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IHosicHuTEeIbHAA 3aIIUCKA
Pabouast mporpamMma yueOHOTO Kypca 1o XUMHH 11 oO0ydaronuxcst 11 kimacca cocraBieHa Ha
ocHoBaHuU DenepanbHOro rocyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa CPETHETO OOIIETOo
o0pa3oBaHus, IPUMEPHOI 00pa30BaTENbHOM TPOrpaMMBI 110 MPEAMETY XMMMHM, IPOrpaMMBbl K 3aBEpLIEHHOM
IpeIMETHON JTMHUM y4eOHUKOB 1o xumuu Juist 11 kiacca aBropckoil ypoenb H.E. Ky3nenosa, .M.
Turosa, H.H. I'apa; u nporpammsl kypca xumuu ajs 10-11 kiraccoB 001eo0pa3oBaTeIbHbIX YUPEKICHUI
AKTYaJIbHOCTD CO/Iep:KAHMS
B cucrteme ectecTBeHHOHay4yHOro 00pa30BaHUs XMMHMS KakK y4eOHBIH MpeIMeT 3aHMMaeT Ba)XXKHOE MECTO,

OIIPEEIIIEMOE POJIbI0 COOTBETCTBYIOLIEH HAyKH B IO3HAHMM 3aKOHOB IPUPOJbI, B MaTepUaIbHON JKU3HU

o011ecTBa, B PEUICHUU IJI00aNbHBIX MPOOJEM YeloBeyecTBa, B (POPMUPOBAHMM HAyYHOH KapTHUHBI MHpa.

Benmnka posb XMMHM B BOCHMTAaHUU DOKOJIOTMYECKOW KYJIbTYpPbl JIIOJEH, IIOCKOJIBKY HKOJIOTHYECKHE

npoOjaeMbl MMEIOT B CBOEH OCHOBE INPEUMYLIECTBEHHO XHMMHUYECKyl mpupony. HemocraTodHocTb

XUMHUYECKOH M 3KOJOTMYECKOW TPaMOTHOCTH IOPOXKIAeT yrpo3y Oe30macHOCTH YeJOoBEeKa W MPUPOIH,

HEJIOOLEHKY POJIM XMMUHU B HAyYHO-TEXHUUYECKOM PA3BUTHU YE€JIOBEYECTBA. XUMHUS KaK Y4eOHBIN MpenMer

NpU3BaHa BOOPY)XUTh yYaAIIUXCS OCHOBHBIMU XMMUYECKUMHU 3HAHUSIMH, HEOOXOIMMBIMH ISl TIOBCEAHEBHOM

KHU3HHU, IPOU3BOJCTBEHHON JEATEIbHOCTH, INPOJODKEHUST O0Opa30BaHMs, NPABUWIIBHOTO IOBEJCHHUS B

OKpY>Karollen cperie.

OtnuuurensHoi ocobeHHocThi0 nuHUM YMK sBisercs nuddepeHuumanus ydeOHOro marepuaia Io

YPOBHSIM CIIO)KHOCTM M HCIIOJIb30BAHME COOTBETCTBYIOILEIO pas3felieHus NpelaraéMbiX 3aJaHHi.

CucremMatu3upoBaTh 3HAHUS ILIKOJBHUKAM IIOMOIYT IUIAHBI XapaKTEPUCTUKU XUMHUECKUX OOBEKTOB,

AJITOPUTMBI U 00pa31bl IOCIIEN0BATEILHOCTU JEHCTBUI, HEOOXOAMMBIX /IS pelieHus 3a1ad.. B 3agaunnkax

COJIEpIKaTCsl KaKk TUIIOBBIE 3a/1a4M, TaK U TBOPYECKUE 3a/laHUA U 3aJJaHKsl MIOBBIILIEHHOTO YPOBHSI CII0KHOCTH.

B meronnueckue mocoOusi, MOMHMO IUIAHUPOBAHMSI Kypca, BOILIM PEKOMEHIAlMM IO OCYLIECTBICHUIO

IPOEKTHOM JIeATENbHOCTH a OCHOBY CO3JaHMs Y4YeOHUKOB B35iTa T'yMaHUCTHYECKas Iapajurma

pa3BHBAIOIIETO 00YUYEHMS], a TAKXKE aBTOPCKask KOHIENIMs yueOHUKOB. B MeToimueckue nocoOus BKIIIOUEHO

IUIAHUPOBAHUE Kypca, METOJUYECKHE PEKOMEHJAIMM K TeMaM WM YpOKaM, a TakkKe MarTepuallsl,

HEOOXOUMBIE ISl OpraHU3aluy y4eOHO-UCCIIE0BATENbCKON U MPOEKTHOW nedrenbHocTH. 19 Benymas

pOJIb OTBEJIEHA CUCTEMHO-/IESITEIbHOCTHOMY II0JIX0/ly Ha OCHOBE IIPOOJIEMHOT0 00y4eHusl.

Hesn: M3yuenme xummm B 11 Kimacce Ha mnpoduiIbHOM ypOBHE

HalpaBJIeHO Ha JIOCTWXKEHHE CIEAYIOIIMX LeJel: OCBOeHHe CHCTeMbl 3HAHMI O (yHIaMEHTAJIbHBIX

3aKOHAX, TEOPUSX, (paKTaX XUMHM, HEOOXOJUMBIX JUIsl MOHWMaHUs HAyYHOW KapTHHBI MUPA; OBJAJEeHHE

YMeHHSIMHU: XapaKTepU30BaTh BELIECTBA, MaTepHabl U XUMUUYECKHE PEaKIUH; BBIIOIHATH JJAOOpaTOpHBIE

9KCIIEPUMEHTHI; MPOBOJUTH PACUEThl MO XUMHYECKUM (OpMysiaM M YpaBHEHMSIM; OCYLIECTBIIATH MOUCK

XUMHUYECKOH MH(OPMAIMM U OLIEHUBATh €€ JIOCTOBEPHOCTh; OPHEHTHUPOBATHCA M NMPUHUMATh pEIIEHUs B

NpOoOJIEMHBIX CHUTYyalusiX; Pa3BUTHe I103HABATEIbHBIX MHTEPECOB, HMHTEIUIEKTYalbHBIX M TBOPYECKUX

CHOCOOHOCTEM B TMpoliecce M3Y4YEeHUs XMMUYECKOH HayKd M €€ BKJIaJa B TEXHUYECKMH mporpecc

LUBWIN3ALUH; CIOXKHBIX M MPOTUBOPEUMBBIX IyTEH PA3BUTHS HUJEH, TEOPUH M KOHILENIMI COBPEMEHHOMN

XUMHUH; BOCIHTAHHE YO0€KICHHOCTH B TOM, YTO XHMMHS — MOIIHBIH HMHCTPYMEHT BO3JECHUCTBHUSA Ha

OKpPYKAIOIllYI0 Cpely, W UYyBCTBA OTBETCTBEHHOCTH 3a NPHUMEHEHHE IMOJIYYEHHBIX 3HAHUM U YMEHUMH;

NpUMeHeHHe MOJIyYeHHbIX 3HAHUH M yMeHui /1ys: 6e30macHoil paboThl ¢ BellecTBaMH B J1abopaTopuu,

OBITY M Ha IPOM3BOJCTBE; PELIECHUS MPAKTUYECKUX 3a7ad B IOBCEIHEBHOHN KHU3HU; MPERyNpexaACHUS

ABJICHUM, HAHOCSAIMX BpEX 3J0POBBI0 UEIOBEKA U OKPYXAIOUIEW Cpele; MPOBEAECHUS HCCIEN0BATEIbCKUX

paboT; CO3HATEIBHOTO BHIOOpA MPOQECCUH, CBA3AHHON C XUMHUECH.

3amaun:

1. ®opmupoBaHue y ydamluxcsi 3HAHUI OCHOB XHMHUYECKOM HayKH: BaKHEHIINX (DaKTOPOB, MOHSITHA,
XUMHUYECKMX 3aKOHOB W TEOPHUH, S3blKa HAyKH, JOCTYIMHBIX OOOOIIEHHII MHPOBO33PEHUECKOTO
XapakTepa.

2. YCBOEHHE y4alllUMHUCS BaKHEMIIMX 3HAHUHA 00 OCHOBHBIX NMOHATUSAX W 3aKOHAX XMMHUHU, XUMHUYECKON
CUMBOJIUKE.

3. Pa3Butrue ymeHuil HaOmogaTh W OOBSICHATH XMMHUYECKHE SIBJICHUS, NPOUCXOIAIIME B TPHUPOJE,
nabopaTopuH, B MOBCETHEBHON KU3HH.



10.

OBnageHue yJauMucs yMEHUSIMH TTPOU3BOIUTH pacyeThl HA OCHOBE XUMHUYECKUX (HOPMYJ BELIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINM;

@opMHUpPOBaHUE CHEUUAIBHBIX YMEHHUH: o0Opamarbcss € BEUIECTBAMH, BBINOJHATH HECIIOKHBIC
9KCIIEPUMEHTHI, COOIOAAs MpaBUiia TEXHUKH 0€30M1aCHOCTH; TPAMOTHO MPUMEHSATh XUMHUYECKHE 3HAHUS
B OOILIEHUH C MPUPOJION U B TOBCEAHEBHOM KU3HHU.

PackpblTue rymMaHUCTUYECKON HANpaBICHHOCTH XMMHH, €€ BO3PACTAIOIICH POJM B PELICHUH TJIaBHBIX
po0JieM, CTOSALIUX MIEPE]] YETOBEUECTBOM, U BKJIaJa B HAYUHYIO KApTUHY MUpA.

PazBuTte TUYHOCTH OOYyYarOIIMXCSA: HUX HWHTEIUICKTYyaJbHOE U HPABCTBEHHOE COBEPIICHCTBOBAHHE,
¢dopMHpOBaHKE Y HUX TYMaHUCTUYECKUX OTHOILIECHUH M SKOJIOTUYECKH LEIeco00pa3HOro MOBEACHUS B
OBITY U B IIPOLIECCE TPYIOBOM IEATEIBHOCTH.

pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB W WHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH ydamuxcs B IpoLecce
MPOBEJICHUS XUMHUECKOTO SKCIIEPUMEHTA CAaMOCTOSITENILHOTO MPUOOPETEHNST 3HAHUI B COOTBETCTBUU C
BO3HHUKAIOIIMMU JKU3HEHHBIMH TOTPEOHOCTAMHU;

Bocnuranue oTHOIIEHHS K XUMHUU KaK K OJTHOMY M3 (p)yHJaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS
¥ 3JIEMEHTY OO0IIEeYeNIOBEYECKON KYIbTYPHI;

[TpumeHeHre yJaluMucs MOJTY4YeHHbBIX 3HAaHUN U YMEHHH 171 0€3011acHOro MCMHOIb30BaHUS BEIIECTB U
MaTepuaioB B OBITY, CEJIbCKOM XO3SHCTBE M Ha IPOU3BOJCTBE, PEIICHUS IPAKTUYECKUX 3a7ad B
MIOBCEJHEBHOM JKW3HHU, NPEAYNPEXKICHUS SBICHUM, HAHOCIIIMX BpeI 3I0pPOBbIO YEJIOBEKa U
OKpY’KaroIen cpene (pa3zButue JKOJIOTUYECKON KYJIbTYpbI yUaluxcs).



Ne Haszpanue pasznena, Kon-Bo ConeprkaHue TEMBI TpeboBaHMs K YPOBHIO MOATOTOBKH YYAIITUXCS IO KAXKI0H TeMe
TEMBI 4acoB
Pazoen 1. Teopemuueckue ocrnogvl oduieii xumuu
1 OCHOBHBIE TOHATHSA 8 OcHoBHBIe TOHATHA. AToM. BemecTBo. | - poas xumuu 6 ecmecmeo3nanuu, €€ CBA3b C APYTUMH €CTECTBEHHBIMU
XIUMHAH ¥ 3aKOHBI [IpocTeie u cHOXHBIE BEIIeCTBAa. OJIEMEHT. | HayKaMH, 3HAYSHHE B KU3HHU OOIIECTBA,
xumun.  Teopus N3otomel. MaccoBoe umciao. 3akOH ABOTafpo. | - 8adcHeliuiue Xumuiueckue ROHAMUA: BEIIECTBO, XUMUUYECKUH 3JIEMEHT,
CTpOEHHS aToMa Monb. Monsipaslii 00beM. XUMHYecKash peaklus. | aTOM, MOJIEKYJia, Macca aToMa U MOJIEKYJIbl, HOH, PaAUKall, MOJb, MOJISIpHAs
Mogenu cTpoeHusi aroma. SIIpo W HYKIOHBI. | Macca, MOJISIPHBIN 00beM, aJUTOTPOIIHS, HYKIH/IbI U H30TOIIbI, aTOMHbIC S,p,d,
Dnextpon. Jyanusm snektpoHa. Kanroseie uncina. | f-opourany,
AtomHas opOutanb. PacnpezeneHue 3J€KTPOHOB | - OCHOGHbIE 3AKOHbL XUMUN: 3AKOH COXPAHEHHUS MacChl BEILIECTB,
mo opoOutamsaM. DJEKTpOHHas KOHQUTypauus | MepHOANYESCKUI 3aKOH, 3aKOH IMOCTOSTHCTBA COCTaBa, 3aKOH ABOTaJpo.
aToMOB. BamentHele 3nekTpoHB.. OCHOBHOE W | - OCHOB8HbBIE MeOpUU XUMUU: TEOPUS CTPOCHUS aToMa
BO30Y)KICHHOE coctossuue  atoMoB.S-P-d-f | - xapakmepuzoseams Spdf-smeMeHTHI MO UX MOIOKEHUIO B TEPUOTAUECKOM
aneMeHTHl. 3aKoHbI: 3aKOH coxpaHeHus Macchl, | cucteme [V, Mennaeneena,
3aKOH TIOCTOSTHCTBA COCTaBa, 3aKOH ABOTAIpO. | - 00bACHAMb:3ABUCIMOCTD CBOWCTB XHUMITIECKOTO 37IEMEHTA U 00pa30BaHHBIX UM
[Tepnonnueckuii 3aK0H. BEIIIECTB OT MOJIOKEHHS B TIeproandeckoit Tabmure /I1IM;
OcHoBHble Teopun. Teopusi cTpoeHHs aToma - | - Ocyujecmenamp CaMOCTOATEILHBIN MIOMCK XUMUYECKOW HHPOPMAIIH C
HayyHas OCHOBa W3y4YeHUS XUMHH. [IpHHIWTBI | HCIIOTB30BAaHUEM PA3IHYHBIX HCTOYHUKOB
3aIlOJTHEHUS JIEKTPOHAMH aTOMHBIX OpOHTAJIei. - Boinonnames XvMu4eckuil SKCIIEPUMEHT 110 PACIO3HABAHWIO BAKHEUIIIX
HCOPraHNYCCKUX BCHICCTB.
2 MeTonbl HayqHOTO 6 Metononorus. Meroa. HayuHoe TO3HaHWE U | - pOIb XUMUU 8 €CIECHBO3HAHUU, €€ CBSI3b C IPYTHMHU €CT€CTBEHHBIMU
MTO3HAHUS €ro YpOBHU. DMITUPUYECKUH YPOBEHb MO3HAHUS W | HAYKaMH, 3HAYCHUE B )KU3HH OOIIEeCTBa,

ero Meronsl (ombIT, wu3Mepenne) HayuHoe
onucanne. CTauy SMIUPUIECKOTO UCCIIETOBAHUSI.
TeopeTnueckuii ypoBeHb MO3HAHUS U €TI0 METOJIBI
(ommmcanme, 00BsCHEHHE, 0000mEeHne). Jlornyeckue
npueMbl U MeToabl. OOIeHay4HbIe MOIXOAbI B
XUMUM XUMHUYECKUN SKCIEPUMEHT. XUMUYECKUN

aHaJInu3 MW CHHTC3 BCIICCTB. HpOMBI].HJ'ICHHBIﬁ
OPrCHUHTES. KauecTBeHHBIC peaKkumn Ha
HCOPTaHNYCCKUEC BE€IOICCTBA " HMOHBI.
MOZ[CJ'II/IPOBaHI/IC XUMHUYCCKHUX 0OBEKTOB.

EcTtecTBeHHOHay4Has KapTHHa MHpa. XHUMHUYECKas
KapTHHA IPUPOABL.

- 6aJICHeUe XUmMuuecKue NOHAMUA: BEICCTBO, XUMUYECKHI SJIEMEHT,
aTOM, MOJIEKYJIa, MAcCa aTOMa U MOJICKYJIbI, NOH, PAIUKaJ, MOJIb, MOJISIPHAS
Macca, MOJIIPHBIN 00BeM, alTIOTPOITHSI, HYKJIU/IbI K H30TOIIBI, AaTOMHBIE S,P,d,
f-opouranm,

- OCHOGHbLE 3AKOHbL XUMUU.

3aKOH COXPAHEHMSI MacChl BEIIECTB, EPUOINICCKIN 3aK0H, 3aKOH
MOCTOSIHCTBA COCTaBA, 3aKOH ABOTraApo.

- OcHogHble meopuu Xumuu: TeOpus CTPOCHUS aToMa

- xapaxmepuzoeamp SPdf-jeMeHTHI 10 UX MTOIOKEHUIO B TEPUOTUUECKON
cucteme /1,1, Mennencena,

- Ocyuwecmeiames CaMOCTOSTEIHHBIN TIOUCK XUMUYECKON MH(POPMAIIUU C
HCTIOTH30BAHUEM PA3THMYHBIX HCTOYHHKOB

- Buinoanames XUMUYECKUN SKCIEPUMEHT MO PACHO3HABAHUIO BaXKHEUIINX
HEOPraHUYeCKUX BEUIECTB.

Xumuueckan cmamuxa ( yuenue o seujecmee)




CrtpoeHue BemiecTBa

Xumundeckas cBsi3b U ee Buabl. KoBanentHas
CBSI3b, €€ PA3HOBUIHOCTH U MEXaHU3MBbI
00pazoBaHus. DIEKTPOOTPHIIATEIIBHOCTb.
BanentHocts. Ctenienb okucnenus. [ ubpuanzanms
aTOMHBIX opouTaineii. [IpocTpaHcTBeHHOE CTpOCHUE
Mounekyl. [TonapHocTs Monekyn. MoHHas CBS3b.
Mertannuueckas cBs3b. Bonoponnas cB43b.
Medscmonexynsiproe 63aumooeticmeue. Bemectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHHUSI.
AMOp(QHOE U KPUCTATUINIECKOE CTPOCHHUE
BenlecTBa. Kpucramindyeckue pemeTky 1 ee THIIHI.
KomrutekcHple coeTMHEHNS: CTPOCHNE,
HOMEHKJIaTypa, CBOHCTBA, IPAKTHYECKOE
3HaueHue. [[puunHBl MHOT0OOpa3usl BEUIECTB:
M30MEpPHUS, TOMOJIOTHS, AJUTOTPOIIHS, H30TOIHS,
U30MOPPUIM U ROAUMOPPUIM.

- 8aricHellue XumuiecKkue NOHAmMUA: XUMUIecKast CBA3b,
3JIEKTPOOTPULATEIBHOCTh, BaJICHTHOCTD, CTEIIEHb OKUCIICHNUS], THOpU N3N
opburaneii, aromusie S,p,d, f-opouraimu,

MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, BELIECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJIAPHOTO CTPOEHNUS, KOMIUIEKCHBIE COCIUHEHMSI, YTIIEPOIHbIHA
cKeneT, QyHKIHOHAIbHAS IPYIIa, TOMOJIOTHS, CTPYKTYpHas U
MIPOCTPAHCTBEHHAs] U30MEpUs
- Ocnosnble xumuyecKue meopuu: TEOPUIO XUMHUIECKOH CBSI3U, TEOPHUIO
CTPOEHUSI OPIraHUYECKUX COEANHEHUN
- onpedenams TUI XUMUYECKOH CBSI3U, BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB, 3apsi/i HOHA, IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
THUI KPUCTAIIMYECKON PEILIEeTKH, H30MEPbl U TOMOJIOTH.

- O6vacHambs TPUPOIY U CTIIOCOOBI 00pPa30BAHUS XUMUYECKOU CBS3H.

- Xapakmepu3oeams CTPOEHUE U CBOMCTBA OPTaHUYECKUX COCTMHEHUM.

- Boinonnams xumuueckuit 3kcnepumenm
- Ocywecmenams CaMOCTOSITENTFHBIN TIONCK XUMUYECKON HH(POPMAITIH C
HCIOJIb30BaHUEM PA3IUYHBIX HCTOUHUKOB

Bemecrsa u ux

Cucrema. ®asza. CucremMa roMoreHHas u

- eauicHellwiue Xumuyeckue NOHAMUA: AUCTICPCHBIC CUCTCMbI, UCTHUHHBIC

CUCTEMBI reTeporeHHasl. XuMHIECKOe COeTMHEHHE. pPacTBOPBHL,
NunuBunyansHoe BemecTBo. UncThIe BemecTBa U - OcHO6Hble XuMuyecKue meopuu: TEOPUIO XUMIUIECKON CBS3H.
cMmecH. JIucrepcHOCTh U KOJIJIOUTHBIE CUCTEMBI. - LPOBOOUMD PACUCTHI IO XUMHYECCKUM (HOpMYJIaM
JInounpabe 1 MMOGOOHBIE TUCTIEpPHBIE CHCTEMBI.
Wctunneie pactBopsl. PacTBopuTens u -Botnoaname xumuyueckuii IKCHEPUMEHM RO TIOTyYESHUIO KOHKPETHBIX
pacTBOopeHHOE BemecTBo. [lokasarenu BEIIIECTB
pPacTBOPUMOCTH BelecTBa. PacTBopeHme Kak - Ocyuwecmenamp cCaMOCTOSITENILHBIN MONCK XMMUYECKOW HH(POpMAIHH C
(hM3UKO-XUMUYECKH TTpotiecc. TeTuoBbIe BICHUS | UCTIOIb30BAaHUEM PAa3IMYHBIX HCTOYHUKOB
mpu pactBopeHHr. CriocoObl BRIPAKEHUS
KOHIIEHTPAIIMH PaCTBOPOB: MAcCOBAsI OIS
PaCTBOPEHHOTO BEIIECTBA, MOJIIPHAS H MOJIAIbHAS
KOHIEHTpaIri. MUKpOMUP 1 MaKPOMUD.
BryTpumonexynsapHbie 1 MEXMOJIEKYISPHBIE
CBSI3U. YPOBHH OpTaHU3AINH BEIIECTB:
cy0aTOMHBIH, aTOMHBIH, MOJIEKYJISIPHBIH,
MaKpOMOJIEKYJIsIpHBIA. CrcTemMa 3HaHUHN O
BEIIECTBE.
Pazoen 2. Xumuueckasn ounamuxa ( Yuenue o xumuueckux peakyusax)
OcHOBBI TermoBbie A3 PeKxThl peakiuu. TepMOXUMUUECKUE | -6adCHeHMUe XUumuueckue HOHAMUA TEIUIOBOM  3PQeKT peakiuu,
XUMHYECKOU ypaBHEHUs. BHyTpeHHAA sHEpTHsl. DHTANBINA, SHTAJBINUS, TEIJIoTa 00pa3oBaHMWs, PHTPOIHNS, OCHOBHBIE THIIBI PEAKIHHA B
TEPMOIMHAMHUKHI sHTponus. CmaHOapmHAs MOAAPHASL IHMPONUSL. OpPTaHUYECKOW M HEOPTaHMYECKON XUMUH

Onepeus ['ubbca. Snmanvnutinsiti U SHMPONULHBIL

gaxmopwi. Tepmodunamuueckas 8eposmHoCb.

- OCHOGHble 3aKonbl: 3aKoH ['ecca,
- onpedensams TUINBl PEAKUUN B HEOPraHUYECKOM U OpraHu4YeCKON XUMUHU.




IIpozno3zuposanue Hanpasnenuii peaxyuu.
Cucmema snanuii 0 xumuueckou peaxyuu. 3aKoH
I'ecca, ero ciaencTBus U MPAKTHYECKOE 3HAYCHHE.
IIepBblil U BTOPOU 3aKOHBI TEPMOJUHAMUKH.
OHepreTudecKue 3aKOHOMEPHOCTH MIPOTEKAHUS
peaKIuid.

-Botnoaname xumuyeckuii IKcnepumeHm 10 MOTyYSHUIO KOHKPETHBIX
BEIIECTB

- Ocywecmenams CaMOCTOSITETTFHBINA TIONCK XUMUYECKON HH(POPMAITIH C
HCIIOJIb30BAaHUEM Pa3IMYHBIX HCTOUHUKOB

- BPO6OOUmM B PACUETHI TI0 XUMUIECKIM (pOpMyIIaM U YpaBHEHUSIM PEaKIIHA
Hcnonb3oBaTh npHoOpeTeHHbIe 3HAHUS W YMEHHS B MNPaKTHYECKOMH
eI TeJJbHOCTH M MIOBCETHEBHOM JKU3HI

Kunetuueckue 7 CkopocTh XUMHUYECKON pEaKUUU.. | - 6arcHenuiue Xumuyeckue nOHAmUA:  CKOPOCTh XUMUYECKUX PEAKIIUH,
TIOHATHA U AKTHBHAPOBAaHHBIM KOMIUIEKC. DHEPTHS aKTUBAIlMU. | MEXaHW3M pEaKIH{, KaTalmus, XIMHYECKOEe paBHOBECHE, KOHCTaHTa
3aKOHOMEPHOCTH @axTophl, BIHUAIOIIAE HA CKOPOCTh PEAKIUH. | pABHOBECHS;
MIPOTEKaHMS Koncranra ckopoctu. Karanus um KaTanus3atopsl. | - 0CHO8HbIE 3aKOHb: 33aKOH EHCTBYIOIMX MAacC B KHHETHKE U
XUMHYECKAX T'omocennviii u 2emepoceHHblll Kamanu3. | TePMOIMHAMUKE;
peakuunit Uneubumopwi.  I[Ipomomopwl.  Kamanumuueckue | - 0CHO6Hble meopuu Xumuy: XUMHYECKYIO KHHETHKY i XUMHYECKYIO
A00L. DepmenmamusHble Kamanuzamopul. | TEPMOJUHAMUKY.
XHUMHYECKOe  paBHOBECHE. Obpatumble  u | - Onpedenamp HaNPaBICHUE CMEUICHUS PAaBHOBECHS MOJ] BIUSHUEM
HeoOpaTuMeble PEaKIHm. PaBHOBecHBIE | pa3nmUYHBIX (HaKTOPOB,
KOHLCHTpAaIWu. Koncranra XAMHYECKOTO | - O0bACHAMb 3aBUCHMOCTH CKOpPOCTH XUMHYECKOMN pCaKnnun OT Pa3IMIHbIX
paBHOBecusa. DakTopbl, cMelIawIe paBHOBecHE. | (HaKTOPOB
[puanun Jle- Hlatemse. 3akoH HAeHCTBYOmMUX | - Ocyujecmenams CaMOCTOSTENHHBINA TOUCK XUMIUECKOW HH(OPMAITUH C
Macc. [Ipocmoie u cnodiCcHblE pearkyui. HCTIONTb30BAaHUEM PA3IMYHBIX HCTOYHUKOB
-Botnonname xumuueckuil IKcnepumenm
- HPOBOOUmM b PACUETHI TI0 XUMUIECKUM (POpMyIIaM U YPaBHEHUSIM PEaKITHi
PactBopbI 12 Teopust 3MeKTPOIUTUIECKOI TUCCOTIUAITIH. ajcHellue XumMuuecKue HOHAMUA: DIEKTPOIUTHYECKAs UCCOIUAIHS,
3JIEKTPOJIUTOB. Ilpomonumuueckas meopus KUCIOMHO-OCHOBHO20 | KUCIOTHO-OCHOBHBIE PEAaKIMU B BOJAHBIX PacTBOPAxX, THAPOJIN3, OKUCICHUE U
Peakuuu B s3aumodeticmeust bpencmeoa-Jloypu. BOCCTAHOBJICHHUE, IJIEKTPOIIU3
pacTBopax OneKTpOoNUTEL. AHHUOHBI U KaTHOHBL. CHJIBHBIE U OCHOGHblE Meopuu XUmMuu: 31EKTPOIUTHUECKON TUCCOLUALINN, KUCIOT U
ANEKTPOIUTOB CJTa0bIe DIIEKTPOIUTHI. DIEKTPOIUTHYECKAS OCHOBAaHHM, XUMUYECKYIO0 KUHETUKY U XUMHUYECKYIO TEPMOJIUHAMUKY.

nucconuaima. CreneHs gucconuanmu. Koncmauma
OJuccoyuayuu. Peakuimm MOHHOTO OOMEHa.
KucnoTHO-0CHOBHBIE B3aMOCHCTBYS B
pactBopax. Inexmpogun. Hykreogun. Peaxuus
Helrpamuzanmu. [Ipomoaumer. [lpomorumuyecxue
peaxyuu. AmdoTtepHOCTh. IOHHOE TpOU3BeIeHUE
BOZIbl. BoIOpOoHbI MOKa3aTenb pacTBopa.
WNHpukatopsl. ' naponan3 opraHu4ecKkux U
Heoprannyeckux coequHenuii. OBP. Oowue
3axonomeprocmu npomexarusi OBP 6 600HbIX
pacmeopax. Psao cmanoapmmuvix 51ekmpoonvix
nomenyuanos. Ilpocnosuposanue nanpasnenuti
OBP Metoap! 31EKTPOHHOTO U 21€KMPOHHO-
uonHo2o Oananca. XMMHUUECKHEe UCTOYHUKH TOKA,

onpeodenams XapakTep cpelibl B BOJAHBIX PACTBOPAX, OKUCIIUTEND,
BOCCTaHOBUTEIIb, THITHI PEAKI[Uil B HEOPTaHMUYECKOW U OPraHUIeCKOH XUMUH.
Buvinonname xumuueckuit IKcnepumenm




raJbBaHUYCCKHUE DJICMEHTHI U aKKYMYJISITOPHI.
3JEeKTpOH3 PacTBOPOB M paciuiaBoB. Kopposus
METAJUIOB U CIIOCOOBI 3allIUTHI OT Hee.

Pazoen 3. 0630p xumuueckux 3j1emeHmos U UX cOeOUHEHUNl HA OCHO8e NePUOOUYECKONl CUCHEMbl

Hewmertanis! 1 ux
XapaKTEPHUCTHKA

14

Bonopon. Ctpoenue atoma. M3o0monst 6000pooa.
CoenuHeHUs BOAOPOIA C METAITIaMH U
HEMEeTalIaMH, XapaKTEPUCTHUKA UX CBOUCTB. Boja:
CTpOCHHUE MOJIEKYJIBI U CBOHCTBA. [lepokcna
Bopopoxa.llonyuenue 6odopoda 6 nabopamopuu u
NPOMBIUTIEHHOCIU.

I'anorennl. OOmas xapakTepUCTHKA TaJOT€HOB-
XHUMYECKHUX JJIEMEHTOB, MPOCTHIX BEIIECTB U UX
coeANHEHUH. XMMHUUYECKHE CBOUCTBA U cHOCOObI
noJy4eHus TajJoreHoB. ['aoreHoBo10poIbI.
lNanorenunpl. Kuciaopoacoaepxaiiue coeAMHEHUS
xJnopa. buonoeuueckas pons 2anozenos

JuaeMeHTsl 6a rpynnbl. Kucjopon: ctpoeHue
aToma, (U3NYECKUe U XUMHUYECKHIE CBOWCTBA,
nojry4eHue u npumenenue. O30H: cTpoeHue
MOJIEKYJIbI, CBOUCTBA, npumenenue. OKCUIbl U
nepokcusl. Cepa: CTpoeHHE aToMa, aNIOTPOIIHBIE
Moaudukanuu, ceorictea. CepoBOI0PO/I.
Cynbdunel. Oxcunsl cepsl. CepHasi M cepHHUCTast
KHMCJIOTA U UX COJIU. 11X OCHOBHBIE CBOMCTBA U
00JIacTH IPUMEHEHHUS.

O0mas XxapakTepUCTHKA 3JIEMEHTOB SA
rpynmsl.

A3ot. CTpoeHue MOJIeKyJ, cBoiicTBa. HuTpumsl,
aMMHaK: CTPOCHHUE MOJIEKYIbI, (PU3NYECKUE U
XMMUYECKHE CBOICTBA, 00JaCTH IPUMEHEHHUS U
nonryuenue. Conu ammonus. KauectBenHas
peakius Ha noH aMMOHHMs. OKCHJIBI a30Ta.
A3zoTHCTas 1 a30THAsI KUCIIOTA U UX COJIH:
(u3nUecKre 1 XUMHUUECKME CBOUCTBA, CIIOCOOBI
rosty4eHus U npuMeHenue. Mocgop: auiorponus.
Baxuelinue BogopoaHbIe U KUCIOPOIHBIE
coequHenus ocdopa: pochun, okcuast Gocopa,
¢dochopHbIe KHCIOTH, OpTodhochaThl: CBONCTRA,
CHOCOOBI MOJTyYeHHsT W 00JIaCTH MPUMEHEHUS
OO0mas xapakTepucTHka 4A rpynmnsl.
CpaBHHUTENBHAS XapaKTEPUCTHUKA P-IEMEHTOB 4

Kaaccugukayuio u HOMeHKAamypy HeOpTraHUYECKUX COCTUHEHU;
eeujecmea u Mamepuasl , WIHPOKO UCHOJIb3yemble 8 npaKkmuke: Tpadur,
KBapIl, CTEKIIO, IEMEHT, MUHEPAIbHbBIE YI0OpEHNs, MUHEPaJIbHBIE KUCIIOTHI,
aMMHaK

Ha3vigamb N3yUYCHHBIE BEUIECTBA 10 TPUBUAIBLHOIN» U MEXAYHAPOIHOM
HOMEHKJIaType;

xapaxkmepuszoeams SPAf-371eMeHTHI 10 WX MOJIOKEHUIO B TEPUOTUUECKON
cucteme JI,1I,MeHaeneeBa, o01re XUMAYECKHE CBOMCTBA HEMETAILIOB,
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIUHEHUM,

00BACHAMb: 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX DIIEMEHTOB U
00pa30BaHHBIX UM BEILECTB OT MOJIOXKECHHS B iepuoandeckoii cuctreme 1M,
3aBUCUMOCTb CBOMCTB HEOPraHWYECKUX BEIIECTB OT MX COCTaBa U CTPOCHUS
GbINOIHAMY XUMUYECKUIl IKCHEpUMeHm TIO0 PACIO3HABAHUIO BAXKHEUIIUX
HEOPTaHUYECKUX BEIICCTB, MOTYUYCHUIO KOHKPETHBIX BEIIECTB, OTHOCSIITUXCS
K U3yYEHHBIM KJ1accaM COCAUHEHUI.

ocyuiecmeiambs CaMOCTOSITENBHBIM TONCK XHMWUYeCKOi wH]opMaruu ¢
HCITOJIb30BAHUEM PA3ITUYHBIX HCTOYHUKOB




rpymnmsl 1 popM UX coenuHEeHUH. Yraepoa.
Annomponusie moouguxayuu: spagum, aimas,
noaukymyiiet, gyinepen.duszndeckue n
XMMUYecKre cBoiicTBa yriepoaa. OKCHIbI
yriepoja: CTpOCHUE MOJICKYJ U CBOMCTBA.
VYronbHasg kuciorta u ee coiau. Kpemuuii.
Annomponnvie moouguxayuu . Puzndeckue u
XUMHU4eckue cBoiictBa . CunaH. OKCua KpeMHus,
KPEMHHUEBBIC KUCIOTBI, CHJIMKATHL. [Ipou3800cmeo
cmexa.

9 Meraiuibl U ux OO0mas XxapakTepUCTHKA MeTAIOB 1A rpynnel. | Kiaccugukayuio u HomeHKaamypy HEOPraHUIECKUX COETNHEHUN;
COEIMHEHHS [I{enouHbIe METAILIBI M UX COETUHEHUS( eeuyecmea u Mamepuasibl, WIUPOKO UCHOIb3YeMble 8 NPAKMUKe: OCHOBHBIC
MEPOKCHUIBI M HAATIEPOKCHIBI): CTPOCHHE, METaJUIbI U CIIJIaBbl, LIETI0YH
OCHOBHBIE CBOWCTBA, 00JIACTH IPUMECHEHUS U Ha3vleamb N3yYSHHBIE BEIECTBA 110 «TPUBHUATIBHON» U MEXTyHapOTHON
MOJTyYeHHeE. HOMEHKJIaTYpE;
Oo6mas xapakrepuctuka 2A rp. lllenouno- xapaxmepuszosamp SPAf-31eMEHTHI 10 UX TTOJOKEHHUIO B IIEPUOMUECKOM
3EMEJIBHBIC METAJUIBI M UX BOKHEUIIINE cucteme JI,1I,MeHnaeneeBa, o0IIre XUMHYECKHIE CBOMCTBA METAILIIOB,
COCAMHEHHMS, JKECTKOCTh BOJBI M CIIOCOOBI ee OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX COCTUHEHUH,
yCTpaHEHHUs. 00bACHAMY: 3aBUCUMOCTb CBOMCTB XMMUYECKUX JIEMEHTOB U
Kpatkas xapakTepuctuka 3A rp. AmoMuHuN 1 | 00pa30BaHHBIX UM BEIIECTB OT MOJOXEHHS B Tiepuoandeckoi cucreme 1M,
€ro COCAUHCHN . AM(l)OTCpHOCTI) OKCHJa U 3aBUCHUMOCTEL CBOMCTB HCOPraHnM4€CKUX BCUICCTB OT HUX COCTaBa U CTPOCHUA
rUIpoKcUna. Amomunomepmus. Ionyuenue u GLINONHAMD XUMUYECKUN IKCHEPUMEHm TIO PACIO3HABAHUIO Ba)KHEHUIIMX
npuUMeHeHue amoMUHUA. HEOPraHMYECKUX BEIECTB, MOJYYECHHIO KOHKPETHBIX BEIIECTB, OTHOCSIIUXCS
Kese30 kak npencraBurtesib d-3JIEeMEHTOB. K M3y4YeHHBIM KJIaccaM COETUHEHUH.
Annotponus xeneza. OCHOBHBIE COETUHEHUS ocyuecmenamey CaMOCTOSITEIBHBI TIOUCK XUMHYECKOW WHQOpPMAIMU C
xenesa (+2 +3). KauecTBeHHbIE peakuu Ha HCHOJIb30BAHUEM Pa3IMYHBIX HCTOUHUKOB
KaTHOHBI JKeJe3a.
KpaTtkas xapaktepucruka d-3JieMeHTOB (Me/H,
cepebpa, IIMHKA, XpoMa, MapraHiia, >kejnesa,
pmymu)
10 O0600muIeHNe 3HAHUH CpaBHHUTENbHAS XapaKTePUCTHKA METAIIJIOB U Knaccugukayuio u HOMeHKIamypy HeOpraHNIeCKUX COSIMHEHNH;

O METaJliax u
HEMCTAaJllIax

HEMETAJUIOB U UX coeauHeHuid. OKCUIbI,
TUAPOKCUJIBI U COJIM: OCHOBHBIE CBOMCTBA U
cnocoObI morydeHusi. CpaBHUTEbHAS
XapaKTepUCTUKa CBOMCTB OKCHUJIOB U THJPOKCH]IOB
HEMETAIUIOB U MeTauioB. Knaccudukarus u
T€HETHYECKas CBSI3b HEOPraHWYECKUX BELIECTB.
Pacnpocmpanenue xumuueckux snemenmos 6
npupooe, poib HeKOMOPbIX INEMEHMO8 8
PACMUMENbHOM U HCUBOMHOM MUpe.

eeuyecmea u Mamepuaivl, WUPOKO UCHOJIb3yeMble 8 NPAKMUKe: OCHOBHbBIE
METAJLIBI U CILIABBL, TPaguT, KBapIl, CTEKJIO, IIEMEHT, MUHEPAJLHBIC
ynoOpeHus, MUHEPATbHBIE KUCIOTHI, IIEI0YH, aMMHAK.

Ha3bl6amb N3yUEHHBIE BEUIECTBA M0 «TPUBUAIIBHOW» U MEXKIYHAPOIHOU
HOMEHKJIIaType;
xapaxkmepuzoeamsp SPAf-371eMEHTHI 0 UX MOJOKECHHUIO B IEPUOTUUCCKON
cucreme JI,1,Menpeneena, o0mmpe XUMHUYECKHE CBOMCTBA HEMETAILIIOB,
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COETMHEHU,

00bACHAMb: 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX DIIEMEHTOB U
00pa30BaHHBIX UM BEIIECTB OT MOJIOKEHUS B Teproandeckoit cucreme UM,




3aBUCHMOCTb CBOMCTB HEOPraHMYECKUX BEIECTB OT MX COCTaBa M CTPOCHUS
GLINOHAMD XUMUYECKUIl IKCHEPUMEHm TIO PACIIO3HABAHWIO BAXKHEUIIHX
HEOPTraHMYECKUX BEIECTB, MOTYUYCHHIO KOHKPETHBIX BEIIECTB, OTHOCSIIUXCS
K U3YYCHHBIM KJIACCaM COCINHCHUIA.

ocywiecmensams CaMOCTOSITCIBHBIA TIOUCK XMUMUYECKOW uWH(popMarmu ¢
HCTIOIb30BaHUEM Pa3IMYHBIX UCTOUHUKOB.

Hcnonb3oBaTe npuHOOpeTeHHbIE 3HAHWUS M YMEHHSI B NPaKTHYECKOW
JAeSITeJIbHOCTH M TIOBCETHEBHOM KH3HU

JUTS:

- OOBSCHEHUS] XUMHUYECCKUX SBICHUH, POUCXO/SIIUX B IPUPOJE, ObITY M Ha
MIPOM3BOJICTBE;

- OIpeJeNicHHsI BO3MOXKHOCTH NMPOTCKAHHS XWMHUYECKHX MPEBpalICHUN B
Pa3IMYHBIX YCIOBHSX M OIIEHKH WX MOCICICTBUN;

- DKOJIOTHYECKH IPaMOTHOTO MOBEICHHS B OKPYKAIOIIEH cpene;

- OLCHKU BJMSHHUS XUMHYECKOTO 3arpsA3HEHHS OKPYXKAIoUmeW cpelnbl Ha
OpraHu3M YelIOBEKa U JIPYTUe KUBBIC OPTaHNU3MBI;

- 0Oe3omacHOro oOpalieHUs ¢ TOPIOYHUMHM M TOKCHYHBIMH BELICCTBAMH,
71a00paTOpHBIM 00OPY/IOBAHUEM B JIAOOPATOPHH, OBITY M Ha TIPOU3BOJICTBE;

- pacro3HaBaHMs U UICHTU(UKAIMH BOKHEHIITNX BEIECTB U MATEPHAIIOB;

- KpHUTUYECKOH OIIGHKM JOCTOBEPHOCTH XUMHYECKOW HH(OpMalLnHy,
HOCTYNAIOIIEH U3 pa3HbIX HCTOYHUKOB

11 Knaccudukauus u Heoprannueckue BemecTa, OpraHuyecKue eaxicheiimue xumuieckue nonamusn: OCHOBHBIC TUIIBI PEAKIUN B
B3aUMOCBSI3b BEIIECTBA, UX Knaccudukanus . B3anMocBA3p M | HEOPTaHMUECKON M OPraHUUECKONW XUMHUH, MHIYKTUBHBIN U ME30MEPHBII
HEOPTraHUYECKUX U 000011IeHIE 3HAHUH O HEOPTaHUYECKHUX U 3¢ deKThl, MEKTPOPHIT U HYKICODHII.
OpraHUYECKUX opraHnyeckux peakuusx. Cmpoenue, Ha3vleamb V3YHYECHHBIE BEIIECTBA MO Pa3HBIM HOMEHKJIATypaM
BEILECTB 9NEeMEHMAPHBII COCMAB U 83AUMOCEA3U 00BLEKMO8 | 00BACHAMbB: 3aBUCUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB U
HCUBOUL U HENCUBOU NPUPOObI. DIIEMEHTHI- 00pa30BaHHBIX UM BEILECTB OT MOJIOKEHUs B epuoguueckoit cucreme UM,
OpraHOT'eHbI U MX OMOJOrHYecKrue QYHKIHH. 3aBHUCHMOCTH CBOMCTB HEOPTaHWYECKHX BEIIECTB OT MX COCTaBa M CTPOEHMUS,
KpyroBopoTs! 371eMEHTOB B IPUPO/IE. PEaKIHOHHYI0 CIIOCOOHOCTh OPraHWYECKHX COCOUHEHHH OT CTPOEHHs HX
Heoprannueckue u opraHn4eckue coeTuHEHUs MOJIEKYJI, XapaKTep B3aUMHOT'O BIIMSIHUS.
JKUBOM KIJIETKH (BOAA, MUHEpAIbHBIE COJIH, GbINONIHAMY XUMUYECKUIl IKCnepUMenm TO PACIO3HABAHUIO BaXHEMIIHX
JUTHIBI, OETTKH, YTIIeBOABI, aMUHOKHUCIIOTEHI, HEOPTaHWYECKUX BEIIECTB, MOIyUYEHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIMXCS
¢depmentsr). OOMEH BEUIECTB M HEPTUH B KUBOH | K M3yYEHHBIM KJIaccaM COCAMHEHHH.
KIIETKE. DleMeHmoopeanHuieckue COeOUHeHUs U UX | OCyuiecmeiams CaMOCTOSTENIbHBIA TOUCK XUMHYECKOW WH(pOpManuu ¢
POJb 8 JICU3HU HeN0BeKa. WCTIOJIb30BAaHUEM Pa3IMYHBIX HCTOYHHUKOB.
Hcnonvzosams npuobpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU
OesAmeIbHOCIMU U NOBCEOHEBHOI HCU3HU, TIOHUMATH TJ100aJIbHBIE TIPOOIEMEI,
CTOSIIIIME TIEPE] YEIOBEUECTBOM
12 XUMHS U )KU3HBb buorenssle anemenTsl. buonoruuecku aktuBHble | Mcmosb3oBaTh NpuoOpeTeHHbIe 3HAHMS W YMEHHSI B NPaKTHYeCKOit

BeliecTBa ((pepMEeHThI, BATAMUHBI, TOPMOHBI).
XUMHUUECKHE POIIECCH B JXUBBIX OPraHU3Max

JesITeJJbHOCTH H IMOBCETHEBHOM KU3HU
PRI




(nporonutnyeckue peakuu, OBP, peakiun
KOMITIIEKCO00pa3oBaHus). XUMUS U 30POBLE.
AHanpreTuKu, AHTUTHCTAMUHHEIE TIPETapaThl.
AHTUOMOTHKY. AHECTE3UPYIOIINE TIPETIapaThI.
Hawnbonee obmpe mpaBmira MpuMeHEHUS
nekapcTB. CpencTBa OBITOBOM XUMHUH. Moromye 1
yucTsIue cpeacTaa. [Ipasuia Ge3omacHoi
paboThI co cpeacTBaMH OBITOBOW XUMUH. Xumus
Ha oaunHom yyacmke. MunepanvHble y0obpeHus.
Hecmuyuowl. Ilpasuna ux ucnoavzosanus. Xumus
cpeocms cueuenvl U KOCMemuKuy.

- OOBSCHEHUS! XUMUYECKUX SBJICHHI, IPOUCXOIANINX B MPHUPOJIE, OBITY U Ha
MIPOU3BO/ICTBE;

- OIpeJeNicHNs] BO3MOXKHOCTH TMPOTEKAHHUS XWMHUYECKHX MPEBpalICHUN B
Pa3IUYHBIX YCIOBUSAX M OIICHKH UX MOCIIEACTBHIA;

- DKOJIOTHYECKH IPaMOTHOTO MOBEJICHHS B OKPYKAIOIIEH cpee;

- OILCHKU BJMSHUS XWMHYECKOTO 3arps3HEHHS OKpYKalolmlel cpelnbl Ha
OpTaHM3M YEJIOBEKA U JIPYTHE KUBBIE OPTaHU3MBI,

- Oe3omacHOro oOpalieHUss C TOPIOYHUMH M TOKCHYHBIMU BEIICCTBAMH,
nabopaTOpHEIM 00OPYIOBAaHHUEM B JIAOOpaTOpHH, OBITY M Ha TIPOU3BOJICTBE;

- pacro3HaBaHus ¥ UICHTH(DHUKAIIMK BaXKHEHIITUX BEIICCTB U MaTCPUAJIOB;

- KPUTHUYECKOH OLIEHKU JOCTOBEPHOCTH XUMHYECKOHN HH(OpMaInHy,
MOCTYTAIOIICH U3 Pa3HbIX HCTOYHUKOB

Texnonozusn ROJIYy4YeHUs HeOpZaAHuU4YeCKUxX U opcanuviecKux eeuiecme. OCHOBbL XUMUUECKOU IKONOZUU.

13 | TexHomorudeckue 6 Xummaeckast TexHosorus. [IpuHunst POb XUMUU 8 €CIECHE03HAHUU, €€ CBS3b C IPYTUMU HayKaMH, 3HAUCHHE B
OCHOBBI TTOJTYYCHHUSI OpraHU3alii COBPEMEHHOTO MPOU3BOACTBA. JKU3HU COBPEMEHHOTO O0IIECTBA
BEIIECTB U XuMu4ecKkoe chipbe. MeTamnaecKie pyabl. 00bACHAMb IPUHITUTIHI XUMAYECKOTO TTPOU3BOJICTBA,
MaTepHasoB. O6mue crmocoOb! TOTYUYSHHSI METAIIJIOB. Hcnonv3oeams npuodpemenHvle 3HAHUA U YMEHUA 6 HPAKMUUECKOU
Meramnyprus, METaJLTypru4eCKUe MPOIECCHI. OdesmenbHocmu i1 OOBSICHCHUS XUMHUYCCKUX SIBJICHHM, MPOUCXOAIINX B
XuMH4YeCcKast TEXHOJIOTHsI CHHTE3a aMMHaKa. pupoe, OBITY U Ha TPOU3BOJICTBE, YIKOJIOTHIECKH TPAMOTHOTO TTOBE/ICHUS B
Hoeguvle sewjecmsa u mamepuanwvl OC
14 | DKooru4ecKue 3 DKOJIOrHUeCcKre IPoOIeMbl XUMUYECKIX POb XUMUU 8 €CIECHE03HAHUU, €€ CBS3b C IPYTUMU HayKaMH, 3HAUCHHE B
MPOOJIEMbI XUMHH IIOM3BOJICTB. JKU3HU COBPEMEHHOTO O0IIECTBA
Ucrounuku u Buasl 3arpszaenuit OC. . 00bACHAM b TPUHIUIBI XUMUYECKOTO MPOU3BOCTBA,
XUMUKO-IKOJIOTHYECKUE TPOOITIEMBI OXpaHbI Hcnonv3oeams npuodpemenHvle 3HAHUA U YMEHUA 6 HPAKMUUECKOU
atMocepsl, crpatochepsl, ruapochepsl, OdesmenbHocmu i OOBSICHCHUS XUMHUYECKUX SIBJICHHM, MPOUCXOJAIINX B
mutochepsl. [lapaukossiit apdexT. Cmor. pupojie, OBITY U Ha TPOU3BOJICTBE, SIKOJIOTUIECKH TPAMOTHOTO TTOBE/IEHUS B
Kucnotusie noxau. Pazpyiienne 030HOBOTO OoC
cinos. Ctouasie BOABL. 3aXOPOHEHUE OTXO/IOB.
Oronoeuneckuti moHumopune. IxonrosudeckKue
npobeMsl U 300p08be Hel08eKd.
3axnwuenue. Xumuueckoe 00pazosanue ce200Hns
15 XuMHu4eckoe 2 Hudopmarius, 00pa3oBaHUE U KyJIbTypa Kak POb XUMUU 8 €CIECHB03HAHUU, €€ CBS3b C IPYTUMU HAyKaMH, 3HAUCHHE B
o0Opa3oBaHUe KaK 00111eYeI0BEYECKHUE LIEHHOCTH. VICTOUHHKN JKU3HHU COBPEMEHHOTO 00IIIeCTBa
oO1eueoBeuecKas XuUMH4YeCcKoi nHpopmaruu. KommnbroTepHbie 00bACHAMb NPUHIUIIBI XUMUYECKOTO TTPOU3BOJICTBA,
LIEHHOCTh porpaMMbl 0a3bl JaHHBIX. IHTEpHET Kak

WCTOYHUK MH(POPMAIIHH.

Hcnonv3oeams npuodpemenHvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU
OdessmenbHoCmu s O0BbCHEHHUSI XUMHUCSCKUX SIBIICHUH, TPOUCXOISIIUX B

npuponae, 6BITy 1 Ha IPOU3BOACTBE, SKOJIOTMYCCKU I'PAMOTHOT'O ITOBCJACHUS B
oC




Conep:kanue TeM y4eOHOro Kypca

Ne Pazgen (rmaBa, Momyiib) KoanyecTBo 4acoB B Tom uncie
n/n o mporpamMme o padoueii NPaKT. | KOHTP.
H.E. Ky3nenoBoii nporpamMmme padoTbl | padoThI
0a3za/mpoduib
Pasmen 1. Crpoenue BemiecTsa. 12/21 10/24
Bemecrsa 1 UX cuCTEMBI
1. | OcHoOBHbBIE MOHATHS, 3AKOHBI 37 5/8
teopuu xumun. CTpoeHue aTomMa
3 | CrpoeHue BeuecTn 3/6 3/9 /11
4. | BemecTBa M HX CHCTEMbI 5/8 217 1/1
5. | Paspen II. YueHne o XMMHAUECKUX 10/25 10/22
peaKIusIx
OCHOBBI XMMHYECKOii -/5 2/6
TEPMOIHHAMHKH
Kunernyeckne nNoHATHS M -I7 37 1/1 /1
3aKOHOMEPHOCTH MPOTEeKAHMS
XUMHYECKUX PeaKkuid
PacTBopbI 351eKTpoIuTOB. Peakuuu -/13 5/12 1/1
B BOJHBIX pacTBOpax
3JIeKTPOJIUTOB.
OKHCINTEIBHO-
BOCCTAHOBHTE/ILHBIE
peaKuu
Paznen II1. O630p XMMHUYECKUX 12/30 /31
3JIEMEHTOB U UX COEIMHEHMH HA
ocHoBe [lepronueckoi CUuCTEMbI
HemeTa/uibl M HX XapaKTepUCTHKA 6/15 3/14 /2 /11
MeTa/iIbl M X BasKHEH e 4/11 3/9 1/3 /1
CoOeMHEeH s
O0o0IIeHne 3HAHUI 0 MeTAJLIaX U -/4 2/4 1/
HeMeTaLIax
Kaaccudukanus u B3aumMocBsI3b 2/- 1/4 11
HEOPraHMYeCKNX U OPraHuYecKHuX
BellecTB
Paznen IV. Xumus B Hatei >KM3HU /18 /15
XuMuA U MeUIMHA. XHUMUA B -/6 1/3 /1
ObITY
TexHoI0rn4ecKue 0CHOBBI 1/6 1/6
MOJIyYeHHs BEIIeCTB U
MaTepHATOB. JKOJOTHYECKHE
npodeMbl XUMUU
MeToabl MO3HAHUS B XHUMHUH 1/6 1/6 1/2
NMOBTOPEHHE 2 /10
HTOrO 34/102 /34102

B mpomecce m3ydeHuss ydeOHOro maTepuana, MOMHMO TMOJIYYEHHS HEOOXOIMMBIX 3HAHUH U
yMeHHM, y oOydaromuxcsi JTOJKHBI (OpMUPOBAThCS YHUBepcalibHble yueOHble nedictBus (YVY]).
[TpropuTETHOI LIENbIO MIKOIBFHOTO 00pa30BaHMsl, BMECTO IIPOCTOM Mepeaun 3HaHUH, YMEHUI U HABBIKOB OT
YUUTENS K YYEHUKY, CTAHOBUTCS Pa3BUTUE CIIOCOOHOCTH yYEHHKA CAMOCTOSTEIbHO CTaBUTh yY4eOHBbIE 1€y,



IIPOEKTUPOBATh MYTH UX PEATU3allii, KOHTPOJIUPOBATh U OLICHUBATh CBOM JIOCTHI)KEHUS, UHA4YE€ TOBOPSA -
(dbopMHpOBaHNUE YMEHHUS YUUTHCS.

Yuueepcanvuvie yueOnvie Oeticméus - 3TO HABBIKH, KOTOPBIE JOJDKHBI 3aKJaJbIBaThCS (TOCie
BBeaeHus @I'OC HOO Bo Bcex mikonax Poccun) yxe B Ha4aJIbHOM ITKOJIE, HA BCEX €€ ypoKax.
VYHuBepcabHbIe yueOHbIC ISHCTBHSI MTPEIaracTcsl CrpyNIMpPOBATh B YETHIPE OCHOBHBIX OJIOKa:
JIMYHOCTHBIE - TIO3BOJISIIOT CHAENaTh YYEHHE OCMBICICHHBIM, YBS3bIBasg UX C PEabHBIMHU KU3HEHHBIMU
LEJSIMU U CUTYallUsIMU;
peryJasiTuBHbIE - 00€CIIEUYNBAIOT BO3MOXKHOCTD YIIPAaBJICHUS TO3HABATENbHON U yueOHOU IeATeIbHOCTHIO
IIOCPEICTBOM IIOCTAHOBKM LEJIE€H, IIJIAHUPOBAHUS, KOHTPOJI, KOPPEKLUMU CBOMX JACUCTBUHM, OLEHKHU
YCHEIHOCTH YCBOCHUS;

NMO3HABATE/IbHbIE - BKIIOYAIOT [CHCTBUS WCCIENOBaHMs, IIOUCKAa, OTOOpa W CTPYKTYpUPOBAHHS
HeoOxouMoi nHopMaLuK, MOIETHPOBAHIE U3Yy4aeMOI0 COIEP KAHMUS;

KOMMYHHMKATHBHbIE - 00ECIEYMBAIOT BO3MOXXHOCTH COTPYAHHMYECTBA: yYMEHHE CIBINATh, CIyIIaTh H
MMOHUMATh NapTHEPa, IUIAHUPOBATh U COTJIACOBAHHO BBIMIOJIHATH COBMECTHYIO JIEATEIbHOCTh, PacpeesiTh
poJiM, B3aUMHO KOHTPOJIMPOBATh AEMCTBHSI ApPYr JApyra, yMEThb JOrOBapuUBAaThCs, BECTH JUCKYCCHIO,
MPaBWJIbHO BBIpaXXaTh CBOM MBICIIH, OKa3bIBAaTh MOAJIEPKKY APYT APYTY U 3P(HEKTUBHO COTPYIHUYATH KaK C
YUUTEJEM, TaK U CO CBEPCTHUKAMHU.

Yuurtens B mpolecce MIaHUPOBAHUS YPOKOB JIOJKEH YUUTHIBATh B3aUMOCBSI3b YPOBHS C(POPMUPOBAHHOCTH
YV]I co cneaylomuMH nokazamensamu. COCTOSIHUE 3J0pPOBbSl JETEH;  yCIEBAEMOCTb 110 OCHOBHBIM
mpeIMeTaM; CTENeHb BJAJICHUS PYCCKUM S3BIKOM; YMEHHUE CIyIIaTh M CJBIIIATh YYWUTENs, 3a/1aBaTh
BOIIPOCHI; CTPEMJICHHE MPUHUMATh U pellaTh Y4YEOHYIO 3ajady; HaBbIKUM OOIIEHHS CO CBEPCTHUKAMU;
YMEHHE KOHTPOJIHPOBATh CBOU JICHCTBUS HA YPOKE YPOBEHb PA3BUTHS PEUU.

Ynusepcanvuvie yuebnvie Oevicmeus (YY]J]) — cnocoOHOCTH CyOBeKTa K CaMOpa3BUTHIO U
CaMOCOBEPIIECHCTBOBAHHUIO ITYyTEM CO3HATEIBHOTO M aKTUBHOTO MPHUCBOEHHS HOBOTO COIMAILHOTO OIBITA;
COBOKYIIHOCTb JIEUCTBUM ydallerocsi, o0OeCHeYMBAIOIIMX €ro KyJbTYpPHYI0 HJIECHTUYHOCTbH, COLMAJIBHYIO
KOMIIETEHTHOCTh, TOJIEPAHTHOCTb, CIIOCOOHOCTh K CAMOCTOSITEIbHOMY YCBOSHUIO HOBBIX 3HAHUM M YMEHU,
BKJIIOYAs OpraHU3alMI0 3TOro IMpolecca. Budvl yHusepcanbhvix YueOHbIX Oelicmeuil: JTUYHOCTHBHIE,
pEryJIAaTUBHBIE, I03HABATEIbHbIC, KOMMYHUKATHUBHBIE.

JIuunocmuule Oeiicmeus 00€CTICUNBAIOT IIEHHOCTHO-CMBICIIOBYIO OpPHEHTALMIO yYallUXCs: 3HaHUE
MOpaJIbHBIX HOPM, YMEHHE COOTHOCUTH MOCTYNKHU M COOBITHS C MPHUHSTHIMH 3TUYECKUMH MPUHIMIIAMH,
YMEHHE BBIJCIATh HPABCTBEHHBIN aCIEKT MOBEACHHUS).

Pecynamuenvie Oeitcmeusn o00eCIEUMBAIOT YYalIUMCS OpraHM3alMI0 HMX Y4eOHOH JedATeNbHOCTH:
L[eJIeTolaraHie Kak MOCTaHOBKa y4eOHOM 3ajjaud Ha OCHOBE COOTHECEHMs] TOTO, YTO YK€ H3BECTHO U
YCBOEHO YYalllUMUCS, U TOTO, YTO €I1€ HEU3BECTHO.

IInanuposanue — omnpeneNeHue IMOCIENOBATEIbHOCTH IMPOMEXYTOUHBIX IeJledl C  y4eTOM KOHEYHOIrO
pe3yJipTaTa, COCTaBJICHUE TUIAHA U TI0CIIEI0BATEIBHOCTH IEHCTBUM.

Ilpocno3zuposanue — TPEeNBOCXUILEHUE pe3yabTaTa M YPOBHS YCBOEHHUS 3HAHMH, €ro BpPEMEHHBIX
xapakTepucTuk. KoHTpons — civuyeHue croco0a AEHCTBUM M €ro pes3ysibTaTa ¢ 33JaHHBIM OSTaJOHOM C
LeNbl0 OOHApY)KEHUs OTKJIOHEHMH M OoTiauuuid oT »TamoHa. Koppekuus — BHeCeHHE HEOOXOIUMBIX
JIONIOJTHEHUH U KOPPEKTHUB B IUIaH, U crocod neictBus. OueHka — 0CO3HaHNE YPOBHS U KaueCTBa YCBOCHUSI.
Camoperynsiusi Kak ciocoOOHOCTh K MOOWJIM3AllMK CUJI U SHEPTHH, K BOJIEBOMY YCHIIMIO U K NPEOJI0JIEHUIO
MIPENATCTBUMN.

Ilo3nasamenvhnvle ynugepcanvuvle Oeiicmeusn: oO0lIeydeOHBbIE, JIOTMUECKHE, MOCTAHOBKAa M pEIlIEeHHE
POOIEeMBI.

[*MonenupoBanue — mnpeoOpa3oBaHHE OOBEKTa W3 YYBCTBEHHOM (OPMBI B MOJENb, TJ€ BBIJIEIECHbI
CYIIECTBEHHBIE XapaKTEPUCTUKU 00bEKTa (MIPOCTPAHCTBEHHO-TpaduiecKas WM 3HaAKOBO-CUMBOJIMUYECKasT) |
[TocTaHoBKa U peleHne NpoOIeMbl:

- (opmymnupoBaHue MPoOIEMBIL;

- CaMOCTOSATEIbHOE CO3/IaHNE CIIOCOO0B pelleHus MPOoOIeMbl TBOPUECKOTO U IIOMCKOBOTO XapaKTepa.
Kommynukamuensie Oeitcmeusn (B3aUMOJICHCTBHE, KOONEpAIMs, WHTEpUOPHU3AIMs) 00eCreunBaoT
COLIMAJIbHYIO KOMIIETEHTHOCTh M YYeT MO3ULUHU JPYruxX JIoAeH, MapTHEpOB MO OOUICHHIO WU
NeSITeNbHOCTH; YMEHME CIyIIaTh W BCTYNaTh B JMAJIOr, Y4acTBOBAaTh B KOJUIEKTHMBHOM OOCYXJIEHUH
npobyieM; UHTETpUPOBAaTHCS B TPYIIY CBEPCTHUKOB U CTPOUTHh MPOJYKTHBHOE B3aMMOJACWUCTBUE U
COTPYJHUYECTBO CO CBEPCTHUKAMHM U B3POCIIBIMH.

| IInunocraste neiictaus (JI): | Dosuasarenpupie (II):




1. Camoonpenenenue (ImgHOCTHOE,
npo¢eCCHOHAIBHOE, YKU3HEHHOE)

a) BHYTPEHHSIS MTO3UIIUS IKOJTbHUKA

0) caMoo1ieHKa (KOTHUTUBHBIN (hakTop)
B) CAaMOOIICHKA (PETYJISITUBHBIN (aKTOp)
2. CwmpicnooOpa3oBanue (MOTHUBAIUS

NESTEBLHCTH )

y4aeOHOH

Perynsarusnbie aerictus (P):
1.llenenonaranue

2. [InanupoBanue

3. KonTpoJib

4. OueHka yaeOHOU JesTeIbHOCTH

5. Koppekuus

6. [Iporuno3upoBanue (CaMOPETYIISIIHA)

Kommynukatusabie (K):

1. [InanupoBanue yueOGHOTO COTPYAHUUYECTBA C
YYUTEJIEM U CO CBEPCTHUKAMU

2. Omnpenenenue ueiu, GyHKIUNA yYaCTHUKOB,
CII0Cc000B B3aMMOJICHCTBHS

3. [TocTaHoBKa BOIPOCOB

4. PazpemieHre KOHQIMKTOB

5. YnpaBneHue noBeaeHUEM MMapTHEPa, KOHTPOJIb,
KOpPpEKLHs, OLICHKA €r0 JICHCTBUIA;

6. YMeHHe MOTHO ¥ TOYHO BBIPAXKaTh CBOU MBICIH B
COOTBETCTBHE C 33J]aYaMH U YCIIOBHSIMH
KOMMYHHKAIUH;

7. BNaJiecHuE MOHOJIOTHYECKON U JUaJIOTHYECKON
dhopmamu peun.

[Mo3uaBarenbhbie (I1):

ITocranoBka u penienune npodaemsr (ITITP):

1. ®opmynupoBaHue npodIeMBbl

2. CaMOCTOSITENFHOE CO3JIaHUE CIIOCOOOB PELICHHUS
poOJIeMbI TBOPYECKOTO U MIOMCKOBOTO XapakTepa.

Oo6mieyuebnbie yHHBepcanbHble aericTeus (I1O):

1. CamocrosTenbHOe BBIJICJICHUE u
(dhopMyIHpOBaHUE MTO3HABATEIHLHOMN TSN

2. ITouck u BhIZETICHHE HEOOXOAMMOM HHPOpMAIUH,
MPUMEHEHHE METOJIOB HMH()OPMAIMOHHOTO TIOMCKA,
B TOM YHCJIE C IIOMOIIbIO KOMIIBIOTEPHBIX CPEIICTB

3. CTpyKTypUpOBaHUE 3HAHUI

4. Oco3HaHHOE U MPOMU3BOJIBHOE IOCTPOECHUE
pEUEBOro BBICKA3bIBAHMSI B YCTHOW M IMHUCHMEHHOM
dbopme

5. Bpibop Hambonee dOPEKTUBHBIX CIIOCOOOB
pelieHus 3aa4il B 3aBHCHMOCTH OT KOHKPETHBIX
YCJIOBUI

6. Peduekcusi crmoco6OB W YCIOBHH JeicTBuA,
KOHTPOJIb M OIIEHKa Tpolecca M  pPe3ylbTaToB
JeSITeTbHOCTH

7. CMBICIIOBOE 4YTEHHE KaK OCMBICICHUE LENU
YTEHUS ¥ BBHIOOp BUJA YTCHUS B 3aBUCHMOCTU OT
LIEJIA; W3BJICUCHHE HEOOXOAMMOW HH(pOpMAIMU U3

MPOCIYIIAHHBIX TEKCTOB  PAa3JIMYHBIX  KAHPOB;
ONpeleiCHUEe OCHOBHOM | BTOPOCTEIIEHHOMN
nH(pOpMaLINY; cBOoOOMHAS OpHUEHTAaLIN u

BOCIIPUATHE TEKCTOB XYI0>KECTBEHHOTO, HAYYHOTO,
MyOUIIUCTHYECKOTO ¥ O(HIMATBHO-EIIOBOTO
CTHJIEN

8. ITlocraHoBka M (QOpPMYIUpOBAaHHE MPOOIIEMBI,
CaMOCTOSITENILHOE CO3/IaHHE aNrOpUTMOB
NEeATSILHOCTH

9. *MonenupoBaHue

10. IIpeobpa3oBanue MOACIU C IENbIO BBISBICHHS
00IINX 3aKOHOB

Jlornueckue ynusepcanbhble aericteus (I1JT):

1. Anaimmu3 ¢ T1eIbI0  BBIJICICHUS TPU3HAKOB
(CyIIeCTBEHHBIX, HECYIIECTBEHHBIX )

2. CuHTE3 — COCTaBJICHHE IIEJIOTO U3 YacTen

3. CpaBHEHME C LIENIbIO BBIABICHHS YEPT CXOJCTBA U
YepT pazuyusi, COOTBETCTBUSI M HECOOTBETCTBHS

4. BpIOOp OCHOBaHMI M KPUTEPHUEB AJIs CpPaBHEHUS,
KJIacCU(PUKAMKH OOBEKTOB

5. IloxBenenue 1o NOHATHE, BBIBEACHUE CIICICTBUN
6. YcraHoBIEeHHE TPUYMHHO-CIICICTBEHHBIX CBSI3ei
7.1locTpoeHME JIOTUUECKON LIENH PaCCyKICHUN

8. JlokazarenbcTBO

9. BeiBI>KEHME TUIIOTE3 U KX 000CHOBaHUE




YueOHO-TeMaTHYeCKHH IJIaH (3 Yaca B Heles10)

Aara XapaKkTepuCTHKA OCHOBHBIX BU/IOB JeITeIbHOCTH
Ne Ne ypoka dopmupyemMble Jdomamnee
Tema ypoka YYeHHKAa
nian | gakr | YPOK B Teme (Ha ypoBHE y4eGHBIX JAeiiCTBHII) yya sanatme
Paznen | Teoperuueckue ocHoBBI 001Iei xumuu (17 4yacoB)
Tema 1. «OcHogHble nonamus u 3akonovl xumuu. Teopus cmpoenus amomay (8 u.)
J§:i [IpaBuna noBeaeHus B XuMu4eckoM | Vcnosb30BaTh BHYTpPU- U MEXKIpeAMETHbIE CBsI3U. | JI: 2 1. 1, Bompocsl
1 1 kabuHeTe. Texanka 6€30MacHOCTH O0600mIaTh MOHATHS «S-OPOHUTATEY,«P-OpOUTATEY, P: 1-5
MIpH NIPOBEJECHUH OIBITOB. «d-opouranby. OnuceIBaTh 3eKTpoHHOE cTpoenue | [10: 1,2, 5,7
OCHOBHBIE OHSATUS XUMUH. aToMa C IMTOMOIIBIO JIEKTPOHHBIX KOHPUTYPAITHH. IUI: 1
1 2 2 OCHOBHEBIE CTEXHOMETPUIECKIIE OO0BsACHATH cTpoeHue direMeHToB 1—4 nepuomoB ¢ | K: 1,6 1. 1, Bommpockl,
3aKOHBI XUMHH. Pemenne 3a1au WCIIOJIb30BAaHUEM DJICKTPOHHBIX KOH(PUTYpAIUA. Mpe3eHTaluu
1l 3 3 Teopust cTpoeHHs aTOMa Kak XapakTepu30BaTh CTPYKTYPY TaOJIHIIbI I. 2, BOIIPOCKI
Hay4YHast OCHOBA M3YUYEHHsI XUMUH «Ilepunoanueckast cucTeMa XUMHUUECKUX JIEMEHTOB
2H I[lepuoauueckuii 3aK0H U . U. Menneneesa» (kopotkas ¢popma). 1. 3, BOIPOCHI
IIepuoanYecKas CuCTeMa CpaBHI/IBaTI) QJICKTPOHHOC CTPOCHHUEC aTOMOB
4 4 XUMUYECKUX 3JIEMECHTOB I[ . 3JIEMEHTOB MAJIBIX U OOJBINHX IICpUOaOB.
MeHHeneeBa B CBETE 3J'I€KTp0HHOI7I Ol'[peI[eJ'IHTB MMOHATHUSA «XUMHUYECKUH DJICMCHT»,
Teopun «IIOPSIIKOBBI HOMEPY, «MacCOBOE YHUCIIO,
2u 5 5 061113;1 XapaKTEepUCTHKA S- U p- «H30TOII», KOTHOCHUTCIIbHAsA aTOMHasi Macca», 1I. 4, BOIIPOCHI
3JIEMEHTOR «IIEKTPOHHAas1 000JI0YKa», «3JIEKTPOHHBIN CIOM»,
H 6 6 OGuas xapakrepuctuka d- u f- «3NEKTpOHHast opouTanby, «Ilepuognueckas 11. 4, BOIIPOCHI
3IEMEHTOR CHCTEMa XUMHUYECKHUX DIIEMECHTOB.
30 OG600IIeHNe 3HAHMIA TI0 TeMe XapaKkTepHu30BaTh 3JIEMEHTHI 10 UX MOJIO0XXEHHIO B L —
«OCHOBHBIE TTOHSTHS M 3aKOHBI ITepnomnyeckoii cucreme JI. . Menneneesa. 3a/1a4u,
! ! xumud. Teopust CTpoeHUs aToMa» IIpoBoauTE pacu€ThI 10 XUMUYECKUM OpMyTIam MTOBTOPHTE TI.
ypaBHeHusM. [lonb3oBarbest nunpopmanueit us 1-4
3u Pemrenue 3anau. [IpoBepounast APYIHX NCTOYHUKOB UL MOATOTOBKH KPAaTKUX Pemmmts 3amaun
8 8 paGoTa 1o Teme 1. cooOmieHuii. [[0OTOBUTH KOMITBIOTEPHEIS
MPEe3eHTAIUN 110 TEME
Tema 2. «Cmpoenue eewgecmea (9 uacos)
3H 9 1 XuMuyeckast CBsI3b M €€ BUABI Hcnonp30BaTh BHYTpH- U MeXIpeamMeTHble cBsa3u. | JI: 10, B 1. 9, BONIpOChI
4n 10 2 IIpocTpaHcTBEHHOE CTPOECHUE O60611aTh NOHATUS «KOBAJIEHTHAsl HEMOJIIpHAas P: 1-5 1. 9, BOIIPOCHI
BeniecTB. [ MOpuau3aIus u ee BUbl | CBA3bY», KKOBAJCHTHAs MOJIAPHAS CBA3bY», KHOHHASA I10: 1,6, 7
4n 11 3 AMopdHOe 1 KpHCTAIINYECKOe CBA3b», «BOJOPOJIHASA CBA3bY, «METAJUIMYECKas ILI: 2 . 10, Bormpocs!
COCTOSIHUS BEIIIECTB. CBSI3b», KMOHHAsl KPUCTAIIIMYECKAs PELIETKA», TII1P: 2




Kpucramindeckue penieTku

«aTOMHasd KpuUucTtallindyccKasa peméTKa»,

4H 12 4 KoMiuiekcHble coeTUHEHNS «MOJIEKYJISIHAsI KpUCTAJUINYECKas PEeIIETKay, . 11, Bommpocsr
SH 13 5 MHoroo0pasue BeuecTs B «METAJUTNYECKasl KPUCTATIIUYECKAsT PEIIETKaY. . 12, Bompocsl
OKpY>KarolleM Mupe. AJIOTPONUs MonenupoBaTh CTPOCHHUE BELIECTB C KOBAJEHTHOM
SH 14 6 M3omepus u ee BUIbI Y MOHHOM CBsA3b10. ONHUCBIBATE CTPOCHHE 1. 12, BOIpOCHI
5H 15 7 VpOK-ylIpaXHEHHE 10 HANMKMCaHUD | KOMIUIEKCHBIX CO- CIIE/IHeHI/IVI- JlenaTh BBIBOJBI U3 n. 12, Bormpocsl
BEIIIECTB-M30MEPOB pe3yJIbTaTOB MPOBEAEHHBIX XUMHUYCSCKHUX OIIBITOB.
6u 5 OGob1eHne MaTepyana 1o T. 1-3 OOBSICHITH MPUIHHBEI MHOTOOOpa3Hus BEIICSCTB m 9 - 12, crp.
1 78, 3amaun
6H K. p. Ne 1 o teme 1-3
17
Tema 3 «Bewecmea u ux cucmemul» (7 4acos)
6H YucTele BellecTBa 1 CMECH. PaznnyaTh yncThie BENIecTBA U CMECH. 1. 13, Bompocsl
18 JucriepcHple ¥ KOJTOUTHBIS KiaccudunmpoBats XUMHYECKHE BEIIECTBA B
CHUCTEMBI 3aBUCUMOCTHU OT KOJIMUECTBA B HUX MIPUMECEH.
TH 19 Wcrtunneie pactBopsl. PactBopenne | IIpuBoaNUTE MpUMEpBI pa3IUYHBIX JUCIIEPCHBIX m. 14, o c. 86,
KaK (U3NKO-XUMIYECKHAN TPOIIece cucteM. OMMUCHIBaTh MPOIIECCHI, TPOUCXOATIIAE BOTIPOCHI
TH 20 MaccoBas 1071 paCTBOPEHHOTO [IPY PACTBOPEHHUHU BELIECTB B BoJIE. ['0TOBUTH . 14, ctp. 86,
BEIIIECTBA B PACTBOPE pacTBOPHI 3aIaHHON KOHIICHTPAIIMHU B OBITY. Y METh BOIIPOCEI
7H Crioco6b! BHIpaKEHHS BBITIOTHATh XUMUYECKHN dKCTIepuMeHT. JlemaTs . 14, ctp. 87,
21 KOHIIEHTpauuu BemiecTB. PemieHue BBIBOJIbI U3 PE3YJIHTATOB IPOBEAEHHBIX BOIIPOCHI
3aj1a4. XUMHUYECKUX ONBITOB. YHYaCTBOBAaTh B COBMECTHOM
8H p. p. Ne 1 «IIpurotopnenue 00Cy X IeHUN PE3yIbTATOB OMBbITOB. COOM0AaTh . 14, 3agaun,
29 pacTBOPOB € 3aJaHHON MOJISIPHOU TeXHHKY Oe3onacHOCTH. OKa3bIBaTh MEPBYIO JIOI. MaTepuail
KOHHeHTpaHHeﬁ» IMOMOIIb ITPHU OTPABJIICHUAX, OKOrax v Apyrux MPOYUTATH
TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U ¢.95-97
8H 23 YPOBHU XUMUYECKON OpraHU3aLuu 11ab0PaTOPHBIM 000PY TOBAaHHEM . 15, Bonpocsl
BEIIECTB
8H 24 Cucrema 3HaHMH O BELLIECTBE 1. 16, Bonpocsl
Paznen Il. Yuenue o xumudeckux peakuusix (24 gyaca)
Tema 4. « OcHo6bl Xumuueckoi mepmoounamuxuy (6 uacos)
9u o5 TennoBbie 3G PeKThl peakuui. KrnaccuduumupoBars XUMHUYECKHE PEAKLINH. . 17, Bonpocsl
TepMmoxuMudeckue ypaBHEHUS OnuckBaTh TEPMOXUMHYSCKUE PEAKIIHU.
91 PacueTsl 10 TEPMOXUMUYECKUM IIporuo3upoBaTh BO3MOXKHOCTbH ITPOTEKAHUS m 17,
26 YpaBHEHUSAM XUMHYCCKUX PEAKIIUi HA OCHOBE UMEIOIIIUXCSI BOIIPOCHI,
3HAHWH DIIEMEHTOB XUMHYECKON TEPMOJIMHAMUKHU. 3aJ1aun
on 26 3 3akoH [ecca. ITpoBoauTh pacuyéThl 110 XUMHYSCKUM (HOpMyJIaM U 1. 18, Borpockl
10H 28 DHTpOTHS YPaBHEHUSIM . 19, Bompocs




10H Oueprus ['nbbca. m. 20,
29 5 IIporno3upoBaHue BOSM?)I(HOCTCI\;I BOIIPOCHI, JIOII.
OCYIIECTBJICHUS PEaKIIil. Marepual
YUTATh
10H 30 6 Perrenue 3anau
Tema 5.« Kunemuueckue nonamus u 3AKOHOMEPHOCmMU NPOMEKAHUA xumuuecxuxpeakuuﬁ» (7 llaCOG)
11H 31 1 CKOpOCTh XUMHUYECKHX PEAKITUN U OOBSICHITH 3aBUCUMOCTE CKOPOCTH XUMHUYIECKOM I10:1,2,5,7 1. 21, BompocCHI
(hakTOpHI, BIUSIONINC HA HES PEaKIUU U MOJIOKSHUSI XUMHUYECKOT0 PaBHOBECHS J: 16,8
111 32 2 3aKkoH ACHCTBYIOIHUX MAcC OT pa3nuyHbIX hakTopoB. [Ipeacka3piBaTh P:4,5 1. 22, BOIPOCHI
111 PacueTHbIe 3a71a4H IO TEME HampaBJICHHE CMEIICHUS XUMHUIecKoro paBHoBecus | K: 6, 7 m 22,
33 3 «CKOpOCTh XHMUYECKUX PEaKuii» | IPU U3MEHEHHMH yCIOBUH IPOBEAEHHs 00paTUMOM BOTIPOCHI,
XUMHUYECKOU peakuuu. [IpoBoAUTH pacy€Thl 110 3a7a4U
12H 34 4 Katanus u xaTanuzaTopsl XUMHUYECKUM (pOopMyIIaM U yPaBHEHHSIM. 1. 23, BOIPOCHI
12u 35 5 Hp. p. Ne 2 «Bnusane ycnosnii na | [losb3oBaTbest nHbOpMaLuei U3 Ipyrux . C. 138,
CKOPOCTb XUMHUYECKUX pea1<un1>'1» HCTOYHHUKOB IJIs1 IOATOTOBKU KPAaTKUX COO6IHCHI/II/I. BOIIPOCEHI
125 Xumnueckoe paBHosecue. [Ipuamun | 1 OTOBHTH KOMIIBIOTCPHBIC IPE3CHTALIUH 110 TEME . 24,
36 6 Jle-Iatenne BOTIPOCHI,
3aJ1a4n
130 7 K. p. Ne 2 o Teme 5-6
Tema 6.« Pacmeopul 31ekmponumos. Peakuyuu ¢ pacmeopax rniekmponumos» (12 uacoe)
13u 37 1 Teopust 31EKTPOTUTHUECKON JlaBaTp onpeeaeHust XUMUYECKUX MOHSITHHN J: 16,8 1. 25, BONpOoCHI
JYCCOLIMAIIUN «AIEKTPOIUTY, KHEITEKTPOIUT, P: 1-5
13u 38 2 CunbHBIC U c1a0ble 3JEKTPOJIUTHI «AIIEKTPOJIUTHYECKAsA JUCCOIUALNSDY, KAOHHBIE K: 1-4 1. 26, BOIPOCHI
14u 39 3 Peakuuu moHHOro oOMeHa YPaBHEHUSD, «OKHCIIUTEIIBY, «BOCCTAHOBHUTEIIbY, I10: 1-3 1. 27, BONPOCHI
14u 40 4 HNon”oe MPOU3BENEHNE BOJIBI. «OKHCJICHHUE», «BOCCTAHOBJICHUEC», CTCIICHb I1I: 1-4 m. 28, BOITPOCHI
IMonsitue o pH pacteopa OKHUCJICHUS». APTYMEHTHPOBATH BEIOODP TIIIP: 1
14n a1 5 I'maponus HeopraHUYECKuX U KJIaCCU(pUKALNI XUMHIECKHUX peakunid. OObsICHITH 1. 29, BOPOCHI
OPraHUYECKUX COGI[I/IHGHI/Iﬁ 3aKOHOMCEPHOCTHU IMPOTCKAHUA XUMHUYICCKUX
15u 42 5 OKUCITUTEIBHO - peaxiuii Ha OCHOBE 3HAHUI O CTPOCHUH BEIISCTBRA. 11. 30, BOIIPOCHI
BOCCTAHOBHTEIIbHBIC PEAKIIHH IIpenckas3piBaTh peakiiuio Cpeibl BOJTHBIX
151 MerTo/pI cOCTaBIEHUS ypaBHEHUI PacTBOPOB CoJiel. XapakTepu3oBaTh n. 31, nom.
43 7 OBP OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHBIC PEAKIIMU KaK Marepua,
MPOIIECCHI, IPH KOTOPBIX U3MEHSIOTCS CTCIICHHU BOIIPOCHI
151 44 3 XUMHUYECKUE UCTOYHUKH TOKA. OKHCIICHHUS aTOMOB. OOBSICHATH: IPOLECCHI, 1. 32, BOIIPOCHI
Onpenenenne HanpasieHus OBP TMPOTEKAIONINE MPH DIIEKTPOIH3E PACIIABOB 1
161 45 9 DIeKTPOIH3 Kak pacTBOPOB; yCIIOBUS HeoépaTHMOCTH peakiuii B 1. 33, BOIPOCHI
IEKTPOXMMUYECKHI TIPOTIECC pacTBOpax 3MEKTPOIIUTOB; YCIOBUS, BIUSIONINE HA
16H 46 10 Koppo3ust metansios u crocoOsl HOJIOACHNE XUMUICCKOr'O paBHOBCCHA, yCIOBHA, 1. 34, Bonpocsl

3alllUThI OT HEC

BJIUAOIINE HA CKOPOCTH XUMHYECKOM pCaKknu.




16H 47 11 O0600menne MaTepuana 1o T. 7 CoCTaBIISITH CXEMBI JICKTPOIIN3a DJISKTPOIUTOB B . 25-34,
paciuiaBax u pactBopax. HaGmrogaTe u onMChHIBaThH BOITPOCEHI
17u K. p. Ne 3 o teme 7 XUMHUUYECKHUE peakiuu. JlenaTs BEIBOIBI U3
pe3yJIbTAaTOB MPOBEAEHHBIX XUMHUECKHUX OIBITOB.
Y4acTBOBAaTH B COBMECTHOM OOCYKICHUHU
pe3yabTaToB onbITOB. COONMIOAATh TEXHUKY
48 12 6e3omnacHocTH. OKa3pIBaTh MEPBYIO MMOMOIIL IPH
OTpPaBJICHHX, O’KOTaxX U APYTUX TPAaBMax,
CBSI3aHHBIX C BEIIECTBAMU U JIaOOpaTOPHBIM
o6opynoBanuem. [IpoBoauTE pacyéTsl Mo
XUMHYECKHM (HOpMyJIaM B YPaBHEHHSIM
Pazgen I11. O630p xXuMHUYEeCKHX 3JIEMEHTOB M UX COeTMHEHNI HA OCHOBE NMEePUOIUYECKOi cucTeMbl (26 yaca)
Tema 7.« Hememannwt u ux xapaxmepucmuxa) (14 uacos)
170 49 1 Bogopon u ero coenqunenus. Bona XapakTepu3oBaTh OOIIHE CBOWCTBAa HEMETAILIOB. J:16,8 1. 35, BOpOoCH
17u1 50 2 OGimas xapakTepucTika raioreHoB | OOBACHATH 3aBUCUMOCTbh CBOMCTB BEIIECTB OT MX P:1,2,3,5 1. 36, BOIPOCHI
U UX COCUHCHUN COCTaBa U CTPOCHUS, OOBACHATH U3MeHeHus1 cBoiictB | [10: 1, 2, 5,
181 51 3 Onementsl VI A — rpynmsl. XUMHUYECKHX JIEMEHTOB Ha OCHOBE cTpoeHust atoma | IJI: 3, 6 m. 37, 38,
Kucnopos u ero coeaunenus. O30H | U MOJIOKCHUS B TIEPHOIHICCKOM TaOIHIIe. HIIP: 1 BOIPOCHI
18H 52 4 Cepa u ee coelMHEHNs HabmronaTes 1 onuchIBaTh XUMUYECKHAE PEAKITAH, K: 1-5 1. 39, Bonmpocsl
181 53 5 Kucnopogueie coeqHEHUS cephl BBIIIOJIHATE XUMHYCCKUI SKCIIEPUMEHT 110 1. 40, Bonpocsl
191 OnemeHThl Bonpockl VA — rpymmel. | PACIIO3HABAHUIO HECOPIraHMYICCKHUX BCIICCTB. m 41, 42,
54 6 A3OT U ero coeIMHeHNsI. AMMHaK. JlenaTk BBIBOIBI U3 PE3yIHTATOB IPOBEAEHHBIX BOTIPOCHI
Coiu aMMOHUS XUMHWYECKHUX OMNBITOB. YYacCTBOBAaTh B COBMECTHOM
191 55 7 Kucnopoiabie coeiHeHns a30Ta 00CyKIeHNH pe3ynbTaToB onbIToB. CobiroaaTk 1. 43, Bonpocsl
191 56 8 ®ocdop ¥ ero coeMHEHHs TEXHUKY Oe3onacHoCTH. OKa3pIBATh MEPBYIO 1. 44, BONpoCk
20n VTIIepos ¥ ero coeIMHeHus TIOMOIIE [TpH OTPABJICHUSAX, O2KOTax U ApYyIrux 1. 45, 46,
o7 9 TpaBMax, CBA3aHHBIX C BCUICCTBAMU U BOIIPOCHI
20m Tp. p. Ne 3 «Pacriosnasanue nabopaTopHbIM 00opyaoBaHueM. COCTaBIIATh c 85
58 10 KapGOHATORY CpaBHHUTEJIBHBIC H 0000IIatoNIMe cXeMbl. ['0TOBUTH
20H 59 11 Kpewmumuii u ero coenHeHus KOMIIPIOTCPHBIC MPE3CHTALIMH I10 TCME 1. 47, Bonpocsl
21H Hp. p. Ne 4 «[lonyyeHne aMMuaxa u c. 91
60 12 YTIEKUCIIOTO ra3a U U3y4eHne ux
CBOMCTB»
21y Pemienue pacueTHbIX 3a/1a4 110 TEME 3a1a4n
«HemeTamibey m. 35-47,
61 13 O600menne MaTeprania 1o T. 8 BOTIPOCHI
21u 62 14 K. p. Ne 4 o teme 8




Tema 8. «Memanawt u ux eaxcueiiuiue coeournenun» (8 uacos+ 1 uac)

22H 63 1 OO0mrast XapakTEepPUCTHKA IIETOYHBIX | XapaKTepu30BaTh OOIIHE CBOWCTBA METAJIIOB. J: 16,8 1. 48, BOTIPOCHI
METAIIOB OOBICHATH 3aBUCUMOCTE CBOMCTB BEIECTB OT UX P:1,2,3,5
22H Onementsl || A-rpymmer. O0mas COCTaBa M CTPOCHUS, OOBSICHSITh U3MCHCHHUS I110: 1,2,5,7 1. 49, Bonpocsl
64 2 XapaKTEePUCTUKA IIET0YHO- CBOMCTB XUMHUYECKHUX DJIEMEHTOB Ha OCHOBE IJI: 3,6
3eMeJIbHBIX METaLIOB. KeCTKOCTh CTPOCHHUS aTOMA U IOJIOKEHUS B IEPUOTUIECKOM TII1P: 1
BOJIBI tabnuie. JlaBate xapakrepuctuky d-anemenram u | K: 1-5
22H Ip. p. Ne 5 «KecTkocTh BOABI U ux coeauHeHusM. HabmronaTe ¥ ONKUCHIBATE c. 106
65 3 CHOCOOBI €€ YCTPaHCHUSD) XUMHUYCCKUEC PEAKITNHU, BBITIOHITH XUMHUICCKHUN
23H 66 4 Dnaements! |1 A-prnHLI. JKCHEPUMEHT IO pacO3HaBaHUIO OPTAaHUYIECKUX U 1. 50, Bompocsl
AJTFOMUHHH U €0 COSTUHEHUS HEOpraHWYeCKUX BeliecTB. JlemaTh BEIBOBI U3
234 Mp. p. Ne 6 «MccrenoBanme pe3yJIbTaTOB MPOBEAEHHBIX XUMHUYCSCKHUX OIIBITOB. c. 112
67 5 CBOMCTB COEMHEHHUI ATFOMUHHUS U Y4yacTBOBaTh B COBMECTHOM OOCYKIECHUU
[MHKa pe3ysibTaToB ONbITOB. COOMI0AaTh TEXHUKY
23H 68 6 Keneszo u ero coennHeHMs 6ezomacHocTH. OKa3bIBaTh NIEPBYIO IIOMOLIB IIPHU 1. 51, Bonmpocsl
24n 69 7 KpaTkas xapakTepucTuka OTpaBJICHUAX, OXOTrax v JIpyrux TpaBMax, 1. 52, BOIIPOCHI
OT/EJIbHBIX METAUIOB B-rpymm CBSI3aHHBIX C BEMIECTBAMH U JTaOOPATOPHBIM
24u HE- p. Ne 7 <<COC,Z[I/IH6HI/I$I MeIH U O60pyI[OBaHI/IeM. CocTaBiATh CPaBHUTCIIbHBLIC 1 c. 132
70 8 KeIIe3ay o0o0maromue cxeMbl. [ 0OTOBUTH KOMITBIOTEPHBIC
24u 71 9 K. p. Ne 5 o Teme 9 HPCE3CHTAIINN 110 TEMC
Tema 9. «OboOwenue 3HaHUL 0 Memannax u Hememannax» (4duaca)
25u 72 1 CpaBHHTENbHAS XapaKTEPUCTHUKA CucremMaru3upoBaTh U 000011aTh 3HAHUS O 110: 1,2,5,7 1. 53, BOTIPOCHI
251 METAJIIOB M HEMETAJIOB M MX MeTamaax u Hemerajuiax. COCTaBIIsTh J: 10,8
COEIMHEHUN CpaBHUTEJbHBIC U 0000IAOIINE CXEMBI. P:4,5
73 2 CpaBHHUTEIbHAS XapaKTEPUCTHKA XapakTepu3oBaTh 00IIHE CBOWCTBA METAJJIIOB U K:6,7
METAJJIOB ¥ HEMETAJUIOB M MX HEMETaJUIOB. AHAJIM3UPOBATh U3MEHCHUS CBOUCTB
COCIUHCHHI METaJIOB U HEMETAIUIOB B CBETE TEOPHUH CTPOCHHUS
25H OCHOBHBIE KJIacChl Heopranuyeckux | aroma. CpaBHUBATh CTPOEHHME M CBOMCTBA 1. 54, BONpOoCHI
74 3 COEIMHEHHI ¥ B3aUMOCBS3M MEXYy | METAJIOB M HEMETAJIIOB M MX COECJIMHEHHM.
HUMH OcCyIIecTBISITh TEHETUYECKYIO B3aUMO- CBSI3b
26H OCHOBHBIE KJIACCHI HEOpPraHUYEeCKUX MEKy OCHOBHBIMHM KJIaCCaMM HCOPTraHUYCCKHX
COGI[I/IHGHI/IfI Y B3aNMOCBSI3A MEXKIY COCIII/IHCHI/Iﬁ. I"'oToBUTH KOMIILIOTCPHBIC
HUMH IPE3CHTAlUU I10 TEME
75 4
Knaccugurkayusa u e3aumocea3p Heopzanuueckux u opzanuyieckux eeujecme) (4 uaca)
26H 76 1 OO01as XxapakTeprucTHKa J: 16,8 . 55, BOTIPOCHI
OpraHUYeCKUX U HEOPraHUYECKUX P: 1-5




COCTMHCHHUN 1 WX KJIacCH(pHUKaIus

K:1,6,7

26H 77 2 Kiraccudukarys opraHU4ecKux u I10: 1-4 1. 56, BOTIPOCHI
HEOPraHWYECKUX peaKui II: 1,2,6
271 78 3 Oprannyeckue U HeOpPraHuIeCKue 1. 57, BOOpoCkl
BEIIECTBA B )KMBOH ITPUPOE
27u Ip. p. Ne 8 «Pemenne c. 179
79 4 JKCIIEPUMEHTANIBHBIX 3a7a4 Ha
pacro3HaBaHNE HEOPTaHUYECKUX U
OPTaHMYECKUX BELIECTBY
Paznen IV. Xumus B Hamei :ku3Hu(1S yacos)
Tema 10.« Xumus u xcuzuv» (3 uaca)
27H 80 1 Xumus xu3HU. bruonoruuecku Hcnonk30BaTh BHYTPHU- U MEXIIpeaAMeTHBIC cBsi3u. | JI: 106, B 1. 58, BONpPOCHI
AKTHBHbBIE BEIIECTBA OOBACHATH POIb XUMUYECKOW HAYKH B )KU3HHU P: 1-5
28H Xumust u 310poBhe. Cpencraa COBPEMEHHOTO OOII[eCTBA B IIEJIOM M KaXKJ0TO K:1,6,7 m. 59, 60,
81 2 OBITOBOM XMMHUH. XMMHUS HA JAYHOM | YEJIOBEKa B OTIACILHOCTH. M CII0JIh30BaTh I10: 14 BOTIPOCHI
YYacTKe. MOJIyYEeHHBIE 3HaHUs NIpU NpUMeHeHnH pasnuaubix | [ 1,2, 6
28H Ip. p. Ne 9 «3HaKOMCTBO € BEIIIECTB B OBITY, HA JTAYHOM y4acTke. [I[puMeHsITh c. 193
o0pasnamu JeKapCTBEHHBIX MOJIy4€HHbIE 3HAHUS C LIeJIbI0 OXPaHbl 3/I0POBbS
BEILIECTBY yenoBeka. [IponarannupoBars 340poBbIid 00pa3
s)ku3HU. [lonb3oBaTbes HHpOpMAaIe U3 APYrux
82 3 WCTOYHUKOB JIJIsI OJTOTOBKU KPATKHUX COOOIICHUH.
['oTOBUTH KOMIIBIOTEPHBIE MPE3EHTALIUHN 110 TEME.
Kpurnuecku onieHnBaTh JOCTOBEPHOCTH
XUMHUYECKON MHPOPMAIIUH, TTOCTYAIOIEeH U3
Ppa3HBIX HCTOYHHUKOB
Tema 11. « TexHo102uveckue 0CHOB8bl nolyueHus eeujecme u mamepuanosy (6 uaca)
28H XuMHYECKasi TEXHOJOT S Kak CucreMaru3upoBaTh OOLIME NPUHLIMUIIBI HAYYHOMN J: 16,8 . 61, Bonpocsl
83 1 Hayka. [IpyHIUIBI OpraHn3anuu OpraHM3alud XUMUYECKOTO IPOU3BOACTBA. P: 1-5
HAaY4YHOT'O NMPOU3BOJICTBA OOBSICHITH ONITUMAJIbHBIC YCIOBUSI YIIPABICHUS K:1,6,7
29H 84 2 OO01mue crocoObl MOJyYSHHUS MIPOMBITIICHHBIM TTPOU3BOJACTBOM KOHKPETHOTO I10: 1-4 1. 62, BOIPOCHI
METaJUIOB npoaykTta. CoCTaBIISITh CPAaBHUTEIBHBIE U IUI: 1,2,6
29u 85 3 Meramnyprus. Metamutyprudeckde | 00oOmarommue cxembl. XapakTepu3oBaTh 00mue 11. 62, BOIIPOCHI
IPOLECCHI COoCOOBI MOTy4YeHUsI MeTaJuToB. [lombp30BaThCs
29u 86 4 XuMuueckasi TEXHOJIOTHS CHHTE3a nHpopManmei U3 Apyrux MICTOYHUKOB JIJIs 1. 63, BOTIPOCHI
aMMHaKa MOJArOTOBKHU KPaTKUX COOOIIeHNH. [ 0TOBUTH
30u 87 5 DKOJIOTHYECKUE TPOOITEMBI KOMIBIOTCPHBIC IIPE3CHTALMHA 110 TEME. 1. 64, BONpoCkI
XMMUYECKUX IPOU3BOJICTB Kpurnueckn oneHnBaTh 10CTOBEPHOCTH
30H XHUMHKO-3KOIOTHYECKHe Mpobiempl | XHMHYECKOM MH(OPMALMH, OCTYAIOIICH 13 1. 65, BOIpOCH
88 6 1 OXpaHa OKPYKAIOIIEN CPEIbL. Pa3HBIX HCTOYHHUKOB. Vcnonp30BaTh

NpuoOpEeTEHHBIC 3HAHUS ¥ YMEHUS B MPAKTHYECKOHN




OKOJOTHYECKUH MOHUTOPHHT

JIeSITEIbHOCTH U TIOBCETHEBHOM KU3HU JJIsT
9KOJIOTHYECKH TPAMOTHOTO TTOBEJICHUS B
okpy»karotieit cpene. OLIEHUBATh BIUSIHUC
XUMHYECKOTO 3arpsi3HEHUST OKPY KaIoIIeil cpeabl Ha
OpraHu3M YeJIOBEKa U JPYTHe )KUBBIE OPTaHU3MHBI.
[IpaBuiabHO 0OpamIaTHCS C TOPIOYUMH U
TOKCHUYHBIMH BEUIECTBAMH, J1a00PATOPHBIM
000pyIOBaHUEM.

Tema 12. MeToabl N0O3HAHNMSI B XUMUU(6 uaca)

30H 89 1 XuMHu4eckoe 1Mo3HaHue U ero pasnuyaTh SMIIUPUYECKUE U TEOPETHYECKHE J: 16,8
METOAbI MeTo bl TTo3HaHusA. OOBSICHATH POJIb XuMuaeckoro | P: 1-5
31u 9P 2 XUMHYECKUM SKCTIEPUMEHT U €r0 | OKCIEPUMEHTA U MOAECIUPOBAHUS B HAYYHOM U K:1,6,7
pOJIb B NO3HAHUU MIPUPOJBL. y4eOHOM TMO3HAHWH, BBITIOIHATh XUMHYECKUN o: 1-4
31u IMpakrnyeckass paGora Ne 10. | 9KCIICPUMCHT. JlemaTe BBIBOABI U3 PE3YITATOB II: 1,2
Amnamus XUMHUYECKOH | IPOBEAEHHBIX XUMHUYECKUX ONBITOB. Y 4aCTBOBATH
a1 3 uHGOpMalMK, MOJYYEHHOH U3 | B COBMECTHOM OOCYKICHHMH PE3YJIbTaTOB OIBITOB.
Pa3HBIX HCTOYCHKOB. CoOnro1aTh TeXHUKY Oe3onacHocTH. OKa3biBaTh
31u IMpaxTuyeckaspadoraNe10. IIEPBYIO MOMOIIb IIPU OTPABIICHUSIX, 0KOTaX U
Pemenune SKCOEPUMCHTAJIBHBIX Apyrux TpaBMax, CBA3aHHBIX C B€IICCTBaAMM U
9 4 3a7a4 Ha PaclO3HABAHUE nabopaTopHBIM 00Opy0BaHHEM. MoAeIUupOBaTh
OpPraHM4YECKHX U HEOpraHU4YeCKuX | CTPOCHHC [POCTEUIINX BEIIECTB.
BEIIIECTB.
32u 93 5 O00011IeHe 3HAHHI IO TeMaM
321 94 5 10, 11. I[TpoBepouHas padoTa.
NMOBTOpPEHHUE
32H 95 1 Meramnyprus. Meramnyprudeckue | XuMHYeCKOe 0Opa3oBaHHE
MIPOIIECCHI
33u OCHOBHBI€ KJIACCHI HEOPTAHUIECKIX
96 2 COEIMHEHNH U B3aUMOCBSI3H MEXAY
HUMH
33n 97 3 Hemeranbsl 1 UX XapaKTepHCTHKA
331 98 4 MeTasuisl M HX XapakTepUCTHKA
34u Xumuueckoe paBHoBecue. [IpuHImn
99 5
Jle-Illarense
34n 100 6 CKOpOCTh XUMUYECKUX PEaKIUi U

(hakTOpBI, BAMSIOMKE HA HEe




34u

101

Teopusi cTpoeHus aToMa

102

ITepuoauueckuit 3aK0H U
MepUOIUYECKas CUCTEMA
XUMUYECKUX dneMeHToB JI. 1.
MenzeneeBa B CBETE 3JIEKTPOHHOMU
TEOPUHN




YueOHO-TeMaTHUYEeCcKOe IaH 1 yac 60a3a

Haram. | lata Ne ypoka Tema ypoka XapakTepucTHKA OCHOBHBIX BU/I0B H./3. dopmupyemMble
¢dakt AeATeJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelcTBHI) Yy
Tema 1. Ocrnosnole nowamus u 3akonvl xumuu. Teopus cmpoenus amoma(4y)
3c 1/1 Bakneiimme mOHATHS XUMUAW 1 UX B3aUMOCBsI3H. BBomHEIN | CpaBHHBATEL 2JIEKTPOHHOE CTPOCHHUE &1 J: 2
HWHCTPYKTaXX MO TEXHUKE OE30IaCHOCTH B KAOMHETE XMMUH. | aTOMOB AJIEMEHTOB MaJbIX M OOJBIINX
nepuoa0oB. OnpeaesnsaTh MOHITHS P15
10c 1/2 OCHOBHBIE 3aKOHBI XUMUH U PACUETHI HA UX OCHOBE «XVIMHYECKHT STIEMEHT, «TOpSIKOBBIIT 0. 1.2.5.7
. 2 2 2
HOMEP», «MacCOBOE YHCII0», A30TOID»
17c 1/3 CoBpeMeHHBIC TIPEICTABICHNSI O CTPOCHUH aTOMa. P, ’ ’ &2ynp.2,3,
«OTHOCHUTEJIbHAsA aTOMHas Macca, Gapuii IJI: 1
«AIIEKTPOHHAS 000JI0YKAY, «INEKTPOHHBII
= o K:1,6
24c¢ 1/4 [Nepuoanueckuii 3aK0H 1 IEPHOANYECKAsl CHCTEMA CIIO1», «IIICKTPOHHAs OpOUTANIBY, &3ynp.2-6 ’
J.M.MenneneeBa. Teopus cTpoeHust aToMa- HayqHast «ITepronnueckas CHCTEMa XUMHYCCKHX
OCHOBA U3y4YEHUS XUMHUHU SJIEMCHTOBY.
20 1/5 Pemenue 3anau &4ynp.1-4
Temal2. Memoowl nayunozo nosuanus(ly).
80 2/6 Ypok Ne 6. [Ipaktuueckas paboraNel pa3auyuaTh SMIMPUUECKUC U J:16,8
OKcIepUMEHTAIBHBIN aHaIN3 KaKk METO/ UICHTHOUKAIIMA | TEOPETUYECKUE METObI IIO3HAHUSI.
XUMHUYECKUAX COSTMHEHUN U OTIPEICTICHHS X OOBSICHATB POJIb XUMHUYECKOTO P:4,5
Ka4ecTBEHHOTO cocTaBa (Ha MpuMepe coeTMHeHNH IKCTIEPUMEHTA U MOJICTTHPOBAHHS B K- 6.7
- Yy
anemeHToB |I-A Tpyrmsr). HAyYHOM U Y4eOHOM ITO3HAHWH, BBITIOHATh
XUMHUYECKUN IKCIICPUMEHT. I10: 1
Tema 2. Cmpoenue gewgecmsa(3u)
150 37 Xumugeckas CBs3b U ¢€ BUIbl. KoBaJleHTHAs CBS3b, €& MopenupoBaTh CTPOCHHE BEIIIECTB C &9ymnp.2-6 J: 16,8
Pa3HOBUAHOCTH M MeXaHU3MbI 0Opa3oBaHusl. [lonapHOCTE | KOBaJEHTHON M MOHHOH CBS3BIO.
Crp54 P: 1-5

MoJiekys. loHHast cBsI3b, MeTAIIMYECKas CBSI3b.
Bonopoanas cBsi3b.

OnuceiBaTh CTPOCHUE KOMIIJICKCHBIX CO-
GHHHCHHﬁ. I[e.]'[aTL BbIBOJBI U3 PE3YJIbTATOB




220 3/8 Ypok Ne 8. BemecTBa MOJIEKYIJISIPHOTO U MIPOBEIEHHBIX XUMUICCKUX OIBITOB, &10ymp.2-4 | 11O: 1,6
HEMOJIEKYIJISIPHOTO CTpOeHus. AMopdHOoe U OOBACHITH TPUUMHBI MHOTOOOpa3HsI
KpPUCTaNIMYECKOE COCTOsIHUE BelecTB. KpucTaamnueckue | BEHIECTB IUL: 2
PEIIETKH U UX TUIIBI [P 2
270 3/9 VYpoxk Ne 9. IIpuunHbl MHOTOOOPa3Hs BEIIECTB: H30MEPHS, &12ymp.2-7 | . 1 6
. b
TOMOJIOTHS, aJUIOTPOIIHSL, U30TONUS, U30MOP(PU3M U
noIUMOpdU3M. CocTaBHTh
H30Mephbl
Tema 3.Bewecmsa u ux cucmemul(2u)
6H 4/10 Ypok Ne 10. Cucrema. ®aza. Cucrema roMOTeHHAS U Pasznuyate uncThIC BellecTBa U CMECH. &13ynp4-6, | JI:16,8
reTeporeHHasi. XuMHIeCKOe COeTMHEHHE. Krnaccudunupopars xumuueckue BemiectBa | &14ymp6-9
WnnuBuayansHOE BewecTBO. YUCThIE BEIIECTBA U CMECH. B 3aBUCHMOCTH OT KOJIMYECTBA B HUX P:1-4
JucnepcHoCTs. npumecei. IIpuBoauTe npuMepbl o: 1
Pa3JINYHBIX TUCTIEPCHBIX CUCTEM.
11u 4/11 Ypok Nell. [Ipaktrueckas pabora No2 «lIpuroroBnenune UT: 1-3
PacTBOPOB € 33JIaHHON MOJIIPHON KOHLIEHTPALUE».
K: 1,2
Temad. Xumuueckue peakyuu u ux oowas xapakmepucmuxa. OCHOGbL XUMUYECKOU dHepeemuxu(2y).
18u 5/12 VYpoxk Nel2. Knaccudukanusi opraHH4ecKux 1 Knaccupunmposats xumuveckue peakiuu. | &17ynp4-6 | JI: 16, B
HEOpraHMYecKHX peakuuil. TepMoxumudeckre ypaBHeHHs: | OnUChIBaTh TEPMOXMMUYECKUE PEAKIINH.
[IporHo3upoBaTh BO3MOKHOCTb P:4,5
25H 5/13 VYpok Ne 13.Pemenue 3anau. MPOTEKAHHS XHMUYECKHX PEaKIIHil Ha K67
(V3 ‘ 4
OCHOBE MMEIOLMXCS 3HAHUH JIEMEHTOB
XUMHUYECKON TEPMOJIMHAMUKH. T10: 1
Tema5. Xumuueckue peaxyuu u ux oowasn xapakmepucmuxa. OcHo8bl Xumuyeckou sHepeemuxu (3u).
2n 6/14 Ypok Ne 14. CKOpoCTh XUMHUUECKOH peakluu. DHEPIus OOBACHITH 32aBUCMOCTH CKOPOCTH & 21ynp3-7 | I1O: 1,2,5,7

aKTHUBalluH. q)aKTopLI, BJIMAIOIINEC HA CKOPOCTH PCAKIIUU.

XHMHUYECKON PCAKIMH U MMOJIOKCHUS




On 6/15 Ypok Ne 15. Xumuueckoe paBHOBecHe. PaBHOBECHBIE XUMHUYECKOTO PABHOBECHS OT PA3TUIHBIX &24ynp 6-8 | JI: 10,8
KoHIeHTpanuu. KoHcTanTa paBHOBeCHS!. ¢axTopos. [IpeackaspiBaTh HaNpaBICHUE
CMEILECHHUS XUMHUYECKOTO PABHOBECHS ITPH P:4,5
161 6/16 VYpok Ne 16. [Tpakruueckas padora Ne3 mo teme: W3MEHEHUH YCIIOBHI POBEIEHHs! 6.7
N . 5 5 . 6,
«BnusiHUE yCIIOBHIA Ha CKOPOCTh XUMHUYECKOH PEaKIIUn». 0BPATHMOIi XHMHUECKOT PEaKIlHH.
Temab.Pacmeopul snekmponumos. Peaxyuu ¢ pacmeopax 31exkmpoiumos(5t4)
23n 7/17 Ypok Nel7.Teopust 3MEKTPOTUTHICCKOMN THCCOITHAITIH. JlaBaTb ompemencHUs XUMHISCKUX &25ymp.1-6 | JI: 16,8
CuiibHBIE B clTa0bIe AIEKTPONHUTHL. CTeleHb JUCCONUAIN | TTOHATHH «QIEKTPOIUTY, «HEIESKTPOIuT», | cTpl98
«OIEKTPOIUTUYECKAS TUCCOLUALIHSI, P:1-5
135 7/18 Ypok Ne 18. Peakiuu nonHoro oomeHa. KucnotHo — «HOHHBIE YPABHEHNS, COKHCIHTENbY, &27ymp3-7 < 14
OCHOBHBIC B3aMMOJICHCTBHUS B PACTBOPAX. «BOCCTAHOBHTEITh, «OKHCITCHHE,
«BOCCTaHOBJICHUEY, «CTECIICHb OKUCICHUS. I10: 1-3
20s 7/19 Ypok Ne 19. 'maponn3 HEOPraHUYECKUX U OPTaHUIECKUX ’ &29ymp3-7,
COCIMHEHMI IUT: 1-4
274 7120 Ypok Ne 20. OxucnuTenpbHO- BOCCTAHOBUTENBHBIC &30ymp.1-6 | 11p- |
peakuuu. MeTos1 3NeKTPOHHOTO OalaHca.
3d 7121 Ypok Ne 21.KonTponsnas padoraNel mo Teme: «Ctpoenue
BEIIECTBA ¥ XUMHUUECKAs JTHHAMHUKA.
Tema 7.Hememannwt u ux xapaxmepucmura(3u).
10¢ 8/21 Ypok Ne21. Iasiorenst. OOI1ast XxapakTepUCTUKA XapakTepu3oBaTh 00IUE CBOHCTRA &36, J:16,8
raJIOreHOB- XMMUYECKUX AIIEMEHTOB, IPOCTHIX BEHIECTB U | HeMeTauioB. OOBSICHATH 3aBUCUMOCTh T26125,26
HX COECIMHEHUM. CBOICTB BEILIECTB OT X COCTaBa U yopl.2 P:1,2,35
CTpOeHUsl, 00BSICHATH U3MEHEHHUSI CBOHCTB [O:-1.2.5.7
- - . b b b
170 8/22 VYpox Ne 22. O0mias xapakrepucTka 31eMenTos VIA XHMIUYECKIX 3IEMEHTOR Ha OCHOBE &37
rpymmsl. Kucnopon, cepa. Oxenmst ceprl. CepHas KHCITOTA. CTPOGHHS ATOMA 1 TIOJIOMKEHHS B &39ymp1-5 IUL: 3, 6
nepuoandecKoi tabmuie. Habmonats u
24¢ 8/23 VYpox Ne23. Obuiast xapakTepucTuka 31neMeHToB 1VA- p A &45ynpl-3, | rp: 1
OIMCHIBATH XUMUYECCKHUE PEAKIIHH, :
rpynmsl. Yriepos. OKcuasl yriepoaa. YroiabHast KHCIOTa. - Tab6:144,45
BBITOJTHATh XUMUYECKUH SKCIIEPUMEHT T10
P &46ympl-6. | K: 1-5
pacro3HaBaHUIO HEOPraHUUECKUX BEILIECTB.
120,146

Tema 8. Memannvl u ux eadxcuetiuiue coeourenus: (3u)




2M 9/24 Ypok Ne 24, O6mrast xapakrepuctrka Metaymios 1A u |l XapakTepu3oBaTh 00ITHE CBOMCTBA &A48ymp2- J: 16,8
Arpym. llenounsie U mIeT0YHO3EMENbHBIE METAJUIBI M UX | MeTaJUI0B. OOBSCHITH 3aBUCHMOCTD 5&49ynp2-
COEAMHEHHS, CTPOSHHE, OCHOBHBIE CBOICTBA CBOWCTB BELIECTB OT MX COCTaBa U 6, cxema 6 P:1,2,3,5
CTpOCHMS, OOBIACHITH H3MEHEHHS CBOICTB Oo:-1.2.5.7
- - . 9“9 o
oM 9/25 VYpoxk Ne 25 Kpatkas xapakrepuctrka Metamios A XUMHIUECKHX 2IEMEHTOB Ha OCHOBE &50ymp2-7
rpymnmnsl. ATIOMUHUHR U eT0 coeuHeHus. AM(oTepHOCTh CTPOCHHS ATOMA 1 TIONIOKEHHS B ILL: 3, 6
OKCHZa ¥ TUAPOKCH]IA AIFOMUHHA. nepuoardIecKoli Tabmuue. JlaBath
II1P: 1
XapaKTepUCTUKY O-2J1eMEeHTaM 1 UX :
16Mm 9/26 Vpox Ne26. Kparkast xapakTepHCTHKA OTIeIbHBIX d- paKtep Y &51
. coenmHenusiM. HaOmonaTe 1 onucsIBaTh
3JIEMEHTOB U X COCIMHECHUI. &52ymp3-6 | K: 1-5
XMMHUYECKUE PEAaKIINH, BBITOJIHSATD
. crpl34,
XMMHYECKHI SKCTIEPUMEHT I10
Ta0da53
pacno3HaBaHUIO OPTAaHUYECKHUX U
HEOPraHMYECKHUX BEIIECTB.
Tema 9. Ob606wenue 3nanuli 0 Memaniax u Hememaniax(24)
23Mm 10/27 Ypok Ne 27.CpaBHuTENnbHAS XapakTepuUCTHKa MeTaiuioB 1 | CuctemMarn3upoBath U 0000mats 3Hanus o | &53ynp2-4 | [10: 1,2,5,7
HEMETAJJIOB U X COeMHEHMIA. | eHeTnueckas cBs3b MeTaiax U Hemeramiax. CocTaBisITh ctpl5l
HEOPraHUYECKUX BEIIICCTB. CpaBHHUTEIIbHBIC ¥ 000OIIAIOIINE CXEMBI. &54ynp1-5, 16,8
. P:4,5
6a 10/28 Ypok Ne 28. KontponbHas paboraNe2 1o teme:
«HemeTanbl , METaJITBI U UX XapaKTEPUCTUKAY. K- 6.7
. b
Temal 1. Knaccugpuxayus u 63aumoces3b HeOpeaHuieckKux u opeanuyeckux sewecms(1q)
13a 11/29 Ypok Ne29. BzanmocBs3b HEOPraHMYECKUX U Hcnonb30BaTh BHYTPH- U MEXIpeaAMeTHbIE | &56 ynipl-6 | JI: 1 6, B
OpPraHUYEeCKUX PEAKIIHNH. cBsi3u. OOBSICHATD POJIb XUMUYECKOM Tada
HayKH{ B )KU3HU COBpEMEHHOI0 obmiectsa B | 61,62,63 P:4,5
[EJIOM U KayK/I0TO YeJIOBEeKa B K 6.7
Y
OTJEIBHOCTH.
Io: 1
Tema 10 Xumus u orcusnv(ly.)
20a 12/30 Ypok Ne 30. buorennsie anemeHTsl. bruonoruueckn [TpuMmeHsTh OMyYeHHbIe 3HaHus ¢ nenbto | &58ynp3-8 | JI: 10, B
aKTHBHBIE BEIIECTBA. XMMHUYECKHE MPOLECCHI B KHUBBIX OXpaHBbI 37J0POBbSI YEJIOBEKA.
P: 1-5

[IponaranaupoBaTh 310pOBBIN 00pa3




OpraHU3Max. *u3HU. [lop30BaThCS HHGOPMALTHEH 13 K:1,6,7
JIPYTHX UCTOYHUKOB JIJISl TIOATOTOBKH
KpaTKUX COOOIICHUI I10: 1-4
II: 1,2,6
Tema 11.Texnonocuueckue 0CHO8bl NOYHeHUs 8ewecme u mamepuanos(ly).
27a 13/31 VYpok Ne31. Xumudeckas texHonorus. [IpuHIums: CucTeMaTH3MpOBaTh OOIIHE TPUHIIUIIBI &61,&62ymp | P: 1-5
OpraHU3aINHA COBPEMEHHOTO MPOM3BOACTBA. XMMHIECKOE | HAyYHOH OpraHU3aIliy XHMHYECKOTO 6-8.&63ymp
ceIphE. O0IIIE CIOCOOBI MOMTyYeHHS] METAITOB. XUMUYecKasi | mpou3BoAcTBa. OOBICHATH ONITUMAIIBHEIE 2-4 K:1,6,7
TEXHOJIOTHSI CHHTE3a aMMHUaKa. YCIIOBUSI YIIPABJICHUS MPOMBIILICHHBIM [O: 1-4
MIPOM3BOACTBOM KOHKPETHOTO MPOIYKTA.
CocTaBisTh II: 1,2,6
CpaBHHUTEIBHBIE  000OIIAIOIINE CXEMBI. J:16,8
P: 1-5
K:1,6,7
o: 1-4
II: 1,2, 6
. Drxonoeuneckue npobremol xumuu(1y).
4m 14/32 Ypok Ne 32. UCTOUHHMKH U BUIBI XUMUUYECKHX 3arpsi3HeHUN | OLEHUBATH BIUSAHUE XUMUYECKOTO &64, &65, J:10,B
OKpyKarolei cpejibl. X UMHKO-3KOJIOTHYECKUE MPOOJIEMBI | 3arpsi3HEHHS OKPYIKAFOIIEH cpe/ibl Ha ctp214
oxpansl atmoctepsl. Ctpatocdepsl. I'napocdepsi, OpraHM3M YeJIOBEKa U JIPYTHE KUBBIC P:1-5
utocdepsl. opranusmbl. [IpaBuiIbHO 0OpamaThes ¢ K- 1.6.7
. 2 b
TFOPHYMMU U TOKCUYHBIMH BEIICCTBAMH,
71a00pPaTOPHBIM 000PYTOBAHUEM. I10: 1-4

II: 1,2, 6




3AK/TIOYEHHE (24y). Hughopmayus. Hemounuxku xumuuecxkoi ungpopmayuu. Illoemopenue « Xumuueckoe 0o6pazosanue u XuMuieckas Kyaomypay.
I11m 33-34 Ypok Ne 33-34 IloBTopeHue «XuMHU4IeCKOe 00pa3oBaHUE U
XUMUUYCCKaAA KYyJIbTypa».
18m
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