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COZAEPXAHUE OBYUYEHUA
8 KIIACC

[TepBOHaYaIbHBIE XUMUYECKHUE TTOHATUS

[Ipeamer xumuu. Ponb XuMuM B KM3HU 4YEOBEKAa. XMMHsS B CUCTEME HaykK. lena u
BenlecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeulecTB. [lonsTue o
MeTOJIaX MO3HaHuA B XuMuu. Yuctele BeniectBa u cMecu. CriocoObl pa3aenenus cMeceil. ATOMBI
Y MOJIEKYJIbl. XUMUYECKHUE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie U clloKHbBIE
BellecTBa. ATOMHO-MOJIEKYJISIpHOE yuyeHHe. Xumuueckas Qopmyna. BaneHTHOCTH aTOMOB
XUMHUUYECKHX AJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHASI aTOMHas Macca.
OTtHocuTenbHasE MOJIEKYJIsipHast Macca. MaccoBas 701l XMMUYECKOTO 3JIEMEHTa B COSIMHEHUU.
KosmmuectBo BemectBa. Monb. MonsipHas mMacca. B3anmocBsA3b KOJM4YecTBa, MAacChl U YHCIIA
CTPYKTYpHBIX €IMHHI] BemiecTBa. Pacuérel mo QopmynaM XHUMHUYECKUX COEAMHEHUU.
®u3nyecKue U XUMUYECKHUE SBICHUS. XUMUYECKasl peaklys U €€ IpU3HaKu. 3aKOH COXPaHEHUs
Macchl BelecTB. XUMHUecKue ypaBHeHus. Kiaccudukanus XMMHUEeCKUX peakiuii (coe1nHeHus,
pa3liokKeHUs1, 3aMEILICHUs, OOMEHA).

Xumuueckuti SKCnepumeHm:

3HAKOMCTBO C XUMHUUYECKOHN MTOCYI0H,

npaBwiIaMd paboTel B J1abOpaTopuu W HpuéMamMu OOpamieHuss ¢ JIabopaTOPHBIM
o0opyoBaHuEM,

M3Y4YEHUE U ONKcaHue PU3NYECKUX CBOMCTB 00pa3I[0B HEOPraHMUECKHUX BEIIECTB,

HaOmoieHue (¢u3nueckux (TUIaBJICHHE BOCKa, TasHHME JbJa, pacTHUpaHUE caxapa B
CTYIIKE, KUIICHUE U KOHJEHCALUs BOJbl) U XMMUUECKUX (TOPEHHUE CBEYH, IPOKATMBAHUE MEIHON
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJa ¢ KUCIOTOM) SBIICHUH,

HAOJIOZICHNE W ONKCAaHUE MPHU3HAKOB MPOTEKAHHUSI XUMHUYECKUX PeaKnui (pasiokeHue
caxapa, B3aMMOJICWCTBHE CEPHOM KHCIOTHI C XJIOpUIOM Oapwsi, pa3lioKeHUEe THAPOKCUIA MeIu
(IT) mpu narpeBanuu,

B3aMMO/IeiiCTBHE Kene3a ¢ pactBopom conu meau (11),

M3y4eHue CIocoO0B pa3jelieHuss cMmecedl (C TOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BbIMIApUBaHUeE, TUCTUIIIALNA, XpoMaTorpadus),

MIPOBEICHUE OYMCTKH TIOBAPEHHOM COJIH,

HaOJI0ZICHNEe M ONKCAaHHE PE3yJIbTaTOB MPOBEACHUS OIbITA, MIUTIOCTPUPYIOLIETO 3aKOH
COXpaHEHHUsI MaCChl,

co3JlaHhe MoJiesIel MOJIEKYI (IIapOCTEePKHEBBIX).

Baxueitmme npencraBUuTeNM HEOPraHMYECKNUX BEIIECTB

Boznyx — cmech razoB. CocraB Bo3nyxa. Kuciopon — 37€MEHT U MPOCTOE BELIECTBO.
Haxoxnenue kucnopojia B Ipupoze, pu3snueckue 1 XMMHUECKUE CBOMCTBA (PeaKkMU TOPEHHs).
Oxkcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
IpOMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajuioTporHas MOJU(pHKAIH
kuciaopona. TermnoBol 3(p(eKT XUMHUYECKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHHUS, HK30U
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yrosb M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
napHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTo ciiosl. Bogopo1 — a7eMeHT U mpocToe BEUIECTBO.
Haxoxnenue Bojmopoga B mpupoae, (HU3MUECKMe M XHMUYECKHE CBOMCTBA, NPUMEHEHHE,
crocoOb! monydeHus. Kucnorsl u conu. MosnsipHblit 00bEM ra3oB. Pacd€rbl mo XMMHUYECKUM
ypaBHeHUAM. Puznueckue cBoiicTBa Boasl. Bona kak pactBoputens. PactBopsl. HacsienHble 1
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BemllecTB B Boje. MaccoBas [0Jisi BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B NpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HeHHe NpUPOAHbIX BoA. OXpaHa M OUYMCTKA
npupoaHbiX Boj. Kiaccudukanus Heopranmdeckux coeauHenuil. Oxcuasl. Knaccudukanums
OKCHJIOB: cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIE) U HecoJaeoOpasyromue.
Homenknarypa okcunoB. @usndeckre 1 XUMUYECKUE CBOMCTBA OKCHIOB. [lomydyeHne okcumos.
OcHoBanus. Knaccudukanuss ocHOBaHUWIl: IIETOYM W HEPACTBOPUMBIE  OCHOBAHUS.
Homenkinarypa ocHoBanuil. PU3MYECKHME M XUMHUYECKHE CBOWCTBA OCHOBaHUU. IlomyueHue



ocHoBanui. Kucnorel. Knaccuduxaums xucnor. Homenkmatypa xucnor. dusuueckue u
XUMHYECKHE CBOMCTBA KUCIOT. Psig aktuBHOCTHM MetaimoB H.H. bekerosa. Ilonyyenue kucior.
Conu. Homenknarypa coneil. @usnueckue U XUMHUECKHUE cBOMcTBa coseil. [lonydyenue conei.
I'eHeTnyeckas CBSA3b MEXAY KJIaCCAMHA HEOPraHUYECKUX COCIUHEHUMN.
Xumuueckuil SKChepumMeHm:
KAaueCTBEHHOE OINPEACIICHUE COACPKaHUA KUCIOPOa B BO3yXe,
NoJy4eHue, coOupanue, pacro3HaBaHue U U3y4eHHUE CBOHCTB KHCIOPO/a,
HaOJI0ICHNEe B3aMMOJAEHCTBUS BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HHUKHOBEHMS U
IIPEKpaLLEHUs TOpeHus (roxapa),
O3HAKOMJIEHHE ¢ 00pa3liaMu OKCHUJIOB U OIIMCAHUE X CBOMCTB,
MoJIy4eHue, cooupanue, pacro3HaBaHHe U H3y4eHHE CBOMCTB BOAOPOAa (TopeHue),
B3auMoJieiicteue Bojopoja ¢ okcuaom Meaun (II) (BO3MOXHO HCIOJIB30BaHME
BUJIEOMATEPHUAIIOB),
HabroAeHne 00pa3loB BEUIECTB KOJINYECTBOM 1 MOJIb,
UCCIIEIOBAaHIE OCOOCHHOCTEH PacTBOPEHUS BELIECTB C PA3IUMYHON PACTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MACCOBOM J10JIEN pPaCTBOPEHHOTO BEILIECTBA,
B3aMMOJICHCTBUE BOJIBI C METa/NIaMU (HATPUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB),
HCCleIoOBaHNe 00pa3lloB HEOPIaHUYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0IeHe U3MEHEHUS OKPacKH HHAMKATOPOB B paCTBOPAxX KHUCJIOT U LIEJIOYeH,
u3ydeHue B3aumojiercTBus okcuaa menu (II) ¢ pactBopoM cepHON KUCIIOTHI, KUCIIOT C
MeTaJlJIaMH, peaKuii HeUTpanu3anum,
II0JIy4€HUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJIHOTO METAJUIA JPYTUM U3 pacTBOpa COJIH,
pelIeHrne IKCIEPUMEHTANIbHBIX 3a/1a4 1o TeMe «BakHelne Kiiacchl HEOPraHMYECKHUX
COEIMHEHUI.
Ilepnonmueckuit 3akoH u Ilepuoandeckast cucteMa XUMUYECKUX AJIEMEHTOB

J1.1. Menpeneena.

Crpoenne atoMoB. Xumuueckas cBsi3b. OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU
[lepBble MOMBITKM KiIacCU(PUKAMM XMUMHYECKUX 3JIeMEHTOB. lloHATHE O Tpymnmax CXOIHBIX
HJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENIbHbIE METaUulbl, TaJlOT€Hbl, WHEPTHBIC Ta3bl).
OneMeHTbl, KOTOpble 00pa3yroT aM(oTepHbIEe OKCUIBl M TUApPOKCUAbL. [leproanueckuii 3aKoH.
ITlepuognueckas cucrema xumuueckux snemeHToB [[.M. Menpneneesa. KoporkonepuonHas u
JuMHHOnepuoaHas  ¢opMmbl  [lepuoguueckoit  cucreMbl  xumuueckux snemeHtoB  J[.U.
Menneneesa. Ilepuonsl m rpynnbel. DHU3MYECKHH CMBICH TMOPSAKOBOIO HOMEpa, HOMEPOB
nepuoza U rpynmsl eMenTa. Ctpoenue aromoB. CocTaB aTOMHBIX A1ep. M30Tonsl. DIeKTPOHBL.
CtpoeHue MeKTPOHHBIX 000104eK aTOMOB NepBbIX 20 XuMu4eckux 1eMeHToB [lepuoanueckoit
cucreMbl JI.11. MenneneeBa. XapakTepUCTUKa XMMUYECKOTO JJIEMEHTA IO €ro IOJOKEHUIO B
[Tepuonuueckoii cucreme .M. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHHS paJuyca aTOMOB
XUMHYECKHX JJIEMEHTOB, METAJUIMYECKUX M HEMETAUIMYECKUX CBOWCTB IO TpynmaMm u
nepuonaMm. 3HadeHue llepuommueckoro 3akoHa u [lepmoandeckoil CHCTEMBI XWMHYECKHMX
JJIEMEHTOB JUI pa3BUTUA Hayku U npaktukd. (.M. MenpneneeB — yd€HbI U TpaxkJaHMH.
Xumudeckasi cBsi3b. KoBaneHTHas (MOJspHAs U HETMOJSPHAs) CBsI3b. DIEKTPOOTPHUIIATEIIBHOCTD
XUMHUYECKMX  21eMeHTOB. MonHas  cBsa3b.  CreneHb  okucieHusd.  OKUCIUTENBHO-
BOCCTAHOBUTEJIbHbIE peakuuu. [Iponeccel OKUCIEHUS MW BOCCTAaHOBJIECHHs. OKHCIWUTENN U
BOCCTaHOBUTEIIH.

Xumuueckuu sxcnepumenm:

u3ydeHre o0pas3IoB BEIIECTB METAJIIOB U HEMETAJLIOB,

B3aUMOJICMCTBHE THAPOKCH/IA IUHKA C PACTBOPAMH KHCJIOT U LIEN0YEH,

[IPOBEACHUE OIBITOB, WIUIFOCTPUPYIOLIUX IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxiuii (ropeHue, peakiuu pa3ioKeH!s, COETUHEHUS).

MexxnpeaMeTHbIe CBA3U



Peanuzanus MeXNIpeIMETHBIX CBSI3CH MPU U3YUCHUH XUMHH B 8 KJIacCe OCYIIECTBIACTCS
4yepe3 UCTIOIh30BaHNE KaK OOIIMX €CTECTBEHHOHAYYHBIX MMOHITHH, TaK M MOHITHH, SBISTFOIINXCS
CUCTEMHBIMHU JIJISl OTJICJIBHBIX MTPEIMETOB €CTECTBEHHOHAYYHOTO ITUKJIA.

OOme ecTeCTBCHHOHAYYHBbIC TOHSTHS: HAyYHBIA (DaKT, THIOTE3a, TEOpHUs, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCIEPUMEHT,
MOJICIIUPOBAHKE, U3MEPEHUE, MOJICITb, SIBIICHUE.

Qu3uka: Marepusi, aroM, OJJCKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIWJ, H30TOIHI,
pPalMOaKTUBHOCTh, MOJIEKYJIA, DJICKTPUYSCKHIA 3apsj, BEIIECTBO, TEJNO, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonoeus: porocunres, npixanue, 6uochepa.

leoepaghusa: armocdepa, rtuapochepa, MHUHEpATbl, TOPHBIC IOPOABI, TOJC3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

9 KJIACC

BemectBo 1 xXuMHuueckas peakuus

Ilepuonuueckuit 3akoH. llepromuyeckas cuctemMa XuUMU4YEeCKHX »dieMmeHToB JI.HM.
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kajusl, KaJbLMs U HUX COCAMHEHUN B COOTBETCTBHH C
MoJokeHueM sjeMeHToB B Ilepuonnueckoilt cucreme W cTpoeHueM uX aromoB. CTpoeHue
BEIIECTBA: BUJbl XUMHUUYECKON CBSI3U. THIBI KPUCTAUIMUECKUX PEHIETOK, 3aBUCUMOCTh CBONCTB
BEIIIECTBA OT THIA KPUCTAUTMYECKON PEMIETKH M BHJIa XUMHUYECKOU cBs3u. Kiaccudukamus u
HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB. XHUMHYECKHE CBOMCTBA BEILECTB, OTHOCSIIMXCS K
pPa3IMYHBIM KJIACCaM HEOPTraHMYECKUX COCIMHEHUM, TIeHETUYeCKas CBSA3b HEOPraHWYECKUX
BemecTB. Kiaccudukanus XUMHYECKUX PEAKIUi M0 Pa3IUYHBIM TpU3HAKaM (10 YHCIy |
COCTaBY YYacTBYIOUIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY (D (}eKTy, Mo U3MEHEHHUIO CTeNeHei
OKHCJICHUS XMMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, IO YYAaCTHIO KaTajau3aropa). JK30- U
SHIOTEPMHUUYECKHE PEAKLIUU, TEPMOXUMHYECKUE ypaBHEHUs. [IoHATHE O CKOPOCTH XMMUYECKOM
peakuu. llonstTre 00 OOpaTUMBIX W HEOOPATUMBIX XUMHUUYECKHX peakuusx. [loHstue o
TOMOTEHHBIX U TeTeporeHHbIX peakuusix. [lonstue o karanuze. lloHsTHe O XUMHUYECKOM
paBHOBecuH. DaKTOpBI, BIUSIONIME HA CKOPOCTh XHUMHUYECKOW PEAKIUU U TOJOKECHUE
XUMHUYECKOTro paBHOBecHusl. OKUCINUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIUH, DIEKTPOHHBIN OanaHc
OKUCITUTEIHHO-BOCCTAHOBUTENBHON  peakuuu. (CocTaBlieHHE YpPaBHEHHM  OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUi C HCIOJIB30BaHHEM METOoJla AJIEKTpOHHOro Oamanca. Teopus
ANEKTPOIUTUYECKON IUCCOIUALNUA. DJIEKTPOIUTHl U HEIEKTPONHUTHL. KaTHOHBI, aHUOHBI.
MexaHnus3M JuccOlMallid BELIECTB C Pa3MYHBIMM BUAAMU XHMHYECKON cBsi3u. CTeneHb
nuccoranuu. CunpHble W ciabble 2JIEKTPOJUTHL. Peakiuu WOHHOTO OOMeHa. YcClIoBuSs
MPOTEKaHUs PEeaKIMii MOHHOTO OOMEHa, MOJIHBIE U COKPAIIEHHBIE HOHHBIC YPABHEHUS PEaKIIHiA.
CBolicTBa KHUCJIOT, OCHOBAaHHH M COJIEH B CBETE€ NPEIACTABICHUNH OO0 3JIEKTPOIUTHYECKOM
nucconuanuu. KauecTBeHHbIEe peakliui Ha HOHBL. [loHsATHE 0 THIpoNu3e comeil.

Xumuueckuu sxcnepumenm:

O03HAKOMJIEHHE C MOJEISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHX BEUIECTB —
METaJIJIOB U HeMeTallJIoB (rpaduTa U aiMasa), CJI0KHBIX BEUIECTB (XJIOpUIa HATPHs),

HCCIEAOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XHMMHMYECKOM peakuuu OT BO3JEHCTBHS
pa3anyYHbIX (AaKTOPOB,

HCCIIE0BAHUE JIEKTPOMPOBOIHOCTH PACTBOPOB BELIECTB,

mporiecca TUCCOIMAINA KUCIIOT, MeNoYell U coyied (BO3MOXKHO HCIIOJIb30BAaHUE BHJICO
MaTepUaios),

MIPOBE/ICHUE OMBITOB, WILTIOCTPUPYIOMIMX TPU3HAKA TPOTEKAHUS PEaKIHii HOHHOTO
oOMeHa (0Opa3oBaHue O0caKa, BBIICICHHE Ta3a, 00pa30BaHUE BOJBI),

OTIBITOB, WJUTFOCTPUPYIOIMIUX TPUMEPHI OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(ropeHue, peakuu pa3ioKeHUs, COSTUHEHUS),

pacro3HaBaHUE HEOPTAHUYECKUX BEIIECTB C TTIOMOIIBI0 KAYECTBEHHBIX PEAKIIMi Ha HOHBI,



PCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4.

Hewmeramnnsl u ux COCIMHCHUA

OOmast xapakrtepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BEIIECTB — TajOrCHOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHCTBHE C MeETaulaMH, HEMETajlaMu,
nienouamu).  XuopoBoaopon. ConsiHas KUCIOTa, XHMHUYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/ia Ha OPraHM3M uelloBeka. BaykHelme Xiaopubl
U UX HaxoXkJeHue B npupoje. Oomas xapaktepucTrka aneMeHToB VIA-rpynmbsl. OcoOeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTepHbIe cTerneHu okuciaeHus. CTtpoeHue M (hU3MYECKHE CBOICTBa
MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPONHBbIE MOIUGUKAIMU KHUCIOPOJa M CEphl.
Xumuueckue cBoiicTBa cepbl. CepoBOJOPO, CTpOEHUE, (PU3NUECKUE U XMMUYECKHE CBOMCTBA.
Oxkcuapl cepbl Kak IMPEICTaBUTENM KHCIOTHBIX OKCHAOB. CepHasi KHCIOTa, (pu3myeckue u
XUMHUYECKHE CBOWCTBa (0OIIME KaK NPEACTABUTENs Kiacca KHUCIOT W CHEHU(PHUECKHUE).
XUMUYECKUE pEeaKlUH, JIekKallhue B OCHOBE IPOMBIIIJICHHOIO CHoco0a IMONMY4YeHUs CEepHOM
KUcaoThl. [IpuMenenue cepHoil kucioThl. Conu CepHON KHCIOTHI, KAUECTBEHHAs peakuus Ha
cynbar-uoH. Haxoxaenue cepbl U €€ COSAMHEHUN B MIpUpOJe. XUMHUYECKOE 3arpsi3HEHue
OKpYXalolled Ccpeibl COCIUHEHUSMU Cepbl (KUCIOTHBIE MHOXAM, 3arpsi3HEHUE BO3JyXxa U
BOJIOEMOB), CIIOCOOBI ero mpenorBpameHus. OOmas XapakTepuCTHKa SJIEMEHTOB V A-TPyIIIbI.
Oco0eHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIEHHUA. A30T, paCIpOCTpaHEHUE B
npupoze, u3nIecKue U XMMHUYeCKrue cBoiicTBa. KpyroBopoT a3ora B mpupoae. AMMHAK, €ro
busznyeckue W XUMUYECKHE CBOICTBa, mojydyeHHUe U mnpumeHeHwe. Coilu aMMOHHS, UX
¢u3nyecKkue 1 XMMHUYECKHE CBOWCTBA, IpuMeHeHne. KauecTBeHHas peakiys Ha MOHbl aMMOHHUS.
A3oTHas kucnoTa, €€ TmoixydeHue, (uMUeckue M XHUMHUYECKHME CBOiicTBa (00Imue Kak
IpeJICTaBUTENS Kilacca KUCIOT U crienuduyeckue). Mcrnonb3oBaHue HUTPATOB U COJIE aMMOHUS
B KauecTBE MHUHEPAIbHBIX YyA0OpeHuH. XUMHYECKOe 3arpsi3HEHHE OKPYXKAloIIel cpeabl
COCIMHEHUSIMH a30Ta (KUCIOTHBIE OXK/IH, 3arpsi3HEHUE BO3/yXa, MOYBHI M BOJI0EMOB). Docdop,
aiotrponHble Moaudukanuu docdopa, husnueckue u xumudeckue cporctra. Oxcua docdopa
(V) u dbochopnas xkucnota, puznyeckre U XMMUIECKHE CBONCTBA, moiiydeHue. Mcnonbp3oBanue
¢dochaToB B KauecTBE MUHEPaIbHBIX ynoOpeHuil. OOmas xapakTepucTuka 31eMeHTOB IVA-
rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. YTJIepon,
QIOTPONHBIE MOJU(HKALMK, PACHPOCTPAHEHHWE B MpPHUPOJE, (PU3MUECKHE U XHUMHUYECKHe
cBoicTBa. Ancop6mus. Kpyrosopot yraepona B npupone. OKCUabl yraeposa, ux Gu3ndeckue u
XUMHYECKHE CBOMCTBAa, [JEHCTBHE HA JKUBBIE OpPraHM3MBl, IIOJyYEHHUE M IPUMEHECHHUE.
DKoyiorudeckue TpoOieMbl, CBA3aHHbIE ¢ okcuaoM yriaepoga (IV), rumoresa rimobambHOTO
NOTEIUIEHUS KJIMMaTa, MapHUKOBBIN >PQeKT. YronbHas KHCI0Ta U €€ COlM, UX (U3NYECKue U
XUMHUUYECKHE CBOWCTBA, NOJyuyeHHEe U NMpuMeHeHue. KauecTBeHHas peakiys Ha KapOOHATHOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUILMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM XO3sICTBE.
[TepBoHavanbHbIe MOHATHSI 00 OPraHUYECKUX BEILIECTBaX Kak O COEIMHEHUSX yriepoja (MeTaH,
3TaH, JTWIEH, AalETWIEH, JTaHoJ, TIJMIEpPUH, YKCycHas Kuciora). lIpuponHble MCTOYHMKHU
YIII€BOIOPOAOB (YroJib, IPUPOIHBIN ra3, He(Th), IPOAYKTHI UX NepepaboTku (OEH3UH), UX POJIb
B OBITY M IPOMBIIITIEHHOCTU. [IoHATHE O OMONOrMYecKH BaKHBIX BEIIECTBAX: JKHUpax, OeKax,
yriaeBojax — M HMX POJIM B KU3HU dYeloBeka. MarepuanbHOE €IMHCTBO OpPraHUMYECKUX U
HEOpraHuyecKkux coenuHeHnid. Kpemuui, ero ¢puszndyeckre 1 XuMHYECKUE CBOWCTBA, MOTy4YEeHUE
u npuMeHenue. CoenHeHNs KpeMHus B npupoze. O0mue npenctaBieHust 00 OKCUAe KpeMHUs
(IV) u xpemuueBoit kuciore. CHUIMKATBl, UX HCIOJb30BaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxueilimne cTpouTenbHble MaTepHalbl: KepaMUKa, CTEKJIO, IIEMEHT, OETOH, »eJle300€TOH.
[TpoGnembl 0e30MacHOro NCIOIB30BAHUS CTPOUTENIBHBIX MAaTEPUAIIOB B IIOBCEAHEBHOM XKU3HHU.

Xumuueckuu 5Kcnepumenm:

u3yudeHre o0pas3Ii0B HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHOM KUCIIOTHI,

MIPOBEJICHUE KAueCTBEHHBIX peakUui Ha XJIOPUA-HUOHBI M HaONIO/IEHHE NMPU3HAKOB HX
IIPOTEKaHUs,



OTIBITHI, OTpaXKatOUINe (PU3NYECKHE U XUMUYECKHE CBOMCTBA FAJIOTEHOB U UX COCTUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BUACOMATEPHATIOB),

O3HAKOMJIEHHE ¢ 00pa3IiaMu XJIOPHUIOB (TaJOreHUIOB),

O3HAKOMJIGHHE € oOpasliaMu cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB),

HaOo/IeHue TMpolecca OOYIJIMBaHUA caxapa IOJ JACWCTBUEM KOHIEHTPUPOBAHHOM
CEpPHOM KHUCIOTBHI,

M3Y4YeHHE XMMHUECKUX CBOMCTB pa30aBI€HHOIN CEpHOM KUCIIOTHI,

MPOBE/ICHUE KAYECTBEHHOH peakiuu Ha Cynb(par-uoH W HaONIoleHue MpH3HaKa e
MPOTEKaHUs,

O3HAKOMJICHHE C (U3UYECKUMH CBOiicTBaMU a30Ta, ¢ocdhopa M UX COEAMHEHUI
(BO3MOXHO HCIIOJIb30BAHHE BHUIACOMATEPHAJIOB), oOpasmamMu  a30THBIX U (HOChHOPHBIX
yno0peHui,

noJjlyueHue, coonpanue, pacrio3HaBaHUe U U3YYEHHE CBOMCTB aMMHaKa,

MPOBE/ICHUE KAYeCTBEHHBIX pEaKIMii Ha WOH aMMOHHS W (ochaT-uOH U H3ydCHHE
MPU3HAKOB MX MPOTEKAHUS,

B3aMMOJICMCTBHE KOHLUEHTPUPOBAHHOM Aa30THOM KHCIOTHI C MeEAbl0 (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPUATIOB),

M3ydeHHe MOJIeNIel KPUCTAITMUECKUX PeMETOK amasa, rpadura, pyiepena,

O3HAaKOMIJIEHHE C TMPOLECCOM aAcOpOLMU PACTBOPEHHBIX BELIECTB AKTHBUPOBAHHBIM
yIaéM U yCTPOMCTBOM IIPOTUBOTIa3a,

MoJiyueHue, coorpanue, pacrio3HaBaHUE U U3YUEHHE CBOICTB YIIIEKHUCIIOTO rasa,

IIPOBEJICHUE KAYECTBEHHBIX pEAKIUl Ha KapOOHAT W CUJIMKAT-UOHbI W H3Yy4YECHUE
MPU3HAKOB MX MPOTEKaAHUS,

O03HAKOMJICHHE C MPOIYKIHMEN CUIIMKATHON TPOMBIILJIEHHOCTH,

pellleHne OHKCIEePUMEHTAJIbHBIX 3a7ady 1Mo TemMe «BaxkHellne HEMETalIbl U HUX
COETUHEHUS.

MeTtamisl 1 UX COEAUHEHUS

OOmiass xapakTepUCTUKAa XHUMHUYECKHX DJIEMEHTOB — METAIJIOB Ha OCHOBAHUU WX
nonoxkeHus B [lepuoanueckoil cucteMe xuMuueckux 3memeHToB J[.1. Menneneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBA3b M METAJUIMYECKas KpUCTaJUIMYecKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HamnpsokeHud wMertamioB. dusnueckue U XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoObl moayyeHus: MeTamioB. [IoHsATHE 0 KOPPO3UM METANJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI X OT KOppo3uH. CIiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX TpUMEHEHHWE B OBITY W TPOMBIIUIEHHOCTH. lllenodnple MeTanmbl: MOJOXKEHHE B
[Tepuoanueckoit cucreme xumudeckux siaeMeHToB .M. MenpaeneeBa, cTpoeHHE HX aTOMOB,
HaxoxjaeHue B mpupoje. Gusndeckne U XMMUUYECKUE CBOMCTBA (Ha MpPUMEpE HATPHS U KaJHs).
Okcuapl ¥ THAPOKCHUJIBI HATPUS U Kanud. [IpuMeHeHne meI0uHbIX METANIOB U UX COEIUHEHUH.
[IlenoyHo3emMenbHbIE METAJUIBI MATHUM W KajbLWi: TosiokeHue B llepuomnueckon cucreme
xumudeckux sneMmeHToB .M. MeHneneeBa, CTpoeHHME KX aTOMOB, HAXOXJICHHE B MPHUPOJE.
®dusnueckue U XMMHYECKUE CBOMCTBA MarHusi M Kajiblivsl. BakHelIne cCOeIUHEHUs KalabIus
(oxcua, tuapokcun, coiu). JKECTKOCTh BOABI W CHOCOOBI €€ yCTpaHeHWs. ATIOMHHHIL:
nosioxenue B [lepuognueckoit cucreMe xummudeckux snemeHTos [[.M. Menneneesa, crpoeHue
aToMa, HaxoxJieHue B npupojie. dusndeckre u XUMUYECKUE CBOMCTBA altoMUHUSA. AMpOTEpHbIE
CBOICTBa OKCHJAA M ruapokcuaa amomunus. JKenezo: nonoxenue B llepnoanueckoil cucreme
xumudeckux snemeHToB .M. MeHneneeBa, CTpoeHHME aroMa, HAXOXKIECHHE B MPHUPOJE.
dusnueckue U XMMHUYECKUE CBOMCTBa »kene3za. Okcuabl, rugpokcuasl U conu xkenesa (II) u
xenesa (I1I), ux cocras, CBOMCTBA U TOJyYCHHE.

Xumuueckuii 5Kcnepumenm:

03HaKOMJIEHHE C 00pa3liaMyi METAJJIOB U CILJIaBOB, UX (PU3NYECKUMU CBOWCTBaMH,

U3yuyeHHe  pe3yJbTaToB  KOPpPO3MM  METAIOB  (BO3MOXHO  HCHOJIb30BAaHUE
BHJICOMATEPHAIIOB),



OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHIA KaubIllUsl WM HATPUs C BOAOH (BO3MOXKHO
HCITOJI30BAaHNE BUICOMATEPHAIIOB),

HCCJIeIOBAHNE CBONCTB XECTKOM BOJbI,

Ipoliecca ropeHust Jkejie3a B KUCI0po ae (BO3MOKHO MCIIOJIb30BaHUE BUICOMATEPUATIOR),

MIPU3HAKOB MPOTEKAHUs KAUECTBEHHBIX PEAKIMi HA MOHBI (MarHusi, KajabIus, aTlOMUHHS,
1rHKa, xxenesa (II) u sxenesa (I1I), meau (11),

HaOJIOJICHUE U OMKMCAHHE MPOIECCOB OKPAIIUBaHUs MJIAMEHU MOHAMU HATPUS, Kalus U
KaJIbIHs (BO3MOKHO MCIOJIb30BAHUE BUIEOMATEPHAIIOB),

uccienoBanre aM()OTEPHBIX CBONCTB THIPOKCHA ATIOMUHUS U THIPOKCHIA IIMHKA,

pelIeHue SKCIEPUMEHTAIbHBIX 3ajad 1o TeMe «BaxHelmme MeTauibl U UX
COCIUHCHUS.

XUMUS ¥ OKpyXkKarolias cpeaa

BemecTBa 1 MaTepuansl B IOBCEAHEBHOM JKHU3HM 4eloBeKa. be3omacHoe Kucnoib30BaHue
BEIIECTB M XUMHUYECKHX peakuuil B ObITy. llepBas momois mpu XUMHUYECKHX OXOTrax U
OTpaBJICHMUIX. XUMHUYECKOE 3arps3HEHHE OKpYXarolled cpelapl (mpelenbHas IOMycTUMast
koHIeHTpanus BemiectB (ganee — [1/1K). Poibs xumuu B pelieHr# S5KOJIOTHUECKUX MpooIeM.

Xumuueckuii 5Kcnepumenm:

n3ydyeHue o0pa3LoB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJLJIOB, TOJIMMEPHBIE MaTepUaJbl).

MG)KHpGI[MGTHLIC CBiA3HU

Peanuzanus MexnpeaMeTHbIX CBA3EH NpU U3yYEHUH XMMHUU B 9 KIIacCe OCYILECTBISAETCS
yepe3 HCMHOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHbIX IOHATHM, Tak M IOHATHH,
ABJISIOIIUXCSI CHCTEMHBIMHU JUISI OT/AEIBHBIX MPEIMETOB €CTECTBEHHOHAYYHOT'O LIMKIIA.

OO1re ecTecTBEHHO-HAY4Hble MOHATHUS: HAyYHBIH (akT, TMIIOTE3a, 3aKOH, TEOPHs,
aHamM3,  CHHTE3,  Kiaccuukamus, TMEePpUOAMYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MO/JICJIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIIEHUE, TAPHUKOBBIN 3(P(eKT, TEXHOIOrUs, MaTepHuasbl.

Quzuka: wmartepusi, aTOM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIIbI,
paZiMOaKTUBHOCTb, MOJIEKYJIA, DJJEKTPUYECKMH 3apsf, NPOBOAHMUKH, IOJYNPOBOJHHUKH,
JTURJIEKTPUKH, (POTO3JIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHME BEIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPUCTAUIMYECKas peHIETKa, CIUIaBbl, (U3WYECKUE BEJIUYMHBI,
€MHMIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1bl, CoHIIE.

buonoeus: dorocunres, npixaHue, 6uocdepa, 3KocucTeMa, MUHEpATIbHbIE yI00pEeHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BELIECTBA.

l'eocpaghua: armocdepa, ruapochepa, MuUHEpadbl, TOPHbIE TIOPOAbI, IOJIE3HbIE
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMSBI 110 XMW HA
YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3VIJIBTATHI

Jluunocmuvie pe3ynomamel OCBOEHUS TPOTPAMMBI OCHOBHOIO 00IIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0/1€ 00Y4YEeHMsI XUMUHU B €IMHCTBE Y4€OHOM M BOCIIMTATEIbHON JIEATENHHOCTH B
COOTBETCTBUM C  TPAJAULHMOHHBIMU POCCHHCKMMHM  COLMOKYJBTYPHBIMM W  JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMU B OOIECTBE MpaBUJIaMU U HOPMAaMM IMOBEACHUS U
CIOCOOCTBYIOT MpoOIIeccaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALINN 00YJarOIUXCS.

JIM4HOCTHBIE PE3yNbTAaThl OTPa)KalOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMi M PACIIMpPEHHUE ONBITAa ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) nampuomuueckoco 6ocnumarnusi: TEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY
KYJIbTYPHOMY, MCTOPUYECKOMY M HAyYHOMY HACJIE€IUIO, NMOHUMAaHHUS 3HAYCHHUS XHUMHYECKOM
HAYK{ B )KM3HH COBPEMEHHOTO OOIECTBa, CIIOCOOHOCTH BIIAJIETh JIOCTOBEpHOU MH(popMalueil o
NEPEeOBbIX  JOCTHKEHHSIX M OTKPBITHSIX ~ MHpPOBOM M OTEUECTBEHHOW  XHMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MUpa M 0OIIECTBA;

2) 2pancOancko2o 8oCnUmManus: TPEICTABICHUS O CONMAIBHBIX HOPMax W IPaBUIIaxX
MEXJINYHOCTHBIX OTHOUIEHMM B KOJUIEKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B



OOIIECTBEHHO  MOJIE3HOM, y4eOHOMCCIIENOBATEIbCKONW, TBOPYECKOM ©  JPYrUX  BHUAAX
JEeSTEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOIl COBMECTHOHN NESATENIbHOCTH HPHU BBHINOJIHEHUU
yueOHBIX, IMO3HABATEIBHBIX 3a/1a4, BBITOJHEHUU XHWMHUYECKUX OKCIIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOINOHMMAHHUIO M B3aMMOIIOMOILIM B MpoOIlecce ATOU
yueOHOM JIeATeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE TIOBE/ICHUE U MOCTYIIKA CBOMX TOBApHINECH
C MO3UIIMK HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMSI IOCIECTBUI MOCTYIIKOB;

3) yenHocmu HayuHO20 NOZHAHUSL.

-MHpPOBO33PEHUYECKHE TMPEJCTaBICHUs] O BEIIECTBE M XUMHYECKOH  peaklHH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSl HAyKH M COCTABISIOUIME OCHOBY JJIst
NOHMMAHUA CYUIHOCTH  HAyYHOW  KapTUHBI MHpa, MpPEJCTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOIBI, B3aUMOCBS3SX YEIIOBEKA C MPUPOTHOU CPEIOid, O pOJn
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

-MI03HABATEILHBIC MOTHBBI, HAMPABICHHBIC HA IMOTYYCHHE HOBBIX 3HAHUU 1O XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX MPOLIECCOB U SIBICHUN, IO3HABATEIILHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpPaTypOd, MOCTYMHBIMU TEXHHUUYECKUMHU CPEACTBAMHU
WH(OPMAMOHHBIX TEXHOJIOTHI;

- UHTEpeC K O0y4YEHUIO U TMO3HAHUIO, TH0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camMo00pa30BaHMIO, MPOSKTHONH M HMCCIENOBATEIBCKON JEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HAINPaBIEHHOCTU U YPOBHs 00y4YEeHHUS B TajbHEHILIEM;

4) opmuposanus Kynbmypsl 300p06bsi: OCO3HAHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOI'O
OTHONIIEHHUSI K CBOEMY 3/J0pPOBbIO, YCTAaHOBKM Ha 3JI0pOBBIM 00pa3 >KHU3HU, OCO3HAHUE
MOCIICACTBHIA W HENPUATHE BPETHBIX MPUBBIUCK (YIMOTPEOJICHUS aJIKOTOJIs, HApPKOTHKOB,
KypeHUs1), HEOOXOIUMOCTH COONIOJIEHUsI TMpaBHJI 0€30MacHOCTH MpH  OOpallleHuu ¢
XUMHUYECKHMH BEIIECTBAMH B OBITY M pEATbHOM KH3HH;

5) mpyooeozo socnumanus: WHTEPEC K MPAKTHUYECCKOMY HM3YUCHHIO MPOQECCHil U Tpyaa
Pa3IUYHOTO POJIa, YBAKEHUE K TPYAY M Pe3yJibTaTaM TPYIOBOW JCSATCILHOCTH, B TOM YHCIIC Ha
OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHWM MO XMMHUH, OCO3HAHHBIA BBHIOOP WHAMBUAYAIbHON
TPACKTOPUU IPOJIOJDKEHUS 00pa30BaHUS C YUETOM JIMYHOCTHBIX UHTEPECOB M CIOCOOHOCTH K
XUMHUH, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, ycmemHoi mpodeccHoHanbHON
NEATCIIbHOCTH W Pa3BUTHS HEOOXOMUMBIX YMEHUH, TOTOBHOCTh aJalTHPOBATHCS B
npodeccuoHaIbHOM cpere;

6) sxonocuueckoeo 60cnuUMaHusL:

-DKOJIOTUYECKH IIeIeCO00pa3HOe OTHOIICHHWE K MPHPOJAE KaK HCTOYHHMKY KH3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHUS, MOHMMAHHUE IIEHHOCTH 3JI0POBOrO0 M Oe3ormacHoro odpasa
JKU3HU, OTBETCTBEHHOE OTHOIIEHHUE K COOCTBEHHOMY (DPM3HUECKOMY M TICUXUYECKOMY 3/I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUil O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaKKe B CUTYaLIUAX, YIPOXKAIOIINX 3J0POBBIO M KU3HU JTHOJICH;

- CIIOCOOHOCTH TPUMEHSThH 3HAHUS, MMOJy9aeMble NMPU H3YUCHUH XUMHH, I PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOIHON CPEIOit, ISl OBBIIICHHUS YPOBHS SKOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATLHOTO XapakTepa SKOJIOTHYECKHX MPOOJIeM W MyTed WX pemieHUs
MOCPEACTBOM METOJIOB XMMHH, YKOJIOTHUECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
ITO3HABATEJIBHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTAThBI

B cocraBe MeTampeaMEeTHBIX Pe3yJbTAaTOB BBIACISAIOT 3HAYMMBIC JIJIT (OPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHBIE MOHATHUS (3aKOH, TEOpHSsl, MPUHIUN, TUNOTEe3a, (aKT, CHCTEMa,
MPOIIECC, IKCIIEPUMEHT U JPYTOe.), KOTOPBIC HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIeOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEeIMETOB (POPMUPOBATH MPEIICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHHE MHpa, U YHUBEPCAIbHBIE Y4eOHBbIC NSHCTBUS (ITO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYJISATHUBHBIE), KOTOpble o0OecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIFHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIeOHOM! JeATEIIbHOCTH.

[To3HnaBaTenbHBIE YHUBEPCAJIbHBIE YUeOHbIE TEHCTBUS



bazosvie nocuueckue Oeticmeus: yMEHHS HCIONb30BaThb MPUEMBI  JIOTMUYECKOTO
MBILIEHHS TP OCBOEHUM 3HAHUI:

-pacKpbIBaTh CMBICT XHMUYECKUX HOHATHH (BBIIENATH WX XapaKTEepPHbIE NPHU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBA3b C APYTUMH MOHSTUSAMH), UCIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DAaKTOB W SBICHHH, BBIOMpATh OCHOBAHUS M KPHUTEPHH IS KiaccuuKauuu
XMMHUYECKHX BELIECTB M XMMUYECKUX PEAKIMH, YCTaHABIUBATh IPUUMHHO-CIICCTBEHHBIE CBA3H
MEXIy 00BEKTaMH U3Y4EHUSs, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
10 QHAJIOTUH ), A€1aTh BBIBOBI U 3aKIIIOYEHHUS;

- YMEHHE NPUMEHATH B MPOLIECCE MO3HAHMS MOHATHS (IPEIMETHBIE U METAIIPEIMETHEIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHMMH, IPeoOpa3oBbIBATH IIMPOKO
OpUMEHSeMbIe B XUMHH MOJEIbHBIC MPEICTABICHHUS — XMMUYECKUNA 3HAK (CHMMBOJI DJIEMEHTA),
XUMHYecKass (GopMylna M YypaBHEHUE XHMHYECKOM peakuud — IpU pELleHUH YydeOHOo-
MO3HABATENBHBIX 33734, C Y4ETOM OTHUX MOJCIBHBIX TIPEACTABICHUN BBIBIATH U
XapaKTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEILECTB U
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICACTBEHHBIC CBS3U U
IPOTUBOPEUMS B U3Y4aeMBbIX NPOLIECCaX U SBJICHUSIX.

baszosvie uccneoosamenvckue oeticmeus.

-yMEHHE UCIOJIb30BaTh IMOCTABICHHbIE BOIPOCHl B KaUeCTBE MHCTPYMEHTA MO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl MO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMbIX CYKICHUM;

-IPHOOPETEHNE OIBITA 10 IUIAHUPOBAHUIO, OPTAHU3AIMH U TPOBEICHHUIO YUYCHHUECKUX
9KCHEPUMEHTOB, yMEHHE HAa0II0IaTh 3a X0/10M IPOLIEcca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €r0
pe3ynbTar, (HOopMyIHpOBaTh OOOOIIEHHS W BBIBOJBI IO pPE3yJbTaTaM IMPOBEAEHHOTO OIBITA,
UCCJIEIOBaHMsI, COCTABIIATh OTYET O IPOJETIaHHOM padore.

Paboma c ungopmayuerr:

- yMEHUE BBIOMpaTh, AHAJIU3UPOBATb U HHTEPIPETUPOBATh MH(OPMAIMIO pa3IMYHBIX
BUZOB M (OPM TIPEACTABICHUS, MOJYYaeMYI0 W3 Pa3HBIX HCTOYHUKOB (HAYYHOIIOMYJISIpHAs
JUTEepaTypa XHMHYECKOTO COJAEp)KaHus, CIpaBouyHble TocoOusi, pecypcsl HHTepHera),
KPUTHYECKH OIICHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

-yMEHHE NMPUMEHATh Pa3InyHble METO/IbI M 3alIPOCHI IIPU MOUCKE U 0TOOpe MH(DOpMaIUH
U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAWMBIX IJIsi BBIMOJHEHUS y4eOHBIX W TO3HABATEIBHBIX
3aJa4 ONpeAeaEHHOro THUIlA, TPUOOPETEHHE OMbITa B 00JACTH UCIOIb30BAHUS HHPOPMALIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO MCITOJIB30BAHHS PA3ITHIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANbHYIO (HOpPMYy MperCTaBICHUS
UHPOPMALIMK U WUTFOCTPHPOBATH pEIIaeMble 33/1a4d HECIOKHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu popmamu rpaduky U ©X KOMOUHALIUSAMUY;

- YMEHME UCIOJb30BaTh M aHAIM3UPOBATh B Ipoliecce Y4eOHON M UCCIIE0BaTEIbCKON
NeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOTI0 X035HCTBA U TPaHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

Kommynuxamuenvie ynugepcanvivie yueonvle 0elcmeus.

yMEHHE 3aJlaBaTh BONpOCHl (B XOje auanora M (WiIM) AUCKYCCHH) MO CYIIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIIOIHEHUS
MPEVI0KEHHOM 3a/1a4u;

- TNpUOOpeTeHHE OMbITa MPE3CHTALMN PEe3yJIbTATOB BBIMOJHEHUS XHUMHYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JAaOOPATOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOI 0 MMPOEKTa);

- 3aMHTEPEeCOBAHHOCTH B COBMECTHOH CO CBEPCTHHKAMH II03HABATEIBHOH W
UCCIIEIOBATEIbCKON JEATENbHOCTH MPHU PEIICHHMH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéra
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MNO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJIMHAIIMS COBMECTHBIX JEHCTBHIA, ONpeesIeHe KPUTEPUEB 10 OI[EHKEe KauecTBa
BBITTOJIHEHHON pabOTHI M IPYTHE);

Pezynamusnvle ynusepcanvhvie yuebHule 0eticmeus:



-YyMEHUE  CaMOCTOATEIbHO  ONPENENATh  LEIU  ACSITENBbHOCTH,  IUIAHUPOBATb,
OCYILECTBIISATh, KOHTPOJIMPOBATh U IMPU HEOOXOAUMOCTU KOPPEKTHPOBATH CBOKO AEATENBHOCTb,
BbIOMpaTh Hambonee 3(dexkTuBHBIE CrOCOOBI pemeHUs] Y4eOHBIX M I03HABATENbHBIX 3334,
CaMOCTOSITEJIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJITOPUTM JIEHCTBUHA NpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YEHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE IOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIIOBUHU 3aJIaHUI.

IMPEJJMETHBIE PE3VJIbTATBI

B cocraBe mnpenMEeTHBIX peE3yAbTATOB IO OCBOCHHUIO 00S3aTENBHOTO COACpIKaHUS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHO pabouell IMporpamMMoi, BBIJIEJAIOT: OCBOCHHBIE
0o0y4aromMMHUCsT Hay4yHbIC 3HAHUS, YMEHUS M CIOCOOBI JeHCTBHMH, cnenuduyeckue s
OpeIMETHON 00s1acTH «XUMUS», BUIBl JESATEILHOCTH IO IOJIYYEHHIO HOBOIO 3HAHHUSA, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonyy obyuenus 6 8 xknacce npeaMeTHble pe3ysbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:

-pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IOHATHH: aToM, MOJIEKYJa, XMMHYECKHM
AJIEMEHT, NPOCTOE BEUIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOPOJIHAS W HEOJIHOPOJHAs),
BAJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAas M MOJIEKYJIsipHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0Jii XMMHUYECKOrO 3JIEMEHTa B COEIMHEHUU, MOJSPHBIH O0OBEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCICHHSI, XUMHUYECKast
peakiysi, Kiaccu(UKAIMs PEeaKIHuid: pPeaklud COCIUHEHUS, PEaKIHH Pa3JIOKCHHS, PEaKIUuH
3aMelleHus], peakud 0OMeHa, 3K30- U 3HIO0TEPMUYECKUE PEaKIMU, TeIUIOBOH 3 (eKT peakuu,
PO aToMa, JIEKTPOHHBINA CIIOM aToMa, aTOMHasi OpOUTalb, pallyC aToMa, XMMUYECKasl CBS3b,
HOJISIpHAs U HETMOJIApHAs KOBAJICHTHAas CBsI3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH, pacTBOD,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpaI|sl) B pacTBOPE;

- WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX IMOHATUH M HPUMEHATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

- HCNOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY JJIsi COCTaBlE€HUs (OpPMyNT BeELIECTB H
YPAaBHEHUN XUMUYECKUX PEAKLUH;

-ONpeAeNsaTh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OMHApHBIX COEIUHEHUSAX, CTEHECHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAITIC)KHOCTh BEIIECTB K ONpPeAeIEHHOMY
KJlaccy COeAMHEHUH 1o (opMynam, BUJ XUMHUYECKOW CBsS3M (KOBaJeHTHass M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

- packpsiBath cMmblca Ilepnomnueckoro 3akona /.M. MeHneneeBa: neMOHCTPUPOBATh
MOHMMAaHHE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT MX IOJIOXKEHUS B
[Teproanueckoii cucreMe, 3aKOHOB COXPAHEHUSI MAcChl BELIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTaJipo;

-ONMChIBATh U XapakTepu3oBaTh TaOnuuHyto ¢opmy Ilepuoauueckoil cucTeMsl
XUMUYECKHUX DJIEMEHTOB: Pa3IMYaTh MOHATHUS «TJIaBHAs moArpynna (A-rpymnma)» U «rmododHas
noarpynna (b-rpynma)», manele u OoJblIMe NEpUOIbI, COOTHOCHTH 0003HAU€HUs, KOTOpHIE
uMeroTcs B Tabnmne «lleprognyeckas cucrtema xumudeckux anementoB JI.M. MenaeneeBay» c
YHMCJIOBBIMU XAPAaKTEPUCTUKAaMH CTPOEHUS aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB U 3apsi
a1pa, oOlIee YUCIIo 3JIEKTPOHOB U PaCIpeIeIeHHE UX 10 3JIEKTPOHHBIM CII0SIM);

-KJIaCCU(PHUIIUPOBATh XMMUYECKHUE IJIEMEHTHI, HEOPraHMYECKHe BEIECTBAa, XUMHUYECKHE
peaxuu (1o YKCiIy ¥ COCTaBY YYaCTBYIOUIMX B PEAKI[MH BEIIECTB, M0 TEINIOBOMY 3P EKTY);

-XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BELIECTB PA3IHMYHBIX
KJIaCCOB, TMOATBEPXkAasi ONMHMCAHWE MPUMEPAMU MOJIEKYJISPHBIX YpaBHEHUN COOTBETCTBYIOIIHX
XUMHUYECKHUX PEAKIIUI;

- IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT HMX KAauyeCTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHBIX YCIOBUSIX;



- BBIUYUCISATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa 0 (popMyJie COeAMHEHHs], MAaCCOBYIO JIOJIIO BEIIECTBAa B pacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUUECKOU pEaklvH;

- IPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIIBHON ACATEIBHOCTH — AHAJIU3 U CHHTE3,

CpaBHEHHE, 000011IeHNE, CHCTEMATH3ALIHIO, KJIAaCCU(UKAIIHUIO, BBISIBJICHHUE
NPUYMHHOCICACTBEHHBIX CBA3E€H — ISl M3YYEHHs CBOMCTB BEIIECTB U XUMHYECKHX PEAKIIHIA,
€CTeCTBEHHO-HAYYHbIC METOJbI I[O3HAHUA — HAOJIOJCHUE, HW3MEPEHHUE, MOJICIUPOBAHHE,

9KCHEPUMEHT (peaJIbHbI U MBICICHHBII);

-CJIeoBaTh IMpaBWJIaM MOJb30BaHUSA XUMHUYECKOW TMOCYAOH U  1a0opaTopHBIM
o0opynoBaHMEM, a TakKe IpaBWIaM OOpalleHHsT C BELIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMHU TI0 BBIIOJHEHUIO JTa0OpPaTOPHBIX XWMHUYECKHX OIBITOB IO IOJYYCHHIO W
coOMpaHuIo ra3000pa3HbIX BELIECTB (BOAOPOJA U KHUCIOPOAA), IPUTOTOBIEHHUIO PAacCTBOPOB C
ONpeAcNEHHOM MacCOBOM JOJIEM pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IMPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI 110 PACIO3HABAHMIO PACTBOPOB ILEJIOYEH M KHUCIOT C IOMOILBIO
MH/INKATOPOB (JIaKMYC, (eHOI(PTATICHH, METUIOPAHXK U APYTHE).

K xonyy obyuenus 6 9 xknacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

- PAacKpbIBaThb CMBICII OCHOBHBIX XHMHUYECKUX INOHATHNA: XMMHYECKUH JJIEMEHT, aTOM,
MOJIEKYJIa, HMOH, KaTHOH, AHWOH, IPOCTOE BELIECTBO, CJOXKHOE BEIIECTBO, BaJECHTHOCTD,
JIEKTPOOTPHULIATENBHOCTD, CTEIEHb OKUCICHMS, XMUMHMYECKas pPEaKUus, XUMHUYECKass CBs3b,
TETUIOBON dPQEKT peaKifu, MOJb, MOJISIPHBII 00BEM, PacTBOP, SIACKTPOIUTHI, HEINEKTPOIHTHI,
JIEKTPOJIUTHYECKAs JTUCCOLMALMsA, PEAaKLUU HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, OOpaTUMble H HEOOpaTHUMBIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIE
peakuuyu, OKUCIHUTEIb, BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBJICHHME, aJJIOTPOIHS,
aM(pOTEpPHOCTh, XUMHUYECKasi CBA3b (KOBAJCHTHAs, HOHHAS, METAJUINYECKast), KPUCTAITHIECKast
peIIETKa, KOppO3Us METAUIOB, CIUIABbl, CKOPOCTb XUMHYECKOH pEaKLHH, MpeneabHO
nonycrumas konuentpauus 11K Bemecrsa;

- WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMUYECKUX IOHATHM M MPUMEHSTH 3TH
MOHSITHS ITPH ONMCAHUM BELLIECTB U UX IPEBPAIICHU;

- HCINOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBIE€HUs (OpPMYyN BeELIECTB MU
YPAaBHEHUN XUMUYECKUX PEAKLUM;

-OIIPENENATh BAJICHTHOCTD U CTETIEHb OKUCIICHUSI XUMHUYECKHUX DJIEMEHTOB B COEIMHEHUSAX
Pa3IMYHOIO COCTaBa, MPUHAJUIEKHOCTh BELIECTB K OMNPENCIEHHOMY KJAcCy COEIMHEHUH IO
dopmynaM, BUJ XUMUYECKON CBA3M (KOBaJEHTHAas!, HOHHAsI, METAININUECKasi) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA MO0 XUMHYECKOM (opmyiie, XxapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COCAVNHEHNHN, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOTO BEIIIECTBA;

-packpeiBath cMmbich [lepuogunueckoro 3akona [[.1. MenneneeBa u 1eMOHCTPUPOBATH €0
NIOHMMAaHME: OIUCBHIBaTh U XapaKTepu3oBaTh TabiuuHytro (opmy Ilepuoanueckoit cuctembl
XUMHUYECKHUX DJIEMEHTOB: Pa3jIN4aTh MOHATHUS «TJIaBHAs moArpynmna (A-rpymma)» U «1moOodHast
noarpynna (b-rpynma)», manele u OoJblIMe NEpUOIbI, COOTHOCHTH 0003HAU€HUs, KOTOpHIE
UMEIOTCS B TMEPUOJWYECKON Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sA1pa, oOlee YUCIo 3JIEKTPOHOB U pacipeesieHue ux
0 JIEKTPOHHBIM CJI0SIM), OOBSACHATH 00II1e 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB 3JIEMEHTOB
U UX COCIUHEHMM B IPEJENax MalblX MEPUOJOB U INIABHBIX MOATPYMII C YYETOM CTPOEHUS UX
aTOMOB;

- KJIacCU(UIMPOBATh XUMHUYECKHE HJIEMEHThI, HEOPIraHWYECKHE BELIECTBA, XUMHUYECKHUE
peakuu (110 YUCIY U COCTAaBY YYacTBYIOLIUX B PEAKI[MH BEILIECTB, [0 TEIJIOBOMY 3 (deKTy, 1o
WU3MEHEHUIO CTENEHEN OKNCIEHHSI XUMUYECKHUX DJIEMEHTOB);

-XapaKkTepHu30BaTh (OMHMCHIBATh) OO0IMME U crneuuduyecKkue XUMHUYECKHE CBOMCTBA
IIPOCTBIX M CJIOXHBIX BEILECTB, MOATBEPKAAs ONMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX M MOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKHUX PEAKLIHM;



- COCTaBJIATh YPABHEHMS BJIEKTPOJIUTUYECKON TUCCOLMALMU KUCIIOT, IIEJIIOYEH U COJIEH,
MOJIHBIE M COKpaIIEHHbIE YypaBHEHUS peakluil HMOHHOro OOMEHa, ypaBHEHHUS peakiui,
MOATBEPKIAIOIINX CYLIECTBOBAHUE T'€HETUYECKOM CBA3M MEXKIY BELIECTBAMU PAa3JIUYHBIX
KJIaCCOB;

- PpacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN IOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

-IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTHM OT MX CTPOEHUSA, BO3MOXHOCTHU
MIPOTEKAHUsI XUMUYECKUX ITPEBPAILICHUN B Pa3JIMYHBIX YCIOBHSIX;

-BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJSIPHYIO MAcCChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOT0 AJIEMEHTa 0 (popMyIie COeIMHEHUS, MACCOBYIO JIOJIO BELIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUUECKOU peaklvy;

- co0moaath MpaBuia TOJb30BAaHUS XHUMHYECKOH Tmocyaod u  1abopaTopHBIM
000pyI0BaHKEM, a TaKXKe MpaBUiia 0OPAIEHUS C BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU
[0 BBIMOJHEHUIO J1a0OpAaTOPHBIX XHMMHYECKHUX OINBITOB IO TMOJYYEHHUIO U COOHMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO ra3a);

- NMPOBOAUTH PEAKIUH, IMOATBEPKAAOIINE KAUYECTBEHHBIN COCTAaB Pa3jMYHBIX BELIECTB:
pacmo3HaBaTh OMBITHBIM ITYyTEM XJIOPHA-, OpOMHI-, HOAUA-, KapOoHar-, docdar-, cuiIukar-,
cynbdar-, TUAPOKCUA-HUOHBI, KATHOHBI aMMOHHMSI M  HMOHBI H3YYEHHBIX  METaJlIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BELIECTB;

- IPUMEHATH OCHOBHBIE OIEpallMy MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIUIO, BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
M3Yy4YEHUsl CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIUH, ECTECTBEHHOHAYYHbIE METO/IbI TO3HAHUS —
HaOJI0ZICHUE, U3MEPEHUE, MOJICTTUPOBAHHUE, SKCIIEPUMEHT (peabHbII U MBICJICHHBIH ).
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