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1. ITosicHUTEJIBLHAA 3AMUCKA

1.1. HopmaTHBHBIE JOKYMEHTbI

Pabouas nmporpamma pa3paboTaHa Ha OCHOBE:

—3akona «O0 obpazoBannu B Poccuiickoii @enepamumy, @3 Ne 273 ot 29 nekabps 2012 r.;

—npukaza Munucrepcra npocenienus Poccuiickoit @enepamuu ot 17 mas 2012r. Ne 413
«O0 yTBepxkAeHUH (elepalibHOTO TOCYIapCTBEHHOIO 00pa30BaTEIbHOTO CTaHAApTa CPETHEro
o0miero 00pa3oBaHus C USMEHEHUSIMH;

—npukaza Munucrepctsa npocseuienus Poccuiickoit @enepannu ot 18 mas 2023 r. Ne 371
«O06 yrBepkaeHMHM  (eaepadbHON  00pa30oBaTEIbHOM  MPOrpaMMbl  CPEIHEr0  OOIIero
00pazoBaHUs»,

—OOII ocHOBHOTO cpeaHero obpa3zoBaHus 00me0OpazoBaTebHON MKOIBI Ipu [TocombcTBE
Poccuu B ©OPT;

—y4eOHOro IUIaHa CpeaHero oOmero oOpa3oBaHHs O00IE00PA30BATEIBLHOM IIKOJBI IPH
[ToconberBe Poccuu B @PT™ Ha 2023-2024 y4eOHbBII TOT;

—TIOJIOKEHUST 0 pabodmMx mporpamMmax y4eOHBIX MPEAMETOB, MOAYJICH M KYpCOB, KypCOB
BHEYPOYHOI JIeATENFHOCTH 001e00pazoBaTenbHoi mkoubl pu [ToconsctBe Poccun B OPT.

1.2 Iesun 1 3a1a44 U3yYeHHs Y4eOHOI0 mpeaMera

['maBHBIMM LIETISIMU U3y4YEHUS TIpeaMeTa « XUMUS» B CpeiHel IIKoJie Ha 6a30BOM YpOBHE
SBIISIOTCS:

—(GOpMUPOBAaHHE CHCTEMBl XUMHUYECKHX 3HAHUM KaK BaKHEHIECH COCTaBISIONMICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOpPOH JieaT KIIIOYEeBbIE IOHATHS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE $3bIKa HAyKH, YCBOCHHE M MOHUMaHHUE
CYILITHOCTU JOCTYIHBIX 00O0OIIEHUI MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMIIEHHUE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHMUS;

—(opMHpOoBaHUE M Pa3BUTHE MPEACTABICHUN O HAy4YHBIX METOJIaX MO3HAHMS BELIECTB U
XUMHUYECKHX PEAKIMHA, HEOOXOAMMBIX A NPUOOpPETEeHUS yYMEHUIl OpHEHTHUPOBATbCI B MHpE
BELIECTB M XMMHUYECKUX SIBJICHUM, NMEIOIMX MECTO B IPUPOE, B MPAKTUUECKON U TIOBCEIHEBHON
KU3HU;

—pa3BUTHE YMEHMI U CIOCOOOB EATEIBHOCTH, CBSI3aHHBIX ¢ HAOMIOJEHHEM U 00bSICHEHHEM
XMMHUYECKOT0 SKCIIEPUMEHTA, COOTI0IEHUEM MTPaBUII 0€30MacHOro 00palleHHs C BeIECTBAMMU.

[Tpu u3yyenun npeamera «XUMHUsD TOMUHUPYIOLIEE 3HAaUEHNE IPUOOPETAIOT TAKUE 1IETTU
W 3aJ1auu, KakK:

—ajnanrauus  oOyyaroIMXcst K  YCJIOBUSAM  JMHAMHUYHO  Pa3BUBAIOLIETOCS  MHUDA,
(dbopMHpOBaHHE MHTEIUIEKTYaJbHO DPAa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHITHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
’KU3HEHHBIX CUTYallUsIX, CBI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

—(opMupoBaHue y OOYyYalOMIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLUH),
MMEIOUINX YHUBEPCAIbHOE 3HAYEHUE JUIS PA3JIUYHBIX BHUJIOB JEATEIBHOCTH: PElIeHus mpooiem,
MOWCKa, aHaim3a u o00paboTku uHPOpManuu, HEOOXOMUMBIX JUIsi TPUOOPETEHHS OIbITa
NEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHUU XUMHH, a TaKXKe JJIs OILEHKHU C
MO3UIMI 3KOJIOTUYECKOW O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKHUX IPOIECCOB
Ha OpPTraHu3M YEJI0OBEKA U IPUPOJHYIO CPENY;



—pPa3BUTUC MMO3HABATCIBbHBIX UHTCPECOB, MHTCIJICKTYAJIbHBIX WU TBOPYCCKUX CHOCO6HOCTCI>'I
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATEIBHO TPHOOPETaTh HOBBIE 3HAHMS 10 XHUMHUH B
COOTBETCTBUH C XU3HCHHBIMH TOTPEOHOCTSIMH, HCIIOJIB30BaTh COBPEMEHHBIC MH()OPMAIMOHHBIC
TEXHOJIOTUH JUIS TIOWCKA M aHaJIn3a y4eOHOW M HAy4YHO-TIOMYJSIPHON MH(MOpMAIIMA XUMUYECKOTO
COJICPKAHUS;

—(pOopMHpPOBaHUE U PA3BUTHE Y O0YUYAIOIINXCS ACCOIIMATUBHOTO M JIOTHYECKOTO MBIIIICHHS,
HaOJIFOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJHWMBI, B
YaCTHOCTH, ITPH IIJIAHUPOBAHUU U MIPOBCACHUHN XUMHUYCCKOI'O SKCIICPUMCHTA,

—BOCIUTAHUE Yy OOyYarIIuXcs YOEKIEHHOCTH B TyMaHUCTUYECKOW HAIPaBICHHOCTH
XUMHH, € BaXHOH pONMM B  PEHNICHWH  TIIOOANBHBIX  MPOOJIEM  PalMOHAIBHOTO
NPUPOJIONIONB30BAHUS, TOMONHEHHSI JHEPreTHYECKHX PECYpCOB M COXPAHEHUS MPUPOIHOTO
paBHOBECHSI; OCO3HAHUST HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K MPUPOC U CBOEMY 3/I0POBBIO,
a TakKxXe HpI/IO6peTeHI/I$I OIbITa MCIIOJIB30BAHUS ITOJYUCHHBIX 3HAHUHU IJId TIPUHATUS TPAMOTHBIX
peH.IeHI/Iﬁ B CUTyallUAX, CBA3aHHbBIX C XUMHWYCCKUMU SABJICHUSMU.

1.3 MecTo y4eOHOro npeaMera B y4eOHOM ILUIaAHE IIKOJIbI

B cucreme cpeanero o6iiero o0pazoBaHus «XuMus», ndydaemasi Ha 0a30BOM ypOBHE,
IpU3HaHA 00s13aTEIbHBIM YU€OHBIM NIPEMETOM, BXOASIIMM B COCTaB MPEIMETHON 00J1acTH
«EcrecTBeHHBIE HAyKN» Y 4eOHBIM IJIAHOM Ha €€ U3y4yeHHE OTBEACHO 68 yueOHbIX 4acos, 1o 1
yacy B Hezlemto B 10 u 11 kmaccax cOOTBETCTBEHHO.

1.4 YMK yueOHoOro npeamera

Xumus. 10 knacc: yue0, ams o0uieo0pa3oBaTeabHbIX opraHu3aiuii: 6a3osbiit yposens / I.E.
Pymsutuc @.I'. ®enpaman — 8—e u3a.—M.: [Ipocsemenue, 2021.

Xumus. 11 kmacc: yue0, ast 00meo0pa3oBaTebHbIX Opranu3auii: 6a3oseiii yposeHs / I.E.
Pymutuc @.I'. ®enpaman — 8—e uzn.—M.: [Ipocsemenue, 2021.

2. Conep:xanne y4eOHOTro npeamera « XuMHus»
10 knacc OPTAHUYECKAS XUMMUS

Paszgea 1. TeopeTrnyeckue 0OCHOBBI OPraHU4YeCKONH XUMHMH

Tema 1.1 IIpeamer opraHu4ecKko XUMHHU

Teopus cTpoeHHs oOpraHudeckux coeauHeHui. Ilpeamer opraHudeckor XuMHUH: €€
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYEHME B MOJTYYEHMHM HOBBIX BEILIECTB U MaTepuayoB. Teopus
CTPOEHMS OpraHMuecKux coequHeHnii A. M. byriepoBa, €€ ocHOBHBIE NTONI0KEHUsI. CTPYKTypHBIE
(bopMyJibl OpraHMYecKHUx BelecTB. ['oMonorus, nzomepus. XuMHUUYeCcKasl CBSI3b B OPraHUYECKHUX
COEIMHEHUSAX — OJMHAPHBIEC U KPATHHIE CBS3U.

[TpencraBienue o kiacCU(pUKALMU OpraHMYECKUX BemiecTB. HoMeHknaTypa opraHu4ecKux
COEJMHEHUH (cucTeMaTu4eckas) 1 TPUBUAJIbHBIE HA3BaHUS BAKHEUIINX MpPeJCTaBUTENIEH KIacCoB
OpPraHNYECKHUX BEIECTB.

JKCINEePUMEHTAJIbHbIC METOAbI H3Yy4YeHHUs BEeIeCTB M UX NPeBpalleHHuil

Jlemoncmpayuu

O3HakoMIIeHHE ¢ 00pa3liaMHi OpraHUYEeCKHX BEIECTB U MaTepHajaMH Ha UX OCHOBE;

OnpIThl MO TPEBPAIICHUIO OPraHMYECKUX BEIIECTB IMpU HarpeBaHuu (TIaBIEHHE,
o0yraMBaHUE U TOPEHHE).

Jlabopamopuwiii onvim

MonennpoBaHue MOJIEKYJI OPraHUYECKUX BEILECTB.
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Pa3nen 2. YraeBonopoabt

Tema 2.1 IlpenenbHblie YIJI€BOAOPOAbI — AJTKAHBI

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTUYECKHH psia. MeTaH W 3TaH — MpOCTEHIINE
MPEJICTAaBUTENN aJIKaHOB: (U3UYECKUE U XUMUYECKUE CBOMCTBA (peaKkIuy 3aMeIIeHUs U TOpEHus),
HaXO0XJIEHUE B IPUPO/IE, IOTYUEHUE U IPUMEHEHUE.

Tema 2.2 HenpeneiibHble YIJI€BOJAOPO/bI: AJKEHbI, AJIKATUEHbI, AJTKUHbI

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUHN P DTUJIEH U MPOIUJIEH — MPOCTEHUIINe
MPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBAa (peakuuu THIPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPaTalluy, OKUCIICHUS U MOJIMMEPU3aLNN ), IOIy4EHUE U IIPUMEHEHUE.

Ankanuensl. byraguen-1,3 u metunOyraaueH-1,3: cTpoeHHE, BaKHEWUIINE XUMHUUYECKHE
cBoiicTBa (peakuus noaumepusanun). [loaydeHre CHHTETUUECKOrO KayuyKa U pe3HHBbI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJOTHYECKHH psia. AueTuieH —
NPOCTEUIINNA MPEICTABUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu rUIPUPOBAHUS, TATIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJIyYeHUE U IPUMEHEHHE.

Tema 2.3 ApomaTuuyeckue yriieBo0poabl

Apenbl. benson: coctaB, cTpoeHue, (U3NYECKME M XHUMUYECKUE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUS. M HUTPOBAHHUA), IOJyYEHHE M IpUMEHEeHHe. Toilyos: cocTaB, CTPOEHHE,
dbuznyecKkue U XMMUYECKUE CBOMCTBA (PEaKIMK raJIOT€HUPOBAHUSI U HUTPOBAHUS), TIOTyYEHUE U
npuMeHeHue. TOKCHMYHOCTh apeHoB. ['eHeTHueckass CBSI3b MEXIY  YIVIEBOAOPOJaMH,
MIPUHAJICKALIMMU K pa3IMYHbIM KJlaccaMm.

Tema 2. 4 IlpupoaHble HCTOYHHKH YIJI€BOJOPOAOB M MX COCTAB M NepepadoTka

[Tpuponnbii ra3 u nomyTHble HedTsHbIe Ta3bl. Hedth u e€ mpoucxoxaenue. CrocoObl
nepepaboTKy HEPTH: NEPErOHKA, KPEKUHT (TEpMUYECKUH, KaTadIuTU4ecKuil), nuponus [IpomaykTs
nepepaboTku HedTH, UX NPUMEHEHHE B IMPOMBIILICHHOCTH W B ObITy. KaMeHHBIH yromb u
IPOJYKTHI €0 nepepadoTKu.

JKCIepUMEHTAJIbHbIE MeTO/IbI H3y4YeHHUs BellleCTB M UX NpeBpalleHuil

Jlemoncmpayuu

Komneknun «HedTb» 1 «YTO0MIBY.

Jlabopamophvie onvimol

O3HakoMIIeHHE ¢ 00pa3laMy IIacTMacc, KaydyKoB U Pe3UHBI.

MonenupoBaHue MOJIEKYJI YIJIEBOAOPOIOB U FaJIOT€HOIIPONU3BOIHBIX.

IIpakxmuueckue pabomoi

[TpakTrueckast padorta Ne 1. [lonyueHue aTuieHa U U3y4eHHE €r0 CBOICTB.

Buiuucnenus

-OIpeJielIeHHe MOJIEKYJIIpHOU (OpMyJibl OPraHMYECKOro BEIIEeCTBA IO MAaCCOBBIM JOJSAM
aTOMOB XMMHUYECKUX JIEMEHTOB;

-[10 YPaBHEHHUIO XMMUYECKOI peakiuu (Macchl, 00b&éMa, KOJIMUYECTBA UCXOAHOTO BEIECTBA
WIA TPOJIYKTa pPEaKLUHU IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HMCXOJHBIX
BEIIIECTB WU MPOYKTOB PEaKIUH).

Pa3nen 3. Kuciopoacoaep:kamue opranudeckue coeJUHeHHs

Tema 3.1 Cnuptbl. DeHoJ

MeTtaHon u 3TaHON: CTpoeHHE, (U3NYECKHE M XHUMHUYECKHE CBOMCTBAa (peakiuu c
aKTUBHBIMU MeETaJlJIaMH, TaJOT€HOBOJOpOJIaMH, TOpeHHe), NMpUMeHeHHue. BoaoponHble cBs3H
MEXy MOJIEKyJIaMu CIUpPTOB. JlelicTBHE METaHOJIa U ATaHOJAa Ha OpPraHU3M YeJIOBEKa.

MHOroaToMHbI€ CHUPTHL. IJTWIEHTJUKOIb M TJIMLEPUH: CTpOeHHE, (U3UYECKUe U
XUMHYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIETOYHBIMM METAJNIaMH, KAaUECTBEHHAsl PEAKIUS Ha
MHOroaToMHble cnupThl). JlelictBue Ha opraHu3M 4enoBeka. [IpuMeHeHue riuuepuHa H
STUJICHTJIUKOJISL.



®DeHoJI: CTPOCHUE MOJIEKYJIbI, PU3NUECKHEe U XUMHUYECKHE CBOMCTBA. TOKCUYHOCTH (heHoa.
[Tpumenenue penona.

Tema 3.2 Anbaernanl. Kapoonosbie kucaotbl. Cii03kHbIe 3(PUPHI

Anprerupl U KeToHbl. DopManbIeruj, ametaibIeru]: CTpPOCHHE, (U3NYECKHE H
XUMHUYECKHE CBOWCTBA (PEaKLMM OKHCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE DPEAKIIUM),
MOJIy4YeHUE U IPUMEHEHHE

AueroH: cTpoeHue, (U3MUECKHME M XHMHUYECKHE CBOMCTBAa (peaklUUd OKUCICHHS W
BOCCTAHOBJICHHUSI ), IOJy4YE€HUE U IPUMEHEHHE.

OOHOOCHOBHBIE Tpe/eTbHbIe KapOOHOBBIE KUCIOTHI. MypaBbHHasi U YKCYCHAasi KUCIIOTBI:
cTpoeHue, (HU3MYECKHe U XUMUYECKUE CBOWCTBA (CBOWCTBA, OOIIME IS KJlacca KUCIOT, PEAKIIHs
TepUQHKAIINN),

[Tonyuenne u npumeneHue. CreapuHOBas U OJIEMHOBAas KUCJIOThI KakK IIPEICTAaBUTENN
BBICHIMNX KapOOHOBBIX KHCIOT. MbIJa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe
JICUCTBUE.

CrnosxHble 3(hUpbl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. [ MIpOan3 CloXKHBIX 3()UPOB.

Kupst. I'maponus xxupos. [Ipumenenue xupoB. buonorudeckas poib KUPOB.

Tema 3.3. YriaeBoabl

VYrieBoabl: cocTas, Kilaccu(uKalus yrieBoJoB (MOHO-, TU- U nonucaxapusl) [nrokoza —
NPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJEKYJbI, (PU3MUECKHE W XUMHYECKUE
cBoMcTBa (B3auMozeiicTBue ¢ ruapokcugom meau(ll), okucienne aMmMuagyHbIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBieHue, OpOKEHUE TIIIOKO3bI), HAXOXKJIEHHWE B IMPHUPOJE, NPUMEHEHHE,
ouonorudeckas poib. @otocunres. Ppykro3a Kak U30Mep IIFOKO3HI.

Caxapoza — TMIpenCTaBUTENb AMCAXapUIOB, THUIPOJIN3, HAXOXKACHHE B TMPHUPOAE H
PUMEHEHUE.

Kpaxman u nemnono3a Kak mNpupojHbie monuMepbl. CTpoeHHe Kpaxmana M IeJUTFOJIO03bI.
dusnyecKkrue U XMMHYECKHE CBOMCTBA KpaxMaiia (THIPOJIH3, Ka4eCTBEHHAs PEaKIUs ¢ HOJI0M).

JKCNepUMEHTAJIbHbIE MeTO/IbI H3yYeHHs BelleCTB M UX NpeBpalleHuil

Jlabopamopnvie onvimol

I'openue cnupToB.

Oxkwucnenue tanona okcugom meau (11).

BzaumopeiicTBue raunepuna ¢ ruapokcuaom meau (11).

Oxucnenue anbAeru0B aMMUAUYHbIM pacTBOpoM okcuia cepedpa(l) u ruapokcuioMm Meau
(.

B3auMozeiicTBue kpaxmazia ¢ HO0M.

IIpakxmuueckue pabomoi

[Ipaktuueckas pabota Ne 2. CBoicTBa pacTBOpa YKCYCHOM KHUCIIOTHI.

Buviuucnenus

-OIpeJIelIeHUe MOJIEKYJIIpHOU (OpMyJibl OPraHMYECKOro BEIIEeCTBA IO MAaCCOBBIM JOJSAM
aTOMOB XMMHMYECKHX 3JIEMEHTOB U 10 Macce (00beMy) MPOyKTOB CrOpaHHS;

-110 YpaBHEHHUIO XUMHUECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA
WIN TPOJIYKTA PEAKIIMU TI0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OHOTO M3 UCXOHBIX
BEULIECTB UJIU MPOAYKTOB PEAKIIH).

Pasznea 4. A3oTconepxkamye OpraHudecKkue coe{uHeHus

Tema 4.1 AMUHBI. AMUHOKHUCJIOTHI. beJsiku



AmuHbl. MeTUIaMUH M aHMJIMH: COCTaB, CTpOEHUe, GU3NYECKHe M XMMHUYECKUE CBOMCTBa
(ropenue, B3aUMOJEHCTBUE C BOAOU U KUCIOTAMH)

AMUHOKHCIIOTHI KaKk aM(OTEpHbIe OpraHUYecKue coenuHeHns. PU3NUeCKue U XUMUYECKHE
CBOICTBAa aMHUHOKHUCIOT (Ha @IpuMepe IIMLKHA). buonornueckoe 3HaYEHUE AMUHOKHUCIIOT.
ITerrtuael.

benkn kak npupoAHBIE BBICOKOMOJIEKYJISIpHBIE coenMHEHHudA. IlepBuuHas, BTOpUYHAs U
TpPEeTUYHasl CTpPyKTypa OenkoB. XHMMHUYECKME CBOHCTBa O€IKOB: THAPOJU3, JCHATypauus,
Ka4eCTBEHHbIE PEaKIUU Ha OEJIKH.

IKCNEePHMEHTAJIbHbIC METOAbI H3y4YeHHUs BELeCTB M UX NpPeBpalleHuil

Llemoncmpayuu

Jenarypanus OeKOB IPU HarpEeBaHHH.

[[BeTHBIC peakIuu OEIKOB.

Pa3pean. S. BeicokoMo/1eKyJISAPHBIE COeAUHEHHU S

Tema 5.1 IlnacTmaccel. Kayuyku. Bosiokna

OcHOBHbBIE TIOHATHA XMMHHM BBICOKOMOJIEKYJISIDHBIX COCAMHEHHMH: MOHOMEp, IOJIMMED,
CTPYKTYPHO€ 3B€HO, CTENIEHb MOJIMMEPU3ALINN, CPEIHSASA MOJIEKYIIsIpHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — MOJIMMEpPU3alis U IOJMKOHICHC AU

[InactMaccel  (MONMATUIICH,  HOJUIPONWIEH,  NOJUBUHWIXJIOPUA,  IHOJUCTHPOII).
Harypanbhblif 1 cuHTeTHUECKHE Kaydyyku (OyTaaueHOBBIH, XJIOPOIPEHOBBIH M H30IPEHOBBIM).
Bosnokna: HaTypaibHble (XJIONOK, LIEPCTh, IIENK), WCKYCCTBEHHBIE (AllE€TaTHOE BOJOKHO,
BHCKO032), CHHTETHYECKHUE (KaIPOH U JIABCAH).

IKCIEPUMEHTAJbHbIC METOAbI H3y4YeHHUs BeIeCTB H UX NPeBPalleHu i

Jlemoncmpayuu

O3HakomiieHHe C oOpa3llaMd MpPHUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, ILIAacTMAacc,
Kay4yKOB.

11 kaace. OBIHASA 1 HEOPTAHNYECKASA XUMUA

Paszgea 1. Teopernueckue 0CHOBbI XUMUH

Tema 1.1 Crpoenue atomoB. Ilepuoauyeckmii 3axkon u I[lepumoamyeckasi cucrema
xuMuiecknx 3ieMenToB /. U. MenjaeseeBa

XuMuyeckuit siemMeHT. AToM. Sapo aToMa, H30TONBL. JJNEKTpPOHHas 00O0IO0YKa.
DHepreTHyeckre ypoOBHH, MOAYPOBHU. ATOMHBIE OpOHTanH, s-, P-, d-anementsl. OcoOOEHHOCTH
pacrpesieieHusl JIEKTPOHOB MO OpOUTaIsiM B aroMax 3JEMEHTOB MEPBBIX UYETHIPEX MEPUOJIOB.
DneKTpOoHHAas: KOH(QUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u  Ilepuogmueckas cucremMa  XMMUYECKUX — DJIEMEHTOB
I 1 MenneneeBa. CBsizb nepuoauveckoro 3akoHa u Ilepuoanueckoll CHCTEMbl XMMHUYECKUX
anemeHnToB J| U MeHnneneeBa ¢ COBPEMEHHON Teopuel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB
0 TPYIIIaM U iepruoaaM. 3HaYEHUE MEPUOIMYECKOT0 3aKOHA B Pa3BUTHUU HAYKH.

Crpoenue BemiecTBa. XHMHYECKasi CBsI3b. BuIbl XHUMHYECKON CBs3U (KOBaJ€HTHas
HEMOoJISIpHAsl U TOJISIPHAs, WMOHHAs, MeTajuimueckas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOMN
XUMHUYECKON CBsi3u (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN). Bomopoanas cBs3b. BaleHTHOCTS.
DNEeKTpoOTpULIATeNbHOCTh. CTeneHb OKucieHus. IOHbI: KATUOHBI U AHUOHBI.

IKcnepUMeHTaIbHbIE MeTO/Abl U3yYeHH sl BelleCTB U UX NMpeBpaleHn i



Jlemoncmpayuu

Bunbt Tabmun «Ilepuonnueckas cucrema xumudeckux sneMmentos J[.1. MenneneeBay.

Tema 1.2 Ctpoenne BemecTsa. MHOrooopasue BemecTs

BemectBa MOJEKYJIAPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMsSI. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUIBl KPUCTAUIMYECKMX PEIIETOK. 3aBUCHMOCTb CBOWCTBAa BELIECTB OT THIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue 0 nucnepcHbIX cucteMax. VICTHHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas A0
BEILECTBA B pacCTBOPE.

Knaccudukanus Heoprannueckux coeauHenuii. HomeHknatypa HeopraHM4ecKux BEIIeCTB.
I'eneTndeckas CBA3b HEOPraHUYECKHUX BEIECTB, IPUHAUICIKAUX K PA3ITMYHBIM KJIACCAM.

JKCIepUMEHTAJIbHbIE METOAbI H3yYeHHs BeleCTB M UX NpeBpalleHuil

Llemoncmpayuu

Mogenu KpUCTAIIINYECKUX PEIETOK.

Buviuucnenus

-pacyeTsl ¢ UCMOJIb30BAHUEM MOHATHS «MACCOBAsI 10J151 PACTBOPEHHOTO BEILIECTBAY.

Tema 1.3 XumMudeckue peaxkuuu

Xumuyeckass peakuus. Kiaccupukanuss XUMHYECKHX pEaKIUil B HEOPTaHUYECKOW U
OpraHMYECKON XUMHH. 3aKOH COXPAaHEHHUS MACChl BELIECTB; 3aKOH COXPAHEHUS M IPEBPAILCHUS
DHEPIUH.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pPa3NUYHBIX (akTopoB. OOpaTUMbE peaKIUuu
Xumnueckoe paBHoBecrue @DakTOpbl, BIMAKOLNIME HAa COCTOSHUE XHMHYECKOTO PaBHOBECHS.
[Tpunuwmn Jle I[Mlarense.

OnekTponauTnueckas auccouuanus. CunpHble W cialble 37eKTpodauThl. Cpena BOAHBIX
pacTBOPOB BEIIECTB: KUcCTasi, HelTpanbHas, menounas. [lonsatue o Bomopoanom mnokasarene (pH)
pactBopa. Peakiuu nonHoro oomeHa. I 'uaponn3 HeOpraHu4eckux U OPraHMYECKUX BEIIECTB.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loHsTre 00 »3ieKTponu3e paciijiaBoB U
pacTtBOpoOB coJieid. [IpumMeHeHne ek TpoIn3a.

JKCIepUMEHTAJIbHbIE MeTO/IbI H3y4YeHHUs BellleCTB M UX NpeBpalleHui

Jlemoncmpayuu

Ilepnonnueckas cucrema xummieckux 3ineMeHToB .M. Menneneesa.

Mopenu KpUCTaIUNIMYECKUX PELIETOK.

Pa3nosxeHne nepokcua BOJOpOia B IPUCYTCTBUH KaTaJIn3aTopa.

JlabopamopHwvie pabomoi

[TpoBenenue peaxiuii HOHHOro OOMeHa.

Omnpenenenue cpesibl paCTBOPOB BEIIECTB ¢ IOMOIIbIO YHUBEPCAIIBHOTO MHAUKATOPA.

IIpaxmuueckue pabomul

[TpakTnueckass padora Ne 1. BnusiHue paznuysbIX (akTOPOB Ha CKOPOCTb XUMHUYECKON
peakuuu.

Buviuucnenus

—pacueTsl C UCOJIb30BaHUEM MOHITHS «MACCOBasi A0JS PACTBOPEHHOIO BEIIECTBA;

—Ppacy€Thl IO YPaBHEHUSAM XMMHUYECKUX PEAKIIHMHA, B TOM YHCIIE TEPMOXUMHUUYECKUE PACUETHI.

Paszgen 2. Heopranuueckast Xumusi

Tema 2.1 Metajuibl

Meramisr [lonoxxenne metaioB B Ilepuonnueckold cucTeMe XUMHUYECKHX 3JIEMEHTOB
. . Menneneena.



OCOOCHHOCTH CTPOECHUS IJICKTPOHHBIX 000J0YeK aTOMOB MeTayioB. OO0mue (u3nvecKkue
cBoiicTBa MeTauioB. CIUIaBbl METAJIIIOB. DJIEKTPOXUMHUYECKUH psijl HAIIPSHDKEHUH METaJIJIOB.
XUMHUYECKUE CBOMCTBA BaXHEHIIMX MeETAUIOB (HATpWM, Kalluid, KajablWW, MarHui,
QIIOMUHUHM, IHMHK, XpOM, J>Xele30, Melnb) M uX coenuHeHwid. OOmme crnocoObl MOIydeHUs
metauioB. Mertaiutyprusi. Kopposust metamnoB. CriocoObl 3amuThl OT Koppo3uu. [IpumeneHue
METAJIJIOB B OBITY U TEXHHKE.
JKcNepUMEHTAJIbHbIE METO/IbI U3y4YeHUs BelllecTB U UX NMpeBpalleH il
Jlemoncmpayuu
Komnexkuunsa «MeTajusl U CILIaBbI».
Jlabopamopnvie onvimol
BzaumopeiicTBue ruApoKCua aTFOMUHUA C pACTBOPAMH KHUCIIOT U IIEJI0YEH.
KauecTBeHHbBIE peaKIMi Ha KATHOHBI METAJIJIOB.
Ilpakxmuueckue pabomul
[TpakTrueckas paborta Ne2. Pemenue skcnepuMeHTAIbHBIX 33a4 10 TeMe «MeTab».
Boruucnenus
-pacuétbl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUU, €CJIA OJTHO U3
BEIIIECTB JIJaHO B BHJIE PACTBOPA C ONpeAeNEHHON MacCOBOM J0JIEi pacCTBOPEHHOTO BEILIECTBA.
Tema 2.2 HemeTtaslibl
Hewmerannel. [Tonoxxenne HemetamioB B [lepuoauueckoi cucteMe XMMUYECKUX AJIEMEHTOB
JI U MenneneeBa u ocoOeHHOCTH CTpoeHMs] aTOMOB. (PDu3MuUecKHe CBOWCTBA HEMETAJUIOB.
AnnoTpornusi HEMETaUIOB (Ha MpUMeEpe KUCIopoJa, cephl, ¢ochopa u yriepoaa). XuMHUIECKHE
CBOICTBa Ba)XKHEUIINX HEMETANIOB (TaJOreHOB, cephl, a30Ta, ¢ocdopa, yriepojaa U KpeMHUs) U
UX COeIMHEHUH (OKCHUIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHHI).
[IpumeHeHne BaKHEHIIINX HEMETAJJIOB ¥ UX COCTUHEHHH.
JKCNepUMEHTAIbHbIE METO/IbI H3yYeHHUs BellleCTB U X MpeBpalleHui
Jlemoncmpayuu
OO0pa3iibl HEMETAIIIOB.
B3anmopeiicTBre Meu ¢ a30THOM KUCIIOTOW Pa3IMYHON KOHIICHTPALIMH.
Jlabopamopnvie onvimol
KauecTBeHHbIE peaKIi Ha aHUOHBI M KATHOH aMMOHHUS.
Ipaxmuuyeckue pabomul
[Tpaktuyeckas pabora Ne3. Pemienue skcriepuMeHTaIbHBIX 33a4 1o TeMe «Hemetamiby.
Boruucnenus
—pacy€Tbl Macchl BeElECTBAa WJIH 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJIHOTO U3 YUACTBYIOLIUX B PEAKLMHU BEIECTB;
—pacu€rbl Macchl (00BbEMa, KOMMYECTBA BEILIECTBA) MPOAYKTOB DPEAKIUH, €CIU OJHO U3
BEIIECTB UMEET IPUMECH;
—pacuétbl mMacchl (00BEMa, KOJTWYECTBA BEIIECTBA) MPOJYKTa PEaKIUH, €CIW OJHO U3
BEILIECTB JaHO B BUJE PACTBOPA C ONPEAEIEHHON MAaCCOBOM JT0JIEH PAaCTBOPEHHOTO BEIIECTBA.
Pazgea 3. Xumus u :Ku3Hb
Posib xumuu B oOecriedeHnr KOJIOTHYECKOM, SJHEpreTUYecKor M MUIIEeBOM Oe30MacHOCTH,
pa3BUTHUN MEIUIIMHEIL.
[ToHsATHE O HAYYHBIX METOJIaX MO3HAHUS BEIECTB U XMMUYECKUX PEaKIHii.
[TpencraBnenust 00 OOIMIMX HAYYHBIX MPUHIIUIIAX MPOMBIIUIEHHOTO MOJYYSHUS BAKHEUIITUX

BEIIIECTB.



YenoBek B MHUpE BEUIECTB M MaTEPHAIOB: Ba)XHEHUIIME CTPOUTEIbHBIE MAaTEpUAbI,
KOHCTPYKLIMOHHBIE MaTE€pHallbl, KPAaCKH, CTEKJO, KEepaMHKa, MaTepuaibl i1 3JIEKTPOHUKH,
HaHOMaTepHaJlbl, OpPraHM4YEeCKUE U MUHEPAJIbHBIE y100pEHUS.

XvMHS M 3/10pOBbE UEJIOBEKa: IIpaBWJIa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIPENApaToB;
npaBuiia 6€30MacHOr0 MCIIOJIb30BAaHMS IIPETIapaToB OBITOBOW XMMUU B MTOBCETHEBHOMN JKHU3HU.

3. [Ilnanupyemble pe3yabTaThbl 0CBOEHHA Y4eOHOro npeamera « XUMHUsDH> Ha
YPOBHe cpeHero o0ero o0pa3oBaHus

JIMUHOCTHBIE PE3YJIBTATHBI

B cooTBeTcTBHU C CUCTCMHO-ACATCIbHOCTHBIM IOAXOJ0M B CTPYKTYPC JIMYHOCTHBIX
pPe3yJIbTaTOB OCBOCHMSI MPeAMETa «XHUMHs Ha YPOBHE CPEeTHEro 00IIero 00pa3oBaHUsI BBIICICHBI
CIIC/TYIOIIIE COCTABIISIFOIIUE:

—O0CO3HaHUE OOYYArOIIUMUCA POCCHUICKON TPaKJAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTSIBHOCTH M CAMOOIIPE/ICIICHHIO;

—HaJIMYMe MOTHBAIIUU K O0YYCHUIO;

—IICJICHAINIPABIICHHOE PA3BUTUE BHYTPEHHHUX YOCIKICHHH JTMYHOCTH HA OCHOBE KIIFOUEBBIX
IICHHOCTEW ¥ HCTOPUYCCKUX TPATUIIMKA 0a30BOI HAYKH XHMUHU;

—TOTOBHOCTh U CIIOCOOHOCTh OOY4YAIOIIMXCS PYKOBOJCTBOBATHCS B CBOCH JIEATCIHLHOCTH
IICHHOCTHO-CMBICJIOBBIMH ~ yCTAHOBKAMH, TMPHCYIIUMHU LEJIOCTHOH CHUCTEME XHUMHUYECKOTrO
o0pa3zoBaHus;

—HaJIM4UC IIPaBOCO3HAHUA SKOJIOTHYECKOU KYyJIbTYpPbl H CHOCO6HOCTI/I CTaBUTh ILICIIN U
CTPOUTH )KU3HECHHBIC TIAHBI.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHHS MPEIMETA «XUMUS OTPAKAIOT CHOPMUPOBAHHOCTH
OTIbITA TIO3HABATEIILHOM U MPAKTHYECKOM JESITEIbHOCTH 00yJarOIIUXCS M0 PeaTn3alliy IPUHATHIX
B 00II[eCTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1. zparicoanckozo éocnumanus:

—OCO3HaHHS OOYUYAIOIMMHUCS CBOUX KOHCTHTYIMOHHBIX TPaB M O0SM3aHHOCTEH, YBaKCHHUS K
3aKOHY U TIPaBOMOPSIIKY;

—HOpEACTABJICHUA O COOHAJIBHBIX HOpMAax MW IMpaBUIaX MEKINMYHOCTHBIX OTHONIEHUN B
KOJUIEKTHUBE;

—COBMECTHOI TBOPUYECKOH JEeATENbHOCTH MpPH CO3JaHUM YYEOHBIX IMPOEKTOB, PELICHUH
y4eOHBIX U TO3HABATENBHBIX 33/1a4, BHITIOJTHEHHN XUMHYECKUX IKCIIEPHMEHTOB;

—CMOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI IpyTUX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2. RAaMPUOMUYECKO20 60CRUMANHUS:

—IEHHOCTHOTO OTHOIIEHHS K HMCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEYECTBEHHOU
XUMUH;

—YBa)KE€HUSI K MpOLIECCy TBOPYECTBA B OOJACTH TEOPHUHM U IMPAKTUYECKOTO NPUMEHEHHS
XUMHUH, OCO3HAHUS TOTO, YTO JIOCTH)KEHUS HAyKH €CTh Pe3yJbTaT JJIUTENbHBIX HaOI0JIEHUH,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U IPAKTHUKOB;

—UHTEpeca Y I[I03HABaTEIbHBIX MOTHUBOB B IIOJYyYEHUU U IIOCIEIYIOLIEM aHaIu3e
MH(}OpPMaLIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHONW XUMHUH;
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3. 0yxoeno-upaecm 6€HHO20 eocnumanus.

—HPaBCTBEHHOT'0 CO3HAHUS, STUYECKOTO MTOBEICHUS;

—CIOCOOHOCTH OIICHHBATh CUTYAIlUH, CBA3aHHBIC ¢ XUMUUYECKUMH SBJICHUSMHU, U IPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

—TOTOBHOCTM OLICHUBAaTh CBOE MOBEACHHWE M IIOCTYNKH CBOUX TOBAapUUIEH C MO3ULIMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ITUX NOCTYIIKOB;

4. hopmupoeanus Kynomypsl 300p0oeva:

—TIOHMMaHUsl I[IEHHOCTEH 3/JI0pOBOTO W 0€30macHOro ooOpasza >KU3HH; HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

—coOJro/IeHHsT TpaBriI 0€30I1MaCHOTO OOpAaIlleHUs] C BEIIECTBAaMU B OBITY, MOBCEIHEBHOM
J)KA3HU U B TPYJOBOU JAEATEIBHOCTH;

—TIOHUMaHUs [ICHHOCTH TPaBWJI WHAWBUIYAJIbHOTO M KOJUIGKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIMX 3J0POBBIO U KU3HHU JIIOCH;

—OCO3HaHUSl TOCJICACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YHNOTPEOJICHUS aJIKOTOJIS,
HapKOTHUKOB, KYpPEHHUS);

5. mpyooeozo eocnumanus:

—KOMMYHUKATHBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIENOBATENBCKOM  JEATEIHbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUJAX JESITEIBHOCTH;

—yCTaHOBKM Ha AaKTUBHOE YYacTH€ B pEUICHUM MPAKTUYECKUX 33Ja4 COLUAIbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IKOJIbI);

—MHTEepeca K MPAKTUYECKOMY M3Y4YeHHIO Mpodeccuil pa3iudHOTO poja, B TOM YHCIC Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

—yBa)XXEHUS K TPYLY, JIOIAM TpyAa U pe3ybTaTaM TPYAOBOU E€ATEIbHOCTH;

—TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYaIbHOW TpaeKTOPUH 00pa3oBaHUS,
Oynymiei mpodeccun U pearu3aiuid COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U OTPEOHOCTEH O0IIIeCTBa;

6. 9K0102UYECK020 60OCNUMAHUA:

—3KOJIOTUYECKH 11eJIeCO00Pa3HOr0 OTHOUICHHS K MPUPOE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

—TIOHUMAaHUs TI00aTBFHOTO XapaKkTepa SKOJOTUUYECKHUX MPOOJIeM, BIHSHUS SKOHOMUUYECKHUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

—0CO3HaHUsI HEOOXOJMMOCTH UCTOIB30BAHUS JAOCTIXKCHUN XMUMHHU ISl PEIICHHs] BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

—aKTUBHOIO HENpUATHS ACHCTBUM, MPUHOCAIIMX BpPEI OKPYXKAOUIEH MNPUPOAHON Cpere,
YMEHHUS TPOTHO3UPOBATh HEOJIATONPHUSATHBIE SKOJOTUYECKHE TMOCIEICTBUS TMPEATPUHUMACMBIX
JIEUCTBUI U NPEIOTBPAILIATh UX;

—HAJIMYUS Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, 3KOJOTHYECKON KYJIbTYPhl, OIMBITA
JIEATEIbHOCTH  DKOJIOTMYECKOM  HAMpPABIEHHOCTH, YMEHUS PYKOBOJACTBOBATHCA HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM M COIMANLHOM MPaKTUKE, CIOCOOHOCTH U YMEHHSI aKTHBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7. yeHHoCmu HaAYYHO020 NO3HAHUA:

—Cc(OPMHUPOBAHHOCTA MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKU;

—TIOHUMaHUs CrenuPuKd XUMUU KaK HayKH, OCO3HaHWsI €€ poiu B (opMUpOBaHUU
PaIMOHABPHOTO HAYYHOT'O MBIIUICHUS, CO3JJaHUHU IIEJIOCTHOTO MPEJCTaBICHUS 00 OKpYKaroleM
MHpE Kak O €JUHCTBE MPUPOABI M YEIIOBEKA, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH u
peIeHr IPOo0IeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

—yOeXIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JUISI COBPEMEHHOW IMBIIIM3AINH: B €€
TYMaHUCTUYECKOW HAMpPaBIEHHOCTH W BaXHOW POJNM B CO3JaHUHM HOBOW 0a3bl MaTepUalbHOMN
KYJbTYpbI, PEIIEHUN TI00aTBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHSI YE€TOBEYECTBA — CHIPHEBOH,
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DHEPreTHYECKON, NHUIIEBOH U OJKOJOTUYECKOW O€30MacHOCTH, B Pa3BUTHH MEAHIIUHEI,
o0ecrieueHnH yCIOBUHN YCIENTHOTO TPYyJa W IKOJIOTHYECKH KOMG(OPTHOW >KU3HU KaKIOTO 4JieHa
00I11eCTBA;

—€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH: IIOHMMaHHUS CYIIHOCTM METOJOB TO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJyYaeMbIe 3HAHHS IS
aHajgu3a W OOBSCHEHUs SBJICHUH OKPYKAIOIIETO MHpPa W MPOUCXOANIMX B HEM H3MECHCHHIA;
YMEHHSI JIeaTh 000CHOBAHHBIE 3aKIIOYCHHS HA OCHOBE HAYYHBIX ()aKTOB M UMEIOIIMXCS JAHHBIX C
LEJIbI0 TTOJTYYEHHUSI JOCTOBEPHBIX BHIBOJIOB;

—CTIOCOOHOCTH CaMOCTOSITEIILHO MCIOJIb30BAaTh XUMUYECKHE 3HAHUS JIJIsl PeIIeHUs mpolaemM
B PCAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

—HHTEpeca K NMO3HAHUIO U UCCIIEI0BATEIbCKOMN AEATEIbHOCTH;

—TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAaHUW 1O XUMHUU B COOTBETCTBUU C IKU3HEHHBIMU
NOTPEOHOCTSIMU;

—HMHTEpeca K 0COOEHHOCTSIM TPyJa B Pa3IudHbIX chepax mpodhecCHOHATBHON eATeTbHOCTH

METANPEJMETHBIE PE3YJIBTATDBI

OBnaseHre yHUBEPCATbHBIMU YYEOHBIMU MO3HABATENbHBIMU JICHCTBUSMU:

1. bazoevimu nozuueckumu oeiicmeuamu:

—CaMOCTOSITENTbHO (DOPMYNIHUPOBaTH U aKTyadU3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMmaTpuBarth;

—ONpeNeATh LEeJNN JAESITeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUM HUX JOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

—UCIOJIb30BaTh MPU OCBOEHUU 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHM M  yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE MOHITUS ISl OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBIICHUI;

—BBIOMPATh OCHOBAHUS U KPUTCPUU IS KJIACCH(PUKAIIUN BEIIECTB U XUMHUYCCKUX PEAKIIHN;

—yCTaHABJIMBATh PUYMHHO-CIICACTBEHHBIE CBSI3H MEXK]y H3Y4aeMbIMH SIBJICHUSIMU;

—CTPOUTH JIOTHYECKHE paCCyXIeHUsl (MHIYKTUBHBIC, JACAYKTHBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B PACCMATPUBACMBIX SIBICHUAX, (DOPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

—TIPUMEHSATh B MPOIECCE MO3HAHUS MCIOJb3yEeMble B XUMHUU CHMBOJIMYECKHE (3HAKOBHIE)
MOJIeJd, TIPe0o0Pa30BhIBATh MOJIEIbHBIC MPEICTABICHUS] — XUMHUYECKUN 3HAK (CUMBOJ) SJIEMEHTA,
xumMudeckass (opMmyna, ypaBHEHHE XUMHUYECKOW peaklMu — TpU PEUIeHHH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTHYECKUX 3aJ1ay, TPUMEHSATh Ha3BaHHBIC MOJICIIbHBIC MPEJCTaBICHUS JIJIst
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMUUYECKHUX PEAKIINN;

2. Bazosvimu uccnedosamenbcKumu 0eiicmeuamu:

—BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHUS BEIIECTB U XMMUYECKUX PEAKIUN;

—dopMynupoBaTh LE€AM U 33Ja4d  MCCIEJI0BaHUS, WCIOJb30BaTh IIOCTABIEHHBIE H
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHBIE BOIMPOCH B Kaue€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKIEHUII;

—BJAJCTh HABBIKAMHU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W TMPOBEJCHUS YUYCHHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 3a XOJOM IpOIecca, CaMOCTOSITEIILHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (QOopMynmHpoBaTh OOOOIIEHHUS W BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB HCCIEAOBAHUS, COCTABIATh OOOCHOBAHHBIM OTYET O MPOJEIaHHOMN
pabore;

—npuoOpeTaTh ONBIT YYEHUYECKOW MCCIIEOBATEIbCKON M MPOEKTHOM NeATeIbHOCTH,
MPOSIBJIATE CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MTO3HAHMUS;

3. Ilpuémamu pabomut c unpopmayuei:

—OpUEHTHPOBATHCS B PA3NIMUYHBIX HUCTOYHHMKAX HHPOpMau (HAy4YHO-TIOMYJspHAs
auTepaTypa XUMHYECKOTO COJIEpXaHHs, CIpaBOYHbIE MMOCOOus, pecypchl HHTepHeTa),
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AHATM3UPOBATH UHPOPMAITUIO PA3TMYHBIX BUIOB U OPM MPECTABICHHUS, KPUTUIECKH OIEHUBAThH
e€ TOCTOBEPHOCTh M HEMPOTUBOPECUHBOCTD;

—GhopMyIUpOBaTh 3alpOChl U MPUMEHATh PA3IMYHBIE METOJBI TPU IMOUCKE U OTOOpe
uHpOpMaIUU, HEOOXOMMOM IS BBIMIOJIHEHHS YI€OHBIX 33124 ONPEISIEHHOTO THIIA;

—TpUOOpETaTh OMBIT HCIOJIH30BAaHUS WH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH WU
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

—CaMOCTOSITEIIbHO BBIOMPATh ONTHMaIbHYIO (hOpMY MpeACTaBICHUsT WHPOPMAIUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H T II);

—HUCTOJB30BaTh HAYYHBIM S3BIK B KAadeCcTBE CpEACTBA Mpu paboTe ¢ XUMHYECKOH
uH(pOpMaIiel: TPUMEHATh MEXIPEAMETHbIE ((PU3NYEeCKHe U MaTeMAaTHUECKHE) 3HAKH U CUMBOJIBI,
dbopmyIibel, a0OpeBUATYpPbl, HOMEHKJIATYPY;

—HCTOJIB30BaTh U MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYCCKUE CPEICTBA HATIISTHOCTH.

Osnadenue yHugepcanbHbIMu KOMMYHUKAMUBHOIMU OCUICINGUAMU:

—3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOW TEMbI B XOJI€ TUAIOTa W/WIH JUCKYCCHH,
BBICKa3bIBaTh WJIeH, (OPMYIHPOBATH CBOM MPEAJIOKCHHUS OTHOCHTEIBHO  BBIMOJHCHHUS
MPEJI0KEHHOM 3a/1a4u;

—BBICTYIIAaTh C MPE3CHTAIlMCH pPE3yJIbTATOB IO3HABATEILHOW JIEATEIBHOCTH, MOJYyYCHHBIX
CaMOCTOSITCILHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIIPH  BBHINIOJHCHHH XHUMHYECKOTO
IKCIIEPUMEHTA, TPAKTUYECKOW pabOThl 1O WCCICAOBAaHUIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peaym3anyy  y9eOHOTO TPOEKTa W (POPMYIUPOBATH BBIBOABI IO pPe3yjbTaTaM IMPOBEACHHBIX
UCCIICIOBAHMI ITyTEM COTJIACOBAHHUSI ITO3UIIHIA B X0/1€ 00CYKICHUS 1 0OMEHA MHCHUSIMH.

Osnadenue yHugepcanbHbIMU pezyiamueHbIMU 0CUCHEUAMU:

—CaMOCTOSITEJIbHO TUIAHHUPOBATh W OCYIICCTBIISATH CBOK TO3HABATEIBLHYIO ESTEIBHOCTD,
ompenenss e€ Meau W 3aJavd, KOHTPOJHUPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATH
npejyiaraeMblii aJlTOPUTM JICHCTBUN TP BBIMOJHCHUH YYEOHBIX M HCCIEIOBATCIbCKUX 3a71ad,
BbIOUpaTh Hanbolee I(H(HEKTUBHBINA CIOCO0 UX PEIICHHs ¢ YUETOM IMOJyYEHHs] HOBBIX 3HAHHM O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSX;

—OCYIICCTBIISTh CaMOKOHTPOJIb CBOCW JICATEIBHOCTH HA OCHOBE caMmoOaHallu3a |
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpeameTHBIC pE3yIbTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHUs OTPaKaroT:

c(hOpMHUPOBAHHOCTD MPEICTABICHUM: 0 XMMHUYECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpPA, POJIU XMUMHUU B MO3HAHUH SIBIICHUM TPUPOJBI, B (POPMUPOBAHUU MBIIIUICHUS H
KYyJIbTYpbl JUYHOCTH, €€ (YHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOW Ui peleHUs
MPAKTUYECKUX 3a/ad W SKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
IIPUPOJHOM Cpelie;

BJIAJICHUE CHUCTEMOM XMMHMUYECKUX 3HAHUM, KOTOpash BKIIOYAET: OCHOBOIIOJAraroIIUe
MOHATUS (XUMUUYECKHUI DJIIEMEHT, aTOM, DJIEKTPOHHAs 000JI0OYKa aToMa, MOJIEKYJia, BaJIECHTHOCTD,
AIEKTPOOTPHUIATEIIPHOCTh, XWMUYECKasi CBsA3b, CTPYKTypHas Qopmyina (pa3BépHyTas U
COKpaléHHasl), MOJjb, MOJIIpHasT Macca, MOJIAPHBIM  O0BEM,  YIJIEPOAHBIA  CKEleT,
dyHKIMOHATBHAA TPYINa, PaJuKail, W30MEpHs, H30MEpPhI, TOMOJOTUYECKHH ps, TOMOJOTH,
YIJIEBOAOPOABI, KACIOPOA- U a30TCOAEPKAIIUE COEAUHEHHS, MOHOMED, IOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSAMHEHHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHHUSI OPTaHMYECKUX
BemectB A M byTiepoBa, 3aKOH COXpaHEHHMS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHM SI3bIK XHMHH; MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE IOHUMAHMS
MPUYMHHOCTH M CUCTEMHOCTH XHMHUUYECKHX SIBJICHUH, (DAKTOIIOTHYECKUE CBEJIEHUS O CBOMCTBAX,
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cocTaBe, MOJIYyYeHUH U 0€30MacHOM HCIOJIb30BAaHUU BaKHEUIINX OPraHMYECKUX BEIECTB B OBITY
Y TIPaKTUYECKOM 1€ATENBHOCTH YEI0BEKA,

c(OPMHPOBAHHOCTh YMEHHI BBISABISATH XapaKTEpHbIC MPU3HAKU TOHSATHH, YCTaHABIMBATH
UX B3aMMOCBS3b, UCII0JI30BATh COOTBETCTBYIOLINE MOHATUS IIPU ONKMCAHUHU COCTAaBa, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(OPMUPOBAHHOCTh YMEHHH HCHOJIb30BaTh XUMHUYECKYI0 CHMBOJHKY JI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAEHHOW ) POPMYIT OpPraHMYECKUX BEUIECTB U
YpaBHEHUN XMMHUYECKUX pEaKUUi; U3roTaBIMBaTh MOJEINA MOJIEKYJI OpPraHMYeCKUX BELIECTB IS
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS,

c(OPMHPOBAHHOCTh  yMEHUH yCTaHaBIUBaTh IIPUHAJUIEKHOCTh  U3YUYEHHBIX
OpPraHMYECKHUX BEIIECTB M0 HUX COCTAaBy W CTPOSHHUIO K ONpeeNéHHOMY Kiaccy/rpyrie
coeIMHEHUH (YIIeBOA0PObl, KUCIOPO- U a30TCOAEPIKAIINE COETUHEHNS], BHICOKOMOJIEKYJIISIPHbBIE
COCIMHEHMS); JlaBaThb MM Ha3BaHus 1o cucrematuyeckod Homenkinarype (IUPAC), a rtaxxe
NPUBOJIUTH TPUBHAJIbHBIE HA3BaHUS OTIEIbHBIX OPraHMUYECKUX BELIECTB (ITHIICH, MPOIMJIIEH,
aleTUIICH, STWICHIVIMKOJb, TIHLEpHH, ¢eHon, (opManbAerui, aleTaabIerul, MYypaBbHHAS
KHUCIIOTA, YKCYCHasi KHUCIIOTa, OJIEMHOBAas KHUCIIOTAa, CTEapUHOBAs KHUCIOTa, TIIOKO03a, (pyKTo3a,
Kpaxmal, [eJUTI0I03a, TITUIUH);

c(OPMHPOBAHHOCTH YMEHUS OMNpPEIENATh BHUAbI XUMHUYECKOW CBS3M B OPTaHUYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHUSI MPUMEHSTH IIOJOKEHUS TEOPUU CTPOCHUS OPTaHUYECKHX
BeuiectB A M bytnepoBa ains 0ObsICHEHMSI 3aBUCHUMOCTH CBOICTB BEILLECTB OT HMX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh yYMEHHUH XapaKTEpHU30BaTh COCTaB, CTpoeHHE, GUIUYECKUE U
XUMHUYECKHE CBOWCTBA TUIUYHBIX MPEICTaBUTENCH Pa3IMUHBIX KJIACCOB OPTaHMYECKUX BEIIECTB
(MeraH, 3TaH, OTWIEH, NPONWIEH, aneTuieH, OyramueH-1,3, merunbyraauen-1,3, OeHzodn,
METaHOJ, ATAHOJ, STUJICHTIUKONb, TIUIEpUH, (DEHOI, aleTanbJeruja, MypaBbUHAs U YKCyCHas
KHUCJIOTBI, TJIIOKO3a, Kpaxmall, LeJUII0JI03a, AaMHHOYKCYCHas KHUCIOTa); WILIIOCTPUPOBATh
TEHETUYECKYIO CBSA3b MEXJIYy HUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHYECKHX pEakIud ¢
MCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJI;

cOPMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb MCTOYHHMKH YIJIEBOJOPOJHOTO  ChIPbS
(He(Th, MPUPOAHBIA Tra3, Yroib), CIOCOOBl UX MepepabOTKH M NPAKTUYECKOE INPHUMEHEHHE
IPOJYKTOB NEPepadOTKH;

c(OPMHPOBAHHOCTh YMEHHUI TMPOBOAUTH BBIYMCICHHUA MO XMMHUYECKHM YpaBHEHHUSM
(Macchl, 00bE€Ma, KOJTMYECTBA MCXOJHOTO BEIIECTBA MIIM IPOAYKTa pEaKkIMK 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB MM IIPOYKTOB PEaKIUN);

c(hOpMUPOBAHHOCTh YMEHHUM BJIQJE€Th CUCTEMOW 3HAHUM 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUS, WCIOJIb3YeMbIX B XHMMHMHM MpU H3YYEHMM BEIIECTB U XHUMHUYECKUX SBIICHUN
(HabnrofeHue, U3MEpPEHUe, OSKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJISl IPUHSTUS PEIIEHU B KOHKPETHBIX KU3HEHHBIX CUTYaIMsIX, CBSI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHUHN COOJIIOJIAaTh MpaBUia MOJIH30BAHUS XMMHUYECKOH MOCYIOW U
71a0opaTOpHBIM 000pYyIOBaHHUEM, a TAKXKe MPaBUiIa OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUU

C MHCTPYKIUSIMHU 10 BBIMOJTHEHUIO TAOOPATOPHBIX XUMHUUECKHUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHH IJIaHUPOBaTh U BBINOJIHATH XUMHUYECKHM HSKCIIEPUMEHT
(mpeBpallleHusi OpraHMYECKUX BELIECTB MPU HArpeBaHUU, MOJYYEHHE STUIIEHA U W3Y4YEHHUE €ro
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CBOMCTB, KQUeCTBEHHBIC PEAKIIMH OPTaHMYECKHUX BEIECTB, ICHATYpaIus OCJIKOB IPU HarpeBaHUU,
[[BETHBIC PEAKIIUU OEIKOB) B COOTBETCTBUH C MPABUIAMH TEXHUKH O€30MMaCHOCTH MIPH OOpAICHUH
C BeIIeCTBAMH W JAaO0OPATOPHBEIM O00OPYAOBAaHHUEM, MPEACTABIATh PE3yIbTAaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3allMCH YPaBHEHHWH COOTBETCTBYIOIIMX PEAKIUil U (HOpMYITHpPOBATH
BBIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHUMHYECKYI0 HWH(OOpMAIIUIO,
oJy4aeMyro U3 pasubix nctounnkos (CMU, Uutepuer u mp.);

c(hOpMHUPOBAHHOCTh YMEHUW COOJI0IaTh IpaBUia AKOJIOTUYECKH I1eJIeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYAOBOH JEATEIBHOCTH B ILEIAX COXPAHEHHS CBOETO 370pPOBbI U
OKpYKaroIllle MPUPOJHOM CpEdbl; OCO3HABATH OIMACHOCTh BO3JCHUCTBUSA HA KUBBIE OPraHU3MBbI
ONpEACNEHHBIX OPraHMYECKUX BELIECTB, NOHMMAass cwmblici mnokaszarens IIJK, noscHats Ha
npuMepax CIocoObl YMEHBINECHUS U TPEJOTBPAIICHHUS WX BPETHOTO BO3JCHCTBUS HAa OPraHHU3M
YeJIOBEKa,

JUIsT 00YYaroNUXCsl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0pPOBbS: YMEHHE INPUMEHATH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUISL CJETIBIX U Ca00BUISIINX OOYYAIOIIUXCS: YMEHUE UCIONIb30BaTh peabeHO TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nis 3anucu Xumudeckux GopMyiL.

11 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «O0Ias 1 HeopraHuyeckasi XUMHUs OTPaXKaroT:

c(hOPMHUPOBAHHOCTH MPECTABICHUN: O XUMUYECKON COCTABJISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa, POJIM XMMHH B TIO3HAHWH SIBJICHUW TPHPOJBI, B ()OPMHUPOBAHUU MBIIIICHUS H
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMON JId PEIICHUS
MPAKTUYECKUX 3a/lad U OSKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOAHON Ccpelie;

BJIAJICHUE CHUCTEMOM XHWMHYECKMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroiue
HOHATUS (XMMUYECKHUH 3JIEMEHT, aTOM, M30TOII, S-, P-, d-3JIeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI OO0BEM, BaJE€HTHOCTh, DJIEKTPOOTPUIIATEITLHOCTh, CTENEHb
OKHUCTICHUS, XUMHUYECKas CBsI3b (KOBAJIEHTHAs, MOHHAsS, METAJNIMYECKasi, BOJIOPOIHAs),

KPUCTAJUIMYECKasi PEIIETKA, THUIIbl XMUMWUYECKUX pEAKIH, PacTBOp, JJIEKTPOJMUTHI, HE-
ANEKTPOJUTHI, JJIEKTPOJIUTHYECKAs JTUCCOUMAIMSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaKINK, XMMHUUECKOe PAaBHOBECHE; TEOPHH U 3aKOHBI (TEOPUS DIEKTPOTUTHUECKON
auccoumranuu, nepuogudyeckuil 3akoH | M MenneneeBa, 3akOH COXpaHEHHs] MacChl BELIECTB,
3aKOH COXpPaHEHUS W MPEBPALIECHUS SHEPTrUU MPH XUMHUYECKUX PEaKIMAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM S3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIekKALIME B OCHOBE MOHUMAaHMUS
MPUYMHHOCTH M CUCTEMHOCTH XHMUYECKHX SIBJICHUH, (DAKTOJOTHYECKHE CBEICHHSI O CBOMCTBAX,
COCTaBe, MOJYyYeHUH W OE€30MacHOM HCIOJIh30BAHMH BAXKHEUIINX HEOPTaHMYECKUX BEIIECTB B
OBITY ¥ TIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEpHBIC MPU3HAKU TOHSTHM, YCTaHABIUBATH
MX B3aMMOCBSI3b, MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHUS NP OMUCAHUHM HEOPraHUYECKUX
BEILIECTB U UX MPEBPALLICHUN;

c(hOpPMUPOBAHHOCTh YMEHHI HCIOIH30BaTh XMUMHUYECKYI0 CHMBOJHUKY IS COCTaBJICHHUS
dbopMyn BeHIECTB W YpaBHEHUH XUMHYECKHX pEaKIHi,; CHUCTEMATHUECKYI0 HOMEHKIATypy
(IUPAC) u TpuBManbHbIE Ha3BaHUS OTAETHHBIX HEOPTaHWYECKUX BeEIIeCTB (yrapHbIi Tas,
YIJIEKMCIIBIN Ta3, aMMHUaK, TallleHas U3BeCTh, HETallIéHas H3BECTh, TUThEBas COJa, TUPUT U JP.);
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c(OpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COCIUHEHHUSAX PA3IMYHOIO COCTaBa; BUJ XMMHYECKOUN CBS3U (KOBaJE€HTHAsl, HOHHAS,
MeTaJuIMuecKasi, BOJAOPOAHAs) B COCAMHEHUSX; TUIl KPUCTALUIMYECKOM PEMIETKH KOHKPETHOTO
BEILIECTBA (aTOMHAsl, MOJICKYJISIpHAs, WOHHAs, METAJUIMYECKas); XapakKTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHWUYECKUX COCAMHEHUI;

c(OpPMUPOBAHHOCTh YMEHUH yCTaHaBJIMBAaTh NPUHAAJIEKHOCTh HEOPraHUYECKHUX
BEIIECTB M0 MX COCTaBYy K OIpenelEHHOMY KJacCy/Tpylie CoeIuHEHUN (IPOCThie BEleCTBA —
MeTaJIJIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBAHUS, KUCIOThI, aM(OTEpHBIE THAPOKCHIBI, COJIN);

chOpPMUPOBAHHOCTH ~ YMEHHH  pacKpbhlBaThb  CMBICI  I[EPHUOJUYECKOTO0  3aKOHa
A. W. MengeneeBa M JEMOHCTPUPOBATH €r0 CHUCTEMATH3UPYIOMIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

chOPMUPOBAHHOCTh ~ YMEHHH  XapaKTepU30BaTh  dJJCKTPOHHOE CTPOCHHUE  aTOMOB
XUMUYECKUX 3ieMeHTOB 1—4 mnepuoaoB llepuoguyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
J.U. MenneneeBa, UCHONB3Ys MOHITUS «S-, P-, d-3JEKTPOHHBIC OpPOUTAINY», «IHEPreTHUCCKHE
YPOBHU»; OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XUMHYECKHX OJJIEMEHTOB U HX
COEIMHEHUH 1o nepuoaam u rpymnmnam [lepuoanueckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB

. . Menaeneena;

c(hOPMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE XUMHUIECCKHE CBOMCTBA
HEOPTraHWYECKHX BEIIECTB Pa3JIMYHBIX KJIACCOB; MOATBEPKJATh CYIIECTBOBAHHE T'€HETUYECKOU
CBSI3M MEX]ly HEOPraHMYECKHMMHU BEIIECTBAMH C TOMOIIBI0 YpPAaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUN;

c(OpMUPOBAHHOCTh YMEHHUS KIacCU(PUIUPOBATh XUMHUYECKHE PEAKLUU MO Pa3IUYHBIM

npu3HaKaM (YUCIy M COCTaBy pearupyrollux BElIeCTB, TeIIoBoMy 3(QeKkTy peaxuuwu,
M3MEHEHUIO CTENIEHEH OKUCICHHS 3JIEMEHTOB, 00PaTUMOCTH PEaKIUU, YIaCTHIO KaTallu3aTopa);

c(hOpPMUPOBAHHOCTh YMEHHI COCTaBIIATH YpaBHEHUS  PEaKUHUWd pa3jIuvHbIX THUIIOB;
MOJIHBIE U COKpAlll€HHBIE ypaBHEHUS pEaKlIHi HOHHOTO OOMEHa, Y4YWThIBas YCIOBUS, IPHU
KOTOPBIX 3TU PEAKIIMH UIYT JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHH TIPOBOJIUTH PEAKIMH, TOATBEPKIAIONINE KaueCTBECHHBIM
COCTaB pa3lIMYHBIX HEOPraHMYECKUX BEIECTB, pACMO3HABATh OMNBITHBIM TYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTaBJICHHUSI SJIEKTPOHHOTO OaaHca ATHX PEeaKIIHii;

c(hOpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKkiuu OT
pa3iauuHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XHMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bo3aeiictBus (npuniw Jle [atense);

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh XUMHUECKHUE MPOIIECCHI, JISKAITUE B OCHOBE
MPOMBIIIUICHHOTO TIOJIYYeHHUS CEpPHOM KHCIIOThI, aMMHaka, a Takke CPOPMHUPOBAHHOCTH
MPEACTABICHU 00 OOIMX HAyYHBIX MPUHIMIIAX W DKOJOTHYECKUX MpoOIeMax XUMHUYECKOTO
MIPOU3BOICTBA;

chOpPMUPOBAHHOCTh YMEHUH TPOBOJUTH BBIUMCICHHUS C HCIOJIB30BAHUEM TMOHSITHS
«MaccoBasi JOJS BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKUX
pEaKIusiX, MacChl BEIIeCTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIHUYECTBY BEIIECTBA, MAcCe UITU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIUU BEIIECTB, TEIJIOBOTO 3 (deKTa peaKkiuu Ha OCHOBE
3aKOHOB COXPaHEHHS MACChI BEIIECTB, MPEBPAIEHUS U COXPAHECHUSI SHEPTHH;
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c(hOpMUPOBAHHOCTh YMEHHI COOJIONATh TMpaBWJIa MOJB30BaHUS XUMUYECKOW IMOCYAO0N U
71a00paTOpHBIM 000pYIOBaHHUEM, a TaK)Ke MpaBUiIa OOPAIIEHUS C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBHINOJHATH XUMHUYECKUH HSKCHEPUMEHT
(paznokeHue nepokcuaa BoJOpoia B IPUCYTCTBUH KaTaJln3aTopa, ONpPEesIEHUE Cpebl paCTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO UHJIMKATOPA, BIUSHNE PA3UYHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peaklMd, peaklUud HOHHOro oOMEeHa, KaueCTBEHHBbIE peakluu Ha cyibdar-,
KapOOHAT- W XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHS; pEIICHHE SKCHEPUMEHTAIbHBIX 3a/ad [0
temaMm «Metamiel» U «Hemeramib») B COOTBETCTBUU C MPaBUIaMH TEXHUKU O€30MaCHOCTH MPU
oOpalieHny ¢ BeLIeCTBAMU U JIAOOPAaTOPHBIM O00OpPYJOBAHUEM, NPEACTABIATH PE3yJIbTaThl
XMMHYECKOTO  JKCIIepUMEHTa B (opMe 3alucCH ypaBHEHHH COOTBETCTBYIOIIMX pEAaKUUH U
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH(POPMALHIO,
oJy4aeMyro u3 pasubix nctounnkos (CMU, Uutepuer u ap.);

chOpPMUPOBAHHOCTh YMEHHI COOMIOaTh MpaBuiIa HKOJOTHMYECKHU I€IecO00pa3HOro
MOBeeHUs B OBITY M TPYAOBOH [EATEIHHOCTH B LEISX COXPAHEHUS CBOETO 3JI0POBbS H
OKpYXKarolled MPUPOTHOM Cpelbl; OCO3HABATH OMACHOCTHh BO3JCHCTBHS HAa JKUBBIE OPTaHU3MBI
OTIpeNIeIEHHBIX BEIIeCTB, MOHMMas cMbich mokasarens [1JIK, mosicHATh Ha mpuMepax CrocoObI
YMEHbILEHUS U IPEJOTBPAIIECHUS X BPEIHOTO BO3IEHCTBUS HA OPTaHU3M YEJIOBEKA.

17



4. TemaTn4eckoe NJIAHMPOBAHHE 10 MPeAMeETY « XHUMHI»

Ne Paznienbr nporpaMmmabl KonmuectBo | Ma(OpManms 06 3IeKTPOHHBIX Y4eOHO-METOUIECKIX
/o 4acoB 10 Martepuantax, KOTOpble MOXKHO HCIIONIb30BaTh IIPU
pabouei WU3YYCHUU KaXKOU TEMbI
porpaMmme
10 xmace

Pa3nen 1. Teoperuueckue 0CHOBBI OpraHuveckoi xumuu (3 )

1.1 | IIpeamer opraHn9ecKoit 3 https://infourok.ru
xumun. Teopus https://znanio.ru
CTPOCHUS OPraHMYECKUX
COEIMHEHUH

Pasnen 2. YraeBogopoabl (16 1)

2.1 | IlpenenbHbie 2 https://infourok.ru
YTJIEBOJOPOJIBI - AITKAHBI https://znanio.ru

2.2 | HenpenenbHble 6 https://infourok.ru
YTJICBOJIOPOJIBL: AJTKEHBI, https://znanio.ru
aJIKaIMCHBbI, aJTKUHBI

2.3 | Apomaruieckue 4 https://infourok.ru
YTIJIEBOJIOPOIBI https://znanio.ru

2.5 | TlpupoHbie HCTOUHUKH 2 https://infourok.ru
YIJICBOJIOPOJIOB M UX https://znanio.ru

COCTaB U mepepadoTka

Pasnen 3. Kuciopoaconep:xxkamue opranudeckue coeguHenus (12 4)

3.1 | Cnupter. Denon 3 https://infourok.ru
. https://znanio.ru
3.2 | Anbaerumsl. 7 https://infourok.ru

KapOoHOBBIE KHCITIOTHI. https://znanio.ru
CroxHble 3QUpHI
3.3 | YrneBojst 2 https://infourok.ru

https://znanio.ru

Pasnen 4. A3orcogep:kamme opranu4eckue coenHeHus (3 1)

4.1 | AMUHBL 3 https://infourok.ru
AMMHOKHCIIOTHL. benkn https://znanio.ru
Paspean. 5. BoicokoMoJieKyJIsipHbIe coeMHeHus (2 1)
5.1 | ITnacrmaccel. Kayuyku. 2 https://infourok.ru
Bonokna https://znanio.ru
Hroro: 34
11 kaace

Pa3nen 1. Teoperuueckue ocHOBbI xXumuu (19 u)

1.1 | CrpoeHune aTOMOB. 4 https://infourok.ru
[leproanueckuii 3aK0H u https://znanio.ru

IIepuonnueckas cucrema
XUMUYECKUX 3JIEMEHTOB
. . Menneneena

1.2 | Crpoenue BelecTna. 5 https://infourok.ru
MHoroob6pasue BemecTs https://znanio.ru
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1.3 | Xumuyeckue peakuu 10 https://infourok.ru
https://znanio.ru

Pasnen 2. Heopranuueckas xumus (11 4)

2.1 | Metamsl 6 https://infourok.ru
https://znanio.ru
2.2 | Hemeramisl 5 https://infourok.ru
https://znanio.ru
2.3 | CBs3b HEOPTAHUYECKUX 1 https://infourok.ru
U OpPTaHMYECKHX https://znanio.ru
BEIIECTB
Pa3nen 3. Xumus u xku3Hb (3 4) https://infourok.ru

https://znanio.ru

Hroro: 34
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