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MOACHHTENLIHASA 3ATIHCKA (10-11 kaacc)
Hepewents HOPMATHBHLIX TOKYMEHTOB, HCIOUILIVEMBIX /LI cocTaBaenns paboueil nporpammes:

JaxoH « 00 ofpazosaHEHY

1.

2. TlpumepHas nporpaMmMa no npeaMery

3. Astopckas nporpamma asTopos YMEK

4. depepancubii nepedens YIEOHHKOR, YTEEPHICHHEIX H PEKOMEHTOBAHHLIX K HCNOILI0BAIMHIO B 00pajoBaTensHoM npouecce 000

3. YueDnwii mnan OY

Pafbouas nporpaMMa No XHMHH COCTARIEHA HA OCHOBE gemoperol npospavmer afpueina (.C. ¢ yueroM npusMepHol nporpaMMel 0CHOBHOIO
obulero ofipazoranns o kypey «Xumus» & 10 1 |1 knaccax.

Jlanuas nporpaMMa KOHKPETHIHPYET H PACLIMPHET COJEPKAHHE OT/EIBHEIX TeM o0pasoBaTeNLHOIO CTAHAAPTA B COOTBETCTRHH ¢
obpasosare)bHOl TPOTPaMMON IMIKOJILL JaeT pacnpeaencHAe y9eOHBIX HaCOB M0 paslelaM Kypca H NOCAeA0BATENBHOCTH HX HIYIEHHA C YUETOM
BHYTPHITPEIMETHELX B MEANPEIMETHEL CBATCH. NOTHEH y4eGHoro Npolecca MKoaL 3Koaornyeckoil kyneTypel. [porpamya conepamt nabop
AEMOHCTPALHOHHEX, abopaTOPHEX | NpaKTHH9eckHx pabot, ReobxoauMen And GopMHpoRanna y yHaumxces cneunduueckux aaa yaebuoro
NPeIMeTa XHMEA SHAHWIE 1 yMeHHA, a TAKKe KII0YeRsX KoMaeTeHTHOCTeH B cepe caMocTosTeNsHOH NotHaBaTefbHOH NeaTeasnocT ¥ ObToBROH
cpepe. Peanuraims nporpaMMel COITAET YCIOBHA [UIA PAIEHTHS SKONOTHYECKOH KYNBTYPH YHalIHXCA, Kak ocHoRHOMN naen obpasoBarensHoi
NporpaMMbs KO
Kype xuvun nanpasnen wa:

= dopMBpoBaHHe ¥ YHANIHXCA XHMHIECKHX YHAHKH KAk KOMITOHEHTA ECTECTREHHOHAYYHON KAPTHHEI MHP:
*  PAIBATHE JTAYHOCTH 00YUAOMHXCE. HX BHTCINEKTYANLHOES H HPABCTREHHOE CORCPIIEHCTROBAHMKE, (POPMHPORAHHE ¥V HHX I'VMAHHCTHYCCKHY
OTHOIEHHH 1 3KOTOMHYECKH MPAMOTHOID NOBEACHNS B ORITY W TPYA0BOH JeaTennHocTH;
« pripaboTky nonsmanns obuecteertoll noTpebHOCTH B PAIBHTHH XHMHK. a Taike hopMHpOBAHHE OTHOIEHHA K XHMHH Kak K BO3MOMKHOH
ofinacT OyayueH npakTHYecKol ACATEILHOCTH:
« dopMEpoBanHe yMenHi GelonacHoro ofpalienns ¢ BEIECTRAMH, HCTIOMB3YEMBIMH B MOBCEIHEBHOH HHIHH,
Conep#anie Kypea BRICTPOEHO ¢ YHETOM NCHXOIOrO-NEIArorHYECKHA NPHHIIKIIOS, BO3PAcTHBIX ocobennocTel IKOILHEKOR. CTapmni NIKOEHEH
BOIPACT XAPAKTEPHIYETCH HBEPIICHAEM NCHXOPHIHYECKOT0 Pa3BHTHA YEN0BCKA, YTBEpAIeHHeM Da30BEIX HeHHOCTEH, ONpeensiouHX THIHOCTHOE H
npodeccHonanbioe caMoonpeiencine obyyaiomerocs so seell nocneayiomeit xuinn. PopMupyercs yeToiuHBag CHCTEMA BEIYIMX LHEHHOCTHEIX
OPHEHTALNA M YCTAHOBOK B COLUHANLHO-TOIHTHYECKOH, IKOHOMAYECKOH. 3CTETHIECKOH B 3xonorHYeckoil cepax IeaTeNbHOCTH B COOTRETCTRHH ¢
NPHHATEIMH HPABCTBEHHEIMH, JCTETHYECKHMH, TPYAOBEIMH HOPMaMH H NpasHiaMH. [IpORCXOINT NPHHATHE OCHOBHEIX CONMANBHBIX poJiei:
paboTnuKka, POAHTEIA, IpakIaHHHA. IATPHOTA POAHOTO Kpad, OCHOBHOS BHHMAHHE JOIIKHO YIAEIATHCA PAIEHTHIO JIOTHYECKOT0 MEIILUTICHHA,
AKTHBH3AIHA KOTOPOrO NPORCXOJHT HA OCHOBE MOIHAHHA OCHOBHLIX 3AKOHOB OPraHH3alil HPHPOJAHOTO M COLMAILHOIO MHPA, TeHIeHIHE |
MpOTHROPEYHHA PA3BHTHA PErHOHA, CTPAHEL BCETO HE/IOBSYHECTEA.




B ocHoBE colepmanHg Kypea XuMHH JCHKAT mIen:

MEATEPHANBHOE €/IHHCTHO BEIECTE OPHPOALL HX FeHETHICCKan CBA3h,
MPHUHHHO-CASACTBEHIBIC CBAIH MEHJTY COCTAROM, CTPOSHHEM, CBOICTEAMHN H IIPHMEHEHHEM BElIeCTH:

NOHABACMOCTE BEIIECTE M 3AKOHOMEPHOCTER XHMHYECKHX peaKiii;

OOBACHAIOWAR M IPOTHOCTHYECKAA POITh TEOPETHHECKHX 3HAHMHA 11 (PaKTONOrHIECKOTO MATEPHANA XHMHH JIEMEHTOR:

KOHEPETHOE XHMHYECKOE COSTHHEHNHE NPeICTaRAReT coDoil 3BCHO B HENPEPLIBHON 1ENH NPEBPAILEHHIl BEIECTR, OHO YYACTBYET B
KPYroBOPOTE BEIIECTE H XHMHYECKOH IBONIOLINHN,

TAKOHB TIPHPO/E 00BEKTHEHEL M MOTHABACMBL JHAHWE JAKOHOR XHMHH 2T BOIMOKHOCTE YIIPABIATE NPERPANIcHHAMHA BEMECTE, HaXoAHTh
IOAOrHICCKH Desonachsie cnocodbl NPOMIBOJICTEA BELICCTB MATEPHAIOB H OXPAaHB! OKPYIKAIOWEH Cpeibl OF XHMHUYECKOTO 3arpa3HeHH;
HAYKA W NPAKTHKE B3aHMOCBA3AHEL. TPEOOBaHHA IPAKTHKH — IRHAYINAA CHIA PAIBHTHA HAYKH. YCIEXH MPAKTHKH 00YCIORICHk
JOCTHHREHHAMH HAYKH:

PAIBHTHEC XHMHYCCKOH HayKH B XHMM3ALMA HapO/HOIO XO3RHCTEA CYMAT HHTEpEcaM YeoBeKa H o0IeCTRA B HEN0M. HMEIT
TYMAHHCTHYECKHH XapakTep M NpHIBank! cnocoGcTROBATE PEIEHHID MI0DANBHEIX TPOGIEM CORPEMEHHOCTH.

Henn mzyaenns xumun:

OCBOCHHE IHAHNEH 00 OCHOBHBIX NOHATHAK. SAKOHOB XMMHH, XHMHYECKOH CHMBOTHKH. BEIIAIONIHNCA OTKPHITHAX XHMHH, POTH XHMHYCCKOI

HAYKH B (JOPMUPOBAHHA COBPEMEHHOH eCTECTBEHHOHAYYHOH KapTHHEI MHPA. METOIaX HAYYHOTO NOZHAHUA;

OBJIAJICHAC YMEHHAMH Hal IoaTh XHMHYECKHE ABJICHUA. IPOBOAHTL XHMHYECKHH IKCIEPHMEHT. MPOH3BOAHTE PACTETE HA OCHOBE
KHMHYECKHX (QOpMYI BEIIIECTB H YPaBHEHHH XAMHYECKHX PeaKUMil: 0G0CHOBBBATE MECTO H POTb XHMHYECKHX IHAHHI B NpaKTHYecKoH
AeATENLHOCTH IOIEH. PA3BHTHH COBPEMEHNEIX TEXHONOMHIL NPOBOAKTL HADMOACHHE 32 IKOCUCTEMAMH € IeNLI0 HX ONHCAHHA H BRIIRICHHA
CCTCCTBEHHEIX H AHTPOMOreHHLIX HIMEHEHHH, CBAAHHLIY ¢ PA3BHTHEM XHMMYECKOH NMPOMBIILIEHHOCTH: HAXOAHTL H AHATHIHPOBATD
HHPOPMAITHID O XHMHYECKOM JarpaiHeHHH OKPY#aIoNIcH CPeibl H o NOCIEICTERAK,

pazBHTHE TOIHABATENLHLIX HHTEPECOR, HHTC/UICKTYANBHBIX H TBOPHECKHX CNOCODHOCTEH B MPONEcce HIVICHHA BRLIAIOITHXCA JOCTHRKEHH A
XHMHH, BOIWEAHX B 00MICYEIOBCYECKYIO KYIBTYPY: B lIPOLIECCE MPOBEACHHA XHMHYECKOTO IKCIEPHMEHTA. CAMOCTOSTENEHOTO
IPHOOPETEHHA THAHWH B COOTBETCTEHH C BOTHHKIIHMHE XHIHCHHBIMH NOTPEOHOCTIMHE:

BOCHIATANME YOSKISHHOCTH B BOIMOMKHOCTH NOIHAHWA JKHBOH NPHPO/ILL, HEOOX0IHMOCTH DepesxHoro oTHOWEHHS K NPHPOIHOH cpene.
cofCTBEHHOMY 3T0POBER); YEAXKEHHA K MHEHHIO ONIMOHEHTA NpH obcy kaeHnH npof/ieM; OTHOMEHHA K XMMHH KaK K oHOMY H3
(yHIaAMENTATEHEX KOMIOHEHTOR ECTECTBOTHAHHA H 3NEMEHTY 00IIeYeNoBedecKoil Ky ILTYphI;

NpUMENenne NIy HeHHEX sHaHuH 1 yMeHnid 11 6e30MacHOT0 HCNOMB3OBAHHA BEIECTE H MATEPHAIOB B ORITY, CELCKOM X03AiiCTBE H Ha
NPOMIBOIACTBE, PEIUCHAA NTPAKTHICCKEX 30404 B NOBCETHEBHOH MHINK. NPEAYNPEAICHHA ABICHIH, HAHOCAINX BPE]l 310POBLIO HENOBEKA M

OKpYAAIOLIeH cpete.

Jagaun
L ll:l{}pMHpﬂBﬂHHﬁ ¥ IEMILHHKOB CCTECTRCHHOHAYHHOID MHPOBOIIDEHHA, OCHOBAHHOID HA NOHHMAHHH RAIAHMOCRATH 2IEMEHTOR WHBROH M

HEWHBON MPHPOIBL OCOTHAHHH YeNOBEKA KAK YaCTH IPHPO/LL, MPOIYKTA IBOIMIOLHH KHBOH TPHPOIEL:




» dopMHEpORAHHE ¥ MIKOJLHHKOR IKOMOTHYECKOTD MEIILICHHSA HA OCHOBE YMENOTO RIAAEHHS CNoco0aMH CaMOOPTaHH3AIHH KH3HECATENEHOCTH;

HpHoOpeTeHHe MKOILHHKAMH ONBITa pa3HoOGpazHOH MPAKTHYECKOH NEATENBLHOCTH, OIBITA NOIHAHNA K CAMONIOTHANNA B IPOLECCE HIVYEHHA
OKPYRAIOUIEro MHpa;

* BOCHHTEHHE IPOKIAHCKON OTBCTCTBEHHOCTH M IPABOBOIO CAMOCO3IHANHA, CAMOCTOSTEALHOCTH H HHHIIHATHBHOCTH YYalHXCH Yepes
BEMOUEHHE HX B NOSATHBHYIO COTAATENRHYIO IKONOTHYECKYIO ACATENEHOCT;

COZAAHHE YCIORAIR JUTA BOMOKHOCTH OCOIHAHHOIO BRIDOPE HHAHBHAYAILHOH ofpazoBaTenbHOil TpaekTOpHH. criocobeTsyiouiei
HOCACAYIOUIEMY NPOPECCHORANBHOMY CAMOOTIPE/IGICHHID, B COOTBCTCTRHH ¢ HHAHBH/IYATEHEIMH HHTEPECamMi pedeHKa H noTpedHOCTAMA

pernoHa.

OcHoBrOE cogep#anne Kypea XuMuH 10-11 kaacca coCTABAAIOT COBPEMEHHEBIE MPE/ICTABACHHA O CTPOSHHH BEUIECTE H XHMHYECKOM [POIIECCE:
obobuIeHHe 0 KHaccax opranHYeckuy H HEOPraHWYeckHX CcoelHHeHHil H UX cROHCTBEX.
lporpamma paspaborana Ha 0CHOBE KOHIEHTPHYECKOID MO/X0/A K CTPYKTYPHpoBaHHIO ydebHOro Matepiana. B ocHOBY NporpaMmel noaoweH
NPHEIHD pazBiBaiomero obyuenns. [IporpaMMa onHpaeTes Ha MATCPHAT XHMHH, M3yYeHHbIH B 8-Y, N03TOMY HEKOTOPEIE TEMBI KYPCa XMMHN
pAcCMATPHBAIOTCH NOBTOPHO. HO ViKe Ha Dolee BEICOKOM TeopeTHUECKOM YPORHE,

Peannianua MpHAIANG Pa3BHBAIOIIETD 00YHEHHA JOCTHIAETCA HIYHCHHEM OCHOB TEOPETHYECKOTO COJEPAARNA OPIaHHYECKOil XHMHH ¢
NOCHSAYIONHM NEPEX0J0M K HX HCIIOIB30BAHHIO HA KOHKPETHOM (DAKTHYECKOM MATEpPHANE. 1/I¢ TEOPETHHECKHE IHAHKS HIPaIOT OO BACHAOILYIO H
NPOrHOIHPYIONIYIO POlh.

Ofman xapakrepucTuka yuelnoro npeamera

OcronpMi npoGieMaMy XHMHH HBRJSIOTCH HIYHEHHE COCTABA H CTPOCHHA BELISCTB. 3ABHCHMOCTH HX CBOFCTE OT CTPOESHHA,
KOHCTPYHPOBAHHE BEMIECTB ¢ 3aJaAHHBIMH CROMCTBAMHE. HCCIE0BAHHE 3AKOHOMEPHOCTEH XHMHYCCKMX npespalieHuii ¥ nyTell ynpasneHHs HMH B
LETAX NOTYYeHHA BEIECTR, MaTePHANOR, JHeprHH, [TosToMy Bech TeOpeTHHYECKHI MaTEpPHAl Kypea XMMHH [UIS CTapiUeH IIKONLI CTPYKTYPHPOBAH
1o nati GookaM: MeTojsl noiHaHus B XxAMEH: TeopeTHucckne ocHoBR XaMiK: Heopranwyeckas xumus; Opranuyeckas xumus: XHMAS B &HIHE.

Conepxanme 5THX yueOHbIX GNOKOB B GBTOPCKHX NPOIPAMMEX  CTPYKTYDHDYETCH MO TEMAEM H JETATHIHPYETCH € YYETOM ARTOPCKHX
KOHLOENIHE., HO HANPABICHO HA JOCTHMCHHC UeneH xuMHHeckoro ofpalosanys B cTapmel mkone,

Kypc opranmwdeckoli xusmuu. npeanaracMeri ydammsMes |0-x kaaccop. BEMIOYECT HIYYEHHE OCHOBHBIX KIACCOB YITIEBOJOPOAOB H HX
NPOH3IBOAHLIX, 0030p TEXHONOTHHA nepepaboTkn HedTH H NPHPOJHOIO rasa, PacCMOTPEHHE COBPEMEHHBIX 3KOJOTHMECKHX npobaeM u myred mx
pemenns. [lpu ofnacHenun MarTepuana MMPOKo npusensiores mupposnie obpaioBATENBHEIE PECYPCRL B TOM  umene paspabotanibie
NPETHIABATCIAMH [ITKOTE]

INporpamma Gazupyerca na YMK O. C. labprensna u coorserersyer ofpasoBaTeAsHOMY CTAHAAPTY CpeaHero (noiHoro) ofero ofpasoBaHHs Mo
xiuMHH Ha GazosoM ypomne. Miyuenwe xummm B 10-m gnacce na Gase nacrosmeH nporpaMMel JomKHO 0BECTISYHTE CASAYIOUIHE NPEAMCTHEIE
pPe3yNbTaATEE

s chOpMHPORINHOCTE NpEICTARNEHR O MeCTe OpraHHYecKol XHMHH B COBpeMeHHOM RayuHOH KapTHHE MHpa:




* [OHHMAHHE POTH OPraHu4eckoll XUMHH B (POPMHPOBAHKHH KPYTO30pa 8 PYHKIHOHATEHON FPaMOTHOCTH HYeNoBeKa 1d PEIICHHS NPaKTHYECKHX
sanag;
*  BIANCHHE OCHOBONOJAIAKIIMMH  XHMHYCCKMMH  HOHSTHSME. TEOPHAMH.3AKOHAMM H  3AKOHOMEPHOCTAMM: YECPCHHOC NOJL30BAHHE

KHMHHECKOH TepMHHOTOTHEH H CHMBOJIHKOHA:

*  BIAACHHE OCHOBHEIMH METOIAMM HAYHYHOIO MOZHAHHA. HCTIOAL3YEMBIMH B XHMHH: HaDMOICHHE. ONHCAHHE, HIMEPEHHE. IKCIEPHMENT, YMEHHE
ofpabarsisars, 0OLACHATL PE3Y/ILTATHL NPOBEICHHBIX ONBITOB W JIENaTh BRIBOLL TOTOBHOCTE M CIOCOBHOCTE NPHMEHSTE METOIL [0HAHNA

NPH PELICHAR NPAKTHYECKEX 3a/1a4:

¢ chopMHPOBAHHOCTE YMEHHS JIABATEL KOJIMYCCTRCHHEIE OLEHKH A NPOBOAHTEL PACUETR! M0 XHMHYSCKHM GOPMYIaM H ypaBHEHHAM:
¢ BIajleHHe NPARHIAMHE TEXHHKA DE30MaCHOCTH TIPH HCNOILIOBAHHH XHMHYECKHX BEIIECTE:
» cihopsuposanHocTh COGCTBEHHON NOIHIHNA 10 OTHOINCHHIO K XMMHYECKOH HHpOPMAIHK. NONY4aeMOil H3 PaTiLIX HCTOMHHKOR.

Kypc obutedi xamun || Kiacca HANPasicH Ha PEILCHHE 31a9H HHTETPALIHE IHaHHH YHAIHXCH 110 OPraHyecKoil XHMHH C IeNhi
(opMHpOBaHKA Y HHX eTHHON XHMuueckoil kKapTrus Mupa. Beayias uies kypea — eIHHCTBO HEOPraHHYECKOH B Opranudeckoll XMMHH HA OCHOBE
OBIUHOCTH HX MOHATHI. 33KOHOE W TeOPHit. 8 TAIOKe HA 0CHOBE OOIIHX MOIX0JO0R K KNAcCH(HKALMH OPraHH4YecKHX H HEOPraHHYECKHX BElIECTB H
FAKOHOMEPHOCTAM POTEKAHAA XHMHYUECKHX Peakiiil MexIy HHMH

Benymas poib B packpuiTHH COACPHaHMA Kypca xwmun |11 knacca DPMHAUIEMHT WIEKTPOHHOH TEOPHH. MEPHOAHYECKOMY 3aKOHY M C
HCTEME XHMHUYCCKHX 3eMEHTOR Kak Haubonee oDUIMM HAayyHBIM OCHOBaM XHMHH. B IaHHOM Kypee CHCTEMaTHIHPYIOTCA.
obobuiorest W yrayGafioTea 3MAHMA O paHee MIYYEHHBIX TEOPHAX M 34KOHAX XMMHYECKOH HAYKH, XHMMYECKHX NpONECCdX M MPOM3BOICTBAX.

[Nporpamma ofecnedHBacT CO3HATENBHOE YCROCHHE YYAIIHMHCH BHKHEHIIHX XHMHYECKHX 33KOHOR., TCOpHEA M
HOHATHI (popMHPYET NPEACTABIEHHE O POJIH XHMHH B PABHTHH pasnoobpainbx oTpaciell NPOHIBOACTEA: IHAKOMHT © BELICCTBAMH, OKPYHAITHMH
senoneka. [TpH 9T0M OCHOBHOE BHHMAHHE YISIHETCH CYIHOCTH XHMHYECKHX PEaKIHd W METOJaM MX OCYIIECTBISHHA, A TAKKE CNocobaM 3ammT
Bl B lesom Kype no3sonseT pazRdTe NPEACTARIEHHA YSalIHXCA O NOIHABAEMOCTH MHDA, eHHCTRE KHBOH H HEKHBOI NPHPOALL, cHOPMHPOBATE 3HA
HHA O BaMHEeRIHX acierTax CoBpeMeHHO
CCTCCTREHHOHAYTHON KapTHHEL MHpPA, YMEHHA, BOcTpeOOBAHHEIE B TOBCCAHCBHON MH3IHH M
NOIBOMAIONHE OPDHEHTHPOBATECA B OKPYIKAIONIEM MHDE, BOCIHTATH YelOBEKa, OCO3HaIomero cebs vactwio npupoas. B pabowueii nporpamme
AlloKEHE BOIMOKHOCTH NPEAYCMOTPEHHOIO cTanjapToM (OpMHpOBaHHS ¥ ofyvalomHxcs
obueyuedHbIX YMeHHH i HABLIKOB, YHHBEPCATLHEIX ¢NOCOGOR IeHTENbHOCTH H KIO4eBEIX KOMITETEHIMI

Odman xapakrepHcTika y4e6HOro nponecca:

HNaunas pabodas nporpaMmMa MomeT GEITE PEATHIOBAHA NIPH HCNOMLIOBAHAH TPATHIHOHHOH TEXHOIOTHE 00YHeHHA, @ TAKKE MEMEHTOR
Jpyrix coBpeMer b 0DpazoBaTeNbHBI TEXHONOTHA, nepeaoBbix GOpM K METO/I0B ODYHEHHA, TAKHX Kax npolaeMHubi MeTo1, pasBHBalolee
obyyerine, KOMITLIOTEPHBIE TEXHOIONHH, TECTOBLIH KOHTPO/IL IHAHMI | AP, B 3aBHCHMOCTH OT CKIoHHOCTEH. notpeGRocTel, posMoMHOCTEH |
cnocodnocTel KamIoro KOHKpeTHOro Kaacea s napanaean. [py nenonssopanan UKT yaureiBalores 3ioposbecheperaiomne acnekTsl YpoKa.

Ocnosroit dopmoii obyuenns srnserca ypok. Jlna peannsaius nporpaMMel MOTyT GbITh

HCHOIEZ0BAHE! CHeIVIomMe QopMEl obyueHns:




- HHAHBHIY A BHAY (KOHCYTHTAIAHA )

= FP¥TINGBas 'I:}-"-I.EHII,H-@L:E IJBGOTEIH}T B Irpyinax, co3dabacMbix HA PATTHYHEIX OCHOBEAX ITO TEMNY YCBOCHHA — IpH H3VYCHHH HOBOIO MaTﬂpHa:la., (1 {4]
YPOBHIO yueOHBIX JoCTHAEHHIT — Ha 0606 marIMX N0 TeMe ypokax ):

- (hponTansHan (palioTa yaHTENs Cpa3y co BCEM KIACCOM B eTHHOM TeMne ¢ ofIHMHE 3a1aqaMi);

- napHas (B3anMoeHcTRHE MERILY ABYMA YHYEHHKAMH C HENLIO OCYINECTRICHHS BIaHMOKOHTPONR),

Kpome ypoka. HCHOILIVETCA PajL APYITHY OpraHH3alHoHBEIX (hOpM 00VUeHUS: - TEKITHMN:

- nabopaTopHO-NpakTHYECKHE JAHATHA;

- AOMALIHAR caMocTOdTeIhHad padora (BETIOYaeT padoTy ¢ TeKeToM YUeOHHKR 0 I0IMOIHHTENLHOH THTEPATYPOH UMM YYANIMXCE. BLIIOTHEHHE
YOPEKHEHHH W penieiue pacueTHhIX 38718y Painol CIomHOCTH:

Texunonorun obyuenns:

B kauecrTpe TexHon0rHH 06y4eHHR N0 JaHHOH paboue yueGHON NporpaMMe HCONLIYETCH TPAIHITHOHHAN TEXHOIOTHS.

B FHMKH.X TpaﬂHuHDHHﬂﬁ TEXHOIOTHH NPHEMEHAKOTCH YaCTHRIC MCTOIR CASTYROIIIHX IIeJ]TEHHDJ]DI‘Hﬁ:

- TEXHOJIOTHH PAa3BHTH KPHTHYECKOID MEIILIEHASN YEpes YTCHHE B THCEMO:

- (coznanne KnacTepor Ha obODINAIONINE YPOKaX, KOTOPEE HATTAAHO PACKPLIBAIOT KNaccHGHEAINIG

HEOPTaHHYCCKHY COSIHHEHHH, A THRKKE I'eHETHYECKYIO CBATh MEEILY KIacCaMB HEOPTAHHYECKHX

COCITHHEHHT ):

- TEXHOTOIHH Hpﬂ&lﬂﬂﬂﬂ JACATCIARHOCTH.

Obocnosanmue suifopa cueremnl 00Yy4EHNHE H PALIHYHBIX Y9eGHO-METOIMMECKHX KOMILIEKCOB [I/I8 Peajnianmu padogeii nporpaMmst.

B coorsercramu ¢ 3akonom PO « O6 ofipazosanuny ocHorroi sanaseil MBOY COII Ne 4 r. MpkyTeka spasetca:

OcymecTanenne nelenanpapieHHOTO NPOLECta BOCHTaHAA B oby4enna rpaxian PO B HATepecax yuaummuxca u Hx poauTence, oGmecrsa,
rocyAapeTia. CONPOBMEIAIMIEIOCH JOCTHREHHEM 00y YaiIIIHMHCA YCTAROBIEHALIX Tpebosanuil (eaepaibHOro KOMIIOHEHTA TOCYAapCTBCHHOTO
ofipasosarensioro cranaapra. OSecneuenne eaMHCTEA 06pazOBATENEHOTO POCTPAHCTEA. IPEEMCTBEHHOCTL OCHOBHRIX 00pasoBaTe/IbHbIX MporpamMs
HAYAILHOTO ODMErD, OCHOBHOID 0DIIEro. CpefHero (NOIHOro) ofpasoBaHKA.

B nenax peannsannn mannoi sanayun OY swbpana s cocrapienns paboyeil NporpaMMel ABTOPCKaA TPOTPaMMa Kypea xusMuH 418 8-11 knaccos
obmeobpaiosarensuex yupexaenuii [ O.C.I'abprenan — M.: Jlpoda. 2008. Jlannas nporpamma umeer rpudy «CooTeeTcTRYET eaepaibHomy
KOMIIOHEHTY FOCYIapCTREHHOTO CTAHAPTAY, COCTARIEHA HA OCHOBAHHH NPHMEPHLX porpam. JUIa peann3ainy cofepKanis MporpaMMel HMEETCH
YHeDHO—METOAHYCCKH I KOMILICKE JUIR yammxcs W yuurenn. Tpenojananne ocynecTeasercs B COEUHATHINPOBAHHOM KaOHHETe XHMHH YUHTENEM
xHMHH Exieneanenxo M H., yuurenem nepsoii kateropueii.

MECTO YYEBHOI'O NNPEJIMETA «XHMHA»
B ®EJEPAJIBHOM BAZHCHOM YYEEHOM IJIAHE
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OcobennocTr cotepikanud Kypea «XHMHA) SBIAIOTCH I1ABHON npraunoli Toro, uro 8 GasmcaoM yuebpom (06pazoBATENLHOM) NIAHE YTOT
NpeaMeT MOSBASETCH NOCIe/HHM B PRy eCTeCTEeHHOHAYYHBIX JHCIHIUIMH, NOCKOALKY /UTH €ro OCBOSHMS IIKONEHHEN A0MKHE ofIajars He TONBKO
ONPEICTeHHBIM 3ANacOM NPEIBAPHTENBHEIX eCTECTBEHHOHAYHBIX 3HAHHNA. HO M JOCTATOYHO XOPOIIo pateThiM abeTpakTisiv MuliienmeM. Pabouas
MporpaMMa paccydTada Ha 68 gacor (34 yaca B rojL. | Ypok B Helemo).

[Mporpamma opreHTHpPOBana Ha Henogbiosanne yyebuuxon xumum A 10 v |1 knaccos asropa O, C. I'abprenana. KOTOpeiH BHECEH B
Mejicpanbhbil nepevent yH9eOHHKOR.  PEKOMEHOBAHBLIX (A0NyIeHHbIX) MunncrepeTsoM 0DPaz0BaAHNA K HCNOALIORAHHIO B 00PAIOBATENLHOM
fnpotecce B 00pa3zoBATENbHEIX YUPCHICHHAK. peannzylommx ofipajosatenbHbie nporpaMmel obimero obpasosanua na 2017/2018 yueburii roa.

Pabovas nporpaMma npe;yCMarpHRacT:
KOHTpOIEHEX padoT- 9 (6 8 10 knacee, 3 8 11 knacce)

npakTH9eckHx pabor- 4 (mo 2 & 10 u 11 knaccax).

[penmernsie pesyasraTs:
4« Xumuny (Gazoseiii yposeis) — TpeboBanMA K NPEIMETHBIM PelyIbTATAM OCBOSHHA GA30BOTO KYPCa XHMHH JI0JHE] OTPakKaTh:

1) eopMHPOBAHHOCTE MPEACTARISHHHA 0 MECTE XHMMM B COBPEMEHHOH HAYMHOH KapTHHE MHpa: NOHHMAHME PONTH XHMHH B (GOPMHPOBAHHM
KPYrosopa H (pyHKIHOHANLHOH MPAMOTHOCTH HelIOBEKA 118 PEIIeHHA NPAKTHHCCKHX AN

1) BIJIEHHE OCHOBONONATAIOIAME XHMHYECKHMH TIOHSTHAMH. TEODHAMH. 3JAKOHAMH H 3aKOHOMEPHOCTSMH: YBEpPEHHOE [MO/BI0BAHHE
XHMHYECKOH TepMHEHOMOTHEH B CHMBOMTHKOMR;

3) BrajieHHe OCHOBHBLIMH METOJAMH HAYYHOIO MO3IHAHHA, HCIONBIYEMBEIMH B XHMHH: Hablio[cHHe, ONHCAHHME, HIMEPEHHE, SKCHNEPHMEHT:
ymenue o6padarTeaaTe. ODLACHATE PEVILTATH NPOBEAEHHLIX ONLITOR H JIENATE BRIBO/ILL MOTOBHOCTE H COCOBHOCTE NPUMEHATE METOIB! NO3HAHHS
MPH PELISHHA NPEKTHYECKHX 3a1a1;

4) chopMHPOBAHHOCTE YMEHHS [IABATH KOTHYECTBEHHBIC ONCHKH # IIPOBOMTE PAcu€rhl N0 XHMHYECKHM QOPMYTIAM H YPaBHEHHAM;

3] BAAIEHHE NPABHIAMH TEXHHEH 0E30MACHOCTH NPH HENONLIOBAHHH XMMHYECKHX BELILECTR;

6) chopMHPOBAHHOCTE COBCTBEHHOR NOIHIAA NO OTHOIICHHIO K XHMHYeCKOH HudopMalHE, NOMy4YaeMoil H3 PasiBIX HCTOYHHKOB.

Hean xumpgeckoro ofpalopanng B 0CHOBHOMH MKoTe:

* hopmuporanuse y 00Y9AIONMXNCA YMEHHA BHAETE M NOHHMATE NEHHOCTL 00PAI0RaHAA, IHAYHMOCTE XHMHYECKOTO SHAHKA VT8 Ka&I0T0
YEJOBEKA HEIMBHCHMO OT €ro NPopecCHOHATEHON TEATENEHOCTH, YMEHHA PA3ARYaTh (PAKTLL M OLEHKH, CPARHMBATE OUCHOYHEIC RBIBOIL, BHIETL HX
CBA3L C KPHTEPHAMH OLHEHOK H CBAYL KPHTEPHEE C olipe/icieHnol cuetemoit nennocreit, gopmynnporats H 060CHOBLIBATE COOCTREHHYID NOSHITHI;

* (hopmuposanie y o6yHAOMMXCH UEMOCTHOTO NPEACTABICHHA O MHPE M POJIH XHMHH B CO3JaHHH COBPEMEHHOI €CTECTBEHHO-HAYYHO
KAPTHHEL MHDA; YMeHHs O0BACHATE OGLEKTH H NPOLECCEL ORPYRaoel JeHCTRATENLHOCTH — NPHPOIHON, CONHANEHON. KYIETYPHOH, TeXHHYecKoH
Cpejibl, HCIILIYA LIS 3TON0 XHMHYECKHE 3HAHNA!

* nprolpeTeHrHe O0YUAIOLMMHCH ONBITA PAsHOOOPAIHON JEHTCILHOCTH, NOIHAHKA H CAMOMO3HAHKA, KIIOYEREIX HABLIKOB ( KJIHYEBRIX
KOMIIETEHTHOCTEH ), HMEIOILHX YHHBEPCAIBHOC THAMCHHE LIS PA3THYHEIX BHIOB JEATENLHOCTH: PeeHns npobiesM, NPHHATHA pellieHni, noHcka,




aanusa v o6paboTri HHGOPMALME. KOMMYHHKATHRIEIX HABLIKOE, HABLIKOB WIMepeHuil, coTpyanniecTra. 6e30nacHoro oBpalleHns ¢ BEIECTRAMMH B

NOBCEAHCRHON HHIHH,

B KadecTBe LEHHOCTHRIX OPHCHTHPOB XHMH4ECKOT0 00Pa30BAHHA BEICTYIAIOT OGBEKTHL H3YHACMBIC B KYPCE XHMHH. K ROTOPEIM ¥
0Oy HatomMxcs (JOPMUPYETCH HEHHOCTHOE OTHOIIEHHE, TIPH JTOM BEAYULYIO POk HIPAKGT NOTHABATE/ILHEIE ICHHOCTH. TAK KaK 1ai b yueOHLIH
[PCAMET BXOJIMT B IPYNIY UPEAMETOR MO3HABATCILHOID UHKENE, MABHad USb KOTOPLIX SAKMI0YACTCH B H3YIeHHR NPHpo/s. OCHOBY NO3HABATENEHEIX
UCHHOCTEH COCTABNAIOT HAYTHBIE SHAHNA H HAY4lbie METOIb M03HAHAS. [T03HABATEARHEIE HEHHOCTHRIC OPHEHTALIMK, DOPMEpYEMEIC B HpOLECCe

HIYVUEHHA XUMHR. MPOABAAIOTCHA B NPHIHAHEH:
* HEHHOCTH HAYYHOIO 3HAHHSA, €ro NPaKTHYECKOH IHAMMMOCTH, MOCTOREPHOCTH:
* IEHHOCTH XHMHYECKHY METOI0B HCCNSA0BANNE JKMBOH H HEXKHBOH NPHpOILL,

PazpuTie nosyasareabHbIX UeHHOCTHBIX OPHEHTANNHNE cOlepkanng EVPCa XHMHH MOIROASET {:lb‘}pMHPUBHThI

*YBEMHTENEHOE OTHOHIEHHE K COTHAATENLHON, TROpUeCKol AesTeNLHOCTH:
*NOHHMAHHE HEODXOAMMOCTH 310pOBOTD 00paa KHIHH;

‘llmpeﬁHGCTh B ﬁe'i}fliJ.TIUBHDH BBITHNITHEHHH TTPABHT Be10nacHOIe HENOIRIOBAHNA BEIIECTE B NMOBCETHEEHOH HHIHN:

*COIHATENLHEH BRDOp Dyaywed npodeccHoRANLHOR TesTeNLHOCTH.
Astoprr ¥YMK: Fabpueann O.C.
Yuebnuk: Xuman. |1 krace.

Pabouas Terpaae: Paboyas Terpans k yuebuuky Fabpuennna O.C. «Xumns. 11 knace». FaGpuenan O.C. Xamusa. 11 knace. Basosriil yposens: yued,

Aas obmeobpasosar. Yupewaenuii /0.C, TaGpuensu. — M.: poda, 2009. = 223, [1] c.: ua.

I"aGpuensn O.C. Iporpamma kypea xumun s 8-11 kaaccos obmeoBpasoratensinix yupexaennii— M.: Jipoda, 2010,
TPEBOBAHHA K YPOBHIO NOATNOTOBKH YYAILMXCH

OcHOBHBIE NOHATHA XHMKH (YPOBEHE ATOMHO-MOJIEKYIAPHBIX IpecTaBIeHH )
BhIMyCKHHK HAYVIHTCH!

* ONHCHIBATE CBONCTRA TREPILIX, WHIKHX. razo00patHbX BENIECTR, BLLISTIT HX
CYIIECTREHHBIE MTPHIHAKH:

* XAPEAKTePH30BATE BEMIECTRA IO COLTARY, CTPOSHHIO H CBOHCTBAM. VCTAHARIHBATE
NPHYHHHO-CNSACTBEHHEIE CBAIH MEATY JAHHEIMH XapaKTepHCTHEAME BEIIECTRA,

* PACKPLIBATE CMBICT OCHOBHLIX XHMHYCCKHX NOHSTHE €aToM», (MOTSKYIa,
AXHMHYECKHH 2MEMEHT, 4NIPOCTOC BELECTROY, CCIHOKHOES BEHICCTROP, «BANCHTHOCTEY,
HCTIOIL3YA 3HAKOBYD CHCTEMY XHMHH:

* H300paMKaTh COCTAB POCTEANINN BEIECTB ¢ IOMOILBID XMMEYECKHX (opmya 1
CYILHOCTE XHMHMCCKHX PeaKiiMil ¢ NOMOLIBI XHMAYECKHX YDaBHCHMI;

* BEIMHCIIATE OTHOCHTENRHYIO MOJCKYIIAPHYIO H MOMIAPHYIO MACCH! BEIICCTB, A TAKEKE
MACCOBYHD JIOITH) XHMHYECKOTD AIEMEHTA B COS/MHEHUAX I8 ONEHKH HX MPakTHUCCKOH

Brmycknuk nnE}fmn BOIMOKHOCTE HAVIMTLEH,

* (PAMOTHD OOPAINATHCA C BEIIECTRAMHA B
II'DHCCAI.HGBI[DFI HKHIHH,

* 0CO3ZHABATL HEOOXOAHMOCTE COBIIOICHHS TTPaBHI
aKoNorHIeckn De30acHoro NOBE/IGHHA B OKpY&arowei
NpHPOIHOH cpene:

* IOHHMATE CMBICHT H HeoDXOIMMOCTE COOTIEHHS
npejnicanuii. npeniaraeMeX B HHCTPYKIHAX 110
HCTIOIE30BAHMIO JIEKAPCTR. cpeicTs ObITOBOH XHMHH H ap.

* HCTIONB30BATE [PHODPETEHHRIE KITHOUEREIE
KOMIIETEHTHOCTH NPH BRIOIHENHH HCCTENORAaTENBCKAX

IPOEKTOR M0 H2YYECHHIO CROHCTR. cnocOBOR HOITYYeHHA 1




THAYHMOCTH;

* CPABHHBATE 110 COCTARY OKCHILL. OCHOBAHWY. KHCIOTHL, COMH!

* KASCCH(HITHPOBATE OKCH/LLE H OCHOBAHHS 10 CBORCTBAM, KMC/IOTHL H COMTH 0 COCTARY:

* OITHCBIBATE COCTAB, CBOMCTHA ¥ 3HAYEHHE (B IPHPOJE W NpARTHYECKOI JeATEIRHOCTH
UENOBEKA ) IPOCTEIX BEUIECTE — KHCIOPO/A M BOAOPOIA;

* JaRaTh CPARHHTENLHYIO XAPAKTEPHCTHKY XHMHYCCKHX MTEMEHTOR W BamHeiiuy
COSIMHEHHH eCTECTBEHHBIX ceMeliCTE MISNOYHBIX METAIOR H MAN0TeHOB;

* noak3oBaThea naboparopiM 0SOpYIOBANHEM H XHMHYECKOH nocy1oii:

* NPOBOJIHTE HECTIOMHBIC XHMHYECKHE ONBITE B HAONIOIEHAR 18 HIMECHEHHAMHE CBOHCTE
BCLICCTR B IPOLECCE HX NPEBPAILCHHIE CODIFOAATE IPABNIA TEXHHKH DE30NacHocTH mpH
npoBeacHH HabTOOeHAH H ONLITOR;

* PaanHiATE IKCNCPHMEHTANEHO KHCIOTH H IETOYH, NONB3YACH HHARKSTODaMH:
OCOIHABATE HEODXOAHMOCTE COBMIOIEHHA Mep Be10NACHOCTH NPH 0GPAICHHE ¢ KHCAOTAMH H
LETOFAMM.

Iepuo ttecknii 38Kk M NePHOANYECKas CHCTEMA xumueckux ementos JI. M. Menaeneesa. Ctpoenue emecrsa

JIeATENBHOCTE YUEHOT O,

Brinycknuk Hayantes:

* kaaceHpHIHPOBATE XMMHYECKHE JIEMEHTE HA META/IbI, HEMETANIBL YEMEHTH,
OKCH/ILI B I'HJIPOKCHIB! KOTOPLIX aM(pOTEPHEL H HHEPTHEIE 3IEMEHTH! (Faikl) JUTH DCOIHAHHS
BEHHOCTH YIOPAIOUYEHHOCTH HAYYHEEX IHAHKI!

* PACKPBIBATE CMBIC NepHomueckoro zakona JI. M. Menaenecna:

* ONHCBIBATL B XAPAKTEPHIORATE Talnu4HY0 GopMy nepHoHYeckoli CHCTeME!
KHMHYECKHX WIEMEHTOR;

* XApaKTepHIOBATh COCTAB ATOMHBIX A7EP H PACTIPE/IENCHAE YHCAA MIEKTPOHOR 110
NMEKTPOHHEIM CAOAM aTOMOB XHMHYECKHX WIEMEHTOR MATEIX TEPHOADB NepHOIHYecKOH
CHCTEMBL. 8 TAKWE KAIUE B KATLIHA;

* PasIHYATE BHALI XHMHHECKOH CBAZH: HOHHYIO, HOBANCHTHYIO NONAPHYI0, KOBAICHTHYIO
HETIONAPHYIO H MCTAILIHYECKYIO;

* H300paKaTh AEKTPOHHO-HOHKBIE (POPMYJIBI BEIECTE, 00pasoBaNHbIX XHMHUECKHMH
CBATAMH PAZHOIC BHR

* BEIARIATH 3aBHCHMOCTD CBOHCTE BEIIECTB OT CTPOCHAA HX KPHCTALTHYCCKHX PEIuéToK:
HOHHBIX, 8TOMHEIX, MOTCKYIADHEIN, METATIHYCCKHX;

* XapaKTepHIOBATE XHMHYCCKHE 31EMCHTE H HX COEAHHEHHS 1a OCHOBE TON0HeHHAA
WIEMEHTOR B NEPHOAHYECKOH cHeTeME W 0co0eHHOCTeH CTPOEHHA HX 4TOMOB!

* OIMHCHIBATE OCHORHEIE 3Tankl OTKPETHA J1. M. MenaeneessiM neproiHbuEckoro sakoHa 1
HEPHOIHYCCKON CHCTEMBE XHMHYECKHX WIEMEHTOR, KH3HE H MHOT000pasHYIO HAYIHYIO

PACIIOIHABAHHA REIECTE;

* PAIRMBATE KOMMYHHKATHBHYIO KOMIIETEHTHOCTD,
HCTOOLIYA CPEJICTRA YCTHOH H MHCEMEHHOH
KOMMYHHKAIMH 0pH pabore ¢ TexcTame yueOHHKa M
AONOIHHTENBHOR IHTEPaTYPOil. ClpaBOMHEIMH
Tab/IHUAMH. TPOABIATE FOTOBHOCTE K YBAKEHHIO HHOH
TOYKH IPCHHA NPH 00CYKICHHH PE3YILTATOR
BEMoTHeHHEOH paboTis:

* 0OBLEKTHBHO OICHUBATE HHPOPMALIHIO O BelleCTBax
H XHMHUYCCKHX Mpolleccax, KPHTHYECKH OTHOCHTECH K
neesaoHayuHoit unopmanun. HetobpocosecTHod
PeRaMe, Kacaromelcs Henoib30BaHNA PAATHYHEIX
BELIECTR,

BLInyCKHAK NONYHAT BOIMOKHOCTE HAYIHTRCS:

* OCOIHABATE IHAYCHHE TEOPETHYECKMX IHAHMN ma |
NpaxTHYeCKOH JESTeNLHOCTH YeNDBeKa;

* OIHMCEIBATE HIYYECHHLIE ODBEKTH KAK CHCTEMEL,
NPHMEHAR TOTHKY CHCTEMHOTO aHATHa;

* MPHMCHATE 3HAHKHA O FAKOHOMEPHOCTHXN
II':!‘FIHD,II;I{T:IBCEGE CHCTEMB! XHMHYECKHX MNIEMEHTOR 18
OOBACHEHHS H NPEIBH/ICHHA CBOHCTE KOHKPETHRIX
BEIIECTR:

* Pa3BHBATE HHQOPMAHOHH Y0 KOMIETEHTHOCTE
nocpeicTeoM YrayDaeHua snannit ob HeTopHun
CTAHOBJICHHA XMMHHCCKOR HAYKH, €€ OCHOBHBIX IOHATHIL,
NEPHOTHYECKOTD 3AKOHA KaK 0JIHOIO W3 BKHCHIINX
3AKOHOB MPHPOARL, 8 TAKAE O COBPEMEHHBIX TOCTHKCHHAK
HAYKH B TEXHHEH.
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* XApaKTCPH30BATH HAYIHOE H MHPOBOIIPEHIECKOE IHAYCHHE NCPHOINYECKOTD JAKOHE |
MEPHOIHYSCKON cCHCTEMBI XHMEYeckrX 3nemenTos JI, M. Menneneeea;
* DCOYHABETE HAYUHBIE OTKPBITHA KK PEIYILTAT ATHTENEALK HaGmonennil, onsTon,

Muoroobpasne xuMHYecKuX peakumii s

BLInYCKHHE HayuuTCH:

* OOLACHATE CYTh XHMHYECKHX NPOLECCOR H HX PHHIHNNATLHOE OTAHYHE OT
hHIHIECKIX;

* HA3BIBATL IPHIHAKH M YCIOBHA TPOTEKAHHA XHMHYCCKHX peakimii;

* YCTAHARIMBATE NPHHALICKHOCTE XHMHYECKOH peakiii K onpeaenénHoMy THITY 1o
OJHOMY H3 KNACCHHKAIMOHHLX IPHIHAKOR: |) N0 YHCIY H COCTABY HCXOJHBEIY BEMICCTE H
NPOIYKTOB PeakuHy { peaKiiii cOe/IHHEHRA. PATIOMEHHI. JaMelleHus H obMena); 2) mo
BEUICACHHIO HIH NOIIOMICHIR0 TENN0TEH ( pEaKiiy IKI0TEPMHYCCKRE W IHI0TepMEdeckne); 3)
0 H3MEHeHHIO cTeneHell oRHCIeHHA XHMHYECKHX WIEMEHTOR IPE&I{I.[HH OKHCIHTCLHO-
BOCCTAHOBHTEILHEIE): 4) no ofpatHMocTH npolecca (peakinn obpaTHMbIe H HeoOpaTHMAbIE):

* HAZBIBATE (PAKTOPLL BAHSIONINE HA CKOPOCTE XHMHYCCKHX peaKumii;

* HaiblBaTh (PAKTOPLL BAHAIOLUIHE HA CMEIIEHHE XHMHYECKOTO DABHOBECHI:

* COCTARTATL YPABHCHHA IMEKTPOIHTHHECKOH THCCOMMAIIHE KHCIOT, IMenodei. coneii;
MUTHBIE H COKPAIMEHHBIC HOHHEIE YDABHEHHA Peakinil odMena: YpaRHeHHs OKHCIHTENBHO-
BOCCTAHOBHTEIbHEBIX Peakilni;

* IPOrHO3HPOBATE TPOIYKTE XHMHEYECKHX peakiuil no opMyiasM/ HaiBaauaM HEX0 THEX
BEINECTR. (MIPEJENATE HCXOHEIE BEECTEA 10 GOPMY1aM/HA3BAHHIM NPOIYKTOE PeaKiHu;

* COCTARIATE YPaBHeHWA peakitiil, cOOTBeTCTRYIOMIHX NOCIEI0BATEILHOCTH { KIIEMoYKeEY |
NpeEpaiieid HeoPraHH9ecKHX BEIIECTE PAsIHYHBIX KITACCOB;

* BRIABAATE B IIP{JIIEDEE IECINEPHMCHTA TIPH3IHAKH, l».‘:RH.IlﬂTﬂHMTB}'K)IEIHE O NpOTEKAHHH
XMMHYSCKOH peaKiHu;

* NPHIOTORIATE PACTEOPLL ¢ ONpeAeiataHoil Maccoroi aoaeli pacTEOPEHHOID BCINCCTRA;

* ONPCICATE XAPAKTED CPE/Ibl BOJHEIX PACTEOPOE KHCIOT H LIeoYel no nIMeHeHHID
OKPacKH HHIHKATOPOR,

* HPOBOIHTE KAYECTBEHHEIE PEAKLMH, NOITBCPHIAIIIEE HATHYHE B BOJHLIX PACTBOPAX
BEIICCTE OTAENBHLIX KATHOHOR H AaHAOHOB.

BRINYCKHHE DOIVYHT BOIMOMKHOCTE HAYUHTHCH:

* COCTABNATEL MONEEYIAPHEIE H [IOIHBIE HOHHEIC
YPABHEHHA MO COKPAINEHHKM HOHHEIM YPaBHEHHAM:

* IPHBOJAHTE NPHMEDLI PEaKITHA. OOITBEPMIHIOIIHY
CYIIECTROBAHME BIAHMOCBAIH MCHKY OCHOBHBIMH
KTaccanMi Hﬂﬂpl'ﬁ.HHT{ECK'Hx BEHICCTR:

* NPOrHOIHPOBATE PE3YIARTATE BO3ACHCTEHA
patIHuHLIX (AKTOPOB HA HIMEHEHHE CKOPOCTH
XHMHYeCKOH peakiinu;

* MPOTHOIHPOBATL Pe3yNLTATE BO3IEHCTBHA
PAVIHYHLIX (PAKTOPOB HA CMEIICHHE XHMHYECKOTO
PABHOBECHA.

M-ﬁcmuﬁpaane BEILIECTE

BrinycrHHE HayduTCH:

* OOPEENATh MPHAANIESKHOCTE HEOPTEHHYECKIY BEMECTE K OIHOMY H3 HIYUSHHEIX
KJIaCCOB/TPYNIT: METAIUIL H HEMETANIEL, OKCHEL, OCHOBAHKSA, KHCIOTEL, COIH;

* COCTABISTE (OPMYSTbt BEUIECTR 110 MX HAIBAHHAM;

BrinyCKHAK NONYSHT BOSMOKHOCTh HAY4HTECH:

* POTHOIHPOBATE XHMHYECKHE CBOMCTBA BEILIECTB HA
OCHOBE HX COCTaBA H CTPOCHHA:

* NPOrHO3HPOBATE CHOCOOHOCTL BEIIECTBA NPOABIATE




* OIpeeasTh BAIEHTHOCTE H CTENeHb OKHC/ICHHA WIEMEHTOB B BEINECTHAX,

* COCTARNATE (POPMYTILI HEOPraNHYCCKHX COCIHHEHHI 110 BANEHTHOCTSM H CTENEHAM
OKHC/IEHHA MEMEHTOR, & TAKAKE 3ap4/iaM HOHOB, YKa3aHHLM B TabaHIEe PacTBOPHMOCTH
KHCAOT, OCHOBAHHA 1 conedi;

* ODBACHATH 3AKOHOMEPHOCTH WIMEHCHHA PUIMUYCCKHX H XHMHYECKHX CBOHCTB NPOCTHIX
BEHIECTE (METALIOBE H HEMETALIOR) H HX BRICIIMX OKCHA0B. 00patoBatHEBIX WIEMEHTaMH
BTOPOrD H TPETRETD NEPHOJ0RE:

* HEIBIBATE O0IIHEe XUMHYECKHE CROHCTRA. NAPAKTEePHEE LI TPYIIN OKCHIOR!
KHCIOTHBIX. OCHOBHBIX, aM(OTEPHBIX:

* HA3LIBATE O0IIHE XHMHYECKHE CROHCTRA, XapPaKTePHBIC [UIS Kaj/10T0 H3 KIIACCOB
HEOPraHHYECKHY BEUMIECTE. KHCIOT OCHOBAHHWIH coneii;

* NPHBOJIHTE IPUMEPEL Pedariui, NoATRePACTAIOIUINY XHMHYeCKHe cBoficTRa
HEOPraHHYecKHX BEIECTE: OKCHJIOB, KHCIOT. OCROBAHHH H coneii,

* ONpEJensTh BEMECTBO-OKHCITHTENL H BEIIECTBO-BOCCTAHOBHTE ML B ORHCIHTENRHO-
BOCCTAHOBMTE/IBHBIX PeAKIIMAX:

* COCTABJIATH OKHCIIHTENILHO-BOCCTAHOBATENLHBIH Gananc (JUIA H3Y4CHHBIX PEaKIHii) no
| IIPETOMEHHEIM CXEMaM Peakiil:

* NPOBOIHTE NabOPATOPHLIC ONBITEI, NOXTBEPHIANIIHE XHMHYECKHE CBOACTRA OCHOBHBIX
KNAacCcoB HEOPraHHYECKHX BCIUICCTB,

* POBOIHTE Ta00PATOPHELE ONBITE 0 NOIYYEHRID H cODRPAHMIO raz00dpatHBX
BEIIECTH. BOJIOPOIA., KHCIOPOIA, YITIEKHCAONO rasa. AMMHAKA. COCTARNATE YPARHEH K
COOTEETCTBYIONIMX PeaKIHi.

TPEBOBAHHS K VPOBHHK)
MOJIroTOBKH YUAIIIHXCSH

Inarts / nopuMaTs ;

| BEIIECTBD — DKCHII -

OKHCIHTENLHEIE HH BOCCTAHOBHTE/IBHLIC CBOMCTBA ¢
j-"'-IE"I'I:}M creneHed oKHCNeHHA AWEMEHTOB. BXOJHIIHX B €TI0
CoOCTaB:

* BLIAB/IATE CYMIECTBOBAHKE IEHETHYCCKOMH
| BIAMMOCHASTH MEAULY BEMECTBAMH B DAY NPOCTOE
THAPOKCH]T — COJIb:

* KapakTepHioBaTs ocobkie cROBCTRA
KOHIEHTPHPOBAHHBIX CEPHON M a30THOHR KHCAOT:

* [IPHBOIHTE TIPHMEPE! YPABHEHRI peakinil. neratmx
B OCHOBE NPOMBIIITEHHBIX CHOCOBOB MOIVYeHHS AMMHEKA.
CEPHOH KHCIOTEL YYTI'YHA H CTaIH;

* OIHCHIBATE (PHIHHECKHE H XHMHYCCKHE IPOILECCHI.
HABNANMIHECH YACTRIO EpYTroBopOoTa BEIIECTH B NTPHPOAE,

* OpraHHIOBRIBATL, MPOBOAHTE YICHHYCCKHE MPOCKTHI
10 HCCAEA0BAHHIO CEBOHCTE BEIICCTE, HMCIOHIHX BAKHOE
NPaKTHYCCKOE JHAYCHHE,

THEME PO XEMER 6 eCMECe03INan e, cC CRA3E C APpYIHMHE CCTCCTBEHHEIME HAYKAMH. THAYMEHHE B WHIHH COBPEMEHHOTO obmecTsa;
FTHAMS { ROHMOMS ENCHERINE XUMEYSCKUe ROHARMNAT BEIMCCTRO, XHMBEYECKHH 3MeMeHT, aTomM, MOJIEREYJIE, MacCd aTOMOB H MOJICKYL, HOH,

PAIHEKRL, 2IA0TPONHA, HYKITHIL H HIOTOML, ATOMHBIC X=, -, ff—ﬂpﬁl-'lTﬂJTH. XAMHYECKAA CBAE, AICKTPOOTPHIIATENLHOCTE, BAMEHTHOC TR,
CTENEHE OKHCIEHHA, THOPHANIANAS 0pOHTATEH, MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYL, MOJIb, MONAPHAA MacCa, MOIAPHEIH obLeM, BeniecTea
MOJICEYTEPHOTD H HEMOIEKYTAPHOIO CTPOSHEA, KOMILTCKCHBIC COCJTHHCHAA. JHCICPCHBIC CHCTEMbBL, HCTHHHRIC PACTROPEL, WICKTPMIHTHYECKAR
ARCCOITHAHA, KHCIOTHO-OCHOBHLIE PEAKTIHH B BOTHBIX DACTBORAX, MAIPMINE, OKHCICHHE H BOCCTAHORINEHHE, WICKTPUINE, CROPOCTE
XHMHYCCKOH PeaKIlHH, MEXAHHIM PeakiluH, KaTamus, Teitosodi sfperr pearkimu, MTANBINA, TelloTa 00pasoBaiia., IHTPONHE, XAMHYECKOE
PABHOBECHE. KOHCTAHTA DABHOBCCHA. YITICPOAHBIH CKEIET, (PYHKIHONANLHAR TPYIIIA, TOMOIOTHA, CTPYKTYPHAS H IPOCTPAHCTREHHAS

il




HIOMEPHA. HHAYKTHBHLIA H Me30MepHBIH derrrr. saextpodun, nykneodni, ocHOBHBIE THITE peakilnil B HeopraHuyeckoli M opragyeckoii
XHMMH:

FHAMb 1 NONEMAMD OCHOSHBIE TAKOHBI XUMIIE 33K0H COXPaHCHNS MACCH BEIIECTH. NepHOIHYecKHil 1aK0H, TAKOH TOCTOANCTEE COCTARA,
3aK0H Asoraipo. 3axos ['ecca. 3aKon JelicTBYIOINX MACC B KHHETHRE H TEPMOIHHAMMKE:

IHamb & NONUMArtb OCHOSHBIE MEOPHN XILMII: CTPOCHHA STOMA, XHMHYECKOH CRATH, MEKTPOINTHYCCKON THCCOLMAIIMN, KHCIOT U
OCHOBAHHH. CTPOEHHS OPrAHHYIECKHX COCIHHEHHAI (BKMIOYAA CTEPEOXHMHID). XHMHYECKYIO KHHETHKY M XHMHUYECKYIO TEPMOIHHAMHKY:
IHAMB KAQCCUPUEAHUI 1 HOMERKAGRIYPY HEOPralHICCKHX H OPraHHYecknx CoeInHeHHI:

IHAME APUPOOHBIE HCMOYHIKN YTIEBO0POOR H cioCo0LI HX NepepatoTin;

THAME Belgecmed U MAMEPUATH, WHPOKO NCROJIBIVEMBIE € APAKMUKE: OCHOBHBIE METAILIL H CILIABLL. IPadiMT. KBapLl. CTEKA0, HEMEHT.
MHHEPAILHBIE YAOOPEHA, MHHEPAILHEIE H OPraHHYeCKHE KHCIOTDL, LIEN0YH. AMMHAK. YTIEBOAOPO . (eHOMN, AHIUTHH, METAHON, FTaHoI,
ITHAEHT AMKOITh, TTHIEPHH, POPMANLISTHL alleTATL/ICIHL, AICTOH, MIIOKO3A, CAXap03a. KpaxMal, KIeTYaTka, aMHHOKHCIOTE., GeaKH.
HCKYCCTHEHHEIE BOMOKHA, KAYIYEH. IIACTMACCEL. #HPLL MbIIE H MOIOLIHE CPENCTRA:

FHAME OCHOBHBIC TEHICHIIHH DAIBHTHA METAUIYPIHH B XHMHYCCKOH npoMuinennocTd Crepiuiosekoil obnacTa:

THAME CII0CoDH 0TOOPA B MCTOYHHKH NONYUEHHS XHMHYECKOH HHPOPMAIIHA Lis pelicHus KoukpeTHoll npobnemMer B3POCIIOTO YelIOBCKa:
FHame ocoOSHHOCTH PANIHYHBIX CTHASH NOJaYH XHMHYECKOH HHGOPMALTHE;

FHamep OCHOBHEIE Npodeccuu 1 obpazoBaTe/LHLle yupesienus Crepriosckoi o6IacTH. OCYIECTRISIOUIME MOATOTORKY B 0fNACTH XHMHH #
IKOSOTHH;

usmerns npedcmagienue 06 SQPEXTHBHLIX criocobax MPOBEPKH JOCTOBEPHOCTH NONYYAEMOH H3 PASTHYHEIX HCTOMHHKOB XHMHYeCKoi
HH(popMarHu:

wMems NpeocmasIenia 0 HOPMATHEHBIX AKTAX 3aKOHOATE RO H HCIONHHTENLHOH BiacTH CBepLiosckol o01aCTH N0 JaTsHeiimeny
YEPCILICHHIO 3Konoryieckol DeronacHocT :

uMems HPeOCMagneHiiA 0 BOIMOKHOCTAX JanbHefilero NOBLIIEHHS JTHYHOTO YYACTHS B PEIIEHHH IKONOIHYIECKHX NpobieM poIHOTro Kpas.

Ymern:

Ha3bigames HIYMEHHEIE BELIECTRA 10 «TPHRHANEHON H MEHIYHAPOIHOH HOMEHKIATYPaM;

M'pede.umn: BANEHTHOCTE H CTENCHE OKHCJIEHHA XHMHYSCKHX JIEMEHTOR, 3ApAL HOHA, THI XHMHEYECKOH CRATH, NpOCTPaHCTEBCHHOES CTPOSHHE
MOIACKY . THII KpHﬂTEJI:lH‘IfJCKUﬁ PEIICTER. XapakTep Cpejibl B BOOHBIX PACTBODAX, OKHCIIHTENE H BOCCTAHORHTENE, HAMpaBIEHHE CMEICHHA
PARHOBECHH MO BIHAHHSEM PRIIHYHBIX l]]ﬂl('rﬂpﬂﬂ, HIOMEPLL H MFOMOJOTH. IPHHALTIECHRHOCTE BEIECTR K PEUTHMHEIM EIIACCaM OpradHYeCKHX
COE/IMHCHHH, XapaKTep BIaHMHOTO BAHAHHA aTOMOB B MOJICKYIIAX, THIIL PEAKItHH B HeOpraHH9eckol H OPraHH49ecKol XHMHUK;
XAPAKMEPUIOEams: 5- , P- W d-21EMEHTEI 110 HX NONOKEHHIO B neproaHdeckoil cuereme JI M Menaeneesa: obimse XHMHYecKHe croficTna
METAILIOB, HEMETANIOR, OCHOBHEIX KACCOB HEOPTAHHYECKHX COSIHHEHHIL: CTPOSHHE H CBOHCTBA OPTAHHYECKHX COCIHHERN (YIIeB010poIoB,
CITHPTOR. d]E:HﬂJIDB.. ANBACTHIADE H KETOHOR. Hﬁpﬁ(}liﬂﬂm}{ KHCJIOT, aMHHOB, AMHHOKHCIOT H }’I:'EIEEO.I[DB:I:




*  OGBACHAMD: JABHCHMOCTE CBORCTE XHMHUYECKOI'O 2/1eMenTa H 00pa3oBaHikIX MM BELIECTE OT NONOWCHHA B NepHoaryeckol cucreme JLH.
Menseneepa: 2aBHCHMOCTS CBORCTR HEOPrAHHYECKHX BENIECTB 0T HX COCTABA H CTPOSHHS: NPHPOJLY M ciocofE ofpailoBanus XuMHYecKod
CRATH. JABHCHMOCTD CKOPOCTH XHMHYECKOH Peakiiy OT pazinyui L (PAKTOPOR, peakiHORHOH crioco0HOCTH OpraHHYeckuy CoeaHHeHmil oT
CTPOEHHA WX MOIEKYIT;

*  GBINOAHANE XEMHNECKUI PRCREPUMEHM NO; DACTIOZHABAHHIO BAXKHER IITHX HEOPraHWHYECKHX W OPTaHHYECKHX BEIIeCTR: NONY9EeHHID
KOHKPETHBIX BEIIECTH. OTHOCHIIHNCA K HIYUEHHBIM KIACCAM COeTHHeHMI;

s Hpogodumb PACHETH MO XHMHYECKHM (OPMYIIAM H YPaBHEHHAM PeaKiHii;

*  OCYH{ECMEAMb CAMOCTORATENRHEIH MTOHCK HHDOPMANH (XHMHYECKOT. IK0N0THYCCKOH, 00 yaelHLIX 3aBEICHHIX H BOCTPeBORAHHbIX
npofeccusx) ¢ HCNOMLIORAHHEM PAHYHEIX HCTOYHHKOR (CTIPABOYHELIX. HAYUIHLIX M HaYYHO-TONYIAPHBIX H3JaHHH. KOMOLIOTePHMX (a3
JiaHibix, pecypeos MuTephera); HCNOILIOBATE KOMILIOTEPHBIC TEXHOMOTHMH 18 00paboTEH H Nepeadn HHPOPMAIIHH H €€ NPE/ICTARTENNS R
pazTHIHB hopMax:

= cobaiodams OCHOBHEIE 3AKOHL H NOCTANORNICHIS NPUPoiooxpanHoil HanpapnennocTd Ceepaiosckoit ofIacTH, MyHHIHIATLHOTO paioHa;

. yMemy ssicmpausams B3aiMOICHCTBHE CO CBEPCTHHEAMM, YHHTE/AMH Ha OCHOBE 0DIIENPHHATLIX MOPATLHBIX, HCTETHYCCKHX

TPYAOBBEIX HOPM, YHETA HHAHBHAYAILHLIX 0COOEHHOCTEH PasHEIX MIONCH;

* HCNOJIL3OBATE NPHOGPETEHHBIC IHAHAN H YMEHHA B NPAKTHYECKOH TeATEILHOCTH H NOBCeIHCBHOH HWIHN 11M:

* MOHHMAHHA CI0OANBHEX (POSAEM. CTOANIMX NEPE YENOBCYECTROM: IKONOTHYECKHX. JHEPTETHYECKHX W CHIPLEBRIX:

* NOCTOSHHOH CAMOCTOSTEALHOH 3a00TH O coXpaHeHHH GnaronpuaTHoi NpHPOIHOH CPe/Il B MeCTe CROErD NPOMHBAHHAL

* ODBACHEHHA XMMHUYCCKHX ABICHHH, NPOHCXOIAIIHX B IPHpoJie, OITY H HA MPOH3BOJICTRE;

* IKOIOTHYCCKH TPAMOTHOIO NDBEIEHHA B OKpyalomei cpene;

* OIEHKH BIHSHHA XHMHYECKOIO 3arpaiHeHHA OKpYHatoel Cpe/ibl Ha OPraHHIM HEIOBEKA H APYTHE KHBLIC OPTAHMIMBbI:

= Desonachoil paboTi ¢ BemecTamMu B AabopaTopuH. GHITY H Ha NPOHIBOACTEE:

= COXPAHEHHH H YEpenienHa coGCTBeHHOrD 3I0P0BEA H WICHOB CeMBH;

*  PAclo3HABAHHA W MICHTH(HKAIMH BAKHEHIIHX BEIIECTE H MaTEPHAIOB!

* OUEHKH KA4eCTRA [IHTLEROH BOIKL H OTASIBHEIX MHILEBEIX [IPOAYKTOR

*  KPHTHYECKOH OLEHKH AOCTOREPHOCTH XHMEYECKOH HAGOpMaN, nocTyIaolel 3 pasiHuHLIX HCTOYHHKOR.

& QNpPCe/ICHHd BOTMOMEHOCTH NPOTEKAHAR XHMHYECKHX IIpEBpﬂI.IIE}IHﬁ B PAITHYHEIX YCIOBHAY H OUEHKH HX MOCTSICTBHE;
KPATKOE COJIEPAKAHUE PABOYEN MPOTPAMMBI [TO XHMHH
10 KJIACC (34 YACA, 1 YAC B HEJEJTH))
Beexenwne (1 1)
ITpeamer opranmyeckoii xumun. CpasHenne OpranHYeckiy coeMHennil ¢ HeopranudeckuMu. Tpuponusie, HCKYCCTBEHHEIE H CHHTETHYSCKHE
OPraHAYeCcKHEe COCIHHEHRA.
Tema 1. Teopus crpoeHny opragndecKHX coeTHACHEI (2 )




BanenTHOCTH. XMMHYECKOE CTPOCHHE KAK NOPA/IOK COS/IMHCHHS ATOMOB B MOJIEKY/IE COTIACHO HX BANEHTHOCTH. (JCHOBHEIE NONOMKEHHS TEOPHH
XHMHYECKOIO CTPOEHHA OPTAHHYECKHX coeluHennii. [TouaTie o TOMONOIHE H FOMOJIOrEX. HIOMepHH W HioMepaX. XuMuueckue GopMyInt u MojaeiH
MOTEKYI B OPranHuecko XHMHN.

Aemonerpanun. Mogenn MoJekY FOMOAOIOE H HIOMEPOR OPFAHHYECKHX COSIHHEHHI,

Tema 2. ¥raeropopoasl H HX HPHPOIHLIC HCTOUHHKH (Su)

[pupojpid raz, Ankaner. [pupoaasil raz kax Tonmuso. [lpenmymecTsa npppoasoro rasa neped ApyraMn sraaMn tonanea. Cocran npUpoiIHOTo
rasa.

A K 8 H B FOMONOIHYCCKHI Pl HIOMEPHA H HOMCHEIATYPaE AIKaHOB. XHMHYECKHE CBOHCTBA aMKaRoB (Ha IPHMEpPE METAHA H 3TaHa); TOPCHHE.
3AMELIEHHE. PasioieHAe 0 Jernapuposante. [IpMenenne ATkanoB Ha OCHOBE CBOCTE.

A DK e H B, DTHICH, €ro NOJYHeHHE (JASrHIPHPOBAHAEM YTaHa W IerHapaTalHed yranona). XMMHYECKHE CBONCTBA THIICHA: FOPEHHE. Ka4eCTBEHHBIE
peaxii (obecupenpanne DPOMHOM BOJIL W PACTBOPA NEPMAHTAHATA KATHA), IHAPATAIKA. NoJMMepH3alma, [Tommamunen. ero ceolicTsa 1
npuMeHerne. TIpuMeHeHHEe 9THASHA HA OCHOBE CROHCTR.

Ankaanensnkay4y ku llouarue ob ankagnenax Kax yraeBoJopoax c ABYMA JABOHHBIME CBS2IMH. XHMHYECKHe croficTa GyTammena-1.3 u
u3onpena: obecupednpanne GPOMHON BOJL M NONHMEPHIALNS B Kayuykl. Petnna.

A K H H B AUETHICH. €10 HOTYSEHHE IHPOIHIOM METaHa H KapbHAHEM ciocoboM. XHMHYECKHE CROHCTEA AneTHIEHa: roperHe. obeclBeunBaHNEe
OpoMuoii BOILL. NPHCOETHHEHHE XIOPOROAOPONA H rHApaTamua. [IpHMeHeRne alleTHIEHA HA OCHOBE CBOMCTB. Peakiuns noIHMepHIalHK
BHHHAXIOpHa. [ToIHBEENIXAOPH] H €70 IIPHMEHEHHE.

b 2 1 3 0 1. [Monyuenue Gensona m3 rekcana U ateTHiena. XuMHdeckne ceoicTna GeH30Ma: ropeHNe, rAIOreHHpoBaiHe. HETposanne. TIpHMencH#Ie
Dei3ona HAa OCHOBE CROMCTB.

H e ¢ 1 6. Cocras n nepepaborka nedrirn. Hedprenponykrer. Benann u nonstie of oKTaHOBOM YHCIE,

Jemoncrpannn. [openne MeTana, STHICHA, aneTHiena. OTHOMICHHE MeTaHa, ITHICHA. aleTHIeHa H OEeH30/d K PACTBODY NEPMaHTaHaTa KalHg 0
Dpomuoit Boe. TonyyerHe ITHICHA PeaKIHer JICTHIPATALMA YTAHONA H ICTIOMMEDHIAIME NONHITHICHA. AUeTHICHA KapOHIHEIM criocoGoM.
Paznowxenue xayayka npi HArPEBAHMH, HCIILITARKE IPOAYKTOR PasfioReHAs HA RENpeaeabHocTh. Koanexkuus obpasinor vedyn 1 nedrenpoaykron,
JlaGoparophie onpirel 1. OnpejiencHue 3MeMEHTAPHONO COCTARA OPraHHYeckux coennuennii. 2. Marotornenne Moeneii MOMCKY YIACBOAOPOIOE,
3. OBuapy#eHHe HenpeleNbHLIX coeTHHennil B xuIknx Hedrenpoaykrax. 4. [onydenue w croiicTra anernena. 5, OiHakOMIECHHE C
konnexkimed«Hed s 1 npoaykTs ee nepepaboTEm.

Tema 3. Kucaopoacoaepaamue opranmieckne coeIHHCHNS H HX NPHPOAHBIe HeTounuikn (10 y)

EjttHeTBO XHMEYeCKON OPraHHIaIHHE HKHBELX OPraHn3MoB. XHMHUECKHH COCTABR KHBRIX OPraHHIMOER.

C 1 1 p 161 [lonyuense sranona Gpomennes rmokosel ¥ rejpatanmedi stanena. Dijpokenibias rpynna kak yrkunosansnas. [lpeacrasiense o
BOJIOPOAHON CBA3H, XAMHYECKHE CROHCTBA ITAHONA. TOPEHHE, BIAHMOJICHCTEBHE ¢ HATPHEM. OOPa30BAHME MPOCTHIX H CIOKHLIX HPHPOB, OKHC/IEHHE B
aneaern, [lpusMencune sTaHoNa HA OCHOBE CBOHCTE. ANKOTOIHIM, €10 NOCHCACTBHA H NPEAYNPEKICHHE.

[Monsrre 0 NpeaeIbHBX MEOTOATOMHBIX CHpTaX. [IHICPHE KAK NPEICTABHTEL MHOTOTOMHEEIX ciiHpToB. KauecTnennas peakiig Ha MHOMOATOMHEE
cnuprel. [lpuMereHne raHIepHHa.

KaMenuwii yroas @e i o1 KoKCOXHMHYECKOE NPOM3BOCTBO H ero npoaykuus. [Momyyenue denona KoOKCOBAHHEM KAMEHHOTO YTIIA.
Baaumuoe BIHANKE ATOMOB B MOICKYIC (peHONA: BIAHMONCHCTRAE C IHAPOKCHAOM HATPHA B a20THON kucnoroil. [Torukonaercanus pexona ¢
thopmansaernaom B hesonodopmantaernnyto exony. [Ipumenenne (lerona Ha 0CHOBE CBOHCTB.

A n b peru e Moryyenne anblernios OKHCIEHHEM COOTBETCTRYIONIHK CITHPTOR. XMMHYECKHE CRONCTRA ANbASIHIOR: OKUCICHHE B
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COOTBETCTRYIOIIYIO KHCIOTY W BOCCTAHORNEHHE B CODTBETCTRYOLWMEH ciipr. [Tpumenenne QopMansjierias ¥ aleTaibIerHa Ha 0CHOBE CROHCTE,
Kap6onoewexucnorT s [lonydenne kapbioHOBLIX KHCIOT OKHCIISHHEM ATBIETHIOB, XHMHYECKHe CcBolicTRAE YKCYCHON KHenoTh: obuue
CROMCTBA ¢ HCODIAHHYECKHMH KHCAOTAMH W peakitas sTepuuxaitun. [Ipumenenne yreycnolt KHenoTs Ha ocHoBe cBolicTe. Bricne mupHbie
KHCAOTE Ha IIPHMEPE TATEMHTHHOBOH H cTeapHHOBOH.

Cnoxawendnpornxnpo. [Horysenne cnomunix spupos peaxuneii srepupurannn. Caomasie whupel 8 npupoae. ux sHasenne. [lpumenenne
CIOWHEIX HPUPOB HA OCHOBE CBOMCTE,

Kups kax chomubie pUphl. XuMHUeckue CBOHCTBA KHPOB: THAPOIRI (OMBLICHHE) W IHIPHpoBanKe KuIkuX Aupos. [IpHMeneHne EHPOE HA OCHOBE
CBOHCTE,

¥ raesoasl Yrnesoasl HX knaccHHKallis: MOHOCAXADH AL ([TIIOKO3a). JHCAXaPHILE (Caxapo3a) H NOMHCAXADHIK (KPaXMall H He/UToiosa).
3HaueHHE YTJIEROI0B B KHUBOIH OPHPOAE H B IKH3HH HEIOBEKE,

['moxosa - peuectso ¢ AsofcTeennol pyHKuHed - anb ernaocnupr. XHMHYECKHE CBORCTBA [IIOKO3EL OKHCIICHHE B ITIOKOHOBYI) KHCIIOTY.
BOCCTAHORNEHHE B copOuT. OpomkeHHe (MONOYHOKHRCTOE W cnuprogoe). [IpuMeHeHe MNIOKOIE HA OCHORE CROCTR,

Hucaxapuasl ¥ noxncaxapuael. [ToHATHE 0 peaKIHAX MOTHKOHIEHCAIIHA H MHPOIH3A HA TPHMEPE BIANMOTIPEEPALIEHHIT: NIOKO38 TOTHCAXapHL,
Jemoncrpanmn. OxscieHne CupTa B ansacrui. KauecTeenHas peakiuus na muorogromusie cnupret. Konnexmna «KameHHsI yrones B NPOAYVETE €ro
nepepaboriuys, PacteopusocTts denona B Bojie npH obrMHoi TeMneparype H npe Harpeeannyn. Kavectpenusie peakuni Ha denon. Peakuua
«cepebpAHOTO 3epRaNay ANbASrHI0B H MMIOKoIE. OKHCASHHE AThIerHA0E H TIHKOIE B KHCIOTH € NoMomisio ruapokcuaa Mean (1) [Tonyyenne
YKCYCHO-3THIOBOIO H YKCYeHO-H30amunoBoro adupos. Komnekina supueix macen. KayecTsennas peaknus Ha Kpaxmar.

Jlaboparopunie onbrrst. 6. Choficrsa sranosoro cnupra. 7. Ceolicrsa romnepuna. 8. Ceoliersa gopmansaernia. 9. CroHerea yKCyCHOH KHCIOTEL
10. Coficrsa wupos. | |. CpasHenne cBOHCTE pacTBOPOB Mblja H cTHpaibHOTO nopomka. |2, Creoiicrsa rmokosss. 13, CeojicTsa Kpaxmana.

Tema 4. AzoTcoacpaamuae cOCTHHCHEA H HX HAXOAICHHE B KABoH nmpupoae (6 «)

A M u o b [orsiTre 06 avunax. [Toayyenne apoMaTHIECKOIO aMHHA - AHWIHHA - W3 HATPOOEH301A. AHHIHH KAK OPraHHYecKoe OCHOBAHHE.
BaaumHOE BITHAHHE ATOMOB B MOJIEKY/Ie AHMIHHA: ocnableHHe OCHOBHLIX CRONHCTE H BiauMoneHcTrie ¢ BpoMuoii Bogoi. [IpuMenenne anumna Ha
OCHOBE CBOHCTE.

AMHEBOKHC 0T L [oryueHue aMHHOKHCIOT W3 KapOOHOBLIX KHCIIOT M MIApoansoM Benkos. XuMideckHe cBOHCTEA aMHHOKHCIOT KaK
aM(poTepHbIX OPraHAYeckix coe/IHAeHN: RIaHMOeiiCTRHE CO eN0YaMB. KHCJIOTAMH H APYT ¢ JAPYroM (peakis noguroniencainu), [emrmanas
cBAzL W nomunenTy sl [IpuMenenne aMHHOKHCIOT HE OCHOBE CBOFCTS,

b e n x n. [Monyuenue Genkon peakitneil NOMHKORASHCAIMA aMHAOKACHOT. [TepRHYHAL. BTOPHYHAA W TPETHUHAA CTPYKTYPEI Denkon. XHMHUCCKHE
coiicTha OENKOR: rOpeHHe, ICHATYPAIHA, THAPOINS M IBeTHEE peakiind. buoxumuyeckne QyHKIHH GeKoB,

INenerveckan cEAE MEEIY KIACCAMH OPIraHHYECKHY COeIHHEHHH.

Hyxnennossie kucaoTsl. CHHTES HYKASHHOBBIX KHCIOT B KASTKE M3 HyRIeoTH 108, OOwmil nuan crpoeHns Hykneornjia. CpaBHEHHE CTPOCHAR 1
dymxiii PHE w1 JTHK. Poib HykieHHOBRIX KHCIOT B XPAHEHHH | Hepeiaye HacneacTBeHHoN Hudopmamun, [TorsTHe 0 GHOTEXHOJIOMHH M I'EHHOf
HHAECHEPHH.

Hemopcrpanun. BaauvonefcTaHe aMMHAKA H aHHIHHE © COAHOH KucnoTol. Peakius aHnaHHa ¢ DpomMuodl pojaoi. JokasarenbCTRO HATHYHSA
dryHKIHOHANEHEIX [PYIN B pacTBOpax aMHuokucaot. Pactaopenne w ocamienne Genxop. lpeTnbie peaxiinn GeNKOR: KCAHTONPOTEHHOBAS H
OGuypetosan. ['openne nTHubero nepa v wepersHod saTH. Mogens monexynst JIHK. Mepexojst: 9ranon —3THASH 3THASHTIHEONE — STHICHITHKOAAT
sMenu (1) sranoa —3TaHale = STAHOBAS KHCIOTA.

JaGopaTopHabie onbiThL 14, Ceofictsa feaxos, 15, Osnaxomaenne ¢ ofpasiaMe NOACTMACC H KAYIYKOB.




[paxTaueckan pabora Nel. Mienrnduraims opraHHuecKux coeiHHenHii.
Tema 5. Brotornueckn aKTHBRLIE OPrannYeckie coequnenus (fy)
D epmenTn, Pepuenthl Kak GHONOIHYECKHE KaTaHIaTopkl Genkoroi npupoas. OcobennocTy pyHkUMOHApOBaHUA Gepmenton, Poms depMenTon
B KHIHENEATENLHOCTH KHBLIX OPraHH3MOB H HAPOAHOM Xo3saficTie.
B #1awmuup. Monatue o ButaMunax. Hapyimennd. ces3anibie ¢ BHTAMHHAMH: aBHTAMHHOZ!. THIIOBHTAMMHOIH H I'HIEPBHTAMHHOIEL Brravus C
KaK pPe/ICTaRHTENEL BOOPACTBOPHMBIX BHTAMHHOE H BHTAMMHH A Kak NPe/ICTABHTENL KHPOPACTBOPHMEIX BHTAMHHOK,
"o pMon s Tonsrie 0 ropModax KaK ryMOPAIbHEIX PErYIATOPAX KHIHEACATENLHOCTH AHBLIX OprannaMos. HHCYIMH K aipenanuy Kax
npeacrasnienn ropmonon. [podmnakrura caxapuoro nuabera.
HlexapcrTsa. JlekaperBeHHan XUMHSA: OT HATPOXHMHHE 10 XHMHOTEPAIHMK, ACIHPHH. AHTHOHOTHKH H ucGakTepros. HapkoTHYecKHe BENICCTRA.
Hapromanus. Gopeha ¢ nell 1 npodMiakTHka.
HJdemoncrpamnn. Paznoakerne NepOKCHIA BOAOPOA KATANA3OMH CHIPOTO MACA M chiporo kaprodens. Konnexuns CMC, copepialtiiay 3HIMMb,
Hensrranme cpeast pactsopa CMC wiamkaropuoii Oymaroi. Maunocrpaimy ¢ dotorpaduavi sHBOTHRX ¢ PA3THYHLIMA HOPMAMH 2BHTAMHHOI0R.
Komnexuus pnraMunnsx npenaparoe. Mensimanne cpejiul pacTropa ackopOHHOROH KHCIOTL! HuHEATOpHOH Gymaroil. Menwmanne anteuanoro
npenapara uacyntnHa ua Genok. Jomaimnag, nafoparopHad H aBTOMOOHIEHAS ANTEUKA.
Tema 6. HekyceorBennbie H CHHTETHYECKHE NOIHMepbI (Fu)
Mekycctrennwmenonnwepen [onysenne HCKYCCTBEHHEBIX TIOIHMEPOB. KaK MPOAYKTOB XHMHYECKOH MoAH(HKALIHA TPHPOAHOTO
MoJHMEpHOTO chipbi. HekyccTBennbie BONOKHA (AlETATHLI HICIK. BHCKO3a), HX CROHCTBA H NPHMEHEHHE,
CrHTeTHyecknenonumep ol [lonrydenne CHHTETHYECKHX NOJHMEPOR PEAaKIHAMH IOJIHMEDHIALNE | nonHKosieHcann. CrpykTypa
BONAMEPOB NHHCHHAR, pa3BETRICHHAN W npocTpancTBentad. [Ipeactasnieny CHHTETHIECKHX IUIACTMACE: TOIHITIIEH HHIKOTO H BRICOKOTD JARITEHHS,
NONHIIPOITHACH H MOTHBAHMIXT0PHI. CHHTETHYECKHE BONOKHA: NABCAH, HHTPOH M KAIPOH.
Jemoncrpannn. Konnexuns niactmace 0 witenni #3 Hux. KoNMekIHE HCKYCCTECHHRIX M CHHTETHYECKH BOJOKOH H H3jlcamii 13 mux. PacnosHasanme
BOJIOKOH [10 OTHOWICHHIO K HAIPCBAHWIO H XMMHYCCKH PEaKTHRaM.
Jlaboparopasie oneirel. | 1. O3HakoMIeHHE ¢ 00pa3aMK NIACTMACC, BOJOKOH H Kay4yKOB.
Mpakrwueckan pabora Ne2. Pacnossapaiye NIacTMAcC H BOOKOH.
Pezeperoe pemsi - 1 4.
Coaepmanue yaebHoro npeamera
11 KJIACC (34 HACA, 1 YAC B HE/IEJIK))

Tema 1. Crpoenne atoma w nepuoaugecknii 3axon I M. Mengeneera (3 1)

OcrosRrle crejieHus 0 CTPOEHNH atoMa. Snpo; mpoTorsl M HelTpousl. M3otonw, Duextponnas obonodka. Ineprerutecknii yposens. OcobeHHocTi
CTPOCHHS HEKTPOHHEX 000104EK ATOMOB 3IEMEHTOR 4-1'0 H 3-T0 NepHojios nepuonnteckol cueremul J. . Menjieneera (nepexoanbix aneMenToR).
MMonarne of opburanax. s- 4 p-opOHTANH. FIEKTPOHHEIE KOH(HTYDAIIHH TOMOB XHMHYECKHX MIEMEHTOR.

Hepuoanueckui saxon JI. M. Menjeneesa s cpere yaenns o crpoenns atoma. Otkperrue JI. M. Menaeneessv nepHoIngeckoro 3akona.
Mepuogmueckas cucrema xummdeckux amementos I M. Menaeneesa — rpaduyeckoe orolipakenue nepoinyeckoro 3akona OHIHUECKHl cMEICT
NOPAAKOBOTD HOMEPE 1CMEHTE, HOMEPA NepHoIa H HoMepa rpynnsl. Basenthsie anekTponsl. [IPHIHHE HIMEHEHHA CBOMCTB INEMEHTOB B IEPHOIEX H
rpynnax (roaBHeX TOArPYImax).

[Homnoxenne popoposa B iepHoandeckol cHereme. Juauciue NEPHOIMYECKOTO jaKoHA H NEPHOJIHYCCKOR CHCTEMBl XHMPYeckHX ementos J1. M.
Menzeneesa 1A pa3BHTHA HAYKH H IOHHMAHAA XHMHYCCKOH KapTHHEI MHpA.




Hemoncrpaunn. Pasmaansie dopyn nepHoan4eckoil cuctemsl anesenton JI. M. Menneneera.
JlaGoparopueiii onwr. 1. Koncrpywposanme nepuoanseckoil Tabiiiisl 3MEMEHTOB ¢ NOMOUIBIO HCTONLI0BAHHA KAPTOUEK.
Tema 2. Crpoenne semecrsa (14 u)

Monnas xumuyeckas ceaze. Katnonkr n annonss. Knaceuduranms uonos. Monnsie kprctammueckne pemerkd. CpoficTBa BEICCTE ¢ 3THM
THOOM KPHCTRLTHYECKHX peinieTok. KoBaneHTHas XMMHYECKAS CBA3b. DINEKTPOOTPHUATENLHOCTE, [lonapHas M HEHOMAPHAN KOBAIEHTHRIE CBAN.
Hurnons. TlonspHocTe cBAM W NOAAPHOCTL MOJekyaLl. OOMeHHEI H JAOHOPHO-aKUENTOPHLIH MeXaHHIMBI OOPA3OBAHHS KOBANEHTHOH CRAIH.
Monekyaspusie n atomubie kpuctamimdeckne pemerky. CpoficTBa BeleCTB ¢ THMH THNAMM KPHCTATIHYECKHX pewetok. MerauHueckas
xumiieckan cpash. OcoGennocTn cTpoeHAs aTOMOB MeTamiok. MeTaminueckas XHMHYECKAS CBAh M META/LIHYECKAR KPHCTAUIHYECKas pelieTka.
Croiicrea Beleets ¢ 3THM THNOM cBasH, Bonopoanas xuMrveckas caasb. MEKMONCKYIRPHAT H BHYTPHMONEKYARPHAR BOIOPO/IHAL CB3L. 3HAYCHHE
BOJOPOJAHOR CBASH JUIA OPraHMsamn crpyktyp Oonomamepos.IToimmepst. TIHacTMaccsl: TEPMOIMACTEL M PEEKTOIMACTRL HX NPEJICTABHTENH H
npuMenchie. BonokHa: NPHPOIHBIE (PACTHTEHILHBIC H JKHBOTHRIE) M XHMHYECKHE (HCKYCCTBCHHBIE H CHHTETHHYECKME). HX NPEACTABMTENM M
MPHMEHCHHE.

lazoobpazioe coctoanme Bemectsa. Tpe arperatueix coctosnns pojgwl. OcoGenHnocTn cTpoenna razos. MonspHiii ofbeMm razoofpasHbix
semects. [1pumepsl rasoobpazubix NpHPOIHLIX cMecei: BO3IYX. NPHPOIHLIE raz. 3arpazHeHne arMoceps! (KHCIOTHEIS TOMIIH, naprukossil sdiperT)
H Gopsba ¢ wumi. |lpescrasdiens razoo0pasHLIX BEWECTB: BOJAOPOL, KHCJIOPOA, YINEKRHCTRIH Tas. ammuak, ytiwien. Mx nonyuenne. cobupanne
pacnoznaparie. Kumkoe coctoanue renectsa. Bona. [lorpetnenne soas B OuiTy B Ha npoxssoacTee. HecTkoeTs BO/IB # cnocODRI €8 YCTPAHEHHAL.
MuuepaTLHbie BOILL HX HCTIONLIOBAHAE B CTONORBIX H Jieueubix ieanx. JHaKne KpHCTANTE H HX NPHMEHEHHE.

Teepaoe coctosnne pemectsa. AMop(HBIE TBepIbe BEECTBA B NPHPOJE W B IKHIHH YEIOBEKA, HX InaveHne H npuMenenxe. Kpuerammmueckoe
CTPOCHHE BEILECTEA.

Mucnepensie cueremel. [lonsatue o auenepernx cucremax. Jlucnepcran dasa u gucnepenonnan cpena. KnaccH(pHKaimus 1HCNEPCHBIX CHCTEM B
JABHCHMOCTH OT arperaTHoro COCTOAHNA HCTIEPCHOA Cpeiibl 1 ancnepeonHoi daser. I'pyGoaacnepenbie CHCTEMBE IMYIBCHH. CYCIICHIHH, A9PO30ITH.
Tonkonuenepensie CHeTeMBL: e | 3018.CocTas BemecTsa 1 cMecel. BeinecTsa MOJICKY IAPHOTO B HEMOIEKY.IPHOTD CTPOEHNHA. 3aKOH OCTOAHCTRA
COCTARA REMIECTRA.

[lonsTie «aonA» W ee PAIHOBHAHOCTH: MAcCOBad ([0N JIEMEHTOB B COEIMHEHHH. JIONS KOMIOHEHTA B CMECH - JONTA NpHMeceii, 1078
PACTBOPEHHOTD BEIIECTRA B PacTBOpe) B 0DBeMHAN. Jlons BRIXORA NPOAYKTA PEAKIHH 0T TEOPETHYECKH BOIMOKHOIO,

Jdemvoscrpaumun. Mojens kpucraninueckoll pemieTkn xnopeaa HaTpus. Mojend KPHCTAIMHYSCKHX PElIETOR «CYXOro Abiay (HIH HOpa).
anmaza. rpaguTa (uan keapua). Mogems monexyssl JIHK. OGpasusr naactvace o uitenus w3 HEX. Obpasust pofokon u wigenns w3 uux. O6pasib
HEOPraHHYECKHX NONMMEpOB (cepa MIACTHYECKad, KBapil. OKCHI ATIOMHHMS, TPHPOAHEE aloMocHANKaTs). Moaear Momsproro ofnema rasos.
O6pazie HakuIe B Yalinnke 0 Tpybax LeHTpaibHOro otonieHns. AecTkoeTs BoJIE H cioco0kl €& yCTpaHeHHS.

Jlabopatopusie onbrrer. 2. OnpejeneHue THIIA KPHCTALUTHHECKOH PEINETKH BElECTBA M ONHCAHHE ero cBolicTs. 3. OaHakoMieHHe ¢
KOJNEKIHeH [OAHMEPOB. NIACTMAcC H BONOKOH M Hifends w3 uux. 4. Henwmanme Boaml Ha wecTkocTh, YCTpaHeHMe KECTKOCTH BOIBL 3.
O3nakomneHue ¢ MHHEPAIBHBIMHE BOdaMH, 6. (O3HAKOMIEHHE C IHCTIEPCHBIMHA CHCTEMAMH,

Mpakruueckan pabora Nel. [Tonyyenne, cobupanie W pacno3naBaHue raion.

Tema 3. Xumuueckne peaxunu (8 4)

Peaxumn. miymme Oe: WiIMEHEHMS COCTEBA BEINECTB. AJUIOTPONMA H ANTOTPONHEE BHJOH3MeneHns, [IPHYHHE ATOTPONHE Ha npHUMepe

MojHprkanuii kucaopoa, yrnepoma i tocopa. Oron. ero Gromoruveckas poik. M3oMepl B wiomepns. Peakiny, HiviiHe ¢ HIMEHEHRAMH COCTABA




BEIECTRA. Peakitiy coe/IHHEHHA, PRINOKEHHEA, 3aMecHua 1 o0MeHa B Heopranudeckoil u oprannyeckol xummn. Peakiim 210~ 1 I AOTEPMHYIECKHE,
Tenaosoii adpert xuMuuecKoll PEaKIHK # TEPMOXHMHYECKHE YPABHEHAS. Peakimn ropedns. Kax YacTHiH ciyaaii MIOTEPMHYECKHX Peaktimii.

CropocTs xuMudecko# peakimy. CKopoCTh XHMHHYECKOHR PeaKiiy. 3aBHCHMOCTE CKOPOCTH XHMHUECKOH DEAKIMM OT MPHPOIE! PEATHPYIONHK
BEIIECTR, KOHUEHTPAUNH,. TEMICDATYPH, [UIOMALH NOBEPXHOCTH COMPUKOCHOREHHA H Katammiatopa. Peakiun roMo- W rereporennme. [lonstae o
KaTanaie B karainaaropax. epMenTsl Kak GHONOrHYecKHe KATAIHIATOPLL 0COBCHHOCTH HX (BYHKIHOHRPOBAHMA.

ObparuMocts  xuMudeckux peakini. HeoBpatumbie w obpatudbie xuMmugcckne peakunn. COCTOAHHE XHMHMYUECKOTO DPABHOBECHA JU1A
OOPATHMBIX XHMHYECKHX peakii. Criocoful cMElieHHs XMMHHECKOIO PABHOBECHA HA NPHMepe cunTesa ammuaka. [lonsTie o6 OCHOBHBIX Hay9HBIX
MPHHIHNAX TPOWIBOJCTBA Ha NPHMEPE CHHTE3A AMMHAKA HIH CCPHOH KHCAOTHI.

Ponb sowt B xumudeckoii peaximan. Hetunnble pacteopul. PacTeopuMocts B kiaccH(MEALKR BEIIECTE 110 ITOMY NPHIHAKY: PACTBOPHMBIE.
MANOPACTEOPHMEIC H HEPACTBOPHMALIC BELICCTBA,

DREKTPOTHTH M HENEKTPOIATHL. INCKTPONHTHYECKAR JIHCCOLMAIAA. KHCAOTH. OCHOBAHHA W COMH € TOMKH 3peHHs TEOpHH
WIEKTPOIHTHIECKOH ITHCCOLMALIHM.

XuMHueckHe CBOHCTBA BO/BL B3AMMOJCHCTBHE C MCTANIAMH, OCHOBHLIME M KHCIOTHEIMH OKCHIAMH. DAIo#eHHE # oDpalopaHmne
KpHCTALIOrHAparos. Peakiiiy FrHOPATAIMA B OPFraHHYeCKOR XHMHH,

I'waponn: oprasyeckux u Heopranuuecknx coeuaeHni. Heobpatumeni raaponns. OBparumMuti ruaponms coneii.

Tuaponus Opranigeckux COSMHCHHH H ero NpaKTHYeCKOoe 3HAYeHHe /LI NOTyHSeHHA THAPONHIHOTO CnHpTa u Mbuia. Buonormueckas poib
THJIMUIH3A B NIACTHYECKOM B SHEPTETHYECKOM 0OMEHe BEIECT W DHEPTHH B KIETRE,

OKHCIHTENTHHO-BOCCTAROBHTENBHBIE peakuuy. Crenent okucaeHna, Onpenenenue creneny okucienns no Gopumyie coennrenns. [Tonarne 0f
OKHCTATE/ILHG-BOCCTAHOBHTEABHBIX peakirmx. OxHcIeHHe H BOCCTAHORICHHE, OKHCITHTENL H BOCCTAHOBHTCE,

JnexTpoins. IMEKTPONIHT KK OKNCINTE/ILHO-BOCCTAHOBHTENbHBIE Npolece, DIEKTPOIH PacilaBoB M PAacTBOPOB HA TPHMEPE XJIOpHIA
natpus. [lpakTHYecKoe NpHMEHEHHE MEKTPOINIA. DICKTPOIHTHYCCKOE NOMYYEHHE ATIOMHUHHAS.

Memoncrpaman. Mogenn monexyn w-Gyrana u nsofyrana. Tlpumepsl HeoBpaTHMBIX peakimi, WIyIIHX c 0DpaI0BEAHHEM OCAIKA. ra’a MM
BoJbl. Bianmojelicrane THTHS B HaTPHA ¢ Bonoi. [lonyvenne oxcnna hocdopa (V) 1 pacTBOpeHHe ero B BOJIC; MCHBITAHKE NONYUCHHOTO pacTeOpa
aakMycom. Obpasibl KpHCTALIOTHApaToB. MCnmbiTaHWe PacTROPOR WIEKTPONHTOB W HEWIEKTPOJHIOB HA NPCAMET JHCCOLMAUMH, | HIpOmHs
KaphOHATOR IENOYHEIX METALIOR H HHTPaToB WrHKa Wi ceuHa (11). TlpocTeiimie oKHCMUTENLHO-BOCCTAHOBUTENLHEIE PEAKIMH: RIAHMOElicTaRE
IHHKA © congHoll kucioTol U ¥enea ¢ pacteopoM cyasgara memu (11). Monens wrekTponHIsoil BaHHEL 118 NOJYYEHHS ATIOMHHHE.

JlaGoparopubie onkrbl. 7. Peakums samemeHns MeM KeNeioM B pactsope Meanoro kynopoca. 8. Peakium. uaymHe ¢ obpazoBaHHeM
ocanka, raza W Bojel. Y. Tonyuenwe Kucnopoja pasjoieHHeM NEPOKCHIZ BOJOPOAA © MOMONIBIO oxcwia mapradua (IV) m karasasel ceiporo
kaprodens. 10. Toayuenne Bojopoia BrauMoaeHcTEHEM KHCIOTH ¢ HHKOM. | 1. Pasnmnunsie cnyuan raaponnsa coneii.

Tema 4. Bemecrea u wx ceoiicrpa (Y )

BiaumozeiicTBHe METANNOB ¢ HeMeTALIAMH (X10poM, cepoil 1 Kncaopogom). BsanmoieiicTRHE MENOUHRIX H IIEIOMHOSEMETBHBIX METAILIOR C
BOJON. DnekTpoxuMuyeckui paa wanpmxennii Merannos. BsammojclicTBHE METAIOB ¢ PACTBOPAMH KHCIOT M conei. ATIOMHHOTEDMHS.
BaaumogeiicTare natpua ¢ 2TaHOI0M H dhenonom.

Kopposus meranios. [TonaTHe 0 XuMHHeCKoil H IMEKTPOXHMEYECKOH KOPPO3HE METALIOB. COCOGE 3AIMTE METATIIOR OT KOPPOIHH.

Hemetannst. CpaBHHTENbHAS XAPAKTEPHCTHKA FANOICHOB Kak nanbonee THIMMHBIX TpeACTaRHTEReH HeMeTaiop. OKHCIHTENILHEE CROCTBA
HEMETALIOB  (BIAMMOJEHACTRHE C METANAMH M Bofoponom). BoccramopeTennHele ceolicTea HemertannoR (m3aumoieiicteHe c  Bolee
AWEKTPOOTPHUATENBHEIMY HEMETAIIEAMH H CHOKHEIMH BEIIECTBAMH-OKHCTHTETIMH ).




Kucnorel meopramwveckue W opranwveckde. Kraccmpukanus kuenor. Xusmuueckue cBofficTBa KHCIOT: BIAHMOJCHCTRHE C METATTAME.
OKCH/IAMH MCTAIN08, THAPOKCHIAMH METAILTOB, COMAMHA. cnupramy (peakmus sTepuduxannu). Ocobeie croficTEa 230THOH H KOHLEHTPHPORANHOH
CEPHOH KHCITOTEL

Ocroranna neopranmueckue W oprammueckne. OcHoBaHus. WX KiaccHukaumn. Xumuueckue ceoficTsa OCHOBAHMI: BlaHMOIEHCTBHE C
KHCIIOTAMH, KHCAOTHBLIMH OKCHAAMH H COJAMH. Paiio#enHe HepacTBOPHMBIX OCHOBAHHH.

Conn. Knaccadmxanna coneif: cpeanme, KMCIBIC H OCHOBHEIe, XHMHUYECKHE CBOICTBA cosell: BIANMOICHCTEHE © KHCIOTAMH. MICTOYAMH.
Metannamu B consmu. llpeacrasurenn coneli w mx 3wavenne. Xnopwia Harpug. kapGomar sanbums. docar KabUHA (CPEIHME COMM):
rHApOKApOOHATEL HATPHA H aMMOBHA ( KHCABIC COJIH); rijIpokcokapGonar me (11) - Manaxur (OcHOBHAS COlk).

Kavecrsennne peakiiuu Ha KNOpHL-. cyabpar-, 1 kKapOoHAT-AHHOHBL. KATHOH AMMOHMS, KaTHoH: xenesa (1) m (111).

[eHerTHyeckas CBAIbL MEAUTY KIACCAMH HEOPrAHHYECKHX M OPIaHHYeCKHX coeiHHeRHH. TTOHSTHE O reHeTHUeCKOll CRATH W FeHCTHYCCKHX pagax.
I"eneTrieckuil pan Metania. 'eneruyeckuii pan nemeramia. OcobeHHOCTH MeHETHYECKOT0 PAIA B OPralHuecKofd XHMHH.

Jemoncrpammn. Komnexuns ofpasior metanios. [openne MarHus M amOMHHHS B kuchopose. BiaumofeficrsHe NenogHoIeMelbHbIX
METAIOR ¢ BOJOH. BiammojefcTeHe IHHKA ¢ ykcycHoll kucnotoi. Amomunorepmus. BianmoseiicTede Meam © KOHUEHTPHposanHo# azoTHORN
kucnoToi. Koinekius obpasuos memeranios. Konnekuus npupoinLx oprannueckux kucior. Pasbanienne KOHIEHTPHPOBAHHON CepHON KHCAOTEI,
BsaumonelicTeMe KOHIEHTPHPOBAHHON CEPHOR KHCIOTHL € caxapoM, Heamonosol u measio. Obpas MPHPOAHLI MHHEPATIOBR, COACPHKALIAX XI0RH
HaTpHA. kapbonar kansuud, gocdar kamenus W ruapoxcokapbonar meam (1), Namenwe coast ykeycom. KauecTBEHHBIE PEAKUHMH HA KATHOHBI M
AHHOHHEIL.

JlaGopaTopueie onrtre. |2, Menkimannie pacTROPOB KHENOT. OCHOBAHHA W conell mimmkatopavy. 13, BsauMoaeiicTere consHol EHCIOTH H
pacteopa yKCYCHOH EHCIOTH ¢ Metansamu. 14, BsauMogeficTBHe conAHOH KHCHOTHI M PacTBOpa YKCYCHOH KHCJIOTH € OCHOBaHHSMH. 5.
BaanmozeHersne colsnoii KHCIOTEI H pacTBOpa YKCYCHOH KMCHOTH ¢ consmu. 16. Tlonyuenwe M cBOMCTRA HEPACTBOPHMEIX OcHOBammit. 17.
(HAKOMIICHHE € KOJICKIMAMEA: &) MeTannos: ) HEeMETANNoE: B) KHCIOT: ') OCHOBaHHIL; 1) MHHEPanos # GHONOIrHYECKHX MATEPHANIOR. CONCPHANnIHN

HEKOTOPBIE CONTH.
lpaxTudeckan paGora N2, PemeHue IKCNCPHMEH TANBHBIX 3044 HA HICHTHQHKALNIO OPTaHHYECKHX H HEOPTaHHYECKHX COeMHENHii,




Cojep:kanne NPOrpaMMel yuebuoro Kypea

10 kaace

Tema - i h e b B il : | Konuuectso
| 4ACOB

Besiene, IIhEH.ﬂ;er upl'a;inqecxoﬁ XHMHH. o - | gac =

Tema |. « Teopns cTpoeHus OpranHyeckux coeuuenmiy . 2 qaca
| Tema IL. u-h_";:_rn.-:mnupn,u,m H HX NPHPOIHBIE HCTOYHHEH # R 8§ gacos
| Tena 111, «KHCa0poa0co Iep#aiiie opraHHueckHe COCAMHEHHS H HX HPHPOAHBIE HCTOTHHKH) a 10 wacos
Tema V. W AIOTCOIEPIKAILNE COSIHHEHNA 0 HX HAXOM/ICHHE B KHBO npﬁﬁﬂﬂen [ 6uacon
Tema V « BHONIOIrHUECKH AKTHBHEIC OPIAHMMECKHE COSTMHCHHA : 4 gaca
|_'la;i V1. «Mckyccrrennsie B CHATETHYECKHE NIOIHMEDEI: o Ivaca

' - - Hroro; [ 34 yaca .

Conepaanne nporpaMme! yuefinoro Kypea

11 kaace
Tema ) ol Konubectso
HACOB

Tewma 1. Cipoenne atoma i neproaudeckuil sakon JI. M. Menneneesa 3y
Tema 2. Crpoenne peiiecTsa - — _ 1449
' Tema 3. Xumuueckue peaKiHy 8o
| Tema 4. Bemecrsa 1 nx cBoitcTsa B == Oy
e - o Hroro: | 34 yaca i




I'padgux KouTpoaLHBLIX K JabopaTopubix pador 10 kaace

Tema e -  Kontpoasaan nim npamqeucu ﬁaﬁum | lara
‘Tema |. «Teopus crpoenns opranuuecknx | Crapropas KOHTposHas paboTa -
| coennueHHI»
itl“m-li u‘&'mem;[npn 1 N o =l wlfﬁrpwmnan pabora No | mo Temﬁ;::mmupom H X [PHPO/IHBIE -
== | BCTOUHHKHY ==
Tema I11. «Kucnopogocoaepwammue opraniueckie | Konrpoanumii cpes 3a | noayromme _ ] _ = il
COCAMHCHHA» —— b

KonTponknas paGora Ne 2 1o Teme «Kwncnopoaocoaepianiue
OpraHH4ccKHe COCaMHCHHA D

Tema IV, «AmHnEL AMHnoKHcTOTEL Bekny | [lpaxTHueckas pabora Ne | «Maen THGHKALHA OPraHHYECKHX
I COEJIHHEHHH»
l{_u_z?rpmannﬂ pabora No 2 no reme KJ\WT‘CDHE-{JIEHIHHE OpraHHYeckHe
BELIICCTHAR
Tema V «BHOJOrMUECKH AKTHBHEIE BELIECTBA Hroroseiii konrpoasnsii cpes .
“Tema VI. {fﬁéxy'ccmﬁﬂue H CHHTETHYECKHE Hpamnqecm paboTra Na 2 . PACTIOHABAHHE [171ACTMACC W BOJIOKON. i -
| MOJTHMEPEL

IN'padguk KoHTPOABHLIX H JaGopaTopueix pabor 11 Kaace

 Tema [Cumpud;bnan HAH IpaKTHYecKan paborTa ' Jlata
Tema 1. 'f‘rpaeune aromMa M Crapronay Kﬂh'lmur{an_pa;ﬁnm B .
TEPHOIMYCCKHIT 3aK0H
Tema 2 Lﬁ'poeuﬂc BELIECTRA IMpakTHueckas paﬁnm Nal. [onyuenne. cofiHpaHHe H PACTOIHABAHNE rasos,

[ Konrponenas pabora no temam «Crpoenne atoMan | f{CtlpocHHé BemecTBa.
Kontposnsueiii cpes 3a | noayroaue

Tema 4. BeuecTsa # ux caoficraa ITpakrrueckas paﬁ-crra Ne2. Pemenne HKCHEPHMEHTHJIHIHK 1a1a4 Ha HIEHTHDHKAITHIO
OPraHHYecKHX H HEOPraHHYECKHX COCIHHEHII,

Kﬂﬂmﬂﬂbﬁﬂ.ﬂ paboTa 3a Kype 11 xmacca
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