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8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MOo3HaHus B XuMuH. UncTeie BemecTBa U cMecu. CriocoObl pa3iesieHus: CMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAast Macca. OTHOCUTEIbHAS MOJICKYJIsIpHAst
Macca. MaccoBast J10JisI XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUII BelecTBa. Pacu€Tol mo opMysiaM XUMHUUECKUX COCTMHEHUH.

dusznueckue M XMMHUUYECKHE SBICHHUS. XUMHUYECKas peakuus U e Npu3HaKkud. 3aKoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKre ypaBHeHUs. Kiaccuukanus XMMHUECKUX PEaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW TMOCYI0H, MpaBmwiiaMu paboThl B jJabopaTopuu U mpuEMaMu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUYE€HHWE W OMHUCaHWE (HU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUIAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJEHCAIMs BOJbI) U XUMHUYECKHUX (TOpEHHE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOTIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWU, B3aWMOJCHCTBHE >kene3a ¢ pacTBopoM conu menu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALNUA,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pEe3yJIbTAaTOB MPOBEACHHUS OIbITa, WILIIOCTPUPYIOLIETO 3aKOH COXPaHEHHs] MacChl, CO3/aHue
Mozenel MOoJIeKy (IapoCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — 3ieMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMUYECKHE CBOMCTBA (PEaKIMK TOPEHHS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoga B Jjaboparopud U
npoMelneHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaubUKanus
KHCTIOpO/Ia.

TemmoBoit 3¢ (dekT XUMHUECKON peakuuH, TEPMOXUMHUYECKHE YypaBHEHUS, 5K30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonmopon — nsnemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoja B IMPUPOJE,
(buznueckrue U XuMUYEeCKHe CBOWCTBA, MPUMEHEHHUE, CIOCOOBI moTydeHus. Kuciaorsr u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®dusnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Pojib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
coneoOpa3yromue (OCHOBHBIC, KUCTIOTHBIE, aM(OTepHBIC) U HecoeoOpasyroniue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3nueckue M XUMHYECKHE CBOMCTBA OCHOBaHuM. l[lomyuenue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneil. ®duznueckue U XumMudeckue coictBa coiied. Ilomydenue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJyYeHHE, COOMpaHue,
pacro3HaBaHWE W HM3yYEHUE CBOMCTB KHCJIOPOJa, HAOIIOJCHUE B3aWMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOKHO HCITOJIb30BaHKME BHAEOMATEPHAIOB), HAOMIOACHNE 00Pa3IOB BEIIECTB KOJIMYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHCTBHME BOJABI C MeTa/UlaMd (HaTpueM W KajbliieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeicTBust okcuma meau (I1) ¢ pacTBOpoM cepHO# KHCIOTBI, KHCIOT C METalaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuyeckuii 3akoH u Ilepumoanyeckasi cucrema xumu4yeckux djementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomuueckas cucremMa Xumuueckux ssemeHtoB J[. U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctraB aroMHbIX szaep. M3oromsl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTU U3MEHEHUSI PaJInyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAILTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuoanueckoro 3akoHa u Ilepuonndeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

XuMunyeckas CBSI3b. KoBanentnas (nomsipHas u HENOJISIpHAsT) CBSI3b.
DNEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIoHHAas! CBS3b.

Crenenp  okucieHus.  OKHCIUTENBbHO-BOCCTAHOBUTENIbHbIE — peakiuu.  [Iponeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit Ikcnepumenm:

n3ydeHre OoO0pasloB BEIIECTB METAJUIOB W HEMETAJIOB, B3aMMOJCHCTBHE THAPOKCHIA
LIMHKAa C PacTBOpPaMU KHCJOT U ILEJOYel, MPOBEJCHUE OIBITOB, WIIOCTPUPYIOLIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHHE, PEaKIUU Pa3JIOKEHUS, COCIUHEHNS).

Meosrcnpeomemmnnie ceasu

Peanuszanus MeXnpeaMeTHbIX CBA3€H MpU U3y4YEHUU XUMHHU B § Kilacce OCYIIECTBISETCS
4yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUH, TaKk U TOHATH,
SIBJISIFOIIUXCSI CHCTEMHBIMHM JUTSI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOuiue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HAaydHbIH (aKT, TUIIOTE3a, TEOPUs, 3aKOH,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepHUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJENUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIHI,
PaZMoOaKTUBHOCTh, MOJIEKYJNa, O3JEKTPUYECKUH 3apsl, BELIECTBO, TeNOo, O0bEM, arperaTHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHE BEIUYMHBI, €JUHHIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpochepa, MuUHEpalbl, TOPHBIC TIOPOJBI, TOJIC3HBIC
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XMMHYECKasi peaKIus

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux d3nemeHtos [l .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH CBOWMCTB XHUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOIOB, Kalus, KAJIbIUSI M MX COCIUHEHUH B COOTBETCTBUHU C
MOJIOYKEHHUEM AJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BelIeCTBA: BHJIBI XMUMHYECKON CBs3M. THIBI KPUCTAUIMYECKHUX PEIIETOK,
3aBHCHMOCTh CBOMCTB BEIECTBA OT THUIA KPUCTALIMYECKON PEMETKH W BHJAA XUMHYECKOM
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCSAIIMUXCS K Pa3IMYHBIM KJaccaM HEOPraHMYECKUX COCAMHCHHH, T'€HETHYEeCKas
CBSI3b HEOPraHWYECKUX BEIIECTB.

Knaccudukarus XMMHUYECKUX pPeakIuil M0 pa3UYHBIM MPU3HAKAM (110 YHCIY U COCTaBYy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEMmIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumuueckoil peakuuu. [loHarre 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTepOoreHHbIX peakuusax. [loHarue o
karanuze. [loHsATHe O XuUMHUUYeCKOM paBHOBecHHM. @DaKTOphl, BIMSIONIME HA CKOPOCTh
XUMUYECKON PEaKMU U MOJI0KEHUE XUMHUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HME YPABHEHHH OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUUECKON NUCCOLMALNU. DIEKTPOJIMUTHI U HEIEKTPOJIUTHl. KaTHOHBI,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHUIM M COJIEl B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BEIIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, IIefoued M cojie (BO3MOXHO MCIOJIb30BaHUE BUJEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (FOpeHHe, peakluu pa3iokKeHHs, COCAUHEHMUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleficTBre Xj1opa U XJI0pOBOJOPOia Ha OPraHu3M 4eloBeKa. BakHelmue Xaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa U cepbl. AJUIOTPOIHbIE MOJUGUKALIMKA KUCIOPOJA U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(obmme kak MpeacTaBUTENs Kiacca KHCIOT M crneuuduyeckue). XUMHYECKHE pEaKIHH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B Ipupoae. XHMHYECKOE 3arps3HEHHE OKPYKAKOLEH Cpenbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCICHHSA. A30T, pacnpocTpaHeHHWe B Mpupoie, (QHU3UYECKHe WU
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuMsi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIydEeHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3IyXa, MOuYBH M BOA0EMOB). Docdop, ammorpomHble MoAM(UKALUN
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynnbel. OcCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKUe U XMMUYECKHE CBOWCTBA, JACWCTBUE HA JKUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
coiiu, UX (pu3MUeckue M XUMHUYECKHE CBOIICTBa, MONydyeHHEe U NpuMeHeHHe. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, 9TaH, OJTWUJIEH, AalleTWJIEH, S3TaHOJ, TIJHUUEPUH, YKCycHas kuciota). I[Ilpupoansie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yriaeBoJax — W HMX pOJIM B KU3HU UeJoBeka. MarepuaibHOe €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEBOU kucaote. CHIIMKATBI, UX UCIIOJIH30BAaHUE B OBITY, B TPOMBIIIUICHHOCTH. BaxkHeime
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3y4yeHue oO0pas3l[0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
HCII0JIb30BAHME BHUEOMATEpPHANiOB), O3HAKOMJIEHHME C oOpa3namMu XJIOpPUAOB (TaJOreHHIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, M3yUeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CepHOMU
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, COOMpaHue, pacro3HAaBAaHUE M U3YYCHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHUE BUAEOMATEPHUATIOB), M3yUYE€HUE MoJeNlell KPHCTANIMYECKUX PeIEToK aiamasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKUCIIOTO ra3a, MpOBEJEHHE KAaueCTBEHHBIX peaklMil Ha KapOoHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmiasi xapakTepuCTUKa XUMHYECKUX D3JIEMEHTOB — METAUIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJEKTPOXUMHUYECKUN psll HaNpshkeHUH MeTaioB. dusmyeckne M XUMUUYECKUE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lesrounbIe MeTaILIBL: TTOJOKEHUE B [leproinueckoi cCUCTEME XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHII, TUAPOKCU, coir). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTPaHEHUS.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHIA AITFOMUHHSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBYS OKCHAA KalbIMs U HATPUS C BOJIOH (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (1), HabaromeHne ¥ OMKCAHUE MPOLIECCOB OKPALIMBAHMS IIAMEHH MOHAMH HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHeillne MeTalljibl U UX COEIMHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMUYECKOe 3arpsi3HEHHE OKPYKaIoIel cpefbl (MpeAenbHas TOMyCTUMAash KOHIIEHTPAIIHsI
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBSI3€M MPU U3YUYEHHHM XUMHH B 9 Kiacce OCYILECTBISIETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOmie ecTecTBEHHO-HAYYHbIE IOHSTHSA: HAYYHbIM (aKkT, TUHOTE3a, 3aKOH, TEOPHS,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, DJJIEKTPUYECKUH 3apsl, MPOBOJHHUKH, IOJYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHULIBI U3MEPEHUS], KOCMUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COIHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIae€Mbl€, TOIJIMBO, BOJAHBIE PECYPCHI.



IIJTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMA YYEBHOI'O ITPEIMETA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOTO 00Iero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIbHOW JICATSILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPUHSATBIMH B OOIIECTBE MpPaBWJIAMH M HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COLMAITU3AIMN 00YYarOIIIXCS.

JIMYHOCTHBIE pE3yNbTaThl OTPAKAKOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO¥ MO3MTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA JCSITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCIUTAHUS

—  IIEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY H
HAYYHOMY HACIEIUI0, TMOHMMAHHS 3HAYCHHS XUMHUYECKOW HAyKH B JKH3HH COBPEMEHHOTO
00I1ecTBa, COCOOHOCTH BJIAAEeTh JOCTOBEPHON MHGOpPMAIMEH O MEePEeNOBBIX JOCTHKCHUSIX H
OTKPBITUSAX MHPOBOI M OTEYECTBECHHOW XMMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHHIX 00
YCTPOUCTBE MUPA K OOIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

—  MPEICTaBJICHUsS O COIMATBHBIX HOPMAX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIICHUN
B KOJUICKTHBE, KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  TIOJIE3HOW,
y4eOHO-UCCIEeJOBATEIbCKOM, TBOPYECKOW W APYIMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM ESTEIBHOCTH MPH BHIITOJHEHNH Y4eOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBINTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3IaHUHM YYEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B TIPOIlecCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE M TMOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX U
IPaBOBBIX HOPM C y4ETOM OCO3HAHHSI MTOCIIECTBUI TOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSI:

—  MHpPOBO33PEHYECKHMX TIIPEJCTABICHUI O BEUIECTBE M XUMHYECKOH peakIuy,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BHTHSl HAyKH M COCTABILIONIMX OCHOBY JUIS
NOHUMAHUSl  CYHIIHOCTM HAydyHOHW KapTHHBI MHUpa, TpeACTaBIeHHH 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aMMOCBA3AX UYEIIOBEKA C MPHPOTHOM Cpeloid, 0 poiH
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

—  II03HABATENIbHBIX MOTHBOB, HAIpPABJICHHBIX Ha TOJYYCHHE HOBBIX 3HAHUH 110
XUMUH, HEOOXOAUMBIX JJIs1 00BSICHEHHS HAOII0AaeMBIX IIPOLIECCOB U SBJICHHIA;

—  [03HABaTENIbHOH, MH()OPMAIMOHHONW M YUTATENBCKOW KYJIBTYPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENbHONW pabOThl ¢ Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOW JIUTEPATypoi,
JIOCTYITHBIMU TEXHUYECKHMU CPEICTBAMHU MH(MOPMAIIHOHHBIX TEXHOJIOTHH;

—  wWHTepeca K OOYYEHHIO M TIO3HAHUIO, JFO003HATEIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K €aMOOOpa30BaHUIO, MPOCKTHOW M HCCIENOBATEILCKON JESTEIbHOCTH, K
0CO3HaHHOMY BBIOOPY HANPABICHHOCTH U YPOBHS 00y4eHUs B JajbHEHILEM;

4) ¢popMHpOBaHHS KYJbTYPHI 3I0POBbSI:

—  OCO3HaHHMS LIEHHOCTH >KHU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JJ0POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 >KU3HHM, OCO3HAHHS TIOCICACTBHHA W HENPHUATUS BPEIHBIX
NPUBBIYEK (YIIOTPEOICHUS alKOTOJIs, HAPKOTHUKOB, KYpEHHs), HEOOXOAMMOCTH COOJIONCHHS
npaBwI 0E30MAaCHOCTH TMpHU OOpalleHHH C XUMHYECKHMH BEIIECTBAMH B OBITY M pEalbHOM
KHU3HU;

5) Tpy0BOT0 BOCIUTAHUS:



— WHTEpeca K MPaKTUYECKOMY M3YYCHHIO Mpo(deccuil u Tpyna pa3imdHOTO POja,
yBaXEHUE K TPYAy M pe3yibTaram TPYIOBOM JEATEIbHOCTH, B TOM 4YHCJIE Ha OCHOBE
MPUMEHEHUSI TPEIMETHBIX 3HAaHUM 1O XWUMHUH, OCO3HAHHOTO BHIOOpAa WHAMBUIYAIHLHOU
TPACKTOPUU TMPOJIOJDKEHHUS 00pa30BaHUS C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XHUMHH, OOIIECTBEHHBIX WHTEPECOB U TOTPEOHOCTEH, yCIemHoW mpodecCHOHATBHON
NESTETPHOCTH M Pa3BUTUSA  HEOOXOJAMMBIX YMEHHH, TOTOBHOCTh aJalTUPOBAThCA B
npodeccnoHAIBHOM cpeie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

— 9KOJIOTHYECKH IEJIECO00Pa3HOT0 OTHOIICHUS K MPHUPOJEC KaK MCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAaHHsI IIEHHOCTU 3/I0POBOTO M Oe30macHOro oopasa
KU3HU, OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (HU3UYCCKOMY H IICUXHYECKOMY
3I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOJICHUS MPaBUJI OE30TIaCHOTO TMOBENIEHUS TMPU paboTe ¢
BEILIECTBAMHU, a TAK)KE B CUTYAIUAX, YIPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJICH;

— CIIOCOOHOCTH TPHUMEHSTh 3HAHWS, TOJydaeMble MpPU H3YYCHUH XUMHH, IS
peuieHuss 3a7ad, CBSA3aHHBIX C OKPYKAWOIIEW NPUPOJHOW CpEIOil, NOBBILICHHUS YPOBHS
9KOJIOTUYECKOU KYJIbTYPhI, OCO3HAHUS TJIO0ATBHOTO XapakTepa HSKOJOTHYECKUX MpodiieM u
MyTeH UX PEIICHUs] TOCPECTBOM METOI0B XUMUU;

— 9KOJIOTUYECKOTO MBITIUICHUS, YMEHHSI PYKOBOJCTBOBATHLCSA UM B MO3HABATEILHOM,
KOMMYHUKATUBHOM U COIIMATIbHOM MTPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATBI

. B cocrase MCTAIMPEAMETHBIX PE3YJIBTATOB BBIACIAIOT 3HAYHMMBIC IJIA CbOpMI/IpOBaHI/Iﬂ
MHPOBO33PCHHsI OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHs, TMPHUHIIMI, TUTIOTE3a, (aKT, CUCTEMA,
MPOIIECC, IKCIMEPUMEHT U JIPYToe€.), KOTOPhIE HUCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUECOHBIX
peaMeTax U TO3BOJISIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABIICHHE O
[IEJTIOCTHOW HAay4YHOW KapTHWHE MHpA, U YHUBEpCAJbHBIE ydeOHbBIC NEHCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYISATHBHBIE), KOTOpbIE 00ecrneuynBaroT (pOpMHUpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIPHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO Y4€OHOU JIEeITEIbHOCTH.
YHuBepcaibHble O3HABATEJIbHbIE 1eCTBUS:

1) 6a3oBble JornyecKkue AecTBUS:

— YMEHHUE HCIIOIH30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TTPU OCBOCHUM 3HAHUM:
pacKpbhIBaTh CMBICT XUMHYECKHX TOHSTHH (BBIACIATH HMX  XapaKTepHbIE MPHU3HAKH,
YCTaHABJIWBATh B3aMMOCBS3b C IPYTUMHU MOHSTHUSIMH), UCIIOJIL30BATh MOHATHS JJIs1 OOBSICHEHUS
OT/ACNbHBIX (AKTOB W SBJICHUW, BHIOMPATh OCHOBAaHUSA W KPUTEPUH s KiaccuUKaruu
XMMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIINi, YCTaHABIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSI3U
MeX1y 00BEKTaMU U3YYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1eIyKTUBHbIE,
10 aHAJIOTUH ), IPOBOJIUTH BHIBOJIbI M 3aKJIIOUCHUS,;

— YMEHHE TPUMEHATh B TpOleccCe TO3HaHUA TOHATUS (IpeIMeTHble U
MeTanpeaMeTHbIE), CHMBOJMYECKUE (3HAKOBBIE) MOJETH, HCIOJIb3yeMble B  XUMUH,
peoOpa3oBhIBATh MMHUPOKO MPUMEHSIEMbIC B XUMHH MOJICIBHBIC MPEICTABICHUS — XUMUYECKUMA
3HaK (CHMBOJI 2JIeMEHTa), XuMudeckas (Gopmyna ¥ ypaBHEHHE XMMHUYECKOW peakluu — TpU
pelieHny y4eOHO-TI03HABATENbHBIX 33/1a4, ¢ YYETOM 3TUX MOJIENIbHBIX MPEICTaBICHHUH BBISIBISATH
U XapaKTepHU30BaTh CYIIECTBEHHbIE MPU3HAKU U3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XMUMHUYECKUX DPEaKIHi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, NMPHUUMHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3y4aeMbIX MIPOLECCAX U SABJICHUSIX;

2) 6a3oBbIe HCCJIEI0BATEILCKHE IeliCTBHS:

— YMEHUE MCIO0JIb30BaTh TOCTABJICHHBIE BOMPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS, a TaKKe B KAaueCTBE OCHOBHI Ui (OPMHUPOBAHUS THUIOTE3bl IO TPOBEPKE
MIPaBUJIHBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

— MpHOOpeTeHNne OMbITa MO IUIAHWPOBAHWIO, OPraHU3allMd U TPOBEICHHUIO



YYCHMYECKMX OSKCIIEPUMEHTOB: YMEHHE HaOII0JaTh 3a XOJOM IIPOIEcca, CaMOCTOSITEIHHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (opMynupoBaTh OOOOIIEHUS M BBIBOJBI IO pe3yjibTaTaM
MPOBEAEHHOTO OTIBITA, UCCIEIOBAHUS, COCTABIIATH OTUYET O MPOJICIaHHON paboTe;

3) pabora ¢ nngopmanmeii:

— yMEHUE BbIOMpATh, aAHAIM3UPOBATH M HHTEPIPETHPOBATH  HUHOOPMAIIHIO
pa3aMyYHbIX BUJIOB U (POpPM MpEACTaBICHHS, MOJYy4aeMyl0 W3 pa3HbIX MCTOYHUKOB (Hay4HO-
MONYJISIpHAsl JIMTEparypa XUMHUYECKOTO COJEp)KaHMs, CIPAaBOYHbIE IOCOOUS, PECYPChI
WHuTepHera), KpUTUYECKH OLIEHUBATh IPOTUBOPEUHUBYIO U HEJAOCTOBEPHYIO HHPOPMALHIO;

— YMEHHME NPUMEHATh pa3jMyYHble METOAbl W 3alpochl IMPHU IOUCKE U OTOOpE
nHGOpPMAIIMA W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAWMBIX JJISi BBHITOJHEHUS Y4EOHBIX H
MO3HABATENBHBIX 33/1a4 ONPEACIEHHOTO THIIA, TPHOOPETEHUE OMBITAa B 00IaCTH WCIOIH30BAHUS
WH(POPMAIIMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJIOTWH, OBNQJIEHHE  KYIbTYpOil  aKTHBHOTO
WCIIOJIb30BAHUSL PA3IMUHBIX MOUCKOBBIX CHUCTEM, CaMOCTOSITEIBHO BBIOMpAaTh ONTHUMAJIBHYIO
¢dbopMy mpexacraBiieHUs HHGOPMALMKM U WLUIIOCTPUPOBATh pELIaeMble 3aJaud HECIO0XHBIMU
cXeMaMu, AuarpaMMaMHu, ApyrumMu popMamMu rpaduky U MX KOMOMHALUAMY;

— YMEHHME UCIOJIb30BaTh M  aHaJIM3UpOBaTh B  Ipollecce y4eOHOH W
HCCIIEIOBATENIbCKON JIEATENbHOCTH HMH(OPMALMIO O BIMSHUU MPOMBIIUIEHHOCTH, CEIBCKOTO
X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEN TPUPOJHON CpEebl;

YHuBepcaibHble KOMMYHHMKATHBHbBIE 1€/iCTBUSA:

— yYMEHHE 3aJlaBaTh BOIMPOCHI (B XOJe auayiora M (WIH) AUCKYCCHH) MO CYIIECTBY
oOcyxnaemMoil Tembl, (OpPMYIUPOBaTb CBOM TMPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4H;

— MpUOOpETEHUE OIbITa MPE3EHTAlMM PE3YIbTATOB BBINOJHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (J1Ta0OpaTOPHOTO OMBITA, JAOOPATOPHON pPAOOTHI MO HMCCIICIOBAHUIO CBOMWCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpPCTHUKAMU II03HABATEIbHOU U
HCCIIEIOBATENIbCKON AEATEIbHOCTH MpPU PEIIEHUH BO3HMUKAIOMIMX MpoOJieM Ha OCHOBE y4éTa
O0IMX MHTEPECOB M COIJIACOBAHMS TMO3HMIHN (00CYXACHHUSI, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBHI, ONpeaesieHue KPUTEPHUEB 0 OIIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U IpyrHUe);

YHuBepcajibHble peryjsiTUBHbIE 1eiCTBHSA:

— YMEHHE CaMOCTOSTEIbHO ONPENeNATh LEeNH JeSTeJbHOCTH, IIJIaHHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U MPHU HEOOXOJIUMOCTH KOPPEKTHPOBATH CBOIO NIEATEIBHOCTD,
BBIOMpaTh HambOoisiee >PPEKTUBHBIE CHOCOOBI pelIeHHs YYeOHBIX W II03HABATEJbHBIX 3aj1ad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEIIOKEHHBIH aITOPUTM JCHCTBUI MpuU
BBITIOJIHEHUH 33JaHUil ¢ Y4€TOM TMOJY4YEeHHS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —
BEIECTBAX U PEAKIIHIX, OLIEHUBATh COOTBETCTBUE MOIYUEHHOTO Pe3yNibTaTa 3asBICHHON 1IeIu;

— YMEHHE HCIIOJIb30BAaTh U aHATU3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIOBHH
3aJIaHNM.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUS,
YCTaHOBJICHHOTO JaHHOM (exepanbHON pabouell MporpamMMmol, BBIJICNSIOT: OCBOEHHBIE
oOyJarolMMHUCsT Hay4yHble 3HAaHUS, YMEHUS U CIOCOObI JeicTBul, cneunpuyeckue IS
npeaMeTHON o0macTh «XuUMUs», BHJBI JEATEIBHOCTU MO TOJIYYEHHI0 HOBOTO 3HAHMSA, €ro
MHTEpHpeTalny, NpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX M HOBBIX CUTYAIUSX.

K xoniy obyuenus B 8 kiacce mpeaMeTHble pe3yinbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHU:



— pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX [MOHSATHI: aToM, MOJEKya,
XUMHYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpPOJHAS U
HEO/JHOPOJHAsI), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAas W MOJICKYJsIpHAs Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBasi JIOJIS XMMHUYECKOTO JJIEMEHTa B COCIUHCHUH,
MOJISIpHBI 00BEM, OKCHJI, KHCIIOTa, OCHOBAaHHUE, COJb, JJICKTPOOTPHUIATEIHLHOCTh, CTEICHb
OKHUCJICHUS, XUMHUYECKas PeaKius, KIacCU(UKAIUS PEaKIHid: PeaKIUd COCIAUHCHUS, PCaKIUU
pa3NoKEHUs, PEaKIMU 3aMEIICHUs, PeaKIUh OOMEeHa, 9K30- W DHJIOTCPMHUYCCKHE PEaAKIIUH,
TEIUIOBOM A PEKT peakiuu, siIpo aToMa, JIEKTPOHHBIN CJIOH aToMa, aTOMHasi OpOUTaIb, Panyc
aToMa, XHUMHYECKasi CBs3b, MOJSPHAS W HETOJSPHAs KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH,
KaTHOH, aHWOH, PaCTBOP, MaccoBast J0JIs BellecTBa (MPOIICHTHAS KOHIICHTPAIHs) B PACTBOPE;

— WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYCCKUX IMOHSATHH M TPUMEHSTH
9TH MOHSATHUS TIPH OTIMCAHUY BEIIECTB U UX MTPEBPANCHUIA;

— WCIIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JIJISI COCTaBJICHHUS (DOPMYNT BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIUI;

— OTIPEJICIIATh BAJICHTHOCTh AaTOMOB JIEMEHTOB B OMHAPHBIX COCMHEHUSX, CTCIICHb
OKHCJICHHS DJICMEHTOB B OMHAPHBIX COCTUHEHUSX, PUHAIC)KHOCTD BEIIECTB K ONPEACTEHHOMY
KJIacCy COeauHEHUW 1o (opmynam, BUJ XUMHUYECKOW CBsI3M (KOBaJieHTHAas W WOHHAas) B
HEOPTaHWMYCCKUX COCAMHCHHUSIX;

— pacKpbIBaTh CMBICIT [Tepuonueckoro 3aKOHA J.1. Menneneena:
JEMOHCTPUPOBATh NMTOHUMAHUE MEPUOUICCKON 3aBUCHMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB
OT WX ToJIOKeHHUs B llepmoamdeckoil cHCTeMe, 3aKOHOB COXpPaHCHHS MacChl BEIIECTB,
MMOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOTO YyYCHHS, 3aKoHa ABOTaJpo, OIUCHIBATH H
XapaKTepu30BaTh TaOMW4YHyl0 Qopmy I[leproanmdeckoil CUCTEMBl XHMHYECKHUX DIIEMEHTOB:
pasznuuaTh TOHSTHS «TJaBHas moarpymnma (A-rpymnma)» u «mobounas noarpynmna (b-rpymma)y,
Majble U OOJIbIIME TEepUOJbl, COOTHOCUTh OOO3HAUEHHS, KOTOpble HMEIOTCS B Taluulie
«Ilepnoguueckass cucrema xumMuyeckux snaeMmeHToB JI.M. MenneneeBa» ¢ 4HMCIOBBIMH
XapaKTepUCTUKAaMH CTPOCHHSI aTOMOB XHMHMYECKUX 3JIEMEHTOB (COCTaB M 3apsia Aapa, oodiee
YHCIIO 3JIEKTPOHOB M paclpeiesieHue UX MO JIEKTPOHHBIM CII0SIM);

— KJIaCCU(PUIIMPOBATh XUMHUYECKHE JJIEMEHTHl, HEOPraHWYEeCKHE BEIECTBa,
XMUMHYECKHE peakHu (10 YUCITY U COCTaBy yYaCTBYIOIIMUX B PEaKLUU BEUIECTB, 10 TEIJIOBOMY
sddexry);

— XapakTepu3oBaTh (OMUCBHIBaTh) OOIIME XMMHUYECKHME CBOMCTBA  BEIIECTB
pa3IMYHBIX KJIACCOB, TMOATBEpPXKIas OMUCAaHUE MPUMEPAMH MOJIEKYJSIPHBIX YpaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

— IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX KayeCTBEHHOIO
COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMUYECKHUX MPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX;

— BBIUUCIISATh OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XUMUYECKOTO 3JeMeHTa N0 (GopMyJie COSAMHEHHUS, MAaCCOBYIO JIOJIIO BEIECTBA
B PacTBOpE, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peakiuu;

— OPUMEHSTh OCHOBHBIE OIEpalld MBICIUTENFHOW AEATeIbHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHE, 0000IIeHne, CcUCTEeMaTH3alUio,  KiIacCU(UKAIMIO,  BBISBICHUE
MPUYMHHO-CIIEJICTBEHHBIX CBSI3€W — JUISI M3YYEHHUSI CBOMCTB BEIIECTB M XMMHYECKHUX PEaKIui,
€CTECTBEHHO-HAYYHbIE METOJbl TO3HAHUS — HaAONMIOJEHNE, W3MEpPEeHHe, MOJEIUPOBAHUE,
AKCIEPUMEHT (peabHbIA U MBICICHHBIN);

— cleoBaTh MpaBWJIaM TMOJIb30BAHUS XUMHUYECKOM TMOCYI0M U J1abopaTOpHBIM
obopynoBaHueM, a TakKe IMpaBWiIaM OOpaIlIeHHs] C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKIMSMU TI0 BBIMOJHEHUIO JTAaO0OPATOPHBIX XHUMHUYECKHUX OIBITOB MO TOIYYCHHIO U
coOMpaHHI0 Ta3000pa3HBIX BEMIECTB (BOJAOpOJAa M KHUCIOpPOJa), MPUTOTOBICHHUIO PACTBOPOB C
oTpeNenéHHOM MaccoBOM JoNell pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M MPOBOJUTH
XUMHYECKHE SKCIIEPUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB IEJIOYEH M KHUCIOT C MOMOIIBIO



WHIUKATOPOB (J1akMyc, (heHoTaner, METUIOPAHK U IPYTHE).
K xonmy oOyuenus B 9 kjacce mpeaMeTHbIE Pe3ylbTaThl Ha 0a30BOM ypPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHUN:

— MIPE/ICTAaBICHUE O 3aKOHOMEPHOCTSAX M II03HABAEMOCTH SIBJICHMH IIPUPOJIBI,
MIOHMMaHHE OOBbEKTUBHOM 3HAUMMOCTH OCHOB XMMHUYECKOW HAyKU KakK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUs, KOMIIOHEHTa OOLIeH KylIbTYpbl M HPAKTUYECKOH JEATENILHOCTH 4YEJIOBEKa B
YCIIOBUSAIX COBPEMEHHOI0 OOIIECTBAa; MOHMMAaHWE MECTa XUMHUHU CPeIu JIPYTMX €CTECTBEHHBIX
HayK,

— BJIa/ICHUE OCHOBAMHM IOHATHITHOIO ammapara ¥ CHUMBOJUYECKOIO SI3bIKa XUMHUHU
Uil cocTaBieHUs (OPMYNT HEOPraHWYECKUX BEIIECTB, YPABHEHHH XHUMHUYECKUX PEaKIIHiA;
BlaJieHue ocHoBamMM xumuueckoid HomeHkinatypel (IUPAC wu TpuBHanbHON) M yMmMeHue
HCII0JIb30BATh €€ JUIsl pellieHrs y4eOHO-TI03HaBaTeNbHbIX 3a/jau; yMEHUE HCIOJIb30BaTh MOJEIN
U1 OOBSCHEHUS CTPOSHHS aTOMOB M MOJIEKYIT,

— BJIQJICHUE CHUCTEMOW XHMMHMUYECKUX 3HAHUH M yMEHHUE MPUMEHATh CHCTEMY
XMUMHMUYECKUX 3HAHUH, KOTOpasi BKJIIOYAET:

— BaXHEHIIME XUMHYECKHE TMOHATHUS: XUMMUYECKUH DJIEMEHT, aToM,
MOJIEKYJa, BELIECTBO, MPOCTOE M CJOXKHOE BELIECTBO, OJHOPOJHAs U
HEOJHOPOJHAsT CMECh, OTHOCUTEJIbHBIE AaTOMHas U MOJEKYJISIpHas MAacchl,
KOJIMYECTBO BEUIECTBAa, MOJb, MOJSpHas Macca, MOJIIPHBIA 00beM, OKCHUI,
KHCIIOTa, OCHOBaHWE, COJIb (CpelHsisl), XWMHUYecKas peaklus, peaklIuu
COEIMHEHUS, PEaKIUH pPa3JIoKEeHMs, peaklUH 3aMEIleHUs, peakuuu oOMeHa,
TEIUIOBOM J(QQEKT peakuuH, 5K30- U HHAOTEPMUYECKHE pEeaKlUH, pacTBOp,
MaccoBas J0Js XUMHUYECKOTO 3JIEMEHTa B COEIMHEHHWH, MaccoBas J0Js1 U
MIPOLICHTHAs! KOHIEHTpAlMUs BEIECTBA B PacTBOpPE, SIAPO aTOMA, JIEKTPUUECKUI
ClI0Oll aroma, aTOMHass OpOuTalb, pPagUyC aToOMa, BAJEHTHOCTb, CTEHECHb
OKHCIICHMs, XUMHYECKas CBsI3b, AJIEKTPOOTPULATENBHOCTh, IMOJSpHAs H
HENoJIsIpHasi KOBAJEHTHas CBs3b, HWOHHAas CBS3b, MeETaJUIMUECKas CBS3b,
KpHUCTaJNIN4ecKasl pelieTka (aTOMHas, HOHHAs, METaJuIn4yecKas, MOJIEKYJIsIpHas),
WOH, KaTHOH, aHHWOH, OJJIEKTPOJUT U HEWIEKTPOJIMT, 3SJIEKTPOJIUTHUYECKAs
JMCCOLMALUs, PeaKIU HOHHOIO OOMEHA, OKHCIMTEIbHO-BOCCTAaHOBUTEIIBbHBIE
peaKkuMy, OKUCIMTEIb M BOCCTAaHOBUTENb, OKHCIEHHE U BOCCTAHOBJICHHE,
JIEKTPOJIM3, XUMHUYECKOE paBHOBecHE, OOpaTUMble UM HEOOpaTHUMbIE PEaKLuHu,
CKOPOCTh XMMHMUYECKOW peakIuH, KaTaau3aTop, MPeAeibHO  JIOIyCTHMAs
koHnentpanus (IT1K), kopposust MeTaiioB, CIIaBhl;

— OCHOBOIIOJIATarOlIMe 3aKOHbl XHWMHUHU: 3aKOH COXPAaHEHMs Macchl,
nepuonuyeckui 3akon J[.M. MeHneneeBa, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH
ABorazpo;

— TeopHuH XUMUU: aTOMHO-MOJIEKYJIIpHast TeopHs, TEOpHUs
UIEKTPOJIUTUYECKON  JUCCOLMALUMK, TMPEICTABIEHUSI O HAayYHBIX METOJax
IO3HAHUS, B TOM UHCIIE OHKCIEPUMEHTAIbHBIX M TEOPETHYECKHX METOo/ax
UCCIIEI0BAaHMsI BELIECTB U U3YUYEHUS] XUMHUECKUX PEeaKLUH;

— IIPEJICTABICHHUE O NMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB
(paauyc aTtoMma, 3JEKTPOOTPULATEIBHOCTD), NMPOCTBHIX M CIOXHBIX BEIIECTB OT TOJIOKEHUS
aneMeHTOB B Ilepmoanueckoil cucreme (B MajibIX MEpHOJAaxX M TIJVIABHBIX MNOATpyNNax) M
JJIEKTPOHHOTO CTPOEHHUS aToOMa; YMEHUE OOBSICHATh CBSA3b IMOJOXKEHHUS OJIIEMEHTa B
[leppoguyeckoli cUCTEME € YUCIIOBBIMHM XapaKTEPUCTUKAMM CTPOEHHMSI aTOMOB XHUMHYECKHX
3JIEMEHTOB (COCTaB M 3apsi] sijipa, 00lIee YUCIIO EKTPOHOB), paclpeieieHueM AIEKTPOHOB 10
JHEPreTUYECKUM  ypPOBHSAM aTOMOB IEPBBIX TPEX IEPUOJOB, Kalusi M  KaJbLUS;
KJIacCU(UIIMPOBATh XUMUYECKHE DIIEMEHTHI;

— yMeHHUE KiIacCu(UIMPOBaTh XUMUUYECKUE IJIEMEHTHI, HEOPraHMUECKHE BEIleCTBa



U XUMHYECKHE PEaKIMH; OINpPENeNiATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX
3JIEMEHTOB, BUJ] XUMUYECKON CBSA3HM M THI KPUCTALIHYECKOW CTPYKTYPHI B COCAMHEHUSAX, 3aPsi
MOHA, XapakTep CpeAbl B BOJHBIX PAacTBOPax BEIIECTB (KUCIOT, OCHOBAHWM), OKHCIUTENb U
BOCCTaHOBUTEb;

— YMEHHUE XapakTepu30BaTh (U3NUYECKUE U XUMHYECKHE CBONCTBA MPOCTHIX
BEIIECTB (KUCIOPOJ, 030H, BOJOpoJ], rpadur, amMmas, KpeMHUH, a3ot, (ocdop, cepa, Xiop,
HaTpuH, KaJMid, MarHui, KaJablUd, aJIOMHUHHM, JKEJI€30) U CIOXKHBIX BEIIECTB, B TOM YHCIIE UX
BOJHBIX pacTBOpPOB (BOJAa, aMMHAK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUABI M TUAPOKCUIbI
metaoB I - IIA rpynn, amtomunus, meau (II), uunka, xenesa (II u III), oxcunst yraepoaa (11 u
IV), kpemuus (IV), azora u docdopa (III u V), cepst (IV u VI), cepaucras, cepHas, a3oTucras,
a3oTHasi, ¢ochopHas, yroibHas, KpEMHHEBAs KUCIOTa M MX COJIM); YMEHHE MPOTHO3UPOBATH U
XapaKTepU30BaTh CBOKWCTBA BEIIECTB B 3aBUCHMOCTH OT X COCTaBa M CTPOCHUS, PUMEHEHHE
BEIIECTB B 3aBHCUMOCTH OT X CBOHCTB, BO3MOXKHOCTh MPOTEKAHUSI XMMHUYECKHX MPEBpAIICHUI
B Pa3NIMYHBIX YCJIOBHSIX, BIIMSHHAE BEIIECTB U XUMHUYECKUX MPOILIECCOB HA OPraHU3M UEJIOBEKa U
OKPY’KaIOILLYI0 IPUPOIHYIO CPENY;

— YMEHHUE COCTaBJISTh MOJICKYIISIPHBIE U HOHHBIE YPaBHEHUS PEAKIHH (B TOM YHCIIe
peakiuii HOHHOTO OOMEeHa M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUi), HIUTFOCTPUPYIOLINX
XAMUYECKAE CBOWCTBA M3YYEHHBIX KIACCOB/TPYI HEOPraHUYECKUX BEIIECTB, B TOM YHCIIEC
MTOITBEPKTAIOIINX TeHETHYECKYIO B3aUMOCBSI3b MEXKTy HUMU;

— YMEHHUE BBIUUCIATH OTHOCHTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl
BEIIECTB, MACCOBYIO JIOJIF0O XUMUYECKOTO 3JIEMEHTa B COEIMHEHUH, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, KOJMYECTBO BEILECTBA M €ro Maccy, 00beM Ta30oB; YMEHHE MPOBOAUTH PACYETHI 1O
YPaBHEHHUSIM XHMHUYECKAX PEAKIHHA M HaXOJWUTh KOJUYECTBO BEIIECTBA, OOBEM W Maccy
peareHToB WU POJYKTOB PeaKkiyH;

— BJIaJICHE OCHOBHBIMHM METOJAMU HAy4HOIO MO3HaHMs (HaOJI0JeHNe, U3MEPEHHUE,
IKCIIEPUMEHT, MOJEIUPOBAHHUE) MPH H3YYEHHM BEUIECTB M XUMHUYECKUX SBJICHUH; yMEHUE
chopMyIupOBaTh MPOOJIEMY M TPEIIOKHUTh IMYyTH €€ PEIICHUs; 3HAaHHUE OCHOB O€30IacHOM
paboThI C XUMUYECKUMHU BEIECTBAMH, XUMUYECKOH MOCYI0M U 1aO0paTOpHBIM 000PYAOBaHUEM;

— 10) HaiuyMe TNPAKTUYECKUX HABBIKOB IUIAHUPOBAHUSA M OCYLIECTBIICHMS
CIIEAYIOIIUX XUMHUECKUX IKCIIEPUMEHTOB!

— M3YyYEHHUE M ONMcaHue (PU3MUECKUX CBOWCTB BEILECTB;

— O3HaKOMJIeHHE ¢ GU3NUYECKUMU U XUMUYECKUMU SBJICHUSMU;

—  OIIBITHI, WUTFOCTPUPYIOLINE TPU3HAKH TPOTEKAHUsI XUMUYECKUX PEAKIIMA;

— M3y4YEHHUE CIIOCO00B pa3zeeHus CMeceH;

— MOJy4YeHHE KUCIOpOJa U U3ydeHHE ero CBOMCTB;

— IOJy4eHHE BOJOPOJA U U3yUYEHHUE €r0 CBOMCTB;

— MOJIyYeHHE YIJIEKHUCIIOro ra3a U U3y4eHUe ero CBOMCTB;

— IOJyYyeHHE aMMHaKa U U3y4eHHE €ro CBOMCTB;

— TIPUTOTOBJIEHHWE  pAcTBOPOB C  ONPEAETICHHOM  MaccoBol  Jojeit
PAacTBOPEHHOI'O BEIECTBA;

— HCCIIEeJOBaHHE M ONHMCAHHWE CBOMCTB HEOPTaHUYECKUX BEILIECTB pa3IMYHbBIX
KJ1acCOB;

— TpUMEHEHUE HWHAUKATOpOB (JlakMyca, METHJIOpaHka M (QeHosdTanenHa)
JUIsL OTIpE/INIEHUs XapaKTepa Cpeibl B pacTBOpaxX KUCIOT U LIeI0YeH;

— M3YyYeHHUE B3aMMOJCUCTBUS KHCIOT C METajulaMH, OKCHJaMHM METaJUIOB,
pPacTBOPUMBIMU M HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMH;

— TOJy4eHHE HEPACTBOPUMBIX OCHOBAHHIA;

— BBITECHEHHUE OJJHOTO METaJljla JPYTUM U3 pacTBOpa COJIH;

— HccienoBaHre aM(pOTEpHBIX CBOMCTB I'MIPOKCHIOB aIIOMUHUS U IIMHKA;



— PpCEUIeHUE OKCIEPUMEHTANBHBIX 3a7ady 1o Teme "OCHOBHBIE KJIaCChI
HEOPraHMYeCKUX COeAMHEHUN";

— PpCElUIeHHE DOKCIEPUMEHTANIBHBIX 3aJa4 10 TeMe "DJIeKTPOJUTHYECKas
nucconyanus';

— pelIeHue IKCIEPUMEHTAIBHBIX 3a7ad 1Mo Teme "BakHelIne HeMeTaulbl U
UX coeanHeHus";

— pelIeHue SKCIEPUMCHTAIBHBIX 3a/1a4 10 TeMe "BakHeWe MeTauibl 1 uX
coeauHenun";

— XHMHYECKUE OKCIICPUMEHTHI, WLIIOCTPUPYIONIUE TPHU3HAKK TMPOTCKAHUS
peakiuii MOHHOTO OOMeHa;

— Ka4eCTBCHHBIC PEAKIUU Ha MPHCYTCTBYIOIIME B BOJHBIX PACTBOPAX WOHBI:
xnopua-, Opomua-, womua-, cyiabdar-, docdar-, kKapOboHAT-, CHUIUKAT-
AQHUOHBI, TUJPOKCHI-UOHBI, KATHOHBI aMMOHUS, MAarHWs, KaJIbIWs,
TIOMUHUS, Keme3a (2+) u xkenesa (3+), menu (2+), IUHKA;

— yYMEHHE TPEICTABISITh PE3YJIbTAaThl 3KCIEpUMEHTa B (OpME BEBIBOJIOB,
JIOKA3aTeNIbCTB, TpapUKOB W TaOMUI] ¥ BBISBJIATH OMIIUPHYCCKUC
3aKOHOMEPHOCTH;

— BIIQJICHHUEC MPaBUJIAMH O€30IIaCHOTO OOpAIICHUS C BENISCTBAMH, HUCIIOJIb3YEeMbIMH
B IOBCETHEBHOM JKU3HH, MTPABHIIAMHU TTOBEICHUS B IEIIIX COSPEIKEHUS 3I0POBhSI H OKPYXKAIOMICH
MIPUPOJJHON CpeJpl; MOHUMaHWe Bpeaa (OMAacHOCTH) BO3ACHCTBHS HA JKUBBIE OPraHU3MBI
OTIPEJICICHHBIX ~ BEIIECTB, CHOCOOOB yMEHBIICHUS W MPEJAOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBUS; TOHUMAaHWE 3HAYCHHS KUPOB, OCITKOB, YIIIEBOJIOB /ISl OPraHU3Ma YeJIOBEKa,;

— BJIQJICHUE OCHOBAaMH XUMHUYECKOW TpPAaMOTHOCTH, BKJIOYAIOIIEH yMEHHE
MPaBMWJIBHO MCMOJb30BaTh M3YYECHHBIE BEIIeCTBa U MaTepuaibl (B TOM 4YHCIE MHHEpalbHbIE
ynoOpeHusi, MeTalyibl M CIUIaBbl, MPOAYKTHl MepepaboTKh MPUPOAHBIX HCTOUYHUKOB
YIJIeBOJIOPOJIOB  (YriIsi, TPUPOTHOTO Tasza, HePTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha
MIPOU3BOJICTBE;

— YMEHHME YCTAaHABIMBATh CBS3U MEXIY PEabHO HAOMI0JaeMbIMU XMMHYECKUMU
SBJICHUSMU U TPOILIECCaMU, MPOUCXOAAIIUMHU B MAaKpO- U MUKPOMHUPE, OOBSICHITH MPUYUHBI
MHOT000Opa3usi BEIIECTB, YMEHHWE HHTErPUPOBATh XUMHYECKHE 3HAHMUSI CO 3HAHUSIMU JPYTUX
y4eOHBIX MPEMETOB;

— npenacTaBieHue o cdepax npodeccHOHaTbHONW JESTEIbHOCTH, CBSI3aHHBIX C
XMUMHEH U COBPEMEHHBIMU TE€XHOJOTHSIMH, OCHOBAaHHBIMU HA JAOCTH)KEHHUSIX XUMUYECKON HAYKH,
YTO TO3BOJUT OOYyYaloIIMMCA paccMaTpuBaTh XUMHIO Kak cdepy cBoeil Oyayueit
npodeccHoOHANBHON JEesITeNbHOCTH U CHeNlaTh OCO3HAHHBIM BBIOOP XUMHUHU KakK MPOUIBHOTO
mpeaMeTa Ipu Iepexo/ie Ha YpOBEHb CpeIHEro o0IIero 00pa3oBaHus;

— HAJIMYUE OMbITa pabOThl C PA3NUYHBIMU UCTOYHHKAMU MHGOPMAIUH 10 XUMHUU
(Hay4Has YW HaAy4YHO-TIOMYJSpHAs JUTepaTypa, CIOBapH, CIPABOYHUKH, HUHTEPHET-PECYPCHI);
yMEeHHE OOBEKTUBHO OILIGHHWBAaTh HMH(OpPMALMIO O BEIIECTBAX, HUX MPEBpAIICHUAX U
MPAKTUYECKOM MPUMEHEHHUHU.
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Pasznea 1. IleppoHayasibHble XUMHYECKHE MOHATUHSA
Xumus — BakHas 00J1aCTh
11 | CCTECTBO3HAHMSA M 5 2 bubnuorexa [JOK
' MIPAKTHUYECKOU https://m.edso00.ru/7f41837c
JESITETbHOCTH YeJIOBEKa
19 BemecTBa n xuMuieckue 15 1 bubnuoteka [JOK
) peakuuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTraBuTe/J M HEOPraHUYeCKUX BellecTB

21 Bo3znyx. Kucnopon. 6 1 bubnuorexa [JOK

' ITousarue 00 oxkcumax https://m.edsoo.ru/7f41837¢c
29 Boaopon. [Tonsitue o 8 1 bubnuoreka [IOK

' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢c
23 Bopa. PactBopesl. [lonsitue 5 1 1 bu6mmoreka [IOK

' 00 OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
2.4 1?:: N 11 1 1 bubmorexa [JOK

' P 9 https://m.edsoo.ru/7f41837¢

COE€IUHEHUI

Utoro no pazneny 30

Pa3znea 3. Ilepuoanyecknii 3axkoH u [lepuoanueckasi cucrema xumnieckunx 3jaementon /1. U.
MenpaeseeBa. Ctpoenne aToM0OB. XUMHYecKasl CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuu

[Iepuonnueckuii 3aK0H U
[Iepuonnueckas cucrema

bu6moreka [IOK

3.1 | xumuyeckux oneMentos /1. / https://m.edsoo.ru/7f41837c
N. MenpneneeBa. Ctpoenue
aToMma
XUMHNYECKas CBA3b.

3.2 | OKuCIUTEIIBLHO- 8 1 Bubmorexa LIOK

BOCCTAaHOBHUTCIIBHBIC

https://m.edsoo.ru/7f41837¢c
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peakiuu

Hroro mo paszueny 15 bubnuoreka [{OK
https://m.edsoo.ru/7f41837c¢
I1
o paenon e 3 BuGnmorexa LIOK
b paan P https://m.edsoo.ru/7f41837c¢
XUMHUH 3a 8 KJ1acc
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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Paspnen 1. BemiecTBo 1 XUMHYeCKHE peaKIIUH
[ToBTOpEHue u yriyoienne 3HaHUN Bubmiorexa [[OK
1.1 | ocromisix pasgenos kypea 8 S 1 https://m.edsoo.ru/7f41a636
KJ1acca '
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuotexa [JOK
XUMHUUYECKUX PEaKINi https://m.edsoo.ru/7f41a636
13 DIEeKTPOTUTHIECKAS TUCCOIHAITHSI. 8 1 1 bubnuoreka [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
OO6mras xapakTepucTuKa
2.1 | xumnueckux >memenToB VIIA- 4 1 Egg&;ﬁ?&iﬁgﬁ% £412636
rpynmsl. ['ajoreHsl T '
OO6muras xapakTepucTuKa
2.2 | xuMu4eckux 31eMeHToB VIA- 6 Egg&;ﬁ?&iﬁgﬁ% £412636
rpynnsl. Cepa u €€ coeTuHeHUs T '
OO6mras xapakTepucTuKa
23 XUMHYECKHUX AJIeMEHTOB VA- 7 1 bubmuoreka [JOK
' rpymmbl. A30T, pochop u ux https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO6mras xapakTepucTuKa
2.4 XUMHUYECKUX dJIeMeHTOB |V A- 8 1 5 bubmuoreka [JOK
' IPYIIBL. YTIEPOI U KPEMHUN U UX https://m.edsoo.ru/7f41a636
COEIMHEHUS
Hroro no paszneny 25
Pa3pnen 3. Merasibl M MX COeIMHEHUS
. bu6mmoreka [JOK
3.1
Obmme cBOHCTBa METAIIOR 4 https://m.edso0.ru/7f41a636
3.2 Baxwueiinme MeTamuibl U UX 16 1 2 bubmuoreka [JOK
' COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
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Paznen 4. Xumus u oKpyzkaonias cpeaa

a1 BeniectBa u marepuaibl B KHU3HU 3 bubnuoreka [IOK

' JeNI0BeKa https://m.edso0.ru/7f41a636
Wroro mo pazueny 3
[ToBTOpenue u 00o0IIeHNE COACPIKAHUS 3 bubmuorexa [IOK
pa3nenoB Kypca Xxumuu 3a 8-9 kiacc https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

I10 [TPOTPAMME
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