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HOACHUTEJIBHAA 3AIINCKA

[IporpamMma 1m0 XWMHUM Ha YpPOBHE OCHOBHOTO OOIIero oOpa30BaHMsA COCTaBICHAa Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbI OCHOBHOTO OOIIETO
oOpazoBanus, npexactasieHHbIX B PI'OC 00O, a Takke Ha ocHOBeE (enepanbHOi paboueil mpoTrpaMMBI
BOCIIMTAHUS M C yYETOM KOHIICTIUH NPENoaBaHus YIeOHOTO mpeamera « XUMHUsS» B 00pa3oBaTeIbHbBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma mo xumuM Ja€T MPEACTAaBICHHE O LENAX, OOImed cTpaTrernu OOydeHUs, BOCIIUTAHHUA U
pa3BUTHS 00YYAIOIIKMXCS CPEICTBAMU Y4€OHOTO NPEIMETa, YCTaHABJIMUBAET 00s3aTEbHOE IIPEIMETHOE
coJiep)KaHue, IpeycMaTpUBaeT paclpeiesieHue €ro Mo KiaccaM U CTPYKTypUPOBAHME IO pasjeiaM U
T€MaM [pPOrpaMMbl 10 XHUMMH, OIpPEAEseT KOJNYECTBEHHbIE M KAuE€CTBEHHBIE XapaKTEPUCTHKU
COJIEp’KaHUsl, PEKOMEHYEMYIO IOCJIEI0BATEIbHOCTh U3YYEHHUS XUMHUHU C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4e€OHOI'0 Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydarouuxcs,
OTpeJieNiieT BO3MOXKHOCTHU MpeAMETa JJIsl pean3allui TpeOOBaHUN K pe3yJbTaTaM OCBOEHMSI OCHOBHOM
00pa3zoBaTeNIbHOM MPOTPaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHA, a Takke TPEOOBaHHWM K
pe3ynpTaTaM 00y4YeHHs XMMHUU Ha YpPOBHE IleJiell M3y4eHMsI IpeIMeTa U OCHOBHBIX BHJOB y4eOHO-
MM03HABATEIbHOMN JAEATEIbHOCTH 00Yy4YaIOUIErocs 0 OCBOCHUIO YU€OHOTO COACpKAHHUS.

3HaHME XUMHH CIYXUT OCHOBOM [UIsi (OPMHpPOBAHUS MHPOBO33PEHHUS OOYyYarollerocs, e€ro
MIpPE/ICTaBICHU O MaTepHaJbHOM EJMHCTBE MHpA, BAXKHYIO pOJIb UTPAIOT (QOpMHUpyEeMble XUMUEH
MIPE/ICTaBJICHUS] O B3aMMOIIPEBPAIICHUSIX SHEPrUU U 00 HBOJIIOLMU BEIIECTB B MPUPOJIE, O MYyTAX
pelieHus To0anbHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM,
MUIIEBOM U IKOJIOTUYECKOM 0€30MacHOCTH, MPOOIeM 3/IpaBOOXPaHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peajn3alii BO3MOXKHOCTEH [UIsl caMOpa3BUTHS U (POPMUPOBAHHUS KYIbTYPhl JINYHOCTH,
e€ oOmiel u GyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHT BKJIaJ B ((OPMHUPOBAHUE MBIILJIEHUS ¥ TBOPUYECKUX CIIOCOOHOCTEH 00YydaromnXxcsi, HABBIKOB MX
CaMOCTOSITENIbHON yueOHOW JAESATEeTbHOCTH, S3KCIIEPUMEHTAIBHBIX M HCCIEeIOBaTeNIbCKUX YMEHHI,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KU3HU, TaK U B MPO(HECCHOHATILHOM NEesITeIbHOCTH;

3HAKOMHUT CO CHEeUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO B3IUIAA Ha
€IMHCTBO TMPHUPOAbI U YEJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TaloM B (POPMHPOBAHHHM E€CTECTBEHHO-
HayYHOU rpaMOTHOCTU OOy4aIONINXCS;

CcrocoOCTBYeT (OPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAaHUAM, K
MIPUPOJIe, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B 3KOJOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCSl.

JlanHble HampaBlieHUS B OOYYE€HUU XUMUU OOECTEeYMBAIOTCS CHEU(UKON colep)kaHus y4eOHOro
npeaIMeTa, KOTOPbI SBJISETCS MeJaroruuecku aganTUpOBaHHBIM OTPaKeHHEM 0a30BOI HAYKH XMMHH Ha
OTPEICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIero o0O0pa3oBaHHS OPUEHTUPOBAH Ha OCBOCHHUE
0OyYaroUUMUCS. CUCTEMbl MEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB HEOPraHMYECKON XUMUU U
HEKOTOPBIX OTJEJIBHBIX 3HAUUMBIX TIOHATUH OPraHNYECKON XUMUU.

CrpykTypa cojiepxaHus MPorpaMMBbl 10 XMMHU c(pOpMHUpPOBaHA HA OCHOBE CUCTEMHOTO MOAX0Ja K €
n3ydeHnro. CoziepkaHue CKIaIbIBAETCSI U3 CUCTEMBI MIOHATUN O XMMHMYECKOM DJIEMEHTE M BELIECTBE U
CHCTEMBbl TOHATHM O XuMudeckoil peakiuu. OOGe 3TH CHUCTEMBI CTPYKTYPHO OpPraHHM30BaHbI IO
MIPUHLMITY [TOCJIEA0BATEIBLHOTO PA3BUTHUS 3HAHMM HAa OCHOBE TEOPETUYECKUX NPEACTABICHUN Pa3HOTO
YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoaunueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHUMHUH;

— YYEHHSI O CTPOEHUM aTOMa U XMMHYECKOH CBS3H;

— MPECTaBIECHUH 00 MEKTPOIUTUYECKOI TMCCOIMALIMY BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HaHMSI pacCMATPUBAIOTCSI HA OCHOBE 3MIIMPUYECKH IOJYYEHHBIX U OCMBICIEHHBIX
($axkTOB, pPa3BHBAIOTCSA TIOCIENOBATEIBHO OT OIHOTO YPOBHS K JPYroMmy, BBIIOJHAA (YHKIUH
OOBSICHEHUS! M TIPOrHO3UPOBAHMSI CBOICTB, CTPOCHUS M BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U
IIOJIy4YEHUS U3Y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl 10 XMMHHU CIOCOOCTBYET (DOPMUPOBAHHMIO MPEACTABICHUS O XUMHUYECKOMH
COCTaBJISAIOLIEH HAyYHOW KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOW NMPUPOJIbI, IEHHOCTHOTO OTHOIIEHHUS K
HayyHOMY 3HaHHIO M METOJaM IO3HaHWUS B Hayke. V3yueHue XMMHUM NPOUCXOJIUT C MPHUBJICUYECHUEM
3HAHUN U3 paHee U3Y4YEHHBIX yuyeOHbIX ImpeaMeToB: «Okpyxarouuii Mupy, «buonorus. 5—7 kiaccs» u
«®Dusuka. 7 Kiacey.

[Tpu u3ydeHUM XUMUU TPOUCXOTUT (GOPMHPOBAHME 3HAHUI OCHOB XMMHYECKOW HAayKd Kak o0iacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUUECKOMN JESITEIbHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYphl. 3ajaya y4eOHOro NpeaMera COCTOMT B (POPMUPOBAHUU CHCTEMbBI XMMHUYECKHUX
3HAHUW — BAXHEUIUX (PAKTOB, TMOHATUN, 3aKOHOB M TEOPETHUYECKUX TIOJOKEHHUM, TOCTYIHBIX
000011eHNIT MUPOBO33PEHUYECKOIO XapaKTepa, S3blka HAyKH, B NPUOOIIEHHM K HAydHbIM METOAaM
MO3HAHUSI TPU HU3YYEHUU BEIIECTB M XUMHUYECKHX peakuuid, B (OPMHUPOBAHUU M DPA3BUTHH
M03HABATENIbHBIX YMEHUN U MX NPUMEHEHUU B y4eOHO-II03HABATEIbHON U yueOHO-HCCIIEI0BaTENbCKOM
NeSITeIbHOCTH, OCBOCHUH IIPAaBHJI O€3011aCHOT0 OOpaIeHHsl C BEIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipn m3yyeHuM XUMHHM Ha YpOBHE OCHOBHOTO 00IIero o0Opa3oBaHHs Ba)kHOE 3Ha4YeHHE MpuoOpenu
TaKHe LU, KaK:

— (QopMupOBaHHWE WHTEIJIEKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYJHHYECTBY, CaMOCTOATEIBHOMY MPHUHSITHIO PEIIEHUH, CIOCOOHON ananTHUpOBaThCS K OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM JKU3HU;

— HaIpaBJICHHOCTh O0Y4YEeHMsI Ha CUCTEeMAaTUYECKOe MPUOOIIeHHE 00YJaromMXCsl K CaMOCTOSITEIbHON
M03HABATEIbHOMN JAEATEIbHOCTH, HAYYHBIM METOJJaM MO3HaHUA, (POPMHUPYIOIINM MOTHUBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XHMUU;

— o0ecrieyeHue yCJIOBHH, CIIOCOOCTBYIONMIUX MPUOOPETCHHUIO O00YUYaAIOMIUMHUCS OIbITa Pa3HOOOpa3ZHOU
NeSITeNIbHOCTH, TIO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX HAaBBHIKOB (KIIOUYEBBIX KOMIETEHIINI), UMEIOLTUX
YHUBEPCAIbHOE 3HAYEHUE I PA3JINYHBIX BUJIOB JACSITEIbHOCTH;

— (opmupoBaHue o0meld (QyHKIUOHAIBHON M €CTeCTBEHHO-HAYYHOW TIPaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSACHATH M OIICHMBATh SIBJICHHUS OKPYXKAIOIIEr0 MHUpPA, HCHOJb3yd 3HAHUA U OIIbIT,
MOJIyYEHHBIEC NPU U3YyYCHUH XUMUU, PUMEHATh UX MPU PEIIeHUU MpoOIeM B MOBCETHEBHOM KU3HU U
TPYIOBOU JEATENBHOCTH;

— ¢dopmupoBanue y 0OyYarOmMXCS TyMaHUCTUYECKHX OTHOIIEHUH, TOHUMAaHUS LEHHOCTU
XMUMHUYECKUX 3HAHUH NI BBIPAOOTKU IKOJIOTUYECKH I11eIeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOH
JESATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH IPUPOIHOM CPeibl;

— pa3BUTHE MOTHBAIMHN K OOYyYEHHIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIMUTAHHUIO HA OCHOBE
YCBOGHHUS OOIIEYEIIOBEYECKMX LIEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpDY mpoduns wu
HaNpaBJICHHOCTH JalbHENIIero o0y4eHusl.

OO11ee yuCiIO 4acoB, OTBEAEHHBIX IS U3YUEHUs] XMMHUU Ha YPOBHE OCHOBHOTO 00IIlero o0Opa3oBaHus,
coctaBnseT 136 gacoB: B § kimacce — 68 4yacoB (2 vaca B Hezmenwo), B 9 kimacce — 68 yacoB (2 yaca B
HEJIEIIO).



COIJEP KAHUE OBYUYEHUA

8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumun. Ponp XuMHM B KU3HM 4YENOBEKA. XHUMHUS B CHCTEME HayK. Tejla M BELIECTBa.
dusnueckrue CBOMCTBA BeEIIECTB. ArperarHoe coctosinue BemiecTB. [loHATHE 0 MeToAax IMO3HAHUS B
xumun. Yucreie BemecTBa U cMecr. CriocoObl pa3ieicHus CMeCeH.

ATOMBI W MOJIEKYJIbI. XHUMHYECKHE 3eMeHThl. CHUMBOJBI XMMHYECKUX 53JIeMEHTOB. l[Ipocteie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas popmyna. BaleHTHOCT aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BemecTB. OTHOcUTENbHAass aroMHas Macca. OTHOCUTENbHAsT MOJEKYIsipHas Macca. MaccoBasi 10
XUMHUYECKOTO AJIEMEHTA B COCTUHCHHH.

KomnuectBo BemectBa. Mosnb. MousipHass macca. B3auMOCBsI3b  KOJIMYECTBA, MAacChl M 4HCIA
CTPYKTYPHBIX €MHUII BelecTBa. PacuéTel mo popmynaM XUMHUYECKUX COCTMHEHUH.

dusnueckue W XUMHUYECKUE SBJICHHUS. XUMHUUYECKas peakius W e€ MpU3HaKd. 3aKOH COXpaHEHUS
MacChl BEIIECTB. XWUMHUYeckue ypaBHeHUsa. Kiaccuduranus XUMUYECKHX peakiuid (COeTUHEHHUS,
pasnoKeHus1, 3aMeIeHUs, 0OMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCY/IOH, TpaBMIaMu paboThl B JabopaTopur U mpruéMamMu oOpamieHus ¢
nabopaTopHBIM  O0OpYJAOBaHWEM, W3ydeHHWE W ONHCaHue (U3UYECKUX CBOWCTB  0OpasIoB
HEOPraHMYECKHX BEIIECTB, HaOmoaeHne (u3ndeckux (MIaBjIeHHWE BOCKA, TasHUE JIbJa, PACTHPAHUE
caxapa B CTyIKe, KHICHHE M KOHJICHCAIMs BOJbI) U XHUMHUYECKUX (TOPEHHE CBEYM, MPOKATHBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KUCIOTON) SIBIICHU, HAOMIOZICHUE U OTIMCaHUE TTPU3HAKOB
MPOTEKAaHUS XUMUYECKUX pEaKIui (pa3joKeHHe caxapa, B3aWMOJICHCTBHE CEPHOW KHCIOTHI C
XJopuaoM Oapusi, pasnoxkenue ruapokcuna meau (ll) mpum HarpeBaHum, B3aMMOJICHCTBHE XKeje3a C
pactBopom comu meam (1), m3ydeHme cmocoOOB pa3felneHus CMeceil: C TIOMOIIBI0O MarHuTa,
¢bunbTpoBaHUE, BhIIAPUBAHKE, JUCTUIUISLMS, XpoMaTtorpadus, MpoBeeHIEe OYUCTKH MIOBAPEHHOM COJH,
HaOI0/IeHNe U ONHCAHHME DPE3Yy/IbTaTOB IPOBEICHHS OIBITA, WIIIOCTPUPYIOUIETO 3aKOH COXpaHEHHs
Macchl, CO3JJaHUE MOJIeIe MOJIEKYI (IIapOCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopoa — snemeHT u mpoctoe BemniecTBo. HaxoxneHue
KHUCIIOpO/a B IMpHUpoje, (QHU3MYECKHe U XHMHUYECKHe CBOMcTBa (peakuuu ropeHusi). OKCHIBI.
[Ipumenenne kucimopoaa. CrnocoObl MOMY4EHHUS KHUCIOPOAAa B JIAOOPATOPHUH M TMPOMBIILIEHHOCTH.
KpyrosopoT kucnopoaa B npupojae. O30H — asioTponHas MOAU(PHUKAIISI KUCIOPOIa.

TernnoBoil 3PPeKT XUMUUECKON peakiiy, TEePMOXUMHUUECKUE YPaBHEHHS, 3K30- U SHIOTEPMHUUECKUE
peakiuu. ToOmnuBO: yroib W MeTaH. 3arps3HEHHE BO3AyXa, YCHIIEHHWE MapHUKOBOro 3ddekra,
paspylieHre 030HOBOTO CIIOS.

Bonopon — snemeHT M mpoctoe BemiecTBO. Haxoxkaenue Bogopoga B mpupoie, (uznueckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI MomydeHus. KucnoTel u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl M0 XUMHUUECKUM YpaBHEHHSIM.

®usnueckue cpoiicTBa Bojbl. Bonma kak pactBopurenb. PacTBopel. HacklllieHHbIE M HEHACHIIIEHHBIE
pactBopbl. PacTBoprMOCTh BemiecTB B BoAe. MaccoBasi [10Ji1 BEUIECTBa B pacTBOope. XUMHYECKHE
cBoiicTtBa BoAbl. OcHOBaHuA. Ponb pacTBOpPOB B MpHpOJAE U B KM3HU YelloBeKa. KpyroBopoT BOJbI B
npupojie. 3arpsi3HeHHe NPUPOIHBIX BOJ. OXpaHa U OUYUCTKA IPUPOAHBIX BOJ.

Knaccudukamuss ~ Heopranmveckux  coeauHeHuil.  Oxcuapl.  Krnaccudukamuss — OKCHJIOB:
cojeoOpa3zymome (OCHOBHBIE, KHCIOTHBIE, aMmdoTepHble) M HecosieoOpasyromue. HomeHknarypa
okcu10B. DU3NUYECKUE U XUMUYECKHUE CBOMCTBA OKCHIOB. [loydueHre okCuaoB.



OcnoBanms. Knaccudukanuss ocHoBaHM: MIENOYM M HEPACTBOPUMBIE OcHOBaHMs. HomeHkinarypa
ocHoBaHui. du3nyecKkue U XMMUYECKUE CBOMCTBA OCHOBaHUM. 1losryueHne oCHOBaHUH.

Kucnotel. Knaccugukanus kucnor. Homenknatypa kucinor. @u3HUecKue M XMMHUYECKHE CBOWMCTBA
kucnot. Pan aktuBHoctu metauioB H. H. bekerosa. [lonmydenue Kucnor.

Conu. Homenknarypa cosneil. @usnueckue U XuMudeckue csoiictsa cojeil. [lonyuenue coneil.

I'enernueckas cBs3b MEXKAY KacCaMU HEOPTraHUYECKUX COEANHEHUN.

Xumuueckuit sIkcnepumenm:

KaueCTBEHHOE OIpeAeieHUE COACpKaHMsI KHUCIOpoJa B BO3AyXe, IOJy4YeHHE, coOupaHue,
pacrno3HaBaHHe U U3Y4YE€HHUE CBOMCTB KUCIOPOJa, Ha0II0IeHuE B3aUMOJEHCTBYSI BELIECTB C KUCIOPOIAOM
U YCIIOBUSI BOSHUKHOBEHHUS U MPEKpalleHns ropeHus (moxapa), 03HakOMJIEHHE ¢ 00pa3liaMu OKCUIOB U
ONMCAHWE MX CBOWCTB, IOJIy4€HHE, COOMpaHUE, paclo3HABAaHME U H3YYEHUE CBOMCTB BOAOpOIA
(ropenue), B3ammojelcTBue Boaopona ¢ okcupoM Menud  (ll)  (BO3MOXKHO — HMCHOJIb30BaHUE
BUJIEOMATEpUANIOB), HaONO/leHue 00pa3lloB BEUIECTB KOJWYECTBOM | MOJIb, HCCIEI0BaHUE
O0COOEHHOCTEH pacTBOPEHHUS BEIIECTB C PA3JIMYHONW PACTBOPUMOCTBIO, NMPUTOTOBJIEHHE DPACTBOPOB C
ONpEAENIEHHON MacCOBOM JOJIEd PAacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBUE BOJBI C METaJUIAMHU
(HaTpueM © KaibleM) (BO3MOXHO MCIOJIb30BaHUE BUJEOMATEPHUANIOB), HCCIEA0BaHUE OO0pa3lloB
HEOPraHMYECKHUX BELIECTB Pa3IMYHBIX KIJIAcCOB, HAOIIOJACHHE H3MEHEHHUS OKPACKH HHAUKATOPOB B
pacTBopax KHUCJIOT M HIesloved, u3ydeHue B3aumojeiicTBus okcuaa meau () ¢ pactBopoM cepHoi
KHUCJIOTBI, KHCJIOT C METajulaMH, peakUuil HEeWTpalu3allud, MOJTy4YeHHE HEepacTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJJHOTO METajula IPYTMM U3 pacTBOpa COJIM, PellIeHNe HKCIEPUMEHTAIbHbBIX 3aja4 110 TeMe
«Baxnenmue Ki1acchl HEOPraHMYECKUX COECTUHECHUIN.

Iepuonuveckuii 3akon u [lepuoanyeckas cucreMa xummnueckux iemenToB J[. U. MenpgesieeBa.
CrtpoeHue aToMmoB. XuMu4eckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

IlepBble MONBITKU KIaccU(UKALUN XUMHUECKUX J1eMEHTOB. [IoHATHE O rpynnax cXOJHbIX IEMEHTOB
(menoyHble M IIEJIOYHO3EMENbHBIE METaJlIbl, TaJIOT€Hbl, MHEPTHBIE TIa3bl). ODJIEMEHThI, KOTOphIE
00pasyroT am(pOoTEpHBIC OKCUBI U TUIAPOKCHIBI.

[Tepuonnueckuii 3akoH. Ilepuommueckass cucrema xumudeckux snemeHtoB J[. M. Menneneena.
KopoTkonepuoanas u anuHHonepuoHas Gopmel [leproanyeckoit cucTeMbl XMMUYECKHUX 3JIEMEHTOB J1.
N. Menneneesa. Ilepuoas! u rpynnsl. @U3H4ECKU CMBICI IOPSAAKOBOIO HOMEpa, HOMEPOB IIEpHUOJA U
IPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CocTtaB aToMHbIX sfep. M3oTonsl. DnekTpoHbsl. CTpoeHne JIEKTPOHHBIX 000JI04YeK
aToMOB mepBbiXx 20 xumuueckux dsyeMmeHToB llepmoanueckoir cucrembl JI. WM. Mengeneena.
XapaKkTepucTUKa XMMHUYECKOTO 3JEMEHTa IO ero mnojoxeHuto B Ilepumommueckoir cucreme . U.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XUMHUYECKMX DJJIEMEHTOB, METAUIMYECKUX U
HEMETAJLINYECKUX CBOMCTB I10 TPyIIaM U IEpUOIaM.

3nauenue llepuomnueckoro 3akoHa u Ilepuoguueckod CUCTEMBI XMMHMYECKHUX DJIEMEHTOB IS
pa3BuTUsA Hayku U npakTtuku. [. . Mennenees — yu4€HbIil U TpaXJaHNH.

Xumnueckasi cBs3b. KoBaneHTHas (MoJispHas M HEMOJSPHAasi) CBs3b. ODJIEKTPOOTPHUIATEIbHOCTh
XMUMHMUYECKUX 2JEMEHTOB. VIOHHas CBSI3b.

Crenenp oxuciaeHus. OKHUCINUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipomecchl OKHUCIEHUS U
BOCCTaHOBJIEHUSA. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3yueHHe OOpa3lOB BEIIECTB METANIOB M HEMETAJUIOB, B3aWMOJIEHCTBHE THAPOKCHIA ILIMHKA C
pacTBOpaMu KHUCJIOT W LIEJIOYEH, IPOBEAEHUE ONBITOB, WILIIOCTPUPYIOIIUX MPUMEPBI OKHUCIUTEIbHO-
BOCCTAHOBMTEJIBHBIX PeakIfil (TOpeHue, peakiuu pa3aoxKeHHs, COSAUHEHUS).

Mesicnpeomemmnuoie céazu



Peanuzanus MeXnpeIMETHBIX CBsS3€d IPU H3YYEHUU XUMHHM B 8 KJIACCE OCYILECTBISETCS Yepes
UCIOJIb30BAHME KaK OOIIMX EeCTECTBEHHO-HAyYHBIX IMOHATHH, TaK W TOHATUH, SBJISIOLINXCS
CUCTEMHBIMH I OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OOmire ecTecTBEHHO-HAyYHbIE MOHATHS: HAYYHBIH (DaKT, TMIIOTE3a, TEOPHUs, 3aKOH, aHAIIU3, CUHTE3,
KJaccu(uKanys, nepuoAnIHOCTb, HAOIIOEHNE, YKCIIEPUMEHT, MOAEIHPOBAHUE, U3MEPEHUE, MOJIEINb,
SIBJICHUE.

®u3uka: marepus, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIWJ, WU30TOIbI, PAJIMOAKTUBHOCTD,
MOJIEKYNa, BJEKTPUUECKUN 3apsis, BELIECTBO, TENO, 00bEM, arperaTHOE€ COCTOSHUE BELIECTBA, a3,
¢bu3nvecKre BEIMYMHBI, SANHUIBI H3MEPEHHsI, KOCMOC, IIIaHeTHl, 3BE3161, COJHIIE.

Buosnorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MEHEPAIbI, TOPHBIE TTOPOIBI, MOJIE3HBIE NCKOIIAEMBbIE, TOTIIIMBO,
BO/JIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKas peakus

[Iepnognueckuit 3akoH. llepuommyeckas cucrema xumudeckux aviemMeHToB J[. . MeHnneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XHMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
IIEPUOJOB, Kaiuus, KalblUsl M HX COEAUHEHUH B COOTBETCTBHH C IIOJOKEHUEM DJIEMEHTOB B
[Iepnoanueckoil cucremMe U CTPOEHUEM X aTOMOB.

Crpoenue BemiecTBa: BHJBI XUMHUYECKOM CBSI3W. THIIBI KPUCTAUIMYECKUX PEIIETOK, 3aBHCHMOCTH
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOM CBS3H.

Knaccudukanuss ¥ HOMEHKIaTypa HEOPraHMYECKHMX BeUIeCTB. XHMMHMUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIMXCS K Ppa3iIMYHBIM KJIacCaM HEOPraHWYECKHX COCAMHEHUM, TEHETH4YeCKas CBS3b
HEOPraHMYECKUX BEILECTB.

Knaccupukanuss XuMHUECKUX peakUMid 10 pa3IMyHbIM @pU3HaKaM (0 YHUCIy M COCTaBy
YYacCTBYIOUIMX B PEAKLMU BELIECTB, MO TEIUIOBOMY 3((eKTy, M0 M3MEHEHUIO CTENEHEW OKUCIIEHUS
XUMUYECKHUX IEMEHTOB, MO0 OOpaTUMOCTH, M0 YYAaCTHIO KaTaiau3aropa). DK30- U SHAOTEPMHUYECKHUE
peakuuu, TepMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu Xumuueckoi peakuuu. [lonsarue o0 oOpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusax. [loHATHE O TOMOTEHHBIX U TeTeporeHHbIX peakuusax. [lonstue o xarammse. [lonstue o
XMMHMYECKOM paBHOBecuH. PaKTOphI, BIMAIONIME HA CKOPOCTh XMMHYECKOM PEaKUUU U II0JOKEHUE
XMMHYECKOTO PAaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peaxkuuu, AJIEKTPOHHBIN OanaHc OKHUCIIUTEIIBHO-
BOCCTaHOBUTEIbHOU peakuuu. COCTaBlIeHUE yPAaBHEHUIN OKUCIIUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKLUN €
UCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOrO OanaHca.

Teopust 2JIEKTPOJIUTUYECKOW NUCCOLMALMU. OJIEKTPOJIUTHI U HENIEKTPOJIUTHL. KaTHOHBI, aHMOHBI.
MexaHn3M JucCoLMaluy BEIECTB C Pa3JIMYHBIMU BUJAMH XMMHUYECKOH cBs3U. CTeneHp TUCCOLUalu.
CunbHble U cllabble 3JIEKTPOJIUTHI.

Peakiiun moHHOTO OOMEHa. Y CIOBHS MPOTEKaHUsI peakMii HOHHOTO OOMEHa, MOJIHbIE U COKpAIIEHHbIE
HOHHBbIE ypaBHeHMs peakuuid. CBoOICTBa KHCIOT, OCHOBAaHMH W cOJei B CBeTe MpejcTaBiIeHUN 00
EKTPOJIUTUYECKON qucconnanuu. KauecTBeHHble peakiuy Ha HOHBL. [IoHsATHE O THApOIn3e Comeil.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJEISAMHU KPUCTAUIMUECKUX PEIIETOK HEOPraHWYECKUX BELIECTB — METAJUIOB U
HeMeTauoB (rpadura U anMasa), CIIOKHBIX BEIIECTB (XJIOpUAA HATpUsl), UCCIEOBAHUE 3aBUCUMOCTH
CKOPOCTM  XHMHUYECKOW peakUWu OT BO3JACUCTBUS  pazIM4YHBIX  (DAKTOPOB, HCCIEIOBAaHHE
JJIEKTPOIPOBOAHOCTA PACTBOPOB BEIIECTB, IPOLECCa TUCCOLMALMUU KHUCJIOT, LIEJIOYEed U COJIeH
(BO3MOXKHO HCIIOJIb30BaHME BUJEO MAaTEpHUaioB), MPOBEJCHUE OINBITOB, WUTIOCTPUPYIOIIMX MPU3HAKU
NPOTEKaHMs peakuuii HOHHOTO oOMeHa (oOpa3oBaHHE OcaJika, BBIAEJICHHE raza, oOpa3oBaHME BOJbI),



OTIBITOB, MIUTIOCTPUPYIOIIHUX IPUMEPHI OKUCIUTEFHO-BOCCTAHOBUTEIBHBIX PEAKIUH (TOPEHUE, PEeaKIH
pa3NoKEHUs, COCIUHEHHs), PACHO3HABaHUE HEOPraHWYECKUX BEIIECTB C IOMOIIBIO KaueCTBEHHBIX
peakuii Ha HOHBI, pEIIEHHE YIKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtasibl 4 X cOeTUHEHUS

OOmast xapakrepucTUKa TrajoreHoB. (OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHbIE CTENEHH
okucnenus. CTpoeHue 1 PU3NIECKUE CBOWCTBA MPOCTHIX BEIIECTB — I'aJIOTCHOB. XMMHUYECKHE CBOMCTBA
Ha MpuMepe Xjopa (B3aMMOJCIHCTBHE C MeTaulaMd, HEMeTalaMu, IiejnodaMu). XJIOpPOBOJOPOA.
ConsiHast  KUCJIOTa, XUMHUYECKHE CBOWCTBA, MOJydeHHE, MpUMeHeHue. JleficTBue xjopa U
XJIOPOBOJIOPOAa HA OPraHU3M YelloBeKa. BakHelme XJI0pUIbl U MX HAXO0XKICHUE B IPHPO/IE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIE
crerieHu okucieHus. CtpoeHue W (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U CEpHI.
AIoTpoTniHBIE MOJIM(HKAIIMKA KHUCIOPOJa M Cepbl. XUMHYECKHE CBOWMCTBa cepbl. CepoBOIIOpO,
CTpOCHHE, (PH3MYECKHEe W XUMHUYeCKHne CBOWCTBA. OKCHABI CEepbl KaK MPEICTaBUTENN KHUCIOTHBIX
okcuioB. CepHasi KuClIOTa, (PU3NYECKUE U XMMUYECKHE CBOMCTBa (00IIMEe Kak MpeACcTaBUTENs Kiacca
KACIOT | creruduyeckne). XUMUYECKAE DPEAKIUH, JIKAIINe B OCHOBE MPOMBIILICHHOTO CIIOCO0a
MOJTy4eHUs] CepHOUM KuchoThl. [IpumeHenue cepHoit KUCIOTh. CoJId CEpHOUM KHCIOTHI, KadyeCTBEHHAs
peaknus Ha cynabdar-noH. HaxoxxaeHne cepbl U e€ COeMHEHUH B Tpupoae. XUMUIECKOE 3arps3HeHUE
OKpYKAroIIeH Cpelbl COCTMHEHUSMHU Cephbl (KUCIOTHBIE OXKIW, 3arpsS3HEHUE BO3IyXa M BOJOEMOB),
CrocoObI €ro MPeI0TBPAIICHHUS.

OO6mrast xapaktepucTuka syeMeHTOB VA-Tpymnmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIE
CTETIEHN OKHCIICHUS. A30T, PaclpoCTpaHEHHWE B TPHUpPOJE, (PHU3MUECKHE W XUMHYECKHE CBOMCTBA.
KpyrosopoT azora B mpupoje. AMMHAK, €ro (U3HUYECKHE W XUMUYECKHUE CBOWMCTBA, MOJydeHUE H
npuMmeHenre. Coau aMMOHMS, UX (U3NYECKHE U XMMHYECKHE CBOICTBa, mpuMmeHeHue. KauecTBeHHas
peaxiusi Ha MOHbI aMMOHHMsSI. A30THas KUCJIOTa, €€ moyiyueHue, (pu3nueckue U XUMHUYECKHue CBONCTBA
(oOmme Kak TpENCTAaBHUTENs Kiacca KUCIOT W crenuduieckue). Vcmonp3oBaHne HUTPATOB M COJIEH
aMMOHMSI B KauyeCTBE MUHEPAJIbHBIX yHoOpeHuil. XHUMHUYecKoe 3arps3HeHHe OKpYKaloIlel cpeabl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE [OKIM, 3arpsA3HEHHE BO3[yXa, MOYBBI U BOA0&MOB). Docdop,
ajutoTpornHbie Moaudukanuu dochopa, puznueckne U xumudeckue cpoiictBa. Okcun gocdopa (V) u
dbocdopHas kucnora, pu3MUECKUe U XUMHYECKHUE CBOWCTBA, noiydyeHue. Mcnons3oBanue docdartos B
KauecTBE MUHEPAIbHBIX YI0OpEHUH.

Obmas xapakrepuctuka 31meMeHTOB |VA-rpynnbel. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
CTENIEHH OKUCICHUS. YTIUIepoJ, aUIOTPOIHBIE MOAM(DUKAIIMKN, pACHpOCTpAaHEHHE B MPUPOAE,
¢busznueckue M XuMHuYecKue cBoiicTBa. Ancop6buus. Kpyrosopor yriepona B mpupone. OKcuabl
yriaepojaa, ux (pusmdeckue W XMMHUYECKUE CBOMCTBA, NIEHCTBUE HA YKUBbIE OPTraHU3MBI, MOIyYECHUE U
MpUMEHEHHE. DKOJIOTHYecKre mpoOaeMbl, CBA3aHHbIE ¢ OKcuAoM yriepoaa (1V), runoresa riobaibHOTO
MOTEIJICHUS! KJIMMaTa, MapHUKOBBIM 3¢dekT. YronpHas KucaoTa W e€ colu, X (Qu3nveckue u
XUMHUYECKHUE CBOICTBa, MOJIyueHHE M TMpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B ObITY, MEAULIMHE, IPOMBIIIJIEHHOCTH U CEJILCKOM XO35HCTBE.

IlepBoHayvanbHbIe TOHATHS 00 OPraHMYECKUX BEIECTBAX KAaK O COEAMHEHUsX yriepona (MeTaH, 3TaH,
STUJIEH, alleTHJIEH, 3TAHOJ, TJIHMIEPHH, YKCYCHas KucioTa). [IpupoJiHbIe MCTOYHHKU YIJI€BOJOPOIOB
(yronb, mnpupoIHBIA Tra3, He(Th), MPOIYKTHl HUX mepepaboTku (O€H3UH), UX poJb B OBITY U
IPOMBIIIIEHHOCTH. [IoHATHE 0 OGMOJOrMYecKH BaXKHBIX BEIIECTBAX: )KMpaxX, OellKax, yriieBoJax — U UX
POJIH B KU3HU YenoBeka. MarepuaabHOE €TUHCTBO OPraHMYECKUX U HEOPraHNYECKUX COCTMHEHUH.

Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, MOJydeHHE M mpuMeHeHue. CoequHeHUus
KpemHHus B mpupoge. OOmme mnpexacraBienuss o6 okcuae kpemHus (IV) u xpemHueBoi Kucnore.
Cunukatel, UX UCHOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH. BakHelIne cTpouTeNnbHble MaTepHualbl:



KepaMuKa, CTEKJO, IIeMEHT, OeToH, kene300eToH. I[IpoOiieMbl 06€30MacHOTO  HUCHOJIB30BAHUS
CTPOUTEIIbHBIX MATEPUAJIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE O0OpaslloB HEOPraHWYECKHUX BEIIECTB, CBONCTB COJISTHOW KHCIOTHI, TIPOBEACHUE
KAueCTBEHHBIX pEAKIHA Ha XJIOPUA-HOHBI M HAONIOJCHWE MPU3HAKOB HMX MPOTEKAHUS, OIBITHI,
oTpaxkaromme (QU3NICCKUE W XUMHYCCKHE CBOMCTBA TaJOICHOB M WX COCAWHEHUH (BO3MOXKHO
WCTOJb30BAHME BHUACOMATEPHUATOB), O3HAKOMIICHHE C oOpa3lamMu XJIOpUAOB (TaJOTCHHUIOB),
03HAKOMJIEHHE C 00pasiamMu cepbl U €€ COeTMHEHUAMH (BO3MOXHO MCIOJIb30BAaHUE BHICOMATEPUATIOB),
HaOJIIOJICHUE TpoIecca OOyrIIMBaHUS caxapa IMOJ JCHCTBHEM KOHIIGHTPUPOBAHHOW CEPHOU KHCIIOTHI,
U3Y4YE€HHE XMMHUYECKUX CBOICTB pa30aBIEHHOM CEpHON KHUCIOTHI, POBEACHNE KAUYECTBEHHOW peakiuu
Ha cynb(}aT-uoH U HAONIOICHUE MPU3HAKA e€ TPOTCKAHUs, 03HAKOMIICHHE ¢ (PU3HMUYECKUMHU CBOHCTBAMU
azota, pochopa 1 uX coequHEeHU (BO3MOXKHO UCIOJIH30BAHHE BUICOMATEPHUATIOB), 00pa3iaMu a30THBIX
u (GochopHBIX yHOOpEeHHH, MOTydeHHEe, COOMpaHHe, Paclo3HABAHHE W HM3y4eHHWE CBOWCTB aMMMHaKa,
MPOBEJCHNE KAYECTBEHHBIX pPEaKIUi Ha MOH aMMOHHS M (ochaT-HOH U H3y4YEHUE TPU3HAKOB HUX
MPOTEKAHUS, B3aMMOJEHCTBHE KOHLEHTPUPOBAHHON a30THOM KHUCJIOTBI € MeAbl0 (BO3MOXKHO
WCIIOJIb30BAHUE BUICOMATEPUATIOB), U3YUCHHUE MOJIENIeH KPUCTAITMYECKUX PEIIETOK anMasa, rpadura,
dbynnepeHa, 03HAKOMJICHHE C MTPOIIECCOM aJCOPOITMU PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIIIEM
U YCTPOWCTBOM TPOTHBOTA3a, IMOJy4YCHHE, COOHMpaHHWe, paclio3HaBaHWE W W3yYEeHHUE CBOWCTB
YTJIEKHUCIIOTO Ta3a, MPOBEJACHUE KAaUYeCTBEHHBIX pEaKkUi Ha KapOOHAT M CHJIMKAT-WUOHBI M HU3y4YEHUE
MPU3HAKOB WX MPOTEKAHMS, O3HAKOMJICHHE C TPOIYKIIUEH CUIMKATHOW MPOMBINUICHHOCTH, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BakHelne HeMeTauTbl U UX COSTUHEHUS.

MeTaJuibl M X COCIMHEHUS

OOmiasi xapakTepuCTUKa XHMHUYECKHX JJIEMEHTOB — METAaJUIOB HAa OCHOBAaHUU HX IIOJIOKEHHUS B
[Tepuonnueckoit cucrteMe xumuyeckux 3nemMeHToB . M. MenaeneeBa u crpoeHuss atoMoB. CTpoeHHe
MeTauI0B. MeTaimuyeckas CBsA3b U METANINYECKass KPUCTAIUINYECKAsT PEMIETKA. DIEKTPOXUMHUYECKUI
psAN HampspKeHW MeTauioB. Du3nMdeckne W XUMHUYECKHE CBOMCTBA MeTaioB. OOmue crocoObl
nostyueHus: MetaisioB. [IoHsATHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
Crnassl (cTanb, 4YyTryH, JIOPAIIOMUHHI, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIIEHHOCTH.

[[lenounble Metayuibl: mojoxxkeHue B llepuoanueckod cucreme xuMuueckux osnemeHtoB J[. U.
MenpeneeBa, CTpO€HUE WX aTOMOB, HaxOXeHHUE B mpupoae. Puznueckue U XMMHUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kajusi). OKCUIIbI U TUAPOKCUIBI HATpUs U Kanus. [I[puMeHeHue menoyHbIX MEeTalioB
U UX COEOUHEHUN.

[llenouyHo3emenbHbIE METAJIBl MarHuid M KajabUui: moJiokeHue B llepuonmueckoit cucreme
xumuyeckux sneMeHtoB [[. M. MeHnaeneeBa, CTpoeHHME HMX aTOMOB, HAxXOXJIEHUE B MIPHUPOIE.
du3nyecKkue U XMMHUYECKHE CBOMCTBA MAarHUs W Kaiblus. BakHeiline coequHeHus Kanblus (OKCHUI,
TUAPOKCHU, coliu). KECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEeHHUS.

Amomunuil: nosnoxenue B Ilepuonuueckoit cucrteme xumuueckux sneMmeHToB JI. M. Menneneena,
CTPOE€HHME aroma, HaxoxkAeHue B mnpupoje. dusznueckue MW XUMUYECKHE CBOWCTBA ATIOMMHMSL.
AmboTepHbIe CBOWCTBA OKCH/IA U THUIPOKCUIA ATIOMUHUS.

Kenezo: mnonoxenue B Ilepmonnueckoid cucteme xumuyeckux siemeHToB JI. M. Menneneesa,
CTPOEHHME aTOMa, HaxOXJeHue B mnpupoje. Pusnueckue U XMMHUYECKHE CBOMCTBa xene3a. OKcuipl,
ruapokcuabl u conn xenesa (1) u sxxenesa (111), ux cocras, cBoiicTBa u mosryueHue.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMh METasIoOB W CIUIaBOB, WX (U3UYECKUMHU CBONCTBAMH, H3yYCHUE
pE3yNbTaTOB KOPPO3UU METAIOB (BO3MOYKHO HCIOJIb30BaHHE BUIEOMATEPHANIOB), OCOOEHHOCTEH
B3aMMO/ICHCTBUSL OKCHA KalbIUs M HATPHUS C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BUACOMATEPUATIOB),
WCCIIEIOBAHUE CBOMCTB JKECTKOM BOJBI, Mpollecca TOPEHHs JKelne3a B KHUCIopojae (BO3MOKHO



UCIOJIb30BAHNE BUACOMATEPHUATIOB), IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMi Ha NOHBI: MarHus,
KaJbIusl, ATFOMUHIYS, UHKa, xkene3a (1) u sxenesza (111), meau (1), HabmoaeHMEe U ONMCaHUE TIPOIIECCOB
OKpalllMBaHUSl IUIAMEHM HWOHAMHU HATpus, Kamuig ¢ Kajdbluid (BO3MOXKHO  HCIIOJIb30BAaHHE
BUJICOMATEPHAJIOB), HCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB T'MAPOKCHA ATIOMUHHS U THIPOKCH/IA IIMHKA,
peleHne SKCIepUMEHTAIbHBIX 33134 110 TeMe «BakHenIe MeTaulbl U UX COSAMHEHUS.

XHUMHS M OKPYKAIOLIAs cpeaa

BemectBa n Marepuansl B IOBCEJHEBHOM JKM3HU 4elloBeKa. be3ornacHoe MCoiIbp30BaHUE BEIIECTB U
XHMUYECKUX peakiuii B ObITy. [lepBas moMoIIb Mpu XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XUMHYECKOE 3arps3HEHUE OKPYKaIomIel cpeipl (IpenesibHas JOIyCTUMAasi KOHICHTPALUs BEIIECTB,
nanee — [1JIK). Poib XuMuu B pemieHn# S9KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii Ikcnepumenm:

M3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHBIE MaTepUaJbl).

Meosrcnpeomemmnnie ceasu

Peanmzanusi MeXmpenMETHBIX CBsI3€H NMpU W3YYEeHHH XUMHH B 9 Kilacce OCYIIECTBISIETCS depes
WCTIOJb30BaHME KaK OONIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TIOHSATHH, SBISIOMIMXCS
CHCTEMHBIMH JIJIsl OT/ICIBHBIX IMPEIMETOB €CTECTBEHHO-HAYYIHOTO IUKJIA.

OOmre ecTecTBEHHO-HAYYHBIC TTOHSTHS: HAYYHBIH (DaKT, THIOTE3a, 3aKOH, TEOpHUs, aHAIIN3, CHHTES,
KJaccu(uKaIus, MepuoANIHOCTh, HAOIIOIEHNE, IKCIIEPUMEHT, MOACIHPOBAHNE, U3MEPEHHUE, MOJICINb,
SIBIICHHE, TAPHUKOBEIH 3()(DEKT, TEXHOJIOTHSI, MaTEPHUAITBI.

®dwusuka: MaTepus, aToM, DJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIWJ, WU30TONBI, PATHOaKTUBHOCTH,
MOJIEKYyJIa, DIIEKTPUYECKHIA 3apsiji, TPOBOIHHWKH, TIOJYIIPOBOIHHUKH, JUAIIEKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TeJIO, O0OBEM, arperaTHo€ COCTOSIHME BEIIeCTBa, Tra3, pacTBOpP, pPacTBOPHUMOCTD,
KpUCTAJIJIMYECKas pemiérka, CIUIaBbl, (U3MYECKUE BEIWYMHBI, €IUHUIBI H3MEpPEHHUs, KOCMHUYECKOe
MIPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COTHILE.

buomorus:  ¢dorocunTe3, apixaHue, Ouocdepa, DIKOCHUCTEMA, MHHEpPAIbHBIE  YAOOpECHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTaTeNIbHbIE BEIECTBA.

I'eorpadus: atmocdepa, runpochepa, MuHEpasbl, FOPHbIE TOPOJIbI, TOJIE3HBIE UCKOMAEMBbIE, TOILIIUBO,
BOJTHBIE PECYPCHI.

IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE PE3YNIbTAaThl OCBOECHHUS MPOrpaMMbl OCHOBHOIO 00MIero oOpa3oBaHMs IOCTHrarOTCs B
XxoAe OOydeHHMs] XMMHMU B €IMHCTBE Y4eOHOW M BOCHUTATENbHOM NEATEIBHOCTH B COOTBETCTBUHU C
TPAIULMOHHBIMU POCCUMCKMMH COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH,
OPUHATBIMH B OOLIeCTBE NpaBUIaMH W HOPMAaMU I[OBEIEHHS M CIHOCOOCTBYIOT MpoleccaM
CaMOIIO3HAHUs, CAMOPA3BUTHS U COLMATU3AIIUHN 00yUaroIuXCsl.

JINYHOCTHBIE pE3yJAbTaThl OTPAKAIOT T'OTOBHOCTh OOYYAlOIIMXCS PYKOBOJCTBOBATbCS CHUCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALNI U PAaCIIMPEHHE OIBITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE
B 4acCTH:

1)maTprMoTH4YeCKOro BOCIIMTAHUSA .

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAyYHOMY HACJIEIUIO,
MOHMMAHUS 3HAYCHUs XUMHUYECKON HAyKu B JKU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJETh
JOCTOBEpHON HMH(pOpMalMeld O NMepeJoBBIX JOCTHKEHHAX U OTKPBITHSIX MHUPOBOM M OTEUECTBEHHOM
XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOHCTBE MUpa U OOILECTBa;



2)rpaxIaHCKOro0 BOCIIUTAHUS:

MPEACTABJICHUSI O COLMAIbHBIX HOPMax W MpaBUIaX MEXKJIUYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE,
KOMMYHUKAaTUBHOH KOMIETEHTHOCTH B OOILIECTBEHHO TOJIE3HOHM, Yy4eOHOMCCIIEI0BATENbCKOM,
TBOPUYECKOHN M JPYTUX BUJAAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM JIEATEIBHOCTH
IPU  BBINOJHEHUHU Y4YEOHBIX, MO3HABATENbHBIX 3aJlay, BBIMOJHEHUHM XUMHYECKUX HKCIIEPUMEHTOB,
CO3JaHUU Y4EOHBIX IPOEKTOB, CTPEMJICHHS K B3aMMOIOHMMAHHMIO M B3aMMOIIOMOIIM B IPOLECCE 3TOM
y4eOHOH JNesITeTbHOCTH, TOTOBHOCTH OIICHWBATh CBOE MOBEICHHWE M TOCTYIKHM CBOMX TOBapHIICH C
MO3UIIMN HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUI MOCTYIKOB;

3)11eHHOCTH HAYYHOT'O TIO3HAHUS

MHPOBO33PEHUYECKUE TMPEACTABICHUS O BEUIECTBE U XMMHUYECKOM peakluu, COOTBETCTBYIOILNE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U COCTaBIISIFOIIME OCHOBY Il IOHUMAHUSI CYIIIHOCTH HAay4HOU
KapTUHBI MHpA, MPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIBI, B3aUMOCBS3IX
4eJI0BEKa C MPUPOTHON cpesioil, 0 posii XMMHUHU B TO3HAHUH STUX 3aKOHOMEPHOCTEN;

MO3HaBaTEIbHBIE MOTHBHI, HAITPABJICHHBIC HA MOJTYYCHHE HOBBIX 3HAHUH M0 XUMUHU, HEOOXOIUMBIE TSI
0oOBbsicHEeHHS HaOJIOAAEMbIX IMPOLIECCOB M SBJIEHUM, TII03HABATE€IbHOW, HWH(POPMAIMOHHON H
YUTATEIBCKON KYJIBTYpPhI, B TOM YHCJI€ HABBIKOB CaMOCTOSITEILHOW PabOThI C y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM JTUTEPATYPOU, JOCTYITHBIMU TEXHUUYECKHUMU CPEICTBAMHU MH(OPMAITHOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYyYeHHI0O M TI03HAHHWIO, JH0O03HATEIbHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caM000pa30BaHMIO, TMPOEKTHOW ¥ HCCIAEAOBATEILCKOM JEATENHHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHeHIIeM;

4)(popMHpPOBaAHUSA KYJIbTYPbI 310POBbS:

OCO3HAaHUE LIEHHOCTU W3HHM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 310POBbIO, YCTAHOBKH Ha
3I0pOBBIM 00pa3 *U3HU, OCO3HAHUE MOCIEACTBUNA M HENPUATUE BPEIHBIX MPUBBIYEK (YMOTpEeOICHUS
QJIKOTOJIS, HApPKOTHKOB, KYypeHHUs), HEOOXOJAMMOCTH COOJIIOCHUS TMPaBWJI OE30MaCHOCTH TIpH
oOpallleHnH ¢ XUMUYECKIMH BEIIeCTBaMU B OBITY U peaibHOU KU3HU;

5)TpynoBOro BocCnuTAHMS:

MHTEpEC K MPAaKTUYECKOMY HM3y4eHHIO Mpodeccuil U TpyJaa pa3IudyHOIro poja, YBaXCHHE K TPyLy H
pe3ynbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHWCJIE HA OCHOBE NPUMEHEHHUs IPEJAMETHBIX 3HAHUM IO
XMUMHH, OCO3HAHHBIM BBIOOP HMHIMBUIYaNbHOW TPAEGKTOPUM MPOJOHKEHHUS OOpa3oBaHUS C Yy4ETOM
JUYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH,
ycrnemHoi mnpodeCCHOHATbHONW JESITeIbHOCTH U Pa3BUTHUA HEOOXOJUMBIX yMEHUH, TOTOBHOCTh
a/IalITUPOBAThCS B MPO(ECcCHOHANBHOM cpefie;

6)3K0J10r149eCKOro BOCIIMTAHMS

9KOJIOTHYECKHU 11e7IeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK UCTOYHHKY >KU3HH Ha 3emiie, OCHOBE €€
CYyILIECTBOBaHMS, NMOHMMAaHWE IICHHOCTH 3JI0pOBOTO U Oe3omacHoro obpas3a >KHW3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PU3MYECKOMY U TICUXHYECKOMY 370POBBIO, OCO3HAHHME IICHHOCTH
coOnrofieHns mpaBui 0e30MacHOro MOBEACHUS MPH paboTe ¢ BEIIeCTBAMHU, a TAaKKe B CUTYaIUSX,
YTPOKAOIIUX 3I0POBBIO U XKU3HU JIIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHWA, TMOJy4aeMble MPU M3YYCHHHM XUMHH, s pelIeHds 3ajad,
CBSI3aHHBIX C OKpY)Karouled NpUpOAHOU CPEeAOM, JUIs TOBBILIEHUS YPOBHS SKOJOTUYECKOW KYJBTYpHI,
OCO3HAHHUs TJI00AJBHOTO XapaKTepa HSKOJOTHYECKUX MpoOieM W MyTed HMX pElIeHUs MOCPEICTBOM
METOJIOB XHMHH, KOJIOTMUYECKOTO MBIILIEHUSI, YMEHHUSI PYKOBOJCTBOBATHCS MM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM M COLIMAJIBHON ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocTtaBe meranpeaMeTHBIX pe3ylbTaTOB BHLACTSIOT 3HAYMMBbIE i (POPMUPOBAHUS MUPOBO33PEHUS
oOlIeHayYHbIe MTOHATHUS (3aKOH, TEOPHsl, IPUHIIUI, THIIOTE3a, (PaKT, CUCTEMA, TPOIIECC, IKCIIEPUMEHT U
Jpyroe.), KOTOpPbIE HCIOIb3YIOTCI B €CTECTBEHHO-HAyYHBIX YUEOHBIX MpPEIMETaX W IMO3BOJSIOT Ha



OCHOBE 3HAHUU M3 ITUX MPeIMETOB (OPMHPOBATH MPEACTABICHUE O IEJIOCTHOW HAYyYHOW KapTHHE
MHUpa, U YHHBEpCaJIbHbIC yueOHBIC NEHCTBHS (IMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHEIC),
KOTOpBIE 00ecneunBaloT (OPMHPOBAHHUE TOTOBHOCTH K CAMOCTOSTEIILHOMY IUIAHUPOBAHUIO U
OCYIIECTBICHHUIO YU€OHOH JeATEILHOCTH.

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS

ba3oBrble Jornyeckue 1eHCTBHUA:

YMEHUS UCHOJIb30BaTh NPUEMBI JJOTHYECKOTO MBIIUICHHS IIPU OCBOCHUM 3HAHMI: PACKPHIBATH CMBICI
XUMUYECKUX TOHATHH (BBIACIATh UX XapaKTePHbIC MPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C APYTUMHU
MOHSATUSAMHM), HUCIOJIH30BAaTh TOHATHS i1 OOBSICHEHHS OTICNbHBIX (DAaKTOB W SIBJICHUU, BHIOMPATH
OCHOBAaHUS W KPHUTEPHH U1 KIACCH(PHKAIIMM XUMHUYCCKHX BEIIECTB W XHMHUYCCKUX PEaAKIIHi,
YCTaHABJIMBATh IMPUUYMHHO-CJIEJACTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3Yy4€HUS, CTPOUTH JIOIMUECKUE
paccyxieHust (MHIYKTUBHBIC, JTYKTUBHBIC, 110 aHAJIOTHH), I€JIaTh BBIBOJIBI U 3aKJIFOUCHHS;

yMEHHE TIPUMEHATh B TMPOIECCe TO3HAHUS TMOHSATHS (MpPEAMETHhIE W MeETalpeaMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENIH, HCHOJb3yeMble B XUMHUH, MpeoOpa3oBbIBaTh IIHPOKO
MpUMEHSEMblE B XUMHUHU MOJICIbHBIE MPEICTaBICHUS] — XUMHUYECKUH 3HAaK (CHUMBOJ 3JIEMEHTA),
XxuMHueckas (GopMylia U ypaBHEHHE XMMUYECKOM peakiuu — IpHU PELIeHUH y4eOHO-II03HABaTEIbHbIX
3a1a4, C y4€TOM OTHUX MOJEIbHBIX IPEACTABICHUN BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKK W3Y9aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB M XUMHUUYECKHX PEAKIIWN, BBISBIISTH OOIINE
3aKOHOMEPHOCTH, IPUYMHHO-CIEIACTBEHHbIE CBA3M W IPOTUBOPEYMS B H3y4aeMBbIX IIpoleccax |
SIBJICHUSIX.

Ba3oBrble nucciiegoBare/ibCKue A1eiCTBUA:

YMEHHE HCII0JIb30BaTh IOCTABJIICHHBIE BOIIPOCHI B KAadyeCTBE HMHCTPYMEHTA MO3HAHUSA, a TaKXKE B
KayecTBE OCHOBBI Uil (OPMUPOBAHHS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

MpHOOpETEHNUE OMbITA M0 TUIAHWPOBAHUIO, OPTaHU3AIMH U MPOBEICHUIO YYEHUYECKUX IKCIIEPUMEHTOB,
yMeHHe HalOloIaTh 3a XOJOM IIpPOlLiecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbTar,
¢dbopmynupoBaTh 0000IIEHHS W BBIBOJABI IO pe3ylbTaTaM IPOBEAEHHOTO OIBITAa, HCCIEIOBAHMUS,
COCTaBIISATh OTYET O MpOAeTIaHHON padoTe.

Pa6ora ¢ undopmanmeii:

yMeHHE BBIOMpATh, aHAIM3UPOBATH U UHTEPIPETUPOBATh MHPOPMALUIO PA3IUUYHBIX BHJIOB U (opM
MIpPEJICTaBJICHHUS], MTOJIYy4aEMYI0 U3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JIUTEpATypa XUMHUYECKOTO
coJiepKaHus, CIIpaBOYHbIe MOCOOus, pecypchl HTepHeTa), KpUTUYECKH OIICHUBATh MPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO HH(POPMAITHUIO;

YMEHHE MPUMEHATh pa3IMuHbIE METOJBl M 3alpochl MpU TMOHCKe U oTOope wuHpopManuu u
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX ISl BBIMOJTHEHHUS] Y4e€OHBIX M TO3HABATENBHBIX 3a]au
OomnpenenéHHOr0 TUIA, NpUOOpeTeHHe oOmnbiTa B 00JacTH HUCHOJB30BaHUSA HH(MOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJAJCHHE KYyJIbTYpOW AKTUBHOTO HCIOJIB30BAHMS Pa3IMYHBIX
MTOUCKOBBIX CHUCTEM, CAMOCTOSTEIHHO BBIOMPATH ONTUMAIBHYIO (OpMY Mpe/cTaBiIeHus nHpopMaluu 1
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIOKHBIMU CXEMaMH, JuarpaMMamMu, JIpYyrUMH QopmMamu
rpaduKu 1 UX KOMOMHALUAMY;

YMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Ipoliecce y4eOHOW M MCClIeI0BATENbCKON AEATEIbHOCTH
MHGOPMALIUIO O BIMSHUUA TPOMBIIIJICHHOCTH, CEIhCKOTO XO34WCTBa W TPAHCHOPTa HA COCTOSHUE
OKpY’KaroLel NPUPOIHON CPEBI.

KoMMyHnKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHUsI 33/1aBaTh BOTMPOCH (B X0Ji¢ Auaiora u (Win) AUCKYCCHH) MO CYIIECTBY OOCYKIae€MOM TEMBI,
(hopMyTUPOBaTh CBOU MPEJIOKEHHUS OTHOCUTEIBHO BBIIIOJHEHUS TIPEIOKEHHON 3a1a4K;



YMEHUSl TPEACTABISATH TMOJYYEHHBIE pe3ylbTaThl IMO3HABATEIBHOU JEATEIBHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaX; JieJaTh MPE3CHTALMIO PE3yJIbTATOB BBIMOIHEHUSI XMMUYECKOTO SKCIEPUMEHTA
(J1abopaTopHOTrO OIMBITa, J1a0OPAaTOPHOW PabOTH TO WCCICIOBAHMIO CBOWCTB BEIECTB, Y4eOHOTO
IIPOEKTA);

yMEHHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HABaTEIbHOH U
MCCIIEI0BATENILCKOM /EATENIFHOCTH TPU PEIICHHH BO3HUKAIOUIMX MPOOJieM Ha OCHOBE yuéTa OOIIHX
WHTEPECOB M COTJAcOBaHUS NO3WIMKA (0OCYKJCHUS, OOMEH MHCHHSMH, «MO3TOBBIE IITYPMBD»,
KOOPJAMHAIMS COBMECTHBIX JIEUCTBHUH, OINpEACICHUEe KPUTEPUEB IO OIEHKE KadyecTBa BBIMOJHEHHOM
paboTHI 1 apyrHe).

PeryasiTuBHbIe yHUBepPcaJIbHbIE YueOHbIE NelCTBUS:

YMEHHE CAMOCTOSITENIbHO  OMNpENeNsTh ILENU  JESITENbHOCTH, IUJIAHUPOBaTh, OCYLIECTBIISTH,
KOHTPOJMPOBaTh U IMPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESITENBbHOCTb, BBIOMpATh Haubosee
3¢ dexTuBHBIEC CTTIOCOOBI PEMICHUS YICOHBIX U MMO3HABATEIIBHBIX 33]1a4, CAMOCTOATEIHLHO COCTABIISATh WU
KOPPEKTUPOBATh MPEUIOKEHHBIN aJrOPUTM JEUCTBUM MPU BBINOJIHEHUH 3aJaHUM C YY4ETOM MOJIYyYEHUS
HOBBIX 3HAaHMM 00 WH3y4yaeMbIX OOBEKTaX — BEIHIECTBAX M pPEAKIMIX, OILEHUBATh COOTBETCTBHUE
MIOJIyUEHHOTO pe3yJbTaTa 3asBICHHOM 1M, YMEHHE MCIOJIb30BaTh W AHAIU3MPOBATh KOHTEKCTHI,
npeyiaraéMble B yCJIOBUU 3aJJaHUM.

NNPEAMETHBIE PE3YJIbBTATBI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB MO OCBOEHHUIO O0S3aTENBHOTO COJEP)KaHHUS, YCTaHOBJIEHHOIO
TaHHOM (henepanbHON paboueit TporpaMMOi, BBIJICIISIFOT: OCBOEHHBIE 00yUJaIONUMHUCS HaydHbIC 3HAHUS,
YMEHUS M CIOCOOBl JCHCTBUH, cHermupuyYecKue isl MPeaIMeTHON o001acTh «XUMHS», BHIBI
JEeSITEIbHOCTH TI0 MOJIyY€HUIO HOBOTO 3HAHMS, €M0 MHTEPIpPETaly, MpeoOpa3oBaHUIO U IPUMEHEHUIO B
Pa3IMYHBIX Y4EOHBIX U HOBBIX CUTYalHsIX.

K xonmy obyuenus B 8 kiacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)aTb
c(hOpMUPOBAHHOCTH Y OOYUAIOIIHNXCS YMEHUM:

. PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MMOHATHN: aTOM, MOJIEKYJIa, XUMHUYECKHI 3JIEMEHT,
MIPOCTOE BEILIECTBO, CII0)KHOE BEIECTBO, CMECh (OJHOPOJHAsT U HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTEJIbHAsE aTOMHasi U MOJIEKYJsipHash macca, KOJMYECTBO BEIECTBAa, MOJIb, MOJIApHAas Macca,
MaccoBasi J0JIsl XUMHUYECKOT0 JIEMEHTa B COCAUHEHUH, MOJISIPHBIN 00bEM, OKCHI, KUCIIOTa, OCHOBaHUE,
COJIb, JEKTPOOTPUIIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi peakius, KiaccupuKaus peakimii:
peaKuuu COCAMHEHHUS, PEaKUUu pa3loXKEeHHUs, peaklUud 3aMeIleHus, peakuud OOMeHa, 5K30- H
SHIOTEPMHUUYECKUE pEeaKUUHu, TEIUIOBOM 3¢ (eKT peakuuu, siIpO aroMa, SJIEKTPOHHBINA CJIOW aroma,
aTOMHas OpOHTalNb, paJAUyC aToMa, XUMHYECKas CBS3b, MOJIAPHAS M HEMOJSpHAs KOBAJCHTHAas CBSA3b,
WOHHAsl CBA3b, MOH, KaTHOH, aHWOH, PACTBOP, MaccoBas J10Jis BEIIEeCTBA (MPOLIEHTHAS KOHLIEHTPALNs) B
pacTtBope;

. WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHWYECKUX MOHSATHH M MPUMEHSTh 3TH MOHATHS
IIPY OMMCAHUM BEIIECTB U UX MIPEBPAICHUII;

. WCIOJIb30BaTh XUMHYECKYI0 CHUMBOJHKY IJI COCTaBleHHUS (OpMyn BEIIECTB M ypaBHEHH
XUMUYECKUX PEAKIUN;

. OTIPEIeNIATh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIIEHb OKUCICHUS
JJIIEMEHTOB B OWHAPHBIX COEAWHEHUSX, TNPUHAMIEIKHOCTh BEIIECTB K OMpPENeNEHHOMY Kiaccy
COeIMHEHUN o QopmynaMm, BUJ XUMHUYECKOH CBA3M (KOBAJICHTHAs W HOHHAs) B HEOPraHMYECKUX
COCIMHEHUSIX;

. packpeiBath cmbici Ilepuogmueckoro 3akona J[. WM. MenneneeBa: AeMOHCTPUPOBATh
MMOHMMAaHHUE TEPUOJANYECKON 3aBUCHMOCTU CBOMCTB XMMHUYECKHUX DJIEMEHTOB OT HMX IOJIOKEHHUS B



[lepuoauueckoil cucTemMe, 3aKOHOB COXpPAHEHHMsS] MacChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO y4EHMs, 3aKOHa ABOrajipo;

J OTHMCHIBATh M XapaKTepu3oBaTh TaOmuuHyto (opmy Ilepuoanyeckoil CUCTEMBl XUMUYECKUX
SJIEMEHTOB: pPa3NUyYaTh MOHATUS «rJaBHas moarpynna (A-rpynma)» u «mobounas noxarpymma (b-
TPYIa)», Majble U OOJBIIHE TMEPUOJBI, COOTHOCHUTH O0O3HAYEHHUsS, KOTOPHIE HMEIOTCS B TaOIUIE
«lepuognueckass cucrema xumudeckux ademeHroB JI. WM. Mengeneesay ¢ 4UCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjpa, oOllee 4ucio
AJIEKTPOHOB U paclpeesieHUue UX MO0 IEKTPOHHBIM CIIOSIM);

J KJIACCU(UITUPOBATh XUMHUYECKHE IEMEHTHI, HCOPraHUYECKHUE BEIECTBA, XUMUYCCKUE PEAKIIHH
(0 4KCITy M COCTaBY Y4acTBYIOLIUX B PEAKLUU BELIECTB, 10 TEMJIOBOMY 3 (DEKTY);

. XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEePXKIas ONHMCAHWE MPHUMEpPAaMU MOJICKYISPHBIX YPaBHCHHH COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuuii;

o MPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCHMOCTH OT HMX Ka4eCTBEHHOTO COCTAaBa,
BO3MOYHOCTH TIPOTCKAHUS XUMUYSCKUX MTPEBPANICHUHA B PA3TUYHBIX YCIOBUSIX;

o BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIO
XMUMHUYECKOTO 3JIEMEHTa 1Mo (opMyJie COSIUHEHMSI, MaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOIUTH
PacUéThI 10 YPaBHEHHUIO XUMUYCCKOU peaKIlnu;

o MPUMEHSTH OCHOBHBIE OIIepPAI[H MBICITHTEIILHON JeITeILHOCTH — aHAJIN3 U CHHTE3, CPaBHECHHE,
00001IeHNE, CHCTEMAaTH3aINIO, KIACCU(PUKAIIUIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBS3EH — JUIs
W3YYCHHS CBOWCTB BEIICCTB W XMMHUYCCKHX PEAKIUH, ©CTCCTBCHHO-HAyYHBIC METOJbI ITO3HAHUS —
HaOIIOCHUE, U3MEpPEHNEe, MOICTMPOBAHUE, DKCIIEPUMEHT (PEaTbHBIN U MBICIICHHBIN);

J ClIeI0BaTh MPaBUJIaM TMOJb30BaHUSI XMMHUECKOI NOCy10H U 1a00opaTOpHBIM 000PYAOBAHHUEM, A
TaKkKe MpaBUJIaM OOpalleHHs] C BEIIECTBAMU B COOTBETCTBHM C HMHCTPYKLUHSMH IO BBIIOJHEHHUIO
Ja00paTOPHBIX XUMHUUYECKHX OTBITOB IO TMOJYYEHHUIO M COOMPaHUIO Ta3000pa3HBIX BelIeCcTB (BOJAOPO/Ia
W KHUCJIOpPOJa), TPHUTOTOBJICHHUIO PACTBOPOB C OMNPEACIEHHON MacCOBOW J0Jied pacTBOPEHHOTO
BEIECTBA, IUIAHUPOBATh M TMPOBOJUTH XUMHUYECKHE HKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB
IeJI0YEH U KUCIIOT C MOMOIIBI0 HHIUKATOPOB (JaKkmMyc, ¢heHoTaaer, MeTUI0 paHX U JPYyrue).

K xonmy obydenus B 9 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)aTb
cOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

J PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUN: XUMUYECKUM AJIEMEHT, aTOM, MOJIEKYJa,
WOH, KATUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BaJICHTHOCTh, AIEKTPOOTPHUIIATEILHOCTS,
CTETeHb OKHUCIICHHS, XUMHUYECKas peaklus, XUMHUYECKash CBA3b, TEIJIOBOW 3(h(eKT peakiuu, MOoJb,
MOJISIpHBIM  00BEM, PpPacTBOp, DSICKTPOIMTHI, HEIIEKTPOIUTHI, DSJICKTPOIUTHYECKAs AUCCOLMALINS,
peakiuu HOHHOrO OOMEHa, KaTaau3aTop, XMMHUYECKOe paBHOBECHE, oOpaTHUMble U HEOOpaTUMBbIE
peaKkuu, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIINHN, OKUCIUTENh, BOCCTAHOBHUTENb, OKHUCICHHE WU
BOCCTaHOBJIICHHE, aQJJIOTPONHus, amMQpOTepHOCTb, XHUMHUYECKas CBs3b (KOBAJICHTHAas, HOHHas,
MeTaJin4yeckasi), KpUcTallindeckas pemérka, KOppo3us METalUIOB, CIUJIaBbl, CKOPOCTh XHUMHYECKON
peaxiuu, npeaensHo nonyctumas koHnentpanus [1JIK Bemectsa;

o WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHSATUN M MPUMEHSATH 3TU MOHATUS
MIPH OMMCAHHUH BEIECTB U UX MPEBPAIICHUI;

o WCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JUIS COCTaBieHHS (GopMya BEIIECTB M YpaBHEHMIA
XUMHYECKUX PEaKIIUi;

o OTIPEJIeNIATh BAJICHTHOCTh W CTEMEHb OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB B COCTUHEHHSX
Pa3IMYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K OMPEIEIEHHOMY KJIACCy COeIMHEHUN 1Mo dhopMymam,
BHUJl XUMHUYECKON CBs3M (KOBaJCHTHAs, WOHHAs, METaJNIMYecKas) B HEOPraHMYECKUX COCAMHEHUSX,



3apsii MOHA IO XWMHUYECKOW Qopmylie, XapakTep Cpeabl B BOJHBIX pPacTBOpPax HEOPraHUYECKHX
COCIMHEHUH, TUII KPUCTAININYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

. packpsiBaTh cmbica llepuoguueckoro 3axona . M. MenaeneeBa U JEMOHCTPUPOBATH €r0
MOHMMAaHHe: OMMCHIBATh U XapaKTePU30BaTh TAOINYHYIO opmy Ileproanaeckoit cCuCTeMbl XUMHUECKUX
SJIEMEHTOB: pPa3NUyYaTh MOHATUS «TJaBHAs moarpynna (A-rpynma)» u «mobounas noxarpymma (b-
rpynmna)», wmajble ¢ OoJblIMe MNEepUOAbl, COOTHOCUTH OOO03HAYEHHs, KOTOpblEé HMEIOTCS B
MEPUOINYECKON TabJIMLIe, C YUCIOBBIMU XapAaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XHUMHUYECKUX AJIEMEHTOB
(cocraB M 3apsin sapa, OOIIee YHUCIO 3JIEKTPOHOB M paclpelesieHUe MX MO0 IEKTPOHHBIM CIIOSIM),
OOBSICHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB AJIEMEHTOB M MX COCAMHEHHH B Iperenax
MaJibIX IIEPUOJIOB U IJIaBHBIX MOATPYII C YIETOM CTPOECHHS UX aTOMOB;

J KJIaccu(UIMPOBATh XUMHUYECKHE 3JIE€MEHTHI, HEOPraHMYECKHE BEIIECTBA, XHMUYECKUE PEAKIIUU
(MO YHMCIly ¥ COCTaBYy y4YacCTBYIOIIMX B pPEAKIIMU BEILIECTB, MO TEMJIOBOMY 3(P(eKTy, M0 M3MEHEHHUIO
CTETEHEW OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CHEIU(UUECKUEe XUMUYECKHE CBOMCTBA MPOCTHIX U
CIIOXKHBIX BEIECTB, MOATBEPXKIas ONMUCAHUE IPUMEPAMU MOJIEKYJISPHBIX M HOHHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHA;

J COCTaBIISATh YPABHEHHUS 3JIEKTPOJIUTHUECKON TUCCOLMALMU KUCIIOT, IIEJI0Yeil U coJiel, MOJIHbIe
U COKpalll€HHbIE YpPaBHEHMsI DPEAaKIHM HOHHOTO OOMEHa, YpaBHEHMsI pPEaKIHil, MOATBEPHAAIOIINUX
CYIIECTBOBaHHE F€HETHUECKOM CBS3U MEX/y BELIECTBAMH PA3JIMYHBIX KJIACCOB;

J pacKkpblBaTh  CYHIHOCTb  OKHUCIUTEIIbHO-BOCCTAHOBHUTENBHBIX  pEaKUUi  MOCPEACTBOM
COCTaBJIEHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIHii;

J IIPOTHO3UPOBATh CBOMCTBA BEINECTB B 3aBUCUMOCTH OT HUX CTPOCHMS, BO3MOKHOCTH
IIPOTEKAHNS XMMHUYECKUX NIPEBPAILICHUN B PA3INYHBIX YCIOBHUSAX;

J BBIYHCIIATE OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MAcChl BEILIECTB, MacCOBYIO JIOJIIO
XMMHUYECKOT0 JIEMEHTa M0 (POopMyJie COSANHEHMsI, MaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, IPOBOIUTH
Pacu€Tel 10 YPABHEHUIO XUMUYECKOM peaklnu;

o coOuroaTh NpaBuia MOJIb30BaHUS XMMHUUYECKOH MOCYI0i 1 1a00paTOpHBIM 000pyI0BaHUEM, A
TaKXKe IpaBuWiIa OOpalleHUs] C BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUMSMH [0 BBINOJIHEHHIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYEHHUIO U COOMPAHHUIO ra3000pa3HbIX BELIECTB (aMMHaKa U
YIJIEKHUCIIOTO rasa);

o IIPOBOJUTHh PEAKLUH, MOATBEPKIAIOUIME KAYECTBEHHBIM COCTAaB pPAa3JIMYHBIX BEIIECTB!
pacrio3HaBaTh ONBITHBIM IyTEM XJIOpHUI-, OpoMUA-, MOAUN-, KapOoHaT-, hocdar-, cuiamkar-, cyabdar-,
TUAPOKCUA-UOHBI, KaTUOHBI aMMOHHUS W HOHBI M3YyYEHHBIX METAIUIOB, NMPHUCYTCTBYIOIIHUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

. IIPUMEHATH OCHOBHBIE OIIEPaLlUi MBICIUTEIBHON JESITEIbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHHE,
0000111eHNEe, CUCTEMATU3aLMIO, BbISIBIEHUE TPUUUHHO-CIICACTBEHHBIX CBA3EH — Ul M3Yy4eHMs CBOICTB
BEIIECTB M XUMHUYECKUX pEaKUui, eCTeCTBEHHO-HayyHbleé METOJAbl IIO3HAHUSA — HaOIIOJCHNE,
U3MEpEeHne, MOIETTMPOBAHUE, IKCIIEPUMEHT (PEabHbIA U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KonuvecTBouacoB
Ne ni/m HaumenoBaHuepa3eJoB M TeMIPOrPAMMBI B DJIeKTPOHHBbIE (HU(PPOBHIE)
cero
KonTpoabnbiepadoTsl IIpakTyecknepadoThI o0pa3oBaTeJbHbIEPECYPChI
Paznen 1.IlepBoHayajibHbIeXUMHYECKUETTOHSITUS
XuMus — BaxkHas 00J1acThb
. bubnuoreka [JOK
1.1 €CTEeCTBO3HAHUS U MPAKTHYECKON 3 3
https://m.edso00.ru/7f41837¢
JIESITEIILHOCTH YEJTOBEKa
bu6moreka [IOK
1.2 BemecTtBa 1 XUMHUYeCKHUEPEAKIINU 7 1
p https://m.edso00.ru/7f41837¢
Hroromnopaszneny 10

Pasznen 2.BaxHeiilnue npeacTaBuTe/ i HEOPraHu4

eckux BemecTB. KosimyecTBeHHbIE OTHOIIEHUSI B XUMHUH.

Bosayx. Kucnopon. [Tonsarue 06 bubnuoreka [IOK
2.1 3 1
OKCHIaX https://m.edsoo.ru/7f41837c
99 Boaopon. [lonsitue o kucnorax u 3 1 bu6mmoreka [IOK
' COJISAX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonstue 06 bu6mmoreka [JOK
2.3 3 1
OCHOBAHHUIX https://m.edsoo.ru/7f41837c
KonndecTBeHHBIC OTHOIICHUS B bubnuoreka [JOK
2.4. 4 1
XHMHH. https://m.edsoo.ru/7f41837c
Uroronopazneny 13

Pa3znen 3.0cHOBHBIE KJIACChl HEOPraHUYECKUX COeTUHEeHUH

31 Oxcupl, uX KIacCUpUKaIus u 4 bubnuoreka [JOK
o XUMHYECKHE CBOMCTBA https://m.edso0.ru/7f41837c
3.9 OcHoBanusl, UX KJIaccupuKanus u 4 bubnunoreka [JOK

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

33 Kucnotsl, ux kinaccuduxanus u 4 bubmuoreka [IOK
XUMHYECKUE CBOMCTBA https://m.edso0.ru/7f41837c
34 Conw, ux Kiaccupukanus u 4 bubnuorexa [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/7f41837c
35 ['eneTnueckas cBsi3b MEXKy KJaccaMHu 4 bubnuorexa [JOK
HEOPraHUYECKUX COCAUHEHUIN https://m.edsoo.ru/7f41837c
Hroromnopasznemy 20

Paznen 3.Ilepuoanyeckuii 3akon u [lepuoanueckasi cucrema xumnueckux 31emeHToB /. . MennesieeBa. CTpoeHueaTomMoB.

[Tepronnueckuii 3aKOH U
bu6moreka [IOK
3.1 [Tepuoandeckas cucTeMa XUMHUIECKUX 3
https://m.edsoo.ru/7f41837c
anemenToB JI. . Meneneena.
bu6moreka [IOK
3.2 C 7
TpocHHeaToMa https://m.edsoo.ru/7f41837c
Hroronopazneny 10 bubmiorexa HOK

https://m.edsoo.ru/7f41837c

Pa3nen 4. Xumudeckas c¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEeaKINU

bu6mmoreka [JOK

4.1. XuMHUUECKas CBA3b. 8 https://m.edsoo.ru/7f41837c
42 OKHUCIUTENBHO-BOCCTAHOBUTEILHBIE 7 bubmuorexa LIOK

2. - https://m.edsoo.ru/7f41837c
Uroronopazneny 15
OBIIEE KOJIMYECTBO YACOB I10 68
ITPOTPAMME
PezepBHOEBpeMs 3



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

No KoauyecTtBouacoB DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (undgposrbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckunepado
TEMIIPOrPaMMbI o0pa3oBaTejbHbIEpecyp
11 0 ThbI ThI
ChI
Pa3nes 1.BemecTBO U XMMHYecKHe peaKkHu
11 [ToBTOpEHue u yriyoienue 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKHXPEA 4 bubnuorexa [JOK
' KLU https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XHWMHYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroromopazneny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XapaKTepUCTUKAa XUMUUYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u 6 bubmorexa HOK
' ) PyHbL. 24P https://m.eds00.ru/7f41a636
e€coeTMHEeHHS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS
Hroronopaznemny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pazgen 3.MeTasiibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 ObumecBoHCTEaMETAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroromnopasznemy 20
Pasznen 4.Xumus u okpyskaouias cpeaa
4.1 B aJIbl B )KU3HU 4eJIOBEKA 3 bubmiorexa HOK
' clilectha i Matepi . https://m.edsoo.ru/7f41a636
Hroromnopaszneny 3
Pe3epBHOCBpEeMs 3 bubmorera [JOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH

OBPA3OBATEJIbHOM ITPOT PAMMBI

8 KUIACC
Koanp
oBepsie . .
IIpoBepsiemble MpeAMeTHBbIE pPe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ILHOIM
Morope NporpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
3yJbTa
Ta
1 ITo Teme: «IlepBoHAYATBEHBIC XUMHYECKUAC TTOHSITHSD)
PacKphIBATh CMBICIT OCHOBHBIX XUMUYECKUX MTOHATHIA: aTOM, MOJICKYJIa, XHMHYECKUAN
JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OTHOPOTHAS U
HEOTHOPOIHAS ), BAJICHTHOCTH, OTHOCUTEIIbHAS aTOMHAsI U MOJICKYJIIpHAs Macca,
11 KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MacCoBast JIOJISI XAMUYECKOTO DJIEMEHTA
' B COCJIMHEHUH, MOJISIPHBIN 00BEM, XUMHUYECKas PeaKIHs, KIaCCUPUKAIUS PEaKIIHi:
peaKIuu COCTUHEHMS, PEAKITUHU PA3JIOKEHUs, PeaKIIMK 3aMEeIIeHUs, peaklni oOMeHa,
9K30- ¥ SHJIOTEPMHUYECKHE PEAKIUH, TeITIOBOH A3PPEKT peaKiuu, pacTBOP, MaccoBas
J0J1s1 BemlecTBa (IPOLEHTHAsI KOHLIEHTPALKs) B PacTBOPE
1 WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MOHITUH U IPUMEHSATH 3TH
' MOHSATHS NIPU ONMKMCAHUU BEIIECTB U UX MPEBPALICHU
13 HCIO0JIb30BAaTh XUMHUUYECKYIO CUMBOJIUKY JUIsl COCTaBJICHUS (pOPMYIT BEILIECTB U
' YpaBHEHUH XUMUYECKUX PEaKIIHil
14 PacKpbIBaTh CMBICII 3aKOHOB COXPaHEHHs MacChl BEIIECTB, IOCTOSTHCTBA COCTaBa,
' aTOMHO-MOJIEKYJISIPHOTO YUeHUs, 3aKOHa ABOTaIpo
15 OTIPEJIeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX
16 KJIacCU(PUIIMPOBATH XUMUUYECKUE PEaKIUH (110 YUCIY U COCTaBYy y4aCTBYIOIIUX B
' peaKkuu BEIIecTB, MO TEeIJI0BOMY 3G eKTy)
1.7 BBIYHCIISATE OTHOCUTENBHYIO MOJICKYISIPHYIO U MOJISIPHYIO MacChl BEILIECTB
1.8 BBIYHCIISATH MAaCCOBYIO JIOJII0 XUMUYECKOTO 3JIeMEeHTa Mo POpMYJie COSAUHEHUS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MIPUMEHSTHh €CTECTBEHHOHAYYHBIE METO bl TIO3HAHUS — HAOII0IeHNE, U3MEPEHHE,
' MOJENUPOBAHUE, SKCTIEPUMEHT (PEalIbHbIN U MBICIICHHBIN )
2 ITo Teme: «BaxkHeiinne npecTaBUTENTN HEOPTaHUIECKUX BEIIECTBY
2.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSITHIA: OKCUJ], KUCIIOTa, OCHOBAHUE, COJIb
2.2 OTIPEIeNATh IPUHAICKHOCTD BEIIECTB K OMPeIeIEHHOMY KIIACCy COEIMHEHUH 10




dbopmynam

2.3

KHaCCI/I(bI/H_[I/IpOBaTbHeOpI‘aHI/I‘-IGCKI/IeBGH_IQCTBa

24

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB, MOATBEPIK/1asi OMMUCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX YpaBHEHHUI

COOTBCTCTBYIOIIMX XUMHNYCCKUX pCaKHI/Iﬁ

2.5

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHMMOCTH OT HX KAQYECCTBCHHOI'O COCTaBa,

BO3MOKHOCTH IIPOTCKAHUA XUMHUUYCCKUX HpeBpaIIIGHI/If/'I B pa3JIMYHBIX YCIIOBUAX

2.6

CJIEJIOBATh IMPABUJIAM ITOJTH30BAHMS XUMUYECKON TIOCYI0N U TAO0OPaTOPHBIM
00opyI0BaHKEM, a TAK)KE TPaBUIIaM OOpAIICHHUs C BEIIECTBAMHU B COOTBETCTBHU C
HUHCTPYKIUSAMMU 110 BBITIOJITHCHUTO na60paT0pHHx XUMHUYECCKHX OIIBITOB IO MOJYYCHUIO U
coOMpaHnIo ra3000pa3HBIX BEIIECTB (BOJOPOJAA M KHCIIOPO/Ia), TPUTOTOBICHHUIO
pacTBOPOB C ONMPENETEHHON MAaCCOBOM JI0JIEH PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U
MIPOBOJIUTH XUMUYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB MIEIOYCH 1

KHCJIOT C TIOMOIIIO MHAUKATOPOB (JIakmMyc, peHondTaaenH, METUIOPaHK U IPYTUe)

2.7

MIPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHYECKOMN pEeaKIu

ITo Teme: «Ilepuonnueckuii 3akoH u [leproanyeckas cucreMa XUMUYECKUX JIEMEHTOB
. N. Menneneea. CTpoeHHMEaTOMOB. XUMHUYECKAsCBA3b. OKUCIUTEIBHO-

BOCCTAHOBHTCIIbHBICPCAKIIUI)

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATHI: SIIPO aTOMa, AJIEKTPOHHBIH CIIOM
aToMa, aTOMHasi OpOUTallb, PaIUyC aTOMa, XUMHUYECKasl CBSI3b, MOJIIPHAs U HEMOJIIpHAas
KOBaJICHTHAs CBS3b, JIEKTPOOTPULIATEILHOCTh, HIOHHAS CBSI3b, MIOH, KATUOH, aHUOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTI)XI/IMI/I‘ICCKI/ICBJIeMeHTBI

3.3

OTHCHIBATh U XapaKTepu30BaTh Tabanunyto popmy lleproanueckoit cucrembl
XMUMHUYECKUX PJIEMEHTOB: pa3Iu4aTh MOHITUS «TJaBHAs moarpymnmna (Arpymmna)» u

«moboyHas noarpynna (brpyrmma)y, «mansie» u «00JIbIINe) TePUOIbl

3.4

PACKPbIBATb CMbICJI HCpI/IOI[I/I‘{eCKOFO 3aKOHa I[I/I Menpaeneena: JACMOHCTPHPOBATH
IIOHMMAaHHUC HCpHOI[PI‘ICCKOﬁ 3aBUCHUMOCTH CBOMCTB XMMHUUYECKHUX BJIEMEHTOB OT UX

noJioxkeHus B [lepuoauueckon cucreme

3.5

COOTHOCHUTD O603H3.‘-ICHI/I$I, KOTOPBIC UMCIOTCA B Ta6n1/1ue «HepI/IOI[I/I‘-ICCKaH cucrema
XUMHWYCCKHUX JJICMCHTOB I[I/I MeHpeneeBa» ¢ YUCIOBBIMU XapaKTCpUCTUKAMU
CTPOCHHA ATOMOB XUMHUUYCCKUX SJICMCHTOB (COCTaB U 3apsan saapa, o6mee YHUCII0

QJICKTPOHOB U paCcpCACICHHUEC UX IO 3JICKTPOHHBIM CJ'IOSIM)

3.6

OonpCACIIATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHLIX COCAMHCHUAX




3.7 ONPENENATh BUJI XUMUYECKOH CBS3H (KOBAJICHTHASI U HOHHAS) B HEOPTaHUUECKHUX
' COCTMHEHUSX
9 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
HPOBEPH o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
eMoropesyJabrara
1 [To Teme: «BerecTBO U XUMHUECKasT PEAKITUS
PacKphIBaTh CMBICIT OCHOBHBIX XUMHUYECKUX MTOHSITHI: PACTBOP,
AIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, DJICKTPOTUTHIECKAS JUCCOLMALIMS, PEAKITHI
HMOHHOTO 0OMEHa, KaTan3aTop, XMMHUUECKOE paBHOBECHE, 00OpaTUMbIE U
11 HeoOpaTHMbIE PEaKIIMH, OKUCIUTEILHOBOCCTAHOBUTEIbHBIE PEAKIIUH,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHHE, AJIJIOTPOIIHNS,
aM(}oTepHOCTh, XUMHUUYECKAsI CBSI3b (KOBAJICHTHAS, HOHHASI, METAJUTMYECKAas ),
KpUCTAJUTMYECKas PEeIIéTKa, CIUIaBbl, CKOPOCTh XUMUUYECKOU PEaKIIuu
1 WUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUCCKUX IMOHATHN U
' MPUMEHSTH 3TU NOHATHSA IIPU OMMCAHUH BEUIECTB U UX MpPEBpallleHUu i
. COCTaBIIATh YPaBHEHUS SJIEKTPOIUTHUECKON AUCCOLMALINY KUCIOT, IIeJIoYeit
' U COJieH, TIOJTHbIE U COKpAIEHHBIE YPaBHEHUS PEaKINii HOHHOTO 0OMeHa
14 PacKpbIBaTh CyUTHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUit
' MOCPEICTBOM COCTABIICHUS SJICKTPOHHOTO OajaHca STUX pPeaKIHii
15 MPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKON PEeaKINU
2 [To Temam: «Hemertasuibl 1 UX coequHEHUs» U «MeTalljIbl U UX COeTMHEHUS
XapaKTepHU30BaTh (OMMCHIBATh) OOIIHME U CIICIIM(PUICCKIE XUMHIECCKIE
y CBOMCTBA MPOCTHIX U CIIOKHBIX BELIECTB, MOATBEPK/1asi OTMCAHUE
' npUMepaMu MOJIEKYISPHBIX U HIOHHBIX YPAaBHEHHUI COOTBETCTBYIOIIHNX
XUMHYECKUX peaKIui
25 COCTaBIIATh YPaBHEHHI PEAKLU, IOITBEPKIAIOIINX CYIIIECTBOBAHHE
' TEHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMHU PA3IUYHBIX KJIACCOB
IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT X CTPOCHHS,
2.3 BO3MOYKHOCTH MPOTEKAHMSI XUMUYECKIX TIPEBPAIICHUI B Pa3IMYHBIX
YCIIOBHSIX
24 CJIeIOBaTh MPaBUJIaM IMOJIH30BAHMS XUMHUYECKON TOCY10H 1 1abopaTopHBIM
' 000pyIOBaHUEM, a TAKXKE MpaBUIaM OOpallleHus C BelleCTBaMU B




COOTBETCTBUU C HHCTPYKIUSMH IO BBIOJIHEHUIO JTA0OPATOPHBIX
XMUMHYECKUX OTIBITOB IO MOTYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIICCTB

(aMMMaKa M yriaekucioro rasa)

2.5

IIPOBOJIUTH PEAKIIMH, ITOATBEPKIAIOIIAE KaUECTBEHHBIN COCTaB pa3IMYHbIX
BELIECTB: PACIIO3HABATh OIBITHBIM IYTEM XJIOPUA-, OpOMUAI, HOIU],
kapOoHar, gocdar, cumkaT, cyabpar, THIAPOKCHIUOHBI, KATHOHB AMMOHHS,
VOHBI U3yYEHHBIX METAJJIOB, IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX

HCOPraHN4CCKUX BCUICCTB

ITo Teme: «XuMus u oOKpy)Karomas cpeiar»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX xuMuuyeckux nonsatui: I1/IK Bemecrsa;

KOPpO3Hs METAJIJIOB

3.2

HpI/IMeHSITB OCHOBHBIC onepaulxm MI)IC.]'H/ITG.]'H)HOf/i JCATCIIBHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000IICHIE, CHCTEMAaTH3aIINIO, BBISIBJICHUE TIPUYUHHO -
CJICACTBCHHBIX CBSI3€I\/’I — I I/I?)y’—IeHI/IS[ CBOf/iCTB BCIICCTB U XUMHUYCCKUX
peaKIvii; eCTECTBEHHOHAYYHBIE METO/IbI TIO3HAHUS — HAOJIIO/ICHHE,

HU3MepeHue, MOJeMPOBAHNE, SIKCIIEPUMEHT (peabHbII U MBICIIEHHBIH )




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kox

Hp0BepﬂeMLIﬁaﬂeMeHTcouepmaﬂuﬂ

1

HepBOHa‘-IaJII)HI)ICXI/IMI/I‘IGCKI/ICHOHSITI/IH

1.1

[Ipenmer xumuu. Posib XuMuM B )KU3HU YeJIOBEKA. XMMUA B CUCTEME HayK. Tena u

BemecTBa. OU3NYCCKUECBOMCTBABEIICCTB. AFpCFaTHOGCOCTOﬂHI/ICBGHIeCTB

1.2

Ilonsatue o METOJaX IMO3HAaHUA B XUMHH. Ywucteie B€IICCTBA U CMCCH. Cnoco0n1

pa3aeiieHust cMecen

1.3

ATOMBI 1 MOJICKYJIBI. Xumuyeckue 31eMeHThl. CUMBOJIBI XUMHUYECKHUX DJIIEMEHTOB.

[IpocThie u cioxHbIE BellecTBa. ATOMHO-MOJIEKYIJISIPHOEYUYEHNE

1.4

Xumunyeckas popMyia. BaleHTHOCTh aTOMOB XUMHUECKUX 3JIEMEHTOB. 3aKOH
ITOCTOSIHCTBA COCTaBa BeniecTB. OTHOCUTEIbHAS aTOMHAs Macca.
OTtHOocHTenbHAsIMONEKYIIpHaAMacca. MaccoBasI0IIXMMUIECKOTO2JIEMEHTA B

COeTUHEHNH

1.5

KomnnuecTBo BemecTBa. Mosbs. MonsipHas Macca. B3auMocCBsI3b KOJTMYECTBA, MACChI
U YKCIia CTPYKTYPHBIX €IUHUI] BEIIECTBA.

PacuéreimodopMyraMXuMUIeCKIUXCOSTMHEHU

1.6

DU3NYECKUE U XUMUYECKHUE ABJICHUA. XUMUYECKas Peakius U €€ Mpu3Haku. 3aKOH
COXPaHEHHUS Macchl BelecTB. XuMHUueckue ypaBHeHus. Knaccuduxarms

XUMHYECKUX peakluid (COeTuHEeHMs, pa3IoKeHus, 3aMellleHus, 0OMeHa)

1.7

XVUMHUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOH IOCY/I0H, C TIpaBHIaMU
paboThl B 1abopaTOopuu U IpruéMamMu oOpanieHus ¢ 1abopaTopHBIM
o0opynoBaHHEM, U3y4YEHHE U ONMCAaHHE PU3MUECKUX CBOICTB 00pas3IoB
HEOPraHWYeCcKUX BEIIECTB, HAOII0IeHHEe (PU3HUECKUX (TIaBJICHHE BOCKA, TasHHUE
JbJ1a, paCTHPAHUE caxapa B CTYNKE, KUIICHUE M KOHJCHCAINS BOJIbI) U XUMHYECKUX
(ropeHue cBeuw, MPOKAIMBaHUE MEIHOW IIPOBOJIOKH, B3aMO/ICHCTBIE Mela C
KUCIIOTOH) SIBIICHUH, HAOJIIO/ICHHE M OTIMCAHUE MTPU3HAKOB MTPOTEKAHHS
XUMHUYECKHX peaknuil (pa3oxKeHne caxapa, B3auMOJICHCTBHE CEPHOM KUCIIOTHI C
xJopuioM Oapus, pazioxenue ruapokcuga meau(ll) npu HarpeBanum,
B3aMMO/IeHCTBHE *Kele3a ¢ pacTBopoM coiu Meau(ll), usydyenue cnoco6os
paszeneHus cMecel (C MOMOIIBI0O MaruuTa, (PMIbTpOBaHHUE, BbITapUBAaHNUE,
TUCTUILIALMS, XpoMaTorpadus), poBeAeHUE OUUCTKU IIOBAPEHHON COJIH,
HaOJI0/IEHUE U ONHMCAaHUE PE3YIbTATOB IIPOBEJCHHUS OIBITA, HIUTIOCTPUPYIOIIETO

3aKOH COXpaHCHUA MACChI, CO3aHNC Moaeaen MOJICKYJI (I_HapOCTep)KHCBLIX)




BaxuenmmenpeacTaBUTEIMHEOPraHNYECKUXBEIECTB

2.1

Bo3ayx — cmech razos. Coctas Bo3ayxa. Kucnoposa — ajneMeHT u mpocroe
BeniecTBo. HaxoxxieHne Kucinopoa B mpupoie, PU3nuecKkue U XUMUIeCKHe
cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucinopoaa. CrocoOsl
MOJTyYEeHHUSI KACIOPOa B JIA00OPaTOpuu B MPOMBIIIEHHOCTH. KpyroBopot

Kuciopoja B npupojie. O30H — aJUIOTPOITHASIMO T (PUKAMSIKICIOPO1a

2.2

TemmoBoit 3¢ (hekT XUMUIECKON peaKIuu, TEPMOXHUMHUYSCKUE YPaBHEHUS, K30 -
SHIOTEPMHUUECKHE peakiuu. TOIINBO: YyroJib U METaH. 3arps3HeHue BO31yXa,

yCWJICHHE apHUKOBOTO 3 (deKTa, pa3pylieHre 030HOBOTO CIIOs

2.3

Bonopon — anemeHT u nmpoctoe BemectBo. Haxoxnenue Bogopoaa B Ipupoze,
(bu3nyecKre U XUMHUUYECKUE CBOMCTBA, IPUMEHEHHE, CTIOCO0BI NoTydeHus. Kuciaoter u

COJIN

24

MouspHblii 00bEM ra3oB. Pacu€Thl Mo XMUMHUYECKUM ypaBHEHUSIM

2.5

dusnueckue cBoMCTBa BoAbL. Bona kak pactBoputens. PactBopbl. HacsieHHbIE 1
HEHACBIIEHHbIE pacTBOPBL. PacTBOPUMOCTB BElECTB B BOJie. MaccoBas A0
BEILIECTBA B PACTBOpE. XUMHUYECKHE CBOKCTBA BOIbl. OcHOBaHUsA. Posb pacTBOpOB
B IIPUPOJIE U B )KU3HU 4eJI0BeKa. KpyroBopoT BoJbI B IPUPOAE. 3arpsi3HEHUE

MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJ

2.6

Knaccudukanus aeopranndeckux coequnennid. Oxcunpl. Knaccudukarus
OKCHJIOB: COJICOOpa3yroIIre (OCHOBHBIE, KHCIOTHBIE, aM(DOTEPHBIC) 1
HecoseoOpa3zyromnue. Homenkinarypa okcuaoB. @uzndeckue u

XI/IMI/I‘IGCKI/IGCBOﬁCTB&OKCHI{OB. HOHy‘leHI/ICOKCI/II[OB

2.7

OcnoBanus. Kitaccudukanust OCHOBaHMA: MEIOYM U HEPACTBOPUMBIE OCHOBAHHMS.
Howmenkinarypa ocHoBanuii. ®u3nueckrie U XUMUYECKHE CBOMCTBA OCHOBAHUM.

[Tosmyuenue ocHoOBaHUM

2.8

Kucnotsl. Knaccuduxanus xucnot. Homenknatypa kucinoT. @uzndeckue u
XUMHYECKHE cBoMcTBa KUCIOT. PanaktusHoctuMetaioB H.H. bekeroBa.

HOHy‘IeHI/IeKI/ICHOT

2.9

Conu. Homenknatypa cosieil. @u3nueckue 1 XUMHUUECKHE CBOMCTBA COJICH.

ITony4yenuecoien

2.10

I'eneTnueckas CBA3b MCKAY KJIaCCaMH HCOPTAHNUYCCKUX CO€OUHEHMUI

211

XHUMHUYECKUUN SKCIICPUMCHT: KAUYCCTBCHHOC OIIPEACIICHUC COACPIKAHUA KUCIIOPOJa
B BO3AYXC, IMOJIYYCHUC, CO6I/IpaHI/IC, Ppacrio3HaBaHUC U U3YUCHUC CBOMCTB

KucJjopoaa, Ha6J'IIO,[[CHI/IC B3aUMOJCHUCTBHUS BEIIECTB C KHUCJIIOPOJAOM U YCIIOBHA




BO3HUKHOBEHUS U MPEKPAIeHUs TOpeHus (IoXkKapa), 03HaKOMJICHHE ¢ 00pa3aMu
OKCHJIOB U OTIMCAaHHUE UX CBOWCTB, MMOJIydeHHE, COOMpaHHe, PACIIO3HABAHUE U
U3Yy4E€HHE CBOMCTB BOJIOPOAa (TOPEHHE), B3aUMOJIEHCTBUE BOJIOPOAA C OKCUIOM
meau(11) (Bo3MOKHO MCTIONB30BAaHUE BUICOMATEPHAIIOB), HAOIIOICHHE 00pa3IoB
BEILECTB KOJIMYECTBOM | MOJIb, UCCIIEJIOBAaHHE OCOOCHHOCTEN pacTBOPEHUS
BELLECTB C Pa3JIMYHON paCTBOPUMOCTbIO, IPUTOTOBIIEHUE PACTBOPOB C
OIpeNeNIEHHON MAacCOBOM A0JIEl PAaCTBOPEHHOTO BEUIECTBA, B3aUMOICHCTBUE BOIbI
C MeTaJUIaMH (HaTpUEM U KaJblieM) (BO3MOYKHO HUCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), ONIPEICIIEHNE PACTBOPOB KUCIIOT U IIEJI0Y€EH C TOMOUIBIO
WMHMKAaTOPOB, UCCIIEI0BaHNE 00pa3lloB HEOPTraHUUYECKUX BEILIECTB Pa3IMYHbIX
KJIaCCOB, Ha0JII0/IEHUE U3MEHEHUS OKPACKH WHIUKATOPOB B paCTBOPAX KUCIOT U
uiesioveit, nzyuenue Bzaumoeiicteus okcuaa menu(ll) ¢ pacrsopom cepHoit
KHCIIOTBI, KUCJIOT C METaJlJIaMU, peakluii HelTpanu3aiuu, norydeHue
HEPacTBOPUMBIX OCHOBaHM, BRITECHEHUE OJTHOTO MeTajljla IPYTUM U3 pacTBOpa
COJIH, PEIICHUE HKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHeunIne Kiacchl

HCOPraHNM4CCKUuX CO@HHHCHHﬁ)}

[Tepuonnueckuii 3akoH u [lepuoandeckas cucteMa XuMHU4eCKUX nemeHToB .M.
MenneneeBa. CTpoeHnEaTOMOB. XUMUUYECKAsACBA3b. OKUCIUTEIBHO -

BOCCTAaHOBHUTCJIbHBICPCAKIIU U

3.1

[lepBbie MOMBITKY KJIACCU(PUKAIIUU XUMUYECKUX JIeMEHTOB. [IoHsATHE O Tpymax
CXOJHBIX JIEMEHTOB (ILI€JIOYHbIE U II€JI0YHO3EMENIbHbIE METaJIbI, FaJIOT€HBI,
WHEPTHBIE Ia3bl). DIIEMEHThI, KOTOPhIeoOpa3yroTaM(pOTEPHBICOKCUIBI U

TUAPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XuMU4eckux anementon J[. M.
MenneneeBa. Kopotkonepuoanas u amuHHonieproaHas Gopmsl [leproauaeckoit
cucTeMbl XuMuueckux snementoB JI.M. Menneneesa. [lepuoisl 1 TpymiisI.

DuU3YEeCKUM CMBICIT MOPAAKOBOI'O HOMEPA, HOMEPOB IIEPHOJa U I'PYIIIILI 3JIEMCHTA

3.3

Crpoenne atomoB. CoctaB aTOMHBIX sifiep. M3oTonsl. Dnektponbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB TEPBBIX 20 XUMUYECKUX JIEMECHTOB
[Tepuonnueckont cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMUYECKOTO

3JIEMEHTA 10 €ro MoJjoxeHuro B [lepuoanueckoii cucreme [I.1. MenneneeBa

3.4

3aKOHOMepHOCTI/I HU3MCHCHUSA paJinyCa aTOMOB XUMHUUYCCKUX DJICMCHTOB,
METATNYECKUX U HEMETALITNYECKUX CBOMCTB 110 TpyIiimam U nepuoaam. 3HadeHUe
Hepno;u/mecxoro 3aKOHa U HepHOHHqCCKOﬁ CHUCTEMBI XUMHNYCCKHX 3JICMCHTOB IJIA

pa3BuTus Hayku U npaktuku. .M. Mennenees — y4€HbIl U IpaKJaHUH




3.5

Xumnueckas cBs3b. KoBaneHnTHas (MmoJisipHas U HEMOJISIPHASI) CBSI3b.

DIEeKTPOOTPULIATEIILHOCTh XUMUYECKUX 311eMeHTOB. loHHas CBsI3b

3.6

Crenens okuciieHus. OKUCIUTEIHFHOBOCCTAHOBUTEIIBHEIC pCaKknuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUS. OKUCINUTEIM U BOCCTAHOBUTEIIN

3.7

XUMHYECKUI KCIIEPUMEHT: U3yUeHHE 00pa3lioB BELIECTB METAJUIOB U
HEMETAIUIOB, B3aUMOJEHCTBHE THAPOKCHIA IMHKA C pACTBOPAMU KHUCIIOT U
LIEJI0YEH, IIPOBEICHUE OIIBITOB, MIUIFOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIBHO -

BOCCTaHOBUTEJbHBIX peakluil (ropeHne, peakliuy pa3ioKeHHsl, COeTMHEHU)

9 KUIIACC

Kon

IIpoBepsieMbliidjieMeHTCONEPKAHUSA

BemectBo u xummnyeckas peakuus. [loBropenue

1.1

[Tepnoanueckuit 3akoH. [lepnoanueckas cuctema XuMHIeCKuX inemeHToB J1.1.
MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUHN CBOWCTB
XMMHMYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KAIUS, KAIbIUA U UX COCAUHEHNN
B COOTBETCTBHUU C MOJI0KEHUEM IEMEHTOB B [leproauueckoi cucrteme n

CTPOCHHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BUAbl XUMUUECKON CBSA3U. THUIBI KPUCTATUTMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THIIA KPUCTAILITMUECKON PEIETKU U BUIA
XUMHUYECKOH cBs3u. Kiaccuduxaius 1 HOMEHKIIaTypa HEOPraHUYEeCKUX BEIIECTB
(MexTyHapoIHas M TpUBUAIbHAs ). XUMUYECKHE CBONCTBA BEIIECTB, OTHOCSIIIUXCS
K pa3IM4HbIM KJ1accaM HEOPraHWUYECKUX COCMHEHUN, TeHeTHYecKasl CBsI3b

HCOPraHM4CCKUX BCIICCTB

1.3

Knaccudukanus XuMHUYECKUX peakuid M0 pa3IU4HbIM MPU3HAKaM (10 YUCITY U
COCTaBY Y4YacTBYIOIIIMX B PEAKIMU BEUIECTB, [0 TEIIOBOMY 3 (deKTy, 1o
W3MEHEHUIO CTEMEeHEeH OKUCICHUS XUMUYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, IO
YUYaCTHUIO KaTalau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE

YpaBHCHHUA. Ilonsarue o CKOpPOCTH XHUMHUYECKOH peaKknnun

1.4

[TonsTue 00 O6paTI/IMI>IX u HCO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. ITonsaTue o
TOMOTI'CHHBIX U T'CTCPOTCHHBIX PCAKIIUAX. IloHsATHE O XUMHUYECKOM paBHOBCCHU.
q)aKTOpLI, BJIMAIOIINE HA CKOPOCTH XUMHYECKOMN pCaKu 1 MOJIOKCHUC

XUMHUYCCKOTO paBHOBCCHUS

1.5

OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIC pcCaKkiuu, 3HCKTp0HHBIf/'I Oayranc




OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHOMN peakuuy. CocTaBlieHuE YpaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI C HUCIIOJI30BAHUEM METO1A

AJIEKTPOHHOTO OasiaHca

1.6

Teopus 3neKTPOIUTHUECKON IUCCOLMALIUU. DIEKTPOITUTHI U HEIJEKTPOIUTHI.
Karnonsl, aHnoHbl. MexaHu3M JTUCCOLMALMY BEUIECTB C Pa3IMYHbIMU BUJIAMU
XUMUYecKo# cBs3u. CreneHp qucconuanni. CHIbHBIE U CIIa0bIe 3JEKTPOIUTHI.
Peakiiun nonHoro oOMeHa. Y cia0Bus IPOTEKaHUS peaKIil HOHHOTO 0OMeHa,
IIOJIHBIE U COKpPAILEHHbIE HOHHBIE YpaBHEHUS peakunidl. CBONCTBA KUCIIOT,
OCHOBAHUH U COJIEH B CBETE NMPEJCTABICHUN 00 AJIEKTPOIUTHUECKON AUCCOIUAIINH.

KauectBennslepeakummHanonsl. [lonsTHe 0 ruaponuseconeit

1.7

XUMHU4YeCcKuit OKCIICPUMCHT: O3HAKOMIICHHUE C MOJCIISIMU KPHUCTATIIIMYCCKUX
PEemETOK HEOPTraHUYECKUX BEIIECTB — METAIIOB U HEMETAIUIOB (TpaduTta u anmmasa),
CJIOKHBIX BEIIECTB (XJIOpUIA HATPHUS); UCCIEAOBAHNE 3aBUCHMOCTH CKOPOCTH
XMMHUYECKOHN peakIMU OT BO3JIEHCTBUS Pa3InYHBIX (PAaKTOPOB; HCCIEA0BaHNE
ANIEKTPOIIPOBOHOCTH PACTBOPOB BEIIECTB, Mpoliecca JUCCOLUAIIUN KUCIIOT,
iesiodei u cosieit (BO3MOKHO UCTIOJIB30BaHUE BUACOMATEPUAIIOB); IPOBEICHHE
OTIBITOB, WUTFOCTPUPYIOIINX MPU3HAKU MPOTEKAHUs peakUi HOHHOTO 0OMeHa
(oOpazoBaHme OcajKa, BBICICHUE ra3a, 00pa30BaHKUE BOJIbI); OTBITOB,
WUTIOCTPUPYIOMIUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKnuii
(ropeHue, peakliMy pa3iokKeHHs, COeIMHEHNS); paclio3HaBaHUE HEOPraHUYECKUX
BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKLUi Ha HOHBI; pEeIlIeHHE

OKCIICPUMCHTAJIBHBIX 3a1a4

Hemeranne u HUXCOCIUHCHUA

2.1

O6ma;1 XapaKTCPpUCTHUKA I'aJIOTCHOB. OcobenHocTH CTPOCHHUA aTOMOB, XapaKTCPHBIC
CTCIICHU OKHUCJICHHA. CTpOCHI/IC u (bHSI/I‘leCKI/IC CBOMCTBA IIPOCTBIX BCHICCTB —
rajiorecHoB. XMMHYECKHE CBOMCTBA Ha IIPpUMEPEC XJI0pa (BSaI/IMOI[GI‘;ICTBI/Ie C
MCTalllaMH, HEMCTAaJllIaMU, I_HCJ'IO‘{aMI/I). XJ'IOpOBOI[OpO,Z[. Consanas KHCJIOTA,
XHUMHNYCCKHUEC CBOﬁCTBa, MOJIY4YCHUC, IPUMCHCHUC. I[eﬁCTBHe XJIopa 1

XJIOpOBOAOPOJa HA OPraHru3M 4Y€JIOBCKA. Baxueimune XJIOpUAbI M UX HAXOKJACHHC B

PUPO/IC

2.2

OOmas xapaktepuctuka 3meMeHToB VIA-rpymnmbsl. OCOGEHHOCTH CTPOECHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u GU3NIecKue CBOMCTBA MPOCTHIX
BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOU(PUKALINN KUCIOPOJIa U CEPBI.
Xummnueckue cBoicTBa cepbl. CepoBOIOpoOI, CTpOeHHE, GU3UUECKUE U XUMUYECKHE

CBOMCTBA. OKCI/I,Z[LI CCPBI KaK NPCACTABUTCIIN KUCIIOTHBIX OKCUIOB. CepHaﬁ




KUCJIOTa, (pu3ndeckue u XMMHUYIECKUE CBOMCTBA (001IHE KaK IPEeICTaBUTENS Kilacca
KHCJOT ¥ crerpuyeckne). XUMUYECKUE PEaKIiy, JIekKaIIe B OCHOBE
IIPOMBIIIUIEHHOTO CI0c00a noy4deHus cepHoil kucinotsl. [Ipumenenue. Conu
CEpHOI KUCIIOTHI, KAaYeCTBEHHAs peakius Ha cynbdar-uon. Haxoxaenue cepsl u eé
COCIMHEHUH B IPUpOAe. XUMHUYECKOE 3arpA3HEHUE OKPYKAIOLIEH CPeIbl
COEJIMHEHUSIMU Cephbl (KUCIOTHBIE JOXK/H, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB),

CTIOCOOBI €ro Mpe0TBPAIICHUS

2.3

OO6was xapakrepuctuka 3neMeHToB VA-rpyrmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIEHMS. A30T, pacClpOCTpaHEHUE B IPUPOJIE,
¢uznueckue U xuMuyeckue cBoiictsa. KpyroBopot azora B npupoje. AMMHUax, ero
¢u3nyueckue U XuMUYEeCKHe CBOWCTBA, NOJydeHue U npuMenenue. Coau aMMoHus,
ux (pusnveckre U XMMHYECKHe CBOICTBa, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHMSL. A30THAs KUCIIOTA, €€ MoyyeHue, (pu3nueckue 1 XUMUYECKue
CBOMCTBa (00IIME KaK MPEICTaBUTEINS KJlacca KUCIOT U Crielu(pUIecKue).
Hcnonb3oBaHne HUTPATOB U COJIE aMMOHHUS B KAU€CTBE MUHEPAIBHBIX YA0OpEHUH.
XUMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIeH cpeibl COeMHEHUSIMU a30Ta (KUCIOTHbBIE

JOKJIH, 3arpsI3SHEHHUE BO3/yXa, IIOYBHI U BOJIOEMOB)

2.4

docdop, amtorponHbie Moaudukanuu Gochopa, puznueckne 1 XUMUUIECKUE
cBorictBa. Oxcua pocdopa(V) u dbochopras kucnora, GU3NIECKUE U XUMHUICCKUE
CBOMCTBa, osrydeHue. Mcnonb3oBanuedocharos B

KaueCTBEMUHEPATIbHBIXY100pEHHI

2.5

O6mas xapakrepuctuka neMeHToB |V A-rpynmnel. OcoOeHHOCTH CTPOEHUS! aTOMOB,
XapaKTepHbIE CTENEHU OKUCIICHHS. YTIIepO/1, aJUIOTPOIHbIE MOIUBUKALINH,
pacnpocTpaHeHue B pupoje, Gu3ndeckue U XUMHUYECKUE CBOMCTBA. ANICOpOIIHs.
KpyrosopoT yriepozaa B npupoze. Okcuabl yrieposaa, ux Gpusndeckue u
XMUMHYECKHE CBONCTBA, ICHCTBUE HA KUBBIE OPraHU3MbI, IOJTy4YECHUE U
pUMEHEHHE. DKOJOTUYECKUE Mpo0IeMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa(lV);
TUI0TEe3a INI00aTbHOTO MOTETUICHUS KJIMMAaTa; MapHUKOBBINA AP deKT. YronbpHas
KHCTIOTa U e€ coNH, uX (pru3ndeckue u XUMHYECKUEe CBOMCTBA, MOJIy4YeHUE U
npuMmeHenne. KauecTBeHHast peakiius Ha kKapOoHaT-uoHbL. Mcnons3oBaHue

Kap6OHaTOB B 6I>ITy, MCIUIHHE, TIPOMBIINIJIICHHOCTH U CCJILCKOM XO035ICTBE

2.6

HepBOHa‘{aJILHLIC MOHSATHS 00 OPraHUYCCKUX BCIICCTBAX KAK O COCANHCHUAX
yriepoaa (MCTaH, 9TaH, 3TUJICH, alICTHUJICH, 9TAHOJI, INTMICPUH, YKCYCHaA KI/ICJ'IOTa).
Hx cocTtaB 1 XUMHYECKOE CTPOCHUC. [TonsiTHE 0 OMOJIOTMYECKH BaXKHBIX BCIICCTBAX:

KHUpax, 6em<ax, yrjieBoJax — 1 UX poJik B JKU3HU YCIIOBCKA.




MaTepI/IaHBHOCCI[I/IHCTBOOpI‘aHI/I‘-ICCKI/IX u HGOpI‘aHI/I‘-IeCKI/IXCOGI[I/IHeHI/Iﬁ

2.7

Kpemuuii, ero pusnyeckne u XMuMHUYECKUE CBOMCTBA, OIy4YE€HUE U TPUMEHEHHE.
Coenunenus kpeMuus B npupoje. O0riue npeacrasieHus 06 okcuae kpemuus(1V)
Y KpeMHHUEeBOU KucinoTe. CHIIMKATHI, X UCTIOIB30BaHKE B OBITY, MEJUIINHE,
IIPOMBIIIJIEHHOCTH. BakHEHIIME CTPOUTENIBHBIE MATEPUAJIBI: KEPAMHKA, CTEKJIO,
LIEMEHT, OETOH, YKeJIe300€TOH.
[Tpo6eMBbIOE301aCHOTOMCTIONB30BAHUSCTPOUTEIBHBIXMATEPHAJIOB B

HOBCEIHEBHOMKU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: H3ydeHHe 00pa3I[0B HEOPTaHMYECKUX BEIIECTB,
CBOWCTB COJISTHOM KHCJIOTBI;, TPOBEICHUE KAYECTBEHHBIX PEAKIIHI HA XJIOPU-HOHBI
1 HAOJIOJICHHE MMPU3HAKOB WX MMPOTEKAHHUS;, OTIBITBI, OTPAXKAIOIINE (PU3HUSCKUEC U
XHMUYECKHE CBOMCTBA TAJIOT€HOB U X COEAMHEHMH (BO3MOYKHO UCIIOJIb30BaHHUE
BHJIEOMATEPHUAJIOB); O3HAKOMJIEHUE ¢ 00pa3liaMu XJIOpUIOB (TaJOreHUI0B);
O3HAKOMJICHHE C 00pa3IamMu cepbl U €€ COSTMHEHUSIMH (BO3MOKHO HCITOJIb30BaHHE
BHJICOMAaTEpHasIoB); HAOIIOCHUE TIpoliecca O0YTIIMBaHUS caxapa Mo/ IeHCTBHEM
KOHIUEHTPUPOBAHHOM CEPHOUN KHUCIIOTHI; N3yYEHUE XUMUYECKUX CBONCTB
paz0aBIICHHOM CEPHOM KUCIIOTHI, MPOBEJCHNE KaYeCTBEHHON peakluy Ha Ccyiabdar-
WOH U HalJIIo/IeHUe MpU3HaKa e€ MPOTEeKaHus; 03HAKOMJIEHHUE C (PU3NYECKUMU
CBOMCTBaMHM a30Ta, (pocdopa u ux coeAMHEHHUH (BO3MOYKHO HUCIIOIH30BAHUE
BHJICOMATEpHaJIOB), 00pa3iaMu a30THBIX U (HOChHOPHBIX yIOOpEHUH; TTOTyICHHE,
coOupaHue, pacro3HaBaHNE U U3yYeHHE CBOMCTB aMMHUAaKa; IPOBEICHHE
KaueCTBEHHBIX peaklUUi Ha HOH aMMOHHUS U (pocdaT-HuoH U U3ydeHHe MPU3HAKOB UX
MIPOTEKAHUSI, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THON KUCIIOTHI C MEbIO
(BO3MO’KHO HCIIOJIb30BAHUE BUJICOMATEPHAIIOB); U3yUeHHE MOJIeei
KpUCTAINTMYECKUX PEHIETOK anmasa, rpaduta, QyniepeHa; 03HaKOMJIICHHE C
MIPOLIECCOM aJICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
yCTPOMCTBOM MPOTUBOTA3a; MOJIydeHHEe, COOMpaHue, paclio3HABaHUE U U3yUCHHE
CBOMCTB YTJIEKUCIIOTO ra3a; IpoBeIeHIE KaueCTBEHHBIX peaKilnii Ha KapOoHaT- U
CHJIMKAT-UOHBI U U3y4CHHE MPU3HAKOB UX MPOTEKAHMSI; 03HAKOMJICHHE C
MPOIYKIIMEH CUIIMKATHOM MPOMBIIIIJIEHHOCTH; PEIIeHHE SKCIIEPUMEHTATbHBIX 3a7a4

1o Teme «BakHellne HeMeTalIbl U UX COCIUHECHUS

MeTtannsl 1 UXCOEAUHEHUS

3.1

OO1as XxapakTepUCTUKa XUMHUYECKUX IIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
noJioxkeHusd B [lepuoanueckon cucreMe xuMuueckux anemenToB [[.M. Menaeneesa

" CTPpOCHUA aTOMOB. CTpOCHI/IC METaJUIOB. MeTamnnyecKkas CBSI3b U MeTaJlJIndecKas




KpUCTAJIJINYECKAs peIIETKA. DIEKTPOXUMUUECKUM Psil HAIIPSHKEHUM METaJlIoB

3.2

du3nyuecKue U XMMUYeCKre CBOHCTBA MeTaiIoB. O0Imue criocoObl NOTydIeHHUs
MeTaoB. [ToHATHE O KOPPO3UHN METAIIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Kopposun. CrutaBsl (CTajb, YYT'YH, JIOPATIOMHHAN, OpOH3a) U X IPUMEHEHHE B

OBITY U IPOMBIILIJIEHHOCTH

3.3

[lenouynsle MeTalIbL: NOJI0KEeHUE B [leproanueckoil cucreMe XUMHUYECKUX
anemeHToB .M. MeHeneeBa; CTpO€HHE UX aTOMOB; HAX0KICHHUE B IIPUPOJE.
duznyeckue U XMMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCHABI U

TUAPOKCHUBI HATPHUA U KaJIUA. HpI/IMeHeHI/IeIIIeJ'IOLIHI)IXMeTaJ'[J'[OB u I/IXCOGI[I/IHGHI/Iﬁ

3.4

[Ileno4yHO3EMENBHBIE METAJIJIBI MArHUHI U KaJbLU: 1TOJ10KeHue B [lepnoanueckoi
cuctemMe Xxumuuyeckux aneMeHToB .M. MenpeneeBa; CTpoO€HUE UX aTOMOB;
HAaXOXJeHUE B Ipupoie. PU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus U KaJIbIUA.
Baxneitmme coequHeHns KaTbus (OKCHI, THAPOKCU], COJIN). JKECTKOCTHBOIBI U

crocoOble€yCcTpaHeHUs

3.5

AmnroMuHMiL: TTosiokeHne B [lepuomyeckoi cucreMe XuMuyeckux aemeHToB J1. 1.
MemnneneeBa; CTpoeHHE aTOMa; HaX0XKACHUE B Ipupoje. PU3HUECKHe U XUMUYECKHE

CBO¥CTBa AIFOMHUHUSA. AMGBOTEpHBIE CBOMCTBA OKCH/IA U THIPOKCH 1A ATFOMUHUS

3.6

Keneszo: nonoxenue B [leproanueckoit cucreme XuMu4eckux snemMeHToB . 1.
MenpeneeBa; CTpOCHHE aTOMa; HaX0KIeHHUE B pupoie. Dusznyeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuapl, THAPOKCU LI U comu xxene3a(ll) n

xkene3a(lll), ux cocras, cBOWCTBA U MOTYyYCHUE

3.7

XUMHUYECKUH FKCIIEPUMEHT: 03HAKOMIICHHE C 00pa3liaMi METAJJIOB U CILJIABOB, MX
(GU3NYECKUMU CBOWCTBAMH; U3YYCHHE PE3YJIbTATOB KOPPO3UH METAIUIOB (BO3ZMOKHO
WCIIOJIb30BaHUE BUICOMATEPUATIOB), 0COOCHHOCTEH B3aMMOICHCTBHSI OKCHIA
KaJIbIIMS U HATPHSI C BOJIOW (BO3MOYKHO HCIIOJIb30BAHKUE BUICOMATEPHAIIOB);
HCCIIEZIOBAaHUE CBOMCTB )KECTKOM BOJIBI; MPOIIECCAa TOPEHUS JKele3a B KUCIOPOIe
(BO3MOXKHO HCIIOJIb30BAaHHUE BUICOMATEPHUAIIOB); IIPU3HAKOB MMPOTCKAHHS
Ka4eCTBEHHBIX PEAKI[HMii Ha MOHBI (MAarHUs, KaJIbILIUs, ATIOMUHUS, IMHKa, xere3a(ll)
u xene3a(lll), mequ(ll); HabmroneHne u onMcaHrue MPOLIECCOB OKPAITUBAHUS
MJIaMEHH MOHAMU HATPHS, Kallus U KalbIUs (BO3MOKHO UCIOIb30BAHHUE
BHJIEOMATEPHUANIOB); HcCeA0BaHNEe aM(OTEPHBIX CBOMCTB THIPOKCH/ A ATFOMUHHUS U
TUIPOKCHUIA IMHKA; PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 1o TeMe «BaxHeiimne

METaJJIbl U UX COCOWUHCHU)

XuMHs U OKpyKarouascpea

Hosrie MaTepuajibl U TCXHOJIOTHUH. BemectBa u MaTrcpHralibl B MIOBCEAHEBHOM KU3HU




yenoBeKka. XUMHUS U 310poBbe. be3onacHoe UCIob30BaHUE BEIIECTB U XUMHUUECKUX

peakiuii B ObITy. [1epBasimOMOIIBIIPUXUMHUYECKAX0KOTAX U OTPABICHHSIX

OCHOBBI KOJIOTHYECKOM TPaMOTHOCTH. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH

cpens! [1JIK. Ponb xuMuu B penieHnu 3KoIorudeckux mnpooiem. [Ipupogasie

4.2
WCTOYHHKH YTIIEBOAOPOAOB (YroJib, IPUPOIHBIN Ta3, HE(PTH), MPOAYKTHI UX
nepepadoTKH, MX POJIb B OBITY U IPOMBIIIICHHOCTH

43 XUMHUYECKUH KCIIEPUMEHT: U3y4eHHE 00pa3lioB MaTepUaioB (CTEKIIO, CIJIaBbI

METaJJIOB, MOJIMMEPHBIE MaTEPUAIIbI)




IMPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBLHON ITPOT'PAMMBI OCHOBHOT'O

OBLIEI'O OBPA3OBAHUA

KoanposepsiemororpetoBanu
|

HpOBepﬂeMble Tpeﬁonalmﬂ K IIPE€IMETHBIM pe3yjabTaTaM
0a3zoBoro YPOBHS OCBOCHMSA OCHOBHOM 06p330BaTeJ'II)HOI7[
nmporpaMmmbl OCHOBHOI'O 0011ero 06p330BaHI/IH Ha OCHOBEC
eroc

[IpencraBnenue:

1.1

0 MO3HABAEMOCTH SIBJICHUN MPHUPO/IbI, TOHUMaHUE O0BEKTUBHOM
3HAUUMOCTH OCHOB XMMHYECKOW Hayku Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOLIEH KyJIbTypbl
U TPAKTUYECKOW JEATEIIBHOCTH YEJIOBEKA B  YCIOBHSX
COBPEMEHHOTO OOIIecTBa; MOHUMAHUE MECTa XUMHH Cpeau
JPYI'MX €CTECTBEHHBIX HAYK

1.2

O  HAay4YHbIX  METOJAaxX  MO3HaHUA, B  TOM  YHCIE
JKCIIEPUMEHTAIIBHBIX U TEOPETUYECKUX METOJAaX HCCIEIOBAHMS
BEIIECTB M M3YYECHHs XHMHYECKHUX PpEAKIUH; yMEHUe
WCIOJIb30BaTh MOJIENH Uil OOBSICHEHHS CTPOEHHUS aTOMOB H
MOJIEKYII

1.3

0 cdepax mnpodeccHOHATLHON AESITEIbHOCTH, CBS3aHHBIX C
XUMHEN U COBPpEMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMHM Ha
JOCTHKEHHUSIX XMMHUECKON HAYKH, YTO MO3BOJIUT O0yUJaIOINMCS
paccMaTpuBaTh XHMMHI0O Kak cdepy cBoer  Oymymiei
npoECCHOHAIBHOW  JEATEIBPHOCTH ¥ CHIeJaTh OCO3HAHHBINA
BBIOOpD XMMHUHU Kak NMPOQUIBHOTO MpeaMeTa MpH Iepexoje Ha
YPOBEHB CPEIHEro 00I1Iero oopa3oBaHus

Brnanenue cucreMoil XMUMUYECKUX 3HAHUW U YMEHUE NPUMEHSTh
CUCTEMY XMMUYECKUX 3HAHUM, KOTOpask BKIIOYACT:

2.1

BaOKHEHIIINE XUMHUECKUE MOHATHUS: XUMUYECKHI 3JI€MEHT, aToM,
MOJIEKyJia, BEUIECTBO, IMPOCTOE€ M  CIOXKHOE  BEIIECTBO,
OJIHOPOJIHASI ¥ HEOJHOPOIHASI CMECh, OTHOCUTEJIbHBIE aTOMHAs U
MOJIEKYJISIpHAs MacChl, KOJIMYECTBO BEILIECTBA, MOJb, MOJIIpPHAS
Macca, MOJISIpHbIM 00BEM, OKCHI, KHCJIOTa, OCHOBaHHUE, COJIb
(cpenHss), XuMU4ecKas peakiusi, peakluu COCTMHEHUS, PeaKkluu
pa3NOXKEHUs, PeaKkiMy 3aMEeIICHUs, PEeaKIui OOMEHa, TEIIOBOM
3¢ deKT peakiuu, 3K30- U dHJIOTEPMUUYECKHE PEaKIUU, PacTBOP,
MaccoBasi JI0Jisl XUMUYECKOTO 3JIEMEHTa B COeIMHEHHH, MacCOBas
JIOJISl U TIPOLIEHTHAsE KOHLIEHTpAIlUs BEIIECTBA B PAaCTBOpPE, SAPO
aToMa, JJIEKTPOHHBIA CIIOM aroma, aTOMHas OpOUTalb, Paauyc
aToMa, BAJEHTHOCTb, CTENEHb OKUCIEHHS, XUMHUYECKas CBS3b,
3EKTPOOTPULATENILHOCTb, MOJISPHASI U HEMOJISIPHAST KOBAJIEHTHAs
CBsI3b, MOHHAs CBS3b, METaJUTMYECKas CBs3b, KPHCTALTHYECKas
peméTka (aToMHas, HMOHHAs, METaJUIMYecKas, MOJEKYyJspHas),
WOH, KATUOH, aHWOH, DJJEKTPOJUT U  HEDJIEKTPOJIUT,
ANEKTPOJIUTHYECKAs] UCCOIMAINS, PEaKIM HOHHOTO OOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, OKHUCIUTENb U
BOCCTAaHOBUTEJIb, OKUCJICHHUE U BOCCTAaHOBJIIEHUE, D3JIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, 0OpaTHMble W HEOOpaTHMbIe peaKIuHy,




CKOPOCTb XMMHUYECKOW peakuu, karammsarop, [IJIK, xopposus
METAJUIOB, CILIABBI

2.2

OCHOBOIIOJIATAIOIME 3aKOHBl XMMHUH: 3aKOH COXPAaHEHUS! MaccChl,
nepuoandeckuii 3akoH [[.M. MeHnneneeBa, 3aKkOH IOCTOSHCTBA
COCTaBa, 3aK0OH ABOTraJipo

2.3

TEOPUH XMMHHU: aTOMHO-MOJICKYJISIpHAsT TEOpHUSA, TEOPUS
3JIEKTPOJIUTUYECKON JUCCOLUALINT

Brnanenue ocHOBaMU XMMHUYECKOW IPAMOTHOCTH, BKITFOUAOIIECH

3.1

YMCHHUEC IMPABUJIBHO MCIIOJIb30BaTh H3YUCHHBIC BCIICCTBA H
MaTepuaibl (B TOM YKCIIE€ MUHEPAJIbHbIE YA00pEeHUs, METAIbl U
CIUIaBbl, NPOAYKTHl MepepabOTKH MPUPOJHBIX HCTOYHUKOB
yriaeBoaopoaoB (yris, HOpUpPOJHOro Tras3a, HedTu) B OBITY,
CEJIbCKOM XO3sIIiCTBE, Ha MPOU3BOJCTBE U MOHUMAHHE 3HAUCHUS
KHUPOB, OCIIKOB, YIJIE€BOJOB JUIl OPraHM3Ma 4YEJIOBEKa; YMEHHE
IMPOTrHO3UPOBATH BJIMAHUC BCHICCTB M XUMHUYCCKUX ITPOLCCCOB
Ha OPraHu3M YeJIOBEKA U OKPYXKAIOLIYIO IPHUPOIHYIO CpEay

3.2

YMEHUE WHTETPUPOBATH XUMHUYECKHE 3HAHUA CO 3HAHUAMU
JPYTrUX y4eOHbIX TPEIMETOB

3.3

HaJlW4yue ombIiTa paboThl C pa3IMYHBIMM  HCTOYHHKAMH
nHpopmanuu TO XUMHM (HaydHas W Hay4YHO-TIOMYJspHas
JUTepaTypa, CIoBapH, COPaBOYHUKHN, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OLIEHWBATh MH(GOPMAIUIO O BEIIECTBAX, UX
IOpEeBpalleHUsIX M MPAKTUYECKOM TMPUMEHEHHH U yMEHUe
UCIIOJIb30BAaTh €€ JUIsl pelleHns yueOHO-TI03HABATENbHbIX 3a/1a4

Brnanenre ocHOBaMHU MOHSATHITHOTO armapara ¥ CAMBOJIMYECKOTO
S3bIKa XUMHU JUIL  COCTaBJICHUS (OPMYJT HEOPraHWYECKHX
BEIIECTB, YPaBHCHUW XUMHUYECKHX PpEAKLHI; OCHOBaMHU
xumudeckort HomeHknatypsl (IUPAC u TpuBnansHoi)

YMeHnue  0OBACHATH  CBSI3b  MOJIOKEHHSI  DJIEMEHTa B
[lepuonuueckoil cucreMe C YHUCIOBBIMU XapaKTEPUCTHKAMU
CTpPOEHHUS aTOMOB XHMHYECKHX OJJIEMEHTOB (COCTaB M 3apsij
a1pa, o0lIee YHUCIIO AIIEKTPOHOB), pACIpPEICIIEHUEM JJIEKTPOHOB
[0 SHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOIOB,
KaJIus ¥ KaJIbLIUs

HpeHCTaBHeHI/IC (6] nepnonnqecxoﬁ 3aBUCUMOCTH CBOMCTB
XUMHNYCCKHNX QJICMCHTOB (pazmyc aToMa,
BHCKTpOOTpI/II_IaTeJ'ILHOCTL), INPOCTBIX MW CJHOKHBIX BCIICCTB OT
IIOJIOKCHHUA 3JICMCHTOB B HepHOﬂquCKOﬁ CHUCTEMC (B MaJIbIX
nepuoaax MW IJIaBHbIX nonrpynnax) H JJICKTPOHHOI'O CTPOCHUA
aToMa

YMmeHueknaccupupoBaTh:

7.1

XUMHUYCCKUCIJICMCHTDI

7.2

HCOPIraHNYCCKUCBCIICCTBA

7.3

XUMHUYCCKHUCPCAKIIUU

YMEHHUEONPEEIISATS:

8.1

BaJICHTHOCTb MW CTCIICHb OKHUCIICHUA XUMHYCCKHX OJICMCHTOB,
3apsa HOHa




BHUJI XMMUYECKON CBSA3U U THUI KPUCTALNIMYECKOM CTPYKTYpPBHI B

8.2
COCIMHEHUSX

83 XapakTep Cpeasl B BOJHBIX pAcTBOpax BEHIECTB (KHUCIOT,
OCHOBAHHUM)

8.4 OKHUCJIMUTEIh ¥ BOCCTAHOBHTEIh

9 YMeHnue XxapakTepru3oBaTh (pU3MUecKre U XUMHYECKUE CBOWCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJAOPOJ, TpaduT, aimMas,

9.1 KpeMHUH, a30T, docdop, cepa, XJIOp, HATPUN, KAIHA, MATHHA,
KaJIbLIUM, aJTIOMUHUI, KEJIE30)
CJIOXKHBIX BEUIECTB, B TOM YHCJICE UX BOJHBIX PacTBOPOB (BOAA,
aMMUaK, XJIOPOBOJOPOJI, CEPOBOJOPOJI, OKCHUIBI M THIPOKCHIBI
metaios |-1A rpynn, amomunus, meau (I1), nunka, sxenesa (Il

9.2 u Ill), oxcunpr yrnepona (Il u 1V), kpemuusa (1V), azora u
dochopa (Il u V), cepmr (IV u VI), cepuucras, cepnas,
a30TUCTas, as3oTHasi, (QocdopHasi, yrojpHas, KpeMHHEBAs
KHUCIIOTA ¥ MX COJIN)
MPOTHO3UPOBATh M XapaKTepU30BaTh CBOWCTBA BEIICCTB B

93 3aBHCHMOCTH OT HX COCTaBA M CTPOCHHS, IPHMEHEHNE BEIIECTB
B 3aBUCHUMOCTH OT WX CBOWCTB, BO3MOXXHOCTH IIPOTCKAHUS
XHUMHYCCKHX TIPEBPAIICHUI B PA3IMYHBIX YCIOBHIX

10 YMeHI/Ieu COCTaBIIATh MOJICKYJISIPHBIE W WOHHBIC YPaBHCHHS
peakiuii, B TOM 4HcJe:

10.1 peaKkMinOHHOT00OMEHa

10.2 OKHCITUTEILHO-BOCCTAHOBHUTEIIbHBIXPEAKITHI

103 WUTIOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB
(Tpyrmim) HEOPraHMYECKUX BEIECTB

104 MOATBEPKIAIONINX TEHETHYECKYIO B3aUMOCBSI3b MEKTy HUMH

11 YMEHHEBBIUUCIIATH (IPOBOAUTHPACUETHI):

111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
MacCCOBYIO JIOJIF0 XUMHYECKOTO AJIEMEHTA B COSAMHEHUNU

11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 MAacCy, 00bEM ra3oB

11.4 [0 ypaBHEHHUSIM XMMHUYECKUX PEAKIMi U HAXOIUTh KOJIUYECTBO
BeleCTBa, 00bEM U MacCy peareHTOB WIH MPOJYKTOB PEaKIIuu

12 Biianenue (3HaHMEOCHOB):
OCHOBHBIMHM METOJaMH HAy4yHOTO TO3HaHUs (HaOIIo/eHue,

121 U3MEpEHUe, DSKCIEPUMEHT, MOJCIMPOBAHKUE) MPH UIyYECHUU
BEIIECTB M XUMHYECKHUX SBJICHHI; yMeHHEe c()opMyIupoBaTh
npo0yieMy U MPEAIOKUTh MYTH €€ pelieHus

122 0e30macHOl paboOThl ¢ XUMUYECKHMH BEIIECTBAMHU, XUMUYECKON
MOCY/I0 U 1abopaTOpHBIM 000pyI0BaHUEM
npaBwiaMu  Oe3omacHoro — oOpallieHuss ¢ BellecTBamu,
UCTIONIb3YEeMBbIMA B TOBCEJHEBHOW  JKWU3HH, IpaBUIAMU

123 MOBEJICHUs B IIENAX COEpeKeHUs 3A0POBbsl M OKpyKaromei

IPUPOJIHOM Cpe/ibl; MOHMMAaHKE Bpeia (OTTaCHOCTH) BO3ICHCTBUS
Ha JKMBBIE OPraHMW3Mbl OIpPEACTEHHBIX BEIIeCTB, CIOCOO0B
YMEHBUIEHUS U IPEAOTBPALIECHUS UX BPEAHOTO BO3ICUCTBUS




13

Hannuue MMPAKTUICCKUX HAaBBIKOB IJIaHUPOBAHUA n
OCYIICCTBJICHHA CICAYIOIUX XUMHUYCCKHUX SKCIICPUMCHTOB!

13.1

HN3YUCHUC u OIIMCaHHUC (1)I/ISI/I‘IGCKI/IX CBOIICTB BCIIICCTB,
O3HAaKOMJICHHUE C (bI/I?;I/I‘ICCKI/IMI/I U XUMHWYCCKUMHU SABJICHHUAMMU,
OIIBITBI, WJIJTIIOCTPHUPYIOIIUC NPU3HAKU MMPOTCKAHUA XUMHUUYCCKUX
peakuui

13.2

U3y4eHuecroco0oBpaseeHusIcMecei

13.3

MOJyYEHHE KHUCIOPOJAa U HU3YYEHHUE €ro CBOWCTB; IOJIyYCHUE
BOJIOPOJIa M M3YYEHUE €ro CBOWCTB; IMOJIYYEHHE YTIEKUCIOTO
rasa 1 M3y4eHHUE €ro CBOMCTB; MOJYYEHNE aMMHUaKa U U3y4CHUE
€r0 CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM J0JIeH
PacTBOPEHHOTO BEUIECTBA

13.5

NPUMEHEHHE  HWHIUKATOpOB  (JJakMyca, METWIOpaHXka U
dbenondranenHa) IS ONpENETCHUsT XapakTepa cpeapl B
pacTBOpax KUCJIOT U IIEJIOYEH

13.6

WCCTIEIOBAHUE M ONMCAaHWE CBOMCTB HEOPraHWYECKHX BEILECTB
pa3NMyYHBIX KJIAacCOB; M3Y4YEHHE B3aMMOJECHCTBUS KHCIOT C
MeTaylaM{,  OKCHJAaMH  METaUIOB,  pPacTBOPUMBIMH U
HEpacTBOPUMBIMU OCHOBaHUSIMH, COJISIMU; MOJIyuYeHue
HEpPACTBOPUMBIX OCHOBAHMM; BBITECHEHHE OJIHOIO MeTasuia
JPYrUM U3 pacTBOPa COJIM; UCCIE0OBaHNE aM(POTEPHBIX CBOWCTB
T'HJIPOKCUIOB AJIFOMUHUS U IIMHKA

13.7

pelieHne SKCIePUMEHTAIbHBIX 3amad 1o TemaMm: «OCHOBHBIC
KJIACChl HEOPraHMYECKHX COCIUHECHHI»; «DIEKTPOJUTHICCKAS
JUCcconMalugy; «BakHelne HeMETaaabl U UX COCIUHECHHA»;
«Baxxnennine MeTaljIbl M1 UX COCTUHCHUS

13.8

XUMUYECKHE OSKCIIEPUMEHTHI, HJUIIOCTPUPYIOIINE TPU3HAKU
NPOTEKAHHS PEaKIMii HOHHOTO OOMEHa; KaYeCTBEHHBIC PEaKIIuU
Ha TPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax HOHBI: XJIOPHUI-,
Opomun-, woaua-, cymbdar-, docdar-, KapOOHAT-, CHIHKAT-
AQHWOHBI, THIPOKCUI-UOHBI, KAaTHOHBI aMMOHHsS, MAarHus,
KaJIbLIMsI, QIFOMUHUSA, Keje3a (2+) u xenesa (3+), memu (2+),
IIMHKA

14

YmMmenne:

14.1

MMPEACTABJIATE PE3YJIbTATBI JKCIICPUMCHTA B (bopMe BBIBOIOB,
J0Ka3aTcJIbCTB, rpa(l)I/IKOB n Ta6J'II/II_[ U BbIABJIATH OMIIMPHUYCCKUC
3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATb CBiA3HU MCXKAY  PCaIbHO Ha6J'II-O,I[aeMBIMI/I
XUMHUYCCKUMHU ABJICHUSAMU KW IIpoHecCaMiu, IMPOUCXOIANIUMU B
Makpo- U MUKPOMHUDPE, O0OBACHATH MMPUYNHBL MHOFOO6pa3I/ISI
BCIICCTB




HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM

IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon IIpoBepsieMblii31eMeHTCOAEPKAHNUS

1 [TepBoHauaIbHBIEXUMUYECKUCTIOHSITHS

11 Uucrele BemecTBa U cMecH. CriocoObl pa3iesieHust CMecei

19 ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHE 3JIeMEeHThl. CHMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocThie
Y CJIO’KHBIE BEIIECTBA.

1.3 Xumudeckas hopMyiia. BaJJeHTHOCTh aTOMOB XMMHYECKUX 3J1eMEHTOB. CTETICHOKHCIICHUS

14 3aKoH MOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBast 10JIs1 XMMHYECKOT0 3JIEMEHTA B COSMHEHUHN

15 Konunuecto Bemecta. Mosb. MonsspHas macca. Mossipablil 00bEM razoB. BzauMocBsizb
KOJIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €IMHHUI] BEIIECTBA

16 dusndecKkue 1 XMMUUECKHE SIBJICHUS. XUMUYECKas peaKIus U e€ MpU3HaKHU.
3aKOHCOXpaHEHUSMACCHIBEIIECTB. XUMHUYECKUEYPABHEHUS

2 [Tepuonnueckuii 3akoH u [lepuoanueckas cucteMa XuMHIEeCKUX dnnemeHToB 1. M.
MenpeneeBa. CTpoeHNEaTOMOB
[Tepnoanueckuit 3akoH. [lepnoanueckas cucreMa XUMUYECKUX 311eMeHTOB [[. 1.

2.1 Menpeneea. Ilepronbl u rpymmbl. @U3HYECKHI CMBICT TOPSAIKOBOIO HOMEpa, HOMEPOB
Tepuoa W TPYIIIbI DJIEMEHTA
Crpoenune atoMoB. CoctaB aToMHBIX siziep. M3oTomnbl. DnekTpoHbl. CTpoeHHe 31eKTPOHHBIX

2.2 0007109eK aTOMOB TIepBbIX 20 XuMHUYeCKuX ieMeHToB [lepronnueckoit cuctemsr J[. 1.
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPUOJOB,

23 KaJusl, Kalblus (paanyca aTOMOB, AIEKTPOOTPHUIATEIbHOCTH, METAJUTMUECKUX U
HEMETANTMYECKUX CBOICTB) U UX COEIMHEHUN B COOTBETCTBUU C MOJI0)KEHUEM AJIEMEHTOB B
[Teproanueckoit cucTtemMe u CTPOEHUEM MX aTOMOB

3 CrpoeHuesenecTsa

31 Xumuyeckas cBsi3b. KoBaneHTHast (MoJIsIpHAsi U HEMOJIIPHASI) CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 311eMeHTOB. MloHHas cBsA3b. MeTauinyeckascBsi3b

32 TI/IHuBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHa}I,uI/IOHHé.):SI, MeTaJIn4ecKast), 3aBUCHMOCTD
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H

4 Baxueiiune npeacraBuTean HEOpraHM4eCKux BemecTs. HemeTramibl 1 X coeIMHEHUSL.
MeTtauibl U UXCOEIMHEHUS
Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX COCTUHEHUI: OKCHJIOB

41 (conmeoOpasyrolue: OCHOBHBIE, KUCIOTHBIE, aM(OTEepHbIE) U HECOJIE00Pa3YIOIINE;
OCHOBaHUH (1IET0YN U HEPACTBOPUMBIE OCHOBAHUS ); KUCIOT (KHCIOPOJICOACPKAIIUE U
OECKHCIOPOIHbIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CpEAHHUX M KUCIBIX)

492 du3nuecKkrue 1 XMMUUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-HEMETAIOB: BOJOPOA, XJI0pa,
KHCIIOPOJIa, CEPBI, a30Ta, pochopa, yriepoaa, KpeMHHS

43 ®u3nueckrue 1 XMMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAIIOB: JIUTHUS, HATPHS, KaJHs,
MAarHus U KaJbLIMsl, AIFOMUHUS, jKelle3a. DIEKTPOXUMHUUECKUIPSITHAPS)KEHUMMETAIITIOB

44 dusnuecknue 1 XMMUUYECKHE CBOMCTBA BOJAOPOJAHBIX COCMHEHUN HEMETAIIIOB:
XJIOPOBOJIOPOJIA, CEPOBOIOPOAA, AMMHUAKA

45 dusnyeckue U XUMHUYECKUE CBOMCTBA OKCcUI0B HeMeTaiuioB: cepol (1V, VI), azorta(ll, 1V, V),
dochopa(lll, V), yriepona(ll, V), kpemuus(1V). [TonydeHnEeOKCHIOBHEMETAIIJIOB

46 Xumrueckue cBoiictBa okcuoB: MetaioB |A-IIA rpymm, nunka, mequ(ll) u sxemneza(ll,
[11).ITomygeHreoKCHJ0BMETAILIOB

4.7 XUMHYECKUE CBOMCTBA OCHOBAHUN U aM(OTEPHBIX TUAPOKCUIOB (Ha MPUMEPE THAPOKCHIOB




ATFOMUHMS, JKene3a, nuHka). [lomyderrneocHoBaHUI 1 aM()OTEPHBIXTHIPOKCHIOB

OO1m1re XuMHUYeCKHe CBOMCTBA KUCIIOT: XJIOPOBOJAOPOIHOM, CEPOBOJOPOIHOM, CEPHUCTOM,

4.8 CepHOH, a30THOM, (hochopHOI, KpEeMHUEBOU, YroJibHON. OCcOObIe XUMUYECKHIE CBOHCTBA
KOHUEHTPUPOBAHHOW CEPHOUN M a30THOM KUCHOT. [losydeHne Kucior

4.9 OO0mue XuMHUYECKUE CBOMCTBA cpetHuX coseid. [lomyuenueconeit

410 [Tomy4yenue, cobupanue, pacrio3HaBaHUE BOAOPOa, KUCIOPOIa, aMMHUaKa, YIIIEKUCIIOTo rasa
B JabopaTopuu

411 [Tonyyenue ammMuaka, CEpHOM M a30THOM KUCJIOT B IPOMBIILIJIEHHOCTH.
OO0u1recnocoObINOTyIeHUSIMETATIIOB

4.12 I'ereTnyeckas CBSA3b MEXKY KJIaCCAMH HEOPTraHUYECKUX COCAMHCHHMA

5 XUMUYECKUEPEAKIUU
Krnaccudukarus XMMHYECKUX PEaKIui 10 pa3IUIHbBIM IMPU3HAKAM: 110 YHUCITY B COCTaBYy

5.1 YYACTBYIOIIMX B PEAKIIUU BEUIECTB, N0 TEIIOBOMY (D (PEKTY, M0 U3MEHEHUIO CTETICHEH
OKHUCJICHHUS] XUMHYECKUX JICMCHTOB

52 TemnoBoit 3¢ (hekT xuMHUEeCKol peaklK, TEPMOXUMHUUYECKUE YpaBHEHUS. DK30- U
SHIOTEPMHUYCCKUEC PEAKITNH. TEePMOXHMHIYECKHAC YPaBHECHUS
OKHCIIUTETFHOBOCCTAHOBUTEbHBIE peakiui. OKUCIUTENN U BOCCTAHOBUTEIH.

5.3 [TporiecChIOKMCIICHHS 1 BOCCTAHOBIICHHUS.
DNeKTPOHHBIN0ATaHCOKUCTUTEIbHOBOCCTAHOBUTEIbHOMPEAKIINU

54 Teopus anexkTpoMTHYECKON qucconuanui. KaTtnoHel, aHMOHBIL. DIEKTPOJUTHI U

) HEINeKTPOJUTHl. CUITBbHBIE U clTa0bIe AIEKTPOJIUTHI. CTENeHbANCCOIUAIINN
55 Peaxuu nonHOro 0OMeHa. Y ClI0BHS POTEKAHUS PEaKIIMil HOHHOTO 00OMEHa, TIOJTHBIE U
' COKpaIlEHHbIE HOHHBIE YPaBHEHUS PeaKIuil

6 XUMHS ¥ OKpYy>Karomiasicpeaa
BemectBa u MmaTepuaibl B IOBCEAHEBHOM )KM3HU YelIOBEKa. be3onacHoe ucnoib30BaHue

6.1 BEIIIECTB M XUMHUUECKHUX PEAKIIUN B JIAOOPATOPHH U OBITY.
[TepBasimoMOIIbIPUXUMHUECKUXO0KOTAX U OTPABICHUSX
XUMHYECKOe 3arpsi3HEHUE OKpYXKaIoUIei cpebl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE MTOYBBI,

6.2 BO3JlyXa M BOJI0OEMOB), cIOcOOBI ero nmpenoTBpaiienus [Ipeaensuas gomyctumas

' koHneHTpamus Bemects (I1JIK). Poas xumun B pelieHnn 3K0JI0THIECKUX POOIIeM.
Ycunnenne napHUKoBOro ¢ dekra, pa3pylieHue 030HOBOTO CIIOS
[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHHUS U UX COETUHEHH B OBITY,

6.3 MEJHUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM X03sicTBe. [IpuMenenne MeTasuioB U CIjIaBOB
(cTasp, 4yryH, TIOpaTIOMUHNN, OpOH3a) B OBITY M MPOMBIIIJIEHHOCTH UX COSAMHEHUH.
[ToHsiTHE O KOPPO3UH METANIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4 [IpupoaHbIle HCTOYHUKH YTIEBOAOPOIOB (YroJib, IPUPOIHBIN Ta3, HEPTH), IPOAYKTHI UX
nepepaboTku (OEH3UH), UX POJIb B OBITY M MPOMBIILIEHHOCTH
[lepBoHavanbHbBIE MOHATHSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COSMHEHUAX yriiepoja (MeTaH,

6.5 9TaH, YTUJIEH, alleTUIICH, 3TAaHOJ, TJIIMLEPUH, YKCycHast kucnota). [lonstue o Ononorudecku
Ba)KHBIX BEIIECTBAX: XKUpaX, OeIIKaX, YIIeBOAaX — M UX POJIM B KU3HH YEIOBEKa

7 Pacuétnr:

7.1 n0(GopMyIaMXUMHUYECKUXCOETUHEHUH

7.2 Macchl (MacCcOBOM) I0JIM PACTBOPEHHOTO BEIIECTBA B pACTBOPE

7.3 MOXUMHUYECKUMYPABHEHUSM




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

Vyeonuk «Xumus» 8 kinacc apropsl O.C.I"adpuensna,.I.Octpoymos, C.A.Cnankos; Mockaa,
«[IpocBemenuer, 2024 r.
Vyeonuk «Xumus» 8 kinacc apropsl O.C.I"abpuensu,.I'.Octpoymos, C.A.CnankoB; Mocksa,
«[IpocBemienuer, 2024 r.
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