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HepBOHa‘laﬂbele XUMHNYECKHUE TTOHATHUSA

[Ipenmer xumuu. Poiab XMMUU B JKM3HU YellOBeKa. XWMHS B CHUCTeMe HayK. Tena u
BenlecTBa. DusMyeckre CBOMCTBAa BelIECTB. ArperaTHoe COCTOsiHUME BeriecTB. [loHsTHE O
METO/IaxX MO3HaHMs B XUMHH. UKCThIe BemecTBa U cMecu. CiocoObl pa3ieiieHus: CMecei.

ATOMEI U MOJICKYIJIBI. Xumundeckue 31aeMeHTEl. CHMBOJIBI XMMHYECKUX DJICMCHTOB. HpOCTI)IG n
CJIOZKHBIC BCIICCTBA. ATOMHO-MOJ’IGKy.]'IHpHO@ YUCHHUC.

Xumnueckas (opmyna. BalleHTHOCTh aTOMOB XHMHYECKHX 3JEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BewecTB. OTHocuTenbHass aromMHass Macca. OTHOCUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 1011 XMMHUYECKOIO 3JIEMEHTA B COCIMHECHHUH.

KomnuectBo BemiecTBa. MoiJb. MOHﬂpHaH macca. B3aumocss3b KOJIN4YECCTBA, MaCChbl M 4YHCJIa
CTPYKTYPHBIX CJUHUIL BCIICCTBA. Pacuértrl mo (bopMynaM XUMHNYCCKHUX COG,I[PIHCHH?I.

Ou3nYecKue U XUMUIECKHE SBICHUS. XUMHUYECKas peakius U e€ MPU3HaKh. 3aKOH COXPaHCHHS
MacChI BEIIECTB. XUMHUECKHEe ypaBHeHUs. Kitaccupukanus XUMIUYIECKIX PEAKITHi (COeTMHEHUS,
pa3IoXKeHUs, 3aMeIleHuUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO ¢ XMMHUYECKOW MOCYJ0M, MpaBuiIamMu paboThl B JJaOOpaTopuu U mpuéMaMu
oOparieHusi ¢ JIabOpaTOpHBIM O0OpPYAOBAaHHEM, M3YUYEHHE U ONMUCAaHWE (PU3UYECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOM0ieHne (Pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KHIIEHUE W KOHJICHCAINS BOJBI) U XUMHUYECKUX (TOpEHUE CBEYH,
NPOKAIMBAaHUE MEIHOHN MPOBOJIOKH, B3aMMOJICHCTBHE Mella ¢ KUCIIOTOM) SIBJICHUH, HaOJIF0IeHUE
U ONMCaHWE TPU3HAKOB TIPOTEKAHUS XWMHUYECKHUX peaknui (pasloXeHWe caxapa,
B3aMMO/IEIICTBUE CEpHON KUCIOTHI C XJIOpUAOM Oapus, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMoJjeicTBue sxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
pa3iefieHusi CMeceil: ¢ TMOMOIIBI0 MarHuTta, (GUIbTPOBAaHHE, BHINApUBAHUE, JAUCTUILIALINA,
xpomarorpadus, TNpOBEIEHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe W OINHCaHHE
pe3ysbTaTOB MPOBEAEHUS OINbITa, HUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHsI MaccChl, CO3JaHHe
MoJIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:kHeiinue NPEACTABUTEIN HCOPraHu4eCKUX BEECTB

BO3,Z[YX — cMmech razoB. CocraB BO3/JyXa. KI/ICJ'IOPOI[ — JJICMCHT U NPOCTOC BCUICCTBO.
Haxoxnenue KHCJIOpOJda B IIpUpoac, (I)I/I3I/I‘-ICCKI/IG U XMMHYECKHE CBOMCTBa (peaKLII/II/I FOpeHI/IH).
OKCI/I,Z[BI. HpI/IMCHCHI/IC KucJjaopoaa. CnocoObl MOJIY4YCHHA KHUCIOpOJa B na6opaT0pHH n



MpOMBINIIeHHOCTH. KpyroBopoT kucimopona B mpupoje. O30H — alIoTporHas MOAU(PUKAIUS
KHCIIOpO/Ia.

TermnoBoil 3¢ ¢dexkT XUMHUYECKOW peaklud, TEPMOXHUMHUYECKHE YpaBHEHHUS, DOK30- H
DHIOTEPMHUUYECKHE pPEaKUMU. TOIIMBO: Yroib M MeETaH. 3arpsa3HEHUE BO3JyXa, YCUJICHHE
apHUKOBOTO 3(dexra, pa3pyleHre 030HOBOTIO CIOSI.

Bonopon — snemeHT u mpoctoe BemecTBo. HaxoxkaeHune Bojgopoaa B mpupoje, Gu3nveckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI TToTy4deHus. KUCIIOTHI U COomH.

Mounsipablii 00bEM ra3oB. Pacuérel 10 XUMUYECKUM YPaBHEHUSIM.

®dusznyeckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBophl. Hackinenueie u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBOpMMOCTh BemecTB B Boje. MaccoBas 1oisl BEIIECTBa B
pacTBope. XUMHYECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpOB B MPHUPOJE M B JKH3HU
yenoBeka. KpyroBopoT BOIbI B MpHUpOJE. 3arps3HEHUE MPUPOAHBIX BoJ. OxpaHa M OYHCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeamHeHnid. Oxcuapl.  Krnaccudukamuss — OKCHIIOB:
coneo0Opa3yrolne (OCHOBHBIE, KHCIOTHBIE, aM(OTepHEIC) U HeconeoOpasyromue. HomeHnkiatypa
oKkcu10B. OU3nUecKre U XMMHUECKHEe CBOICTBAa OKCUIOB. [lomydueHne okCuaoB.

OcHoBanus. Krnaccudukanus ocHOBaHMMA: MIENOYM W HEPACTBOPUMBIE  OCHOBAHWUSI.
Homenkinatypa ocHoBaHuidl. Pu3znueckMe M XUMUYECKHE CBOWCTBa OcHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnorsl. Knaccudpukamust xucimor. Homenkinarypa kucinor. Pu3zndeckne W XUMHYECKHE
cBoiicTBa KUCNHOT. P akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa coineid. @uznueckue 1 XUuMUIECKHe cBoMcTBa cosel. [lonmydenue comneit.
['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIAaHUYECKUX COCTUHEHUMN.
Xumuueckuit yIkcnepumennt:

KayecTBeHHOE ompeesieHue coiepkaHusl KHCIopoa B BO3yXe, oJdy4eHne, coOupaHue,
pacrio3HaBaHME W HU3y4€HHE CBOMCTB KHCIOPOZA, HAOIIOJACHHWE B3aWMOJICHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJIOB M OINMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHUe, paclio3HaBaHHE U
M3YyYeHHE CBOWMCTB Boaopona (TropeHue), B3auMmojencTBue Bojopona c¢ okcugom wmeau (I1)
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEMIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOEHHOCTEM pacTBOPEHHUS BELIECTB C Pa3IMYHOM PACTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAIIOB), HCCIIEAOBAHUE OOpPA3I[0B HEOPTaHMUECKHUX BEIECTB Pa3IMYHBIX KJIACCOB,
HaOJII0/IeHUE W3MEHEHUs OKpacKM MHAMKATOPOB B pacTBOpax KHCIOT U LIEJIOUed, U3ydyeHHe
B3aumoeiicTBuss okcuga meam (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C MeTaJlJlaMH,
peakuuii HEeUTpaM3alHuH, TOJY4eHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJU, pelIeHHe SIKCIIEPUMEHTANIbHBIX 3aj1a4 1o TeMe «Bakuelme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Ilepuoauyecknit 3akon u Ilepuoamueckas cucrema xumu4yeckux djiementos JI. H.
Menpneseea. Ctpoenune aToMoOB. XUMHYeCKasi CBSI3b. OKNCIUTEIbHO-BOCCTAHOBHUTEIbHBIC
peakuuu



[lepBple MONBITKM KiIacCUPUKAUMU XUMHUYECKUX dyeMeHToB. lloHaTtne o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIEC U HIEJIOYHO3EMEIbHBIE METAILIbI, TAJIOTE€Hbl, HHEPTHBIE Ta3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucremMa xumudeckux snemeHTos [[. M. Menneneesa.
KopoTtkonepuoanas u anunHonepuonHas (opmbsl [lepuonudeckoil CHUCTEMbl XHUMHUYECKHUX
anemeHToB [l. 1. Menneneesa. [lepuoapl u rpynmbl. @U3HUECKU CMBICI MOPSAIKOBOIO HOMEPA,
HOMEPOB ME€PUO/1a U TPYIIIBI JIEMEHTA.

Ctpoenune aroMoB. CoctaB aToMHBIX sijep. M3otomnbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0Oosiouek aroMoB 1nepBbIX 20 Xxumuueckux snemMeHToB Ilepumonnueckoit cucremsl /.
N. MenneneeBa. XapakTEpUCTHKAa XMMHUYECKOTO 3JIEMEHTA II0 €ro  IOJOKEHUI0 B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHHs pajuyca aTOMOB XHMHYECKHUX JJIEMEHTOB, METAIMYECKUX U
HEMETAJUIMYECKHUX CBOWCTB I10 TPYIIIIAM U IEPUOAAM.

3nauenue [lepuonnyeckoro 3akona u Ilepuoanueckoil cUCTEMbl XMMUYECKUX JIEMEHTOB IS
pa3BuTUsA Hayku U npaktuku. [[. . Mennenees — yd€HbIN U TpaXXAaHUH.

Xumuueckasi cBsizb. KoBaneHTHas (MMOsipHAsl W HEMOJSIpHAs) CBSI3b. DJIEKTPOOTPHUIIATEIILHOCTD
XUMHUYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenedp oxucieHUs. OKHMCIUTEIbHO-BOCCTAHOBUTEIBbHEIC pCaKIuu. Hpoueccm OKHUCJIICHHUA H
BOCCTaHOBJICHH. OKHUCIIUTEIIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenn:

N3yuenune oOpa3LoB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJEHCTBUE THMAPOKCH]IA
LIMHKA C pacTBOpPaMHU KHCJIOT U ILEJIO0YEH, IIPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUil (TOPEHUE, PEAKIIUU PA3JIOKEHUS, COETUHEHHUS).

Mesricnpeomemmbnle ceazu

Peanuzanus MexnpeaIMeTHbIX CBA3EH MpU U3yYEeHUH XMMHHU B § KIIACCE OCYIIECTBISETCS
yepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHHM, Tak M TMOHATHH,
ABJISIFOLIUXCSI CACTEMHBIMM JUJISL OT/AEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC ITOHATHUA: HayLIHHﬁ q)aKT, TUIIOTE34a, TCOpHA, 3aKOH, aHAJIN3,
CHHTC3, KJIaCCI/I(l)I/IKaI_II/IH, NEpUOANYIHOCTD, Ha6J'IIO,I[eHI/Ie, OKCIICPUMCHT, MOJACINPOBAHUC,
HN3MCPCHUC, MOACIIb, ABJICHUC.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIUJ, HN30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJIA, JJICKTPHUYSCKUN 3apsjl, BEHIECTBO, TEJIO0, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBa, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIBI H3MEPEHUs, KOCMOC, IJIaHETHI,
383151, ComHIle.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: armocdepa, runpochepa, MUHEpaNIbl, TOPHbIE MOPOJBI, IMOJIE3HBIE HCKOMAaeMble,
TOIIJIMBO, BOJTHBIE PECYPCHI.

9 KUIACC



BemecTBo 1 XUMHYecKasi peaxknus

Ilepnonnueckunt 3akoH. Ilepuommyeckas cucreMa XHMMHMYECKUX 3IeMeHTOB [l
U. Menneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kailus, KaldbLUs U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIeMeHTOB B [leproaudeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUABI XMMAYECKOM CBSI3U. THUIIBI KPUCTAIUIMYECKUX PEUIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPTraHMUECKUX BEIIECTB. XMMUYECKUE CBOWMCTBA BEIIECTB,
OTHOCSIIUXCA K Pa3JIMYHBIM KJAacCaM HEOPraHWYECKUX COCIMHEHUN, TE€HETHYECKas CBA3b
HEOPraHWYECKHUX BEIECTB.

Knaccudukanus XuMUYECKMX peakUuid IO pa3IMyHbIM MpU3HAKaM (10 YHCIy M COCTaBy
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TeIJIOBOMY 3(hdexTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUUYECKHUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsatne O cKopocTH XHUMHUYECKOW peaknuu. IloHsTHe 00 0OpaTMMBIX W HEOOpPATHMBIX
XUMUYECKHX peakuusax. [IoHsATHME O TOMOreHHBIX M Te€TEpOreHHbIX peakuusax. Ilonsrme o
karammse. Ilonsatme o0 XxXuMuyeckoM paBHOBecHMM. @DakKTOPBI, BIMSIOLNIME HAa CKOPOCTh
XUMHUYECKON PEAKIMH U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTENbHBIE ~ PEaKIMM,  OJEKTPOHHBIM  OamaHC  OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHWE YpaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIHii ¢ UCTIOJIb30BAaHUEM METO/1a DJIEKTPOHHOT0 OanaHca.

Teopust ANEKTPOJIUTUYECKOW JUCCOLMALMU. ODJIEKTPOJIUTHl U HEDIEKTPOIUTHL. KaTnosl,
QHUOHBI. MexaHu3M JAHMCCOIMAallMM BELIECTB C pPa3jIMYHbIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenenp quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIHUTHI.

Peakuuu wmoHHOTO OOMeEHa. YCIOBHUS MPOTEKaHHs pEaKIUil HOHHOTO OOMEHa, TOJHBIE U
COKpall€HHble MOHHbIE ypaBHEHUsl peakuuil. CBONMCTBAa KUCJIOT, OCHOBAHUW U COJIEH B CBETE
MPEJCTaBICHU 00 SIEKTPOIUTUYECKON Auccoruanui. KadecTBeHHbIE peakIiMi Ha HOHBI.
[TonsTHE O TUIPONH3E CONEN.

Xumuueckuit yIkcnepumenn:

O3HakoMJIEeHHE C MOJENSMH KPUCTAUIMYECKHX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METAJUIOB M HEeMeTauloB (rpaduTa W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpus),
UCCIIIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW PEaKIMM OT BO3AECUCTBHUS Pa3IUUHBIX
(bakTOpOB, UCCIEIOBaHHE JIEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, MpOIEcca AUCCOLMALUU
KHCJIOT, Ienodyed M coned (BO3MOXKHO MCIIOJIb30BAaHME BHUAEO MAaTepHalioB), IMpPOBEACHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIACNCHHE Tra3a, O0pa3oBaHME BOJbI), OIbITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEITFHO-BOCCTAHOBUTEIBFHBIX PEaKIUii (TOPeHHE, peaKkIy pa3joKEeHUs, COSAMHEHUS),
pacro3HaBaHWE HEOPTraHMYECKUX BEIIECTB C ITOMOIIBIO KAUeCTBEHHBIX pEaKIUil Ha WOHBI,
pelIeHne YKCIePUMEHTAIBHBIX 33/1a4.

HemeTayjibl 1 HX COeIMHECHUA

061_[1351 XApPaKTCPUCTHUKA TaJIOI'CHOB. OcobeHHOCTH CTPOCHUSA ATOMOB, XapPaKTCPHBIC
CTCIICHU OKHMCJICHUA. CTpOCHI/IC )51 (1)I/I3I/I‘{CCKI/IC CBOMCTBa MPOCTBIX BCHICCTB — TaJIOI'CHOB.



XWMHYECKHE CBOMCTBA Ha MpHUMeEpe XJopa (B3auMOACHCTBHE C MeETalJlaMH, HEMETaJUIaMH,
menouamu).  XuopoBopopod. ConsiHasE KHCIOTa, XMMHMYECKHE CBOWCTBA, IOJIYYEHHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHM3M uelloBeka. BaykHelme Xiaopu bl
U X HaXO0XJICHUE B IPUPO/IE.

O6mas xapakrepucthka 3jeMeHTOB VIA-rpynmnbel. OCOOGHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHune M (QU3MUYECKHe CBONCTBA IMPOCTHIX BEIIECTB —
KHUCIIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceppl. CepoBoniopoa, cTpoeHue, (U3MYECKHe M XUMHYecKHe cBoiicTBa. OKCHUIBI Ccepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NUYECKHE U XUMHYECKHE CBOWCTBA
(obmue Kak mMpeACTaBUTENS Kiacca KHCIOT M crhenuduueckue). XHUMUYECKUE PEaKIuH,
JeKale B OCHOBE MPOMBIIUIEHHOTO croco0a MoJaydeHUs cepHoi Kuciorel. [Ipumenenue
cepHoit KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklus Ha cyibdaTr-uoH. Haxoxnenue
ceppl U e€ coelMHEHUH B Tmpupoae. XHUMHUECKOE 3arps3HEeHHE OKpYKalolleld cpebl
COCTMHEHUSIMU cepbl (KHCIOTHBIE O, 3arpsa3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
Mpe0TBPAIICHUSI.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIE CTENEHH OKHCICHHs. A30T, paclpoCTpaHeHHE B MpHPOJE, (U3NYECKHE H
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XUMUIECKHIe
CBOIICTBa, Mony4yeHue u npuMeHeHne. Comu aMMOHHUsI, UX (HPU3MUECKUE U XUMHYECKHE CBOMCTBA,
npuMmeHenue. KadecTBeHHas peakuus Ha HOHBI aMMOHUS. A30THas KHUCIIOTa, €€ MOJIyueHHe,
dusznueckue W XUMHYECKHE CBOWcTBa (OOIIMe Kak TMpeACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoapb3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPAIbHBIX
ynobpenuii. XUMHUECKOE 3arps3HEHUE OKPYXKAIOIIeH cpelbl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Docdop, amaoTpornHble MOAUDUKALNN
docdopa, duznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u dochopnas kuciora,
dusznueckue M XHMMHUYECKHE CBOWCTBa, monydeHue. lcmomnb3oBanue (ochaToB B KauecTBe
MUHEPAIBHBIX YIOOPEHUI.

Obmass xapakrtepucTthka 3yeMeHToB [VA-rpynnbl. OcoOE€HHOCTH CTpPOEHUs aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MOIU(UKAIINK, PACIPOCTPAHEHHUE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBoicTBa. AncopOuus. KpyroBopot yrieponaa B Ipupoe.
Oxkcuapl yraepoaa, ux Gu3nuecKue U XMMHYECKUE CBOMCTBA, ACHCTBHE HA KUBBIE OPTaHU3MBI,
NOJIyYeHHE U MPUMEHEHHe. JKOJIOTHYeCKHe Mpo0iieMbl, CBsI3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTe3a I100aJbHOI0 MOTEINICHUs KJIMMarta, MapHUKOBbIM 3¢ dekT. YroapHas KHciIoTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MoJydeHue M mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-wMoHBL.  Vcmonb3oBaHue  KapOOHaToB B ObITY, MEAWLUHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHbIe TOHATHSA 00 OPraHUYECKUX BEIIECTBAaX KaK O COEAMHEHHUAX Yriepojaa
(MeraH, »TaH, OSTWIEH, AalETWIEH, ATaHOJ, IJMIEpPUH, YKCycHas Kkuciora). llpuponHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadoTKu
(OeH3uH), uX poJib B OBITY U MPOMBIIUIEHHOCTH. [IOHATHE O OHONOrMYECKH Ba)KHBIX BEIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KM3HU 4YelOoBeKa. MarepualbHOE E€IHUHCTBO
OpPraHMYECKUX Y HEOPTaHUYECKUX COECIUHEHHM.

KpemHuuii, ero ¢usndeckue U XUMHYECKHUE CBOMCTBA, MOTydYeHUEe U NpumeHeHue. CoequHeHus
KpemHus B pupoje. OOmme npeacraBieHus 06 okcuae kpemuus (IV) u kpeMHHEBOH KucioTe.
Cunmkartbel, UX HCIOJBb30BaHHWE B OBITY, B INPOMBIIUIEHHOCTH. BakHeilmme crpouTenbHbIe



MaTepuaibl: KEepaMHKa, CTEKJIO, IEMEHT, OeToH, jxene300eToH. I[IpoGiembl Oe30macHOTO
UCIIOJIb30BaHUS CTPOUTEILHBIX MAaTEPHUAIIOB B ITOBCETHEBHOM JKHU3HH.

Xumuueckuit IKcnepumenm:

N3yuenune oOpa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHONW KHUCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUI Ha XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakarolue (pU3N4ecKue U XMMUYECKHE CBOMCTBA I'aJIOT€HOB M UX COCAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BMJEOMATEPUANIOB), O3HAKOMIIEHHE € O0pa3laMu XJIOPUAOB (TaJIOr€HHUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMHU (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpPUAIOB), HaOMIOJCHHME Tpolecca OOYyIrIMBaHUS — caxapa IOJ  JAeHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYE€HHE XUMHUYECKUX CBOMCTB pa3z0aBlICHHON CepHOU
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakIMH Ha Cyiab(paT-uOH M HAOIIOJCHHUE NMpU3HaKa e&
NPOTEKaHUS, O3HAKOMJICHHE C (PM3MUYECKMMH CBOHCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOKHO MCIIOJIb30BaHHUE BUCOMATEPHAJIOB), 00pa3liaMy a30THBIX U (GOCHOPHBIX YIOOpEHHIA,
HOJTy4eHHe, CcoOHMpaHue, paclo3HaBaHUE U U3yYCHUE CBOMCTB aMMHaka, IPOBEICHHE
Ka4eCTBEHHBIX pEaKIMid HAa HMOH aMMOHHMA M (ocdar-noH M H3ydeHUE MPHU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUANIOB), M3Y4YEHUE MOJENECH KPUCTAIUIMUECKUX PEIIETOK anMasa,
rpadura, ¢ymiepeHa, O3HAKOMJIEHHE C IPOIECCOM aJcoOpOLMU PAcCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIVIEM M YCTPOICTBOM IPOTHBOra3a, OJIy4eHue, COOMpaHue, paclio3HaBaHUE
U U3y4YEeHHE CBOMCTB YIJIEKUCIIOTO ra3a, NMPOBEJCHHE KAUeCTBEHHBIX pEakLMi Ha KapOoHAT U
CHWJIMKAaT-HOHbl W H3Y4YCHHME IPU3HAKOB MX IIPOTEKAHHs, O3HAKOMIICHHE C MPOLYKIHUEH
CHWJIMKaTHOM ITPOMBIIIJICHHOCTH, PEUICHHE JKCIIEPUMEHTAIBHBIX 3a1ad 10 TeMe «Baxnelmue
HEMETAJUIbl U UX COETUHEHUS.

MeTaJJibl M UX COETMHEHUS

OOmass XapakTepUCTUKAa XHUMHUYECKUX DJJIEMEHTOB — METAJJIOB HAa OCHOBaHMM MX
nosio>keHus B [lepuoanueckoit cucteme xumuueckux aneMeHToB J[. 1. MenzaeneeBa u crpoeHus
atoMoB. CTpoeHue MeTajuioB. MeTalnudeckas CBsS3b M METaJNIMYecKass KpUCTauIndecKas
peméTka. OIEKTPOXUMHUYECKUHM psjl HanpshkeHUM MeraioB. (dusnueckue M XUMHYECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoObl moayyeHust MetamioB. [IoHsATHE 0 KOPPO3UM METAIJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CIjiaBsl (CTalb, 4YyTryH, AIOPATIOMUHUN, OpoH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[Ilenounble MeTayuibl: TMOJOXKEHUE B llepmoanyeckol cHCTEME XUMHYECKHX 3JIeMEHTOB /l.
N. MenneneeBa, CTpOCHHE WX ATOMOB, HAXOXJeHUE B mpupoje. Duznyeckue u XMMHYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI U THAPOKCUIBI HATpUs U Kanus. [Ipumenenue
LIEJTOYHBIX METAJJIOB U UX COCIUHECHUM.

[[{enouHo3emMenbHbBIE METAJIBI MArHUW M KaiblUi: nonoxeHue B llepuoamueckoil cucreme
xuMuueckux snemeHtoB . M. MenaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKIEHUE B MPUPOJIE.
dusznyeckne 1 XMMHYECKHE CBOMCTBA MarHus M Kajdblins. BakHelInne coeanHEHUS KaJbIHs
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CITOCOOKI €€ yCTpaHEHUSI.

AmomuHuii: mnonoxkenue B llepuoanueckoil cucteme  XMMHUYECKHUX —dieMeHToB /.
W. MenneneeBa, CTpOEHHE aTOMa, HaxOXJIE€HHE B mpupoje. Puznueckue U XUMUYECKHE
CBOMCTBA aIIOMUHMS. AM(OTEpHbIE CBOWCTBA OKCUA U THPOKCHU/IA ATFOMUHHUSL.



Kene3o: nonoxkenue B Ilepuoguueckoit cucrtemMe xumudeckux snemeHtoB [[. 1. Menneneena,
CTPOCHHME aToMa, HaxoxiaeHue B mpupoge. Dusmyeckrue M XUMHUYECKHUE CBOMCTBA Kejesa.
Oxkcuapl, Tuapokcu bl u conn xkenesa (II) u sxxenesa (I11), ux cocraB, CBOMCTBA U TOJyYCHHE.

Xumuueckuit IKcnepumenn:

O3HakomiieHHe ¢ 0o0pa3luamMM METaUIOB M CIUIAaBOB, UX (PU3MUECKUMH CBOMCTBaMmH,
U3y4eHHE pe3yJbTATOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJB30BaHME BUEOMAaTEpPHAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCUA KANbLUA U HATpUs ¢ BOJON (BO3MOXHO HUCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), HCCIEI0BaHUE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs JKele3a B
KHUCIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUAIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKlMii Ha MOHBI: MarHus, Kajblus, aJlOMUHUS, LIMHKA, xene3a (I1) u xenesa
(III), mexu (II), HaOmroieHUE U OMHCAaHUE MPOLIECCOB OKPAIIMBAHUS ITUIAMEHH MOHAMM HATpUs,
KaJIus M KaJbLus (BO3MOXXHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), HCCIIEIOBAHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCHUJIA LINHKA, PEIIEHUE 3KCIEPUMEHTAIbHBIX 3aJa4 110
TeMe «BakHelIne MeTabl ¥ UX COETUHEHUSY.

XuMHA ¥ OKpYsKaoIas cpexa

BemecTBa 1 MaTepuansl B IOBCEAHEBHOM JKU3HM 4€JI0BEKa. be3omacHoe HCnoIb30BaHue
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momouis mpu XUMHUYECKHX O0XKOTrax M
OTPABJICHUSIX.

XUMHUECKOE 3arps3HeHuEe OKpyKarolled cpeabl (MpenenbHas AONYCTUMas KOHLEHTpalus
Beulects, gainee — [1/1K). Ponp XxuMuu B perieHuu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:
N3ydenue oOpa3iioB MaTepuanos (CTEKIIO, CIIJIaBbl METAJIIOB, MOJIMMEPHBIE MAaTEpUaIbl).
Mescnpeomemmnbwie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EHM MpU U3y4EeHUH XMMHHU B 9 KIlacCe OCYIIECTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHATHH,
ABJISIOIUXCS CUCTEMHBIMU IS OTAEIBHBIX IIPEIAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOme ecTecTBEHHO-HAy4YHbIE MOHATHS: HAayuyHBIH (DakT, TMIIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CHHTE3, Kiaccu(uKkauusi, NEepUOJUYHOCTh, HAONIOJIEHHE, HKCIHEPUMEHT, MOJCIUPOBAHHE,
U3MEpEeHHEe, MOJIENb, SIBICHNE, TAPHUKOBBIN 3D PEKT, TEXHOIOT s, MaTepHAaIbI.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIIbI,
palHOaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUA 3apsill, MPOBOJHUKH, IOJYNPOBOJHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBA, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTANIMYECKAs pemIETKa, CIUIaBbl, (U3WYECKUE BEIIUYHUHBI,
€UHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IMJIAHETHI, 3BE€3/1b1, COHILE.

Buonorusi: ¢orocuntes, apixaHue, Ouocdepa, >KOCUCTEMa, MHMHEPAJbHBIE YHAOOpEHHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHbIE BELIECTBA.

['eorpadus: armocdepa, runpochepa, MUHEpANIbl, TOPHbIE MOPOJIbI, MOJIE3HbIE HCKOMAEMBbIE,
TOIIJIMBO, BOJTHBIE PECYPCHI.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IIPEMETA XUMUHU
JIMYHOCTHBIE PE3YJIBTATHI

JluyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpPaMMbl OCHOBHOIO OOMIEro oOpa3oBaHUs
JIOCTUTAIOTCS B X0J1e 00Y4YEeHHsI XUMUU B €IMHCTBE Y4eOHOM U BOCIUTATEIbHON JIeATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMA  POCCUMCKUMHU  COLIMOKYJIBTYPHBIMU U JIYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHITHIMU B OOILECTBE MpaBUIaMU U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AIINN 00yIarOIUXCS.

JIMgyHOCTHBIE pe3yiabTaTbl OTPAKAOT T'OTOBHOCTH 06yanOH_II/IXC$I PYKOBOJACTBOBATLCA
CUCTEMOM TTO3UTHBHBIX HOECHHOCTHBIX OPHGHTaHHﬁ U paClIUPCHUC OIIbITa ACATCIBHOCTU Ha et
OCHOBC, B TOM 4YHMCJIC B YaCTH:

1) [IaTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOT'O OTHOWICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUECKOMY U HAYYHOMY
HACJIEUIO, NMOHMMAHUS 3HAUEHUS XUMHYECKOM HAyKM B >KM3HU COBPEMEHHOrO OOILECTBa,
CIOCOOHOCTH BJIaJIETh JOCTOBEpHON MH(OpMaIueil o mepefoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpOWCTBE
MHpa 1 001IeCTBa;

2) rpasKIaHCKOr0 BOCIIMTAHMS:

IIPEJCTaBICHUS. O COLMAJIbHBIX HOPMAax W MPaBWJIAX MEXKIMYHOCTHBIX OTHOLIEHHH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHOUCCIIEI0BATEIbCKOM, TBOPUYECKOM M JPYrMX BHJAX JESITEIbHOCTH, T'OTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH /1€ATEIbHOCTH IPHU BBIIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIITOJIHEHNH XHMHUYECKUX SKCIEPUMEHTOB, CO3/JaHUM YUYEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOILM B Ipoliecce 3TOH y4eOHOW IesTenbHOCTH, FOTOBHOCTU
OLICHMBAaTh CBOE IIOBEJIEHHME M TOCTYNKH CBOMX TOBapHILEH C TMO3UIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEICTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MUPOBO33PDEHUYECKHE  MPEACTABICHUS O  BELIECTBE M  XMMHMUYECKOW  peakluy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUsS HAyKH M COCTABIIAIOLIME OCHOBY JUIS
NOHMMAHUA  CYHIHOCTH HAay4HOM  KapTUHBl MHpa, MpPEJICTaBIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUA IPUPOABI, B3AUMOCBA34X UYEIOBEKA C IPUPOJHOM CpPENOil, O poin
XHUMUH B IIO3HAHUM 3THX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IIOJYYEHUE HOBBIX 3HAHMM 110 XHWMMH,
HEoOXoauMBble Ul OOBSCHEHMsS HaOJI0JaeMbIX IPOLECCOB U SBJICHUH, IO3HABATENILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE HAaBBIKOB CAaMOCTOSITENIbHOIN paboThI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JMUTEpaTypod, JOCTYHMHBIMH TEXHUUYECKUMH CpPEIACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpPEC K OOyUYEeHHWI0 W TO3HAHUIO, JI0O03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHONW M HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY

HAITPpaBJICHHOCTU U YPOBHS 06y‘{eHI/I}I B Z[aﬂbHeﬁ].HeM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI



OCO3HAHHWE LEHHOCTHU IKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 3/J0pOBbIi 00pa3 >KW3HM, OCO3HAHUE MOCIEACTBUI U HENPHUSITHE BPEIHBIX
NpUBbIUEK (YMOTPeOJICHUS] alKOrojsl, HAPKOTHKOB, KypeHHs), HEOOXOIMMOCTH COOJIIOJCHUS
npaBuil 0€30MacCHOCTU MpH OOpallleHMH € XMMHYECKHMHU BEIIeCTBAMH B OBITY W peallbHOMN
KHU3HH,

5) TPy10BOT0 BOCTIMTAHMS:

MHTEpEC K MPAKTHYECKOMY M3YyUCHHIO POecCcuii U TpyAa pa3IudHOro pojia, YBaKECHHE K
TpyAy W pe3ynbTaraM TPYIOBOW JEATENbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPaeKTOPUU
IPOJOIDKEHUs 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEemHONW MpopecCHOHATBbHON ACATEIbHOCTH H
pa3BUTHsI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B IIPO(ECCUOHABHOMN Cpesie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

HKOJIOTMYECKU LIeIeCO00pa3HOE OTHOUIEHUE K MPUPOJE KaK MCTOYHHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 30POBOr0 M 0€30MacHOro oOpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HM3MUYECKOMY M TICHXMYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BElleCTBaMH,
a TaK)Ke B CUTYaLUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHATh 3HAHUS, MOJy4daeMmble NPU HU3YYECHUM XUMHH, JJIS pEIICHUS
3aJa4, CBA3aHHBIX C OKPY’KAIOLIEH IPUPOJHON CPEOH, Ul MOBBIIIEHUS YPOBHS YKOJIOTHUECKON
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa YKOJIOTUIECKUX MPOOIEM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMHM, YKOJIOTMYECKOIO MBIIUICHHS, YMEHUS PYKOBOJICTBOBAaTLCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe merampeaMeTHBIX Pe3ylbTaTOB BBIAEISIOT 3HAYUMBIE Uil (OPMUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpUs, MPUHIMII, TUIOTE3a, (HAKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJSIOT HA OCHOBE 3HAHMU U3 3THX MPEAMETOB (OPMHUPOBAThH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHUBEpCalbHblEe ydeOHble NEHCTBUS (I103HABaTEIbHBIE,
KOMMYHHKATHBHbIE, PETyJIsSTHBHbBIE), KOTOpbIE oOecrnednBaoT (pOpMHUpPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHUIO YU€OHO 1eATeIbHOCTH.

ITo3HaBaTedbHbIE YHUBEPCAJTBbHBLIC yqeﬁnue JelCcTBUS
ba3oBble JJornveckue aeiicTBUs:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS IIPU OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICI XMUMHMUYECKHUX MOHSATHHM (BBIACNATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C JPYTUMH MOHSATHAMH), UCIOIB30BATh MOHATHS JUIsl OOBSICHEHUS
OTIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCHUPHUKAIUN
XUMUYECKHUX BEUICCTB U XUMUYECKUX PEAKIUM, YCTaHABIUBATH IIPUYMHHO-CIICICTBEHHBIE CBA3H
MeX1y 00BEKTaMH U3YyUEHHUsI, CTPOUTH JIOTHUECKUE pacCyXAeHUs (MHAYKTUBHbIE, 1€ TyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUEHUS;



yYMEHHE NMPUMEHATh B MPOLECCEe MO3HAHUS MOHATHS (MPEAMETHbIE U MEeTaIlpelIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MpPUMEHSIEMbIE B XUMHUHM MOJCIIbHBIC MPEJICTABICHUS — XUMUUYECKUIM 3HAK (CMMBOJI DJIEMEHTA),
xumuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuu — TMpU pelIeHud YydyeOHOo-
MO3HABATENIbHBIX 3a/la4y, C Y4YETOM OBTUX MOJCIbHBIX MPEJICTABICHUN BBIABISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIINH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBCHHBIE CBSI3U U
MPOTUBOPEYHS B U3y4aE€MBIX IIPOIECCaX U SIBJICHUSIX.

Ba3oBrble ucciaenoBareLCcKue AeiiCTBHSA.

YMCHHE HCIIOJB30BAaTh ITOCTABJICHHBIC BOIIPOCHI B KAaUCCTBC MHCTPYMCHTA IIO3HAHUsA, a
TaKXKXC B Kad4€CTBC OCHOBBLI A (I)OpMI/IpOBaHI/ISI TUIIOTE3blI 110 TPOBCEPKE MNPaBUIIBHOCTU
BBICKA3bIBACMBIX Cy}I(,Z[eHPlﬁ;

MPUOOpPETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3ALMKU M MPOBEICHHUIO YUYEHHYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MPOIlecca, CAMOCTOSTEIbHO MPOTHO3UPOBATH €r0
pe3ynbrar, (GopMynHpoBaTh 00OOMICHUS W BBIBOJBI IO pe3yJIbTaTaM IPOBEIEHHOTO OIIBITA,
WCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNaHHOM padoTe.

PaGora ¢ undopmanmeii:

yMeHUue BbIOMpPATh, aHAIM3UPOBATh U MHTEPIPETHUPOBATH UH(OPMAIMIO PA3IUYHBIX BUJOB
1 OpM MPEACTABICHHS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAsT TUTEpaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHble I[ocoOus, pecypchl IHTepHeTa), KpPUTHYECKU
OLICHUBATh [IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIUIO;

YMEHHUE MPUMEHSTH PA3IMIHbIE METOIBI M 3alIPOCHI IIPHU MOUCKE B 0TOOpe MH(OPMAINH U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX /ISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OIpeNIeIEHHOTO THIA, MPUOOPETeHHE ONbITa B OOJIACTH HCIOIB30BaHUS HH(MOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHUS PA3ITHYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANbHYIO (OpPMY IpeCTaBIECHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduky U ©X KOMOUHALIUSAMUY;

yYMEHHUE HCMOJb30BaTh M AHAIM3MPOBATH B Ipollecce Y4eOHOH U HCCIIeI0BaTEeNbCKOM
JEeSTeIbHOCTH UH(POPMALIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJILCKOT0 X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroUlel NPUPOAHOMN CPEBI.

KoMMyHuUKaTHBHBIE YHHBepcalbHble Y4eOHbIe JelicTBHA:

YMEHHsI 3aJaBaTh BOINPOCHl (B XojAe auanora W (WIM) AWCKYCCHM) IO CYIIECTBY
oOcyxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM TMPEAJIOKEHUS OTHOCUTENBHO BBITIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMCHUA NPEACTABIIATE MOJTYYCHHBIC PE3YJIBTAThI II03HaBaTEIbHOU ACATCIIBHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JelaTh MPE3CHTAIUI0 PE3yabTaTOB BBITIOTHEHUS XUMHYECKOTO
JKCTIEpUMEHTa (J7a00paTOPHOTO OMBITA, JAaOOpPaTOPHON pPAaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMCHU yqe6Hor0 COTpyaAHHUYECCTBa CO CBCPCTHUKAMU B COBMECTHOM MO3HABATEIbHON M
HCCJIeIOBATEIbCKON EeITEIbHOCTU Ipu peIICHHUU BO3HUKAIOMIUX HpO6J’I€M Ha OCHOBC yqéTa



Oo0IIMX MHTEPECOB U COTJIACOBAHMS TO3UIMH (0OCYXIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JIEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[CHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

YMEHHE CaMOCTOSTEIBHO ONPEACIATh LEIU ACATCIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBAaTh M IpPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOKO JICSTEIBLHOCTh, BBHIOMPATh
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M [O3HABAaTEIbHBIX  3aad,
CaMOCTOSITENIbHO COCTaBJISATh MM KOPPEKTUPOBATh IMPEJIOKEHHBIH aITOPUTM JCHCTBUI MpH
BBINIOJITHCHUH 3aJlaHMi C y4ETOM IOJYYCHUS HOBBIX 3HAHUH 00 W3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUSIX, OLCHUBATh COOTBETCTBHE IOJIyYCHHOTO Pe3yJibTaTa 3asBJICHHON eI,
YMEHHE UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, TIPe/IjlaraéMbIe B YCIOBUH 3aJIaHUH.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB [0 OCBOEHHUIO O0053aTEIbHOrO COACpKAHMUS,
YCTAHOBJICHHOTO JaHHOW (enepanbHOW pabodell MporpamMMoi, BBIIENSAIOT: OCBOCHHBIC
oOy4JaroIMMUCS Hay4YHble 3HAHUS, YMEHHs U CHOCOObI JeHCTBUH, crenuduueckue s
npeaAMETHOM 00sacTh «XHUMUS», BUIBI JIEATEIBHOCTH MO TOJYYCHHIO HOBOTO 3HAHUs, €ro
UHTEPIIPETAUU, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLIUAX.

K koHiy oOydeHus B 8 kjacce npeiMeTHbIe pe3ysbTaThl Ha 0Aa30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSTHUN: aTOM, MOJIEKYJIa, XUMUUYECKUI 3JIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEILIECTBO, CMECh (OAHOPOJAHAS U HEOAHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTEJIbHAsI aTOMHAas M MOJIEKYJSpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAs
Macca, MaccoBas J0Js XUMHUYECKOTO 3JIEMEHTAa B COEIMHEHHM, MOJSIPHBIH OO0BEM, OKCHUJ,
KHUCJIOTAa, OCHOBaHHUE, COJb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKUCJICHMS, XUMHUYECcKas
peakuus, KilacCU(pUKAIMg pPEeaKLUui: peakiMM COEAMHEHUs, PEaKLUU Pa3IoXKEeHUs, peaKI|H
3aMelleHus], peakui 0OMEHa, 9K30- U SHAOTEPMUUYECKUE PeaKLi, TeII0BOM 3(h(eKT peakiuu,
PO aToMa, JEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTallb, paJuyc aToMa, XMMUYECKas CBS3b,
NoJIsipHasl U HEMOJsipHas KOBaJEHTHas CBS3b, MOHHAs CBS3b, MOH, KaTUOH, aHUOH, PacTBOD,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpaI|sl) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHATUN U IPUMEHATH 3TH NIOHATHUSA IIPU
OINMCAHUU BEIIECTB U UX MPEBPALLEHUII;

UCIMOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIi COCTaBJIEHUS (OpPMyN BEIIECTB M YpaBHEHH
XUMUYECKHUX PEAKLNN;

OIpeNieNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTENEHb OKUCIIECHUS
AIIEMEHTOB B OWMHAPHBIX COEAMHEHMSX, MPUHAJIEKHOCTh BEIIECTB K OMPENEIEHHOMY Kiaccy
COEMHEHUH 1o popMysaM, BUI XMMUYECKON CBSI3U (KOBAJCHTHAS M MOHHAs) B HEOPraHMUECKUX
COETMHEHUSIX;

packpbiBaTh cMbIci [lepuonnyeckoro 3akona J[. V1. MenzaeneeBa: 1eMOHCTpUPOBATh TIOHUMAHHE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKHUX DJJIEMEHTOB OT UX TMOJOXKEHHUS B
[Teproanueckoii cucTeMe, 3aKOHOB COXPAHEHUSI MAacChl BELIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YU€HHMsI, 3aKOHa ABOTajpo;

ONHKCBHIBATh M XapakTepu3oBaTh TabauuHyto ¢opmy [leproandeckoil CUCTEMbl XMMUYECKHUX
AIIEMEHTOB: Pa3InyaTh MOHATUS «TJlaBHas nmoarpymmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-



rpymma)», Majible U OOJBIIHNE MEPHOIbI, COOTHOCUTH 0003HAYCHHSI, KOTOPhIE UMEIOTCS B Ta0JIHIIe
«lepnognueckas cucrema xumuyeckux osnemeHToB [J[. WM. MenpeneeBa» ¢ 4HMCIOBBIMU
XapaKTePUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsij sijpa, oodiee
YHCIIO 3JIEKTPOHOB M PACHPEICIICHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UITUPOBATh XMMHUYECKUE DJIEMEHTHI, HCOPTaHUYECKHE BEIEeCTBA, XUMHUECKUE PEAKIIUU
(10 4KcCIy U COCTaBY YYacTBYIOIIUX B PEAKIMU BEIIECTB, IO TEIIOBOMY 3h(DEKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEP)KJAsi  ONHMCAHME [PUMEpPaMU  MOJEKYJSIPHBIX  YPaBHEHUH  COOTBETCTBYIOIIMX
XAMHYECKUX PEAKIUM;

MIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCHUMOCTM OT HX KayeCTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH IIPOTEKAHMS XUMHUECKUX MPEBPAIICHUHN B PA3TUUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYHO MacChl BEIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEeHTa 10 (opMyse COCITMHEHHs, MAcCOBYIO JOJIO BEIIECTBAa B pacTBOpE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU PEaKIIVH;

MPUMEHSATH OCHOBHBIC OTEPALIMH MBICIUTEIIBHON JESITEIIbHOCTU — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
0000111eHIe, CUCTEeMAaTH3allNI0, KIAaCCU(PUKAIUIO, BBISIBICHHE MPUYUHHO-CIEICTBEHHBIX CBS3el
— JUIsl U3YYEHUsI CBOMCTB BEIIECTB M XHUMHUYECKUX PEAKIUN, €CTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUS — HaONIOJIeHWEe, UW3MEpEeHUe, MOJICIUPOBAaHUE, JKCHEPUMEHT (pealbHbIi U
MBICIICHHBIIA);

CJIeIOBaTh MpaBUJIaM IOJIb30BAHUS XUMUYECKONU MOCYAON U 1a00opaTOpHBIM 000PYIOBaHHUEM, a
TaK)Ke IpaBujIaM OOpallleHus C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIUSMH IO BBITOJHEHHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOUPAHHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposila M KHCIOpOJa), HNPUTOTOBICHUIO PAcTBOPOB C ONpPENEIEHHONM MAacCOBOM Jao0jei
pPacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh W NPOBOAUTH XHMHYECKHUE HKCIEPUMEHTHI [0
pacIrio3HaBaHUIO PACTBOPOB IEJIOYEH W KHUCIOT C TOMOIIBI0O HWHIAUKATOPOB (JIaKMYyC,
dbenondranenn, METHIOPAaHK U IPYTHE).

K koHiy oOydeHus B9 kJjacce npeiMeTHbIE pe3ylbTaThl Ha 0Aa30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUN:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX MOHATUNA: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO,  CIOKHOE  BEUIECTBO,  BAJIEHTHOCTb,
AIIEKTPOOTPUILIATEILHOCTh, CTENEHb OKHUCIIEHUS, XWMHUYECKas peaklMs, XUMHYecKas CBS3b,
TETIOBON P PEKT peakiu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, IIAEKTPOIUTHI, HEINEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] JAMCCOLMAINS, PEAaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTHUMblE pPEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaKkuy, OKHCIHUTENIb, BOCCTAHOBUTENb, OKHUCICHWE U BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTb, XUMUYECKas CB3b (KOBAJIEHTHAsl, MOHHAsI, METAJUIMUECKast), KpUCTaLInyecKas
peIETKa, KOppO3Us METAJIOB, CIUIABBI, CKOPOCTb XUMHYECKOW PEaKIHUH, MPENEIbHO
nonycrumas koHuentpanus I1/1K Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHATUN U IPUMEHATH 3TH NIOHATHUS IIPU
OINMCAHNU BEIECTB U UX MPEBPALLEHUII;

UCMOJIb30BaTh XUMHUECKYIO CHUMBOJHMKY JJISi COCTaBJIEHUS (OPMYJ BEIIECTB M ypaBHEHUH
XUMUYECKHUX PEaKLN;

ONpEACIATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMHYECKMX D3JIEMEHTOB B COEIMHEHUSAX
pPa3IMYHOrO COCTaBa, MPHUHAIJIEKHOCTh BEUIECTB K OINPEACIEHHOMY KIIACCy COEIMHEHHMM IO
dopmynaM, BUJ XMMUYECKON CBA3M (KOBaJECHTHAs, HOHHAs, METANINYECKasi) B HEOPTraHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOM (opmyie, XapakTep cpelbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COEAVNHEHUMN, TUIl KPUCTAININYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpsiBaTh cmbicia Ilepuogmueckoro 3akona JI. WM. MenzaeneeBa W JE€MOHCTPUPOBATH €r0
[OHMMAaHME: OIUCBHIBaTh M XapaKTepu3oBaTh TabiuuHytro (opmy Ilepuoanueckoit cuctembl
XUMHUYECKHMX 3JIEMEHTOB: pa3iinyaTh MOHATUS «TJlaBHas moArpymnmna (A-rpymnmna)» u «mnoOouHas



noarpynna (b-rpymma)», Manbsie W OONBIINE TEPUOMABI, COOTHOCUTh O0O3HAYCHHsS, KOTOPBIC
UMEIOTCS B TEPHOAMYECKON TaONHIE, C YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sAapa, oOlee YUCiIo JIEKTPOHOB M PaCIpeesieHHe UX
T0 AJIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHHU CBOWMCTB DJIEMEHTOB
U UX COCIUHEHHH B MpEJeIax MajiblX MEPUOJIOB U TIIABHBIX IMOJTPYIIT ¢ YIETOM CTPOCHUS UX
aTOMOB;

KJIACCHU(UITUPOBATh XMMHUYECKUE AJIEMEHTHI, HCOPTaHUYECKHE BEIEeCTBA, XUMHUECKUE PEAKIIUU
(M0 4YMCIy W COCTaBy Y4YacTBYIONIMX B PEAKIUU BEIICCTB, IO TEIUIOBOMY J(PQEKTy, Mo
M3MEHEHUIO CTENICHEH OKUCIICHHSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOINME M CHENU(UICCKHE XUMHYECKHUE CBOMCTBA MPOCTHIX U
CJIOXHBIX BEIECTB, MOATBEPXK/Iasi OMMCAHUE IPUMEPAMH MOJICKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIINX XHMUYCCKUX PEAKITHIA;

COCTaBIISITh YPABHEHUS AJICKTPOTUTUYECKON TUCCOIMAIINY KUCIIOT, IIEJIOYeH U COJICH, TIOJTHBIC U
COKpAIlIEHHBIC YPAaBHEHHS PEaKIMii HMOHHOTO OOMEHa, YPaBHEHUS PEaKIMU, MOITBEPKIAIOIIHX
CYIIIECTBOBAHKE TEHETHUECKOH CBSI3U MEX]y BEIIECTBAMU PA3INIHBIX KIACCOB;

PaCKpBIBATh CYINTHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHI TOCPEJICTBOM COCTABIICHHS
AIIEKTPOHHOTO OaaHca 3TUX PEaKIINi;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX CTPOCHHS, BO3MOYKHOCTH TPOTEKAHUS
XUMHUYECKHUX TPEBPAIICHUN B PA3IMUHBIX YCIOBHUSX;

BBIYUCIISITh OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYEO MAacChl BEIIECTB, MAaCCOBYIO JOJIIO
XUMHYECKOTO 3JIeMEeHTa 10 (opMyse COCITMHEHHs, MAcCOBYIO JOJIO BEIIECTBAa B PacTBOpE,
MPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOH PEAKIINH;

COOIIIO/IaTh TPaBWIIA TMOJIB30BAHMS XUMHUECKOW MOCYAO0H M J1a00opaToOpHBIM 000pyIOBaHHEM, a
TaKXe MpaBuiia OOPAIICHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH I10 BBIITOJHCHHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB 1O TOJYYCHHUIO U COOMPAHHWIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yriIeKucioro rasa);

MPOBOANTH PEAKIMH, TOJATBEPKIAIONINEC KAYSCTBEHHBIH COCTaB Pa3IMYHBIX  BEIICCTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpOMHUI-, HOAMI-, KapOoHar-, docdar-, cuimkar-,
cynbhar-, TUAPOKCHUI-HOHBI, KATHOHBI aMMOHHSI W HMOHBI HW3YYCHHBIX  METaJUIOB,
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPIraHUYECKHUX BEILECTB;

MIPUMEHSTh OCHOBHBIC OTIEPAIIUU MBICIIUTEIBHON JEATEIbHOCTH — aHAJIW3 U CHHTE3, CPABHCHHE,
000011eHIe, CHUCTEeMAaTU3aIMIO, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — NI M3y4eHUs
CBOWMCTB BENICCTB W XHUMHUYECKUX PEAKIMA, €CTeCTBEHHO-HAYYHBIE METOJBI ITO3HAHUS —
HaOII0/IeHUe, U3MEpPEHNE, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHMUE

8 KUIACC
Her || HaumenoBanue pasnienoB u KonnuecTBo yacon ‘ OnekTpoHHbIe (IU(PPOBLIE)
/ TEM IPOTPaMMBI Beero || Kontporms || [Ipaktiueckue o0pa3oBaTenbHbIC PECYPCHI
HBbIE paboThI
paboThl
|Pa3z1e.11 1. [lepBoHayaibHbIE XMMUYECKHUE TOHATHUS
1.1 |[Xumus — BaxkHasi 00J1aCTh 5 2 bubmuorexa [JOK
€CTECTBO3HAHHUS U https://m.edsoo.ru/7f41837
IIPAKTUYECKON C
NESTEIbHOCTH YEJIOBEKa
1.2 |[BewmecTBa u XUMHYECKUE 15 1 bu6mmoreka [JOK
peaKiuu https://m.edsoo.ru/7f41837
C
|I/ITOro 0 pazaeny H 20 H

|Pa311e.11 2. Baxkneiimme npeacTaBuTe M HEOPraHMYEeCKUX BeleCTB

2.1 | Bo3nyx. Kucnopoa. 6 bubmmorexa [IOK
[TousTue 00 okcumax https://m.edsoo.ru/7f41837
C
2.2 |Bomopon.Ilonsitue o 8 1 bubnuorexa [JOK
KHMCIIOTaX M COJISIX https://m.edsoo.ru/7f41837
C
2.3 |Boma. PactBopsr. [TonsiTie 5 1 1 bubnnorexa [JOK
00 OCHOBaHUAX https://m.edsoo.ru/7f41837
c
2.4 ||OcHOBHBIE KJIaCChI 11 1 1 bu6mmoreka [JOK
HEOPraHUYECKUX https://m.edsoo0.ru/7f41837
CO€IUHEHUI C
Hroro no paszneny H 30 H

Paznea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckas cucrema xummuieckux daemenTos /1. U.
Menpeneesa. CTpoeHue aToMOB. XUMH4YecKas CBA3b. OKHCINTE/IbLHO-BOCCTAHOBUTEIbHBIE

peakuuu

3.1 |[lepuoanyeckwii 3aKOH U 7 bubnnorexa [JOK
[Tepuoandeckas cuctema https://m.edsoo.ru/7f41837
XUMHUYECKHUX 2JIEMEHTOB []. C
N. MengeneeBa. CTpoeHue
aToMa

3.2 || Xumuueckas CBS3b. 8 1 but6mmorekxa [IOK
OKuCTUTENBHO- https://m.edso0.ru/7f41837
BOCCTAaHOBHUTEIIbHBIC c
peaxiuu
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Her|| HaumenoBanue pa3nenos u KonuuectBo yacos DnexTpoHHBIE (ITUPPOBLIC)
/ TEM MPOTPaMMBI Beero || Kontpors || TIpaktuueckue 00pazoBaTebHbBIE PECYPCHI
HBIE paboThl
paboThI

Htoro no pazneny 15 bubmmoreka [IOK
https://m.edso0.ru/7f41837
C

PeszepBHOE Bpems 3 bubmuorexka [JOK
https://m.edsoo0.ru/7f41837
C

OBILIEE KOJIMYECTBO 68 4 5

YACOB I10 [IPOTPAMME
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9 KVIACC

Her|| HaumeHnoBanue pa3aenoB U TeM ‘ KonuuectBo vacos DnekTpoHHbIe (TUPPOBLIC)
/ IpOrpaMMBI Bcero |[Konrponbnbre]| TIpakTiueckue o0pasoBarelbHBIE PECYPCHI
paboThI paboThI
Pa3nes 1. BemecTBo U XuMH4YecKkne peakiun |
1.1 |[[ToBTOpeHue u yrayoneHue 5 1 bubmmoreka LIOK
3HAaHUIl OCHOBHBIX pa3zesioB https://m.edsoo.ru/7f41a63
Kypca 8 Kiacca 6
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH 4 bubmuorexa [JOK
XHUMHUYECKHX PEaKIni https://m.edsoo.ru/7f41a63
6
1.3 ||DmekTponuTHYEcKas 8 1 1 bubimoreka [JOK
arcconuanus. XuMUIEeCKUe https://m.edsoo.ru/7f41a63
pEaKIui B PaCTBOpax 6
|I/ITor0 0 pazjeny H 17 H ’
|Pa3z1e.11 2. HemeTa/uibl M MX COeIMHEHHS ’
2.1 ||OOmas xapakTepucTUKa 4 1 bubmmoreka LIOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/7f41a63
VIIA-rpynmsl. ["amorenst 6
2.2 ||OOmas XxapaKkTepUCTHKA 6 bubmmoreka LIOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/7f41a63
VIA-rpymmet. Cepa u eé 6
COCTMHEHUS
2.3 ||O0mIas XxapaKkTepUCTUKa 7 1 bubmmoreka LIOK
XUMHUYECKHX 3JIEMEHTOB V A- https://m.edsoo.ru/7f41a63
rpymnsl. A30t, pochop u ux 6
COCIMHEHUS
2.4 ||O0Omas XxapaKTepUCTHKA 8 1 2 bub6nmoreka [JOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/7f41a63
[VA-rpynnel. Yraepon u 6
KPEMHHU U UX COCTUHCHUS
|I/ITor0 0 pasaeny H 25 H |
|Pa311e.11 3. MeTaijibl 4 MX COeIUHEHUS |
3.1 ||O6mue cBOMCTBa METAIIIOB 4 bubanoreka [JOK
https://m.edsoo.ru/7f41a63
6
3.2 || Baxkueiiime MeTalIbl U UX 16 1 2 bubmuorexa [JOK
COEIMHEHUS https://m.edsoo.ru/7f41a63
6
|I/IToro 10 paszeny H 20 H ’

|Pa311eJ1 4. XuMus ¥ OKPYXA0IIAS cpeaa

4.1

BemectBa n marepuassl B
YKU3HU Y€JI0BEKa

3

but6mmoreka [IOK
https://m.edsoo.ru/7f41a63

6
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Her|| HaumenoBanwue pa3nenoB u Tem
/ POTPaMMBbI

KomanyectBo yacos

DnekTpoHHbIe (TUPPOBLIC)

Beero |[Kontponsmsre|| Ipaxruueckue || ©0Pa3oBaTEIbHEIC pecypesl
paboThI paboThsI

Uroro no pasneny “ H

PesepBHOE Bpemst 3 bubimoreka [JOK
https://m.edsoo.ru/7f41a63
6

OBIIEE KOJIMYECTBO 68 4 7

YACOB I10 [TIPOTPAMME
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