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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS COCTaBJICHA Ha
OCHOBE TpeOOBaHUI K pe3ysbTaTaM OCBOCHHSI OCHOBHOM 0Opa3oBaTeNbHON MpOrpaMMbl
OCHOBHOTO 00111ero o6pa3oBanus, npeacrabieHHbIx B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHOll pabouel MporpaMMbl BOCIIUTAHUS M C YYETOM KOHIICHIIMM MPENoaaBaHus
yuebHOro mpenMera «XuMHUsS» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma 1mo xumuu Ja€T MPEACTaBICHUE O LIENSAX, OOLIEH cTpaTeruu o0y4YeHus,
BOCIIUTAHUS M Pa3BUTHUSL OOYYAIOMIMXCS CPEACTBAMHU YYEOHOTO MpeaMeTa, YCTaHABIUBACT
00s13aTeNIbHOE MPEAMETHOE COJACpPKAHUE, MPEIyCMAaTPUBAET PACHPEACIICHUE €ro 1o
KJIaccaM M CTPYKTYpPUPOBAHUE MO pasjieliaM U TeMaM MPOTPaMMbl 110 XUMUH, ONPEACISET
KOJINYECTBEHHbIE M KAYECTBEHHBIC XapaKTEPUCTUKU COJICP)KAHUS, PEKOMEHIYEMYIO
MOCJIEI0BATEIbHOCTh U3YUECHUSI XUMUU C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSA3CH, JIOTHUKM Yy4eOHOro Tpollecca, BO3PACTHBIX OCOOCHHOCTEH OOydarolmuXxcs,
OmpenesisieT BO3MOXXHOCTH TMpeaMeTa JUisl peanu3aluu TpeOOBaHWM K pe3yjbTaram
OCBOEHHSI OCHOBHOM 00pa30oBaTeIbHOM MporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, a Takke TpeOOBaHMI K pe3yjbTaTaM OOy4YeHHs XUMHHM Ha YpOBHE LieJiei
U3YYCHHUS] TpeaMeTa M OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATENBHOU JCSATEIBHOCTU
00y4Jaromierocs o OCBOCHUIO Y4eOHOTO COJIEpKaHMUS.

3HaHUWE XUMHUM CIYXKUT OCHOBOM Juisi  (OpPMHUPOBAHHUS ~ MHUPOBO33PECHUS
0o0yyJaroIierocs, ero MpeAcTaBIECHUA O MaTepUAIbHOM €IMHCTBE MHPA, BAXKHYIO POJIb
UTrparoT GopMUpyeMble XHUMHEH MPEICTaBICHUS O B3aWMONPEBPAIICHUSIX DPHEPTUU U 00
ABOJIIOIIMU BEIECTB B MPUPOJIE, O MyTSAX PEHICHUs TJIOOAIBHBIX MPOOJIEM YCTOMYHUBOTO
pPa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, SHEPIETUUYECKOM, MHUILIEBOM M SKOJIOTHMYECKOU
0€30IacHOCTH, MPOOJIEM 3IPaBOOXPAHECHMUSI.

N3yuyenne xumun:

CIIOCOOCTBYET peau3alii BO3MOXKHOCTEH /i caMopa3BUTUS U (HOpMUPOBaHUS
KyJIbTYPBI TUYHOCTHU, €€ 00IIeH 1 (YyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOyyarommxcsl, HaBBIKOB 170'¢ CaMOCTOSITEJIbHOM ~ y4uyeOHOHW  JIeSITEIbHOCTH,
AKCIIEPUMEHTATILHBIX U MCCIIEOBATEIHCKUX YMEHUN, HEOOXOIUMBIX KaK B MOBCETHEBHON
KU3HH, TaK U B MPOGECCUOHATHHON JIEATEIHLHOCTH;

3HAKOMUT CO CHENMU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIabIBACT OCHOBBI 1IETIOCTHOTO
B3IJIAJIa HA E€IWHCTBO NPUPOJBI U YEIOBEKA, SBJISIETCS OTBETCTBEHHBIM JTAlloM B
dbopMUPOBAHNUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH O0YYarOIITUXCS;

CrocoOCTBYEeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K TPUPOJIC, K YEIOBEKY, BHOCHUT CBOM BKJIaJl B DKOJIOTHYECKOE OOpa30BaHUE
00yJaroIMXcs.

JlanHple HampaBieHUST B OOYyYEHMM XUMHUU OO€CHEUYUBAIOTCS  crHelupuKon
coliepKaHUsl y4eOHOro MpenMeTa, KOTOPbIN SIBISETCS MEJaroruyecky aganTUPOBaHHBIM
oTpakeHneM 0a30BOI HAYKH XMMHH HA ONIPENCIEHHOM dTare e€ pa3BUTHSI.



Kypc xumum Ha ypoBHE OCHOBHOIO 0OILEro o0Opa30BaHUS OpPUEHTHUPOBAH Ha
OCBOEHME OOYyYaroOlMMHUCS CHCTEMbI [I€PBOHAYAJbHBIX IOHATUN XHUMHUH, OCHOB
HEOPraHNYeCKOM XMMHHM M HEKOTOPBIX OTAEJbHBIX 3HAYMMbBIX MOHATHH OpPraHHMYECKOU
XUMUH.

Crtpykrypa coaepkaHHMs MPOTpaMMbl MO XUMHUU CGHOPMHUPOBaHA HA OCHOBE
CUCTEMHOTO IToAX0/a K €€ nzydeHuro. CoaepkaHue CKIaabIBaeTCs U3 CUCTEMBI IIOHATHH O
XUMHUYECKOM 3JIEMEHTE U BELLIECTBE U CUCTEMBI MOHATHI 0 XUMHUYECKOH peakuuu. O0e 3T
CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI 10 MPUHUMITY OCIE0BATEIBHOTO Pa3BUTHSI 3HAHUN
Ha OCHOBE TEOPETUYECKUX NPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoguyeckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHMMU;

— YUYEHUs O CTPOECHUH aTOMa U XUMUYECKOM CBA3H;

— IPEJICTaBICHUN 00 3IEKTPOJUTUYECKOMN TUCCOLMALIUN BEIIECTB B pacTBOpaXx.

Teopernyeckre 3HaHUSI pacCMaTPHUBAIOTCA HA OCHOBE SMIIMPUYECKHU MOIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIIBHO OT OJHOIO YPOBHS K JIPYrOMYy,
BBIMOJHAS (QYHKUMHM OOBSICHEHUS M IPOrHO3UPOBAHMSI CBOMCTB, CTPOEHUS WU
BO3MO’KHOCTEHN MPAaKTUUYECKOT0 MPUMEHEHHMSI U MOJTYyYEHUS N3YyYaeMbIX BEILIECTB.

OcBoeHue nporpaMMsbl M0 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O
XUMHAYECKON COCTABJIAIOIIEN HAyYHOW KapTUHBI MUpPA B JIOTHKE €€ CHCTEMHOM IIPUPOJIBI,
LEHHOCTHOTO OTHOILIEHHUs K HayYHOMY 3HAaHUIO U METOJAM IIO3HAaHMs B Hayke. M3yueHue
XUMHH IPOUCXOAUT C MPUBJICUECHUEM 3HAHUM U3 paHee U3yUYEHHBIX YUEOHBIX IPEIMETOB:
«Oxkpyxaromuii Mup», «buosorus. 5—7 knacce» u «P@usmnka. 7 Kiaacey.

[Ipy u3ydyeHUH XUMHHM MPOUCXOAUT (HOPMHUPOBAHHE 3HAHUN OCHOB XHMMHYECKOU
HayKM Kak o0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU JeSTEIbHOCTH
YesloBeKa U KaK OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3a7aua yueOHOro mpeamMera
COCTOMT B ()OPMHUPOBAHUU CHUCTEMBl XMMUYECKHUX 3HAHUNH — BaXKHEWIUX (HaKTOB,
MOHSATUH, 3aKOHOB M  TEOPETUYECKHX  MOJOKEHUM, JOCTYMHBIX  0000IIeHU
MHPOBO33PEHYECKOTI0 XapakTepa, si3bIka HAyKH, B MPUOOLIEHUU K HAYYHBIM METOJaM
NO3HAHMSI IPU U3YyYEHUH BEUIECTB U XMMHUYECKUX PEaKIUil, B HOPMHUPOBAHUM U PA3BUTHU
MO3HABaTEJIbHIX YMEHUH U HUX NPUMEHEHUU B Y4eOHO-IO3HABATEIBLHOM M Yy4yeOHO-
UCCJIeIOBATENLCKOM JICSITENIbHOCTH, OCBOGHHMM TNpaBWil 0E€30MacHOTO OOpallieHust ¢
BELIECTBAMHU B IOBCEIHEBHOW KU3HH.

[Ipy wu3yyeHMH XUMHHM Ha YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHMsS BaKHOE
3HaYeHHe MPUOOPENN TaKue 1eJH, KakK:

—  (opmHupoBaHME  HHTEUIEKTyaJIbHO  Pa3BUTOM  JIUYHOCTH, TOTOBOH K
caM0o00Opa30BaHUI0, COTPYAHMYECTBY, CAMOCTOSITEJIbHOMY  MPHUHSATHUIO  PEIICHU,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HaIpaBJICHHOCTh OOYYCHHsI Ha CHUCTEMATHYECKOE MPHUOOIIEHHE 00yJaronumxcs K
CaMOCTOSATENIbHOM TO3HABATEJIbHOM JEATENbHOCTH, HAay4YHbIM METOJaM ITO3HAHUA,
(bOopMHPYIOIITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— obecrneueHue ycioBUi, ClIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaOIIMMUCS OIbITa
pa3HOOOpa3HON NEATENbHOCTH, IIO3HAHWS U CAMOIO3HAHMsI, KIIHOYEBBIX HABBIKOB



(KJTHOYEBBIX KOMITETEHIIMI), UMEIOIINX YHUBEPCATbHOE 3HAUEHHE IS PA3IMYHbIX BUJIOB
NEATEIIbHOCTH;

— (hopmupoBanue 001IeH GYHKITMOHATHHOU M €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B
TOM 4YHCJIE YMEHUU OOBSCHATH W OIICHWBATH SIBIICHUS OKPY)KAIOIIETO MHUpPA, HCIOIb3YS
3HAHUSA U OIBIT, MOJYYEHHBbIE NPU M3YYECHUM XHUMHH, NPUMEHATh HX MPU PEHICHUU
npo0sieM B TOBCEHEBHOM JKU3HU U TPYIOBOM JACSATEIBHOCTH;

— (QopMupoBaHue y OOy4YalOMIMXCd TYMaHUCTHMYECKHX OTHOUICHUH, MOHUMAaHUSA
[IEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH OSKOJOTHYECKH IIeIeCO00pa3HOTO
MOBEJICHUSI B OBITY M TPYAOBOMW JEATETHLHOCTH B IEJISIX COXPAHEHHUS CBOETO 3I0POBBS U
OKPYKarOIIEH IPUPOTHOUN CPEBI;

— pa3BUTHE MOTHBAllUM K OOYYEHHIO, CIOCOOHOCTEM K CAaMOKOHTpOJIO U
CaMOBOCIIMTaHUIO HAa OCHOBE YCBOCHHSI OOIICYEIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JaIbHEHIIIEr0 00yUeHMUS.

OO0miee yucno 4acoB, OTBEAEHHBIX ISl U3YUYEHUs] XUMUU HAa YPOBHE OCHOBHOTO
oO1ero oopasoBaHusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIel0), B
9 knacce — 68 yacoB (2 4aca B HEJIEIO).



COIEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHayYa/ibHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponib XMMUUM B JKM3HU 4YEJIOBEKA. XMMHS B CHCTEME HayK. Tena u
BellecTBa. OU3NUECKUE CBOKMCTBA BEIIECTB. ATperaTHoe COCTosiHuE BeulecTB. [loHsTHE 0
METOJIaX MOo3HaHus B XUMUU. YucThie BemecTBa U cMecu. CrocoObl pa3ieNieHus] CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE AIEMEHTbl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocTeie U COXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas Qopmyna. BaneHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BewlecTB. OTHocuTenbHas aToMHas wmacca. OTHOCHUTeNbHas
MOJIEKYJIIpHas Macca. MaccoBast 10J11 XUMUYECKOTO JIEMEHTA B COEIUHEHUU.

KonnuectBo BemecrBa. Monb. MossipHast Macca. B3auMocBsI3b KOJIMUeCTBa, MacChl U
quclia CTPYKTYpPHBIX €IUHMI] BewiecTBa. Pacuérel mo ¢QopmynaM XUMHUYECKHX
COCIMHEHU.

OU3NYECKUE U XUMHUYECKHUE SIBICHUS. XUMUAUYECKAsI PEaKus U €€ MpU3HAKU. 3aKOH
COXpaHEHUs1 Macchl BEUIECTB. XHMHYECKHE ypaBHeHUsA. Knaccuukaums XUMHYECKHX
peakuuil (COeIMHEHNUs, Pa3JIoKEHUs, 3aMELICHHs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XHUMHYECKOW TIOCYIOH, MpaBWiIaMu padoThl B Ja0OpaTOpUH U
npuéMaMu oOpalleHuss ¢ JIaDOpaTOPHBIM O00OPYIOBaHHWEM, H3YyYEHHE M OIKCAaHUE
(bU3UYECKNX CBOWCTB OOpa3llOB HEOPTraHWYECKUX BEIIECTB, HaOMIOfeHHE (HU3NYECKUX
(rutaBlIeHHE BOCKaA, TAastHUE JIbJ1a, PACTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHACHCAIUs
BOABI) W XUMHUYECKHX (TOPEHME CBEYM, NPOKAIMBAHWE MEAHOW IPOBOJIOKH,
B3aMMOJICCTBHE MeJa C KHUCIOTOW) SABJICHHM, HAOIIOJEHWE U OIMCAHUE TPU3HAKOB
MPOTEKaHUs XUMUYECKHUX peakuuid (pas3fioKeHHe caxapa, B3auMOJCUCTBHE CEpPHOU
KHCIIOTBl C XJOpuAOM Oapusi, pasznoxeHue ruapokcuna menu (II) mpu wHarpeBanuw,
B3anMoOJIelicTBHE *kKene3a ¢ pacTBopoM conu menu (ll), u3yuenune crnocobGoB pasnencHus
CMeceil: ¢ TMOMOUIbI0 MarHuTa, (QWIbTPOBAHMWE, BbIIAPUBAHHUE, JUCTHILIALMS,
xpoMarorpadusi, MPOBEACHUE OYMCTKH MOBAPEHHOW COJM, HAOJIOJEHHE M OIKCaHUE
pEe3yibTaTOB TMPOBEJECHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MaccChl,
CO3/IaHHE MOJIeJIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BeLIECTB

Bo3nyx — cmeck razos. CocraB Bo3nyxa. Kuciaopoa — 3;1eMEHT U IPOCTOE BELIECTBO.
Haxoxnenue kucinopojga B mpupoje, (pU3NYECKHe M XMUMHYECKHE CBOMCTBa (peakuuu
ropenusi). Okcunbl. IIpumenenue kwucinopoga. CrnocoObl MOMy4YeHHUS KHCIOpOJa B
nabopaTopud u TpoMbinIieHHOCTH. KpyroBopoT kucimopomga B mpupoae. O30H —
AJJIOTPOTIHAS MOAUDUKAIIIS KUCIOPOA.

TernoBoit >PpeKkT XUMUUECKON peakluuu, TePMOXUMHUYECKUE YPaBHEHHUS, DK30- U
SHAOTEPMUYECKHUE peaKkuu. TOMIMBO: Yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa, YCUJICHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHHe 030HOBOTO CJIOS.



Bonopon — snemeHT M mpocrtoe BemiecTBO. HaxoxaeHune Bogopoja B INPUPOJE,
du3nyueckue M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CrOCcOObl mosydeHus. Kuciorel u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne cBorcTBa BOAbL. Boxa kak pactBoputens. PactBopsl. Haceimennsie n
HEHACBHILIECHHBIE PACTBOPBL. PacTBOpUMOCTH BelIECTB B BoAE. MaccoBast J0Jig BEIIECTBA B
pactBope. XuMHueckue cBoiMcTBa Bonbl. OcHoBaHus. Poib pacTBOpPOB B MpUpOAE U B
KU3HH YesioBeKka. KpyroBopoT BOJbl B pupojie. 3arpsa3HeHue Npupoanbix Boa. OxpaHa u
OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranndeckux coeauHenunii. Okcuapl. Kimaccudukanus okcuaoB:
cosieoOpasyromue (OCHOBHBIE, KHCJIOTHBIC, aM@OTEpHbIe) U HecojeoOpas3yrolIue.
Homenknatypa okxcunoB. dusnueckne M XHMHYECKHE CBOMCTBA OKCHUIOB. IlomyueHue
OKCH/JIOB.

OcHoBanus. Knaccudukaiuss OCHOBaHUM: IMIETOYM M HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBaHuii. @Pu3nyecKkue U XHUMUYECKHME CBOWCTBA OCHOBAHUM.
[TomyyeHne oCHOBaHUM.

Kucnorel. Knaccudukamus kucnor. Homenknarypa kucinor. Pusznueckue u
XMMHUYECKUE CBOWMCTBA KUCIOT. Psan aktuBHOCcTH MeTaimioB H. H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Howmenknatypa coiseil. Pu3MYeCKME W XUMHYECKHE CBOMCTBA COJEH.
[Tomyuyenue coiei.

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPTraHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIIPENIECIICHNE COJEP)KaHMUs KHCIOpoJa B BO3JyXe, IIOJIYy4YEHUE,
coOupaHue, paclo3HaBaHWE M  H3YYEHHME CBOICTB  KHCIOpOAa, HAOJIOJEHUE
B3aUMOJICHCTBUSI BEIIECTB C KUCIOPOJOM W YCIIOBHSI BOBHUKHOBEHUS W MPEKPAILCHHS
ropenust (mokapa), O3HaKOMJIEHHE C OOpa3laMHu OKCHUJOB U OIHUCAHUE WX CBOWCTB,
MOJIy4eHUe, COOMpaHHe, pacrno3HABAaHHE W U3YYEHHE CBOMCTB BOAOpoJa (TOpEHHE),
B3auMojielicTBue Bojopojga ¢ okcuaom wMeau (Il)  (BO3MOXKHO HCIIOJB30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIeHHE 00Pa3IOB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEIOBAHNE
0COOEHHOCTEW pPACTBOPEHHs BEUIECTB C Pa3JIMYHOM PACTBOPUMOCTHIO, NMPUTOTOBICHUE
PAaCTBOPOB C ONPEAECIEHHON MAaCCOBOM JI0JIEN PACTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE
BOABL C MeTaJulaMu  (HaTpueM M KaiblieM) (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPUATIOB), HKCCIIEIOBaHHE OOpa3lloB HEOPTAaHMUYECKHX BEIIECTB Pa3IMYHBIX
KJIaCCOB, HAOJIIOJICHUE W3MEHEHUS OKPACKW WHAMKATOPOB B PACTBOpPAaX KHUCIOT U
miesioveit, n3yuenue BzaumojencTus okcuna menu (l1) ¢ pactBopoM cepHOM KHUCIIOTHI,
KHUCJIOT ¢ METaJUIaMH, PEaKIMi HeWTpanu3aluu, oJydeHHe HepaCTBOPUMBIX OCHOBAaHHUI,
BBITECHEHHE OJHOT0 METAaJlIa IPYTUM U3 PacTBOPa COJIM, PEIICHUE SKCHEPUMEHTAIbHbBIX
3a7a4 1o TeMe « BaxkHenme KiIacchl HEOPraHUYECKUX COCAUHEHUIN.

Iepnoauyeckui 3axkoH U Ilepuoguyeckas cucremMa XUMHYECKHUX 3JIeMeHTOB /I,
N. MenaeaeeBa. Crpoennme aroMoB. XuMHYeCKasi CBsA3b. OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PEaAKIIUH



[lepBble MOMBITKK KiIacCU(UKAIMUM XMMUYECKHX 3JIeMeHTOB. lloHsiTHE O rpymnmax
CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U IEJI0YHO3EMENIbHbIE METAJUJIbl, TaJOT€Hbl, NHEPTHBIC
rassl). JI€MEHTbI, KOTOpbIe 00pa3yioT aM(pOTEpHBbIE OKCUABI U TUIAPOKCUIBI.

Ilepnognueckuit 3akoH. Ilepmoanueckas cucrema XuUMUYeCKHX d3ieMeHToB J[. H.
MenpneneeBa. Kopotrkonepuoanas u JyiMHHOINIEpUoaHas popmbl [leproanyueckoil cucTemsl
xumuueckux anemeHToB [. M. Menneneesa. Ilepuoabt u rpynmbl. Ou3nyeckuii CMBICIT
NOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAa U TPYNIIbI JJIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX sjaep. M3orombl. Onextpossl. CTpoeHue
ANEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XUMHUYECKUX 3JeMeHTOB llepuoamueckoil
cuctembl [[. WM. MeHngeneeBa. XapakTepUCTHKAa XUMHUYECKOTO »JJEMEHTA MO €ro
noJjioxkeHuro B [leprnonnueckou cucreme /1. 1. Menneneesa.

3aKOHOMEpPHOCTM  HM3MEHEHHUS  paadyca aTOMOB  XUMHUYECKHUX  DJIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM U MEPUOIAM.

3nauenne Ilepuomnueckoro 3axkoHa u llepmognyueckord CHCTEMBI XUMHYECKUX
AJIEMEHTOB JIJIsl pa3BUTHUA HayKu U nipakTuku. 1. 1. MenaeneeB — yu€Hblil U rpaxkJIaHUH.

Xumuyeckass  cBsi3b.  KoBaneHTHass  (moisipHass W HENOJIAPHAsl))  CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMHUECKUX MIEMEHTOB. IOHHAs CBA3b.

Crenenb oxucineHud. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporecchbr
OKHCIICHHS U1 BOCCTAHOBJICHUS. OKHCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3ydeHne o0pa3oB BEIECTB METAJIJIOB U HEMETAIJIOB, B3aUMOJICHCTBUE THAPOKCUIA
LIAHKAa C PacTBOpPaMM KHCJIOT M WIENOYEH, MPOBEAECHHUE OIBITOB, WIUIIOCTPUPYIOIINX
MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PeakUuid (TOpEHHE, pPEaKIUU Pa3IoKEeHHUS,
COCJIMHECHUS).

Mesxcnpeomemmnuwie ceasu

Peannzanust MeXNpeaMETHBIX CBsS3€d MpU H3YYEHUUM XUMHA B 8 KJacce
OCYUIECTBJISIETCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATUMN, TaK U
MTOHATHM, SIBJISIOIIMXCSI CUCTEMHBIMM JJISI OTAEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO0mre ecTecTBEeHHO-HAYUYHbIE MOHATUS: HAy4YHbIA (haKT, THIOTE3a, TEOpHUs, 3aKOH,
aHalM3, CHUHTE3, KIaccuPuKauus, TMEepUOJAUYHOCTh, HAOIIOJACHUE, OSKCIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHNUE.

@®usuka: marTepusi, aToOM, JJIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIHJ, HU30TOIbI,
PaZnoOaKTUBHOCTb, MOJIEKYJIA, AIEKTPUUYECKUH 3aps], BEUIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSTHME BEIIECTBa, Ta3, (U3NYECKHUE BEIUYUHBI, EIUHUIBI H3MEPEHUs, KOCMOC,
IUIAHETHI, 3BE3/161, COoMHILE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, tumpocdepa, MUHEpaIbl, TOPHBIE TMOPOJbI, TOJE3HBIE
HCKOIIa€MBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ybTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUTAIOTCSI B XOJ€ OOydYeHUS XUMUU B €IMHCTBE YYeOHOH W BOCIUTATEIHLHOM
NESTETLHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCHHUCKHMH COIMOKYJIBTYPHBIMH U
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, MPUHSATHIMU B OOIIIECTBE MpaBUJIaMUd U HOPMaMH
TIOBEJICHUSI U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS M COILMATH3AIIH
00yJarommxcs.

JIM4HOCTHBIE Pe3yJbTAaThl OTPAXKAIOT TOTOBHOCTH O0OYYAIOIINXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TTO3UTHUBHBIX IIEHHOCTHBIX OPUCHTAIMHA M PACIIUPEHUE OMBITA ACATEIHHOCTH HA
€€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY U
HAy9IHOMY HACJICJIUIO0, TTOHUMAHUS 3HAYCHUS XMMUYCCKON HAYKH B KU3HU COBPEMEHHOTO
oOlIecTBa, CHOCOOHOCTH  BIAAETh JIOCTOBEPHOW HWH(pOpMalMeil o0 MNepeaoBbIX
JTOCTIKCHUSIX M OTKPBITHSX MHPOBOW M OTEUCCTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U 00IIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUS:

MIPEICTABJICHHS O COIMAIBHBIX HOPMaX W MPaBUIaX MEXITMYHOCTHBIX OTHOIICHUHN B
KOJUICKTUBE, KOMMYHHKATHUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeI0BATEILCKOM, TBOPUECKOM M JIPYTrUX BUIAX JAESITEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATEILHOCTH MPH BBHIOJTHEHUH Y4€OHBIX, TO3HABATEIHHBIX
3a/1a4, BBIMOJHEHUU XHMHYECKUX OKCIEPHUMEHTOB, CO3JIaHUM YyYEOHBIX IPOCKTOB,
CTpEeMJIEHHS K B3aMMOIOHUMAaHUIO M B3aUMOIIOMOIIM B TMpOIECCce H3TOM y4eOHOM
TS TeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEACHNUE U TOCTYIKH CBOWX TOBAPHILEH C
MO3UIIMA HPABCTBEHHBIX H TIPABOBBIX HOPM C YUYETOM OCO3HAHHS TOCIEACTBUMN
MOCTYTIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHUPOBO33pEHYECKHE TIPEJCTABICHUS O BEIIECTBE M XWMHUYECKOW pEeaKIvy,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTABIISIONINE OCHOBY JIJIS
MOHUMAHUS CYIIHOCTH HAyYHOW KapTUHBI MHUpA, TPEACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MIPUPOBI, B3AUMOCBSI3AX YEJIOBEKA C MPHUPOJAHON CPEIOH, O
POJIM XMMUH B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HABATEJILHBIC MOTHBBI, HAIIPaBJICHHBIC HA IMOJTYYCHUE HOBBIX 3HAHHMH 10 XUMUH,
HE0OXoaMMbIC JIsi O0BsICHEHUST HAOJI0IaeMbIX MPOIIECCOB W SIBJICHUM, IMO3HABATEIHHOM,
MH()OPMAITMOHHOW M YUTATENBCKON KYJIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIBHOU
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOMN JUTEPAaTypOi, JOCTYITHBIMU TEXHUYECKUMU
CpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA;



UHTEpeC K 00YUYEeHHIO U MO3HAHMIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH
K caM000pa30BaHUIO, MPOCKTHON U HCCIEI0BATEIbCKON AEATEILHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYYCHUS B JAIbHEHUIIIEM;

4) dpopmMupoBaHHSs KYJbTYPbI 310POBbSI:

OCO3HAHWE LEHHOCTU XW3HU, OTBETCTBEHHOTO OTHOUIEHHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKH Ha 3JIOPOBBIN 00pa3 >KM3HHU, OCO3HAHUE TOCJICACTBUNA M HEMPUITHE BPEIHBIX
npuBbIYEK  (YIMOTPEOJCHUS  QJKOTOJs, HAPKOTHKOB, KypeHHUs), HEOOXOJIUMOCTH
coOJTI0/IeHs TTpaBUil 0€30MaCHOCTH MPU OOPAICHUH C XUMUYECKUMHE BEIIECTBAMU B OBITY
Y PEAIbHOM KU3HU;

5) TpyA0BOro BOCIIHTAHHS:

UHTEpEC K MPaKTHUYECKOMY H3y4YeHHI0 Mpodeccuil W Tpyaa pas3IudyHOIO pPoja,
YBOKEHUE K TPyAy W pe3yJibTaTaM TPYJIOBOW NESITEIBHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHUSI TPEIMETHBIX 3HAHUN MO XMMHUHU, OCO3HAHHBIA BBHIOOP WHAMBUIYATBHOMN
TPAGKTOPUU TPOAOKEHUS O00pa3oBaHWs C Y4YE€TOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB MW IMOTPEOHOCTEH, YCIEITHOM
po¢eCCUOHANILHON JICSATEILHOCTH M Pa3BUTUSA HEOOXOIUMBIX YMEHHUM, TOTOBHOCTH
aJanTUPOBATHCS B MPOGECCUOHAIBHOU Cpeie;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

AKOJIOTMYECKHU 1I€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHHWS, MOHMMAHHUE IIEHHOCTH 3JI0POBOTO U OE30I1acCHOIO
obpa3a JKU3HHM, OTBETCTBCHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UUECKOMY H
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOJCHUS TpaBWil 0€30MacHOro
MOBEJICHUS TIPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIUsX, YTPOKAIOIIUX 370POBbIO U
JKU3HU JIIOIEH;

CITOCOOHOCTH TIPUMEHSTH 3HAHUSI, TTOTydaeMble TIPH M3YUYCHHH XUMUH, IS PEIICHUS
3a71a4, CBS3aHHBIX C OKPYXAOLIEW NPUPOJHOM CPEenoM, Ui IMOBBIIIEHUS YPOBHS
AKOJIOTMYECKON KYJBTYPhl, OCO3HAHUS TJIO0AIHLHOTO XapaKTepa dKOJIOTHYECKUX MpoOIemM
U MyTeN WX PEIICHUs MOCPEACTBOM METOJIOB XUMUHU, SKOJIOTHYECKOTO MBIIIJICHUSI, YMEHUS
PYKOBOJICTBOBAThCA UM B ITIO3HABATEIILHOW, KOMMYHUKATUBHOW M COLIMAJIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMeTHBIX pPe3yJIbTaTOB BBIICISIOT 3HAUYUMBIE JIJ11 (hOPMUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIIUI, TUIOTEe3a, (aKT,
CHUCTEMa, TMPOIECC, IKCIEPUMEHT U JPYroe.), KOTOpble HUCIOIb3YIOTCS B €CTECTBEHHO-
HAayYHBIX Y4YEOHBIX MpEAMETaX M TO3BOJISIIOT HAa OCHOBE 3HAHWM W3 JTUX TPEIMETOB
dbopMHpOBaTH MPEACTABICHUE O IEIIOCTHOW HAYYHOW KapTHHE MUPA, U YHUBEPCAIbHBIC
ydueOHbIe JIeUCTBUS (IMO3HABATEJIbHBIC, KOMMYHUKATHUBHbBIC, PETYJSTUBHBIE), KOTOPHIC
obecrnieunBalOT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U
OCYIIIECTBJICHUIO YUeOHOM NESITeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA

ba3oBble JJornyeckue 1eMCTBUA:

YMEHMSI HUCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBIC XUMHUYECKUX TOHATHUH (BBIACIAT, HMX XapaKTepHbIC IPU3HAKU,
YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTUMH TMOHATHSIMHU), HCIOJIB30BAaTh MOHATHUS ISt



O0OBSICHEHUS OTACIbHBIX (DAKTOB W SIBJICHHWH, BBIOMpPATh OCHOBAHUS M KPUTEPUU JIS
KJIaccupUKAIMd XMMHYECKHUX BEIIECTB W XHUMHUUYECKHUX pEaKIMii, YCTaHaBIUBAaTh
MPUYMHHO-CJICJICTBEHHBIE CBS3U MEXKIYy OOBEKTAMU W3Y4YEHUS, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAYKTUBHbBIC, JEIyKTUBHBIC, IO aHaJIOTWMH), JeJaTh BBIBOJABI U
3aKJIFOYCHUS;

yMEHHUE TPUMEHATH B  TIpoIlecCe TO3HAHMSA TMOHATUSA  (IPEAMETHBIE W
METanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJCIH, HCIOJb3yEeMble B XHMHUH,
peoOpa3oBbIBATh IIUPOKO MPUMEHSIEMbIE B XUMHUU MOJEIbHBIE NPEACTABICHUS —
XUMUYECKUN 3HAK (CUMMBOJ 3JIEMEHTA), XUMHUeckas (opMysa U ypaBHCHHE XUMHUYECKON
peakIuyu — IpU pelieHUH y4eOHO-TO03HABAaTENbHBIX 3a7ad, ¢ YUYETOM 3THX MOJEIbHBIX
NpEeACTaBICHUM BBIABISITh M XapaKTepU30BaTh CYIICCTBEHHBIC IPU3HAKH H3y4yaeMbIX
OOBEKTOB — XHMHUYECKHX BEIIECTB W XUMHUYECKUX peaKIui, BBIABIATH OOIIUE
3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHbIE CBA3M M MPOTUBOPEUYUS B H3y4aeMbIX
MpoIeccax U SIBICHUSIX.

ba3oBble nccieaoBarebCKHeE AeiiCTBUS .

YMEHHME UCIOJIb30BaTh MOCTABJICHHBIE BONPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS,
a TaKXke B Ka4eCTBE OCHOBBI Ji1 ()OPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIHBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

MpUOOpETEHUE OMNbITa MO I[UJIAHUPOBAHMIO, OpraHU3alldd MW  MPOBEICHUIO
YYEHUYECKHX SKCIEPUMEHTOB, YMEHHE HAOIOJATh 3a XOJ0M IpOoIecca, CaMOCTOSTEIIBHO
IIPOTHO3UPOBATh €0 pe3yybTaT, PopMyIupoBaTh 000OIIEHUS W BBIBOJIBI IO PE3yJIbTaTaM
MPOBEIEHHOTO OIbITA, UCCIEOBAHUS, COCTABIISITH OTUET O MPOJICIIAaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMAITUIO PA3IMUHBIX
BUJIOB W (OpPM TPEACTABICHUSA, IOJIy4aeMyl W3 pa3HbIX HCTOYHUKOB (HAY4YHO-
MONYJIApHAs JHTEpaTypa XUMHUUYECKOTO COJCpP)KaHMS, CIPaBOYHBIC TOCOOHS, PECypChI
NuTtepHeTa), KpUTUYECKU OLIEHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMAIIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIE METOJbl W 3alpoChl TpPU TOUCKE U OTOOpE
uH(pOpPMAIIMK M COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAUMBIX JIJIsSi BBIMOJHEHUS YUYSOHBIX H
MO3HABATEIBHBIX 3a/Ja4 OMNPEACIEHHOrO THITA, IPHOOPETCHHE OmIbiTa B 00JIACTH
UCIIO0JIb30BaHusl UH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUM, OBJIAJICHUE KYJIbTYpOU
AKTUBHOT'O MCIOJIb30BAHUS PA3TUYHBIX MOUCKOBBIX CHUCTEM, CaMOCTOSTEIHLHO BBIOMPATH
onTUMaJibHYI0 GopMy TpeAcTaBieHus WHOpMalMK W WUIIOCTPUPOBATH pEIIacMbIe
3a/layd  HECJIOKHBIMH CXEMaMH, JuarpaMmamu, ApyruMu ¢opMamu rpaduKkd W HX
KOMOMHAIIUSIMU;

yYMEHHUE UCIIOIb30BaTh U aHAJIU3UPOBATh B MPOIECCe YUEOHON U UCCIeA0BATEIHLCKOM
NEeATeIbHOCT WHGOPMALUI0 O BIUSHUU TPOMBIIUICHHOCTH, CEJIBCKOIO XO35HUCTBAa U
TPAHCIIOPTa HA COCTOSIHUE OKPY>KalOIle MPUPOAHON CPEIbI.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE Yy4eOHbIe N1eHCTBUS:

YMEHHS 3a/aBaTh BOMOPOCHI (B XOA€ Auaiora W (WJIH) JUCKYCCUHU) IO CYIIECTBY
obcyxnaeMoii TeMbl, (HOPMYIHPOBATh CBOW MPEIOKEHUS] OTHOCHUTEJIBHO BBIMOJHEHHUS
MpeAJIOKEHHON 3a/1a4H;



YMEHUS NMPEACTABIIATh NOJYYCHHBIC PE3yJbTaThl ITO3HABATEIBHON JEATEIBHOCTH B
YCTHBIX M IHMCbMEHHBIX TEKCTax; JAEJIaTh IIPE3CHTALUI0 pe3yJbTaTOB BbIIOJIHECHHUS
XUMHUYECKOTO 3KCIepuMeHTa (J1abopaTOpHOTO OMbITa, JIabopaTOPHOW paboThl IO
MCCJIETOBAaHUIO CBOWCTB BEIIECTB, yU€OHOTO MPOEKTA);

YyMEHUS  y4eOHOTO  COTPYJHHYECTBA CO  CBEPCTHHUKAMU B  COBMECTHOU
[IO3HABATEIIbHOM M HCCIENOBATEIbCKOM JEATEIBHOCTH IPU PEIICHUM BO3HUKAFOIINX
npo0JieM Ha OCHOBE y4yéTa OOIIMX MHTEPECOB M COIJIACOBaHMS MO3ULUN (0OCYKIeHMUS,
OOMEH MHEHHSIMHM, «MO3rOBbIE€ IITYPMbD», KOOpPJIMHALKA COBMECTHBIX JEHCTBHUU,
ONpeaeeHUEe KPUTEPUEB 110 OLICHKE KAUeCTBA BBIIIOJIHEHHOW PaObOThI U IpyTHUE).

PeryisiTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:

YMEHHE  CaMOCTOATEIBHO  ONpEACNATh LEIU  JACATENBHOCTH, IUIaHUPOBATH,
OCYIIECTBIISAT, KOHTPOJIMPOBaTb M MpPU HEOOXOJUMOCTU KOPPEKTHPOBATh CBOIO
NeSATENbHOCTh, BBIOMpPATh HamOosiee A(P(EKTUBHBIE CHOCOOBI PEIICHHUS YYEOHBIX U
MO3HABATENIbHBIX  33/Ja4, CaMOCTOATENbHO  COCTABJSATH WM  KOPPEKTUPOBATH
[PEIIOKEHHBI QJITOPUTM JCHUCTBUM NPU BBIIOJHEHUH 33JaHUN C Y4ETOM IOJIyYECHHS
HOBBIX 3HAaHUN 00 u3ydyaeMbIX OO0OBEKTaX — BEIIECTBAX U peakUusiX, OLEHUBATh
COOTBETCTBUE IMOJIyYEHHOTO pe3yJibTaTa 3asBJICHHON LEIM, YMEHHE HCIO0JIb30BaTh W
aHAJIN3UPOBATh KOHTEKCTHI, MPEJIAraéMble B YCIOBUU 3a]IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yslbTaTOB IO OCBOEHHUIO 00S3aTEIbHOIO COJEpKaHus,
YCTaHOBJICHHOTO JAaHHOM (¢enepanbHON pabouell MporpaMMoid, BBIAEISAIOT: OCBOCHHBIE
oOy4JaronMMUCsl Hay4YHbI€ 3HAHUSA, YMEHHUSA M CHOCOOBI JAEUCTBUH, crneuuduyueckue aiis
MpEAMETHON 00JacTH «XUMUS», BUIbI JEATEIbHOCTH MO MOJIYYEHUI0 HOBOTO 3HAHMSI, €r0
UHTEpIIpeTalny, npeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IMYHbIX YYEOHBIX U HOBBIX
CUTYaLUSX.

K xoHiy oOyuenuss B 8 kJjacce mpenMeTHble pe3yjbTaTbl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

e pAaCKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKHUX MOHATHIA: aTOM, MOJEKYJa,
XUMUYECKUN  3JEMEHT, NPOCTOE BELIECTBO, CIIOXKHOE BELIECTBO, CMECh
(omHOpOAHAs M HEOJHOPOJHAsA), BAJICHTHOCTb, OTHOCUTEJIbHAS aTOMHas M
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAsi Macca, MaccoBas
JI0JI1 XMMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00bEM, OKCUJ, KUCIIOTA,
OCHOBaHHE, COJIb, JIEKTPOOTPULIATEIBLHOCTb, CTEIIEHb OKHUCIICHHS, XUMHUYECKas
peaxuusi, KiaccupuKalys peakluii: peakiiui COeTUHEHUS, PEAKIINH PA3I0KEHUS,
peakiuy 3aMelIeHus], peakuuu OOMeHa, 3K30- M SHIOTEPMHUECKHE PEaAKIIHUH,
Ter1oBoM 3(h(eKT peakiuu, sSApPO aToMma, JICKTPOHHBIM CIIONW aToma, aTOMHas
opbuTanb, paauyc aroMa, XHUMHYECKass CBS3b, INOJIApHAs M HENOJSpHAs
KOBAJICHTHAs CBSA3b, NOHHAS CBS3b, NOH, KATHOH, AHUOH, pacTBOP, MaccoBas A0S
BelllecTBa (ITPOLIEHTHAsI KOHIIEHTpAIKs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHITHI M MPUMEHSTH
9TH TOHSTHS NPU ONMCAaHUU BEUIECTB U UX IIPEBPALCHMUI;

e HCIOJIb30BAaTh XMMHUYECKYI0 CHMBOJMKY JUIsl COCTaBJi€HHs (POpPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;



OIIPEAEIATh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECAUHEHUSX, CTEIICHb
OKHCJIEHUSI 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IIPUHAJIEKHOCTh BELIECTB K
OnpenenéHHOMY KJIacCy COEIMHEHUH Mo QopmyiaMm, BHJ XUMHUYECKOH CBSI3U
(KoBaJIEeHTHAs! U MIOHHASI) B HEOPTAaHUYECKUX COCANHEHUSX;

packpeiBath  cmbicn  Ilepuogmueckoro  3axkona JI. WM. Menneneesa:
JEMOHCTPUPOBATh  IOHMMAaHUE  IEPUOAMYECKOM  3aBUCHMOCTHM  CBOMCTB
XUMHUYECKUX IEMEHTOB OT UX M0JIOKeHUs B [lepmoanueckoil cucreme, 3aKOHOB
COXpPAaHEHHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYJISPHOTO
YYEHMs], 3aKOHa ABOraipo;

ONKCHIBAaTh U XapakTepu3oBaTh TabauuHyro (opmy Ilepuonnyeckoil cucTeMsI
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATUS «TJ1aBHas noArpynna (A-rpymnma)» u
«moboyHas noarpynna (b-rpymnmna)», Manbsle U OOJIBIINME TEPUOMABI, COOTHOCUTH
o003HaueHus1, KoOTopele wuMeroTca B Tabnuie «llepuoguueckas cucrema
xuMuudeckux emeHToB [[. M. MenneneeBa» C 4HMCIOBBIMM XApaKTEPUCTUKAMU
CTPOEHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio
AJIEKTPOHOB U PACIPEAEIECHUE UX MO IEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh  XMMHUYECKHUE DJIEMEHTBl, HEOpPraHUYECKHUE BEUIECTBA,
XUMHUYECKUE peaKIHK (M0 YHUCIy U COCTaBY YYaCTBYIOIIMX B PEAKLMHM BEUIECTB,
0 TeII0BOMY 3 dexry);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMUMHYECKHE CBOWCTBAa  BEILLECTB
pa3IMYHBIX KJIACCOB, IIOATBEP)KAAs OINMCAaHUE IIPUMEpPaMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HX KayeCTBEHHOTO
COCTaBa, BO3MOYKHOCTH INPOTEKAaHUs XUMHUYECKUX NPEBPALICHUN B Pa3IMYHbBIX
YCIIOBUSX;

BBIYUCIIATh OTHOCUTENIBHYI0 MOJIEKYJSIDHYI0O M MOJIIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOT0 3jeMeHTa Mo (opMyse COEIUHEHHsS, MAaCCOBYIO
JIOJIF0 BEIIECTBA B PAaCTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHHUIO XMMHUYECKOMN
peakuuy;

IPUMECHSTh OCHOBHBIC OIEpAllUM MBICIUTEILHON ACATEIbHOCTH — aHajdu3 H
CHUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATHU3AIIMIO, KIACCU(PUKAIINIO, BBISIBICHUE
NPUYUHHO-CJICICTBCHHBIX CBSI3€H — ISl W3YyYCHHs] CBOWCTB BEIICCTB U

XUMUYCCKUX PEAKIUH, €CTECTBEHHO-HAYYHBIC METO/IbI MIO3HAHUS — HAOJI0ICHUE,
WU3MEpPEHHE, MOICIIMPOBAHUE, DKCIIEPUMEHT (PEabHbIN U MBICTICHHBIN);
CJIeOBaTh TMpaBUJiaM TIOJIb30BAHUS XUMHUYECKON TMOCyAol U JabopaTOpHBIM
o0opyI0BaHUEM, a TaK)KE MPaBHJIaM OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSAMH TI0 BBITTOJIHCHHIO JIA0OPATOPHBIX XHMHYECKHX OIBITOB IIO
MOJIYYCHUIO M COOMpaHWI0 Ta3000pa3HbIX BEHIECTB (BOJOPOJA W KUCIOPOAA),
MIPUTOTOBIICHUIO PACTBOPOB C OMNPEAECIEHHOW MAaCCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBaTh U TMPOBOJUTH XUMHUYECKHE OKCIEPUMEHTHI 10
pacno3HaBaHUIO PACTBOPOB IIEJIOYEeH M KHUCIOT C IOMOIIbIO HMHAUKATOPOB
(makmyc, dheHondranerH, METUIIOPAHXK U IPYTHE).

bIif).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumeHnoBaHue pa3aesioB u JuiekTpoHHbIE (HU(POBDbIE)
KonTposabHubie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMHS — BaXkHas 00J1aCTh

11 €CTEeCTBO3HAHUS U 4 2 bubnuorexa [{OK

' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 14 1 bubnunoreka LIOK

' peaxIuu https://m.eds00.ru/7f41837¢

Hroro no paszneny 18

Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopog. [lonsitue 5 1 bubmmnoreka HOK

' 00 oKcHIax https://m.eds00.ru/7f41837c
59 Bonopon. Ilonarue o kucimorax 3 1 bubmmnoreka HOK

' U COJIsX https://m.eds00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 6 1 1 but6mmorekxa [IOK

' OCHOBaHMSX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIacChl 16 1 1 bu6muoreka [JOK

' HEOPraHWYECKUX COCIMHEHUN https://m.edso0.ru/7f41837c

Hroro no paszneny 35

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoaunyeckas cucrema xumudecknx 3j1eMeHToB /[I. U. MenaeneeBa. CTpoeHue aTOMOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN
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[Tepuonuueckuii 3aKOH U

31 [Tepuonuueckas cucrema 5 bubnmnoreka HOK
XHUMHYECKUX djeMeHToB /I, U. https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XuMu4ecKas CBSI3b. Bu6miorexa LIOK

32 OxucamTenbHo- 10 https://m.eds00.ru/7f41837c
BOCCTaHOBUTEIIHHBIC PEAKIIHH

Hroro mo paszey 15 Eggggg;;gﬁﬁm&?c
PesepBHOE Bpems 1 bubmorexa [JOK

https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara nuppoBbIe
Tema ypoka KonTpoabubie | IlpakTnueckue bp
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
I yeTBepTH
XuMusi — Ba’kHast 00J1aCTh €CTeCTBO3HAHUS M MPAKTHYECKOMH J1esiTeJIbHOCTH YeJioBeKa (4 4acoB)
[Ipenmer xumuu. Pone XuMuu B KU3HU
yesioBeka. Tena u Bemectsa. Metosl
no3Hanus B xumun. JI.O. Ne 1 bubmuorexa [JOK
1 " 1 04.09
W3yuenue u onucanue GuU3NIECKUX https://m.edsoo.ru/ff0d210c
CBOMCTB 00pa310B HEOPTaHUYECKUX
BELIECTB".
[Ipaktrueckas padota Ne 1. [IpaBuia
paboThl B 1a00paTOpUU U IPUEMBI bubnnorexka [JOK
2 1 1 07.09
oOpaitieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d227e
o0opynoBaHrEeM
Yuctsle BemecTBa u cMecu. CnocoOsl
3 paznenenus cMmeceid. JI.o. Ne 2 1 11.09 bubnmnoreka [JOK
"N3y4yeHue cnocoboB pa3jieseHus ' https://m.edsoo.ru/ff0d23dc
cMecel (C TOMOIIBI0 Maruura)"
[TpaxTrueckast paborta Ne 2.
4 Paznenenue cmeceli (Ha mpumepe 1 1 14.09 bubmiorexa LIOK
. pamMep ' https://m.edsoo.ru/ff0d26ca
OYMCTKHU TTOBAPCHHOU COJIH )

BemecTrBa u xummnueckue peakuuu (14 yacos)
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ATOMBI U MOJIEKYJIbl. XUMHUYECKHE
anemMeHThI. [IpocThie U CloKHbIE
Bentectna. JI.o. Ne 3 «Co3nanue
MOJIEIeH MOJIEKYJI

bu6mmoreka [IOK

5 18.09
(mwapocTepxHeBBIX)». JI.o. Ne 4 https://m.edsoo.ru/ff0d28c8
«Onucanne GU3NIECKUX CBOICTB
00pa3IoB HEOPTraHUYECKUX BEIIECTB —

METAJIJIOB U HEMETAJIIOBY.

6 3HaKu (CUMBOJIbI) XUMHUYECKHX 2109 bubnnorexa [HOK
9JIEMEHTOB ' https://m.edsoo.ru/ff0d2a6c
3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTRA. bu6mmorexa [IOK

7 25.09
Xumunueckasi hopmyiia https://m.edsoo.ru/ff0d2be8

3 BaneHTHOCTh aTOMOB XUMHYECKUX 28.09 bu6mmoreka [IOK
9JIEMEHTOB ' https://m.edsoo.ru/ff0d2a6c
OtHocUTeNbHAs aTOMHAas Macca. bu6mmoreka [IOK

9 02.10
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d2d50
MaccoBas 10719 XMMHYECKOTO bu6mmoreka [IOK

10 05.10
3JIeMEHTAa B COCIMHECHUU https://m.edsoo.ru/ff0d2eae

1 KonmuectBo BemecTBa. Moib. 09.10 bu6mmoreka [JOK
MounsipHast Macca ' https://m.edsoo.ru/ffod323c

12 BzaumocBs3b KoIn4ecTBa, MacChl U 12.09 bu6mmoreka [JOK
YHCIIa CTPYKTYPHBIX €IUHULL BELIECTBA ' https://m.edsoo.ru/ff0d350c
du3nyecKkue 1 XUMUUECKUE SBICHUS.

[Ipu3Haky U yCcIoOBUS TPOTEKAHUS
13 XUMu4Yecknx peakiuid. JI.o. Ne 5 16.10 bubmuorexa [JOK

«Habmonenne Gpuznueckux
(nnaBieHHe BOCKa, TastHUE JIba) U
XUMHUYECKHX (TOpEeHHE CBEYH,

https://m.edsoo.ru/ff0d5230
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MIPOKATMBAHNE METHOM MPOBOJIOKH )
sBieHnii».J1.0. Ne 6 «HaOmronenue u
OTMCaHUE MPU3HAKOB MPOTEKAHMS
XUMUYECKHUX PEAKIIUHA Pa3HBIX THIIOBY.

3aKoH COXpPAaHCHU MaCChl BEIICCTB.

bu6mmoreka [IOK

14 19.10
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d37fa
BrrunciieHus Koan4ecTBa, MacChl

15 BEIECTBA [0 YPaBHEHUIM XUMHYSCKUX 23.10 bubmorexa LIOK

B . yp ' https://m.edsoo.ru/ff0d3a16
peakiui

II yerBepTH
Knaccudukanus XUMIUYECKUX PEAKIIAN
16 (coe I/IHqﬁ):HI/ISIH a3JI0’KEHUS e 06.11 bubmmorexa LOK
A P ’ ' https://m.eds00.ru/ff0d3b88

3aMeInIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

17 sHIMKIoneaAuCT. O000IIeHNE U 09.11 bubnuotexa [JOK
cucTeMaTu3alus 3HaHuM 110 Teme ' https://m.edsoo.ru/ff0d5708
«BeiecTBa U XUMHYECKUE PEAKITHID)

18 Konrposnbnas padora Ne 1 o Teme 1 13.11 bubnnorexka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN ' https://m.edsoo.ru/ff0d3f34

Bo3nyx. Kucaopoa. Ilonsitue 00 okcugax (5 yacon)

AHanm3 KOHTPOJIBHOM paboThl. Bo3myx
— cMech ra3oB. CocTaB Bo3yxa. bubmuoreka [JOK

19 16.11
Kucnopox — anemMeHT u mpocToe https://m.edsoo.ru/ff0d40c4
BemecTBo. O30H
dusnyeckre 1 XUMHUYECKHE CBOIICTBA

20 kucioposa. [loastue 06 oxcumax. Jl.o. 20.11 bu6mmorexa [IOK

Ne 7 «O3nakomieHue ¢ oopazuamu
OKCHJIOB U OIIMCAHUE UX CBOMCTBY.

https://m.edsoo.ru/ff0d4290
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CrniocoObI MoTy4eHus KUCIopo/ia B

bubmuorexa [JOK
21 71a00paTOPUU U TPOMBIIIICHHOCTH. 23.11 https://m.edsoo.ru/ffod44ge
[Tpumenenue kuciaopoa
TennoBoii 3pdexT XMMUIECKOi
peaKIuu, MOHITHE O bubnnoreka [HOK
22 27.11
TEPMOXMUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4614
SHIOTEPMUUYECKUX PEAKITUIX
[IpakTrueckas padora Ne 3.
23 [Tomyuenne u cobupanue KucIopoa 30.11 bubmmorexa [JOK
- Up poAa, ' https://m.edsoo.ru/ff0d497a
M3y4YEHUE €r0 CBOMCTB
Boaopon. [lousitue o KucJaoTax u cojsx (8 yacon)
Bonopoa — anemeHT u npocroe bubnuorexa [IOK
24 04.12
BemecTBo. HaxoxaeHue B mpupone https://m.edso0.ru/ff0d4790
®duU3NYeCcKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
25 07.12
BOJIOpOJIA https://m.edsoo.ru/ff0d4c4a
[TonsiTue o kucnorax u consx. JI.o. Ne 8 BuG 10K
nonmoTexa
2 B i 11.12
y COSAMOACHCTBHE [HCTOT € https://m.edsoo.ru/ff0d4ae2
MeTalIaMu».
Cnioco0sI 1oTy4eHust BOAOPO/Ia B bubnuotexa [JOK
27 14.12
naboparopuu. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4.
28 [Tonyuenue u cobupanue Bogopoaa 18.12 bubmmorexa [OK
i Up AOPOA, ' https://m.edsoo.ru/ff0d4ddo
M3Y4YEHUE €ro CBOMCTB
29 ModnsipHblii 00BEM ra30B. 3aKOH 2112 bubnnorexka [JOK
ABorazipo ' https://m.edsoo.ru/ff0d50d2
Brruncienus 00bEéMa, KOJIMYeCTBA Bu6 OK
30 BEIL[ECTBA ra3a Mo U3BECTHOMY €ro 25.12 nosmoreka I

KOJIMYECTBY BEIIECTBA, 00BEMY

https://m.edsoo.ru/ff0d4dd0
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III yeTBepTH

Brrunciaenus 00EMOB ra3oB IO

31 ABHECHMIO PEAKIIMH HAa OCHOBE 3aKOHA 11.01 bubmmorexa [JOK
yP B peaKtt . ' https://m.edsoo.ru/ff0d4f42
00BEMHBIX OTHOILICHUH ra30B
Bonaa. PacTBopsl. Ilonsitue 00 ocHoBaHusXx (6 4acoB)
Du3nyecKne 1 XMUMAYECKUE CBOMCTBA
BoJibl. JI.o. Ne 9 «MccnenoBanue bubmuorexa [JOK
32 . 15.01
0COOEHHOCTEH PAaCTBOPEHMUSI BEIIECTB C https://m.edsoo.ru/ff0d542e
Pa3TUYHON PaCTBOPUMOCTHIOY.
33 CocraB ocHoBanuid. [lonsitue 00 18.01 bubnuotexa [JOK
UHIUKATOpaXx ' https://m.edsoo.ru/ff0d55a0
Bopna xak pactBoputens. HacbleHHbIe
Y HEHACBIIICHHbBIE PACTBOPHI.
34 MaccoBas 10715 BELIECTBA B pacTBOPE. 29 01 bubnuotexa [JOK
JI.o. Ne 10 «IIpuroroBiieHne pacTBOpPOB ' https://m.edso0.ru/ff0d5708
C OIIPEAECIEHHON MacCOBOM J0JIEH
PaCTBOPEHHOTO BEIECTBAY.
[IpakTuueckas padbora Ne 5.
[IpuroroBnenue pacTBOpoOB C bubnuoreka [IOK
35 . . . 25.01
onpeAesEHHON MacCOBOM J10IeH https://m.edsoo.ru/ff0d587a
PacTBOPEHHOTO BEWIECTBA
O0001eHne 1 cucTeEMaTU3aINs 3HAHUI
o temaM: «Bo3ayx. Kucnopon.
36 [TonsiTre 06 OKCI/IY);X» <<Bop0 0 29.01 bubmorexa HOK
AL, AOPOZL ' https://m.edsoo.ru/ff0d59e2
[TonsiTHe 0 KUCHOTaX U comsix», «Bona.
PactBopsl. [ToHsTHE 00 OCHOBAHUSIX)
Kontponbhast padora Ne 2 o Temam: Bu6 OK
37 «Bo3nyx. Kucnopon. [Tonstue 06 1 01.02 nbnnoteka 11

okcuaax», «Bogopon. [lonsarue o

https://m.edsoo.ru/ff0d5b40
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KHCJIOTax U COJIAX), «Boz[a. PaCTBOpBI.
IToHsiTHE 00 OCHOBAHUIX)

OcHos

HbI€ KJIACCHI HEOPraHM4YeCKMX coeqnHennii (16 yacos)

AHaim3 KOHTPOJIBLHON paboTHI.

bu6mmoreka [IOK

38 OKcupl: cOCTaB, KacCU(PUKAIINS, 05.02 httos://m.edsoo.ru/ffod5eba
HOMEHKJIaTypa
bubmuorexa [JOK
39 Hosyuernne oxenzos 08.02 https://m.edso00.ru/ff0d6342
du3nyecKre 1 XMMUYECKUEe CBOMCTBRA
40 KHCJIOTHBIX, OCHOBHBIX OKCHJOB. JI.0. 12.02 bubmuorexa [JOK
Ne 11 «B3aumopeiicTBue pactBopa ' https://m.edsoo.ru/ff0d664e
CEpHOI KUCIOTHI ¢ okcuaom meau (11)».
OcHoBaHWusI: COCTaB, KIaccudukanms, bu6mmoreka [IOK
41 15.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue ocHoBanuit. JI.o. Ne 12
42 «ITomyueHnne HEPaCTBOPHUMBIX 19.02 bubmorexa HOK
7 . P P ' https://m.edsoo.ru/ff0d67ca
OCHOBAHUI».
®dusznvecKkue U XUMUYECKUE CBOMCTBA
ocHoBanui. JI.o. Ne 13 «Omnpenenenue bu6mmoreka [IOK
43 . 19.02
PacTBOPOB KUCIIOT U LIENOUYEH C https://m.edsoo.ru/ff0d67ca
MOMOILIbIO UHAUKATOPOBY.
Kucnotsl: cocras, kinaccudukarus, bubnuorexa [JOK
44 26.02
HOMEHKJIAaTypa https://m.edsoo.ru/ffOdfee2
26.02 bu6mmorexa [IOK
45 IT
OIYHEHHE KHCIoT https://m.edsoo.ru/ff0dfee2
®du3nyecKue U1 XUMHUECKHE CBOMCTBA B OK
46 kucioT. JI.o. Ne 14 «3yyenue 01.03 nosmoreka I

BSaI/IMO,Z[eI\/’ICTBI/ISI KHCJIOT C ME€TaJlllaMH,

https://m.eds00.ru/00ad9474
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peaKkuii HeUTpaIU3aL .
bu6mmoreka [IOK
47 AmdoTepHbIe OKCUIBI U THAPOKCHIBI 05.03
Porep A o A https://m.edsoo.ru/00ad9b7c
Conu (cpennue): HOMEHKIATypa, bubnunoreka [HOK

48 . 12.03
dusnyecKue CBOMCTBA https://m.edso00.ru/00ad9a50
[TonydyeHue 1 XUuMHYECKHUE CBOMCTBA

49 cpennux coseit. JI.o. Ne 15 1203 bubnuotexa [JOK
«BpITeCHEHHE OTHOTO METAJLIA IPYTUM ' https://m.edso0o.ru/00ad9ch2
U3 pacTBOpa COJIH».

[TpakTuueckas pabota Ne 6. Pemenue
JKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME bubnuotexa [JOK

50 1 15.03
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9ela
COEIUHEHUI)

51 I'enernueckas cBsA3b MEXKIY KilacCaMHu 19.03 bubnuoreka [IOK
HEOPraHUYECKUX COCIUHEHUN ' https://m.edsoo.ru/00ad9ffa
O06o011eHre U cucTeMaTu3alus 3HaHu|

52 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX 22.03 bubmmorexa [JOK

o P ' https://m.edsoo.ru/00ada52c
COCTMHEHU N
KonTpomasnas padora Ne 3 "OcHoBHbIE bubnuoreka [IOK
53 o 1 26.03
KJIACChl HEOPTaHUYECKUX COEAUHEHMI https://m.edsoo.ru/00ada52c
IV yerBepTH
Ilepuoauuecknii 3axoH u Ilepuoanueckas cucrema xumudeckux iemeHToB [I. U. MenaeneeBa. CtpoeHue aroma (5 4acoB)
[TepBbIe MOMBITKY KIACCUPUKAITUU
XUMUYECKUX AieMeHTOB. [loHsaTHEe 0 BuG LIOK
nOIMoTeKA
54 rpynmnax CXoJaHbIX 3JeMeHTOB. JI.0. No 05.04
pyn A https://m.edsoo.ru/00ada342
16 «O3nakomieHne ¢ oOpas3amMu
METaJUIOB U HEMETAJLIIOBY
55 [Teproardecknii 3aK0H 1 09.04 bubmmoreka [JOK
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[lepuoauueckasi cucteMa XUuMUYECKUX https://m.edsoo.ru/00adaébc
snemenToB 1. Y. Mengeneesa. /1. W.

MenneneeB — y4€HbIH, ITEaror u

rpaKIaHUH

56 Ctpoenue atomoB. CocTaB aTOMHBIX 1 1204 bubnnoreka [HOK
anep. N3oTomsl https://m.edsoo.ru/00ada824
CTtpoeHue IEKTPOHHBIX 000T0YCK

57 aTOMOB XHUMHYECKHUX JIEMEHTORB 1 16.04 bubmuorexa [JOK
ITepuonnueckoit cucremsr /. . https://m.edsoo.ru/00ada96e
Menpeneena
XapakTepucTuka XUMHYECKOTO

58 AJIEMEHTA MO €ro MOJIOKEHUIO B 1 19.04 bubnuorexa [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00adb33c
MenneneeBa

Xumuueckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakinun (10 yacoB)

59 DIIEKTPOOTPULIATETLHOCTh aTOMOB 1 93.04 bubnnoreka [JOK
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adb486
KoBanentHast HenossipHasi XUMUYECKast bubnmnorexa [JOK

60 1 26.04
CBSI3b https://m.edsoo.ru/00adaab8

61 KoBanenTHast nonsipHast XuMu4eckas 1 30.04 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adac34

bu6mmorexa [IOK

62 HMonHas XuMudecKas CBSI3b 1 07.05 https://m.edsoo.ru/00adaab8

bubmuorexa [JOK

63 Creneib okncneHiA . 14.05 https://m.edso0.ru/00adaab8
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIC bu6mmorexa [IOK

64 1 14.05
peakuuu https://m.edsoo.ru/00adae28

65 O0001eHne 1 cucTeMaTU3aIis 3HAHUH 1 17.05 bu6mmorexa [IOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28

o teMam «lleprognyeckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHUYECKUX
anemeHToB 1. . Menneneena.
Ctpoenue aToma» U «XuMHU4YecKas
cBA3b. OKHCINUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUN

https://m.edsoo.ru/00adb076

KonTtponbnas padora Ne 4 o remam
«IIeprnoanyecknii 3aK0H U
[lepronnyeckas cucreMa XUMUIECKAX

bu6mmoreka [IOK
66 snemeHnToB JI. 1. Menpaeneena. 1 21.05 https://m.edso0.ru/00adb076
CtpoeHue aToMa» U « XMMHYECKas
cBs13b. OKMCITUTEIBHO-
BOCCTAHOBHUTEJIbHBIC PEAKIIHI
. bubmuorexa [JOK
67 AHam3 KOHTPOJIBHON pabOTHI 1 24.05 https://m.edsoo.ru/00ad9ch?
. bubnuorexa [JOK
68 Peseprbiit ypox 1 24.05 https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHUX IOHSATHUH: arowm,
MOJIEKYyJIa, XUMHUYECKUI 3JEMEHT, IPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJCHTHOCTD,
OTHOCHUTENIbHAs aTOMHAs M MOJIEKYJIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas [0S XMMUYECKOIO
3JIEMEHTa B COEJMHEHUHU, MOJSPHBIA 00BEM, XMMHUYECKas peakuus,
KJaccu(uKalusl — peaKknuidi:  peakuuu  COSAMHEHHS,  PeaKUuu
pa3IOKEHUs,, PEAaKIMU 3aMEelIeHMs, peakuuu oOMeHa, 3K30- U
SHAOTEPMUYECKUE PEaKLHUU, TEIIoBOW 3¢ (dEeKT peakiuu, pacTBOp,

MaccCoBas O0J BEUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpPC

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX HOHATHU U

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

14

1.5

1.6

MCIIOJIb30BAaTh XUMHYECKYI0 CHMBOJIMKY JIi COCTaBJIeHHUS (Hopmyi

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh  CMBICI  3aKOHOB  COXpPAHEHUS MAacChl  BEIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJIIDHOTO YYEHHS, 3aKOHa
ABoraapo

OTpEeNATh BaJlEHTHOCTh aTOMOB JJEMEHTOB B  OWHApHBIX
COCITUHECHUAX

KIACCU(PUIIUPOBATh XMUMHUUYECKHWE pPEaKIUH (10 YHUCITy U COCTaBY

YYaCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TETIOBOMY 3P GEKTY)

1.7

1.8

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MAacCChI

BCIICCTB

BBIYUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1Mo (hopmyre




COCIUHECHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI IMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJEIMPOBAaHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY

2.1

2.2

2.3

2.4

2.5

2.6

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHMHUUYCCKHUX MOHSTHH: OKCH I,

KHcCJj0Ta, OCHOBaHHUEC, COJIb

ONpEAEATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy

coenuHeHul no popmMynam
KJIacCU(UIIUPOBATH HEOPTAaHUYECKUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MpPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHWYCCKUX peaKI_[I/Iﬁ

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIIOJHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3o000pa3HbIX BENIECTB (BOJOPOAAa U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PAaCcTBOPOB IIEJOYeH M KUCIOT C TOMOIIBIO

MH/IUKATOPOB (JIakMyc, (GeHOIPTATCHH, METUIIOPAHXK U APYTHE)

2.7

IIPOBOJIUTH PACUETHI IO YPAaBHEHHUIO XUMUYECKON pEeaKINu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckass cucrema
xumuyeckux oanemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIEC PEAKIIUN)

3.1

PaCKphIBaTh CMBICII OCHOBHBIX XHMHYCCKHX TTOHSTHM: AApO aromMma,
3J'IeKTp0HHBII>i clioit aToMa, aTOMHasd Op6I/ITaJ'IL, paaunyc atroma,
XUMHYECKas CBA3b, IOJIIpHAad W HCEIOJISIpHad KOBAJCHTHadA CBA3b,

ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,




CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(bI/IL[I/IpOBaTB XUMHUYCCKUEC 3JICMCHTBI

3.3

3.4

ONHKCHIBATh M XapaKTepHu30BaTh TaOnuuHyto ¢opmy llepuommaeckoit
CHUCTEMbl XMMHUYECKHMX 3JEMEHTOB: pa3inyaTh IOHATUS «TJIaBHas
noarpynna (Arpymnma)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPUOabI

packpsiBaTh cMbica Ilepumoandeckoro 3akona J[.M. Menneneena:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnojioxeHus B Ilepuoanueckoit

CHCTEMCEC

3.5

3.6

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiHIle
«[lepuonuyeckass  cuctema  XuUMHYeckux  asnementoB  [I.U.
MenpeneeBa» € YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHUYECKHX OJJIEMEHTOB (cocTaB M 3apsia  sjapa, oOlee 4YHcio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHLIX

COCAUHCHUAX

3.7

ONpEeNeNsATh BUJl XUMHYECKOM CBsi3W (KOBAJIGHTHAass W WOHHAs) B

HEOPTaHUYCCKUX COCAUHCHUAX

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHMS
1 [IepBoHayabHbIE XUMUYECKUE MTOHSATHUS
[Ipeamer xumuu. Ponp XxuMuu B KM3HU 4YeIOBeKa. XUMHS B CHUCTEME HayK.
11 Tena m BemecTBa. PU3HUECKUE CBONCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BELIECTB
12 [TonsiTve 0 MeToax MO3HaHMs B XUMHH. YncThie BemecTBa U cMecH. CrocoObl
' paszzesieHus cMecen
13 ATOMBI U MOJEKYJIbl. XUMHUYECKHE HJIeMEHTbl. CHUMBOIBI XUMHYECKHX
' 371eMeHTOB. [IpocThie U cl0KHbIE BeECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE
14 Xumuueckasi ¢popmyna. BalleHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH




INOCTOAHCTBA cocTaBa BCIICCTB. OTtHOCHTEIbHAS aTOMHasa Mmacca.
OTHOCHUTENLHASA MOJICKYJISIpHas Macca. MaccoBas J0JIA XUMHUYCCKOI'O 3JIEMCHTA

B COCAMHCHUN

1.5

KomnuectBo BemecrBa. Monb. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rel mo dopmynam

XUMHYECKUX COCIUHECHUN

1.6

Du3nyYecKue U XUMHUYECKHUE SIBIICHUS. XUMHUUYECKas PEAKUHS U €€ NMPU3HAKH.
3aK0H COXPAaHECHHS MAcChl BEIIECTB. XUMHUUYecKue ypaBHeHUs. Knaccudukarus

XUMHUYECKHUX PEaKIHid (COSTUHEHMS, Pa3TIOKEHUS, 3aMEIIeHUs, OOMEHA)

1.7

XUMUYECKUI 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCYJ0H, C MpaBUIaMu
paboTel B JabopaTopur W TpuéMaMH OOpalleHHus C J1IabOpaTOPHBIM
o0OpynOBaHWEM, HU3YyYE€HHE W ONUCaHWE (HUIMUECKUX CBOWCTB 00pasloB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢u3nueckux (IJIaBJICHHE BOCKA,
TasiHHUE JIbJIa, PACTHPAHUE caxapa B CTYINKE, KUIICHUE U KOHACHCAIUs BOJbI) U
XUMHUYECKHX  (TOpeHHe CBEeYM, [MPOKAIMBaHWE METHOW  MPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHCIIOTOM) SIBJIEHWUW, HAOIIOJIEHHE W OINUCAHUE
NPU3HAKOB TMPOTEKAHHWA XHUMHUYECKHUX peakuuid (pa3joxeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasjioKeHUe
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJEHCTBUE Kelle3a C PACTBOPOM
commu meau(ll), nzyuenue cnocoboB pazaeneHus: cMecei (C MoMOIIbI0 MarHuTa,
bunbpTpoBaHUe, BHIMMAPUBAHUE, TUCTHILISAIMS, XpomaTorpadus), MpoBeaeHUE
OYMCTKHU TTOBAPEHHOM COJIM, HAOJIO/IEHUE U ONTMCAaHUE PE3YJIbTATOB MPOBEICHUS
OMBITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE Mojenei

MOJIEKYI (IIapOCTEP>KHEBBIX )

2.1

2.2

2.3

Baxneiime MNpEACTAaBUTCIIN HCOPTaHNUYCCKUX BCIICCTB

Boznyx — cmecpk rasos. CocraB Bo3ayxa. Kucimopox — smeMeHT M mpocroe
BemecTBo. HaxoxkeHne Kuciopona B MpHpone, GU3NIECKHEe W XUMUYECKHE
cBoiicTBa (peakuuu ropenus). Okcuzabl. [Ipumenenue kucimopona. CrocoOb
MOJyYeHUsT KHUCIIOpoJa B JIaOOpaTOPUH W TMPOMBIILICHHOCTH. KpyroBopor
Kuciopoaa B npupoge. O30H — ammoTponHast MoAM(pUKAIS KHCIOPoaa
TennoBoil > PekT XUMUUECKOH peakIuy, TEPMOXUMUYECKHE YpaBHEHUs, SK30-
¥ DHJIOTEPMUYECKHE Peakiuy. TOIUIMBO: Yyroib U METaH. 3arpsi3HEHUE BO3yXa,
ycuJIeHHe apHUKOBOTO 3¢ dekra, pazpyiieHne 030HOBOTO CI0s

Bonopon — anemeHT M npocroe BemecTBo. HaxoskaeHue Bomopona B MPUPOZE,

¢usnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.




Kucinors! 1 comu

2.4

Monsipublif 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

2.5

2.6

®usnyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HaceplienHble 1 HEHACBILIEHHBIE PacTBOPHI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasg nons Bewecrsa B pacTBOpe. XHUMHUYECKHE CBOWMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B NpUpoJe M B KM3HU uenoBeka. Kpyrosopor
BOJbl B MpUpOAE. 3arps3HEHUE MPUPOJIHBIX BOJA. OXxpaHa U OYHCTKA
MIPUPOJHBIX BOJ

Knaccudukanust Heopranmueckux coeauHennid. Oxcunbl. Krnaccudukxarus
OKCHJIOB:  cojieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIe) U
HeconeoOpazyomue. Homenknarypa okcuaoB. dusznueckne U XUMHUYECKHE

CBOMCTBA OKCHIOB. [loimyuenue okcuaoB

2.7

2.8

2.9

OcHoBanus. Knaccudukanuss ocHoOBaHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenkiiatypa ocHoBaHui. PHU3NYECKNE U XMMHUYECKHE CBOMCTBA
ocHoBaHuM. [Tonyuenne ocHOBaHUN

Kucnotel. Knaccudukamus kucnor. Homenknatypa kuciaor. dusnyeckue u
XUMHUYECKHE CBOMCTBa KucCIOT. Psg aktuBHocTH MetayuioB H.H. Bbekerosa.
ITonyuenue Kucior

Comu. Homenknatypa coneil. @u3znueckre M XMMHUYECKHME CBOWCTBA COJIEH.

[Tonyuenue conen

2.10

I'enermueckas cBsI3b MCXKAY KilaCCaMH HCOPraHUYCCKUX COG)II/IHGHI/II\/’I

211

XWMHUYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONPEIEICHUE  COJAEpKaHUsA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, cOOMpaHHe, paclio3HaBaHHE U H3Yy4YEHUE
CBOICTB KHCIOpOJa, HAOMIOEHNE B3aUMOJIECUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUS BO3HUKHOBEHUS M MpPEKpallleHusl ropeHus (1moxapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHJOB U ONHMCAHME WX CBOMCTB, IMOJIydeHHE, COOUpaHHE,
pacrio3HaBaHME M M3Y4YE€HHE CBOWCTB BOOpOAa (ropeHue), B3auMojeicTBUE
Bozopoaa ¢ okcugoMm Menu(ll) (BO3MOXHO HCTIOTB30BaHUE BUICOMATEPHATIOR),
HaOrofleHne OoO0paslloB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPHUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MACCOBOU JOJIE PACTBOPEHHOIO
BEIIECTBa, B3aMMOJEWCTBHE BOJBI C MeTaJIaMU (HaTpUeM M KajbIHeM)
(BO3MOKHO HCIIOJIb30BaHME BHJEOMATEpPHANIOB), OIpPENEICHUE pPACTBOPOB
KUCJIOT U IIEJOYeld C TOMOIIBI0 HMHJIUMKATOPOB, HCCIEIOBaHHE O00paslioB

HCOPTaHUYCCKUX BCHICCTB pPa3JIMYHBIX KJIACCOB, HaGJIIOI[eHI/Ie HN3MCHCHUA




3.1

OKpaCKM MHJIMKAaTOpPOB B pPAacTBOpPAaxX KHUCIOT M IIEJIOYEH, H3ydeHue
B3auMozeiicteus okcuga meau(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KUCIOT C
METaJUIaMM, PEaKLUN HEUTpaIU3alui, [1I0J1y4YeHUE HEPACTBOPUMBIX OCHOBAHUN,
BBITECHEHHE OJHOIO0 MeETaula JpYyTMM M3 pacTBopa COJIM, PEIICHHE
JKCIIEPUMEHTAIIBHBIX 3a/ad 10 TeMe «BaxxHehnme Ki1acchl HEOPraHWYECKUX

COEIUHEHUI)

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMHUYECKHX AJIEMEHTOB
.. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITUN

[lepBble TOMBITKKA KIACCU(PUKAIUU XHUMUYECKUX dJeMeHTOB. [lonsatue o
IPYIIax CXOJHBIX AJIEMEHTOB (ILEJTOYHbIE W IIETOYHO3EMENIbHBIC METAJLIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUABI U THAPOKCHUABI

3.2

[Iepnoanueckuii 3axoH. [lepuoanueckas cucreMa XUMUYECKUX 3ieMeHToB [1.1.
Menneneesa. Koporkonepuoanas u JUIMHHOIIEPUOAHAS (bopmbl
[lepnoanueckoit cucrembl XuMmuueckux anemeHToB J[.M. Menneneesa.
ITepuonsl u rpynnel. PU3NYECKUII CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB

nepruoaa U rpyImiibl 3JICMCHTA

3.3

Crpoenne atomoB. CocraB aToMHbIX sAnep. M3oronsl. Onekrponsl. CTpocHHe
ANIEKTPOHHBIX 000JI04eK aToMOB TMepBbIX 20 XHUMHUYECKUX DJIEMEHTOB
Ilepuonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKa XUMUYECKOTO

AJIEMEHTA Mo ero noyoxenuto B [lepuoanyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUsl pajauyca aToMOB XHMHYECKHUX DIIEMEHTOB,
METa/UIMYECKUX M HEMETaUIMYECKUX CBOMCTB II0 TpYIIaM M IEPUOJAM.
3unauenue [lepumoguueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
JJIEMEHTOB I pa3BUTUA Hayku U npaktuku. .M. MeHnneneeB — y4€HbIA U

IrPpaKJIaHUH

3.5

3.6

Xumudeckass cBsi3b. KoBaneHTHas (MOJspHasT W HEMOJSApPHAs) CBS3b.
DIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Crencub okucieHus. OKHCIUTECIFHOBOCCTAHOBUTEIBHEIC PCaKuu. HpOLICCCBI

OKHCJICHHS B BOCCTaHOBNICHHI. OKHUCINTEIN U BOCCTAHOBUTEIIHN

3.7

XVUMHYECKUH JKCHEPUMEHT: H3Yy4YeHHE O0O0paslloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEUCTBUE TUAPOKCHAA LUHKA C pacTBOpaMU KHUCIOT U
11eJI0Y€H, MPOBEECHNE OMNBITOB, MIUIFOCTPUPYIOIIUX HPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTENBHBIX pEaKLUi (TOpEHUE, peaKLuu pa3yIoKEeHHsI, COEIUHEHUS)




MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TpeGOBaHUS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOIi 00pa3oBaTe1bHOM
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBaHusi Ha ocHoBe PT'OC

1

11

1.2

HpCI[CTaBJ'IeHI/IeZ

0 TII03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYCCKOI HAayKH Kak obractu COBpPECMECHHOI'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBUAX COBPEMCHHOI'O 06III€CTBa;

IMOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

0 HAYYHbIX MCETOJAaX IIO3HAHUA, B TOM YHUCIIC DKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUA BCIICCTB U HU3YUYCHHA
XHUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN I

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKEHHSIX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit nmpodeccuoHanbHON AeSITENEHOCTU
U CceNaTh OCO3HAaHHBIM BBIOOP XMMMU Kak HPOQUIBHOIO MpeaMeTra

MIPH MIEPEX0/I€ HAa YPOBEHD CPEAHETO 00IIero o0pa3oBaHus

Bnanenne cucreMod XHMHUYECKHX 3HAHMH H YMCHHUC IMPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIIOYACT:

2.1

Ba)KHEHMIIINE XHMHYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi M MOJIEKYJspHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, CONb (CpemHss), XUMHUYeCKas
peaKiusi, peakluh COCIUHEHUS, PEaKIUH Pa3JIOKECHUS, pPEaKIUI

3aMeIleHUs, Peakluu OOMeHa, TEIUIOBOM 3((eKT peakuuu, 5K30- U




2.2

2.3

SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBasi OIS XMMHUYECKOIO
JJIEMEHTA B COEIMHEHUH, MAacCOBas JI0JIS U MIPOLECHTHAs KOHLECHTPALHs
BEILIECTBA B PACTBOPE, AAPO aTOMA, SJIEKTPOHHBIN CIIOW aTOMa, aTOMHAs
opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJISIPHASL U HETIOJISIpHAs
KOBQJIECHTHAs  CBsI3b, MOHHAas  CBsI3b, METaUIM4eCKas  CBA3b,
KpUCTa/LIMYecKass peleérka (aToMHas, MOHHas, MeTauIMJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, SJIEKTPOJIUT M HEDJIEKTPOJIHUT,
DIIEKTPOJIUTUYECKAsl ~ JUCCOLMALMSA, PEAKLUUU HMOHHOro  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIPHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHMCICHME W  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTb XMMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATalOIIME 3aKOHBl XMMMH: 3aKOH COXPAaHEHHsS MAacChl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

BHCKTPOHHTH‘IGCKOfl JUucconmuanumn

Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHME MTPaBUIIBHO UCIOJIb30BaTh U3yYEHHBIE BELIECTBA U MaTEpUAIb
(B TOM 4uclie MUHEpaJbHbIE YAOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl TepepadOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTH) B OBITY, CEIbCKOM XO34HCTBE, Ha
IPOM3BOJICTBE U TOHUMAaHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHHUE BEIIECTB

U XUMHYCCKUX IMPOLCCCOB HA OPraHU3M UYCJIIOBCKA U OKPYKAIOIIYIO

MPUPOJIHYIO CPEy

3.2

3.3

3.4

YMEHUE WHTETPUPOBATH XMMHUYECKHE 3HAHHS CO 3HAHUSAMHU JPYIHX
y4eOHBIX IPEMETOB

HaJIMYMEe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHas W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,
CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTUBHO OLIEHUBATh HH(POPMALIMIO O BEIIECTBaX, HX

NpeBpalleHUsIX M NPaKTHUYECKOM MPUMEHEHHMH U yMEHHe




HCIIOJIB30BaTh €€ AJId pCIICHU A yqe6HO-HO3HaBaTGHBHBIX 3aJa4d

BJIaIIeHI/Ie OCHOBaMH TOHSITHMHOIO arrmnapara M CHMBOJIMYCCKOTO

A3bIKa XUMHH OJIs1 COCTaBJICHUA q)OpMy.]'I HEOpTraHN4YCCKUX BEIICCTB,

4 YpPaBHEHUM  XMMHUYECKUX  pPEaKLHUi; OCHOBAMM  XHUMHUYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHOIN)
YMmeHue oOBSCHATH CBA3b MMOJIOKEHUs 3ieMeHTa B [lepuoguueckoit
CUCTEME C YHCIOBBIMH XapaKTePUCTUKAMH CTPOCHHS aTOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOlee Yucio
AJIGKTPOHOB), PACHpPEEICHUEeM JIIEKTPOHOB IO HDHEPreTHYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHUOAOB, KaTUI U KAJIbLIUS
[IpencraBinenne O  MEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPHUIIATEIHHOCTS),

6 MOPOCTBIX W CJOXKHBIX BEHIECTB OT TMOJOXEHUS JJIEMEHTOB B
[lepuonnueckoir cucreme (B MajblXx TNEpPUOJAX H  TJIABHBIX
MOJArPYMIAax) 1 3JEKTPOHHOTO CTPOEHUS aTOMa

7 Ymenue kinaccuuImpoBarth:

7.1 XUMHUYECKHE HJIEMEHTHI

7.2 HEOpraHMYecKre BellecTBa

7.3 XUMHUYECKHE PEaKIUN

8 YMeH#ne onpenensrs:

8.1 BaJICHTHOCTh W CTENCHb OKUCJICHHS XUMHUYCCKUX DIJIEMEHTOB, 3apsijI

' MOHA

8. BUJ] XUMHYECKOH CBS3M W THUN KPUCTAIUIMYECKOH CTPYKTYpHl B

' COETMHEHUSIX

8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIecTB (KUCIOT, OCHOBAHUH)

8.4 OKUCITUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBarh (pU3nUecKre U XHMUUECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJop, HATPUN, Kaaud, MarHUMH,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,

9.9 aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI

metaiioB |-lIA rpynn, amtomunus, menu (l), uunka, xenesa (Il u

I1), okcuasr yrnepona (1l u 1V), xpemuus (1V), azora u gpocdopa (111




u V), cepl (IV u VI), cepuucras, cepnas, azoTucras, a3oTHasd,
dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)

IMIPOrHO3UPOBATH n XapaKTEpPU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B

%3 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXXHOCTh MPOTCKAHHS XUMUYECKUX
MIPEBPAICHHUI B PA3JIMYHBIX YCIOBHUIX
10 YMeHue coCcTaBIsTh MOJICKYIISIPHBIC M HOHHBIC YPABHCHHS PEaKIIUid, B
TOM YHCJIC:
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
103 WUTIOCTPUPYIONINX ~XHUMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (TpyIim) HEOPraHUYECKUX BEUIECTB
10.4 MOJITBEPKIAIOIIMX TEHETUICCKYIO B3aUMOCBSI3b MEXK]Ly HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEJIBHYIO MOJICKYJSIPHYFO ¥ MOJSIPHYKO MacChl BEIECTB,
' MacCCOBYIO JIOJF0 XUMHYECKOTO DJIEMEHTA B COSMHCHHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHHUSM XHMHUYECKUX pPEaKIUil ¥ HaXOAUTh KOIUYECTBO
' BeIecTBa, 00BEM M MacCy pearceHTOB WIH MPOTyKTOB PEaKITUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro  TOo3HaHUA  (HaOIIOleHue,
121 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yYECHUH BEIIECTB U
' XUMHUYECKHUX SIBJICHUW; YyMeHHe Cc(hOopMynmHpoBaTh MpodieMy U
MPEJIOKUTH MMYTH €€ PEeIICHUs
122 Oe3omacHOil pabOThl ¢ XUMHUYECKHMHU BEIIECTBAMH, XUMHYECKOU
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHUEM
MpaBUJIaMy O€30MMaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPEeKeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPHUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI OMPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hamnune mpakTHYecKHX HAaBBIKOB TUIAHHUPOBAHUS U OCYIICCTBIICHHS




CICAYIOIMUX XUMHYCCKUX SKCIICPUMCHTOB:

131

U3ydeHHe U ONHcaHue (PU3NYECKHX CBOMCTB BEIIECTB; O3HAKOMIICHHUE
¢  (uznueckuMM M XMMHUYECKMMHU  SIBJICGHUSIMHM;,  OIIBITHI,

WUTIOCTPUPYIOIIME TPU3HAKU [TPOTEKAHNS XUMHUECKUX peaKLnui

13.2

U3y4eHHe CIIOCO00B pas/ieeH s cMecel

13.3

NOJYy4YeHHE KHUCIOPOAAa M M3Y4YEHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U U3YYEHHUE €r0 CBOWCTB; MOJIy4YEHHE YIJIEKUCIIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHUEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

13.4

135

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJeH
pPacTBOPEHHOIO BEILECTBA

IIPUMEHEHNE MHMKAaTOPOB (J1akmyca, METHUIIOpaHkKa u
denondranenna) s ONpeesieHUs] XapakTepa cpelbl B pacTBOpax

KHUCJIOT U LIeJIouei

13.6

HCCIICIOBAaHNE U OIMCAHHE CBOMCTB HCOPraHnM4C€CKUx BCLICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC BSaHMOHeﬁCTBHH KHUCJIOT C MCTaJlllaMu,
OKCHJaMH MCETaJlJIOB, PaCTBOPUMBIMHA )51 HCPACTBOPUMBIMU
OCHOBAaHUAMH, COJIAMH; IOJYUYCHUC HCPACTBOPUMBIX OCHOBaHI/Iﬁ;
BBITCCHCHUEC OJHOro McCETajlyla JpyruMm HU3  pacTBoOpa  COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THAPOKCUAOB AJIIOMUHUA U

MUHKA

13.7

13.8

PECIICHUC SKCICPUMCHTAJIBHBIX 3a41a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNYCCKUX COGHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘leCKaSI
JUCCOILIN AL, «BaxkHelmme HEMETaUIbI U HX COCOAUMHCHUA,

«Baxkneiiie MeTaljibl U UX COSIUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEakuii MOHHOTO OOMeHa; KauyeCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIONIME B BOJHBIX PACTBOPAaX HOHBI: XJOPUI-, OpOMHUI-,
wonua-, cynbdar-, d¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATUOHBI AMMOHUS, MarHusi, KaJabIl¥s, aTFOMHHHUSI,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

141

YMmenue:
MPEJCTaBISITh PE3ylAbTaThl JKCIEpUMEHTa B (OpMe BBIBOJOB,
J0OKa3aTeJIbCTB, FpaCbI/IKOB Hu Ta6J'II/II_[ U BBIABIIATH BMHI/IpI/IquKI/Ie

3aKOHOMEPHOCTHU




YCTaHABIIMBAThH CBSI3U MEXKIY PEabHO HAOIIOJACeMBIMU XUMHYECKUMHU
14.2 SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OOBSACHATH TPUYUHBI MHOTOOOPA3Hs BEIIESCTB



HEPEYEHbDb DJIEMEHTOB COAEPKAHUS, TIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 [TepBoHavanbHbIE XUMUYECKHE ITOHATHUS
11 Uucrele BemecTBa U cMecr. CIocoObl pa3esieHus: cMecei
12 ATOMBI M MOJIEKYJBl. XHMMHUYECKHE 3JeMEHTbl. CHUMBOJIBI XUMHUYECKHUX 3JIEMEHTOB.
' ITpocTeie U CII0KHBIE BEIIECTBA.
13 Xumnueckass (opmysa. BaneHTHOCTb aTOMOB XMMHUYECKHX 3j1eMeHTOB. CTeneHb
' OKHCJIEHHUS
w 3aKOH MOCTOSHCTBA cocTaBa BellecTB. OTHOcUTENbHAs aroMHasi Macca. OTHOCUTENbHAS
' MOJIEKYJIsIpHas Macca. MaccoBast 1011 XMMHUYECKOI0 2JIEMEHTa B COCUHEHUU
L5 KommgectBo BemectBa. Moins. MossipHas Mmacca. MonsipHblii 00bEM Ta30B. B3aumMocBs3b
' KOJIMYECTBA, MACCHI U YUCJIa CTPYKTYPHBIX €AMHMIL BELIECTBA
16 duznyeckue M XUMHYECKHE SBJICHHA. XMMHMUYECKas peakuus M €€ NPU3HAKU. 3aKOH
' COXPaHEHHUs MacChl BELIECTB. XUMUUYECKUE YPAaBHEHUS
Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XHMHYECKMX 3ieMeHTOB JI.1.
2
MenneneeBa. CTpoeHHE aTOMOB
[Tepuognueckuit 3akoH. Ilepumonmueckas cucrtema Xxumudeckux dsiemeHTtos J[LH.
2.1 Menneneesa. Ilepuonbl u rpynnsl. @U3HMYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
NepUOJa U IPYIIIbI JJIEMEHTA
Crpoenne aromoB. CocrtaB aToMHBIX sanuep. MHM3oromsl. Onektponsl. CrpoeHune
2.2 AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMHUUYECKUX 31eMeHTOB [lepuoanueckoit
cucremsl /.M. MeHnneneeBa
3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB XHUMHUYECKHX JJIEMEHTOB TMEPBBIX TpPEX
23 HEpUOJIOB, KaJlus, KaJlbIHs (pagnyca aTOMOB, JJIEKTPOOTPULIATEIbHOCTH, METAJNTHYECKUX
' U HEMETaJNINYEeCKUX CBOMCTB) M HUX COEIMHEHUH B COOTBETCTBUU C IIOJOKEHUEM
251eMeHTOB B [lepnonnyeckoil cucteMe U CTPOEHUEM UX aTOMOB
3 CrpoeHue BeniecTBa
XuMHyeckass  CBS3b. KoBasnenTHas  (mojsipHass ¥ HENOJIIpHAs)  CBS3b.
3.1 DNEeKTPOOTPULIATEIBHOCTh XUMHUYECKHX 3JieMeHToB. MoHHas cBa3b. Mertamunueckas
CBSI3b
3 Tunbsl KpUCTATMUECKUX PEIIETOK (aTOMHas, WOHHAsA, MeTaJuIn4yecKas), 3aBHUCUMOCTh
' CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H
4 Baxneilimne npeacraBUTeN HEOPraHUYECKHUX BewlecTB. HemeTamnsl U MX COEAMHEHUS.
MerTanisl 1 UX COEINHEHUS
4.1 Knaccudukanmust u  HOMEHKIATypa  HEOPTraHWYECKHX  COCAMHEHHM:  OKCHJOB




(comeoOpasyromue: OCHOBHBIE, KHCIOTHBIE, aM(OTEepHBIE) U Hecoseo0pas3yIoIIHe;
OCHOBaHUWH (MIEIOYM M HEPACTBOPUMBIC OCHOBAHUSA); KHCIOT (KHCIOPOJCOACPIKAIINE U

OECKUCIOPOAHBIE, OJJHOOCHOBHBIE H MHOTOOCHOBHBIC); COJIEH (CPETHUX M KUCIIBIX)

du3znueckrue U XUMHISCKHUE CBOMCTBA MMPOCTBIX BCHICCTB-HCMCETAJIJIOB: BOAOPOJa, XJI0pa,

42 KHCIIOpO/1a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS
Ouznyeckue U XMMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAIIOB: JUTHS, HATpPUS,
4.3 KaJusi, MarHUST ¥ KaJbIHs, AIFOMHHHS, jKejle3a. DIEKTPOXUMUUCCKUI sl HAMPSHKCHUN
METaJIJIOB
4 ®dusznueckue M XHUMHUYECKHE CBOWMCTBA BOJOPOJHBIX COCAUHEHUN HEMETAJIOB:
' XJIOPOBOAOPO/Ia, CEPOBOOPO]IA, AMMHAKA
A5 dusndeckue U XMMUYECKHE CBOMCTBA OKkcuaoB HeMeTauioB: cepsl (1V, VI), azora(ll, IV,
' V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(IV). [lonydeHne OKCHI0B HEMETAILIOB
46 Xumnueckue cpoiictBa okcuaoB: metauioB |A-IIA rpynn, munka, menu(ll) u xenesa(ll,
' I11). TToryueHre OKCUIOB METAIIIOB
XYUMUYECKUE CBOIICTBA OCHOBaHUN U aM(OTEpHBIX THAPOKCUAOB (Ha MpUMeEpe
4.7 THAPOKCUIOB QJIIOMHMHMS, >Kene3a, LMHKa). llomyueHue ocHoBaHuMi M aM(OTEpHBIX
THUAPOKCHUIOB
OO011e XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOAHOM, CEPOBOIOPOIHOM, CEPHUCTOM,
4.8 CEpHOH, a30THOH, (HOCPOPHOI, KPeMHUEBOH, yroabHOW. OCcoOble XMMHYECKUE CBOHCTBA
KOHIIEHTPUPOBAHHOM CepHOI U a30THOM KUCIOT. [lonydyenne Kucnor
4.9 OO0me xuMHYECKUe CBOMCTBA cpenHux coset. [lomyuenue coneit
410 [Tonyuenue, cobupanue, pacrno3HaBaHHWE BOJIOPOJIA, KUCIOPOIa, aMMHAKa, YIJIEKUCIOTO
' rasza B JJabopaTopuu
411 [Tomyuenne amMmmuaka, CEpHONH M a30THOM KHCIOT B MPOMBIIUIEHHOCTH. OOIIHe crocoob!
' MOJIYYCHUST METAJIIOB
4.12 I'eneTnueckas CBA3b MKy KJIaCCAaMH HEOPTaHMYECKUX COCTUHEHHM
5 XHWMHUYECKUE PEaKIUU
Kitaccupukanuss XUMHYECKUX PEaKIUi 10 Pa3IMYHBIM MIPU3HAKAM: M0 YUCITY U COCTaBY
5.1 YUaCTBYIOIIMX B PEAKIIUU BEUIECTB, MO TEIIOBOMY 3 (}EKTy, M0 M3MEHEHUIO CTEeTeHen
OKHUCJICHUS XUMHYECKHUX JIEMCHTOB
59 TemnoBoit >((PekT XUMUYECKOW pEeaKIM, TEePMOXHMMHUYECKHE ypaBHEHUS. OJK30- U
' SHOTEPMHUYECKHEC PEAKITHH. TEepPMOXHMHYCCKHE YPAaBHECHUS
OKHUCIUTETbHOBOCCTAHOBUTEIbHBIE — peakiud. OKUCIUTENM W BOCCTAaHOBUTEIH.
5.3 [Ipoueccer OKUCJICHUS u BOCCTAHOBJICHHSI. DNEeKTPOHHBIH OanaHc
OKHCITUTEITFHOBOCCTAHOBUTEIILHON PEaKIINN
5 4 Teopust »>neKkTponuTHYECKOM auccondanuu. KaTHOHBI, AHWOHBL. DJEKTPOJIUTHI U
' HEeANIeKTPoNnuThl. CUIbHBIE U clabble dNeKTPOIUThl. CTeneHb AUCCOIHAIN
9.5 Peakuuu moHHOTO OOMEHA. YCIOBHS MPOTEKaHHs PeakiMii HOHHOTO OOMEeHa, MOJIHBIE U




COKpalllCHHbIC HOHHBIC YPAaBHEHUS PEaKIIUI

6 XuMHs U OKpYy:Karollas cpena
BemecTBa 1 MaTepuainbl B MOBCETHEBHOM KU3HU YelOBeKa. be3omacHoe MCroib30BaHue
6.1 BEIIECTB M XUMHUYECKMX peakuuii B naboparopuu u ObiTy. [lepBas momomp npu
XUMHUYECKHUX 0KOTaX M OTPABICHUSIX
XUMUYECKOE 3arpsi3HEHHE OKPYXKAroImel cpeabl (KUCIOTHBIC JOXKIH, 3arps3HCHHE
6.2 MOYBBI, BO3/IyXa U BOJAOEMOB), CIIOCOOBI ero npenorBpamienus [IpenenpHas nomyctumas
' koHneHntpanus BemiecTB (IIJIK). Posb XumMum B pemieHHMM SKOJOTHYECKHX MPOOIIEM.
Ycunenne napHUKoOBOro 3P QexTa, pa3pyluieHue 030HOBOTO CIOS
[Ipumenenne cepbl, azota, Gocdopa, yraepoaa, KpeMHUS W UX COCIUHEHHUH B OBITY,
6.3 MEAMIIMHE, TPOMBIIIJICHHOCTH U CEITLCKOM X03siicTBe. [IprMeHnenne MeTalljioB U CIJIaBOB
' (cranpb, 4yryH, IIOpaTtOMUHUN, OpOH3a) B OBITY UM IPOMBIIUICHHOCTH WX COCIUHEHUM.
[TonsiTHe 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
6.4 [TpupoaHble HICTOYHUKH YTIIEBOAOPOJOB (YyroJib, MPUPOAHBIN ra3, HeTh), MPOJYKTHI UX
' nepepaboTku (O€H3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHaYanbHBIC TIOHATHS 00 OPraHUYECKUX BEIISCTBAX KAaK O COCAMHEHHSIX YIJIepoja
. (MeTaH, 3TaH, JTWJIEH, alleTWIEH, STAHOJ, TMIMIEPHH, yKCcycHas kuciora). llonstue o
' OMOJIOTMUECKH Ba)KHBIX BEIICCTBAX: JKUpaX, OelKaxX, YIrieBOAaX — M WX POJH B KH3HU
YeJIoBeKa
7 Pacuérsr:
7.1 1o (opmynamMm XUMUYECKHX COETMHEHUI
7.2 Macchl (MaccoBOI) JOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPABHCHUSIM
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