIJIEKTPOXUMUYECKUN PSAJT HAPSIKEHUN METaJlIoB.

XUMHUYECKUE CBOMCTBA BaXKHEUIIMX META/UIOB (HATPUM, KUK, KaJlbIIUM,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAVHECHUH.

OO6mue crocoObl mosydeHus: MeTaiioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTANIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M HX IMPEBpallCHUMN:
U3Y4YCHHE KOJUICKIUU «MeTaibl M CIIaBb», 0Opa3IOB HEMETAUIOB, PEIICHUE
IKCIIEPUMEHTANIbHBIX 3aja4, HAONIOJCHHNE U OINHUCAHHWE JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OIBITOB (B3aMMOJCHCTBUE THUAPOKCHUJIA AIFOMUHUSL C PACTBOpaMU
KHUCIIOT U 1IEJ04Y€el, KAUeCTBEHHbIC PEAKIIMU Ha KATUOHBI METAILJIOB).

Pacuérneble 3agaun.

Pacu€rbl mMaccel BeliecTBa WM 00bEMa Ta30B MO HU3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYaCTBYIOIIUX B PEAKIMHU BEIIECTB,
pacuétbl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJTHO
U3 BEIIECTB UMEET IPUMECH.

XuUMHS U KU3Hb

Ponp xuMum B oOecriedeHUN SKOJOTHYECKOM, PHEPTeTUUCCKOM M MHIIEBOMN
0€30MacCHOCTH, PAa3BUTUU MeIUUUHBI. [loHSATHE O HAy4YHBIX METOJaxX IMO3HAHUS
BEILIECTB U1 XUMHUUYECKUX PEAKIUN.

[IpencraBnenus 00 OOMMX HAyYHBIX MOPHUHIMIAX [POMBIIIICHHOTO
MOJIyYEHHUS BaXKHEUIIHUX BEILECTB.

YesioBeK B MHUpE BEIIECTB M MaTEpPUAIOB: BaXKHEWILIHE CTPOUTEIbHBIE
MAaTepUaIbl, KOHCTPYKLUHOHHBIE MAaTE€pHalbl, KpPAacKH, CTEKJIO, KEpaMuKa,
Marepuaibl I 3JIEKTPOHUKH, HAHOMATEpUAJIbl, OPTaHUYECKHE U MHUHEPAIbHbBIC
ya0OpeHus.

XuMusi ¥ 3740pPOBbE YEIIOBEKA: MpaBUjIa HMCHOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia O€30MacHOTO MCIOIb30BaHUS MPENapaToB ObITOBOM XUMHH
B [TIOBCETHEBHOM KM 3HMU.

MexnpenMeTHBIE CBS3H.

Peanuzanuss  MEXIpeIMETHBIX  CBA3€H TpU  HM3y4YeHUH OOmed u
HEOPraHn4ecKkoil xumuu B 11 Kiacce ocymiecTBIsE€TCS Yepe3 UCIOJIb30BAHUE KaK
OoOlIMX €CTECTBEHHO-HAYYHBIX TOHSATHM, TaK M TOHATHH, SBISIOIIUXCS
CUCTEMHBIMU JJISI OTJENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAY4YHbIE MOHSTHS: HAY4YHBIM (PaKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, KJIacCUPUKALUi, TMEPUOAUYHOCTh, HaOIIOACHUE,
HKCIEPUMEHT, MOJICINPOBAHNE, UBMEPEHHE, SIBIICHUE.



dusznKa: MaTepusi, SHEPrUsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, PAJMOAKTUBHOCTb, MOJIEKYJIA, SHEPI€TUUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSHHE BEIICCTBA, (PU3MYCCKHE BETUYUHBI M IUHUIIBI MX
M3MEPEHUSI, CKOPOCTb.

buomorusi:  kimerka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- U
MHKPOIJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpTraHU3ME.

['eorpadus: MuHEpaibl, TOPHBIC MOPOJBI, MOJIE3HbIE UCKOMAeMbIe, TOTUIMBO,
pECYpPCHI.

TexHOJIOTHSI: XUMHUYECKAsT MPOMBIIIEHHOCTh, METALIYPrUs, MPOU3BOJICTBO
CTPOUTEIIBHBIX MATEPUATIOB, CEJIBCKOXO3SIMCTBEHHOE ITPOM3BOJICTBO, ITHIIIEBAS
MPOMBIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOICTBO
KOCMETUYECKHX IIpenaparoB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpUAJIOB,
AJIEKTPOHHAS MPOMBIIIJIEHHOCTb, HAHOTEXHOJIOT UH.



INIAHWUPYEMBIE PE3VYJIBTATBEI OCBOEHUA ITPOI'PAMMEI 110 XMW
HA BA30BOM YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COQO ycranaBnuBaer TpeOOBaHUA K pe3yibTaraM OCBOCHHUS
0oOyJalIIMMUCS TPOrpaMM CpPEIHEro o00mero o00pa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHBIM M NOpeaMeTHbIM). HayuHo-MeToguuyeckoil OCHOBOW s
pa3paboOTKH TUTAHUPYEMBIX PE3yJIbTATOB OCBOEHHUS MPOTPAMM CPEIHEro OOIIEro
00pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN TTOIXO.

B COOTBETCTBUM C CHUCTEMHO-IESITEIIBHOCTHBIM IOJXO0JIOM B CTPYKType
JUYHOCTHBIX PE3YJbTaTOB OCBOEHUS MpeaMeTa «XUMHs» Ha YpPOBHE CPEIHErO
o011ero o0pa3oBaHus BbIJIE€JIECHBI CIEIYIONINE COCTABISAIOLINE:

OCO3HAaHHE OOYYaIOIIUMHCS POCCUHUCKONW TpakJaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITENIbHOCTU U CAMOOIPEIEIICHHIO;

HAIMYME MOTUBAIMU K 00YUYEHHUIO;

I[EJICHANIPaBIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX IEHHOCTEN M HCTOPUUECKUX TPAIUIINI 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTH OOY4YarolIuXcCsi PYKOBOJICTBOBATHCSI B CBOEH
JESTEIbHOCTA LEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMHU, MPUCYIIUMU UEIOCTHOM
CUCTEME XUMHUYECKOr0 00pa30BaHus;

HAIMYME TPABOCO3HAHUS DKOJIOTHYECKOM KYJIbTYphl M CIIOCOOHOCTH CTaBUTH
IEJIU U CTPOUTH KU3HCHHBIC TIIAHBI.

JInyHOCTHBIE pE3yJbTaTbl OCBOCHHS IpeaMera «XHUMUS» JOCTHTAlOTCS B
CIMHCTBE Yy4eOHOW M BOCHUTATEIBHOM JEATEIBHOCTU B COOTBETCTBUH C
I'YMaHUCTUYECKUMH, COIMOKYIbTYPHBIMH, yXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJIeAIaMU POCCHUHCKOTO TPAKIAHCKOTO OOIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMM U TpaBWJIaMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHMS, CAMOPA3BUTUA U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJarommuxcs.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMera «XUMHUS»  OTPaKaloT
chOpMHUPOBAHHOCTh OTBITa MO3HABATEIILHOW W MPAKTUYECKOW JEeSATEIbHOCTU
oOy4Jarmuxcs Mo peaan3aiuy MPUHATHIX B 00IIeCTBE IEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpakaIaHCKOro BOCHUTAHUS:

OCO3HaHUS O0YYaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBOXECHUSI K 3aKOHY U MPABOMOPSJIKY;

MPEJICTAaBIEHUS O COLMATBHBIX HOPMax W TMpaBUIaX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE;



TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHUHU
y4eOHBIX ITPOEKTOB, PEIICHUH YUYeOHBIX W ITO3HABATENBHBIX 3aJ1a4, BBIMIOJHCHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY H
apTyMEHTBI JPYTUX MPH aHAJIW3E Pa3IUIHbIX BUJIOB YUeOHOH JIEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIICHHS K HCTOPHUYECKOMY M HAydYHOMY HACIISIUIO
OTE€YECTBEHHOM XMMUM,;

YBOXEHUS K IPOIECCY TBOPYECTBA B 00JACTH TEOPHH M IMPAKTHUIECKOTO
IMPUMEHEHHS XMMHUH, OCO3HAHHUS TOTO, YTO JOCTHIKCHHMS HAyKH €CTh Pe3yJbTaT
JUTMTEIIBHBIX ~ HAOMIOJICHUH, KPOIMOTIMBBIX  JKCIIEPUMEHTAIBHBIX  TOHMCKOB,
TIOCTOSTHHOT'O TPY/JIa YUEHBIX M MMPAKTHKOB,;

WHTEpeCa W TO3HABaTEJIbHBIX MOTHBOB B IIOJYYEHHH M TOCICIYIOIIEM
aHaM3e WHGOPMAIMK O MEePEIAOBBIX JOCTHIKCHUSIX COBPEMEHHON OTEYECTBEHHOM
XAMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS :

HPaBCTBEHHOTO CO3HAHUS, STUUECKOTO ITOBEICHHS,

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBSI3aHHBIC C XUMHUYECCKUMHU SBICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIEC PEIICHUs, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI M [ICHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBCACHHE W IMOCTYIKH CBOMX TOBAapHUIIECH C
MO3UIIMK HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHWE ITOCICICTBHHA STHX
MOCTYIIKOB;

4) popMHpOBAHHUS KYJbTYPHI 310POBbSI:

MMOHMMAHMS IIEHHOCTeH 3I0pOBOTO M  0Oe3omacHoro obpaza IKW3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHM3MYECKOMY U
TICUXHYECKOMY 3JI0POBBIO;

coOro/IeHusT TpaBujl Oe30MacHOro oOpalleHHus ¢ BEIIeCTBAMH B OBITY,
TTOBCETHCBHOM YKU3HH U B TPYAOBOH JICATCIIBHOCTH;

MOHMMAHMS I[IEHHOCTH TIPaBWJ HHJIUBHUIYyAIBHOTO M  KOJJIEKTUBHOI'O
0€30ITaCHOT'0 IMOBEJICHUS B CUTYAIIUAX, YIPOXKAIOIIUX 3I0POBBIO U )KM3HU JIFOJICH;

OCO3HAHHUS TOCIIEACTBUI M HENPUATHS BPEIHBIX MPUBBIYCK (YIOTpEOICHUS
QJIKOT0JISI, HAPKOTUKOB, KypPEHHUS );

5) TPYA0BOT0 BOCTIUTAHMS:

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIIe0BaTEIbCKOU
JCATCIIBHOCTH, OOIIECTBCHHO IIOJIC3HOM, TBOPYECKOW W  JPYTHX  BHJIAX
JEATENBLHOCTH,

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PEHICHUM MPaKTHYSCKUX 3aaad
COILIMAJILHOM HaNpaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY H3yYEHHUIO Mpodeccuil pa3indHoOro pojaa, B TOM
YHCIIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHHM 110 XUMUH;

YBOXEHUS K TPYIy, JIOJASAM TpyAa W pe3yjbTaTaM TPYIOBOH NeATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYAIbHON TPAeKTOPUU
oOpazoBanusi, Oyaymieil mpodeccur U pealv3anuu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) IKOJIOrMYeCKOro BOCIIMTAHUS :

HKOJOTUYECKU I1€JIECOOOPA3HOT0 OTHOIIEHUS K TPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HH HA 3eMJI€;

MOHUMAaHUSl TJIOOATBHOTO XapaKTepa SKOJOTHYECKUX NpOoOJIeM, BIHUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOTHON U COITUAIBHOU Cpebl;

OCO3HAaHUA HEOOXOJAMMOCTH MCIIOJIb30BAaHUSI JOCTHKEHUW XUMHH  JUIs
pElIeHHs BOMIPOCOB PAIIMOHATBHOTO TPUPOIOIIONH30BaAHUS;

AKTUBHOT'O HENPUATUA JCHUCTBHM, TMPUHOCAIIAX BPEI OKPYKaAOUIEH
OPUPOAHON Cpeie, YMEHUS MPOrHO3UPOBATH HEOJArONpPUATHBIE HKOJIOTUYECKUE
MOCIICACTBUS MIPEANIPUHUMAEMBIX JCUCTBUI U MPEIOTBPAILATh UX;

HAIMYHUS PA3BUTOTO IKOJIOTHYECKOTO MBIIIJICHHS, SKOJIOTUYECKON KYIbTYPHI,
OTIbITa NesATeTbHOCTU IKOJIOTUYECKOM HaAPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHOW U COIMAIBHOM
MPaKTUKE, CHOCOOHOCTM U yMEHHUS AaKTUBHO MPOTHUBOCTOSTH HUCOJOTUU
xemohoouu;

7) HEHHOCTH HAYYHOT0 O3HAHUSI:

c(OPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUs CrenudUKM XUMUM Kak HayKd, OCO3HaHus e€ poiud B
(GbOpMHpPOBAaHUU PAIMOHATIBHOTO HAYYHOTO MBIIIJIEHUS, CO3[aHUU IIeJI0CTHOTO
MPEJICTABICHUSI 00 OKPY’KAIOIIEeM MUpE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U peIlIeHUd NpodsieM CcoXpaHEHUs
PUPOIHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTM XHMHH JJIS  COBPEMEHHOU
IUBUJIM3AIMNA: B €€ TyMaHUCTHUYECKON HANpaBICHHOCTH M BaXXHOM pOJIH B
CO3IaHUM HOBOM 0a3bl MaTepUAIbHON KYJIbTYpPbl, PEIIEHUHU TJI00ATBHBIX MTPOOIeM
YCTOWYUBOTO Pa3BUTHS UYEIOBEUYECTBA — CHIPHEBOM, IHEPreTUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€e30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, OOECIECUEHUH YCIOBUN
YCHEIIHOTO0 TpyJla M SKOJOTHMYECKH KOMQPOPTHOM >KM3HM KaXIOTO 4JieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: TOHMMAHMUSI CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BATh



MoJIy4aeMble 3HAHUS ISl aHAJIM3a W OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEr0 MHUpa U
MIPOUCXOIAIIUX B HEM U3MEHEHHM, YMEHHUS JeNlaTh 000CHOBAHHBIE 3aKJIFOYCHHS Ha
OCHOBE HAay4YHbIX (AKTOB ¥ MMEIONMUXCS JaHHBIX C IIeJIbI0  MOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJb30BaTh XUMHUYECKHUE 3HAHHS JUIs
pelieHus IpooOJieM B pealbHbIX KU3HEHHBIX CUTYyaIlHsIX;

MHTEpEeca K MO3HAHUIO U UCCIIEI0OBATENbCKOU eI TeTbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUW IO XUMUU B
COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTAMH;

MHTEpeca K 0COOEHHOCTSIM TpyJla B pa3IMYHBIX cepax MmpodhecCuoHaAITbHON
JeSITeTHbHOCTH.

METANIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbie pe3yibTaThl OCBOEHUSI y4eOHOTO mpeamera «XUMHs Ha
YPOBHE CpeHEro o01iero o0pa3oBaHus BKIIOYAIOT:

3HaUUMblE A dbopMHUpOBaHUS ~ MHPOBO33PEHHUS o0y Jaronuxcs
MEXIUCUUTIIMHAPHBIE (MEXIIPEAMETHbIE) OOIIEeHaAyYHbIe TMOHSITHUS, OTPaXaIoIINe
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEUUPUKY METOJIOB MO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTHUsl, SBJICHUE,
IPOLIECC, CUCTEMA, Hay4HbIH (DaKT, TPUHIUI, THUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEIOBAHNE, HAOIIOCHHE, U3MEPEHUE, DKCIIEPUMEHT U IpYTHE);

yHUBEpCaJbHbIE y4eOHble NeicTBUA (IMO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIE), oOecreunBaroIme dbopmupoBaHue GyHKIMOHATBHOM
I'PAaMOTHOCTH U COLIMAIbHON KOMIIETEHIIMN 00YyYaroluXCs;
CIIOCOOHOCTH oOyuaronuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCITUIIIIMHAPHBIC, MUPOBO33PEHYECKUE 3HAHUS W YHHBEPCAIbHbIE y4eOHBIC
JIEUCTBUSA B TIO3HABATEIILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeaMeTHbIE PE3YJbTAThl OTPAXKAKT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH W  PETYJISTUBHBIMU
JICUCTBUSAMU.

OsBJanenue YHUBEPCAJIbHbIMU Y4eOHBbIMH NO3HABATeJIbHbBIMH
JefCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE AeHCTBUS:

CaMOCTOATENBHO  (OopMynupoBaTP W aKTyallM3UpPOBaTh  MpoOJIeMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPEACNIATh UEIU JEITENIbHOCTH, 3aJaBas MMapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTH PE3YJIbTAThI IEATEILHOCTH C MOCTABICHHBIMU 1LICIISIMU;

MCIIOJIb30BATh TPU OCBOCHUY 3HAHUM MPUEMBI JJOTUYECKOTO MBIIIICHUS —
BBIJICTISITh XapaKTEPHbIC MPU3HAKKW TMOHATHN M YCTAaHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS I OOBSICHEHUS OTAETbHBIX (DAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBaHUS M KPUTEpUU I KjIacCU(PUKAIMKM BEHIECTB U
XAMHUYECKHUX PEaKInii;

YCTaHABJIMBATh MPUUYMHHO-CICACTBEHHBIE CBS3M MEXKAY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXXIEHUS (MHAYKTHBHBIC, JCAYKTHBHBIC, TIO
AHAJIOTMH), BBISBISATH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B pacCMaTpUBAEMBbIX
SIBIICHUAX, (POPMYITUPOBATH BBHIBOBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOIIECCE MO3HAHMS, UCIOJIb3yeMble B XUMUHM CUMBOJINYECKHE
(3HAKOBBIE) MOJIENH, PEOOPA30BBHIBATh MOJIEIbHBIC MPECTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIeMEHTa, XUMHUYecKas (opmyria, ypaBHEHHE XHUMHUYCCKOM
peakuuu — TpH PElIeHUH Y4YeOHBIX IMO3HABAaTEIbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHATh Ha3BaHHBIC MOJICITbHBIC TIPEICTABICHUS /ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIECTB U XUMUYECKUX PEAKIIH.

2) 6a30BbIe M CCIEI0BATEILCKHE AeH CTBHUS:

BJIQJICTh OCHOBAMH METOJI0OB HAYYHOTO TMO3HAHHS BEIIECTB U XUMHUYECKHUX
peaKIuu;

dbopMyIUpPOBATH LIETH U 33]]a4H UCCIIEIOBAHUS, UCIIOIH30BaTh NTOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIHMPOBAaHHBIE BOIMPOCHI B Ka4eCTBE HHCTPyMEHTA
TIO3HAHHUS U OCHOBBI I (DOPMHPOBAHHS THUIIOTE3BI IO MPOBEPKE MPABUIHBHOCTH
BBICKA3bIBAEMBIX CYKJICHUH;

BJIQJICTh HABBIKAMHM CAMOCTOSITEILHOTO TIUIAHUPOBAHUS U TMPOBEICHUS
YYEHUUYECKUX JKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOII0/IaTh 332 XOA0M
polecca, CaMOCTOATEIHLHO IPOTHO3UPOBATh €ro pe3ysbTaT, (POPMYIHUPOBATH
0000111eHUS ¥ BBIBOJIbI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YJIHTATOB MCCIEIOBAHUS,
COCTaBIIATh OOOCHOBAHHBIN OTUET O MPOJENIaHHOM padoTe;

npuoOpeTaTh OMBIT YYCHWYCCKOW HCCIECI0BATEIIbCKOW W MPOSKTHOM
JESITENIbHOCTH, TMPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MIOWCKY METOJIOB pEIICHUS TMPAKTHUYECKUX 3a7ad, NPUMEHEHUIO Pa3IUIHbBIX
METOJIOB ITO3HAHUSI.

3) padora ¢ uHpopMaueii:

OPUEHTUPOBATHCSI B PAa3IMYHBIX HWCTOYHHKAX HWH(opmanuu (Hay4dHO-
NOMYJISIpHAsT  JTUTEpaTypa XHUMHYECKOTO COJCpKAaHUs, CIPABOYHBIE TIOCOOWMS,
pecypcbl MlHTEpHETa), aHaTM3upoBaTh WHMOPMALMIO Pa3IUYHBIX BUIOB U (opm
IIPEICTaBIICHUS, KPUTHIECKH OIICHHUBATH eé JOCTOBEPHOCTh "
HETPOTHUBOPEUUBOCTb;



dbopMyIUpPOBaTH 3aMPOCHl U MPUMEHSITH PA3IMYHBIE METOJbI MPU TIOUCKE U
otbope wmHpOpPMAIMKA, HEOOXOAUMOM JUIsI BBIMIOJHEHHS Y4YeOHBIX  3aaad
OIPEAECIEHHOIO TUIIA;

NpUOOPETaTh OIBIT MCIOIB30BaHUS WH(OPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpaTh  ONTUMAJIBHYIO  (OpMy  TIPEACTaBICHUS
uHdopMaIu (CXeMbl, rpapuKH, TUarpaMMbl, TaOIUIbI, PUCYHKHU U JAPYTHE);

UCIOJIb30BaTh HAYYHBIM SI3bIK B KauecTBE CpeACTBAa IMpu paboTe ¢
XUMUYECKON HWHPOpMaIMe: TPUMEHSATh MEXIpeAMeTHbie (pusnyeckue u
MaTeMaTHYEeCKHe) 3HAKU U CUMBOJIBI, POpMyIibl, aO0OpeBHATypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CMMBOJUYECKHUE CpEACTBA
HaTJISITHOCTH.

OgBiaseHne yHUBepCcAJIbHBIMU KOMMYHUKATUBHBIMHY 1eHCTBUAMMU:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00OCYX Jae€MOil TeMbI B XOJI€ IUajora u/uin
JMCKYCCHH,  BBICKa3bIBaTh  HjeW, (GOPMYJIUPOBATH  CBOM  MPEUIOKEHUS
OTHOCHUTEJILHO BBHITIOJIHEHHUS MPE/IOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3CHTALUEH pPE3yJIbTaTOB TO3HABATENLHON JIESITEILHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO UJIM COBMECTHO CO CBEPCTHUKAMM NP BBHITOTHEHUH
XUMUYECKOTO KCIEPUMEHTA, MPAKTUIECKON padOThl MO MCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pean3alii y4eOHOro MpoeKkTa U (pOpMYIHUPOBATH BBIBOIBI
1o pe3yJibTaTaM MPOBEAEHHBIX HCCIIENOBAHUNA MyTEM COTJIACOBAHUS TMO3UIIMI B
X0J1e 00Cyk/IeH!s 1 OOMEHAa MHEHUSIMHU.

Ogy1aieHne YHHBEPCAJbHBIMU PeryIsiTUBHBIMHY el CTBUAMM:

CaMOCTOSITEIPHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO TO3HABATEIbHYIO
NEeSTeNIbHOCTh, oOmpeneisss e€ Lend M 3aJadd, KOHTPOJIHUPOBATH W IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TpeiaraéMblid  aITOPUTM  JEHCTBUU mpu
BBITIOJIHEHUM YYEeOHBIX M MCCIENOBATEIbCKUX 3ajady, BBIOMpaTh Haumbolee
3G (dEeKTUBHBIN cnocO0 HMX pemieHus ¢ Y4YETOM TOJy4eHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMHYECKUX PEAKIIUIX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOEH JIEATEIHHOCTH Ha OCHOBE CaMOaHau3a
U CaMOOIIEHKH.

INPEAMETHBIE PE3YJIbTATBI

10 KVIACC

[IpeameTHbIe pe3yibTaThl OCBOEHUS Kypca «OpraHudeckas XUMHS»
OTPaXKAIOT:

C(OPMHUPOBAHHOCTH  MPEACTABIEHUH O XMMHYECKOW  COCTaBJISIOIIEH
€CTECTBCHHO-HAYYHON KapTUHBI MHpa, POJM XUMHHM B TO3HAHUU SIBIICHUM



npupoasl, B (HOPMUPOBAHUM MBINUICHUS W  KYyJbTYphl JIMYHOCTH, €€
GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM /ISl pEIIeHUS TPAKTUYECKUX 3a]1a4
U DKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIICHHSI K CBOEMY 3JI0POBBIO M MPHUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraloONe TMOHATUS (XMMHUYECKUW DJIEMEHT, aToOM, JJIEKTPOHHAas
000J10YKa aToMa, MOJIEKYJIa, BaJIGHTHOCTb, 3JIEKTPOOTPHUIATEIIbHOCTh, XUMHYECKasI
CBsI3b, CTPYKTypHas ¢dopmyina (pa3BEpHyTass M COKpaliéHHas), MOJb, MOJISIpHas
Macca, MOJIAPHBIA 00BEM, YTIEpOAHBI CKeleT, (YyHKIMOHAJIbHAs TpYIINa,
pajuKan, U30MepHsi, U30MEpPbl, TOMOJIOTUYECKUHN Psill, TOMOJIOTH, yTIE€BOJAOPO/IBI,
KHCIIOPOJ, U a30TCOJepKalllie COEAMHEHUS, MOHOMEp, MOJHUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COSAMHEHUS); TECOPUU U 3aKOHBI (TEOpHUs CTPOCHUS
opranuyeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XHMHH; MHUPOBO33PEHUYECKHUE 3HAHMS,
Jexange B OCHOBE TMOHMMAHHS MPUYMHHOCTH W CHUCTEMHOCTH XMMHYECKHUX
SBIICHUH, (DAKTONOTMUECKHE CBEACHUS O CBOMCTBAxX, COCTaBE, MOJYyYEHUU U
0€30MacHOM HCIOJIb30BAaHUM BAXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JIeATETLHOCTH YeJIOBEKa,;

c(OpMHUPOBAHHOCTh YMEHUU BBISBISTh XapaKTepHbIC NMPU3HAKUA TOHSITHH,
yCTaHABJIMBATh UX B3aUMOCBSI3b, MCIIOJIb30BAaTh COOTBETCTBYIOIIHNE MOHSATUS TMPHU
OMHMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYEeCKUX COCIMHECHHUI;

c(OpMHUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHYECKYIO) CHMBOJIUKY JUISI
COCTaBIICHUS MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN )
dbopMyn OpraHMYEeCKMX BEHIECTB UM YPABHEHHM XHUMHUYECKUX PpEaKIuH,
W3TOTABJIMBATh MOJIETU MOJIEKYJI OPraHMYEeCKUX BEIIECTB IS WILTIOCTPAIIUU UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS,

c(OpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJICKHOCTh H3YYCHHBIX
OpraHWYeCKUX BEHIECTB MO MX COCTaBy MU CTPOCHUIO K OMNpenei€HHOMY
KJIaCcCY/Tpynme COeAMHEHU (YTJIeBOJAOPOMbI, KHUCIOPOA U a30TCoJepKaiue
COCTMHEHUS, BBICOKOMOJICKYJIIPHBIE COCIUHEHMS), JaBaTh MM Ha3BaHUS IO
cucremaruueckoir Homenkiarype (IUPAC), a Takke HPHBOIUTH TPHUBHAIbHBIC
HA3BaHUSI OTIENBHBIX OPraHUYECKUX BEIIECCTB (ITHIICH, MPOIUJICH, AalleTHJICH,
ATUJICHTJIMKOJb, TIUIEpUH, (eHol, GhopMalbaeru, aneTaibJAerull, MypaBbHUHAS
KHCIIOTa, YKCYCHAsi KUCJIOTa, OJICMHOBAS KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, TIIF0K034,
bpykTO3a, KpaxMal, eJUTi0JI03a, TJIUIIHH);

C(OPMHUPOBAHHOCTh YMEHHSI OMNpPEACNATh BHUJABl XHUMHUYECKOM CBSI3U B
OpraHUYeCKUX COCAMHEHUSX (OAUHAPHBIE U KPaTHBIE);



c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHSTH TIOJIOKECHHUS TEOPUU CTPOCHHUS
opranumyeckux BemectB A. M. bytiepoBa aiist 00bsCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPaHEHHUSI MaCChl BEIIECTB;

cOPMHUPOBAHHOCTH ~ YMEHMH  XapaKTepU30BaThb  COCTaB, CTPOCHUE,
dbusnueckre U XUMUYECKHE CBOWCTBA TUIWYHBIX MPEJCTABUTENICH pa3IUYHBIX
KJIACCOB OpPraHWYECKHX BEUIECTB (METaH, 3TaH, JTWJIEH, MPOIMICH, AalleTHJICH,
Oyramuen-1,3, metmiOyraaueH-1,3, OeH30J, METaHOJ, ATaHOJ, STHJICHTJUKOJIb,
ruIepuH, GeHol, aleTalbJeruja, MypaBbUHAs U YKCYCHas KHCIOTHI, TIIOKO03a,
Kpaxma, IeJUTI0NI03a, AMUHOYKCYCHAsI KUCIIOTa), MILTIOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXJIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUil ¢
UCIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYI;

chOpMUPOBAHHOCTh YMEHHMSI XapaKTepHU30BaTh HCTOYHUKHU YTJIEBOIOPOTHOTO
CeIpbsi  (HeTh, MNPUPOAHBIM Ta3, Yroyib), CIOCOOBI UX TEepepabOTKU W
MPaKTUYECKOE MPUMEHEHHUE MPOIyKTOB MepepadOTKH;

C(OPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUMCICHHUS IO XUMHYECKUM
ypaBHEHUSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WUIIU IMPOAYKTA
peakiuu MO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WM MPOAYKTOB PEAKIINN);

chOpMUPOBAHHOCT, YMEHHH BIAJCTh CHUCTEMOW 3HAHWW OO0 OCHOBHBIX
METOJIaX HAYyYHOTO TMO3HAHUS, UCIOIb3YEMbIX B XUMUU NIPU U3YYCHUU BEIIECTB U
XUMHUUYCCKUX sIBJICHUH (HaOJroIeHre, n3MEepeHUe, IKCIIEPUMEHT, MOJICIIUPOBAHNUE),
WCIIOJIb30BaTh CHCTEMHBIC XHMHYECKHE 3HAHUS IS TPUHATHS pCEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIICCTBAMH M HX
PUMEHEHUEM;

c(OpMHUPOBAHHOCTH YMEHUN COOJIIOJATh MpaBUJIa MOJIb30BAHUS XUMHYECKOM
nocyJioi u nabopaTopHbIM O00OpYJOBaHUEM, a TaKXKe MpaBWiIa OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKLHUSMH MO BBITIOJIHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHUN IUIAHUPOBATb U BBINMOJHATh XUMHUUYECKHUH
AKCIIEPUMEHT (TPEBPAILICHUS] OPTaHUYECKUX BEIIECTB MPH HarPEBaHMH, MOJTyIEHUE
TUJICHA M W3YyYCHHE €ro CBOMCTB, Kauye€CTBEHHBIE PEaKIMU OpPraHWYeCKHX
BEII[ECTB, JIeHaTypalus OCIKOB NMpPHU HarpeBaHUH, I[BETHBIC PEaKIMu OEIKOB) B
COOTBETCTBMM C TMpaBWJIaMU TEXHUKHA OE€30MaCHOCTH TpU OOpalleHuu ¢
BEI[ECTBAMU U JIaDOpaTOPHBIM O00OpPYAOBAaHUEM, NIPEACTABISAThH pe3yJIbTaThl
XUMHUYECKOTO SKCIIEPUMEHTa B (OpME 3aluCH YpPaBHEHUW COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIMPOBATh BIBOABI HA OCHOBE ATHX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3UPOBATH XUMUUYECKYIO
uHpopMalKio, MOJy4aeMyr0 W3 pa3HbIX MCTOYHUKOB (CpPeICTBa MacCOBOM
uHpopManmu, TaTEepHET M APYTrUX);



chOpMUPOBAHHOCT, ~ YMEHHMH  cOOMIOJaTh  MpaBHJa  DKOJIOTHYECKHU
1eJIeCO00pPa3HOr0 TOBEACHUSI B OBITY M TPYIOBOM JESITENTBHOCTH B IIENIAX
COXPAHEHUs CBOETO 3JI0POBbsI U OKPYXKAKOIIEH NPUPOJHOW Cpelbl, OCO3HABATh
ONACHOCTb BO3JICHCTBUS HA YKUBBIE OPraHU3Mbl ONPEACIIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbicn mokaszarens [IJIK, moscHaTh Ha mpumepax CrocoObl
YMEHBIIEHUS U MPEJOTBPAILEHUS WX BPEIHOTO BO3JCHUCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUIsi OOyYaroIINXCsS C OTPAaHUYECHHBIMU BO3MOXKHOCTSIMH 3]I0POBbS: YMEHHE
NPUMEHSATh 3HAHUS OO0 OCHOBHBIX JIOCTYITHBIX METOJaX ITO3HAaHWS BEIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CHENbIX U CIa0OBUIANIMX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BATh
penbedHO-TOUeUHYI0 cucTemMy obo3HadeHui JI. Bpaitnst mis 3anmvcu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOCHHS Kypca «OOIIas W HeopraHuyeckas
XAMUS» OTPaXkKaroT:

cOPMUPOBAHHOCTh  TPEACTABICHUM: O XUMHYECKOM  COCTaBIISIOINICH
€CTECTBEHHO-HAYyYHOW KAPTHUHBI MHpPa, POJM XUMHU B TIO3HAHUM SIBIICHUMN
npuposbl, B  (QOPMHPOBAHWM MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKITMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pelIeHUs MPAKTHISCKUX 3a71a4
U DKOJOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO M TIPHPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOW  XMMHYECKHUX  3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralONIUe TOHATHSA (XMMHYCCKHUU DJIEMEHT, aroM, H30Tom, S-, pP-, d-
ANICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJSPHBIH 00BEM,
BAJICHTHOCTD, AJIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHUCICHUS, XUMUYECKas CBS3b
(KoBajJIeHTHAs, MOHHAs, METAJTMYECKasi, BOJOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TAMBI ~ XUMHWYECKUX  PEAKIMid, PacTBOp, DJICKTPOJIUTBI,  HEIJIECKTPOJUTHI,
AJIEKTPOJIUTHYECKAsT JUCCOLMAIUS, OKHUCIUTEIb, BOCCTAHOBHUTEIL, CKOPOCTH
XUMHYECKOM peakIuu, XHMHYECKOE pPaBHOBECHE); TCOPUU M 3aKOHBI (TEOpHs
AJIEKTPOJIUTHYECKON aucconuanuu, nepuoauueckuid 3akoH [l. M. Menneneena,
3aKOH COXPaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUHN SA3bIK XUMWH,
MHUPOBO33PCHYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHWMAHHUS MPUYMHHOCTH U
CUCTEMHOCTH XHMHMYECKHUX SIBIICHHM, (haKTOJOTHYECKHUE CBEJCHUS O CBOMCTBAX,
cocTaBe, MOJy4YeHUH M 0€301MacHOM HMCIOJIb30BAHUH BaXKHEHIITUX HEOPTraHWYECKHUX
BEIIECTB B OBITY U MIPAKTUUECKOMN JCATEILHOCTH YEIIOBEKA,



c(OpMHUPOBAHHOCTh YMEHUU BBISBISTh XapaKTepHbIC NMPU3HAKUA TOHSITHH,
YCTaHaBJIMBAaTh WX B3aMMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIUE IOHATHUS IIPU
OINMCAHUU HEOPIaHUYECKUX BEUIECTB U UX MPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMUYECKYIO CHMBOJUKY JISI
cocraBiieHuss (OpMyJ BEHIECTB W  ypaBHEHUH  XUMHUUYECKHUX  PEAKIIH,
cucreMarnueckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIbHBIX
HEOpPraHWYECKUX BeHIeCTB (yrapHbld ra3, YTJIEKHCIbI Ta3, aMMuak, ramiéHas
W3BECTh, HEralI€Hasl U3BECTh, MUTHEBAs COAQ, TUPUT U APYTHUE);

c(OpMHUPOBAHHOCTH YMEHUHN ONPEETATh BAICHTHOCTh U CTENEHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IUYHOIO COCTABA, BUJ XUMHYECKOU
CBA3U (KOBAJIEHTHAsl, HOHHAs, METAJUIMYECKas, BOAOPOIHAsI) B COCIMHEHUSX, THUII
KPUCTATMYECKON PEIIETKM KOHKPETHOTO BelIecTBa (aTOMHAasi, MOJIEKYJIApHas,
WMOHHAs, METAJUIMYECKAsA ), XapaKTep CpeAbl B BOJHBIX PACTBOPAX HEOPraHWYECKUX
COCJIMHCHUI;

c(OpMUPOBAHHOCTH YMEHUU YCTaHABJIMBATh MPUHAIIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO MX COCTaBYy K OIpPEAeIEHHOMY Kiaccy/TpyIie
coeMHEeHU# (ITPOCThIE BEIECTBA — METAUIBl U HEMETAIIIbl, OKCUbI, OCHOBaHUS,
KHUCIIOTBHI, aM(OTEpHbIE THAPOKCU/IBI, COJIN );

c(OpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI TIEPUOINYECKOr0 3aKoHa /.
W. MenpeneeBa u JeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, O0bSCHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

c(OPMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DIEKTPOHHOE CTPOCHUE
aTOMOB XMMHU4YECKUX »dJieMeHTOB 1-4 mnepuonoB Ilepuomuueckoit cucTembl
xuMudeckux sjaemMeHtoB JI. M. MenpaeneceBa, HCIONb3ysS MOHATHS «s-, pP-, d-
DJIIEKTPOHHBIE opouTaNY, «IHEPreTUYECKUe YPOBHUY, OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUUYECKHX JJIEMEHTOB U MX COCAUHECHUI
110 IepuojaM U rpynnam llepuoauueckon cucTeMbl XUMUYECKUX d1eMeHTOB [l. U.
Menpeneena;

c(OpMHUPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIUE
XUMHYECKUE CBOWCTBA HEOPraHMYECKMX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE TE€HETHUUECKON CBS3M MEXKIY HEOPraHWYECKUMH
BEIECTBAMU C TOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIUI;

c(OPMHUPOBAHHOCTh yYMEHUS KJIACCU(DUIIMPOBATH XUMHUYECKUE PEAKIMH TI0
Pa3TUYHBIM TPU3HAKaM (YUCIY M COCTaBy pEarupyrolluX BEHIECTB, TEILIOBOMY
b deKkTy peakiuu, U3MEHEHUIO CTENEHEH OKHUCIEeHMsI 3JIEMEHTOB, 0O0paTUMOCTH
peaKInu, y4acTUIO KaTalu3aropa);

c(OPMHUPOBAHHOCTh YMEHUU COCTABJISITH YPABHEHUS PEAKIMN Pa3IUYHBIX
THUTIOB, TOJHBIE U COKPAIEHHBIC YPAaBHEHUS PEAKIIUi HOHHOTO OOMEHa, YUUThIBas
YCIIOBHS, TPU KOTOPBIX 3TU PEAKLIMH UAYT JO KOHIIA;



c(OPMHUPOBAHHOCTh yMEHUN TMPOBOJIUTH PEAKIMH, TMOJITBEPKIAOIIUE
KaueCTBEHHBI COCTAaB pAa3WYHbIX HEOPraHWYECKUX BEIIECTB, pPAaCIO3HABATh
ONBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

c(OPMHUPOBAHHOCTh ~YMEHHMM  paCKpbIBaTh  CYIIHOCTh  OKHUCIUTEIBHO-
BOCCTAaHOBHUTEIIbHBIX PEAKIIMA MOCPEACTBOM COCTABJICHHUS DJEKTPOHHOrO OaliaHca
ATUX PEAKIIUH;

c(OpMHUPOBAHHOCTH YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peaKiuu OT Pa3IMYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHSI
B 3aBUCHMOCTH OT BHEIIHero Bo3aekcTBus (mpunmun Jle [larense);

c(OPMHUPOBAHHOCTh yMEHUN XapaKTEepPU30BaThb XHUMHUYECKHE IMPOIIECCHI,
JIeXKaI[e B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHUS] CEPHOW KHUCIOThI, aMMHUaKa, a
TaKkke C(HOPMUPOBAHHOCTH MPEACTABIECHUN 00 OOMMX HAYUYHBIX MPHUHIMNAX U
HKOJIOTUYECKUX MPOoOIeMax XMMHUUYECKOTO MPOU3BOJICTBA,

c(OpMHUPOBAHHOCTh YMEHHM MPOBOJUTH BBIYUCICHUS C HCIOIb30BAHUEM
MOHATHUSL «MaccoBasi JIOJIS BEIIECTBA B PacTBOpE», OObEMHBIX OTHOIICHUI Ta30B
IpY XUMHYECKUX PEaKIMsIX, MacChl BEIIECTBA UM 00bEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE€ MM OOBEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOTO 3(PdeKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCCHI
BEIIECTB, PEBPAILCHUS U COXPAHEHUSI SHEPTUH;

chOpMUPOBAHHOCTh YMEHUM COOJIIOJaTh IIpaBHJIa TTOJIH30BAHUS XUMHUUECKOM
MOCyJIol W JabopaTopHBIM O000pyJOBaHHWEM, a TaK)Ke MpaBwia oOpamieHus ¢
BEII[ECTBAMHU B COOTBETCTBHUU C MHCTPYKIMSAMHU IO BBITTOJHEHUIO JA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUHW TUJIAHUPOBATH U  BBIMOJIHATH XUMUYECKUN
DKCIIEPUMEHT (pa3lioKeHUE MEPOKCHa BOJOPOJa B MPHUCYTCTBUU KaTaIM3aTOpa,
ONpENIEJIEHuE Cpeabl pPacTBOPOB BEHIECTB C IMOMONIIBIO  YHUBEPCAIBLHOIO
WHIUKATOpa, BIMSHUE PA3IUYHBIX (PaKTOPOB Ha CKOPOCTh XMMHUYECKOU PEaKIINH,
peakIMu MOHHOTO OOMEHa, KadeCTBEHHBbIC PEakIuu Ha cynb(ar-, kKapOoHAT- U
XJIOpHUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 110
teMaM «Metamey U «HeMmeramnael») B COOTBETCTBHH C IMpaBUIaMU TEXHUKHU
0e30macHOCTH MpH OOpaIleHUH ¢ BEIIeCTBaMU U J1a00paTOPHBIM 000pYI0BaHHEM,
MPENICTABIATh PE3YJbTAThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3ammcu
ypaBHEHUN COOTBETCTBYIOIIUX PEAKIUM U (POPMYIUPOBATH BHIBOABI Ha OCHOBE
ATUX PE3YJIbTATOB,;

C(OPMHUPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3UPOBATH XUMUUYECKYIO
uHpopMalKio, MOJy4aeMyr W3 pa3HbIX MCTOYHUKOB (CpeACTBa MacCOBOM
KOMMYyHUKaIuu, UHTepHeT u Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHH  CcOOMIOAaTh  MpaBWJa  DKOJIOTHYECKH
1eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYIOBOM NESITENTBHOCTH B IIENIAX
COXPAaHEHUsI CBOETO 3JI0POBbSI U OKPYXKAIOLIEH INPUPOJHOU CpEIbl, OCO3HABATH
OINIACHOCTH BO3JEHCTBUS HA KUBBIE OPTaHU3MBbI OIPEACIIEHHBIX BEIIECTB, TOHUMAs
cvpicn mokazarenst [IJIK, mosicHaT, Ha mnpuMepax crnocoObl YMEHBIIEHUS W
MPEIOTBPALLICHUS UX BPEAHOTO BO3JICMCTBUS HA OPraHU3M YEJIOBEKA,

JUIsi OOyYaroIINXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE
NPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITI03HAHUS BEIICCTB U
XUMUYECKUX SIBJICHUM;

JUISL CHENbIX U CIa0OBUIANIMX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BATh
penbedHO-TOUeUHYI0 cucTemy obo3HadeHui JI. bpainst mis 3anmicu XUMHUYECKUX

dbopmyI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KoauuyecTBo 4acoB

HauMeHoBaHHe pa3iesioB U TeM DiIeKTpOHHBbIE (LU POBHIE)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTeJ/ibHbIE pecypchl
padoThI padoThI
Paspnen 1. TeopeTnueckue 0CHOBbI OPraHMYeCKOH XHMHHU
[Ipenmer opraHUYECKON XUMUH. https://academy-

1.1 Teopus cTpoeHnst OpraHIIEeCcKuX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenuHenu A. M. bBytneposa Sele-4e24-ac02-efb16fa49f6a
Hroro mno pazaeny 3
Pa3nen 2. YrieBoaopoabl

[IpenenbHbIe YTI€BOIOPOIBI — tps //academy-

2.1 pel y HOPOA 2 0 0 content.apkpro.ru/lesson/258ddc06-
AIKAHbT ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yrieBo10pOIbL: htps ffacacemy.

2.2 ped Y HOPOE 6 0 1 content.apkpro.ru/lesson/4038171e-
AJIKCHEL, KA IMCHEL, ATTIHHET 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApomaTtHyeckue yriieBOAOPOIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feefd
IT
2.4 PHPOAHBIE HETOAHMIH 3 1 0 https://lesson.edu.ru/04/10
YTJIEBOIOPOOB U UX MepepadoTKa
Htoro mo pazaemny 13
Paznen 3. Kuciaopoacoaepxamue opranuyeckue coeJHHEHUs
https://academy-
3.1 Crpret. 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-c04fad71694f

Anbaeruapl. KapOOHOBBIE KHCIIOTHI.

https://academy-

3.2 C 7 content.apkpro.ru/lesson/8664b319-
TIOJKHBIC SHpbI 0ba3-4945-b076-ch7ae5858b90
https://academy-
3.3 YrieBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro o pazaeny 13
Pa3znen 4. A3oTcoaepikaiiue opraHudeckue coeJHHeHus!
https://academy-
4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro no pazaeny 3
Paspnen 5. BoicokomoieKy IsipHbIe COeUHEHUS
5.1 [Tnactmaccsl. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no pazneny 2
OBILIEE KOJIMYECTBO HACOB I10 34

[TPOI'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 KIIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB U TeM ugpossbie
Ne ni/m pasn Konrpoabubie | IlpakTHyeckue (minpp )
NPOrpamMMblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcsbl
Pa3jen 1. TeopeTnueckue OCHOBbI XHMHHU
Crtpoenue atomoB. [lepuoauueckuii 3aKoH
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB [[. . Menaeneena
1.2 XUMHYECKUE PEAKIIUH 6 1 1 https://lesson.edu.ru/04/10
.M 0
1.3 Crpoetine peimiectsa. Mioroobpasite 4 0 0 https://lesson.edu.ru/04/10
BEIECTB
Hroro o pazaeny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannveckasi XuMusi
2.1 MeTautsr 0 1 https://lesson.edu.ru/04/10
2.2 Hemeramibl 1 https://lesson.edu.ru/04/10
2.3 CBA3L HEOPIAHHCCKHX H OPIaHHCCKHX 2 0 0 https://lesson.edu.ru/04/10
BEIECTB
Hroro no pazaeny 17 https://lesson.edu.ru/04/10
Pa3znen 3. Xumusi v ;KM3Hb
3.1 XUMUS ¥ )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 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 ITNTAHUPOBAHHUE

10 KJIACC
KoanuecrBo yacoB
Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero H3y4YeHUs | oOpa3oBaTeIbHbIE PeCypChl
padoTsbI padoThI
[IpenmeT opraHM4ecKOl XUMHH, https://academy-

1 €€ BOSHUKHOBEHHE, Pa3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAUYCHUC 5ele-4e24-ac02-efh16fa49f6a
Teopus cTpoeHrst OPraHu4YEeCKUX https://academy-

2 coequHenuit A. M. bytneposa, 1 0 0 content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBIE ITOJIOKEHUA ab0e-4c59-9dcf-20517ae4b52¢
IIpencrasienue o
KJIaccu(UKAIIUN OPTaHHIECKUX
BemiectB. Homenknarypa https://academy-

3 ' yP 1 0 0 content.apkpro.ru/lesson/726ee099-
(cncrematnieckas) u e1a9-410f-b8be-b4ch589aead1
TPUBUATbHBIC HA3BAHUS
opraHqucm/Ix BCIICCTB
AJKaHBI: COCTaB U CTPOCHUE https://academy-

4 ’ . P ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
TOMOJIOTHICCKMIT PAJL ec23-473c-b3d7-ed82fcaddd02
MeTtad u >TaH — OPOCTEUIIIHE https:/academy-

5 P 1 0 0 content.apkpro.ru/lesson/258ddc06-
TIpEACTABUTCIIH a/lKaHOB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOEHHE, hitps://academy-

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

7 aTmeHvH MPOTHUICH == 1 0 0 https://lesson.edu.ru/04/10
MIPOCTEHIITNE TIPEICTABUTEITN



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

[IpakTrueckas padora Ne 1.

https://academy-

8 «lTonmyuenue 3TuneHa u content.apkpro.ru/lesson/53cd2379-
HU3YYEHHUE €r0 CBOMCTBY 2a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. bytaguen-1,3 u

9 merunoyrammen-1,3. Homysenme https://lesson.edu.ru/04/10
CUHTETUYECKOTO Kay4uyKa U
PE3UHBI
AJIKMHBI: COCTaB U 0OCOOCHHOCTH

10 CTPOCHHA, FOMOHOFHTCCK%H AR https://lesson.edu.ru/04/10
AneTtuieH — npocTenmit
MPEJICTAaBUTEIh aJIKHHOB
BbI‘IPICJIGHPISI 110 ABHCHHUIO https://academv-

11 . P content.apkpro.ru/lesson/7dada027-
XMMUHCCKOM peaKiiu 8448-418f-b416-fbaledd4abbd
ApeHbI: OEH30I U TOJIYOII https://academy-

12 Tp ) yor content.apkpro.ru/lesson/d86d7d00-

OKCHAHOCTD apeHoB d5b4-491d-aded-c3ddal9feefd
I'eneTnyeckas cBI3b

13 YIICBONIOPONOB, https://lesson.edu.ru/04/10
HpI/IHaI[JIe)KaH_[I/IX K paBHHqHBIM
KJ1accam
[IpupoaHbIE HICTOYHUKU
YTJIEBOIOPOIOB: IIPUPOIHBIN T'a3

14 U TIOMyTHBIE HE(TSAHBIE ra3bl, https://lesson.edu.ru/04/10
He(Th U MIPOAYKTHI €&
nepepaboTKH
II

15 PHPOHIBIC HETOHHUKH https://lesson.edu.ru/04/10

YTJIIE€BOIOPOOB: PUPOIHBII Ta3



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

Y TIONyTHBIC HE(TSHBIC Ta3bl,
HeDTh U MPOIYKTHI €€
nepepaboTKu

KonTponbsnas pabora mo

16 https://lesson.edu.ru/04/10
paszzeny «YTriaeBoaopOIbh)

[IpenenbHble OAHOATOMHBIE https://academy-

17 CIUPTBI: METAHOJ U 3TaHOJI. content.apkpro.ru/lesson/5439c18b-
Bonpopoanas cBsizb 7440-4b6f-bf84-c04fad471694f
MHOroaTOMHBIE CITUPTHI: hitps://academy-

18 PTRL content.apkpro.ru/lesson/461aa9c8-
THICHIIHKOIL W THMIEpHH c0ef-4827-a8e5-d12a0bedc826
@DEeHOJI: CTPOEHUE MOJIEKYJIBI, https://academy-

19 (u3mYecKre U XMMHYECKHE content.apkpro.ru/lesson/649883hb8-
CBOMCTBA, IPUMEHEHHUE 7¢5f-4f16-896e-10a2278b08f1
Al " https://academy-

20 BACTHBL: OApMaHBHemH " content.apkpro.ru/lesson/8664b319-
AHCTAILACTIL. ALCTOR Oba3-4945-b076-ch7ae5858090
OaHOOCHOBHBIE TTPEACIIbHbBIC https://academy-

21 KapOOHOBBIE KHUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbUHAS U YKCyCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuyeckas padora Ne 2. https://academy-

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

23 KHUCJIOTBI, KaK MPEJICTABUTEIN https://lesson.edu.ru/04/10
BBICIINX Kap6OHOBI)IX KHUCJIIOT
Mpia Kak COJM BBICIINX

24 KapOOHOBBIX KHCJIOT, HX https://lesson.edu.ru/04/10

MOIOIIIEE JIECTBUE



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(pupbl Kak
MIPOM3BOHBIE KapOOHOBBIX

https://academy-

25 r content.apkpro.ru/lesson/71ac43f2-
KHEIOT. & HAPOIMS CIOMIHRIX a04-4945-a0eb-1e59cd5f4dof
3pupoB

. https://academy-
JKupsl: runponns, IpUuMeHEHHE,
26 5 content.apkpro.ru/lesson/71ac43f2-
MOJIorHeckast poith AUpos a0d4-4945-a0eb-1e59cd5f4dof
VrieBodsl: COCTaB,
Knaccmbm(aum[ Ba)KHeﬁMHe https://academv—

27 .' content.apkpro.ru/lesson/709ce43a-
TIPCACTABHTCIN: TINOKO3a, deb6-4281-963b-01d2e212d4d0
¢bpykTO3a, caxaposa
K

28 PaxMaJl H HEILTOI03a KaK https://lesson.edu.ru/04/10
NIPUPOIHBIC TOIUMEPHI
KonrtponesHas padora no

29 pasaeiy https://lesson.edu.ru/04/10
«Kucnopoaconepxaiiue
OpFaHI/I‘-IGCKI/Ie COCIUHCHUS»

https://academy-
30 AMMHBI: METUJIAMUH U aHWINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHUCIIOTHI KaK
aM(I)OTC HbBIC OPI'aHUYCCKUC https://academv—

31 P p 5 content.apkpro.ru/lesson/c2f2f3d7-
COCIHHCHUA, HX DHOMOTHACCKOC 43d1-4873-ace0-78eca6009628
3gavenue. [lenruanl
benku kak mpupoaHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHBIE content.apkpro.ru/lesson/c2f2f3d7-
COCIMHEHUSA 43d1-4873-ace0-78eca6009628

33 OCHOBHBIC OHATHS XUMIH https://lesson.edu.ru/04/10

BBICOKOMOJICKYJIAPHBIX



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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

COEJIMHEHUN

OcHOBHBIC METOAbI CHHTEC3a

BBICOKOMOJICKYJIAPHBIX

34 N 1 https://lesson.edu.ru/04/10
coequHeHui. IlmacTMacchl,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME



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

11 KIIACC

KoanuecrBo yacon DJIeKTPOHHBbIE
No JlaTa uu@ppoBbIE
Tema ypoka Kontpoabubie | IIpakTHyeckue bp
n/n Bcero u3ydeHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchl

XUMHUYECKUM JIEMEHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
DnexkTpoHHas KOHPUTypalus aTOMOB
[Tepuonnueckuit 3akoH u [lepuoauueckas
CcHUCTEeMa XMMHYECKHX nemeHToB JI. U.

2 A . 1 0 0 https://lesson.edu.ru/04/10
MeHieneeBa, ux CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB
XUMHUYECKHUX 3JIEMEHTOB U UX
COCAMHEHUH TI0 TPYIINaM U Mepruoaam.

3 124 P 1 0 0 https://lesson.edu.ru/04/10
3HaYeHUE NEPUOINYECKOT0 3aKOHA 1
CUCTEMbI XUMHYECKUX 3nemeHToB J[.1.
MenpeneeBa B pa3BUTHU HAYKH
Crpoenue BeniecTBa. XUMHUUYECKasi CBA3b,

4 e€ BUIBI; MEXaHM3MBI 00pa30BaHUS 1 0 0 https://lesson.edu.ru/04/10
KOBAJICHTHOU CBsi3U. Bogopoanas cBs3b
BanenTHOCTB. DJIEKTPOOTPHULIATEILHOCTb.
Crenens okucnenus. Bemjectsa

5 1 0 0 https://lesson.edu.ru/04/10
MOJIEKYJISIPHOTO Y HEMOJIEKYJIIPHOTO
CTPOCHHUS
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

6 HcTrHHBIE ¥ KOJUIOUIHBIE PACTBOPHI. 1 0 0 https://lesson.edu.ru/04/10

MaccoBas 4o BellleCTBa 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

Knaccuduxanus u HoMeHKIaTypa
HEOPraHUYEeCKHX COeTMHEHUH.
I'eneTnueckas cBsA3b HEOPraHMUYECKUX

BCIUICCTB, PA3JIMYHBIX KJIACCOB

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

Krnaccudpukanusi XaMUIeCKUX peakinii B
HEOPraHU4YeCKOW U OPraHUYEeCKON
XUMHH. 3aKOH COXPaHECHUSI MaCChI
BEIIECTB; 3aKOH COXPAaHEHUS U
MPEBPALIEHUS SHEPTUU ITPU XUMUYECKUX
peaKusax

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

Ckopoctb peakuuu. OOpaTumbie
peaknun. XMMHYECKOE paBHOBECHE

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

10

[TpakTudeckas padora Ne 1. « Biustaue
pazinyHbIX (PAKTOPOB HAa CKOPOCTh
XUMHYECKOU peaKuum»

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

11

DAEKTPOIMTHYECKAS JUCCOLHALIUS.
ITonsiTue o BonopoaHoM nokasarene (pH)
pacTtBOpa. Peakiiun nonHoro oOMeHa.
I'mpponus opraHuYeCKUX U
HEOpPraHWYECKHUX BEIECTB

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

12

OKHCTUTENIEHO-BOCCTAHOBUTEIILHEIC
peakuuu. [lonsarue 06 snexkTponuze
pacIuiaBoB U PacTBOPOB COJEH

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

13

KontponpHas pabota mo pasueny
«Teopernueckne OCHOBBI XUMUI)

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

14

MeTaibl, NX HOJIOKEHHUE B
[Teproanueckoi cucteMe XUMUYECKUX
anemeHToB /. 1. Menneneena u
0COOCHHOCTH CTpOCHHS aTOMOB. O01IHEe

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

(pI/ISI/I‘-IeCKI/Ie CBOMCTBa METAJIJIOB

15

CrnnaBel METAIIIOB. DIEKTPOXUMHUECKUI
P HAaPSHKEHUH METalIoB

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

16

XHUMHUUYECKHE CBOMCTBA BaXKHEHIITMX
METJJIOB (HATPUM, KaJIUi, KaJIbIIHH,
MarHuii, alfOMUHUIN) U UX COETUHEHUM

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

17

XUMHYeCKHE CBOMCTBA IMHKA, JKejle3a U
HUX COeIUHEHUHU

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

18

XHUMHUYECKHE CBOWCTBA XpOMa, MEJU U UX
COeJUHEHUN

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

19

[IpakTuueckas padora Ne 2. "Pemenne
HKCIEPUMEHTANIBHBIX 3a71a4 110 TeMe
«Mertamibm»"

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

20

HemeTammbl, ux MOJIOKESHHUE B
[Tepronnueckoii cucteMe XUMUYECKUX
anemenToB /. 1. Menneneena u
0COOCHHOCTH CTPOCHHS aTOMOB

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

21

dusnveckue CBONCTBA HEMETAJIOB.
AIIOTpOINS HEMETAJIOB (Ha IpUMepe
KHCJIOpoaa, cepbl, pochopa u yrieposa)

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

22

XVWMHUYECKHE CBOMCTBA TAIIOTE€HOB, CEPhI

U UX COeIUHEHUN

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

23

XuMHu4ecKre CBOWCTBa a30Ta, pocodpa u
UX COEIMHEHUH

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

24

XHUMHUUYECKHE CBOMCTBA yIiIepoa,
KPEMHHUS U UX COCITMHEHUN

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

25

[IpuMeHeHne Ba)XHENIIUX HEMETAIIIOB U
HUX COETUHEHNH

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

26

O0o00111eHNE U CUCTEMATH3 ALK 3HAHUI
o teMe «Hemeramisy. Beraucnenns mno
ypaBHeHI/IﬂM XUMHUYCCKUX peaKuHﬁ nu
TEPMOXUMHUYECKUE PACUETHI

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

27

[IpakTtrueckas padora Ne 3. «Pemenue
HKCIIEPUMEHTAJIBHBIX 3aJ1ay 110 TeMe
"HemeTamisr"»

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

28

KontponbHas paboTa mo reMam
«Metame u «HemeTamnb»

29

Heopranndeckue 1 OpraHu4eCKUe
KuCio0Thl. Heoprannueckue u
OpraHUYECKUE OCHOBAHUS

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

30

AmdoTepHbIe HEOPraHUYECKUE U
OpPraHWYeCKHE COCTMHEHUS.
I'eHeTnyeckas CBsI3b HEOPTraHMUECKHUX U

OpPraHNMYCCKUX BCHICCTB

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

31

Pons xumun B obecnieueHun
9KOJIOTHUYECKOM, SJHEPTETUUECKOU U
MUIEBOM 0€30MacHOCTH, Pa3BUTUU
MEIULIAHBI

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

32

[IpencraBnenust 06 0OIUX HAYYHBIX
HpI/IHL[I/IHaX HpOMBIIJ_UIeHHOFO HOJ'Iy‘-IeHI/HI
BaYKHEHIIINX BEIIECTB

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

33

YenoBek B MHPEC BCHICCTB U MATCPUAJIOB

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

34

XUMHS U 310POBbE YETIOBEKA

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

OBIIEE KOJIMYECTBO HACOB I1O
[NPOI'PAMME

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

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVIAA YYEHUKA

Xumus, 10 kmace/ I'abpuensn O.C., Octpoymos WN.I'., Cnaakos C.A., AkiimorepHoe o0recTBo «3aatenscTBo
«IIpocBemienne»,2021 r
Xumus, 11 knacc/ T'abpuensan O.C., Octpoymon WU.I'., Cnagkor C.A., AkiimoHepHoe 0011ecTBo «M3mareascTBo
«IIpocBemenner»,2021r.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumusi(0a30BbIitypoBeHb). Peannzanus oOpazoBanus: MeToandeckoe mocodue st yuutens / Kasepuna A. A., [Tuayruna
I'.B.; mog pen.I'. B. Iluuyrunoii. M. : ®I'BHY «UucTuTyT crpareruu pa3sutust oopasoanus PAO», 2022 81 c.:u.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

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









