MynununansHoe O10/pkeTHOe 001eo0pa3oBaTebHOE YUpekKIeHHE

PACCMOTPEHO

Ha 3acemanun MO queneﬁ neaaroru4€CKuM COBETOM

nporokon Ne 1
oT «23» asrycra 2023r.

«JIumeit Ne 112»

[TPUHATO

mpotokon Ne 1
oT «24» asrycrta 2023r.

PABOYASA ITPOT'PAMMA

o npeamety XMMMUA
st 11A xnacca (0a30BbIi ypOBEHbD)

cpeaHee oOiiee 0Opa3oBaHUE
Ha 2023 2024 y4eOHbIii TOJ

Cocrasurens: Kuppsnosa E.B.,
YUUTEb XUMUH,
BbICIIAsl KBaJM(UKALMOHHAS KaTeropus

bapnayn 2023



Pabouast mporpamma mo XMMHHM OpUEHTHpOBaHa Ha ydamuxcs 11 kmaccoB (0a30BBI YpOBEHB) U
peanu3yercsi Ha OCHOBE CJIETYIOIUX JOKYMEHTOB:

1. ®denpepanbHBI TOCYJAPCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT CPEAHETO OOLIero OOpa30BaHHS
(10 -11xku.)/ (yrBepxkneH npukazoM MwunHoOpHayku Poccum ot 17 mas 2012 r. Ne 413, ¢
U3MCHEHHSIMHU | JIOTIOJIHCHHUSIMHU).

2. PaGouas nporpamma k muann YMK O.C. I'abpuensina. Xumust 6a30Bblii ypoBeHb, 10 — 11
kiaccel. / - M.: Jlpoda, 2017.

3. Xwumus, 10 -11 xmaccel. Paboune nporpammsl kK YMK O.C. I'abpuensina.

Y4ebHo - meToauueckoe mocodue. /- M.: [Ipoda, 2015.

Cpok peanu3anum padoyeii mporpaMmsbl — OIMH Y4eOHBIH TOI.

OnHOl M3 BaKHEHWIIMX 3a4a4 CpedHero (MoJHOro) olmero oOpa3oBaHUs SBISETCS MOJATOTOBKA
00y4aromuxcst K OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOPY KM3HEHHOTO M MPO(PECCHOHATIBHOTO MYyTH.
OOyuaromiuecs: JOKHBI HAYYUTHCSI CAMOCTOSITETIFHO CTAaBUTh LI U ONPEACTATh IIYTH UX JOCTHKCHHUS,
UCTIOJIB30BaTh MPUOOPETEHHBIN B LIKOJIE OIBIT JESATEIHLHOCTH B PEATBHON JKU3HH, 32 pAMKaMU y9eOHOTO
nporecca.

CornacHo 00pa3oBaTeIbHOMY CTAaHAAPTY 271A8HbIE UelU CPeOHe20 00ue20 00pa308aHUS:
1. ¢opmupoBaHUE HENTOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO HA MPUOOPETECHHBIX 3HAHUSAX,
YMEHUSX U CIOCO0ax JACATEIbHOCTH;
2. TpUOOpETEHHE OIBITAa PAa3HOOOPA3HON NESTEIBHOCTH, OIBITA TIO3HAHKS U CAMOTIO3HAHUS;
3. TOArOTOBKa K OCYIIECTBICHHIO OCO3HAHHOTO BHIOOpA MHIMBUAYAIbHOW OOpa30BATEIIbLHOW WIIH
po(hecCHOHATIBHOM TPaeKTOPHUH.

Bornb1oii BKIaa B TOCTIKEHHE 3TUX LENEH cpeaHero odmero o0pa3oBaHusl BHOCUT U3YUeHUE XUMUU,
Komopoe npu3eano odecnevyums.

* popMHUpOBaHUE CUCTEMbI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOW KapTUHBI MUPAa;

* pa3BUTHE JIMYHOCTU OOYYAIOIIMXCS, UX MHTEIUIEKTYaJlbHOE M HPABCTBEHHOE COBEPLICHCTBOBAHHE,
(dbopMupOBaHUE y HUX TYMaHUCTHUECKHUX OTHOIIEHUN U 3KOJIOTMYECKH I1e1eCO00pa3HOro MOBEIEHNUs, B
OBITY ¥ TPYAOBOM JeSTEIBHOCTH;

* BBIPA0OTKY y 0OYy4YaroIIMXCsl MOHUMaHUS OOIECTBEHHOW MOTPEOHOCTU B Pa3BUTUHU XMMHHU, a TaKkKe
¢opMHpOBaHHE Yy HHUX OTHOLICHMS K XUMHUHM Kak BO3MOXHOM oOnactu Oyaymiedl mnpakTH4ecKoi
NeSITEIIbHOCTH;

* (opMHUpOBaHME YMEHMH 0e30MacHOro oOpalleHHs C BEIEeCTBAMHU, UCHOJIb3YEMbIMHU B ITOBCEIHEBHOMN
YKU3HU.

HensiMu M3y4yeHUs1 XMMHMHU B CPeIHEeH LIKOJI€e SABJISIOTC:

1. ¢opmupoBanne y oOyuaromMxcsi yMEHHMs BHUAETh M IIOHUMATh LIEHHOCTh OOpa30BaHUS,
3HQYMMOCTh ~ XMMHUYECKOIO 3HaHUSA U1 KaKJIOro 4YellOBeKa, HE3aBUCHMO OT  €ro
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

YMEHMHM pa3nuyarh (akThl U OLIEHKH, CPaBHUBATh OLIEHOYHBIE BBIBOJABI, BUIETh HX CBS3b C
KPUTEPHSIMU OLICHOK M CBSI3b KPUTEPUEB C OIPEJICIIEHHONW CUCTEMOM 1IeHHOCTe!, (hopMyIHpOBaTh
1 000CHOBBIBaTh COOCTBEHHYIO MO3UIIHIO;

2. (GopmupoBaHuE y 00yJaromuxcs HeJI0CTHOTO MPEACTABICHUS O MUPE M POJIM XUMHH B CO3/IaHUU
COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTUHBI MHUpA; YMEHUS OOBACHATH OOBEKTHI M IMPOLIECCHI
OKpPY’KaIOILEeH AEUCTBUTEIBHOCTH — IPUPOJHON, COUAIILHOM, KYIbTYPHOR, TEXHUYECKOM CPEBI,
— HMCHOJIB3Y JUIsl TOTO0 XUMHUYECKHUE 3HAHNUS,

3. mpuoOpereHre OOyYarOIIMMUCS OMBITA Pa3HOOOPa3HOW JEATENILHOCTH, ONbITAa IMO3HAHUA U
CaMOTIO3HAHUS; KJIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHTHOCTEMN), UMEIOIINX YHUBEPCAIBLHOE
3HaYeHHUE Ui Pa3IMYHBIX BHJIOB JIEATEILHOCTH — HABBIKOB peLIEHHs MpoOiIeM, MPUHATHS
peleHui, orucKa, aHainu3a u o0paboTKu MHPOpMAIMU, KOMMYHUKATUBHBIX HAaBBIKOB, HABHIKOB



W3MEPEHHI, HAaBBIKOB COTPYJHWYECTBA, HABBIKOB OE€30MMACHOTO OOpAaIIeHHs C BEIICCTBAMHU B
HOBCEIHEBHON KU3HMU.

OcHOBY MO3HaBaTeJbHBIX LEHHOCTEHl COCTaBISIOT Hay4yHbIe 3HAHUS, Hay4YHbIE METOJbl IO3HAHUS.
LleHHOCTHBIE OpUEHTALMH Kypca HalpaBJIeHbl HA BOCIUTAHUE Y 00YYarOIUXCA:

IIPaBUIILHOTO UCIIOJIB30BAHUS XMMUYECKON TEPMUHOJIOTUHA U CUMBOJIUKY;

HOTPeOHOCTH BECTHU IMAJIOT, BBICIYIIMBATh MHEHHE ONIOHEHTA, yUaCTBOBATh B IUCKYCCHUU;
CHOCOOHOCTH OTKPHITO BBIPAXKATh U apTYMEHTUPOBAHO OTCTAUBATh CBOKO TOUKY 3PEHUSI.

O0masi xapakTepucTUKa y4eOHOro npeamera

Oco0eHHOCTH cojep:KaHusl 00y4YeHHsl XUMHHM B CPEIHEH IIKoJie 00YCIOBJICHBI CHENU(DUKON XUMHH
KaK HayKH{ ¥ MOCTaBIEHHBIMU LeTsIMU. OCHOBHBIMU MPOOIEMaMU XUMUU SBIISIOTCS U3y4YE€HUE COCTaBa U
CTPOEHMS BEILLECTB, 3aBUCUMOCTH MX CBOWCTB OT CTPOECHMS, IOJyYEHUE BEILECTB C 3aJaHHBIMU
CBOMCTBAaMM, UCCIIEIOBAHUE 3aKOHOMEPHOCTEN XMMUYECKUX PEAKLUNA U IIyTeUW YIPABICHUS UMHU B LEIAX
NOJIy4YEeHHUsI BEIIECTB, MarepuaioB, sHeprud. [losTomy B pabodell mporpamMme IO XUMHUH HAIUTA
OTpaXeHHE OCHOBHBIE CO/IEpKATEIbHbIEC TUHHUU:

e «BemecTtBo» — 3HaHHMA O COCTaBE M CTPOCHMM BELIECTB, MX BaKHEHIINMX (U3MUECKUX U
XMMHUYECKHX CBOMCTBaX, OMOJIOrMUECKOM JCHCTBUM.

o «XUMHUECKas peaKuus» — 3HAHUSA 00 YCIOBHUSX, B KOTOPBIX MPOSBISIFOTCI XUMHYECKHE
CBOICTBa BELIECTB, CIIOCO0AX YNPABICHUS XUMUYECKUMU MPOIIECCAMHU.

e «lIpumeHeHue BewECTB» — 3HAHUS MU OINBIT MPAKTUYECKOH NESATEIBHOCTH C  BEILECTBAMH,

KOTOpble Hambosiee 4acTo YNOTPeOSAIOTCS B MOBCETHEBHOM JKU3HHU, IIUPOKO HCHOJB3YIOTCS B
IIPOMBILUIEHHOCTH, CEIBCKOM XO35MCTBE, HA TPAHCIIOPTE.

e (JI3pIKk XUMHUM» — cHCTE€Ma BAKHEUIIMX IOHATHH XUMHM U TEPMHHOB, B KOTOPBIX OHH
OIKCBIBAIOTCS, HOMEHKJIATYypa OpPraHUYeCKUX M HEOPraHWYECKUX BEILIECTB, T. €. UX Ha3BaHUSA (B
TOM YHCJIC U TPUBUAIBHBIC), XUMUYECKHE (DOPMYJIBI U YpaBHEHHS, a TaK)Ke NMpaBUiIa IepeBoJa
UH(POPMALIUHU C €CTECTBEHHOI'O S3bIKa Ha SI3bIK XUMHUU U 0OpaTHO.

OcobeHHOCTH M3yYeHHsI XMMHMH HA 0a30BOM YpOBHe

Coneprkanue Kypca XuMUU Ha 0a30BOM ypOBHE TIO3BOJIUT:

® COXPaHHUTh JOCTATOYHO LEJIOCTHBIM M CUCTEMHBIH KypC XHMHHU, KOTOPBIA (OpMHpOBaiCsS Ha
MPOTSKEHUH JIECATKOB JIET, KAK B COBETCKOI, TaK U B POCCHICKOM LITKOJIE;

® 0CBOOOJUTH KypC OT M3JIMIIHE TEOPETH3UPOBAHHOTO M CIIOKHOTO Marepwaia, JJis OTpabOoTKH
KOTOpOT0 TpebyeTcsi HeMaio BpEMEHH;

® MAKCHUMAJIBHO COKpaTI/ITI) Ty OHI/IC&TCJ’IBHYIO qaCTb B COI[Cp)KaHI/II/I yqe6H0ﬁ JUCHUIIIINHBI,
KOTOpasi HOCUT Cyry0O 4YacTHBI XapakTep M YMECTHA, CKOpee, A MPOQPMIbHBIX IIKOJI U
KJIACCOB;

® BKIIOYUTh B KypC MaTepual, CBS3aHHBIA C TOBCETHEBHON J>KHM3HBIO 4YEJOBEKa, ¢ Oymymiei
npohecCuOHANBHOM AEITEeIbHOCTHIO BBIITYCKHUKA, KOTOPasi HE UMEET SIPKO BBIPAKEHHOW CBSI3U C
XUMUEHN.

MecTo y4eOHOr0 npeaMera B y4eOHOM IIaHe
®denepallbHbII TOCYAapCTBEHHBIN 00pa30BaTEeNbHBIN CTAaHAAPT MpPeayCMaTPUBAET U3YUYCHHE Kypca XUMHUHU

B CpCI[HeI‘;I IIIKOJI€ KaK COCTaBHOI 4acTu HpCIlMeTHOﬁ obnmactu «EcrecTBEeHHBIE HAyKW».

Ha n3yuenue mnpeamera «Xumusi» B 11 kimacce Ha 6a30BOM ypOBHE B YUeOHOM IUIaHE JIMIES OTBOAMTCS
68 yacoB, U3 pacuera 2 yaca B HeJIeJIO.



Hcnonb3yembiii YMK:

1. O.C.Tabpuensu. Xumus, 11 knacc. ba3zossrit ypoBens/- M.: [Ipoda

2. O.C. TI'abpuensn. Meronuueckoe nocodbue k yueOnuky O.C. T'abpuensiHa «Xumus, 11 xmacce
(6a3oBsIit ypoBeHs)» / O. C. I'abpuensH, C. A. Cnaakos - M.: JIpoda 2014

3. Tabpuensn O.C. Xummsa. 11kn.  KontponmbHble W mpoBepounbie paboTsl k yueOHHKY O.C.
I'abpuensna «Xumus. bazoseiii ypoBeHb. 11 kiacce»: yue6Hoe mocodbue O. C. IN'abpuensH, I1.H.
Bepeskun, A.A. Ymakosa u zp. / - M.: [Ipoda

4, O.C. T'abpuensn. Terpamp UIsi OLEHKM KadecTBa 3HaHMM 1Mo XxumuH. K ydeOHuky O.C.
[Nabpuensna «Xumus, 11 ximacc (6a3oBbiit ypoenb)» O. C. ['abpuensH, A. B. Kymmosa.- M.:

Apoda

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHNHA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COQO ycranaBauBaeT TpeOOBaHUS K pe3y/IbTaTaM OCBOEHHUS 00yUYaIOIUMUCA IPOTPaMM CPETHETO
oOuiero o0pa3oBaHMsl (JMYHOCTHBIM, METANpPEAMETHBIM M HpeaMeTHbIM). HaydHo-meTtomumueckoit
OCHOBOWM /sl Pa3pabOTKH IUTAHUPYEMBIX pPE3yJbTaTOB OCBOCHHS NPOTpaMM CpEIHEro OOIIero
00pa30BaHUs ABISETCS CUCTEMHO- JATEIbHOCTHBINA TTOAXO/.

B coorBeTcTBUH C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAO0M B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB
OCBOCHHS TpeaMeTa «XHMHUsS» Ha YPOBHE CpEIHEro oOmero oO0pa3oBaHUS BBIACICHBI CIEAYIOIINE
COCTABJISFOIHE:

OCO3HaHUE O00YYAIOIIUMHUCS POCCHICKON TPaKIaHCKOH MAEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BHUTHIO,
CaMOCTOSATEIILHOCTH U CAaMOOIIPEIECIICHHUIO;

HaJInYMe MOTUBALIMU K 00yUYCHHUIO;
IeJIEHANpPaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEXJIEHHH JMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKHX TpaJuIMi 6a30BOM HAyKH XUMHH;
TOTOBHOCTb U CIIOCOOHOCTH OOYy4aroIMXcsi PYKOBOJICTBOBAaTHCS B CBOEH J€ATENbHOCTH IIEHHOCTHO-
CMBICJIOBBIMH YCTaHOBKaMH, IPUCYIIMMH LIEIOCTHON CUCTEMEXUMUYECKOT0 00pa30BaHus;
HaJIUYue MPaBOCO3HAHUS HKOJIOIMUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LEJIU U CTPOUTHh
JKU3HEHHBIC ILIAHBI.
JIMYHOCTHBIE pE3yNbTaThl OCBOEGHUS MpeaMeTra «XHMHUS» JOCTUTAIOTCS B €IMHCTBE y4yeOHOH W
BOCITUTATEIbHON AEATEIbHOCTH B COOTBETCTBUU C TYMAaHUCTHUYECKUMH, COLIMOKYJIBTYPHBIMU, JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU U HJ€ajJaMH POCCHMCKOr0 Ipa)/IaHCKOro OOIecTBa, NPUHATHIMU B
o0miecTBe HOpMamMHM U TpaBWJIaMH IOBEJEHMS, CHOCOOCTBYIOIIMMHU IIpolleccaM CaMOIIO3HAHMUS,
CaMOpPAa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH 00YJaOLIUXCS.
JIn4HOCTHBIE pE3yNabTaThl OCBOCHMSI NpeaMeTa «XHUMHUS» OTpaxaroT C(HOPMUPOBAHHOCTh OIbBITA
MO3HABATEJILHOM U MPAKTUYECKON JIEATENbHOCTH 00y4YaloIuXCsl IO pealn3aluy MPUHATHIX B 00IIECTBE
LIEHHOCTEN, B TOM YKCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUS:
OCO3HaHHS 00Y4YalOIIMMUCS CBOMX KOHCTHTYI[MOHHBIX IpaB M 00SI3aHHOCTEH, YBaXXEHHUS K 3aKOHY U
IPaBOTIOPSIIKY;
MMPEACTaBJICHUA O COMAJIBHBIX HOpMAax U MpaBujiax MCKJINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,
TOTOBHOCTH K COBMECTHOM TBOp‘-IeCKOfI ACATCIIbBHOCTU HIPpHU CO3daHHUU y‘-Ie6HBIX MMPOCKTOB, PCIICHUU
yLIC6HBIX 1 MO3HABATCJIBHLIX 3a1a4, BBIITOJIHCHUU XUMHWYCCKUX SKCIICPUMCHTOB;



CIIOCOOHOCTH TMOHMMAaTh W MPUHUMAaThb MOTHUBBI, HaMEPEHHMs], JIOTUKY U apryMeHTbl APYTUX MpH
aHaJIM3€e Pa3IUYHbBIX BUJOB YUeOHOU IeSATEIHHOCTH;

2) NATPHOTHYECCKOI0 BOCIIMTAHUA.
IONEHHOCTHOI'O OTHOIICHUA K HCTOPUYCCKOMY H HAYYHOMY HACJICANIO OTE€YECTBEHHOM XHUMUH,
YBaXXCHHUA K IPOLECCY TBOPYECCTBA B o0Jractu TCOPHU U MNPAKTHYCCKOIO IMNPUMCHCHHUA XHUMUH,
OCO3HAaHHUA TOIr0, YTO AOCTHIKCHUSA HAYKU CCTb PE3YJIbTAT AJIUTCIIBHBIX Ha6HIOIIeHI/II>’I, KPOIOTIMUBBIX
SKCHICPUMCHTAJILHBIX ITOMCKOB, ITIOCTOAHHOI'O TpyAda y‘-IéHBIX H IIPAKTUKOB;
HHTCPCCa M II03HABATCIIbHBIX MOTHUBOB B IIOJIYYCHHH MW IOCICAYIOUICM aHalInu3c I/IH(i)OpMaLII/II/I 0
NEPCAOBBIX JOCTUKCHUAX COBpCMeHHOﬁ OTEYCCTBCHHOM XHUMHU,

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUS

HPaBCTBCHHOI'O CO3HAHUA, 9THYCCKOI'O ITIOBCACHUA,
CIIOCOOHOCTHU OlCHUBATL CHUTyallMU, CBA3aHHLBIC C XUMHWYCCKUMHU ABJICHUAMHU, U TNIPUHUMATH
OCO3HAHHLBIC PCIICHUA, OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBIU ICHHOCTH,
TOTOBHOCTH OILICHHBAaTh CBOE MOBEJICHUE U IIOCTYIIKH CBOHX TOBapI/IHIeﬁ C HO3I/ILII/II71 HPAaBCTBCHHBIX U
IMPpaBOBBIX HOPM U OCO3HAHUEC HOCJIGI[CTBI/Iﬁ 9THUX ITOCTYIIKOB;

4) dpopMupoOBaHHUA KYJIbTYPHI 310POBbSI:
MOHUMAaHUs IIEHHOCTEH 3JI0pOBOr0 M 0e30macHOro odpaza »KWU3HH, HEOOXOJIMMOCTH OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (DH3UYECKOMY H IICUXUIECKOMY 370POBBIO;
coOoIeHHs TIpaBUil 0€301MacHOTO OOpallleHHs] C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOW JKU3HU U B
TPYIOBOH ACATEIBHOCTH;
MOHMMAHUS IIEHHOCTH TPaBUJ WHAMBHAYAIbHOTO W KOJUIGKTMBHOTO O€30MacHOr0 TMOBENCHHUS B
CUTYaIUAX, YIPOXKAIOIINUX 37J0POBBIO U KU3HU JIIOJCH;
OCO3HAHUSA TOCJIEICTBUN U HENPUSTHUS BPEIHBIX NMPUBBIYEK (YMOTpEONICHUs alKOroisl, HAPKOTHUKOB,
KYpEHHs);

5) TpyA0BOIo BOCTIMTAHUS:
KOMMYHHKaTHBHOﬁ KOMIIETCHTHOCTHU B y‘Ie6HO'HCCHeHOBaTeHLCKOI>'I ,Z[eHTeJ'ILHOCTI/I,O6U_IeCTBeHHO
IIOJIE3HOM, TBOPYECKOMN U IPYTUX BUJAX IEATEIBHOCTH;
YCTAaHOBKM Ha AKTHUBHOC YYACTHUC B PCHICHUHW INPAKTHYCCKUX 3adaqd COI_II/IaJ'ILHOI\/’IHaHpaBJ'IeHHOCTI/I (B
paMKax CBOEro KJiacca, MIKOJIbI);
UHTEpeca K  TPakTUYECKOMY U3YyYEHUIO npodeccuit Pa3IUYHOTO
poaa,B TOM YHMCJIE HAa OCHOBE IIPUMCHCHUSA MMPEAMETHBIX 3HAaHUH 110 XUMHUH,
YBAKEHHS K TPYAY, JIOASAM TPYAa U pe3ylbTaTaM TPy10BOU AEATEIBHOCTU; TOTOBHOCTH K
OCO3HAaHHOMY BBIOOpPY MHAMBUAYAIBHON TPAaeKTOpUU 0Opa3oBaHMs,
Oynymeil mpodeccnr M peanu3alid COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTPeOHOCTEH 00111ecTBa;

6) IKOJIOrMIecKOro BOCTIMTAHMA:
9KOJIOTUYECKHU 11€1eCO00pa3HOro OTHOUICHUS K MPHUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHMS KM3HU Ha
3emire;
MOHMMAaHHUA TJ100abHOTO XapakTepa HKOJIOTMYECKUX MpoOieM, BIUSHUS SKOHOMUYECKUX MPOILIECCOB
Ha COCTOSIHHME IIPUPOIHON U COLIMAIBHON CPENBL;
OCO3HAHMS HEOOXOIUMOCTH WCIOJb30BAHUS JOCTM)KEHUH XMMHUH JUISL PEUICHHS BOIPOCOB
PalrOHAIBHOTO NPUPOIONOIB30BAHUS;
AKTUBHOTO HENpPUATHS JEHCTBUM, MNPUHOCIIIUMX BpE OKPYKAIOIIEW NPUPOTHON cpele, yMEHUs
IPOTHO3UPOBATh HEOJArOMPUATHBIE SKOJOTHYECKHE MOCIEICTBUS IMPEANPUHUMAEMbIX JIEHCTBUN U
IPEIOTBpALIaTh UX;



HAJIMYUS PA3BUTOTO SKOJOTMYECKOTO MBIIIICHHUS, YKOJOTHYECKON KYJIBTYpBI, ONbBITa JACSITCIbHOCTH
OKOJIOTMYECKON  HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBAaThCS HMH B  II03HABATEIILHOM,
KOMMYHHUKATHBHOW W COLMAIBHOW TPAKTUKE, CIIOCOOHOCTH W YMEHHS aKTHBHO IPOTHUBOCTOSTH
Ue0JIOTHH XeMohoouu;

7) HMEHHOCTN HAYYHOI'0O ITO3HAHUS:
c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
OOLIECTBEHHOMN ITPAKTHKU;
NOHUMaHMs CHeU(pUKY XUMHMM KaK HayKH, OCO3HaHMs €€ posid B (DOPMUPOBAHMU PALIOHAILHOTO
HAay4YHOTO MBILIUICHHs, CO3/JaHUU  LIEJOCTHOrO  IMpeACTaBIE€HUs 00 OKpY’)KarolleM MHpe Kak O
€AMHCTBE NPUPOJbl U YEJIOBEKA, B MO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEW M pEILIEHUH INpOoOJeM
COXpaHEHHUs IPUPOHOTO PABHOBECHS;
yOeXIEHHOCTU B 0CO00I 3HAUMMOCTH XUMUU JJI1 COBPEMEHHON LIMBUIIM3ALUU: B €€ T'yMaHUCTUYECKON
HalpaBICHHOCTH W BaXXHOM pPOJM B CO3/aHUM HOBOHM 0a3bl MaTepUabHOW KYJbTYpbI, pPEILICHUU
rJ100aTBbHBIX TPO0JIEeM yCTOWYMBOTO PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOW, YHEPTETUIECKOM, MUIIIEBOM
U DKOJIOTHYECKOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECTICUCHHH YCIOBHU YCHEIIHOTO TPyAa U
9KOJIOTUYECKUKOM(BOPTHOH KU3HU KaXKJI0T0 4JIeHa O0IIeCTBa;
€CTECTBEHHO-HAYYHOI T'PaMOTHOCTH: NOHMMAHHS CYLHIHOCTH METOAOB IIO3HAHMS, HCIIOJIB3YyEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH UCIOJIb30BATh [I0JyyaeMble 3HAHUA [l aHAJIW3a U OOBSICHEHUS
SBJICHUN OKPYXAIOUIEro MUpa U MPOUCXOASIIUX B HEM U3MEHEHUHN, YMEHHUS JIeNaTh 000CHOBaHHbIE
3aKIJII0OYCHHS HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOILIMXCS JAHHBIX C IETBIO MOIYYEHHUS JTOCTOBEPHBIX
BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOATEIbHO HCIOJB30BaTh XHMHUYECKHME 3HAHUS IS pelieHHus NpodiieM B
pEAIbHBIX )KU3HEHHBIX CUTYaLMsIX;

MHTEPECa K MO3HAHUIO U UCCIIEN0BATENbCKON JECSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEephIBHOMY 00pa30oBaHHI0O U €caMOOOpa30BaHUIO, K AKTHBHOMY
HOJYYEHUIO HOBBIX 3HAHUH M0 XMMHUHU B COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTSIMU;
UHTEpeca K 0COOEHHOCTSIM Tpy/ia B pa3IM4YHbIX c(hepax Mpo(ecCHOHANBHOMN AeSITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MertanpeaMeTHbIE pPe3yIbTaThl OCBOCHHS YIEOHOTO MpeaMera «XHUMHS» Ha YPOBHE CPETHETO OOIIEeTOo
00pa3zoBaHMs BKJIFOYAIOT:

3HaYMMble  JIi  (OPMHUPOBAHHMS  MHPOBO33PEHHS  OOYYAIOMIMXCSA  MEXKIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIE) OOleHayYHbIe MOHATHUS, OTPAXKAIOIIKEe LEJOCTHOCTh HAYYHON KapTHHBI MUpPA U
CHeHH(i)I/IKy MCTOJOB IIO3HAHHA, HCIOJB3YEMBIX B CCTCCTBCHHBLIX HayKax (MaTepI/Iﬂ, BCIIECTBO,
SHEprus, sSBJICHHE, MPOIIECC, CUCTeMa, Hay4HbIN (aKT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOPHsI, UCCIIeIOBaHKE, HAOIIOIEHUE, N3MEPEHHUE, SKCIIEPUMEHT U APYTHE);

yHHUBEpCalbHble YydeOHble JIeHCTBUS (IIO3HABaTelbHblE, KOMMYHUKAaTUBHBIE, pErYJISTHUBHbBIE),
obecnieunBaromue GopMUPOBaHHE (PYHKIMOHAILHONH T'PAMOTHOCTH U COLMATBHOW KOMIETCHIIUU
00ydJarmuxcs;

CIOCOOHOCTh O0YYArOIINXCS MCIIOJIb30BaTh OCBOCHHBIC MEXIUCIHUILITHHAPHBIE, MUPOBO33PEHUECKHUE
3HAHUS U YHUBEpCAJIbHbIE YdeOHbIe IEHCTBUS B TIO3HABATENbHON HCOLMANIBHON MPAKTHKE.
MeTaHpeZ[MeTHBIe PE3YIbTAThI OTPAKAKOT OBJIAICHHUC YHUBCPCAJIbHBIMU y‘IC6HLIMI/IHO3HaBaTCHBHBIMI/I,
KOMMYHHKATHBHBIMH U PETYJIATUBHBIMU JICHCTBHUSIMH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbLHbIE YUeOHbIE TeilCTBUSA
ba3oBble Jjornueckue 1eiCTBUA:



CaMOCTOSITENIbHO (POPMYTUPOBATH U aKTyaIH3UPOBATh IPOOJIEMy, BCECTOPOHHE €€ pacCMaTpUBaTh;
ONpENEATh LEIU NEATEIBHOCTH, 3aJaBas IIapaMeTpbl U KPUTEPUU HUX JOCTHIKEHHS, COOTHOCUTH
pe3yabTaThl IEATEIbHOCTH C IIOCTABJICHHBIMU LIEIISIMU;

WCIIOJIb30BaTh NPU OCBOEHUU 3HAHWK MPHUEMBI JOTMYECKOTO MBIIUIEHUS — BBLACIATH XapaKTEPHbIE
IIPU3HAKYU MOHATUMA M YCTAaHABIIMBATh UX B3aMMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINAE IIOHATHUS IS
00BSICHEHUS OTJEBHBIX ()AKTOB U SIBJICHHIA,

BbIOMpATh OCHOBAHMS U KPUTEPUU IS KIIACCU(UKALIMU BEIIECTB U XUMUUYECKUX PEaKIIHii;
YCTaHaBJIUBATh IPUYUHHO-CJIECCTBEHHBIE CBSI3U MEX]Yy H3YYaeMbIMU SIBJICHUSMM;

CTPOUTH JIOTMUECKHE pACCYXICHUs (MHIYKTUBHbBIC, JCAYKTHBHBIC, [0 AaHAJIOTHH), BBISIBIATH
3aKOHOMEPHOCTH W TPOTHUBOPEUYUS B PACCMATPUBAEMBIX SBJICHUAX, (DOPMYIHPOBATH BHIBOABI U
3AKITHOYECHUS;

IPUMEHSATh B IPOLECCE MO3HAHHUSA, UCIOJIb3YEMblE B XMMHUU CUMBOJIMYECKHE (3HAKOBBIE) MOJEIIH,
IpeoOpa3oBbIBaTh MOJEIbHBIE IPEICTABICHNU — XMMUYECKUN 3HAK(CUMBOJI) 3JIEMEHTA, XHUMUYecKas
dopMyna, ypaBHEHHE XUMHUYECKOW peakluu — TNpHU pELICHHH Y4YeOHBIX MO3HABATEIbHBIX U
MPaKTUYECKUX 33]a4, IPUMEHITh Ha3BaHHBIEMO/IEJIbHBIE TIPE/ICTABIICHHUS 1JIs1 BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3yYa€MbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

Bba3oBble HCCICA0OBATCIBCKHUC ﬂeﬁCTBHH:
BJIa/IETh OCHOBaMH METOJIOB HAyYHOT'0 TTO3HAHMS BEUIECTB M XUMUYECKUX peakluii;popmMynrpoBaTh
LEJH U 33J]Ja41 UCCIIEeI0OBAaHUS, HCIIOIb30BAaTh MIOCTABJICHHBIE U CAMOCTOSATENBHO C(HOPMYIHpPOBAHHBIC
BOIPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUSA HOCHOBBI ISl ()OPMUPOBAHUS THUIIOTE3BI IO
MPOBEPKE IMPABWIHLHOCTH BBICKA3BIBAEMbIX
CYXKJICHU;
BJIAACTh HABBIKAMU CAMOCTOATCIIBHOI'O HJ'IaHI/IPOBaHI/ISI 158 HpOBGI[eHI/ISI y‘IeHI/I‘IGCKI/IX BKCHCpI/IMeHTOB,
COBEPIIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJOM IIPOIlecca, CaAMOCTOSITEILHO MPOTHO3UPOBATH €T0
pe3yabTaTt, (opmynupoBaTh OOOOIIEHHUS W BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3yJbTAaTOB
MCCJIEIOBAHMS, COCTABIIATH OOOCHOBAHHBIM OTYET O IPOIETaHHON padoTe;
npuoOpeTaTh ONBIT YYEHHUUECKOH MCCIeI0BaTENbCKOW M IMPOEKTHOM JEATEIbHOCTH, MPOSBISTH
CHOCO6HOCTB U TOTOBHOCTH K CaMOCTOHTeJ'II)HOMy HOI/ICKy METOA0B pemeHI/m HpaKTI/I‘IGCKI/IX 3aja4,
IIPUMEHEHUIO PA3JIMYHBIX METOJIOB ITIO3HAHUS.

Padora ¢ undpopmanumeii:
OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHWKAX WHGOpMaNuy (HAyYHO-TIOMYJISIpHAS JIMTEpaTypa
XUMHYECKOTO  COJAEp)KaHWs, CIpPaBOYHBIE TOCOOMs, pecypchl MHTepHeTa), aHAIM3UPOBATH
UH(POPMALIMIO PA3TUYHBIX BUJIOB U (OPM MPEJCTABICHUS, KPUTUUYECKU OLIEHUBATh €€ TOCTOBEPHOCTh
¥ HETIPOTHBOPEUNBOCTH;
(GopMyIHpOBaTH 3aMpOChl M TMPUMEHATH Pa3IMYHbIE METOJBI TPU MOWCKEe W OTOOpe HWHMOpMAIHH,
HE00XO0IMMOM JJIs BHITIOJHEHUS YUeOHBIX 3aay ONpeeIEHHOTO THIIa,
nproOpeTaTh OMBIT UCIIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA M Pa3TUIHBIX
MIOUCKOBBIX CUCTEM;
CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (OpMY HpeAcTaBiIeHUs HH(OpMaMM (CXembl, rpadukH,
JarpamMmbl, TaOJIUIbL, PUCYHKU U APYTHUE);
UCTIONIB30BaTh HAay4YHBIH SI3BIK B Ka4yeCTBE CPEJICTBA IMPH padoTe ¢ XUMUYECKOH HHpOpMaImeii:
MPUMEHATh MEXNpeaIMeTHbIe ((pU3nUeckrne W MaTeMaTHYeCKHE) 3HAKM W CHMBOJBI, (HOPMYJIBI,
ab0peBUaTypbl, HOMEHKIJIATYPY;
UCTIOJIb30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBAHATIISITHOCTH.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe eiicTBHUS:



3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCyXKZaeMOW TeMbl B XOJA€ JAMalora W/Wil AUCKYCCHUH,
BBICKA3bIBaTh U], (DOPMYIHPOBATH CBOM IMPEATIOKEHUS OTHOCUTEIHHO BBIIOJHCHUS TIPEIOKCHHON
3a/1a4u;

BBICTYNIaTh C TNpPE3EHTalMed  Pe3ysbTaTOB  IO3HABATEIbHOM  JICSITEIbHOCTH,  MOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPH BBINOJIHEHUH XMMHUUYECKOTO SKCIEPUMEHTA,
NPaKTUYECKOH padOThl MO MCCIETOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, pealu3alil y4eOHOTro
npoekta u  (GopMynHpoBaTH BBIBOJABI IO pe3yJbTaTaM NPOBEAEHHBIX WCCICAOBAHUN MyTEM
COTJIaCOBaHUs MO3UIHI B X0/1€ 00CYKICHHUS 1 OOMEHa MHEHUSIMHU.

PeryasiTuBHbIEe YHMBepPcaJbHble y4eOHbIE JeiCTBUSA
CaMOCTOATCIIbHO IINIAHUPOBATh U OCYIIECTBIIATE CBOIO IIO3HABATCIIBbHYIO ACATCIBHOCTD, OIIPCACIIAA eé
ol M 3aJadd, KOHTPOJIUPOBATh MU II0 MEPE HCO6XO,I[I/IMOCTI/I KOPPEKTUPOBATH Hpe,[[ﬂal"aeMBIﬁ
AJIrOpuT™M HeﬁCTBHﬁ IIpHU BbIIIOJIHCHUHU y‘le6HBIX 1 HCCICOOBATCIBCKUX 3aJa4, BLI6I/IpaTB HauOoJee
3(1)(1)6KTHBHBII>1 croco0 ux pCUICHUA C y‘IéTOM TOJIYYCHUA HOBBIX 3HAHUU O BEIIECCTBAX U XUMHUUYCCKUX
pE€aKnuAX;
OCYIICCTBJIATL CAMOKOHTPOJIb CBOEH JIeATEIILHOCTH HA OCHOBE CaMOaHaJIN3a HCAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATDBI

11 KJIACC

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OO0IIas 1 HeopraHudeckasi XuMUsD» OTPaKaIOT:
c(hOpMUPOBAHHOCTH MPEACTABICHUI: 0 XUMUYECKON COCTABJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI
MHpa, POJM XUMHH B TO3HAHWUU SIBICHUW MPUPOJBI, B (POPMUPOBAHUU MBIIIJIEHUS U KYJIbTYPhI
JUYHOCTH, €€ (DYHKIMOHAIBLHOW TPAaMOTHOCTH, HEOOXOIMMOU MMl pelieHus] MPaKTHYeCKUX 3ajad U
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3710POBBIO U MPUPOIHON CpEIe;

BIIQJICHUE CHCTEMOM XHMHMYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolue IOHITHUS
(XMMUYECKHUIl 3JIEMEHT, aToM, W30TOI, S-, P-, O- 3JEeKTpOHHBIC OpOMTAIM aTOMOB, MOH, MOJIEKYIIa,
MOJIb, MOJIIPHBI 00BEM, BaJIGHTHOCTD, SJEKTPOOTPUIIATENILHOCTD, CTETIEHb OKHCIEHUS, XUMHUYECKast
CBs3b (KOBaJICHTHAasl, WOHHAs, MeETAJJIM4ecKas, BOJOPOJHAs), KPUCTAIIMYECKas pemETKa, THIIbI
XUMUYECKUX PEaKIUH, PACTBOP, IEKTPOJIUTHI, HEAIEKTPOIUTHI, JJICKTPOJMTHYECKAs IUCCOLUALNS,
OKHUCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW peakluu, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHS NEKTPOIUTUYECKON TUCCcOoIManny, nepuoandeckuii 3akon .M. Menneneena, 3akoH
COXPAHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M IMPEBPALLCHUS JHEPIUU IPU XUMUUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUU, MUPOBO33pEHUYECKIE 3HAHUS, JIeXKAIllE B
OCHOBE MMOHUMAaHMSI MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUHN, (DaKTOIOTHUECKHUE CBEICHUS
O CBOWCTBaX, COCTaBe, MOJYYEHHU M OE€30MaCHOM HCIIOIb30BAaHUHM BaXHEUIIMX HEOPTaHUYECKUX
BEIIIECTB B OBITY M IPAKTUYECKOH /I€ATEIIbHOCTH YEIOBEKa,;

c(OpPMUPOBAHHOCTh YMEHHUI BBISBISATh XapaKTepHbIE MPH3HAKUA TOHSATHH, YCTaHABIUBATH 170:¢
B3aUMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHUS MPU ONMUCAHUM HEOPTAaHUYECKHUX
BEIIECTB U UX MPEBPALCHUN;

COPMHPOBAHHOCTh ~ YMEHHH  HCIOJNB30BaTh  XHUMHYECKYIO CHUMBOJIMKY JIJISI COCTABIICHHUS
(GopMyn BelIECTB U YpaBHEHHH XUMHYECKUX peakiuid, cucreMarndeckyro HomeHknatypy (IUPAC) u
TPUBHAIBHBIC HA3BaHWS OTICIbHBIX HEOPraHWYECKHX BEINECTB (YrapHbBIM ra3, YIJIEKUCIBIH Tas,
aMMHaK, raniéHasi U3BeCTh, HeTaléHas N3BECTh, MMTHEBAs COMIA, IUPUT U APYTHE);

c(OPMHPOBAHHOCTh YMEHUN OMPEAEIATh BAJICHTHOCTh M CTENIEHb OKHCICHHUS XUMHUECKUX 3JIEMEHTOB
B COCMHECHHUAX PA3INYHOTO COCTaBa, BUJ XUMHUYECKOH CBS3M (KOBaJICHTHAsI, NOHHAs, METAJUINYECKasl,
BOJIOPO/IHASI) B COCIUHEHUSX, TUN KPUCTAIMYECKOM PEHIETKM KOHKPETHOTO BEIIECTBA (aTOMHasd,



MOJIEKYJIsSIpHAsi, UOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJHBIX PacTBOpaX HEOPraHUYECKUX
COCIMHECHM;

c(OpPMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAIJICHKHOCTh HEOPTaHUYECKUX BEIIECTB IO HX
COCTaBY K OMpeeIEHHOMY KIIacCy/TpyIIe COeIMHEHU (MPOCThIe BEIIeCTBAa — METAJUIBI M1 HEMETaJLIbI,
OKCH/JIbl, OCHOBAHWSI, KUCIIOTHI, aM(OTEPHBIE TUPOKCHIBI, COJIN );

c(OpMUPOBAHHOCTh, YMEHUU paCKpbIBaTh CMBICI Mepuoauueckoro 3akoHa /(.M. Menneneesa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIONTYI0, OOBSICHUTEIBHYIO U MPOTHOCTUYCCKYIO (PYHKIIHH;
c(OpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB XUMHUYECKHX
anemeHToB 1-4 mepuonoB Ilepuoamueckoit cucrembl xumuueckux anementoB .M. Menneneena,
UCIIOJIB3Ys TOHATHS «S-, P-, d-2JICKTPOHHBIC OPOUTAINY,

«QHEPreTUYeCcKre YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUECKHUX AJIEMEHTOB
U UX COEIMHEHMH 1o nepuonaM u rpymnmnam [lepuognueckoil cucteMbl XUMHUECKUX 31eMeHTOB JI.1.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOICTBA
HEOPraHWYECKUX BEILIECTB Pa3JIUYHbIX KJIACCOB, IMOATBEPXKAATh CYIIECTBOBAaHUE TE€HETUYECKOMN
CBSI3U MEXIY HEOPraHUYECKUMHU BEILLECTBAMU C MIOMOULIBIO YPaBHEHUU COOTBETCTBYIOLIUX
XAMHYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh  YMEHHS KJIaCCU(PUITUPOBATH XUMUYECKHE pPeaKIMK O Pa3InYHbIM
npu3HaKaM (YUCIy UM COCTaBY PEarupyroUINX BEIECTB, TEIJIOBOMY 3(PQEKTy peakluu, U3MEHEHUIO
CTETEeHEW OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIIUU, yYACTHIO KaTalIu3aTopa);
c(hOpMUPOBAHHOCTh YMEHHI COCTABJISITH YpPAaBHEHUS PEAKIHMM pPA3JTUYHBIX THIOB, TIIOJHBIE H
COKpali€HHbIC YPABHEHUS PEAKIM HOHHOTO OOMEHA, YUUTHIBAs YCIOBUSI, IPU KOTOPBIX 3TH PEAKIIUH
UIYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHHH MPOBOAWTH pPEAKIMH, TMOATBEPKIAIONINE KayeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPTaHUYECKUX BEIECTB, PACIIO3HABATh OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPTAHMUECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUU PACKPBIBATh CYIIIHOCTh OKHCIHUTEIHHO- BOCCTAHOBUTEIBHBIX PEaKIIHii
MOCPEJICTBOM COCTABJICHUS AIEKTPOHHOTO OanaHca 3TUX PEaKIInii;

c(OPMHUPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XHMMHYECKOH peakiuuu OT
pa3nuuHbIX  (DAKTOPOB; XapakTep CMEIICHUS XWMHUYECKOTO0 paBHOBECHS B 3aBHUCHUMOCTH OT
BHeIlHero Bo3neicTBus (mpunnun Jle [llatense);
c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpH30BaTh XHUMHYECKHE IIPOIIECCHI, JIeKAIIUE B OCHOBE
MPOMBINIUICHHOTO ~ TIOJIYYeHHSI CEepHOM  KHUCIOTHI, aMMHakKa, a Takke Cc(HOPMUPOBAHHOCTD
MPEACTABICHU 00 OOmMMX HAyYHBIX TPHUHIMIAX M OSKOJOTUYECKHX MpoOjJeMax XHUMHYECKOTO
MIPOU3BOICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOUTH BBIUMCICHHSI C UCTIOIH30BAaHUEM TOHSTHUS
«MaccoBasi JI0JIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKUX PEAKIIUIX,
Macchl BEIIECTBa WM 00bEMaA Ta30B MO H3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WUIU OOBEMY
OJIHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOTO 3((dekTa peakiuu Ha OCHOBE 3aKOHOB
COXpaHEHHUs MACChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUSIHEPTUH;
c(hOpMUPOBAHHOCTh yMEHUM coOmroaTh MpaBuja  MOJb30BAHUS XUMUYECKOMN
nocyo u JabopaTopHBIM O00OpYyJOBAaHWEM, a TakKe NpaBWwiIa OOpaIleHHWs C BEIIeCTBAMH B
COOTBETCTBUM C HHCTPYKUUSIMH IO BBIIOJHEHUIO JAOOPATOPHBIX XUMHYECKHX  OIIBITOB;
c(hOpMUPOBAHHOCTh YMEHUH IJIAHUPOBATh U BBIIOJHATH XUMHUYECKHUH
SKCIIEPUMEHT (pa3jioKeHHe MepoKCua BOJOPOAa B MPUCYTCTBUU KaTalln3aTopa, ONpeesieHue Cpeibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO MHAWKATOPA, BIUSHUE PA3NIUYHBIX (DAaKTOPOB Ha
CKOPOCTh XMMMYECKOH peaklMM, peaklud MOHHOTO OOMEHa, KaueCTBEHHBbIE peaklUuu Ha cynab(dar-,



KapOOHAT- U XJIOPHJ-aHUOHBI, HA KaTHMOH AMMOHMS, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMaM
«Metamib» u «HemeTamib»)B COOTBETCTBUU C MPaBUIIAMHU TEXHUKH 0€30MacCHOCTH NpU 0OpaIleHnH ¢
BEUIECTBAMM M JIaDOpAaTOPHBIM  OOOpYJOBaHUEM, MPEACTABIATH  PE3YJbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3alucH ypaBHEHUI COOTBETCTBYIOUIMX PEAKIHUNA U (HOPMYIHPOBATH BBHIBOJIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

Cc(OPMHPOBAHHOCTh YMEHHH KPUTUYECKH aHAIU3UPOBATh XMMUYECKYH0 MH(OpMAIHIO, NOJydaeMyto
U3 pa3HbIX UCTOYHUKOB (CpPEACTBA MACCOBOM KOMMYHMKAUu, IHTepHET U Npyrux);
c(OpMHPOBAHHOCTb YMEHUH COOJIOAATh MIPABUIIA SKOJOIHMUECKH 1€J1eCO00pa3HOroMOBEICHHS B OBITY
U TPYAOBOM JEATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3[J0POBBS U OKPY’KAIOIIEH IPUPOAHON Cpebl,
OCO3HaBaTh ONACHOCTb BO3JEHCTBUS HA KMBBIC OpPraHU3MBbl OIPENEIEHHBIX BEILECTB, IOHMMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mpuMepax CIOcOObl YMEHBUICHUS W MPEJOTBPALICHHUS HX
BPEIHOIO BO3/CICTBHS Ha OPraHU3M YeJIOBEKa;

U 00YYaloOIIMXCsl ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI: YMEHHE MPHUMEHSATH 3HAHHUS 00
OCHOBHBIX JJOCTYITHBIX METOJIaX O3HAHUS BEIECTB U XMMUUYECKUX SIBICHUII;

JUIS CJETBIX U CAa00BUIAMIMX OOyYaroIUXCs: YMEHHE HUCIOJIb30BaTh Pebe()HO TOYEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins ans 3anucu XUMHUYECKUX (popmyt.

TemaTH4ecKoe NJIAHUPOBAHHE
Pabouas nmporpamma coctaBiieHa B COOTBETCTBUHU € TpeOoBaHUAMU IporpaMMmel aBTopa O.C.
lNaOpuensna. ABTOpckas mporpamma paccuMTaHa Ha 68 4acoB, U3 KOTOPbIX 4 yaca - pe3epBHOE BpeMsl.

Ne | Tema KosunyectBo | [IpakTHYeckas 4acThb
4YacoB Mo
nporpamMmme
aBTOpa
1 | [leproauueckuii 3aK0H 6
Y CTPOEHHUE aToMa
2 | CtpoeHue BeliecTBa 18 IIpakTruyeckas padora Nel
[Tonydyenue u pacro3HaBaHUE
ra3oB.
3 | DnexTponuTHUecKas 19 [IpakTryeckas pabora No2
M CCOLMAITUS Pemienue sxkcriepuMeHTaIbHBIX

3a/1a4 Ha UACHTUPUKALIIO
OpPraHUYECKUX U
HEOPraHWYECKUX COCTMHEHUMN.

4 | XuMHYecKue peakiuu 21 [TpakTuyeckas padore Ne 3.
I'eneTnueckas cBsI3b MEXKIY
Pa3IMYHBIMH KJIaCCAMU
HEOPTraHUYeCKuX U
OpPTaHUYECKUX BEIIECTB.

5 | PesepBHOE Bpemst 4

Hroro 68 3

Conepxkanue yueOHOr0 MaTepuaJia

Tema 1. Ilepuoguveckuii 3aK0oH U cTpoeHue aromMa (6 )



Omkpoimue J[. H. Menoeneesvim Ilepuoouueckoco 3axkona. llepBble NMONBITKU Kiaccu(UKaLUU
XUMHMYECKHX OJJIEMEHTOB. BakHelllue IOHATHA XUMHUHU: aTOM, OTHOCUTENIbHAs aTOMHAas W
MosekynsipHas maccsl. Otkpsitue J. 1. MenneneeBbim [lepuoanueckoro 3akoHa.

[Tepunonnueckwuii 3akoH B popmynuposke [[.1. Menpeneena.

Ilepuoouueckas cucmema xumudecxkux snemenmos /. 1. Menoeneesa.

[lepuonuueckas cucrema xumuueckux uiemMeHToB Jl. M. MenneneeBa kak rpaduyeckoe oToOpaxeHue
IIepuonnueckoro 3akoHa. Pasnmuunble BapuanThl I[lepmommnueckoir cucreMsl. llepronasl M rpymmsl.
3nauenue [lepuoanueckoro 3akona u [leppuoanueckoil CUCTEMBL.

Cmpoenue amoma. AToM - ciokHas yacTuua. OTKpbITHE 3JIEMEHTApHBIX YacTHIl U CTPOEHMS aToMa.
Snpo aroma: npoToHbl W HEUTpoHBI. M30TOmbl. M30TOmBI BOAOpOJA. DIEKTPOHBI. DJIEKTPOHHAS
o0oJiouka. DHepreTudeckuil ypoBenb. Opoutanu: S u p. d - OpOutanu. PacnpeneneHue 3J1€KTPOHOB 110
SHEPreTUYEeCKUM YPOBHSAM M OpOMTalsIM. OJEKTPOHHBIE KOH(UIYypalMu aTOMOB XHMHYECKUX
3JIeMEHTOB. BasleHTHBIE BO3MOKHOCTH aTOMOB XUMUYECKHUX JIEMEHTOB.

Ilepuoouueckuii 3aKoH U cmpoenue amoma.

CoBpemMeHHOE MOHATHE XUMHUYecKoro 3nemeHTa. CoBpemeHHas (opMynupoBka [lepuonnyeckoro
3akoHa. [IpyuMHa NEpUOJUYHOCTH B U3MEHEHHWU CBOWCTB XUMMUYECKUX 3JIeMEHTOB. OCOOEHHOCTH
3aIMOJTHEHUS YHEPTeTUYECKUX YPOBHEW B DJIEKTPOHHBIX 000JI0OYKAaX aTOMOB IEPEXOTHBIX SJIEMEHTOB.
DIIeKTPOHHBIEC CEMEHCTBA AIEMEHTOB: S U p-3ieMeHThl; d u f-3eMeHTsI.

JNemoncrpanuu. Pasmuunsie ¢opmber  [lepuonndeckoil  CUCTEMBl XUMHYECKHX —DJIEMEHTOB
J.M.MeHnneneena.

Tema 2. Ctpoenue BemecrBa (18 u)

Koesanenmmnas xumuueckas cés13o.

[Tonsite o koBajeHTHOHN cBsizu. OOmiast 3neKkTpoHHas napa. KpaTHOCTh KOBaJ€HTHOW CBSI3M.
DNeKTpoOTpULaTeIbHOCTh. [lepekpriBaHue 31eKTPOHHBIX opOuTaneid. Curma u nu cBs3u. KoBaneHTHas
NoJisipHasT M KOBAJIEHTHasl HEMOJIApHas XUMHuYecKue cBsi3U. OOMEHHBIH M JIOHOPHO-aKIIETITOPHBIH
MEXaHU3Mbl 00pa30BaHUsl KOBWIEHTHOW CBs3U. BelnectBa MOJEKYISPHOTO M HEMOJIEKYJISPHOIO
CTpOeHHS. 3aKOH MOCTOSIHCTBA COCTaBa ISl BEIIECTB MOJIEKYJISIPHOTO CTPOCHHUS.

Hounnas xumuueckas césa3v. Katnonsl 1 aHnoHbl. MloHHas CBs3b U ee cBoiicTBa. MlOHHas CBS3b
KaK KpaWHMM Clydau KOBAJICHTHOM TMOJSAPHOW CBsA3UM. @DOpMysbHas €IUHUIA BEIIECTBA.
OTHOCHUTENBHOCTD ACIEHUS XUMUYECKUX CBS3EH HA TUIIBL.

Memannuyeckas xumuyeckas céasb. OOIMe PU3NYECKUE CBOMCTBA METAJIOB. 3aBUCHUMOCTD
3JIEKTPONPOBOJAHOCTH METAJIOB OT TemnepaTypsl. CriiaBel. YepHbIE U LIBETHBIE CILIABHI.

Aepecamnoe cocmosinue eewjecmea. I'a3pl. 3akoH ABoraapo aisi ra3oB. MoJspHBIT 00beM
ra3oo0pa3HbIX BeulecTs ( pH H.y.). JKUIKOCTH.

Booopoonas xumuueckasn ceéasb. BogoponHas cBsi3b Kak OCOOBIN Cilydail MEKMOJIEKYISPHOTO
B3auMoJieiicTBUA. MexaHu3M ee oOpa3oBaHUs M BIIMSHUE Ha CBOWCTBA BEIIECTB (Ha MpUMEpPE BObI).
Hcnonp3oBaHue BObI B OBITY M Ha ITPOU3BOJICTBE.

BuytpumosnekyssipHas BOJOPOHAS CBA3b U €€ OHOoJI0ruyeckast pob.

Tunvr xkpucmanauueckux pewemox. Kpucraimnmyeckas pemerka. MoHHble, MeTammnueckue,
aTOMHBIE U MOJIEKYJSIPHbIE KPUCTAJUIMYECKHE peIIeTKH. AIUIoTponus. AMOpQHBIE BeIlecTBa, HX
OTJINYUTEIIbHbIE CBOWCTBA.

Yucmule gewgecmea u cmecu. CMeCH M XUMUYECKUE COEMHEHUA. | OMOTreHHBIE U T€TEPOrCHHbIE
cmecu. MaccoBasi 1 oObeMHasi J10Jisi KOMIIOHEHTOB B cMmecH. MaccoBast fojisi mnpumeceid. Pemenue
3aJa4 Ha MaccoBYIO 10710 puMeced. Kiaccudukanys BemecTB M0 CTENEHH UX YHUCTOTHI.

Jlucnepcruvle cucmemol. TlonsiTne aucriepcHO# cuctemsbl. JlucnepcHas ¢asza U TUCTIEpCHOHHAS
cpena. Knaccudukamus nucnepcHbix cucteM. KosowgHble nucnepcHble CUCTeMbl. l'enu U 307M.
3Ha4YeHHE TUCIIEPCHBIX CUCTEM B MIPUPOJIE U )KU3HU YEIIOBEKA.

JlemoHcTpanuu. Mojienb KpUCTAIUTMYECKON PeIIeTKH Xopuaa HaTpus. OOpasiisl MUHEpPaIoB ¢
MOHHOW KPUCTAJUTMYECKOM PEIIETKON: KAJIbIUTA, raauTa. Moenn KpUCTaIUIMYECKUX PEMIETOK «CYXOT0
apna» (WM Moja), anMasa, rpadura (Wiau KkBapma). Moxenbs MoisipHoro odbema raso. Tpu



arperaTtHeIX COCTOSHUS BOIbL. JlucTwmsimust BoAbsl. OOpasmbl pa3IUYHBIX TUCHEPCHBIX CHCTEM:
SMYJIbCHH, CYCIIEH3UH, a3po3o0iieid, reneit u 3omei. Koarymsanusa. Cunepesuc. Iddext Tunmans
JlabopaTopubie omnbiThl. 1. OrmnpeneneHue CBOMCTB HEKOTOPBIX BEIIECTB HAa OCHOBE THUIA
KpUCTAIIMYECKON permieTku. 2. O3HaKOMJIEHHE C KOJUICKIMEH MOJIMMEpOB, IJIACTMAcC M BOJIOKOH U
u3zienui u3 Hux. 3. JKecTKoCTh BOJbl. Y CTPaHEHHUE )KECTKOCTH BOJIBI.

4. O3HaKoMIIeHHE C MUHEPAJIbHBIMH BoJaMu. 5. O3HAKOMIJIEHHE C IUCIIEPCHBIMU CHCTEMaMU
IIpakTuyeckasi padora Ne 1. [TonyueHnue u pacro3HaBaHHE ra3oB.

Tema 3. JaexkTposmTudeckas aucconuanus (194)

Pacmeopbz. PaCTBopr KaKk TI'OMOI'€CHHBIC CHCTEMBI, COCTOAINIME M3 YaCTULl PACTBOPUTEIIA,
pPacTBOPCHHOI'0 BEIIECCTBA U IMPOAYKTOB HX B3aHMOH€ﬁCTBHH. PaCTBOpCHI/Ie KaK (1)I/ISI/IKO - XUMHYECKUH
Imponecc. MaccoBas nmons PAaCTBOPCHHOI'O BCIICCTBA. Tuner PaCcTBOPOB. MOJ'ISIpHaH KOHOCHTpalus
BCIICCTBA. MI/IHCpaJIBHBIG BOJBI.

Teopus snexmpoarumuyeckol ouccoyuayuy. DICKTPOIUTBI U HEINCKTPOJUTHI. CTENeHb AJICKTPOJIUTH-
yeckoid aucconmanvv. CuIbHBIE U ClIa0ble  AJICKTPOJUTHL. YPaBHEHHS  DJICKTPOIMTHYCCKOU
muccouuanuu. Mexanusm aucconuanuu. CtyneHuyaTtas aucconuanus. BogopoaHsliii mokazarenb.

Kucnomer B cBeTe TEOpPHH JIIEKTPOIUTHUECKON muccoruanuu. OOime CBOMCTBA HEOPraHUYECKHX U
OpPTaHUYECKUX KHUCIOT. Y CIOBHUS TEUCHUS PEAKIMI MEXIy dJIEKTPOIUTaMu 0 KoHia. Crnenududeckre
CBOMCTBA a30THOM, KOHUEHTPUPOBAHHOW CEPHOM U MyPaBbUHOM KHUCIIOT.

OcHosanusi B CBETE TeOoOpUun SHCKTpOHHTquCKOﬁ Jucconuanuu, ux KJ'IaCCI/I(l)I/IKaI_II/ISI u O6H_II/Ie CBOICTBA.
AMUHBI KaK OpTraHU4YC€CKUC OCHOBAHUA. CpaBHeHI/IC CBOMCTB aMMMaKka, MCTUJIaMHUHa 1 aHHUJIMHA.

Conu B cBeTe TECOpUn BHCKTpOHHTH‘{eCKOﬁ JAucconualnuun, ux KJ'IaCCI/I(i)I/IKaL[I/IH 151 O6H.[I/Ie cBoiicTa. Conmm
Kuciele 1 ocHoBHBIE. Coju OpraHn4YeCKuX KHUCJIOT. Msrina. 9HeKTpOXHMH‘ICCKHﬁ paa HaprI)KeHI/Iﬁ
MCTAJIJIOB U €TI0 UCIIOJIB30BAHUC IJI XaPpAKTCPUCTUKHU BOCCTAHOBUTCIIBHBIX CBOMCTB METAJLJIOB.

T'uoponuz. Cnydan ruaponusa coieid. Peakuus cpenst (pH) B pacTBopax TMIpOIM3YIOIIMXCS COJIEH.
I'maponns opraHU4eCKUX BELIECTB, €TI0 3HAYEHUE.

JdemoncTpauuu. VcnbiTaHue pacTBOPOB JIEKTPOIUTOB U HEIJEKTPOIUTOB HA MPEIMET JUCCOIUAIUU.
3aBUCHMOCTh CTETEHH JJIEKTPOJUTUYECKOW TUCCOLMAIMU YKCYCHOM KHUCIOTBI OT pa30aBieHUS
pactBopa. [Ipumepsl peakiuii HOHHOrO OOMEHa, UAYIIMX C OOpa30BaHUEM OCaJKa, ra3a WIH BOJIBI.
XVUMUYECKUE CBOWCTBA KHUCJIOT: B3aUMOJICHCTBHE C MeETalllaMd, OCHOBHBIMU M aM(OTEpHBIMU
OKCHJIaMH, OCHOBaHMSIMH (I[eJI0YaMU ¥ HEPaCTBOPUMBIMU B BOJIE), COMSIMU. B3ammoelicTBre a30THOM
KHCIIOTBI ¢ Menbio. Pasz0aBrneHue cepHOil Kucinorbl. OOyrauBaHHWE KOHIICHTPUPOBAHHOW CEPHOMU
KHUCJIOTOM caxapo3bl. XMMUYECKUE CBOWMCTBA IMIETOYEH: peakiyus HEHUTpaau3aluu, B3aUMOJICHCTBUE C
KHCIIOTHBIMH OKCHJIAaMH, COJIAMH. Pa3okeHre HEepacCTBOPUMBIX B BOJIE OCHOBAHWU MPU HATPEBaHUMU.
XUMHUYECKUE CBOMCTBA COJIEW: B3aUMOJEHCTBHUE C METaNIaMM, KUCJIOTaMH, WIeJI0YaMH, C JPYTUMHU
consimu. ['uaponu3 kapbuaa kanpims. M3yuenne pH pacTBOpOB THIPOIU3YIOMIMUXCS CONIEH: KapOOHATOB
HIEJIOYHBIX METAJIOB, XJIOPUAA U alleTaTa aMMOHHUS.

JlaGopatopusble omnbIThl. 6. O3HakomieHue ¢ KoJulekuued kuciot.7.Ilomyduenue u cBoiicTBa
HEpacCTBOPUMBIX OCHOBaHM.S. O3HaKOMJEHHE C KOJUICKIMed ocHoBaHMM. 9. O3HakomiieHHE C
KOJUIEKIIMEH MHMHEpaNoB, coaepxkamux couu.l0. VcnpiTanne pacTBOpOB KHCIIOT, OCHOBAaHUM U COJIEH
uHaukatopamu. 11.Pasnuunsle ciydanm ruzgponusa coneil. 12. 'mpponus xJopuzoB M aueraToB
IEJIOYHBIX METAJIJIOB.



IIpakTuyeckasi padora Ne 2. Pemenue 3KCriepuMEHTAIbHBIX 3a/1ad Ha UIACHTU(HUKAIIMIO OpraHuye-
CKHUX U HCOPTAaHUYCCKUX COCHHHGHHﬁ.

Tema 4. Xumuueckue peakuuu (21 q)

Knaccugpurayua xumuueckux peaxyuii. Peakuuu, wugymue 03 HU3MEHEHHUS COCTaBa BEILECTB.
Knaccudukanus mo 4uciy M COCTaBy pearupymooIllux BEHIECTB U MPOIYKTOB peakuuu. Peakiuu
COEIMHEHUS, Pa3NIO’KEHUs, 3aMeIIeHNs 1 0OMeHa B HEOPraHMYeCKol XuMuu. Peakiuu npucoennHeHus,
OTUICIUVIEHUS, 3aMELICHUS] U WU30MEPU3ALMU B OPraHMYECKOM XMMHUU. Peakiuu nonmmepusanuu Kak
YaCTHBIW ClTy4yall peaklui MPUCOCINHECHUS.

Tennosoui s3¢hpexm xumuueckux peakyuil. IK30- U DHIOTEPMHUYECKHE PEAKIUU. TepMOXUMHUCCKHE
ypaBHeHUs1. PacueT konuuecTBa TEIIOTHI 10 TEPMOXUMUYECKUM YPABHEHUSIM.

Crkopocmb  xumuueckux peaxyuti. IIoOHATHE O CKOPOCTM XUMHUYECKHX pEAKLMM, AHAIUTUYECKOE
BBIPDOKEHHE. 3aBHUCHUMOCTh CKOPOCTHM pPEaKUMH OT JaBJIEHUs, MPUPOAbl PEarupyrolluX BELIECTB,
KOHLEHTpALlUU, TEMIIEPATyphl, IJIOAAN UX CONPUKOCHOBEHMSI. 3aKOH AeHcTByroUMX Macc. Pemenue
3a/1a4 Ha XUMHYECKYI0 KUHETHUKY.

Kamanuz. Karammsaropsl. Karaimm3. ['oMoreHHsldi #  rereporeHHbll  karanus. IIpumepst
KaTaJIUTUYECKUX IIPOLIECCOB B IPOMBIIUIEHHOCTH, TEXHUKE, ObITy. dDepMEeHThl M HX OTIMYUSA OT
HEOpraHMYEeCKUX KaTain3aTtopoB. [[puMeHeHne KaTaau3aTopoB U EepMEHTOB.

Xumuueckoe pasnogecue. HeobOpatumble u oOpaTHMble peakuu. XHUMHUYECKOE PaBHOBECHE H
CIOCOOBI €ro CMEIIEHUs Ha MpuMepe nojydyeHuss ammuaka. CHHTE3 aMMHUaka B IPOMBIIUIEHHOCTH.
[TonsiTHE 06 ONTUMANIBHBIX YCIOBUSAX MPOBEIEHUS TEXHOJIOTMYECKOTO Mpoliecca.

OxuciumenbHo-60CCMAHOBUMENbHbBLE npoyeccsl. OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pPCaKkIuu.
Oxkucnurellb W BoccTaHoBHUTENbL. OkucieHMe H  BoccraHoBlieHue. CocTaBlieHUE ypaBHeHI/Iﬁ
OKHCIIUTCIBHO-BOCCTAaHOBHUTCIIbHBIX pCaKHI/Iﬁ MCTOIOM 3JICKTPOHHOT'O OajaHca.

Obwue ceoilicmea memannog. XUMHUECKHE CBOWCTBA METANIOB KaK BOCCTaHOBUTENEH.
B3aumopeiictBue MeTamioB ¢ HEMeTaJUlaMH, BOJOH, KHCIOTaMH M pacTBOpamMH CoJiei.
Meramiorepmus.

Kopposuss memannos ¥ak OKUCIHTEIbHO-BOCCTAHOBUTENBHBIA mporecc. CrnocoObl 3aIiuThl
METaJIJIOB OT KOPPO3HUH.

Obwue ceolicmea Hememannog. XVWMHYECKHE CBOMCTBA HEMETANIOB KaK OKHCIHTEIICH.
BzaumopeiicTBue ¢ MetaisiaMH, BOAOPOJAOM W JpyrUMH HeMmeTtaiuiamMu. CBONCTBAa HEMETAIIOB Kak
BOCCTAaHOBHUTENEH. B3amMomeicTBiue ¢ MPOCTHIMU U CJIOKHBIMU BEIIeCTBAMHU-OKUCTUTEIIME. OO1mas
XapaKTEPUCTUKA TAJIOT€HOB.

Onexmponuz. O01Ue cnocoObl MOTYYEHHUsS METANIOB U HEMETAJIOB. DJEKTPOJIU3 PacIuIaBOB U
PacTBOPOB AJIEKTPOJIUTOB Ha MPUMEPE XJIOPHAA HATPHUS. DICKTPOIUTHUECKOE IMOJIyYeHUE ATIOMUHUA.
[TpakTrueckoe 3Ha4eHHe EeKTpoin3a. ['arbBaHOIIACTHKA U TaJIbBAHOCTETHSI.

3axnouenue. TlepceKTUBBI PAa3BUTUS XUMHUYECKONM HAyKM W XUMHYECKOrO IPOU3BOJICTBA.
Xumus ¥ IpoOsIeMa OXpaHbl OKPYKAIOIIEH CPEIbl.



JleMOHCTpPaUK. OK30TEPMHUUYECKHE M HHAOTEPMUYECKHE XHMHUYECKHE peakuuu. TerioBbie
SIBIICHUS TIPU PACTBOPEHUH CEPHOM KHUCIOTHI 1 aMMHAYHOM CEJIUTPBI. 3aBUCUMOCTh CKOPOCTH pEaKLuu
OT IpPHUPOABl BEIIECTB HA MPUMEPE B3aUMOJEHCTBUS PACTBOPOB PA3JIUYHBIX KHUCIOT OJUHAKOBOU
KOHLICHTPALMK C OJUHAKOBBIMH KyCOYKaMH ( IpaHyJiaMH) IIMHKa M OJWHAKOBBIX KYCOYKOB Pa3HBIX
METaJIJIOB (MarHus, LIMHKA, K€Je3a) C pacTBOPOM COJITHOM KHUCIOTHl. B3ammoneiicTBue pacTBOpOB
CEpHOI KHCJOTHI C pacTBOpaMu THOCYNb(ara HaTpHs Pa3IMYHOW KOHIEHTPALMU U TeMIIEepaTyphl.
Mopenp kumsmero cnos. PasnoxkeHue mepokcuga BOJOPOJAa € IOMOLIBIO  HEOPraHMYECKHUX
KaranuzaTopoB (xsopuaa xkenesa (I1), noguma xamus) U TPUPOAHBIX OOBEKTOB, COCPKAIIMX KaTalazy
(ceipoe  wmsco,  kaprodenb).  Ilpocteifiine  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIMU:
B3aMMOJICHCTBHE IIMHKA C COJSHOW KHUCIOTOM W kene3a ¢ cynbparom wmemgu (I). Momenu
anekTpoausepa. MoJenpb 3JIEKTPOIU3HON BaHHbI JUIS TOJTYYCHUS aTlOMUHUSA.

JlabopaTopuble onbIThbl. 13. IlonyueHue Kuciopoja pas3ioKEHHEM IEPOKCHIA BOAOPOJA C
nomoInpio okcuaa mapranna (IV) u katanassl ceIporo kaptodens.
14. Peakuus 3amelnieHusi MeIu keye3oM B pacTBope cyibdarta meau (II). 15. [Nomyuenue Bomopona
B3aMMOJEUCTBHEM KHUCIOTHI ¢ OUHKOM. 16. O3HakoMiIeHHME C KOJUIEKIIMEHM MeTaluioB. 17.
O3HaKOMIICHHE C KOJICKIIHEH HEMETAIIJIOB.
IIpakTuyeckas padora Ne 3. ['eHeTHUeCKas CBSI3b MKy PA3IMYHBIMU KJIAaCCAMH HEOPTAHUYECKHUX H

OpPraHu4YCCKuUX BCHICCTB.



[Ipunoxxenue

Kpurtepuu oneHKH y4eOHOii JeATeIbHOCTH 10 XUMHHU
(10 -11 xmaccwr)

OneHka YCTHBIX OTBETOB y4aIHUXCHA
Ommemxka «5»- CTaBUTCS B TOM CJly4ae, €clid yJalluicsl MOKa3bIBaeT BEpHOE MOHUMAaHNE XUMUYECKON
CYIIIHOCTH pPacCMaTpPUBAEMBIX SIBJICHUA W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpPUW, AAET TOYHOE
ONpeZiefiecHue W HCTOJIKOBAaHWE OCHOBHBIX TOHSATUH, 3aKOHOB, TEOPHH, a TaKXke MpPaBUIbHOE
OTIpeNieIeHne XMMUYECKUX BEIMYUH, MX E€AWHUI] U CHOCOOOB HM3MEPEHUS; MPABUIBHO BBHIMOIHSICT
YepTekKH, CXEMbI U IpaUKU; CTPOUT OTBET MO COOCTBEHHOMY ILJIaHy, COIPOBOXKIAET Paccka3z HOBBIMU
IpUMEpaMu, yMEeT MPUMEHUTh 3HAHU B HOBOM CHTyallud NpPU BBINOJHEHUU MPAKTHYECKUX 3aIaHUM;
MOJKET YCTAaHOBUTH CBSI3b MEX/1y U3y4aeMbIM M paHee N3YUCHHBIM MaTepuajoM 0 KypCcy XMMHH, a TaK
&Ke ¢ MaTepHajIoM, YCBOCHHBIM 0 N3YYEHHIO IPYTUX MIPEIMETOB.
Ommemxka «4» - CTaBUTCS, €CIM OTBET YUCHHKA YAOBIETBOPSET OCHOBHBIM TPEOOBaHHUSIM K OTBETY Ha
«5» , HO aH 0e3 MCIOJIb30BaHUsI COOCTBEHHOIO TJIaHA, HOBBIX PUMEPOB, 0€3 MPUMEHEHHUs 3HAHUN B
HOBOW cHUTyanuu, 0€3 HCIOJBb30BaHHUS CBSI3€H C paHee W3YYCHHBIM MaTepuaioM, YCBOEGHHBIM MpHU
U3YYEHHUH JIPYTUX MPEAMETOB; €CIIM yJaIHiCs TOMYCTHII OJHY OIIMOKY Wi He 0oJiee IBYX HEI0YETOB
U MOXKET MX UCIPABUTh CAMOCTOSTENILHO HIIM C HEOOBIION MOMOIIBIO YUUTEIS.
Ommemka «3» - CTaBUTCA, €CIM YYalIMCA TPABWIBHO TOHUMAeT XWMHYECKYIO CYIIHOCTb
paccMaTpUBaEMBbIX SIBICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCA OTAENbHBIE MpoOesbl B
YCBOGHHH BOIPOCOM Kypca XHMHH, HE MPEMATCTBYIONIME AabHEHIIEMYy YCBOCHHUIO MPOTPAMMHOTO
MaTepuana; yMeeT MPUMEHSTh MOyuYeHHbIe 3HAHUS MPU PEUICHUH MPOCTHIX 33/1a4 C HUCIIOJIb30BAaHUEM
TOTOBBIX (DOPMyJI, HO 3aTPyTHSETCS NMPHU PEIICHHH 3a7ad, TPEOYIOIUX NMpeoOpa3oBaHUs HEKOTOPHIX
dbopmy;nonycTun He Ooiiee OJHOM rpyOol OMMOKU M JBYX HENOYETOB, HE Oojee OAHON TrpyOoil u
OJIHO He TpyOoii omnbku, He Oosiee IBYX-TpeX HE rpyObIX OLIMOOK, OJHOW HE rpyOOi OMMOKU U TPEX
HEJI0YEeTOB, JOMYCTHII YEThIPE WIH MATh HE0UYETOB.
Ommemka «2» - CTaBUTCS, €CIHM YyYaIIMWCS HE OBJIAJell OCHOBHBIMH 3HAaHUSIMH W YMEHHU B
COOTBETCTBUM C TpPEeOOBAHUSAMH MPOrpaMMbl U JOMYCTHJ OOJbIIEe OIIMOOK M HEIOYETOB, YeM
HEOOXOIUMO IS OLIEHKH «3) .
OneHka MMCbMEHHBIX PadoT yYaluxcs
Ommemxa «5» cTaBUTCS 32 pabOTY, BHITTOJIHEHHYIO TIOJIHOCTBIO 0€3 OIIMOOK 1 HEJI0YETOB.
Ommemxka «4» ctaBUTCA 3a paOOTy, BBIOJHEHHYIO MOJHOCTHbIO, HO NPU HAJW4YMU B Hell He Oonee
OJIHO rpy0Ooii OIMOKM M OJHOTO HEAOYeTa ; He OoJsiee TpeX HEI0UETOB.
Ommemra «3» CTaBUTCS, €CIU YUYEHUK BBIMOJHUI MPaBHIBHO HE MeHee 2/3 Bceld pabOTHI MK
JOTyCcTUsl He Ooyiee OHOM TpyOOil OmMMOKM W JBYX HEAOUYETOB, HE Oojiee OHON TpyOOl M OFHOU
HerpyOoil omubOKu, He Oojee TpeX HErpyObIX OMIMOOK, OJHON HErpy0oil OUIMOKH U TPEeX HEI0YETOB,
P HAJIMYUHW YETHIPEX-TISTH HEJ0YECTOB.
Ommemka «2» CTaBUTCS, €CIM YUCIO OIMMOOK M HEJOYETOB MPEBBICUIO HOPMY OLEHKH «3» WU
BBITMIOJIHEHO MPaBUIILHO MeHee 2/3 Bcel paboThI.

Onenka NpakTH4ecKUX padoT ydyauuxcs.

Ommemka «5» CTAaBUTCS, €CIM Y4YalIUiics BBINOJHSIET paboTy B MOJHOM 00OBEME ¢ COOJIOAEHUEM
HEOOXOJMMOW  TIOCIIEIOBATEIbHOCTH TPOBEJCHUS OIBITOB M HW3MEPEHHH; CaMOCTOSATEIEHO U
palMOHATIBLHO COOMpaeT HeoOXoIuMble MPUOOPHI; BCE OMBITHI MPOBOJUT B YCIOBUSX M pPEXKHUMAX,
00eCTIeYNBAIOIINX TTOTYyUYEHHE MPABIILHBIX PE3yJbTATOB U BBIBOJOB; COONIONACT TPeOOBAHUS MPABHII
0€30MacCHOCTH TpyJAa; MpPaBUIBHO M AaKKypaTHO BBINIOJHSET BCE 3allUCH, TaOJMIbI, PHCYHKH,
BBIUUCIICHHUSL.

Ommemka «4» CTaBUTCS, €CIH BBINIOJIHEHBI TPEOOBAHUS K OLIEHKE «5», HO OBUIO JOMYIIEHO J1Ba-TPU
HeJloueTa; He 0oJiee 0THOM HEerpyOol OMMOKH M OJTHOTO HeJ0ueTa

Ommemra «3» CTaBUTCA, €CIM PabOTa BHITIOJHEHA HE MOJIHOCTHIO, HO 00BEM BBIMOJTHEHHON YacTH
TaKOB, YTO IMO3BOJSET MOJIYYUTh MPABUIIBHBIM PE3ysbTaT U BBIBOX; €CIU B XOJ€ NMPOBEICHMS OIbITA
ObUIN JOMYIIEHBI OIIUOKH.



Ommemra «2» CTaBUTCA, €clid paboTa BHINIOJHEHA HE TMOJHOCTHIO M OOBEM BBIMTOJIHEHHOW YacTh
paboThl HE MO3BOJSET CAENaTh IMPABHIBHBIX BBIBOJIOB, €CJIHM ONBITHI, HAOIIOJCHUS, BBIYHACICHUS
IPOBOIWINCH HEMTPABUIIBHO.

OueHuBaHUe yMeHHil pelIaTh JIKCHEePUMEHTAJIbHBbIE 3a/a4d (CIEIyeT YYUTHIBaTh HAOIIOICHUS
YUUTENS U IPEIBSIBISEMBIC YYAITUMCS PE3yIbTAThl BHITIOJIHEHUS OIBITOB):

Ommemka«S»: -TNaH pEIICHUS 3a7addl COCTABJICH NPAaBUIBHO - OCYIIECTBICH MOAOOP XMMHUYECKHX
peakTHBOB M OOOpYIOBaHUS, AHO TMOJHOE OOBSICHEHWE U CHENaHbl BBIBOABI Ommemka«4y: -TiaH
pelIeHHusT 3aJaydl COCTABJICH TMPABWJIBHO - OCYIIECTBICH IMOM0OP XHMHUYECKHX PEAKTHBOB U
000opyI0BaHUs

- IONYIIEeHO He 60Jiee NBYX HECYIIECTBEHHBIX OMMUOOK(B OOBSICHEHUHU U BHIBOJIAX ).

Ommemka«3»: -TIJaH peIIEHUs 3a7aydl COCTAaBJIEH NPAaBUIBHO - OCYLIECTBICH MOAOOpP XMMHUYECKHUX
PEaKTHBOB M 000PYIOBAHHUS - IOIYIIIEHA CYIIECTBEHHAs! OIMOKA B OOBSICHEHUH U BBIBOJIAX
Ommemra«2»: - 1ONyLEHBI 1B€ U 00Jee OUIMOKH B IUIAHE PEIIEHUs, 10100pe XUMUYECKUX PEAKTUBOB,
000opy0BaHusl, B 00BSICHCHUU M BBIBOJIAX.

Ounenka pe3yJibTATOB KOHTPOJIbHBIX PadoT

Ounenka KOMOMHMPOBAHHBIX KOHTPOJIBbHBIX padoT yuyammxcs 10 kiaccoB (0a30Bblii YPOBEHB).
Kaxxnast komOuHupoBaHHas KOHTpoJibHasA padoTa B 10 kiacce onenuBaetcs B 50 6anios.

Kaxnoe TecroBoe 3aanue oleHuBaercs B 3 6asia.

3anmanus B cBOOOAHON (hopMe OLIEHUBAIOTCS OT 5 10 9 GayioB.

[IIkana nepeBoja B NATHOAIIBHYIO CUCTEMY OLICHKHU:

0-256 «2» (0-50%)

26-356 <« 3» (52-70%)

36-43 6 «4» (72-86%)

44-50 6 «5» (88-100%)

Onenka KOMOMHUPOBAHHBIX KOHTPOJIbHBIX padoT yyamuxcest 10 kiaacca (yriry0s1eHHBIH
YPOBEHBb)

Kaxxnast komOuHupoBaHHas KOHTpoJsibHas paboTa B 10 kitacce onenuBaercs B 22 Oaia.

Kaxxnoe TecToBoe 3aanue ¢ BLIOOPOM OJJHOTO MPaBUIIHLHOTO OTBETA OIICHUBAaeTCs B 1 Oam, Ha
COOTHECEHHE OlleHHUBaeTcs 2 6ayutamu. 3agaHusi B CBOOOIHOM (hopme OlleHHBAIOTCS B 3 Oaua.

[IIkana nepeBoaa B MATHOAIIBHYIO CUCTEMY OIIEHKH
0 — 7 6annoB — «2»

8 — 116am10oB — «3»

12 — 16 Gamna — «4»

17 — 22 6amna — «5»

KombunupoBannas koHTposibHas padora Ne 3 B 10 kitacce onenuBaercs B 11 6amos.



Kaxxnoe TecToBoe 3aaHue ¢ BLIOOPOM OJHOTO MPABHIBLHOTO OTBETA OlIEHMBAETCS B 1 Oaii, Ha
COOTHECEHHE OIleHIBacTcs 2 OamiaMu. 3agaHus B CBOOOIHON opMme olleHuBaroTCs B 3 Gaa.

[IIkana nepeBoaa B MATHOALILHYIO CHCTEMY OICHKH
0 — 3 6amma — «2»

4 — 6 6ayoB — «3»

7 —9 6amioB — «4»

10 — 11 GamwtoB — «5»

Kaxnas kouTposabHasi padora B 11 kiacce (yriry0JieHHbIH YPOBEeHb) OLICHUBACTCS B 28 OaJLIOB.
Kaxmoe TectoBoe 3amanue onennBaercs B 1 6armna.

3ananus B cBOOOAHOM opMe OLIEHHBAIOTCA OT 2 10 5 OaIjioB.

[IIkana nepeBoja B MATUOAIILHYIO CUCTEMY OIICHKU:

0-126. «2» (0-45%)

13-18 6. «3» (46-65%)

19- 256. «4» (66-92%)

26-28 6. «5» (93-100%)

Kazknas konTposabHasi padora B 11 kiacce (0a30Bblii ypoBeHsb) onieHuBaercs B 50 6ayios.
Kaxnoe tectoBoe 3amanue omneHuBaeTcs B 3 Oaia.

3amanus B CBOOOIHOM opMe OIleHUBaIOTCS OT 4 710 8§ 6aJIoB.

[Ikana nepeBosia B MATHOAJUIBHYIO CUCTEMY OLICHKH:

0-2506. «2» (0-50%)

26-3506. «3» (52-70%)

36-43 6. «4» (72-86%)

44-50 6. «5» (88-100%)

[lepeuens ommbok

OmmbKka cunTaeTcs 2pyootl, eCau YIaAIIunCs:

He 3maer ompeneneHuii, OCHOBHBIX TMOHSATUN, 3aKOHOB, MPaBWJ, OCHOBHBIX IOJOXECHHHA, (OpMYI,
OOIIETTPUHATHIX CHMBOJIOB, €IMHUI] H3MEPEHUS.

He ymeer BbIieIUTh B OTBETE IJIABHOE.

He ymeer npuMeHsTh 3HAHUS JIs1 pEIICHUS 3a7a9 M OObSICHEHUSI XUMUUYECKHX SIBJICHUH; HETIPABUIIBHO
dbopMynUpyeT BOMPOCHI 337a4d UIN HEBEPHO OOBSICHSET XOJI €€ PEIICHHUS;, He 3HAET MPUEMOB PEIICHUS




3a/1a4, AaHAJIOTWYHBIM DPaHEE PEIICHHBIM B KIJIACCE, HEMPABHIILHO IMMOHMMAET YCJIOBHE 3aJa4d WM
HCTOJIKOBBIBAET peIlICHUE.

He ymeer untath U COCTaBIATh YPAaBHEHHSI XUMUYCCKUX PEAKITUH.

He ymeer moaroroButh u cobpath npubop. IIpoBecTu ombIT, UCMOIB30BATh MOJIYYE€HHbIE JaHHBIC IS
BBEIBOJIOB.

Hapymaer TpeGoBanus mpaBui1 6€30M1aCHOCTH IIPHU pab0Te B KAOMHETE XUMUH

K neepybvim ommbkam oTHOCATCS:

Herounoctu ¢opmynupoBoOK, orpenencHuil, MOHSATHI, 3aKOHOB, BBI3BAHHBIC HEMOJIHOTOM OXBaTa
OCHOBHBIX TIPU3HAKOB OIPEACIIEMOrO IOHSATHUS, OIIMOKH, BBI3BAHHBIE HECOOJIOICHHEM YCIOBHMA
MPOBEJICHUS KCIIEPUMEHTA.

OmubKu B pacCTaHOBKH KOA(P(PHUIIMEHTOB B YPAaBHEHUSX.

[Iponyck uim HETOYHOE HANMCAHUE HAWMMEHOBAHHUM equHUIl (GU3HUECKUX BenuduH. HepannoHanbHbIHi
BbIOOp X0/1a pELIeHMUS.
Heodouemamu cunrtarorcs:

ApudmMeTndeckne OMMUOKH B BBIYHCICHHSX, €CITU OTH OMMOKH TPyOO HE HMCKaXKalT pPeajbHOCTh
MOJy4EHHOTO Pe3yJIbTaTa.

OTtaenbHBIC MOTPEITHOCTH B (DOPMYIIMPOBKE BOIPOCA UM OTBETA.

HeOpesxHoe BBITTOTHEHUE 3aITUCEH.







