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HOACHUTEJBbHAA3SAIIMCKA

Heobxoaumocth pa3paboTku yuyeOHoro kypca mig ydammumxcs 10-x u 11-x
knaccoB «IIpakTudeckass XUMHs» OOYCJIOBJI€HAa TEM, YTO B COOTBETCTBHHM C
y4eOHBIM IIJIaHOM IIKOJIBI YPOBHS CPEAHEro 00I1ero oopa3oBaHusi XUMUU 3a 2roja
BbIJIETIsIeTCST Bcero 68 yacoB. B comepxkanum kypca xumuu B 10-11-x kjaccax
IPEACTABIEHBI TOJBKO OCHOBOIOJIATAIOIINE XUMHUYECKHE TEOPETUUYECKUE 3HAHUS,
BKJIFOYaronue odmme cBeneHus. [IoBepXHOCTHOE M3yyeHne XUMHH 3aTPYAHSET ee
YCBOEHHE.

Oco0eHHOCTBIO TaHHOTO Kypca BISETCS TO, UTO 3aHATHUS UAYTHAPAJUIETbHO
C M3yYEHHEM Kypca OpraHudeckoy xumuu B 10-m Kiacce, u ¢ M3y4yeHHEM Kypca
obmeit xumuum B 11-m kmacce. DOTO Ja€T BO3MOXKHOCTH TMOCTOSIHHO H
[OCJIEI0BAaTENbHO YBA3BIBATH YUEOHBIM MaTepHalKypca C OCHOBHBIM KYypCOM, a
yYalpMMcsl 1oJIydarh OoJeenpoyHble 3HaHud mo npeamety. llporpamma kypca
HOCITYXKUT JUIS CYLIECTBEHHOI'O YIJyOJE€HHs M pacIlUpeHHs] 3HAaHUN MO0 XUMHH,
HEOOXOMMBIX ISl KOHKPETU3allMi OCHOBHBIX BOIIPOCOB OPraHUYECKOM, oOmeit u
HEOPraHWYECKON XUMHH U JIJIs1 OOLIET0 Pa3BUTHS YUEHUKOB.

OCHOBYIIOX0/IOBKPa3pabOTKENPOrpaMMBITIOy4eOHOMYKYPCY
«IIpakTyeckass XUMHS», K OINpEACNICHUIO OO0IIel cTpaTeruu oO0y4yeHus,
BOCIIUTAHUS U pa3BuTus oOydarommxcs st 10-11 kimaccoB Ha 0a30BOM ypOBHE
coctaBwiM KoHIenTyanbHbie nonoxenus GI'OC COO o B3anMo00yCI0BICHHOCTH
LeJiel, coJiepKaHus, pe3yJibTaTOB 00yUeHHs U TpeOOBaHUI K YPOBHIO MOJATOTOBKH
BBIMMYCKHUKOB. JIaHHBII Kypc BBEAEH B U3y4YeHHE OOydYalOIIUMHUCS TIO
COrJIaCOBAaHUIO C YYAaCTHHUKaMHU O0O0pa3oBaTeNbHOrO Mpolecca (Mo 3asBICHUIO
00y4JaronIMxcst U UX 3aKOHHBIX MPEJCTAaBUTENEH ).

ean kypca:

¢ pacuMpeHue3HaHui,hOpMUPOBAHUEYMEHUNNHABBIKOBYYHAIIUXCATIO
PELIECHUIO PACYETHBIX 3a/1a4 U YIPAXHEHUHN 110 XUMHUH, PA3BUTHE

IMO3HABATEIbHOM aKTUBHOCTH M CAMOCTOSTECIbHOCTH.



3agaunkypca:

o yrayOJeHuernpacuMpeHue3HaHUHITOXUMUK;

¢ 3aKpENUThYMEHUSIMHABBIKUKOMILIEKCHOIOOCMBICICHUSI3HAHUIMUUX
IPUMEHEHUIO MIPU PELIEHUH 3a/1a4 U YIIPAKHECHHUI;

¢ HCCJENOBAaThUAHAIN3UPOBATHAITOPUTMBIPEIICHUATUIIOBBIX3a/aY,

HAXOJIUTh CIIOCOOBI pelieHUs KOMOMHUPOBAHHBIX 33]1a4;

+ (hOpMHPOBATHIIETOCTHOETIPEICTABICHUEOTPUMEHEHUMMATEMATUIECKOTO
amnrapara Mpy peleHu XUMUYECKUX 3a1a4;

¢ Ppa3BHUBAThYYUYaIIUXCAYMECHUSCPABHUBATH,aHATU3UPOBATHUICIIATh
BBIBOJIBL;

¢ croco0cTBOBATH(HOPMHUPOBAHUIOHABBIKOBCOTPYAHUYECTBABITPOLIECCE
COBMECTHOM padoThI;

¢ Pa3BUTHUHTEPECHIYUAIUXCS,YBICKAIOMUXCIXUMUEH.

Kypc OGasupyercss Ha 3HAHUSIX, MOJY4YaE€MbIX YYAIIUMUCA TPU HU3YyUYCHUH
XUMUU B OCHOBHOW IIKOJE, U HE TpPeOyeT 3HAHUSA TEOPETUYECKUX BOIPOCOB,
BBIXOJMILIMUX 32 PaMKH IIKOJIBHOM mporpaMmel. B TO ke BpeMsi i yCIEIIHON
peanuzaluu  3TOro y4eOHOro Kypca HEOO0XOIUMoO, 4TOObl pedsta BlajeIu
BOKHEUIIIMMU BBIYUCIUTEIbHBIMA HAaBbIKAMH, JITOPUTMAMU PELICHUS] TUIOBBIX
XUMHAYECKUX 33/lady, yMEIU TMPUMEHSTh IMPU PEIICHUH 3aJlad BaXKHEHIIue
bu3nYecKre 1 XUMUYECKHUE 3aKOHBI.

B xauecTBe 0CHOBHOM (hOpMBI OpraHU3aIMK YUYEOHBIX 3aHATHIIPEIIaraeTcs
MPOBEICHHE CEMHUHApOB, Ha KOTOPBIX JIa€TCs  KpaTkoe  OOBsSCHEHHUE
TEOPETUYECKOr0 MaTepualia, a TaKKe PElIeHUE 3a7a4 U YIPAXKHEHHUN MO JaHHOU
TEME.

JInsi MOBBIIICHUS] MHTEpPEca K TEOPETUYECKUM BOIPOCAM M 3aKperIeHUs
M3YYEHHOT0 Marepuala, MPeayCMOTPEHbl YPOKU-MPAKTUKYMbI MO COCTABJICHUIO
CXEM [MpEBpalllCHUI, OTpaXaloIUX TEHETUYECKYI0 CBSI3b MEXKIY KiaccaMu
HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB U COCTABJICHHUIO PACUETHBIX 3a/ady, C

YKa3aHuEM CIroco0O0B UX PCUICHU:.



[Tpu pazpaboTke mporpaMMbl AIEKTUBHOTO MPEIMETa aKIeHT JIeaics Ha Te
BOIIPOCHI, KOTOpble B 0a30BOM Kypce€ XHMHHM OCHOBHOM W CpEIHEW IIKOJIbI
paccMaTpUBAIOTCS HEJIOCTATOYHO IOJTHO WM HE PaccMaTpHUBAIOTCS COBCEM, HO
BXOmT B miporpammbl EI'D. 3amaun u ynpaxHeHUs MOJA00paHbl, TaK YTO 3aHATHUS
[0 UX PEMICHUIO MPOXOIAT IMapajuIeIbHO ¢ M3YyYa€MbIM MAaTEpHUAIOM Ha YpPOKaX.
KHNMpI, uCnonp3yromuecs Ha 3aHATUSX, WUMEIOT PA3HOYPOBHEBYIO CHCTEMY
OLICHMBAHMS, B TOM UHCJIE UCIIONb3YIOTCS 3a1aun U ynpaxHenusa nu3 KMMos EI'D
IpEeABIIYIIUX JIET, YTO MO3BOJISAET MOATOTOBUTH yyauxcs K cnaue EI'D.
VYuebnsiiikypc «lIpaktuueckas xuMus» npeaHazHadeH i yvamuxces 10-11-x
kiaccoBupaccuntanHab8uacon:B10kinacce—34uaca(luacBaenento);sl 1 kmacce 34

yaca ( 1 4ac B Heneno).



COAEP KAHUEOBYYEHUA

10 KJIACC

BBenenue. Posib 1 MecTo pacueTHbIX 3a7a4 B CUCTEME OOy4YeHHUsS XUMHU U
IIPAKTUYECKOMN KU3HU. THUIIBI 3a1a4.

BrIunciieHns ¢ HCTI0JIb30BAHUEM MOHATHIN «KOJTUYECTBO BEIIECTBAY, «UHCIIO
ABoraapo», MoJIsIpHasi Macca, MOJSIPHBIA O0OBEM.

YcraHoBieHue mpocteimeid (HopMyabl BEMECTBA MO MAaCCOBBIM JIOJISIM
AJIEMEHTOB C HCIMOJb30BaHUEM a0OCONIOTHOM U OTHOCHUTENIBHOM TIOTHOCTU
BEILIECTBA.

BriBoa (hopmyIibl BelecTBa MO OTHOCUTENBHOM INIOTHOCTU U Macce(00beMy
WIM KOJIMYECTBY) NMPOAYKTOB CTOPAHUS.

BuasinzomMepun:CTpyKTYpHASUIIPOCTPAHCTBEHHAS.

Boruucnenuss Maccbl (KonudecTBa, OObeMa) BEIECTBA IO HM3BECTHOMY
KOJIMYecTBy (Macce, 00ObEeMy) OJHOTO W3 BCTYNHUBIIUX B PEAKUUIO WIH
MOJIYYMBIIHMXCS BEIIECTB.

Bbluucnenne macchl, KOJMYECTBA WM OObEMa MPOJAYKTa PEAKLUUH 110
M3BECTHOM Macce, KOJMYECTBY MM 00bEMY MCXOJHOTO BEIIECTBA, COAEPMKAIIETO
IPUMECH.

Brruucnenre MaccoBoil Ui 00bEMHOM J0JIM BBIXOJIa TPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

PacyeTrpl mo XMMHYECKMM YpaBHEHMSIM, CBSI3aHHBIE C MacCOBOM JOJEH
PacTBOPEHHOIO BEILIECTBA.

Brruucnenne maccel (0ObeMa WM KOJWYECTBA) MPOAYKTa PEAKIUU, €CIU
OJIHO W3 pearupylomux BeIIeCTB JaHO B H30bITKe. PacueTsl 1Mo 00BEMHBIM
OTHOLIEHUSIM ra30B.

PacueThInoTepMOXUMUYECKUMYPABHEHHUSIM.

Tunsl U MEXaHW3Mbl XUMHYECKUX pEAKIUHA B OPraHUYECKOW XHUMUHU.
OKHMCIIUTENTbHO-BOCCTAHOBUTENIbHBIE  pEAaKIMM B OpPraHUYEeCKOM  XHMMHHU.

CocraBieHueypaBHEHUNPEAKIIMITOKUCIEHUSATKEHOBUAIKUHOB. [ IoHsATHEO



nukioankanax. benzon m ero romomoru. [IpaBuna opueHTanuu B OEH30JIHHOM
KOJIbLIE. YIPaXXHEHHUs, OTpaXXalolllue XUMHUYECKUE CBOMCTBA YIJIEBOJOPOAOB H
crocoObl uX nojiydeHusi. CXeMbl IPEBpaIEHUN OTPAKAIOIIUX T€HETUYECKYIOCBSI3b
MEXK]ly YTIJIEBOJOPOJIaMHU: OTKPBIThIC, 3aKpPbIThIE, CMEIIAHHbIC. YTPAKHECHMUS,
OTPAKAOIINE XAPAKTEPHBIE XUMUUYECKUE CBOMCTBA MPEAEIBHBIX OJHOATOMHBIX U
MHOTOATOMHBIX CIIUPTOB; )eHOoJIa U CITOCOOBI UX monydeHus. [loHaTne o KeToHax.
VYhpaxxHeHHs, OTpaKaroUMe XapaKTepHbIE XMMHUYECKHE CBOMCTBA allbJIETU/IOB,
peleNbHbIX KapOOHOBBIX KHUCIOT, CIOKHBIX 3(DUPOB U CIOCOOBI UX TMOJTYYEHUS.
Cxempbl npeBpalieHuil OTpaKarOIUX TEHETUYECKYIO CBSI3b MEKYYTIEBOI0POIaMU
U KMCJIOPOACOAEPKAIMMH OPraHUYECKUMU COETMHEHUSIMU: OTKPBITHIE, 3aKPBITHIE,
CMEUIaHHBIE. Knaccuduxanus AMHUHOB. AHUIUH.
VYpaxHeHHs,0TPaKAIIMIMEXUMUYECKUECBOKMCTBA a30TCOEPKAIIUX COEAUHEHUN U
CIIOCOOOB UX MOTYUYECHUS.

'eHeTnueckass CBA3b AMUHOB C JPYTHUMHM KJacCaMHU OpPraHUYECKHUX
coequHeHui. ['eHeTmyeckas CBA3b AMUHOKHUCIOT C JPYTMMH  KjaccaMu
OpTraHUYECKUX COCIUHEHUHN. A30TCOAEpKAIINE TeTePOIUKINUECKUE COCIUHEHUSI.
[ToHATHEOHYKIEMHOBBIXKHCIOTaX. CXEMBITPEBPALIEHUMTIOTEME
«A3zoTcoaepxaniue COEIUHEHUI. IToustue 0 BBICOKOMOJIEKYJIIPHBIX
coequHeHuaX. OCHOBHbIE METOABI CUHTE3a mnoiauMepoB.  llomudTuies.
[Momunponunen. denondopmanbaeruaabie cMoiabl. CHHTETUYECKHE KAaydyKH WU

CHHTCTHUYCCKHUEC BOJIOKHA.

11KJACC

XumMmudeckuil sjieMeHT. OCHOBHBIC ITOHSTHSI M 3aKOHBI XMMHH. PacdéTtnl ¢
NpUMEHEHUEM ypaBHeHUs1 MeHneneeBa-Knaknepona. Pacuersl ¢ nmpuMeHeHHneEM
ra3oBbIX 3akoHOB. CtpoenHue aroma. M3orombl. KBaHTOBBIE uHMClIa 3JIEKTPOHA.
Knaccudukanus XMMHYECKHUX 3JIEMEHTOB: S-, P-, d-, f-31eMeHThI.

Ctpoenue BemiectBa. OCHOBHBIC BUJIbI XMMUUYECKOW CBSI3M, MEXaHU3MBbI MX

o0pa3zoBaHus. XapaKTepUCTUKAKOBAJICHTHOMCBSI3U. BaleHTHOCTRUCTETICHD



okucieHus. IIpocTpaHCTBEHHOE CTPOEHHE MOJIEKYJ HEOPraHWYECKUX U
OpPraHUYECKUX BeIIEeCTB. JIUCMEpCHBIE CHUCTEMBI. 3aJadyd C MCIOJb30BAHUEM
pPa3HBIX COCOOOB BBIPAKEHUSI KOHIIEHTPAIMU PacTBOPOB. PacyéThl, CBSI3aHHBIC C
MIPUTOTOBJICHUEM pacTBOpoB. IIpaBuUiio cmemieHus pacTBOpPOB, («HIPaBUIIO
Kpecta»). Kpucrammoruaparsl.

Xumudeckue peakuuu. Knaccudukamus XUMHYECKUX  peakiuid B
OPraHWYECKOM M HEOPraHMYECKOM XUMHHU. PacdeTsl, CBSA3aHHBIE CO CKOPOCTBIO
XUMUYECKMX  pEeakluuil. YCIOBUS CMEIICHUS XUMHUYECKOTO PaBHOBECHS.
[Ipou3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM CIOCOOOM. OKHUCIHUTEIHHO-
BoccTaHoBuTeNnbHbIE peakuuu (OBP). Dnekrponutrnueckas auccormanus. (2./1.).
M'uaponms.

CBoiicTBa BeEIIECTB. YNPAXKHEHUA, WUIIOCTPUPYIOIIKE OOUIME XUMHUYECKUE
cBolicTBa MeTaJIoB. CBoMcTBa d-3JIeMEHTOB U X coenuHeHui. XpoM. CBoMCTB d-
AJIEMEHTOB U UX coequHeHuid. Mapranei. CBONCTB d-3JIeMEHTOB M MXCOSIMHEHUM.
[unk. Pacu€Tthl o Teme «INEKTpon3y». YNPaKHEHUS, WILTIOCTPUPYIOIIHUE O0IIIHe
XMMHUYECKUE CBOWCTBA HEMETAJUIOB. KUCIOTHI OpraHndeckrue U HEOPraHUYECKUE.
AMdoTepHbIE OpPraHMYECKUE HWHEOpraHuyeckue coenuHeHus. Ilonstue o
KOMIUJIEKCHBIX COEMHEHUAX. [ eHeTnYecKas CBsI3b MEXKAY KJIacCaMU OPraHUYECKUX
U HEOPraHWYECKUX COCIUHEHWH. llemoukn TIpeBpalleHuii, OTpa)Kkarolue
FEHETUYECKYI0 CBSI3b MEXKAY KJIaCCaMHM HEOPraHMYECKUX M OPraHUYeCKUX

COEIMHEHNN. XMMHUSA U DKOJOTUA. XUMHS U MOBCEIHEBHAS KU3HD YEJIOBEKa



IHJIAHUPYEMBIEPE3YJbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHS
OoOy4arolMMHUCs [POrpaMM CpeAHero oOlmero o0pa3oBaHUs (JIMYHOCTHBIM,
METanpeAMETHBIM U TIpeaMeTHbIM). HayuHo-meToauueckoil OCHOBOM — AJis
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IPOrPAMM CPEIHEr0 OOILEro
00pa30BaHUs SIBISIETCS] CACTEMHO-JIEATEIbHOCTHBINA MOAXO.

B CcoOTBETCTBHM C CHUCTEMHO-IAEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS yueOHoro kypca «lIpaktuueckas Xumus» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHUs BbIIEIECHbI CIEAYIOLIUE COCTABIISIOLIME:

OCO3HaHUE OOYYAIOUIUMUCS POCCUMCKONW TIpa)TaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEEIICHUIO;

HaJIMYUEMOTUBALIMMKOOYUECHHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKJIEHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUWU;

TOTOBHOCTh M CIOCOOHOCTh OOYyYaroluXcsi PYKOBOJCTBOBAaThCS B CBOEM
JEATEIBbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, NPUCYIIMMH LIEITOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4KE MMPABOCO3HAHUS SKOJIOTMYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JIOCTUTaloTCi B
€IMHCTBE Y4YeOHONH W BOCIUTATENILHOM JAESITENbHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COLMOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH
U HUAealaMd POCCUKCKOr0 TpakJaHCKOro OOIlecTBa, MPUHATBIMH B OOILECTBE
HOpMaMM U TpaBWIaMH  [OBEJEHHUSA, CHOCOOCTBYIOUIMMHU  IpolLeccaM
CaMOIIO3HAHUS, CaMOPA3BUTHA M HPABCTBEHHOI'O CTAaHOBJIEHUS JIMYHOCTH
oOydJaronuxcs.

JIMYHOCTHBIE pE3yJbTaTbl OCBOCHMS MNpeaMeTra «XUMHUS»  OTPaXKaroT
c(OPMUPOBAHHOCTh OMbITa ITO3HABATEIbBHOM W NPAKTUYECKON JESITEIbHOCTU
oOy4Jaronuxcsi 1o peanu3aluy NPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCJE B
YacTH:

1) rpakIaHCKOTOBOCTIMTAHMSL

OCO3HaHUS 00YYaIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX NpaB U 00s13aHHOCTEH,
yBaKEHUS K 3aKOHY U MPABOMOPSAJIKY;

NPEACTABICHUS. O COLMAIBHBIX HOpMax M IMpaBUjaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX M MO3HABATEJBHBIX 3aJay, BBIIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTHI IpYTUX IIPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) NaTPUOTHYECKOTOBOCTIMTAHNSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAy4YHOMY HaCJEAHIO
OTE€YECTBEHHON XUMUM;

YBaO)KEHUs K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUU U NPAKTUUYECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKCHMSI HAyKH €CThb pe3yJbTaT
JUINTEJIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCHEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUM M MOCIEAYIOIIEM
aHaJIn3e MHPOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YECTBEHHOM
XMWY,

3) IyXOBHO-HPABCTBEHHOTOBOCTIUTAHUSI

HPaBCTBEHHOTI'OCO3HAHMS,3TUYECKOTOTIOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJEHHWE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIMKA HPABCTBEHHBIX M TNPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUU ITHX
MOCTYIIKOB;

4) popMUPOBAHUSAKYJIHLTYPHI310POBbSI:

NOHMMaHHS LEHHOCTEH 370poBOro U 0Oe30macHoro obpasza JKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOntoieHus1 TpaBui 0Oe30MacHOro oOpamlieHusi C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPaBWJI HHIMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MMacHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIIOJEH;

OCO3HAHMS TOCHEACTBUNA M HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPy10BOTrOBOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4€OHO-HCCIIEJOBATEIbCKOMN
JeSATETLHOCTH, OOINECTBEHHO TIIOJIE3HOW, TBOPUYECKOW W  JIPYyruX BUJAX
NeSTeNIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacThe B PEHICHUM MPaKTUYECKUX 3ajad
COIIMAJILHOM HAIPaBICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YUYEHHIO MPOQPECCHI Pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE PUMEHEHMS IPEIMETHBIX 3HAaHUM 110 XUMUMY;

YBaXEHUS K TPYyHAy, JIOIAM TpyAa U pe3yJbpTaTaM TPYAOBOW N€ATEIbHOCTH;

TOTOBHOCTUKOCO3HAHHOMYBBIOOPYHHAUBH T aTbHOUTPAEKTOPHH
oOpazoBaHusl, Oynymied mnpodeccun M peanu3aluud COOCTBEHHBIX JKM3HEHHBIX
IUIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rH4eCKOTOBOCTIUTAHMS:

HKOJIOTUYECKU 1I€JIECO00PAa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAHUSL TJIOOAIBHOIO XapakTepa 3KOJOTWYECKHX NPOOJIEeM, BIIHASHUS
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHON CPELIBI;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJIb30BAaHUSA JOCTUKEHUH XUMHUHU IS
peLIeHUs BOIPOCOB PALIMOHAIIBHOTO IPHUPOIOIIOIb30BAHUS;

aKTUBHOTO HENPUATHS JEHWCTBHM, NPHUHOCAIIMX Bpel OKPYKAIOIIECH
MPUPOJHON cpelie, YMEHHsS IPOrHO3UPOBATH HEOJATONPHUATHBIE IKOJIOTHYECKUE
MOCJIE/ICTBUSI PEATPUHUMAEMBIX JEHCTBUN U IPEIOTBPAIIATh HX;

HAJIM4Ms Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHUS, SKOJIOTUYECKON KYJIBTYpHI,
OIbITa NEATEIbHOCTH 9KOJIOTMYECKOU HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS UMM B ITO3HABATEJIbHOM, KOMMYHHUKAaTUBHON M COLMAJIBHON
MPaKTUKE, CIOCOOHOCTM M YMEHUS AaKTUBHO MPOTHUBOCTOSATH HACOJOTUU
xemopoouu;

7) IEeHHOCTHHAYYHOT OTIO3HAHMSI:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTUKH;

NOHMMaHUA CleuM(UKH XUMUU KaK HayKd, OCO3HaHMs €€ poJid B
(GOpMHpPOBAaHMU PALMOHATIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUHM LEJIOCTHOTO
MPEACTABICHUS] 00 OKpPYXKAIOLEM MHpPE KaK O €AMHCTBE MPUPOJIbI U YEJIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuHu MpoOjeM COXpaHEHUs
IPUPOAHOTO PABHOBECHSI,;

yOSXKIEHHOCTH B  0CO0OWM 3HAYUMOCTH XHMHH IS COBPEMEHHOU
LMBWIM3AlMK: B €€ T'yMaHUCTUYECKOM HAIPaBJIEHHOCTH M Ba)XXHOM pPOJIU B
CO3JJaHMU HOBOMW 0a3bl MaTepUaIbHON KYJbTYpbl, PEIIEHUHU TI00ATBHBIX MPoOIeM
YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIeTUYECKOU, NMUIIECBOU U
HKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI, OOECIEYEHUH YCIOBUMN
YCHEUIHOTO TPY/ia ¥ 3KOJOTHYECKH KOM(DOPTHOM JKU3HH KaXKJ0TO YIEHA00IIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'paMOTHOCTU: TOHMMAaHUSI CYUIHOCTH METOJ0B
MO3HAHUS,UCII0JIb3yEMbIXBECTECTBEHHBIXHAYKAX,CIIOCOOHOCTUHCIIONB30BATh



MoJydyaeMble 3HAHUA I aHAIM3a U OOBSCHEHUS SIBICHUN OKPYKAIOIIEro MUpa U
IPOUCXOASIINX BHEM M3MEHEHUH, YMEHUS Je1aThbOOOCHOBAHHBIE 3aKIIIOUEHUS Ha
OCHOBE HAayuyHbIX (AKTOB U HUMEIOIMXCA JaHHbIX C LEJIbI0 TMOJIYYEHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS JUIA
pelieHus NpoOJieM B PEaJIbHBIX )KU3HEHHBIX CUTYalUsAX;

MHTEPECAKITO3HAHUIOMUCCIIEI0BATEIbCKONIEATEbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpEephlBHOMY  0Opa3oBaHUIO U
caMO00Opa30BaHUI0, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUM IO XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3lMYHBIX cdepax mpodhecCuoHaTbHON
JESTEIbHOCTH.

METANPEIMETHBIEPE3YJIbTATbBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHMs ydueOHoro kypca «llpakTmueckas
XUMUS» Ha YPOBHE CPEHEr0 00IIEero 00pa3oBaHus BKIOYAIOT:

3HauyMMble A1 (GOPMHUPOBAHHUS  MHUPOBO33PEHHUS  OOyUYaAIOIIUXCS
MEXIMCIUIUIMHAPHBIE (MEXIIpEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPa)Karolue
[EJIOCTHOCTh HAy4YHOM KapTUHbl MHpa W CHEUU(PUKY METOJOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHs, SBICHUE,
MPOILIECC, CHCTeMa, HAyYHBIH (akT, MPUHIIUI, TUIIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopus, UCCIeI0BaHNE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaJbHbIe y4eOHBbIC NEWCTBUA (ITO3HABATEIbHBIE, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), o0ecreunBaroIIne dbopmupoBaHue (G YyHKIIMOHATBEHOM
TPaMOTHOCTH ¥ COITMAIEHOW KOMITETEHITUN 00YYarOIXCs;
CIIOCOOHOCTh 00y4aromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4EeOHbBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIIBHON MTPAKTHKE.

MeranpeagMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHHKATHBHBIMA W  PETyJATHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHbIMU No3HaBaTeJIbHBIMH
JefiCTBUSIMU:

1) 6a30BbIeJIOrHYeCKHeAeiiCTBHS:

CaMOCTOSITENIbHO  (OPMYyJUPOBATh W aKTyalu3UpoOBaTh  MpodIemMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENeNATh LEN JEATCIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCTIOJIb30BATHIIPUOCBOCHUN3HAHUUTTIPUEMBUIOTHYECKOTOMBIIIIJICHUS—
BBIJICIIATEXAPAKTEPHBIEITPU3HAKUIIOH TUUNY CTAHABINBATHUX B3AUMOCBS3b,



WCIIOJIh30BaTh COOTBETCTBYIONINE TIOHSITHS JIJIsl OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBJICHUM;

BbIOMpATh OCHOBaHHUS M KPUTEPUH JUIS KJIAaCCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUM;

YCTAHABIMBATh IPUYUHHO-CIEACTBEHHBIC CBSI3M MEXKIYy HM3y4acMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyKIeHUs (MHIYKTUBHbBIC, JIETYKTUBHBIE, IIO
AHAJIOrMM), BBIABISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B pPACCMATPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSTh B NPOLIECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMHUH CUMBOJINYECKUE
(3HAKOBBIC)MO/IEIIN,ITPEOOPA30BBIBATEMOCIIBHBICTIPEACTABICHUSI ~ —XUMUYECKHM
3HaK (CHMMBOJI) 3JIEMEHTa, XUMH4YecKasi popMylia, ypaBHEHUE XUMHYECKOUPEAKIINH
— MPU PEIICHUM Y4eOHBIX TMO3HABATENbHBIX W MPAKTUYECKUX 3aj]ay, MPUMEHSThH
Ha3BaHHBIE MOJIEJIbHBIE MPEICTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPHU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 06a30BbIeNCCIIeI0BATEIbCKHEIEHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKuuii;

bopMyIMPOBATHIIEIUN3aIAYUHUCCIICIOBAHUS, MCIIOJIb30BATHIIOCTABICHHBIE U
CaMOCTOSATENIbHO CPOPMYJIMPOBAHHBIE BONPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHUS U OCHOBBI Uil (POPMUPOBAHUSI TUIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJETh HABBIKAMU CaMOCTOATEIBHOTO IUIAHUPOBAaHUS U TMPOBEACHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMs HAOMIOJaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyJIUpOBATH
000011IEeHUSIMBBIBOIBIOTHOCUTEIBHOI0CTOBEPHOCTUPE3YIbTATOBUCCIICOBAHUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJECIAHHON padoTe;

npuoOpeTaTh OMbBIT YUYEHUYECKOW HCCIEAOBATEIbCKOM ¢ MPOEKTHOMN
JESTeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3aJlay, MPUMEHEHUIO Pa3IUYHBIX
METO/0B ITO3HAHMUS.

3) padoracundopmanueii:

OPUEHTUPOBATHCA B PA3JIMYHBIX HCTOYHUKAX wuHGopMmanuu (Hay4dHO-
MOMyJIsipHAsl JIUTEepaTypa XUMHUYECKOTO COJIEp)KaHMs, CIPaBOYHBIE IMOCOOMUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIOB U (HOpM
pe/ICTaBJICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HENPOTUBOPEUUBOCTD;



dbopMynupoBaTh 3aMpoChl U MPUMEHATH PAa3IMYHbIE METOJbI MPHU MOUCKE U
oTbope wuHPOpPMALIUK, HEOOXOAWMOW ISl BBIMOJHEHMS YYEOHBIX 3ajaad
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (opMy  TpencTaBICHHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HMH(pOpManUeil: NpUMEHATh MEXNpeAMETHblEe ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIONB30BaTh U MPEOOpa3OBbIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA
HATJISTHOCTH.

OBi1ajeHHEeYHHBEPCATbHBIMUKOMMYHUKATHBHBIMHU/ICHCTBUSIMH

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYXKJ1a€MOM TEMBI B XOJ€ JUaiora u/uim
IUCKYCCUH,  BBICKa3blBaTh  HJEH, (OPMYyJIHpPOBaTb CBOU  NPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIaTh C TPE3CHTAllMell PEe3yNbTaTOB IMO3HABATEIHHON JEATEIHHOCTH,
MOJTy4YE€HHBIXCAMOCTOS TEIbHOMINCOBMECTHOCOCBEPCTHUKAMUIIPUBBITIOTHEHUN
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUYECKONH pabOThI 1O MCCIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEILLIECTB, peajln3aluy Y4eOHOTro mpoekTa u (opMyIupoBaTh BBIBOJbI
Mo pe3yiabTaTaM MPOBEAEHHBIX HCCIIECIOBAHUM MyTEM COTJIACOBAHUS TMO3WIUN B
X0J1€ 00CYXX/I€HUSI 1 0OMEHAa MHEHUSIMH.

OBi1aieHHEeYHHBEPCATbHBIMHPETYJIATHBHBIMU/IEHCTBUSIMMU:

CaMOCTOSITENIFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IM03HABATEIBHYIO
JesTeNIbHOCTh, Ompefenss e€ Lend W 3aJaud, KOHTPOJUPOBAaTh U MO MeEpe
HEOOXOIUMOCTH KOPPEKTHPOBATh TpEIaraéMblii ajiroput™M JACHCTBUU Mpu
BBINIOJIHEHUM YYEOHBIX U HCCJIEAOBATENbCKUX 3a7ady, BbIOMpaTh HamOoJee
3¢ exTuBHBIN crnoco0 HMX pemeHuss ¢ YYETOM TOJIyYEHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH I€ATEIbHOCTH HA OCHOBE CaMOaHalln3au
CaMOOIICHKH.

HNPEIMETHBIEPE3YJIbTATBI
10 KUIIACC

[IpeameTHbie  pe3yabTaThl OCBOEHUS Kypca «OpraHvdeckass XUMHUSD)
OTpaXKaroT:



o Cc(hOPMHPOBAHHOCTh TMPEACTABICHUH O XUMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBl MHpPA, pPOJM XHMHUU B I[IO3HAHUU SIBJICHUU
npupoabl, B (QOPMUPOBAHMUU MBINUIEHHS W KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIHOHATBHOUTPAMOTHOCTH, HEOOXOAUMOU TSI PEIICHUSITIPAKTUYECKUX3aad U
HKOJIOTMYECKA OOOCHOBAHHOTO OTHOIICHHMSI K CBOEMY 3/J0POBBIO M IPUPOIHOM
cpexne;

o BIJIAJICHHE CUCTEMOW XHMMHUYECKMX  3HAaHHMI, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKUH DJIEMEHT, aToM, JJIEKTPOHHAas
000J10YKa aTroMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPHULATEIIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyina (pa3BépHyTas U COKpall€HHas), MOJIb, MOJISIpHAs
Macca, MOJISAPHBIM 0O0BEM, YIIEpOAHBIA CKeneT, (YyHKIMOHAJIbHAs Tpymma,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTUYECKUI PsAJl, TOMOJIOTH, YTJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAILIME COCAUHEHUS, MOHOMEp, IOJIMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHHUS); TEOPUU U 3aKOHBI (TEOPHUST CTPOCHHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XMMHHM; MHPOBO33PECHUYECKHE 3HAHMSI,
JeXallie B OCHOBE IIOHUMAaHUs MPUYMHHOCTH W CHCTEMHOCTHM XHMHYECKHUX
ABJICHUHM, (PAKTOJIOTMYECKUE CBEIACHHMSI O CBOICTBaX, COCTaBe, IOJYyYEHUU WU
0€30IacCHOM HCIIOJIb30BAaHUHM BAKHEWIIUX OPraHUYECKHX BEUIECTB B OBITY U
MPAKTUYECKON JAESATENbHOCTH YEIOBEKA,;

o c(hOPMHUPOBAHHOCTh YMEHHUI BBISIBISATh XAapPAKTEPHbIE MPU3HAKU IMOHSATHUH,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS TPH
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHUYECKUX COCAMHEHU;

o C(OPMUPOBAHHOCTb YMEHMH HCIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIUKY ISt
COCTaBJICHUS] MOJIEKYJIAPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIEHHOMN)
GopMyn OpraHMYEeCKMX BEUIECTB W YPAaBHEHUH XUMHUYECKHUX peaKUui,
M3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OPraHMYEeCKHMX BELIECTB ISl MIUIIOCTPALMU HX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOEHUS;

o C(OPMUPOBAHHOCTh YMEHHUH yCTaHaBIMBaTh IMPHUHAJICKHOCTh U3YyYEHHBIX
OpraHMYEeCKMX BEUIECTB MO MX COCTaBy M CTPOEHUIO K ONpeAeIEHHOMY
KJIacCy/Tpynne CcoequHEHUM (YrJIeBOJOPOIbl, KUCIOPOA U a30TCoJepKalliue
COCIMHEHHUSI, BBICOKOMOJICKYJISIDHbIE COEJUHEHUs), JaBaTh HMM Ha3BaHMS 110
cucrematniueckord HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIIBHbBIC
Ha3BaHUSl OTAEJIbHBIX OPraHUYECKUX BELIECTB (ITWIEH, NPOIMUJIEH, alETUJIEH,
ATUJICHTJIUKOIb, TIUIEpUH, (EeHos, QopManbAerull, aleTalbIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCIIOTA,0JIEMHOBAsI KUCJIOTA, CTEAPUHOBASKHUCIIOTA, TJIIOK03a,
dpykTo3a, Kpaxmai, UeIi0103a, TIUIHH);

o Cc(hOPMHUPOBAHHOCTh YMEHHUS OINpPEAeNATh BHUAbl XUMHUYECKOH CBSI3U B
OpraHUYECKUX COCIUHEHUAX (OMHAPHBIE U KPATHBIE);



o Cc(hOPMHPOBAHHOCTh YMEHUS TPHUMEHSTh IIOJOKEHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. bytnepoBa 1151 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

o CchOpPMHPOBAHHOCTh YMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
¢u3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTaBUTENCH pa3InyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTUJICH, MPOMWIEH, alleTHJICH,
OyramueHn-1,3, mermnOytanuen-1,3, O€H30J, METaHOJ, STAaHOJ, ATHUJICHTIUKOJb,
rmneprH, GEeHoJI, aleTanbIeTH ], MypaBbUHAsS W YKCYyCHas KHUCJOTHI, TJIIOKO3a,
KpaxmaJl, [IeJUTI0J103a, AMUHOYKCYCHAs KUCJI0TAa), UUTFOCTPUPOBATh TEHETUYECKYIO
CBA3b MEX]y HUMU YPaBHEHHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

o chOpMUPOBAHHOCTh YMEHHUSI XapaKTepu30BaTh UCTOYHUKU
yIIEBOAOPOMHOTO ChIpbs (HEe(dThb, NTPUPOAHBIA Ta3, Yrojb), CIOCOOBI HX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepadboTKu;

o Cc(hOPMHUPOBAHHOCTh YMEHHH MPOBOJUTH BBIYHCICHUS [0 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJIHOTO M3 HUCXOJHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINN);

o Cc(hOPMHUPOBAHHOCTh YMEHUHN BIAJETh CUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOTrO MO3HAHUSI, UCTIOIb3yEMbIX B XUMUHM MPU W3YUYEHHUH BEIIECTB U
XUMUYECKUX SBJICHUMN (HaOJIOAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCITONIh30BaTh CHUCTEMHBIC XWMHYCCKHE 3HAHWSA I TPUHITHS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CHUTYaIlMsAX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHECHUEM;

o c(opMHUPOBAHHOCTH YMEHUM COOIIOATh MTPaBUjia MOJb30BAHUSIXUMUYECKON
Mocyiol U J1abopaTOpHBIM O0OpPYJOBAaHUEM, a TaKXKe IMpaBuia OOpalleHUs ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIIMSAMH IO BBITIOJIHEHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

o Cc(hOPMHPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJHATH XUMUYECKHMA
AKCIIEPUMEHT(ITPEBPAIICHUSIOPTaHUY€CKUXBEIIECTBIPUHATPEBAHUU, TIOTyUCHUE
ATUJIEHA U U3YYCHUE €r0 CBOMCTB, KaY€CTBEHHBIE PEaKIIMM OPTraHUYeCKUXBEIIECTB,
JieHaTypalys OeJIKOB MPU HArPEBAHHHY, IIBETHBIC PEAKIIMH OEITKOB) B COOTBETCTBHH
C TMpaBWIaMHd TEXHUKW O€30MacHOCTH TpU OOpalieHuu C BEIIECTBAMH U
Ja00paTOpHBIM  00OpYAOBaHUEM, TMPEJACTABISThL  PE3YIbTaThl  XHUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX pPEaKIUN WU
dbopMyIUpOBaThH BBIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

o C(OPMHUPOBAHHOCTH YMEHUM KPUTHUUYECKH aHAJIM3UPOBATH XHUMHUYECKYIO
uH(popMaIMio, TMOJy4YaeMyr U3 Pa3HbIX MCTOYHUKOB (CpeACTBa MacCOBOM
uHpopmaiuu, IHTepHeT 1 Apyrux);



o ChOPMHPOBAHHOCTH YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUECKH
1eaecoo0pa3Horo TMoBeJeHUsT B OBITY W TPYJAOBOM JEATEILHOCTH B LEJAX
COXpaHEHMSI CBOETO 3/I0POBbSl U OKPYXKAIOIIEH MPUPOJHOU CpPeabl, OCO3HABATH
ONACHOCTh BO3JCHCTBUA Ha >KUBBIC OPraHU3Mbl OINPEICIEHHBIX OPraHUYECKUX
BellleCTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPALICHUS WX BPEIHOrO BO3ACHCTBUA HA OpPraHU3M
YeJI0BEKa;

o g 0OyYaronuXxcsi ¢ OTPAaHMYCHHBIMUA BO3MOKHOCTSIMH 3/I0POBBS: YMCHHE
MPUMEHSATh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX IO3HAHUS BEUIECTB U
XMMHUYECKUX SIBJICHUN;

o A CHENbIX W CIa00BHUIAMMX OOYyYaAIOMUXCSA: YMEHHE WCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiimsa mis 3amucu XUMHYECKUX

dbopmy.
11KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XUMUSD» OTPaXkKaroT:

e Cc(OpMHUPOBAHHOCTH TMPEJCTABICHUN: O XHUMHUYECKOM COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KApPTUHBI MHpPA, POJM XHUMHUM B IIO3HAHWUU SBJICHUHU
npuposibl, B  (OPMUPOBAHWM MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €&
GYyHKIIMOHATBHOUTPaMOTHOCTU,HEOOXOIUMONIIIPEIICHUS TTPAKTUUECCKUX3alad U
AKOJIOTMYECKA OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3JI0POBBIO U MPUPOTHOU
cpene;

e BJIIAJICHHE CHUCTEMOW XMMHYECKHUX  3HAHWH, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATalONINe TOHATHSA (XMMHUYCCKUN DJIEMEHT, aToM, HM30Tom, s-, P-, O-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIM O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENICHb OKHCIICHUS, XUMUYECKasi CBS3b
(koBajieHTHasi, HWOHHAas,METaJUIMYECKas,BOIOPOIHAS ), KPUCTALINUECKAs PEIIETKA,
TUNBl ~ XUMHYECKUX  pEaKIUi, PACTBOP, DJIEKTPOIUTHI, HEDIJICKTPOJIHUTHI,
AJIEKTPOJIMTUYECKAs AUCCOLMAIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW peakiMu, XUMUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW AWCCOLMAlnM, nepuoauueckun 3akoH [[. M. Menneneesa,
3aKOH COXPaHECHHUS MACChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILICHUS SHEPIUU
MpU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUIN SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (haKTOJIOTMYECKHE CBEJEHUSI O CBOWMCTBAX,
COCTaBe, MOJYYCHUH U 6€30MacHOM MCIOJIb30BAaHUU BOKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKOM JIEITETLHOCTH YEJIOBEKA,



e C(pOPMUPOBAHHOCTb YMEHHMH BBISBISATH XapaKTepHbIE MPHU3HAKU TOHATHUH,
YCTAaHABJIMBATh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOUIUE MOHATHS NpU
ONMCAaHUM HEOPTAHUYECKUX BEIIECTB U UX IPEBPALLCHUN;

e CpOPMHUPOBAHHOCTh YMEHHMH HCIOJB30BaTh XWMUYECKYI) CUMBOJIUKY JIs
cocTtaBiieHUs (OpPMyJl BEIIECTB U  ypPAaBHEHUH XMMHUYECKHUX  PEaKIHM,
cucteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHasibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIECTB (yrapHblid ra3, YyIJEKHUCIbIM ras3, aMMHaK, TaméHas
U3BECTb, HETAUIEHAs! U3BECTh, IUTHEBAs COJA, TUPUT U IPYTHE);

e C(pOPMUPOBAHHOCTb YMEHUI ONPEAEIATh BaJICHTHOCTh U CTENEHbOKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHAX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOU
CBA3M (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOAOPO/IHAA) B COCIMHEHHSX, THUII
KPUCTAJUIMYECKOM PEMIETKM KOHKPETHOTO BELIECTBa (aTOMHAas, MOJEKYyJspHas,
MOHHAs, METAIJIMYECKAs), XapaKTep CPellbl B BOJIHBIX PACTBOPAaX HEOPraHHMYECKUX
COCJMHECHUI;

e CcpOpPMHUPOBAHHOCTH yMEHUI yCTaHaBJIUBATh NPUHAJIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OINpPEACIEHHOMY KiacCy/TpyIe
COEIMHEHHI (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KUCJIOThI, aM(OTEpHbIE TUAPOKCUABI, COJIH);

e C(OPMUPOBAHHOCTh YMEHUIN PAaCKPBIBATH CMBICI NEPUOAMUECKOTO 3aKoHa/l.
N. MenneneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, O0BSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

e c(hOpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh DJIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 2JJeMEHTOB |—4 mnepuonoB Ileprnoguyeckor CHCTEMBI
xumuueckux snaemeHToB JI. M. MenngeneeBa, HCIONB3Yys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE OPOUTANINY», «IHEPTETUUECKHE YPOBHIY, 00BACHATE3aKOHOMEPHOCTH
M3MEHEHUS! CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX COEAMHEHUH MO MepuoaaM u
rpynmnam Ilepuoanueckon cucremsl xuMuaeckux anemeHToB /1. 1. Menneneesa;

e CcOpMHPOBAHHOCTL YMEHHMH XapaKTepU30BaTh (OMUCHIBATh) OOIIME
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE TI'€HETUYECKOW CBA3M MEXKIY HEOPraHM4EeCKUMHU
BELIECTBAMHU C MTOMOILbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

e Cc(hOPMHUPOBAHHOCTH YMEHUS KJIACCUPUIIMPOBATH XMMUUYECKHE PEAKIUHU TI0
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBY pPEarupyrolluXx BEHIECTB, TEILIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCIICHHS 3JIEMEHTOB, OOpaTHMOCTU
pEeaKlMK, YYaCTHIO KaTaau3aropa);

e C(pOPMUPOBAHHOCTh YMEHHUH COCTaBIISATH YpPaBHEHHS pEaKUUN pa3IndHbIX
THUIIOB, MOJHbIE U COKPAIIEHHBIE YPABHEHUS PeaklUuii HOHHOTO OOMEHa, YYUThIBas
YCIIOBUS, NIPU KOTOPBIX 3TU PEAKIUU UAYT O KOHIIA,;



e ChOPMHUPOBAHHOCTh YMEHUW TMPOBOJAUTH PEAKIMH, TOITBEPIKIAOIIHE
KaueCTBEHHBIM COCTaB pPa3IUYHBIX HEOPraHWYECKUX BELIECTB, pPACMO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIIECTB;

e Cc(hOpPMHUPOBAHHOCTh YMEHHH paCKpbIBaTh CYIIHOCTbh OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasiaHca
3THUX PEAKLINIM;

e ChHOPMHPOBAHHOCTH  YMEHHHA  OOBSACHATh  3aBUCUMOCTh  CKOPOCTH
XUMUYECKOM peakiud OT pas3auyHblX (aKTOpPOB; XapakTep CMEHICHUS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCUMOCTH OT BHEUIHETO BO3JEHCTBUS (IMPUHLIUIL
Jle lllaTenne);

e CchOPMHPOBAHHOCTh YMEHHUW XapaKTePU30BaTh XHMHYCCKHE IPOIIECCHI,
JIeKAIIe B OCHOBE TMPOMBIIIICHHOTO TMOJYYCHHUSI CEPHOM KHUCIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUN 00 OOIMMX HAyYHBIX NPHUHIIAIAX WU
AKOJIOTHYECKUX MPOOJIeMaxX XUMHUYECKOTO IIPOU3BO/ICTBA;

e Cc(hHOpPMHUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIUUCICHHUS C HCIOJIb30BAHHUEM
MTOHSATHUS «MacCoOBasi JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B
MIPU XUMHUYECKUX PEAKITUAX, MACChl BEIIECTBA WM 00BEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B peaklUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUsS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH;

e copMHPOBAHHOCTH YMEHHI COOJIIO/IaTh MPaBHJIA MTOJIH30BAHUSIXUMUUECKOMN
MocyIol U JIabopaTOPHBIM O0OpPYJOBAaHHMEM, a TakKe MpaBuia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU TIO BBIMOTHEHHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OIBITOB;

e ChOPMHPOBAHHOCTh YMEHUU IIJIAHUPOBATh M BBHIMOJHATH XUMHUYECKHMA
AKCIIEPUMEHT (pa3jio’KeHHE TMEePOKCHIAa BOJOpOJa B MPUCYTCTBUHU KaTalu3aTopa,
OMpeNeNeHNe Cpelbl PAaCTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHIMKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIINH,
peakiMy MOHHOTO OOMEHAa, KaueCTBEHHbIE PEAKIMU Ha Cyib(dar-, kKapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS, PCIICHHE SKCIEPUMEHTAIBHBIX 3a7ad IT10
TeMaM «Metaiely ¥ «Hemeramiel») B COOTBETCTBHH C TpaBUJIAMU TEXHUKH
0€30macHOCTH TIPU OOpAIICHUH C BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BaHUEM,
MPEACTABISATh PE3YNbTaThl XMMHYECKOTO JKCIEpUMEHTa B (GOpMe 3amucH
YpaBHEHUW COOTBETCTBYIOIIUX PEaKIuil B (POPMyIHpOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YJIbTaTOB;

e CchHOPMHPOBAHHOCTh YMCHUN KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(pOPMAITUIO, TIOJy9aeMyK0 U3 pa3HBIX HWCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIH, IHTepHeT U ApyTrux);



e CchOPMHPOBAHHOCTh YMEHHH  COONIOMATh  TpaBWja  JKOJOTUYECKH
LIeJIECO00PAa3HOro0 TOBENEHUS B OBITY U TPYAOBOM JEATENBHOCTH B IIENIAX
COXPAHEHUsI CBOErO 3J0POBbS M OKPYKAIOIIEW NPUPOIHOM Cpelbl, OCO3HABATh
OIAaCHOCTH BO3CHCTBUS HA )KUBbIE OPraHU3MbI OIIPENEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokaszarens [IJIK, moscHATh Ha mpuMepax CHocoObl YMEHBIICHHS U
MIPENOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTraHU3M YEJIOBEKA;

e 1S OOYYArOIIMXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 37I0POBbS: YMEHHE
MPUMEHATh 3HAHHMS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHUM;

e N CIENBIX M CIa0OBUAAMIMX OOYyYaroIMXCsA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeuHy0 cucteMy obo3HaueHuit JI. Bpaiins g 3anucu XUMHYECKUX

dbopmy.



TEMATHUYECKOEIIJIAHUPOBAHUE

10KJIACC
Ne HanMeHnoBaHuepasien0BuTeM KoaunvecTBouacos DJIEKTPOHHbBIE
n/n NPOrpaMMsbl Bcero KonTtpoabhbie | [Ipaktuueckue | (uH¢ppoBbIe)
padoThI padoThI oOpa3oBaTesibHbIC
pecypcsl

1 Beenenue 4
2 N3omepus 5
3 PacueThIinoXxuMnyecKuMypaBHEHUSIM. 6

OBP.
4 I'eneTnueckascBA3bMEKYKIACCAMU 13

OPTaHUYECKUXCOCTUHECHUM.
OBIIEEKOJIMYECTBOYACOBIIO 34
I[TPOI'PAMME:
11KJIACC
Ne HauMeHoBaHMepa3aeJI0BUTEM KosnuecrBoyacos JIEKTPOHHBIE
n/n MPOrpaMMsbI Bcero Kontpoabubie | [Ipaktnueckue | (iH(ppoBbIE)

padoThbI padoThbI oOpa3oBaTeJibHbIE
pecypcsl

1 3aKOHBIXUMUHU 6
2 CrtpoeHueBeniecTra 7
3 XUMHUYECKHEePEaKIINU 7
4 CBoiicTBaBeNIeCTB 14
OBIIEEKOJIMYECTBOYACOBIIO 34
I[TPOI'PAMME:




HOYPOYUHOEIIVIAHUPOBAHUE

10 KJIACC
Ne HaunmenoBanueTembl KosmuectBo
n/n 4acos
1 Beenenue.PosbruMecTopacueTHbIX33Ja4BCUCTEMEO0YUEHUIXUMUMUIIPAKTUYECKOMKU3HU. TUTIBI 3a1a4. 1
2 BbIunCieHUsCUCIIONb30BaHUEMITOHA TUI CKOJIMYECTBOBELIECTBA»,«UUCIOABOTapo», MOJISIpHAs Macca, 1
MOJISIPHBIN 00BEM.
3 Y cranoBieHuenpocTeitieiihopmMyIIbIBEIIECTBAIIOMACCOBBIMIOIIMAIIEMEHTOBCUCTIONB30BaHUEM 1
a0COJIFOTHON M OTHOCHUTEILHON INIOTHOCTH BEIIECTBA.
4 BriBoidopMyIbIBEIIECTBAIOOTHOCUTEIBHOUIIOTHOCTUUMACCE(00bEMYMITUKOINUECTBY ) MPOIYKTOB 1
CrOpaHusl.
3) Buasm3zomMepun: CTpyKTYpHAaIUIIPOCTPAHCTBEHHAS. 1
6 Ypok-ynpakHEHHETTOOTPaOOTKEHABBIKOBCOCTABIICHUSM30MEPOBUMX HA3BAaHU I 1
7 Brruncnenusimacchbi(KoaudecTBa,00beMa)BeIeCcTBANON3BECTHOMYKOJINUECTBY(Macce,00beMy) OHOTO 1
W3 BCTYMUBIIKX B PEAKIIUIO WJIM MOJYYUBIINXCS BEIIECTB.
8 Brruncnenrnemacchl, KOTUIeCTBAMIHOOBEMATTPOIYKTAPEAKITUUTION3BECTHOMMACCE, KOIMIECTBY 1




I/IJ'II/I06"bCMy1/ICXOI[HOFOBCIIICCTB&,CO,Z[Cp)KaIHCFOHpI/IMeCI/I.

9 BrlunciennemMaccoBoMmInO0beMHON TOJIUBBIX0IANPOAYKTAPEAKIIMMOTTEOPETUUECKH BO3MOKHOTO.

10 PacdersInoxuMruecKuMypaBHEHUAM, CBSI3aHHBIECMACCOBOMI0JIEMPACTBOPEHHOT O BEIIECTBA.

11 Brruncnennemacchl(00beManInKoINYeCTBA)IPOAYKTAPEAKIINHU,ECITUOTHOU3PEATUPYIOIINX BEIIECTB
JTAHO B U30BITKE.

12 PacueThinoo6beMHBIMOTHOIIIEHUSIMTA30B.

13 PacueTsInoTepMOXMMHUYECKUMYPABHEHUSAM

14 TunbIMMEXaHN3MBIXUMUYECKUXPEAKIIUMBOPTaHUYECKONXUMU U

15 OKUCAUTETLHO-BOCCTAHOBUTEIIbHBIEPEAKIIMUBOPTAHUYECKOMXUMUM.

16 CocraBiieHuEeypaBHEHUNPEAKITUHOKUCICHU A AIKEHOBUATKUHOB.

17 IHousTHEeOoMKITOAIKAaHAX

18 benzomeroromosnoru.lIpaBmiaopreHTaIMMBOCH30IbHOMKOJIBIIE

19 YpakHeH!s,0TpakKaIoONMEeXUMIIECKNECBONCTBAYTIICBOI0POIOBUCTIOCOO0OBUXTIOTYYEHUSI.




20

CXCMBIHpCBp&HI@HHfIOTpEDKaIOHlI/IXFeHCTI/I‘-IeCKYIOCBHSBMe)I(I[yerIeBOILOPOI[aMI/I :OTKPBITBIC, 3aKPBITEIC,
CMCIIaHHBIC.

21 Y POoK-TIPpaKTUKYMITOCOCTABJICHUIOCX EMITPEBPAIIIEHUH,0 TPAXKAIOIIUXT€HE THUECKYFOCB3bMEKTY
yTJIEBOJ0POAaMHU

22 YpakHeHUS,0TpakaroNueXapaKTePHBIEXHMHUIECKUECBONCTBANPEACTPHBIXOTHOATOMHBIXT
MHOT'OAaTOMHBIX CITUPTOB; (PEHOJIA U CTIOCOOBI MX MOTYyUCHHS

23 ITonsTueokeroHax.

24 VYpaxHeHHS,0TpaKaIOIUEXUMUYECKHECBOMCTBAAIIBICTHAOB, IIPEICIbHBIXKAPOOHOBBIXKHUCIIOT,
CJIOHBIX 3()UPOB U CIIOCOOOB UX MOJIYUYECHHS.

25 CxeMpbl MpeBpaIICHUN OTPaKAIOIIMX MTeHETHYECKYIO CBSI3b MEXKIY YIJICBOJIOPOAAMHU U
KHCIJIOPOJICOICPKAIMMMHOPTAaHNYSCKUMHUCOC TMHCHUSIMHU : OTKPBITHIC,3aKPBITHIC, CMEIIIaHHBIE.

26 KiaccudukanusaMuHoB. AHUIIHH.

27 YpakHCHHS,0TpaKarONTUEXMMIIECKUECBONCTBAa30TCOACPIKAITUXCOCTUHEHUHHCITOCOO0BUX
MOJTyYCHUS.

28 ['eHeTHYECKAsCBI3baMUHOBCIPYTUMHUKIIACCAMHOPTAaHNYIECKUX COSTUNHCHHMA

29 ['eHeTHYECKAsACBI3baMHUHOKHMCIIOTCAPYTHMHKIACCAMUOPTaHUICCKUX COCTUHEHU I




30

A3oTcoaepKalereTepouKInIeCKUecOe IMHEHUS

31 [ToHATHEOHYKIEMHOBBIXKUCIOTAX

32 CxeMmblInpeBpalieHIHoTeMEe« A30TCOICPHKAITUECOSTUHEHU S

33 [ToHATHEOBBICOKOMOJIEKYISIPHBIXCOSTUHEHUSIX . OCHOBHBIEMETOILICUHTE3anI0IMMEPOB. [lonuaTuiieH.
[Monmunponunen. @enonpopMaabaeTuIHbIE CMOJIBI.

34 CUHTETHYECKUEKAYYYKUUCUHTETUYECKIUEBOJIOKHA. (PEIICHUe3a1aun yTIPAXKHEHU I )




11KJIACC

Ne HaumeHoBaHHeTEMBI KounuecTBo
n/n 4acos
1 OCHOBHBICTIOHATUSIN3aKOHBIXUMHH. 1
2 PacuérpicnpumenennemypaBaeHnsiMenaeneesa-Kiaiinepona. 1
3 PacueTblcIpUMEHEHNEMTa30BbIX3aKOHOB. 1
4 Crpoenuearoma.30TOMNBLI. 1
5 KBaHTOBBICUHCIIAJIEKTPOHA. 1
6 KrnaccupukanusaxuMuIecKiXJIEMEHTOB:s-,p-,d-, f-aeMeHThI. 1
7 OCHOBHBICBUABIXUMUYECKONCBSI3U,MEXaHU3MBINX00Pa30BaHU . X apaKTePHUCTUKAKOBAJICHTHOM CBSI3H. 1
8 BajieHTHOCTBUCTENIEHhOKHCIICHUSI. 1
9 [IpocTpaHCTBEHHOECTPOCHUEMOJICKYIHEOPTaHNYECKMXMOPTaHUYECKUX BEIIIECTB. 1
10 JlucriepCHBICCHCTEMBI. 1
11 3a/1a9nCHCIIONBH30BAHNEMPA3HBIXCIIOCOOOBBRIPAKEHUIKOHIICHTPAITUUPACTBOPOB. 1




12

PacuéTel,cBs3aHHBIECTTPUTOTOBICHHEMPACTBOPOB.I [paBriIocMemIEeHUAPACTBOPOB, (KIPABUIIO KPECTAY).

13 Kpucrannoruaparst

14 KnaccudpukanusaxuMuueckux peakuiiBopraHnyeCKONMHEeOpraHnYeCKOMXUMUH.
15 Pacuersl, cBI3aHHBIECOCKOPOCTBIOXUMUYECKUX PEAKIIUN.

16 VY cnoBUACMENIEHUIXUMUYECKOTOPAaBHOBECHS.

17 [Tpon3BOACTBOCEPHOUKHUCIOTHIKOHTAKTHBIMCIIOCOOOM.

18 OxucnurenbHO-BoccTaHOBUTENIbHBIEpeakuu(OBP).

19 Dnektponautuueckasaucconnanus.(2.11.)

20 ['uaponus.

21 YpaxHeHUS, WILTIOCTPUPYIOIINE00ITUEXUMUYECKUECBONCTBAMETAIIIOB.
22 CaoiicTBad-371€MEHTOBUMXCOCTUHEHU . X POM.

23 CgoiicTBd-anemMeHTOBUUX COEIMHEHNM. MapraHerl.

24 CaoiicTBd-anemeHTOBUMX COeauHeHIM. | [MHK




25

PacuéTrpimoreMe« DIeKTPOIU3»

26 VY pakHeHus, T CTPUPYIOIIUE00IIMEXUMUYECKUECBOIICTBAHEMETAIIOB.

27 KucnoteioprannyeckuenHeOpraHmuecKue.

28 AM@oTepHbIEOPraHNYECKUENHEOPTaHUYECKUECOETMHEHNS.

29 [ToHATHEOKOMILIEKCHBIX COETUHEHUSIX

30 ['eHeTHYECKasICBA3ZBMEK TYKIACCAMUOPTaHNYECKUXUHEOPTAHNYECKUX COSIMHEHU.

31 [{enoukumnpeBpaleHui,0TpaKaOIUET€HETUYECKYIOCBI3bMEK IYKIIAaCCAMUHEOPTAHUYECKUXH
OpPraHUYECKUX BEILECTB.

32 PemenuerpennpoBouHbix3aganuii EI'D.

33 PeuienneTpeHnpoBOUHbIX3aJaHUUEL .

34 PemennetpennpoBouHbIx3aqaHuEL .




YYEBHO-METOINYECKOEOBECIIEHEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIEYYEBHBIEMATEPHUAJIBIIJIAYYEHUKA

» Xumus,10xnacc/I"adpuensnO.C.,OctpoymoBl.I'.,CnaakoBC.A.,
AxnnonepHoe obmectBo «M3naTenscTtBo «IIpocBemienue»
» Xumus, 1 1kmacc/T'abpuensuO.C.,OctpoymoBU.T".,CnaakoBC.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

METOINYECKUEMATEPHUAJIBLJUVIAYYUTEJIA

. https://edsoo.ru/mr-himiya/

. Coopnuk3anaunynpaxsenuiil 0-11xkmnacc.C.A.Ily3akos,B.A.Ilonkos, U.B.
bapsimosa

. Peneruropnoxumun.A.C.Eropos

HNPPOBBIEOBPA3OBATEJ/IBHBIEPECYPCBIMPECYPCBICETH
MHTEPHET
«  https://scienceforyou.ru

«  https://stepenin.ru/tasks
«  https://fipi.ru/navigator-podgotovki/navigator-ege#hi
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