MyHHUUMNATEHOE aBTOHOMHOE 06111606 pa3oBaTebHOe yUpexKaeHue
TOPOJICKOTO OKpyra 3apeyHbli
«Cpennsia obmieo6pasoBarenpHas mkosa Ne3y

PACCMOTPEHO VTBEPXK/EHO BEPYICAEHO

Ha 3acenanuu [1IMO MEeArori9eckuM COBETOM npjf;icath AMpeKTOpa

[Tpotokon Nel MAOQY I'O 3apeunsiii «COL Ne3» N A‘QV‘:FQ_gépe\;fﬁvér\ﬁ;«COI_LI Ne3y»
ot 30 aBrycra 2023 r. ITpotokon Nel ¢

ot 31 asrycra 2023 r.

Pabouas npoepamma
10 y4eOHOMY ITpeIMeTy

«XHUMHUA

st 8-9 kimacca

CocraBurenu:;

Hopoxoea Hamanvs Anexceesna,
YUHUTEIh XHUMHUH NIEPBOU
KBaJIM(DUKALMOHHON KaTErOpUH

2023 r.



COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XuMHM B )KU3HU YEJIOBEKA. XUMUS B cucTeMe HayK. Teina u BemecrBa. uznueckue
CBOMCTBA BEIIECTB. Arperarnoe coCTOsIHUE BelecTB. [loHsaTHE 0 MeTOaX MO3HAHUS B XUMUU. YHCThIE BElIECTBA
u cMecu. CriocoObl pa3ieieHus: CMeceil.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 371eMEHThl. CUMBOJIBI XUMUYECKUX 31€MEHTOB. [IpocThie U cloXHbIE
BeLIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuyeckas ¢opMmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BeuiecTB. OTHOCUTENbHASI aTOMHasA Macca. OTHOCUTENbHAs MOJIEKYJIIpHas Macca. MaccoBasi 10J1s1 XUMUYECKOTO
3JIEMEHTA B COCIMHEHUH.

KommuecTso Bewmectsa. Moub. MossipHast Macca. B3auMOCBs3b KOJIMYECTBA, MACChl M YHCIIA CTPYKTYPHBIX
eauHull BeniectBa. Pacu€Tsl mo GpopmynaM XUMHUYECKHX COETMHEHUM.

duznueckrue U XUMUYECKUE SIBJIICHUS. XUMUYECKasi peakiust U e€ MpU3HaKU. 3aKOH COXPAHEHHS! MacCChI
BellecTB. XuMHuUeckue ypaBHeHus. Kraccudukamuss XUMHUYECKUX pPEaKIHUi (COSAMHEHUs, PAa3IOoKEeHHUS,
3aMelIeHus, OOMeHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYyI0M, MmpaBwiiaMu paboThl B jaboparopuu U mpuéMaMu oOpalleHus c
nabopaTopHbIM 000pYyAOBaHUEM, WM3YYEHHE M OINHCaHue (PU3MUECKUX CBOICTB 00Opa3lOB HEOPraHUYECKUX
BEIIECTB, HaOMOIeHNe PU3NUecKuX (TUTaBJICHHE BOCKA, TassHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUIICHUE U
KOHJICHCAIIUS BOJIbI) U XUMUYECKHUX (TOpEHUE CBEUH, MPOKAINBAHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mella
C KUCIJIOTOM) sIBJICHUI, HaOJI0IEHUE U ONMCAaHNE NPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peaklui (pasyiockeHue
caxapa, B3aUMOJEHMCTBHE CEpHOM KHUCIOTHI C XJOpuaoM Oapus, pasznoxkenue ruapokcuaa meau (II) mpu
HarpeBaHWH, B3aUMOJCHCTBHE XkKee3a ¢ pacTBopoM coiu meau (II), u3ydenune crmocoOoB pas3eieHusl CMECEH: ¢
MOMOIIBI0 MarHuTa, (pUIbTpOBaHWE, BbINAPUBAHME, NUCTUIUIALMUSA, XpoMaTorpadus, MPOBEICHHE OYHUCTKU
MOBAPEHHOH COJIM, HAOJIOACHUWE M OMHMCAaHHE PE3YyJIbTaTOB IMPOBEACHUS OIBITA, WIUTIOCTPUPYIOMIETO 3aKOH
COXPAaHEHHUS MACChl, CO3/IaHHUE MOJIeTIe MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BasHeiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmecw razos. CocraB Bo3ayxa. Kuciopon — aneMeHT M mpoctoe BemectBo. Haxoxknenue
KHMCIIOpOJla B IpHUpojJie, (PU3NYECKHe M XUMHYECKHE CBOMcTBa (peakuuu ropenusi). Oxcunbl. [Ipumenenue
kuciopoaa. CrocoObl MOTydeHUs: KUCIOPoa B 1JaOOpaTOPUH U MPOMBIIUIEHHOCTH. KpyroBopoT kucioposa B
npupose. O30H — alIoTponHas MoAU(UKAIIMS KUCIOPOAA.

TennoBoil 3¢ ekt XUMHUUECKOM peakuuu, TePMOXMMUYECKHE YPAaBHEHUS, 9K30- U SHAOTEPMHUECKUE
peakuuu. TorauBo: yrojab M MeTaH. 3arps3HEHHE BO3/yXa, YCUJIEHHE NMapHUKOBOro 3¢ddexra, paspyuieHue
030HOBOI0 CJIOSI.

Bogopon — anemeHT u npocrtoe BeniecTBo. Haxoxaenne Boopoaa B npupoje, Gu3nieckre 1 XuMUIeCKHUe
CBOWCTBa, IPUMEHEHHE, CIIOCO0BbI MomydeHus. KuciaoTsl u conu.

MounsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM.

dusnyeckue cBoicTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HacklllleHHBIE M HEHACBHILIEHHBIE
pacTBopbl. PacTBOpHMOCTS BemiecTs B Bojie. MaccoBast 4015 BEIIECTBA B paCTBOPE. XMMHUUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Posb pacTBOpOB B NMPUPOJE U B JKU3HM 4esloBeKa. KpyroBopoT BoJbI B IpHUpOJE. 3arps3HEHHE
NpUPOAHBIX BoA. OXpaHa U 0YHCTKA MPUPOIHBIX BOJI.

Knaccugukanus Heopranndyeckux coenuHeHunid. Okcuzpl. Kiaccudukamnms okcHIOB: cojieo0Opasyromue
(ocHOBHBIE, KHUCJIOTHBIE, aMm(oTepHble) W HecojeoOpazywomue. Homenkmarypa oxcumoB. dusmdeckue u
XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydyeHne okcuaos.

OcnoBanus. Knaccudukaruss ocHoBaHWM: MENOYM W HEPACTBOPUMBIE OCHOBaHMs. HomeHkmiaTypa
OCHOBaHMU. PU3HUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne ocHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciot. @u3ndeckue 1 XMMHUECKHe CBOMCTBA KUCIIOT.
Pan akruBHocTr MetaiuioB H. H. bekerosa. [Tonyyenue kucmuor.

Comu. Homenkunarypa coneil. @uznueckue u XxuMudeckue cBoricta coseil. [lonyuenue comneit.

I'enernueckas CBA3b MEXAY KJacCaMH HEOPraHMYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumMeHm:

KayeCTBEHHOE OIpEJIeICHNE COJIePKAHUs KUCIOPOAa B BO3IyXe, MOJIyueHHe, coOMpaHue, pacrio3HaBaHUe
U U3y4YCHHE CBOMCTB KHCJIOpOJa, HAONIOJIEHHWE B3aUMOJCHCTBUS BELIECTB C KHCIOPOJAOM U YCIOBUS



BO3HUKHOBEHHsI M TIPEKpaIIeHHs] TOpeHus (Mokapa), 03HaKOMJICHHE C oOpa3llaMH OKCHIOB M OIHCAaHUE WX
CBOWCTB, TIOJTyueHUE, COOUpaHue, Paclio3HaBaHUE M W3YYCHHE CBOWCTB BOAOpOJa (TOPEHHE), B3aUMO/ICHCTBUE
Bosopoaa ¢ okcuaoM mea (I1) (Bo3aMOKHO HCTIOIB30BaHKE BUIEOMATEPHAIIOB), HAOII0IEHHE 00Pa3II0B BEIICCTB
KOJMYECTBOM | MOJIb, MCClIeIOBaHNE OCOOEHHOCTEW PACTBOPEHUS BEIIECTB C Pa3IMYHON pPacTBOPUMOCTHIO,
MPUTOTOBJIEHNE PACTBOPOB C ONMPEICIEHHON MacCOBOM 10JIei paCTBOPEHHOTO BEIIECTBA, B3aUMO/ICHICTBUE BOIbI
¢ MeTaJIaMH (HaTpUeM U KayiblieM) (BO3MOKHO MCIOJB30BaHNE BHIEOMATEPUAIIOB), UCCIIEAOBAHUE 00PA3IIOB
HEOPraHUYECKHX BEIIECTB Pa3JIMUHBIX KJIACCOB, HAOJIOJICHHE U3MEHEHUS OKPACKH WHIMKATOPOB B PAacTBOpax
KHMCIIOT U ILEeN0Yel, n3ydyeHue B3aumozeicteust okcuaa Meau (II) ¢ pactBopom cepHOM KUCIOTBI, KUCIOT C
METaJJIaMH, PEaKLMi HEeUTpaau3aluu, MoJy4eHUe HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHUE OJTHOIO MeTajlia
IpYrUM U3 pacTBOpa COJIM, pEHIeHUE OHKCIIEPUMEHTAJIbHBIX 3a7ady 1o TeMe «BaxHeiiue Kiaccol
HEOPraHWYECKUX COCAMHEHUI.

Iepuoanuecknii 3axkon u Ilepuoguyeckasi cucrema xumMmuueckux djiemenToB JI. U. MenaeseeBa.
Crtpoenue atoMoB. XUMHYeCKasl CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[TepBbie MOMBITKU KJIACCU(UKAIIMA XUMUYECKUX AJIEMEHTOB. [IOHSITHE O TpyMIax CXOJIHBIX AJIEMEHTOB
(IemoYHbIe W IEJIOYHO3EMENIbHBIC METaJUIbl, TaJIOTCHbI, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT
amM(pOTepHBIC OKCUJIBI ¥ TUAPOKCHUJIBI.

[lepuonuueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux »dieMmeHToB [[. M. Menneneena.
Kopotkomnepuonnass u umHHONEpHOoAHAs (opmbl [leproandeckoil cHCTeMbl XMMHUYECKHX JJIEMEHTOB [l
N. Menneneesa. [lepuonb! u rpynmnbsl. PU3n4ecKuil CMbICH MOPSIKOBOrO HOMEPA, HOMEPOB IEpUoAa U IPYIIIbI
3JIEMCHTA.

Crpoenue atomoB. CocTtaB aToMHBIX syiep. M3oTombl. DnekTpoHbl. CTpoeHHE AJIEKTPOHHBIX 000JI0YEK
aToMOB nepBbIX 20 xumuueckux snemeHToB Ilepuoanueckoit cucremsl . M. MenaeneeBa. XapakrepucTuka
XAMHUYECKOI0 3JIEMEHTA 0 €ro noJjioxkeHuto B [lepuoanueckoi cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHMMHYECKHUX OJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U IIEpUOAAM.

3nauenue [leproanyeckoro 3akoHa u [lepuoanueckoid CUCTEMbl XUMHUYECKUX AJIEMEHTOB JJIsi Pa3BUTHUS
Hayku u nipaktuku. J[. . MenneneeB — yu€Hblid U IpaKJaHUH.

Xumuueckasi cBs3b. KoBasieHTHast (MOJspHAss W HEMOJISIPHAS) CBSI3b. JIEKTPOOTPHUIATEIIBHOCTD
XHUMHYECKHX 3J1eMeHTOB. MloHHas CBS3E.

Crenenp okucieHus. OKHCIUTETbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKHUCIEHUS U
BoccTaHOBJICHHS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuil Ixcnepumenm:

M3y4eHHe 00pa3IoB BEIIECTB METAIIJIOB M HEMETAIIJIOB, B3aUMO/ICHCTBHE THAPOKCH/IA IIMHKA C PACTBOPAMHU
KHUCJIOT W MIEJNOYeH, IPOBEJIEHUE OMBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTETHEHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHUs, COSTUHEHUS).

Meoswcnpeomemmnwie ceasu

Peanuzamust MexXnpenIMETHBIX CBSI3éM NMpPU U3YYEHHMM XHUMHHM B &8 KJAacCe€ OCYHIECTBISETCS uepe3
WCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK W TOHSATHH, SBISIONIMXCA CUCTEMHBIMU JIJIsI
OTJIETIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIE TOHSTHS: HAY4YHBIM (DaKT, TUIIOTE3a, TEOpHs, 3aKOH, aHAJIW3, CHHTE3,
KiaccupuKaus, NIepUuoAUYHOCTb, HAOIIOIEHIE, SKCIIEPUMEHT, MOJISTUPOBAaHUE, U3MEPEHUE, MOJIEIb, SIBJICHHE.

®dusnka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHWJ, H30TOMNBI, PATUOAKTUBHOCTD,
MOJIEKYIIa, NMEKTPUUECKHI 3apsil, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, a3, GU3NIECKUE
BEJIMYUHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorus: porocunres, qpixanue, ouochepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpabl, TOPHbIE TOPOJIbI, MOJIE3HBIE MCKOMAeMble, TOIJIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 Xummnueckasi peakuus

[lepuonnueckuii 3axoH. Ilepuoauueckas cucrema xumudeckux snemeHToB . M. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHECHHHM CBOWCTB XMMHYECKHX DSJIEMEHTOB TEPBBIX TPEX IMEPHUONOB, Kajus,
KaJIbLUs U UX COEUHEHHUI B COOTBETCTBUU C MOJIOKEHUEM JIEMEHTOB B [leprnoanueckoi cuctemMe u CTpOCHUEM
HX aTOMOB.



CtpoeHue BelecTBa: BUAbl XUMUYECKON CBSA3U. THUIBI KPUCTAIUNIMYECKUX PEMIETOK, 3aBUCUMOCTDh CBOMCTB
BEILECTBA OT TUIA KPUCTAJUNINYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccupukanus M HOMEHKIATypa HEOPraHMYECKMX BEIECTB. XHMMHMYECKHE CBONCTBA BEIIECTB,
OTHOCSIIIIMXCSL K PA3JIMYHBIM KJIacCaM HEOPraHWYEeCKUX COEIUHEHMI, F€HETUYeCKas CBsI3b HEOPTaHWYECKUX
BEIIECTB.

Knaccuukanus XUMUYECKUX peakiuil 1o pa3iIuuHbIM MIPH3HAaKaM (IO YUCIY U COCTAaBY YYaCTBYIOIIUX B
PEaKIMK BEIECTB, 110 TEIUIOBOMY YPQEKTY, 10 U3MEHEHUIO CTENIEHEH OKUCIIEHUS! XMMUUYECKUX 3JIEMEHTOB, 110
00paTUMOCTH, TI0 YYaCTHIO KaTaau3aTopa). DK30- U SHAOTEPMHUECKUE PEAKIINU, TEPMOXUMHUYECKUE YPaBHEHHUS.

Ilonatue o cxopoctu xumuuyeckod peakuuu. IloHsTHE 00 00paTUMBIX M HEOOPATUMBIX XUMHUYECKUX
peakuusix. IloHATHE 0 TOMOTE€HHBIX U reTepOreHHbIX peakuusx. [lonstue o karanuze. [loHsTHE O XMMUYECKOM
paBHOBecHH. DAaKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMUUECKOM peakuy U MOJ0KEHUE XUMHUUECKOTO PAaBHOBECHSI.

OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIUH, dJICKTPOHHBIN 0aJaHC OKUCIUTEIbHO-BOCCTAHOBUTEIHHOMN
peakuuu. CocTaBlieHUE ypaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKLUI C MCIIOJb30BAaHUEM METOJa
AJIEKTPOHHOTO OasiaHca.

Teopust »7eKTPONUTHYECKON JuCcOMAlMU. ODJEKTPOIUTHI U HEIEKTPOJUThl. KaTHOHBI, aHHOHBI.
MexaHu3M JAucCOLMalMd BELIECTB C PA3IMYHBIMU BHJAMU XMUMHMUYECKOH CBs3H. CTENeHb IUCCOLUALUU.
CunbHble U criabble IEKTPOIUTHI.

Peakium monHoro ooMeHa. YCIOBHS MPOTEKAHUsI PEAKIUi MOHHOTO OOMEHA, TOJHBIE M COKpaIlEHHbIE
UOHHBbIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT, OCHOBAaHHMH M cojiell B cBeTe NpeJCTaBIeHUNH 00
ANEKTpoIUTHYECKON qucconmanuu. KauecTBeHHbIe peakiiuu Ha HOHbL. [loHsATHE O rupoau3e comeil.

Xumuueckuii 3xcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMU KPUCTAIIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB H
HeMeTaJlIoB (rpadura U aamMasa), CJI0KHBIX BEILECTB (XJI0pua HaTpusl), UCCIIE0BAaHUE 3aBUCUMOCTH CKOPOCTH
XUMHAYECKON PeaKkIMy OT BO3ACUCTBUS PA3IMYHBIX (PAKTOPOB, UCCIECAOBAHUE AIICKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, IIpoliecca TUCCOLHUAMU KUCIIOT, 1ejoueil u coneil (BO3MOXKHO UCIOIb30BAHNE BUJEO MATEPUAIIOB),
MIPOBE/ICHUE OMBITOB, WLTIOCTPUPYIOMINX TPU3HAKK TPOTEKAHUS pEaKUWi HOHHOTO oOMeHa (oOpa3oBaHHE
ocajika, BbIJENIEHUE Ta3a, 00pa3oBaHUE BOJbI), OINBITOB, WUIIOCTPUPYIOLUIMX MPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIX peakluii (TOpeHne, peakiiuy pa3aoKeHus, COEAMHEHUs), PaCllO3HaBaHNE HEOPraHMUECKUX
BEIIECTB C MOMOIIbIO KAUYECTBEHHBIX PEaKIMil Ha MOHBI, peIlIEeHHE IKCIEPUMEHTAIbHbIX 3ajay.

HemeTayibl 1 MX coeJMHEeHUSA

OOm1ast XxapakTepucTuKa raioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe CTENIEHN OKUCIICHUS.
CrpoeHue 1 Qpu3nvecKre CBOMCTBA MPOCTHIX BEIIECTB — rajloreHoB. XMMHUUYECKHUE CBOMCTBA Ha MPUMeEpE XJiopa
(B3aMMOAEHCTBUE C MeTajllaMH, HEeMeTaJulaMu, IienodaMu). XiopoBogopo. ComsHas KUCIIOTa, XMMUYECKHUE
CBOMCTBA, NOJIy4EeHHE, IPUMEHEHHE. JleiicTBHE XJIOpa U XJIOPOBOJIOPOJA HA OPraHMU3M 4YelloBeKa. BakHeime
XJIOPU/IBI U UX HAXOXKACHHUE B IIPUPOJIE.

O6m1as xapakTepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpPHBIE CTENIEHU
okucneHus. CTtpoeHue M (PU3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA MU Cepbl. AJIIOTPOMHbIE
MoaM(UKAIMK KHUCIIOpOJa U cepbl. XUMUUecKkue cBoiicTBa cepbl. CepoBOAOpOJ, CTpoeHue, (pu3nueckue u
XMUMHYecKHe cBoicTBa. OKCH/IBI Cephl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (Pu3NYecKHe
U XMMHYECKHe CBOMCTBA (0011IMe KaK MPeCTaBUTENs Kacca KUCIOT U crienupuyeckue). XMuMUUECKHe peaKin,
JIeKallie B OCHOBE MPOMBIIUIEHHOTO CIIoco0a MoyydyeHust cepHOU KHCIOoThl. [IpuMeHeHne cepHOil KUCIOTHI.
Conu cepHOIl KHCIIOTHI, KaueCTBEHHasl peakuus Ha cyibdar-noH. HaxoxnaeHue cepbl U €€ coelMHEHUH B
npupoae. XHUMUYECKOE 3arpsA3HEHHE OKpYXKalolled cpeabl COEIMHEHUSMU cepbl (KHUCIOTHBIE JTOXKIU,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIOCOOBI €T0 TIPEIOTBPAIICHHUS.

OOm1ast xapakTepucTHKa 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTENIEHH
OKHCJIEHUS. A30T, paclpocTpaHeHHe B Impupojie, pu3nueckue U XxuMudeckue cBoiicrBa. KpyroBopor azora B
npupoje. AMMHUAK, ero (U3NYecKue U XUMUYECKHUEe CBOIMCTBA, MoslyueHue U npuMmeHneHre. Coaum aMMOHUS, UX
¢bu3znueckue U XMMHYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha HMOHBI aMMOHHUS. A30THas
KHCJIOTa, €€ mojydyeHue, Gu3ndeckue U XMMUYecKHe CBOMcTBa (00IIMe Kak MpeiCcTaBUTENs Kjacca KHCIOT U
cnenuduueckue). Mcrnonp3oBaHne HUTPATOB U COJIEH aMMOHHUSI B KaueCTBE MMHHEPAJIbHBIX YJOOpEHMH.
XHWMHYECKOE 3arps3HEHHE OKPYXKAloLIeW cpeAbl COEIMHEHUSAMHU a30Ta (KHCIOTHBIE AOXKAM, 3arpsi3HEHUE
BO3/1lyXa, MOYBbI U BOJ0EMOB). Dochop, amnorpornHeie Moaupukanuu gocdopa, GpuznuecKue U XUMUYECKUE
coiictBa. Okcun ¢ocopa (V) u gochopHast Kuciora, GuU3NUECKUe U XUMHUUYECKHUE CBOWCTBA, MOJTyYCHHE.
Hcnons3oBanue pocdaToB B KaueCcTBE MUHEPATbHBIX YA0OPEHUH.

Oomast xapakreprcTuka 31eMeHToB [V A-Tpymnnbel. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIE CTETIEHU
OKHCIIEHHS. YTIepo/l, alFIOTPOIHbIE MOJU(PUKALIMY, PACIPOCTPAHEHHE B IPUPOIE, GPU3NYECKHUE U XUMUYECKHE



cBoiicTtBa. Ancop6rusa. Kpyrosopot yriepoaa B mpupoae. OKcuabl yriaepoaa, uX GU3ndecKrue U XUMHYECKUE
CBOWCTBA, JICHCTBHE HA KUBBIC OPTaHU3MBI, MOJIyYCHUE U IPUMEHEHHE. DKOJIOTUYECKHE MPOOIEMbI, CBSI3aHHBIC
¢ okcuaom yriepona (IV), rumoresa 1100aNbHOTO MOTEIJICHUS KJIMMaTa, MapHUKOBBIA 3 dexT. YrompHas
KHCIIOTA 1 €€ COJH, X PU3NIECKUE U XUMUYECKHE CBOWCTBA, MOJIyYeHUE U TpuMeHeHue. KadecTBeHHas peakius
Ha kapOoHaT-uoHbl. Mcronb3oBanue kapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIIEHHOCTH U CEJTLCKOM XO035HCTBE.

[lepBonavasibHble TOHATUSA 00 OPraHMYECKUX BEIIECTBaX KaK O COCIMHEHHUSX yriepoja (MeTaH, 3TaH,
STHJIEH, alleTUJICH, STaHOJ, INIMIEPUH, YKCyCHas KHUcIoTa). [IpupoaHbie MCTOYHUKU YIIIE€BOAOPOAOB (yrodb,
MPUPOJIHBIN ra3, HeTh), MPOIYKTHI UX NepepadoTku (OEH3MH), UX POJb B OBITY M MpOMBIIUIeHHOCTH. [loHsTHE
0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: JKHUpaX, OesiKax, yrieBoJax — U UX POJIU B )KU3HHU YesloBeka. MarepuaibHoe
€MHCTBO OPraHUYECKUX U HEOPTAHUUECKUX COCTUHEHUH.

Kpemuuii, ero ¢pusndeckre 1 XuMHUUECKHE CBONCTBA, MOTy4YeHHe U puMeHenrne. CoelMHeHus: KpeMHUS B
npupoae. OOmue upencraBienus o0 okcunge kpemaus (IV) u kpemameBod kucnore. CHIMKATBI, HX
UCIIOJIb30BaHNE B OBITY, B MPOMBIIIJICHHOCTU. BakHellue cTpouTenbHble MaTepuaibl: KepaMHKa, CTEKIIO,
LEMEHT, OeToH, xene300eToH. IIpobieMbl 0€30macHOTO HCIOJB30BAHMS CTPOUTENBHBIX MAaTEpUaIoB B
MTOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4yeHHue 00pa3lioB HEOPTAaHUYECKUX BEILECTB, CBOMCTB COJITHON KHCIIOTHI, TPOBEICHHE KAaueCTBEHHBIX
peaknuii Ha XJIOPUI-HOHBI M HAOIIO/ICHUE MPU3HAKOB WX MPOTCKAHUS, OMBITHI, OTpaKaonme (U3NIecKue u
XMMHUYECKHE CBONCTBA TaJOTEHOB M HMX COEIWHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
03HAaKOMJICHHE C 00pa3IiaMu XJIOpUI0B (TAJIOT€HUIO0B), O3HAKOMJICHUE ¢ 00pa3liaMu cepbl U €€ COeTMHEHUSIMU
(BO3MOYKHO HCIIOJIB30BAHKME BHIEOMATEPUANIOB), HAOIIOACHHE Mpoliecca OOyriIMBaHUS caxapa MoJ| AelcTBUEM
KOHIICHTPUPOBAHHOW CEPHON KHCJIOTHI, M3y4YE€HHE XWMHUYECKHUX CBOWCTB pa30aBICHHON CEpHOW KHCIIOTHI,
MPOBEJICHUE Ka4YeCTBEHHON peakiuy Ha cyiIb(GaT-uOH U HAOI0ACHHE PU3HAKa €€ MPOTEKaHUsI, O3HAKOMJICHHE
¢ pusmyeckumu cBoicTBaMH a30Ta, (pochopa u X coeMHEHUH (BO3MOKHO HCIIOIH30BAHIE BUICOMATEPHUATIOB),
oOpa3iamu a30THBIX U (HOCPOPHBIX YAOOpEHUH, MoTydeHne, cOOupanne, pacrio3HaBaHUe U U3yYeHUE CBONCTB
aMMHaKa, MMPOBEJICHNE KAYeCTBCHHBIX PEaKIMii Ha MOH aMMOHHUS U (ochaT-uoH W M3ydyeHUE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEIbI0 (BO3MOKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), M3yYCHHE MOJEIeld KPUCTAUIMYECKUX pemeToK anmasza, rpadura, QymiepeHa,
O3HAKOMIJIEHHE C TMPOIIECCOM aJICcOpPOLMH PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM
MIPOTUBOra3a, MOJIydeHHue, COOMpaHue, PACcllO3HAaBaHUE U M3YyUYEHUE CBOMCTB YIJIEKHUCIIOrO ra3a, IpOBEJCHHE
KaueCTBEHHBIX peaKklnii Ha KapOOHAT U CHIIMKAT-UOHBI U U3y4eHHE MPU3HAKOB X MPOTEKAHUs, 03HAKOMJICHHE C
NPOAYKIHUEN CHJIMKATHOW MPOMBINIJIEHHOCTH, PEMIEHUE AKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «Baxueniine
HEMETAJUIbl U UX COCTUHEHUS.

MeTa/uibl M UX COeTMHEHUSI

OOmiass xapakTepUCTHKAa XUMHYECKHX OJJIEMEHTOB — METAJJIOB HAa OCHOBAaHUU UX TIOJOXKEHUS B
[Tepuoanueckoii cucteme xumuaeckux anemeHToB [. 1. Menneneena u crpoenust atroMmoB. CTpOEHHE METAIIOB.
Meramnnueckas CBsI3b M METaJUIMUECKash KPUCTAIIMYECKAsd PEIIETKA. DIEKTPOXUMHUECKUHN PsiJl HANPSKEHUN
MeTai1oB. PU3NUYECKUEe U XUMUYECKHE CBOMcTBa MeTauioB. OO0miue criocoOsl mosydyenus Metanios. [lonstue o
KOPpPO3UH METaJJIOB, OCHOBHBIE CIOCOOBI 3alIUThI UX OT Koppo3uu. CruiaBsl (CTallb, YyTyH, IIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MMPOMBIIIIICHHOCTH.

[{emouHbIe MeTaIUIBL: TIOJIOXKEHKE B [Iepuoanyeckoii cucreme xuMmuueckux 3ieMeHToB /. 1. Meneneesa,
CTPOEHHE UX aTOMOB, HaXOXACHHE B mpupoae. Ouznueckre U XUMHUUECKUE CBOICTBA (HAa IPUMEpPE HATPUS U
kanust). OKCUabl U TUIPOKCUBI HATPUSA U Kanud. [[puMeHeHne nenoyHbIX METaIOB U UX COEIMHEHUM.

[IlerouHO3eMENBHBIE METAUIBI MArHUI W KaJbLIMI: MoJIokeHne B [lepuoanyeckoil cuctemMe XUMUYECKUX
sanemenToB J[. U. MenneneeBa, cTpoeHrne UX aTOMOB, HaxOXJeHUE B npupoje. OPu3nueckue U XUMHUECKUE
CBOMCTBA MarHus 1 Kaublius. BakHeimme coequHeHns Kaubiusl (OKCHI, THIAPOKCHU/I, COJH). JKECTKOCTH BOJIBI U
CrOco0BI €€ yCTpaHeHusl.

Amomunuil: nonoxenue B llepumogmyeckod cucreme xumuueckux siaeMeHToB J[. M. Menpeneesa,
CTpOCHHE aToMa, HaXOXJAeHue B mpupojae. Ousnveckne U XUMHUYECKHE CBOWCTBA amtoMUHUSA. AMQOTEepHBIC
CBOMCTBA OKCH/IA ¥ THIPOKCH/IA AITFOMUHUS.

Kenezo: nonoxenue B [lepronnueckoit cucteme xumuueckux sneMenToB /. 1. Menneneesa, ctpoenue
aToMma, HaxoXKJeHue B npupoje. Ousnyeckne u XUMUYECKHUE CBOMCTBA keye3a. OKCUIBI, THAPOKCHIIBI M COJTH
xene3a (II) u xxenesa (III), ux cocra, cBOICTBA U MOJTyUYEHUE.

Xumuueckuii IKCnepumMeHm:

O3HaKOMJIEHHE ¢ 00pa3aMy METaJUIOB U CIUIABOB, UX (DM3MUECKUMHU CBOHCTBAMH, U3yUeHHUE PE3yIbTaTOB
KOPpO3UU METaJIOB (BO3MOKHO HCIOJIb30BaHUE BUECOMATEPHUATIOB), OCOOEHHOCTEN B3aUMOJICHCTBUSI OKCUIA



KaJlbI[Usl U HATpUs C BOAOW (BO3MOKHO HCIOJb30BaHUE BUACOMATEPUAIOB), UCCIEOBAHHE CBOMCTB KECTKOM
BOJIBI, TIPOIlEccCa TOPEHHsI Kelle3a B KUCIOopoJe (BO3MOXKHO HCIOIB30BAaHWE BHICOMATEPHANIOB), MPU3HAKOB
MPOTEKAHUS KAaUeCTBECHHBIX PEAKIINI HA MOHBI: MAarHUs, KaJbIUs, ATIOMUAHNUS, ITMHKa, Kene3a (I1) u xxenesa (I11),
veau (II), HaOnrogeHne W ONMMCAaHUE MPOIIECCOB OKpAIIMBAHUS IUIAMEHH MOHAMH HATPUS, KAl U KaJbIUsd
(BO3MOYKHO MCIOJIb30BaHUE BUI€OMATEPUAOB), HCCIeI0BaHNEe aM(POTEPHBIX CBONCTB UAPOKCUIA ATIOMUHUS U
THJIPOKCH/IA IUHKA, PEIICHUE SKCIIEPUMEHTAIILHBIX 337124 10 TeMe «BaykHel e MeTauibl U UX COCTUHCHUS.

XuMHUS U OKPYKAKOIIAs cpeaa

BemecTBa 1 mMaTepuanbl B MMOBCEAHEBHOW >KM3HU YEJIOBEKA. be3omacHOe WCIOIb30BAaHHE BEUISCTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas moMoIb MpH XUMUYECKUX 03KOTaX U OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOMICH Cpeibl (TIpeaeIbHas JOITyCTUMAst KOHIIEHTPAIIUs BEIIECTB, 1ajee
— ITJAK). Posib XuMuu B pelieHUU IKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii 3xcnepumenm:

u3ydeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTEpUaJbl).

Mesicnpeomemmuoie ceazu

Peanuzanusi MeXIpeIMETHBIX CBSi3ed NpU U3yYEHUU XHUMUU B 9 Kjacce OCYIIECTBISIETCS uepe3
UCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U TIOHATUMU, SBISIONIMXCS CUCTEMHBIMU JISI
OTJIENbHBIX MMPEJIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBCHHO-HAYYHBIC TMOHSTHS: HAYYHBIA (DaKkT, THUIOTE3a, 3aKOH, TEOpHs, aHAIU3, CHUHTE3,
KiaccupuKanus, NepuogUIHOCTb, HAOMIOIEHNE, SIKCIIEPUMEHT, MOJICTIMPOBAHUE, H3MEPEHUE, MOJIENb, SIBICHUE,
MAPHUKOBBIN YPPEKT, TEXHOJIOTHSI, MATCPHUAITHI.

Oduzuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, H30TOIBI, PaJHO0aKTUBHOCTD,
MOJICKYJTa, SJEKTPUYCCKHUI 3apsij, TMPOBOJHUKH, TOTYIPOBOIHUKH, NUIICKTPUKH, (POTOIIEMEHT, BEIICCTBO,
Teno, 00bEM, arperaTHOE COCTOSHUE BEIeCTBa, ra3, pacTBOP, PACTBOPHUMOCTh, KpUCTANTMYECKas peleTka,
CIUTaBbI, (PU3MUCCKUEC BEIIMIMHBI, SMHUIIB N3MEPEHUS, KOCMUYECKOE POCTPAHCTBO, IIaHETHI, 3BE311b1, COTHIIC.

buonorus: ¢orocunrtes, npixanue, ouocdepa, IKOCHCTEMa, MUHEPATIbHBIE YI0OPEHUSI, MUKPOIJIEMEHTHI,
MaKpO3JIEMCHTHI, TUTATEIHHBIC BEIICCTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaAIbl, TOPHBIE TOPOJIbI, MOJIE3HBIE MCKOMAeMble, TOILJIUBO,
BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBLI IO XMMHUU HA YPOBHE
OCHOBHOTI'O OBHIETO OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrPAMMbI OCHOBHOTO OOIIETr0 00pa30BaHMUs TOCTHUTAIOTCS B XOJE
O6y‘-I€HI/I$I XUMHUU B €IUHCTBC y‘Ie6HOI>i U BOCIIUTATEIILHOU JACATCIBHOCTHU B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCHHCKUMH COLIMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TIPHHATBIMH B OOIIECTBE
NpaBUJIaMH ¥ HOPMaMH MTOBECHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMUS, CAMOPA3BUTHUS U COLIUATTU3AIINN
00y4aroImxcs.

JIngHoCTHEIE PE3YIbTATEI OTPAXKAIOT TOTOBHOCTH 06yqafonmxca PYKOBOJACTBOBATHCA CUCTEMOU
MO3UTHBHBIX IEHHOCTHBIX OPUEHTAIMI U pAaCIIMPEHHUE OTIBITA JCATEIILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

[ICHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAaydyHOMY HacJeIuio,
HNOHUMAHUSI 3HAYECHHUS XUMHUYECKOU HAayYKM B JXH3HU COBPCMCEHHOIO 06HICCTBa, CIIOCOOHOCTH BJIaACTH
JIOCTOBEpHOI HMH(pOpMAIEel O MEPETOBBIX AOCTHIKEHUSIX M OTKPBITHSIX MHUPOBOW M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U 00IECTBA;

2) rpaskKIaHCKOr0 BOCTIMTAHUSI:

MNpEACTAaBJICHUA O COHOUAJIBHBIX HOpPMax MW IIpaBUJIaX MCEKINYHOCTHBIX OTHOIIIEHUA B KOJIJICKTUBE,
KOMMYHUKAaTHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO MOJIE3HOW, y4eOHOMCCIEI0BATEIbCKON, TBOPUECKONW U
Apyrux BUAax ACATCIbHOCTH, NOTOBHOCTHU K pasH006pa3H0171 COBMECTHOU ACATCIIBHOCTU IIPU BBINTOJIHCHUN
y4eOHBIX, TIO3HABATEIBHBIX 33J1a4, BHIMOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3JIaHUU YYEOHBIX MPOEKTOB,
CTPpEMJICHHA K B3aWMMOIIOHUMAHWIO W B3aWMOIIOMOINHX B ITPOLECCE STOU yqe6H0171 JACATCIIBHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IMOBEJCHUE W IOCTYIKU CBOMX TOBApPUILEH C MO3WIMU HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS ITOCIEICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO TIO3HAHUS:



MHPOBO33PEHUECKHE TMPEACTABICHUS O BEIIECTBE W XUMHUYECKOM pEeakIuu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO DAa3BUTHS HAyKH M COCTABJISAIOLIME OCHOBY [l IIOHMMAaHUs CYLIHOCTH HAay4HOU
KapTUHBI MUPA, IPEJICTABICHNS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3AUMOCBS3SIX YEJIOBEKA C
MIPUPOIAHOMN CPENO, O POJIM XMMHH B ITO3HAHUU ATUX 3aKOHOMEPHOCTEN;

[03HABATEIbHbIE MOTHUBBI, HAPaBJICHHbIC HA MOJIYYEHHE HOBBIX 3HAHHUM MO XUMHUH, HEOOXOIUMBIE IS
0O0BsICHEHUS! HAOIOZAEMBIX MPOIECCOB W SBICHHI, MMO3HABATEIbHOH, MH(MOPMALMOHHOW M YUTATEIHCKOU
KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHON Pa0OTHI C y4UeOHBIMU TEKCTaMH, CIIPABOYHOM JINTEPATYpPOH,
JOCTYITHBIMU TEXHUUYECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHIA;

MHTEpEC K 00YUYEHHUIO U TO3HAHMIO, JTI0003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHHUIO,
IIPOEKTHOM U UCCIIEJOBATEIbCKOM EATEIBHOCTH, K OCO3HAHHOMY BbIOOpY HAIPaBIECHHOCTH U YPOBHS 00YUYEHHUSI
B JaJIbHEHIIIEM;

4) hopMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHUE LIEHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOLLEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/10POBbIN
o0pa3 >KM3HM, OCO3HAHHE TIOCIEJCTBUA M HENPHUIATHE BPEIHBIX MPUBBIUCK (YIOTPEOICHHS aJIKOTOJIA,
HApPKOTHUKOB, KypeHHs), HEOOXOAUMOCTH COOIOCHHS IPaBUI 0€30MaCHOCTH MPH O0paIlleHuU ¢ XUMUYECKUMU
BEIIECTBAMHU B OBITY U peasIbHON KHU3HU;

5) Tpy10BOro BOCIIMTAHUS

HMHTEpEC K MPaKTUYECKOMY HM3yueHHUIO Ipodeccuil U Tpyla pa3IMyHOrO pojAd, YBaKEHUE K TPYLy U
pe3yibTaTaM TPYJOBOM E€ATENbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUI MO0 XUMUHU,
OCO3HAHHBIM BBIOOP HMHIMBUIYaIbHOW TPACKTOPUHM MPOJOJDKEHUS OOpa3oBaHUS € YUYETOM JIMYHOCTHBIX
UHTEPECOB U CIHOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCIEUIHOM
npoeCCHOHATBHON JIEATENIbHOCTH M Pa3BUTHS HEOOXOJMMBIX YMEHHWH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccuoHanbHOM cpene;

6) 9K0JIOTNYECKOT0 BOCTIUTAHMUSI:

HKOJIOTMUECKU 11e7IeCO00pa3HOe OTHOIICHHE K MPHUPOJAE KaK MCTOYHMKY KU3HH Ha 3emiie, OCHOBE €&
CYIIECTBOBAHHUS, TOHUMAHNE IIEHHOCTH 3710pOBOTO U 0e30macHoro o0pasa *KH3HH, OTBETCTBEHHOE OTHOILICHHE K
COOCTBEHHOMY (DU3MYECKOMY U TICUXMYECKOMY 3I0POBbIO, OCO3HAHHWE LIEHHOCTU COOJIIOJICHUSI MPaBUII
0e30macHOTO MOBEIEHHsS TIPU paboTe C BEMIECTBAMH, a TAK)KE B CUTYAIHSIX, YTPOKAIONIINX 3A0POBBIO U JKU3HU
JIIOJICH;

CIIOCOOHOCTH IPUMEHATDH 3HAHMSI, MOJTy4aeMble IPU U3YUYEHUU XUMUHU, JUIS PELICHUS 3a]a4, CBA3AHHBIX C
OKpY>KaroIel MpupoTHON cpesloi, sl MOBBIILIEHHS YPOBHS SKOJIOTHYECKOH KyJIbTYphl, 0CO3HAHUS ITT00AIEHOTO
XapakTepa 3KOJIOTMYECKUX MpoOJIeM M MyTel UX pelIeHHs MOCPEICTBOM METOJOB XHMHUH, 3KOJOTHYECKOTO
MBIIUIEHHS], YMEHUS PYKOBOACTBOBATHCSA UM B [TIO3HABATEIIBHOW, KOMMYHUKATUBHON U COLIMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe meranpeaMeTHBIX PE3Yy/IbTATOB BBIACNSIOT 3HAYUMBIE IS (POPMHUPOBAHUS MHUPOBO33PEHUS
oOLIeHaYYHbIC TIOHATHS (3aKOH, TEOPHs, IPHHIIHIIT, TUIIOTE3a, (PAaKT, CUCTEMa, POLIECC, IKCIIEPHUMEHT U JPYToe.),
KOTOpBIE UCIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETAX U MMO3BOJISIIOT Ha OCHOBE 3HAHUI U3 3TUX
npeaMeToB (GOpMHUPOBATH MPEICTABICHUE O IEIOCTHOW HAaydHOH KapTWHE MMpa, U YHMBEpCaJbHbIe yueOHbIE
neicTBus (MO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYJISTUBHBIE), KOTOpble OOecrneunBaoT (GpopMUpOBaHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHO! AeITeIbHOCTH.

Ilo3HaBaTebHBIE YHMBEPCAIbHBIC YUeOHbIe e CTBHS

ba3oBble JJjornueckue aAeMcTBUs:

YMGHI/IH HUCITIOJIB30BAaTh HpI/IéMBI JIOTHYCCKOTO MBIIJICHUS HpI/I OCBOCHHUHN 3HaHI/II\/'IZ paCKpBIBaTB CMBICJI
XUMHUYECKUX TMOHSATHHA (BBIACNATh HMX XapaKTepHbIC IMPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMU
HOHSITI/ISIMI/I), HUCIIOJIB30BATh ITOHATUA OJIA O6’B${CHCHI/I$[ OTACJIBHBIX (baKTOB 158 ﬂBJ’ICHI/IfI, BLI6I/IpaTI) OCHOBAaHUA N
KpUTEpHUU ISl KIACCU(UKALMKN XUMHYECKHX BEIIECTB W XUMUYECKUX DPEaKIMid, YCTaHABIUBATH MPUYHHHO-
CIIEJICTBEHHBIE CBSI3U MEXJy OOBEKTaMU H3Yy4€HUsS, CTPOUTH JIOTUYECKUE PpaACCYX ACHUs (MHIYKTUBHBIE,
JNeAYKTUBHBIE, 10 aHAJIOTUH), 1eJIaTh BHIBOJIbI U 3aKIIOUYEHUS;

YMGHI/Ie HpI/IMeHHTL B Hpouecce ITIO3HAHUA ITOHSTUS (HpeI[MeTHI)Ie 158 MeTaHpe}IMeTHBIe), CUMBOJIMYCCKHUEC
(3H8.KOBBI€) MOACIN, HCHOHLByCMBIe B XMMUH, Hpe06pa30131>113aTb H_II/IpOKO HpI/IMeHHeMHe B XUMHUU MOJICJIBHBIC
MPEACTABICHUS — XMMHUYECKUH 3HAK (CHMBOJI JJIEMEHTa), XUMHUecKas (GopMmysa W ypaBHEHHE XUMHUUYECKON



PEAKIMH — P PEIICHUH Y4eOHO-TI03HABATENBHBIX 3a/1a4, C YYETOM ITHX MOJEIbHBIX MPEICTaBICHUHN BbISIBIIATh
U XapaKTepHU30BaTh CYIIECTBEHHBIC MPHU3HAKH U3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUYECKUX
pEaKIMi, BBIABIATH OOLIME 3aKOHOMEPHOCTH, PUUYNHHO-CIIEJICTBEHHBIE CBSA3U U NMPOTUBOPEUHUS B U3Y4aeMBbIX
IpoLeccax U sIBJICHUSAX.

Ba3oBble uccienoBarejabcKkue 1eicTBUA .

YMEHHE HUCII0JIb30BaTh [I0CTABIEHHBIE BOIIPOCH] B KAUECTBE MHCTPYMEHTA IO3HAHUS, a TAKXKE B KaUeCTBE
OCHOBBI JUIs1 (POPMUPOBAHUS TUIOTE3bI IO IPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CYKICHUN;

npuoOpEeTeHUE OMbITA MO MJIAHWPOBAHUIO, OPTaHU3ALUN U MPOBEACHUI0 YYCHUYECKHX SKCIEPUMEHTOB,
yMEHHUEe HaOJIIoJaTh 32 XOAOM IPOLECCa, CAMOCTOSTENLHO IMPOTHO3MPOBATh €ro pe3yibTaT, (hopMyaupoBaTh
0000I1IeHUS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEIOBAHNUS, COCTABIATH OTUET O MPOJICIaHHON
pabore.

Pabora ¢ undopmanmeii:

yYMEHHUE BbIOMpPATh, AHAJIW3UPOBATh W HHTEPIPETUPOBATh HH(DOPMALMIO Pa3IMYHBIX BHJIOB U (OpM
IIPEJICTABICHUS], MOJIYyYaeMYyl0 M3 pa3HbIX HCTOYHHUKOB (HAYYHO-IIOMYJISIpHAs JIMTEPATypa XHUMHUYECKOTO
COJIep>KaHus, CIpaBOYHbIE IHocoOus, pecypcsl VIHTepHeTa), KPUTUYECKH OLIEHMBATh IPOTUBOPEUUBYIO U
HE/IOCTOBEPHYIO HH(OPMAIIHIO;

YMEHUE NPUMEHSATh pa3IUMyHble METOJbl W 3alpochl MpU IOUCKe U oTOope HHPOpMaLUU U
COOTBETCTBYIOILIMX JIAHHBIX, HEOOXOJUMBIX /I BBIIOJHEHUS Y4YeOHBIX M II03HABATEIbHBIX 3a]ad
OIpeIeJIEHHOIO THUIMA, NPUOOpPETeHNE ObITa B 00JACTH HUCHOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJAJEHUE KYJIbTYPOH aKTUBHOIO HCIIOJIb30BAHUS  PA3JIMYHBIX ITOMCKOBBIX CHUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIbHYIO (OPMY IpeACTaBICHUs HHPOPMALIUHU U WILTFOCTPUPOBATh PELIaeMble
3aJ]auu HECIOKHBIMH CXEMaMH, TuarpaMMamMu, IpyrumMu popmamu rpaduku 1 1X KOMOUHALIUSMU;

YMEHHUE MCII0JIb30BaTh U aHAJIU3UPOBaTh B IpoLecce y4eOHOH M MCCIIeOBaTENbCKOM JesATEIbHOCTH
MH(OPMALIHIO O BIMSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO XO3SHCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KaIOIIeH
IIPUPOIHOM Cpenbl.

KoMMyHuKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

yYMEHHUsI 33/1aBaTh BOIPOCHI (B XOJA€ auanora u (WiM) JUCKYCCHUHU) MO CYIIECTBY OOCYKIaeMOW TEMBI,
(hopmMyTupOBaTh CBOM MPEJI0KEHUSI OTHOCUTEIHHO BBITTOJIHEHUS TIPEIJIOKEHHON 3a/1a4u;

YMEHUS MIPEJICTABIIATH MTOJYYEHHBIE PE3YNIbTAThl IO3HABATENIBHON JAESITEIBHOCTU B YCTHBIX U TUChMEHHBIX
TEKCTax; JIeJIaTh MPE3EHTAIIUIO PE3YyIbTATOB BHITIOJHEHUS] XUMUUECKOT0 SKCTIIEpUMEHTa (J1TaO0paTOPHOTO OMBITA,
n1abopaTopHOi pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHUS Y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOW IIO3HABaTEIbHOM |
UCCIIEeIOBATENLCKON EATENbHOCTH MPU PEIICHUH BO3HHUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa OOIIUX HHTEPECOB
Y COTJIaCOBAaHMS MO3UIUHN (0O0CYXKIeHUsI, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPJAUHAIUS COBMECTHBIX
JEHCTBHM, OMpe/iesieHne KPUTEPUEB TI0 OIICHKE KaueCTBa BHIOTHEHHOW PaOOTHI U IpYTHE).

PeryasitTuBHbIe yHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHUE CAMOCTOSTEIBbHO ONPEAEIATH LENIN IEATEIbHOCTH, INIAHUPOBATh, OCYLIECTBIIATh, KOHTPOJIUPOBATH
U IpU HEO0OXOAMMOCTH KOPPEKTHPOBATH CBOIO JIEATENIHOCTh, BBIOMpaTh Hanbosee 3(pdeKTuBHBIE CIOCOOBI
pemieHrs y4eOHBIX U [O3HABATEJbHBIX 33/1a4, CAMOCTOSITEIbHO COCTaBJISATh WJIW KOPPEKTHPOBAThH
NPE/UIOKEHHBI alTOpUTM JEHCTBUN MpU BBINOJHEHUU 33/IaHUl ¢ Y4ETOM IOJydyeHHs] HOBBIX 3HaHUH 00
M3Yy4aeMbIX 00BEKTaX — BEIIECTBAX U PEaKIUsiX, OLlEHUBATh COOTBETCTBUE MOTYYEHHOI'O PE3yJibTaTa 3asiBICHHOMN
LIE€JIM, YMEHHE UCIIOIb30BATh U aHAJIM3UPOBATH KOHTEKCTBI, IIPEIJIaracMbl€ B YCIOBUU 3aJaHUMN.

HNPEAMETHBIE PE3YJBTATHBI

B cocTaBe npenMeTHBIX pe3ysIbTaTOB IO OCBOSHUIO 00S3aTEIHFHOTO COACPIKAHUS, YCTAHOBIEHHOTO IAaHHOU
denepanbHON paboyeil MporpaMMoil, BBIICTSIOT: OCBOCHHBIC OOYYAIOIIMMIECS HAy4YHbIC 3HAHUS, YMEHHUS U
CIIOCOOBI ICUCTBUH, crienuuaecKue sl TPeAMETHOM 0071acTH «XUMUS», BUJBI ACSITEIIBHOCTHU 10 MOTYYEHHUIO
HOBOTO 3HAHMs, €r0 WHTEPIPETAIHNH, MPeoOpa3oBaHUI0O U MPUMEHEHHUIO B PA3MUYHBIX Y4EOHBIX U HOBBIX
CHUTYAaIUsIX.



K xonmy oOydenHuss B 8 KJiacce mpeaMeTHBIC pe3yiIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAKaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

e PacKphIBaTh CMbICI OCHOBHBIX XMMHUYECKUX MOHATUN: aTOM, MOJIEKYJa, XMMUUECKUN 3JI€MEHT, [IPOCTOe
BELIECTBO, CJI0KHOE BEILECTBO, CMECh (OJHOPOAHASI U HEOJHOPOJHAS), BaJIEHTHOCTb, OTHOCUTENIbHAS
aTOMHasi W MOJIEKYJISIpHAasg Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHAs Macca, MaccoBas J0Jis
XMMHAYECKOTO D3JIEMEHTAa B COCAMHEHUH, MOJISPHBIM OO0OBEM, OKCHJ, KHUCIOTA, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHUIIATEILHOCTh, CTEMEeHb OKHUCICHHUS, XMMHUYecKas peakius, Kiaccupukauus peakuuid:
peakuuu COEIMHEHUs, DPEAaKLMM Pa3JIOKEHUs, PEAKIUU 3aMEUICHMs, peakluu OOMEHa, 3K30- U
SHAOTEPMHUYECKUE PEaKUUH, TEIUIOBOM 3¢ (deKT peakuuu, SapO aroma, JJIEKTPOHHBIM CJION aroma,
aToOMHasi opOUTaNb, paAUyC aToMa, XUMUYECKas CBs3b, MOJISIPHAS M HETOJIApHAs KOBAJICHTHAs CBS3b,
MOHHAsl CBs3b, MOH, KATUOH, aHUOH, PAaCTBOP, MaccoBasi JA0Js BeulecTBa (MPOIEHTHAs KOHIIEHTpalus) B
pacTBope;

e WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMUMHUYECKHUX IOHSATUH M HPUMEHATH ATH MOHITHUS MPH
OIMCAaHUU BELIECTB U UX MPEBPALLECHUN;

e  HCIOJb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISl COCTaBJICHUS (GOPMYIT BEIIECTB U YPAaBHEHUIN XUMHUUYECKUX
peaKuuii;

e OIpelessaTh BAICHTHOCTh AaTOMOB AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, CTENICHb OKUCICHUSI DJIEMEHTOB
B OMHapHBIX COEJUHEHMSIX, MPHUHAJJIEKHOCTh BEIIECTB K ONPEIEIIEHHOMY KJIACCy COEIUHEHHH II0
dbopMynaM, BUJ XUMUYECKON CBSA3H (KOBAJCHTHAS U MOHHAS) B HEOPTAHUYECKUX COCTUHEHUSAX;

e packpbiBaTh cMmbici Ilepuonnueckoro 3akona JI. WM. MenueneeBa: I€MOHCTPUPOBATh IOHUMaHUE
MEePUONYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX AJIIEMEHTOB OT MX mosoxenus B [lepumomuueckoit
CUCTEME, 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUS,
3aKOHa ABOTajipo;

e ONHCHIBATH U XapaKTepHU30BaTh TaOIMUYHYIO hopMy lleproamueckoii CHCTEMbl XUMUYECKHUX DJIEMEHTOB!
pasnuyath MOHATHS «IJ1aBHas noarpynna (A-rpymnmna)» u «nobounas noarpymnmna (b-rpymnma)y», maneie u
OoJbIIMe IEPUO/IBI, COOTHOCHTH 0003HAUCHHSI, KOTOpbIe nMeroTcs B Tabnuie «llepuonnyeckas cucrema
xumuueckux snemeHToB J[. WM. MenzaeneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHMSI aTOMOB
XUMHUYECKHUX AJIEMEHTOB (COCTaB M 3apsj sApa, oOIlee YUCIIO AJIEKTPOHOB M pacHpelesieHne UX IO
9JIEKTPOHHBIM CIIOSIM);

e KJIaccu(UUMpPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XMMHUYECKHE peakuuu (1o
YHCITY M COCTaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TEINIOBOMY dPPEKTY);

e XapakTepu3oBaTh (ONHUCHIBATH) OOILIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPK/asl ONHMCAHWE NPUMEpPaMH MOJIEKYISPHBIX YPaBHEHMHM COOTBETCTBYIOIIMX XHWMHUYECKUX
peaKIunii;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOXXHOCTH
MPOTEKAHNS XUMHUYECKUX MPEBPAIIECHUN B PA3INYHBIX YCIOBHUSAX;

e BBIYMCIIATb OTHOCHUTEIBHYIO MOJIEKYJSIPHY0O M MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOI0 3JIEMEHTa 10 (opMyJie COeAMHEHHs, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH
pacuéTel 110 YpaBHEHUIO XUMUUYECKOM peakLnu;

e TPUMEHATH OCHOBHBIE OIEpaIlMM MBICIUTEIbHON NeATEeIbHOCTH — aHalIM3 W CHUHTE3, CPaBHEHHE,
00o011eHne, CUCTeMaTU3alllIo, KIACCU(PHUKAIMIO, BBIABICHHE MPUYMHHO-CIECTBEHHBIX CBA3eH — IS
M3Y4YEHUsI CBOWMCTB BEIIECTB M XMMHUYECKUX DPEaKIHi, €CTeCTBEHHO-HAYYHbIE METOJbl TO3HAHMS —
HaOJI0IeHNe, U3MEPEHNE, MOJIETTMPOBAHUE, SKCIIEPUMEHT (PeaJIbHBINA U MBICIICHHBII);

e CIEeAOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKON MOCYJ0W U 1a00paTOPHBIM 00OPYIOBaHHEM, a TaKkKe
IpaBUJIaM OOPAIEHHUs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMU IO BBIITOJTHEHHIO J1a00PaTOPHBIX
XUMHUYECKUX OTBITOB IO TOJYUYCHHUIO U COOMPAHUIO0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA U KUCIOPO/IA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MacCOBOH J0JI€l paCTBOPEHHOIO BELECTBA, INIAHUPOBATH
Y IPOBOJUTH XMMUUYECKHE SKCIIEPUMEHTBHI 10 PACIIO3HABAHUIO PACTBOPOB LIEJIOUEH U KUCIIOT € TOMOIIBIO
MH/IUKATOPOB (JIAKMYC, (PeHONIPTATICHH, METUIIOPAHXK U APYTHeE).

K koHmy oOy4yeHus B9 KJacce MpeIMETHBIE pe3yabTaThl Ha 0a30BOM YpPOBHE OJDKHBI OTpaXkaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:



PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKUX IMOHSATHI: XUMUYECKUN HIIEMEHT, aTOM, MOJIEKYyJa, WOH,
KaTHOH, aHHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIECTBO, BAaJEHTHOCTh, 3JIEKTPOOTPULIATEILHOCTD,
CTETeHb OKHCJICHHS, XUMHYECKas peakius, XUMUYECKasi CBs3b, TEIUIOBOM 3(PQEKT peakiuu, MOJlb,
MOJIIPHBINA 00BEM, PACTBOP, IEKTPOIUTHI, HEAIEKTPOIIUTHI, YIEKTPOTUTHYUECKAS TUCCOIHAIIHSI, PEaKIIHU
MOHHOIO OOMEHa, KaTajau3aTop, XMMHUYECKOE paBHOBEecHe, OOpaTHUMble W HeoOpaTHMble pPEaKIuH,
OKHCJIIUTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEaKLUM, OKHUCIHUTENb, BOCCTAHOBHUTENb, OKHUCICHHE U
BOCCTAHOBJICHHE, aJJIOTPOINHUs, aM(OTEpPHOCTh, XHUMHYECKas CBs3b (KOBaJICHTHAs, HWOHHAs,
MeTaJUIMYecKas), KpUCTauIMuecKasi peumérka, KOppo3usi METAJJIOB, CIUIABBI, CKOPOCTh XHWMHYECKOU
peakuuu, npeaensHo ponyctumas konuentpanus [1JIK BemecTsa;

WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX MOHSATUUW W NPUMEHSTh ATH MOHATUSA MPHU
OIMCAaHUU BEUIECTB U UX MPEBPAILCHUM;

MCIOJIb30BAaTh XUMUYECKYIO CHMBOJIUKY JUISI COCTABICHHS (DOPMYIT BEIIECTB M YPABHEHUH XUMHYECKHX
peaKIunii;

ONPEJIEATh BAJICHTHOCTh U CTENEHb OKHMCIICHUS XMMHYECKUX 3JIEMEHTOB B COCAMHEHUSX Pa3IUYHOTrO
cocTaBa, MPHUHAIJICKHOCTh BEHIECTB K ONpPENeIEHHOMY Kiaccy COeIMHEHUH Mo ¢opMynaM, BHI
XUMHUYECKON CBSA3U (KOBaJCHTHAsl, MOHHAs, METAIMYECKAsi) B HEOPTAHMUECKUX COCIUHEHMSIX, 3apsl
MOHA [0 XUMHUYECKOi (popmyre, xapakTep cpeibl B BOJAHBIX PAaCTBOpPaX HEOPraHMYECKUX COCTUHEHHIHA,
TUT KPUCTAIUTMYECKOM PEIETKU KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbich [lepuonnueckoro 3akona [[. . MenzaeneeBa u 1eMOHCTPUPOBATH €r0 MOHUMAHUE:
OIHMCHIBATh U XapaKTepU30BaTh TaOIM4IHY0 Gopmy lleproanueckoil CHCTEMBl XUMHUYECKHX JJIEMECHTOB:
pasnuyath MOHATHS «IJ1aBHas noAarpynna (A-rpymnmna)» u «nobounas noarpymnmna (b-rpymnma)y», maneie u
OOJIbIIME TIEPHOABI, COOTHOCHUTh OOO3HAYCHHUS, KOTOPhIE HMEIOTCS B MEPHOIUYECKON TabiuIe, ¢
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsij Aapa, od1ee
YHCIIO AICKTPOHOB U PACIPE/ICIICHHE UX TI0 JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOICTB 3JIEMEHTOB U UX COSAMHEHUH B MpeJieiaX MalbIX MEPHOI0B U IIaBHBIX MOATPYIII C
Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIUPOBATh XMMHUYECKUE DJIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XMMHUYECKHE peakuuu (1o
YHCITy U COCTAaBY yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TETUIOBOMY P PEKTY, 10 H3MEHEHUIO CTCTICHEH
OKHCJICHUS XMMHYECKUX JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBAThH) OOIME U CHEU(UUESCKHE XUMHUYECKHUE CBOMCTBA MPOCTHIX M CIOMKHBIX
BEILIECTB, IOJITBEPKasi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIINI;

COCTABJISITh YPAaBHEHHUS SJEKTPOJIUTUYECKOW IUCCOLMAIIMU KHUCJIOT, IIENOYeHd M COJell, MOJHbIE U
COKpalI€HHBIC YpaBHEHUS peakIuii HOHHOTO OOMEHA, YpaBHEHHUS pEeaKIui, MOATBEPKIAIONIUX
CYILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXIY BEIIECTBAMM PA3JIMUHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIMI TMOCPEACTBOM COCTaBIICHUS
ANEKTPOHHOTO OallaHca 3TUX PeaKIInii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOXKHOCTH MPOTECKAHUS
XUMHUYECKUX MPEBPAILICHUM B pa3JIMUHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEJBHYIO MOJEKYISIPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOT0 dJIeMEHTa 1Mo (opMylie COeAMHEHHS, MAaCCOBYIO JOJIO BEIIECTBA B PacTBOpPE, MPOBOJUTH
pacy€Thl 10 YPAaBHEHHUIO XMMUYECKOMN peaKIuu;

COOIOATh TMpaBUiia MOJB30BAHUS XUMUYECKOU MOCYI0M M 1abOpaTOPHBIM O0OpPYIOBAHUEM, a TAKKE
MpaBujia OOpaIEHUs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIIMSMH 10 BBIMTOJHEHUIO JTa00OPaTOPHBIX
XUMHUYECKHUX OIBITOB IO MOJYYSHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIOTO
rasa);

MPOBOJIUTh PEAKLIMM, MOATBEPKIAOIINE KAUYECTBEHHBIM COCTAB PA3JIMUHBIX BEIIECTB: pPACIIO3HABATh
OTBITHBIM TYTEM XJIOpUI-, OpoMuUI-, HOAUA-, KapOoHaT-, Pocdar-, cunukar-, cyabdar-, THAPOKCHI-
WOHBI, KaTUOHbl aMMOHHS M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpPAX
HEOPTraHUYECKHUX BEIECTB;

MIPUMEHATh OCHOBHBIE OIEpallMid MBICIUTENbHOU JESITEIbHOCTH — aHalIW3 U CHUHTE3, CpPaBHEHHE,
00001IIeHHE, CUCTEeMAaTH3AIINIO, BBISBICHHE MPUYUHHO-CJICICTBEHHBIX CBS3EH — JIJIST U3YYCHHS CBOMCTB
BEIIECTB U XUMHUECKUX PEAKIINi, €CTeCTBEHHO-HAYUHbIE METO/IbI TIO3HAHUS — HAOIIOIEHUE, U3MEpPEHHE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEATbHBIN U MBICICHHBIN).
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