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8 KJIACC

IlepBoHayaIbHBbIE XMMHUYECKHE IOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU 4YEJIOBEKAa. XHMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3HMYECKHE CBOWCTBA BEIIECTB. ATperatHoe COCTOSHHUE
BeniecTB. [loHsATHE O MeTOMax Mmo3HAHHWS B XMMHUHU. UHUCThIE BEIIECTBA U CMECH.
CnocoObl pa3eneHus: CMecei.

ATOMBI M MOJIEKYJbl. XHUMHYECKHE »dJeMEHThl. CHUMBOJIBI XUMHYECKHX
a1eMeHTOB. [IpocThie U CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas Gopmyna. BaleHTHOCTh aTOMOB XHMMHYECKHUX DJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTtaBa BemiecTB. (OTHOCUTENbHAs aTOMHas Macca.



OTHocHTeNbHAs MOJEKYJsIpHas Macca. MaccoBast JoJII XUMUYECKOTO 3JIEMEHTA B
COECIMHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYpPHBIX eAuHMI] BemiectBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

@u3N4EeCKNe U XMMHUUYECKHUE SBJICHUA. XMMHUUECKash peaKuus U €€ MPU3HAKH.
3aKOH COXpaHEHHs MacChl BEUIECTB. XUMHUYECKHe ypaBHeHUA. Kiaccudukarms
XUMHUYECKUX peaKIUil (CoeqMHEHMS, pa3JIOKEHUS, 3aMEeIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON MMOCYJ0M, NMpaBuiIaMHu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus ¢ JIabOpaTOpHBIM O00OPYAOBAaHUEM, U3YUEHHE U OMUCAHUE
(¢u3MYEeCKUX CBOMCTB O00pa3sLOB HEOPraHWUYECKHX BEIIECTB, HAOIOJACHUE
¢usnueckux (IUIaBI€HHWE BOCKA, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpPEHUE CBEYM, MPOKAJIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJIEHCTBUE MeNa C KUCIOTOMN) ABJICHUN, HAOIIOIEHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWA XMMUYECKHX peakuuidl (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBaHuu, B3auMoieiCTBHE Kene3a ¢ pactBopoM cosid meau (1),
U3y4YEeHHE CIOCOOOB pa3lesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIIIapUBaHUE, AUCTWLISALUA, XpoMaTorpadus, MpOBEAECHUE OUYMCTKH MOBAPEHHON
COJIM, HaONIOJAEHWE W  ONUCAHUE  PEe3yJbTaTOB  MPOBEACHHS  OMNbITA,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(I1apoCTepIKHEBBIX ).

BaxHeliue npeacTaBuTe M HEOPraHUYECKHUX BELIECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopon — 37€eMEHT U mpocToe
BelecTBo. Haxoknenue kucimopoaa B Tpupoie, (U3MUYECKUE M XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxkcunbl. [lpumenenue xkucnopoma. CrocoOsl
NOJlyuYeHHUsl KHUCJIOpoJa B JIabopaTOpuu M MpOMbIIUIeHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.

TennoBolt 3h(dEeKT XUMHUYECKOW peakluu, TEPMOXMMHUYECKHUE YpaBHEHUS,
DK30- M DJHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojb M METAaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE MApHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — anemeHT M mpocroe BemiectBo. Haxoskaenuwe Bomopona B
npupoae, (GU3MYECKUE M XUMHYECKHME CBOWCTBA, NPUMEHEHUE, CIOCOObI
noxyuyeHust. KucmoTsl u comnu.

Mosnsipabliit 006EM ra3oB. PacuéTel o XUMHUYECKUM YpPaBHEHHSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacellieHHbIe M HEHACBIIEHHBIE PAcTBOPBL. PacTBOpUMOCTH BEIECTB B BOJE.
MaccoBast 107151 BellecTBa B pacTBOpE. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.



Pose pacTBOpOB B MpUpOZI€ U B XKU3HU 4eIOBEKa. KpyroBopoTr BoAbl B MPUPOJIE.
3arpsi3HeHre NpUpoOaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdecknx coemuHennid. Oxcuzapl. Kmaccudukamms
OKCUJIOB:  cosieoOpa3yroniue  (OCHOBHBbIC,  KHUCJIOTHbIE, aM(OTepHbIE) W
HecosieoOpaszyrone. Homenknarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Kimaccudpukanus ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHud. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHuy. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4deHnue KUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XUMHYECKHUE CBOWCTBA COJIEH.
[TomyyeHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpPOAa B BO3yX€, ITOIyYCHHE,
coOuMpaHue, pacrmo3HaBaHWE W M3YyYEHHE CBOWMCTB KHCIOPOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HMKHOBEHUS U
IpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHWE C oOpa3uaMu OKCHUIOB U
OMMCAaHWE WX CBOMCTB, MOJYy4YE€HHE, COOMpaHUEe, pAClO3HABAHUE U H3YUYCHHE
CBOMCTB BOJOpoaa (ropeHme), B3aumMozeicTBre Bogopoaa ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOJACHHE OOpPAa3IOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBaHHME OCOOCHHOCTEW PACTBOPEHMS BEIIECTB C
pPa3INYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE pAaCTBOPOB C ONPENEIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOICHUCTBUE BOJBI C METAIIAMHU
(HaTpeM ©  KaublueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpUAIIOB),
UCCJIEIOBAaHUE O0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KJIACCOB,
HaOJII0/ICHNE U3MEHEHUsI OKPACKW WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
uzyuyeHue B3aumojeiictBus oxcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C METAJJIaMH, pPEaKUUid HEUTpalIu3aluy, IOJYYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeTajlla JPYTUM U3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIBHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYEeCKUX
COCIMHEHUN.

Iepuoauueckuii 3axkoH u Ilepuoauueckass cucreMa XUMHYECKHX
yaemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OxucANTEeTLHO-BOCCTAHOBUTEILHbIE PeAKIIUMU

[lepBbie TOTMBITKM KIACCU(DHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIO0YHO3EMEIbHbIE METAJLIbI,



raJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpHbIE OKCUIBI
Y TUAPOKCHUBL.

[lepnognueckuit 3axoH. Ilepuoandeckas cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonnas u  JJIMHHONEpPUOAHAs  (OPMBI
[Tepnoanueckont cucrembl xumuueckux sneMeHToB [[. . MenneneeBa. [leprobl
u rpynnbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI DJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siAep. M3oronbl. DnekTponsl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA IO ero noyoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHHUS pajJnyca aTOMOB XWUMHUYECKHX JJIEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOJaM.

3nauenue [leproanueckoro 3akoHa u [leproandeckoil CHCTEMBI XUMHUYECKUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W mnpaktuku. [[. V. MenneneeB — yd€HbId U
rpakKIaHUH.

Xumuueckass cBsi3b. KoBasieHTHas (ToJisipHass M HEMOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponiecchbl OKMCIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LMHKA C pacTBOPAMM KHUCJIOT M IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIUX  NPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakly pa3ioKeHUs], COSTUHEHU).

Mesicnpeomemmnuie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHHM B § Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHU, SIBISIOIIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kilaccu(ukaius, MNepUOJUYHOCTh, HaONIIOACHNUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIH]I,
M30TOIIbI, PaJUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUecKre BETHUYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/b1, CONHIIE.

buonorus: porocunTes, apixanue, buochepa.



['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOIBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeuiecTBo M XUMHYECKasi peaKIHs

Ilepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenpneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB
XUMUYECKUX DJJIEMEHTOB IME€PBBIX TPEX TMEPUOAOB, Kalldsd, KaJIbLHMs M HX
COCIMHEHUA B COOTBETCTBMM C IIOJIOKEHHMEM »3JIEMEHTOB B Ilepuogmueckoii
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHue BelIeCcTBAa: BHJBI XUMHUYECKOW CBS3M. THIIBI KPHUCTAIUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaCCAM HEOPTraHUYECKUX
COEJIMHEHUI, TEHETUYECKasl CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3audyHbIM MPU3HAKAM (110 YHUCTY
U COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, IO
U3MEHEHHUIO CTETEeHEN OKHMCICHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
y4acTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKHE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOTreHHbBIX U TeTepOTreHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIMSIOIIME HAa CKOPOCTh XHMHYECKOW PEaKUUH W IOJIOKEHUE XHMHYECKOTO

PaBHOBECHSL.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHON  PEaKLUH. CocraBneHue  ypaBHEHUU

OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIX ~ PEAaKUU C  HCHOJIb30BAHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOTUTUUECKON TUCCOIUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OUCCOLMAlUM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckon cBs3u. Ctenenp aucconuanuu. CHIIbHBIC U CTa0bIe DJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
IOJIHbIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBET€ TMPEJACTABICHUNH 00 IIIEKTPOJIUTHUECKOMN
nuccormanynu. KauectBeHHbIe peakiny Ha MOHBL. [IOHSITHE O TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEIISIMA KPUCTALUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJIOB W HeMeTaioB (rpadura u anmasa), CIOKHBIX BELIECTB



(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKIuu
OT BO3ACHCTBHS pAa3IMUHBIX (PAKTOPOB, HCCICIAOBAHUE BJICKTPOMPOBOTHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMKM KHUCIOT, LIEIOYEeH U COJIed
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOUIUX ~ TNPU3HAKU  TPOTEKAHHS  peakluuid HOHHOrO  OoOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakiuu pasyIoKEeHHs, COSTUHEHUS), paclliO3HABaHUE HEOPraHMYEeCKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pEUICHUE
AKCHEPUMEHTAJIBbHBIX 33]1a4.

Hemertanibl 4 MX coeiMHEHUSA

OOmass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIEe CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUE CBOWCTBA MPOCTHIX
BEIIECTB — TAJNOT€HOB. XMMHUYECKHME CBOMCTBA Ha IMpPUMEpPE  XJIOpa
(B3aMMOJEHCTBUE C METallaM{, HEMETaUlaMH, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsHas KuciIoTa, XUMUYECKHE CBOMCTBA, IMOJIYy4YECHHE, NMpUMEHeHHue. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BaXHEWIHWe XJIOPUIbl U KX
HAXOXKJEHUE B IPUPOJE.

Oo6mas xapaktepuctuka s1emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3nueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
NPEeACTaBUTENS Kjacca KHUCIOT W crneuu@puyeckue). XHUMUYECKHE pPEaKIuH,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHOCO0a MOJYYEHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCTOThI, KAYECTBEHHAsI pEeaKIUs Ha
cynb(dar-uon. Haxoxaenue cepbl U €€ COCNMHEHWA B MPUPOJie. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE IOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPEI0TBPAICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIIEHHA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupoje. AMMHaK, ero
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, NOJlydeHre U npuMeHeHue. Conu aMMOHUS,
ux pU3NUECKUE U XUMUYECKUE CBOWCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MoidyuyeHue, (QU3NYECKUe U XUMUYECKUE
CBOMicTBa (00OmMEe Kak TMpeACTaBUTENS Kilacca KHUCIOT U CHenu(puIecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yaoOpeHuil. XuMu4eckoe 3arpsi3HeHUe OKPY KaloIlel cpe/ibl COeIMHEHUSIMU a30Ta



(KUCTIOTHBIE MOXKAM, 3arps3HCHHE BO3AyXa, IMOYBBI U BojoémoB). Docdop,
anyotpornueie Monupukammu docdopa, GuzNUECKUEe U XUMUYECKHUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHE U XUMHUIESCKUE CBOMCTBRA,
nosyuyenue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OpEHUH.

Oo6mas xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCICHHUSA.  YTIIEpOoJ,  aUIOTPOIHbBIE
MOAU(UKAIIMKA, PACTIPOCTPAHCHUE B TMpUpoae, (U3UYECKHE U XUMHUYCCKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoae. Okcuabl yriaepojaa, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rino0anbHOrO MOTEIJICHUS KIMMaTa, MNapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIUHE, TTPOMBIIIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHa"abHBIE TTOHATHSA 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSAMHEHUSIX
yraepoaa (MeTaH, 9TaH, 3TUJICH, alleTUIICH, YTAHOJ, TJIMIEPHH, YKCYCHAS KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEPTH),
MPOAYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojgax — U uX
poli B OJKM3HU UEJOBEKa. MaTepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOIy4YCHUE U
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupone. OOmme mnpeacTaBieHus 00
okcunie kpemaust (I1V) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BaKHEWIINe CTPOUTEIbHBIC MaTepHaIlbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, *keje300eToH. IIpobiembl 6€30macHOr0 MCIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuiui IKcCnepumenm:

H3yueHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBE/ICHUE KAYECTBCHHBIX PEAKIIUI Ha XJIOPUJI-UOHBI U HAOJIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawIue (PU3NYECKHe W XUMHUUYECKHE CBOMCTBA
TaJIOTEHOB M WX COCIWHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
O3HaKOMJIECHHE ¢ oOpa3laMud XJOpUAOB (TAJOTEHUIOB), O3HAKOMJICHHE C
oOpasuamu ceppl Hu €€  COEAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHAIIOB), HaOIIOICHNE TIpoliecca OOYIIIMBaHUs caxapa IMOJ JEeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHMYECKHX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJECHUE KAaUeCTBEHHON PeaKIny Ha CyJbdar-
MOH M HaOJI0JieHWEe NpHu3HakKa e€ MPOTEKaHWs, O3HAKOMJIEHHE C (DU3NYECKUMHU



cBoOiicTBaMM a3oTa, (ochopa W HX coeauHEHUH (BO3ZMOKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yI0OpeHUH, MoTyUYeHue,
coOupaHue, pacno3HaBaHWE M M3yYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdaT-uoH U U3ydYeHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbEO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YECHUE MoZEenen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢ywiepeHa, O3HAKOMIICHHE C
MpoLIeECCOM  aJCOPOIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydeHue, coOupaHue, paclo3HaBaHUE M U3yuUEHUE
CBOMCTB YIJIEKUCIIOIO rasa, MpOBEJACHUE KAUECTBEHHBIX PEAKIMI Ha KapOOHAT U
CUJIMKAT-MOHBl W W3YYECHHE MNPU3HAKOB HUX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHJIMKATHOM TPOMBINIUIEHHOCTH, PELIICHHE 3KCIEPUMEHTAIBHBIX
3a/1a4 1o teMe «BakHelune HeMeTauIbl U UX COCIUHEHUSD.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux nonoxeHus B llepmogmdeckor cucrteMe XuMHUeCKHX daeMeHTtoB . U.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTauioB. MeTtamnyeckas CBs3b U
METaJUIMYecKass  KpUCTAUIMYECKass  pelETKa.  JJIEKTPOXMMUYECKHH  pAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4YeHUs: MeTaiioB. IloHATHE O KOpPpPO3UMM METAIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Koppos3ud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[lenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB Jl. . MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXICHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUABl HATpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB MU HX
COCIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
ITepuognueckon cucreMe xumuueckux 3neMeHToB [[. 1. MenpaeneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B Tpupoe. Pu3ndyeckre 1 XUMMUYECKHE CBOMCTBA MarHus
U Kanpuusa. Baxseilmive coeavHeHHs Kaiablus (OKCUZ, TUAPOKCHI, COJIN).
XKécTkocTb BOJBI U CIOCOOBI €€ yCTPaHEHHUS.

AJroMUHHN: TIoJiokeHue B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHUE aToma, HaxOXJeHHE B Ipupone. Pusnyeckue U
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
AITFOMHUHUS.

Keneso: nonoxenne B [lepuoguuecko cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHME aroMma, HaxoxiaeHue B npupoae. Dusnueckue u



XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, Tuipokcuibl U conu xenesa (I1) u sxenesza
(1), ux cocraB, CBOWCTBA U MOJyUCHUE.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHHE C oOpasllaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, H3yYE€HHE PE3YyJIbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[IA
KaJIbIMSA W HaTpHUsl C BOJOM (BO3MOYKHO HCIIOJIB30BAHHE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCAa TOPEHUS JKeie3a B KHUCIOPOIe
(BO3MOXXHO ~ HCIOJIB30BAHUE  BHJCOMATCPUAIOB), TMPU3HAKOB  IMPOTEKAHUS
KAUECTBEHHBIX PEaKIMii Ha MOHBI: Mar"usi, KaJbLMs, aJlOMHUHHS, LIUHKA, XKeye3a
(I u xenesza (111), mexu (11), HaOmOaCHUE W OMKMCAHUE MPOIIECCOB OKPAITHBAHMS
IUITAMEHU WOHAMHU HaTpHsl, Kalausd W KalblUud (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB IMIPOKCHIA aTOMUHUS
Y TUIPOKCH/IA IMHKA, PELIEHUE YKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHenmmue
METaJUIbl U UX COETUHEHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemecTtBa m marepuansl B IOBCEIHEBHOM >KM3HHM 4YeloBeKa. beszomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUECKUX peakuui B ObiTy. IlepBas momois npu
XUMHUYECKUX OKOTaX U OTPABICHUSX.

XHUMHUECKOE 3arpsi3HEHHE OKpYyKarouled cpenbl (MpefenbHas I0mycTHUMas
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xuMun B pemieHnn 3KoJI0ruuecKux
po0em.

Xumuueckuii IKCnepumenm:

u3ydyeHrue o0pasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEpPHBIE
MaTepHuabl).

Mescnpeomemmubnie ceasu

Peanuzanmss MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHM B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO I[UKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKT, TMUIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KIacCupUKalusi, MEepUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBIEHUE, IAaPHUKOBBIN
ek, TEXHOIOTHS, MaTEPHUAIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TONbl, PAAUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUU 3apsiji, MPOBOJHMKH,
MOJYIPOBOJHUKU, AUDIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast



peméTKa, CIUIaBbl, (PU3UUYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPEHHs, KOCMHUECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.
buonorust: ¢otocuntes, npixanue, Oumocdepa, sKocucTeMa, MUHEPATBHBIC
yAOOpEHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.
['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
M0JIE3HBIE UCKOIIAEMbIE, TOILINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TNO3UTHUBHBIX ILIEHHOCTHBIX OpPHUEHTAUHUU U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, TOHMMAaHUWs 3HAYEHUS XUMHYECKOW HAYKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIECTBA;

2)rpaaaHCKOro BOCIIMTAHUA:

MPEJCTABJICHUS] O COLUMAIBHBIX HOPMaxX M MPAaBWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJ]ay, BBIMIOJTHEHUN XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOINIM B TIpPOIleCC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TIOBEACHUE W TIOCTYNKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3)LEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAaHUSI CYIIIHOCTH HAyYHOW KapTHHBI MHpa, TIPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE IJIsi OOBSICHEHUS HAOIIOAAEMBIX MPOIIECCOB U SIBJICHUM,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMHU BEIIECTBAMU B OBITY U peajbHOMN KU3HU;

5)Tpy10BOIro BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKECHHUE K TPYyIAy M pe3yjbTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHHUS NPEAMETHBIX 3HAHUM MO XUMHUHM, OCO3HAHHBIA BBIOOP
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh a1alTUPOBATHCA B MPO(EeCCUOHANBHON CpEE;

6)3K0J10r14eCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYyalLIUsX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKaIOILIEH MPUPOJIHON CPEOH, JJIsl OBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MMO3HABATEIBHOI,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHLINII, TUIIOTE3a, (PaKT, cUCTeMa, MPOIeCcC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE oOecreunBaioT (OpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHS HCIMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJIsl KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHYECKUX pPEaKIHM,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJBb3YyEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMysa W YypaBHCHHUE
XUMHUUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEYUMS B U3yUAEMbIX MPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IIPUOOPETEHUE OIBITa 110 TUTAHUPOBAHHUIO, OpPraHU3aIllud M IIPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIIEHHWBATh MPOTHBOPECUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIe METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMUA CXEMaMH, JuarpaMMaMH,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh M AHAIM3UPOBATh B Ipolecce ydyeOHOMl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMmyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  MPEJCTaBIATh  MOJYYECHHbIE  pEe3yJbTaThl  MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI Yy4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Hanbosee 3PGeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3ysbTaTa 3asBICHHON LETU, yMEHHE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble€ B YCIOBUM 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO MJaHHOM (QeaepanbHON paboueil MmporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX ¥ HOBBIX CUTYAITHsX.

1) dbopmupoBaHue nepBOHAYAIbHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUM
O BEIECTBAX, HUX MPEBPALICHUAX U MPAKTUYECKOM NPUMEHEHHH; OBJIAJCHHE
MOHATUMHBIM annapaToM U CUMBOJUYECKUM SI3IKOM XUMUU;

2) oco3HaHUE OOBEKTHBHOM 3HAYMMOCTH OCHOB XHWMHYECKONM HAyKH Kak
0o0JaCTM  COBPEMEHHOTO  €CTECTBO3HAHMS,  XUMHUYECKHUX  IPEBpaIlCHU
HEOPTaHUYECKUX U OPTraHMYECKUX BEIIECTB KAK OCHOBBI MHOTHUX SIBICHUM KUBOH U
HEXUBOW MPUPOJbI; YIIIyOJeHHe TMpeACTaBICHU O MaTepUaTbHOM €JIHHCTBE
MUpa;

3) oOBIageHHE OCHOBAMHM XHMHYECKOW TPAaMOTHOCTH: CIIOCOOHOCTBIO
aHAIM3UPOBaTh U OOBEKTUBHO OLICHUBATH >KU3HEHHBIC CUTYyallMH, CBSI3aHHBIE C
XUMUEHN, HaBbIKaMU 0€30I1aCHOTO OOpalleHHs] ¢ BEIIECTBAMU, HCIOJIb3YEMbIMU B
MOBCEIHEBHOM JKM3HU, YMEHHEM aHAJIU3UPOBATh U IJIAHUPOBATH HKOJOTHUYECKHU
0e30MacHOe MOBEICHUE B LIENAX COXPAHEHUS 3I0POBbS U OKPYKAIOIICH Cpeibl;

4) (¢opMHupoBaHME YMEHUH yCTaHABIMBAaTh CBSI3U MEXIYy PpEaJbHO
HAOJIIOAaeMBbIMU XMMHUUYECKUMH SIBIICHUSAMHU M TIPOIECCAMHU, MPOUCXOMISIIUMHI B
MUKPOMHUPE, OOBSCHATH MPUYMHBI MHOTOOOpa3vs BEIIECTB, 3aBUCHUMOCTb HX
CBOMCTB OT COCTaBa U CTPOEHHUS, a TaKXKE 3aBUCUMOCTb NMPUMEHEHUS BEIIECTB OT
HX CBOICTB;

5) mpuoOpeTeHHe OIbITa HMCIOJIB30BAHUS PA3IMUYHBIX METOJOB H3yYCHHUS
BEIIIECTB: HAOIONEHUS 3a WX MPEBPANICHUSMU TPU TMPOBEACHUM HECIIONKHBIX
XUMHUYECKUX IKCIIEPUMEHTOB C UCIOJIb30BAaHUEM JTA0OPATOPHOTO 000PYOBAHUS U
npudOpPOB;

6) dopMupoBaHHEe MNpPEACTABICHUNW O 3HAYECHUU XUMUUYECKOM HAyKud B
pPEIICHNH  COBPEMEHHBIX  OJKOJOTUYECKHX TMpodiieM, B TOM 4YHCJIE B
MPEIOTBPAIICHIN TEXHOTCHHBIX M KOJIOTUYECKHUX KaTacTpod;

7) Mg clenblX M CIA0OBUIAIIMX OOYYarOUIUXCS: BJaJCHUE TMpaBUIAMU
3aMUCH XUMHUYECKUX (POPMYJI C HCIOJIB30BAaHUEM PENbe(HO-TOUYCHHON CHUCTEMBI
o0o3nauenuit JI. bpaiins;

8) mia 0o0ydarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMH 3J0POBBS, IS
WHBAJIWJIOB, JAETEH HWHBAIUIOB: BIAJECHWE OCHOBHBIMU JOCTYIHBIMU METOAaMU
HAay4YHOTO TTO3HAHUS, UCIIOJIB3YEMbIMU B XUMUHU.

K konIy oOydenus B 8 kjiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOITNXCS YMEHU:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKHUX TMOHATHUI: aTOM, MOJEKYIa,

XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U



MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBast 0JIsI XUMUYECKOTO AJIEMEHTA B COSAMHEHUN, MOJIIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIIMHEHHUS, PEaKUUU Pa3joKEHUs, PEaKIUU 3aMEeICHUs, pPeaKluu
oOMeHa, 9K30- M SHJAOTEPMHUUYECKUE PEAKINH, TeTUIOBOU 3PPEKT peaKiluH,
SAIpO aTOMa, JJICKTPOHHBIM CJIOW aroma, aTOMHash OpOWTallb, PagnycC
aToMa, XMMHUYECKasi CBs3b, MOJSIPHAS. W HEMOJISIpHAs KOBAJCHTHAs! CBS3b,
WOHHAs CBSA3b, MOH, KATHOH, aHMOH, PACTBOP, MAccoBas J0Ji BeIleCcTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA W
MPUMEHSITh 3TU TIOHSTHUSA MPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUH;

e ICTIOJI30BAaTh XUMUYECKYIO CUMBOJIMKY JJISI COCTaBJICHUS (POPMYII BEIIECTB
Y YPABHEHUM XMUMHUYECKUX PEAKIIML;

e ONIPE/CINIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHUSX,
CTENEHb  OKWUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KIIACCy COEIMHEHUW IO
dbopmynam, BHUA XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

epackpbiBaTh cmbicn llepuonmueckoro 3akona [I. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX MoJioxkeHus B llepronnueckoil cucreme,
3aKOHOB COXPAaHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTrajpo;

e ONMKCHIBATh U XapakTepuszoBaTh TabmMuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3ihyaTh [MOHSATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)y, mansie u
OonbllIe TEPUOAbl, COOTHOCUTH O003HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabnuie «llepuonuueckass cucteMa XuMUYeckux dyemeHToB J[. U.
MenzeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij sjpa, 00lIee YUCIO 3IEKTPOHOB
U pacrpeiesieHUe UX Mo 3JIEKTPOHHBIM CIIOSIM);

e KJTaCCU(UIIUPOBATh XUMHUYECKHAE DJIEMEHTBHI, HEOPTraHWYECKUE BEIECTBA,
XUMUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIMX B pEaKIUU
BEIIECTB, 10 TEIJIOBOMY 3P deKTy);

e XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEP KA OMUCAHUE TPUMEPAMU MOJEKYIISPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;



e IPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX NPEBPAILCHUNA B
Pa3IUYHBIX YCIOBUSX;

e BEIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYEO MacChl BEILIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »3jeMeHTa 1o ¢GopMmyse COEeIUHEHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PAcTBOpE, MPOBOAMTH PACUETHI IO
YPaBHEHUIO XUMHUUYECKOUN pEeaKIInu;

e IPUMEHATh OCHOBHBIE ONEPALIMN MBICIUTEIBHON AEATEIbHOCTH — AHAINU3 U
CUHTE3, CpaBHEHHE, OOO0OIlIeHHe, CHUCTEeMAaTHU3aluio, KIacCU(PUKAIIUIO,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — IJI1 U3YYEHUS CBOWCTB
BEIIECTB M XHWMHYECKUX pEaKIHMil, €eCTECTBEHHO-HAYYHbIE METOJIbI
NO3HAHUA — HAOJIOJICHUE, W3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CJICJIOBATh MPaBHUJIaM TOJIb30BAHUS XUMHUYECKOM MOCYI0M U TaOOpaTOPHBIM
o0opyZOBaHMEM, a TaKXe NpaBuwiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKLUMSIMH TIO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO U COOMpPAHMIO Ta3000pa3HbIX
BEUIeCTB (BOJOpOJAa W KHCIOpPOJAA), IPUTOTOBJICHHIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
Y TIPOBOJUTH XMMUYECKHE IKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB
HIeJI0YEe U KHUCIOT C MOMOIIbI0 MHAMKATOPOB (JIakmyc, (heHondTanenH,
METHUJIOPAHXK U JPYTHE).

K koHiy oOydeHus B 9 kiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBIC OCHOBHBIX XHUMHUYECKHX TMOHATHUM: XUMHYECKUM
AJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHUECKAsT JUCCOIMAIMS, PEAKIHH HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHYECKasl CBSI3b (KOBAJCHTHAs, MOHHAas,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOM pEeaKIUH, MPEAeNbHO JOMyCTUMAs
xoHuenTpaus I1/IK Bemecrsa;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XUMHUYECKUX TOHSATUA U
MIPUMEHSTh 3TU OHATHUSA MPU ONMUCAHUM BELIECTB U X MPEBPALLICHUII;



e ICII0JIb30BaTh XUMHUUYECKYIO CUMBOJIUKY JUIsl COCTaBJIeHUsT ()OPMYJI BEIIECTB
Y YPABHEHUM XUMUYECKUX PEAKIINN;

e OTIPEJICTISATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHUAX pA3UYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIAcCy COEIMHEHUU 1o ¢opmysaMm, BHII XUMHYECKOU
CBSI3U (KOBaJE€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKHUX
COCIMHCHHUSX, 3apsi MOHA MO0 XUMUYECKON (QopMyIie, XapaKkTep Cpeisl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUM, THUIl KPUCTALTUMYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

epackpbiBaTh cmbicn llepuogmueckoro 3akona JI. M. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIKMCHIBATh W XapaKTepu3oBaTh
Tabnuunyto popmy Ilepuoamdeckoi CUCTEMBbI XHMHUYECKUX HJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymnma)y U «rmodouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HayYeHUs, KOTOpbIE HMEIOTCA B TNEPHUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrmpesiiesieHie WX 10 DJJIEKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOSHHUS UX
aTOMOB;

e KJTAaCCU(UIIUPOBATh XUMHUYECKHE DIJIEMEHTBHI, HEOPTraHWYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YMUCIy U COCTaBy YYACTBYIOIIMX B PEAKIIUU
BEII[ECTB, MO TEIIOBOMY 3(P(HEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHMCIICHUS
XUMUYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMUCHIBaTH) OOIIMEe W CHeNU(PUYECKHE XUMHUYECKUE
CBOMCTBAa NPOCTBHIX M CJOXHBIX BEIIECTB, MOJTBEP)KIas OIMNKUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKLINM;

e COCTaBJISITh YPABHEHUSI DJIEKTPOJIUTUUECKON TUCCOIIUALINU KUCIIOT, IIEJI0YEeH
U COJIEH, MOJIHbIE U COKpaIIEHHbIE YPaBHEHUS peaKIuii HOHHOrO OOMeHa,
YpPaBHEHUSI PEaKIUi, MOJATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETUYECKOM
CBSI3U MEXK]1y BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

e PaCKpBIBATh  CYHIHOCTh  OKHUCJIHMTEIHHO-BOCCTAHOBUTEIIBHBIX  PEaKIUi
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCa 3TUX PeaKluid;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTA OT HX CTPOCHHS,
BO3MOXXHOCTH TMPOTEKAHUS XMUMHUYECKHX NPEBpAlIEHUNA B Pa3IUYHBIX
YCIOBUSIX;



¢ BBIYHUCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJII0 XHMHUYECKOTO 3JeMeHTa Mo (opMmysie COeAMHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PacTBOpE, MPOBOAUTH pacdEThl IO
YPaBHEHUIO XUMUYECKON pEaKInu;

e COOJMIOAATH MpaBUja MOJIb30BAHUSI XUMUYECKON MOCYI0M M J1a00paTOPHBIM
o0oOpynOoBaHUEM, a TakXKe TpaBUia OOpalIeHUs C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKLUMSMU TIO BBIMIOJHEHUIO J1a0OpATOPHBIX
XUMHUYECKUX OIMBITOB IO TMOJYYEHUI0O M COOMpaHUIO Ta3000pa3HbIX
BEIECTB (aMMHUaKa 1 yIJIEKUCIIOro ra3a);

o IPOBOJIUTH PEAKIIMH, MOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IUYHBIX
BEIIIECTB: pACMO3HABaTh OMBITHBIM IMYyTEM XJIOPHA-, OPOMHI-, HOAMI-,
KapOoHart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

o IPUMEHATH OCHOBHBIE OTIEPAIIUN MBICIHTEIHHONU JEATEIBHOCTH — aHAIHU3 H
CUHTE3, CpaBHEHHE, O0O0O0O0IIeHHe, CHUCTEMAaTHU3allUul0, BBIABJICHUE
NPUYUHHO-CIEICTBEHHBIX CBS3€M — /I M3YYCHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKlUi, €CTECTBEHHO-HAy4YHbIE€ METOJbl TO3HAHUS —
HaOJII0/IeHUEe, U3MEpPEHHEe, MOJEITUPOBAHUE, SKCHEPUMEHT (peajbHbId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBO 4yacosB J1eKTpo e OBbIe
Ne HaumeHoBaHue pa3jieioB u ACKTPOHHbIE (1HPPOBLIE)
KonTposbHbie IIpakTuyeckue o0Opa3oBaTe/IbHbIE PeCypPChI
n/n TeM MPOrpamMMbl Bcero
padoThI padoThI
Paznen 1.IlepBoHavaibHble XUMHYECKHE OHSATHSA
XuMusa — BakHast 00J1aCThb
11 €CTECTBO3HAHUS U 5 5 bubnunoreka LIOK
' MPAKTUYECKOU NEeSATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJIOBEKa
BeitectBa 1 XMUMHUYECKHE bubnunoreka LIOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pasjen 2.BaxHeiine npeacrTaBuTe/ M HEOPraHMYECKUX BelIECTB
51 Boznyx. Kucnopon. Ilonstue 6 bubmuoteka [IOK
' 00 okcumax https://m.edso0o.ru/7f41837c
99 Bonopoa. ITonsrue o kucimorax 8 1 bubmmnoreka HOK
' U COIISX https://m.edso0o.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubmmnoreka HOK
2.3 5 1 1
OCHOBAaHHUIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACChI 1 1 1 bubnuoreka [{OK
' HEOPTraHUYECKUX COETUHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3.11epuoanyeckuii 3axkon u Ilepuoguveckasi cucreMa xumunueckux 3jaemMeHToB /. U. MenneneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn

3.1

[Iepuoanueckuii 3aKOH U

7

bu6nunorexa LIOK



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

IIepnonnueckas cucrema
XHMHYECKUX dj1eMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma

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

XUMHYeCcKas CBA3b.

32 | Ouscmmremao- ; toalim spontte1857c
BOCCTAaHOBUTCIIbHBIC PCAKIINN
bubnnoreka IIOK
Hroro mo paszety 15 https://m.edSO(I)l. ru/7f41837c
PesepBHOE BpeMms 3 buGnuorexa [IOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Paznen 1.BenrecTBO 1 XUMHYECKHE PeaKIIUU
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2.HemeTa/JIBI M HX COeTHHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' Py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 Bubmmorexa [IOK
' . py ’ poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o paznueny 25



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

Pa3zgen 3.MeTa/JIbI M MX COCAUHECHUSA

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 oKpyskamomas cpeia
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumun. Ponb XMMuM B ’KU3HU YEIIOBEKA. 1 bu6nunorexa LIOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TousgTre 0 MeTOAAaX MO3HAHUS B XUMHUHU 1 bubmorexa LOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padota Ne 1 «IIpaBuiia paboThI B
3 J1a00paTOpru U IPUEMBI 0OpalleHus ¢ 1a00paTOPHBIM 1 bubnnorexa [IOK
patop p patl paTop https://m.edsoo.ru/ffod23dc
000pyI0BaHHEMY
4 YucTeie BemecTBa 1 cMecH. CriocoObl pasieneHus 1 bubnunoreka LIOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas pabora Ne 2 «Pa3nenenue cmeceil (Ha 1 bubmuoteka [IOK
pUMepe OYUCTKU TTOBAPEHHOU COJIN)» https://m.edsoo.ru/ff0d28c8
bu6nmorexa LIOK
A 1
6 TOMBLH MOJICKYIBT https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HaKH (CUMBOJIBI) 1 bubmuorexa [{OK
XUMHAYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle U COXKHEBIE BEMIECTBA 1 bubmorexa HOK
p i https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MONEKYIAPHOE YUEHNE 1 bubmorexa LIOK
yAp y https://m.edsoo.ru/ff0d2d50
10 3aK0H NOCTOSHCTBA COCTaBa BEIIECTB. XUMHUUYECKas 1 bu6nunorexa LIOK

dbopmyna. BageHTHOCTh aTOMOB XUMHUYECKHUX

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

9JICMCHTOB

1 OtHocutenbHas aroMHas macca. OTHOCUTEIbHAS bubmuorexa [IOK
MOJIEKYJIIpPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIs1 XUMHUYECKOTO dJIEMEHTA B bubnunorexa LIOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosb. MousipHast Macca ]f?tp'[fsnlpllr?]T:(;(::)(I)lr(jlliff 0d5230
14 DU3NYECKUE U XUMUYECKHUE SBICHUS. XUMUYECKas bubnnorexa [JOK
peakuus https://m.edsoo.ru/ff0d37fa
15 HpI/IBHaj(I/I U YCJIOBHSI IPOTEKAHUSI XUMHUUECKUX bubnuorexa [IOK
peaKuuit https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHMsI MACChl BEIECTB. XUMHUECKUE bubmmoreka [JOK
YPaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 BrrunciieHus KojaudecTBa, MacChl BEIIECTBA 110 bubnunoreka LIOK
YPaBHEHUSAM XUMUYECKHX PEaKLIUN https://m.edsoo.ru/ff0d5708
18 Knaccudukanms XuMruaeckux peakiuii (CoeuHeHus, bubnnorexa [JOK
pa3lioKeHus1, 3aMEeIIeHUsI, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIA-IHIIUKIIONEIUCT. bubmmnoreka HOK
O06o0011eHre U cucTeMaTU3alus 3HaHU] https://m.edsoo.ru/ff0d40c4
20 KonTponsHnas pabora Nel no Teme «Bemecta u bubmmnoreka HOK
XUMUYECKHE PEAKIINH https://m.edsoo.ru/ff0d4290
91 Bo3ayx — cMech razoB. CocrtaB Bo3ayxa. Kucmopon bubnnoreka [JOK
— 3JIEMEHT U MpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
99 Pu3nyecKue 1 XUMHUUYECKHE CBOMCTBA KUCIOPOIa bubnuotexa [JOK
(peakuuu okucienus, ropenue). [lonsatue o0 okcumax https://m.edsoo.ru/ff0d4614
93 Cnioco0sI ToTyueHus KUCIOpo/ia B 1abopaTopuu u bubnuotexa [JOK
MPOMBINUIEHHOCTH. [IpuMeHenune kuciaopoaa https://m.edsoo.ru/ff0d497a
24 TennoBoii 3¢ hekT XUMUUECKOH peakiuu, MOHATHE O bubmuoteka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d37fa
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TCPMOXUMHNYCCKOM YpaBHCHHHU, 5K30- U
OHAOTCPMHUUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

25 TomnmuBo (He(Th, yroib U ME€TaH). 3arpsi3HEHUE bubnmnoreka HOK
BO3]1yXa, CIIOCOOBI €ro Mpe0TBpaICHUs https://m.edsoo.ru/ff0d4c4a
26 [TpakTrueckas padorta Ne 3 o reme «llonyuenue u bubmmoreka [JOK
cobupaHue KUCIOPO/ia, U3YYCHHE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
97 Bonopon — 35eMeHT 1 IpocToe BELIECTBO. Bu6muoteka [JOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 DuU3NYECKUE U XMMAYECKUE CBOMCTBA BOJIOPOA. bubnnorexa [JOK
[IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
bubnnoreka [JOK
29 Homsite o KueoTax it comx https://m.edsoi.l ru/ff0d5002
bubnnorexa [JOK
30 Crioco0sblI MoTy4eHHs BOAOPO/Ia B TAO0OPaTOPHH https://m.e dsoc%.lru FF0d4ddO
31 [TpakTrueckas pabota Ne 4 o reme «llonyuenue u bubnnorexa [JOK
cobupaHue BOJOpOa, U3yUYEeHUE €0 CBOUCTBY https://m.edsoo.ru/ff0d4f42
. . bubnnorexa [JOK
32 MonsipHblif 00bEM ra3oB. 3akoH ABOTaapo https://m.e dso:)_.[ru /F0d5426
33 Brruucnenus 00b€Ma, KOJTUYECTBA BEIIECTBA ra3a 1Mo bubnuoreka [{OK
€ro U3BECTHOMY KOJIMUYECTBY BEIIECTBA WU 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruucnenust 00€MOB ra3oB 110 YPaBHEHHUIO PEAKIIUN bubmuoreka [IOK
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIEHH ra30B https://m.edsoo.ru/ff0d5708
35 duznueckre 1 XUMHUYECKHE CBOMCTBA BOJIBI bubmmorexa TIOK
https://m.edsoo.ru/ff0d587a
. bubnuotexa [JOK
36 CocraB ocHoBanwuii. [ToHsTHE 00 HMHIUKATOPAX https://m.e dSO(E.Iru o
37 Bona kak pactBopurens. HachleHHbIE 1 bu6muoreka [JOK

HCHACBINICHHBIC PACTBOPHI. MaccoBas 10J1s BellecTBa

https://m.edsoo.ru/ff0d5b40
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B pacTBOpe

[IpakTrueckas padota Ne 5 o teme «IIpurorosnenue

38 PacTBOPOB C OMPEIEIEHHON MacCOBOM JToei bubmmorexa LIOK
N https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 Kontponbnas padota Ne2 no teme «Kucnopos. bubmmoreka [JOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KiaccuuKanys, HOMEHKIIaTypa bubmmorexa [JOK
https://m.edsoo.ru/ff0d664e
41 [TomrydyeHnue 1 XUMHUYECKHE CBOMCTBA KUCIOTHBIX, bubmmorexa [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHMsI: COCTaB, K1accuukaIms, HOMEHKIATypa bubmmorexa [IOK
https://m.edsoo.ru/ff0d67ca
43 [TorydyeHnue u XuMUYeCKUE CBOMCTBA OCHOBAHUI bubmorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccuduxaius, HOMEHKIATypa bubmorexa LIOK
https://m.edsoo.ru/ffOdfee2
45 [Tomydyenue 1 XuMHUYECKHE CBOMCTBA KUCIOT bubmmorexa [IOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATypa, CocoObI bubnnorexa [JOK
MOJIY4YEHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTANBHBIX 337124 10 TeMe « OCHOBHBIE brbmmorexa [TOK
. https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUYECKUX COSTMHEHUI
48 ['eneTndeckas CBA3b MEXKIY KJIaCCAMH bubnmnorexa LIOK
HEOPraHWYECKUX COETMHEHUIN https://m.edsoo.ru/00ad9a50
. bubmuoreka [{OK
49 O00011IEHNE U CUCTEMATU3ALMs 3HAHUN https://m.edsoo.ru/00ad9ch?
50 Kontponbnas padota Ne3 no teme "OcHOBHBIE bubnuotexa [JOK
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KJIACChl HEOPTaHMYECKUX COCTUHEHUN"

https://m.edsoo.ru/00ad9ela

51 [TepBbIie MOMBITKH KIAaCCH(PUKAIIMH XUMHUECKIX bubnmnoreka HOK
aneMeHTOB. [IoHsATHE O rpynmax cXOQHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
Ilepunonnueckuii 3akoH u [lepuonnueckas cucrema bubmmoreka [JOK

52
xumuueckux 3yemenToB . . MenaeneeBa https://m.edsoo.ru/00ada52c

53 [Tepuonpl, TpymIbI, 11O, TITTBI bubmmorexa [JOK

PUOIBL, TPYHLIBL TOMPY https://m.edsoo.ru/00ada52c
bubnunoreka LIOK

54 Ctpoenue atoMoB. CocTaB aTOMHBIX siziep. M3oTombl

p AP https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000I0YEK aTOMOB
55 anemeHToB Ilepuoanueckoii cucremsl J. 1 bubmorexa HOK
proa o https://m.edsoo.ru/00adaébc
MenneneeBa
XapakTepucTuka XMMHYECKOTO 3JIEMEHTA T10 €Tr0
56 noJjioxkenuto B Ilepuoaunueckoii cucreme . U bubmorexa HOK
P o https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa Jijisi pa3BUTHUS
57 Hayku U npaktuku. /. . MeHnneneeB — y4EHbIi bubmmorexa [JOK
Y P T A Y ’ https://m.edsoo.ru/00ada96e
Mearor ¥ rpaxaaHuH

58 PesepBHblit ypok. O0001I€HNE U CUCTEMaTH3aIHS bubmuoteka [IOK
3HaHu# / Beepoccuiickas npoBepouHas pabora https://m.edsoo.ru/00adb33c
Kontponbnas pabota Ne4 o reme «CTpoeHue aroma.

59 Xumuueckas cBsizb» / Beepoccuiickas mpoBepouHas brbmmorexa [TOK

P POBEp https://m.edsoo.ru/00adb486
pabora

60 DJIEKTPOOTPHUIIATETLHOCTh ATOMOB XHMUYECKUX bubnuotexa [JOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8

bubnunorexa LIOK

61 Nonnas xumudeckas CBs3b

https://m.edsoo.ru/00adac34
62 KoBanieHTHast monsipHast XUMUYECKasi CBS3b bubnuotexa [JOK
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https://m.edsoo.ru/00adaab8

63 KoBasienTHas HemosipHas XUMUYECKas! CBIA3b 1 bubmorexa LIOK
p https://m.edsoo.ru/00adaab8
bu6nmorexa [IOK
64 Crenens okucsenus 1 https://m.edsoo.ru/00adae28
65 OKHUCINUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1 bubnnorexa LHOK
peartt https://m.eds00.ru/00adb076
bubnuoreka [{OK
1
66 OKUCIUTEIN U BOCCTAHOBUTEIN https://m.edsoo.ru/00adb076
67 O06001IeHNEe U CUCTEMAaTH3aIisl 3HAHUH 110 TeMe 1 bubnuoreka [{OK
«Ctpoenne atoMa. XMUMHUYECKasl CBS3b https://m.edsoo.ru/00ad9ch2
. bubnuoreka [{OK
68 000 1
ObobmeHue 1 CHCTEMATH3AUNA SHAHMH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
uudgposbie
Nen/m Tema ypoka Kontpoabubie  IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 [Tepuoanueckuii 3akon. [lepuonnueckas cucrema 1 bubmuorexa [JOK
XUMHU4YecKuXx djemMeHToB M. Y. MenaeneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 1 bubnnoreka [JOK
XUMHUYECKUX IEMEHTOB IIEPBBIX TPEX MEPHUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOpPraHWYeCKUX BEIIESCTB https://m.edsoo.ru/00adb7e2
4 Bubl XMMUYECKOI CBSA3U U TUIIBI 1 bubnuotexa [JOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme «IloBTopenue u
3) yriyOseHue 3HaHU OCHOBHBIX Pa3ziesioB Kypca 8 1 1
KJ1acca
5 Knaccuukanus XuMU4ecKux peakiuii no 1 bubnuoreka [IOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTU XUMHUYECKOM peaKIuu.
7 [TonsTue o FOMI())FGHHLIX U TeTe OF:HHLIX 1 bubmmorexa [OK
P https://m.edsoo.ru/00adbe9a
peakusax
[TonsiTre 0 xXuMH4eckoM paBHOBecHH. DaKTOPHI,
8 BIIMSIOIINE HA CKOPOCTh XUMHUYECKON peakIuu U 1 bubmorexa HOK
P p https://m.edso0o.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO PABHOBECUS
9 OKHCIINUTENLHO-BOCCTAHOBUTEIILHEIE PEAKITNU 1 bubmmorexa LOK
P https://m.edsoo.ru/00adcade
10 Teopus PAEKTPOTUTUYECKON TUCCOIIHAITIH. 1 bu6mmoreka [JOK
CuiibHBIE U CJTa0bIe DJIEKTPOJIHTHI https://m.edsoo.ru/00adcd68
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bubmuorexa [JOK

11 HonHnble ypaBHEHHS peaKIuii
P peart https://m.eds00.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAaHU B
12 CBETE MPEICTABICHUI 00 JICKTPOITUTHICCKOM bubmmorexa [JOK
pedl P https://m.edsoo.ru/00add5d8
JUCCOLUALIUU
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MIPEJICTABICHUA 00 IEKTPOIUTUICCKOM bubmmorexa [JOK
P P https://m.edsoo.ru/00add8b2
JUCCOLUAIIUU
14 [TonsiTe o rupponuse conen bubmorexa LHOK
P https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 0606 i
ODHICHUE 1 CHCTCMATHIAMHA SHARMIH https://m.edsoo.ru/00addd12
16 [IpakTnueckas padora Ne 1. «Pemenue bubnnorexa [HOK
SKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme
17 «INEKTPOIUTHYECKAS TUCCOIAINST. XUMUYECKHE bubmorexa HOK
P A Tt https://m.edsoo.ru/00addecO
peaKkIu B pacTBOpax»
18 OO1m1ast xapakTepuCTHKa rajloreHoB. XUMUYECKHE bubnuoreka [IOK
CBOKCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CoJisiHast KHCI0Ta, XUMUYECKHE bubnuotexa [JOK
CBOMCTBA, NIOJIy4YCHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas padora Ne 2 no teme «llomyuenue bubnuoreka [IOK
COJISTHOM KHMCJIOTBI, U3YUYEHHE €€ CBOMCTB) https://m.edsoo.ru/00ade348
91 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX bubnmoreka [JOK
peaxiuii, ecu OJUH U3 PEareHTOB JaH B U30bITKE https://m.edsoo.ru/00ade488
bu6mmorexa [IOK
22 OO6mras xapakTeprucTrka 3J1eMeHTOB VI A-Tpyiibl
B P P 124 https://m.edsoo.ru/00ade64a
23 Annorponusle Moaudukanuu cepsl. Haxoxnenue bubnuorexa [IOK
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cepbl U €€ COCIMHEHU B pupoe. XUMUYECKUE
CBOICTBA CEphI

https://m.edsoo.ru/00ade64a

24 CepoBonopo, ctpoeHne, (U3HIECKUe U bubnnoreka HOK
XUMUYECKHE CBOMCTBA https://m.eds00.ru/00ade802
o5 Oxcuppl cepbl. CepHas KUCIOTa, (U3HUECKUE U bubnmoreka [JOK
XUMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaKIUH, JeKaIUe B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIOCcO0a MOTy4YeHHs CEpHOU bubnuorexa [JOK
KHUCJIOThl. XUMHYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH https://m.edsoo.ru/00adec8a
Cpelbl COeIMHEHUSIMU CEPhI
97 Brrunciienne MaccoBoil 1071 BbIXOAA MPOIYKTa bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO1as xapakTepucTUKa 3JeMeHTOB V A-TpYIIIbL.
28 A30T, pacpocTpaHeHue B Ipupoie, pu3nuecKkue u bubmmorexa LIOK
. https://m.edsoo.ru/00adeeat
XUMHUYECKHUE CBOWCTBA
29 AMMHaK, ero GU3n4ecKue U XMMUYeCKHe bubnnoreka [JOK
CBONCTBA, IIOJIyYEHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpakTuueckas padora Ne 3 o teme «llomyuenue bubnnorexka [JOK
aMMHaKa, U3y4YeHUEe €ro CBOMCTBY https://m.edso00.ru/00adf180
31 A3oTHas KUC0Ta, €€ GPU3NIECKHEe U XUMUYECKUE bubnmnoreka [JOK
CBOMCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHSI B
39 KauecTBE MUHEPATbHBIX YIOOpPEHUH. XUMUYECKOE bubnmoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpelibl COEAUHEHUSIMU https://m.edsoo.ru/00adf518
azoTa
dochop. Oxcun dhocdopa (V) u dochopuas
. bu6mmorekxa [IOK
33 KHCIIOTa, (PU3MUECKHE U XUMUIECKUE CBOWCTBA,

MOJIYUCHHUEC

https://m.edsoo.ru/00adf68a
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Hcnonb3oBanue GochaToB B KaUeCTBE

34 MUHEPAJIbHBIX YIOOPEHUN. 3arpsisHEHUE bubnnorexa LIOK
p N YAOOP - 24P https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu
35 Yruepoa, pacupocTpaHeHue B IPUPOJIE, bubnuoreka [IOK
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaepojaa, ux GU3NIECKUe U XUMUICCKHE
. bu6mmoreka [IOK
36 CBOMCTBA. DKOJIOTHYECKHUE TIPOOIIEMBI, CBSI3aHHBIC
https://m.edsoo.ru/00adfebe
¢ okcuaoM yraepona (1V)
37 VYronbHas KUCIOTa U €€ COTU bubmorexa LHOK
https://m.edso00.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o teme "Ilomyuenue
38 TJIeKUCIIoro raza. KauecTBeHHas peakius Ha bubmorexa LHOK
Y . P https://m.edso0.ru/00ae027e
KapOOHaT-MOH
39 [lepBoHayanbHbIE TOHATUS 00 OPraHUYECKUX bubnuorexa [JOK
BEILIECTBAX KAK O COEUHEHUAX yriepoaa https://m.edsoo.ru/00ae054e
40 Kpemuunii u ero coequHEeHHUS bubmorera [TOK
P https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue
41 JKCIIEpUMEHTAIBHBIX 337124 110 TeMe «BakHeime bubmmorexa [TOK
P https://m.edso0o.ru/00ae0bf2
HEMETaJUTbl U UX COCTUHEHUS
42 KonTponbnas padora Ne3 no teme «BaxHeilmne bubnuoreka [IOK
HeMeTaJIJIBl ¥ UX COSINHECHUS https://m.edsoo.ru/00ae0e18
OO01mas xapakTeprucTUKa XUMUYECKUX HIIEMEHTOB
43 — MeTaJlJIoB. MeTaiudeckas CBsi3b U bubnmoreka [JOK
METAJUTNYECKask KpUCTAJUIMYECKash PemETKA. https://m.edsoo.ru/00ae103e
dusnyuecKkre CBOMCTBA METAIIOB
44 XUMUYECKHE CBOMCTBA METAIIIIOB. bu6mmorexa [IOK

3J'IeKTpOXI/IMI/I‘-ICCKI/II71 pax HaHpH)KCHI/Iﬁ MCTAJJIOB

https://m.edsoo.ru/00ael1156
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O6mue ciocoOb! monydeHus MmeTauioB. CIIIaBbl.
BbruricieHus mo ypaBHEHUSIM XUMHUYECKUX

bubmuoreka [JOK

45 peaKuid, €CJIU OJJMH U3 PEareHTOB COJICPIKUT https://m.edsoo.ru/00ae1156
puMecH
46 [TonsTHE O KOPPO3UM METAJIIOB bubmmorexa [JOK
https://m.edso0.ru/00ae1278
bubnmoreka [JOK
4 Wlenotbic MeTanL https://m.edsochru/Oan14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPHUS U KU bubmorexa LHOK
https://m.edsoo.ru/00ae14b2
49 IllenoynO3eMeIbHBIC METAJLIbI — KAJIbIUN 1 bubmuorexa [JOK
MarHum https://m.edsoo.ru/00ae15e8
50 Baxueiime coeIMHEHNS KaJIbLIUS bubnmorexa LOK
https://m.edsoo.ru/00ae15e8
51 O000111eHIE U CUCTEMATH3aIlUs 3HAHUH
N N bu6mmoreka [IOK
52 JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS https://m.e dsogru 100261886
53 [IpakTuueckas padora Ne 6 o teme "KeéctkocTh bubnuoreka [IOK
BOJIbI M METO/BI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmuorexa [JOK
>4 AdtromHiHit https://m.edsogru/Oan1c64
55 AM@oTepHbIe CBOMCTBA OKCHUA M TUIPOKCHIA bubmorexa [JOK
https://m.edsoo.ru/00aelc64
bubmuotexa [JOK
56 Keneso https://m.edsogru/Oan1d86
57 Oxcupl, TuIpoKcU BT U conn xkene3a (1) u xxenesa bubmuotexa [JOK
) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre 1 cucTeMaTr3alis 3HaHHHA
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[TpakTuyeckas padora Ne 7. Pemenue

59 AKCIICPUMEHTAIIBHBIX 337124 110 TeMe «Baxxuenmme 1 bubnnorexa LIOK
https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brrurcnenus mo ypaBHEHUSIM XUMHUYECKUX
60 peaKIuii, eciiu OJJUH U3 PEareHTOB JaH B U30BITKE 1 bubnmoreka [JOK
WA COAEPKUT IPUMECH. Bbruucienus MaccoBoun https://m.edso0.ru/00ae1750
JIOJIA BBIXOJ1a TIPOJTyKTA PEAKIIUU
61 O0o001IeHNe U CHCTeMAaTU3alNs 3HAHUN 1
62 KonTponbnas pabota Ne4 o Teme «BaxHeiimue 1
METaJUTbl U UX COSTUHEHUS
63 BeniecTBa u maTepuansl B TOBCEAHEBHOW KU3HU 1 bubnuorexa [JOK
YeJI0BeKa https://m.edso00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH CPEAbI 1 bubmmorexa [JOK
https://m.edsoo.ru/00ae4270
65 Ponb xumMum B perieHny SK0JIOrMUeCKUX MpodaemM 1 E::fs?;;?:(;{sigg/%%e@?o
66 O00011IeHIE U CUCTEMATH3aIUs 3HAHUH 1 E;::sj?;rz?:é{sigﬁllé%eo d0a
67 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 1 ngg;f:g;gﬁ}é% db33c
. bubmuorexa [JOK
68 O00011IeHIE U CUCTEMATH3AIU 3HAHUI 1 https://m.edsogru/OOad9cb2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeILHOM MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHUus

1

ITo Teme: «HepBOHa‘-IaJII)HBIe XUMHWYCCKUC ITOHATHUS»

11

1.2

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSTHUH: arowm,
MOJIEKYJIa, XMUMMYECKHH 3JEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJISIpHas Macca, KOJINYECTBO
BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas [0S XHMUYECKOTO
JJIEMEHTa B COEJMHEHUHU, MOJSPHBIM 00BEM, XMMHUYECKas peakius,
KJacCU(pUKalMsg  peakluil:  peakluuud  COEAUHEHUs,  PEaKIHH
pa3iOKEHUs,, pEaKUMU 3aMeLIeHMs, peakuuu oOMeHa, 5K30- U
SHAOTEPMUYECKUE PEAKIHUU, TEIIoBOW 3 (EKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpC

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHWYCCKUX MOHATUH U

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BATh XUMHNYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUA (I)OpMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

PaCKphIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCcChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCOAUMHECHUAX

1.6

KJaccu(UIUpPOBaTh XMUMHUYECKHE pEakuuu (M0 YUCIy M COCTaBy

YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, MO TEIIIOBOMY (D deKTy)

1.7

BBIUUCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIISITh MAacCOBYIO JIOJII0 XHMHUYECKOTO 3JeMeHTa 1o (opmyie

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJTIO BEUIECTBA B PACTBOPE

NPUMEHATh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAaHUE,  OKCIEPHUMEHT  (peajbHBIdA |
MBICJICHHBIN )

[To Teme: «BaxkHeiime npeacTaBUTEIN HEOPTaHUIECKUX BEIICCTB)

pacCKpeiBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX TTOHSATHH: OKCH I,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTL BCHICCTB K OHpe,Z[eJ'IéHHOMy KJIaccy

COCIMHEHUH 1Mo Gopmynam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHNM4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHME CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIHI

2.5

IMPOrHO3NPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTU HPOTCKAHUA XHUMHUYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1ab0paTOpHBEIM O00OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBINOJTHEHHUIO
1a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYEHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAAa M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENCIEHHON MacCOBOW JOJIEM PacTBOPEHHOrO
BEIIIECTBA, IUNIAHUPOBATH U MPOBOAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TMOMOIIBIO

MH/IMKAaTOpPOB (JIaKMYC, (heHONIPTaNCHH, METUIIOPAHXK U JPYTHUE)
IIPOBOAMTD PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIIUU

ITo Teme: «llepmogmueckun 3akoH u Ilepuommueckas cucrema
xumudeckux snemeHToB J[. M. MenpeneeBa. CtpoeHne aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTENLHBIC pcakumn»

3.1

PaCKpbIBATb CMBICJI OCHOBHBIX XHUMHWYCCKHUX HOHATHH: AApO aroma,
ANIEKTPOHHBIA CIIOM aroma, aTOMHas oOpOWTanb, paguyc aroma,

XUMHUYCCKasd CBA3b, IOJIApHAass W HCIOJApHAsd KOBAJICHTHAA CBA3b,




3.2

3.3

ANEKTPOOTPHUIIATEIBHOCTh, HOHHAsi CBSI3b, HWOH, KaTWOH, AaHWOH,
CTEIEHb OKUCIICHUS

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI

OMKCHIBATh U XapakTepu3oBaTh TaOnuuHyro ¢opmy llepunonnyeckoit
CHUCTEMbl XMMHYECKUX OJJIEMEHTOB: pa3IM4aTh MOHSTHUS «TJaBHas

noarpynmna (Arpymma)» u «mobounas moarpynmna (brpymma)y,

«Manble» U «OOJIBIINE) MEpUOAbI

3.4

3.5

packpsiBaTh cMmbica [lepuoauueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOICTB
XUMHWYCCKHUX DJJIEMCHTOB OT UX IIOJIOXKCHHSA B HepnoanquKoﬁ

CHCTCMC

COOTHOCUTHb  0003HAu€HHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ileppoguueckass  cucremMa  XuUMHYeckux  dnemeHtoB  J[.U.
MenneneeBa» € YHUCIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMUMUYECKUX 3JEMEHTOB (COCTaB M 3apsa  s1pa, oOluee Yucio

AIIEKTPOHOB U PaCIpeeIeHIE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KVIACC

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCOAUMHCHUAX

ONpCACIIAATL BUJ XUMHYECKOH CBS3U (KOBaJICHTHaSI u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

Kon
IPoBepPsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'O 00111er0 00pa30oBaHUs

ITo Teme: «BemiecTBo U XUMHUYECKast peakuus»

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX TIOHSATUH: pacTBOp,
SJICKTPOJINUTBI, HEBJICKTPOJIHUTHI, JJCKTPOIUTHYCCKAd AWCCOLMaNus,
pEeaKuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOEe pPaBHOBECHE,
obpaTuMble " HEOOpaTUMbIe peakiuu,
OKHCIUTCIBbHOBOCCTAHOBUTCIBHBIC pCaKkiuu, OKHCJIIUTCIIb,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTepHOCTh,  XUMHUYECKass  CBs3b  (KOBQJICHTHAs, HWOHHAs,

MeTaJlJIM4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh




XUMHUYECKON peakiuu

1.2

1.3

14

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX IOHATUH H
HIPUMEHSATh 3T MOHSATHUS IIPU ONUCAHNUY BELECTB U UX IPEBPALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIUEHHBIC YPAaBHEHUs DPEaKLHUH
MOHHOr0 0OMeHa

pacCKpeiBaTb CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOUN peaKIuu

IIo Temam: «Hemeramnsl M uX coeguHEHUS» U «MeTamabpl U HUX

COCOAUHCHUA»

2.1

2.2

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CHCIIU(PUICCKIEC XUMUICCKUE
CBOICTBa MPOCTBIX U CIJIOKHBIX BEIIECTB, MOJTBEPXKIasi OMUCAHHE
MpUMepamMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHUI COOTBETCTBYIOIIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPIKKAAOIMINX CYHICCTBOBAHUC

TCHETUYCCKOM CBS3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B pPa3JINYHbIX

YCIIOBHSX

2.4

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71ab0paTOpHBIM O00OpYAOBaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUAMH IO BBINOJIHEHUIO
71a060paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYEHHIO U COOMPAHMIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

OPOBOJUTH pEaKIMM, MOATBEpKIAIOIINEe KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: PACMO3HABATH ONBITHBIM MyTEM XJIOPHUI-,
Opomuza, womua, kapbonar, ¢ocdar, cumukKar, cyiubdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIMUEC B BOOAHBIX paCTBOPAX HCOPTraHUYCCKUX BCIICCTB

ITo Teme: «XuUMUSA U OKPYIKAIOILAsL Cpesay

3.1

pacKpbIBaTh CMBICII  OCHOBHBIX xuMuueckux mnoHstui: [IJIK

BCIIECTBA,; KOPPO3Usd METAJIIIOB

3.2

IIPUMCHATE OCHOBHEBIC OII€panuu MBICITUTEIBHOMN JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIICHNE, CHCTEeMAaTU3aIUIO,
BBISIBIICHHE IPUYMHHO-CIICACTBEHHBIX CBA3€d — JUIS  H3yYEHHUS
CBOﬁCTB BCHICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHay‘-IHLIC
METO/BI IO3HAHHSA — HAOIIOJACHHWE, W3MEPEHHE, MOJEIHpPOBaHNUE,

9KCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Kon
1

11

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Tpenver xumuu. Ponab XuMuu B KM3HHM 4YejoBeka. XUMHsS B CHUCTEME HayK.
Tena u BemiecTBa. PU3HUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BCIIICCTB

ITonsTHE O MeTOAAX MO3HAHUSA B XMMUM. UHCThIEC BEIIECTBA U CMECH. Crioco051

pas3aeneHus cmecen

1.3

1.4

ATOMBI © MOJICKYJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe K CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJICKYJ'ISIpHOG YUCHUC

XuMuueckas (I)OpMyna. BaneHTHOCTE aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
INOCTOAHCTBA cocCTaBa BCIICCTB. OtHocuTeNnbHas aTOMHas macca.
OtHocuTeabHAS MOJICKYJISIpHAd Macca. MaccoBas 701 XUMHYECKOT0 3JIeMEeHTa

B COCTUHEHUH

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KoJM4ecTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemecTtBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

dusnueckue U XUMUYECKUE SBJICHHUSA. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHUs MAcChl BEUIECTB. XUMHUUecKue ypaBHeHus. Knaccudukanus

XUMHUYCCKUX peaKL[Hf/'I (COCI[I/IHCHI/IH, Pa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOU MOCY 10, C MpaBUiIaMu
paboTel B JabopaTopun W mpuéMamMu OOpamieHus C  J1abOpaTOPHBIM
o0opysoBaHHEM, H3yuYe€HHE U ONucaHue (QU3MYECKHX CBOWCTB 00pasiioB
HEOPTraHWYECKUX BEIIeCTB, HabOmoaeHne ¢GU3NYecKuX (TUIaBICHUE BOCKA,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIIKE, KHUIEHHe W KOHACHCAIUs BOMAbBI) U
XUMUYEeCKHX  (TOPEHHE CBEYM, NPOKAJIMBAaHWE  MEIHOW  IPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHUCIOTOW) sIBIICHUH, HAOMIOJEHUE W OINHCAaHUE
NPU3HAKOB TMPOTEKAHHUA XUMHUYECKHUX peakuuid (pas3joxkeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, pa3lioKeHUe
rugpokcuaa meau(ll) nmpu HarpeBaHuM, B3aUMOJICHCTBHE *Kejie3a C paCTBOPOM

conu meau(ll), n3ydenue cnocoOoB pazaencHus cMeceil (C TOMOIIbI0 MarHUTa,




2.1

2.2

2.3

bunbTpOBaHME, BHIMMAPUBAHUE, TUCTHILISAIMS, XpomaTtorpadus), MpoBEICHUE
OUYHMCTKHU MOBAPEHHOM coyu, HAOJIO/IEHUE U ONTMCAHKE PE3YJIbTaTOB MPOBEICHHUS
OIIBITA, MIUIOCTPUPYIOLLErO0 3aKOH COXPAHEHMS MAacChl, CO3JaHHUE MOJEIeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxnelinue npecTaBUTeNIM HEOPraHMYECKUX BEIIECTB

Bosnyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxokaeHwe Kuciaopoja B Hpupoje, (GU3NYecKHe M XUMHYSCKUE
cBorictBa (peakumu ropeHus). Oxcunbl. [Ipumenenue kuciopoga. CrocoObl
MOJTyYeHHUsT KHUCIOpoJa B J1ab0paTopuyd W TPOMBINUICHHOCTH. KpyroBopot

Kkuciopoja B mpupojie. O30H — aioTporHas MoaupuKaius KUCIopoia

TennoBoit 3 hekT XUMUIECKON peaKiuu, TEPMOXUMHUUYECKHE YPAaBHEHHUS, IK30-
U DHJIOTEPMUYECKUE PEeaKIK. TOTUIMBO: yTOJIb U METaH. 3arps3HeHHE BO3IyXa,
yCHIIEHHE TapHUKOBOTO 3(PeKTa, pa3pylieHue 030HOBOTO CIIOS

Bonopon — anemeHT u mpocroe BemiectBo. HaxokaeHue Bomopona B MPUPOJE,
du3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnors! 1 conmmn

2.4

MounspHblii 00bEM Ta30B. Pacu€Tbl 10 XUMUYECKUM ypaBHEHUSM

2.5

2.6

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacplleHHbIe 1 HEHACBILIECHHBIE PAaCTBOPBI. PacTBOPUMOCTE BEIECTB B BOJE.
MaccoBass nmons Bemecrsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOAE M B KU3HM 4denoBeka. Kpyrosopor
BOABI B TIpuUpoJe. 3arps3HEHHe NpHUPOAHbIX BoA. OxpaHa M OYMCTKA
IIPUPOJHBIX BOJ

Knaccudukanus Heopranmdeckux coenuHeHuid. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpa3yomue (OCHOBHbBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. Homenknarypa oxcuaoB. Pusndeckue M XUMHUECKUE

CBOIiCTBa OKCHAOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHUN: IENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHU. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHM. [TonyueHne ocHOBaHUI

2.8

Kucnorel. Knaccudpukanus kucnor. Homenknatypa kucnor. ®dusuueckue u
XUMHYECKHE cBoMcTBa KHCaIOT. Pgan axktuBHocTu MetaiwioB H.H. Bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknarypa coneil. ®usnyeckue M XMUMHUYECKHUE CBOMCTBAa COJEH.

[Tonydenue coneit




2.10

I'eneTnueckas CBA3b MCKAY KiIaCCaMH HCOPraHUICCKUX COGI[I/IHCHI/II\/JI
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3.1

3.2

XVUMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEAEICHUE  COACpHKaHUS
KHCJIOpO/a B BO3JyXe, IMOJy4YeHHEe, cOOMpaHME, paclio3HaBaHUE U H3YydEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3ZHUKHOBEHUS U IIPEKpallleHUs] ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpa3iiaMu OKCHJIOB U ONHCAHHE WX CBOWCTB, IIOJIy4eHHE, coOupaHue,
pacrio3HaBaHME M M3Y4YEHHE CBOWCTB BOJOpOAA (rOpeHHe), B3auMoeicTBUE
Bozopoaa ¢ okcugom Meau(ll) (BO3MOXKHO HUCTIOIB30BAHKNE BHICOMATEPUATIOB),
HaOmrofieHne oO0pa3lloB  BEIECTB KOJMYECTBOM 1 MOjb, HCCIIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PAa3IMYHOM PacTBOPUMOCTHIO,
IPUTOTOBJICHHE PACTBOPOB C OINpeNeIEHHON MacCOBOM J10JI€ll pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEUCTBHE BOJbl C MeTaJyIlaMU (HaTpUEeM U KaJlbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB), OIPENEIEHUE pPacTBOPOB
KUCJIOT W IIEJOYEeH C IOMOIIBI0 HMHJMKATOPOB, HCCIIEIOBaHUE OOpPa3L0B
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOACHUE H3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJI0YeH, Hu3ydyeHue
B3auMoieiictBua okcuga menu(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMHM, PEaKIUH HEUTpaIN3allli, IT0JTy4YEHNE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHNE OJHOIO0 MeTaula JpYyTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BakHelmme kiacchl HEOPraHUYECKUX

COEIMHEHUI

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CTpoeHre aToMOB. XUMUYECKas CBsI3b. OKUCITUTEIHHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBble TOMBITKM KIacCU(UKALUU XUMHUYECKMX dJeMeHToB. I[loHsaTHe o
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJlIbI,
raJIoreHbl, MHEPTHbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHUIBI U TUAPOKCHUIBI

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XMUMUYECKUX 3y1eMeHTOB J[. 1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepronnueckoit cucrembl xumuueckux oanemMeHroB J[.M. Menzaeneesa.
Ilepuoaer u rpynnbl. PU3UYECKUH CMBICT TOPSAKOBOTO HOMEpA, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA

3.3

Crpoenne atomoB. CoctaB aToMHBIX sanep. M3oronsl. Dnekrponsl. CTpoeHHe

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBEIX 20 XMMHYECKHX DJECMCHTOB




3.4

3.5

[Iepnognueckoit cucremel .M. Menneneesa. XapakTepUCTHKAa XUMUYECKOTO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoaunueckoil cucteme [I.1. Menaeneena

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METaUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpYINaM UM MEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHsA Hayku U npaktuku. .M. MenneneeB — y4€HbIA U
rpakaHuH

Xumuueckass cBsi3b. KoBaneHTHas (MOJspHass W HEMOJApHAs) CBS3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCSCKHUX 3JIeMEHTOB. IoHHAs CBSI3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKkuu. HpOII@CCI)I

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3Yy4YeHHE OO0pa3lloB BELIECTB METaUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
11eJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pE€aKIuu pa3IoKCHUA, COCI[I/IHGHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BeniectBo 1 xumnueckas peakuus. [ToBropenue

11

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMu4ecKux snemeHToB JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMUYECKHX DJJEMEHTOB IIEPBBIX TPEX MEPHUOIOB, Kalus, Kalblusi H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM DJIEeMEHTOB B Ilepuonnueckon

CUCTEME U CTPOCHUEM HNX AaTOMOB

1.2

CrpoeHne BellecTBa: BHJAbl XMUMHYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKH
U BHUJa XUMHUYecKoil cBs3u. Knaccudukanus u HOMEHKIIaTypa HEOpraHMYeCKHX
BEUIECTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJacCaM HEOPraHWYECKUX  COCJUHEHUH,

TCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB

1.3

Krnaccudukanysa XuMu4eckixX peakiui Mo pa3inyHbIM IpU3HaKaMm (10 YUCITY U
COCTaBy YYacTBYIOUIMX B pEaKLUU BEIIECTB, MO TEIUIOBOMY 3(ddekry, mo

H3MCHCHMIO CTCIICHEH OKMCICHHS XUMHUUYECKUX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,
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[0 y4YacTUIO Karajnu3aropa). OK30- ¢  JHJAOTEPMHUYECKHE  PEaKIIHH,

TEPMOXUMHUYCCKUEC YPABHCHU. Ilousarue o CKOpPOCTH XHMHYSCKOM pC€aKnun

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IlonsTue o
TOMOT'CHHBIX U I'CTCPOrCHHBIX PCAKIHAX. IIonsTHEe 0 XUMUYECKOM PaBHOBCCHU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOH pP€aKiukn MW I1I0JIOKCHUE

XUMHYCCKOI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIfI OaaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKknu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKum"I C HCHOJIB30BAHUEM MCETOJa

QJICKTPOHHOI'O OanaHca

Teopus 37EKTPOIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Karunonsl, annonsl. MexaHu3m JUCCOLMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
XxuMHuueckoi cBs3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SJIEKTPOJIMTHIL.
Peakumm moHHOrO OOMEHA. YCIIOBUS MPOTEKAHUS PEAKIUi MOHHOTO OOMeEHa,
MOJIHBIE U COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoHcTBa KHUCIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHHN 00 JJICKTPOJUTUYECKON

AucCconuranuu. KauectBeHHbIC PCaKi Ha NOHBI. Ilonsatue o THuapOJIn3C cojieit

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMH KPUCTAUTMUECKHUX
PEIIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HEeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEIECTB (XJIOpUAa HATpPHUsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peaknuuu OT BO3ACUCTBUS Pa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PacTBOPOB  BEIIECTB,  Ipoliecca
JUCCOLMALMM  KUCIIOT, Ieraoded u  conell  (BO3MOXKHO MCIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOMIUX MPU3HAKH
MPOTEeKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUe OcajKa, BhIJCIECHHUE Ta3a,
oOpa3oBaHHe BOJbl); OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIIbHO-
BOCCTAHOBUTENIBHBIX pEaKUuil (FrOpeHue, peakiy pas3iioKeHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C OMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamis! ¥ UX COeIUHEHUS

OOmiast  xapakrepucTuka rajmoreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHble CTeneHu okuciaeHus. CTpoeHue u (pu3ndeckue CBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKHME CBOMCTBA Ha IIpUMEpEe  XJopa
(B3aMMOZAEHCTBUE C METaJUIaMU, HEMETaJlJIaMH, IIerao4aMu). XJIOPOBOAOPOL.

ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJyYeHue, npuMeHenue. [leiicteue




2.2

XJIOpa ¥ XJOPOBOJOPOJA HA OPraHU3M 4YesoBeKa. BaxkHelmme XJopuabsl U UX

HaXOXIACHUC B IIpHUPOAC

O6mas xapakrepuctuka djemMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u GU3NIeCKHe CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOTUPHUKAINN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoWcTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
dusnveckne W XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KaK IPEACTAaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBOHCTBA
(oOmue Kak MpelncTaBUTENs Kiacca KUCIOT U crenuduyeckue). XuMHUECKUE
peakiuu, JeKalrue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydeHHs] CepHOU
kucnotThl. [Ipumenenue. Conu cepHOM KHCIOTHI, KadeCTBEHHAs peaklus Ha
cynb(ar-uoH. HaxoxneHnue cepel U €€ COSAMHECHUN B TPHUPOJE. XUMHUYECKOES
3arps3HCHUE OKPYKAIOUICH CPEbl COCAMHECHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €0 MPEeA0TBpAILEHUs

2.3

OOmast xapakrepuctuka syeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUs. A30T, pacCpoCTpaHEeHHE B IIPUPO/IE,
¢busnveckne U XUMUIeCKne cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHaK,
ero ¢u3Mveckue W XMMUYECKHE CBOMCTBa, ModydyeHue U npumeHenue. Comu
aMMOHMs, HX (u3HYeckne ¥ XHMHUYECKHE CBOWCTBA, NPUMEHEHHE.
KavecTBeHHast peakuusi Ha MOHbI aMMOHHMs. A30THasl KUCIOTa, €€ MOoJyuyeHHe,
¢buzmveckue W XUMHUYECKHE CBOMCTBa (0OIIME Kak MpeJCTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolei
Cpeabl COEMHEHUSIMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOUBbI

1 BOJIOEMOB)

2.4

®ocdop, amnorpornHsle MoguduKkauu docdopa, puzndeckue U XUMHUYECKUE
ceorictBa. Oxcupg docdhopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHE CBOWCTBa, mosydeHue. lcmomb3zoBaHue ¢ochaToB B KayecTBe

MUHEpaJIbHBIX y100peHuit

2.5

Obmas xapaktepuctuka 3yeMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
Moau(UKAIMKM, PacpOCTpaHEHHE B MpUpoae, (U3MUECKHEe M XUMHYECKHE
cBoiicTBa. AncopOius. KpyroBopot yriepona B mpuponae. OKcuabl yrieposa,
X (QU3MYecKue M XUMHYECKHE CBOMCTBA, NEHCTBUE Ha JKHUBBIE OPTraHU3MBI,

MOJIYUCHUC U ITPUMCHCHHC. DKOJIOTHYECKUE HpOGJ’IeMLI, CBsA3aHHBIC C OKCHIOM




yraepona(lV); rumore3a rno0anbHOTO MOTEIUICHUS KIWMaTa; MapHUKOBBIH
apdexT. YrompHas KucloTa M €€ Ccold, HX (QU3IUYECKUE M XHMHUYECCKHE
CBOWCTBa, MOJy4YeHHE U mpuMeHeHue. KadecTBeHHas peakuusi Ha KapOoHAT-
noHbl. Vcnonp3oBaHne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3SICTBE

2.6

2.7

[lepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIUHEHUSIX
yriaepojga (MeTaH, 3TaH, STWJICH, AalleTWIEH, 3TaHOJ, TIJMLEPHUH, YKCyCHas
kucinora). X cocraB m xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BaXHBIX BEIIECTBAX: XHpaX, Oelkax, YrjieBoJaX — MU HX pPOJIU B KU3HU
yeynoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX U HEOPraHMYECKUX

COETUHEHUN

Kpemuuii, ero ¢usnyeckue ¢ XUMHYECKHE CBOWCTBA, TNOJYYCHHE U
npumenenue. CoenuHeHus KpemHust B mpupojae. OOmue mpeacraBieHus 00
okcuae kpemuus(1V) u kpemaueBoit kuciaore. CHUIMKATHI, UX UCIOJIb30BaHUE B
OBITY, MEIUIIMHE, IPOMBIILICHHOCTH. BaXXHeHIne CTpOUTEIbHBIC MaTePHUaIIbl:
KepaMHuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [Ipobrembl Oe3omacHOTO

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HCBHOﬁ KU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3y4YeHHE OOpas3I[0OB HEOPraHWYECKUX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IPOBEIEHNE KaYeCTBEHHBIX PEeaKIMi Ha XJIOpUA-
HOHBI " Ha6J'IIOI[€HI/IG IMPU3HAKOB HX MPOTCKAHHA, OIBIThI, OTpaXKaromue
¢u3nyeckre U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEIMHEHUH (BO3MOXHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € oOpa3laMu XJIOpPUIOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3namMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCITOJIB30BAaHWE BHUJCOMATEPUATIOB); HAOIIOEHHE TIpoliecca
o0yrJIMBaHUS caxapa MOoJ JACUCTBHEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3y4YeHUEe XMMUYECKHX CBOMCTB pa30aBlIeHHOW CEPHOM KHCIOTHI, MPOBEJCHHE
KaueCTBEHHOW peakuuu Ha cynbpaT-uoH U HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PM3UUECKUMHU CBOMCTBAMH a30T1a, hocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHHE BHJIEOMATEPHANIOB), OOpa3lamu
a30THBIX U (ochHOpHBIX yIOOpEHUH; MOIyYeHUe, coOOMpaHue, pacro3HaBaHue U
HU3Y4YCHUC CBOMCTB aMMHraKka; IPOBCACHUC Ka4YCCTBCHHBIX peaKHI/Iﬁ Ha HOH
aMMOHMSI U (Qocdar-uoH U U3yueHHE TPU3HAKOB UX MPOTEKAHUS,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOW KHCJIOTHI C MEIbIO (BO3MOXKHO
HUCIIOJIB30BaHUC BHI[GOMaTepI/IaJIOB); HN3YUYCHUC MOI[CJICFI KPpUCTATNINYCCKUX
pemiérok anmasa, rpaduta, ¢yiiepeHa; O3HAKOMJIEHHE C IPOLECCOM

azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM




IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, PAClO3HABAHME U H3Y4YCHUE CBOMCTB
YIJIEKUCIOro ra3a; I[pOBEJCHHE KadeCTBEHHBIX peakluil Ha KapOoHaT- U
CWJIMKAaT-HOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKLMEH CHUIMKAaTHOM NPOMBINUIEHHOCTH; pPEILIEHUE 3KCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BakHeNe HeMeTaIbI U UX COSAUHEHU

MeTtanisl 1 uxX COCIUHCHUA

3.1

OO0mmas xapaKTepUCTHKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojoxxenus B llepuoamyeckoid cucreme XuMHueckux oanemeHtoB J[.U.
MenpneneeBa u ctpoeHus aroMoB. CTpoeHHEe METAILIOB. MeTalinyeckast CBsI3b U
METAUIMYECKass KpPUCTAIMYECKas pelI€TKa. DJICKTPOXUMHUYECKUM  psif

HaIpsHKEHNUN METaJUIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBa MeTaiuioB. OO0Imue crocoObl MOIyYeHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. CrutaBsl (CTallb, 4yTyH, JIOPATIOMUHUH, OpOH3a) U MX IPUMEHEHHE B

6BITy H IIPOMBIIIJICHHOCTH

[[lenounsle MeTayuibl: nonoxeHue B llepumonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MenaeneeBa; CTpoeHHE MX aTOMOB; HaX0XJIEHUE B MPUPOJE.
duznyeckrue 1 XUMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUJIbI U
TUAPOKCUABl HaTpus M Kanud. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX

COE€IUHEHUN

3.4

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3iueMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. PU3NYEeCKMe W XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanbplusl. BaxHeimmne coenvHeHUs Kalblus (OKCUMA, THUIAPOKCHUI,

comu). KEcTKOoCTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmoMUHMI: TIONOXkEeHUE B llepromuyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aToMa; HaxOXAeHUE B npupozae. Pusnueckue u
XUMHYECKHE CBOMCTBA AFOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHIA

AJTFOMHUHHA

Kenezo: nonoxenue B [lepuoanueckoil cucremMe Xumudeckux sneMeHToB J[.U.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXIECHHE B mpupoje. Pu3nMyeckue u
XUMHYECKHE CBOHCTBa skene3a. Okcupiwl, ruapokcuabl u conm sxenesa(ll) u

xene3a(lll), ux cocras, cBOICTBA M TTOJTyUCHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,

uX (U3NYECKUMHU CBOMCTBAMH; M3yYEHHE DE3yJIbTaTOB KOPPO3UH METAJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJA KalblUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHAIIOB); HCCIIEIOBAHHE CBOWCTB KECTKOW BOJBL;
mpoluecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHAIIOB); MIPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN HA MOHBI
(Marams, Kanbhus, amomunus, nubka, skenesa(ll) u xenmesa(lll), memu(ll);
HaOJII0/ICHNE U OMKMCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMATEpHAJIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THUIPOKCHIA
LIMHKA; PEIICHNE IKCIIEPUMEHTAIbHBIX 337a4 Mo TeMe «BaxHeilnme MeTamuibl 1

nX COCAUHCHU

XHMHMS M OKpYyXKarolas cpeaa

4.1

4.2

HoBble maTepuansl u TexHonoruu. BemiectBa n matepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeka. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. llepBas momMomp NMpu XUMHYECKHX OXKOTax M

OTpaBJICHUAX

OCHOBBI ~ JKOJIOTUYECKOM  IPaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxaromier cpeasl [1/IK. Ponp XuMuun B petieHHH 3KOJIOTMUECKUX MpoOeM.
[IpupoaHble HCTOYHMKM YTJIEBOAOPONOB (yrojb, MPUPOIHBIA ra3, HeQTh),

MPOJIYKTHI UX MEepepabOTKH, UX POJIb B OBITY U MPOMBIILICHHOCTH

4.3

XUMUYECKUH OKCIICPUMCHT: U3Yy4YCHHC 06pa3u013 MaTcepHraIoB (CTGKHO, CIIJIaBbI

METaJJIOB, MMOJIMMEPHBIE MaTepUaIbl)



IPOBEPSIEMBIE HA OI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

11

O I[I03HAaBa€MOCTU SIBJIEHUH MpUPOAbI, MOHUMaHHE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XHMMMUYECKOW HAyKHM KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIeH KyJIbTyphl M HpPaKTHYECKOU
JeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHEC MECTAa XUMHHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IO3HAHUSA, B TOM YHMCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAaX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUSA
XUMHUYCCKUX peaKquI; YMCHUEC HCIIOJIb30BaTh MOACIHN JUIA

0OBsICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3aHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHHSX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U ceNaTh OCO3HAHHBIM BBIOOP XMMHM Kak HPO(QUIBHOIO MpeaMeTra

MIPH MEPEX0/I€ HAa YPOBEHb CPEAHETO 001Iero o0pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEUIINE XUMHUYECKUE MOHATUSI: XUMHYSCKUUN OJICMEHT, aToM,
MOJIEKYJia, BEHIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIIpHasa
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHssi), XUMHUYECKas
peakmus, peaKIuu COCTUHCHUS, PEAKIMH Pa3JIOKCHHS, PEaKIuu
3aMeIIeHUs, peaknu OOMEHa, TEIUIoBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEaKIUH, PACTBOP, MAccoBas OIS XHUMHYECKOTO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JIOJISl U MPOLEHTHAs: KOHIEHTpALUs

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opburanb, paadyc aromMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAsl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHASL U HETIOJIIpHAS
KOBaJICHTHAast  CBs3b, HMOHHAsg  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTa/LIM4ecKass pemérka (aToMHasi, HMOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIPHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUUd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJICHHE, AJIEKTPOJIH3,
XUMHYECKOE paBHOBECHE, OOpaTHMMbIe ¥ HEOOpaTHMBIC pEaKIuH,
CKOpOCTh XMMHYECKOW peakiuu, karanuzarop, [IJK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TeOpUs

BHGKTpOHHTquCKOﬁ AUCCOoranmn
Brnanenune ocHoBaMH XUMHUYECKOM rpaMOTHOCTH, BKJIIOYAIOIICH:

YMEHHE MPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BEIIECTBA i MAaTEPHAIIBI
(B TOM wyHclIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
NPOAYKTHl TEpepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEIECTB
¥ XMMHYECKHUX TPOIIECCOB HAa OPTaHU3M YeJIOBEKa U OKPY)KAIOIIYIO
IPUPOJHYIO CpENLy

YMEHHE HMHTErpUpOBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMU MCTOYHHKAMHM WH(OpMaLUu
N0 XUMHM (Hay4yHas M HAy4yHO-TIOMYJISIpHAs JIMTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBAaTh HWH(OpPMAIMIO O BEIIECTBAX, HX
NpEBpalllCHUSIX W NPAKTUYECKOM  NPUMEHEHUHM U yMEHHUE

HUCIIOJIb30BaTh €€ IJs PEIICHUA y‘le6HO-H03HaBaTeJ'II>HBIX 3aga4

BJ'IaZ[eHI/Ie OCHOBAMH ITOHATHHHOI'O arrmnapara M CHMBOJIMYECKOI'O

A3bIKa XMMUH JUISI COCTaBJeHUs (HOpMyN HEOPraHMYECKUX BEIIECTB,




YPaBHEHUN  XUMHYECKHMX  PEAKIUd; OCHOBAMHM  XMMHUYECKOU
HomeHnkatypsl (IUPAC u TpuBHanbHOI)

VYMmeHne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HepHOﬂquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sapa, olliee 4YHcio
AJIEKTPOHOB), PACIPEIEICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPUOOB, KAJTUS U KAJIbLIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB (paJlyC aTtoMa, 3JEKTPOOTPUIIATEIHHOCTD),
6 MNPOCTBIX W CJOXHBIX BEHIECTB OT TMOJOXKEHHUS JIIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX IEpUOAAX M IJIABHBIX
MOJArPYIIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMmenue kinaccuuuupoBarh:
7.1 XAMHUYECKHE DJIEMEHTHI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKIINN
8 YMeH#ue onpenensrs:
8.1 BaJICHTHOCTh W CTENEHb OKUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 3apsil
' MOHA
8.2 BUJ XUMHYECKOH CBS3M U THUN KPUCTAJIMYECKOH CTPYKTYphl B
' COCTUHEHUSIX
8.3 XapakTep cpebl B BOJHBIX PAaCTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKUCIUTENh U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUYECKHUE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,
9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpUH, KaJlui, MarHui,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOA, OKCHIBI M THIPOKCHIBI
9.9 metaimoB |-l1A rpynn, amtomunus, menu (l1), nunka, xeneza (Il u
' 1), oxcuasr yraepoaa (I u 1V), kpemuus (1V), azora u docopa (I11
u V), cepl (IV u VI), cepuucras, cepnas, azoTucras, a3oTHasd,
dbocdopHas, yrojibHasi, KpeMHHEBAsI KHCJIOTA U UX COJIH )
9.3 IIPOTHO3MPOBaTh M  XapaKTepU30BaThb CBOICTBAa  BELIECTB B




3aBUCHUMOCTH OT HMX COCTaBa U CTPOCHUS, NMPUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTBH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHHUsI PEAKLUH, B

10 _
TOM YHUCJIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUI
03 WUTIOCTPUPYIOUINX XMUMHYECKHE CBOMCTBAa M3yUEHHBIX KJIAcCOB
' (TpyI) HEOPraHUYECKUX BELIECTB
10.4 MOJTBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira30oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIUil U HaXOAUTh KOIUYECTBO
' BeIecTBa, 00BEM M MacCy peareHTOB WIIH MPOTyKTOB PEaKIInn
12 Brnanenue (3HaHMe OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro TOo3HaHUA  (HaOIroIeHue,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yUEHUH BEIIECTB U
' XUMHUYECKHUX SIBJICHUW; yMeHue chopMyaupoBaTh MpodieMy W
MPEJIOKUTH MMYTH €€ PEIICHUs
12 Oe3omacHoil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCYJI0¥ M JIa0OpaTOPHBIM 000PYTOBAaHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3YEMbIMU
B MOBCEHEBHOM JKM3HU, TPaBUIIaMH TTOBEJICHUS B LESIX COepeKeHUS
123 3JI0pOBbSl U OKPYKAIOIIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha J>KHUBBIE OPTaHU3MBI OMPEIACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIOTBPAIICHUS WX BPEIHOTO
BO3JCHCTBUSA
13 Hanuuue nmpakTHuecKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CIIEYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 M3YYCHHE U OMUCcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




WUTIOCTPUPYIOLINE IPU3HAKU [TPOTEKAHNS XUMHUECKUX peaKkLni

13.2

U3y4eHHe CIIOCO00B pa3eeH s cMecel

13.3

[IOJIyYeHHUE KHUCIIOpPOAA M HU3Y4YEHHME €ro CBOICTB; IOJIy4E€HHE
BOJIOPOJIa U U3YUYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO rasa u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4
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13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHl

pPacTBOPEHHOIO BELIeCTBa

IpUMEHEHUE WHNKATOPOB (;1akmyca, METHIIOpaHKa u
¢denondranenna) s OmpeneNieHUs XapakTepa cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

HCCIICIOBAHNE ¢ OIIMCAaHHE CBOMCTB HCOPraHnM4CCKUXx BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aHMOHeﬁCTBHH KHCJIOT C MCTaJlllaMU,
OKCHJaMH MCETaJlJIOB, PaCTBOPUMBIMHA )51 HCPACTBOPUMBIMU
OCHOBAaHUAMH, COJEIMH; TIOJYUYCHUC HCPACTBOPUMBIX OCHOBaHPIfI;
BBITCCHCHUC OJHOro MCETajlyla JpyruM HU3  pacTBoOpa  COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THAPOKCUAOB AJIIOMUHUA U

OUHKa

13.7

13.8

pelIeHre IKCIIEPUMEHTANBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIEC KJIacChl
HEOPraHUYECKHUX COEeTUHEHMI; «DNEKTPOIUTUYECKAS
aucconpanusny; «BaxHellnne HeMeTalUIbl W HUX COECIUHEHUS,

«Baxneiinne MeTalIbl M UX COSTUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS peakuii MOHHOTO OOMeHa; KauyeCTBEHHBIC PEaKkIuu Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HOHBI: XJIOPUA-, OpOMUI-,
wonua-, cynedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaJabIl¥s, aTFOMHHHUS,

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

14

VYmMmenue:
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NpEACTaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATH CBSI3U MEXKIY PEabHO HAOIIOJAEeMBIMU XUMHUECKUMU
SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOASIIMMHU B MAaKPO- U MUKPOMUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3Usl BEILIECTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 [lepBoHavya/IbHBIE XUMUYECKUE MTOHATHUS
11 Uucrele BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
12 ATOMBI M MOJEKYyJIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
' 31eMeHTOB. [IpocThie U ciioKHbIE BEILIECTBA.
13 Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XUMHUUYECKUX 3JIeMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcUTENbHAs AaTOMHas Macca.
14 OtHocuTenbHas MOJIEKYJIApHas Macca. MaccoBas 10J1s1 XUMHYECKOTO 3JIEMEHTa
B COCJIMHEHUU
L5 KonnaectBo BemectBa. Monb. Momnsipaass Macca. MousipHbId 00BEM Ta30B.
' B3aumocBs3p KOIMYECTBA, MACCHl U YHCIIa CTPYKTYPHBIX €IMHHULL BENIECTBA
16 Pu3znyecKkue U XUMHUYECKUE SBIICHUSA. XMMHMUYECKas peaklMs U €€ NPU3HAKH.
' 3aKOH COXpaHEHMsI MACcChl BEIIECTB. XMMHYECKUE YPaBHEHHUS
5 [Tepuognueckuit 3akoH u Ileprogudeckas cucrteMa XUMHYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. Ileproanueckas cucreMa XUMHUYECKHAX 3JIeMeHTOB JI.11.
2.1 MenneneeBa. Ilepuoas!l u rpynnsl. @U3HYECKUN CMBICI MOPSAKOBOIO HOMEPA,
HOMEPOB MEepH0/ia U TPYIIIHI JIEMEHTA
Crtpoenue aromoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnexTponsl. CTpoeHue
2.2 AIIEKTPOHHBIX  000JI04eK aToMOB TMepBbIX 20 XUMHUYECKHUX DIIEMEHTOB
ITepuoanueckoit cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUOJIOB, Kajus, Kajblusg (paguyca aToOMOB, DJIEKTPOOTPULIATEIHLHOCTH,
2.3 METAJIMYECKUX W  HEMETAJUIMYEeCKUX CBOMCTB) M HX COEJUHEHHH B
COOTBETCTBUU C TIOJOKEHUEM 3JIeMEeHTOB B Ilepuoguueckoil cucreme u
CTPOECHHUEM UX aTOMOB
3 CrtpoeHue BemecTBa
Xumnueckass cBsi3b. KoBasneHTHass (HOJsipHass W HENOJSIpHAsl)  CBS3b.
3.1 OJIEKTPOOTPULIATEILHOCTh ~ XUMHUYECKHX  dJeMeHTOB.  MoHHas  CBA3b.

Meranauueckas cBSI3b




3.2

Tumnel KpUCTAIMYECKUX PeIETOK (aTOMHasl, HOHHAsA, MeETauInYecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEIETKHM U BHUIA

XUMHUYECKOU CBA3U

4.1

4.2

Baxueiie mnpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl u ux

COCAMHCHUS. MeTtamisl 1 uX COCOIUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, am(pOTepHBIC) u
HecoseoOpa3yrome, OCHOBaHWW (IIETOYM W HEPACTBOPHUMBIC OCHOBAHMS);
KACIOT  (KHCIOpOJCOAepKae ¢  OECKUCIOpOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBA IIPOCTBIX  BCIICCTB-HEMCTAJJIIOB!

BOJIOPO/Ia, XJIOpa, KUCIIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckrie W XUMHYECKHE CBOMCTBa IMPOCTBIX BCUICCTB-MCTAJJIOB: JIUTHUA,
HaTpu:A, Kajiusd, Marovusd W KaJlbOWsdA, aJJlOMHUHUA, JKCIIC3a. BHCKTPOXHMHHCCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTalJIOB

dusznyeckue U XUMHUUYECKHE CBOMCTBA BOJOPOJHBIX CO€OUHEHUI HEMETaJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMUAKA

4.5

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemeraiwioB: cepel (1V, VI),
asora(ll, 1V, V), docdopa(lll, V), yrinepona(ll, 1V), kxpemuus(1V). TTonyuenune

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

Xumnueckue cpoictBa okcunoB: MetamwioB IA—-IIIA rpynn, munka, mequ(ll) u

xenesa(ll, 11). [Toay4enue oKCHUI0B METAILIOB

XUMHUYECKUE CBOMCTBA OCHOBAaHUHM M aM(OTEPHBIX THIAPOKCHIOB (Ha mpUMepe
THIPOKCUIOB QIIOMUHUS, OKelle3a, IMHKa). [lodmydyeHue OCHOBaHWH W
aM(OTEPHBIX TUAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOJIHON, CEPOBOJOPOIHOM,
CEpHUCTOM, CepHOU, a30THOMU, (hochopHOU, KpeMHUEBOH, yroiapHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

HOJIy‘{CHI/IC KHUCIIOT

OO6ume xuMHu4yeckre cBoiicTBa cpenux coneil. [lomyuenue comneit

4.10

HonyquHe, C06HpaHI/Ie, pacno3HaBaHue BOJAOpOAA, KHUCIOpOJAd, aMMHAKa,

YTIIEKHUCIIOTO Ta3a B 1abopaTopuun
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[Tomyuenue amMMmmaka, CEpHON W a30THOW KHCIOT B MPOMBIIIIEHHOCTH. OO01me

CHOCOOBI OJTYYSHHS METAJIIOB




4.12

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPraHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4ecKuX peakuuid Mo pa3IuyHbIM MPU3HAKAM: 110 YUCIYy U
COCTaBy Y4YaCTBYIOIIMX B pPEaKLMU BELIECTB, IO TemioBoMy 3¢ddekry, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKHX JIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoil 3¢ hexT XMMHUYECKON peakIuy, TEPMOXUMUYECKHE YPaBHEHUs. JK30-
Y DHIOTEpPMUYECKHUE peakunu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTEIBHOBOCCTAHOBUTEINIBHBIE peakiMU. OKHUCIUTENH U BOCCTAaHOBUTEIU.
[Ipomieccb  OKuCieHHUST HW  BOCCTAHOBIIGHHS.  OJEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKLIUN

Teopus anexTponutuyeckoi auccoruanuy. KatuoHsl, aHMOHBL. DJIEKTPOJIUTHL U
HE3JIeKTPoIuThl. CHIIbHBIE U Ci1a0ble 3JeKTPoauThl. CTeNneHb AUCCouuau

Peakuuu moHHOTO obMeHa. YciaoBHS IMPOTCKAHUA peaKHI/Iﬁ HOHHOT'O O6M€Ha,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKIIUN

XHUMHS ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4YelIOBEKa. besomacHoe
UCTOJIb30BaHUE BEUIECTB M XUMHMUYECKUX peakUuil B jabopaTopuu u OBITY.

HepBaﬂ nmoMoump IMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl  (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPEeJOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHTpauus BemiectB (ITJAK). Ponp xumuum B
pEeLICHUH DHKOJOTMYeCKHX TNpolieM. VYcuieHue MapHUKOBOro sddekxra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

6.4

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COEAUHEHHH B
OBITYy, MeIWILIMHE, TMPOMBIIUIEHHOCTH M CeJIbCKOM Xo3siicTBe. [IpumeneHue
METaJUIOB M CIUIaBOB (CTallb, YYTYH, [AIOPAJIOMUHHUMA, OpoH3a) B OBITY H
MIPOMBIIIIEHHOCTH UX coeAnHeHul. [oHsTHe 0 KOppo3un METalJIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

[IpupoaHble UCTOUYHUKM YTIEBOAOPOAOB (Yroib, MNPUPOIHBIA Tra3, HeDTH),

MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKMX BEIIECTBAX KAaK O COCIUHEHHUSIX
yriaepoja (MeTaH, 3TaH, STUIEH, alleTUIICH, STaHOJ, TIIMLEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE O OMOJOTMYECKN BaKHBIX BEILIECTBAX: KUPAX, O€IKaX, yrieBoaax — U UX

PO B )KU3HU YCIIOBCKA




PacuéTnrl:

7.1 1o (opMysaM XUMUYECKHX COSIUHEHHUH
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKUM ypaBHEHUSAM




KoMmnoHeHT coep:kaHusi IPOrPaMMbl BOCIIUTAHUS 10 YUeOHOMY
npeaMery
«XuMHU» OCHOBHOE 0011ee o0OpazoBanme 8-9 kiaccobl
Ha 2025-2026 y4yeOHbIH 1o/

[leneBbie OpPUEHTUPHI PE3YJIHTATOB BOCIUTAHUS HA YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl.

I'paxkaHCKO-TIaTPUOTHYECKOE BOCITUTAHUE:

CO3HaBaTh MPUHAIICKHOCTh K CBOEMY HapoAy M K OOIIHOCTH Tpa)KiaaH
Poccun, nposiBiIsTh yBaXKEHHUE K CBOEMY U JPYTUM HApPOJIaM;

MMOHUMATh CBOIO CONMPUYACTHOCThH K MPOIIJIOMY, HACTOSIIEMY U OyAyIeMy
poxHoro kpas, ceoer Ponunsl - Poccun, Poccuiickoro rocynapcersa.

JlyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

CO3HaBaTh IIEHHOCTh K&XKJOW YEJIOBEUYECKOM JKM3HM, IPU3HABATH
WHJIUBUAYAJIBHOCTh U IOCTOMHCTBO KaXXJIOTO YEJIOBEKA.

dusnyeckoe BocnUTaHuEe, (OPMUPOBAHME KYJIBTYpbl 370pPOBbS U
AMOIUOHAIILHOTO OJIaromOoIyqHs:

OCpEeXHO OTHOCHUTHCS K (PU3HMYECKOMY 3JI0POBBIO, COOJIIOAATh OCHOBHBIC
IpaBujia 3J0pOBOI0 M OE30IMaCHOTO IS ce0s U IPYTHX JIIoACH 0Opasa KU3HH, B
TOM YHCJI€ B UHPOPMAIITMOHHO CpeJie;

BJIaJICTh OCHOBHBIMH HAaBBIKAMH JHWYHOM M OOIIECTBEHHOM THIHEHEI,
0€30I1acHOTr0 MOBEICHUS B OBITY, IPUPO/IE, OOIIECTRE.

TpynoBoe BOCIUTaHHUE:

CO3HAaBaTh IICHHOCTh TPYJa B )KU3HU YEJIOBEKA, CEMbH, OOIIECTRA;

MPOSIBIIATh YBAXKEHHUE K TPYyHy, JIOASIM Tpyda, OepekHOE OTHOIIEHUE K
pe3yJibTatam TpyJia, OTBETCTBEHHOE MOTPEOICHNUE;

IPOSIBIISATh MHTEPEC K Pa3HBIM MPODECCUIM;

y4acTBOBaTh B PA3JWYHBIX BHUJAX JOCTYIIHOIO MO BO3pacTy Tpyaa,
TPYZIOBOU JIEATEIBHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

MMOHKUMATh I[EHHOCTh MPUPObI, 3ABUCUMOCTD KWU3HU JIIOJIEH OT MPUPO/IHI,
BJIMSIHUE JIFOJIEH HAa MPUPOTY, OKPYIKAIOIIYIO CPEAY;

MPOSBIATh JI0OOBH M OCPEKHOE OTHOIICHHE K TPHUPOJC, HEIPHUATHE
NeUCTBUM, TPUHOCIIINX BPEa MPUPOE, OCOOCHHO KUBBIM CYIIIECTBAM;

BbIpakaTh TOTOBHOCTh B CBOEM JICATEIBLHOCTH MPUJICPKUBATHCS
AKOJIOTHUYECKHUX HOPM.

[{eHHOCTH HAYYHOT'O MO3HAHUS:

BBIpaXKaTh MO3HABATEIbHBIE HHTEPECHI, aKTUBHOCTD, JTIOO03HATEIIBHOCTh U
CaMOCTOSITEJIbHOCTh B MO3HAHWM, UHTEPEC U YBaOXXCHUE K HAYYHBIM 3HAHUSM,
HayKe;



o0nagaTh TNEPBOHAYAIBHBIMM TMPEJICTABICHUSAMH O MPUPOJHBIX U
COLIMAJIBHBIX O0OBEKTaX, MHOTO0Opa3uu OOBEKTOB W SBICHHM MPUPOJBI, CBIA3U
’KUBOW U HEKMBOU IIPUPO/JIbI, O HAYKE, HAYYHOM 3HAHUU;

UMETh II€PBOHAYAJIbHBIE HABBIKM HAOJIIOJACHUM, CHCTEMaTH3aluu |
OCMBICJICHHSI OTbITa B ECTECTBEHHO-HAYYHOW UM TyMaHUTApHOW 001acTax
3HAHUS.
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