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.  TIOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma mo kypcy «Xumusi» B 10-11 kiaccax paszpaboraHa Ha OCHOBE
JOKYMEHTOB M HOPMATHUBHBIX aKTOB:

e 3akoHa «O06 obpazoBanun» Ne273-d3 ot 29 nexadps 2012 r.;

e[lpukaz3 MunoOpuayku P®D ot 17.12.2010 Nel897 (B pen. or 31.12.2015) «O6
YTBEPXKICHUH (PeepalbHOTO TOCYAAPCTBEHHOTO0 O0pa30BaTEIbHOTO CTaHIApTa OCHOBHOTO
o01mrero oopa3oBaHUsY;

e [Ipuka3a MunucrepctBa npocsemienus: Poccuiickoit ®denepanun ot 28.12.2018 r. Ne 345
«O (enepasibHOM INepeyHe Y4eOHMKOB, PEKOMEHAYEMbIX K HCIIOJIb30BAaHHUIO MPHU pean3aluu
UMEIOIUX FOCYIapCTBEHHYIO aKKPEAUTALMI0 00pa30BaTeIbHbIX IPOrpaMM Ha4aJbHOIO OOIIEro,
OCHOBHOT'O O0IIIETro U CpeaHero o0mero 00pa3oBaHus»;

e [Tucemo Munobpuayku Poccum ot 28.10.2015 N 08-1786 "O pabouux mporpamMmax
y4€OHBIX IIPEIMETOBY;

e [Ipukaza Munucrepcra odpazoBanust Poccuiickoit ®denepanuu ot 09.03.2004 r. Nel312
(pen. or 01.02.2012) «O6 yrBepx)acHuH QeaepaTbHOro 0a3MCHOrO YYeOHOro IUTAHA W
IPUMEpPHBIX Y4eOHBIX IUIAHOB AJIsi 0Opa3oBaTeNbHBIX yupexaeHuil Poccuiickoit denepanum,
peanu3yolmx nporpaMMel obuiero oOpasoBanusi»; Ilpuka3 MuHHcTepcTBa MPOCBELICHUS
Poccuiickoit denepauuu ot 22 mapra 2021 roma Ne 115 «O0 yrBepxkaenuun Ilopsinka
OpraHM3alMil  OCYILIECTBJIEHHUS  OOpa30BaTEIIbHOM  JEATEIbHOCTH IO  OCHOBHBIM
o0mieoOpa3oBaTesibHBIM ~ IIporpaMMaM  —  00pa30BaTeNIbHBIM  IpOrpaMMaM  HayallbHOTO,
OCHOBHOT'O O0ILIEro U CpeHero oouiero 00pa3oBaHus»;

e CaHuTapHO-3MMJIeMHOIOTHYecke mpaBwia u HopMatuBel CanlluH 2.4.2.2821-10
«CaHUTapHO-3IINIEMUOJIOTMYECKHEe TpeOOBaHUS K YCIOBMSIM M OpraHu3aluud OOy4YeHus B
0011e00pazoBaTeNbHBIX Opranu3anusaxy, Canutapasie npasmia CII 2.4.3648-20 ot 28 ceHTs0ps
2020 Ne 28, Canurapusle npasuia 1 HopMbl CAHITUH 1.2.3685-21 ot 28 suBaps 2021 roxa;

¢ OOII cpennero obmiero oopazoanus MAOY «llentp ob6pazoBanus Ne7»

e[lonoxxenne mo pa3paboTKe U yTBEp)KIEHHIO pabouux mnporpamm MAOVY «llentp
obpazoBarust No7y;

¢ YyeOHbIi mi1aH o0pa3oBaTeIbHON OpraHU3aluy;

e [Tonoxxenne 00 opranuzanuu auctaniioHHoro ooydenus MAOQY «llentp oOpa3oBaHus
No7» ot 31 mapra 2020 roaa.

Jannas pabodas mporpamma peaqu3yeTcss B y4eOHHMKax Juisi 001meoOpa3oBaTeIbHBIX
yupexaenuit apropoB I. E. Pymsutuca u @. I'. ®enpamana «Xumus. 10 knace» n «XuMusl.

1 1xmaccy.



3a ocHOBY pabouedl mporpaMmbl B3siTa mporpamma Kypca xumuu s 10-1lkmaccos
o0mieo0pa3oBaTeNbHBIX YUPEXKACHUN, OIMyONMKOBaHHAs u3gaTenbcTBoM «lIpocBemieHue» B
2013 rony (m3marenbctBo COOpPHHK MpOrpaMM Kypca XMMHUHM K Y4eOHMKAM XHMHH aBTOPOB
I'.E.Pyn3utuca, ®.I'.®enpamana g 10-11 kmaccon)

MECTO KYPCA B YYEBHOM IIJIAHE

Y4eOHBIH M1aH MKOIBl OTBOAMUT 69 4acoB AJis 003aTEILHOTO H3yYSHUS XMMUHU Ha JTare
cpenHero (MmoxHoro) obmiero oopazoBanus u3 pacuera 1 yueOnsIii uac B Henenro: 10 kiacc-
35y9acoB, 11 knacc -344

HEJU U 3AJJAYU KYPCA

['maBHBIC 1IEH cpeHero (IIOTHOT0) 00IIero 00pa3o0BaHUS COCTOST:

1.8 hopMupOBaHUH ETOCTHOTO MPEICTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX

SHAHUAX, YMCHUAX U crocobax JCATCIIbHOCTH,

1. B IIPUOOPETEHNH OTBITa PA3HOOOPA3HON JIEATEILHOCTH, OIbITA IIO3HAHUS 1
CaMOIIO3HAHMS,
2. B TIOATOTOBKE K OCYIICCTBICHUIO OCO3HAHHOTO BBIOOpAa WHIUBUIYAIBHOU

00pa3oBaTenbHOI WU NpOoPeCCHOHATBHON TPACKTOPHH.

bonpmioit Bkiaxm B AOCTHKEHHME TIABHBIX Ieeld cpenHero (MOJIHOro) oOOIIero
00pa30oBaHMs BHOCUT U3Y4YE€HUE XUMUU, KOTOPOE MPHU3BAHO 00eCTeYnTh.

1. (opMHUPOBAaHHE CUCTEMBl XMMHUYECKUX 3HAHUH KaK KOMIIOHEHTAa €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA;

2. pa3BUTHE JIMYHOCTH OOYYArOMIMXCS, WX HHTEIUIEKTyaJbHOE W HPABCTBEHHOE
COBCPIICHCTBOBAHMUC, q)OpMI/IpOBaHI/Ie Y HHUX TYMaHHUCTHUYCCKUX OTHOIIIEHUH M DKOIOTHYECKH
11€J1€CO000Pa3HOTrO0 MOBEACHUS B OBITY U TPYJOBOU JAESITENBHOCTH;

3. BBIPA0OTKY MOHMMAaHUS OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTUHU XUMUH, a TAKIKE
dbopMUpOBaHHE OTHOIICHHS K XUMHUM KaK BO3MOXXHOW oOmacTh OyAylied NpakTUYecKoi
JeSITEIIbHOCTH;

4. dbopmupoBaHre  yMEHHS ~ 0O€30macHOTO  OOpalieHussT ¢ BEIHIECTBaMH,
UCIIOJIb3YEMBIMH B TOBCEHEBHOM KU3HHU.

HenasiMu n3y4yeHusi XMMHMHU B CpeHei (MOJITHOM) 1IKoJIe ABJISIIOTCH:

1. (popMupoBaHue yMeHHSl BHMIeTb M IOHMMATH LEHHOCTL O00pa30BaHus,
3HAYUMOCTh ~XMMHUYECKOTO 3HAaHHSA JJIs  KaXJIOro 4YelloBeKa HEe3aBUCUMO OT  €ro
npoecCHOHANBFHOM NEeATENhbHOCTH; YMEHHE paznuvarh (akThl M OIEHKH, CpPaBHUBATh
OIICHOYHBIE BBIBOJBI, BHUJETh HUX CBSI3b C KPHUTEPUSIMH OLEHOK M CBSI3b KPHUTEPUEB C
OTIPENIETIEHHON CHCTEeMOM IIEHHOCTeH, (OpMYIHpOBaTh W OOOCHOBHIBATH COOCTBEHHYIO

MO3UIIMIO;



2. (popMHpOBaHHE LEJTOCTHOIO NPEACTABJICHHS 0 MHUPe, IPEICTABICHHAS O POJIH
XUMHUU B CO3JIaHMHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KAapTHHBI MHUpPA, YMEHUS OOBACHSTDH
00BEKTHI U MPOLIECCHI OKPYIKAOLIEH AEMCTBUTEIBHOCTU (IIPUPOJIHON, COLIMATIBbHOM, KYIbTYPHOM,
TEXHUYECKOH cpelibl), UCIOJb3Ysl Ul ATOI0 XUMUUECKUE 3HAHUS;

3. npuodpereHne oONbITa Pa3HOOOPA3HOW JeSATeJILHOCTH, OINbITA MO3HAHUS U
CaMOIIO3HaHUs, KJIFOUEBbIX HaBBIKOB (KJIFOUYEBBIX KOMIETEHTHOCTEH), UMEIOLMX YHUBEPCAIbHOE
3HaYeHHUE JUIS PA3NUYHBIX BUJOB JEATEIBHOCTH — HABBIKOB PEIHICHUS IMPOOJIeM, HPUHSATHS
peLIeHMH, MoKMCcKa, aHaau3a U 00paboTKu MH(pOpMALUK, KOMMYHUKAaTUBHBIX HaBBIKOB, HABBIKOB
U3MEpPEHUui, COTpyAHUYECTBA, 0€30IIaCHOTO 0OpaIlleHHs C BEIIeCTBAMH B IOBCEJHEBHOM JKU3HHU.

4. OCBOCHUE 3HAHHUI O XMMHUUYECKON COCTAaBIIAIOIICH €CTECTBEHHOHAYYHON KapTUHBI
MUPA, BAKHEUIINX XUMUYECKUX MTOHITUN, 3aKOHAX U TEOPUSIX;

S. OBJIa/IeHe YMEHMSIMH IIPUMEHATh IIOJIyY€HHbIE 3HaHMUA i1 OOBSICHEHUS
pa3sHOOOpa3HBIX XMMUYECKHUX SIBIIEHUM M CBOMCTB BEIIECTB, OLIEHKH POJIM XMMHUHU B Pa3BUTHU
COBPEMEHHBIX TEXHOJIOTUH U MOJYy4YEHUH HOBBIX MaTepUaOB;

6. pa3sBHTHe [103HABATEJIbHBIX MHTEPECOB U HHTEIIEKTYaJbHBIX CIOCOOHOCTEW B
npolecce CaMOCTOSATENIBHOTO IMPHOOPETeHHsT XMMHUYECKMX 3HAaHUM C  HCIOJb30BaHUEM
pas3JINYHBIX UCTOYHUKOB UH(OPMAINK, B TOM YUCII€ KOMIIBIOTEPHBIX;

7. BOCHIUTaHUe YOSKJICHHOCTU B MMO3UTUBHOM POJIM XMMUHU B )KU3HU COBPEMEHHOIO
o0miecTBa, HEOOXOIUMOCTH XHUMHYECKH T'PAaMOTHOTO OTHOUICHHSI K CBOEMY 3JI0POBBIO U K
OKpYXKarolleu cpee;

8. NpUMeHeHHe MOJYYeHHbIX 3HAHUH U YMeHM# 1 6e3011acCHOTrO UCTIOIb30BaHUS
BEUIECTB M MaTepuajoB B OBITY, CEIbCKOM XO3SIMiCTBE M Ha MPOU3BOJACTBE, pPELIECHUS
MPAKTUYECKUX 33/7a4 B IOBCEJAHEBHOM JKHU3HM, MPEAYNPEKICHUS SIBICHUN, HAHOCSIIMX BpPEN
3I0POBBIO YEJIOBEKA U OKPYXKAIOLIEH Cpele.

YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI

Peasuzaumusa paGodyeili mnporpaMmsbl IUIAaHUPYETCS B YCIOBHUAX KIACCHO-YPOUHOM
cuctembl. J[is panumoHaNbHOM OpraHuM3allMy IEelIarorudyeckoro mpoiecca OoJbIIoe 3HAUYEHUE
uMeeT peanuzanus TudGepeHIIMPOBAHHOIO MOAX0a K 00yJaromuMCs, Y4eT UHIUBUIYaIbHBIX
0coOeHHOCTeH 00yUaloMXCs IPH ONPEACTICHUN JOMAITHETO 3aJaHHs.

B ocHOBy mnporpamMmbl MONOXKEH NPUHIUN pa3BuBatoniero ooOydenus. Ilporpamma
o0ecrieunBaeT CO3HATENIbHOE YCBOCHHE YUalIUMUCS BaXKHEHUIINX XMMHUYECKHUX 3aKOHOB, TEOPUI
U TIOHATHUH; GOpMHUpYET IMpeJCTaBICHHE O POJIM XUMHH B Pa3BUTUU PazHOOOpa3HBIX OTpaciei
IIPOU3BOJICTBA; 3HAKOMUT C BELIECTBAMM, OKPY)KAOIIMMHU 4YesoBeka. [Ipm 3TOM OCHOBHOE
BHHUMaHUE y/EJSeTCs CYIIHOCTH XUMUYECKUX PEAKIMil 1 METO/laM UX OCYLIECTBIICHHUS, a TaKXKe

crioco0aMm 3alUThl OKPYKArOIIEH CPeibl.



Hcnoan3yembie (hopMbI OPraHu3aluNa YIEOHOH e TeJILHOCTH .

®ponTanbHasA (popMa 00yUeHHs - IPEANIOIATaET COBMECTHYIO JESITEIBHOCTD BCEH Kilacc
- TPYIIBL: YYUTEIb CTABUT JJIA BCEX OJMHAKOBBIE 3aJla4yM, M3JIaraeT IPOrpaMMHBIN Marepual,
ydaiuecs: paboTaroT HaJl OJHOW MpoOsieMON. YUuTenb CHpalldBaeT BCeX, OeceayeT co BCEMH,
KOHTPOJIUPYET BCEX.

NupuBuayansHass ¢opma o0ydyeHMsi - yrioyOn€HHas WHIMBHIyalu3alus OOydeHHs,
KOrja KaXkJIOMy Ja€rcs CaMOCTOSITENIbHOE 3aJaHMe M IPEANOJaracTcss BBICOKMH YPOBEHBb
IIO3HABATEIbHOM AaKTUBHOCTM M CaMOCTOSATENbHOCTH Kaxa0ro ydeHuka. JlanHas ¢opma
nesnecooOpa3Ha MpH BBINOJHEHUH YNPa)KHEHWH, PELIEHUH 3ajad Pa3HbIX BUJOB, yINIyOJIeHUH
3HAHUH U JIMKBUJIAIMH B HUX TPOOEIOB

Hcnosb3yeMbie METOALI 00VYEeHH S

IIporpamma cocTaBiieHa C Yy4e€TOM BEAYLIEH pPOJM XHMHYECKOIO JKCIIEPUMEHTA.
IIpenycMmarpuBaroTcss BCE BUIBI LIKOJIBHOIO XUMHUYECKOIO DKCIIEPUMEHTa — JEMOHCTPALIMH,
7abopaTOpHBIE OMBITHI U MpaKTHYeCKHe padoThl. Pabouas mporpamMma Mo XUMHH pean3yeTcs
yepe3 (OPMHUPOBAHHME Yy YYalIMXCS OOIIEydyeOHBIX YMEHUH ¥ HAaBBIKOB, YHHUBEPCAJIbHBIX
CHOCOOOB JEATEIbHOCTH U KIHOYEBBIX KOMIIETEHIIMH 3a CYET MCIIOJIb30BAaHHUS TEXHOJIOTUH
KOJIJIEKTUBHOTO OOY4EHUSI, ONIOPHBIX KOHCIIEKTOB, AMJIAKTUUYECKUX MATepUallOB, U MPUMEHEHUS
TEXHOJIOTUH IPpaUIeCcKOTo MpeICcTaBIeHUs HH(pOpMaIMK TPU CTPYKTYPUPOBAHUH 3HAHUH.

IIporpamMMa nmpeaycMaTpUBaeT NPoBeIeHHeE CIEeIVIOIUX BUWIOB KOHTPOJIS:

CdopMupoBaHHOCTH METANpPEAMETHBIX U MPEAMETHBIX YMEHUH OlleHUBAeTCs B Oajiax 1o

pe3yJbTaram:

®CTApTOBOM  JUArHOCTUKM  TOTOBHOCTHM K  M3YyYCHMIO  @peaMmera  «XUMH»
(mmarHoctuveckas paboTta B Hauaie y4eOHOro roaa,

® TEKYILIEr0 KOHTPOJS (YCTHBIE U MHCbMEHHBIE ONMPOCHI, JJAOOPATOPHBIE U MPAKTHYECKUE
paboThl, TBOpUYECKME pabOThI, HamucaHue pedepaToB, yuyeOHBbIE HCCIENOBaHMUS U ydeOHbIE
MIPOEKTHI, 33J]aHUs C 3aKPBITHIM OTBETOM M CO CBOOOJHO KOHCTPYHPYEMBIM OTBETOM — TIOJTHBIM
U YaCTUYHBIM, WHAMBHIYyalbHbIE W TPYNIOBBIE (OPMBI OIEHKH, CaMO- U B3aWMOOIICHKA,
pednexcus u ap.),

® TEMAaTUYECKON OIIEHKH (BBITOJHEHHE KOHTPOJBHBIX PabOT MO OTIENBHBIM TEMaM HITH
61okam TeMm, 4 paboThl B Tox). Pe3ynbTaTel TeMaTUYECKON OLIEHKU SIBIISIOTCS OCHOBAHHEM IS
TEKYIIEH KOPPEKIIUU YIeOHOH NeATEIILHOCTH U €€ WHINBH/ Iy aTH3aIHN

® [I[POMEKYTOUHBIH KOHTPOJIb

® ITOTOBBIM KOHTPOJIb



Il. IJTAHUPYEMBIE PE3YJIbTATBI.

HPEAMETHBIE, METAITPEJMETHBIE U INYHOCTHBIE PE3YJIBTATBI
OCBOEHUSA YYEBHOT'O IPEJIMETA «XUMUWS»

JIMYHOCTHBIE PE3YJIBTATHI

¢ chopMHPOBAHHOCTH MOJIOKUTEITHPHOTO OTHOIICHUS K XUMHH, YTO 00YCIIaBIUBAET
MOTHBAIIUIO K y4eOHOU IeITeIbHOCTH B BRIOpaHHOU cdepe;

¢ chopMHPOBAaHHOCTH YMEHHUS pPeIaTh IPOOIEMbI TIOMCKOBOTO U TBOPUYECKOTO XapaKTepa;

¢ chopMHPOBAHHOCTH YMEHHUS MTPOBOJUTH CAMOAHAIIN3 U OCYIIECTBISATH CAMOKOHTPOIb U
CaMOOILICHKY Ha OCHOBE KPUTEPUEB YCIEIIHOCTH;

¢ chopMHPOBAHHOCTH HABBIKOB MPOSIBIICHUS [TO3HABATEIILHON MHUIIMATUBEI B Y4eOHOM
COTPYAHUYECTBE.

HPEAMETHBLIE PE3YJIbTATHBI

¢ chopMHpPOBAHHOCTH MPECTABICHUN O MECTE XUMUU B COBPEMEHHOM Hay4YHOH KapTUHE
MUpa; IOHUMaHKUE POJIU XUMHUHU B ((OPMUPOBAHUH KPYro30pa U PyHKIIHOHATBHONW TPAMOTHOCTH
YeJIOBEKa I PEIICHUs TPAKTUUYECKUX 3a]1a4;

® BJIaJICHUE OCHOBOTIOJATAIONUMU XUMUYECKUMU MMOHSATUAMH, TEOPUSIMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

® BJIaJICHUE OCHOBHBIMHU METOJIaMU HayYHOT'O IMO3HAHUS, UCIIOJIb3yEMbIMU B XUMUU:
HaOJI0ZICHUE, ONUCAHNE, U3MEPEHHE, SKCIIEPUMEHT; YMEHHE 00padaThiBaTh, OOBACHITH
pe3yNbTaThl TPOBEICHHBIX OIBITOB U JAENaTh BBIBOJbI, TOTOBHOCTh U CIIOCOOHOCTH METOJIbI
MO3HAHUS NIPU PEIICHUH MPAKTUYECKUX 3a/1a4;

¢ chopMHPOBAaHHOCTH YMEHHUS JaBaTh KOIMYECTBEHHBIE OIEHKU U TIPOBOUTH PACUYETHI 1O
XUMUYECKUM (POpMyJiaM U YpaBHEHUSIM;

e BIIaJICHHE MTPaBUJIAMU TEXHUKH 0€30MaCHOCTH MPHU UCTIOIB30BAHUN XUMUYECKUX
BEIIECTB;

¢ chopMHPOBAaHHOCTH YMEHHUS MTPOBOJUTH SKCIIEPUMEHTHI Pa3HOU JUIaKTHUECKOM
HaIpaBJIECHHOCTH;

¢ chopMHpPOBAaHHOCTH YMEHHS OKa3bIBATh MIEPBYIO TOMOIIH MPU OTPABJICHUSAX, 0KOTaX U
JIPYTUX TPaBMaxX,CBsI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAHHEM.

METANPEAMETHBLIE PE3YJIbTATHI

e cpOpMHUPOBAHHOCTH YMEHUS CTABUTH 11€7TM M HOBBIC 33/1au B y4eOe 1 MMO3HABATEIIbHON
JeATEIbHOCTH;

® OBJIJICHUE TTPHEMaMHU CaMOCTOSTEIIBHOTO TJIAHUPOBAHUS TTyTEeH TOCTHKCHUS TIEITH,

YMCHUA BBI6I/IpaTL B(I)q)CKTI/IBHLIC CITIOCOOBI peliCHUA y‘-IC6HBIX 1 IMO3HaBaTCJIBHBIX 3a1a4;



¢ chopMHPOBAHHOCTH YMEHUSI COOTHOCHTH CBOM JICHCTBUS C TUNIAHUPYEMBIMH
pe3yJbTaTamus;

® chOpMHUPOBAHHOCTH YMEHHS OCYIIECTBIIATH KOHTPOJIb B MPOIIECCE TOCTHKCHUS
pe3yJibTaTta, KOPpeKTUPOBATH CBOM JEHCTBUS;

® chOpMHUPOBAHHOCTH YMEHHS OIICHUBAThH NMIPABUJILHOCTH BBIMOJHEHUS YUCOHBIX 3a7a4 U
COOTBETCTBYIOLIME BO3MOKHOCTU UX PEUICHUS;

® BBICOKHI YPOBEHb KOMIIETCHTHOCTH B 00J1acTu ucronb3oBanus MKT;

® chOpMUPOBAHHOCTH IKOJIOTHIECKOTO MBIIIJICHUS;

¢ chopMHPOBAaHHOCTH YMEHHUS IPUMEHSITH B I03HABATEIPHONH, KOMMYHUKATUBHOU H
COLMAJIbHOM MPAKTUKE 3HAHUSA, TOJYUYCHHBIC MPU U3YYEHUHU MPEIMETA.

NJIAHUPYEMBIE IIPEJAMETHBIE PE3YJIbTATBI OCBOEHUSI YUEBHOI'O
NPEIMETA «XUMMXS»:

B pe3synbprare nuzyuenust yueOHOTO IIpeAMeTa « XUMHSI» Ha YPOBHE CPEIHETO 00IIero
0o0pa3zoBaHusI:

BbpInyCKHUK HAy4YuTCH:

® pacKpbIBaTh HA MpPUMEpaxX POb XUMUHU B (POPMUPOBAHUN COBPEMEHHOM HAy4YHOM
KapTHUHBI MUpPa U B MPAKTUYECKON ESITEILHOCTH YEJIOBEKa,

® IEMOHCTPUPOBATH HA MPUMEPAX B3aUMOCBSI3b MEKYy XUMHEH U IPyruMU
€CTECTBEHHBIMU HAayKaMH;

® pacKpbIBaTh Ha MIpUMeEpax MOJOKEHHS TEOPUU XUMHUUECKOro ctpoeHus A.M. bytneposa;

enoHUMaTh Qu3ndeckuii cmbicn [lepumomuueckoro 3axona [[.M. MenaeneeBa u Ha ero
OCHOBE OOBSCHITh 3aBHUCHMOCTh CBOWCTB XHMMHUYECKHUX JJIEMEHTOB M O0Opa30BaHHBIX HMU
BEILIECTB OT JJIEKTPOHHOI'O CTPOEHHS aTOMOB;

® 00BSCHATH MPUYMHBI MHOTOOOpPA3usi BELIECTB HA OCHOBE OOIIMX IMPEACTaBICHHUN 00 HUX
COCTaBE M CTPOCHHHU;

® IPUMEHSThH TIpaBUjIa CUCTEMATHYECKON MEXIyHApOIHOM HOMEHKJIATYphl KaK CpPElICTBa
pa3nuyueHus U UASHTU()UKAIIMN BEIIECTB 10 UX COCTABY U CTPOCHUIO;

® COCTaBIISITb MOJICKYJISIPHBIE U CTPYKTYpHBIE (OPMYJIbI OPTraHUYECKUX BEIIECTB Kak
HOCUTENEeH WH(pOpMaUh O CTPOCHUHM BEIIECTBA, €0 CBOWCTBAX U TPHUHAIICKHOCTH K
ONPEAECIEHHOMY KJIaCCy COEAUHEHUM;

® XapaKTEepU30BaTh OPraHWYECKUE BEIIECTBA IO COCTaBy, CTPOCHUIO U CBOWMCTBaM,

YCTaHAaBJIMBATb NPUYINHHO-CJICACTBCHHLIC CBA3U MCKAY HJAHHBIMU XapPAKTCPUCTUKAMU BCILICCTBA,



® IPUBOJIUTH TIPUMEPH XUMUYECKUX PEaKIUi, PACKPHIBAIOIIMX XapaKTepHBbIE CBONCTBA
TUIMYHBIX TPEICTABUTEICH KIACCOB OPTaHUYECKHUX BEIIECTB C IENbI0 WX HICHTHU(DUKAIUU |
00BsicHEHUS 00J1aCTU IPUMEHEHUS;

® [[POrHO3UPOBATh BO3MOXKHOCTH MPOTEKAHMSI XUMHUECKUX PEaKIMii Ha OCHOBE 3HAHHUU O
TUIIAX XUMHYECKOH CBS3H B MOJICKYJIaX PEareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

® ICTIOJIh30BaTh 3HAHHSI O COCTaBe, CTPOCHHUM M XMMHUYECKHX CBOMCTBAaX BEINECTB IS
0€3011aCHOTr0 MPUMEHEHUS B IPAKTHUECKON JeSITeTbHOCTH;

® [IPUBOJIMTH TIPUMEPBI TPAKTUIECKOTO HCIOJIB30BAHUS MIPOJAYKTOB NIepepadOTKu HepTH H
OPUPOJHOTO Ta3a, BBICOKOMOJICKYISAPHBIX COEAMHEHHH (MOJUATUIIEHA, CHHTETHYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

® [I[POBOJIUTH OMBITH 10 PACIIO3HABAHUIO OPraHMYECKUX BEIIECTB: TNIMLEPUHA, YKCYCHOU
KHCJIOTHI, HEMIPEIENIbHBIX JKUPOB, TIIFOKO3bI, Kpaxmaia, OCJIKOB — B COCTAaBE MUIIIEBBIX MIPOJIYKTOB
U KOCMETHYECKUX CPEJICTB;

® BJIQJICTh NPABUJIAMH M TIpUEeMaMH 0e30MacHOi padOThl ¢ XMMUYECKHMMH BEIECTBAMU H
1a060paTOPHBIM 000PYIOBAHHEM;

® YCTAHABJIMBATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIMH U CMEIIECHHSI XUMHUYECKOTO
paBHOBECHS OT pa3IUYHBIX (PAKTOPOB C MENBIO ONPEACICHUS ONTHMAJIbHBIX YCIOBHI
NPOTEKAHUS XUMUYECKUX MPOIIECCOB;

® [IPUBOAMUTH PUMEPHI THJIPOJIN3a COJIEH B MOBCEHEBHOM KU3HU UEJIOBEKa;

® [IPUBOAUTH MNPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAaKUUHA B  HPUPOJE,
MIPOM3BOJICTBEHHBIX NPOIIECCaX U KU3HEACATEITbHOCTH OPTaHU3MOB;

® IPUBOJIUTH TMPUMEPHl XUMHUYECKHX PpEaKIHid, pPaCKPBIBAIOIIUX OOIIHNE XUMHUYECKHE
CBOICTBA MPOCTHIX BEIIECTB — METAIJIOB U HEMETAIIIOB;

® [IPOBOJIUTh pAacyeThl Ha HAXOXKJICHHE MOJIEKYJIIpHOH (OpMyNbl YIJIEBOAOpOAa IO
NPOJYKTaM CTOpPAHHsI M IO €r0 OTHOCHUTENbHOW IJIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIILIUX B €r0 COCTaB;

® BJIAJIETh TNpaBWJIaMH 0€30MacHOr0 OOpamieHusl ¢ €IKHUMH, TOPIOYUMH W TOKCUYHBIMH
BEIIECTBAMH, CPEICTBAMHU OBITOBOM XUMHUU;

® OCYIIECTBIIATh TOUCK XMUMHYECKOW HH(OpMAIMHM TI0 Ha3BaHMSAM, HICHTH(UKATOpAM,
CTPYKTYpPHBIM (pOpMysIaM BEIIECTB;

®KPUTHUYECKH  OLEHMBATh W  WHTEPIPETHPOBATh  XUMHYECKYI0  HH(MOpPMAIHIO,
CoJIepKalylocs B COOOIIEHUX CPEACTB MAacCOBOM nH(popMmalyu, pecypcax MHTepHeTa, HayuHO-
TOITYJISIPHBIX CTaThSIX C TOYKH 3PEHHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTHU B LENSX BBISBICHHS

OIIMOOYHBIX CYXIEHUN U (OPMUPOBAHUS COOCTBEHHOM MO3UIINY;



® [IPEJICTABIATh IYTH PEIICHUs TI00ATbHBIX MPOOJIEM, CTOSIIUX IEpe] YeIOBEUYECTBOM:

OKOJIOTMYCCKHUX, SOHEPICTUUCCKHX, ChIPEEBBIX, U POJIb XUMHHU B PEIICHUU 3THUX HpO6JICM

BbIHyCKHHK MOJIYYMT BO3MOKHOCTb HAYYUTHCA

¢ WIUIFOCTPpUPOBATh Ha IpHUMEpax CTAHOBJIICHHEC W 3BOJIFOLHIO OpFaHquCKOﬁ XHUMHUHU KaK

HAayKHU Ha Pa3JIMYHbIX HCTOPUUYCCKUX STAIllaX €C pa3BUTHUA,

® ICIIOJIb30BaTh METOJbl HAY4YHOI'O ITO3HAHHUA IIPU BBIIIOJHCHHUU IIPOCKTOB U yqe6Ho-

HCCICAOBATCIILCKUX 3aJa4 IO H3YUYCHHUIO CBOﬁCTB, CII0C000B MMOJIY4YCHHSA M PACIIO3HABAHUA

OpTraHU4YCCKUX BCILICCTB,

® O0BSICHATH MPHUPOAY M CIOCOOBI OOpa3OBaHHMS XWUMHUYECKOW CBSI3U: KOBAJICHTHOMN

(TONSAPHOM, HEMOJIIPHOM), WOHHOM, METaUIMYECKOW, BOJOPOJHONW — C IIEIBI0 OMNpEaeICHUs

XMMHYECKON aKTHBHOCTH BCIICCTB,

® YCTAHABJIMBATL TCHCTUYCCKYIO CBA3b MCKIAY KJIACCaMH OPraHUYCCKHUX BCHICCTB IJIA

000CHOBaHUS

3aIaHHOI'O COCTaBa U CTPOCHUA,

NPUHIANUATBHON

BO3MOXHOCTH IMIOJIY4YCHUA

OPraHu4CCKUux

COE€INHEHUN

® YCTAHABJIMBATH B3aUMOCBA3U MCIKIAY Q)aKTaMI/I n TeOpHCﬁ, HpH‘IHHOﬁ H CIICACTBHEM IIpHU

aHaIW3€ NpPOOJIEMHBIX CHUTyallMii W OOOCHOBaHMM NPUHMMAEMBIX pELIEHUH Ha OCHOBE

XAMHUYECKUX 3HAHUU.

111.COAEPKAHUE YYEBHOTO TTIPEIMETA«XUMUS» B 10-
11KJIACCAX (BA3OBBIil YPOBEHD)

Yuyeono-reMarnueckuii miaan 10 kiaace

Ne HaumeHoBaHue pa3iesioB U TeM KouaunvecTBo M3 HuX(K0JIM4eCTBO YaCOB)
n/n 4acoB
(Bcero) |Kontpoanhnbie|[Ipakruyeckue|lIpoexkTHbIe,
padoThI padoThI TECTOBbIE,
TBOPYECKHE,
IKCKYPCUH U
T.A.(YYUTbIBas
crenupuKy
npeaMeTa)
1 Pazgen 1. TeopeTndeckue oCHOBBI 3
OpraHUYeCcKON XUMHUHI
2 |Pazmen 2. YriieBogopo sl 12 1 2
3 |Paznen 3. Kucnopoacoaepxariue 12 2
OpPraHUYECKUE COCTMHCHUS
4 |Paznmen 4. A3otcoaepkaiiue 4
OpPraHUYECKUE COCTMHCHUS
5 |Paznen 5. BeicokoMonekynspHbIe 4 1
OpPraHUYECKUE COCTMHCHUS
HTroro: 35 2 4




Yuyeono-remarnueckuii miaan 11 KJIACC

Ne HaumeHoBaHue pa3/iesioB U TeM KoaunuecTBO N3 Hux(K0JHUYeCTBO 4YaCOB)
n/n JyacoB Kourpousbnbie(IIpakTrnueckue |IIpoexkTHEIe,
(Bcero) |padoTsl padoThI TEeCTOBbIE,
TBOpPYECKHE,
IKCKYPCHHU U
T.1.(YYUTHIBast
cneunpuky
npeaMeTa)
1 Tema 1. Baxneimme XUMHUYECKHE 3
TIOHSITHUS U 3aKOHBI
Tewma 2. [lepuoanueckuit 3aKoH U 4
MEepUOINYECKasi CUCTEMa XUMUUYECKUX
2 [snemenToB JI. 1. MenaeneeBa Ha
OCHOBE
YYEHHS O CTPOCHHH aTOMOB
Tema 3. CTpoeHue BelecTBa 5
Tema 4. Xumnuueckue peakiuu 7
Tema 5. Meraiibl 7
Tema 6. Hemerauis 8 1 3
Hroro: 34 3 3

Conep:xanue nporpammal 10 kiaacce 35 u/roa (1 y/nen.)

OPI'AHUYECKASA XUMUA

Pasznen 1. Tema 1. TeopeTnyeckne 0OCHOBBI Oprann4veckoi xumuu (3 4)

CDOpMI/IpOBaHI/Ie OpF&HH‘-ICCKOfI XUMHHU KaK HayKH. TeOpI/I}I CTPOCHUSA OPraHUYCCKUX

coenquHenuil A. M. byriepoBa. Yrieponsslil ckener. Panukanel. OyHKIMOHAIBHBIE TPYIIIHL.

['omonornueckuit psaa. ['omomoru. CrpykrypHast uzoMepus. Homenkmnarypa. DnexkTpoHHas

IpUpO/Ia XUMUYECKUX CBsI3el B OpraHMYECcKUX coequHeHusx. Kiaccudukanus opraHM4ecKuxX

COCIMHEHU.
Jemoncrpanuu. OOpa3is

OpTraHN4Y€CKUX BCUICCTB.

OpraHN4YCeCKUX BCIICCTB W MATCPUAIIOB.

Mopenu  Monekyn

PaCTBOpI/IMOCTI) OpraHn4e€CKuXx BEIICCTB B BOAC W HEBOIHBIX

pactBopuTensx. [lnapnenue, o0yriivBaHue U TOPEHUE OPraHUYECKUX BEILIECTB. MpuMepsl YB B

Pa3HBIX arp€raTHbIX COCTOAHUAX

PacueTrnsble 3agaun. HaxoxaeHne MOneKynapHONH (pOpPMYIIbl OPraHUYECKOTO COeIMHEHUS

1o Macce (00bemMy) IMTPOTYKTOB CTOPAHUS.

Paznea 2. YIJIEBOJOPO/BI (12 1)

Tema 2. llpenenbHble yrieBoaopoas! (ajakansl) (3 4)

CTpOCHI/IC ajJIKaHoB. I'oMoJI0rHYecKuit pAA. HOMCHKJlaTypa u HU30MCpHusl. dusznueckue u

XMMHYECKHE CBOMCTBa ankaHoB. Peakuust 3amemieHud. [losydeHne W NpUMEHEHHE aJIKAHOB.

IHousarue

(o)

[IMKJIOAJIKAaHAaX.



JemoncTpaumuu. B3pbiB cmMecu MeTaHa ¢ BO31yxoM. OTHOIIEHHWE AQlIKaHOB K KHCJIOTam,
niesoyam, pacTBopy IepMaHraHaTa Kanus U OpoMHOIA BOJIE.
JlabopaTopubie  ombITbl.  l3roToBiieHME  MoOJeleld  MOJIEKYJ]  YIJIEBOJAOPOAOB U
rajoreHoNnpoOU3BOIHbIX.

IIpakTnyeckas padora. 1. OnpeneneHre Ka4eCTBEHHOI'O COCTaBa OPraHMYECKUX COCTUHEHUH.

Tema 3. HenpenesibHbIEe YIi1eBOA0pOAbI (4 4)

Aakenbl. Crtpoenue ankeHoB. ['omonoruueckuit psig. Homenknatypa. H3omepus:
YTJIEPOJIHOM LIETIH, MTOJIOKEHUS KPATHOM CBSI3H, Yuc-, mpanc- n3oMepusi. XUMHUYECKUE CBOMCTBA:
peakuMy  OKHUCIEHHUs,  [OPUCOCAMHEHHMs,  nonumepusauuu.  llpumeHeHue  ankeHOB.
AJKaaMeHbl. Crpoenue. CaoiicTBa, IIPUMEHEHHE. [Ipuponubrit Kay4yK.
Aaxunbl. Ctpoenue anerwieHa. ['omosnorm u u3zomepsl. Homenkmarypa. ®duszmyeckue u
XUMUYEeCKHe  cBoWcTBa. Peakuum — mpucoenuHeHus u o 3amelueHus.  [IpumeHeHwe.
JemoHcTpanuu. M3rotoBiaeHue MoJenel MOJIEKYJ roMosioroB W u3omepoB. [lomyuenue
aneTuieHa KapOuaHbIM criocoOoMm. B3aumoneicTBue aneruieHa ¢ pacTBOpPOM I€pMaHIaHaTa
Kanuss U OpoMHOHM Bojol. ['opeHue anerunena. PasnokeHue kaydyka HpU HarpeBaHuu U
UCIIBITAHUE  MPOJAYKTOB  Pa3IOKECHHUS. 3HaKOMCTBO c oOpa3amu Kay4yKOB.
IIpakTuyeckas padora. 2. [lonyyeHue 3TUIeHA U U3yYEHHUE €r0 CBOMCTB.

Tema 4. ApomaTnueckue yrjieBoaopoasbl (apensl) (2 1)

Apenbl. Ctpoenne Oenzona. M3omepuss u HOMeHKIaTypa. PU3MUECKHE M XUMHUYECKHE
cBoiicTBa OeH3ona. ['omonoru Oenzona. ['eHeTHyeckas CBA3b apOMAaTUYECKHX YIIIEBOJIOPOJIOB C
JIpYruMu KJIacCaMH YIJIIEBOIOPOAOB.
JemoncTpanuu. beH3os kak pacTBOpUTEINb, ropeHre 6en3ona. OTHOIIEHHE OeH30J1a K OpPOMHOMN
BOJIE U pacTBOpPY NepMaHraHara kanus. OKuciaeHue Toayosna.

Tema 5. llpupoaHbie HCTOYHUKH YIJIEBOAOPOAOB (3 1)

[Tpuponusiii ra3. Hedts u HedTenponyktel. Pusuueckue cpoicTBa. CrocoObl
nepepaboTKu He(TH.
JlabopaTopHsblie onbITbl. O3HaKOMIIEHHE C 00pa3liaMy IPOAYKTOB HedTenepepaboTKu.

Pazpen 3. KHCJIOPOJACOAEPKAIIUE OPIAHUYECKHUE COEIUHEHUA
(12 9)

Tema 6. Cinptsl U peHoabI (4 1)

OpHoaTtoMmHble mpeAenbHble cOoupThl. CTpoeHHE MOJEKyJ], (QYHKIHOHANbHAs TIpymma.
Bonoponnas csa3b. M3omepus u HomeHkiIaTypa. CBONCTBa MeTaHOJa (3TaHOJA), MOJyYeHHE U
npuMeHeHne.  PU3NOIOTMYECKOE  AEWCTBHE  CIIMPTOB ~ HAa  OpPraHM3M  4YEJIOBEKa.
MHoroaTomMHbIe CIIUPTHI. OTUJIEHTJIMKOJb, TJIULIEPUH. CgolicTBa, MIPUMEHEHHUE.

DeHOTHI. Crtpoenue MOJIEKYJTbI benomna. B3anmHuoe BIIMSTHHE aTOMOB



B MOJICKyJIE Ha TmpuMepe Mojekynbsl (enona. CoicrtBa. TOKCHYHOCTH (eHONIA W €ro

coeaunenuil. [Ipumenenue enona. ['eneTnueckas cBA3b CIUPTOB U (hEHOTA C YIIIEBOAOPOAAMHU.
JlaGopaTopusble ombIThl. B3ammopeiictBue ¢eHona ¢ OpOMHOW BOJOW W PacTBOPOM

rufpokcuaa Hatpus. PacTBopeHue rnuuepuHa B Boje. Peakuwusi ravuepuHa ¢ TUAPOKCHIOM

meau(1I).

Pacyernble 3agauu. PacyeTbl MO XMMHUYECKUM YPaBHEHUSIM TpPH YCIOBUU, YTO OJHO U3

pearupyoomnux BeecTB JaHO B U30BITKE.

Tema 7. Aabaeruabl, KeTOHbI, KApOOHOBbIE KMCJIOTHI (4 1)

Anbnerunbl. Kemonwi. CTpoeHue Mojekyid. @DyHKIMOHaiIbHas rpynna. M3omepus u
HOMEHKIartypa. DopMmalblIeruj M aueTaJbJeru]: CBOICTBa, IOJYYEHHE U IPUMEHEHHUE.
Ayemon — npeocmasumerns KemoHO8. IIpumenenue.
OpnnHococtaBHblE TpelenbHbIE KapOOHOBBIE KHCIOTHL. CTpoeHue Mmoiekyn. DyHKIMOHaIbHas
rpynna. M3omepuss u HoMeHknaTypa. CBoiictBa KapOOHOBBIX KucioT. IIpumenenue.
Kpatkue CBECHUS 0 HEIpeenbHbIX KapOOHOBBIX KHCJIOTax.
['enernyeckas cBsI3b KapOOHOBBIX KHUCJIOT C JPYrMMH KJIacCaMH OpPraHMYECKHX COEIMHEHUU.
Jlaboparopubie onbIThl. [loayueHue sTaHans OKHUCIEHHEM JTaHoja. B3aumopeiicTBue
MeTaHajs (3TaHaIsA) C aMMHUAYHBbIM pacTBOpoM okcuaa cepedpa(l) u rumpokcuaa meau(Il).

JemoHcTpanuu. PacTBopeHHe B  alleTOHE pa3JIMYHBIX OPraHUYECKUX  BEILECTB.
IIpakTnyeckas padora.3.«CBoiicTBa KapOOHOBBIX KHCIIOT.

Pacuernbie 3agauu. OmnpeneneHre MaccOoBOM WM OOBEMHOW JONHM BBIXOAA MPOIYKTa
peaKuy OT TEOPETUUECKHA BO3ZMOXKHOTO.

Tema 8. Kupbl. YriaeBoabl (4 4)

Kupsr. Haxoxnenue B MIPUPOLE. CsoiicTBa. [IpumeHenue.
Morwwue cpedcmsa. Ilpasuna 6ezonacHozo obpaweHus co cpeocmeamu ObIMOGOU XUMUL.
I'moxo3a. Crtpoenue Mosekynsl. CBoiicTBa rioko3bl. [Ipumenenme. Caxaposza. CBONCTBa,
MpUMEHEHHE.

Kpaxman u nemnono3a — npeacTaBUTeNId IPUPOIHBIX TOJUMEPOB. Peakiiys MoJMKOHAEHCALNH.
®usnyeckue U xumudeckue cpoiictBa. Haxoxnenue B mpupone. Ilpumenenue. AneratHoe
BOJIOKHO.

JlaGopaTropHble oONbITHI. PacTBOPMMOCTH KUPOB, JOKA3aTEIbCTBO WX HENPEIETbHOTO
XapakTepa, oMblIeHUe XkUpoB. CpaBHEHHE CBOMCTB MblJa M1 CUHTETUYECKHUX MOIOIIUX CPEACTB.
B3aumoneiicTBue rimoko3sl ¢ ruapokcuaom meau(Il). BzanmopaeiicTBre riroKo3bl ¢ aMMUAYHBIM
pacTBOpOM oKcHJIa cepedpa(l).
B3aumopeiictBue caxaposbl ¢ TMIPOKCHIOM Kanblivs. B3aumopeiicTBue kpaxmaia ¢ HOAOM.

['unponu3 kpaxmana. O3HaKoMIIEHHE ¢ 00pa3liaMy IPUPOIHBIX U UICKYCCTBEHHBIX BOJIOKOH.



JleMoHcTpanuu. 3HAKOMCTBO C O0Opa3laMd MOIOIIUX W YHUCTSIIUX CPeACTB. M3ydenwme
MHCTPYKIUHI MO UX COCTaBY U MPUMEHEHUIO

IIpakTnyeckas pabGora.4.PenieHre SKCIEpUMEHTAIBHBIX 3a/Jad Ha IOJyYeHHE U
pacno3HaBaHNe OPraHMYECKUX BEIIECTB.

Paznen 4. ASOTCOJAEPKAIIIUE OPTAHUYECKUE COEAUHEHUA (4 )

Tema 9. AMUHBI 1 AMMHOKHCJIOTHI (2 4)

Amunbl. CtpoeHue Mosekyd. AmuHorpynmna. dusznueckue M XUMHUYECKHUE CBOICTBA.
AHUIUH. CaoiicTna, MPUMEHEHHUE.
AMMHOKHUCJI0THI. M30Mepuss 1 HOMeHKIaTypa. CBoicTBa. AMHHOKHUCIOTHI Kak amM(OTEpHbIE
opraHuueckue coequHeHus. [Ipumenenue.

JemoHcTpanun. OKpacka TKaHM aHWIMHOBBIM KpacutesneM. J[oKa3aTeiabCTBO HaIUYMs
(GYHKIIMOHAIBHBIX TPYII B pAaCTBOPAX AMHUHOKHCIIOT.

Tema 10. beaxu (2 1)

Bbeaxku — npupoausie noiaumepbl. CoctaB u cTpoeHue. Pusnueckue U XUMHUYECKHE
cBoiictBa. llpeBpamienue OeiIKOB B OpraHu3me. YCIEXd B H3YUYEHUU U CHHTE3E OEIKOB.

Xumusa u 3700poBhe uenoBeka. JlekapctBa. IlpoGnembl, CBs3aHHBIE C NPUMEHEHHEM
JIEKapCTBEHHBIX [IpenapaToB.
JemoncTpanuu. L[BeTHble peakuuu Ha Oenku (OMypeToBas M KCaHTONPOTEMHOBAs PEAKLUN).
OO0pa31ibl JIeKapCTBEHHBIX MpenapaToB U BUTAaMHUHOB. OOpasiibl CpeACTB TUTHEHBI K KOCMETHKU.

Pazjnen 5. BBICOKOMOJIEKYJISIPHBIE COEAUHEHUSA (4 1)

Tema 11. Cunterudeckue nojumepsl (4 4)

[ToHsiTHE O BBICOKOMOJIEKYISIPHBIX CO€AMHEHUsAX. [loaumepsl, moimydyaeMble B peakiusax

nonumepuzauu. Crpoenue monekyi. [Tommatunen. Ionunponunen. @enongopmanvoecuonvie

CMOJIbl.
CuHrernyeckue Kay4yKH. Crpoenue, CBOWCTBA, [IOJIy4YEHHUE " MIPUMEHEHHUE.
CunteTnveckue BOJIOKHA. Kanpos. JlaBcan.

JemouncTpanuu. OOpasiipl IIIaCTMACC, CHHTETUYECKHX KaydyKOB U CHHTETUYECKUX BOJIOKOH.

11xaace 35 4/roa (1 4/nen.)

TEOPETUUYECKHUE OCHOBBI XUMHNHA

Tema 1. Baxkneiline XuMHu4ecKHe MOHATHS U 3aKOHBI (3 4)

AtoM. Xumunueckuit snemeHT. M3orombl. IlpocThie W clokHBIE — BEIIECTBA.
3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHHMs U TPEBPAIllCHHs] SHEPruM Ipu
XAMHYECKHX pPEakIMsiX, 3aKOH TOCTOSHCTBA COCTaBa. BelecTBa MOJICKYJISIPHOTO H

HEMOJIEKYJIIPHOTO CTPOEHHUSI.



Tema 2. Iepuoauveckuii 3aKO0H 7 nepuoanYecKast cucremMa
XUMHYECKHX 3JIEMEHTOB . . MenaeneeBa Ha OCHOBE
YUYEHHs O CTPOEHUH aTOMOB (4 1)

Amomnvle opbumanu, s-, p-, d- u f~onexmponvr. OCOOEHHOCTH pa3MEIECHHs ICKTPOHOB 10
opOUTANIIM B aTOMax MalbIX MU OonplIMX mepuoaoB. CBiI3b MNEPUOAMYECKOTO 3aKOHA U
NEPUOANYECKON CHCTEMBbl XMMHMUYECKUX 3JIEMEHTOB C TEOPUEW CTPOEHHsSI aTOMOB. Kopomkuii u
ONIUHHBILL 8aAPUAHMbBL MAOIUYLL XUMUYECKUX dnemenmos.[lonodxcenue 6 nepuoduyeckou cucmeme
xumuweckux anemenmos JI. H. Mendeneesa 600opooa, aaHmManoudos, aKmMuHOUOO8 U
UCKYCCMBEHHO NOJYYEHHbIX 971eMEeHMO8.
BaneHTHOCTB U BaJleHTHBIE BO3MOXHOCTH aTOMOB.

Memonctpanun. [ICXD JIMM, tabnuil «3IeKTPOHHBIE 000JIOUYKH aTOMOBY

Tema 3. Ctpoenue Beuectna (5 1)

Xumnueckas cBs3b. VMoHHag cBsa3b. Katnonsl u anmonsl. KoBaneHTHass HemnossipHas
cBs3b. KoBaneHTHas moJyisipHAst CBsI3b. OJIEKTPOOTPULATENBHOCTb. (CTENEHb OKHUCIICHUS.
Merannuueckast cBsizb. Bonopoanas cBs3b.  [IpocTpaHCTBEHHOE  CTpPOEHHE  MOJIEKYJ
HEOPraHUYECKHUX u OpraHUYECKUX BELLECTB.
Turnbr KPUCTaJUIMYECKUX peneTok u CBOMCTBa BELIECTB.
[TprunHBl MHOrOOOpa3us BEIIECTB: U30MEPHs], TOMOJIOTHS, aJUIOTPOIUS, U30TOMHS.

Lucnepcuule cucmemul. Komnonusie pPacTBOPBL. 3omu, reliu.
JdemoHcTpanun. Mogenu  HOHHBIX, AaTOMHBIX, MOJIEKYJSIPHBIX M METaJUIMYECKHUX
KPUCTANIMYECKUX  pemeTok. OOpaslbl NHIIEBBIX, KOCMETUYECKUX, OHOJOTHYECKUX U
MEAMIMHCKUX 3051ed u reneil. Dpdext Tunnans. Moaenu MoaeKys H30MEpOB, TOMOJIOTOB.

Tema 4. Xumunueckue peakuuu (7 4)

Kunaccnpukannsa XMMHYECKHX peaKIUd B HEOPraHWYECKOM M OPraHM4eCKOW XHMHHU.
CKOpOCTh peaklliu, €€ 3aBUCUMOCTh OT pPAa3IUuHbIX (pakTopoB. Kartaims M KaTainm3aropsl.
OO6patumocTth peakuuil. Xumuueckoe paBHoBecue. CMelleHHe paBHOBECUS TMOJ JEHCTBUEM
pasnmuunbix ¢akropoB. [Ipunmun Jle Hlatense. [Tpou3BoACTBO CEpHON KUCIOTHI KOHTAKTHBIM
CIOCOOOM.

OnexTponuTnyeckass aucconmanus. CuibHble W crnabble anekTponuThl. Cpena  BOAHBIX
pacTBOPOB: KHUcCIas, HeMTpanbHasl, mienodHas. Bogopoausiii nokasarens (pH) pactBopa.

['unponus OpPraHUYECKUX u HEOpPraHUYECKUX BEIIECTB
JeMoHcTpanun. Pa3nuuHble THUIBI XUMHUYECKUX PEAKIUN, BUJICOOMBITHI MO OPraHUYECKOU
XUMHUH, BUIeopuiIbM « OCHOBBI MOJIEKYIISIPHO- KHHETHYECKOU TEOPUI».

JlabopaTopHble ONbITHI. 3aBUCUMOCTh CKOPOCTH peaKIMU OT KOHIIEHTPAlLUH,

TEeMIIepaTyphbl, TMPUPOJBI PpPEarupyroIux BeHIeCTB, Pa3mokeHwe TMepokcuaa BOAOpPOJa B



NPUCYTCTBUM KaTanmu3aTopa. OnpezneneHue cpelasl pacTBOpa € IOMOIIBIO YHHUBEPCAIbHOIO
MHAMKATOpA.

HEOPI'AHUYECKAS XUMUSA

Tema 5. Meranasl (7 4)

[Tonoxenue MeTalIoB B MEPUOAMYECKOW  CHCTEME  XMMHUYECKMX  3JEMEHTOB

J. U. Menneneea. OOmme CBOHCTBa METAUIOB. JJIEKTPOXUMHUYECKUHN psA  HAMpPsDKEHUHA
metauioB. OOmme crnocoObl modydeHus: MeTamioB. CIulaBbl. DJEKTPOIHM3 PAacTBOPOB U
pacriaBoB.  [lonstue o  koppo3uu  MetauioB. CrnocoObl  3alUTBl  OT  KOPPO3HH.
OO030p MeTa/uloB TIJIaBHBIX MOArpynn (A-rpymm) NEepUOANYECKOH CHUCTEMbl XHMHMYECKHX
AJIEMEHTOB.
O0630p MetauioB mOO0YHBIX noArpynn (b-rpymnm) mnepronnveckoil CHCTEeMBl XUMHUYECKHX
3JIEMEHTOB (menp, LUHK, KeJe30). Oxkcunpl TMIPOKCUABl  METaJIJIOB.
HemoncTpanuu. O3HakomileHHe ¢ o00pa3lnamMM METauIOB W HX COEJUHEHUH, CIUIABBI,
B3aMMO/ICHCTBHE METANIOB C KUCIOPOJIOM, KUCIOTaMH, BOJOH; J0Ka3aTEILCTBO aM(pOTEPHOCTH
AIIOMHUHUS U €r0 THAPOKCHUA, 00pa3Lbl MEH, kKeje3a, XpoMa, UX COEUHEHUI; B3aUMOIECTBHE
MEINW U JKelle3a C KHCIOpPOJOM; B3aUMOJEWCTBHME MEIU U JKelle3a ¢ KHUCIoTaMH (cepHas,
COJIsIHAs), MOJydeHHe TUAPOKCHIA MEIU, XpOoMa, OKCHJIa MEIH; B3aUMOJEHCTBHE OKCUIOB U
THJIPOKCHIOB METAJUIOB C KUCIIOTaMH; JIOKAa3aTeIbCTBO aM(poTepHocTH coeaunenuit xpoma (111).
Pacyernble 3agaum. Pacdersl MO0 XMMUYECKMM YypaBHEHHSM, CBSI3aHHBIE C MAacCOBOW JOJIEH
BBIXO/1a TPOJYKTa PEAaKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.

Tema 6. Hemetasibl (9 4)

O630p cBolicTB HeMeTauioB. OKHUCIUTETbHO-BOCCTAHOBUTEIIPHBIE CBOMCTBA THUITMYHBIX
HeMeTayuioB.  OKCHABI HEMETAJIOB UM KHUCIOpOJCOJAEp)Kalllue KHUCIOThl. BomopoaHsie
COEIMHEHUSI HEMETAJUIOB. |'eHeTnmdeckas CBA3b HEOPraHMYECKUX W OPraHMYECKUX BEIIECTB.
beiToBas XUMHUYECKas IPaMOTHOCTb
JemoncTpanun.O0pa3ipl  HEMETaNIOB; MOJEIN KPUCTAJUIMUECKUX pelIeToK, anmMasa,
rpadura, mojaydeHHe aMMHUaKa M XJOPOBOJOPOJA, PACTBOPEHHE HUX B BOJE, JOKA3aTeIbCTBO
KHCIIOTHO-OCHOBHBIX CBOMCTB 3TUX BemlecTB. (CKWMraHue yIiisi U CEpbl B  KUCIOPOJE,
OIpECIIEHNE XUMUYECKUX CBOMCTB IPOAYKTOB CTOPAHMsI, B3aMMOJIEICTBUE KOHII. CEPHOM, KOHIL.
1 pa30aBIEeHHOMN a30THOM KUCJIOT C MEIbI0, BUICOPUITBEM «XHUMHUS BOKPYT HACH.

IIpakTukym. 1. Pemienne skciepuMeHTAIBHBIX 3a7a4 [10 HEOPTaHUYECKON XUMUU;

2.pelieHre KCIepUMEHTAIBHBIX 3a/1a4 [0 OPraHUYeCKON XUMUH;

3.HOJ'Iy‘-ICHI/Ie, CO6I/IpaHI/IC " pacClioO3HaBaHHUC Ira30B.



TEMATHUYECKOE IINTIAHUPOBAHUE C OIIPEJAEJEHHUEM OCHOBHBIX
BUJ10B YUYEBHOM JAEATEJBHOCTMN.
TeMbl, BXOAsIIIIAE B JaHHBIN pa3aeJt OcHoBHOE XapakTepucTuka
coJep:KaHue OCHOBHBIX BH/I0B
o TeMaMm NesiTeJIbHOCTH YUYEHUKA

(Ha ypoBHe y4eOHBbIX
JeiicTBHiIl)

10 kaacc

Teopnﬂ XUMHYECKOI0 CTPOCHUS OpPraHH4Y€CKHUX coeIMHEeHMI.

cBszeid. (3 1)

Ipupoaa xuMHYECKHX

Opranuyeckue BeEeCTBa. XUMHUECKOE
cTpoeHue. Teopusi XUMHUYECKOr0 CTPOCHUS
BEILIECTB. YTJIEPOJIHBIN CKENET.
N3omepust. U30Mepsl. DHEpreTUuecKue
YPOBHU U MOJAYPOBHU. DJIEKTPOHHBIE
opbutanu. S u P —Onexrponsl. CriuH
anekTpoHa. CriapeHHbIE 3JIEKTPOHBI.
OneKTpoHHas KOH(Urypauus.
I'paduueckue 31eKTpOHHBIE (POPMYIIBL.
Curma v 1 - cBsI3U. MeTos1 BaJICHTHBIX
cBs3el. @yHKIMOHAIbHAS TPyIIIA.

1.IIpenmer
OPraHUYEeCKON XUMHH.
Teopust XUMHUECKOTO
CTPOECHHUS OPraHUYECKUX
BCIICCTB.

2. Cocrosinue
AJIEKTPOHOB B aTOME.
DJIeKTpOHHAs MPUpoa
XUMHYCCKHX CBS3CH B
OpraHUYeCKUX
COCIMHCHMSIX.

3. Kimaccudukanms
COCOUHCHUI
OpPraHNUYeCKUX.
JdemMoHCcTpaumu.
OO0pa3ipl OpraHuyecKux
BEIIIECTB U MAaTE€PHAJIOB.
Mopnenu Monexyi
OpTraHWYECKUX BEIECTB

OOBsCHATDH, HOYEMY
OpPraHUYECKYI0 XUMHIO
BBIJICJIUIIN B OTACIIbHBIN
pas3zen XUMHH.
[Tepeuncnars OCHOBHBIE
MPEINOCHUIKU
BO3HUKHOBEHUS TEOPUHU
XUMHUYECKOTO CTPOCHHS.
Paznuuate Tpu
OCHOBHBIX TUTIA
YIJIEPOAHOIO CKeJleTa:
Pa3BETBIIEHHBIMH,
HEpa3BETBJIICHHBIN U
MUKJINYECKUH.
Onpenensars HaTMYNE
aTOMOB YIJIEpO/a,
BOJIOPOJIa U XJIOpa B
OpraHNYeCKHUX
BelecTsax. Pasnnuare
TIOHSTHSI «dTIEKTPOHHAs
o0oJi0ukay u
«QNEKTPOHHAs
opOUTaIBY.
N3o6paxarthb
AJIEKTPOHHBIE
KOH(UTYpaIii aTOMOB
AJIEMEHTOB 1-TO U 2-TO
MIEPUOJOB C IOMOIIBIO
AJIEKTPOHHBIX
rpaduuecKux
AIIEKTPOHHBIX POPMYII.
OOBACHATH MEXaHU3M
obOpa3zoBaHus U
0COOEHHOCTH G- U T~
cBs3e. Onpenensarsb
MIPUHAIIC)KHOCTD
OpraHUYECcKOro
BEIIECTBa K TOMY WUJTU
MHOMY KJlaccy Mo




CTPYKTYpPHOU (hopMyIie.

2. Yraesoaopoasl (9 u)

2.1. lIpeaenbHble YrieBOAOPOAbI — AJKaHbI (2 4)

[penenbHbIe YIIEBOAOPOIBI (AIKAHBI).
Bo30yxnénnoe cocrosiHue aroma
yraepoaa. [ uGpuansamusi aTOMHBIX
opOutaneit. 'omonoru. 'omonoruueckast
pa3HOCTh. [ OMosIornyeckuit psia.
MexnyHapoaHass HOMEHKJIATypa
opraHMyeckux BeuecTB. M3omepus
YIJIEPOIHOTO cKeneTa. Peakunu
3aMeleHus (TaloreHUpPOBaHHKE),

ACTUAPUPOBAHUA, U3OMCPU3AIIUU AJIKAHOB.

[{ennbie peakiuu. CBOOOAHBIE paUKAIIbI.
["anoreHonpon3BOAHBIE ATIKAHOB

4. DIeKTpOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHE AJTKAHOB.
I'omomnoru u nzomMepsl
AJKaHOB.

5. Meran —
MPOCTEUILINI
MIpEeACTaBUTENh
AJKaHOB.
JdemoHcTpaumu.
OTHOLIEHUE AJIKAaHOB K
KHUCIIOTaM, IIeI0YaM
pacTBOpy NepMaHraHara
KaJius 1 OpOMHOM BOJIE.
JlabopaTopHBIii ONBIT.
Hsrorosienue Mmoneneit
MOJIEKYJT
YIJIEBOIOPOIOB

OOBACHATD
IIPOCTPAHCTBEHHOE
CTPOECHUE MOJIEKYII
QJIKAHOB HA OCHOBE
IIPEJICTaBICHUA O
rudpuan3anuu
opbuTanei atoma
yrieponaa.
N3roraBnuBathk MOJENH
MOJIEKYJI aJIKaHOB,
PYKOBOJCTBYSCh
TEOpUEH XUMUYECKOTO
CTPOEHHUS
OpPraHNYECKHUX BEIECTB.
OTnnyathe rOMOJIOTH OT
n3omepoB. HaszwiBaTh
aJIKaHBI 10
MEXIYHAPOAHOU
HOMEHKJIAType.
CocTaBnsiTh ypaBHEHUS
XUMHYECKHUX PEaKLnu,
XapaKTEPHU3YIOIINX
XAMHYECKHE CBOMCTBA
METaHa U ero
romoJioros. Pemarp




pacu€THBIE 3aJ]a41 Ha
BBIBOJ (pOpMYyIIBI
OPTraHHYECKOTO
BEIIECTBA.

2.2. HenpeneabHbIe YIr1eBOAOPOAbI (AJIKEHbI, AJTKAANEHbI U AJIKUHBI) (4 1)

Kparnsie cBsa3u. HenpenenbHubie
YIJIEBOAOPOABI. AJIKEHBI. SP -
['ubpumuzanus. Oten (3triieH). Mzomepus
MOJIOKEHUS IBOMHOM CBA3H.
[IpocTpancTBeHHas uzomepus (cTepeo-
nzomepus). Peakiiuu npucoeuHeHus
(ruapupoBaHue, TaJOTeHUPOBaHUE,
TUpAaTalys), OKUCICHUS U
MOJIMMEPU3AIIH AJTKEHOB.
BricokoMonekysipHbie COCTUHEHHUS.
KauecTBeHHbBIE peakiiK Ha ABOWHYIO
CBSI3b. AJIKaIUEHBI (JIMEHOBBIE

yrieBogopobl). Jusunwmi (Oyramuen-1,3).

N3ompen (2-metunbyranuen-1,3).
ConpsikEHHbIE ABOMHBIE CBsI3U. Peakuiun
IpUCOEANHEHNS (TaJIOTEHUPOBAHUs) U
HOJMMEPHU3ALMH AJIKaJUEHOB. ALIETHIICH
(3TuH). MexknaccoBas uzomepus. Sp-
['mnbpuan3anus 3J1eKTPOHHBIX OpOUTaNIEH.
Peakuuu npucoeuHeHMst, OKUCIEHUST U
HOJMMEPHU3ALMH ATKHHOB

6. HenpenenbHbie
YTJIEBOJOPO/BI.
AJIKEHBI: CTpOCHUE
MOJIEKYJI, TOMOJIOTHUS U
uzomepus. [lonyuenue,
CBOMCTBA U IPUMEHEHHUE
AJIKEHOB.

7. IlpakTH4eckasn
padora Nel
«[lonyueHnue sTuneHa u
OTIBITHI C HUM.

8. AJKaueHsbl.

9. AueTUJIEH U ero
TOMOJIOTH.
JdeMoHcTpanmnm.
Mogaenu Monekyn
TOMOJIOTOB ¥ H30MEPOB.
ITonyyenue aneruieHa
KapOHHBIM CIIOCOOOM.
B3anmoneiictere
aleTUIIeHa C pacCTBOPOM
repMaHTraHaTa Kajausi u
OpOMHOH BOJIOM.
I'openue anerunena.
Pa3znoxenue kayuyka
MIpU HArPEBAHUH U
UCIIBITAHUE TTPOYKTOB
pa3IoKEeHUs.
3HaKOMCTBO C
oOpa3lamMu KayuyyKoB.

OOBACHATH
MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIBI
ATUJICHA Ha OCHOBE
MpECTaBICHUN O
ruOpuIN3aH
aTOMHBIX opOuTanei
yraepona. M3o6paxarsb
CTPYKTypHBIE (POpMYIIBI
QJIKEHOB U UX
M30MEpPOB, HA3bIBATh
QJIKEHBI 110
MEXIYHApOAHOU
HOMEHKJIAType,
COCTaBIATH (POPMYIIbI
QJIKEHOB TI0 MX
HA3BAHUSM.
CocTaBiTh ypaBHEHUS
XUMHUYECKUX PeaKIIUid,
XapaKTEPU3YIOIINX
XUMHUYECKHE CBOICTBA
ankeHoB. [lomy4dars
sTuieH. Jloka3piBaTh
HETPEIeTbHBIN
XapakTep 3TUIIEHA C
MTOMOIIIBIO
KaueCTBEHHOW peakinu
Ha KpaTHBIE CBS3H.
CocTaBnsiTh ypaBHEHUS
XAMHYECKHUX PEAKIUH,
XapaKTEPHU3YIOIINX
HETPEIeTbHBIN
XapakTep aNKaIUECHOB.
OOBsACHATH SP-
rUOpUIN3AIHIO U
MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYIIbI
areTusIeHa, Ha3bIBaTh
TOMOJIOTHY alleTUJIEHa MO0
MEXIyHAPOIHOU
HOMEHKJIAType,
COCTaBJISITh ypPaBHEHUS
peaxkuui,
XapaKTePU3YIOUUX
XUMHUYECKHE CBOMCTBA




all€THUJICHA

2.3. Apenbl (apomaTudeckue yriaeBoaopoasbi) (1 4)

ApeHbl (apoMaTUYECKUe YIIIEBOJOPO/IbI).
bensou. benzonpHoe konb1O. Toyou.
N3omepus 3amecturteneil. Peakiuu
3aMeleHus (rajloreHupoBaHue,
HUTPOBAHUE), OKUCIICHUS U
MPUCOCIUHEHUST apeHOB. [lecTUuIbI.
['eneTrnyeckas CBSI3b apeHOB C APYTUMU
YTJIEBOJOPOAAMH

10. bensoi u ero
romonoru. CBoicTBa
OeH3071a U €ro
TOMOJIOT'OB.
JdemoHcTpanmu.
ben3oin kak
pacTBopuTelnb. ['openune
O0eHzona. OTHOIICHHE
OeH301a K OpOMHOI
BOJIE U pacTBOPY
repMaHTraHaTa Kajaus.
OkwucieHrne ToIyoia

OOBACHATE
AIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOSHUE MOJICKYJIBI
OeH3o0:a.

N3o6paxarh
CTPYKTYpPHYIO hopmyiy
OeH3ona AByMs
croco0aMH.
OOBACHSTH, KaK
CBOMCTBa OeH30J1a
00YyCIIOBJICHBI
CTPOCHHUEM €ro
MOJICKYJIBI.
CocTaBnsTh ypaBHEHUS
peakuuid,
XapaKTePU3YIOIIUX
XUMHYECKHE CBOMCTBA
OeH3071a U €ro
TOMOJIOT'OB

2.4. llpupoaHbie HCTOYHUKHU M NepepadoTKa yrjieBoAopoaoB (2 4)

[Tpuponnsiii ra3. Hedts. [TomyTHbIe
He(TsHbIe ra3pl. KaMeHHBIN yrodb.
[leperonka nedtu. Pektuduxanmonnas
KosioHHa. bensun. Jlurpoun. Kepocus.
Kpexunr vedrenponykros. [luponaus

11. Ilpuponusie
UCTOYHUKHU
YIJI€BOI0OPO/IOB.
[TepepaboTka HedTH.
12. KoutposbHas
padora 1 no remam
«Teopust XuMUYECKOTO
CTPOEHUS OPTaHUYECKUX
COCUHCHHIDY,
«YTIEeBOIOPOIBI».
JlabopaTopHbIii ONBIT.
O3HakOMJIEHHE C
oOpa3amu NpoayKTOB
HedTenepepaboTKH

XapakTeprus3oBaTh
COCTaB MPUPOIHOTO
ras3a u MOIyTHBIX
HE(TSIHBIX T'a30B.
XapakTepru3oBaTh
crocoObl nepepaboTKu
HeTr. OOBACHATH
oTanyue OeH3uHa
MIPSIMOM NIEPETOHKH OT
KPEKHUHT - OCH3UHA.

3. Kucjopoacoaep:xamue opranudeckue coequuenus (11 1)

3.1. Cnuptsl 1 peHoJbl (3 1)

Kucnoponaconep:xaiue opraHn4ecKkue
coenuHeHus. OIHOATOMHBIE MTpe/iebHbIE
cnupThl. DyHKIIMOHAIBHAS TpyIIa
cnupToB. MeTaHous (METHIIOBBINA CIIUPT).
Otanou (3TunoBsii cnupt). [lepBuuHbIy,
BTOPUYHBIN U TPETUYHBIA aTOMBI

13. OnHoaTOMHEIE
MpeEIbHbIEC CITUPTHI.
ITonyyenue,
XUMHYECKHE CBOIICTBA B
MPUMEHEHNE
OJTHOATOMHBIX

N300paxkaTh 00111y10
bopMyTy OTHOATOMHBIX
MpeeIbHBIX CIIUPTOB.
OOBICHATD
oOpa3oBaHue
BOJIOPOJIHOM CBSI3U U €€




yriepona. Bogoponnas cBsizb. CiupToBO€
opoxxenue. ®epmeHThl. BomopoaHbie
CBs3U. AJIKOronu3M. MHOroatoMHeIie
CIUPTHL. DTUICHIJIUKOIb. [ uiiepuH.
KadecTBeHHas peakiius Ha MHOIOATOMHBIE
crnupThl. DeHosbl. ApoMaTUyecKue
criupThl. KaduecTBeHHas peakius Ha HEeHOT

MIPEACIIbHBIX CITUPTOB.
14. MHOroaToMHBIC
CITUPTHI.

15. ®eHoibl 1
apoOMaTHYECKHUE
CITUPTHI.
JlaGopaTtopHbie
onbIThl. OKHCIECHHUE
9TaHOJIa OKCUIOM
meau(Il). PactBopenue
IVIMIIEpUHA B BOJIE U
peakius ero ¢

ruapokcuaoM meau(Il).

XUMHUYECKHE CBOUCTBA
dbeHona

BIIMSIHUE HA
(busnuecKue cBOCTBa
cinuptoB. CocTaBisATh
CTPYKTYpPHBIE (hOPMYJIBI
CIHMPTOB U UX
M30MEpOB, Ha3bIBATh
CIMPTHI IO
MEKTYHapOAHOMN
HOMEHKJIaType.
OOBsCHATD
3aBUCUMOCTb CBOMCTB
CHHUPTOB OT HAIUYHS
(YHKIIMOHATILHOM
rpynnsl (-OH).
CocTaBisTh ypaBHEHUS
peakuuii,
XapaKTepU3YIOIUX
CBOMCTBA CIIUPTOB U UX
PUMEHEHHE.
XapakTepHu30BaTh
¢du3nonoruueckoe
JieiicTBUe MeTaHoja U
sta”ona. CocTaBisTh
YPaBHEHMsI PEaKLUH,
XapaKTePU3YIOIINX
CBOMCTBa
MHOT'OaTOMHBIX
CIHMPTOB, ¥ IPOBOIUTH
Ka4eCTBEHHYIO
peaKImIo Ha
MHOTOATOMHBIE CITHUPTEHI.
OOBsCHATD
3aBUCUMOCTb CBOMCTB
¢deHona ot CTpoeHus
€r0 MOJICKYJIBI,
B3aMMHOE BIIMSHUE
aTOMOB B MOJIEKYJIe Ha
npuMepe peHona.
CocTaBnaTh ypaBHEHUS
peaxkuuii,
XapaKTePU3YIOIINX
XMMUYECKHE CBOWCTBA
dbenona

3.2. Aiibaernibl, KeTOHbI 1 KapOOHOBBIE KUCJIOTHI (3 4)

KapOonuibHble COeMHEHMUS.
KapOonunbHas rpymnmna. AjbIeruHas
rpynna. Ansaeruasl. Keronsl. Peakuyn
OKHCJIEHUS U TIPUCOEINHEHUS AJIbJIETH]IOB.
KauecTBeHHbBIE peaKIK Ha aJlbJIETH/IbI.
KapOonoBele kucnotel. KapOokcuiabHast

16. Kap6oHwmibHbIE
COCTUHEHUS —
QJTBJICTH/IBI K KETOHBI.
CaoiicTBa
MIPUMCHCHUE
aJbJICTHJIOB.

CoctaBnath HopMyIIbI
MU30MEPOB U TOMOJIOTOB
aJIbJIETUJI0B U Ha3bIBATh
UX 110 MEKYHapOJHOU
HOMEHKJIATYype.
OOBACHATD




rpymma (kapOokcorpyrma).
OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE
KHUCIOThl. MypaBbHUHAs KHCIIOTA.
VYKcycHast KuciaoTa. ALeTarhbl

17. Kap6oHoBbie
KUCIOTBI. XUMUYECKUE
CBOIICTBa U IPUMEHEHHE
OJIHOOCHOBHBIX
IpeeIbHbIX
KapOOHOBBIX KUCIIOT.
18. IIpakTHyeckan
padora Ne 2
«ITonyuenue u
CBOICTBa KapOOHOBBIX
KHUCTIOT».
JdemMoHcTpanmu.
PacTBopeHnue B arieToHe
Pa3INYHbIX
OpPraHUYECKUX BEIIECTB.
JlabopaTopHble
onbIThbl. OKHUCIIEHNE
MeTaHajs (3TaHas)
okcusiom cepedpa(l).
OxkucneHnue MeTaHais
(3TaHas) THIPOKCUIOM
memu (IT)

3aBHCHMOCTb CBOWCTB
QJIBJIETUJIOB OT
CTPOEHUS HX
(GYHKIIMOHATTLHOM
rpynmnsl. [IpoBoauTh
KauEeCTBEHHbIE PEAKIINU
HAa aJIbJICTU]IBI.
CocTaBiATh ypaBHEHUS
peakuuid,
XapaKTEepU3YIOIINX
CBOIICTBa aJbJETUIOB.
CocraBisath HopMyJIbl
M30MEPOB U TOMOJIOTOB
KapOOHOBBIX KUCIIOT H
Ha3bIBaTh UX IO
MEXIYHAPOAHOU
HOMEHKJIAType.
OOBSCHATH
3aBUCUMOCTb CBOMCTB
KapOOHOBBIX KUCIIOT OT
HAJTNYHS
GbyHKIIMOHATBLHOU
rpynnsl (-COOH).
CocTaBnaTh ypaBHEHUS
peakuumii,
XapaKTepU3YIOIINUX
CBOICTBa KapOOHOBBIX
kucnor. [Tomyyars
YKCYCHYIO KHCIIOTY U
JIOKa3bIBaTh, 4TO 3TO
BELIECTBO OTHOCUTCS K
KJIaCCy KHCJIOT.
OTinyaTh MypaBbUHYIO
KHUCJIOTY OT YKCYCHOU €
MTOMOUIbI0 XUMUYECKUX
peaKuuu.

3.3. Cro:xubie 3¢gpupsl. Kupsi (2 u)

Crnoxuble 3¢upsl. Peakuus
srepudukanun. lllenounoit ruaponmns
cinoxHoro 3¢upa (ompuieHue). JKupsbl.
CUHTETHYECKHE MOIOIIUE CPEACTBA.

19. CnoxxHbie 3pUpBHI.
20. XKups1. Moromiue
CpeZCTBa.
JdemoHcTpaumu.
OO0pa3upl MOOIUX U
YHUCTAIINX CPENICTB.
JlabopaTopHble
ONBITHI.
PacTBOpMMOCTB XHPOB,
JI0Ka3aTeIbCTBO HX
HEMpeIeabHOro
XapakTepa, OMbUICHHE
#UpoB. CpaBHEHHE

CocTaBisTh ypaBHEHUS
peakuui
ATepUPHUKAIIHH.
OOBICHATD
OMOJIOTUYECKYIO POJIb
xupoB. CoOr01aTh
npaBuia 6e30MacHOro
oOparieHus co
CpencTBaMu OBITOBOU
XUMUHU




CBOMCTB MbLIA U
CHUHTCTHUYCCKUX
MOIOIIUX CPEJICTB

3.4. YraeBoasl (3 4)

VYraesoabsl. Monocaxapuasl. [roko3a.

®pykro3a. Onurocaxapubl. Jucaxapuisl.

Caxapo3a. [Tonucaxapuasl. Kpaxmant.
I'muxoren. Peakiys moMuMKOHACHCAINH.
KauecTBeHHas peakius Ha Kpaxmad.
[emmono3a. AeTULeILIIoI03a.
Knaccudukanus BoIokoH

21. YraeBospl.
I'mroko3a.
Onurocaxapuusbl.
Caxapo3a.

22. Ilonucaxapusl.
Kpaxman. Iemnromno3sa.
23. llpakTHyeckas
padoraNe 3 «PemieHue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 Ha MOJyYeHUe U
pacro3HaBaHUe
OpraHNYeCKUX
BEIIIECTBY.
JlaGopaTtopHbie
onbIThl. CBOICTBA
TJIFOKO3BI KaK
abACTUIOCTIUPTA.
BszaumoneiictBue
caxapo3sbl C
THJIPOKCUIOM KaJbIIHS.
IIpurorosnenue
KpaxMallbHOTO
KJIelcTepa u
B3aUMOJICUCTBHE C
nonom. I'maponus
Kpaxmarna.
O3HaKOMJICHHE C
oOpa3iaMu IpUpOTHBIX
Y UCKYCCTBEHHBIX
BOJIOKOH

OOBsCHATD
OMOJIOTHYECKYIO POJIb
IIOKO3BL. [IpakTnuecku
JIOKa3bIBaTh HAJIMUUE
(bYyHKINOHATBHBIX
IpYIII B MOJIEKYJIE
TITIOKO3BI.

OOBACHATD, KaK
CBOMCTBA Caxapo3sl
CBsI3aHBbl C HATMYUEM
(GyHKIIMOHATIBHBIX
IpyImn B e& MOJIEKYIIE,
U HasbIBaTh 00JacTH
IPUMEHEHUS CaXxapo3bl.
CocTaBnTh ypaBHEHUS
peaxkiuu,
XapaKTepU3YIOIINX
CBOMCTBA Caxapo3bl.
CocTaBiTh ypaBHEHUS
peakuuii ruponza
Kpaxmasa u
HOJIMKOH/ICHCALIUH
MOHOCaXapHuI0B.
IIpoBoauTH
Ka4eCTBEHHYIO
PEaKIMIO Ha Kpaxmal

4. A3oTcoaeprkaiue opraHnudyeckue coequHenus (5 4)

A3oTcozepkaliue opraHu4ecKue
coeuHeHUsl. AMMHBI. AMUHOTpYTITA.
AHUIMH. AMUHOKUCIOTHL. bunonspHslii
uoH. Ilentuanas (aMuaHas) rpymma.
[lentuanas (amuaHas) cBs3b. [lenTuabt.
IMomunentuast. I'munuH. benku.
CtpykTypa 0€IKOBOH MOJIEKYJIbI
(mepBUYHasi, BTOPUYHAs, TPETUYHAS,
yeTBepTUYHast). JleHaTypauus u TUIpOIU3
6enkoB. L[BeTHBIE peakiy Ha OeNKH.
A3oTcoaepKaIme reTeporuKINIeCKe
coenuHenus. [Iupunun. [Muppos.
[Mupumunun. Ilypun. Azotuctsie
ocHOBaHus. HyKlIenHOBBIE KUCIIOTHI.

24. AMUHBL.

25. AMUHOKHUCIIOTBI.
benku.

26. Azotcoaepxaiue
TEeTEPOLUKITNIECKUE
COEIMHEHMUS.
HyxknenHoBbIe KUCTOTHI.
27. XuMHs 1 310pOBbE
YyeJioBeKa.

28. KonTpoabHas
padora 2 o Temam
«Kucnopoaconepxamue
OpraHUYEeCKHE
COCIMHEHUS»,

CocraBnsTh
YpPaBHEHUS PEaKIuH,
XapaKTEepPU3YIOIUX
CBOMCTBA aMHUHOB.
OOBICHATD
3aBUCUMOCTB CBOMCTB
AMUHOKHCIIOT OT
CTPOEHHUS UX

(G YHKIIMOHATBHBIX
rpyni. Ha3siBats
AMUHOKHCIIOTBI 11O
MEXIYHAPOAHOU
HOMEHKJIaType W
COCTaBIISITh YpaBHEHUS




Hyxneorunsl. KommiemeHTapHbie
a30TUCTBIC OCHOBAHHA.
®apmMakooruueckasi XuMus

«A3oTcoaepxaniue
OpraHMYECKHe
COCIMHEHUS.
JlabopaTopHbIii ONBIT.
[IBeTHBIE peakuyu HA
Oenku

peakuuid,
XapaKTePU3YIOIINX UX
CBOMCTBA.

OOBACHITH
OMOJIOTHYECKYIO POJIb
OCIIKOB M MX
MpEBpAILCHUI B
opranusme. [Iposoauts
IIBETHBIC PEAKIIUH HA
0enkn. OObICHATD
OMOJIOTHYECKYIO POJIb
HYKJICMHOBBIX
kuciort.Ilonp30BaTbCs
UHCTPYKLUEHN K
JIEKapCTBEHHBIM
npenaparam

5. Xumust nosimmepoB (6 1)

[Tonumepsl. CTenenb NOIMMEPU3ALIUH.
Momnomep. CTpyKTYypHOE 3BEHO.
TepmoriacTuyHbie
nosuMepbl.CrepeoperyisipHbie
nonumepsl. [lonustunen. [loaunponunen.
[TonuterpadTopaTuiieH.
TepMopeakTHUBHBIE MOIUMEPBI.
DeHo10popMabACTHIHBIE CMOJIBI.
ITmactmaccel. deHoruacTsl.
Awmunoractel. [Tenornacter. [Ipupoanbrit
kayayk. Pesuna. D6oHut. CuHTETHUECKHE
Kaydykyd. CHHTETHYECKHE BOJIOKHA.
Kamnpos.

29. CuHTEeTHYECKHE
MTOJIUMEDHI.
KonneHcanuoHHbIe
MTOJIUMEDHI.
IlenonnacTel.
30.HarypanbHblii
Kayayk. CUHTEeTHYECKHE
Kay4dyKH.

31. CuHTETHYECKHE
BOJIOKHA. 32.
IIpakTnyeckas padora
Ne 4 «Pacno3naBanue
IJIACTMACC ¥ BOJIOKOH.
33. Opranunueckas
XHMHS, 4eIIOBEK B
pupoa.

34. UTOTOBBIN TECT I10
Kypcy xumuu 10 kacca.
JleMoHCcTpAanUK.
OG0pa31ibl TIacTMace,
CHHTETHYCCKUX
Kay4yKOB U
CHHTECTHYCCKUX
BOJIOKOH.
JlabopaTopHBIi ONBIT.
CBOMCTBa KalpoHa.

3anuceiBaTh ypaBHEHUS
peakuui
MOJTUMEpHU3aIIHH.
3anuceiBaTh yPaBHEHHS
peakiun
ITOJIMKOHICHCAIIHH.
Pacrnio3naBath
OpPraHuYEeCKUe
BEILECTBA, UCIOJIb3Ys
Ka4eCTBEHHBIE PEAKLINHU

1. TemaTuyeckoe MIIAHUPOBAHHUE C ONpe/e/ieHHeM OCHOBHBIX BU/I0B YUeOHOM

ACATECJIBbHOCTH.

11 kJiaace

Tembl, BXoAsIIME B JaHHBIN pa3jaeJl

OcHoBHOe coaepKaHue
10 TeEMaM

XapakrepucTuka
OCHOBHbIX BU/10B
AeATEIbHOCTH




Y4eHHMKa (HA YPOBHeE
y4eOHBIX J1eiicTBHI)

1.IloBTOpEHUE Kypca
xumun 10 kiacca (14)

1. Teoperuveckune ocHOBbI Xumuu (19 1)

1.1. BaxxHelilune XMMH4eCKHeE MOHSTUA U 3aKOHBI (4 4)

XUMUYECKUN AJIEMEHT. ATOMHBIM HOMED.
Maccosoe uncio. Hyknuast.
Pannonyknuasl. M30Tomnsl. 3akoH
COXpaHEHHUsI MacChl BEIIECTB. 3aKOH
COXpaHEHHUS U IPEBPAIICHUS SHEPTUH.
JledexT macchl.

[lepuoanueckuii 3aK0oH. DIEKTPOHHAS
koH(urypauus. ['padpuyeckas
anieKTpoHHast popmyina. S-, p-, d-u f-
OnemeHThl. JlaHTaHOUIBI. AKTUHOUIBL.
VIcKyCCTBEHHO TOJTyYEHHBIC DJIEMEHTHI.
Banentnocts. Bonopoansie coequHeHUs

2. XuUMHU4YeCKun
aneMeHT. Hyknuapl.
H3oTombl. 3aKOHEI
COXpaHEHHUs MacChl U
SHEPTUH B XUMHUH.

3. [lepuoanueckuit
3akoH. Pacmpenenenue
AJICKTPOHOB B aTOMax
9JIEMEHTOB MaJIbIX U
OOJIBIITNX MTEPUOIOB.
4. ITonoxxeHue B
MEepUOINYECKOM
cucTeMe BOJ0po/a,
JIAHTAHOMJIOB,
aKTHHOHUJOB M
HCKYCCTBEHHO
MOJTYYSHHBIX
3JIEMEHTOB.

5. BaieHTHOCTE 1
BaJICHTHBIEC
BO3MOXKHOCTH aTOMOB

[Tepeuuncnars
BAOKHENIIME
XapaKTEPUCTUKU
XUMHUYECKOTO AJIEMEHTA.
OOBACHATD pa3nuuue
MEXy MOHATUSIMHU
«XUMHUYECKUHI
AIEMEHT», «HYKJIHI,
«us3orom». [IpumensaTh
3aKOH COXpaHEHUs
MacChl BEIIECTB PHU
COCTaBJICHUH
YpaBHEHUN XUMUYECKUX
peakuuii. Onpenensite
MaKCUMaJIbHO
BO3MO’KHOE YHCIIO
AJIEKTPOHOB HA
SHEPreTUYECKOM
ypOBHE. 3anuchIBaTh
rpaguyeckue
ANIEKTPOHHBIE (POPMYJIBI
S-, p- 1 d-3IIEMEHTOB.
XapakTeprus3oBaTh
MOPSIIOK 3aIIOJIHEHUS
AIEKTPOHAMH
HSHEPTreTUYECKUX
YPOBHEW U MOypPOBHEN
B aToMax. OOBSCHSATH, B
4YEM 3aKIII0YAeTCs
bu3HYECKU CMBICT
TTOHSATHUSA
«BAJICHTHOCTB.
OOBACHATD, YeM
ONpPEeNIETSAI0TCS
BaJICHTHBIE
BO3MO>KHOCTH aTOMOB
Pa3HBIX DJIEMEHTOB.
CocraBnsTh
rpaduyeckue
AIIEKTPOHHBIE (OPMYITBI
azota, ¢ocdopa,
KHCIIOPOJIa U CEPHI, a
TaKKe




XapaKTepU30BaTh
M3MEHEHUS PaJlyCoOB
aTOMOB XMMHYECKHX
3JIEMEHTOB 110
nepuojiaM u A-rpynmnam
MEPUOINYECKOMN
TaOJIUIIBI

1.2. Ctpoenne BemecTBa (3 4)

NonHas cBs3b. KoBaneHnTHast (mossipHas 1
HENOJISIpHasl) CBA3b. DJIEKTPOHHA
dbopmya.

Meramnuueckas cBA3b. BogoponHas
CBs3b. ' MOpuAN3aLus aTOMHBIX
opbutaneii. Kpucramibl: aToMHBIE,
MOJIEKYJISIpHbIE, HOHHBIE, METAJIMYECKHE.
OnemeHTapHas suelika. [lonumopduszm.
[TomumopdHBIe MOAMPUKALIIH.
Amnotponus. M3omepus. I'omonorus.
XUMHUYECKUH CUHTE3

6. OCHOBHBIE BUJIBI
XUMHYECKON CBSI3H.
HNonHas n KoBaJIeHTHas
CBs3b. MeTammueckas
cBs3b. Bogoponnas
CBSI3b.

7. IlpocTpaHCTBEHHOE
CTPOCHHE MOJIEKYII.

8. Ctpoenue
KpPUCTAJIJIOB.
Kpucrannuueckue
PELIETKU.

[TpuauHbI

MHOT000pa3usi BELIECTB.

JdeMoHcTpanmum.
Mopenn HOHHEIX,
ATOMHBIX,
MOJICKYJIIPHBIX U
METAJINYECKUX
KPUCTAJUTHYECKUX
pewérok. Moaenu
MOJIEKYJI HU30MEPOB U
TOMOJIOTOB

OOBACHATE MEXAHU3M
00pa3oBaHUs HOHHOW U
KOBAJIEHTHOM CBSI3H U
0COOEHHOCTH
(UBUYECKUX CBOWCTB
HOHHBIX H
KOBaJIEHTHBIX
COCIUHCHMUI.
CocTaBiITh
AIIEKTPOHHBIE (POPMYJIBI
MOJIEKYJI KOBaJICHTHBIX
COCIUHCHMHI.
OOBACHATE MEXAHU3M
00pa3zoBaHUs
BOJIOPOJIHOU U
METaJIMYECKOM CBS3CH
1 3aBHCHMOCTH CBOMCTB
BEILIECTBA OT BHJIA
XAMUYECKON CBA3U.
OOBICHATE
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIT
OpraHUYECKUX U
HEOPTaHMYECKUX
COCOUHEHUH C
ITOMOIIBIO
MPEJICTaBICHUI O
rUOpUIU3aAIIIHI
op6uTtaneit. OOBACHATH
3aBHUCHMOCTH CBOMCTB
BEIIIECTBA OT THUIIA €0
KPUCTAJUIMYECKOU
pemérku. OObIICHITH
TIPHYUHBI
MHOT000pa3us BEIIECTB

1.3. Xumnueckue peakuuu (3 4)

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. Peaknnu pasnoxxenus,
COEZIMHEHUS, 3aMEelIeHUs, OOMEHa.
DK30TepMUYECKHE U SHAOTEPMUYECKUE
peakuuu. OOpaTuMble 1 HEOOpaTHUMBbIE
peaxuuu. TeraoBoit a3 peKxT peakuu.
3akoH I'ecca. Tepmoxnmunueckue
ypaBHeHUs. Termiora 00pa3oBaHus.

9. Knaccuduxkarus
XAMHUYECKUX PEaAKIUM.
10. Cxopocth
XAMHUYECKUX PEaAKIUM.
Karanns.

11. XumMudeckoe
PaBHOBECUE U YCIOBHS
ero CMeIIeHUs.

[lepeuncnars
MpU3HAKW, IO
KOTOPBIM
KJIaCCUUIUPYIOT
XUMHUYECKHE PEAKIIUH.
OOBACHATD CYLIHOCTD
XUMHUYECKOHN pEeaKlnu.
CocTaBlTh ypaBHEHUS




Temnora cropanusi. CKOpoCTh
XUMHUUYECKON peakHi. AKTUBUPOBaHHBIN
KOMIUIEKC. 3aKOH JICHCTBYIOIIMX  Macc.
Kunernyeckoe ypaBHEHUE PEAKIIUH.
Karanuzatop. Maruburop. ["'omoreHHbIi
Y T€TEPOrCHHBIA KaTaJIN3.
Karanutnueckue peakiun. XuMudyeckoe
paBHoBecue. [Ipunnun Jle llarense

JdemoHcTpanmu.
Paznuunble TUIbI
XUMUYECKUX PeaKLni,
BUJICOOTIBITHI 11O
OpraHUYECKON XHUMUH.
JlabopaTopHbIii ONBIT.
N3ydenue BnusiHUA
pa3NuYHbBIX (PaKTOPOB
Ha CKOPOCTb
XUMHUYECKUX PEAKIINI

XUMHYECKUX PEAKIUH,
OTHOCSIIIIUXCS K
ONpeleNEHHOMY TUILY.
OOBACHATDH BIUSHUC
KOHIIEHTpaLHi
peareHToB Ha CKOPOCTh
TOMOT€HHBIX U
TeTEPOreHHBIX PEAKLIUMN.
OOBACHATH BIUSHUE
pa3nuYHbBIX (HaKTOPOB
Ha CKOPOCTh
XMMHUYECKOHN peakinu, a
TaK)Ke 3HaYCHUE
MIPUMEHEHUS
KaTaJIu3aTOpOB U
MHIMOUTOPOB HA
npakTuke. OOBACHATH
BIIMSIHUE U3MEHEHUS
KOHIIEHTPAIlUX OJIHOTO
13 pearupyromux
BEILIECTB, TEMIIEPATYPhI
U JaBJICHUS Ha

CMeIlleHHE
XUMHUYECKOTO
paBHOBECHUS
1.4. PacTBopsI (5 4)
HucnepcHbie cucteMbl. PacTBOpBI. 12. ucnepcHbie XapakTeprus3oBaTh

I'pyboaucriepcHble CUCTEMBI (CYCIIEH3HH
U SMyJbcun). Komutonasie pacTBOpbI
(301m). Aspozonu. MonsipHas
KOHUEHTpaLus. DJIEKTPOIUTHI.
DNeKTpOoTUTHYECKAs TUCCOLHALINS.
Crenens mucconuanmu. KoHcranra

aucconanuu. BoaopoaHbli mokaszarensb.

Peaxiiuu nonnoro oomena. ['maponus
OpraHMYECKUX BemecTB. [ uaponus comneit

CHUCTEMBI.
13. Crioco6sl
BBIPAXKECHUS
KOHIICHTpAILlUU
pacTBOpOB.

14. lIpaxmuueckasn
padoma 1
«IIpurorosienne
PacTBOPOB € 3a/IaHHOU
MOJISIPHOM
KOHIICHTpaLUEen».

15. DnexkTponuTHUeckas
JIACCOIUALIUS.
Bonopoansrit
nokasarenb. Peakiuu
HOHHOTO OOMeEHa.

16. 'mpponuz
OpTaHUYECKHUX U
HEOPraHUYECKHUX
COCTUHEHUN.
JlabopaTopHbie
onbIThl. Onpenenenne
pEeaKIMK CPe/Ibl

CBOMCTBA Pa3iIUYHbIX
BHJIOB JUCIIEPCHBIX
CUCTEM, yYKa3bIBaTh
MIPUYMHBI KOAr'yJISLANA
KOJUIOUJIOB Y 3HaYEHUE
9TOrO siBNeHUs. Pemars
3aJla4uM Ha
IIPUTOTOBJIEHUE
pacTBopa
onpeaeneHHoN
MOJISIPHOU
KOHIICHTpALUU.
I'oroBUTH pacTBoOp
3aJJaHHOM MOJISIPHOM
KOHILICHTpALUU.
OOBACHATD, TOUEMY
pacTBOPBI BEILECTB €
MOHHOM M KOBaJICHTHOU
MIOJISIPHOM CBA3BIO
IIPOBOJIAT
JIIEKTPUYECKUN TOK.
Omnpenenars pH cpenst
C IOMOILBIO




YHUBEPCATbHBIM
WHJIUKATOPOM.
I'maponus coneit

YHUBEPCAIBHOTO
WHJUKATOpa.
OOBICHATH C ITO3ULIMHA
TEOpPUH
AIEKTPOIUTUYECKOMN
JIMCCOIMAIIMN CYIIIHOCTh
XUMHUUYECKUX PEaKIUH,
MPOTEKAIOIIUX B
BOJIHOM cpejie.
CocTaBiITh IOJHBIE U
COKpAIllEHHbIE MOHHBIC
YpaBHEHUS PEaKLU,
XapaKkTepU3YIOLIUX
OCHOBHEIE CBOMCTBA
Ba)KHEHIIINX KJIACCOB
HEOPTraHUYECKUX
COeIMHEHU.
Onpenenars peakuio
Cpebl pacTBOpa COJIU B
Bojae. CocTaBisATh
YpaBHEHUS peaKLUid
TUIPOJIK3a
OpraHUYEeCKUX U
HEOPraHUYECKUX
BCIIICCTB

1.5. DaekTpoxummnuyeckue peakuuu (4 1)

["anpBaHUYECKUH DIIEMEHT. DIEKTPOBL.
Anon. Karoa. Akkymynarop. TomnuBHbIM
DIIEMEHT. DIEKTPOXUMHUS. P
CTaH/IAPTHBIX JEKTPOAHBIX MOTEHIHAIIOB.
CranpaptHble ycioBus. CTaHAapTHBIN
BOJOPOAHBIN A1eKTpoa. Kopposus
METAJIJIOB. XMUMUYECKas U
AIEKTPOXUMHYECKAS] KOPPO3HUS.
DnexTponaus

17. Xumuueckue
HCTOYHHKHU TOKaA. Psn
CTaHJapPTHBIX
AJIEKTPOJIHBIX
MOTEHIINAJIOB.

18. Koppo3ust meTanion
U €€ NpeaynpexIcHue.
19. Dnextponus.

20. KonTpoabHas
padora 1 o Teme
«Teopernyeckue
OCHOBBI XUMHUU»

OOBACHATH MIPUHIIMIT
paboThI
raJlbBaHUYECKOT O
sneMenTa. OObACHATD,
KaK yCTpOEH
CTaHJApTHBIN
BOJOPOAHBIN 3JIEKTPOI.
ITonb30Batbcs paomM
CTaHJapPTHBIX
AIEKTPOJIHBIX
MOTEHI[MAJIOB.
OTnAn4aTh XUMHUYECKYIO
KOPPO3HIO OT
AIEKTPOXUMHUYECKOM.
OOBACHATH MPUHIIMITBI
3aIUTHI
METaJUIMYECKUX
W3JIeNINI OT KOPPO3HUHU.
OOBSACHATD, KaKHe
MPOLIECCHl TPOUCXOAAT
Ha KaToJie ¥ aHOJIe TIPH
AJIEKTPOJIN3€E PACILJIaBOB
U PaCTBOPOB COJIEH.
CocTaBnsiTb CyMMapHbIe
YpaBHEHUS peaKIUid
AJIEKTPOJIN3a




2. Heoprannueckasi xumus (11 u)
2.1. Meranasl (6 1)

JIErkue u TSHKEBIE METaJIIbL.
JlerkomiaBkue U TYTOIJIaBKUE METAILIIBI.
Menp. [unk. Tutan. Xpowm. XKeneso.
Huxens. [Inatuna. Crnassl. Jlerupyroniue
n06aBku. YEpHBIE M IIBETHBIC METAJIHI.
Uyryn. Crans. JlerupoBaHHble cTanu

21. OOmas
XapaKTEPUCTHKA U
CIIOCOOBI TIOJTYYCHHS
METaJIIOB.

22. 0O630p
METaJITNYECKUX
3JIeMeHTOB A- U b-

TPYIIL.

23. Menp. lluak. Tutas.

Xpom. Kene3o, HUKEND,
IUIaTHHA.

24. CnnaBbl METAJLIIOB.
25. Okcunsl u
TUAPOKCHJIBI METAILIOB.
26. Ilpakmuueckasn
paoboma 2 «Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJa4 10 TeMe
«MeTanub».
JdemMoHcTpaumu.
OO0pa3siibl METAILIIOB U
UX COCINHECHHIH,
CILIaBOB.
BzaumopeiictBue
METAJIIOB C
KHCJIOPOJIOM,
KHUCJIOTaMu, BOJIOM.
JlokazaTenbCTBO
am(poTepHOCTH
ATFOMHMHUS U €0
TUAPOKCHU/IA.
BzaumogeiictBre Meau
U JKene3a ¢
KHCIIOPOJIOM;
B3aMMO/JICCTBUE MEIHU
1 JKeJe3a ¢ KMCI0TaMU
(cepHas, consHas).
ITonyuenune
TUAPOKCUIOB MU
(II) u xpoma (1),
OKCHJIa MEIU.
BzanmoneiicTBre
OKCHJIOB H
TUAPOKCHIOB METAJIIOB
C KHCIIOTaMHU.
JlokazaTenbCTBO
amM(pOTepHOCTH
COEIMHEHUH XpoMa
(100).

XapaxkTepru3oBaTh
0011I1e CBOMCTBA
METAJIJIOB U Pa3bICHATH
HX Ha OCHOBE
MpEJCTaBICHUN O
CTPOCHHUH ATOMOB
METaJIOoB,
METaJUIMYECKOM CBS3U U
METaJUIMYeCKOM
KPUCTAJUIMYECKOU
peueTKe.
NnnroctpupoBarts
MpUMEpPaMH CIIOCOOBI
MOJYYECHUSI METAJLJIOB.
XapakTepu3oBaTh
XHUMHUYCCKHE CBOICTBA
MeTamioB IA—IIA
TPYII U QATIOMUAHUS,
COCTaBJIATh
COOTBETCTBYIOIINE
YpaBHEHUS PEaKILIMii.
OOBACHSATH
0COOCHHOCTH CTPOCHUS
ATOMOB XUMHYECKUX
aneMeHToB b-rpynn
MEPUOINYECKOMN
cuctemsl JI. W.
Menneneena.
CocTaBnsiTh ypaBHEHUS
peakuuii,
XapaKTEPHU3YIOIINX
CBOMCTBA MEIHU, ITUHKA,
TUTaHa, XpOMa, Kele3a.
[IpenckasbiBaTh
CBOICTBA CILIaBa, 3Has
ero coctaB. OOBICHATD,
KaK U3MCHSIOTCS
CBOMCTBa OKCHJIOB 1
TUAPOKCHJIOB METAJIOB
o nepuojam u A-
rpynmnam
MEPUOINYECKOMN
Ta0nuibl. OOBICHATD,
KaK U3MEHSIOTCS
CBOICTBa OKCHJIOB B
THAPOKCHJIOB
XAMHYECKOI'0 3JIEMCHTA
C MOBBIIIICHUEM CTCIIEHU
OKHCIICHHUS €T0 aToMa.




3anuceIBaTh B
MOJIEKYJIIPHOM U
HOHHOM BHJIE
YpaBHEHUS XUMUYECKHUX
peakuuid,
XapaKTEPHU3YIOIINX
KHCJIOTHO-OCHOBHBIE
CBOMCTBA OKCHUIOB U
TUIPOKCHU]IOB
METaJJIOB, a TaK¥Ke
AKCIEPUMEHTAIBHO
JIOKa3bIBATh HATUUHE
9THX CBOMCTB.
Pacno3HaBaTh KaTHOHBI
COJIEll C MOMOIIBIO
Ka4eCTBEHHBIX PEaKLUii

2.1. HemeTtasasl (5 4)

Hemeramnsr. [IpocTeie BenecTBa —
HEMETaJUIb.

VYriepoa. Kpemuwii. A3zot. ®ocdop.
Kucnopona. Cepa. @rop. Xinop. Cepnast
KHCJIOTa. A30THasl KMCIIOTA.
Bonopoaubie coequHeHrs HEMETAIIIIOB

27. O630p HEMETAJLIOB.
CBolicTBa 1
MIPUMEHEHHUE
Ba)KHEHIIINX
HEMETAJIJIOB.

28. O0mas
XapaKTepUCTUKA
OKCHJIOB HEMETAJJIOB U
KHUCJIOPOJCOACPKAIIMX
KUCJIOT.
OxucIuTeNbHbIE
CBOMCTBA CEPHOMN U
a30THOM KHCIIOT.
Bonoponnsie
COCIMHCHUS
HEMETAJIJIOB.

29. I'eHeTnyeckas CBI3b
HEOPTraHWYECKUX U

OpTraHU4YCCKUX BCIICCTB.

30. Ilpakmuueckasn
paooma 3 «PeuieHue
AKCIIEPUMEHTAITBHBIX
3aJa4 1o TeMe
«Hemeranmbny.

31. KonTpoJabHas
padora 2 o Teme
«Heoprannyeckas
XUMUSD).
JleMoHCcTpAaLUK.
OO0pa3iibl HEMETAIIOB.
Mopnenun
KPUCTATUICCKIX
pPEETOK aliMas3a u
rpaduTa. [lomydaenne
aMMHuaKa u

Xapaktepus3oBaTh
o01re cBoMcTBa
HEMETAJUIOB U
Pa3bICHATH UX HA
OCHOBE MPEICTaBICHUI
0 CTPOEHUU aToMa.
HaszbiBaTh o0nactu
MPUMEHEHUS
BaKHEUIITNX
HEMETAJIOB.
Xapaktepus3oBaTh
CBOMCTBA BBICIINX
OKCHJIOB HEMETAJIOB U
KHUCJIOPOJICOACPIKAIITIX
KHCJIOT, COCTaBIIATh
ypaBHEHUS
COOTBETCTBYIOIINX
peaKkiuii 1 OOBICHATH
UX B CBETE
IpesicTaBIeHU 00
OKUCITUTEIbHO-
BOCCTAaHOBUTEIBHBIX
peakuusax u
AIEKTPOIUTAYECKOMN
JIACCOIMALIUU.
CocTaBisATh ypaBHEHUS
peaxkuui,
XapaKTePU3YIOLUX
OKUCITUTEIbHBIC
CBOMCTBA CEPHOMN U
a30THOU KHUCJIOT.
XapakTepru3oBaTh
M3MEHEHUE CBOMCTB
JIETYYrX BOJAOPOTHBIX
COEMHEHUI




XJIOPOBOAOPO/IA,
pacTBOpPEHHE HX B
BOJIE, I0KA3aTeIbCTBO
KHCJIOTHO-OCHOBHBIX
CBOICTB 3THX BEILECTB.
Coxuranue yrist 4 cepbl
B KHCIIOpOJIE,
oIpezeseHue
XUMHYECKHX CBOMCTB
MPOJIYKTOB CTOpPAHUS.
Bs3aumozeiictBue ¢
MEJIbIO
KOHIEHTPUPOBAHHOMN
CEpPHOM KHUCIOTBHI,
KOHIIEHTPUPOBAHHOM U
pa3z0aBiIeHHON a30THOM
KHCIIOThI

HEMETAJIJIOB I10
nepuoay 1 A- rpynnam
MEePUOINYECKOM
cucremsl. Jloka3biBaTh
B3aHMOCBS3b
HEOPraHUYECKUX U
OPraHNYEeCKHUX
COCIUHCHUI.
CocTaBisiTh ypaBHEHUS
XUMHYECKUX PEAKIUH,
OTpakaroIIMnX
B3aMMOCBS3b
HEOPraHWYECKUX U
OpraHUYECKUX BEIECTB,
00BACHATH UX Ha
OCHOBE TEOpPUU
AJIEKTPOJTUTUYECKOMN
JIFCCOLMAIINY 1
IpeJcTaBiIeHU 00
OKHCIIUTEILHO-
BOCCTAHOBUTEJIHLHBIX
npoleccax.
[IpakTuecku
pacro3HaBaTh
BEIISCTBA C IIOMOIILIO
Ka4eCTBEHHBIX PEaKInid
Ha aHUOHBI

IIpakTUKyM.
1.Pemenue
AKCIEPUMEHTAIbHBIX
3a1a4 1o
HEOPraHUYeCKOM
XUMHH;

2.pemieHne
AKCIEPUMEHTAIbHBIX
3aJa4 110 OPraHUYECKOU
XUMUHY;
3.mony4eHne,coonpanme

H pacClio3HaBaHUEC Ir'a30B.

®OHJI OIIEHOYHBIX CPEJICTB JJ151 IPOBEJEHUS TEKYIIEHR

U IIPOMEXYTOYHOM ATTECTAIIMA

Ne HaumenoBanue Pa3paborunk
n/n
10 k1ace
1  [[paxruyeckas padora Nel T.A. bopoBckux . Temarnueckue TecTHl IO
«Ilony4yeHue 3TUIEHA U OTIBITHI C opranudeckoit xumuu. 10 xmacc/
HIM). T.A. boposckux.-M.: HN3nareancTBO
2  |KontpoabHasi padora Nel no «OK3aMen», 2013.-(Cepus «YuebHo-




TeMe«Teoprst XUMHUECKOTO CTPOEHUS
OPraHUYECKUX COCTUHEHUIN,
«YTII€BOAOPOIBI».

METOAMYECKUN KOMILJIEKT) )

IIpakTyeckas padora Ne 2

KU CJIOT».

«[lonydyenue u cBoiicTBa KApOOHOBBIX

KonTposabsHas padora Ne2 o teme:
«Kucnopoaconepxaune
OpraHUYECKUE COCAHMHEHUS,
«A30Tco/IepKalle OPTaHUYECKUE
COCTUHEHUS.

IIpakTyeckas padora Ne 4
«Pacno3naBaHue miacTMace u
BOJIOKOH.

KonTtposibHast pabota Ne3
ToroBsiii TECT 110 Kypcy xumuu 10
KJacca.

11 ka

acce

Ilpakmuueckaa padoma 1
«IIpuroroBieHue pacTBOpPOB ¢
3a1aHHON MOJISIPHOM
KOHILICHTpaLUEH».

Xumua.11 wirace/  cocr.

Baxo,2013.-

KonTpoabHnas padora 1 no reme
((TGOI)GTI/I‘IGCKI/IC OCHOBBI XUMHHN»

IIpaxmuueckaa paboma 2 «Peiienue
AKCIIEPUMEHTAJIbHBIX 33124 110 TEME
«MeTab».

Ilpakmuueckaa paboma 3
«Perenue 3KCrepuMEHTaIbHBIX
3agay no reme «Hemeramby.

KonTtpoabsHnas padora 2 1o reme
«Heoprannueckast Xumus».

Ilpakmukym.
3a/1a4 110 HEOPTaHUYECKOW XUMHUH;
3a/1a4 10 OPraHUYECKOU XUMHUH;

3.1ory4eHne,coonpanme u
pacrio3HaBaHHE ra3oB

1.Pemenue JKCIEPUMEHTAIIBHBIX

2.pereHne JKCIIEPUMEHTAIIBHBIX

E.H.CtpenbHukosa,

H.I1.TpoeryboBa-2-¢ U3, nepepad.-M.:




V. KAJIEHJAAPHO-TEMATHYECKOE IINTAHUPOBAHMUE 110 YYEBHOMY NINPEJIMETY «XUMMUSI», 10 KTIACCE
35 yacoB (1 yac B HeaeN10),
(yueonuk I'. E. Pyasuruca u @. I'. ®eapamana «Xumust. 10 kiaace» u «Xumus.11 kiaace»)

Ne | Tema ypoka | Ko | Tu XuMHu4ecKuii XapakTepucTuka IlanupyemMblie pe3yJabTaThl
o\ J- 1 Oo0s3aTeIbHDBIE IKCIHEPHUMCHT OCHOBHBIX BH0B HpeHMeTH[,]e MeTal’lpeL[MeTHLle JIndHoOCT
BO | ypo 3JIEMEHThI (o0opynoBanue JeATeJbHOCTH HbIe
ya- | Ka CO/IepPKaHuU YYeHHMKA
co s
B
Pasznen 1. Tema 1. TeopeTnueckue 0CHOBBI Oprannyeckoit xumum (3 yaca)
1 IIpenmer YUH | TXC, ee Jemoncrpauuu | Mcnonb3oBanue Yuenuk ITo3naBaTesqbHBIE | YYBCTBO
(1) | opranmuecko 3 3HA4CHUC. OOpasubl | s1emenToB HAY'IHTCH: YV - VYwmenuune | TOPIAOCTH 32
XM, A.M.bytnepoBa. | OpraHu4ecKux TPUYMHHO- O0OBSACHATH OTIpE/IEIATD POCCHICKYIO
@opmuposanue | BELIECTB u BAJICHTHBIC HayKy, BKJIaJ
CJI€JICTBEHHOTO U MOHATHS,CO3/1aBaTh
OPZCZHMVQCKOZZ MaTCpuraioB. BO3MOXHOCTH 606 PYCCKUX
CTPYKTYpPHO- 000011IeHHUS, i
UM KaK aToma YUEHBIX B
wayi LllapocTepKHEB (YHKITMOHATIBHOTO yrieposa, YCTaHaBJIMBATh pasButHe
' BI€ MOJOCIH aHajunsa. 3aBHCHUMOCTDH aHaJIOrny, XUMUU,
Opranuueckue N
MOJIEKYJT Uccnenosanue CBOMCTB Kiaaccuuuuposars | GOpMHPOBaH
BEIIECTRA.
o m OpraHH4CeCKUX HECIO0KHBIX BCIICCTB OT | | camocTosiTeapHO | M€
raHuyeckas N
P BEIIECTB. peaNbHBIX CBSI3eil 1 cocraBa u BBIOHpATH OTBETCTBEHHO
XUMHSL. [1InaBnenue, . CTPOEHUS, To
3aBUCHMOCTEM. OCHOBaHMUS u
HomeHknatypa. oOyrivBaHue 1 THIIBI OTHOIICHUS K
M30MepHs TOpEeHUe rubpummsanuu | KPATCPHH AL yyermo,
AT ’ PactBopumocts | OOBSCHEHHE , dopmpr | KIaccupukanum, TOTOBHOCTH U
pail OpraHUYECKUX HU3YYEHHBIX MOJIEKYJT; YCTaHaBJINBATh CIIOCOOHOCTH
BCIICCTB B BOJC IIOJIOKCHUU HA OIpCaACIIATD IPUINHHO- 06yanOHII/IXC
1 HCBOJHBIX CaMOCTOSTEJIBHO HPUHAUIEIKHOC | cnencTBEHHBIE a1K
TBOPHUTEIISIX Th M BUTH
pacTsopuTel MO100paHHBIX CBSI3U camopas
OpraHUYECKUX OPraHUu4ecKor 10U
KOHKPETHBIX PeryasiTuBHbIE
BENIECTB 0 COEIVWHEHUS camoo0pazoB
2 | Dnextponna | 1 | YUH | Dnextponnas | Jemoncrpanun | TPHMEpax K YV - Ymenue aHHMIO Ha
(2) s IpUpoJIa 3 npupoza : OHpe,I[eJ'ICHI/IC OHpeI[eJ'IéHHOM CaMOCTOATCIBHO OCHOBE
[ITapocTepkHEB | CYIIHOCTHBIX y KJIACCy, | ONPEAENATh LEN MOTHBAIIUH K




XMMHYECKHX XMMHYECKUX | bIe MOJIENN XapaKTEePUCTHK yMeHHe CBOETO OOy4YeHHs, | OOYUYCHHUIO U
CBs3€H B CBA3EH B MOJIEKYJI HU3Y4aeMOro KIACCU(YHUUUPO | cTaBHUTH U 110 3HAHUIO
OpraHUYECKH OPraHUYECKMX | OPraHMYECKUX | OOBEKTa; BaTe 10| hopmymupoBaTh
. orpeneaéHHOM
X COC/IMHCHUSX, | BEIICCTB. CaMOCTOSITEIIbHBIH U151 ce0st HOBBIC
y  TNpHU3HAKY,
COCMHEHUS CIIOCOOBI e BBIOOp KpHUTEpHEB SHATE 3a1auu B yueOe
X paspsbiBa. ISl CPaBHEHHS, HoMenkiarypy | KOMMyHHKATHBH
3 | Knaccuduka KY | Knaccudukanus | JleMmoHcTpamuu | CONOCTABICHHUS, opranuueckux | bie YY/I- YMenne
3) st 1 HOMCHKJIaTypa : OLICHKHU U COEMHEHUH, OpPTraHU30BBIBATHYY
OpPraHMYEeCKH OpTaHMHCCKIX OGpasipl KaccuuKanuu YMETb e6Hoe
COeIMHEHU I
X o OpPraHUYecKux | OOBEKTOB ONMpCACIIATE COTPYJHHYECTBO U
. PacuerHbie THII
COC/IMHCHUI BEILICCTB U . COBMECTH
A 3a7ayH. m XUMHUYECKON Yo
Pemenne HaxoxieHue MaTepUaJIoB. peaKIHH, JeATEIILHOCTD
3a7a4 Ha MOJIEKYJISPHOI Moaenu 0OBSICHSITH CYUHTENEM
BBIBOJI bopmysl MOJICKYJI B3aUMHOE MCBEPCTHUKAMU;Pa
XUMHYECKHX OPraHM4eCKOIo | opraHMYecKUX BIIHSTHUC 60Tath
bopmy coe)lmzegnﬁ HO) BELIECTB. aTOMOB B | unauBUIYyanbHO 1
macce (00beM MOJIEKYJIe
y Anroputm y B IpyIme
MIPOAYKTOB Y4yenuk
cropanus penieHus 3a1ad, -
CIpaBOYHBIC
BO3MOKHOCTh
TaOJINLIBL.
HAYYUThCS
Pa3znen 2. YTJIEBOJAOPO/BI (12 )
1 Crpoenue KV | Knaccupukanus JIO Ne 1. Hcnonb3oBanne Yuenuk IMo3naBaTenbHble | GopmMHUpOBaH
4) AJIKAHOB. u opranndeckux | CocTaBlIeHHE | DJIEMEHTOB Hay4InTCs: YYJa -YMeHue | A€ OCHOB
Tomonorude COEJIMHEHUH. | IIAPOCTEP)KHEB | MPUYMHHO- OnpeaesiiTe OTIPEIENSATE OKOIOTHECK
. . NPUHAICKHOC Ol KyJIBTYpHI,
CKHI PsiI. Comosoruuecku BIX MOJICNICH | CJICICTBEHHOIO U MOHSATHS,
I . Th COOTBETCTBY
MEHKJIaT i pst MOJIEKYII TPYKT - o
oMe y psiz, OJIEKY. CTPYKTYpPHO opranmueckor | CO3AABATH romei
pau TOMOJIOTH. aJTKaHOB yHKUMOHANBHOTO | coenuuenus | 0000WEHNS, COBPEMEHHOM
U30Mepus CrpykrypHast aHaIM3a IS K yCTaHaBJIHBAaTh Y YPOBHIO
U30MEpHSL. OIpeIeTIeHUS OIPENENEHHOM | aHAJIOTHH, 9KOJIOTHYECK




Ctpoenue
AJIKaHOB.
Howmenkiarypa
H U30MEPUs

HOMEHKJIaTypa
2 CsoiicTna, KY ®uznueckue u | JlemoHcTpanuu
(5) | moay4eHue u XUMHYECKHE . B3pnIB cmecu
IIpPUMCHCHHC CcBOIiCTBA MeTaHa ¢
AJIKaHOB.
AJIKaHOB. BO3JTyXOM.
IMuknoankan
. Peakuus OTtHoteHue
3aMeIIeHusl. AIKaHOB K
[Tonyuenue u KHUCIIOTaM,
MIPUMCHCHUE nienoyam,
AJIIKaHOB pacTBopy
nepMaHraHara
Kanmusi u
OpoMHOI BoJIE.
3 | Ilpasuna Th v33 Hccnenosartsb [IpaxTueckas
(6) | Kauecrenn CBOMHCTBa pabota Ne 1
oe OpPraHM¥CCKUX | OGopymoBanue
COCITUHEHUH,
orpeeneHu U MaTepHUabl
OTIPECTUTh UX
¢ yriepoaa, Ka4eCTBEHHBIIN LA
BOJOpOJa U COCTAB. MPaKTUYECKON
XJIopa B paboTHI.
OpraHUYEeCKU WucTpykimu
X Th.
COCTUHEHUS
X.

MIPHUHAIJIC)KHOCTHU

BCIIECTB K

pa3IMYHBIM KJlaccam

OpraHUYECKUX
COCIMHEHUN U
00BACHEHHS
MPUIUHHO-

3aBHCHMBIX CBA3CH

XapaKTEePUCTUKHU
XHUMHYCSCKHX
CBOMCTBA
OpraHUYECKUX
COCIMHEHU;
Hcnonp3oBarh
MpUOOpETEHHBIE

3HAHUA U YMCHUS B

MPaKTUYECKON
JIeSITENTbHOCTU U
TOBCETHEBHOM
JKU3HU IS
00BACHECHUS
XHUMHYICCKHX
SIBJICHHI,

IIPOUCXOJAIINX B
npupoje, ObITY U Ha

MIPOU3BOJCTBE;
OnpeAcIICHUs
BO3MOXHOCTH
MPOTEKaHUS
XUMHYECKUX
MPEBPAILICHUH B

y KJIaccy
YTJIEBOJIOPOIO
B, yMETh
00BACHATH
CBOMCTBaA
BEIIECTB Ha
OCHOBE
aHaIM3a
cocTaBa 51
CTPOCHHUS
MOJICKYII,
yMEHHE
MIPOTHO3MPOBA
Tb
XAMHYECKHUE
CBOMCTBa
BEIIIECTB,
00BACHATH
YCIIOBUS
MIPOTEKAHUS
peakuuid,
3HaTh 00JacTH
MIPUMCHCHHUS
BEIIIECTB.
XapakTepus3oB
aTb COCTaB H
OCHOBHBIE
HaIpaBlIEHUS
HCIIOJIb30BaHH
i u
nepepaboTKu
MIPUPOIHBIX
HCTOYHUKOB
YTIEBOI0POIO
B.

KJIaCCU(PUITUPOBATH
, CaMOCTOSITEIIbHO
BBIOMpPATH
OCHOBaHHUSA u
KpUTEPHH IE
KJIaCCU(UKALIHH,
yCTaHaBIIUBATh
IPUYUHHO-
CIIEICTBEHHbBIE
CBSI3H
PeryasiTuBHbIE
YV - YMmenue
CaMOCTOSITEITLHO
OTIPEIeNIATH 1IeTTH
CBOEro 00y4eHus,
CTaBUTH U
(dhopMynupoBath
IUTSL ce0st HOBBIE
3a/1a4u B yueoe

KoMMyHuKaTHBH
ble YY]I- YMmeHne
OpraHU30BBIBATH
yuebHoe
COTPYIHUYECTBO U
COBMECTHYIO
JESATENBHOCTD C
YUUTEJEM U
CBEPCTHUKAMH;
pabortathb
WHIUBUAYAIbHO U

oro
MBILUICHHUS;
pa3BuTHE
OTbITa
IKOJIOTHYECK
u
OpUEHTUPOBA
HHOU
pedaCKCUBHO
OLICHOYHOH U
MPAKTUIECKO
i
JESTSIIBHOCT
U B
KU3HEHHBIX
CUTYaIUsX;
OCO3HAHHBII
BBIOOD U
MIOCTPOCHHUE
najpHEenIen
WHIMBUTyaJTb
HOU
TPACKTOPUHU
o0Opa3oBaHus
Ha Oa3ze
OpPUEHTHPOBK
U B MHpE
npodeccuit u
npodeccuona
JTBHBIX
MIPEATOYTCHA
.




Pa3IMYHBIX
YCJIOBUSAX U OLECHKHU
HUX IIOCIENCTBUN

1 | AnxeHsl. YUH | Ctpoenue JdemoHcTpaumnu
(7) | Crpoenue, 3 AJIKCHOB. :
TOMOJIOTHYE I:OMOHOFH%CKH Monenu
CKHH psif, 1 AL, MOJIEKYJI
Homenkmarypa,
u3oMepus, 30MepHS: M30MEpOB U
HOMEHKJIATy YIJEPOAHOI TOMOJIOTOB.
pa. eru,
CaoiicTBa IIOJIOKEHUS
AKEHOB U KpaTHOM CBS3H,
X yuc-, mpauc-
[IPUMEHEHUE UIOMEPUA.
XuMHyecKue
CBOMCTBA:
peaxius
OKHUCTICHUS,
MPUCOETUHEHHUS.
[IpumeHeHne
AJIKEHOB
2 | IIpaBuna Th. V33 | Ilony4yenue IIpaxTrueckas
(8) | MMomyuenwue STHJICHA, pabota Ne 2.
STHJIEHA U U3YYEHUE ero O6opynoBanue
U3y4ECHUE CBOMCTB, Y MaTepUaJIbl
€ro CBONCTB CHOCOOBI TSt
coOupaHus u MIPaKTUYECKON
pacro3HaBaHus paboTHI.
(kau. peaxIum) WNucTpykuun
Tb.
3 | [lonsitue o KY AJKa/IUeHBI. JdemoHcTpaumnu
(9) | AMCHOBBIX CrpoeHie, .

OnpenejasiTe:
MPUHAJIC)KHOCTD
BEIIIECTB K
Pa3IMYHBIM KJ1accam
OPraHUYeCKHUX
COCIUHCHHH, TaBaTh
MM Ha3BaHHSI,
00BSICHATD
3aBHCHUMOCTD
CBOMCTB BEIIECTB OT
HX cOCTaBa U
CTPOCHUSI; IPUPOIY
XHMHYECKOH CBSI3H,
COCTaBJISATDH
ypaBHEHUS
XHMUYECKHUX
peakuuii,
OTpaXKarolllUX CB-Ba
OpraHUYECKUX
BCIIIECTB;
XapaKkTepu3oBaTh
o011e XUMHUYECKUE
CBOMCTBA
OpTraHUYECKUX
COE€TUHECHUI;
HCI0J1b30BaTh
MPHUOOpPETEHHBIC
3HaHUS U YMCHHS B
MIPAaKTUYECKOU

eI TENLHOCTH U
MMOBCEIHEBHOM

B Ipyme




YIJIEBOZOPO CBOICTBA, Paznoxenue
nax. npuMeHenue. | Kaydyka Ipu
[Ipuponubrit Ipuponnsii, | HAPEBAHMM U
Kay4yK. E———— oL
MPOJIYKTOB
KayayKH, pa3iIoKEeHUsI.
pesuHa, 900HUT. | Koo preKmums:
3HAKOMCTBO C
obOpasmamu
Kay4yyKOB
4 | ATKUHBL KY | Crpoenue JdemoHcTpauuu
(10 | Crpoenue, arleTUJICHA. :

) | romonoruue I'omonoru n Ilonyyenue
CKHUH ps, HA30MEPBI. alCTUIICHA
U30MepHs, Homenknarypa. KapOuIHbIM
HOMEHKJIaTy dusnueckue u CHOCO6?M'

. B3aumoneiicteu
pa, cBoiicTBa XUMUYECKHE e aueTHIIeHa C
u CBOMCTBA. pacTBOpOM
MIPUMEHEHHE [Ipumenenue HIEPMaHTaHaTa
areTuIIeHa. KaJlus U
OpOMHO¥M BOJOM.
I'openue
areTusIeHa.

JKUA3HU,
3HATh BOXHCHUIITNE
BEIIIECTBA U
MaTePHAIIBI JUIS
0e30I1acHOro
oOpareHus ¢
TOPIOYU-MH U
TOKCHYHBIMU
BEIIECTBAMU;
OpraHu30BaTh CBOIO

MO03HABATEIbHYIO
JEeSTeNbHOCTD (OT
MTOCTaHOBKH LIEJH JI0
MOJIy4eHUs
PE3yIIbTATOB):
nepeBoINTH
UHGOPMAIIHIO U3
TEKCTa B Ta0IuUILy,
yMeThb pa3BepHYTO
000CHOBBIBaTh
CYXKCHHSI,
MIPUBOIUTH
JI0Ka3aTeNbCTBA;
rOTOBHUTH
KOMITBIOTEpPHBIE
MIPE3CHTAINH 110
TEME;
M0JIb30BaThCS
nHpopmanuen u3
JIPYTUX UCTOYHHKOB
JUTSI TIOATOTOBKH
KpaTKUX COOOIIEeHUI




1 | ApeHsl. YUH | Ctpoenue JdemoHcTpanuu
(11 | Bensox u ero 3 OeHzona. :

) | romonoru N3omepust u benzon xak
HOMCHKIATYypa. pacTBOPUTEIID,
dusnyeckue u ropenue
XHMHIECKHE .
CBOICTBa
Ger3oNa OtHolieHue

OeH3zoua K
OpOMHO¥ BOJIC U
pacTBopy
nepMaHraHara
KaJusl.
Oxkucienue
TOJTyOJIa.
2 | 'enernuecka YOU | O606muth CnpaBouHblie
(12 | s cBa3D C3 3HaHUA 00 TaOIULIBL
) | apomaTHuec YIJIeBOIOPOAAX,
KHX MOKa3aTh
yII€BOJ0PO POJICTBO
JIOB C M3YYEHHBIX
JIPYTHUMHA YTJIEBOJIOPOIOB
KJITaccaMH ¥ BO3MOKHOCTH
YTJIEBOJIOPO WX TTOJTYICHHUS
JIOB u3
HEOPraHUYECKU
X BEIIIECTB.

Pemenue 3anau
Ha HAaXOXJIEHUE
MOJIEKYJIIPHON
bopMyIibl
ra3zo000pa3Horo

Onpenensits:
MPUHAJICKHOCTh
BCIIECTB K
pa3IMYHBIM KJIaccam
OpraHUYECKUX
COCIUHEHHI;
00BACHATH
3aBUCUMOCTD
CBOMCTB BEIIIECTB OT
HX COCTaBa u
CTPOCHHS;

MpUPOY
XHUMHYCCKOU CBSI3H;
XapaKTepUu30BaTh:
00Ie XUMUYECKHE
CBOMCTBA
OpraHUYECKUX
COCIUHEHHUI;
COCTABJISATH
YpaBHEHUS PEaKlIHid,
OTpaXKaIOIIUX
B3aMMOCBS3b
pa3IMYHBIX KJIACCOB;
yMeTh
HCIIOIL30BaTh
MpHUOOpPETEHHBIE
3HAHUA B
MIPAKTUYECKOU
JEeITEIIEHOCTH 1
MMOBCEIHEBHOM
JKH3HH;

BbIJIBUTaTh
THUIOTE3HI,
JIOKa3bIBas UX
MPaBUIILHOCTH;




yIIeBOI0pOAa BJaJ1eTh

10 IIPOAYKTaM Pa3sIMYHbIMHU

Cropanus. (dbopmamMu yCTHOTO

MyOJIUYHOTO
BBICTYIUICHHS,
3HATh BOKHEHIINE
BellecTBa: OeH301,
TOJIYOJI.

1 | [pupoausiit YUH | IIpupoassie OO0bsICHATH

(13 Y TIOITyTHHIS 3 HUCTOYHUKU CYIIHOCTh
) | Hedrsmbe YFJIEBOA0POJIOE, XHMHYECKIX
rashl, ux NpUPOAHbI ra3 SIBJIICHUH,

Y TIOITYTHBIN MIPOUCXOJISIIHNX B
cocTas 1 HE(TSAHBIC Ta3bl npupoe, ObITY U Ha
IPUMCHECHHC HE TOJIbKO IPOU3BOJICTBE;

TOTLIINBO, HO U OLICHKH UX

UCTOYHUK CBIPBS TTOCIIC/ICTBHI;

TUIS 9KOJIOTHYECKH

XAMHYECKON TPaMOTHOTO

MIPOMBIIIIICHHOC MOBE/ICHUS B

TH OKpY>Karolleu cpere;

2 | Hedptp u YUH | CoctaB u JIO Ne 2. OLICHKU BIIUSIHUS
(14 | vedrenpony 3 CBOICTBa OsHaxkomienne | XMM.3arpASHCHIA
) | KThL He(TH, ¢ obpasnamu OKpYalolten Cpeibl
CriocoOsr buznueckue u MPOJIYKTOB Ha JKHBbIC
OpTraHU3MBI;
nepepaboTku XUMHUYECKHE Hedrenepepadbo | g0 o
HepTH CIIOCOOBI TIEpe- | TKH oGparre-

pabotku HeTH | (KOJUICKIIHSA). HHS C TOPIOYUMU U

—TIeperoHKa U TOKCUYHBIMU B-MH;

KPEKHHT. HAXOAUTH HY>KHYIO

3 | KoutpomnbHa YK BeoisiBiienue uH(opMaIHH 1o
(15 | s pabora Ne VV]I, crenenu TEMC B HCTOYHHKAX
) | 1 moTeme UX YCBOCHHUSI, PasINIHOTO THIIA,

HCIOJIb30BATh




«YTieBonop
OJIBDY

MOJTYYEHHBIX
MIPY U3yYECHUU
INAaHHOM TEMBI

KOMITBIOTEPHBIC
TEXHOJIOTUH I
o0pa-00TkH,
nepeaavu,
cHUCTeMaTU3aI[UH
nH(popManuu,
OLICHUBATD
00BEKTUBHO CBOU
yueOHbIe
JIOCTUKECHUI; YMETh
COOTHOCHUTH
MIPUIIOKECHHBIE
YCHITHUS C
MOJIy4€HHBIMH
pe3yJibTaTaMu CBOEH
IEITEIbHOCTH.

Pa3znea 3. Kucaoponocoaepxamme oprannueckue coexuHenus (12 yacon)
Tema Ne 6. CiupThl M deHoJbI - 4 yaca.

(16

OnHOaTOMH
bIe
npeneabHbIe
CIUPTHI.
Crpoenue,
CBOMCTBA,
MOJTyYeHUE,
IIPUMEHEHNE

KY

OnHoaToMHBIE
npeenbHbIe
CIIUPTHI,
Crpoenue
MOJIEKYIL,

¢GyHKI. rpynmna.

Bonopoa-nas
CBSI3b.
N3omepus u
HOMEHKJIATypa.
CaoiicTBa
MeTaHoJa
(oTaHomna),
MOJTyYeHUE U

YMeTb camocTOosI-
TEJIHbHO U MOTHUBHPO-
BaHHO
OpraHU30BHIBATH
CBOIO
MMO3HABATEIBHYIO
NEeATETBbHOCTD (OT
MMOCTaHOBKH II€JIH IO
MOJYy4YEHUS U
OLIGHKH pe3yJIbTaTa).
3HATh BaKHEHIIME
BEIIlECTBA: 3TAHOJI,
METaHOJ, TJIUIEPHH;
onpenessith
MIPUHAJIE)KHOCTh
BEIIIECTB K

YueHnuk
HAYYHTCHA

OTIPE/ICIISATh
MIPUHAIEIKHOC
Tb
OpraHNYeCcKOT
0 COEIUHEHUS
K KJ1accy
CITUPTOB,
¢beHomnos,
YMETh
00BACHATH
CBOMCTBaA
CITUPTOB 51
¢dbeHonoB  Ha

Ilo3HaBaTeabHbIE
YV :cMBICIOBOE
YTECHHE yMEHHE
OTIpeIeIsATh
MIOHSTHS,CO3/1aBaTh
00001IICHHS,
yCTaHABIIUBATh
aHaJIOTUH,
KJIacCU(UIUPOBAThH
,CAMOCTOSITEJILHO
BBIOMpATh
OCHOBAaHMS 51
KpUTEPHH JUISL
KJacCU(UKALINH,

dbopmupoBaH
ue OCHOB
JKOJIOTHYECK
OH KYyJIBTYDBI,
COOTBETCTBY
IoLEen
COBPEMEHHOM
y YPOBHIO
JKOJIOTHYECK
oro
MBIIIJICHHUS;
pa3BuTHE
OTbITa
JKOJIOTHYECK
u




MIpUMEHEHHE.
duznoaornyeck
oe¢ JeiicTBHue
CIIUPTOB Ha

YellioBeKa

2 | MHoroarom KY MHoroaroMHsle | JleMOHCTpaun

(17 | mple CMPTHI. CITMPTHI. ;

) | DTHIEHTIHK OTHIIECHTJIMKOJIb, JONe 3
OJIb, E JLI’;LI;IE;PTP;I;- PactBopenue
TTUICPHUH. I : IJIMLEepUHa B

pPUMCHCHHE
CBoiicTBa, Boze. Peaknus
NIPpUMCHCHHEC rimnepuHa ¢
THIPOKCHIOM
meau (II).
3 | Ctpoenue, KY | ®enomnsl. JdemMoHcTpanuu
(18 | cBoiicTBa CrpoeHue. :
) | npumenenue Bsaumnoe JIO Ne 4
¢enomna BIIMSIHIE aTOMOB | B3aUMOJIEACTBH
B MOJIEKYJIE Ha ¢ denona ¢
npuMepe OpoMHoii Bozoit
denona U PacTBOPOM
THIPOKCHUIA
HATpPHUS.
4 | I'enetnuecka VOMU | I'enetnueckas
(19 | s cBa3p C3 | CBsI3b CIUPTOB U
) | CIUpPTOB U ¢erona ¢
JICBOJOPOAaM
dertona ¢ E.FPGUJEHII/)K:21
YHICBONOPO pacueTHBIX
AaMu 3a7a4 1o
Pemrenne XHUMUYECKHM
3a/1a4 10 YpaBHEHUSIM

pa3IMYHBIM KJlaccam
OpTraHUYECKUX
COCIUHCHMUI,
XapaKkTepu30BaTh
0011IMe XUMUYCCKUE
CBOMCTBa
OpraHUYECKUX
COCITUHEHHI;

yMeThb 00bSICHATH
3aBHCUMOCTD
CBOMCTB BEIIECTB OT
HX COCTaBa M
CTPOCHHS;
HCI0JIb30BAaTh
puoOpeTeHHbIE
3HAHUS U YMEHUS B
MPaKTUYECKOMN
JEATEIIbHOCTH U
TMOBCEIHEBHOM
YKU3HU

COCTaBJISITh
YpaBHEHUS PEaKIIHid,
OTpaXKaIoIIUX
B3aUMOCBSI3b
pa3IMYHBIX KJIACCOB;
BBIIBUTATh
THUIIOTE3HI,
BBIIBHUTATh
THUIIOTE3bI
JIOKa3bIBas UX
MPaBUIILHOCTH;
BJIA/IETh
pa3IUYHBIMHU
(dhopMaMu yCTHOTO
yOJIMYHOTO

OCHOBE
aHaIu3a
cocraBa 51
CTpOECHUS
MOJIEKYII,
YMEHHE
MIPOTHO3UPOBA
Thb
XUMHYECKHE
CBOMCTBa
BCIICCTB,
00BACHATH
YCIIOBHS
MPOTEKaHUS
peakuuid,
yCTaHaBJIMBATh
3aBUCHMOCTD
MEXIY
CBOMCTBaMH
BEIILIECTB,
crocodamMu  ux
MOJIyYeHUsT U
MIPUMEHEHUS.
YMmenue
MIPOBOJIUTH,
HAOIIO4aTh H
OITHCHIBATH
XUMHYECKUI
IKCIIEPUMEHT.
XapakTepus3oB
aTb COCTaB H
OCHOBHEIC
HaIpaBJICHUS
HCITOJIb30BaHU
s u

yCTaHaBIIUBAaTh
IPUYUHHO-
CJICJICTBEHHBIC
CBSI3H, yYMEHHUE
CO3/1aBaTh,
MIPUMCHSITh u
peoOpazoBbIBAThH
3HaKU U CHUMBOJIBI,
MOJIETH M CXEMBI
TUTST pelieHus
y4eOHBIX u
MI03HABATEIIBHBIX
3a/1a4. 3HaTh
BO3JECHCTBUE
CIIUPTOB u
(heHOJI0B HA KUBOH
OpTraHH3M.
PeryasiTuBHbIE
YVI - VYwMmenue
CaMOCTOSITIIEHO
ONPEACIATh  IEIH
CBOEro 00ydeHHs,
CTaBUTh u
(dhopMynupoBath
UL ce0sT  HOBBIE
3amaun B yueOe,

yMEHUE

COOTHOCHUTH CBOU
JNEUCTBUA c
IUTAHUPYEMBIMHU

OpUEHTUPOBA
HHOM
MPAKTHIECKO
i
JESTEIIBHOCT
u B
KU3HEHHBIX
CUTYaIUsX;
OCO3HAHHBIN
BBIOOD u
MOCTPOCHHUE
najpHEenImen
WHIBUTyaJTb
HOM
TPACKTOPUU
0o0pazoBaHHs
Ha Oaze
OpPUEHTHPOBK
U B MHpE
npodeccuii u
npodeccuona
JBHBIX
PEIIOYTEHU

v

H.




XUMHYECKUM MIpU yCJIOBUH, BBICTYIUICHHUS;
YPaBHEHUSAM YTO OAHO U3 3HATH BaKHEUIIINE
npu pearupyroumx BELIECTBA: METAHOII,
YCIIORHH, BEILECTB JJaHO B 3TaHOJI, TJIULIEPUH,
U30BITKE. ¢benom;
4TO OHO 13 cooaronate Th,
BCILCCTB MPaBUIILHO
B3ATO B oOparmiaTbcs ¢
H30BITKE peaKkTHUBaMU U
J1a00paTOPHBIM
000pyIOBaHUEM.
1 | KapbouunsH YUH | Anbnerupsi. Jdemoncrpauuu | OpraHnu3oBbIBaTh
(20 | BIC 3 Keronsl. : CaMOCTOSITENIBHO U
) | coenunenus Crpoenue PactBopenue B | MOTUBUPOBAHHO
— aJIbACTUIBI MOJICKYIIL. aleToHe CBOIO
U KeMmoHmbwl. OyHKIHUOHAIBH PA3THUHBIX [103HABATEJIbHYIO
CaoiicTBa 1 asg rpynna. NEeSATEeIBbHOCTH (OT
OpraHUYECKUX
NIPUMEHEHUE I/I3OMepI/IH u IIOCTAHOBKH LICJINU J0
AlTbICTHIOB HOMEHKJIaTypa. BeIIeCTB MOJTyYEHUS U
‘ dopmanbaerua JO Ne5 OLICHKH pe3ylibTaTa).
U allCTAIBJICTUI: HOHY‘ieHI/Ie onpeneasaTb
CBONCTBA, STaHalIA OPUHAJICKHOCTD
MoJIydeHue, OKHMCJICHUEM BCIIECCTB K
OPUMCHCHHUE. STaHOJIa. pa3IM4HbIM Kj1accaM
Aneron- JIO Ne 6 OpTraHUYECKUX
npeacTaBuTENL | B3aUMOIEHCTBH | coenuHEHMN;
KETOHOB. € MeTaHalsd 00BbSICHATH 3aBUCH-
[pumenenue (3TaHans) ¢ | MOCTh CBOMCTB B - B
aMMHa9YHbIM OT UX COCTaBa U
pacTBOPOM CTPOCHUS, IPUPOLY
okcuza cepedpa | XUMHYECKOH CBA3M;
(hn COCTABJIATH
THApOKCHa YpaBHEHUA
menu (11). XUMHUYECKHX

pEaKIHnii;

nepepadoTKu
HPUPOIHBIX
pECypcoB.
OIpENEIATh

MIPUHAICIKHOC
Th
OpraHUYECKOT
0 COEIMHEHUS
K KJ1accy
KapOOHUIIBHBIX
COCIUHCHUH,
YMETh
OOBSICHSATH
CBOMCTBa
aJbIETUIO0B U
KETOHOB Ha
OCHOBE
aHaIM3a
cocTaBa U
CTPOCHUS
MOJIEKYII,
YMCHHE
MIPOTHO3HPOBA
Tb
XUMHYECKHE
CBOMCTBA
BEIIIECTB,
OOBICHATD
YCIIOBUS
MPOTEKAHUS

pe3ynbTaramu,
OCYIIECTBIISITh
KOHTpOJIb  CBOEH
NESATEIbBHOCTH B
nporecce
JOCTUKEHUS
pe3yIbTrarta.
KoMMyHukaTuBH
ble YY /I - YMmenue
OpraHU30BBIBATH
yuebHoe
COTPYJIHUYECTBO
COBMECTHYIO
JESITENIbHOCTD C
yUUTEIEM u
CBEPCTHUKAMH,
paborathb
UHIUBUAYAIBHO |
B rpymIe,
dopMupoBaHHE U
pasBuTHE
9KOJIOTMYECKOT0
MBIIIEHHUS,
YMEHHE IIPUMEHSITD
ero B
[I03HABATENIbHOM,
KOMMYHUKaTUBHON
, COLIMAIbHON
MIpaKTUKe "
npodeccroHalbHO




(21

KapOonossie
KHCJIOTBI.
[Tonyuenue,
CBOMCTBa U
KHCJIOT

KY

OIIHOOCHOBHEIE
npeJienbHbIe
KapOOHOBBIE
KHUCJIOTBI.
Crpoenue
MOJIEKYII.
DyYHKIIMOHAJIbH
as Tpynmia.
N3omepus u
HOMEHKJIATypa.
CaoiicTBa
KapOOHOBBIX
KHCJIOT.
[Ipumenenue.
Kparkue
CBEICHHUS O
HEeNpeIeIbHbBIX
KapOOHOBBIX
KHCIIOTax

(22

IIpasuna Th.
«CBolicTBa
KapOOHOBBIX
KHCIIOT»

v33

Uccnenosars
CBOICTBA
KapOOHOBBIX
KHCJIOT,
00yCIOBIICHHBIE
HaJIMYUEeM MOHA
BOJIOpOJa U
KapOOKCHUIIbHOMN
TPYIIIIBL

IIpaxTueckas
pabota Ne 3.
O6opynoBanue
Y MaTepuabl
IS
MPAaKTUYECKOMN
paboTHI.
WNHcTpykiuun
Thb.

(23

I'enernuecka
S CBS3b
KapOOHOBBIX
KHCIIOT C

you
C3

I'ereTmueckas
CBSI3b
KapOOHOBBIX
KHUCIIOT C

HCIOJIB30BATH
AJIEMEHTBI
MIPUYUHHO-
CJIEICTBEHHOTO U
CTPYKTYpHO-

(b YHKIIMOHATILHOTO
aHanM3a Jyist
orpeeneHus
CYIIHOCTHBIX
XapaKTePUCTHK
M3y4aeMoro
00BEKTA;
MYJIbTUMEHNITHBIX
pecypcoB u
KOMITBIOTEPHBIX
TEXHOJIOTUN I
00paboTKH,
nepenayw,
CUCTEMaTHU3aIHU
nHpopManuu,
co3naHus 6a3
pe3yIabTaTOB
MO3HABATEIbHON 1
MIPAKTUYECKOU
NEeSATeTbHOCTH
yMeTbh
WCII0Ih30BaTh
MPHUOOpPETEHHBIE
3HAHUS U YMCHHUS B
MIPAaKTUYECKOU
JEeSATeTLHOCTH 1
IOBCEHEBHOU
KU3HU
COBEPIIEHCTBOBATH
YMEHWS BBITTOJTHCHUS

peakuuid,
yCTaHABJIMBATh
3aBUCUMOCTD
MEXIY
CBOMCTBaMH
BCIICCTB,
crocodaMu ux
MOJTYYCHHS U
MIPUMEHEHUS.
YMeHue
MIPOBOJIUTH,
HaOIIOIaTh U
OITMCHIBATH
XUMHYECKHI
AKCIICPUMEHT

u OpUEHTALINH.
HaoOmronare u
OITMCHIBATh
XUMHYECKHUH
SKCIEPUMEHT c

IIOMOIIBKO POAHOI'O

SA3bIKa n
XUMHU.

SA3bIKa




IPYTUMH JIPYTHUMH XUMHUYECKOTO
KJlaccaMu KJIaccaMH JKCIIEPUMEHTA C
OpraHUYecKu OpraHUYECKUX COOIOICHIEM
X COEIMHEHUN npasui Th.
COEMHEHHIA. Pewenue 3anau NepeBoINTh
Pemerne Ha ONpEACICHUE nHpopMaIuo u3
3afiad Ha MaccoBOM JI01H TeKcTa B TabIuILy;
orpeeneHn
. BBIXO/JIa BJIa/IeTh
€ MaccoBOi
[IPOAYKTA OT Pa3siIMIHbIMU
Ao (dbopMaMu ycTHOTO
BBIXOJIA TEOPETUUECKHU
myOIMIHOTO
MPOJYKTa OT BO3MO>KHOT'O
BBICTYIUICHHUS,
TEOPETHUUECK
pemiaTb pacuyeTHbIC
u
3a/1a4u;
BO3MO>KHOT'O
BBI/IBUTATh
TUIOTE3bI U
JTIOKa3bIBATh
MIPaBUJIbHOCTD
pacCyXICHHIA.
Tema 8. Kupsl. YrieBoas - 4 yaca.
1 | Cnoxubie YUH | Cnoxuble JemoncTpauuu | OpraHnu3oBbiBaTh YuyeHuk IMo3naBarenbHbie | GOPMHUPOBAH
(24 | >pupsr. 3 a¢upsl, : CaMOCTOATECJIPHO 1 HAYYHTCHA YV — cMmbicioBoe | U€ OCHOB
) | Kuper Kupsr. 3HAKOMCTBO C MOTHUBHUPOBAHHO OTpeeNATh uyrenme,  ymenme | OKOIOIHYECK
oOpa3zuamu CBOIO Oi KyJIbTYpHI,
Haxoxnenue B MIPUHAJIEKHOC | ONIPEACIIATD
MOIOIIUX 1 MO3HABATEIHHYIO COOTBETCTBY
npu . .
pupoze YUCTALIUX JeSITeNbHOCTH (OT b TIOHATHA,COSMABATL | 161116t
Caoiictsa. CPEJICTB. IOCTAHOBKH TieyH 1o | OPTaHHYECKor | 0000meHus, COBPEMEHHOM
[TpumeneHue. N3yuenue TOJTyYEHUS U 0 COCTMHEHHUSI | YCTaHABJIMBATH y YPOBHIO
Xumus B MHCTPYKIMM TI0 | OLICHKHU PE3YyNbTaTa). | K KJIacCy aHaJIOTuu, 9KOJIOTHYECK
noBceHEeBHON | MX COCTaBy M onpeaeIsAThL KapOOHOBBIX Kinaccudunuponars | OT0
KU3HIL MIPUMEHEHUIO MIPUHAJIC)KHOCTh KHCIIOT, CAMOCTOSTEIEHO MBIIUTCHHUS;
JIONe7. BEIIECTB K pa3BuTHE
Moromue n 3pUpOB U BBIOMpATh
PaCTBOpI/IMOCTL PAa3JIMIHBIM KJIacCaM OIbITa
YUCTSIINE JKHPOB, JOK-Bo | OPTAHHYCCKAX ’)KUPOB, YMETh | OCHOBaHUS H | 5romormeck
CpEeICTBa. O0O0BSCHSTH KpUTEpUU TUTSE




[IpaBuna Th co | ux
cpelicTBaMH HEIIPCACIIBHOT'O
OBITOBOM XapaKrepa,
— OMBUICHUE
YKUPOB.
JIO N\e 8
CpaBHeHMEe
CBOMCTB MbLJIa U
CHUHTETHUYE-CKHX
MOOIITHX
CpEICTB.
2 | YrueBonsl. YHUH | I'1toko3a. JdemoHcTpamun
(25 | I'mrokosa. 3 Crpoenue X
) Omnurocaxap MOJIEKYJIBI. JIO Ne9
AIBL. CsoiicTBa B3anmopeiictBu
Caxaposa TJTFOKO3BI. € TJIFOKO3BI C
IIpumeHeHue. TUIPOKCHUIOM
Caxapo3a. meau(Il), ¢
CBolicTBa, aMMHaAYHBIM
MIPUMEHEHUE pacTBOpOM
OKCHJIa
cepebpa(l).
JIO Ne 10
Bzaumoneiicteu
€ caxapo3sbl C
TUAPOKCHIOM

KaJlbIiys.

COCIIMHEHM;
00BSICHATD 3aBHCH-
MOCTB CBOMCTB B - B
OT BX COCTaBa u
CTPOEHUSI, IPUPOTY
XHMHYECKOU CBSI3H,
COCTABJISATH
ypaBHEHUS
XHUMUYCCKHUX
peaKnii;
HCI0Jb30BATh
9JIEMEHTEHI
MPUIUHHO-
CJIEICTBEHHOI'O U
CTPYKTYpHO-
(YHKIIMOHATILHOTO
aHanm3a s
onpeeICHUs
CYIIHOCTHBIX
XapaKTePUCTUK
M3y4aeMoro
00BEKTa,
nepeaaBaTh
coJiepKaHus
nHpopmanuu
aJIeKBaTHO
MMOCTaBJICHHOM IIEIIH
(cxaTo, MOIHO,

CBOMCTBaA
BEIIIECTB Ha
OCHOBE
aHaIm3a
cocTaBa H
CTPOCHHUS
MOJIEKYI,
YMEHHE
MPOTHO3UPOBA
Thb
XUMHYECKHE
CBOMCTBa
BCIICCTB,
OOBSICHSATH
YCIIOBHS
MPOTEKaHUs
peaxkiuu,
yCTaHaBIIMBATh
3aBUCUMOCTD
MEXIY
CBOMCTBaAMH
BEIICCTB,
cnocobamMu Ux
MOJIYYEHUS U

KJIacCU(PUKALIHH,
yCTaHaBJIUBATh
MPUYHHHO-
CJICZICTBEHHBIE
CBSI3H, yMEeHHe
CO3/1aBaTh,
IPUMEHSTh u
peoOpa3oBbIBAThH
3HaKM U CUMBOJIBI,
MOJEIIM M CXEMbI
TUISt pemeHus
y4eOHBIX u
TI03HABATEIIbHBIX
3a/1a4. YmMmern
OOBSICHATH
OHOJIOTUYECKYIO
poiib  KapOOHOBBIX
KUCIOT 3(UpoB U
AKHPOB.
PeryasiTuBHbIe
yva -

CaMOCTOSATJIBHO

VYmMmenue

ONpCaAcCIATL  LCIIN

CBOEro 00ydeHwus,

51
OPHUEHTHPOBA
HHOM
MIPaKTUYECKO
51
JIEeATEIBHOCT
51 B
JKM3HEHHBIX
CUTYaIUSX;
OCO3HAHHBIN
BBIOOp u
MOCTPOEHHUE
JanbHEHIIeH
UHIUBHUIYallb
HOM
TPacKTOPUHU
o0OpazoBaHus
Ha baze
OpPUEHTHPOBK
U B MHpE
npodeccuit u
npodeccuona
JIBHBIX
IPEIOUYTEeHU
.




3 | Kpaxman u YUH | Kpaxmain u JdemoHcTpauuu
(26 | memmroa03a 3 [EJITF0JI03a — :
) npeacrasurenu | JIO Ne 11.
HNpUPOJHBIX Bzanmoneiicteu
MOJIMMEPOB. e Kpaxmaa ¢
Peaknun o
Hoa0M.
MOJIMKOHICHCAI]
nu. duznueckue T'anpormas
U xuMpdeckue | Kpaxmana.
CBOMCTBA. JIO Ne 12.
Haxoxnenue B | Ko/utekuuu.
HIpUPOAC. O3HakomiIeHHE
[Ipumenenue. ¢ obpasnamu
AueratHoe IIPHPOIHBIX H
BOJIOKHO. HCKYCCTBEHHBIX
BOJIOKOH.
4 | [IpaBuna Th. VY33 | Unentudukanu [IpakTnueckas
(27 «Perenue s OPraHUYECKUX pa6ota Ne 4.
) | PKcmephMen COEIMHEHU N OGopyoBanue
TallbHBIX 1 MaTepuabl
3a/1a4 Ha
MOJTyYeHUE U JUA
pacIo3HaBaH MIPAaKTUYECKOU
ue paboTBhL.
OpraHuYecKu WNucrpykiuun
X BEIIECTB» TE.

BBIOOPOYHO).
yMeTb
HCII0JIb30BaTh
MpUOOpETEHHBIE
3HaHUS U YMEHUS B
MPaKTUYECKON
JeSATEeIbHOCTH 1
HOBCEIHEBHOMU
HKUZHU
COBEpIIEHCTBOBATH
YMEHUSI BBITIOJIHEHUS
XUMHYECKOT0
AKCIIEPUMEHTA C
COOJIrOIEHUEM
npasui Th.
nepeBoINTH
UHGOPMAIIHIO U3
TeKCTa B TaOIUILY;
3HATh BOKHENIINE
BEIIECTBA MbLIA,
3¢upBbl, TIOKO3Y,
caxaposy, Kpaxmail,
LEJUTION03Y

MPUMEHEHHUS.
YMeHnue
MIPOBOJIUTD,
HaOII01aTh U
ONUCHIBATh
XUMHUYECKUN
AKCIIEPUMEHT.
XapaxkTepuszoB
aTh COCTaB U
OCHOBHBIE
HarpaBJICHUs
UCIIOJIb30BaHU
s KapOOHOBBIX
KHCJIOT,
CIIOXKHBIX
3(upoB u
JKUPOB B
MIPOMBILIIIEHHO
CTH.

CTaBHUTh "
hopmynupoBaTh
Uit ce0si  HOBBIC
3ajaun B yuele,
YMCHHE

COOTHOCHTbL  CBOH
IEUCTBUA C
TJIAaHUPYEMBIMU
pe3yibTaTamu,
OCYIIECTBIISTh
KOHTpPOJIb  CBOEH

NESTEIbBHOCTH B
nporecce
JOCTUKECHUS
pe3yJibTara.
KomMmyHukaTuBH
ble YY/ — YMmeHue
OpPraHU30BBIBATH
yuebHoe
COTPYJIHUYECTBO U
COBMECTHYIO
JESITENIbHOCTD C
YUUTENEM U
CBEPCTHUKAMU;
paboTtaTh
WHJUBUAYAIBHO U
B IpyMIIE,
dopMupoBaHUE U
pasBuTHE
9KOJIOTMYECKOTO
MBIIICHHUS,




yYMEHUE TPUMEHSTh
€ro B
M03HABATEILHOIA,
KOMMYHUKaTUBHON
, COITMaTbHOM
MPaKTUKE U
podeCCHOHAIBHO
1 OpUEHTaLIHUH.
HaOmromarte u
OIIMCKLIBATH
XUMHYECKHUH
SKCIIEPUMEHT C
MTOMOIIIBIO POJTHOTO
SI3BIKA M SI3BIKA

XHMHH.
Pa3znen 4. A3oTocoaep:xamme opranudeckue coeqnnenns (4 yaca)
Tema 9. AMUHBI 1 aMHHOKHCJIOTHI -2 Yyaca.
1 | AMuHsL VYUH | AMUHBL demoncTpauuu | Onpeaenasitb YyeHuk Ilo3naBareyibHbIe | JIMUHOCTHBI
(28 | Crpoenue u 3 CrtpoeHue - Okpacka IIPUHATICKHOCTD Hay4InTCs: YV — cMeIciioBOE | €
) | cBoiicTBa. MOJIEKYIL. TKaHH BCLIECTB K OUpCACIATH uytenne,  ymenue | P€3Y/IbTATHL,
AHUIMH — AMMHOTpyHIa. aHMTHHOBEIM | DA HHTHBIM KIIaccaM | IIPHHAIICHHOC ONpENENATh (bopvupyemsl
OpraHUYECKUX Thb e npu
MpeACTaBUTE dusnyeckue u KpacUTEJEM. coeTuHenuil OpraHHYECKOT TTOHATHS, 3yTCHUH
JIb XUMHYECKHE 0 coeauHeHHs | CO34aBaTh paszena:
apoMaTnu4dec CBOICTBA. 3HATHh XUMHUUYECKUE K Kjaccy O606IJ_ICHI/I}I,YCT3.H3. (bOpMI/IpOBaH
KHNX aMHUHOB AHunuH. CBOMCTBA OCHOBHBIX A30TCOZCpKaAlll | BJIMBAThL aHAJIOTUH, | UC OCHOB
Caoiicta, KJIaCCOB ux K1accu(puupoBarh, | IKOIOTHHIECK
IMPUMCHCHHUC. OpraHHYeCKHUX OpraHUtCCKuX CaMOCTOSTIIBHO Ou KyJIbTYpBI,
ArneratHoe COeTMHEHHUIA, BCILCCT, BBIOMpATh COOT]ieTCTBy
yMETh 10)11 ()
BOJIOKHO 00bsicHaTp nx | OCHOBaHHMA u COBPEMEHHOM
2 | AMHHOKHCT KY | AMuHOKHMCIOTEL | /leMOHCTpanuu | ymeTh cBOiicTBAa  Ha | KPUTEpHUH I |y YPOBHIO




(29

OTBI.
Nzomepus,
HOMEHKJIaTy
pa.
CaoiicTBa u
MIPUMEHEHHE

N3omepus u
HOMEHKJIATypa.
CaoiicTBa.
AMMHOKHUCIIOTBI
Kak amdorep.
OpraHUYEeCKHe
COETUHEHMUSI.
[Ipumenenue

JlokazarenbcTBo
HATHYUS
(yHKIIMOHATTBH
BIX TPYIII B
pacTBopax
AMHHOKHCIIOT.

KCII0Ib30BaTh
MpHUOOpETEHHBIE
3HaHUS U YMEHUS B
MPaKTUYECKOMN
JeSATEeIbHOCTH U
OBCEIHEBHOMU
HKUZHU

OCHOBE
aHaIu3a
cocraBa 51
CTpOECHUS
MOJIEKYII,
YMEHHE
MIPOTHO3UPOBA
Thb
XUMHYECKHE
CBOMCTBa
BCIICCTB,
00BACHATH
YCIIOBHS
MPOTEKaHUS
peakuuii,
yCTaHaBJIMBATh
3aBUCHMOCTD
MEXIY
CBOMCTBaMH
BEIILIECTB,
crocodamMu  ux
MOJIyYeHUsT U
MIPUMEHEHUS.
YMmenue
MIPOBOJIUTH,
HAOIIO4aTh H
OITHCHIBATH
XUMHYECKUI
IKCIIEPUMEHT.
XapakTepus3oB
aTb COCTaB H
OCHOBHEIC
HaIpaBJICHUS
HCITOJIb30BaHU
s aMUHOB,

KJIacCU(PUKALIHH,
yCTaHaBJIUBATh
MPUYHHHO-
CIIEICTBECHHbIE
CBSI3H, yYMEHHE
CO3/1aBaTh,
IPUMEHSTh u
peoOpa3oBbIBAThH
3HaKM U CUMBOJIBI,
MOJEIIM M CXEMbI
JUISt pemeHus
y4eOHBIX u
II03HABATEJIbHbBIX
3amad. PackpeiBath
OHOJIOTUYECKYIO
poJib aMMHOB,
aMHMHOKHCIIOT,
OCIIKOB,
HYKJICMHOBBIX
KHCJIIOT..
PeryasiTuBHbIe
yva -
CaMOCTOSITEIILHO

YmMmenue

OTIPEACTATh  LIEH
CBOEro 00ydeHwus,
CTaBUTH u
(dbopmMynHMpoBaTh
s ce0s  HOBBIE
3aMaun B ydeOe,
yMEHHE
COOTHOCUTH  CBOH

3KOJIOTUYECK
oro
MBIIUICHUS,
pasBuTHE
OTbITa
JKOJIOTHYECK
u
OpUEHTUPOBA
HHOM
MPAKTHYECKO
i
JESTEIIbHOCT
u B
KU3HEHHBIX
CUTYaIHsX;
OCO3HAaHHBIN
BbIOOD u
MOCTPOCHUE
JaJbHEUIIeH
WHIUBHUIYallb
HOM
TPaeKTOPUHU
o0pazoBaHus
Ha 0aze
OPUEHTHPOBK
U B MHpe
npodeccuit u
npodeccuona
JTBHBIX
MpEeANOYTEHU
1.




aMUHOKHCJIOT,

0enIKoB B
HpOMBIIJ_UIeHHO
CTH u
MCIUIIUHC.

NEUCTBUA C
IUTAHUPYEMbBIMU
pe3yJsibTaramy,
OCYILIECTBIIATh
KOHTpOJIb  CBOEH
NESITEIbHOCTH B
porecce
JOCTH>KEHUS
pe3yibTara.
KomMmmyHukaTtuBH
ble YY/I - YMenue
OpraHU30BBIBATH
yuebHoe
COTPYIHUYECTBO U
COBMECTHYIO
NeSITeIbHOCTD C
yUUTENEM U
CBEPCTHUKAMU;
paboTtath
WHIUBUAYAIbHO U
B IpymIe,
dopMupoOBaHUE U
pasBuTHE
9KOJIOTMYECKOTO
MBIILIICHMUS],
YMEHHE IPUMEHSITh
€ro B
M03HABATEILHOM,
KOMMYHHKaTUBHOMN
, COITMAJIbHOU
MpaKTUKE U




po¢eCCUOHATBHO
1 OpUEHTaLHH.
HaoOmrogats u
OIIMCHIBATh
XUMHYECKHUH
SKCIEPUMEHT C
MTOMOIIIBIO POJTHOTO
SI3BIKA U SI3BIKA

XUMHH
Tema 10. Besiku -2 yaca
1 | benku — KY | benku — JdemoncTpanuu | 3HaTh BaKHEHINE Yyenuk MeranpeamerHblie | GopMUPOBaH
(30 | mpupoHBIE IPUPOIHBIE : BelecTBa OeNKY; HayuuTesi: | Pe3YJbTATHhI, ue OCHOB
) | monumepst OJIMMEPSI JIONe 13 XUMHUYECKHE (dhopMupyeMble TpU | SKOJOTHYECK
Cocran Cocran LIBeTHBIC CBOMCTBAa OCHOBHBIX M3Y4YCHUU pa3fiena: | Od KyJIbTYpHI,
, ’ peaxkiuu Ha KJIACCOB Ilo3HaBaTe/IbHBIE | COOTBETCTBY
CTPYKTypa CTPYKTypa "
PyKTYypa, PYKTYPa, - OpPTaHUYECKHX YV — cMbiciaoBoe | FOUIEH
CBOICTBa CBOIICTBA. -
(6mypeToBas u COCAHHCHHH, uyreHue,  ymenue | COBPEMCHHOM
0enKoB VYcnexu B 00BSICHATD - y YPOBHIO
KCAaHTOTIPOTCHH
MOJTYYCHUHU U caHronpote 3aBUCHUMOCTh 3KOJIOTHUYECK
CHHTE3€e GEIIKOB. oBas). CBOWCTB BEIIECTB OT TMOHATHA, oro
CO3/1aBaTh .
2 | Xumus u VUH | Xumusa n JlemoHcTpanun | 1 COCTaBaH MBILILICHHA,
CTPOEHWS; 00001IeHNS, pasBuTHE
(31 | 3mopoBwe 3 3JI0POBbE. :
) 11 06 yMeTh YCTaHaBJINBATh OIIBITA
YeJoBeKa. eKapcTBa a3IIbl
P ’ pasit HCIT0JIb30BaTh AHAJIOTHH, 9KOJIOTHYECK
q)epMeHTBI, JICKApCTBCHHBIX 6 (1) "
MpUOOpPETEHHBIE KJIaCCU(PUITUPOBATH
BUTaMUHbI, TIpenaparos 1 OpHEHTHPOBA
BUTaMHUHOB. 3HAHWA M yMCHUA B , CaMOCTOSITEIIbHO 9
FOPMOTIBL, 06 MPAaKTUYECKOU BBIOMpATh S
a311bl
MUHEpaJIbHbIE pastl P HPpaKTH4ECKO
CpEICTB NCATCIIBHOCTU U OCHOBAHHS " i
BOJIBI. .
oot TUTUEHBI U IIOBCEIHEBHON KpUTEPHUH JUIA | IeSATSIIBHOCT
00JeMbl
p ’ KOCMETHKHU. KU3HU KJIaCCI/I(I)I/IKaI_[I/II/I, u B
CBSI3aHHBIE C
OLICHUBATH U yCTaHaBIIMBAaTh AKH3HCHHBIX
MPUMEHEHUEM KOPPEKTHPOBATH IpHHEHHO- CUTYaIUsX;
JICKApCTBCHHBIX CBO€ IIOBEJEHHE B OCO3HAaHHBIN




IperapaTosB.

OKpY>Karollen cpene,
BBINOJIHATD B
MPAaKTUYECKOMN
NeSITeNIbHOCTH U B
IMOBCEHEBHOU
KHU3ZHU
JKOJIOTUYECKUX
TpeOOBaHMI

CJICZICTBEHHBIE
CBSI3H, yMEeHHe
CO3/1aBaTh,
MIPUMEHSTh u
peoOpa3oBhIBATH
3HaKH ¥ CHUMBOIIBI,
MOJEIN M CXEMbI
e peLeHus
y4eOHBIX u
II03HABATEJIbHBIX
3amad. PackpeiBath
OMOJIOTUYECKYIO
pOJIb YTJIEBOJIOB.
PeryasiTuBHbIC
YV - VYwMmenue
CaMOCTOSITENIbHO
ONpeNeNiATh  LeNu
CBOEro 00ydeHwus,
CTaBUTh u
dhopmynupoBaTh
Uit ce0s  HOBBIE
3ajaun B yuebe,
yMeHHue
COOTHOCHTb  CBOM
JNENCTBUSA c
TUTAHUPYEMbBIMH
pe3yabTaTamu,
OCYIIECTBIISTH
KOHTpPOJIb  CBOEH
NeSTeTbHOCTH B
rporecce

BBIOOp u
IOCTPOCHHE
JlaJbHEUIIEeH
VHIUBUIYab
HOM
TPaeKTOPUHU
oOpa3oBaHUs
Ha 0aze
OpPUEHTHPOBK
U B MHpE
npodeccuii u
npodeccruona
JTBHBIX
IPEINOYTCHU
.




JOCTH>KEHHS
pe3ynbTaTa.
KoMMyHHKAaTUBH
ble YY/I - YMenue
OpraHHU30bIBaTh
yuebHoe
COTPYAHUYECTBO
HCOBMECTHYIO
JeATEIbHOCTh c
y4UTEIEM
CBEPCTHUKaMHU;
pabortatb
WHJIUBUAYAIbHO H
B rpymie,
®opMHUpoOBaHUE U
pa3BuTHE
3KOJIOTUYECKOT0
MBIILIICHMS],
YMEHHE NIPUMEHSITD
€ero B
M03HABATEILHOM,
KOMMYHUKaTUBHOMN
, COIIMAIbHOU
MIPaKTUKE u
po¢eccCHOHATBHO
71 OpHUEHTALIUH.
HaoOmronats u
OIHCHIBATh
XAMHYECKUN
9KCIIEPUMEHT c
MTOMOUIBIO POJHOTO




A3blKa M SI3bIKA
XUMHH
Pasnes 5. Boicokomosieky isipHble coenHenns (4uaca)
Tema 11. CunTeTHYecKHe NOJMMeEPHI - 4uyaca
1 | Ilonstue o YUH [TonsTs 0 demoncTpa | OnpeneasiTh: Y4yenuk ITo3HaBaTenbHbIE | pa3BUTHE
(32 BBICOKOMOJIE 3 BBICOKOMOJICKY | UHH: O6p33LIbI IPHUHANJIC)KHOCTD HAY4YHUTCH: YV — | OmbITa
) | xymaprbIx APHBIX riacTMace, BEIIECTB K yMeHHE CAMOCTOSTENLHO 9KOJIOTHYECK
CUHTETUYECKUX | pa3JIMYHbIM KJaccaM | POTHO3UPOBA U
COCTMHEHUS COCTUHEHUSIX. BBIOMpATH
C Kay4yKOB OpPraHUYECKUX Th OpUEHTUPOBA
X. TpocHune Hu COCIUHCHHI, XUMHYECKHE OCHOBAHHA U | wuoit
[Inactmaccnl MOJICKYTL. CHHTETHYECKUX | 3HATH XHMHUYECKUE | CBOMCTBA KpUTEpUN AT | pakTHYecKo
U BOJIOKHA. ITonustniieH. BOJIOKOH CBOMCTBA OCHOBHBIX | BEIIECTB, KJaccu(uKanu, "
[TonumnponumneH. KJIaCCOB OOBACHATH yCTaHaBJIUBAThH JEATEIIBHOCT
CuHreTnyeckue OPTraHHYCCKUX yclI0BHA IPUYHHHO- 1 B
BOJIOKHA. COETMHEHU; NpOTeKAHHS Ty — KU3HEHHBIX
MeThb eaKuui CUTYaIHsIX;
2 | Urorosas YK | Ypok koHTpOIIS, y P ’ CBSI3H, yMEHHE Y .
HCII0JIb30BaTh yCTaHaBIIMBATh OCO3HAHHBII
(33 | xonrponpHa OLCHKH 1 npHOOpETEHHBIE 3aBucuMoctp | CO3A4BATD, BBIOOD u
) | aNe2 KOppeKnuu 3HaHUA U YMEHUA B | MEXIY HIPUMEHATD 1 | moctpoeHune
pabota no 3HaHUHN MIPAaKTUYECKOU CBOMCTBaMH npeoOpazoBbIBaTh | JajbHEHIIEH
TEMaM y4aluxcs ACATCIIBHOCTH, BCIICCTB, 3HAaKU W CUMBOJIbI, | MHANBUAYAJIb
«Kucnopoze ouegmBaTb CBOU CIIOCO0AMH HX | yonenmn 1w cxembl | HOH
cOHbIE MOJIyYEHUsI | TPaeKTOPUHU
oJieprKalue yd . yd IE pewenust | P p
JOCTUKEHUH, [IPUMEHEHHUS. o0Opa3oBaHUs
opraHud. y4eOHBIX u
COOTHOCHTD YMmeHune Ha 6aze
COCMHCHNA IPHIIOKEHHBIE IPOBO/IHTE, TO3HABATENBHBIX | oyyenTHpOBK
”, yCUIus ¢ HaOmogate M | 3aAad. U B MHpE
«A3zorconep MOJIy4€HHBIMH OTHCHIBATh PeryasiTuBHbIE npodeccuit u
JKaIHe pe3yJIbTaTaMy CBOEH | XUMHUYECKHU VYV - VYwmenue | Ipodeccrona
OpraHIecKH JeSITeIbHOCTH OKCIEPUMEHT. | 4 oovyiHpoBaTh JBHBIX
COBEPIIEHCTBOBATH | XapaKTepU30B IPEIIOYTEHN
e s cebsd  HOBBIE




COEIUHEHHUS
»

34
(34

35)

O06o061eHue
3HAHUM 110
Kypcy
OpraHUYECKO
W XUMHH.
Opranunyeck
as XMMUs,
YyeJIOBEK U

npupoa

KY

YMEHHSI BBITTOJTHEHUS
XHMHUYECKOr0
IKCIIEPUMEHTA C
COOIIOIeHUEM
npasui Th.

aTb COCTaB M
OCHOBHBIE
HaIPABJICHUSA
HCIIOJIb30BaHU
s IOJIMMEPOB B
IIPOMBIIUIEHHO
CTH.

3aaun B ydeOe,
yMEHUe
COOTHOCUTH  CBOH
JEUCTBUSA c
[JITAHUPYEMBIMU
pe3yibTaTamu,
OCYLIECTBIISATh
KOHTPOJb  CBOEH
JeATEIbHOCTH B
npoiecce
JOCTHKCHHUS
pe3yibTaTa.
KoMMyHUKaTUBH
ble YY/I - YMenue
OpraHU30BbIBATH
yuebHoe
COTPYAHUYECTBO M
HaoOmronats u
ONUCHIBATh
XUMHUYECKUMN
SKCTIEPUMEHT c
TTOMOIIIBIO POJTHOTO
sI3bIKa M SI3BIKA
XUMUU

’:SJC




KAJIEHJAAPHO-TEMATHYECKOE IINTAHUPOBAHMUME 110 YYEBHOMY IIPE/IMETY «XUMMUMS», 11 KJIACC,
34 gaca (1 yac B HeJeJII0),
(yueOnuk I'. E. Pymsutuca u @. I'. ®eabamana «Xumus. 10 kiaace» n «Xumus. 11 kiaace»)

Ne Tema ypoka | Ko | T | OGszaren | Xumuueckuii XapakTepuCTUK [Inanupyemsblie pe3ynbTaTsl
I- |4 | bHBIC IKCIIEPUMEHT a OCHOBHBIX
\ BO | I | ajeme (o6opynoBaH BHJIOB
H Ja- HTBI ue) JESITEIIbHOCTH
I co 1y |comep ydcHuKa IIpeaMeTHbIE MeranpeaMeTHbie JIMYHOCTHBIE
B | P JKaHHu
0 1
K
a
Tema 1. Bakneiilue XuMuyecKue MOHATHS U 3AKOHBI -3 4
1 | Atom. 1 |K ATtom. Hdemoncrpan | Ucnosb3oBaTh BrinyckHuK Ilo3naBaTejibHBIE YyBCTBO
(1 | Xumuyeckuii Y N3zororm. HH: SJIEMCHTBHI HayyuTcs noHuMmars | YYJI - Ymenuwne | TOPAOCTH 3a
) | snemenr. Xumuuec | 11C; MIaKar | NpUMHHHO- (QuU3MYECKUI  CMBICI | ONPENENTh POCCHHICKYIO
. CJIEJICTBEHHOTO Ha BKJIa
N30TOTIBI. KU «Knaccnduka A [Mepuoanueckoro HOHSTHSA,CO3/1aBaTh YKY "
aHam3a s PYCCKHUX YUEHBIX
I[IpocTeie u 5JIEMEHT v 3aKOHa 00001menns
’ p— 00BsICHEHUS ’ B Pa3BUTHE
s .
CIIOKHBIE IIPOCTOE OCHOBHEIX H.W. MenzeneeBa H | yCTaHaBIMBATh XUMHH;
BElIeCTBA BEILIECTBO, BHICOQUITEM 3aKOHOB] HA  €ro  OCHOBE | aHAJOTHH, dopmupoBanue
okenpr, | KMMHUCCKHC | gyary, OOBACHATH K1accu(UIUpPOBaTh, | OTBETCTBEHHOTO
rugpokcu | OIEMEHTBD | OCHOBHBIC 3aBHCHMOCTh CaMOCTOATENBHO OTHOLICHHUS K
TTbI TeopHH XUMIH, CBOICTB BHIOMpATh OCHOBaHMs | J CHHIO,
NPOBOIUTH TOTOBHOCTHU U
(ocHOBaH ., | XUMHUYECKHX U KpPUTCpUU  JUIS
CaMOCTOSITEJIbHBIN CIIOCOOHOCTH
us u OMCK XUMIde- 3JICMEHTOB U | KITacCCHU(UKAIINH, 0BYHAIOMIHXCS K
KHCIIOTBI), CKOIf 0o0pa30oBaHHBIX HWMHU | yCTaHABIUBAaTh CaMOPA3BUTHIO H
coiu uHpOpMaINH; BEIICCTB OT | IPUYHMHHO- camMo00pa3oBaHH
2 | 3axoH 1 | K | BemectBo | JleMmoncTpan | HCHOJIb30BATh 3JIEKTPOHHOT'O CIIeCTBECHHBIC CBA3U | 10 HA OCHOBE
(2 | coxpanenus v uu: NPUOOPETEHHBIE | crpoeHust aTOMOB; PeryastuBupie YY][ | MOTHBAINN K
3HAHUS JUTS O0OYYEHHUIO U TIO




) | Macchl BelecTs, Xumnuec | Ilpesenranus
3aKOH Kas
COXPaHCHHUS U peaxius
TIpeBpaIleHUs
SHEPIUuu Mpu
XUMHAYECKUX
peaKImsx
3 | 3akoH 3akoH JleMoHcTpAaIL
(3 | mocrosiHCTBA IIOCTOSHC uu:
) | cocTaBa BELIECTB. TBa
Berecrsa coCTaBa, | [IpezeHTauus
XUMH-
MOJICKYJISIPHOTO U qeckas
HEMOJICKYJISIPHOT dopmya,
O CTPOCHHUA pacd€Tel
o
dbopmyna
M

KPUTHYECKOU
OLICHKH
JIOCTOBEPHOCTH
XUMHYECKON
uHpopmanuu,
IIOCTYIAIOLICH U3
pa3HbIX
HMCTOYHHKOB;
yCTaHABJIUBATH
IIpOCTENIINE
bopMyIbl
BELIECTB 110
MacCCOBBIM JIOJISIM
AJIEMEHTOB

00BACHATH IIPUYUHBI

MHOT000pa3ust
BEIIECTB Ha OCHOBE
001X
MPEACTaBICHHH 00
ux COCTaBe u
CTPOCHUH;

NPUMEHATH TpaBuja
CHCTEMaTHUYCCKOI
MEKTYHapOIHOMN
HOMEHKJIATYphl ~ KaK
cpeicTBa
pazIMuCHUS u
UICHTU(DUKAITIN
BEIISCTB II0  HX
COCTaBy n
CTPOECHUIO;
BeinyckHUK

NOJIYYUT
BO3MOKHOCTH
HAYYMThCH:
WUTIOCTPUPOBATh Ha
npuMepax
CTaHOBJICHUE "

OBOJIOIHIO

- YMeHue
CaMOCTOSITENILHO
OTIpeNIeNATh 1eNTN
CBOEro 00y4eHusl,
CTaBUTh U
dbopMynupoBath st
ceOst HOBBIC 3a/1a4H B
yuebe
KoMMmyHuKaTHBHBIE
YVJ]- YMmenue
OpraHN30BBIBATHY4YEO
HOE COTPYIHUYECTBO
U COBMECTHYIO
JESITEIbHOCTD
Cy4yHTEeIeM
HCBEPCTHUKaMHU;pabdo
TaTh WHIUBHUIYATEHO
U B TpyIIe

3HAaHHUIO




OpraHU4eCKOu
XMMHM KaK HAyKd Ha
Ppa3IMYHBIX
UCTOPUUYECKHX

oTalax €€ pa3BUTUA;

HCIIOJIBb30BAaTh
MCTOABI HAay4YHOTI'O
IIO3HAHUA Ipu
BBITTIOJTHCHHUH

IIPOEKTOB U y4eOHO-
YICCIIEI0BATEIbCKUX

3ala4 110 HU3Y4YCHHIO

CBOMCTB, CIIOCOOOB
IIOJIYYEHUA 51
pacro3HaBaHUs
OpPTaHUYECKUX
BEIIIECTB

Tema 2. [lepuoguvecknii 3aKOH U NEPUOIUYECKASI CHCTEeMA XUMHYeCKUX 31eMeHTOB /. . MeHesieeBa Ha OCHOBE YUE€HUSI O CTPOCHUM

aToOMOB - 4 4

(4

[Tepuoanueckuit
3aKOH U
[Tepnoanueckas

13 u IIC,

CTPYKTYypa
[ICXO.

JdemoHcTpan
Hn:
[ICX5 UM

Haxoautb
HE00X0IUMYIO
nH(pOpMaLHIO B

BeinyckHUK
HAY4YHUTCH

ITo3HaBaTeabHBIE
YV -YMeHue

dbopmupoBanue
OCHOB
IKOJIOTHYECKOU




cucreMa
XUMHYECKUX
anemenToB JI.1.
Menpeneena.
3aKOHOMEPHOCTH
B U3MCHEHUHU
CBOWCTB
XUMHYECKHUX
3JIEMEHTOB

[Ipuunna
epuoany
HOCTH B
H3MCHCHU
M CBOICTB
XHM.
9JIEMEHTO
B.
ITepuonst
Y TPYIIIBI.
I3 u
CTpPOCHUE
aTtoma.
CoBpemen
HOE
IIOHSTHE O
XAMHYECK
oM
JJIEMEHTE.
CoBpemeHn
Has
dbopmynup
oBka I13.
[Ipnumnna
Mepuoany
HOCTH B
H3MCHCHU
M CBOICTB
XAMHYECK
nX
DJIEMEHTO
B.

HCTOYHUKAX
Pa3HOro THIIA;

nepeBoINTH
nHpopMaIuo u3
OJIHOU 3HAKOBOM
CHCTEMBI B

Apyryto (u3
TaOJIHIIBI B TEKCT).

00BSICHATDH
3aKOHEBI
IHAANIEKTHKH Ha
npuMepe Ha
KOHKPETHBIX
npumepax [1C;

3HATh OCHOBHOU
3aKOH XUMHH -
MEPUOINYECKUI
3aKOH,;

XapaKTepu30BaT
b JICMCHTBI
MAJIbIX TIEPUOJIOB
0 MX
TOJIOKEHHIO B
IIC;

(popmymmpoBarb
CBOH

BbpInycKHUK
MOJIY4YUT
BO3MOKHOCTH
HAY4YUTBHCH:
MJUTKOCTPUPOBATH Ha
npumepax
CTaHOBJICHUE "
IBOJIIOLIUIO
OPraHU4eCcCKOu
XUMHUH KaK HayKd Ha
pa3IM4YHbIX
UCTOPUYECKUX
JTaIax ee pa3BUTHS;
HCIIOJIb30BaTh
METOABl ~ HAy4HOIO
IIO3HAHUS pu
BBIITOJITHEHU U
MIPOEKTOB U y4eOHO-
HCCIIEA0BATEIBCKUX
3a1a4 10 HU3YyYEHHUIO

CBOWMCTB, CIIOCOOOB

OTIPEICNIATh TIOHSATHUS,
co3/aBaTh
00001IeHHS,
yCTaHaBIIMBATh
aHaJIOTUH,
KJ1acCU(UIIUPOBATH,
CaMOCTOSITENILHO
BBHIOMPATh OCHOBAHMS
U KpPUTCpUU  JUIS
KJaccu(uKanuy,
YCTaHABIINBATh
MPUYUHHO-
CJIE/ICTBEHHBIE CBSA3H
Peryasatuubie YY/]
- YMeHue
CaMOCTOSITENTEHO
ONPEENATh LEeH
CBOEro 00yuyeHus,
CTaBUTH U
dbopmynupoBaTh A5
ceOst HOBBIE 3a/1a4H B
yuebe

KommyHukaTuBHbIe
YV]- VMmenue
OpraHU30BBIBATH
yueOHoe

KYJIbTYPBI,
COOTBETCTBYIOI]
e
COBPEMEHHOMY
YPOBHIO
9KOJIOTUYECKOTO
MBIILUICHHUS;
pa3BUTHE OTBITA
9KOJIOTHYECKH
OPUEHTUPOBAHH
ot
pedICKCUBHOOIT
€HOYHOH U
MPAKTUYECKOU
JESITEIbHOCTH B
KU3HEHHBIX
CUTYaIUX;
OCO3HAHHBII
BBIOOp U
MOCTPOEHNE
JaabHeNImen
WHIUBUTYAJIBHO
1 TPACKTOPUHU
oOpa3zoBaHus Ha
6aze
OPUEHTHPOBKH B
MUpe
npodeccuit u
npodeccuoHnanb
HBIX
MPEANIOYTEHUN.




5

6)

Crtpoenue
3JIEKTPOHHBIX
000JI04EK aTOMOB
XUMHYECKUX
9JIEMEHTOB

ATOMHBIE
opouTany.
DIIEKTPOH
Hast
KJiac-
cudukanu
s AJIEMEH-
TOB
OcobeHnHo
CTH
CTPOCHHS
JJIEK-
TPOHHBIX
000J104eK
aTOMOB.
DneKTpoH
Hast
o0oouka.
DHepreTu
YECKUH
YPOBEHB.
OpOuranu

Pacnpenen
eHue
3JIEKTPOHO
B 11O
SHEPreTuY
€CKHUM
YPOBHSIM U
opouTans
M.

JdemoncTpan
Hn:
[ICXD UM,

TaOJIHUIIBI
«OIEKTPOHHBI
¢ 000JIOUKH
aTOMOBY

MHPOBO33PECHYECK
¢ B3I OBI,

CPAaBHUBAThH
9JIEMEHTBI MaJIBIX
H OOJIBIINX
TIEPHOJIOB;

MOJTy4YEHUs
pacro3HaBaHus

BEIIECTB

COTPYIHUYECTBO U
COBMECTHYIO
JIESITEIIBHOCTB C
YUUTEIIEM U
CBEPCTHHKAMH,
paboratb
WH/IUBUYAJIHO U B

rpyIie




DIIEKTPOH

Hasi
KOHpUryp
anus
aToma
4 | BajgeHTHOCTb. Crenens | JlemoHcTpan
(7 | BanmentHbie OKHCJIEHU nu:
) | Bo3MOXHOCTH 1 iu HCX5 1M
pa3Mepsl aTOMOB BaJICHTHEI TaOMIHLIBI
XHMHUYECKIX e «DNEKTPOHHBI
SIIEMEHTOB BO3MOKHO | € 000mOuKH
CTH aTOMOBY,
XUMUYECK
ux
3JIEMEHTO
B,
BO30YX/1€
HHOE
COCTOSIHUE
aToMma.
Tema 3. CTpoenune Bemecrsa - S 4
1 | Xumnueckas Xumnuec | Jlemoncrpan | 3HaTh MOHATUSA | BhIMycKHHK Ilo3naBaTenbHbIE (dopmupoBaHue
(8 | cBa3b. MonHas u Kas M1 «XUMHYICCKasd Hayaures YV :CMBICJIOBOe | OCHOB §
) | xoBanenTHas CBSI3b. - TaOIUIIBI CBA3b) BH/IbI qTeHIE yMeHne | YKOTOTHIECKOH
. Buaer «XUMHUECKasl | CBA3EH, TUIIBI BbInyCKHUK OTIpeneNATH KYJbTYpBHI,
cBs3u. Tumsl XIMHHCe CBASEY; KPHCTANITITIECIHX OJIy4uT MTOHATHSA,CO3/1aBATh cooTBeTCTRyION
KoM - PELIETOK, TEOPUIO ’ en
KPUCTATITTICCKUX CBSI3H. TpaHCIapanT | XMMHYECKO#H BO3MOKHOCTH 00001IeHH S, COBPEMEHHOMY
pCIICTOK. Hounnas b «BHIBI CBSI3H; YCTaHaBJIUBATh YPOBHIO




CBsI3b KaK
0COOKII
ciaydait
KOBAJICHT
HOM
MOJISIPHO
U CBSI3U
Kosanent
Has
CBSI3b, €€
Pa3HOBH/]I
HOCTH U
MeXaHu3
MBI
obpaszo-
BaHUS.
OOMeHHEBI
Hu
JIOHOPHO-
aKIeTTop
HBIN
MeXaHn3
MBI
obpazo-
BaHUs
KOBAJICHT
HOM
CBSI3M.
Tumsr
KpUCTaJIT
HYECKHX
PEIIETOK.

XUMHYECKOM
CBS3H»
- MOJICTIH
KPUCTAJUTHYEC
KHX PEIIeTOK

onpeneasiTh TUI
XUMHYECKON
CBSI3H B COE/IMHE-
HUSX;
00BbSCHATH
3aBUCUMOCTh
CBOICTB BEILIECTB
OT UX COCTaBa 1
CTPOCHHUS; TIPU-
POy XUMUYECKOM
CBSI3H,
HCII0JIL30BATH
MYJIbTUMEINIHBIC
pecypcsl U
KOMITBIOTEpPHBIE
TEXHOJIOTHH IS
00paboTKu U
CUCTEMAaTH3AINH
uHpopmanuy, B
MIPAaKTHYECKOU
HAXOAUTH
HEOOXOIUMYIO
nH(pOpMaIHIO B
HMCTOYHUKAX
Pa3HOTO THIIA.
OTAEeNATH
OCHOBHYIO
nH(pOpMaLIHIO OT
BTOPOCTEIIEHHOM.
OIl€HUBAThH
O00BEKTUBHO CBOU
y4eOHbIe

HAYYUTHCH:
WUTFOCTPUPOBATh Ha
npuMepax
CTaHOBJICHHUE "
IBOITIOIUIO
OPraHU4eCcCKOu
XMMHUH KaK HayKH Ha
Pa3ITHYHBIX
UCTOPUYUCCKHIX
JTanax ee
Pa3BUTHS;HCIIOIB30B
aThb METOJIBI
HAYYHOTO TO3HAHUS
npu BBITIOJIHCHU N
IPOEKTOB U y4eOHO-

HCCICA0BATCIbCKUX

3a1a4 Mo HU3Y4YCHHIO

CBONMCTB, CIIOCOOOB
MOJTy4eHUs u
pacro3HaBaHUs
OpraHUYeCcKux

aHaAJIOTHH,
KJ1accu(uIupoBaTh,c
aMOCTOSITEJILHO
BBIOMpaTh OCHOBAHUS
U KPUTEpUH  JUIS
KJaccuukanuu,
yCTaHABJIUBATh
PUYHHHO-
CJICJCTBEHHBIE CBS3H,

YMEHHE  CO3/1aBaTh,
MPUMCHSITh u
peoOpa3oBLIBATh

3HAaKM MW CHMBOJIbI,
MOJACIHN U CXCMBI IJIA
pelICHuA y‘le6HHX u

O03HAaBaTEIbHBIX
3ajad4. 3HaTh
BO3J€HCTBUE

CUpTOB U (HEHOJIOB
Ha )KUBOW OPraHH3M.

PeryasatuBubie YY]|
- YMenue
CaMOCTOSITJIBHO
OINpEAEIATh LENH
CBOETO o0y4eHusl,
CTaBUTh "

dbopmyupoBaTh IS

9KOJIOTHYECKOT0
MBIIILJICHUS;
pa3BHUTHE OIbITA
HKOJIOTUYECKU
OpUEHTHUPOBAHH
on
MPaKTUYECKOU
NESATETbHOCTH B
YKU3HEHHBIX
CUTYaIUX;
OCO3HAHHBIN
BbIOOD u
MOCTPOCHUE
JaJbHEUIIeH
WHAUBHUIYaJIEHO
U TpaexkTopuu
o0Opa3oBaHHs Ha
6aze
OPUEHTHPOBKHU B
MUpe
npodeccuit  u
npodeccruoHanb
HBIX
MPEATOYTEHUM.




AmopdHo
e
COCTOSIHU
€ B-Ba.

@

Merannuyeckas u
BOJIOPOJIHAS
CBsI3U Tumnel
KPUCTAJUTMYECKHUX
pEIIeTOK.

Bonopon
Has
CBSI3b, €€
poJib B
dbopmupo
BaHUU
CTPYKTYP
ouoImnoan
MEpOB.
Bonopon
Hasl CBS3b
KakK
0COORII
ciyvau
MEXKMOJIe
KYJISIpHOT
o
B3aMMO/IC
WCTBHUS.
Brytpum
OJIEKYJISIp
Has
BOJIOPOJIH
ast CBI3b
U €€ poib

JdemoncTpan
s
- TaOJIULIBI
«XUMHUYecKas
CBSI3BY;

TpaHCIapaHT
bl «Buasl
XUMHYECKOH
CBSI3H»

- MOJICIH
KpUCTAJUTNYEC
KHX PEIIeTOK

JOCTHKEHUS,
COOTHOCHTDH
IIPUIIOKEHHBIE
YCUJIUS C
MOJIyYEHHBIMHU
pe3yJibTaTaMu
CBOEH
NeSITEIbHOCTH.
NPUMEHSTH
[I0JIy4YE€HHBIE
3HaHUSA st
pelieHus  3aaay
pa3IuYHOro
YpOBHS

yMeThb
HCII0JIb30BATh
pUoOpeTeHHbIE
3HAHUS U YMEHUS
B IIPAKTUYECKOMI
JeSITeIbHOCTH

BEIIIECTB;
OOBSICHSITH TIPUPOIY
n CIIOCOOBI
o0pazoBaHHs
XUMHYSCKOM CBS3U:
KOBaJICHTHOM
(mosnsspHO#,
HETOJISIPHON ),
HOHHOM,
METaIJINYeCKOM,
BOJIOPOJIHOM — C
HENbI0 OINpEAeTIeHUS
XUMHYECKOH
AKTUBHOCTH

BEIIICCTB;

ce0s HOBbIE 3a/1a4U B

yueoe,
COOTHOCHTH

yYMEHHE
CBOU
IEUCTBUA C
IUTAHUPYEMbBIMU
pe3ysabTaTamMi,
OCYILECTBIISATh
KOHTpPOJIb cBOEH
JIeSITEIIbHOCTH B
nporecce
JIOCTHUKEHUS
pe3yibTara.
KoMmmyHnkaTuBHbIC
YYI - VYwmeHue
OpraHU30BBIBATH
yuebHoe
COTPYJIHUYECTBO
COBMECTHYIO
JIeSITENIbHOCTD c
yUUTEIEM u
CBEPCTHHUKAMU;
paboTtath
WH/IUBUYaJIbHO U B
rpyme,
dopMupoBaHue u
pa3BuTHE
HKOJIOTMYECKOTO




B
opraHuza
107071
CTPYKTYDP
OuoIoIn
MEpOB
Meramm
yeckas
XUMHYEC
Kas
CBSI3b.
OO0mue
bu3nIecK
ne
CBOMCTBaA
METaJI0OB
CriaBbl.
UYepusle
LIBETHBIE
CILIaBEI

[Iprunnb
MHOTr000pa3us
BEILECTB

HzoTonmn
s
AJnoTpo
M.
N3omepn
s
I'omonor
nst

(11

HucnepcHsie
CUCTEMBI.

30w,
TeIIH,
IIOHATHC

JdemoHcTpan
Hn:
OO6pa3siib

MBIIUICHUS, YMEHHE
MPUMEHATb €ro B
IMO3HABATEILHOM,
KOMMYHUKATUBHOM,
COIMANBLHOMN
MPaKTUKE u
po¢eCCHOHAIBHON
OpHUEHTAIINH.
Hab6monaTs 51
OITMCHIBATD
XUMHYECKHI
SKCIEPUMEHT c
MOMOIIBID  POJIHOTO
S3bIKa W SI3BIKA
XHMHH.




O06o0061eHue
3HAHUU 110 TeMaM
« OCcHOBHBIE
3aKOHBI XMMHHU.
I3 I11C UM,
Crpoenue
BEILIECTBAY.

C3

o
KOJUIOHUIa
X.
ITonsarue
0
JUCTIEPCH
o
CHCTEME.
Hucnepc
Has ¢aza
Hu
JUCTIEPCH
OHHAas
cpena.
Kiaccud
HKaIus
JTUCTIEPCH
BIX
CHCTEM.
Kommonn
HBIC
JUCTIEPCH
BIC
CHCTEMBI.
3o1m 1
TeJI.
3HadeHUe
JUCTIEPCH
BIX
CHCTEM B
pupoje
W JKU3HHU

MHIIEBBIX,
KOCMETHUYECK
UX,
OMOJIOrHYECK
X U
MEIUIUHCKUX
30J1eH 1
relei.

Dddexr

Tunnans




4eJI0BeKa
5 | KonrponpHas K | BeusiBnen
(12 pabora Ne 1 o V | ne VVJ,
) | TeMaM CTEIeHH
« OCHOBHBIE
ux
3aKOHBI XUMUH.
Crpoenue ’
BEILIECTBAY. NOJTYy4YeHH
BIX IIPU
U3y4YCHUHU
TAHHOU
TEMBI
Tema 4. Xumudeckue peakuum - 7 4
1 | CywmHocts 1 Y | Knaccud | demoncrpan | O0bACHATH BbeinyckHHK Ilo3naBareabHbIC JInunocrHbie
(13) | xmaccuduxanu N | nKanus usi: 3aBUCUMOCTD Hay4uTcst YV - cwMmbicioBoe | P€3YyJIbTaThl,
A XUMHYECKUX H3 | Xumudec | PasiM4HbIE | cpojiorp pemecrs | BPIMYCKHHK YTEHHUE, ymerne | PopMHEpyembIe
o KUX THUIIBI npu U3Yy4YCHUU
peakuui . OT UX COCTaBa 1 HOJIYYUT OTpeNeNATh MOHATHS, )
PEAIIUI | ximvraecknx CTPOEHHUS; CO3/1aBaTh pasaca:
B AKLUL ’ BO3MO’KHOCTH dbopmupoBaHue
weopramn | Do | cosnaBath 0600LICHNS,YCTAHABI | ochoR
qeckoii m | BHACOOTBITBL | canoerosTenpo | HAYTHTRE: MBaTh aHANIOTUH, | 3KOTOrHYECKOi
opraHuye 1o aJrOPUTMBI KJIaCCU(PUHPOBATH, KYJBTYPBI,
CKOM OPTafHuiCeCKO | nosgaparensHON CaMOCTOSTIIBHO COOTBETCTBYIOIL
XAMHAH TTO 1 XUMHH eI TeTbHOCTH TS BBIOHpaTh ocHoBaHMs | 1
pa3uyH COBPEMEHHOMY
peleHus 3a1au U KPUTEpUH IS
BIM YPOBHIO
NpH3HaKa TBOPYECKOTO U KJIacCH(HKALIUH, SKOTOHIECKOro
M. MTOMCKOBOTO yCTaHaBIIMBATh MBIILTEHHUSE;
Ocobenn XapaxkTepa; MPUYUHHO- pa3BUTHE OTIBITA
OCTH 9KOJIOTHYECKU




peakuuii
B
opraHuye
CKOM
XHMUH.
Peakiun
MIPUCOEIN
HEHMUS,
MOJIUMED
HA3allHH,
3aMelleH
us U
HU30MEpH3
aryy B
opraHuye
CKOM
XUMUH

(14)

Ckopoctb
XUMHYECKHUX
peakiuim.
@akTopsl,
BIIUSIOLIME HA
CKOPOCTH
XUMHYECKHX
peakuui

XuMuuec
Kas
KUHETHKA

I'omoren
Has U
reTepore
HHas
cpena.
OHeprus
aKTUBAaIHA
H.
Kunernu

JdemoncTpan
us:JIO Ne 1
- BIUSTHYE Ha
CKOpPOCTH
XUMHUYECKOH
peaKkuuu:
KOHILIEHTpaLHX
u;

MOBEPXHOCTHU
COIPUKOCHOB
e-HHs
pearupyto-
X

¢popmympoBarh
MOJTYYEHHBIX
pe3yIbTaTOB;
OLIECHUBATD
00BEKTHBHO CBOH
y4eOHbIe
JIOCTHIKCHHS;
NPUMEHSTH
MOJTyYCHHBIC
3HAHUS IS
perieHus 3a1a4y
pa3IMuYHOTO
YPOBHSI;
onpeaeaaTh
XapakTep cpelbl B
BOJIHBIX
pacTBopax
HEOPTraHUYECKUX
BEIIIECTB;
HCMO0JIb30BATh
MpHUOOpPETEHHBIE
3HAHUS U YMEHUS
B IIPAKTUYECKOMN
NEATEeIbHOCTH U
MOBCETHEBHOM
KU3HU TS
00BACHEHUS
SIBJICHUIA,

CJICZICTBEHHBIE CBSI3H,
YMEHHE  CO3]aBaThb,
PUMEHSTh u
peoOpa3oBbIBAThH
3HaKU U CHUMBOJIBL,
MOJICJIN U CXEMBI IS
peleHust y4eOHbIX U
MIO03HABATEIBHBIX
3amad.  PackpsIBath
OMOJIOrMYECKYIO
pOJIb AMHHOB,
aMHHOKHCIIOT,
0€IKOB,
HYKJICMHOBBIX
KHCJIOT..
PeryasatuBubie YY]|
- YMenue
CaMOCTOSITENTEHO
OTIpeNIeNATh e
CBOETO o0y4eHusl,
CTaBUTH u
dbopmynupoBaTh A
ceOs1 HOBbIE 3aJauu B
yuebe, yMeHHe
COOTHOCHTH CBOH
JIEHCTBHS c
TUTAHUPYEMBIMH
pe3yJbTaTamMH,

OpUEHTUPOBAHH
on
MPaKTUYECKOU
JeSATETbHOCTH B
KU3HEHHBIX
CUTYaIUX;
OCO3HAHHBII
BBIOOD u
MOCTPOCHHUE
JaJbHEUIIeH
VHAUBHUIYaIEHO
U TpaexkTopuu
oOpa3zoBaHusl Ha
Oaze
OpUEHTUPOBKH B
MUpe
npodeccuit  u
npodeccruoHanb
HBIX
IIPEATIOYTEHUN.




€CKOoe
ypaBHEHU
e
peaKIuu.
Karamus,
KaTaJIn3a
TOp,
HHTHOUTO

p

BEIIIECTB;

TEMIEPATYpPhI

KaTajau3aropa

(15)

XuMH4YecKoe
paBHOBECHE.
ITpuunun Jle
[IaTenne.
IIponzBoacTBo
CEepHOM
KHCIIOTHI
KOHTaKTHBLIM
crmocobom

Xumuuec
Koe
paBHOBEC
ue,
obpatum
ble U
HeoOpatu
MbIE
peakiuu,
yCIIOBUS,
BITUSFOIIN
€ Ha cMe-
LICHHE
XUMHUYEC
KOTo
paBHOBEC
ust
(mpuHIAT
Jle-

JdemoncTpan
usi:
BUJICOPUIIBM
«OCHOBBI
MOJIEKYJISIPHO
KHUHETUYECKO
1 Teopumn»

MIPOUCXOJISAIINX B
IIpUPOAE, OBITY U
Ha IPOU3BOJICTBE
BbLIOUPATH
KpUTEPUHU IS
CpaBHEHUSI,
COIIOCTaBJICHUS,
OLICHKH U
KJIaCCU(PUKALINH
00BEKTOB;
AaBaTh
orpeeneHus,
MIPUBOIUTH
JI0Ka3aTeNIbCTBA;
HCKATh HY)XHYIO
HUH(pOPMAIIHIO 10
3a/IaHHOU TEME B
MCTOYHHUKAX
Pa3IUYHOrO THIA,
OCYLEeCTBJIATH
camo- 1
B3alMOIIPOBEPKY;
COBEpPLICHCTBOBA
Th HaBBIKU
MIPOBEICHUS
XUMHYECKOTO
JKCIIEPUMEHTA, C
CcOOIrOIeHUEM

OCYIIECTBIISATh
KOHTpPOJIb cBOEH
JIeSITEIIbHOCTH B
nporecce
JOCTH>KEHUS
pesyibTara.
KoMmyHnkaTuBHbIC
YV - VYwmeHue
OpraHU30BBIBATH
yuebHoe
COTPYJIHUYECTBO U
COBMECTHYIO
JeSITEBbHOCTD C
yUUTENEM U
CBEPCTHHUKAMU;
paboTtath
WHAUBUAYAJIbHO U B
rpymnme,
dopMHpOBaHUE U
pa3ButTHe
HKOJIOTHYECKOT O
MBIILUICHUS], yMEHHE
IIPUMEHSTH €T0 B
II03HABATENIbHOM,
KOMMYHHKaTUBHOM,
COLIMAIBHOU
MIPaKTUKE U
po¢eCCHOHATBHON




[ITatenase
)
KOHCTaH-
Ta
paBHOBEC
ns
Kunsammin
CIIoM,
TIPHHIIATT
MPOTUBOT
OKa,
MIPUHITATT
TEMI000
MeHa

(16)

DNEeKTPOTUTHY
eckas
JTUCCOITHAITHS.
CunbHBIE U
cia0bie
ANEKTPOJIUTHI.
Bonoponnsrii
MoKasaresb
(pH) pacTBOpa

OnexTpon
HTHYECKa
i
JIACCOITAA
LM,
CuiibHBIE
U cl1adble
AIEKTPOI
HTHL.
Bonopon
HBIN
MOKa3aTe
1b (pH).
Peaxnnu

JdemoHcTpan
usi:
Tabnuia
pacTBOpPUMOC
TH, AJITOPUTM
COCTaBJICHUS
peakuui
MOHHOTO
oOMeHa.

npasui Th.

OpHUEHTAITHH.
HaoOmronaTs u
OIINCEHIBATH
XUMHAYECKHM
IKCIIEPUMEHT C
MTOMOIIIBIO POJTHOTO
SI3BIKA U SI3BIKA

XUMHHN




HOHHOT'O

oOMeHa
5 | T'maponus VY | Cpena JemoHcTpan
(17) | opranuueckux W | Bogabix | us:JIO Ne 2,3
u H3 | pactBopo | Ompenenenue
HEOPraHWYeCKH B: XapakTepa
X BEIECTB KHUCTas, CpCABI €
HEUTpAJIb TIOMOTIIBIO
VHHUBEpPCATbH
Had, oro
ICIOYHA | gy pKkaTopa
s,
I'upponuz
HEOpraHu
YEeCKUX U
OopraHuye
CKUX
COeTMHEH
15178
6 | OGoOmmeHue u Y | Ilpumens
(18) | cucremarusanu O | YY]]
A 3HAHUH 11O 1 | TOTy9CHH
TeMe c3 | PerpH
W3YYCHHUH
«XHAMUYECKHUE TeM, B
peaKIum X0/1e
BBITIONTHE
HUS

TPEHUPOB




OYHBIX
3a1aHUI
7 | KonTponbHas BersiBnen
(19) | pa6ora Ne 2 o ue YV,
Teme « THmbl CTCICHH
XUMHUYECKUX X
. YCBOEHUSA
peakuuit
,
MOJIy4YEHH
BIX TIPH
W3y4YEHUU
JAHHBIX
TeM
Tema S. Merajuibl - 7 4
1 ITonoxenue Merannsl, | Jlemoncrpa | Xapakrtepu3oBar | BeimycKHHUK Ilo3naBareabHbIC pa3BUTHE OIIBITA
(20) METaJLIOB B s-,p-,d- usi: b XUMHUYECKHEe | HAYYHTCH Yvya — | OKOJIOTHYCCKI
IICXD 1. U. SACMCHTRL, | Konnexnus: SIIEMEHTEI Brimycknuk CaMOCTOSITENILHO OPHCHTHPOBAHH
Meneneesa. METAILIHC | Merammbiy. METaJuIbI 110 MOJIyYUT BbIOMpATh OCHOBaHUS oH .
CKasl CBA3b, PAKTHYECKON
O6jm/1e MeTaJlInyue nonoxeruo B IIC BO3MOKHOCTh u Kputepuit A | jegrenpHOCTH B
CBOICTBa cKas Y CTPOCHHIO I KJaccuukanuy, KM3HEHHEIX
METAJIJIOB. KpHCTATH aTOMOB, XIiI’MI/ILIeC- : YCTaHaBIINBATh CHTYAIHSX;
qecKas KHE CBOMCTBA IIPUYUHHO- OCO3HaHHBIM
permeTka METaJIJI0B, CIICICTBCHHEIC CBSI3H, BBIOOD u
> OB OB Tlemoncrpa 3aIUCHIBATH yMEHHE  CO3/1aBaTh, Egﬁg;(;;:;ﬂeeﬁ
(21) CIIOCOOBI croco0pl | IHMH: YPaBHEHUA peak TPUMCHATE " unmBHayansHO
TOJIy4eHHs NOJTydeHus | 00paszip! Inn B nMpeodpasoBEIBATH i TpaekTopum
METAIUIOB. weramop | CIUIABOB 1 MOJIEKYJISIPHOM H 3HAKK M CHMBOIBL, | oGpa3oBaHisl Ha
CriTaBb! E;ieﬂﬂﬂ OKHUCJIMTEIbHO- MOJICIIM U CXEMBI U | Oase
’ BOCCTaHOBUTCIILH peueHust y4eOHbIX U | OPUEHTHPOBKH B




(22)

DneKTpoan3
pacTBOPOB U
pacIulaBoB

H3

DneKTpoan
3
pacTBOpOB
u
pacIiaBoB.
[IpakTuuec
KOe
pUMEHEH
ue
AIIEKTPOJIN
3a.
DIIEKTPOIHN
3
pacTBOpOB
u
pacIiiaBoB
AIIEKTPOJIN
TOB Ha
npuMepe
XJjopuaa
HaTpUSL.
DneKTpoaun
TUYECKOE
MOJTy4YEeHUE
ATIOMUHUS

JdemoncTpa
1117178

AIIEKTPOIIH3
pacTBopa
cynbdata
(x;mopuia)

Meu

(23)

Tlonsatue o
KOppO3HH

IHousarue o
KOppO3HH

OM BUJIC;
BJIA/IETh
HaBBIKAMH
OpraHu3aIH |
y4acTHe B
KOJIJICKTUBHOM
JEeITEIbHOCTH,
CaMOOIICHKA,
3HATh O0IIHe
CITOCOOBI
MOJTyYEHUS
METAJIIO0B;
NMPOBOIUTH
CaMOCTOSITENIbHBIN
IIOMCK
XUMHUYECKOU
nHpopmanuu ¢
HCIIOIL30BaHUEM
Pa3IUYHBIX
HCTOYHHUKOB
(HayuHO-
MOMYJISIPHBIX
U3IaHUMH,
KOMITBIOTEPHBIX
0a3 1aHHBIX);
BBINOJIHATH
TpeOoBaHuS,
MpeabsBIsIEMbIE

[103HABaTEJbHbBIX
3ajad.

PeryasTuusbie YY]|
- Ymenune
dbopmynupoBath s
ce0s1 HOBbIE 33aJauu B

yuebe, yMEHHE
COOTHOCHUTH CBOM
JIEUCTBUSA c
IJIAaHUPYEMBIMU
pe3ynbTaTamu,
OCYIIECTBIISATh
KOHTPOJb CBOEH
JESTEIIbHOCTH B
npoiiecce
JIOCTH>KEHUS
pe3ynbTaTa.
KoMmyHnkaTuBHbIE
YYI - VYwmeHue
OpraHU30BBIBAThH
yuebHoe
COTPYAHUYECTBO U
HaoOmromaTh u
ONUCHIBaTh
XUMHYECKUMN
IKCIIEPUMEHT c

IIOMOIIBIO poaHoro
sSA3bIKa u sA3bIKa

MHpE
npodeccuit

u

npodeccruoHnanb

HBIX

MPEAOYTEHUMN.




METaJIJIOB. METAaJUIOB.
CriocoOsr Crioco6b1
3aIUTHI OT 3aIUTHI OT
KOppO3uu KOPpO3UH.
Kopposzus
METaJIJIOB
KaK
OKHUCJIUTEI
BHO-BOC-
CTaHOBHTE
JIbHBIN
nporecc
5 | OG30p Mertannsl | lemoHcTpa
(24) | meramnoB [NIaBHBIX | UMH:
IJIaBHBIX noarpymm, | - 00pasbl
noarpyn (A- coeunern | Mo OB,
UX OKCHJIOB,
rpymmn) A HEKOTOPBIX
MIEPHONICCKO METAILIOB | copeit;
1 CUCTEMEI (okcuapl, | -
XHUMHYECKHX OCHOBaHWUsI | B3aMMOJIENC
3JIECMEHTOB , conm), | TBHC
amorepn | METAIIIOB €
0CTE KHCIIOPOJIOM
:
AMIOMUHWA | yprenoTamn,
U ero BOJIOM;
COCJTUHEHH | -
i JTOKa3aTeshbC
TBO

K YCTHOMY
BBICTYIUICHHUIO;

00BSICHATDH
H3MCHCHHEC
CBOMCTB MPOCTHIX
BCIIECTB
METAJIJIO0B, a
TaKKE UX
COCTUHEHUN
(oxcumaos,
THAPOKCHJIOB,
TUAPUJIOB) B
npezaenax 0JHOro
nepuoa u
rJIaBHOM
noarpynst [1C,
XapaKTepU30BaTh
XAMUYECKHE
CBOMCTBaA
MIPOCTHIX BEIIECTB
METaJIJIOB
(TaBHBIX
noarpymm 1-3
rpymim), CBOMCTBa
HUX COeIUHEHUM
(oxcumaos,
TUAPOKCHUJIOB),
3aIMCHIBATh
ypaBHEHUS
peakuuii B
MOJIEKYJIIPHOM,
nounoM u OBP

XUMHHN




amdoTrepHOC
TH
QTIOMUHUS U
ero

THJIPOKCHUIA
6 | O630p Meramnbl | [leMoHcTpa | XapakTepu3oBaT
(25) | meramioB MOOOYHBIX | HHH: b QU3HYECKUE U
MO0OOYHBIX HOArpymIL, | - 00pasIibl XHUMHUYECKHE
MeaH, .
nonrpymm (b- d- CBOIiCTBA
xKernesa,
rpyI) AIIEMEHTBI XpOMa, HX METaJUIOB B
NEPUONYECKO COeIMHEHM CpaBHEHHH C
1 CUCTEMBI : MeTaulaMHu
XUMHYECKHUX - TJIaBHBIX
2JIEMEHTOB B3aHMOJZICHC MOArPYyIII,
(Menp, IUHK, TBHC MEIII 1 3aMMChIBaTh
xKernesa C
KeJe30) yYpaBHEHHUS
KHCIIOPOIOM .
. peaknuii B
- MOJIEKYJISIPHOM U
B3anMOJIEHC OKHCIIUTEIILHO-
TBHC MCIW U | BOCCTAHOBUTEIbH
xKernesa C OM BHJIE,
KHCIIOTaMU
ciota MIPOTHO3UPOBATH

(cepHas,




COJIsTHAs ); XUMUYECKHE
CBOMCTBA
8 Oxkcuasl 1 Oxkcunbl u | lemoncTpa COCTMHEHU
(26) | ruapoxcHIbI rUpoKcuy | HAH: - METAJIJIOB
MI0JIyuYeHUE
METaJLIOB Bl yi (xerne3a, MenH,
THJIPOKCHUIA
METAJIJIOB, XpoMa) 1o
MeJIH,
ux XpoMa, CTETCHH
XUMUYECK | oxcnna OKHUCJICHUS U
i Meu; XapaKTepU30BaTh
XapakTep. - Ha nmpuMepe
B3aMMOJIeiiC 3AMHCH
TBUE .
ypaBHEHUU
OKCHUJIOB U .
THIIPOKCUIO peaxiin B
B METAJIJIOB MOJICKYJIAPHOM H
c MOHHOM
KHCIIOTaMU;
JI0Ka3aTesbC
TBO
ampoTepHOC
™
COECTMHEHU I
xpoma (111),
Tema 6. Hemerasibl - 94
1 | OG630p cBOMCTB Hewmeran | lemoncrpan | CocTaBiasiTh BoeinyckHuUK Io3naBaresbHbIE pa3BUTHE OIBITA
(27) | HemeraiIOB. JIBL, UM (bopmyIbI HAYYUTCHA YV 9KOJIOTUYECKU
o T —— Xapaktep | - o0pasibl COCTUHEHU I BoinmyckHuK CAMOCTOSTENLHO OPHEHTHPOBAHH
UCTHUKA HEMETAIIJIOB, | HEMETaJUIOB Ha oM
- BbIOMpATh OCHOBaHUS




BOCCTaHOBHUTE 3JIEMEHTO | -MOJEIIH
bHBIE CBOMCTBA B U KpucTayimiec
THTIYHBIX MPOCTHIX | KHUX
HEMETAILIOR BEIIIECTB, | PEIIETOK,
KOBAJICHT | ajiMas3a,
Hasi CBsI3b | rpadura,
KPUCTAUT | TTOJTyICHHUE
WYCCKHE | aMMHaKa M
PEIICTKH | XJIOPOBOAOPO
(aromHas, | na,
MOJIEKYJISI | PACTBOpPEHUE
pHas, HX B BOJC,
(bu3HYECK | JOKA3aTeIbCT
ue u BO KHCJIOTHO-
XHMHYEC | OCHOBHBIX
KHE CBOICTB 3THX
CBOMCTBa | BEIECTB
MIPOCTBIX
BEIIIECTB
HEMeTaJsll
OB
2 Oxkcuabl Okcuabl | JleMoHCTpan
(28) | HemeTamioB u HeMeTajl | MH:
KHCIIOPOJICOJIED OB: - OKUTaHne
xKalue coneobpa YIJIL H CEpRI B
KHUCJIOPO/IE;
KHCIIOTBI -3ylonme | _
Bonopoansie u olIpe/IeNeH e
COCTMHCHUS HECOJICO0 | XUMUUYECKHUX
HEMETAaJJIOB pasyromy | CBOKCTB

IIPOJYKTOB

OCHOBE CTPOCHUS
ux atomMoB U D0,
OTIPEICIATH BU/T
XHUMHYICCKOMN
CBSI3H, THII
KPUCTAIUIMYECKOMN
pEIIeTKH,
XapaKTepU30BaTh
(dbuzmveckue u
XHMHYECKHE
CBOMCTBA,
3aIMCHIBATh
ypaBHEHUS
XAMHYECKUX
peakuuii

B MOJICKYJISIPHOM,
WOHHOM U
OKHCIIHTEIIHHO-
BOCCTaHOBUTEJIbH
OM BHJIE,
XapaKTepu30BaTh
OKHCIIMTEITbHBIC
CBOICTBa
a30THOM,
KOHIIEHTPUPOBAHH
Ol cepHOI
KHUCJIOT,
paccTaBisTh

KO3 PHUIIHEHTHI
METOJIOM
3J€KTPOHHOTO
OajnaHca;

MOJIyYUT
BO3MOKHOCTh

HAY4YUTbCH:

U KpUTEepUH I
KJIacCU(UKAIIUH,
yCTaHaBJIMBAaTh
HPUYUHHO-
CIIEJCTBEHHBIE CBS3H,
YMCHHE
HPUMEHSITh u

co31aBaThb,

peoOpa3oBHIBATH
3HaKH W CHMBOIIBIL,
MOJIETN U CXEMBI JUIs
pemeHust y4eOHBIX |
[I03HABATEJIbHBIX
3ajau.
PeryastuBubie YY]
- YMenue
dbopmynupoBath s
ce0st HOBbIE 3a/1a4ul B

yuebe, yMEHHE
COOTHOCHUTH CBOU
JIEUCTBHS c
IJIAHUPYEMBIMU
pe3yJipTaTamy,
OCYIIECTBIISATh
KOHTpPOJIb cBoeH
JIeSITEIIbHOCTH B
nporecce
JIOCTHXKEHUS

MPaKTUYECKOU
NESTCIIbHOCTH B
KU3HEHHBIX
CUTYaIUSX;
OCO3HAHHBII
BBIOOp U
MOCTPOCHUE
JaJbHEUIIeH
WHAUBHUIYaIEHO
U TpaexkTopuu
oOpa3zoBaHusl Ha
Oaze
OpUEHTUPOBKH B
MUpE
npodeccuit u
npodeccuoHamb
HBIX
IIPEATIOYTEHUN.




c,
KUCJIOTH
bIC;
buzudec-
KHE U
XUMHYEC
KHe
CBOICTBA
OKCHIO0B
Kucnopo
Jconepxa
e
KHCJIOTHI,
KOHIL.,
pa3baBie
HHas
a30THas U
cepHas
KHUCJIOTBHI,
OKHCIIUTE
JIbHBIE
CBOMCTBA
a30THOM
U CEpPHOU
KHUCJIOT
Jleryune
BOZIOPOJH
ble

CropaHus

B3aMOJEHCT
BHUE KOHII.

CEpPHOM, KOHII.

u pa3bas-
JICHHOM
a30THOU
KHCJIOT C
MEJIbIO

BJIa/IeTh
prueMaMu
HCCIIEIOBATENbCK
O ICATCIBbHOCTH,
3JIEeMEHTapHBIMU
YMCHHUSIMH
MIPOTHO34;
€031aBaTh
AIITOPUTMBI
IM03HABATEJIbHOMN
NEeSITeNIbHOCTH IS
pelieHus 3a1a4y
TBOPYECKOTO U
MTOMCKOBOTO
XapakrTepa;
(¢popmympoBarb
MOJTyYEHHbBIE
pe3yibTaThI,
onpeaesiTh:
MIPUHAJIC)KHOCTh
BEILIECTB K
pa3IUYHBIM
KJlaccam
OpraHUYECKUX
COCJIMHEHMH;
U3BJIEKATH
HE00XO0IUMYIO
nH(popmManuu u3
HWCTOYHHUKOB,
CO3JJaHHBIX B
Pa3TMYHBIX
3HAKOBBIX

pe3ynbTaTa.
KoMmyHnkaTuBHbIE
YYI - VYwmeHue
OpraHU30BBIBAThH
yaeOHOe
COTPYAHUYECTBO H
HaOnronare u
OITHCHIBATH
XUMHYECKHI
AKCIIEPUMEHT c

ImoMomprO  POAHOIO
SA3bIKa u SA3bIKa
XUMHNHN




COeIUHCH
usl, uX
KHCJIOTHO
OCHOBHEI
e
CBOICTBa
3 | lpasuna Tb. V3 | Upentud | Ipaxtuyecka
(29) | Pemrenue 3 | ukaus 1 paboTa Ne 1.
SKCIIEPUMEHTAJI opranuye | OOopynoBaHu
PHBIX 33734 IO CRHUX eun
HEOPraHU4eCKO ;(I;EHHHGH MaTepualbl
1 XUMHUH MpOBE/ICH JULS
He IPAKTHYECKO
KauyecTBe i paboThI.
HHBIX HNucTpykuun
peaKuui. TE.
4 | IlpaBuna Tb. V3 | Unentud | Ilpaktudecka
(30) | Pemenue 3 | MKanus s pabora Ne 2.
SKCIIEPUMEHTAII opranuve | OGopynoBaHu
BHBIX 3a7a4 IO CKRHX eun
OpraHUYeCKON ;?{HHHeH MaTepHuaJibl
XUMHH S — JUISE
e MPAKTUYIECKO
KauyecTBE ¥ paboTHI.
HHBIX Wucrpykunn
peakuui TB.

Ha MOHBI.

CHUCTCMaAX,

NPUMEHSATH
MOJTyYEHHBIE NPU
HU3YYCHUHU TEM
3HaHUS, YMEHUS U
HaBBIKU MPU
BBIIIOJIHCHUU
TPEHUPOBOYHBIX
3aJIaHui;
Ha3bIBATh
M3y4YEHHBIE
BEIIECTBA 10
TPUBHUAIBHOMN U
MEXIYHAPOAHOU
HOMEHKJIATYpE;
onpeaeJfTh
MIPUHAJIC)KHOCTh
BEIIECTB K
pa3IUYHBIM
KJaccam;
OOBACHATH
3aBUCHMOCTD
CBOICTB BEIIICCTB
OT UX COCTaBa B
CTPOCHHS;
BBINOJIHATH
XUMHYECKHUH
SKCHEPUMEHT O
pacro3HaBaHUIO C
COOJIIOICHUEM
npasui Th;




5 [IpaBuna Tb. V3 | CroiictBa | IIpaktnuecka
(31) | Ionyuenwue, 3 | kucnor, | paboraNe3.
cobupanue Hu pacuerp | OOOpynOBaHH
pacro3HaBaHHe o cn
rasoB ypaBHeHu | MaTCpHalIbl
0, L
rosydery | PAKTHUECKO
€ Ta308B, 1 paboTHI.
crioco6sr | VHCTPYKIMH
cobupanu Tb.
S U UX
uaeHTUd
UKaIus
6 I'eneTnueckas K | Xumnuec | CnpaBodHble
(32) CBSI3b VY | kue TaOJTHIIBI
HEOPraHUYECKH cBoiicTBa
- OCHOBHBI
X KJIACCOB
OpPTraHUYECKUX HEOpraHu
BCIICCTB YEeCKUX
COC/INHEH
15051
Knaccud
UKaIUs 1
HOMEHKT
aTypa
opraHuve
CKHUX

COCOAMHECH

3HATH MPaBHIIA
BEIOOpA
MPOJTYKTOB
MMUTaHUS,
MPaBUIILHOE
HCIIOJIb30BaHHE
CpencTB OBITOBOM
XHUMHH,
JIEKApCTBEHHBIX
MIperapaTos;
HCI0JIb30BAaTh
puoOpeTeHHbIE
3HAHUS U YMEHHUS
B IIPAKTUYECKOMN
JEATEIIbHOCTH U
TMOBCEIHEBHOM
YKU3HU




15051

7 O0600mmenue n Y | IIpumens | CnpaBoyHbIe
(33) | cucremaruzanu O | YV TaOIUBI
s 3HAaHUU 110 N | nonyyenn
TeMaM C3 | »bie mpu
«Metais» u HU3y4CHUU
«HemeTamiben TEM, B
xoJie
BBITIOJTHE
HUS
TPEHHUPOB
OYHBIX
3aJjaHUI
8 KonTponbHas Y | BoisBiien
(34) | pabora Ne 3 o K | une YV,
TeMaM CTETIeHH
« MeTanmsiy, ux
«Hemetamibi» YCBOCHUS
,
MOJTyYeHH
BIX TIPU
W3YYCHHUH
JTAaHHBIX
TEM : «
Merauibl
»,
«Hewmera

JLIBID»




(35)

britoBas
XUMH4YeCKas
rpaMOTHOCTh

XuMus B
IOBCEJIHE
BHOM
JKU3HH.
Moromue
n
YUCTSIIN
e
cpencTBa.
[IpaBuiia
Oe3omacH
o
paboThI
co
cpenacTna
MH
OBITOBOM
XUMHH.
brerroBas
XUMHYEC
Kast
rPaMOTHO
CTh.

JdemoncTpan
U
BUICODUIBM
«Xumus
BOKPYT Hac»




IV. YYHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
[Iporpamma mpemmaraercss Aiasi paOOThI MO HOBBIM ydeOHMKaMm xumuu aBTopoB [.E.
Pymsutuca u ®@.I'. denpamana, npomenmum skcneptusy PAH u PAO u Bomenmum B
@OenepalibHbIl MEepevYeHb Y4YEOHUKOB, PEKOMEHIOBAHHBIX MUHHUCTEPCTBOM 00pa3oBaHus U
Hayku P@® K wHCHIonb30BaHHIO B 00pa3oBaTeNbHOM Tporiecce B 0O0IIe00pa3oBaTENbHBIX
yupexaenusx Ha 2021— 2022 yuebnsblii rof.
1. Pym3utuc I'.E., ®enpaman @.I"., Xumus. 11 knacc. — M.: [Ipocseenune, 2017
2. Pymsutuc I'.E., ®enpaman @.I"., Xumus. 10 knacc. — M.: [Ipocsemenune, 2017
3. T'apa H.H. Xwummusa. Ilporpammsl o001e00pa3oBaTeNpHbIX YUpekKAeHUH. — M.:
[Ipoceemenne, 2014
4. bpeiirep JI.M., baxenoBa A.E., Xumus 8-11 kmaccel. Pa3BepHyTroe TemaTmyeckoe
ianupoBanue o yueOnukam Pymsutuca I'.E., ®enpamana @.1°., Bonrorpan, Yuutens, 2014
5. Xumuyeckud HdKcrepuMeHT B Iukoje. 10 kjacc:  yuyeOHO-METOIUYECKOE
noco6ue/O.C.I'abpuassia, JI.IT.Batnuna.-M.: JIpoda, 2008.-208 c.
6. Xumua. Ypoku B 10 kmacce: mocobue sl yuuTened o001eo0pa3zoBaTebHbBIX
yupexnenuit / H.H.I'apa (u ap.).-M.: IIpocemenue, 2014.-111 c.
7. Xumus: 11 wmacc: meronudeckoe mocobue mus yaurtens/A.FO.I'pankoBa.-M.: ACT,
2006.-158 c.
8. Xomuenko M.I'. CO0pHUK 3a/1a4 ¥ YIPaXKHEHUH MO0 XUMHH.
CpencrBa 00y4yeHus.
1. Ilewarnsle mocoOus.
Tabnuywr:
e [lepuonnueckas Tabnuia xumudeckux sneMenToB J1.11.Menaeneera
e TalnMua pacTBOPUMOCTH KHCIOT, OCHOBAHHM, COen
e JlopTpeTsl yueHbIX
e (Crpoenue aroma
e Tumbel XUMHUYECKHX CBSI3EH
2. VudpopmannoHHO-KOMMYHHMKAIIMOHHBIE CPEICTBA
e VYyebOHoe 3NeKTpOHHOE U3/1aHne «OpraHnyecKas XuMHs
e Bupryansnas mxona Kupuina u Medoaus. Ypoku xumun. 10-11 xmacest. — M.:
000 «Kupunn u Medonuiiy, 2004
e Xumus. MynbTuMenuiiHoe yueOHoe nocodue HoBoro oopasmna. — M.: 3A0

ITpoceemenne-MEJINA, 2005.



e TexHuYeCKHE CpeICTBA OOYUCHUS:
e llnTepakTuBHAs 10CKa
3. Y4eOHO — MpaKTHYECKOE M YIEOHO — JIa00paTOpHOE 00OPYIOBAHHE:

e I[IpuGops! 1 MpUCIIOCOOICHNS: KOMIUIEKT MOCYBI M MIPUHAIICKHOCTEH 151
NPOBEICHUS JTA0OPATOPHBIX PAOOT U MPAKTHYECKUX PAOOT (IITATUBKI C
npoOUpKaMH, KOJIObI, MEPHBII HWIMHID, PHIBTPOBaIbHAS OyMara, XHMU4eCKUe
CTaKaHbl, CIUPTOBKH, CTCKJITHHBIE TAJIOUKHU, (ap(OpOBbIC YAIIKU, CIIUYKH,
ra300TBOJHBIE TPYOKH, 1a00paTOPHbIEC IITATUBBL, JIyYUHBI, BOPOHKH, BECHI,
WHIUKATOPBI).

e PeakTuBBI U MaTepUabl: KOMIUIEKT PEAKTHBOB JJIs1 0a30BOTO YPOBHS

4. HarypanbHble O0OBEKTHI.
e Komneknuu HedTH, KAMEHHOT'O YIJISl M TPOAYKTOB IepepaboTKH, IiacTMace,

BOJIOKOH



