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HOACHUTEJIBHASA 3AIIUCKA
[IporpaMMa mo XMMHHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUSl COCTaBJI€HA Ha OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeacraBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE QeaepalbHON
pabouell nmporpaMmbl BOCIIMTaHUS U C YYETOM KOHLEMLMM MPENOJaBaHus y4eOHOro mpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoir denepamnmm.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OO0meld cTparteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT PACIIPEEIIEHUE €ro N0 KiaccaMm U
CTPYKTYpPUPOBAHUE M0 pa3jeiaM U TeMaM IpOorpaMMbl IO XMMUH, ONPEAEIseT KOJIUYECTBEHHbIE
M KaueCTBEHHBIE XapaKTEPUCTUKU COJECPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATENIbHOCTD
U3YYEHUS XUMUU C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOIO
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJarommxcs, OnpeaessieT BO3SMOXKHOCTH MpeMeTa s
peanu3anuu TpeOOBaHMM K pe3yabTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTeilbHOW MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus, a TakKe TpeOOBaHU K pe3yabTaTaM 00yYeHHUsT X UMHUH
HAa YpOBHE LeJeil HW3ydYeHHs TpeaMeTa W OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHOU
JeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO y4EOHOTO CONEPIKAHMS.

3HaHME XUMUH CIIY’KUT OCHOBOH A1 (pOopMHpOBaHUS MUPOBO33pEHUsT 00y4aroerocs, ero
NPECTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMUpPYEMbIE XUMHEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX YHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJEM YCTOMYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOI 1 SKOJIOTHYECKON 6€30MacHOCTH, TPOOIeM 3IpaBOOXPaHEHUS.

N3ydenune xumun:

CIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMmMopa3BUTUS U (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaronmxcs,
HaBBIKOB  MX  CaMOCTOSITEJIbHOM  y4eOHOMl  [eATeNbHOCTH,  OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJMMBIX KaK B IIOBCEJHEBHOM JKWU3HH, TaKk U B
poeCCUOHAIBHON JESATEIHHOCTH;

3HAKOMHUT €O CHeUU(UKON HAydyHOTO MBILIUICHHS, 3aKJIaJbIBACT OCHOBBI 1IE€JIOCTHOTO
B3IJI51a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM 3TAalloM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (HOPMUPOBAHHUIO I1IEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSM, K TPHUPOJIE, K 4YeNOBeKY, BHOCHUT CBOH BKJaJ B SKOJIOTHYECKOE 0Opa3zoBaHME
o0ydJaronuxcs.

JlanHble HampaBlieHHUs B OOyUYE€HHWH XUMHH 00ECHedMBarOTCS CHEIU(PUKON comaep:KaHus
yu4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCS IEJAarorMueckyd aJalnTUPOBAaHHBIM OTpPaKEHHUEM
0a30B0il HAyKM XMMHHU Ha ONpPeIEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumuum Ha ypoBHE OCHOBHOrO 00Iero oOpa3OBaHHsS OPUEHTHPOBAH HAa OCBOCHHE
00y4JaroIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHATHII XUMUHU, OCHOB HEOPTaHMUYECKON XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MIOHATUM OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:kaHHsl MPOTPaMMBI MO0 XMMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CopepxaHHe CKJIaIbIBAETCSI U3 CHUCTEMbI MOHATHH O XMMHYECKOM
DJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATUH O XMMHUYECKOH peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEIbHOIO Pa3BUTUS 3HAHWH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMMY;



— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— MpECTaBIECHUHN 00 EKTPOIUTUYECKON TUCCOLMALINN BEIIECTB B paCTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBAaTEIBHO OT OJHOIO YPOBHA K Jpyromy,
BBIMOJIHASL (DYHKIUU OOBSACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHNUS U MOJTYy4YEHHS U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NPUPOJIBL,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METO/laM 103HaHus B Hayke. M3yduenue xumun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX Y4YEeOHBIX NPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kiace.

[Tpy n3yyeHnH XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON NEATENILHOCTH YEJIOBEKA U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yu4eOHOro IpeaMera COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIIHMX ()AKTOB, MOHATHUN, 3aKOHOB U TEOPETUYECKHUX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B
IPUOOILIEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUHU BEUIECTB U XUMUYECKHUX PEAKIIUil, B
(GOopMHpOBaHMM W pPa3BUTUM I[103HABATEIbHBIX YMEHMH M HX NPUMEHEHUHM B Y4eOHO-
MIO3HABATEIBHON U yu4eOHO-HCCIIEIOBATEIBCKOM IEATEIbHOCTH, OCBOCHUH TPABHII O€3011acHOTO
oOpallleHus C Bel[eCTBaMU B IIOBCEIHEBHON )KHU3HU.

[lpy W3ydyeHMW XMMUU Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (bopMmupoBaHUE WHTEILICKTYATbHO PA3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HaNpaBJICHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKoe INpuoOlIieHue oOyyaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(opMHPYIOLIMM MOTHUBALIMIO U PA3BUTHE CIOCOOHOCTEH K XUMHH;

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOLIMX MPHUOOPETEHUIO OOY4YalOIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHMS M CaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIINH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHONW TPAMOTHOCTH, B TOM
yHclie YMEHUH OOBSCHATh M OLICHHWBATDH SIBICHUS OKPYXKAIOLIETO MUPA, UCIONIb3Yys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh MX MpH peuleHud npolieM B
ITOBCEJHEBHOM KU3HU U TPYJIOBOH JESITEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs I'yMaHUCTUYECKUX OTHOUICHUH, TOHUMaHUS 1IEeHHOCTH
XUMHUYECKUX 3HaHUM JJi1 BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MmoBeneHus B OBITY U
TPYZAOBOM JEATENBHOCTH B LENAX COXPAHEHMsI CBOETO 3J0POBbSl M OKPY)KAIOIIEH MPUPOIHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU AaJbHEUIIero 00yueHHUs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I MU3yYEHHUS XUMUU Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipenmer xumuu. Posib XMMUM B KW3HU Ye€JIOBEKa. XHUMHUS B CUCTEME Hayk. Tema u
BeniecTBa. Dus3nueckne CBOWCTBA BEIECTB. ArperarHoe cocrosHue BeuniecTB. [lonsatue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHus] CMECei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XHMHUYECKHX JJIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass ¢opmyna. BalleHTHOCTb aTOMOB  XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBast 10J11 XMMHUYECKOIO 2JIEMEHTa B COCJUHCHHH.

KonunuectBo BemectBa. Monb. MousipHas macca. B3auMocBsA3b KoJIMYecTBa, Macchl U
yucia CTPYKTYPHBIX €MHUL BemecTBa. Pacuérsl mo ¢popmMynaM XUMUYECKUX COCINHEHUH.

®usnyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanuss XUMUYECKUX peakuui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMUd Pa0OTHI B J1a0OpaTopuu M NMpUEMaMU
oOparteHus ¢ 1a0opaTOpHbIM O0OpYIOBaHHMEM, HW3YYE€HHUE U ONHUCAHHE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOJeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALlUsl BOJbI) 1 XUMHUECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOMN) sIBJIIEHUH, Ha0II01eHNE
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHHe caxapa,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJIOpHIOM Oapusi, pasioxenue ruapokcuaa meau (1) npu
HarpeBaHuM, B3aMMOJeicTBHE 3keie3a ¢ pactBopoMm coimu Mmeau (), u3yuenme cnocoboB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHME, IUCTUIUISLIMS,
xpomarorpadus, NpOBEIEHHE OUYUCTKH IOBAapeHHOM CoiM, HaONIOJEHHWEe U ONUCaHHE
pe3yabTaTOB NPOBEICHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHs MAacChl, CO3JaHHUE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluy TOPEHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakuMH. TomnmBO: yronb M MeTaH. 3arpsA3HEHHE BO3AyXd, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bomopoa — omeMeHT U mpocroe BewiecTBO. HaxoxkaeHue Bomopoaa B IIPUPOLE,
¢buznyecKknue 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOB! oydeHus. Kuciotel u comnu.

MossipHblil 00bEM ra30B. Pacy€Tbl Mo XUMHUUECKUM ypaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Poiap pacTBOpOB B NMPHUPOJAE U B KU3HU
yenoBeka. KpyroBopor Bojabl B HpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.



Knaccugukamus Heopranmueckux coenuHeHuil. Oxcunpl. Knaccupukanuss oxkcHIOB:
coyieoOpa3yrorire (OCHOBHBIE, KUCITOTHBIC, aM(oTepHbIe) U HecoseoOpa3yromue. Homenkiarypa
OKCHJ0B. PU3NYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotsl. Knaccugukanus kucnor. Homenknarypa kucinor. @U3nuecKkue ¥ XUMHYECKUE
cBoicTBa KUCHOT. P akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxuMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eHeTnyeckas CBsI3b MEXAY KjlacCaMHM HEOPraHMUECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpPEZENICHUE COJAEPKAaHUS KUCIOpPOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHUE,
pacro3HaBaHHE€ M HM3y4Y€HHE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INPEKPAIIECHUs TOpeHus (1okapa), O3HAKOMJIEHUE C
o0Opa3laMu OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcuaom wmemu (1)
(BO3MOYKHO MCIIOJIb30BAHHME BHJIEOMATEPUAIIOB), HAOIIOCHHE 0OPa3I[0B BEIIECTB KOJIMUYECTBOM
1 monb, uccaenoBaHue OCOOEHHOCTEW pPacTBOPEHUS BELIECTB C Pa3jIM4HON pacTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MaccOBOM J0Jie pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTaUlaMM (HaTpueM U KajblMeM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOJII0JIEHUE W3MEHEHUs OKpacCKM MHAMKATOPOB B pPAacTBOpPax KHUCIOT U LIEJIOYEH, U3ydeHHE
B3aumojeiictBus okcuga meau (ll) ¢ pacTtBopom cepHOW KHUCIOTBHI, KUCIOT C METallaMH,
peaKUMil HEUTpaIu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM M3 pacTBOpa COJIH, PELICHUE SKCIIEPUMEHTANIbHBIX 3a/]1a4 110 TeMe «Baxueinmme
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Iepuoauveckuii 3axkon u Ilepuoamyeckasi cucrema xummuuyeckux djaementoB . U.
MenpnesieeBa. Ctpoenune aToMoB. XUMHYeCKas CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peaknuu

[lepBble TOMBITKH KJIACCU(PUKALMUU XUMHUECKUX 3yieMeHToB. [loHsTHE o rpynmax
CXO/IHBIX 3JIEMEHTOB (II€JOYHbIE U IIEJTOYHO3EMENIbHBIE METAJUIbl, T'aJOT€Hbl, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCU/IBL.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuojHas ¢opmel [leproaudeckoid cucTembl
xumuyeckux onemeHtoB JI. M. Menneneesa. Ilepuonsl u rpynmbl. PU3HYECKUH CMBICT
MIOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUO/IA U IPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIX szaep. M3zorombsl. OnextpoHbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB IMepBBIX 20 XUMUYECKHUX 371eMeHToB [leproauueckoil cucTeMbl
J. W. MengeneeBa. XapakTE€pUCTHKa XMMHMYECKOTO DJJIEMEHTAa IO €ro IOJIOKEHHIO B
ITepnonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJnuyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUTMYECKHUX CBOMCTB IO IpyINIIaM U Meproam.

3nauenue [lepuonnyeckoro 3akoHa U Ileproguueckoil CUCTEMbI XUMHUYECKUX 2JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

XuMnueckas CBS3b. KoBanenrnas (monsipHast " HENOJIIpHAsT) CBSI3b.
DNEKTPOOTPULIATEIbHOCTh XUMUYECKHUX JIeMEHTOB. VloHHAas! CBS3b.



Crenenp  okucieHus.  OKHCIUTEIILHO-BOCCTAHOBHUTENBHBIC — peakiuu.  [Iporiecchl
OKHCIICHHSI U BOCCTaHOBJICHUS. OKHCIUTEIH U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3ydeHHe OOpa3lOB BEIIECTB METAUIOB M HEMETAIIOB, B3aMMOJCHCTBHE THAPOKCHIIA
[IMHKA C PacTBOPaMU KHUCJIOT U IIEIOYeHd, MPOBEJCHHUE OIBITOB, WLTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKIUA (TOPEHHE, PEaKIIUH PA3I0KEHUs, COCTUHCHNUS ).

Mestcnpeomemnule cea3u

Peanu3zanust MeXIpeIMETHBIX CBSI3€H MPH W3YYECHUH XUMHHU B 8 KIIacce OCYIIECTBISAETCS
4yepe3 HUCIOJIb30BaHME KakK OOIIMX €CTECTBCHHO-HAYYHBIX TOHSATHH, TaK | IOHSATHIA,
SIBIISTFOIIMXCSI CHCTEMHBIMU JIJIS1 OT/ACIIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTecTBEHHO-HAyYHbIE IOHATHSA: HAy4HbIM (akT, TUHOTe3a, TEOpHs, 3aKOH,
aHaM3,  CHHTE3,  Kilaccu(uKamusi,  MEPUOJUYHOCTh,  HAONIOJEHHE,  AKCIEPUMEHT,
MOJIEIIUPOBAHKE, U3MEPEHHUE, MOJIEIIb, SIBICHUE.

®wusuka: Martepusi, aToM, O3JCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHJ, HW30TOIIHI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsijl, BELIECTBO, TelO0, O00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, (DM3MYECKHE BEJIWYHMHBI, CIUHUIIBI M3MEPEHHUsS, KOCMOC, TUIAHETHI,
383161, ComHIie.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIC IMOPOJIBI, IOJC3HBIC
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

[lepuonnueckuit 3akoH. Ilepmoaunueckass cucrema xuMuyeckux osseMeHtoB /[l U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajus, KaJIbLUS M HUX COCAUHEHUH B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

Crpoenue BelecTBa: BHUAbl XUMUYECKOM CBS3U. THUIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIMYECKON PEMIETKH M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIaCCaM HEOPraHWYECKHX COEIMHEHHM, TreHeTH4ecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX peakuil 0 pa3NUYHbIM MpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3((exTy, M0 H3MEHEHHMIO CTENeHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUUYECKHUE PEAKIINH, TEPMOXUMUYCCKHE YPAaBHEHUSI.

[TonsiTie 0 ckOpocTH XuMUYeckoi peakuuu. [loHaTne 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOTeHHBIX M TETEPOTreHHBIX peakiusax. [lonsTue o
karanuze. I[loHsiTME O XuUMHUYEeCKOM paBHOBeCHMH. DaKTOphL, BIMSIOLIME HA CKOPOCTh
XUMHYECKON PEaKIIUU U TTOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DSJIEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii C UCIOIb30BaHUEM METO/Ia IIEKTPOHHOT0 OanaHca.

Teopust AIEKTPOIUTAYECKON AUCCOIUALNM. DJIEKTPOIUTHI U HEAIEKTPOIHUTHL. KaTHOHBI,
aHUOHBI. MeXaHu3M [HMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BHUJIAMU XUMHUYECKOM CBSI3H.
Crenens aucconuanuu. CHIbHBIC U CTA0bIE DJIEKTPOITUTHI.



Peakuuu noHHoro o6MeHa. YcCIIOBHS NMPOTEKaHUs pEakIMii HOHHOTO OoOMeHa, TOJHbIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHHUS peakuuii. CBOMCTBAa KHCIOT, OCHOBAHUN U COJIEM B CBETE
NpeJCTaBICHUNH 00 3JIEKTPOTUTHUYECKOW auccoluannu. KadecTBEHHbIE peakluyd Ha HWOHBI
[TonsiTHE O TUAPOIN3E COTEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICJOBAHNE 3aBUCUMOCTH CKOPOCTHM XMMHMYECKOM pPEaKIUM OT BO3ACUCTBHUA Pa3IMYHBIX
(axTOpOB, MCCIEIOBAHUE SJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMPOIECCa AMCCOIMALUN
KUCIIOT, Iueno4ed M cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEepHaloB), IPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX NMPU3HAKK NMPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME ra3a, 00pa3oBaHHME BOJbI), OIbITOB, WUIIOCTPUPYIOIUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUil (FOpEeHHE, pPEeaKLUu pPas3IoKEeHUs, COCIAUHEHUS),
pacrno3HaBaHWE HEOPraHMYECKUX BEUIECTB C IIOMOILIBIO Kauye€CTBEHHBIX PEAKLUI Ha HOHBL,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeraJuibl 1 MX COeJUHEHHSA

OOmass xapakTepucTHUKa rajoreHoB. OCOOEHHOCTHM CTPOEHUsI aTOMOB, XapaKTEepHbIE
crernieHu okucineHus. CrtpoeHue M (U3MYECKUE CBOWCTBA IPOCTBHIX BELIECTB — TaJOrE€HOB.
XvMHYEeCKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaM{, HEMETallaMu,
menoyamu).  XsopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIyYCHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
U X HaXO0XJECHUE B IPUPOJIE.

OO6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nyecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOJIU(UKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (uU3MYecKHue M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
IIPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHas KUCIOTa, PU3NYECKHME U XUMHYECKHE CBOMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHoi KucinoThl. CoJM CepHOI KHCIOThI, KadeCTBEHHAasl peakiuus Ha cynbdar-uoH. Haxoxenue
ceppl U €€ CoeIMHEHUH B TMpHUpoae. XHUMHUECKOEe 3arps3HEHHE OKpY’Kalollel cpenbl
COEMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arpsS3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALLICHUS.

OOmas xapaktepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpuUpoje, (usmdeckue u
XUMHYecKkHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMUYecKHue
CBOICTBa, nony4yeHue u npumeHeHre. Coau aMMOHHUS, UX (PU3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usznueckne M XUMHYECKHE CBoicTBa (0OIIMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEpAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKArOIIeH Cpelbl COSTUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, dpuznueckne u xumudeckue cpoiicrBa. Oxcup docdopa (V) u pocdopHas kuciora,
¢u3nueckue M XUMHUYECKHE CBOIcTBa, mosydeHue. Mcmosnb3oBaHue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOPEHHI.

OObmas xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUA. YTJepo/l, aJUIOTPOIHbIE MOIU(UKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnueckue 1 XUMUUecKue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
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Oxcuapl yraepona, ux GU3NUYecKue U XMMUYECKHE CBOMCTBA, JICHICTBUE HA KUBBIE OPTaHU3MBI,
MOJyYeHHE U TPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMBI, CBsI3aHHbBIC ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3QeKT. YronbHas Kuciora u eé
coiu, uUX (U3MYEecKHMe M XHMMUYECKHE CBOMCTBA, MOJyueHHE W mNpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHbL.  Vcmonmb3oBaHwe ~ KapOOHAaTOB B ObITY, MeEAWLUHE,
MIPOMBIIIJICHHOCTH U CEIbCKOM XO3SHCTBE.

IlepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSX YIJIepoJa
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJIHIEpPUH, YyKcycHas Kucnora). Ilpuponnsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX TNEepepaboOTKu
(OeH3uH), ux poJsib B OBITY U IPOMBIIUIEHHOCTH. [IoHATHE 0 OMOJIOrMYeCcKH BaKHBIX BEIIECTBAX:
XKHUpax, OelKax, yrieBoJaXx — M HMX pOJM B KU3HH 4YelIOBeKa. MarepuaabHOE €IMHCTBO
OpPraHUYECKUX M HEOPTaHMUECKUX COCTUHEHHIH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4Ye€HHE M MPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmme mnpeacraBieHuss o6 okcume kpemuus (1V) u
KpeMHHEBOH kucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue
CTPOUTENIbHbIE MaTepHualibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoGnembl
0€30MacHOro0 UCNOIb30BaHUs CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEITHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
KaYeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NIEeCKue U XUMHUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHHUH (BO3MOXKHO
UCIIONIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 00OpasliaMu XJIOpUAOB (TaJOTre€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpHaNoB), HaOmIOJeHHe TMpolecca OOyrauBaHUs caxapa [MOA  JIeWCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KUCJIOThI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBIEHHON CEpHOI
KHUCIIOTHI, TIPOBEJCHUE KAueCTBEHHOW peaklMu Ha cynb(ar-uoH U HaAONIOJIEHUE NpHU3HaKa eé
NPOTEKaHUS, O3HAKOMIJICHHE C (PM3MYECKUMHU CBOMCTBAMHU a30Ta, (hocdopa W UX COeAMHEHHM
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U PochOpPHBIX ynoOpeHui,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHME U U3YYEHUE CBOWMCTB aMMHUAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUs U Qocdar-nOH U U3yYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJECHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HHE MOJeNel KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOMyuyeHUe, coOupaHue, paclo3HaBaHue
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKAaT-HOHbl W MW3Y4YEHHME IPU3HAKOB MX IPOTEKAHHS, O3HAKOMIICHHE C MPOLYKIHUEH
CHWJIMKAaTHOM MPOMBIIIJIEHHOCTH, PELIEHHE 3KCIEpUMEHTANbHBIX 3adau Mo TeMme «BaxHeilmue
HEMETaJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIMHEHUS

OO0mass xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxxkenus B [lepuonnueckoit cucreme xumudeckux 3memeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerayuiMueckass CBA3b M METAJNIMYECKas KpHUCTAJUIMYecKas
pemeéTka. DIJIEKTPOXUMUYECKUN PAl HANpsSOKEHW MeTauioB. DU3WYECKME W XUMHUYECKHUE
cBoiicTBa MeTayuioB. OO1IMe crocoObl moayyeHuss MetaioB. [loHsATHE 0 KOPPO3UM METAIJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3un. CIuiaBsl (CTalb, YyTYH, JIOPATIOMUHUN, OpOH3a) 1
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: TOJ0kKeHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIeMEHTOB /1.
N. MenneneeBa, CTpoO€HHUE MX aTOMOB, HAaXOXACHHUE B Mpupoae. PU3NYECKHUE U XUMUYECKUE
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CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAVIOB U UX COCINHEHUN.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajublui: mnoJoxkeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnpaeneeBa, CTpoeHHE UX aTOMOB, HaXOXKICHUE B
npupozae. PU3nyecKkue U XMMHUYECKUE CBOMCTBA MarHusg M Kajblus. BaxkHeiune coelnHeHus
Kanpus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux aiemeHToB [ U.
MenpeneeBa, CTpOEHHUE aTOMa, HaxoXJeHUe B npupoae. Ousznyeckue U XUMUYECKUE CBOMCTBA
anmoMuHusi. AM(pOTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHAA AITFOMUHUSI.

Kenezo: mnonoxenune B Ilepuonnueckoil cucreme Xumuueckux saemeHtoB JI. .
MenzeneeBa, CTpoEHHE aToMa, HaXOKJAeHUE B npupoje. Ousnueckrue 1 XMMUYECKHE CBOICTBA
xkene3a. Okcunbl, ruapokcuasl U comu xenesa (1) m xemeza (1), ux cocras, cBolicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C OOpa3llaMd METaUIOB W CIJIAaBOB, HMX (PU3UYECKUMH CBOHCTBAMH,
U3YYEHUE PE3YJIbTaTOB KOPPO3UU METAIOB (BO3MOXHO HCIIOJIb30BAaHHE BUAECOMATEPUAJIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOH (BO3MOYXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHUCIOpoJie  (BO3MOXKHO  MCIIOJIb30BAaHME  BUAECOMATEpUAOB), IPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHUs, Kajbll¥s, alFOMUHUA, IMHKa, xene3a (l1) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPALIMBAHUS IJIAMEHH WOHAMH HATPHS,
KaJusl U Kaibliysg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIENOBaHHE aM(POTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THUIPOKCH/IA IMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHel1ne MeTasulbl U UX COSUHEHUSD.

XuMus M OKpyxamouas cpeia

BemectBa 1 Marepuaisl B IOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XMMHYECKMX peakuuii B ObiTy. IlepBas momomis mpu XUMHUYECKHUX OXKOTax M
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYKaoIlel cpeibl (MpeaeabHas JOMyCTUMasi KOHIEHTpaLus
BeecTB, ganee — [1JIK). Poxb xumun B pereHun 3K0I0rn4eckux npoosiem.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAJIIOB, TOJTUMEPHBIE MATEPHUAIbI).

Mestwcnpeomemnnle ceasu

Peanuszanus MEXNpeAMETHBIX CBA3EH NPU U3yUYEHUU XMMHUU B 9 KJlacce OCYILECTBISAETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHATHH,
ABJIAIOIUXCSI CACTEMHBIMHU U1l OTAEIBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCcTBEHHO-HAYyYHbIE TOHSTHS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHanmu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOT U, MaTEpUAIIbI.

®usnka: Marepus, aToOM, OJJIEKTPOH, HPOTOH, HEHUTPOH, WOH, HYKJIHWJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIGKTPUYECKUI 3apsal, MPOBOJHUKH, TOJIYIPOBOJHUKH,
JUBJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSHHME BEIIEeCTBa, Ias,
pacTBOp, pacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEMETKA, CIJIaBbl, (U3NYECKHUE BEIUYUHBL,
€MHUILIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaiIbHbIE YAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BELLIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJBI, IOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCBHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHS NPOTPaMMbl OCHOBHOTO 0O0miero o0Opa3oBaHus
JIOCTUTAIOTCS B X0OZIe 00Y4EHUsI XMMUU B €JUHCTBE Yy4eOHOM M BOCIIUTATENbHOM €ATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOLIECTBE IPAaBUIAMU U HOpPMaMH IOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXat0T TI'OTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACHIMPEHHE OIbITA JCATEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIE/INI0, TIOHUMaHMA 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpPMALME O MEepeoBbIX JOCTUXKEHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 001IecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IIOJIE3HOH, Yy4eOHO-
UCCIIEI0BaTEIbCKON, TBOPUYECKOHN U APYrUX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOH JIeSITEFHOCTH TPH BBITOJHEHUH YYeOHBIX, TIO3HABATEIBHBIX 3314, BBHIIIOJHEHUU
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/1aHUM yYEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO
¥ B3aMMOIIOMOIIM B TIPOLIECCE JTOH y4eOHOW AEATENbHOCTH, TOTOBHOCTH OLIEHHBATH CBOE
IIOBEJICHUE M IOCTYNKH CBOMX TOBapULIeH C MO3ULMM HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MTOCIIEICTBHUM IOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHYECKHE  TPEACTABICHUS O BEHIECTBE M  XMMHYECKOW  PEaKIWy,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOUIME OCHOBY JJIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, o ponu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBIEHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUM MO XHMMHH,
HEOOXOMUMBIE Ui OOBSICHEHHs HAONIOJaeMbIX MPOIECCOB M SBICHWH, ITO3HABATEIBHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATYpOH, JOCTYIMHBIMH TEXHHUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHON M HMCCIEeI0BATENbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAHOBKM Ha 3[0pPOBbIi 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSTHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUSI alKOrojisi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMM BeElIeCTBaMH B OBITY U peaJbHOMN
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS
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MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPO(EeccHii u Tpya pa3IudHOro pojia, yBaXKEHHUE K
TpyAy W pe3ylbTaraM TpPYIOBOW NEATEIBHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONH TPacKTOPUU
IPOJOJDKEHUs 00pa30BaHUS C Y4ETOM JIMUYHOCTHBIX HMHTEPECOB U CIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmeumHoi mpogecCHOHAIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IIPO(ECCUOHAIBHOMN Cpesie;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTUYECKHU 11es1eco00pa3Hoe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBaHMS, IOHMMAaHHE IIEHHOCTH 3JI0pPOBOro M 0Oe30macHOro o0Opasa >KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXMYECKOMY 310DPOBBIO,
OCO3HaHHUE LIEHHOCTU COOJIIOJICHUS IIPaBMII O€30IaCHOTIO MOBEICHUS IIPU PaboTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIIUX 370POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH IPHUMEHSTHh 3HAHUS, I0JIy4aeMble IPU HU3YyYEHUU XUMHHM, IS PEILICHUs
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOAHON CPENOH, Ul MOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBl, OCO3HAHUS TTI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBIIUICHUS, YMEHHUs PYKOBOJCTBOBATHCS UM B
II0O3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDI

B cocraBe MerampenMETHBIX pe3yJIbTaTOB BBIACISIIOT 3HAYUMBIE ISl (POPMHUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUs, MPUHLUI, FUIO0Te3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHONW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIE, PETYJISTHBHBIE), KOTOpbIE OOECIeYnBaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

ba3oBble JJornyeckne aelcTBHSA:

YMGHI/ISI HUCIIOJIB30BATh HpI/IéMH JIOTUYCCKOT'O MBINIJICHUS HpI/I OCBOCHHNHN 3HaHHﬁI
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHH (BBIOENATH UX XapaKTEpHbIE MPU3HAKH,
yCTaHaBJ'[I/IBaTI) B3aUMOCBS3b C I[pyrI/IMI/I HOHHTI/I?[MI/I), HUCIIOJIB30BATh ITOHATHUA OJIA O6”I7${CHGHI/I$I
OTNIENBbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIIUU
XUMHUYCCKUX BCUIICCTB U XUMHNYCCKUX peaKuHﬁ, yCTaHaBJ'[I/IBaTI) HquHHHO-CHGHCTBeHHBIC CBsA3HU
MEXy O0BEKTaMHU U3YU€HUs, CTPOUTH JIOTUUECKUE pacCyXIeHusl (MHAYKTUBHEIE, IEyKTUBHbIE,
10 aHaJIOFI/II/I), JACJIaTh BbIBOJbI U 3aKJIIFOUCHH S,

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XUMHH, NpeoOpa3oBbIBaTh IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XumMuueckass ¢GopMysia M ypaBHEHHUE XUMHUYECKONM peakuuu — TMpU pelieHuu YydeOHo-
[I03HABATENIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
xapaKTepmoBaTL CYHICCTBCHHI)IC HpI/I3HaKI/I I/I3yT~IaeMI)IX 06’56KTOB — XUMHUYECCKUX BCIIICCTB N
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEUHNS B U3YYa€MBIX IIPOLIECCAX U SABICHUSIX.

ba3zoBble nucciiegoBarebCckue AeMcTBUA.

YMeHI/Ie HUCIIOJIB30BATh ITOCTABJICHHBIC BOHpOCI)I B Ka4YECTBEC I/IHCTPYMGHTa IIO3HAHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBACMBIX CY)KHGHHﬁ;
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npuoOpeTeHne OmbiTa MO IUIAHUPOBAHHIO, OPTaHM3allid U TPOBEICHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAOII01aTh 3a XOA0M IPOIecca, CAMOCTOSTENLHO IPOrHO3UPOBATh €TI0
pe3yibTatr, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HIpPOBEIEHHOTO OIbITA,
UCCJIEIOBaHMs], COCTABIIATh OTYET O IPOJEIAHHON padore.

Pabora ¢ unopmanmeii:

yMeHUue BbIOUpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATh MH(YOPMALIUIO PA3JINYHBIX BUJOB
U GOpM MPEACTABICHHS, IOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHblE I[0coOus, pecypchl IHTepHeTa), KpUTHYECKU
OLICHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHble METO/Ibl U 3alPOChl IPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OIpesieNIEHHOr0 TUIa, MPUOOpPETeHUEe OIblTa B O0JACTH MCIOJIB30BaHUS HMH()OPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHI, OBJIaJIEHUE KYJIbTYpOU aKTUBHOI'O MCIIOJIb30BaHUS Pa3IMYHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSTENIbHO BBIOMpPATh ONTUMAbHYI0 (OpPMY IpeiCTaBICHUSL
uHPOpPMALMKM U WUTIOCTPUPOBATH pEIIaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JharpaMMaMH,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

YMEHHME MCIOJIb30BaTh M aHAJIM3UPOBATh B Ipolecce YYEOHON U HCCIeN0BaTENIbCKON
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSAHUY MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaroLlel MPUpOAHON CPEIbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe jauanora M (WIM) JUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHMSI IPEACTABIIATD NOJyUYEHHBIE PE3YJIbTaThl I03HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 pEe3yJIbTaTOB BBIIOJIHEHUS XUMHYECKOIO
JKCHEpUMeEHTa (J1abOpaTOPHOIro OmbITa, J1a0OpaTOpHOM padOThl MO HCCIEIOBAaHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

YMEHUSl y4eOHOIro COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IO3HABAaTEIbHON U
UCCJIEIOBATEIbCKON JIEATENbHOCTU MPU PELICHUM BO3HMKAIOIIMX MpoOJieM HAa OCHOBE yuyéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (00CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/ieJIeHe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO ONPENENATh LIEIU ACITEIbHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIIATS,
KOHTPOJIMPOBaThb W MpPU HEOOXOAWMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMpATh
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO03HaBaTelIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AITOPUTM JIEWCTBUM INpU
BBIIMOJIHEHUH 33aHUM ¢ y4€TOM MOJyYyeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX U PEAKIIUIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1€y,
YMEHHE HCII0JIB30BATh U aHAJIIM3UPOBATh KOHTEKCTHI, IPEAJIAracMbI€ B YCIIOBUH 3a/laHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yAbTATOB IO OCBOCHHIO OO0S3aTEIBHOTO COACPKAHWS,
YCTAaHOBJIEHHOIO JaHHON (QenepanbHOil pabodeld mporpaMMoi, BBIIEISAIOT: OCBOEHHBIE
oOydJarmuMUCcs Hay4YHbIe 3HAHUS, YMEHHUS M CIOCOOBI JAeWcTBHiA, crnenuduueckue s
npeaAMETHOM 00sacTi «XHUMHS», BHUIBI NEATCIHHOCTH TO TOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIIUSX.
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K xonuy oOyuenust B 8 kJjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

® PacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKHMX IOHATHUH: aTOM, MOJIEKYJd, XUMHUYECKHM
9JIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMech (OJHOpPOAHAsA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
BJIEMEHTAa B COCIMHEHHH, MOJSIPHBIA 00BEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJb,
3JIEKTPOOTPHULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKas peakus, Kiiaccuduxanus
peaxkuuii: peakluu COEAUHEHNUs, pEaKLUu Pa3IokKEeHUs, PEaKIIMK 3aMELICHMsI, PeaKIIUU
0o0MeHa, 9K30- ¥ 3HJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
AJIEKTPOHHBIN CJIOM aroma, aToMHas OopOuTalb, pajuyCc aromMa, XUMHUYECKasl CBS3b,
IOJIIpHAsl M HENOJIIpHas KOBAJICHTHAsl CBS3b, MOHHAs CBSI3b, MOH, KAaTUOH, aHUOH,
pacTBOp, MaccoBas J10J1sl BEILIECTBA (IIPOLIEHTHAs: KOHIEHTPALUs1) B paCTBOPE;

® JUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IIOHATUH M IPUMEHATH 3TH
IIOHSITHS IIPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

® ICTIOJIB30BAaTh XMMHUYECKYI0 CHUMBOJHKY JUISI COCTaBICHHS (OpPMYNT BEUIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

® OIpe/IEeATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTENEHb
OKHCIICHHMsI 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPUHAUIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHMM 1o QopMmyiaMm, BHJI XUMHYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

e packpbiBaTh cMmbIch llepmommueckoro 3akona /[[. M. MenpeneeBa: IeMOHCTpUPOBATh
NOHMMAHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosio)keHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAHEHMsS MAacChl BEILECTB,
MIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

®OMMCHIBATh M  XapaKkTepu3oBaTh TabmuuHyro ¢opmy Ilepuoauueckoir cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJlaBHas noarpynna (A-rpynma)» u
«mmobounass monrpynmna (b-rpynma)», Manple u OonbIIMEe TEPUOIBI, COOTHOCHTH
o0o3HaueHusl, KoTopele UMeroTcs B Tabauue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (cOCTaB M 3apsija  sapa, oOIlee YUCIO 3JIEKTPOHOB H
pacnpeneneHre ux 1o 3JIeKTPOHHBIM CII0SIM);

e KjlacCU(hUIMPOBAaTh XUMHUYECKHE 3JEMEHTHl, HEOpPraHWYECKHE BEIIeCTBA, XUMHUYECKUE
peakuuu (MO0 YMCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

® XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB pa3IMYHBIX
KJIaCCOB,  IOJTBEp)KJas  ONHCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIUX XUMUYECKUX PEAKINII;

® [[POTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX Kauye€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BHIYHCIIATE OTHOCUTENIBHYI0 MOJIEKYJISIPHYIO U MOJISIDHYEO MacChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT'0 AJIeMEHTa 10 (hopMyJsie COETMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBoOpe, MPOBOJUTH PACUEThI 110 YPaBHEHUIO XUMUYECKOMN peakiuu;

® [[PUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTEIBHON AESITENbHOCTH — aHAlW3 M CUHTES,
CpaBHEHHE, 0000IIeHUE, CUCTEeMATH3AIHI0, KIacCU(UKALUIO, BBIBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBS3€M — I M3Y4YEHMS CBOWCTB BEIECTB M XMMHYECKUX PEaKIHM,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJCHHWE,  HM3MEpeHHe,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIIEHHBIH);
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eCJIe/IOBaTh TNpPaBWJIaM TMOJb30BaHUSA XMMHUYECKOH MOCyIoi U JabopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiiaM OOpaIleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMH TI0 BBIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHIO
U CcOOMpaHUIO0 Ta3000pa3HbIX BEHIECTB (BOIOPOAAa M KHCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MAacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIENOYEN U
KHCJIOT C TOMOIIBIO MHIMKATOPOB (JIaKMycC, GeHOI(PTaTICHH, METUIOPAHXK U JPYTHE).

K konny oOydenus B 9 kjacce IpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI

oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

® DaCKpbIBAaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: XMMHYECKUH 3IIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CIIOAKHOE BEIIECTBO, BAJICHTHOCTb,
JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas pEeaklMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P deKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, IIIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, PEaKIUd HOHHOrO OOMeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHE, OOpaTHMble U HEOOpaTUMbIE pEaKlUu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYECcKas), KPUCTAJIMYECKas pelérka, KOoppo3us
METAJIOB, CIUIABBl, CKOPOCTb XMUMHUYECKOM peaklHH, MPeAesIbHO J0IyCTUMas
koHueHrpauus [1/IK Bemecrsa;

® UTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMUYECKUX IOHSATUH U NPUMEHSTh 3TU
MOHSATUS [TPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

® ICTIOJIb30BAaTh XMMHYECKYI0 CHMBOJHMKY [UIS COCTaBJeHHS (OpMysl BemecTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

® OIIPEACIIATh BAJICHTHOCTh U CTENIEHb OKUCIECHUS XUMHUYECKUX AJIEMEHTOB B COCUHEHUAX
pa3IMYHOrO COCTaBa, NPUHAMJIECKHOCTh BELIECTB K ONPENEIEHHOMY KJaccy
coeauHEeHWH 1O (¢dopMmynaM, BHJ XHMHYECKOH CBs3M (KOBaJeHTHas, HOHHAs,
METAJIJIMYeCKasl) B HEOPraHMYECKMX COCIMHEHUSX, 3aps]l HOHA MO XUMHUYECKON
dopMyiie, XxapakTep Cpelbl B BOJHBIX PAcCTBOpaxX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMmbica llepuoanyeckoro 3akona J[. . MenaeneeBa u AeMOHCTPUPOBATH €TI0
MOHMMAaHKE: OIMCBhIBaTh M XapakTepu3oBaTh TabmuuHyro @opmy Ilepuoanueckoit
CHUCTEMBl XMMMYECKHX OHJIEMEHTOB: pa3ivuaTh MOHATHUS «IJ1aBHas mnoArpymma (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», manele u GoJblIMe MEPUOJIBI,
COOTHOCHTh 0003Hau€HHs, KOTOpble HUMEIOTCSI B IEpUOAMYEcKON Talnuue, C
YHUCIIOBBIMU XapaKTEPUCTUKaMU CTPOEHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij sizipa, o0lee YUCiIo MEKTPOHOB U PACIpeeNieHHe X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHMM CBOMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOIOB U TJIABHBIX MNOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;

e KJlacCU(pUIUPOBaTh XUMHUYECKHE 3JEMEHTHl, HEOpPraHWYECKHE BEIIeCTBA, XUMHUYECKUE
peakuuu (IO YMUCIY W COCTABY Y4YacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEMJIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTENeHEeW OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);

e XapakTepu3oBaTh (OMUCHIBATh) OOIIME U crneuu(pUuUecKkue XUMHUYECKHEe CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKLIUi;

® COCTABJIATh YPABHEHMSI DJIEKTPOJIUTHUECKON AMCCOLMAIMM KHUCIIOT, IIEJI0OYEN M COJei,
MIOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKlMii HOHHOrO OOMEHa, ypaBHEHUS peaKlHid,
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MOATBEPXKJAIOIIUX  CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXIy BelleCTBaMU
pa3IMYHBIX KJIACCOB;

® PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUHUNA IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

® [IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHUS, BO3MOKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IMIHBIX YCIOBUSX;

® BLIYKCIISATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

ecOoOMIOIaTh MpaBWjia I[OJIb30BAHMUS  XMUMHUYECKOM MOCynoll u  1abopaTOpHBIM
o0opy/soBaHUEM, a Tak)Ke IMpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHUH C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHUIO
¥ cOOMPaHHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

® IPOBOAUTH PEAKLUU, MOATBEPXKIAIOIINE KaYECTBEHHBIM COCTaB Pa3JIMYHBIX BELIECTB:
pacrio3HaBaTh OINBITHBIM TyTEM XJIOpUA-, OpoMuia-, wmoaun-, kapOonar-, ¢ocdar-,
CUJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

® IPUMEHATh OCHOBHBIE OIEpAaIlMM MBICIUTENBHON NEATENbHOCTH — aHallu3 M CUHTES,
CpaBHEHHE, 0000IleHne, CHCTEeMAaTH3allhi0, BBIABICHUE MPUUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS! CBOMCTB BELIECTB M XUMHYECKHX PEAKLIHI, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAHUS — HaONIOJEHUWE, W3MEPEeHUEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbl

KoanuectBO
JacoB

Bcero

Pasznea 1. [lepBoHayaibHbIe XUMHYECKHE TOHATHUSA

XumMusa — BaxkHas 00J1aCThb
1.1 €CTECTBO3HAHUS U MPAKTHYCCKON
NEeSITEIbHOCTY YEJIOBEKA

1.2 BemectBa 1 XuMHUECKHE peaKIUU

15

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837c

BocnurareabHbIII KOMIIOHEHT

[ToOy>x1eHue MKOIbHUKOB COONIIOAATh
Ha YpOKE OOLIETPUHATHIE HOPMBI
MOBE/ICHUs, IPaBHJIa OOIICHUS CO
CTapIIUMH (YIUTEISIMH) U CBEPCTHUKAMU
(IKOJIBHUKAMHU ), IPUHIIMUITBI Y4eOHOM
JVICHMTUIAHBI ¥ CAMOOPTaHHU3AIINY,
cormiacHo Ycrapa mikosl, [IpaBunam
BHYTPEHHETO PaclopsIKa IIKOIBI.

BxroueHne B ypoK UTPOBBIX NPOLIENYP,
KOTOpBbIE TOMOTAIOT NOAepKAaTh
MOTHBALIMIO JIeTEN K MOJIYYECHHIO 3HAHU,
HaJa)KMBAaHUIO MO3UTUBHBIX
MEXIJIMYHOCTHBIX OTHOILIEHUH B Kjacce,
IIOMOTal0T YCTaHOBJIEHUIO
J00posKenaTeIbHOM aTMochepbl BO
BpeMs ypoKa. WNuunumupoBanue u
MOJJIEPIKKA UCCIIEI0BATENIBCKON
JeSITeIbHOCTH LIKOJIbHUKOB B paMKax
pean3alii UMU UHAUBHUIYAJIbHBIX U
IPYMIOBBIX UCCIEI0BATENIbCKUX
MIPOEKTOB

Uroro no pazgeny

20

16


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

Pa3znen 2. BaxkHelilue npeacTaBUuTe/ i HEOPraHU4eCKUX BelllecTB

21 Boznyx. Kucnopon. [Tousitue 06 6 bubnuorexa HOK [IpuMeHeHne Ha ypOKe HHTEPAaKTUBHBIX
' OKCHJIax https://m.eds00.ru/7f41837c  dopm pabOTHI yHamuxcsi:
29 Bonopon. Tlonsitue o kuciorax u 8 bubmuorexa [JOK MHTCIUICKTYaIbHBIX UID, BHKTOPUHEL,
' COJISIX https://m.edsoo.ru/7f41837c ~ TECTHUPOBAHUE, KCUCBI, CTUMYJINPYIOLINX
[I03HABATEIbHYIO MOTHBAIIHIO
LIKOJIBbHUKOB; IUCKYCCHUM, KOTOPBIE JAOT
y4alumcsi BO3MOXXHOCTh TPHOOPECTH
23 Boga. PactBopsl. [lonsitue 06 5 bubnmnoreka [JOK ;Eg;?ig%;gﬁ;;%%gﬁ?gi; paGOTHI
' OCHOBaHUIX https://m.edsoo.ru/7f41837c ’
B [1apax, KOTOPbIE y4aT MIKOJILHUKOB
KOMaHIHOU paboTe U B3aUMOJACHCTBHIO C
JIPYTUMHU JETHMH.
Opranuzanus medcTsa
MOTHUBHUPOBAHHBIX U 3PYIUPOBAHHBIX
yUaIMXCsl HAJl UX HEYCIEBAOINMU
24 OCHOBHBIE KJIaCChl HEOPTAaHUYECKHUX 11 bu6nuoreka [IOK OJIHOKJIACCHUKAaMH, JAIOIIETO
COCTMHCHUN https://m.eds00.ru/7f41837¢  jpkonpHUKAM COMMATBHO 3HAYMMBII
OTIBIT COTPYAHUYECTBA U B3aUMHOM
TTOMOIIIH.
Hroro mo pazueny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucreMa XUMHYECKHUX 3J1eMeHTOB /1.
N. MenneneeBa. CtpoeHue aToM0OB. XUMHYECKas CBA3b. OKUCIUTEIBHO-

BOCCTAHOBHUTEC/IbHbIC PCAKIIMH

[Iepuoanueckuii 3aK0H U

31 [Tepuoanueckas cucTeMa XUMHIECKUX
anemenToB 1. 1. Menaeneena.
Crpoenune atoma

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢c

Hcnonp3oBaHne BOCIUTATEIBHBIX
BO3MOKHOCTEH costepKaHus yaeOHOTO
IpeaMeTa yepe3 IEMOHCTPALUIO JIETSIM
MIPUMEPOB OTBETCTBEHHOTO,
IpakJTaHCKOT'O TIOBEJICHUS, TIPOSIBICHUS

17
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39 Xumudeckast cBsa3b. OKHUCIUTENBHO-
' BOCCTAHOBUTEJIBHBIC PEAKITUN

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

YEJIOBEKOJIFOOHS M TOOPOCEPACUHOCTH,
gepes 1Moa00p COOTBETCTBYIOIINX
TEKCTOB JIJIsl YTCHHUS, 3a]1a4 JIJIS PEIICHUS,
KEHCOB U IUCKYCCHUH.

[TpumeHeHNe Ha YPOKE HHTEPAKTUBHBIX
(dbopM paboTHI ydanuxcs:
MHTEIUICKTYaJIbHBIX UT'P, BAKTOPHHBI,
TECTUPOBAHUE KEUCHI, CTUMYJINPYIOLIUX
MO3HABATEIbHYI0 MOTUBALIUIO
IIKOJBbHUKOB, Z[I/ICKYCCI/II\/JI, OIIbITa
BEJICHUS] KOHCTPYKTHBHOTO THAJIOra;
TpYyNIIOBON pabOTHI WK pabOTHI B
napax, KOMaHzie

Hroro no pasaciny

15

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bubmmoteka [IOK
https://m.edsoo.ru/7f41837c

[IpumeHeHne Ha ypoKe MHTEPAKTUBHBIX
(dhopm paboThl yuamuxcsi:
CTUMYJIUPYIOIINX [T03HABATEIbHYIO
MOTHBAIUIO IIKOJIEHUKOB; TUCKYCCHH,
OTIbITA BEIEHUSI KOHCTPYKTUBHOTO
JMajora; TpynmnoBOil paboThl WU
paboThI B apax, KOMaHe.
Opranuzanus megcrsa
MOTHBHUPOBAHHBIX U 3PYIUPOBAHHBIX
ydaIuxcst HaJl UX HEYCIEBAIOIIUMHU
OJTHOKJIACCHUKAMH, JIAIOIIETO
IIKOJIbHAKAM COIMATbHO 3HAYUMBIH
OTIBIT COTPY/AHUYECTBA M B3aMMHOM
MTOMOIIIH.
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9 KVIACC

KouuuecTso DJIeKTPOHHBIE BocnurarebHbIi
Ne HaumeHoBaHue pa3iesioB U TeM
4acoB (undposbie) KOMIIOHEHT
n/n NMPOrpamMMbl
Bcero o0pa3oBarejibHbIE
pecypcsl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToOy:x/1eHne MKOIbHUKOB COOII0IATh
Ha ypOKe OOILENPUHATHIE HOPMBI
MOBE/ICHHUS, TTPAaBHJIa OOIICHUS CO
11 [ToBTOpenue u yrirydiieHre 3HaHUN 5 bubnuorexa [JOK cTapuiiMi (YIHTeIAMK) 1 CBepCTHHIfaMH
' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636 (LUKOJIbHUKAMH), IPUHITHITBI y4eOHOT
JUCIUILIMHBI U CAMOOpPTraHU3allnH,
corjacHo Ycrasa mKoJbl, [IpaBriiam
BHYTPEHHETO PACcTOPsIKa IIKOJIBI.
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubmuotexa [JOK WNunnmuposanue u moJiepxKa
' XUMHYECKUX PEaAKIUn https://m.edsoo.ru/7f41a636 HUCCIIE0BATENbCKON AEITEILHOCTH
IIKOJILHUKOB B PaMKaXx peali3aiuu
VMU UHAUBUIYAIBHBIX U TPYMIOBBIX
HCCIIEA0BaTENIbCKUX TIPOEKTOB,
MIOMOTaeT MPUOOPECTU HABBIK
13 DNEeKTPOIUTHYECKAS JUCCOLUALIMS. 8 bubnnorexka HOK CaMOCTOSITENIEHOTO PEIICHHUS

XUMHUYECKUE PEAKIIUU B PACTBOPAX

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

TEOPETUUECKON POOIIEMBI,
odopMIIeHHST COOCTBEHHBIX UJIEH,
HaBBIK YBOKUTEILHOTO OTHOIICHHUS K
Yy»UM HJIesIM, 0pOPMIICHHBIM B
paboTax aIpyrux MccleaoBaTene,
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HAaBBIK TyOJIMYHOTO BBICTYIIIICHUS
nepes ayIuTopueil, apryMeHTHPOBaHUS
Y OTCTauBaHUs CBOCH TOUKH 3PEHUS.

Hroro no pazneny 17
Pazgen 2. HeMeTa/JILI M BX CO€IHHEHUS
BxurodueHue B ypok UTPOBBIX MPOLIETYD,
KOTOPBIC IOMOTAIOT TOJICPKATh
MOTHUBALMIO AETEHN K NOJYYCHHUIO 3HAHUM,
OOm1ast xapaKTepUCTHKA
HaJTKWBAHUIO MO3UTUBHBIX
2.1 ecknx snementos VIIA 4 bubmorexa LHOK R T
: XUMHYECKHX JJIEMEHTOB - i
https://m.eds00.ru/7f41a636 ~ MEAKIMIHOCTHBIX OTHOUICHHIT B KIIacce,
rpymne!. I'aoreHsl [IOMOTAIOT YCTaHOBJICHUIO
n00poskenaTeapHoi aTMoc(epbl BO
BpeMsl ypoKa.
OO01mas xapakTepucThKa Opranuzanus medcTBa
2.2 XUMH4YeCKnX 2i1eMeHTOB VIA 6 bubnorexa LIOK MOTHUBUPOBAHHBIX W JDPYAUPOBAHHBIX
' N https://m.edsoo.ru/7f41a636 p PYAHP
rpynmbl. Cepa u e€ coeTMHCHUS yyalxcs HaJ WX  HEYCHEBAIONUMHU
OJTHOKJIACCHUKaMH aroIIero
OO6m1as XxapakTepucTruKa A ’ Ao N
IIKOJILHUKAM ~ COIMAJbHO  3HAYMMBIN
53 XUMHUYECKUX IJIEMEHTOB VA- 7 bubmuotexa [JOK B .
: OMBIT COTPYIHUYECTBA U  B3aUMHOMI
rpymisl. A30t, pochop u ux https://m.edsoo.ru/7f41a636 pya
TTOMOIITH.
COCTUHEHUS
Opranuzanus medcTsa
OO01mmas xapakTepucThKa
MOTHBUPOBAHHBIX U 3PYIUPOBAHHBIX
XHMHYECKHX d1eMeHTOB |V A- 8 bubmuorexa [JOK
2.4 yUanuxcs Hajl HX HEYCIEeBAIONTUMHU

IPYNIIBL. YTIEPOa U KPEMHUN U UX
COCIMHEHMS

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

OJHOKJIACCHUKAMH, JTAIOIIETO
IIKOJILbHUKAM COIMATbHO 3HAYNMBII
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OTIBIT COTPYAHHYECTBA ¥ B3AUMHOM
TTOMOILITH.

Hcnonb3oBanne BOCOUTATEIbHBIX
BO3MOXKHOCTEH coziepkaHusi yueOHOTro
IpeMeTa yepe3 AeMOHCTPALUIO JETSIM
MIPUMEPOB OTBETCTBEHHOTO,
TPaXTaHCKOTO MTOBEICHUS, IPOSBICHUS
YeJI0BEKOII00Us U J0OpOCEepACUHOCTH,
gepes 1Mo00p COOTBETCTBYIOIIUX
TEKCTOB JIJISl UYTEHUS, 337124 ISl PEIICHHUS,
KEICOB U IUCKYCCUM.

Hroro no pazneny 25
Pa3znen 3. Mera/liibl M X COeIHMHEHHS
31 O6IIHe CROFCTBA METAIOB 4 bubmuotexa [JOK [IpumeHeHne Ha ypOKEe HHTEPAKTUBHBIX
https://m.edso0.ru/7f41a636  ¢opm pabOTHI ydarmmxcs:

WHTEJUIEKTYAJIbHBIX UTP «Y MHUKHU U
YMHUIBL», BUKTOPUHBI, TECTUPOBAHUE
KEIChI, CTUMYJIUPYIOLIUX
M03HABATEJIbHYIO MOTHUBAIIUIO
ITKOJIBHUKOB; TUCKYCCHI, KOTOPBIC JAOT

3.9 Baxxneiimme MeTasuisl U UX 16 bubnnorexka HOK yYalmMes BO3MOXKHOCTE TIPHOOPECTH

COCIMHCHUA

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

OTIBIT BEJICHUSI KOHCTPYKTHUBHOTO
JIMajiora; TPynmnoBOi paboThI MU PAOOTHI
B [1apax, KOTOPbIE y4yaT IIKOJIbHUKOB
KOMaHJIHOW paboTe 1 B3aMMOICHCTBHIO C
JOPYTUMHU JETHMH.

22


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

Hroro no pazneny

20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BeniecTBa u maTepuansl B KU3HU
' YyeJI0BeKa

bu6nmmoreka [IOK
https://m.edso00.ru/7f41a636

[IpumMeHeHHe Ha YPOKE HHTEPAKTUBHBIX
(dhopm paboThl ydamuxcs,
CTHUMYJIUPYIOIINX IT03HABATEIHHYIO
MOTHBAIUIO IIKOJIBHUKOB, KOTOPBIE
JIAF0T yYaIIuMCsl BO3MOXKHOCTD
pUOOPECTH OIBIT BEACHUS
KOHCTPYKTHBHOTO JTHAJIOTa.

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

Hcnonp30BaHue BOCIUTATEIBHBIX
BO3MOXHOCTEH coJiepxaHus yueOHOro
IpeaMeTa yepe3 IEMOHCTPALUIO IETSIM
MIPUMEPOB OTBETCTBEHHOTO,
TPaXkKTaHCKOTO TIOBEJICHHS, TIPOSIBIICHUS
YeJI0BEKOII00Us U J0OpOCepACUHOCTH,
yepe3 mo100p COOTBETCTBYIOIIUX
TEKCTOB JJIsl YTEHHSI, 3a]1a4 JIJIsl peIIeHHUs,
KEHCOB U TUCKYCCHM.
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBbBI

8 KUIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

11

1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOT'0 00111eT0 00pa30BaHUs

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATHUA)

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKMX TMOHSTHH: aTOM,
MOJIEKYJIA, XHMHUYECKUH OJIEMEHT, IPOCTOE BEILIECTBO, CJIO0XKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEIIbHAs aTOMHAas M MOJIEKYJISIpHas Macca, KOJUYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasl J0JIsI XUMHUYECKOro
AJIeMEHTa B COEAMHEHUH, MOJISIPHBIM 00bEM, XMMUYECKas peaxuus,
KIaccupukanmss — peakiui:  peakuMM — COSAUHEHHUs,  PEaKIHUH
pa3joXKeHUs, pEaKlUu 3aMEIICHUs, PEaKIMH OOMEHa, 2JK30- |
SHIOTEPMUUYECKHE PEAKIMH, TEIIOBOM 3(P¢eKT peakiuu, pacTBOp,
MaccoBas 10JIs BEIIeCTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHATHHA H
IMPUMCHATD OTHU ITOHATHUA IIPU OIIMCAHHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

14

1.5

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJIHMKY JIsi COCTaBieHUS (GopMyl
BEILIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUI

PaCKpbIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCcChbl BCIICCTB,
MOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIPHOTO YYEeHHs, 3aKOHa
ABoraapo

OIpCACIIATD BAJICHTHOCTb aToOMOB DJIECMECHTOB B 6I/IHapHI)IX
COETMHEHUSIX

1.6

KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (10 4YHUCIy U COCTaBy
YUYaCTBYIOUIMX B peaKkIMH BELIECTB, 110 TEII0BOMY 3 dekTy)

1.7

1.8

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYISPHYIO U MOJSPHYIO MAacChl
BEIIIECTB

BBIYHUCIIATH MacCOBYIO JIOJIO XHMHYECKOTO 3JieMeHTa 1o (opmyre
COEIMHEHMUS,

1.9

BBIUUCJIATH MACCOBYIO JOJIIO BCIICCTBA B pACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOJbI MMO3HAaHUs — HAOIIO/IEHUE,
U3MEpPEHUe,  MOJICIIMPOBAHME,  OKCIEPUMEHT  (peallbHBIA |
MBICTICHHBIN )

2.1

ITo Teme: «Baxueimme MPEACTABUTCIIN HCOPIraHUYICCKHUX BCIICCTB»

PaCKpeIBaTb CMBICJI OCHOBHBLIX XHWMHWYCCKHUX TTOHSITHH: OKCHun,
KHUCJI0Ta, OCHOBAaHUEC, COJIb

2.2
2.3
2.4

ONpPEAEIATh NPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy
coelMHeHuH no popmMynam

KJIacCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA

XapakTepu30BaTh (ONMUCHIBATH) OOIIME XHMHYECKHE CBOWCTBA
BEILECTB PA3JIMYHBIX KJACCOB, MOJTBEpXkIasi OMHCAaHUE MpPUMEpPaMU
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MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOUIMX XUMHUUECKUX PEaKIIH

2.5

MPOrHO3MPOBATh CBOICTBa BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOT'0 COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XHUMHUYECKHX
MIPEeBpAICHUI B Pa3JIMYHBIX YCIOBHUIX

2.6

cleoBaTh MpaBWJIaM TIOJB30BAaHUS XUMHUYECKOW TOCYyloH H
1ab0paTOpPHEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIAM OOpaIICHHS C
BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKIHUSAMHU 110 BBIIIOJIHEHUIO
1a00PAaTOPHBIX XMUMHUYECKUX OMBITOB IO TMOJIYYCHHIO U COOMPAHHIO
ra3oo0pa3HbIX BelIECTB (BOAOpPOAAa W KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOPOB € ONPEACIEHHONM MacCOBOM JOJIEW PAacTBOPEHHOIO
BEIIECTBA, IJIAHUPOBAThH U MPOBOJUTH XUMHUYECKHE IKCIIEPUMEHTHI 10
pacro3HaBaHMIO PACTBOPOB IIEJIOYEH © KUCIOT C TIOMOIIBIO
WHIUKATOPOB (JITakmyc, (heHoadTaIeHH, METHIIOPAHX U IPYTHE)

2.7

MPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKkIuu

I[To Teme: «llepmogmyeckuit 3akoH u Ilepuommueckass cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CTpoeHue aTtoMmoB.
Xumuueckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

3.1

3.2

3.3

PaCKpbBIBATL CMBICJI OCHOBHBIX XHMHUYCCKHX TTOHSATHH: AApO aroma,
3J'IeKTp0HHBII71 clIou aToMa, aToMHaid Op6I/ITaJ'IB, paauyc aroma,
XUMHYCCKasd CBA3b, IOJIpHAad W HCIOJIIpHAad KOBAJCHTHAA CBA3b,
QJICKTPOOTPpUIATCIbHOCTb, HWOHHAsA CBA3b, HWOH, KaTHOH, 4aHHOH,
CTCIICHb OKUCJICHUA

KJIacCU(UITUPOBATh XUMUYECKHUE DJIEMEHTHI

ONKCHIBATh M XapaKTepHu30BaTh TaOnmuHyo ¢opmy llepuonnyeckoit
CHUCTEMBbl XMMHUYECKHMX 3JEMEHTOB: pa3inyaTh HOHATUS «TJIaBHas
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,
«MaJbley U «OO0JIbIINe) MEPHOIbI

3.4

3.5

3.6

3.7

9 KJIACC

packpbiBaTh cmbicn Ilepuoguyeckoro 3axkoHa J[.M. Menneneesa:
JIEMOHCTPHUPOBATh TOHUMAaHUE NTEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX DIEMEHTOB OT HUX MOJoXeHus B Ilepuonnueckoi
CUCTEME

COOTHOCUTh  O0O3HAu€Hus, KOTOpble HMMEITCI B  TaliuIe
«Ilepnonnueckass ~ cucrema  XMMHYECKMX  anemeHtoB [
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMHM CTPOEHHSI aTOMOB
XMMUYECKUX DJEMEHTOB (COCTaB M 3apsa s1pa, oOllee Yucio
AIIEKTPOHOB U PACIIPEEICHUE UX MO AIEKTPOHHBIM CIIOSIM)

OTpEAeNaTh CTENeHb OKHUCJICHHS JJIEMEHTOB B  OWHApHBIX
COCTMHEHM X

OTNpEeNeNsATh BUJl XUMHUYECKOM CBsI3W (KOBaJeHTHAs M HOHHAas) B
HEOPraHUYECKUX COCIUHEHUAX

Kon
IPoBepPsAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
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ITo Teme: «BemecTBo 1 XUMUYECKask PEaKIus)

11

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX IIOHSATHH: pacTBop,
AIEKTPOJIUTHI, HEINEKTPOIUTHI, JIICKTPOIUTHUECKAsT IUCCOLMALINS,
peakuu MOHHOTO OOMeHa, KaTalu3arop, XMMHYECKOEe paBHOBECHE,
oOpaTtumble " HeoOpaTUMbIe peakuuy,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIC peaxium, OKHUCJIUTETb,
BOCCTAaHOBUTENb, OKHMCJIEHHE U BOCCTAaHOBJIEHUE, aAJJIOTPOIMS,
aM(pOTepHOCTh,  XUMHUYECKass  CBsA3b  (KOBaJICHTHAs, HWOHHAas,
MeTaJUIMuecKas), KpUCTAIMYECKass pemeTka, CIUIaBbl, CKOpPOCTh
XUMHUYECKON peaKInu

1.2

13

14

WLTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHX IOHATHH H
HpI/IMeHHTB OTH IIOHATHUS HpI/I OIIMCAaHUU BCIIICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTAaBJIATH ypaBHeHI/IH 3JICKTpOHHTPI‘-IeCKOI7[ Jucconuanuu KHUCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YPAaBHCHHS DEaKIuil
HOHHOI'0 0OMeHa

paCKpI)IBaTI) CYIIIHOCTB OKHCJIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ
[IOCPEICTBOM COCTABIICHHUS DJIEKTPOHHOTO OalaHca dTHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOW peaKkIuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUS» U «MeTauibl U HUX
COEIUHEHUS

2.1

2.2

XapaKTePU30BaTh (OMUCHIBATh) OOITUE U CIIEHU(PUIECKUE XUMUYECKUE
CBOMCTBa NPOCTBIX W CJOXKHBIX BEIIECTB, MOATBEPXKIAs ONUCAHHE
IIpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIIMX
XAMHUYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC
IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MPOTHO3HPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX TMPEBpAIICHUN B Pa3IMUHBIX
YCIIOBHSIX

2.4

2.5

3.1

CIENOBaTh MpaBWJiaM TMOJb30BAHUS XUMHUYECKOM TIOCYyIOH H
71abopaTOpHBIM O00OpYIOBAaHUEM, a TaKXKe MpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSAMHU TIO BBIOJTHEHHUIO
1ab0PaTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHUI0 W COOHMpaHHIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)

MNpoOBOAWUTL PC€aKOWM, MMOATBCPKIAIONINEC Ka4eCTBEHHBIA COCTaB
pa3jMYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomupa, kapOonar, Qocdar, cunmkar, cymnbdar,
THJIPOKCUINOHBI, KaTHOHBI aMMOHUS, WOHBI HM3YyYEHHBIX METAJJIOB,
MPUCYTCTBYIOIIAE B BOAHBIX PACTBOPAX HEOPIaHUUECKUX BEILIECTB

[To Teme: «XuMUS 1 OKpYKaroIas cpear

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmu4eckux mnonstuil: [IJIK
BEILIECTBA; KOPPO3US METAILIIOB

3.2

MPUMEHSTh OCHOBHBIE OIEpAIlMi MBICIUTENBHON JESTEIbHOCTH —
aHaJdu3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIUIO,
BBISIBJICHHE TPUYUHHO-CIC/ICTBEHHBIX CBSI3€H — JUIS  W3YYCHUS
CBOﬁCTB BCIIECCTB N XHUMHNYCCKHUX peaKHI/II\/’I; eCTeCTBeHHOHay'-IHI)Ie
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METOABl MO3HAHUSA — HAOJIOJEHHUE, W3MEPEHHUE, MOJAEIHPOBAHMUE,
HKCHEPUMEHT (peasibHbI M MBICIICHHBIH )
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Koxa
1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA
HepBOHa‘IaJ'IBHBIe XHUMHUYCCKHUEC ITOHATUSA

11

[Ipenver xumuu. Poiap XUMuUM B JKM3HHM 4YeioBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperarHoe COCTOSTHUE
BEIIIECTB

1.2

1.3

[TonsTre o MeToAax mo3HaHusi B XuMuu. Yuctelie BemectBa U cmecu. Crocoobl
paszaeleHus cMecen

ATOMBI WH MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI  XMMHYECKHX
aeMeHTOB. [IpocThie U C10KHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

14

1.5

Xumnueckas popmyina. BaneHTHOCT, aTOMOB XMMUYECKHUX 3JIEMEHTOB. 3aKOH
IOCTOSHCTBA ~ cocTaBa  BemlecTB.  OTHOcUTenbHAas ~ arTOMHas — Macca.
OtHocuTenbHAsE MOJIEKYJISIpHAs Macca. MaccoBas 1011 XUMUYECKOTO 2JIEMEHTA
B COCAMHEHUU

KonnuectBo BemectBa. Moisib. MomsipHas Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl W YHCIIAa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCIUHECHUM

1.6

dusnyecKkue U XUMUYECKHUE SIBICHUA. XUMUYECKas PEaKLUs M €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMUYecKre ypaBHeHus. Kiaccupukarms
XMMUYECKHUX peaki (CoeAMHEHUs], pa3JIoKeHUs, 3aMelleHus, 0OMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, ¢ MpaBUIaMu
pabotel B naboparopum u TpuéMamMu oOpamieHuss ¢ J1a00paTOPHBIM
o0opynoBaHuEeM, H3yuye€HHE M ONUcaHue (U3MYECKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BEUIeCTB, HaOmoneHne (usnyecknx (IUIaBIeHUE BOCKA,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KMUIIEHUE U KOHACHCAIUs BOJAbI) U
XUMHYECKHX  (TOpeHHe CBEYM, NPOKAIWBAHWE METHOH  MPOBOJIOKH,
B3aMMOJICHICTBME MeNa C KHCJIOTOW) SBJICHUHM, HAONIONEHHWE M ONHCAaHue
NPU3HAKOB TPOTEKaHWs XHMHUYECKHX peakuui (pa3jiokeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3jioXeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE XKelle3a C pacCTBOPOM
conu meau(ll), m3yuenue cnocoO6oB pazaeneHus: cMeceil (C MOMOIIbI0 MarHUTa,
¢unbTpOBaHUE, BbIMAPMBAHUE, TUCTWILISALUS, XpomaTorpadus), NpoBeaeHUE
OYHUCTKH ITOBape€HHOM COJIM, HAOJIO/IEHHE U OMMCAHUE PE3yJIbTaTOB MPOBEICHUS
OTBITA, WITFOCTPUPYIONMIETO 3aKOH COXPAaHEHHs] MacChl, CO3JaHHE MOJeNei
MOJIEKYJI (IIapOCTEPHKHEBBIX )

Baxwueiine MMPEACTAaBUTCIIN HCOPTaHNYCCKUX BCIICCTB

2.1

Boznyx — cmecpk razos. CocraB Bo3gyxa. Kucimopox — smeMeHT M mpocrtoe
BemecTBo. HaxoxkeHne Kuciopona B MpHpone, GU3NYECKHEe W XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuzapl. [Ipumenenue kucinopoga. CrocoObr
MOJyYeHUsT KHUCIIOpOJa B JIAOOPAaTOPUM W MPOMBIINUICHHOCTH. KpyroBopor
Kuciopoaa B npupoze. O30H — ammoTponHast MOAM(pUKAIMS KHCIOPOoJa

2.2

TemoBoit 3 hekT XuMUIECKON peakiuu, TEPMOXUMHUECKUE YpaBHEHHUSI, K30~
Y DHAOTEPMUYECKUE PeaKUU. TOIUIMBO: yrojib U METaH. 3arpsA3HEHNE BO3/1yXa,
YCUJICHHE TApHUKOBOTO 3¢ (eKTa, pa3pylieHHne 030HOBOTO CIIOSI
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2.3

Bonopon — anemeHT M mpocToe BemecTBo. HaxokneHue Bomopoaa B MPHPO/IE,
bu3nuecKkre W XWMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IMOTyYEHHUS.
Kuciaote! u comu

2.4

Mounsipablii 00bEM ra3oB. PacuéTel 0 XUMHUYECKUM YpPaBHEHHSIM

2.5

2.6

duszuyeckue CcBoMcTBa BoAbl. Boma kak pactBopuTenb. PacTBOpBI.
Hacepiiennsle U HEHACHIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBass 1ons  BemiecTBa B pacTBope. XHMHUYECKHE CBOICTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKU3HU uenoBeka. KpyroBopor
BOABI B MpuUpoJe. 3arps3HeHHe MNPUPOAHbIX BoA. OxpaHa H OYHMCTKA
MIPUPOJTHBIX BOJ

Knaccudukanus Heopranmdeckux coenuneHuit. Okcunbl. Knaccudukanus
OKCHJIOB:  coJieoOpa3yromniiue (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIe) U
HecosieoOpazyrone. Homenknarypa okcuaoB. Dusznueckue M XUMUYECKHE
cBoiicTBa okcuaoB. [lonyueHne okcuaoB

2.7

OcnoBanus. Kiaccudukauus ocHOBaHM: IIENOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenkiiarypa ocHoBanuii. PHU3NYeCKNEe U XMMHUYECKHE CBOMCTBA
ocHoBaHuH. [lonyyenre ocHOBaHuU

2.8

2.9

Kucnorsl. Knaccudpukanus kucinor. Homenkmatypa kucinor. Ousudeckue u
XUMHYECKHE cBOMcTBa KHUCIOT. Psag axktuBHocTu MetayioB H.H. bekerosa.
ITony4yenue kucior

Comu. Homenkinarypa cosneil. @usznueckrue M XUMHUYECKHE CBOWCTBA COJIEH.
[Tonyuenue cosent

2.10

I'eneTnyeckas cBs3b MECKAY KiIaCCaMU HCOPIraHUYICCKUX COCIMHEHU I

211

XUMHUUECKUH  SKCIEPUMEHT: KayeCTBEHHOE ONpEeNCHHE  COAepKaHUs
KHCJIOpOJla B BO3/YyX€E, IOJIyu€HUE, cOOMpaHue, pacro3HaBaHUE U H3YyUEHUE
CBOWCTB KHCJIOPOJA, HAOIIOACHNE B3aUMOJICHCTBHS BELIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MPEKpalleHus TopeHust (1okapa), 03HaKOMJIEHHUE C
o0pa3llaMl OKCHJOB M OIMCaHME HUX CBOICTB, TNOIydeHHe, coOupaHue,
pacrio3HaBaHME U H3Y4YE€HHME CBOMCTB BOAOpoAa (FOpeHHE), B3aUMOEHCTBHE
Bojiopoa ¢ okcuaoM Menu(ll) (Bo3aMOXXKHO HCTIONB30BAaHUE BHUIEOMATEPHAIIOB),
HaOmo/ieHue 00pa3loB BEUIECTB KOJIMYECTBOM | MoOJb, UCClIeJOBaHHE
0COOEHHOCTEH pacTBOPEHHUS BELIECTB C PA3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHONM MAacCCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEHCTBHE BOJABI C MeTallaMd (HAaTpUEM U KaJbIHEM)
(BO3MOXKHO HCHOJb30BaHUE BUJEOMATEPHAIIOB), OIPEAEICHHE pPACTBOPOB
KUCIOT M IIeJoYeil ¢ MOMOIIbI0 MHJMKATOPOB, MCCIEJOBaHUE OOpa3lioB
HEOpPraHMYECKUX BEIIECTB pa3IMYHbIX KJIACCOB, HAONIO/ICHUE W3MEHEHUs
OKpPacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U INEJIOYEH, H3y4YeHHe
B3aumoeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJlJIaMH, PeaKIni HEUTPaIN3allii, IOJy4EHUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHE OJHOrO0 MeTajula JpYyrUM M3 pacTBopa COJIM, pEIIeHHe
HKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BakHeimmMe Kiacchl HEOPraHUYECKHX
COECTUHEHUI

[lepunonnueckuii 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
.M. Menneneea. CTpoeHre aTOMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU
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3.1

3.2

3.3

[lepBble TOMBITKHA KIACCU(PHUKAUU XUMUYECKUX »dieMeHTOB. lloHsatue o
pYIIAax CXOJHBIX AJIEMEHTOB (ILEJOYHBIE U IIEJIOYHO3EMEJIbHBIE METAJLIbI,
rajloreHbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3yiT am(oTepHbIe
OKCH/JIbI U TUJPOKCHIbI

Ilepnonnueckuii 3akoH. Ilepuonnueckas cuctemMa XMMUYECKUX 31eMeHTOB J[.H.
Menneneesa. Kopotkonepuognas u JUIMHHOIIEPUOAHAS (dopMmbl
Ilepuonnueckoir cucreMbl xuMuueckux aemeHToB [J[.M. Menneneesa.
Ilepuonsl u rpynnbl. PU3MYECKHI CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB
IIEPUOJIa U IPYIIIBI DJIEMEHTA

Crpoenne atoMoB. CocraB aTOMHbIX sifep. M3otomnbl. Onextponbl. CtpoeHue
AJIEKTPOHHBIX 000I04eK aroMoB IHepBbIX 20 XMMHYECKMX HJIEMEHTOB
Ilepnonnueckon cucremsl .M. MenneneeBa. XapakTepUCTUKAa XUMUYECKOTO
AJIEMEHTa Mo ero nosioxkenuto B [lepuoanyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paauyca arOMOB XHWMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX MU HEMETAUIMYECKUX CBOMCTB IO TpyNIaM M IEPUOJAM.
3nauenue [lepmoanueckoro 3akoHa u lleproguyeckoil cUCTEMbl XMMUYECKUX
AJIEMEHTOB JUIsl pa3BUTHUA Hayku W npakTuku. (.M. MenneneeB — y4€HbIA U
IpaKJaHUuH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mofisipHass M HEMOJSPHAs) CBA3b.
DJIEKTPOOTPUIIATEIbHOCTh XUMUYECKHX AJIeMEeHTOB. MloHHAas CBSI3b

3.6

3.7

9 KIIACC

Crenenp okucienusa. OKHCIMTEIFHOBOCCTAHOBUTEIBbHEIC pC€aKIuuu. Hpoueccm
OKHCJICHHUS B BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIHN

XVUMUYECKUH HKCHEPUMEHT: H3Y4eHHME O0O0pa3lloB BELIECTB METAUIOB H
HEMETAJIOB, B3aUMOJEHCTBHE THUAPOKCUIA LMHKA C PACTBOPAMM KHUCIOT H
LIEJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakinii (ropeHue, peakliuu pa3iokKeHus, COeIMHEHHs)

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUS

1

BemecTBo 1 XuMu4deckas peaKnus. HOBTOpeHI/IC

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dyemMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMHUYECKUX DJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kajus, KalblUsi U HX
COCMHEHUI B COOTBETCTBUU C IOJIOKEHUEM 3JIEMEHTOB B llepuoamndeckoit
CUCTEME U CTPOCHUEM UX aTOMOB

1.2

13

CrpoeHune BelecTBa: BHJABI XUMHYECKOM CBA3U. THUNBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALNINYECKON PEIIETKH
U BUJA XUMUYecKol cBs3u. Knaccudukanus 1 HOMEHKIIaTypa HEOpraHUYECKHX
BeUIeCTB (MEXAyHapoaHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCA K PA3JMYHBIM  KJaccaM HEOPraHWYECKUX  COCAUHEHUH,
TE€HETUYECKasl CBSI3b HEOPTaHWYECKHUX BEIECTB

Knaccudukanus XMMUYECKUX PeaklUid M0 pa3IMyHbIM MpU3HAKaM (110 YHUCITY U
COCTaBy YyYacTBYIOIIMX B pEakIUU BELIECTB, MO TeioBoMy 3¢ddexTy, mo
M3MEHEHMIO CTENeHeH OKHMCICHHS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMMOCTH,
[0 y4acTHUIO KaTaiu3aTopa). OK30- U DHIOTEPMUYECKHE PpeaKluH,
TEPMOXUMHUYECKHE ypaBHEHHUs. [IoHITHE O CKOPOCTH XMMHUUYECKOM peakliuu
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14

1.5

[Tonsitne 06 0OpaTUMBIX W HEOOPATUMBIX XUMHUYECKUX peakiusax. [loHsrue o
TOMOT'CHHLIX U I'CTCPOrCHHBIX PCAKIUAX. IlonsaTue o XUMHUUECKOM PaBHOBCCHUU.
@dakTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOH pEaKIUUu U TIOJ0XKECHUE
XUMHYECKOTO PABHOBECHS

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, 3JI€KTpOHHBIfI Oananc
OKHCIIMTEIILHO-BOCCTAHOBHUTEIILHOM p€aKknu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIOJIB30BAHHUECM MCTOJa
OJICKTPOHHOI'O OajnaHca

1.6

Teopus 3JIEKTPOIUTHUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Karnonsl, aHnonsl. MexaHu3M JUCCOLMALMU BEUIECTB C Pa3JIMYHBIMU BUJIAMHU
xumuueckoi cps3u. Crenensb gucconuanui. CUIbHBIE U cIa0ble SIEKTPOJIUTHI.
Peakunu noHHOrO OOMEHA. YCIIOBUS MPOTEKAHUS PEaKIUii MOHHOTO OOMeEHa,
MOJIHBIE U COKpalI€HHbIE WOHHBIE YypaBHEHMs peakuui. CBoWCTBa KHCIOT,
OCHOBAaHMH W COJEll B CBeTe TNPEACTABICHUH 00 3JICKTPOTUTHYECKON
nucconuanuu. KauecTBeHHbIE peakiny Ha MOHBL. [loHsATHE 0 ruapoau3e coneit

1.7

XUMUUYECKUI JKCIEPUMEHT: O3HAKOMJICHHE C MOJCNSIMH KPHUCTALTHYSCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
alMasa), CIOXKHBIX BEIIECTB (XJIOPHIA HATPHs); HCCIEIOBAHHE 3aBHCUMOCTH
CKOPOCTH XHUMHUYECKOW pEaKIuH OT BO3IACHUCTBUS PpaA3IMUHBIX (PAKTOPOB;
UCCIIEIOBAHME  JJIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpolecca
JAWCCOIMAIMN  KHCIIOT, ImeNioyed M coieil  (BO3MOXKHO —HCIOJIb30BAaHHE
BUJICOMATEPHAIIOB); IPOBEJCHHE OIbBITOB, WUIIOCTPUPYIOIMX PU3HAKA
MPOTEKaHMs PeaKuii HOHHOTO oOMeHa (00pa3oBaHUE OcajKa, BBIICICHHUE Ta3a,
o0pa3oBaHUE BOIbI); OINBITOB, HJUTIOCTPUPYIOIIUX MPUMEPbl OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pEAaKUUN (TOpEeHHE, PEAKLUM Pa3IOKEHUs, COCIUHEHUS);
pacrno3HaBaHWe HEOPTaHWYECKHX BELICCTB C MOMOIIBI KAUECTBCHHBIX PEAKIHI
Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmerannsl 1 ux coeIMHEHUS

2.1

OO6mass xapaktepuctuka raioreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u pu3nyecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMozielicTBUE C MeTalljlaMH, HEMEeTajllaMH, Iiejodyamu). XJIOpOBOJIOPOA.
ConsiHas KMCIIOTa, XUMUYECKHUE CBOMCTBA, NOJIy4eHHUE, MpuMeHenue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M 4YeJOBeKa. BaxkHelmme XJIOpUIbl U UX
HAaXO0X/JEHUE B IPUPOJIE

2.2

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTepHbIE CTeTeHN oKucieHus. CTpoeHne U (pu3nyeckre CBOWCTBA
IPOCTBIX BEIIECTB — KHUCIOpOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAIUU
KHCJIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOMOPOJ, CTPOCHHE,
¢usnyeckue W XUMHYeCkHe CBOMCTBA. OKCHIBI cepbl Kak IpeAcTaBUTENH
KHCJIOTHBIX OKCHIOB. CepHast KHCIOTa, (PU3NYECKHe M XUMHUYECKHE CBOICTBA
(oOmue Kak MpencTaBUTENs Kjacca KUCIOT U crneuupuyeckue). XuMHUECKUe
peakmuu, JeKalue B OCHOBE MPOMBIIIICHHOTO croco0a IMOydeHHsI CepHOU
kucioThl. Ilpumenenne. Conau CepHOM KHUCIIOTHI, KaueCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxmeHnue cepbl U €€ COeAMHEHUI B mpupoae. XUMHUYECKOe
3arps3HEHUE OKPY’KAIOIIeW Cpesibl COCAMHEHUSMH Cepbl (KHCIOTHBIE TOXKIM,
3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIOCOOBI €T0 MPETIOTBPAIICHHS
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2.3

OO6miast xapakTepucThuka 53JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTETICHH OKUCIIEHHs. A30T, pacClipoCTPaHEHUE B PUPOJIE,
¢busnueckre U XUMHYecKkue cBoiictBa. KpyroBopot a3zora B npupoje. AMMUaK,
ero (u3MYecKre W XUMHUYCCKUE CBOMCTBA, MONy4YeHHE W npumeHeHue. Conm
aMMOHHUA, UX (U3NYECKUEe M XMMHYECKHE CBOWCTBA, IpPUMEHEHHE.
KauectBenHnast peakiiusi HAa MOHbI aMMOHHS. A30THAasl KHCIIOTa, €€ MOJyYeHHUe,
¢u3nueckue U XUMHUYECKHE CBOMCTBa (00IIME KakK MpeIcTaBUTENs Kiacca
KHCIIOT W crnenuduueckne). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arps3HEHHE OKpYKarolei
Cpellbl COeMHEHUAMH a30Ta (KUCIOTHBIE JI0XK/IH, 3arpsI3HEHUE BO3]/1yXa, ITOUBbI
1 BOJOEMOB)

2.4

2.5

2.6

docdop, amtorpornnsle Mogupukamuu dochopa, GU3MUIECKHE U XUMUUYCCKHC
croiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, QGU3NIECKUE H
XMMHAYECKHE CBOWMCTBa, moiydeHue. lcnonp3oBanue ¢ochaToB B KauyecTBe
MUHEPAIbHBIX YA00peHHit

OOmast xapakTtepuctuka 31eMeHTOB IVA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKkTEpHbIE CTENEHU OKHCIEHUs. YTIJIEepol, alUIOTPOIIHBIE
Moau(HUKAIMK, PACIPOCTPAHCHHE B TPUPOJE, (U3HUSCKHE M XUMHYCCKHE
cBoiictBa. AzncopOuus. KpyroBopor yrinepoga B mpuponae. Okcuabl yriaepoza,
X (U3NYECKHEC M XUMHYCCKHE CBOHCTBA, NIEHCTBHE HAa >KUBBIC OPTaHU3MBEI,
MOJIy4eHUE U MPUMEHEHHE. DKOJIOTUYECKUe MPOOIeMbl, CBS3aHHbBIE C OKCHUIIOM
yraepoaa(lV); rumore3a TI00aTbHOTO TMOTEIUICHHUS KJIMMATa; MapHUKOBBINA
sddexr. YronpHas KUCIOTa U €€ COJM, UX (PUINYECKUE U XUMHUYECKHE
CBOICTBa, Mojy4yeHHe W npuMeHeHue. KauecTBeHHast peakuusi Ha KapOoHarT-
nonsl. Mcnons3oBanue xkapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIUIEHHOCTH U
CEJIBCKOM XO351CTBE

[lepBonavasibHbIe TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHMSIX
yriaepona (MeTaH, 3TaH, STWIEH, AalleTWJIeH, STaHOJ, TJIMIEPUH, YKCyCHas
kuciora). Ix cocraB m xumudeckoe crpoeHue. [loHstHe 0 OHUOIOTHYECKH
BaKHBIX BEIIECTBAX: XHpax, OelmKax, yrieBoJaXx — W WX POIU B KHU3IHU
yeynoBeka. MarepuanbHOe €IUHCTBO OPraHMYECKMX U HEOPTaHHMYECKHX
COCIMHEHU I

2.7

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBAa, I[OJIyU€eHUE U
npumenenue. CoenuHeHuss KpemMHus B mpupoze. OOmmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kucinote. CHIMKAThI, UX HUCIIOIH30BAaHUE B
OBITY, METUIIMHE, MPOMBIIINIEHHOCTH. BakHel e cTpouTenbHble MaTepHAaIIbI:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eToH. [IpobGnembr Oe3o0macHOro
HCIIO0JIb30BaHUSI CTPOUTENBHBIX MAaTEPUAJIOB B TOBCETHEBHON KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydyeHue oOpa3lioB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMA Ha XJIOPUA-
MOHbI M HaOJIOJEHUE MPU3HAKOB HUX MPOTEKAHMs; OMBITHL, OTpaKarolIne
¢u3nyecKkre 1 XMMUYECKHE CBOMCTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOXKHO
HCIOJIb30BaHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C O0paslamMH XJOpPHUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C o0pa3liaMu cepbl u €€ COCIMHEHHUSIMU
(BO3MOXXHO ~ HCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE IMpolecca
oOyriauBaHUs caxapa MoJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KUCIOTBHI;
M3yuyeHHe XMMUYECKHX CBOMCTB pa30aBIeHHOW CEPHOM KHCIIOTHI, MPOBEJICHHE
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KayeCTBEHHOW peakuuu Ha Cynb(ar-uoH U HaOJMIOJEHHE Ipu3HaKa ¢
MPOTEKaHMS; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMH a30Ta, hocdopa u ux
COeMHEHUI (BO3MOYKHO HCIIOJIBb30BAaHUE BMJIEOMATEpUANIOB), OOpa3Lamu
a30THBIX U (ocPOPHBIX yIOOpEHU; OIyYeHHe, COOMpaHne, paclio3HABAHUE U
U3y4yeHHE CBOMCTB aMMMaKa; IPOBEACHHUE KAuyeCTBEHHbBIX pPEaKLUH Ha HOH
aMMOoHMST W (ocdar-uoH W U3yYEHHE TPU3HAKOB UX MPOTEKAHUS,
B3aUMOJICHICTBHE KOHLIECHTPUPOBAHHONW a30THON KHUCIIOTHI C MEJbI0 (BO3MOKHO
UCTOJb30BAaHUE BHUICOMATEPUANIOB); M3Y4YCHHE MOJENEeH KPUCTAIUTMYECKUX
pewéTok anmasza, rpadura, (QyJulepeHa; O3HAKOMIIEHHE C IIPOLIECCOM
azcopOLUU PacTBOPEHHBIX BEILECTB AKTHBUPOBAHHBIM YIVIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YeHUE, cOOMpaHHEe, PACHO3HABAHWE U H3Y4YEHUE CBOMCTB
YIJIEKUCIIOTO Ta3a; IMpOBEACHHWE KAYeCTBEHHBIX pEaKUWid Ha KapOoHAT- u
CWJIMKAaT-UOHbl M HW3y4€HHE IPU3HAKOB MX IPOTEKAaHUS; O3HAKOMIIEHHE C
MPOAYKIMEH CUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX
3aja4 1o TeMe «BaxkHel1ne HeMeTaIbl U MX COEAMHEHUS»

MeTaisl 1 UX COSIUHEHUS

3.1

OOw1ast XapaKTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxennss B Ilepuonuueckod cucreMe XUMHYECKHMX d3ieMeHToB J[.U.
Menpeneesa u crpoeHns aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METAJNIMYECKasl ~ KpUCTaUIMyecKass pemeérka. OJIEKTPOXMMUYECKUN  psf
HaIPsDKEHUN METAIIJIOB

3.2

3.3

duznyecknue U XUMUYECKUE CBOICTBA MeTauioB. O0Imue croco0bl MONTy4eHUS
MeTauioB. [loHATHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, 4YyTyH, TIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B
OBITY U IPOMBIIUICHHOCTH

[lenounble MeTaybl: MonoxkeHue B lleprognyeckoil cucreMe XUMHUYECKHUX
anemeHntoB [[.M. MenaeneeBa; CTpoeHHE UX aTOMOB; HAXOXJIECHHE B MPUPOJIE.
duznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
THAPOKCHUIBI HATPUAd W KaJius. HpI/IMeHeHI/Ie ISCJIOYHBIX MCETAJJIOB U HUX
COEAMHEHHI

3.4

Illenoyno3eMenpHBIE  METa/Ibl MarHui W KaJbLMA:  IIOJOXKCHUE B
[Tepuonnueckoit cucreme xuMmuueckux 3neMeHToB .M. MeHneneeBa; crpoeHue
WX aTOMOB; HaXxOxJAeHHe B mnpupoje. Pusnueckue M XUMHYECKUE CBOMCTBA
MarHus W Kauplusl. Baxuelmme coequHEHUs KaibIusi (OKCHUI, THUIAPOKCHI,
conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS

3.5

3.6

AmomuHuil: nonoxkenue B Ileproanueckoil cucTreMe XUMHYECKHX 3JIEMEHTOB
JI.. MenpeneeBa; CTpOCHHE aToMa; HaxoxaeHue B npupoae. dusmveckue u
XMUMHYECKHEe CBOMCTBA allOMUHUS. AM(OTEpHBIE CBONCTBA OKCUIA U THIPOKCHIA
AJTFOMUHUA

Keneszo: nonoxenne B [lepuonnueckoi cucreme XxumMudeckux 3iueMenTon J[. M.
MenpeneeBa; CTpoeHHE aTroMma; HaxoxjaeHue B mpupoae. Dusnueckue u
XUMHUYECKHEe CBOMCTBa jkene3a. Okcuipl, ruapokcunbl u conu sxenesa(ll) u
xene3a(lll), ux cocras, cBOWCTBA U MOTyUeHUE

3.7

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3llaMu METAIJIOB U CILIABOB,
UX (PU3NUECKHUMHU CBOMCTBAMH; HM3YYCHHE PE3YyJIbTATOB KOPPO3UU METAIIOB
(BO3MOXHO HCII0JIb30BaHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEMH
B3aUMOJICHICTBUS OKCHJA Kadbllud ¥ HATpusl C BOJOM  (BO3MOXKHO
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WCIIOIb30BaHUE BHJICOMATEPHAIIOB); HCCIICIOBAHHE CBOWCTB KECTKOW BOJBI;
mpoiiecca TOPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHME
BHJICOMATEPHAIIOB); TPU3HAKOB MPOTEKAHUS KAa4YeCTBEHHBIX PEaKIIMi HAa HOHBI
(Maraus, Kanblus, amromunus, nubka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJII0JICHUE W ONMMCAaHWE MPOIECCOB OKpAIIMBaHUs IJIAMEHW MOHAMH HATPUS,
Kaiuss W Kajnblusa  (BO3MOXKHO  HMCIIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
nccaenoBaHrue aMm(pOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHUS W THAPOKCH]IA
LIMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 3a/a4 Mo TeMe «BaxHelnme MeTamibl 1
HX COCOUHCHHMS

XUMHUS U OKpYy’Karolas cpeaa

4.1

4.2

HoBble maTepuanbl u TexHosoruu. BemiectBa u MaTepuasbl B MOBCEIHEBHOU
JKU3HM 4YesloBeKa. XUMUS U 310pOBbe. be3onacHoe HCIonb30BaHUE BEUIECTB U
XUMHUYECKHUX peakiuil B ObiTy. IlepBas momomip mpu XMMHYECKHX OKOTrax M
OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTMYECKOW  IPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromet cpensl [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIIeM.
[TpupoaHble WCTOYHHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBIA Tra3, HE(Th),
MIPOJYKTHI UX MEepPepabOTKH, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYEeCKUH OKCIICPUMCHT: U3YUYCHUC 06pa3u013 MaTcpruajioB (CTGKJIO, CIlJIaBbI
MCTAJJIOB, ITOJIUMCPHLIC MaTepI/IaJ'ILI)
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IPOBEPSIEMBIE HA OI'D IIO0 XUMMWU TPEBOBAHHUS K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJILHOM
IMPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUSI

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

1

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpa3zoBanusi Ha ocHoBe PT'OC

IIpencrasnenue:

1.1

0 TI03HABAaEMOCTH SIBJICHHUU MNpupoabl, ITOHHUMAaHHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
€CTECTBO3HAHHUsA, KOMIIOHCHTa 06meﬁ KYJIbTYpbl H HpaKTH‘leCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBUAX COBPEMCHHOI'O O6H.I€CTB3,;
IIOHUMaHHUEC MECTAa XUMHH CPEAN APYIUX €CTCCTBECHHBIX HAYK

1.2

1.3

O Hay4YHbIX METOJAaX IIO3HAHUA, B TOM YHUCJIC SKCIICPHUMCECHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W UIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATh MOJICIHN JJIA
00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMHEH U
COBPEMCHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHUSIX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XMMUIO KakK chepy cBoeit Oymymieit nmpodeccHoHaIbHOM NesITeIbHOCTH
U CeNaTh OCO3HAHHBIM BBIOOP XMMMU Kak HPOQUIBHOIO IMpeaMeTra
NIPU TIEpeX0/ie Ha YPOBEHb CpeHero o0miero oopa3oBaHus

2.1

BJ'IaI[eHI/Ie CHCTEeMOM XWMHWYECKUX 3HAHHH H YMCHHUEC IMPUMCHATH
CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BOKHEHUIINE XUMUYECKUE IIOHATHS: XHMHYECKHH DJJIEMEHT, aToM,
MOJIEKYJIa, BEHIECTBO, IIPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJAHAS H
HEOJHOPOJHAsd CMECh, OTHOCUTENIBHBIC aTOMHAash M MOJIEKYJIApHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MOJISPHBIN
00bEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb (CpeAHss), XUMHUYECKas
peakuusi, pEeaklHH COCIUHEHUS, pEeaKUUU Ppa3JIoKEHUs, pPEaKIUU
3aMeIleHUs, Peakluu OOMeHa, TerIoBOH 3((eKT peakuuu, 5K30- U
SHJAOTEPMHUYECKHE PEAKIIMH, PACTBOP, MACCOBAs JOJII XMMHYECKOIO
JJIEMEHTa B COEAUHEHUH, MAcCOBas 10JI1 U IIPOLEHTHAs KOHLEHTPALUs
BEIIIECTBA B PACTBOPE, PO aTOMA, JIEKTPOHHBIN CIIOW aTOMa, aTOMHAs
opOuTanb, paguyc aroma, BaJE€HTHOCTb, CTENEHb OKHUCICHUS,
XUMHUYECKasl CBSA3b, NIEKTPOOTPULATEILHOCTD, ITOJIIPHAs U HEMOJISAPHAS
KOBaJICHTHAas  CBA3b, MOHHAs  CBA3b, METAJUIMYECKAs  CBS3b,
KpUCTaNIM4ecKass pemeérka (aToMHasi, MOHHAs, MeTaJuInJyecKas,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHMOH, DJIEKTPOJIUT M HEIEKTPOJIMT,
DNIEKTPOJUTUYECKAsl ~ JUCCOLMALNS, PEAKIUU HMOHHONO  OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEaKLMM,  OKUCIUTEINb U
BOCCTAHOBHTENb, OKHCIECHHME M  BOCCTAHOBIICHHE, DIJIEKTPOJIH3,
XMMHYECKOe paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTb XUMH4YECKOW peakumu, kKatanmsarop, IIJK, xkopposus
METAJLJIOB, CILIABBI

2.2

OCHOBOIIOJIAratOIe 3aKOHbI XHMHUHU: 3adKOH COXPAHCHUS MACCHI,
36




nepuoauueckuii 3akoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJpO

2.3

TEOpUH XHUMHU: aTOMHO-MOJIEKYJISIpHAs Teopusl, Teopust
AIEKTPOJIUTUYECKON AUCCOIUALINKI

BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_ICI‘/'IZ

3.1

3.2

yMEHHE TPaBHJIBLHO HCIOIb30BaTh U3yYEHHBIC BEIIECTBA U MAaTEPHAIIBI
(B TOM 4HCIe MHHEpaJbHBIE YAOOpPEHHS, METaUIbl W CIUIABBI,
HOPOJIYKTHl TepepabOTKHM NPHUPOJHBIX HCTOYHHUKOB YIJIEBOJOPOIOB
(yrasi, mpupoaHOTO Ta3a, He(pTH) B OBITY, CEILCKOM XO3AHCTBE, HA
IPOU3BOJACTBE M IMOHMMAaHWE 3HAYEHHs XUPOB, OEIKOB, YIJIECBOJOB
JUIS OpraHW3Ma 4YellOBEeKa; YMEHHE MTPOrHO3UPOBATh BIMSHUE BEIIECTB
U XUMHYECKHX IPOIIECCOB HA OPraHU3M YEIIOBEKA M OKPY)KAIOIIYIO
HIPUPOJHYIO Cpeny

YMEHUE HMHTEIPUPOBATh XMMUYECKHE 3HAHHS CO 3HAHUSMH JPYTUX
y4eOHBIX TIPEIMETOB

3.3

3.4

HAJIMYHME OMBITa paboTHl ¢ Pa3NTUYHBIMA MCTOYHUKAMHU WH(pOpMAIUU
N0 XUMHMM (Hay4yHas M Hay4yHO-TIONYJSpHas JHUTeparypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTHBHO OICHMBATh WH(OPMALMIO O BEIIECTBAX, HX
NpeBpalleHUsIX M NPAaKTHYECKOM  MPUMEHEHHMH H  yMEHHUe
MCII0JIb30BaTh €€ JUIs pelIeHUs yueOHO-1103HABaTENIbHbIX 3a/1a4

Biianenne ocHOBaMHM MOHSATUHHOIO amnmapata U CUMBOJHAYECKOTO
A3bIKa XUMUHU JJI COCTaBlieHUS (HOpMyNl HEOPraHMYECKHX BEIIECTB,
YpPaBHEHUN  XUMHYECKHMX  PEAKIUd; OCHOBAMHM  XHMHUYECKOU
Homenknarypsl (IUPAC u TpuBHanbHOi)

YMmeHue oOBSCHATH CBA3b MOJIOKEHUs 31eMeHTa B [lepuomuueckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsj sapa, oOliee Yucio
AIIEKTPOHOB), PACHpPEEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPHOAOB, KA M KAJIbIIUS

[IpeacraBnene O  MEPUOAMYECKOM  3aBUCMMOCTHM  CBOMCTB
XUMUYECKHX DJIEMEHTOB (paJiiyC atoMa, 3JEKTPOOTPHUIIATEIHLHOCTH),
MPOCTBIX W CIOXHBIX BEIIECTB OT IIOJIOKEHUS DJIIEMEHTOB B
[lepuonnueckoid cucremMe (B MalblXx TNEpPHOJAX U TJIABHBIX
MOJATPYIIAax) U 3JEKTPOHHOTO CTPOEHUS aToMa

7.1
7.2
7.3

8.1

8.2

YMenue kinaccupuimpoBaTh:

XUMHNYECKUEC DJICMECHTHI

HEOpraHUYEeCKUe BEllecTBa

XUMHYCCKUEC PCAKITNHA

YMeHue onpenenrs:

BaJICHTHOCTh U CTENEHb OKUCIIEHHUS XHMUYECKUX DJIEMEHTOB, 3aps
HOHA

BHUJI XHMHMYECKOW CBA3M M THUN KPUCTAUIMYECKOW CTPYKTYpBI B
COEIMHEHUSIX

8.3

XapakKTep CPEaAbl B BOAHBIX paCTBOPAX BCILICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)
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8.4

OKHCIIUTEIIb U BOCCTAaHOBHUTCIIb

9 YMeHue xapakTepu3oBaTh (PU3NIECKUe U XUMUICCKHIE CBOHCTBA:
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJI, TIpaduT, anamas,
9.1 KpeMHUH, a3oT, docdop, cepa, XJIOp, HATPUH, KaIul, MarHHA,
KaJIbIIM, aTFOMHHHH, JKEJI€30)
CJIOKHBIX BEIECTB, B TOM YHCJIE WX BOJHBIX pPacTBOpPOB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJl, OKCHUIbI U THUIAPOKCHIBI
9.2 metamwioB |-IA rpynmn, amomunus, meau (1), muaka, xenesa (Il u
I1), okeunasr yrnepona (1l u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B
9.3 3aBHCHMOCTH OT MX COCTaBa 1 CTPOCHHUsI, IPUMEHCHHUE BEIIECTB B
3aBUCHUMOCTH OT MX CBOWCTB, BO3MOXXHOCTh TIPOTEKAHUS XUMUYECKIX
MIPEBPAIICHHUI B Pa3IMYHBIX YCIOBHUSIX
10 YMeHue COCTaBIsATh MOJICKYJISIPHBIC i HOHHBIC YPABHCHHSI PEaKIIUiA, B
TOM 4YHCJIE:
10.1 peaKkIii HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
103 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
(Tpyrimm) HEOPraHUYECKUX BEIECTB
104 MOITBEPKTAIOIINX TCHETUUYECKYIO B3aUMOCBSI3b MEXK Ty HUMH
11 VYMeHre BEIYUCIATH (IIPOBOIUTH PACUYETHI):
111 OTHOCUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
MacCCOBYIO JIOJFO XMMHYECKOTO JJIEMEHTA B COSAMHCHHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHUSAM XHMHUYECKUX PEAKIUH W HAXOAHWTh KOJIUICCTBO
BellecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIuU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro  To3HaHUA  (HaOIrOleHue,
191 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) TIPU U3yYEHUH BEIIECTB U
XUMHUYECKHUX SIBJICHUW; YyMeHHe Cc(hOpMyIHpoBaTh MpodieMy U
MPEIJIOKUTH MMYTH €€ pelieHus
192 Oe3omacHOil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
MOCY/10# 1 J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUIaMu O€30MaCHOTO OOpaIEHus C BEIIECTBAMH, UCTIOJIb3yEeMbIMU
B MOBCEHEBHOM JKU3HH, MPAaBUIaMH MTOBEICHUS B LENSIX cOepeKeHus
123 3I0POBbSl M OKpYXKalollEed NPUPOJHOM Cpelpl; ITOHMMaHUE Bpena
(omacHOCTH) BO3ICHCTBHSI HAa >KUBBIE OPTaHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W TMPEIOTBPAMICHUS HX BPEIHOTO
BO3ACHCTBUSI
13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYIOIINX XUMHYECKUX IKCIICPUMEHTOB:
131 U3Yy4YeHHE U onucaHue (PU3NUYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE
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¢  (usnueckuMM M XMUMHUYECKMMHU  SIBJICHUSIMHM;,  OIIBITHI,
WJUTFOCTPUPYIOLIME IPU3HAKU IPOTEKAHUS XUMUYECKUX PEaKLUi

13.2

13.3

13.4

U3y4eHHe CIOCO00B pasJieIeH st cMecel

NOJYy4eHHE KHUCIOPOAAa M M3Y4EHUE €ro CBOWCTB; MOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €r0 CBOWCTB; IOJyYEHHE YIJIEKUCIIOro raza u
M3YYEHHE €r0 CBOMCTB; NIOJIyYEHHE aMMHUaKa U U3yYEHHUE €Er0 CBONCTB

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM J0JeH
pPacTBOPEHHOIO BEILECTBA

135

MIPUMEHEHHE WHIUKATOPOB (;makmyca, METHJIOpaHkKa u
denondranenna) ans ONpeNeTCHUS XapakTepa Cpelbl B pacTBOpax
KHUCJIOT U IIeJI0Yel

13.6

13.7

WCCIIC/IOBAHME U OMNHCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YyYCHHE B3aUMOEUCTBUS KHUCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMU
OCHOBAaHUSIMH, COJISIMH; TIIOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHHUIA;
BBITECHEHHWE OJHOTO MeTaula JAPYrMM M3  pacTBOpa  COJH;
uccienoBaHre aM(OTEpPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U
[UHKA

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HCOPIraHUYCCKUX COGHHHCHHﬁ»; ((9JI€KTpOJ'II/ITI/I‘lCCKa${
JUCCOLIMAITHS), «BaxkHelmme HEMETaIbI U HX COCOAUHCHUA,
«Baxkneliye MeTaibl 1 UX COCIUHCHUA»

13.8

14

141

14.2

XAMHYECKHE  OKCICPHUMEHTBI,  WUIIOCTPHPYIOIIHE  IPH3HAKH
NPOTEKaHHs PEaKLUil MOHHOrO OOMEHAa; Ka4eCTBCHHBIC PEaKI[MH Ha
IPUCYTCTBYIOLIME B BOJHBIX PAaCTBOPaX HOHBL XJOPHUI-, OPOMH/I-,
womua-, cymbdar-,  Qocdar-, KapOOHAT-,  CHIMKAT-aHHOHBHI,
T'UAPOKCH/I-UOHBI, KATHOHBI aMMOHHSI, MarHusl, KaJblHs, aTFOMUAHHUS,
xkenesa (2+) u xenesa (3+), meau (2+), LMHKa

VYMmeHnue:

NPEJCTaBIATh PE3yibTaThl AKCIIEPUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeiabCcTB, TpaUKOB M TaOMUI] W BBIABIATH SMIMPHUECKUE
3aKOHOMEPHOCTH

YCTaHAaBJIIMBATDb CBA3U MCIKAY PCAJILHO Ha6J'II-O,Z[aeMLIMI/I XUMHNYCCKUMU
SABJICHUAMM H IMPOLECCaAaMH, IPOUCXOAAINIUMHA B MaKpO- 1 MUKPOMUPE,
0OBACHATH IMPUYHNHBI MHOFOO6pa3I/I$I BCIICCTB
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HEPEYEHDb 2JIEMEHTOB COJAEPXAHWS, IPOBEPSAEMbBIX HA
OCHOBHOM T'OCYAAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblil 3J1€MEHT COJEePKAHMS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

Uucteie BemecTBa u cMecu. CriocoObI pasziesieHus: cMecei

1.2

1.3

14

1.5

ATOMBI M MOJICKYJbl. XUMHYECKHE 3JeMEHThl. CHMBOJBI XHMHYCCKUX
35eMeHTOB. [IpocThIe U CIOXKHBIC BEIICCTBA.

Xumudeckas (opmyna. BajleHTHOCTP aTOMOB XUMHYECKHX 3JIEMEHTOB.
CreneHb OKHUCIICHUS

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTeIbHAs aToOMHas Macca.
OTtHOCcHuTENbHAS MOJICKYJIsIpHad Macca. MaccoBas J0JI4  XUMHYCCKOI'O
9JICMCHTA B COCIMHCHHUHU

KonunuectBo BemectBa. Monb. Momsipaast macca. MosisspHbIil 00bEM ra3oB.
B3aumocBsI3p KOIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUII BEIIeCTBA

1.6

dusnuecknue U XUMUYECKUE SABJICHUA. XUMHUUYECKAs peaklus U €€ IPU3HAKU.
3aKOH COXpAaHEHHS MACChI BEILIECTB. XMMHUECKHE YPaBHEHHUS

[Iepnonnueckuit 3axkoH u Ilepuonanyeckas cucreMa XMMHYECKUX DJIEMEHTOB
J.. MenneneeBa. CTpoeHre aTOMOB

2.1

2.2

2.3

3.1

3.2

Ilepnonnueckuit 3akoH. llepuoguyeckas cucreMa XMMHUYECKUX JJIEMEHTOB
JA.N. Menneneea. Ilepuonst u rpynnbl. OU3n4ecKuil CMBICIT HOPSAKOBOIO
HOMEpa, HOMEPOB MEPUOJIa U TPYIIIbI JIEMEHTA

Crpoenue atromoB. CoctaB aToMHbIX siiep. M3oTonbl. DnexTpoHsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aTOMOB MHepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
[Tepnonnueckoit cucrems! /.M. MeHnneneena

3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB XUMHUYECKHX JJIEMEHTOB TEPBBIX
TpEX MEPUOOB, Kamus, KabIUs (pagmyca aTOMOB,
ANEKTPOOTPHUIATEITLHOCTH, METALTUICCKIX W HEMETAUIMYECKUX CBOWCTB) H
WX COCIUHEHUH B COOTBETCTBUM C TIOJNIO)KEHHEM JJIEMEHTOB B
[Teproandeckoii cuCTeMe U CTPOCHHEM WX aTOMOB

CtpoeHue BelecTBa

Xumudeckas CBs3b. KoBaneHTHas (MOJSIpHAsT W HETOJSIPHASI) CBS3b.
DNEeKTPOOTPUIIATEILHOCTh ~ XUMHUYECKUX  DIEMEHTOB. OHHas  CBS3b.
Mertaunueckas CBsI3b

Tumsl KpucTaIMYecKuX pPEmETOK (aToMHas, HOHHAs, MeTallIn4ecKas),

3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIINYECKON PEIIETKN U BHJIA
XUMUYECKOH CBA3U

4.1

4.2

Baxwneiimue NPpEACTABUTCIIN HCOPIraHUYCCKUX BCHICCTB. Hemeramnel u ux
coeIMHEHHS. MeTamibl U BX COSTUHCHUS

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTaHHMYECKUX COCIWHEHHA: OKCHIOB
(coneobpa3zyromue: OCHOBHBIE, KHUCJIOTHBIE, amM(OTepHBIC) u
HecoJieoOpa3yrolye; OCHOBaHUM (LIENOYM U HEPacTBOPHUMBIE OCHOBAHMUS);
KHUCIOT (KUCIIOpoJcoJepkaliie M OeCKUCIOpOJIHbIe, OJIHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJIel (CpeTHUX U KUCIIBIX)

®Ou3nYeCcKMe M XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:
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BOJIOPOJIa, XJIOpa, KUCIIOPO/Ia, CEPhI, a30Ta, hochopa, yriaepoaa, KpeMHUS

dusnyecknue U XUMHYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHA,

4.3 HaTpusi,  Kajaus, MarHus W KajiblMs,  aJIOMUHHS,  JKejesa.
DJIEKTPOXUMHUYECKUH Psijl HANIPSHKEHU METallioB
44 Ou3nMyYecKue W  XUMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEAUHEHHIA
HEMETAJUIOB: XJIOPOBOJAOPOAA, CEPOBOIOPOJIA, aMMHUAKA
duszruecKue U XMMHUYECKHE CBOMCTBA OKCHAOB HemeTtaiios: cepol (1V, VI),
4.5 asora(ll, 1V, V), docdopa(lll, V), yrmepoma(ll, 1V), xpemuus(lV).
[TonyuyeHnue oKCHI0OB HEMETAIIOB
46 Xumudeckue cBoiictBa okcunoB: MetarioB |IA-IIIA rpymm, muaka, meau(ll) u
xenesza(ll, 111). [ToxydeHre okCHUI0B METAILIOB
XUMHUYECKHUE CBOMCTBA OCHOBaHHWA U aM(OTEpHBIX TUIPOKCHUIOB (HA
4.7 npuMepe TUIPOKCHUIOB allFOMUHUS, *Kele3a, uHKa). [lomyueHne ocHoBaHMit
1 aM(pOTEePHBIX TUIAPOKCHIIOB
OO6mme XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOM,
48 CEPOBOJIOPOIHOM, CEPHUCTOM, CEpHOM, a30THOM, (pochopHOH, KPEeMHUEBOH,
yroibHOH. OcoOble XMMHUYECKHE CBOWCTBAa KOHLIEHTPUPOBAHHOW CEPHOU U
a30THOM KucioT. [Tonyyenue kucior
4.9 OO0mue xuMHUYeCKue CBOMCTBA cpenHux coneil. [lomyuenue comeit
410 [Tonyuenue, cobupanue, pacro3HaBaHUE BOJOPOJA, KUCIOPOJA, aMMMAKa,
YIIJIEKUCIIOTO Ta3a B 1abopaTopuu
411 [lonyyenue ammuaka, CEpHOW M a30THOM KHUCIOT B IPOMBIIUICHHOCTH.
Oo6m1re cnocoObl MOTyYSHHSI METAJUIOB
4.12 ['enernyeckas cBsI3b MEXAY KJacCaMHM HEOPraHUYECKUX COEIMHEHUN
) XHWMHYECKUE PEAKLIUN
Knaccudukanys XuMHU4eCcKUX peakifii o pa3IuyHbIM MPU3HAKAM: 110 YUCITY
5.1 U COCTaBy YYaCTBYIOIIUX B PEAKLUHU BEIIECTB, MO TEIIoBOMY 3(ddekry, mo
M3MEHEHHUIO CTENEeHE OKUCICHUS] XUMUYECKUX FJIEMEHTOB
59 TernnoBoit 3pheKkT XUMUYECKOW peakuu, TEPMOXHMMHUYECKHUE YPaBHEHHS.
' DK30- U 3HJI0TEpMUYECKUE peakunu. TepMoXuMUYecKie YpaBHEHHUSI
OKHCINTENEHOBOCCTAHOBUTEIbHBIE peaxkuu. Oxucnurenu u
5.3 BOccTaHOBUTENM. [Ipoliecchl OKUCIEHUS M BOCCTAHOBIICHUS. DJIEKTPOHHBIN
0aslaHC OKMCIUTEIbHOBOCCTAHOBUTEIBHON pEeaKIMU
Teopust ~ BIAEKTPOIUTHYECKON  JUCCOLUALUU. Katnonbl, = aHUOHBIL.
5.4 DAEKTPOIUTHI M HEINEKTPONUTHI. CHIIbHBIE U C1a0ble ANeKTponuThl. CTeneHb
JMCCOLIUAIIUI
55 Peaxnimm nonHOTO "06MeHa. VYcioBus npoTeKaHus peavlcunﬁ HOHHOTO 0OMeEHa,
MOJIHBIE U COKpalllEéHHbIE MOHHBIE YPABHEHUS PEaKIIUi
6 XuMus U OKpYXkarolas cpeaa
BemectBa m martepuanbl B IOBCEIHEBHOM JKHM3HM 4YeloBeka. bezomacHoe
6.1 WCIOJIb30BaHUE BEIIECTB MU XUMHUYECKHX PEAKIHMi B a0OpaTopuu U OBITY.
[TepBast moMOIIs MPU XUMHUYECKUX 0’KOTaX U OTPABJICHHIX
XUMUYECKOe 3arpsi3HEHHE OKpyXaromied cpenbl (KUCIOTHBIE JOKIH,
6.2 3arpsi3HEHUE TOYBBI, BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpPeAOTBPAICHUS

[Ipenenbras momyctumasi koHieHntpamus BemiectB (I1JIK). Ponp xumuu B
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pEIIeHUU DKOJOTHYECKUX TpoOiieM. YCHIIeHHe mapHUKOBOro 3ddekra,
paspyIeHre 030HOBOTO CIIOs

[Tpumenenue cepsl, a3oTa, hocdopa, yriepoaa, KPEMHHUS U UX COCTUHCHUN B
OBITY, MEJHIIMHE, POMBIIUICHHOCTH M CEIBCKOM X03siiicTBe. [IpumeHeHne

6.3 METAJUIOB M CIUIaBOB (CTallb, YYTyH, JIOPATIOMHHHUNA, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH HUX coenuHeHui. [loHsTHE O KOpPpO3UMM METaIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI KX OT KOPPO3HH

6.4 [IpupoaHble MUCTOUYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOAHBIA Ta3, HE(Th),
MIPOYKTHI UX MepepaboTku (OCH3MH), UX POJb B OBITY U MPOMBIIUICHHOCTH
[lepBoHaYabHBIC TIOHATHS 00 OPraHMYECKHUX BEHICCTBAX KAK O COCTUHEHUSIX

6.5 yriaepoaa (MeTaH, 3TaH, OSTWIEH, aleTWIeH, 3TaHOJ, IJIMLIEPUH, YKCYyCHas
kuciora). [loHsTHE O OHMOJIOTMYECKM BaKHBIX BEIIECTBAX: XHMpaX, OEJKax,
YIJI€BO/IaX — M UX POJIU B KHM3HU YEJIOBEKA

7 Pacuérer:

7.1 o GpopmysaM XUMHUYECKUX COeTMHEHUN

7.2 Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMUYECKUM YPaBHEHHSIM
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