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COJEPKXAHUE YYEBHOI'O ITPEIMETA

8 KUIACC

IlepBoHaYanbHBIE XUMHUYECKHE TOHATHS

[IpenmeT xumMun. Posib XuMHM B )KM3HH YEIIOBEKA. XMMHUS B CUCTEME HayK. Tena u
BenlecTBa. @U3nyecKre CBOWCTBA BELIECTB. ATperaTHoe coCTosiHue BemecTB. [lonsTue o
MeTOo/axX Mo3HaHus B XuMuu. UncTeie BeniecTBa u cMecu. CriocoObl pa3ieieHus CMECei.

ATOMBI U MOJIEKYJbl. XUMUYECKHUE 3JIEMEHThl. CUMBOJIbI XUMUYECKUX 3JIEMEHTOB.
[IpocTslie U c0KHbBIE BellecTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumnueckas (opmyna. BaareHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH I10-
CTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsE aTOMHasg Macca. OTHOCUTEIbHASA MOJIEKY-
JsipHast Macca. MaccoBasi 107151 XMUMHUYECKOTO 2JIEMEHTA B COEIMHEHUH.

KommuectBo Bemecrsa. Monb. Momnsipras Macca. B3anMocBs3bp KoJMuecTBa, Mac-
Chl M YHCJIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacy€rel mo gopmynaM XUMUYECKUX CO-
e INHEHUN.

@u3znueckue U XUMHUYECKUE SIBJICHUA. XUMUUYECKas peakius U e€ MpU3HaKu. 3a-
KOH COXpaHEHMsI Macchl BelleCTB. Xumudeckue ypaBHeHus. Kiaccuduxamus xumuue-
CKUX peaKlUil (COeIMHEHUS], Pa3I0KEHUs, 3aMELIEHHs], OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYI0H, MpaBuiIaMu paboThl B Ja0OpaTOpUM U MpuUE-
MaM# oOpamieHus ¢ 1a00paTopHBIM 000PyIOBaHUEM, U3YUCHHUE U OTIMCAHNE (PU3NIECKIX
CBOMCTB 00pa3lloB HEOPTaHWYECKUX BEILIECTB, HaOMIOAeHHE (PU3NYECKUX (TIaBlIeHUE
BOCKa, TasHUE JIbJa, PACTUPAHHUE caxapa B CTYIKE, KUIIEHHE U KOHAECHCALMS BOJIbI) U XU-
MUYECKUX (TOPEHHE CBEYM, IPOKAIMBAHUE MEAHON MPOBOJIOKU, B3aUMOJAECHCTBUE Mena €
KHUCJIOTON) SIBJICHUI, HAOJ0/IeHNEe U ONUCAaHUE MPU3HAKOB MPOTEKAHUSI XUMHUYECKUX pe-
akuil (pa3nokeHue caxapa, B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM Oapus, pas-
noxenue ruapokcuna menu (II) mpu HarpeBaHuu, B3auMOECMCTBHE Xkeje3a ¢ paCTBOPOM
conmu menu (II), u3zyuenue crnocoOoOB pa3ziesieHus CMECeil: ¢ MOMOIIbI0 MarHuTa, Quib-
TpOBaHUE, BBIMAPUBAHHE, MUCTHIULIIHI, XpoMaTorpadus, MpoBEeIEeHHWE OYMCTKU IOBa-
PEHHOI coin, HAOII0IeHnEe U ONUCAaHUE Pe3yJIbTAaTOB MPOBEICHUS OMbITA, WILTHOCTPUPY-
IOLLET0 3aKOH COXPAHEHUSI MAcChl, CO3AaHNE MOJEJIEH MOJIEKYJI (I1apOCTEPKHEBBIX ).

Bakuneiinue npeacTaBuTe/ M HCOPraHUYECKUX BElIEeCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciopon — anemMeHT u mpocToe Bellle-
cTBO. Haxoxxnenne kucimopoaa B mpupoje, Gu3ndeckrue U XUMUYECKHe CBOMCTBA (peak-
nuu roperusi). Oxcuasl. [Ipumenenue kucnopona. CrocoObl ModydeHUs KUCIOpoaa B
naboparopuu U TpoMblieHHOCTU. KpyroBopoT kuciopona B npupoge. O30H — amio-
TpOIHas MOAU(PUKALUS KHUCIOPOAA.

TernnoBoil 3hPexT XuMHUECKON peakiK, TEPMOXUMUYECKUE YPaBHEHHUS, IK30- U
SHAOTEPMHUYECKHE peakUUU. TOIIMBO: yrojb U METaH. 3arpsi3HEHUE BO3yXa, YCUICHUE
NapHUKOBOTO 3 (deKTa, pa3pymeHrne 030HOBOTO CIIOSL.



Bonopon — snemeHT m npocroe BemectBo. HaxoxaeHue Bogopoja B IPUPOJAE,
dusznueckne U XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MoydeHus. Kuciorel u
COJIH.

Mosnsipablii 00bEM Ta30B. Pacu€Thl N0 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBorcTBa BoAbl. Bona kak pactsopurens. PactBopel. Hacsiennsie n
HEHACBIIIEHHbIE pacTBOPBI. PacTBOPUMOCTH BelllecTB B BoJe. MaccoBas 107151 BELLIECTBA B
pactBope. XuMuuyeckue cBoMcTBa Bojabl. OcHOBaHMs. Poiib pacTBOpoB B HPHUPOJIE U B
JKU3HU 4YesioBeka. KpyroBopot Boasl B mpupoje. 3arpsi3HeHUe NpUpoAHbIX Bod. OxpaHa
Y OYUCTKA IPUPOJHBIX BOJI.

Knaccudukanust Heopranmdecknx coequHeHnit. Okcuapl. Kinaccudukamnus oxcu-
JIOB: coJieoOpa3ytoiine (OCHOBHBIC, KUCIOTHBIC, aM(POTEepHbIE) U Hecoaeo0pasyoIue.
Homenkiarypa oxcupoB. duznueckne U XMMHUYECKHE CBOMCTBA OKCUIOB. llomyuenue
OKCHJIOB.

OcHoBanus. Knaccuduxaims ocHOBaHUI: MIETOYN U HEPACTBOPUMBIE OCHOBAHMS.
Howmenkiarypa ocHoBaHuii. du3znueckne 1 XuMHYECKHE CBOMCTBA OCHOBaHuUU. [lomyye-
HUE OCHOBAHUU.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kuciot. Ousndeckue u Xumu-
yeckue cBoucTBa KHCIOT. P aktuBHOCTM MeTtamuioB H. H. bekerosa. Ilonyuenne kuc-
JI0T.

Conu. Homenknarypa coneil. @u3nyeckue U1 XuMUYecKue cBoiicTa coieil. [lomy-
YEHUE COJIEH.

I'eneTnyeckast cBsA3b MEXAY KJIaCCaMU HEOPTaHUYECKUX COEIMHEHM.

Xumuueckuii yIkcnepumenm:

KaueCTBEHHOE OIPEACIICHUE COACPKAaHUS KUCIOPOAa B BO3AYyXe, MOJYy4YEHHE, CO-
OupaHue, pacrno3HaBaHWE W W3YYEHHE CBOWCTB KHUCIOpOZAa, HAONIOACHHE B3aUMOJIEH-
CTBHUSI BEILIECTB C KUCIOPOJOM U YCIIOBUS BOSHUKHOBEHHS U MPEKpAICHUsI TOpeHus (10-
’Kapa), 03HaKOMJIEHHE ¢ 00pa3liaMH OKCHJIOB M ONMCAaHUE WX CBOMCTB, MOJy4eHHE, COOU-
paHue, pacro3HaBaHHe U U3Y4YeHHE CBOMCTB BOJOpoja (FOpeHHUE), B3aUMOJCICTBUE BO-
nopona ¢ okcugoM meau (II) (Bo3MOXKHO MCITOJIB30BaHKE BHICOMATEPHAIIOB), HAOIIOIC-
HUE 00pa3loB BEUIECTB KOJUYECTBOM | MOJIb, HCCIEAOBAHHE OCOOEHHOCTEH pacTBOpE-
HUSI BEIIECTB C PA3IMYHON PACTBOPHUMOCTBHIO, IIPUTOTOBIICHUE PACTBOPOB C OMPEHEIEH-
HOM MacCOBOW JOJIEd PAaCTBOPEHHOIO BENIIECTBA, B3aWMOJICHCTBHE BOJBI C METaJlJIaMH
(HaTpueM M KajblieM) (BO3MOXHO MCIIOJIb30BaHUE BUIECOMATEPUAJIOB), UCCIEIOBAHUE
00pa3loB HEOPraHMYECKUX BEUIECTB PAa3IUYHBIX KJIACCOB, HAOJIOACHUE HW3MEHEHUS
OKpacKM MHJIUKAaTOPOB B pacTBOpPax KUCIOT M ILEJI0YEHl, U3yYCHHE B3aUMOJICUCTBUS OK-
cuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCJIOT ¢ METaJNIaMH, PEaKIIUi HEUTpau-
3all1H, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJJHOI'O METaJia JPYTUM U3
pacTBOpa COJIM, PEHIEHUE SKCIEPUMEHTAIIBHBIX 3a/1a4d Mo TeMe «BaxHeimme kiaccol He-
OPTraHUYECKUX COECIUHEHHIN.

Iepuoanuecknit 3akoH u Ilepuoanyeckasi cucreMa XMMHYECKUX IJIEMEHTOB
A. WU. MenpeseeBa. CTpoeHne aTroMoB. XuMmMuuyeckasi cBsi3b. OKHCIUTEIbHO-
BOCCTAHOBUTE/IbHbIC PEAKIIUHN



[lepBbie MONBITKY KiIacCU(PUKAIIUU XUMUYECKUX 3JeMeHTOB. [loHaTHe O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U LIEJIOUYHO3EMENbHbBIE METAILIbI, FaJI0T€Hbl, HHEPTHbIE
raspl). J1eMEeHTbI, KOTOpbIe 00pa3ytoT aM(POTEepHbIE OKCUABI U THIPOKCHUIBI.

Ilepnomnueckuii 3akoH. llepuonnueckas cucrema xumuyeckux semeHTos 1. WM.
MenpeneeBa. Koporkonepuoanast u jymuaHONIEproAHas ¢hopmel [lepuonnyeckoit cucte-
Mbl xumMuueckux sneMeHToB . M. Mengeneesa. Ilepuoasl u rpynmel. @uznyeckuit
CMBICJI TOPSAAKOBOIO HOMEPA, HOMEPOB MEPHUOJIa U TPYNIIBI AIEMEHTA.

Crpoenue atomoB. CoctaB atoMmHbIX saep. M3orombl. Dnextponsl. CtpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKUX 3MeMeHTOB l[lepuonnueckoi
cucreMsl JI. 1. MenneneeBa. XapakTepUCTUKAa XUMUYECKOTO 2JIEMEHTA I10 €r0 ITOJI0XKe-
Huto B [lepuoanueckou cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUsI pajuyca aTOMOB XUMHUYECKUX AJIEMEHTOB, METaJIIU-
YECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAM U NIEPUOIAM.

3nauenue llepumonnueckoro 3akona u Ileproguyeckoil cCUCTEMBI XUMUYECKHX
JJIEMEHTOB JUIsl Pa3BUTHs HAyKU U IIpakTUKu. Jl. 1. MenneneeB — y4€HbINM U IPaKIaHNH.

Xumuyeckas cBsi3b. KoBasieHTHas (MOJsipHAs W HEMOJSIpHAsA) CBSA3b. DJIEKTPOOT-
pULATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. VIOHHas CBS3b.

Crenenb oxucieHusi. OKHUCIUTENIbHO--BOCCTAHOBUTENIbHBIE peakiuu. [Iporeccs
OKHUCJIEHUS U BOCCTAHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii yIkcnepumenm:

U3y4YeHHE 00pa3loB BEIECTB METANIOB U HEMETAJUIOB, B3aUMOJIEHCTBUE THIPOK-
cuJa LIMHKA C pacTBOPaMHU KUCIIOT U LIEJIOYEH, POBEICHNE ONBITOB, MILIFOCTPUPYIOIINX
MpPUMEPBI OKUCITUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA (TOPEHUE, PEAKIINH PA3IIOKEHUS,
COCIMHEHU).

Meswcnpeomemmnule céa3u

Peanuzanus mMexXnpeIMETHBIX CBSI3€M NMpPU M3YyYEHWH XUMHHM B 8 Kiacce OcCy-
HIECTBIIACTCSA Yepe3 MCMOIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHITHH, TaK U
NOHATUMN, SBISIIOLIMXCS CHUCTEMHBIMHU JUIl  OTACJBHBIX IPEAMETOB €CTECTBEHHO--
HAy4HOIO LUKJIA.

OO01re ecTeCTBEHHO--HAy4YHbIE MOHATHS: HAY4YHBIM (haKT, TMIIOTE3a, TEOpHs, 3a-
KOH, aHaJN3, CHHTE3, KiIaccu(uKanus, MepruogNIHOCTb, HAOIIOICHIE, SKCIIEPUMEHT, MO-
JIETTMPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBIICHHE.

®uzuka: MaTepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIMJ, U30TOMbI, pa-
JTMOAKTUBHOCTh, MOJIEKYJIA, AIEKTPUUECKHUIA 3apsij, BEMIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHUE BEILleCTBA, ra3, (pU3ndyecKkue BETWYUHBI, €IUHUIBI U3MEPEHUs, KOCMOC, TlIa-
HEThI, 3B€371b1, COnHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHbIE TOPOAbI, MOJE3HBIE UC-
KOITAEMBIE, TOIIIMBO, BOJHBIE PECYPCHI.

9 KJIACC
BemecTBo 1 XUuMHYeCKas peaKIus
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Ilepnonnueckuii 3akoH. llepuonnueckas cucrema xumuyeckux snemeHTos 1. WM.
MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHYECKHX
DJIEMEHTOB IIEPBBIX TPEX MEPUOMAOB, KaJINs, KAIbLMSI U UX COCIMHEHUN B COOTBETCTBUU C
IIOJIOXKEHUEM 2JIEMEHTOB B [leproanueckon cucremMe U CTpOEHUEM MX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMUYECKOW CBS3U. THUMBI KPUCTAINIMYECKUX peELIE-
TOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUAA XUMHU-
YECKOM CBSI3H.

Knaccuduxanys 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIeCTB. XUMUYECKHE CBOM-
CTBa BEILECTB, OTHOCAIIUXCS K Pa3JINYHBIM KJacCcaM HEOPraHMYEeCKUX COCIUHEHMI, Te-
HETUYECKAsl CBA3b HEOPTaHUYECKUX BELIECTB.

Knaccuduxanms XxuMHUECKUX PeaKkIUi MO Pa3jIMYHbIM MpU3HAKaM (110 4YUCIy U
COCTaBY YYaCTBYIOLIMX B PEAKLIUHU BELIECTB, IO TEIUIOBOMY 3(PQEKTY, IO U3MEHEHUIO
CTENEHEN OKUCIEHUSI XUMUYECKUX JIEMEHTOB, [0 0OPAaTUMOCTH, IO y4aCTUIO KaTajau3a-
TOpa). DK30- ¥ SHJOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMHUUYECKUE YPABHEHMSL.

[Tonarue o ckopoctu xuMudeckor peaknuu. [lorstue 06 oOpaTuMbIX U HEoOpa-
TUMBIX XUMUYECKUX peakuusax. IIoHATHEe 0 rOMOreHHBIX U reTeporeHHbIX peakuusax. I1o-
HATHE O Karanuse. [ToHsaTne 0 XuMuueckoM paBHOBECUHU. DAKTOPBI, BIMSAIONIUE HA CKO-
POCTb XUMUYECKON PEAKLIUH U ITOJI0KEHUE XUMUYECKOTO PABHOBECHSI.

OKuCINUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINHU, SJIEKTPOHHBIN OalaHC OKUCIIUTEIb-
HO-BOCCTAaHOBUTENbHONM  peakuuu.  CocTaBieHHE  ypaBHEHMH  OKUCIIMTEIBHO--
BOCCTAHOBUTEJIBHBIX PEAKIUI C UCIIOIB30BAHUEM METO/IA AIEKTPOHHOr0 OajaHca.

Teopus 2nEKTPOIUTUUECKON AMCCOUMALUU. DIEKTPOIMUTHI U HEIEKTPOJIUTHI. Ka-
THOHBI, aHUOHBI. MEeXaHU3M NMCCOLMALMY BEIIECTB C Pa3JIMYHBIMU BUAAMU XUMHUYECKOU
cBs3u. Crenensb quccouuanuy. CUiabHbIE U cIa0ble SIEKTPOIUTHI.

Peakiiuy noHHoro oo6mMeHa. Y cioBus IPOTEKaHUs peakuii HOHHOIO 0OMEeHa, MoJ-
HbIE U COKpalIEHHbIE MOHHbIE YpaBHEHUs peakiuil. CBoicTBa KHCIOT, OCHOBAHUM U CO-
Jeil B cBeTe MpPEJCTABICHUN 00 3JIEKTPONUTHYECKON nucconuanuu. KadyectBeHHblE pe-
akuuu Ha uoHsbl. [IoHATHE O rMApONM3E COeH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIIAIMH KPHUCTAUIMYECKMX PEIIETOK HEOPraHU4eCKUX Be-
IIECTB — METAJUIOB U HEMETAIOB (rpadurta M anmasa), CIOXKHBIX BEIIECTB (XJIOpHaa
HATpHUs), UCCIEA0BAHUE 3aBUCUMOCTU CKOPOCTH XMMHYECKOW pEaKIMH OT BO3JAEHCTBUS
pa3nuuHBIX (aKTOPOB, MCCIENOBAHHUE SJIEKTPONPOBOJHOCTU PACTBOPOB BELIECTB, IPO-
1ecca JUCCOLMALMU KUCTIOT, EeNo4Yel U coleil (BO3MOKHO MCIOIb30BaHUE BUIEO MaTe-
pHAaJIOB), MPOBEIEHUE ONBITOB, WILIOCTPUPYIOLIUX MPU3HAKUA NPOTEKaHUs PEAKIMH HOH-
Horo oOMeHa (0Opa3oBaHME OcajlKa, BbIJIEJIEHUE Ta3a, 00pa30BaHUE BOJIbI), OIBITOB, WUJI-
JIOCTPUPYIOUIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (ropeHue, pe-
aKLUHU Pa3JIOKEHUs, COCJMHEHNUs), paClIO3HABAaHUE HEOPraHMYECKUX BEIIECTB C IOMO-
I1bI0 KAYECTBEHHBIX PEAKLUI HAa HOHBI, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a1a4.

Hemertannsl 1 UX coeJuHEHHA

OOmas xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTep-
HbIE CTereHu okucieHus. CTpoeHne U (pu3nuecKkrue CBOMCTBA MPOCTHIX BEIIECTB — ralio-
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reHoB. XMMHYECKHE CBOMCTBA HAa NPUMEpPE XJIopa (B3aMMOJEHCTBUE C METAJUIAMU, HEME-
TajylaMy, 1eaodaMu). XsopoBoaopod. ColisiHas KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJTY-
4yeHue, NpuMeHeHue. JleiicTBre XIopa U XJIOPOBOJOPO/A HAa OpraHu3M uejoBeka. Baxk-
HEHUIINE XJIOPUIBI U UX HAXOXKACHHUE B IPUPOJIE.

OOmas xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHS aTo-
MOB, XapaKTepHble CTeneHH okucieHus. CTpoeHue U (U3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — KHCIOPOJIa U CEPBl. AJUTOTPOIHBIE MOIU(PUKALIMU KHCIOPOJa U CePhl. XUMHU-
yeckue cBoiicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (PU3NUECKUEe U XUMUYECKHEe CBOWCTBA.
Oxkcuppl cepbl Kak MpeICTaBUTENHN KUCIOTHBIX OKcuI0B. CepHasi KUCIoTa, PU3ndecKkue u
XUMUYECKHE CBOMCTBA (OOIIME KaK MPEACTABUTENS KJlacca KHUCIOT U CIEeHU(PUUYECKUE).
XUMUYECKHE PEaKINH, JIeKalMe B OCHOBE MPOMBINIJIEHHOTO Croco0a MOJy4eHHs cep-
HOU Kuciaotel. [Ipumenenne cepHoil kucaotbl. Coau CEpHON KUCIIOThI, KAU€CTBEHHAsl pe-
akus Ha cyibdar-noH. Haxoxnenue cepsl U €€ coeMHEHU B pUpoae. XUMUYECKOe
3arpsi3HeHUE OKPYKAroIIeW cpellbl COeNUMHEHUSAMH Cepbl (KHCIOTHBIE JTOXK]IH, 3arpsi3He-
HHUE BO3/IyXa M BOAOEMOB), CLIOCOOBI €r0 PeJOTBPAIICHUSI.

OO6mas xapakrepucTuka 37eMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOEHHS aTo-
MOB, XapaKTepHble CTENEHU OKHCIEHHUs. A30T, paclpocTpaHEeHUE B mpupoje, dpuszude-
CKHE W XUMHUUYECKHe cBoMCTBa. KpyroBopoT azora B nmpupoae. AMMHUaK, ero Gu3n4ecKue
U XMMUYECKHE CBOMICTBA, MoiyyeHue u npuMmeHenune. Conu aMMOHUS, UX GU3UYECKHUE U
XUMHUYECKHE CBOMCTBA, NpuMeHeHue. KauecTBeHHas peakuysi Ha HOHbI aMMOHUS. A30T-
Hasl KUCJIOTa, e€ MoTy4YeHne, (Gu3ndecKue 1 XUMUYIeCKre CBoWcTBa (00IMe Kak mpecTa-
BUTEJNS KJlacca KUCIOT U crienuduyeckue). Mcnonb3oBaHue HUTPATOB U COJIE aMMOHUS
B Ka4eCTBE MUHEPAIbHBIX y10O0peHUH. XMUMHUECKOE 3arps3HEHHE OKPYKaIoLEel cpeibl
COCIMHEHUSIMU a30Ta (KHUCIOTHBIE JOXKAM, 3arpsi3HEHUE BO3AyXa, MOYBBI U BOJIOEMOB).
®docdop, amnorponHsie Moaudukanuu dochopa, Pu3NUECKue U XMMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dpocdopHas kucnora, GU3NIECKHE U XUMUUYECKAE CBONCTBA, TI0-
ny4yenue. Mcnonbs3zoBanue ¢pochaToB B Ka4YeCTBE MUHEPATIBLHBIX yI00pEHUH.

O6mas xapaktepuctuka 31eMeHToB [VA-rpynmbel. OcOOEHHOCTH CTPOEHUs aTo-
MOB, XapaKTE€pHbIE€ CTEIIEHU OKUCJIEHMS. YTIEPOA, aJUIOTPOIIHbIE MOIU(UKALIIH, PACIIPO-
CTpaHEHHUe B Mpupojie, hpu3nueckrue U XUMHUecKre cBoicTBa. AncopOuus. Kpyrosopor
yraepona B npupoae. OKcuapl yriaepoaa, nx (pu3ndeckue u XUMUYeCKHe CBOMCTBA, JeH-
CTBUE HA XHUBbIE OPraHMU3MBI, MOJIYYEHHUE U NPUMEHEHHE. DKOJOTUYECKHUE MPOOJIEMBI,
cBs3aHHbIe ¢ okcuaoM yriaepona (IV), runoresa riao0aibHOrO MOTEIUICHHS KIMMATa,
NapHUKOBBIA 3(PQexT. YrompHas KHCIOTa W €€ CONHM, MX (PU3MYECKHe M XUMHUYECKHE
CBOIICTBa, MoJiyueHne W npumeHeHue. KauectBeHHast peakiusi Ha KapOoHaT-uoHbl. Mc-
M0JIb30BaHKUE KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIILIEHHOCTH U CEJIBCKOM XO0351CTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHMYECKUX BEILECTBAX KAaK O COECIMHEHUSX yrI-
aepoaa (MeTaH, 3TaH, 3TUJIEH, allETHJICH, 3TaHOJ, TJIUIEPUH, YKCycHas Kuciota). [1pu-
POIHBIE UCTOYHUKH YTIIEBOJOPOIOB (YIoJib, MPUPOIHBINA Ta3, HE(PTH), MPOTYKTH UX Iie-
pepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIILUIEHHOCTU. [loHSATHE O OMONIOTHYECKH
BaYKHBIX BEIIECTBAX: KUpaX, OesiKaxX, YriIeBoJax — U UX POJM B KU3HU YeloBeka. Mare-
pHaJIbHOE €IMHCTBO OPraHMYECKUX U HEOPTraHMYECKUX COETMHEHUN.
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Kpemnnii, ero ¢pusndeckne 1 XMMHUECKUE CBOWCTBA, TOTYYCHHE U MPUMEHEHHE.
Coenunenust kpemuusi B npupoje. OOmue npeacrtaBieHuss o0 okcuae kpemuus (IV) u
KpeMHUEeBON kuciote. CHIMKAaThl, UX HMCIOJb30BaHHE B OBITY, B IPOMBIIIJICHHOCTH.
Baxwneiimue crpouTenbHble MaTepUaibl: KEpaMHKa, CTEKIJIO, LIEMEHT, OETOH, Keye300e-
ToH. [IpoGiembl 6€30MacHOTO MCTIOIB30BAHUS CTPOUTEIHHBIX MATEPUAIOB B TIOBCETHEB-
HOU JKU3HU.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa30B HEOPIaHMYECKUX BEILECTB, CBOMCTB COJISIHON KUCIIOTHI, MPO-
BEJICHUE KaUeCTBEHHBIX PEAKIMIl Ha XJIOPUA-UOHBI U HAONIOICHHE IPU3HAKOB UX MPOTe-
KaHUS, OTIBITBI, OTPAXKAIONINEe (PU3NIECKUE U XUMUYECKHUE CBOMCTBA TaJIOTEHOB M MX CO-
eMHEHUH (BO3MOXKHO HCIOJIb30BaHHME BUIEOMATEPHANIOB), O3HAKOMJIEHHE C OoOpa3laMu
XJIOPUAOB (TaJIOTEHUAO0B), O3HAKOMIIEHHE C 00pasiiaMu cepbl U €€ CoeMHEeHUsIMU (BO3-
MO>KHO MCIIOJIb30BAaHUE BUEOMATEPUAIOB), HAOIOIEHHUE ITpoliecca OOYTIIIMBaHUS caxapa
10J1 IEUCTBUEM KOHLIEHTPUPOBAHHOW CEPHOI KUCIIOThI, N3yY€HUE XMMHUYECKUX CBOMICTB
pa30aBICHHON CEpHOW KHUCIIOTHI, TPOBEICHNE KAUECTBEHHON peaKIny Ha Cylb(aT-uoH u
HaOJII0/IeHre TTPU3HaKa e€ MPOTEeKaHUs, O3HAKOMIIEHHE ¢ (PU3NYECKUMU CBOMCTBAMHU a30-
Ta, ¢ocdopa U UX COCIUHEHHUH (BO3MOXKHO HMCIIOJIb30BaHHE BUIEOMAaTEpHaIoB), oOpas-
aMu a30THBIX U (hocHOopHBIX ymOOpeHuH, MoaydeHue, coOupaHue, pacro3HaBaHUE U
W3Yy4YEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE KAYECTBEHHBIX pEaKUUi HAa MOH aMMOHUS U
dbochaT-uoH U WIyUdCHHE TPU3HAKOB HUX IMPOTECKAHUS, B3aUMOJICHCTBHE KOHIICHTPUPO-
BaHHOW a30THOM KHUCIIOTHI C M€JIbIO (BO3MOKHO HUCIIOJIH30BAaHUE BUIEOMATEPUAIIOB), U3Y-
YeHHE MOJIeNIeH KpUCTaJUIMYECKUX pemI€ToK anmasa, rpadura, ¢yiiepeHa, o3HaKoMIIe-
HUE C MPOLECCOM aJCOpOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOICTBOM NMPOTUBOTa3a, MojiyueHue, coOnpaHue, pacrio3HaBaHuEe U U3y4EHHE CBOMCTB
YIJIEKUCIIOTO Ta3a, MPOBEICHNE KaUeCTBEHHBIX Peakuii Ha KapOOHAT U CUJIMKAT-UOHBI U
U3y4YeHUE MPU3HAKOB MX MPOTEKAHHUS, 03HAKOMJICHHE C MPOAYKIIMEH CUIMKATHOM MpPO-
MBIIUIEHHOCTH, PEIIEHNE YKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «BaxxHelne HeMeTalibl
U UX COCITUHEHHUSI.

MeTtaJiibl ¥ MX COCAUHEHUS

OO01mas xapakTepucTUKa XUMHUYECKHX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAHUU UX
nonoxkenus B Ilepmoamueckoit cucreme xummyeckux 3nemeHToB [[. . Menneneesa u
cTpoenusi atoMoB. CTpoeHue MeTamuioB. MeTaminueckasi CBsi3b U METaJUIM4ecKasi Kpu-
CTaJuIMYecKasi peleTKa. JIEeKTPOXUMUUECKUN P HAIPSHKEHUH MeTauioB. Puznueckue
U XUMHYECKHE CBOMCTBA MeTaiutoB. OOmue crnocoObl mosydeHuss MetauioB. [lorsTre o
KOPpPO3UHU METAIIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CiuiaBhl (CTaib, 4y-
T'YH, IIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[Ilenounble MeTaJUIBL: TTONOKEHUE B Ileproanueckoil CUCTEME XMMUYECKUX dJIe-
MeHTOB JI. . MenaeneeBa, CTpO€HUE UX aTOMOB, HaX0XKJAEHHUE B Ipupoe. Puznueckue
U XHUMHYECKUE CBOMCTBA (Ha nmpuMepe HaTpus U Kayusi). OKCUAbI U TUIPOKCUIBI HATPUS
u kanud. [I[puMeHeHune MeI0YHbIX METAJIJIOB U UX COCTUHEHUM.

[IlenoyHO3eMENIbHBIE METAIIBI MATHUM U KaJbLIMK: TTON0keHue B [lepuoauueckont
cuctemMe Xxumudeckux 3neMeHToB . 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOXK/JCHHE
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B npupone. Pusznueckue U XUMUYECKHE CBOMCTBA MarHus M Kajbplusd. BaxkHenmme co-
eAVMHCHUS KabIus (OKCHUI, THIPOKCHU, coJin). JKECTKOCTh BOJABI U CTIOCOOBI €€ yCcTpaHe-
HUS.

AmoMuHuii: nonoxeHue B llepuoanueckoil cucreMe XMMUYECKUX AIeMEHTOB /1.
N. Menneneesa, cTpoeHUE aTOMa, HaXO0XAeHUE B pupoje. PU3nueckue 1 XUMUIECKUE
cBoiicTBa amoMUHMS. AMOTEpHBbIE CBOWCTBA OKCHU/IA M TUIPOKCH]IA ATFOMUHUSI.

Kenezo: monoxxkenue B Ilepronnueckon cucreme XMMHUYECKUX 3emMeHToB [l. M.
MeHnaeneeBa, CTpOGHHE aToMa, HaXxOXKJAEHHE B Mpupone. PU3NUEeCKUe U XUMHYECKUE
cBoiicTBa xene3a. Okcuabl, TuApokcuabl U cou xene3a (II) u xenesa (III), ux cocras,
CBOICTBA U MOJIYYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3laMy METAJIOB U CIUIABOB, HX (PU3NYECKUMU CBOMCTBAMH,
U3Yy4YEHUE PEe3yIbTAaTOB KOPPO3UU METAUIOB (BO3MOXXKHO UCIOJIB30BaHUE BHJI€OMAaTEpHUa-
JIOB), OCOOEHHOCTEW B3aMMOJECUCTBHSI OKCHAA KalbLUS M HATPUS C BOJOW (BO3MOXKHO
UCIIOJIb30BAHKME BUJIEOMATEPHUAJIOB), MCCIEOBAHUE CBOMCTB KECTKOW BOJBI, MpOIECCca
TOpeHHsl XKeje3a B KUCIopoie (BO3MOXKHO MCIIOJIb30BaHHE BUECOMATEpPUATIOB), MPU3HA-
KOB MPOTEKaHUsI KAUECTBEHHBIX PEAKIMI Ha NOHBI: MarHusl, KaJbLUs, AJIFOMUHUS, [IUHKA,
xenesa (II) u xxenesa (I11), menu (I1), HaGnr0I€HNE U ONTKMCAHUE MTPOLIECCOB OKPAIIMBAHUS
IUIAMEHU MOHAMM HATpUsl, KU W KajblUs (BO3MOXHO HCIIOJIb30BaHUE BHJIeOMaTepua-
JIOB), KicclieloBaHne aM(OTEPHBIX CBOMCTB TMIPOKCH/IA aTIOMUHUS U THAPOKCHUAA [IUHKA,
pElIEHHE DKCIEPUMEHTAIBHBIX 3a7a4 N0 TeMe «BakHeHIre MEeTaUlbl U X COEIHHE-
HUSD.

XuMHS ¥ OKPYKAKIIAs Cpeaa

BemectBa u Marepuaisl B IOBCEJHEBHON XKU3HU YeJIOBEKa. be3omacHoe UCIoJib-
30BaHME BELIECTB M XMMHUYECKHX peakuuil B ObITy. IlepBas momolp Ipu XUMHYECKHX
0’KOrax U OTPABJICHUSX.

XuMUYecKoe 3arpsi3HeHUEe OKpy»Karolled cpeabl (IpenenbHas AOMyCTHUMas KOH-
neHTpauus Beuects, ganee — [1/IK). Posib xumMun B pemieHUN 3K0JI0TUYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3y4yeHHe oOpas3lloB MaTepuayoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEPHbBIE MaTe-
pHabl).

Mesicnpeomemmnunie ceéa3u

Peanu3anus mMexXnpenMETHBIX CBSI3€M NPU M3YYEHWH XUMHM B 9 Kiacce ocy-
MIECTBIIACTCS YEPE3 MCIOIh30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U
NOHATUMN, SBISIIOLIMXCS CUCTEMHBIMHU JUIL  OTACJIBHBIX IPEAMETOB E€CTECTBEHHO--
Hay4HOIO LUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbBIE TIOHSATHS: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJIM3, CUHTE3, KIacCU(pUKaLUs, TePUOAUYHOCTD, HAOI0IeHHE, SKCIIEPUMEHT, MOJIEJIH-
pOBaHUE, UBMEPEHUE, MOJIENb, SIBIICHUE, MTAPHUKOBBIN 3P (HEKT, TEXHOJIOTUSI, MATEPUAIbI.

dusuka: MaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIBI, pa-
JMOAKTUBHOCTb, MOJIEKYJIA, DJICKTPUYECKUN 3apsij, IPOBOJHUKH, MOIYNIPOBOAHUKH, IH-
ANEKTPUKH, (HOTORIIEMEHT, BEIIECTBO, TENO, O0BbEM, arperaTHOe COCTOSIHHE BEIECTBa,
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ra3, pacTBOp, pacCTBOPUMOCTb, KPUCTAIIIMUECKass PEHI€TKa, CIUIAaBbl, (DU3MUYECKUE BEIH-
YHHBI, €AUHHIIBI H3MEPEHUs, KOCMUYECKOEe TIPOCTPAHCTBO, MIAHEThI, 3BE3/b1, CoHIIE.
Bbuonorus: ¢orocuntes, npixanue, 6mocdepa, IKOCUCTEMa, MUHEpPAIbHBIE yI00-
PEHHUS, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, MM TAaTeIbHBIC BEIIECTBA.
['eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TIOPOABI, MOJIE3HBIE UC-
KOTIaeMble, TOIIIIMBO, BOAHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUA
YYEBHOI'O ITPEJMETA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS IPOrPaMMbl OCHOBHOT'O 00111er0 00pa3oBaHUs
JOCTUTAIOTCS B XO7Ie OOYUEHHUS XUMUU B €IMHCTBE YIEOHON M BOCITUTATEIHHON JEATEb-
HOCTHU B COOTBETCTBUU C TPAJAULMUOHHBIMU POCCHUHUCKUMHU COLMOKYJIbTYPHBIMH U JTYXOB-
HO-HPaBCTBEHHBIMHU L[EHHOCTSIMHU, IPUHATHIMU B OOLIECTBE MpaBUIaMU U HOPMAMH TIO-
BEJICHUSI M CIOCOOCTBYIOT IpolieccaM CaMOIIO3HAHUs, CaMOPa3BUTHUS U COLMAIIA3AIUU
00ydJaromuxcs.

JIM9HOCTHBIE pe3ybTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJICTBO-
BaThbCsl CHCTEMOI MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMI M paCIIUPEHUE OMbITa Jesi-
TEIBHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPUOTHYECKOTO BOCTIMTAHUS

— IIEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYpHOMY, UCTOPUUYECKOMY U
HAyYHOMY HACIEeAHI0, TOHUMAaHUS 3HAYEHHs] XMMHUUYECKON HayKU B KM3HU COBPEMEHHOTO
oOmiecTBa, CIIOCOOHOCTH BIIAJETh JTOCTOBEPHOUN HMH(MOpMAIMeil 0 mepesoBbIX TOCTHKE-
HUSIX U OTKPBITUSIX MUPOBOM U OT€YECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUAX 00 yCTPOUCTBE MUpa U OOLIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHUS:

— MPEACTaBIICHUS O COIMANBbHBIX HOPMAaX M MPaBUIAX MEXIMYHOCTHBIX OTHOIIE-
HUA B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HUCCIIe0BATENBCKOM, TBOPUECKON U JPYIUX BUIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HoO0pa3HOW COBMECTHOW NEATEIHHOCTH TPU BBIOJHCHUH YYEOHBIX, TO3HABATEIIb-
HBIX 3aJ1a4, BBIITOJIHEHUN XUMHYECKUX JKCIIEPUMEHTOB, CO3/IaHUU yYE€OHBIX MPOEKTOB,
CTpeMJIEHUS! K B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIM B IpoIlecce 3TOM yueOHOU nes-
TEJILHOCTH, TOTOBHOCTHU OLIEHUBATh CBOE MOBEJICHUE U MOCTYIIKU CBOMX TOBApHILIEH C MO-
3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIECTBUMN MOCTYIKOB;

3) HEHHOCTH HAYYHOTI' 0 O3HAHMUS:

— MHUPOBO33PEHYECKHE MPEACTABICHUS O BEIIECTBE U XUMHUYECKON pEaKinu, Co-
OTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIOIINE OCHOBY JUIS
MOHUMAHHUS CYIIHOCTA HAyYHOM KapTHHBI MUpPa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHO-
MEPHOCTSIX Pa3BUTUS MPUPOJIbI, B3AUMOCBS3X YEJIOBEKa C MPUPOIHONU CPeoid, O poin
XUMUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEI;



— II03HaBaTEJIbHbIE MOTHUBBI, HANPABJIEHHBIE HA IOJIy4YEHHE HOBBIX 3HAHHUU 110
XUMHUH, HEOOXOAUMBbIE /1711 OOBSICHEHUSI HAOII0JaEMBIX MPOLECCOB U SIBJIEHUH, 103HABa-
TEJIbHOM, NH()OPMALIMOHHON M YUTATENIbCKOM KYJIBTYphl, B TOM YHCJI€ HABBIKOB CAMOCTO-
ATEIBHON pabOTHl C y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JINTEPATYPOH, JOCTYITHBIMU TEX-
HUYECKUMU CPEACTBAMH NH(OPMALIMOHHBIX TEXHOJIOTHIA;

— HHTepec K 00y4eHHUI0 U NO3HAHHUIO, JII0O03HATEIBHOCTh, TOTOBHOCTh U CIIOCO0-
HOCTh K CaMOOOpPa30BaHUIO, MPOEKTHON M HMCCIIENOBATEIbCKOM IESATEIBHOCTH, K OCO-
3HaHHOMY BbIOOpY HAIIPABJIEHHOCTH U YPOBHS 00y4Y€HUs B JJalbHEHIIEM;

4) popMmupoBaHus KyJIbTYPbI 310POBbS:

— OCO3HaHUE IIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 370POBbIO,
YCTAaHOBKM Ha 3/10pOBbIH 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUI U HENMPUITHE BPEIHBIX
NpUBBIYEK (YIOTPEeOJICHHS aJIKOTOMIsI, HAPKOTHKOB, KypeHHs), HEOOXOIMMOCTH COOIIOe-
HUS NpaBWl O€30M1aCHOCTU IPU OOPALIEHUH ¢ XMMUYECKMMHU BEIIECTBaMHU B OBITY U pe-
aJIbHOM JKW3HH;

5) TpyA0BOro BOCIIUTAHUA:

— HHTepec K NPAaKTUYECKOMY M3Y4YEHHIO NpodeccHil U TpyAa pa3iIudyHOIo poja,
yBaXEHHE K TPYLy M pe3yJibTaTaM TPYIOBOH JAESITEIbHOCTH, B TOM YHCJIE HAa OCHOBE
NPUMEHEHMs] NMPEAMETHBIX 3HAHUN MO XMMHH, OCO3HAHHBIA BbIOOP WMHAMBHIYaJbHOU
TPAaeKTOPUHU MPOJOIHKEHHS 00pa30BaHUs C YIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHO-
CTH K XUMUH, OOIIECTBEHHBIX UHTEPECOB M MOTPEOHOCTEH, yCHEemHOM MpodhecCuoHab-
HOW JeATeNbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTh aaliTUPOBATHCS B
npodeCCHOHAIBHOM cpee;

6) 3K010rH4ecKOro BOCIIMTAHMSA

— DKOJIOTUYECKH 1L1eJIecCO00pa3HOe OTHOIIEHUE K MPUPOAE KAK UCTOUYHUKY >KU3HU
Ha 3emMJie, OCHOBE €€ CYIIECTBOBaHMs, IOHUMAaHUE LIEHHOCTH 3/I0pOBOIO U O€3011aCHOTO
o0pasa >KM3HM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PM3MYECKOMY U ICUXHUYe-
CKOMY 370POBBIO, OCO3HAHME IIEHHOCTH COOJIIOIEHUS MPaBUI OE30MACHOTO MOBEACHUS
npu paboTe ¢ BEeLIECTBaMH, a TAKXKe B CUTYalUsIX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIO-
JeH;

— CIOCOOHOCTH NMPUMEHSATH 3HAHUS, NIOJly4aeMble IPU U3YYEHUH XUMUHU, JUIS pe-
IIEHUs 3ajlay, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOIHON Cpelloif, A MOBBIIIEHUS YPOBHS
9KOJIOTUYECKON KYJIBTYPBHI, OCO3HAHUS TTI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPoOiIeM
U IyTeH uX peleHus] NOCPEICTBOM METOJ0B XMMMHU, SKOJOTHUYECKOTO MBIIUIECHUS, yMe-
HUSI PYKOBOJICTBOBATHCSA UM B I103HABATEIbHON, KOMMYHUKATUBHON U COLIMAIbHON MpaK-
THUKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe MeTanpeIMEeTHBIX Pe3yIbTaTOB BBIACISAIOT 3HAYUMBIE JJIs1 (POPMHUPOBa-
HUSI MUPOBO33pEHUs OOIIeHaAYyYHbIe TIOHATHS (3aKOH, TEOPHsl, PUHIIUI, TUIO0TEe3a, (aKT,
CUCTEMA, MPOLECC, IKCHEPUMEHT U JIPYroe.), KOTOpblE€ MCHOJIb3YIOTCA B €CTECTBEHHO-
HAyYHBIX y4YEOHBIX TpPEIMETax W TO3BOJISIOT HAa OCHOBE 3HAHWM W3 3TUX NPEIMETOB
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¢dbopMHUpOBaTH MPEACTABICHUE O IEJIOCTHOM HAYYHOH KapTWHE MUPA, U YHUBEPCAJIbHBIC
yueOHble JeHCTBUS (TIO3HABATENIbHbIE, KOMMYHHUKATHUBHBIE, PETYISITHUBHBIE), KOTOPbIE
o0ecrnieunBarOT (HOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIBHOMY IUIAHMPOBAHUIO U
OCYILECTBJICHUIO YI€OHOU AESITETHHOCTH.

ITo3naBaTe/bHBIC YHHBEPCAJIbHbIE Y4eOHBIC NeHCTBUSA

ba3oBrble Jornueckue AeicTBUA:

— YMEHUS UCIOJIb30BaTh NMPUEMBI JIOTUYECKOTO MBIIIIEHUS IPU OCBOEHUM 3HA-
HUI: pacKpbIBaTh CMBICI XMMHYECKUX MOHATHH (BBLACIATh UX XapaKTEepHbIE NPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C IPYTMMHU HNOHSITHIMU), UCIIONb30BATh MOHIATHUS i1 00b-
SICHEHUS OT/AEIBbHBIX ()AaKTOB U SIBICHUH, BEIOMPATh OCHOBAHUS U KPUTEPHUH IJIS1 KIIaCCHU-
(UKaMM XUMHYECKHUX BEILECTB M XMMHUYECKUX pEeaKLUil, yCTaHaBIUBaTb MPUYUHHO-
CIIEJICTBEHHBIE CBSI3M MEXIY OOBEKTaMH M3Y4YEHHsI, CTPOUTDH JIOTUYECKHE PACCYKIACHHUS
(MHIYKTUBHBIE, T€YKTUBHBIE, IO aHAJIOTUH), J€J1aTh BHIBOABI U 3aKJIIOUEHUS;

— yMEHHE NPUMEHATh B IPOIecce MO3HAHUS MOHATHS (IPEIMETHbIE U METaIpel-
METHBIE), CAMBOJINUECKHE (3HAKOBBIE) MOJIENIU, UCIIOJIb3YEMbIE B XUMHH, NTPEOOPa30BbI-
BaTh IIUPOKO NPUMEHSEMBIE B XUMUU MOJEJIBbHBIE NPEACTABICHUS — XUMUYECKUI 3HAK
(cMMBOJI 3JI€eMEHTa), XuMudeckas (opMmysia U ypaBHEHHE XUMHUYECKON peakuuu — Mpu
peleHun y4eOHO-IT03HaBaTeNbHBIX 331a4, ¢ YYETOM ITHX MOJENbHBIX NPEICTABICHUI
BBISIBJIATh U XapaKTEPHU30BaATh CYLIECTBEHHbIE NMPU3HAKU U3y4aeMbIX OOBEKTOB — XUMHU-
YECKUX BEUIECTB U XMMHYECKUX PEaKLUW, BBIABIATH OOIIHME 3aKOHOMEPHOCTH, NPUYUH-
HO-CJICICTBEHHBIE CBS3U U IPOTUBOPEYMSI B U3y4aEMbIX IIPOLIECCAX U SIBICHUSX.

ba3oBrble ncciienoBareibCKue 1eHCTBUA:

— YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOIPOCH B KAYE€CTBE MHCTPYMEHTA I1O-
3HaHUs, a TAaKXKEe B KaueCTBE OCHOBBI JJs1 (DOPMUPOBAHUS TMIIOTE3bl IO MPOBEPKE Ipa-
BUJIbHOCTH BBICKA3bIBAEMBIX CYXKICHHUII;

— IpHUOOpETEeHHE ONBITA 10 IIAHUPOBAHUIO, OPTaHU3ALUHN U IIPOBEJCHUIO YUEHH-
YECKUX IKCIEPUMEHTOB, YMEHUE HAOII0JaTh 32 XOA0M IPOLECCa, CAMOCTOSITENIBHO MPO-
THO3MPOBATH €ro pe3yibTar, (HopMynupoBaTh 00O0OIIEHHS M BBIBOABI MO pE3yJbTaTaMm
IPOBEAEHHOTO OIBITA, UCCIIEI0BaHMsI, COCTABIATh OTUET O MPOAEIaHHON padoTe.

Pabora ¢ ungopmanmeiti:

— yMEHHE€ BBIOMpPATh, AHAJIM3UPOBATH U HHTEPIPETUPOBATH MH(OpPMALKIO pa3-
JUYHBIX BUIOB M (HOPM IPEICTABICHUS, MMOyIaeMYyI0 U3 Pa3HBIX HCTOYHUKOB (HAy4IHO-
HOMYJIsIpHAs JIUTEpAaTypa XHMHYECKOIO COJEpXkaHMs, CIpPaBOYHBbIE IOCOOMS, PECYPCHI
WHTepHeTa), KpUTUYECKH OLEHUBATh MPOTHBOPEUMBYIO M HEIOCTOBEPHYI HH(OpMa-
11170:0H

— YMEHHE INPUMEHSATh Pa3IM4Hble METOJbl U 3allpOChl MIPHU MOMCKE U O0TOOpE UH-
(dopmMalMi U COOTBETCTBYIOILUX JAHHBIX, HEOOXOAMMBIX /AJISl BBIOJHEHUS Y4eOHBIX U
NO3HABATEJIbHBIX 3a7a4 ONPEIEIEHHOTO THIA, IPUOOPETEHHUE ONbITA B 00JIACTH UCIIOJIb-
30BaHUsl MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJaJ€HUE KYJIbTYpOH ak-
TUBHOTO HWCIOJB30BaHMs Pa3IMYHBIX TOMUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPAThH
ONTUMANBHYIO (hOpMYy TpeaCTaBIeHUS WHPOPMAIMH M WILITIOCTPUPOBATH pPeIIaeMbIe 3a-
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Jla4y HECJIOKHBIMU CXEMaMH, JuarpaMMmaMu, ApyrumMu (popmamu rpaduku ¥ UX KOMOH-
HaALUSMU;

— YMEHHE€ HCHOJb30BaTh M aHAJIU3UPOBATh B Ipolecce y4eOHOM M HccienoBa-
TENbCKOM JAEATENBHOCTH UH(DOPMALUIO O BIMSHUM IPOMBIIIJIEHHOCTH, CEJIbCKOTO XO0351i-
CTBa ¥ TPAHCIIOPTA Ha COCTOSIHUE OKPYKAIOLIEH IPUPOJHOU CPENBI.

KoMmyHuKaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eiiCTBHS:

— yMeHus 3a7aBaTh BOINPOCHI (B X0JIe Auajora u (Win) AUCKYCCUH) MO CYLECTBY
o0cyxkaaeMoil TeMbl, (HOpPMYyJIMPOBATH CBOM IPENTIOKEHHUSI OTHOCUTEIBHO BbIIOJIHEHUS
MPEJI0KEHHOM 3aa4K;

— YMEHUS NPEJCTaBIATH IOJYYEHHBIE PE3yNbTaThl IIO3HABATEIBHON JEATEIIBHO-
CTH B YCTHBIX U NUCBMEHHBIX TEKCTax; JEJIaTh MPE3CHTALUIO PE3YJIHTATOB BBIIOJHEHUS
XUMHYECKOTO JKCIIEPUMEHTa (JIabOopaToOpHOTO OIBITa, JIAOOPATOPHOM PabOTHI MO HCCe-
JIOBAHUIO CBOMCTB BEILIECTB, yU€OHOIO IPOEKTA);

— yMeHusl y4eOHOro COTPYIHHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM INO3HABa-
TEJIBHOM M UCCIIEI0BATENbCKON IEATEIbHOCTU MPU PELIEHUH BO3HUKAIOLIMX MTPOOJIEM Ha
OCHOBE Y4€Ta OOIIMX UHTEPECOB M COTIIACOBAHUS TO3UIHH (00CYX)aeH!Us, 0OMEH MHEHHU-
SIMM, «MO3TOBBIE IITYPMbI», KOOPJAWHALIUA COBMECTHBIX IEHUCTBUH, ONpEeNIeHue KpuTe-
PHEB 110 OLIEHKE Ka4eCTBA BHIMIOJIHEHHON paboThI U Ipyrue).

PerynsaTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

— YMEHHUE CaMOCTOSITEJIbHO OINpPEAEIIATh LEIU AEATENIbHOCTH, IUIAHUPOBATh, OCY-
IIECTBJIATh, KOHTPOJIUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JAEATEIb-
HOCTB, BBIOMpaTh Hanbomee 3(h(HeKTUBHBIE CITOCOOBI pelIeHns Y4eOHBIX U TIO3HABATEIb-
HBIX 3a]1a4, CAMOCTOATENIBHO COCTABJIATh WIA KOPPEKTUPOBATH MPENJIOKEHHBIN aJITOPUTM
NEHCTBUI NPU BBIIIOJIHEHUH 3a/1aHUN ¢ yUETOM MOJYyYEHHUS! HOBBIX 3HAHUN 00 U3y4aeMbIX
00BEKTax — BELIECTBaX U PEAKLMSIX, OLEHUBATh COOTBETCTBHE ITOJIYYEHHOI'O Pe3yJibTaTa
3as1BJICHHOM LI€JIM, YMEHHE MCIOJIb30BaTh U AaHAIM3UPOBATh KOHTEKCTHI, IIPE/JIaracMble B
YCJIOBUH 33JJaHHI.

HNPEIMETHBIE PE3YJIbTATHBI

B coctaBe mpeamMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO 00S3aTENIBHOTO COJIEPKAHUS,
YCTaHOBJIEHHOTO JaHHOU (enepasibHON pabodeil mporpaMMoii, BBIIEISIOT: OCBOCHHbBIE
00y4JarolMMHCS HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JIEUCTBUH, crielupUuuecKue ass
npeAMETHOM 00nacTu «XUMUs», BUBI AESITEIHLHOCTH MO MOTYYEHHUIO HOBOTO 3HAHMUS, €T0O
UHTEPIIPETAINH, MPeoOPa30BaHUIO0 U TPUMEHEHHUIO B PA3JIMYHBIX yU4eOHBIX U HOBBIX CH-
Tyalnusx.

K xonmy oOyuenust B 8 kinacce mpenMeTHble pe3ylibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaxaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHUM:

— PpacKpbIBaTh CMBICI OCHOBHBIX XMMUUYECKUX MOHSTHI: aTOM, MOJIEKYJIa, XUMH-
YEeCKUI AJIEMEHT, NMPOCTOE BEIECTBO, CIIOKHOE BEIIEeCTBO, CMECh (OJHOPOAHAS U HEOJ-
HOPOJIHAs1), BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U MOJIEKYJIsIpHAs Macca, KOJIM4eCTBO
BEILIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBas JOJs XUMHUYECKOTO 3JIEMEHTa B COEUHE-

12



HUU, MOJISIPHBIA 00BEM, OKCHJ, KUCJIOTa, OCHOBAHHE, COJIb, AJICKTPOOTPULIATEITHLHOCTD,
CTETICHh OKHCIICHUSI, XUMHUYECKAsl PEAKIUs, KIacCCH(PUKAIUS PEAKIN: peaKIuh COCIU-
HEHUS, peaklUU Pa3jioKeHUs, peaKIMK 3aMElIeHUs, Peakui 0OMeHa, 9K30- U DHJI0TEp-
MUYECKHE peaKLUu, TEII0BOM 3P (PEKT peakuuu, Ipo aTomMa, JIEKTPOHHBIN CII0i aToMa,
aToMHasi opOuTalb, paJlyCc aTomMa, XUMUUYECKasi CBA3b, MOJSIpHAs U HEMOJISIpHAs KOBa-
JICHTHas CBS3b, HOHHAS CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccoBasi J0Ji1 BEUIECTBA
(mpouEeHTHAst KOHIIEHTpAIKsi) B paCTBOPE;

— WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKHX MOHATHN U NPUMEHSTH
STHU MOHSTHUS NPU ONMUCAHUU BEIIECTB U UX MPEBPAILICHUI;

— HCIIOJIH30BaTh XUMHUYECKYH) CUMBOJIMKY JIJISI COCTaBJICHHUS (OPMYI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

— OIpeaensaTh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COCAUHEHUSX, CTE-
NIEHb OKUCJICHUS 3JEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPHUHAJJIC)KHOCTh BEIECTB K
onpeeNEHHOMY KJIacCy COeAUHEHUN 1o GopMynam, BUJ XUMUYECKOUN CBsI3U (KOBAJICHT-
Has U NOHHAs1) B HEOPTAaHUYECKUX COCTUHEHUSX;

— packpsiBaTh cMbica [lepuoanueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTpH-
pOBaTh MOHUMAHUE MEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT
ux nonoxeHus B Ilepuoanueckoil cucteme, 3aKOHOB COXPAHEHHUsI MaccChl BEIIECTB, MO-
CTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO yY€HUs, 3aKOHa ABOraipo;

— ONUCHIBATh W XapaKTepu30BaTh TaOnuuHyo dopmy [lepruonnyueckoil cHCTeMbl
XUMHUYECKUX 3JI€MEHTOB: pa3iinyaTh MOHATUS «TJIaBHAas MoArpymnmna (A-rpymmna)» U «Io-
oounas noarpynna (b-rpymnma)y», mansie u 00bIINE TEPUOJIBI, COOTHOCUTH 0003HAUECHUS,
KOTOphle uMeroTcs B Tabnune «llepuonnyeckas cucremMa XxumMuueckux snementos 1. 1.
MeHieneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI ATOMOB XMMHUYECKHUX JIEMEH-
TOB (COCTaB M 3apsij sipa, 00IIee YUCIO IEKTPOHOB U PACIIPEIEICHUE UX MO dJIEKTPOH-
HBIM CJIOSIM);

— KIaccu(pummupoBaTh XMMHUYECKHE ASJIEMEHTHI, HEOPTAHWYECKHUE BEIIECTBA, XU-
MUYECKHE peakiuu (10 YUCIY U COCTaBY yYaCTBYIOIIUX B PEAKIMU BELIECTB, MO TEILIO-
BOMY 3P dexTy);

— XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMUUYECKHUE CBOMCTBA BEUIECTB Pa3INy-
HBIX KJIACCOB, NMOATBEPK/1asi ONIMCAaHUE ITPUMEPAMU MOJIEKYJISIPHBIX YPABHEHHUI COOTBET-
CTBYIOIIUX XUMUYECKUX PEAKIINA;

— NPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT UX KAYECTBEHHOIO CO-
CTaBa, BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPAIICHUN B PA3IUYHBIX YCIOBUSX;

— BBIUHUCIATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XUMHMYECKOTO 3JeMeHTa Mo (opMmyse COeAMHEHUS, MACCOBYIO OO
BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKOU pEaKIInu;

— NPUMEHATh OCHOBHBIE ONEPAIMU MBICIUTEIBHON AESITEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHHE, 00O0OIICHHE, CUCTEMATU3AINIO, KIACCU(DUKAINIO, BBISIBICHUE TPU-
YUHHO--CJI€CTBEHHBIX CBS3€M — Il U3YYEHUS] CBOMCTB BEUIECTB M XMMUYECKUX peak-
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II1if, €CTeCTBEHHO-HAYyYHbIE METO/bI NO3HAHUSA — HAONIOICHNE, U3MEPEHHE, MOAETUPO-
BaHME, SKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN);

— CcIe[0BaTh MpaBUJaM IMOJIb30BAHHUS XMMHMUYECKOW MOCYI0Ml M J1abopaTOpHBIM
000pyZ0BaHMEM, a TAK)KE IpaBWJIaM OOpAaILlEHUsI C BEIIECTBAMU B COOTBETCTBHM C HH-
CTPYKLHUSAMHU TIO BBIIOJIHEHHUIO T1a00PATOPHBIX XUMUYECKUX OMBITOB MO MOJYUYEHHUIO U CO-
OupaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA U KUCIOPO/Ia), TPUTOTOBICHUIO PACTBOPOB
C OINpPENEIEHHON MacCOBOU JOJIEN PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MTPOBOAUTH
XUMHUYECKHE SKCIIEPUMEHTHI 10 PacliO3HABAHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMO-
IbI0 MHANKATOPOB (JIaKMYyC, peHondrasenn, METHIOPAHK U APYTHE).

K xonny oOyuenust B 9 knacce npenMeTHble pe3ylibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXxaTh C(HOPMUPOBAHHOCTh y 00YJAIOIUXCA YMEHUM:

— packKpbIBaThb CMBICT OCHOBHBIX XHMHUYECKUX MOHSITHI: XMMHUYECKUHA SJIEMEHT,
aTOM, MOJIEKYJIa, MOH, KaTUOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJIECHT-
HOCTb, AJIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHUS, XUMHUUYECKAsl peaklus, XUMHUIe-
CKas CBs3b, TEIUIOBOM 3((DEKT peakinu, MOJIb, MOJSPHBIA 00BEM, PacTBOp, HIIEKTPOIIU-
Thl, HEJIEKTPOJIUTHI, FJIEKTPOIUTHYECKAs AUCCOLMALINS, PEAKIMY UOHHOTO OOMEHa, Ka-
TaJIU3aToOp, XMMUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHMbIE pPEaKIMH, OKUCIH-
TEJbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U BOC-
CTaHOBJICHHE, AJUIOTPOIUs, aM(pOTEPHOCTh, XUMUYECKAst CBs3b (KOBAJICHTHAasl, HOHHAS,
MeTaJJIn4YecKas), KpUCTaJUIMuecKasl peniéTka, KOppo3usi METAJJIOB, CIUIaBbl, CKOPOCThb
XUMHUYECKOW peakiuu, npeneiabHo gomyctumas konuentpauus [1JIK Bemectsa;

— WJUTFOCTPUPOBATH B3aHUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUN U TPUMECHSTH
ATH MOHATHUS MIPU OMMCAHUU BEUIECTB U UX MPEBPALLECHUM;

— HUCHOJB30BaTh XUMUYECKYIO CUMBOJIMKY JUISI COCTaBIICHUS ()OPMYJ BEUIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIUN;

— ONpEelENATh BAJIEHTHOCTh U CTENEHb OKUCIIEHHMS] XUMUYECKUX 3JIEMEHTOB B CO-
EAMHEHUSIX PA3IMYHOTO COCTaBa, MPUHAJIEHKHOCTh BEUIECTB K OMpPENEIEHHOMY Kiaccy
coelMHeHu# no GopMysiaM, BUJ XUMUYECKOHN CBSI3U (KOBAJIEHTHAs, MOHHAs, METAJlJINYe-
CKasl) B HEOPTraHWYECKUX COCAMHEHUSX, 3aps/l HOHA TI0 XUMHUYECKOH (opmyIie, XapakTep
cpelbl B BOJHBIX pacTBOpax HEOPraHMYECKMX COEIMHEHUH, THN KPHUCTAJUIMYECKOH pe-
ETKU KOHKPETHOIO BEILECTBA;

— packpsiBaTth cmbicha [lepuonnueckoro 3akona [[. 1. MenaeneeBa u 1eMOHCTpU-
pOBaTh €ro MOHUMAHUE: OMUCKHIBATh U XapaKTepu3oBaTh Tabauunyto dopmy [leproauye-
CKOM CHCTeMBl XUMHUYECKHUX DJIEMEHTOB: pa3yinyaTh MOHSATUS «TJIaBHAas noiarpynmna (A-
rpymnmna)» u «mnobounas noarpymma (b-rpymma)», Mansie U OOJIbIIME TEPUOJIBI, COOTHO-
CUTh 0003HAUEHUS, KOTOPbIE UMEIOTCS B IEPUOJUUYECKON TabIuIle, C YUCTOBBIMU Xapak-
TEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsAn sapa, odiiee
YHCIIO 3JIEKTPOHOB M PACIpE/IeNICHHE UX IO AJIEKTPOHHBIM CII0SIM), OOBSICHATH 001Iue 3a-
KOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U UX COECIUHEHHUH B Ipenenax MajbIX
MEPUOJIOB U MIaBHBIX MOJATPYIII C YI4ETOM CTPOEHUS UX aTOMOB;
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— KIacCH(HUIHUPOBATh XMMUYECKHE 3IJIEMEHTHI, HEOPraHMYECKHUE BEIIECTBA, XU-
MUYECKHE peaKlMH (110 YUCILY MU COCTABY yYaCTBYIOLIUX B PEAKLMU BELIECTB, IO TEILIO-
BOMY 3(h(PeKTy, M0 U3MEHEHUIO CTENeHEeH OKUCICHUSI XUMUYECKUX JIEMEHTOB);

— XapakTepu30BaTh (OMUCHIBATH) OOIIME U CHEIMPUICCKHE XUMHUYECKUE CBOU-
CTBa MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/asi ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
¥ HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEaKIN;

— COCTaBJISITh YPaBHEHUS JIEKTPOJIUTUYECKON JAMCCOLMALMU KUCIOT, IIeJIouel U
coJieH, TOJIHbIE U COKpalll€HHbIE YPAaBHEHUS PEAKIMil HOHHOrO OOMEHa, ypaBHEHUS pe-
aKLUMW, MOATBEPKIAIOUIMX CYIIECTBOBAHME T'€HETUYECKOM CBA3M MEXIY BELIECTBAMU
Pa3IUYHbBIX KJIACCOB;

— packpplBaTh CYIIHOCTb OKHMCIMTEIbHO-BOCCTAHOBHUTEJBHBIX PEAKIHUH IOCpE-
CTBOM COCTaBJICHHS 3JIEKTPOHHOTO OaaHca STUX peaKIIUii;

— MPOTHO3UPOBATHh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHMS, BO3MOXK-
HOCTH MPOTEKAHUS XUMHYECKUX MPEBPAIICHNN B Pa3TUIHBIX YCIOBHSIX;

— BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJIIPHYIO MacChl BEUIECTB,
MacCOBYIO JIOJI0 XHMHYECKOTO dJIEMEHTa MO (OpMyJe COEAMHEHHS, MACCOBYIO JIOJIIO
BEIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON peakilnu;

— co0no/1aTh TpaBHJIa TOJB30BAHUS XMMHUYECKOM MOCYI0M W J1abopaTOpHBIM
000pyZI0BaHMEM, a TAK)XKe MpaBHjia OOpalIEeHUs] C BELIECTBAMU B COOTBETCTBUHU C WH-
CTPYKLHUSAMHU TIO BBIIOJIHEHHUIO T1a00PATOPHBIX XUMUYECKUX OMBITOB MO MOJYUYEHHUIO U CO-
OMpaHuIO ra3000pa3HbIX BELIECTB (aAMMHUAaKa U YIJIEKUCIIOro ra3a);

— MPOBOJUTH PEAKUWH, MOATBEPNKAAIOIINE KAYECTBEHHBIH COCTaB Ppa3IUYHBIX
BEIIECTB: PAaCHO3HABATH OIBITHBIM MyTEM XJIOpHI-, OpoMua-, HOAUI-, KapOoHat-, oc-
¢at-, cumkar-, cynb(ar-, THIPOKCUA-UOHBI, KATHOHBI AMMOHHS ¥ MOHBI H3yYEHHBIX Me-
TaJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

— TMPHUMEHATH OCHOBHBIE OIEPAIMA MBICITUTEIBHOW NEATENFHOCTH — aHAIHU3 |
CUHTE3, CpaBHEHHE, 0000IllIeHHe, CUCTEeMAaTH3alUIO,  BBISBJICHUE  MPUYMHHO-
CJIEJICTBEHHBIX CBSA3€H — JUIsl U3yYEHUs! CBOMCTB BELIECTB U XMMUYECKUX pEaKUui, ecTe-
CTBEHHO-HAYYHbIE METO/bI MMO3HAHUS — HAONIOCHNE, H3MEPEHNE, MOICITUPOBAHHE, IKC-
NEPUMEHT (peasbHbIN 1 MBICIICHHBIN).
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TEMATHUYECKOE IINTIAHUPOBAHUE
C YKa3aHMeM KOJIMYeCTBA aKaleMUYeCKHUX YaCOB, OTBOJAUMbIX HA OCBOCHHUE KAXKI0il
TeMbl Y4eOHOI'0 NpeAMeTa, y4eOHOro MOIYJIs H BO3MOKHOCThH MCIIOJIb30BAHUS 10
ITOM TeMe JIEKTPOHHBIX (HM(PPOBBIX) 00pa30BaATEIbHBIX PECYPCOB, SIBJISIOIINXCS
yueOHO-MeTOAUYeCKIMH MaTepuajaMu (MyJbTUMeIUIiHbIE POTPAMMBbI, YJI€K-
TPOHHBbIE YYeOHUKH U 32JaYHUKH, JJIEKTPOHHbIE OMOJIMOTEKH, BUPTYyaJIbHbIe J1a00-
PATOpPHU, UTPOBbIE IPOrPAMMBbI, KOJJIEKIHH HU(POBBLIX 00pa3oBaTebHBIX pecyp-
COB), HCII0JIb3YeMbIMHM /IJIsl 00yUYeHUs U BOCTIMTAHUSA PA3JINYHbIX FPyII N0Jb30Ba-
TeJlel, MpeACTABJIEHHBIMHU B 3JIEKTPOHHOM (u¢poBOM) BHU/Ie U PeaTU3yOIIUMHI
auaaKkTuYeckue Bo3moxkHoctu UKT

Ne Ilepeyens pa3aesioB/TemM KoanuectBo KoanuectBo Bo3moxkHOCTH
aKkaaemMuye- aKaJeMH4YeCKHX | HCIO0JIb30Ba-
CKHMX YaCOB, 4acoB, HHS JJIeK-
OTBOAMMBIX HA | OTBOAHUMBIX HA TPOHHBIX
OCBOCHHE KOHTPOJIbHbIE (uugpoBbIX)
KaKI01 padoThI o0pa3oBa-
TeMbl/pa3jena TeJbHBIX pe-
CypcoB
8§ KIIACC
Pa3nea 1. IleppoHavyaabHble XUMHYECKHE NOHATHS
1.1 | Xumus — BakHas 006J1acTh 5
CCTCCTBO3HAHUS U MMPAKTHUYC-
CKOH JIeATEILHOCTH Y€EJIOBE-
Ka.
1.2 | BemecTBa u XUMUYECKHE Pe- 15 1
AKIIUH.
Pa3nes 2. BaskHelilme npeacTaBuTe I HEOPraHMYECKHX BeLeCTB
2.1 Bosnyx. Kucnopon. [lonsarue 6
00 OKCHaXx.
2.2 | Bomopoa. ITonsitue o Kucio- 8
Tax U COJISAX.
2.3 | Bona. PactBopsl. [Tonsatue 06 5 1
OCHOBAHUIX.
2.4 | OCHOBHBIE KJIacChl HEOpra- 11 1
HUYECKUX COEIUHECHMUI.

Pasznea 3. llepuoanyecknii 3akon u Ilepuognueckasi cucrema XuMu4ecKuXx 3jaeMeHToB /1.

HN. MengeneeBa. Crtpoenne aromMoB. XuMu4Yeckas CBsi3b. OKHCIAMTENbHO-
BOCCTAHOBUTE/IbHbIE PeaKIMH
3.1 | Ilepuonnueckuii 3akoH u Ile- 7
puoauyecKasi CHCTeMa XUMH-
yeckux anemenToB . U.
Mennene-eBa. CTpoeHue
aToma.
3.2 | Xumnueckas cBsi3b. OKHUCIH- 8 1
TEIbHO-BOCCTAHOBUTEIIbHbBIE
peaKkiuu.
Pasznea 4. [loBTropenue.
4.1 | Iosropenue. 3
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O01mee KOJIMYECTBO YaCOB
1o nporpamme:

68

9 KJIACC

Pasznea 1. BenmecTBO M XUMH4YecKHe peakiun

1.1

[ToBTOpEeHue u yruyoneHue
3HaHUU OCHOBHBIX Pa3/IeiiOB
Kypca 8 kiacca.

5

1.2

OCHOBHBIE 3aKOHOMEPHOCTH
XUMUYECKUX PEAKLIUMN.

1.3

DIIEKTPOJIUTHYECKAS] TUCCO-
nuanus. XUMUYECKHUE peak-
UK B PaCTBOpax.

Paznen

2. HemeTa/luIBI M X COeMHEHUS

2.1

OO01m1ast XxapakTepUCTHKA XU-
MHUYECKHX 271eMeHTOB VIIA-
rpynmsl. ['ajJoreHsl.

2.2

OO0mas XxapakTepucTUKa XH-
MUYECKHX 3eMeHTOB VIA-
rpynmnsl. Cepa u €€ coeiuHe-
HUSL.

23

OO0mas xapakTepucTUKa XH-
MHUYECKUX 31eMEHTOB VA-
rpymbl. A30T, pocdop u ux
COCJTMHEHMUSI.

24

OO0mas xapakTepucTUKa XH-
MUYECKHX 31eMeHTOB [V A-
rpynmnsl. YTaepoa U KpeEMHUI
U X COCJIMHEHUSI.

Paznen

3. MeTra/LiIbl H X COEANHEHHUS

3.1

OO01me CBOMCTBA METAJLIOB.

3.2

Bakneiine MeTauibl U UX
COEIUHEHUS.

Pa3nen

4. XuMHus M OKpY:KaoIias cpeaa

4.1

BemecTBa u maTepuaisl B
SKU3HU YEJI0BEKA.

Paznen

5. IloBTOpeHnme.

51 |

IToBTOpEHME.

O01mee KOJIMYECTBO YaCOB
1o nporpamme:

68

BCEI'O 3a nBa roga o0yuenus:

136
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