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MOSACHUTEJBHAS 3AITMCKA

IIporpaMma 1O XWMHH Ha YpOBHE cpemHero obmero o06pa3oBaHus
paspaborana Ha ocHoBe DenepanbHoro 3axkoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBannu B Poccuiickoit Denepanuny», TpeOOBaHUM K pe3ynbTaTaM OCBOEHUS
dbenepanbHOM 00pa30BaTENbHOM INPOrpaMMEI CpefHero oobumero obpa3oBaHUS
(®0I1 COO), mpexncraBneHHBIX B  @DenepalbHOM  IOCyLapCTBEHHOM
obpazoBarensHOM crappapre COO, c¢ yu€tom Konnenmuu npenongaBaHus
yue6GHOro mpeaMera «XuMHS» B 06pa3oBaTENBHBIX OpraHM3aLHsAX Poccuiickoif
Depepaly, pealu3yIOIIUX OCHOBHBIE 00pa3oBaTeNbHBIE MPOTPaMMEL, U
OCHOBHBIX mnoJnoxeHud «Crparernu pa3BUTHs BocHHTaHUA B Poccuiickoit
Qeneparmu Ha nepuoxn 1o 2025 roma» (Pacmopsoxenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY mOAXOZOB K pa3paboTKe IIpOrpaMMBl 10 XUMUHM, K ONpeAeNeHHI0
ofrmeit cTpaTeru 0Oy9IeHUsI, BOCIUTAHUS U PA3BUTHs 00YYarOIMXCS CPECTBAMHU
yaebroro npenMera «Xumus» ais 10-11 kraccoB Ha 6a30BOM ypPOBHE COCTaBHIN
xoHnenryaisasie nojoxkenuss GI'OC COO o B3auMooOyCIOBICHHOCTH IIeNeH,
cozZiepKaHus, pe3ynpTaToB oOydeHMs MU TpeOoBaHUU K YPOBHIO IIOJTOTOBKH
BEIITYCKHUKOB.

XuMUYecKoe oOpazoBaHue, [oJIly4yaeMoe BBIITy CKHUKaMH
001me06pa3oBaTeNbHON OpraHM3alliy, SBIAETCS HEOTHEMJIEMOHM YacTBIO HX
obpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOLIMM OTallOM peaju3alud Ha
COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE KIIOUEBBIX LEHHOCTEH, NPUCYITHX
LEJIOCTHOH CHCTEME XHMHYECKOro o00pa3oBaHus. OTH [EHHOCTH KacaroTcs
MTO3HAHMSI 3aKOHOB MPUPOJEI, (POPMUPOBaHUS MHUPOBO33PEHHS U O0IIEH KyJIbTYPHI
YeJIOBeKa, a TaKKe 3KOJIOITMYeCKd OOOCHOBAHHOTO OTHOIIGHUS K CBOEMY
3I0pOBBI0O M IIpUpOAHOH cpene. PeamusyeTcs xumuyeckoe oOpa3oBaHUe
obyyarolmuxcs Ha ypoBHe cpefHero obimero o6pa3oBaHus CpeAcTBaMu y4eOHOro
nmpeaMeTa «XUMHS», COIEpKaHHE U IIOCTPOEHHE KOTOPOI'O OIpEHCIeHBl B
porpaMMe IO XHMUU C y49€TOM CHeNU(DHUKM HayKd XUMHH, € 3Ha4eHHs B
MO3HAHWM TIPUPOJZBI ¥ B MAaTEepPHANbHOM JKU3HM OOINECTBa, a TaKkKe C yIETOM
o0mux Ienedl ¥ NPUHIUIIOB, XapaKTEpU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero obuiero obpazosanust B Poccuiickoit enepanuy.

XuMHS Kak 3J€MEHT CHCTEMBl €CTECTBEHHBIX HayK UIpaeT 0coOyio poib B
COBpPEMEHHOH IMBUIU3AIUN, B CO3J]aHUU HOBOW 0a3bl MaTEpHANBHOU KYJIBTYPHL.
Omna BHOCHUT CBO¥ BKIaJ B (GOPMHUPOBaHUE PAlMOHATHHOIO HAYYHOTO MBILILICHHUS,
B CO3JAHME LEIIOCTHOTO IPEJCTABICHUS 00 OKPY’KAIOIIEM MHPE KaK O SIUHCTBE
IPUPOIBI U HYENOBEKa, KOTOpOoe (POpMHpYyeTCcs B XUMHM Ha OCHOBE IOHHMAaHHS
BEIIIECTBEHHOI'O COCTaBa OKPY>KAIOIIEr0 MHpa, OCO3HAHHS B3aWMOCBSI3H MEXIY
CTpOEHHEM BEIIEeCTB, UX CBOMCTBAMU U BO3MOKHBIMU 00JIaCTSIMHU IIPUMECHEHUS.



Tecrno B3ammozelicTBYsI ¢ IPYTHMH ecTeCTBEHHBIME HayKaMH, XUMHUS CTaja
HEOTBEMIIEMOH JaCTBEO MUPOBOH KYJIBTYPEL, HEOGXOMUMBIM YCIOBHEM YCIIEIITHOTO
TPyAa W JKU3HH K@XJOro 4ineHa obmectsa. CoBpeMeHHas XHMHS KaK HayKa
COSHAATCNbHALA, KaK HayKa BBICOKMX TEXHOJIOTHIl HalpaBleHa HA pElIeHhe
ITTOOANBHBIX MpPOOJNEM YCTOWYMBOIO pasBATHS YeTOBEYECTBA — CBIPBEBOH,
SHEPTeTHIECKOHU, THIEBOH, IKOIOTHIECKOH Ge30IIaCHOCTH H OXPAHEI 3JI0pPOBBSI.

B coorBercTBHEM ¢ 00mMMM HENAMM M IPHHIMTAMH cpenHero oOIero
00pasoBaHms Coflep)KaHme mpenMeTa « XAMUS) (10-11 xmaccsl, 6a30BEI ypoBeHb
M3YYCHHUS) OPHEHTHPOBAHO MPEUMYINECTBEHHO Ha OOILIEKYIBTYPHYIO HOATOTOBKY
ofyJaromuxcs, HEOOXOIUMYI0 UM IS BBIPAOOTKM  MEPOBO33PEHUECKHUX
OPUCHTHPOB,  yCICIUHONO BKIIOYEHWs B JKH3Hb CONEYMA, IPOAOJIKEHHS
00pa3oBaHys B PA3IMIHbIX 06NACTSX, HE CBA3aHHbIX HETOCPECTBEHHO C XHMUEH.

CocrapnsromuMu  mpenmera  «XUMHS» — ABISIOTCS  6a30BEIe KypcBl —
«Opranndeckas xumus» u «O6Imas ¥ HeOpraHWdIecKas XUMHSA», OCHOBHBIM
KOMIIOHCHTOM COIEPIKaHHUs KOTOPBIX SIBILIIOTCS OCHOBBI (Ga30BOi HAayKH: CHCTeMa
3HaHHH [0 HEOPraHWYECKOM XUMUH (C BKIFOYEHHEM 3HAHWH U3 obmelt xumuu) u
OpraHu4ecKoy Xxumuu. PopMHUpOBaHKe NAHHON CHCTEMbI 3HAHMIL IpY U3YYEHHH
IpeMeTa OOCCIeYMBAECT BO3MOMKHOCTH PACCMOTPEHHSI BCETo MHOroo0pasus
BCLIICCTB HA OCHOBE OOIIMX MOHATHIL, 3aKOHOB H TEOPH XUMUH.

Ctpykrypa comepxkaHus KypcoB — «OpraHudeckas XUMUID» H «O6mast u
HEOPTraHHYECKAs XHMHSD cOpMHpOBaHA B IIPOTpaMMe II0 XHMHH HA OCHOBE
CHCTEMHOTO IIOLXOAa K H3YYCHHIO y4eOHOro Marepuania ¥ 0OyCIOBIeHA
HUCTOPUYECKA  OOOCHOBAHHBIM  pasBUTHEM  3HaHWH  Ha OIIPEIeIEHHBIX
TEOPeTUICCKNX YPOBHAX. Tak, B Kypce OpraHWYecKOM XHMHH BeIIecTBa
PaccMaTpHBarOTCS HA YPOBHE KIACCHYECKOH TEOPHH CTPOEHHS OPTaHHYECKHX
COCNIMHEHHH, & TaKKe Ha YPOBHE CTEPEOXUMHYECKHX U 3JIEKTPOHHBIX
OPEACTABNECHUH O CIpoeHMH BemecTB. CBefleHHS 06 H3ydaeMBIX B Kypce
BCICCTBAX MAIOTCSA B PA3BUTHH — OT YITIEBOJIOPOLOB O CIOKHBIX GHOIOIMYCCKH
aKTUBHBIX COCIMHEHMH. B Kypce opramuveckolf XUMUM TONY9arOT pasBHTHE
chOPMUPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus IepBOHAYATEHEIE
MPE/ICTABIICHHMS O XUMHUYECKOMH CBS3U, KIaCCH(MKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHMOCTH CBOKCTB BEIIECTB OT UX CTPOCHHS, O XHMHYECKOH PEaKIIAH.

llox HOBEIM yrmoM 3peHmss B mpenMere «XUMHS» 6a30BOrO YPOBHS
paccMaTpUBACTCA W3YYIEHHBIH HA YPOBHE OCHOBHOIO OOIIETro oGpa3oBaHmHs
TCOPETUHECKUM Matepuan ¥ (aKTOJNOTMYECKHE CBENEHHS O BElIecTBAX U
XUMHIECKOH peaxiun. Tak, B wacTHOCTH, B Kypce «O6mMas ¥ HeopraHAuecKas
XUMHED»  00yYarolmuMesl IMPEROCTABIACTCS BO3MOYKHOCTH OCO3HATD 3HAYCHHE
NePHOJUIECKOTO 3aKOHa C OOINETEOPETUIECKHX U METONONOTHYECKHX TO3MLAL,



ray6iKe IOHSTH HCTOPUYECKOe W3MeHeHHe (YHKIUH JTOro 3akoHa — OT
06061marorie 10 00BICHSIOMEH U IPOrHO3UPYIOIIEH.

Epunasg cucreMa 3HaHUM O BaXHEMIIMX BEIIECTBaX, UX COCTaBe, CTPOCHHH,
CBOMCTBAX ¥ IMPHMEHEHWH, a TAKKe O XUMHUUYECKHX DEaKIMAX, MX CYIIHOCTH U
3aKOHOMEPHOCTAX IpOTeKaHus JomonHseTcs B Kypcax 10 m 11 xmaccos
SIIEMEHTAMH COJICPXKAaHUS, HMEIOIMMHU KyJIbTYPOJIOTHYECKHH M IIPUKIIHOM
XapakTep. OTH 3HAHWS CIOCOOCTBYIOT ITOHHMAHHIO B3aUMMOCBA3H XHMHH C
IPYTHMH HayKaMH, PacKphIBalOT €€ PONb B IIO3HABATEIBHOM M IPAaKTUYECKOH
[ESITeNBHOCTH deIOBEKa, CIOCOOCTBYIOT BOCIHTAHHIO yBAKEHHA K IPOLECCY
TBOpUYECTBA B OOJACTH TEOPUH U MPaKTUIESCKUX IIPHIIOKEHUH XMMHUH, IIOMOIaroT
BEIIYCKHHKY OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobieMax, CBSI3aHHBIX C XMMHeH, KPUTHUECKM OCMBICIHBATh HH(QOPMAIMIO H
[PUMEHSATH €€ JJIs [ONONHCHWS 3HaHWM, pelIeHHs HHTEIUIEKTYalbHbIX |
SKCIIEPUMEHTAIBHBIX UCCIeNOBaTeIbCKUX 3a1ad. B 1enom comeprkaHue ydeOHOro
npeamera «XWMHS» ~ JAaHHOTO ypOBHSA  H3YyYEHUS  OPHMEHTUPOBAHO Ha
bopMupoBanue y OOYyJaromMXcsi MHPOBO33PEHYECKOH OCHOBBI Ul IOHHMAaHHSA
burocohCcKkuX WIeH, Takux KaK: MaTepHUalbHOEe €IMHCTBO HEOPIaHHYecKOro H
OpPraHHYECKOTO MHpa, OOYCIOBIEHHOCTh CBOMCTB BELIECTB MX COCTABOM H
CTpOEHHEM, II03HaBaeMOCTh IPHUPOAHBIX SBICHHH IIyT€M OKCHEpHUMEHTa H
pelIeHns] MPOTHUBOPEYMI MeXJIy HOBBIMH (aKTaMH M TEOPETUYECKUMHU
IpEAIOCEIIKAMHU, OCO3HAHHUE POJTH XUMUHU B PEIICHMH 3KOJOIMYEeCKHX IpobieM, a
TaKoKe npobieM cOepeKeHUs SHEPTeTHUECKUX PECYPCOB, CBIPbS, CO3MAaHMs HOBBIX
TEXHOJIOTHH U MaTepuaJIoB.

B 1utaHe pemmeHus 3afad  BOCIMTAHUS, pPAa3sBUTHS M COLHAIU3AINH
00yJaroImuxcss NPUHITHIE IPOTPaMMOM IO XMMHK IIOAXOIBl K OIPENeNICHHIO
COMepXKaHUsI W IIOCTPOGHMS IpeaMeTa IIpeLyCMaTpHBAaOT (OpPMHUpPOBaHHE
VHHBEpPCAIBHBIX y9eOHBIX JeicTBUHM, wHMmeronmmx 0Oa3oBoe 3HAadyeHHe Ui
pa3IUYHBIX BHAOB [NESTENBHOCTU: peHIeHHs NpobieM, IIOMCKa, aHaluza HU
00pabotku mHbOpMauK, HEOOXOIUMBIX I IPUOOPETEHHUS OMBITa IPAKTUIECKOM
U HCCIIeIOBATEeNbCKOM AEATENbHOCTH, 3aHUMAIOINEH Ba)KHOE MECTO B IIO3HaHHUH
XUMUH.

B mpakTuke mpenonaBaHds XMMHH Kak Ha YPOBHE OCHOBHOIO oOImero
o0pa3zoBanHusl, TaK ¥ Ha YPOBHE CpefHero odmero oopa3oBaHusl, NP ONpeHeIeHIN
COIEpKATeNbHOM XapaKTEepUCTHKU LeNed H3y4eHHs IpeaMeTa HalpaBlIeHHEM
MEPBOCTETICHHON 3HAYMMOCTH TPaJULMOHHO NpU3HAETCS (POPMUPOBAHME OCHOB
XUMHUYECKOH Hayku KakK O0JIacTH COBPEMEHHOI'O €CTECTBO3HAHUS, ITPaKTHUYECKOH
JIeSITEIIFHOCTH 9elIoBeKa M KaK OJHOIO K3 KOMIIOHEHTOB MUPOBOH KyJbTypsl. C
METOIMYECKON TOYKH 3PEHUS TaKOH IMOAXOA K OIpelNeNeHHIO Leled H3ydeHus
TIpeMeTa SIBISIeTCSI BIIOJIHE ONIPaBAaHHEIM.



CoryiacHO maHHOW TOUYKe 3pEHHUs INIABHEIMH LENSMH U3yUeHHs IIpefMeTa
«Xumus» Ha 6a30BoM yposHe (10 —11 ki1.) gBnaioTCS:

e (QopMHpOBaHHE CHCTEMBI XMMHYECKHX 3HAHWH Kak  BakHeimed
COCTaBJISIOMICH €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, B OCHOBE KOTOpOIX
JNeXaT KIIOYEBbIe MOHATHUS, (DyHOaMEHTalIbHBIC 3aKOHBI M TEOPHH XMMHH,
OCBOCHME f3BbIKa HAYKH, YCBOCHHE M IIOHMMaHHE CYIIHOCTU IOCTYIIHBIX
0000IIIeHN MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHHE C HMCTOpHEH
MX Pa3BUTHS U CTAHOBJICHUS,

 (opMupoBaHHE U PA3BUTHE HPE/CTABIECHUN O HAyIHBIX METONAX TIO3HAHMS
BCIIECTB W XHUMHWYECKHX peakiuuld, HeoOXOOUMBIX IS MpHOOpeTeHHs
YMEHWH OPHEHTHPOBATbCS B MHpPE BEIIECTB M XHMHMUECKHX SBICHHM,
HMMEIOIUX MECTO B IIPHUPOJIE, B IPAKTUUECKON U MOBCETHEBHOM )KU3HU;

* Pa3BUTHE YMEHMHU U CIIOCOOOB JESTEITBHOCTH, CBI3aHHBIX C HAOMIONSHHEM 1
OOBSCHEHHEM XHMHYECKOTO OKCIIEDHMEHTa, COGNIONEHHEM IPaBHIT
6e3ornacHOro OOpAIEHHS C BEIIECTBAMH.

Hapsiny ¢ atuMm, comepxarensHas XapaKTepHCTHKA Lelledl U 3324 H3ydeHHs
IIpeaMeTa B IIpOrpaMMe Mo XMMHK YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHUU
C HOBBIMU IIPUOPUTETAMH B CHCTEME CpelHero obmero obpasosanus. CeromHs B
NpEeNofaBaHUM XUMUM B  OonbIield CTENEHH OTHA8TCs  INpeANoYTeHHe
IIPaKTHYECKOH KOMIIOHEHTE COJEpKaHUA OOydYeHHs, OpHEHTHPOBAaHHON Ha
IOJATOTOBKY BEIIYyCKHHMKA OOIIE0Opa3oBaTeNbHON OpraHU3alyd, BIAACIOIIEro He
HabopoM 3HaHWM, a (YHKIHMOHANHLHOM TPaMOTHOCTBIO, TO €CTh CIIOCOGaMu U
YMEHUAMU aKTMBHOIO ITOJYYEHHUS 3HAHWN U NPHMEHEHHS HX B PEaTbHOM JKU3HH
JULS peleH s IIPaKTUYECKAX 3a/1ad. -

B cBasu ¢ oMM npum u3ydeHHH IpenMera «XUMHS» JIOMHHUPYIOIIEE
3HaYEHUE NPHOOPETAIOT TaK|e eI U 3a/a49H, KaK:

ananTanus 00y4aroluxcs K yCIOBHAM IUHAMHYHO Pa3BUBAIONIErOCS MUPA,
(GopMupoBaHME  HHTENICKTYallbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYJHUIECTBY, CAMOCTOSTEIFHOMY MPUHITUIO IPAMOTHBIX
pelIeHn# B KOHKPETHBIX JKU3HEHHBIX CHUTYAIlUSIX, CBA3aHHBIX C BEIECTBAMH U HX
[IpUMEHEHUEM;

GopMupoBaHre y O0OyHalOIUXCsS KIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETEHIM}), HMMEIOIHUX YHUBEPCAJIbHOE 3HAYCHME [UIS DAa3IMYHBIX BHIOB
NEATENBHOCTH: PelIeHHs IpobiieM, IONCKa, aHanu3a U o0paboTku HH(OpMAIUH,
HEOOXOMMMBIX [UI IIPUOOPETEHMS] OMBITA MAEATENbHOCTH, KOTOpas 3aHHMAaeT
BaXHOE MECTO B [IO3HAaHUMM XUMHUHU, a TaKxkKe JUIsI OIEHKH C IO3HIUH
JKOJIOTHYECKOH Oe30IacHOCTH XapakTepa BIMSHHS BELIECTB M XMMHYECKUX
IIPOLIECCOB Ha OPraHU3M YENIOBEKA U IIPUPOIHYIO CPELY;



pa3BUTHE IT03HABATEIBHBIX WHTEPECOB, MHTEINIEKTYAIBHBIX M TBOPYECKUX
CIIoCOGHOCTEH 00YYArOIUXCs: CIIOCOOHOCTH CaAMOCTOSTENBHO IPUOOPETaTh HOBBIC
3HAHMS 110 XMMUU B COOTBETCTBHUH C KU3HEHHBIMHU NOTPeOHOCTIMH, MCTIONB30BATh
COBpeMEHHBIC WH()OPMAIMOHHEIE TEXHOJIIOTUY JUIS ITOMCKA M aHAN3a yIeOHOU H
HAYYHO-ITOYJIIPHOU HHGOpMAITMH XUMUIECKOTO COAEePKAHMUS;

(bopMHUpOBaHKE U pa3BUTHE Yy 00yJarOIIUXCS aCCOIMATUBHOIO U JOTHYECKOTO
MBIIUIEHHUS, HAOTIOAaTeTIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPhIe OCOOEHHO
HEOOXOMUMBI, B YaCTHOCTH, NPH IUIAHUPOBAHWU M IPOBEACHUH XUMHYECKOTO
SKCIIEPUMEHTa;

BOCIIHTaHWEe Yy oOydaromuxcs YyOexXJEHHOCTH B T'YMaHUCTHYECKOH
HAIPaBJIEHHOCTH XWMHH, € BaXHOW pONM B pelleHHH INoOaNbHBIX Ipobiem
PAIMOHATBHOTO IIPUPOAOIIOIH30BaHUS, IOIIONIHEHUS! SHEPreTHUECKUX PECYPCOB U
COXpaHeHHs] NPHUPOIHOTO PABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OEepeKHOTO
OTHOIIIEHUS K IIPUPOAC U CBOEMY 3/I0POBBIO, @ TakKe MpUOOpPETEHHs OIIbITa
HCIIOJIE30BaHMsl IOJNyYeHHBIX 3HAHUN [JI NPUHITHUS TPaMOTHBIX pEIIeHHH B
CUTYaIWSIX, CBSI3aHHBIX C XUMHUYECKUMH SBJICHUSIMH.

B yuebGmoMm 1uraHe cpenmHero ofiiero oOpa3oBaHUs IpeaMeT «XUMHUS»
©a30BOro ypoBHS BXOJUT B COCTaB IpeAMeTHOM obiacTu «EcTecTBEeHHO-HayUHbIE
MIPEeAMETED.

O61ee ymciio 9acoB, OTBEAEHHBIX IS U3yUCHUs] XUMHU, Ha 0230BOM YpOBHE
cpenHero obiero obpasoBanus, cocTasiseT 68 vacos: B 10 xiacce — 34 gaca (1
4ac B Hezlelmo), B 11 knacce — 34 gaca (1 gac B Hemeno).



COIEP)XAHUE OBYUYEHUSA
10 KJIACC
OPTAHUYECKASI XUMUA

TeopeTHYeCKHE OCHOBBI OPraHAYECKOH XHMHH

IIpesMeT opranvdecKoil XUMUHU: e& BOSHUKHOBEHHUE, PA3BUTHE U 3HAYECHUE B
TNIONy4CHHH HOBBIX BEIIECTB U MaTepHanoB. TEOpHs CTPOEHHS OpPraHHYECKHX
coenunenuit A. M. ByTieposa, e€ ocHoBHBIe nonoxenus. CTPyKTYpHbIE bopmyTs!
OpraHM4eCKHX BellecTB. I['omomorus, wusoMmepus. XuUMHYeckas CBI3b B
OPraHWYeCKHX COSIMHEHMIX — OAUHAPHBIE H KPaTHEIE CBA3H.

Ilpencrapnenre o Knaccu(puKalMi OPraHUMIECKHUX BEIIECTB. Howmenknatypa
OpraHMYeCKMX COCIUHEHWH (CHCTeMaTH4YecKas)) W TPUBHAIbHBIE HA3BAHUS
BaXHEHUINNX NPENCTaBUTENeH KJIACCOB OPTaHUYECKUX BEHIECTB.

OKCIIepUMEHTAIBHBIE METONBl H3YYEHHS BEIECTB U HX [IpEBpaIlleHH:
O3HaKOMIICHHE C 00paslaMu OpraHHYeCKUX BEIIECTB M MaTepUalaMd Ha HX
OCHOBE, MOJCIIMPOBAHUE MOJIEKY] OPraHHYECKHX BEIIECTB, HAONIONEHHE U
OIMCaHKE NEMOHCTPAlOHHEIX OIBITOB II0 IPEBPAICHHIO OPraHMIecKUX BEIIECTB
NpH HarpeBaHuH (IUIaBlIeHKe, OOYTIHBAHKE U TOPEHHE).

YraeBoxopoasl

AJIKaHbBI: COCTaB M CTPOCHHE, TOMONOTHMYecKHH psim. MeTan u 3TaH —
NPOCTEHIINe MpPEACTaBUTENH alKaHOB: (DU3MYECKHe H XWMHYECKHE CBOMCTBA
(Peakiuy 3aMelleHMs ¥ TODPCHHs), HAXOXKAEHME B IIPHUPOIE, IONyYeHHe K
IIPUMEHEeHHe.

AJIKEHBI: COCTaB M CTPOEHHE, TOMONOTHIECKAN Psifl. DTHICH ¥ HPOLHUIEH —
IIPOCTEHININE MPEACTABUTENN aJKEHOB: (DU3MUECKMe M XUMHYECKHE CBOMCTBA
(peaxkuwu TMAPHPOBAHMS, TAlOrEHAPOBAHHUS, THAPATALMH, OKHUCICHHS U
NOJIMMEPHU3ALINHI), IOIYICHHE U IPUMEHEHNE.

Anxanvensl: GytanmeH-1,3 u metwnOyrammen-1,3: cTpoeHue, BaxHeHIIHe
XUMUYECKHE CBOKMCTBA (peaKius moivMepHu3anuu). I1oIyueHe CHHTETHYIeCKOrO
KayqyKa U PEe3HHbL.

AJIKHHBL: COCTaB U OCOGEHHOCTH CTPOEHHS, TOMOJIOTHYECKHI PSil. ALleTHIEH
— IMpPOCTeHINMH INpPEJCTABUTENh AIKMHOB: COCTaB, CTPOEHHE, (DH3MYECKHE WU
XUMUYECKHE CBOMCTBA (PEakKiMU THAPMPOBAHMSA, IAOTeHUPOBAHKS, THIPATALIH,
rOpeHus), IOIydIeHHe U IPUMEHEHHE.

Apensl. Bensom: cocras, cTpoenue, (QH3MUECKHE W XUMHYECKHE CBOCTBA
(PeaKIUH TaOreHUPOBAHNS W HUTPOBAHHS), IIONydeH)e ¥ HpUMeHeHue. Tonyon.
cocmae,  cmpoenue,  Qusuveckue U  Xumuueckue  ceolcmeéa  (pearyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NONYYeHue u npumeHenue. TOKCHIHOCTH



apeHoB. [‘eHermyeckas CBSI3p MEXAy YTIEBOJOPOJAMH, IPHHAIJIEKAIUMA K
pa3IuYHbIM KJIaccaM.

[IpupojHBIe HCTOYHHUKM YIIE€BOAOPOHOB. IIpHpOAHBIA TIa3 M IOIYTHEIE
nHedraubie rasel. Hedts u e€ mpoumcxoxaerue. Crocobbl nepepaboTku HEQTH:
HEePeroHka, KPEeKWHr (TepMUUECKUl, KartanuTudeckuii), nupomnus. I[IpomykTsl
niepepaboTKu He(TH, UX NpUMEHEHHe B IPOMBILUIEHHOCTH U B ObITy. KaMeHHBIH
yroJib U IIPOAYKTEI €r0 IepepaboTKH. '

OKCIIEepUMEHTAJIbHbIE METOIBl HM3YyYEHHMS BEUIECTB M HX IIPEBpallleHUI:
O3HAKOMJIEHHE C OOpaslaMy IUIacTMAcC, KAydyKOB H DE3MHEI, KOJUIEKI[UH
«Hedte» u  «Yromp», MOAENUPOBAHHWE  MOJEKYJN  YIJIEBOAOPOLOB H
raJIOreHOIPOU3BOIHEIX, TIPOBEICHIE IPAKTHYECKON paboThl: mOoNMydYeHre STUleHa
U U3y4YEHUE €rO CBOUCTB.

PacuétHple 3amaun.

Brruucienuss MO YpaBHEHHMIO XHUMHUYECKOW peakuuu (Maccbl, 00BEMa,
KOJIMYEeCTBA MCXOTHOTO BEIecTBa WK MPOAYKTa peakLUU IO U3BECTHBIM Macce,
00BEMY, KOTUYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEaKIIiH).

Kuciopoaconep:xamue opranayeckue coeiHHEHHS

IlpenenpHBle ONHOATOMHBIE CHHPTBL. MeETaHON M OTAaHON: CTPOCHUE,
¢u3pHeckre W XUMHYECKHe CBOiicTBa (peakIMM C aKTHUBHBIMH MeTajlulaMHy,
raJIOTEHOBOJOPO/IaMHU, TOpEHHUE), MNpUMEeHEeHHe. BoIoponHble CBS3UM MEXIY
MOJIEKyIaMH CIIMPTOB. JleficTBHe MEeTaHOJIa ¥ 9TaHOJIa Ha OpraHu3M YeloBeKa.

MHoroaroMHble  CHHPTHEL. JTHJICHITHKONb W  TJIMIEPUH: CTPOCHUE,
¢u3mueckue W XUMHUUECKUE CBOWCTBA (B3aUMOAEUCTBHE CO IIEIOYHBIMHU
MeTaJUlaMH, KaueCcTBeHHas peakius Ha MHOroaToMHble cnupThl). JlelicTBue Ha
opranu3M uenoBeka. [ [ppMeHenne TrepruHa | STAISHTITHKOISL.

@eHon: CTpOoeHHE MOJEKyNbl, (U3MYEeCKHe U XWMUYECKHE CBOMCTBA.
Tokcuunocts denona. [Ipumenenue deHoa.

Anpnerunsl U xemowei. DopManbAeTH[, AaleTalbJernJ: CTPOEHHeE,
duspuecKue ¥ XMMHUYECKUE CBOMCTBa (peaklMM OKHCIICHUS U BOCCTAHOBIICHUS,
Ka4eCTBEHHEIE PeaKIiy), IOTyUIeHNEe U IPIMEHEHUE.

OnHOOCHOBHBIE IIpeJeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBoUHAsS U
YKCYCHasl KHCIIOTHI: CTpOeHHe, (PU3UUEeCKHe W XMMHYECKHe CBOWCTBa (CBONCTBA,
obmue g Kinacca KUCIOT, peaklys 3Tepu(uKanun), MoIydeHre U MpriMeHeHe.
CreaprHOBass W OJIEUHOBAsI KHUCJIOTHI KaK IPEJICTABUTENM BBICIIMX KapOOHOBBIX
KUCIIOT. MbliIa KaK COMIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIee JeiiCTBHe.

Crnoxsble 5¢uUpHl Kak IIPOM3BOAHBIE KapOOHOBBIX KHCIOT. [ Waponus
CIOXKHBIX 3¢upoB. Kupsl. I'uapomus xxupos. [Ipumenenue xupoB. bruonornaeckas
OB JKHPOB.




YrmeBonel:  cocTaB,  KimacchbuKanus YIIeBOAOB  (MOHO-, OH- H
nonucaxapunsl). ['roko3a — mpocreifimmit MOHOCaXapu/I: 0COOEHHOCTH CTPOESHHS
MOJIEKYJIBI, ~(GH3UYECKHE M XUMHYECKHE CBONCTBA (B3ammopeiicTBHe ¢
rugpoxkcuioMm Meau(Il), oxucinenwe aMMuauHBIM pacTBopoM okcuga cepebpa(l),
BOCCTaHOBJICHHE, OpOXEHHE IIIIOKO3BI), HAXOXKIECHHE B IIPUpOJIe, IIpUMEHEHHE,
Ouonoruaeckas poss. @oTocHHTES. DpyKTO3a KaK H30MEp ITIIOKO3EL

Kpaxmarn u nemtonosa kak mpuposmsie nonuMepsl. CTpoeHHe Kpaxmaia U
LE/UIXON03bl.  (DU3HYECKHe M XHMUYECKHE CBOICTBA Kpaxmazna (THIPOJIN3,
Ka4EeCTBCHHAS PEAKIIHS C HOZOM).

OKCIIEpUMEHTAIIBHBIC METONBl H3yYeHHS BEIECTB W HX IIPEBPAICHMMN:
TIIPOBEICHNE, HAOMONACHUE ¥ OIMCAHHE JEMOHCTDPALMOHHBIX OIBITOB: TOpeHHE
CIUPTOB, Ka9ECTBCHHBIE PEaKLMH ONHOATOMHBIX CIHPTOB (OKUCIEHHE 3TAHONA
oxkcunoM Menu(Il)), MHOroaToOMHEIX CHHPTOB (B3amMozeficTBie riHNepHHa C
ranpoxcugom menu(Il)), ansmernnos (oOKHCICHHE aMMIAYHEIM PacTBOpOM OKCHIA
cepebpa(l) u rumpoxcumom memu(Il), B3aumomeiicTBie Kpaxmaia ¢ HOIO0M),
IPOBEJICHHE IPAKTHIECKOM PabOTEL: CBOMCTBA PAaCcTBOPA YKCYCHON KHCIOTEL.

PacuéTHEIE 3a7a4yn.

Brluncnenus 1mo ypaBHEHWIO XUMHYECKO peakiuu (Maccel, 00BEMa,
KOJIM9eCTBa UCXOMHOrO BEINEeCTBA WM IIPOIYKTa PEaKI[HH 110 M3BECTHBIM Mmacce,
00BEMy, KONHUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB UITH IIPOJTYKTOB PEaKIIHH ).

AsoTcomepikalie OpraHIIecKie COequHEeHMS.

AMHHOKHCIIOTEI KaK aM(OTepHBIe OpraHmYecKue coenuneHus. Ousnyeckue
H XMMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpHMepe TIIKIUHa). bromorudeckoe
3HAaY€HUE aMUHOKMCIIOT. [lenTumet.

benxu xax . mpuponssie BBICOKOMOJIEKYIISIPHEIE  COEMHEHMS. ITepBuunas,
BTOpHYHAS W TpETHYHasd CTPYKTypa OesKoB. XMMHYECKHE CBONCTBA GEIKOB:
TUZPOJIN3, NEHATYpaIHs, KaYECTBEHHBIE PeaKIHK Ha OeIKl.

OKCIIEPUMEHTANBHBIC METONB H3yUeHHs BEIIECTB W HX IIPEBPAILCHHI:
HabIIONIeHNe U OIHCAHKE IEMOHCTPALMOHHEIX OMEITOB: AeHaTypauus 6eJKOB IpH
HarpeBaHuu, IBETHbIE PEaKIUH GEIKOB.

Beicokomoinexyasipabie coexnnenus:

OCHOBHEIE MMOHATHSA XUMHU BBICOKOMOJIEKYJIIPHEIX COENMHEHH: MOHOMeD,
TOMUMED, CTPYKTYPHOS 3BEHO, CTEICHb [ONMMEPH3AIMH, CPEHAS MOJEKyIIpHas
Macca. OCHOBHBIE METONBI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCNUHEHUIN —
NONMMEPH3alysl U IOTHKOH /[EHCAIIHS.

OKCIIEPHMEHTANbHEIE METOAB H3yYeHHS BEIIECTB H UX IIPEBPAIICHHIA:
O3HaKOMIIeHHe ¢ 00pasaMu MPUPORHBIX W HCKYCCTBEHHBIX BOJIOKOH, ILIACTMAacc,
Kay4yKOB.

MexxnpenMeTHBIE CBA3H.



Peanu3aius MEXIIPEIMETHBIX CBs3eH [P U3YdeHHH OPTaHMIeCKON XHMUH B
10 Kimacce OCYIIECTBISETCS Yepe3 HCIONB30BAHHE KaK OOMIMX ECTEeCTBEHHO-
HAyYHBIX [OHSTHN, TAK U MOHATHM, SBIIOIIMXCS CHCTEMHBIMH IS OTICIBHBIX
IpeIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

Ob1IIHe ecTeCTBEHHO-HAyIHbIE IOHSITHS: SBJICHHE, Hay4HBIH (QakT, THIoTesa,
3aKOH, TEOpHs, aHANM3, CHHTE3, KIacCHQUKAIs, IepHOJUIHOCTb, HabIIOACHHE,
H3MepeHHe, SKCIIEPUMEHT, MOJIEIUPOBaHHUE.

duspka: MaTepus, OSHEprWs, Macca, aroM, JJICKTPOH, MOJEKyIa,
SHEpreTHYecKUil ypOBEeHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHME
BeIlleCTBA, (PU3NUECKUE BENUUHHBI M €WHHIBI HX M3MEPEHMUI.

Buonorust: KIeTKa, opraumsM, Ouocdepa, oOMEH BEIIECTB B OpraHH3ME,
dboTocHHTe3, GHONOTMYECKH aKTHBHBIE BemlecTsa (OCNKH, YIIeBOABI, KUPBL
(GepMeHTEI).

[eorpadus: MuHepalbl, TOPHBIE TIOPOBI, TOJE3HBIC UCKONAEeMBIe, TOILIMBO,
pecypcElL.

TexHOJOTHS: THUIIeBble IPOAYKTHl, OCHOBBl PAalMOHAILHOIO IHTaHH,
MOIOIIE CPE/ICTBA, JIEKAPCTBCHHBIE ¥ KOCMETUYECKHE TIPEIIaparThl, MaTEpUalbl U3
YICKYCCTBEHHBIX ¥ CHHTETHIECKHMX BOJIOKOH.

11 KJIACC
OBIIASI 1 HEOPTAHUYECKAS XUMMSI

Teopernyeckue OCHOBbLI XHMHH

XyuMudeckuit siaeMeHT. AToM. Smpo aroMa, H30TONBL OJEKTPOHHAs
0GoouKa. DHepreTHYecKnue ypoBHH, IO/yPOBHH. ATOMHEIE OpOMTAIH, S-, p-, d-
snemenTs. OCOGEHHOCTH PACHpE/EeHUsT JIEKTPOHOB II0 OpOMTAsIM B aToMax
3JIEMEHTOB HEPBHIX YETHIPEX [EPHONOB. DNEKTPOHHAS KOHQUIYpALlHsi aTOMOB.

INepuoauueckuit 3akoH U Ilepronndeckas crcTeMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBa3b NEPHOAMYCCKOTO 3aKOHA H Ilepronryeckodl CHCTEMBI
xpmmueckux sneMentoB JI. M. MenjeneeBa ¢ COBpPEMEHHON TEOpUEN CTPOCHUT
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOHCTB XHMHUYCCKUX OJIJIEMEHTOB H
00pa3syeMbIX UMM IIPOCTHIX M CIOXKHBIX BEIISCTB IIO IPyNIaM U IEPHOIaM.
3HaueHre NePHOAUIECKOr0 3aKOHa B Pa3BUTHH HayKH.

Crpoenue BelecTBa. XMMUYECKas CBS3b. Bunel XUMHYECKOW CBA3U
(KOBaleHTHAs HETONApHAS W MOJSPHAS, MOHHAs, MeTanmdeckas). MexaHusMel
00pa3oBaHMs KOBAJEHTHOM XWUMHUeCKOH cBasu (OOMEHHBIH M JIOHOPHO-
aKIenTopHeld). BomopomHas CBI3b. BaleHTHOCTh. OIEKTPOOTPUIATETHLHOCTE.
Crenenb oxkucieHus. VIOHBI: KaTHOHEI ¥ aHUOHBIL.



BemecTBa MOJEKYJSIPHOTO M HEMOJIEKYJIIPHOIO  CTPOCHHA. 3aKoH
IOCTOSHCTBA COCTaBa BelnecTsa, THIIE KPUCTAUIHIECKHX PENIETOK. 3aBHCHMOCTD
CBOICTBA BEIECTB OT THIIA KPUCTAILTMYECKON PEIIETKH. '

[TousTie O IMCIEPCHBIX cHcTeMax. VICTWHHEIC U KOJUIOMIHBIC PACTBOPEL.
MaccoBasi J0JI BELIECTBA B paCTBOPE.

Kiaccuduxaiys HEOPraHMIECKHUX COeTMHECHHHN. Homenknarypa
HeOpraHMYeCKHX BeIllecTB. [ eHeTwdeckas CBA3h HEOPraHMYECKUX BeILECTB,
IprHAJIEKAUX K pasHIHbIM KIIaccaM.

Xumuueckas —peaknws. Kiaccupuranys — XHMHYECKHX peakmuii B
HEOpraHMYeCKOW W OpPraHMYecKOM XuMuHu. 3aKOH COXpAaHeHHs MACChl BEIIECTB,
3aKOH COXPAHEeHMs U IPEBPAINCHNS SHEPTHHM IIPYU XUMUIECKUX PEaKIHAIX.

CKOpoCTh peakiud, €€ 3aBUCUMOCTb OT PasIMIHBIX daxTopoB. O6paTHMBbIC
peaxruu. Xumpdeckoe paBHoBecye. (DaxTOpBL, BIMSIONME HA  COCTOIHHC
xumuyeckoro papaosecust. [Tpunmun Jle Ilatense.

DiekTponuTudeckas aucconuanus. CuibHbIE 1 cirabble saekTponuThl. Cpena
BOIHBIX PACTBOPOB BEINECTB: KUCIAs, HEUTpallbHasd, eJo HasL.

OKHCIUTENBHO-BOCCTAHOBUATEIBHEIE PEAKIIMH.

DKCIIepMEHTAIBHBIE METO/Bl H3YYeHHA BEINECTB M HX TIpeBpAaILCHIH:
nemoHcTparusa Tabiui «Ilepuoguueckasi CHCTEMA XUMHICCKUX JJICMCHTOB . .
MeHneneeBa», U3ydeHHEe Mojeneil KpHCTALTMYECKUX PEIIETOK, HaOmoieHue U
OIHCAHHE JEMOHCTPAIIMOHHBIX U af0opaTOPHEIX ONBITOB (Pa3OKEHIE NIEPOKCHIA
BOZOpPO/A B MPUCYTCTBUHM KaTaIM3aTOPa, OLPEJIETICHAE CPEIbl PACTBOPOB BEIICCTE
C TIOMOIIGIO YHHBEPCAIBPHOTO HHAMKATOpa, peakuuu HOHHOTO obMmeHa),
TIpOBE/IEHrE [IPAaKTUYeCKOH paboTsl «BIuIHAE Pa3IHIHBIX (baKTopoB Ha CKOPOCTH
XUMUYIECKOH PEeaKIIim».

PacuyéTthrle 3aa4uil.

PacuéThl [0 ypaBHEHWSM XHMMHYECKMX peakiu#, B TOM HUCIC
TepPMOXHMHUYECKHe PAcyéThl, pacyéTsl ¢ HCIONB30BAHUCM IOHATHA «MaccoBad
IOJISL BEIIECTBAY.

Heopranuyeckasi XaMHs

Hemertayuisl. IloNoXkenme HeMeTaloB B IIepHOIMYECKOH  CHCTEME
xuMmgeckux dnementoB 1. Y. MenseneeBa B 0COOEHHOCTH CTPOEHHS aTOMOB.
Oyspueckde CBOMCTBA HEMETAUIOB. AJIOTpOIMS HEMETalnoB (Ha MNpEMepe
KHCIIOPOia, cepbl, pocdopa i yriepona).

XUMHUYIECKAe CBOMCTBA BaXHEHMIIMX HeMeTalIoB (TajloreHOB, CEphl, a30Ta,
dochopa, ymrepora H KpeMHHs) M HX  COEJMHCHMH (oxcunos,
KHCJIOPOCOAEPIKAMX KHCIIOT, BOJOPOJHBIX COeIMHEHM).

[IpuMeHeHNe BaXKHEAIINX HEMETAJIOB U UX COCTMHEHHUH.



Meramnel. Ilonoxxenne metamnoB B lleprogudeckod cucteMe XUMHUYECKHX
anementoB JI. Y. Menneneesa. OcoGEHHOCTH CTPOEHHUS DIEKTPOHHBIX 000I0YEK
aToMoB MeTayutoB. O0mue ¢usndeckue cBoicTBa MeTalnoB. CIIaBbl METaJIOB.
DNeKTPOXUMUUECKUH psifi HAIPSKEHUH METaJlIoB.

XUMHYECKHE CBOHCTBA BaKHEHIIMX MeTAUIOB (HATpui, Kallui, KaabLUH,
Mariui, aTlFOMUHHIH, IHHK, XPOM, JKEJIe30, MEIb) U UX COSAUHEHHH.

O6mme cnocoObl nosydeHuss MeramioB. [IpuMmeHeHue MeTaIoB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOABl H3yYEHHs BEIIECTB M WX IpPEeBpallleHui:
u3ydeHue KoymeKnuu «MeTauiel U CIUIaBbDY, 0Opa3OB HEMETAJIOB, pelIeHUe
SKCIIEPUMEHTAIBHEIX 3a/1ady, HaOOJeHWe U OIKMCAaHHe JIEeMOHCTPALMOHHBIX U
1ab0paTOPHBIX OIBITOB (B3aMMOMAEHCTBHE TMAPOKCHAA ATIOMHHUS C PacTBOpaMHU
KHCIIOT | Ieyouel, KaueCTBeHHbIe PeaKIMH Ha KATHOHBI METAILIOB).

PacuétHrie 3amaqn.

Pacuétel Macchl BemecTBa WM O00BEMa ra3oB IO M3BECTHOMY KOIHUYECTBY
BEIIEeCTBa, Macce WIX O0O0BEMY OJHOIO0 W3 YJACTBYIOIIMX B PEaKIHH BEIIECTB,
pacu€Thl Macchl (00BEMa, KOIMYeCcTBa BEL[ECTBA) IIPOILYKTOB PEAKIHUHU, ECIIUA OITHO
U3 BEILIECTB UMEET IIPUMECH.

XuMus 4 )KA3Hb

Ponp xuMuu B oOecredyeHUH 3KOJIOTMYECKOM, YHEPIeTUYEeCKON ¥ IHINEBOM
0e30I1aCHOCTH, Pa3BUTHH MeAMUUHBL. [IOHSATHE O HAyYHBIX METOHAX IIO3HAHMS
BEIIIECTB ¥ XUMUYECKHAX PEaKIIUM.

IlpencraBnenuss 00 OOmMMX HAYYHBIX HPUHIMIIAX [POMBIILIEHHOIO
ITOJIYYEHUsI BAXXHEUIIINX BEIIECTB.

YenoBek B MHUpe BEIIECTB M MaTEpPHAJIOB: BAXXHEHIINE CTPOUTENILHBIE
MaTepHanbl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKd, CTEKJI0, KepaMHKa,
MaTepHallbl Ul 3JIEKTPOHUKH, HaHOMAaTepHalbl, OpraHMYecKue U MUHEpaJIbHBIE
ynoOpeHus.

XuMHUS U 300POBBE YENOBEKa: IIpaBMiIa WCIIOIB30BAHUSA JIEKAPCTBEHHBIX
npernapaTosB, IipaBujia 0e30IacHOr0 UCIIONBE30BaHHUS MPErnapaToB OBITOBOM XHMUM
B IIOBCEJITHEBHOM JXKU3HU.

MexnpenMeTHbIE CBSI3H.

Peaymuzanus  MeXIpeOMETHBIX CBA3€H Ipd  U3ydYeHWH oOmed w
HEeOpraHW4ecKold XMMHHM B 11 Kilacce ocyIIecTBISIeTCs Yepe3 HMCIIONb30BaHUE KaK
O0IMX eCTeCTBEHHO-HAYYHBIX IOHATHH, TaK W [IOHATHM, SBJSIOIIAXCS
CHCTEMHBIMH JUIS OTAENBHEIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

O6mue ecTecTBEHHO-HAY4HbIE ITOHATHUS: HAYYHBIH (DaKT, THIIOTE3a, 3aKOH,
TEOpHs, aHaIu3, CHUHTE3, KiIacCu(UKalus, IM[epHOAUYHOCTh, HAOIIOIEHNE,
9KCIIEPUMEHT, MOLECINPOBAaHNE, U3MEPEHHUE, SIBJICHUE.



®y3nKa; MaTepyis, SHEPrHs, Macca, aToM, SJIEKTPOH, IIPOTOH, HEHTPOH, WOk,
W30TOII, PafHOaKTUBHOCTb, MOJIEKYJIa, SHEPIeTHIECKHi YPOBEHb, BEIIECTRO, TEIIO,
00bEM, arperaTHOe COCTOSIHUE BEIIeCTBa, GU3UICCKHUE BENWIUHBL U SIMHHMIEL HX
W3MEpEHUs], CKOPOCTb.

Buonorus: KieTKa, OpraHM3M, OKocucrema, Ouocdepa, Makpo- H
MHKpPOSJIEMEHTEI, BATAMUHEI, OOMEH BEIIECTB B OPraHU3Me.

[eorpadus: MEHEPAIIBL, TOPHBIE TIOPO/IBI, [OJIE3HbIE NCKOMACMBIC, TOILIHBO,
pecypCHL.

TexHONOTHS: XUMHYECKas MTPOMBIIUIEHHOCTh, METaLIyprud, IPOU3BOACTBO
CTPOUTENBHBIX MATCPHAOB, CENbCKOXO3SHCTBEHHOE IMPOU3BOICTBO, IHIIEBAA
IIPOMEIILIEHHOCTh,  (apMareBTHyeckas — IPOMBIIIEHHOCTS,  IPOM3BONCTEO
KOCMETHUYECKMX IPENaparToB, IIPOM3BOICTBO KOHCTPYKIMOHHEIX MATCpHANOB,
5JIEKTPOHHAS IPOMBIIIEHHOCTH, HAHOTEXHOJIOT .



IJIAHUPYEMBIE PE3VJIbTATHI OCBOEHVS ITPOI'PAMMEI 110 XMIMWM
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHII

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
O0y4aroIMMUCST TIPOrpaMM  CpeqHero obmero obpa3oBaHus (JIMYHOCTHBIM,
METanpeIMEeTHEIM W HOpeAMeTHBIM). HaydHo-MeTONWYEeCKOH OCHOBOM UL
pa3paboTKy IUIAHHPYEMBIX Pe3yJbTaTOB OCBOSHHS IMPOTPaMM CpeIHEro OOILero
00pa30BaHMUs SIBJISETCS CHCTEMHO-IESITENIbHOCTHBIN MOIXO/.

B cOOTBETCTBUMM C CHCTEMHO-IEATEIHHOCTHBIM TOAXOJOM B CTPYKTYpe
JIMYHOCTHEIX Pe3yJbTATOB OCBOEHHS IIpenMeTa «XWMHS» Ha YpPOBHE CpeIHEro
obrm1ero 00pa3oBaHUs BEIACICHBI CIeAYIOLIe COCTaBISIOLIHE:

OCO3HaHHE OOYYaIOIMMHUCS POCCHUCKON TIpakIaHCKOW WIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTENHHOCTH ¥ CAMOOIIPEIEICHHUIO;

HaJHYhe MOTHBAIIMU K 00YUEHUIO;

ueneHanpaBneHHoe pa3BI/ITI/Ie BHYTPEHHHUX y6e)KI{eHPIﬁ JIMYHOCTH Ha OCHOBC
KJIFOYEBBIX [IEHHOCTEN M HCTOPHIECKUX TPAIULNi 0a30BOM HAYKH XUMUH;

FOTOBHOCTh M CIIOCOOHOCTH OOyHarommxcsi PyKOBOJCTBOBAaThHCS B CBOCH
JESITEIIBHOCTH IICHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, IIPUCYIIAME IIeJIOCTHOM
CHUCTEME XUMHIECKOTO 00pa30BaHuUs;

HAJIMYUe MPABOCO3HAHUS 3KOJNOTHIECKON KyJIBbTYPHl U CIIOCOOHOCTH CTaBUTh
LEJIH ¥ CTPOUTH KU3HCHHBIE TUIAHBL.

JIMYHOCTHBIE pPE3yJbTaThl OCBOSHUS IpeaMeTa «XHUMHS» OOCTUTAIOTCS B
eOUHCTBE Y4eOHOH U BOCIIMTATENBHOH JESATENIBHOCTH B COOTBETCTBHH C
TYMaHUCTUYECKUMHU, COLUOKYJIBTYPHBIMH, TYXOBHO-HPaBCTBEHHBIMU IEHHOCTIMH
U HIealaMd POCCHHCKOTO TpaXKTaHCKOro OOIIecTBa, MPUHATBIMH B OOINECTBE
HOpMaMH ¥  T[paBWIaMH  IOBEACHHS, CIIOCOOCTBYIONIHMH  Ipoleccam
CaMOTIO3HAHUS, CaMOPa3BUTHS W HPABCTBECHHOIO CTAHOBJIEHHSI JHYHOCTH
00y4aromMuXCs.

JIMYBOCTHBIE pe3yNbTaThl OCBOCHUSA IpeaMeTa «XHUMHI» OTPAKAIOT
cpOpMHUPOBAaHHOCTE OIIbITa IIO3HABATEIBPHOW M IPAKTHYECKOH IesITeIbHOCTH
00y4aromuxcs Mo peajin3alli IPUHSITHIX B O0IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpa:kaaHcKoro BOCIHTAHHSA:

OCO3HaHUs O0YJarOUIUMUCS CBOUX KOHCTHTYIIMOHHEIX IIpaB B O0S3aHHOCTEH,
YBOKEHUS K 3a1<oﬁy U TIPABOIIOPSIIKY;

IpeACTaBICHUS O COLMANBHBIX HOPMax M TIpaBWaX MEXKITHMYHOCTHEIX
OTHOILICHUH B KOJIJICKTURE;



FOTOBHOCTH K COBMECTHOM TBOpPYECKOH MEATENIBHOCTH TIpH CO3JAHHH
y4eGHBIX MPOEKTOB, PElIeHAr Y4eOHBIX M MO3HABATENBHEIX 3a1at, BBITIOJIHEHUH
XUMHYECKUX DKCIIEPUMEHTOB;

CIIOCOGHOCTH IOHWMAaTh M IPHHUMAaTh MOTHBBI, HaMEPEHH, JIOTHKY H
apTyMEHTHI JPYTHX IIPY aHAJN3€ Pa3IMYHbIX BUIOB yaeOHOH NeATENBHOCTH;

2) NaTPUOTHYECKOT0 BOCHIHTAHHS:

[IEeHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HayiHOMY HACIC/HIO
OTEe4eCTBEHHON XVUMHUH;

yBaKEHUS K IPOIECCY TBOPHUECTBA B 06JIacTH TEOpUU U MPAKTHIECKOTO
NpYMEHEHYsS] XAMUH, OCO3HAHMS TOTO, YTO NOCTWDKCHMS HAYKH €CTh peSyIbTar
JUTMTENBHBIX ~ HAGMIONEHHH, KPONOTIHBBIX — JKCIEPUMCHTANBHBIX  MOHCKOB,
[OCTOSHHOIO TPyZAQ YUEHBIX U PAKTHKOB;

pHTepeca W TO3HABAaTeNbHBIX MOTHBOB B TONYYCHHH H TIOCIENYIOIEM
aHaM3e WHPOpPMalUH O IEPeOBBIX NOCTIDKCHIAX COBPEMEHHOM OTEYECTBEHHOU
XVMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TOBEICHNUS;

CITIOCOGHOCTH OLIEHUBATH CUTYAIIUH, CBI3aHHEIE C XUMHUYIECKMMHU SBICHUAMY,
J IPHHEMATH OCO3HAHHBIC PEIIEHYs, OPHCHTHPYACH Ha MOpPaNbHO-HPABCTBCHHEIC
HOPMBI ¥ IEHHOCTH;

FOTOBHOCTH OIGHMBATE CBOE MOBEJEHHE W NOCTYIKM CBOMX TOBapHIIEH C
IO3MIHH HPaBCTBEHHBIX W IIPABOBBIX HOPM M OCO3HAHHEC [IOCNIEICTBUH 3THX
IIOCTYIIKOB;

4) gopMHUpOBAHHS KYJIbTYPhI 310POBbI:

OHWMAHMS IIeHHOCTel 3Z0pOBOrO W OesomacHoro obpasa JKU3HH,
HeoGXOIIMOCTH OTBETCTBEHHOTO OTHOIICHMS K COOCTBEHHOMY bu3nuecKoMy H
HICUXAYIECKOMY 3/I0POBBIO;

COBMIOJICHAsT TIPaBHN 0(e30I1acHOro ofpalleHus ¢ BEIIeCTBaMK B OBITY,
[OBCEIHEBHO KU3HHU U B TPYLOBOM AESTEIPHOCTH;

[TOHMMAHHMS I[EHHOCTH [paBHJI HMHIWBHIYaJlbHOTO ¥  KOJJICKTHBHOIO
Ge30mMacHoro MOBeICHNS B CUTYaIlUsAX, YTPOXKAFOIIUX 30POBBIO 1 KU3HH TIOJIEN;

OCO3HAHMS ITOCHENCTBAHA ¥ HENPUATHS BPEIHBIX NPUBLIYCK (ymoTpeOneHust
ANKOTOJISI, HAPKOTHKOB, KypPEHHs);

5) Tpy10BOro BOCIIHTAHHS:

KOMMYHHMKATABHOM  KOMIICTEHTHOCTH B y4e6HO-HACCIIeI0BATEIbCKON
eSTENBHOCTH, OOIIECTBEHHO IIONE3HOH, TBOPYECKOM M IpYrux — BUAAX
JIESITeIIBHOCTH,

YCTAHOBKM HA aKTHBHOE y4YacTHe B PEIICHUM IPaKTHICCKUX 3a/1a4
coLMabHON HANPaBIIeHHOCTH (B paMKax CBOEro Kiacca, IITKOJIBI);



HHTEpeca K MPaKTHIECKOMY U3YUeHMIO Ipodeccuil pa3inudHoro pojaa, B ToM
YHCJIe Ha OCHOBE NMPUMEHEHNS IPEAMETHBIX 3HAHHH 110 XHUMHH; _

YBOKEHHS K TPYAY, JFOJIIM TPyJa ¥ pe3ylbTaTaM TPYJOBOU JAeATEIbHOCTY,

TOTOBHOCTH K OCO3HaHHOMY BEIOOPDY WHIWBHIYaJIBHOM TPaeKTOpUn
obpasosanusi, Oyayme#l mpobeccHd M peald3aldu COOGCTBEHHEIX JKI3HEHHBIX
ILIAHOB € y4E€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOGHOCTEH K XHUMUH, HHTEPECOB U
oTpedHOCTEH 001IECTBA;

6) K0JIOrH4eCcKOro BOCIIHTAHMS:

SKOJIOTUYIECKH LENeCO00PasHOro OTHOIUEHHS K IIPHPOLE, Kak HCTOYHUKY
CYLIECTBOBaHMS XU3HU Ha 3eMIIE;

IOHMMAHUS TJIOOAIBHOTO XapaKTepa BKOJIOTHYECKHX mpobieM, BIUSHHUS
SKOHOMHYECKHX IIPOLECCOB HA COCTOSHHUE IPUPOHON i COLMAILHOM Cpe/IE;

OCO3HAHUsS HEOOXONUMOCTH HCIHONB30BAHMS NOCTHKCHHH XUMHIH TUIst
PCILICHUST BOIIPOCOB PAIUOHATBHOIO IPUPOIOTIOIE30BAHMS,

AKTHBHOTO ~ HCTIPUATHS ~ NEHCTBHH, NPHMHOCSINUX Bpel OKPYXAOLIEH
NPHPOHOM Cpefie, YMEHHS MPOrHO3UPOBATH HEGIATONPUSTHEIE 3KOJOIMUYECKUE
HOCTICACTBHA MPEAIPUHUMAEMBIX NEHCTBHH ¥ NIPEOTBPAIIATD HX;

HaJIMIHA pa3BUTOIO SKOJIOTHYECKOTO MBIIUIEHHS, SKOTOIHYECKON KyJIbTYPEL
OIIbITa JeATebHOCTH SKOJIOTUYECKOMH HaIIpaBJIEHHOCTH, YMEHHS
PYKOBOJCTBOBATECS MMM B IO3HABATEIBHOM, KOMMYHHKATHBHOHM W CONHANBHOLL
IPAKTHKE, CIOCOOHOCTH M YMEHHS aKTHBHO IPOTHBOCTOSTH MIEOIOIHH
xeMohoGHu;

7) HEeHHOCTH HAYYHOrO MO3HAHUS:

C(hOPMHPOBAaHHOCTH MHPOBO33PEHHU, COOTBETCTBYIOIIEr0 COBPEMEHHOMY
YPOBHIO Da3sBUTHUSI HAYKH M OOIECTBEHHON MPAKTUKHY;

TIOHUMAHMSI CHEMMOUMKH XHMHHM KaK HayKH, OCO3HAaHWS ed poiu B
hOpPMUPOBAHMM DALMOHAIBHOTO HAYYHOrO MBIIUICHHS, CO3AHMH L[EJIOCTHOTO
IPE/ICTaBIEHHs. 00 OKPY)XaIOIeM MHUpe KakK O eAUHCTBE HPUPOXLI M 9eJOBEKa, B
TIOSHAHMK TIPUPOJHBIX 3aKOHOMEPHOCTEW M DPEIIeHHH NpobIieM COXpaHeHMS
IIPUPOAHOTO PABHOBECHS;

yOeKNEHHOCTH B 0COOOM 3HAYMMOCTH XUMHH IS COBPEMEHHOU
UUBANH3ANMA: B e T'yMaHHCTHYECKON HANpaBICHHOCTH M BAXHOH pOIH B
CO3J[aHMY HOBOW 0asbl MaTepHaIIbHON KyNBTYphl, PEIISHHH [II00ATbHBIX npobireM
YCTOMYHBOTO PasBUTHS YENOBEUECTBA — CHIPHEBOMH, SHEPTETHUECKOM, MUIIEBOH 1
OKOJIOTHHECKOH OC30IaCHOCTH, B PasBUTHM MEJULIMHBI, OOECIICYCHHUH YCIOBHiA
YCHCIMHOrO TpyJa M OSKOJOTHYECKH KOMQOPTHOM IKU3HM KaXJOro wieHa
o0IecTna;

CCTECTBEHHO-HAYYHOW TPaMOTHOCTH: IOHHMAaHMSA CYIOIHOCTH METOIOB
TIO3HAaHHMS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIB30BAThH



PCIICHHA IIPOGIIEeM B peanbHbx KU3HEHHBIX CHTYAaIIHsIX,

HHTEpeca K ITO3HAHUIO U HCCIeI0BATELCKOM ACATEIBHOCTH,

TOTOBHOCTH W cmoco6HocTH  x HCIPCPBIBHOMY  06pasoBammio
camoobpasoBanmo, K aKTHBHOMY IOJIYYEHHIO HOBBIX SHaHUA 10 Xumum B
COOTBETCTBHUH C JKU3HEHHBIMHU HOTpebHOCTIMY;

HHTEpeca K 0COBEHHOCTSIM IPYRa B pasnmuyHEIX chepax IpodeccrorasHol

JESITENBHOCTH.,
METAIIPEI[METHI)IE PE3YJIBTATBI

Meranpenmerasie PE3yTIBTaTEl OCBOCHMS yueGHOrO npeamMera «XuMusy» Ha
YPOBHE cpeiHero ob1ero o6pasopamus BKIIFOYAOT:

SHaTUMBIC s GopMupoBamms MHUPOBO33PEHHS  o6ygaromuxcs
MEXIUCIHILTHHAPHEIE (MG)KHpel[MeTHBIe) o0meHayyHEe TIOHATHS, OTpakarolue
LCNOCTHOCTE  HayuHON KapTumHEI MHpa ¥ crnemuduKy Metomos MTO3HAHHS,

PEerynsaTHBHEIE), obecreunBaromue GopmupoBanue GyHKIMOHANEHO]
I'PaMOTHOCTH ¥ COIMABHOMN KOMIeTeHIuK 06y yaronmuxcs;
CIIOCOGHOCTH o0yyJaromuxcs UCIIONB30BAaThH OCBOCHHBIE

MEXTUCIUIUIMHAPHELE, MHUPOBO33pEeHYECKHE 3HAHMS 1 YHHBEDPCAIIbHEIE y4yeGHEIe
IEUCTBUS B HIO3HaBaTENbHON U COnMATbHOl MIpaKTHKe,

Meranpenmerase PE3yNBTaTEl  OTpakaroT OBIIAZICHHE yHMBepcalbHBIMYU
Y4eOHEIMH | II03HaBaTeNbHEIMY, KOMMYHHUKATUBHEIMH g PeryISTHUBHBIMY
NEeUCTBUSIMH.

OBJjiagenne YHHBepcaabHBIMY Y4eOHbIMHu NO3HaBaTeJdbHBIMH
AeHCTBHSIMMU:

1) 6aszoBbIe JIOTHYeCKHe JeHCTBHS

CaMOCTOSITEILHO bopmynmupoBats g aKTyaJTH3UpOBaTh Ipobiemy,
BCECTOPOHHE eé paccMarpuBars;



HCIIONB30BATH COOTBETCTBYIOIINE TTOHSTHS AT OOBSICHEHUS OTAETBHBIX (DaKTOB H
SIBJICHHM;

BBIOMpATh OCHOBAaHUS U KpUTepUM M KIACCU(UKAIMH BEINECTB H
XUMUYECKUX peaKlni;

yCTaHABIUBAaTh IPUYUHHO-CICACTBEHHBIE CBA3M MEXIY H3yYaeMBIMH
SBIICHUSMY;

CTPOUWTH JIOTHYECKHE pacCyxJeHus (MHIyKTUBHBIE, IEAyKTHUBHBIC, II0
aQHAJOTUH), BBIIBISITE 3aKOHOMEPHOCTH M IIPOTHBOPEYMS B paccCMaTpHUBAEMBIX
SBIICHUSX, (POPMYJIHPOBATEH BEIBOJIBI U 3aKIIIOYEHUS;

MIPUMEHSTh B MPOLIECCEe NO3HAHU, UCIIONB3yEMBIE B XUMHUU CHUMBOJINYECKUE
(3HaKOBEIE) MOJIENH, TIPe0OPA30BHIBATE MOJIETIBHEIE IIPECTARICHUS — XUMUYEeCKUHA
3HaK (CHMBOII) DJJIEMEHTa, XWMMHYECKas (OpMyla, YpaBHEHHE XUMHYECKOH
peakiuy — IpH pelieHnH Y4eOHBIX II03HABaTENbHBIX M NPaKTUYeCKUX 3afad,
[IPUMEHSTh Ha3BaHHBIE MOJEIIbHBIC [IPECTaBICHUA I BBIABICHUS XapaKTePHBIX
IPHU3HAKOB U3YYaeMEIX BEILECTB U XUMHUYECKUX PeakIni.

2) 6a3oBble HCcIe10BaTeIbCKIE AeHCTBUA:

BIaZ€Th OCHOBAMH METOJOB HAy4YHOI'O IIO3HAHWs BEIIECTB U XUMHYECKHX
peaxiuii;

dbopMyIHpOBaTh LIEIN U 33/1a9l UCCIIEIOBAaHMUsI, UCIIOJIB30BATh IIOCTABICHHbIE
U CaMOCTOSITEIBHO C(OPMYJIHPOBaHHEIE BOIPOCHEI B KadeCcTBE HHCTPYMEHTa
[IO3HAHUS U OCHOBBI AN (POPMUPOBAHUS THIIOTE3BI IO MPOBEPKE MPaBHILHOCTH
BBICKa3bIBAEMBIX CYIKJICHUM;

BIaJeTh HAaBBIKAMHM CaMOCTOSTEIIBHOIO IUIAHHPOBAaHWS U IPOBEHCHUS
YYEHUYECKUX JKCIIEPHUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HaOMIONaTh 328 XOJIOM
Iporecca, CaMOCTOSITEIPHO IPOTHO3MPOBATh €ro pe3ysbTaT, (OpMyIHpOBaTh
00001IeHNs. U BEIBOJBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIICTOBAHMS,
COCTaBILITh 0OOCHOBaHHBIM OTUYET O NpoeNaHHOH paboTe;

IpHoOpeTaTh ONBIT YYEHHYECKOM HCCIEIOBAaTENbCKOM U IPOEKTHOU
NesITEeNIbHOCTH, IIPOSIBIISTH CIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSTEILHOMY
[IOMCKY METOJOB pelleHus IPaKTHYEeCKUX 3a7a4, NPUMEHEHHIO pPa3IudHbIX
METOJIOB [TO3HAHMSL.

3) pabota ¢ nnpopmanmeii:

OPUEHTHPOBAThCS B DPa3NIU4YHBIX HCTOYHUKAX HHQopManmu (Hay4dHO-
IOIyJIsIpHasl JMTepaTypa XUMHYECKOIO COAEp)KaHHdA, CIPaBOYHBIE IIOCOOHS,
pecypcsl MHTepHETa), aHAIW3UPOBATh MH(MOPMAIMIO Pa3INYHEIX BUJIOB B (OpM
IIPEeICTaBICHNUS, KPUTHUYECKH OLIEHUBATH ge JIOCTOBEPHOCTH 51
HEIIPOTHUBOPEYNBOCTE; ‘



(bopMyTMpPOBATh 3aIPOCH W MPUMEHATh PA3IAUHBIE METOIEI IpU IIOWCKE U
otbope HHOPMALNK, HEOOXOAUMOM JUIS  BHITOTHCHHMS y4eOHEIX  3amay
OTIPEJIENIEHHOTO THUIIA;

IpUOOPETaTh OIMBIT KCIOIb30BAHMUS UH(OOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH ¥ PA3JIAYHBIX [IOUCKOBEIX CHCTEM,;

CaMOCTOATENIFHO ~ BBIOMPaTh  ONTHMANbHYIO  (opMy NIpeCTaBICHI
HHOpMaK (CXeMbl, Tpa(uKy, JHarpaMMEI, TAGIHIEL, PHCYHKH U APYTHE);

UCIIONB30BATh HAYYHBIM #A3BIK B KayecTBE CPeACTBA IIPH pabore ¢
XUMHYECKOH HMHpOpMaIyell: NPUMEHATs MeXIPeIMETHEIE (Pusuyeckune u
MAaTeMaTUIECKHe) 3HaKK U CUMBOJIBI, (JOPMyIIEI, a66peBHaTypbL, HOMEHKJIATypYy;

HCIONB30BaTh M TIPE0OPasoBbIBATh  3HAKOBO-CHMBONMYECKHE CPENCTBA
HaMIATHOCTH.

Og1anenne yHuBepcaabHBIMA KOMMYHHKATHBHBIME A€H{CTBHSIMM:

3a7laBaTh BOIPOCKI IO CYLIECTBY 00CYXKaeMOM TeMBI B XOJ€ MHAIora H/viu
AUCKYCCHHM,  BBICKa3bIBaTh  HJed, (GOPMyIHpOBAaTH CBOM  IIPEIIIOXKEHHS
OTHOCHTENIEHO BBIIOJIHEHHMS IPEJIOKEHHOM 3aatH;

BRICTYNIaTh C IIPE3CHTAllMeH pe3ysibTaToB IIO3HABATENBHON AeATEIbHOCTH,
TOIYCHHBIX CaMOCTOSITENIEHO MIIM COBMECTHO CO CBEPCTHUKAMH TIPH BBILIOJHEHHH
XUMUIECKOro S9KCIEPHMEHTA, NPAKTUYECKOH PabOTHl IO HCCIIEIOBAHMIO CBOMCTR
H3Yy9aCMBIX BEIIECTB, peanu3aly yIeOHOro IpoekTa U GpOpMyITHPOBATE BEIBOEI
IO pesylbTaTaM NPOBENCHHEIX HCCIENOBAaHHH ITyTEM COTTIACOBAHMS IIO3WIUH B
XoJie 06CYKIEeHUs 1 06MEHa MHEHUSAMH.

OBJsiaienne yHHBepCaILHBIMH Pery i THBHBIMH el CTBHIMHE:

CaMOCTOATENIBHO ITAHUPOBAaTh U OCYLIECTBIATH CBOIO [IO3HABATEIBHHYIO
ACATCNBHOCTD, OINpPEACHss €€ MHeNM M 3aladd, KOHTPOIHPOBATH M II0 Mepe
HEOOXOIMMOCTH  KOPPEKTHUPOBATh  IIpejlaraeMblit aNrOPUTM OEHCTBHH Inpu
BBIIONHEHUH Y9eOHEIX U HCCeIOBATENBCKAX 33744, BHIOHPATH HamGojee
5QQEKTUBHEIA CIIOCOG WX pelmeHHs ¢ yIETOM IIOJyYEHHs] HOBBIX 3HAHHH O
BEILECTBAX U XUMHUYCCKIX PEaKIHIX;

OCYINECTBIIATE CAMOKOHTPOJIb CBOEH AEATENHFHOCTH HAa OCHOBE CaMOAHAIH3A
U CaMOOIICHKH.

IPEJMETHBIE PE3YJILTATHI

10 KJIACC

IlpenMeTHble  pe3ymbTaThl OCBOEHHS Kypca «OpraHuueckas XUMEI»
OTPaXKAIOT:

COOPMHUPOBAHHOCTh  NPEJCTABIEHHH O XHUMHYECKOif COCTaBIIAIOLIEH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, POJM XHMHHM B IIO3HAHUM SIBJICHHII



OpUpOABI, B (OPMHPOBAaHUM MBIIUICHHS ¥  KyJNBTYpPBl JIMYHOCTH, €&
GYHKITMOHATBHOM rpaMOTHOCTH, HEOOXOAUMOH JUISI pellIeHHs MPaKTHUSCKHUX 3a1a4
U 3KOJOTMYECKHA OOOCHOBAaHHOI'O OTHOIICHMS K CBOEMY 3[I0POBBIO U IPUPOIHOM
cpene;

BIaJleHHe  CHCTeMOM  XMMHUYECKUX  3HAHHH, KOTOpas  BKIIIOYAeT:
OCHOBOIIOJIAraloliie IIOHATHA (XHMHYECKHUH 3JIEMEHT, aroM, OJIIeKTpPOHHAS
o0orouKa aToMa, MOJIEKYJIa, BaJIEeHTHOCTE, 3JEKTPOOTPHUIIATEIFHOCTh, XUMUYIECKast
CBSI3b, CTPYKTYypHast ¢opMyia (pa3BépHyTas W COKpamiéHHAas), MOJb, MOJSpHAs
Macca, MOJIIpHBIA 00BEM, YIVIEpOJHBIN CKeleT, (QYHKIHOHaNbHAs TIpyIa,
pauKal, U30MEpPHsl, H30MEPHI, TOMOJOTHYECKUHN Psifl, TOMOJIOTH, YITIEBOJIOPOIHI,
KUCIIOPOJ U a30TCOIEpIKallie COENUHEHHS, MOHOMEp, NOJUMep, CTPYKTYypHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSIUHEHNS); TEOPUU U 3aKOHBI (TEOpHS CTPOCHHSI
opranudeckux BemiecTs A. M. byrnepoBa, 3aKkoOH COXpaHEHMSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKAN $3BIK XHMHH; MHPOBO33peHUYEcCKHe 3HaHHS,
JeXallie B OCHOBE IIOHUMAaHHA IPUYMHHOCTA M CHCTEMHOCTH XHMHIECKHAX
ABJICHUM, (PAKTOJIOTMYECKHEe CBENEHHS O CBOHCTBaX, COCTaBe, IMONYyYCHHH U
0e30I1aCHOM HCIIOJIH30BAaHUM BaXKHEHIINX OPraHUYeCKHX BELISCTB B OBITY H
IPaKTHUYECKOH eATEeIbHOCTH YeNIOBEKa,;

c(pOPMHPOBAaHHOCTh YMEHHUH BBLIBIATH XapaKTepHBIC NPU3HAKU ITOHSATHH,
yCTaHABIUBATh MX B3aMMOCBSI3b, HCIIONH30BAaTh COOTBETCTBYIOIIME IOHSATHS IIPH
OIIMCaHMU COCTaBa, CTPOEHH: U IIPEBpallleHIH OpraHNIeCKUX COSIUHCHUI;

cOpMUPOBAHHOCTE YMEHHUI MCIIONB30BATH XUMUYECKYH) CHMBOJIHKY JUIS
COCTaBJIEHUs] MOJEKYJSIPHBIX ¥ CIPYKTYpPHBIX (pa3BEpPHYTOH, COKpaIIEHHO)
GopMyn OpraHMYECKHMX BEIISCTB M YpaBHEHMH XHMHYECKHX DPEaKii,
M3TOTaBIMBaTh MOZEIH MOJIEKYJ OPraHHYECKUX BEINECTB IS HILIFOCTPAIMU HX
XMMHYECKOT'O U IIPOCTPAHCTBEHHOTO CTPOCHHSI;

cOPMHUPOBAaHHOCTh YMEHHH YCTaHABIIUBATH NPHHAMJIEIKHOCT: H3yYEHHBIX
OpPraHHYECKHX BEIIECTB II0 HX COCTaBy MU CTPOCHHMIO K OIpeAeiTEHHOMY
KJaccy/Tpynne coeluHEeHHH (yITIeBOZOPOJBI, KHCIOPOA U a30TCOHEPIKAIIHe
COCIMHEHHNS, BBICOKOMOJEKYISpHBIE COEIMHEHMs), JaBaTb WM Ha3BaHHA IIO
cucremarndeckoi Homenknatype (IUPAC), a Takxke HpUBOAUTH TPUBHAIBHBIC
Ha3BaHMs OTHENBHBIX OPraHMYECKHX BEIIeCTB (PTUJICH, IPOIWICH, aleTHIIEH,
STUIIEHITINKOIb, TIHLEPUH, (EeHOIN, GOopMalbIeruy, aleTalbIerhl, MypaBbuHasl
KHCJIOTa, YKCyCHAas KHCIIOTa, OJIEMHOBAs KUCIIOTa, CTeapUHOBAS KUCIIOTa, TIII0K03a,
ppyKTo3a, Kpaxmal, HeJUIF0I032a, TIIUIHH);

cOpMHPOBAaHHOCTh YMEHHUS OIPENeNITh BUIBl XHMHYECKOM CBI3H B
OpPraHMYEeCKUX COEINHEHUIX (OOUHApHBIE U KPaTHEIC);



COPMUPOBAHHOCTE yMEHHS IIPHMEHSTH MOJIOKEHMS TEOPUH CTPOCHHUS
OpraHu4ecKkux BemecTs A. M. BytiepoBa mis 00BsICHEHNS 3aBHCHMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa U CTPOSHMS; 3aKOH COXPAHEHUS MacChl BEIECTB;

chOpPMHPOBaHHOCTE ~ yYMEHHMI  XapaKTepH30BaTh  COCTAB, CTpOEHUE,
$u3nYecKHe U XUMHYECKHE CBOMCTBA THIMYHBIX IIPEICTABUTENeH Pa3IUYHBIX
KI[aCCOB OPraHMYeCKUX BELIECTB (METaH, 3TaH, STHIEH, IPOMMIEH, aleTHIIeH,
Oytanuen-1,3, meTunOyramumes-1,3, Genson, METaHOJ, 5TAaHOJ, STHJICHIVIMKOJb,
TTHLEPUH, (QEHON, AleTalblIer, MypaBbUHAs W yKCYCHAs KHCIOTHI, TIIOKO3a,
Kpaxmar, UeI0103a, aMHHOYKCYCHas KHCIIOTa), HILTFOCTPHPOBATh TeHETUYECKYIO
CBS3b MEXIYy HMMH YPaBHCHHSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIui ¢
HCIIOJIB30BAHUEM CTPYKTYPHBIX (QOPMYIL;

C(hOPMHUPOBAaHHOCTh YMEHHS XapaKTepPU30BaTh HCTOUHUKH YTII€BOOPOIHOIO
CBIpbs  (He(Th, NPUPONHEIA a3, Yromb), CIIOCOBHI HX nepepaboTkd U
IPaKTHIECKOEe IPUMEHEHUE IPOIYKTOB IepepaboTKy;

COPMUPOBAaHHOCTS YMEHHH IPOBOAUTH BEIYHCICHHUS MO XUMHYECKHAM
YpaBHEHMAM (Macchl, 06bEMA, KONMYECTBA HCXOLHOTO BEIIECTBA MIH HPOLYKTA
peaKIuy IO H3BECTHBIM Macce, 00BEMY, KONMYECTBY ONHOIO M3 HCXOIHBIX
BEIIECTB WK IPOAYKTOB PEaKIInK);

chOpMHUPOBaHHOCTh yYMEHHM BIANETh CHCTEMOH 3HAHHH 06 OCHOBHDIX
METOJax HAyJHOTO ITO3HAHWUS, UCIIONE3YEMBIX B XUMHUH IIPH H3YYSHUH BEIIECTB U
XUMUIECKHX ABICHUN (HabIoneHue, u3MepeHne, SKCIepUMeHT, MOETUPOBAaHHE),
UCIIOJIb30BATE CHCTEMHbBIC XUMHUYECKHE 3HAHUS UL [PUHATHS pelleHHH B
KOHKPETHBIX JKH3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C BEIIECTBAMH M HX
[IPUMEHEHHUEM;

c(hOpMHEPOBaHHOCTh YMEHH COOIIONATE IPAaBUIIA ITOJIB30BAHMS XUMHUIECKOH
MOCYIOH U NaGOpaTOPHBIM OGOPYLOBAHUEM, 3 TAKIKe IpaBuiia oOpalleHus ¢
BEIIECTBAMM B COOTBETCTBHHU C MHCTPYKUHUSMH IO BBIIOJHEHHIO JTaGOPaTOPHEIX
XHMMHYECKUX OIIBITOB;

C()OPMHPOBAHHOCT YMEHHWI IUIAHUPOBATH M BEIIONHATD XUMUYECKH
SKCIIEPUMEHT (IPEBPAILEHHUs OPTAaHHYECKHX BELIECTB [IPU HarPeBAHUH, HOIYUCHHE
STHICHA M M3YYCHHEC ero CBOWCTB, KAa4ECTBEHHbIE pEaKkUHH OpPraHHYECKHX
BEIIECTB, ACHATypalys OENKOB NPM HAarpPEBaHHH, LIBETHBIE PEaKIu GENKoB) B
COOTBETCTBMM C IIPaBWIAMH TEXHUKH 0€30IaCHOCTH UpH OOpaleHuy c
BEIECTBAMHE U J1aDOpaTOpPHEIM OOOpYNOBAaHHEM, MPEACTABIATL pPE3yIbTAThI
XHMHUYECKOTO SKCIIEpUMEHTa B (DOPME 3alUCH YpaBHEHHU COOTBETCTBYIOIIUX
peakiuii ¥ GOpPMyIHPOBATH BEIBOJIBI HA OCHOBE OTUX PE3YIIHTATOB;

C(OPMUPOBAHHOCTE yMEHHH KPHTHYECKH AHAIM3UPOBATH XUMHYECKYIO
HH(pOPMANMIO, MONTYYaeMyl0 M3 pasHBIX WHCTOYHHKOB (CpEiCTBA MAacCOBO
HEQopMary, VIHTepHET B Apyrux);



cOPMHUPOBAHHOCTE ~ YMEHMH  COONIOZATh  IpaBWila  SKOJOTHMYECKH
1e51ecO00pasHOro MOBeJieHUss B OBITY U TPYHOBOH JEATENBHOCTH B IEINAX
COXpaHeHHUs] CBOErO 3II0pOBBs M OKPY’KaloIeW IPHPOIHOM Cpelbl, 0CO3HaBATh
OMACHOCTH BO3JIEMCTBHS Ha JXUBBIE OPraHM3MBI OIPENENEHHBIX OpPraHUYECKHUX
BEIIeCTB, IIOHMMAas cMbIca Iokaszarens 1K, MOsSCHATE HA NpHMeEpax CHOCOOBI
YMEHBIICHUSI U TPEJOTBPAIIEHUs HX BPEIHOIO BO3JCHCTBHA Ha OpraHM3M
4eJIOBEKa,

JUIsT 0OyYaromuxcsl ¢ OrpaHMYEeHHBIMU BO3MOXXHOCTSIMH 3JOPOBBS: YMEHUE
TMPUMEHSITh 3HaHWSI OO0 OCHOBHBIX MOCTYIHBIX METOJAX IIO3HAHHMs BEILECTB U
XHUMHYECKHUX SBICHUM;

IUIS CIENBIX M CHabOBHUASIIMX OOyYaromMXCS: YMEHHE HCII0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HadeHul JI. bpailii uid 3alucH XMMHUYECKUX

bopmy.
11 KJIACC

IIpenmeTHBIe pe3ynbTaThl OcBoeHHMS Kypca «OOmas W HeopraHudeckas
XUMUSDY OTPaKaroT:

cOPMHPOBAHHOCTh  ITIPEACTABICHUH: O XUMHYECKOH COCTaBIAIOLIeH
€CTeCTBCHHO-HAYYHOW KapTUHBI MHpa, POIM XHMHHA B IIO3HAHWM SBICHHH
Opuponsl, B (QOPMHPOBAHMM MBINUICHUS M KyJIbTYphl JIMYHOCTH, €&
(bYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM [UISI pelIeHuUs IPaKTUIEeCKUX 3a/1ad
U DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3JOPOBBIO W IPHUPOTHOU
cpexe;

BIaJiCHWe  CHUCTEMOW  XHMHWYECKHX  3HAHHH, KOTOopas  BKIFOYAECT:
OCHOBOIIOJIATAIOIIHe MOHATHSA (XUMHYECKHH d5JEeMeHT, aToM, H30Tol, S-, p-, d-
BIIEKTPOHHEIE OpOWTAIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSIPHBIA 0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATSIFHOCTD, CTEIICHb OKUCIICHUS, XUMHUUECKas CBS3b
(xoBasIeHTHASI, HOHHAS, METATHYECKAasi, BOJOPOIHAS ), KPUCTAIUINIECKas PeHIETKa,
TANBl XUMHYECKHUX  pPEaKiuii, pacTBOp, OSJIEKTPOJIUTHI, HEDJIEKTPOIHTEI,
DIIEKTPOJIUTUYECKAS JIMCCOIMAINS, OKUCIHUTENb, BOCCTAHOBUTEIH, CKOPOCTH
XVUMHAYECKON peakmuy, XAMHYECKOEe PaBHOBECHE); TEOPHH M 3aKOHBI (TEOpHs
AIIEKTPOJIUTUICCKON JHccomanvy, nepuommueckuit 3akon [. V. Menpeneesa,
3aKOH COXpaHEeHMs] MaccChl BEIeCTB, 3aKOH COXPAaHEHWs U IIPeBpaIleHUs SHEPruu
IpA XMMHUYECKHX PEeakUysx), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMUH,
MHPOBO33pEHUYECKHAE 3HAHUS, JIeXKAIlle B OCHOBE IOHWMAaHWS HPUYUHHOCTH U
CHCTEMHOCTH XMMHYECKHUX SBICHUH, (aKTOJOTHYECKHe CBEICHUS O CBOMCTBAX,
COCTaBe, MONyYEHHH U GE3011aCHOM HMCIIONb30BAHNY BAXKHEHIIINX HEOPTaHUIECKHX
BEIIECTB B OBITY M NMPAKTUYECKOM IEATENBHOCTH YEJI0BEKa,;



C(OPMHPOBAHHOCTh YMEHHH BBIABIATH XapaKTepHBIE MPU3HAKH IOHATHLL, |
YCTaHaBIMBATh MX B3aMMOCB3b, UCIOJIB30BATh COOTBETCTBYIOLINE MTOHSTHS HPH
ONMICaHNY HEOPraHMYECKHX BEIIECTB U UX IPEBPAIEeHuII;

c(pOpPMUPOBAHHOCTE YMEHHH HCIIONB30BATE XUMUYECKYIO CHMBOJHKY IS
COCTaBNCHMS (OPMyN BEIIECTB M  yPaBHCHHWM XUMHYECKHX peaKluil,
cuctematnyeckyio HomeHkIarypy (IUPAC) u TpuBnaibHEIe HA3BAHUSA OTIETHHBIX
HEOPraHWYCCKUX BEINECTB (yrapHblil ras, yIJIEKHUCHBIA ra3, aMMHAaK, CamiéHas
M3BECTh, HETAIISHAs H3BECTh, [IUTHEBAs COMA, TUPHUT U JPYyTHe);

C(hOpPMHUPOBAHHOCTb YMEHHUI ONPENENsITh BAJIEHTHOCT U CTEHEHb OKHCIEHHS
XUMHYECKUAX DJIEMEHTOB B COCTUHEHUSIX PA3IMYHOIO COCTaBa, BHUJ| XUMHUYECKOM
CBsI3U (KOBAJIEHTHAs, HOHHASI, METALIMICCKAs, BOJOPOIHAS) B COSIUHEHHSX, TUII
KPUCTAJUIMIECKON PEeIIETKH KOHKPETHOIO BeIIecTBa (aTOMHAs, MOJEKyIIpHas,
HOHHAsl, METAJUTMYECKas ), XapaKTep CPENBl B BOJHBIX PACTBOPAX HEOPraHHUECKHX
COETUHEHUM;

chOPMUPOBAHHOCTE YMEHHH yCTaHaBIUBATh IIPHHAJIS)KHOCTD
HEOPraHMYeCKUX BEIIECTB 0 WX COCTaBy K OIPeNeTIEHHOMY Kiaccy/TpyIIe
COeTMHEHUH (MPOCTBIE BEIeCTBA — METAJUIBI U HEMETAJLIbl, OKCHIBI, OCHOBAHHS,
KHUCJIOTEL, aM()OTEPHBIE THAPOKCUAB, COJIN);

c(hOPMHPOBaHHOCTS YMEHHUI PACKPBIBATE CMBICI EPHOINYECKOT0 3aKoHa 1.
W. MenpieneeBa 1 IeMOHCTPHPOBATH €I0 CHCTEMATH3UPYIONIYIO, 00BACHUATENBHYIO
M IIPOTHOCTUYECKYIO (DYHKITHH;

COPMUPOBAHHOCTS YMEHHH XapaKTepH30BaTh OJIEKTPOHHOE CTPOCHHE
aTOMOB XHUMHUYECKHX OjJeMeHTOB 14 mnepuonoB Ilepromumueckoil cHCTEMEI
XuMU4eckux anementoB [I. M. Menneneesa, HCIIONB3ys MOHSTHS «s-, p-, d-
JNEKTPOHHBIE opburanm, «OHEpPreTUYecKue YPOBHM», OOBSICHATD
3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XUMHUUYECKUX DJIEMEHTOB M MX COEIUHEHUN
no nepuonam u rpymnnam Ilepuonraeckoit cucTeMBI XUMUYECKHX 3ieMenToB J1. M.
Menneneena;

ChOPMHPOBAaHHOCTE ~yMEHHHM  XapaKTepH30BaTh (OMKCHIBATH)  OGIIHeE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHMX BEIIECTB  pPa3idyHBIX  KJIACCOB,
IIOATBEPXKIATh CYIIECTBOBAHUE TEHETHYECKOH CBSI3U MEXIY HEOPraHHYECKUMH
BEIECTBAMH C [IOMOIIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUUECKAX peaxiui;

C()OPMHUPOBAHHOCTH YMEHHS KIACCU(GULIHPOBATH XUMUYECKHE DPEaKIUM IO
Pa3UYHBIM NPU3HAKaM (YHMCIYy M COCTaBy PEarHpyIOIIMX BEIIECTB, TEILIOBOMY
a3 dexTy peakiyu, H3MEHEHUIO CTEHeHEH OKUCICHHS 3JIEMEHTOB, 00paTHMOCTH
PEaKIiy, yIaCTHUIO KaTalu3aTopa);

CpOPMHPOBAHHOCTE YMEHHI COCTABISATh YPaBHEHWS peakUui pasmudHbIX
THIIOB, IIOJHEIE ¥ COKpAIlEHHBIE YPaBHEHHS PeaKIuii HOHHOTO 0OMeHa, YUUTEHIBAs
YCIIOBHSL, IPH KOTOPBIX 3TH peakIUy UAYT A0 KOHIIA;



COPMHUPOBAaHHOCTh YMEHUH IPOBOJAUTHL pPEaKUH, IIOATBEPKAAIOIINE
Ka4eCTBEHHBIN COCTaB pa3iMYHBIX HEOPraHWYEeCKMX BEIIeCTB, pacllo3HaBaTh
OTIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOLIHME B BOJHBIX PacTBOpax HEOPraHHMUECKUX
BEIIIECTB;

chOpPMHPOBAaHHOCTh YMEHHN pacKpblBaTh CYIIHOCTh OKHCIHUTENHHO-
BOCCTaHOBUTEJIBHBIX PEaKIHii IOCPEeICTBOM COCTaBIIEHUS JIEKTPOHHOrO OanaHca
JTHUX PEaKLMiL; ‘

c(hOPMHUPOBAHHOCTh YMEHHUH O0BICHITH 3aBUCUIMOCTh CKOPOCTH XUMHUYECKOH
peaKyy OT Pa3NIUYHBIX (PAKTOPOB; XapaKTep CMELEHUS] XUMUIEeCKOTO paBHOBECHUS
B 3aBHCHUMOCTH OT BHeIIHero Bo3zaelcTeus (mpuHuui Jle Illatense);

cOpMUPOBAHHOCTh YMEHHMH XapaKTepu30oBaTh XHMUYECKHE IPOIECCH,
JeXanrye B OCHOBE IPOMEBIIIUICHHOTO TONY4YeHHUsl CEpPHOH KHUCIOTHI, aMMUakKa, a
TakKe CHOPMUPOBAHHOCTh IpeACTaBlIeHUM 00 OOIMX Hay4HBIX MIpPUHIMIAX U
AKOJIOTMYECKHX IMpodIeMax XUMHIECKOTO IIPOU3BOJICTBA;

chOPMHUPOBAaHHOCTh YMEHWUM IIPOBOIAUTH BBIYMCICHHS C KCIIOJNB30BAHUEM
MIOHATHUS «MaccoBas JOJs BeIecTBa B pacTBOpe», OOBEMHBIX OTHOIIEHWH Ia30oB
IpY XMMUYECKHUX PEaKIHIX, MacChl BEIlecTBa UM 00bEMA Ira30B [0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BbEMY ONHOIO U3 YJacTBYIOUIMX B PEaKIlUH
BEILIECTB, TEIUIOBOro 3¢ deKTa peakluhd Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl
BEIIECTB, IPEBPALICHUS U COXPAHEHHUS DHEPTHH;

c(OpPMHUPOBAaHHOCTh YMEHHUH COOJIFOATh IIPaBUiIa IIOJIB30BAHUS XUMUIECKON
nocynod u n1abopaTOpHBIM OOOPYHOBaHHEM, a TaKKe IpaBuiIa OOpalIeHUs ¢
BEIIECTBAMHM B COOTBETCTBHM C MHCTPYKLIHSMH IO BEIIIOJHEHHUIO JabOpaTOPHBIX
XIMUYECKUX OIBITOB;

cOPMHUPOBAHHOCTS YMEHUU IUIAHWPOBATH U BBIOJNHATH XHUMHYCCKHH
SKCHEePUMEHT (pa3ioXKeHye NEepOoKCHAa BOAOPOAA B MPHUCYTCTBHM KaTalW3aropa,
OIpEelEeNeHHe Cpeabl pPAacTBOPOB BEIIECTB C IOMOINBID YHHBEPCAIBHOIO
MHUKaTOPa, BIUSHUE Pa3iIUYHBIX (aKTOPOB Ha CKOPOCTH XUMHUECKOU peakiu,
peakuyuy HOHHOIO OOMeHa, KadeCTBEHHble peakiuu Ha cyiabdar-, kapboHAT- U
XJIOPUJI-aHMOHBI, Ha KaTHOH aMMOHHS, PelIeHHEe IKCIePHMEHTAIBHBIX 3a1ad II0
temMaM «Metaiel» U «HemeTamibl») B COOTBETCTBUM C MMpPaBWIAMH TEXHHUKH
Oe3onacHOCTH NpH OOpaIleHHH ¢ BELeCTBAMHU U J1abopaTOpHBEIM 000PYIOBaHUEM,
IPENCTAaBIATh pPe3ylbTaThl XUMHUYECKOrO OSKCIepUMEHTa B (opMe 3alucCH
YPaBHEHMH COOTBETCTBYIOLUIMX peakiuil u (GopMyIHpoBaTh BEIBOABI Ha OCHOBE
3THUX Pe3yIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHHM KPUTHYECKH aHAIM3UPOBAaTh XUMHUYECKYIO
pHQOpMAINIO, I[ONYy4JaeMyli0 M3 pa3HBIX HMCTOYHUKOB (CpeICcTBa MacCOBOM
KOMMYyHUKauu, VIHTepHeT U Apyrux);



ChOPMHPOBAHHOCTE  yMeHHit COOMONaTh  NpaBuUIa  SKONOTHYECKU
Le7IeCO00pa3HOTO IIOBEAEHUS B OBITY M TPYZOBON MEATENBHOCTH B IIEIISIX
COXPEaHEHN CBOCTO 3I0POBBS M OKPYXKAIOIIEH MPHPOLHOLN Cpenbl, OCO3HaBaTh
OTIACHOCTb BO3NEHCTBUS HA XUBBIE OPraHU3MBI OIPEAETEHHEIX BEILIECTB, IIOHUMAs
CMbICIT 10Kkasatens IIJIK, moscrsts Ha mpuMepax cmocoGsr YMEHBIIEHUS U
TIPENOTBPAICHHS X BPEHOTO BO3AEHCTBHSA HA OPTaHU3M UEIOBEKA,

Zsl 00Y4aroIUXCsl ¢ OTPAaHMYCHHBIME BO3MOYKHOCTIMI 3II0POBBA: YMEHUE
IPUMEHATh 3HAHUA 00 OCHOBHBIX NOCTYIIHBIX METONAX MO3HAHMS BEIIECTB W
XUMHYECKHUX SIBICHUH;

AJIA CHENBIX ¥ CNAOOBHASIINX OOYYarONUXCSA: yMEHHE HCIIONb30BATE
penbeHO-TOUeHHYIO cucTeMy 06o3HaueH it JL. Bpaiinsg nns sanmcn xumumgeckmx

hopmyL.
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MNOYPOYHOE INNNAHUPOBAHMUE 10 KJIACC

Ne
/i

Tema ypoxa

Koau4aecTso 1acon

JaTa uzygenus

!
KonTpoasHbie

Bcero
paboTei

IMpenmeT opraHuYecKoi XUMUH, e
BO3HUKHOBEHUE, PA3BHTHE U 3HAYCHHE

IlpaxTHyeckue
paboTbI

Iag paxr

Teopust CTPOCHIST OPraHMISCKHX
coeaunenuit A. M. bytieposa, eé OCHOBHBIE
HONOKEHUS

IIpencrasnenue o xnaccupukanum
opraHudeckux BemecTs. HoMeHnkmarypa

(cucremaTudecKkas) U TPUBHAIBHEIEC HA3BAHMS

OPraHuYCeCKUX BEINECTB

ANKaHbl: COCTaB U CTpOCHHUE,
TOMOJIOTHYECKHit P

Meran 1 5TaH — npocTeiinne
IIpeCTaBUTENH ATKAHOB

AJIKeHBI: COCTaB U CTpoenue, CBOICTBa

OTHIIEH ¥ IPOIMIIEH — HpocTeime
IIPENICTAaBUTENH aNKEeHOB

IIpaktuueckas pabora Ne 1. «ITonyuenue
STHJICHA M H3YUEHHE ero CBOMCTBY

Anxanuensl. Byramuen-1,3 u
metunOyraauen-1,3. [lonyuenne
CHHTETHYECKOTO KayqyKa i Pe3WHEI

10

AJKWHEL cOCTaB ® OCOOCHHOCTH CTPOCHMSL,
TOMOJIOTMYECKUH psil. AeTHICH —
TIPOCTEHIIHIA IPEACTABATEND AJIKHHOB
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UPUPOMHEIN Ta3 U [IONYTHEIE He(yTAHBIE Ta3kl,
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19

HpeﬂeJ'ILHLIe OTHOATOMHEBIE CIUPTEI:
METAaHOJ U 3TAHOIL. BO,HOpO,HHa}I CBA3b
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TITHLEPUH
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XHMHUYECKHE CBOﬁC’FBa, NpUMEHEHUE
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Ilpaxrirgeckas paGora Ne 2. «Cpoiictsa
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24 .
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11 KJIIACC

No
n/

TCDpHCﬁ CTPOCHUSA aTOMOB

Tema ypoxa

Xumugeckui seMedt. AToM. DIIEeKTPOHHAs
KOHGUTypaIys aToMoB

I[Meproamueckuii 3akol 1 [lepmonngeckast
cucreMa xuMHuyeckux snementos . M.
MenieieeBa, BX CBI3b C COBPEMEHHON
3aKOHOMEPHOCTH H3MEHEHHS CBOHCTB
XUMUYECKHX DIIEMEHTOB U UX COSIMHEHUH 110
rpyIiaM ¢ [IepuofaM. SHaYeHne

[IEPHO/IM YSCKOTO 3aKOHA U CUCTEMBI
xumuueckux aementos J[.W. Menzeneena B
Pa3BHUTHN HAYKH

‘ Bcero

‘ paboTnI

| KonungecTBo 4acos

KouTponsHbie

[paxTudeckue

pabornl

Crpoenue BemecTsa. XMMHIECKas CB3b, e€
BHJIBI; MEXAHU3MbI 00pa30BaHus
KOBaJIEHTHOW CBsi3u. Bomopoauas cBsi3b

Hara

U3yvdeHHs
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Cruasnhl METa/LIOB. DIEKTPOXUMHUECKUH Pt
HaIPSKEHBH METalIoB

XuMUyecKne CBOHCTBA BaKHEHIINX
MEeTaJUIoB (HaTpyi, Kajuil, Kalblui, Maruui,
AMFOMMHKI) ¥ BX COeNUHERU !

XuMHYECKUEe CBOMCTBA XpoMa, MEJTH 1 UX
COCMMHEeHUHI

XuMuueckye cROMCTBa IMHKA, XKellesa u Ux
coeMHEHUN

Ipakruyeckas pabota Ne 2. "Pemenne
IKCTICPHMEHTANBHEBIX 3a/1a4 10 TeMe
«Meramism"
Hemeraisl, ux IOJIOXEHNE B

TTeproauuecKol cHeTeMe XM YECKHX

snementos JI. V1. Menpneneesa u

0CODEHHOCTH CTPOCHHS aTOMOB

®uzuyecKue CBOMCTBA HEMETAIIOB.
AJUTOTpPONHS HEMETAILIOB (Ha IIpUMepe
KucIopona, cepsl, pochopa i yriaepona)

22

XuMHYeCKHE CBOUCTRA TAJIOTEHOB, CEPBI ¥ X
CoeIMHEHNH

23

XuMHudeckue cBoicTsa a3oTa, ochopa U X
COENMHEHUH]

24

25

26

Xumugeckre cBOHCTBa yriepona, KpeMHHs i

HX COCIHHEHWH

[TpumeHeHUE BaKHEHIINX HEMETAIIOB U UX
coenuHeHni

Ob6obieHre B CHCTEMATH3AIMS 3HAHUH 110
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOTI'O ITPOIIECCA
ObX3ATEJIBHBIE YYEFHBIE MATEPHAJIBI JJJIA YUYEHHKA

* Xumus, 10 knace/ Pymsutuc I'E., @ensavan @.1., Akunorepsoe o6mectso «M31aTenseTso
«IIpocsemenue» -2022
. Xomuenko WL.I'. COopHUK 3a/1a4 ¥ yIIpaskHEeHHUM MO XUMWH [UI CPeIHEH MKOMBI — M. :
Hogas Bonga, 2019

METOIUYECKUE MATEPUAJBI JIJISI YYUTEJIA

] B navane nytu k Onumiry : copHiK 0. 1MMITHAIHBIX 3aJaHuil 10 XUMuH s 10
KJTaccoB: COOPHUK 3aJa4 U yrpaxHeHui - Mocksa, Bepnun: Jlupexr-Meauna, 2020

. Bioxuna H. 1., Brroxun U. B. Heopranuueckas XuMus B LIEMOYKaX NMPEBpaIleHnH,
3a7a9ax M tecTax: yucbHoe mocobue - Mockga, bepnun: Qupekt-Memua, 2020

o 100 GanmoB o XUMUY : TECTHI 75 10JITOTOBKHM K 3K3aMeHy: yueOHoe nocobue - Mockaa:
Jlabopatopus 3nanmit, 2021

. benasun K. 10., Cepreesa B. I1. 100 6a:i1;10B 0 XUMUH : yIUMCS PELIATE 3a0a9H: OT
IPOCTHIX JIO CaMBIX CIOXKHBIX: yueOHoe nocobue - Mocksa: Jlabopatopus suanuii, 2022

. . CasenpeB A. E. Xumust : 8 xiacce. 10 BapraHTOB HTOTOBBIX PaboT JUIs TIOATOTOBKH K

Beepoccuiickoit mpoBepounoit pabote: yueSroe nocobue - Mocksa: Matennext-1edtp, 2023

HMUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

DJNeKTPOHHOE NPUITOKEHNE K yueOHuKy ximuu [LE. Pynsuruc, @.I'. @enpaman, 10 kmacc OAO
«IIpocsemrenne» 2009r.

° https://rosuchebnik.ru/material/khimiva-uglublennyy-uroven-10-klass-metodicheskoe-
posobie/

° http://olimp.distant.ru/- McTaHUMOHHAS OUMITHA/A IIKOTEHUKOB, 3aJaHUs, OTBETHI

o http://alhimik.ru/ - mosesuble coBeTh, 3G (HEKTHBIE OIBITEL, XUMUYECKHE HOBOCTH,
BUPTYaJIBHBIM PENETUTOP;

o https://resh.edu.ru/subject/ - poccuiickas 3MeKTPOHHAS WIKOJIA

® https://www.yaklass.ru/Account/Login

. https://him.1septembr.ru/

) https://100ballnik,com/%D1%81°%.1)1%:82%D0%B0%D1%82%D0%B3%D1%80%D0%
B0%D0%B4/
° Bbubnuoreka LTOK https://m.edsoo.ru/7f41a636
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