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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XWMMHM Ha YpPOBHE OCHOBHOT'O 00Imero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMW K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHOI IPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHus, NPEICTaBIEHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe deaepaabHOli padoueil mporpamMMbl
BOCIIUTAHUS U ¢ YIETOM KOHIEMIIMHU MPENoiaBaHusl yIeOHOTO npeameTa «XuMuUs
B 00pasoBaTenbHBIX opranu3anusax Poccuiickoit deneparun.

[Iporpamma mo XuMuU Ha€T TPEJCTaBICHHE O IMEJsIX, OOIel cTpaTeruu
OoOy4eHMs, BOCIHMTAHMS M Pa3BUTHUA OOYYAIOIIMXCS CpPEICTBAaMH y4yeOHOro
npeamera, YCTaHABJIMBAET 00s13aTeNBHOE peAMETHOE COZIEpIKaHUE,
IpPEAYyCMaTPUBAET PACIPEACIEHUE €ro I0 KiaccaM M CTPYKTYPUPOBAHHE IO
paszenaM M TeMaM MPOrpaMMbl IO XHMHUH, OIPEAEISAET KOJIWYECTBEHHBIE H
KaueCTBEHHbIE XapaKTepUCTUKU CoZlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ U3YYEHUSI XHUMHUU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU Y4€OHOr0 MpoIEecca, BO3PACTHBIX
0cOOEHHOCTEeW  00ydwarouuxcsi, Onpenenser BO3MOXHOCTH MpeAaMeTa IS
peanuzanuy TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTEIbHOMN
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs, a TaKXKe TPEOOBAaHUN K
pe3yabTatam 00y4ueHUs] XUMUU Ha YPOBHE LIeJIe U3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIbHON JEATEIBbHOCTH O00YyYalouerocs IO OCBOCHHIO
y4eOHOT0 COJIepKAHMUS.

3HaHWE XWMHH CIY’)KUT OCHOBOW il (OPMHPOBAHUS MHPOBO33PCHUS
0o0yyJarolierocsi, ero MpeAcTaBICHUN O MaTEPUATBLHOM EIWHCTBE MHUpPA, BAXKHYIO
poiib UrpatoT (QopMUpYyEeMble XUMHUEU MPEJCTaBICHUS O B3aUMONPEBPAILICHUAX
SHEPruM M 00 HSBONIONUHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npo0JjeM YCTOMYMBOTO PAa3BUTHSI YEIOBEYECTBA — CHIPHEBOM, HHEPrETHUUYECKOMH,
NUIIEBON U S3KOJIOTMYECKON 0€30MacHOCTH, MPOOIEM 3PABOOXPAHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH  JIJIi  CaMOpas3BUTUS |
dbopMupoBaHUs KyJIbTYPhl IMYHOCTH, €€ 0011ei 1 (YHKIIMOHAIBLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
OOy4YaromMXcs, HABBIKOB HX CAMOCTOSTENbHOW  y4eOHOW JIeSITeNbHOCTH,
IKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX Kak B
MOBCETHEBHOM KM3HU, TaK U B MPOGECCUOHATILHON JIeATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAydYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3TJISIIa HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW IPAMOTHOCTH O0YJarOITUXCS;



CrocoOCTBYeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHONICHHSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTUYECKOE
oOpa3zoBaHuEe 00yUYarOIINXCS.

JlaHHbIe HaIpaBJICHUS B OOYYCHUH XUMHUHM OOECIICUMBAIOTCS CIEIH(PUKON
colep)KaHMs  Yy4eOHOTrO  TpeaMeTa, KOTOPBIH  SIBJSETCS  IeIarormuecKu
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKM XMMHUH Ha ONpPEIEIEHHOM JTare €€
pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTrO 0011Iero oOpa3oBaHWs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIUMHKCS CHCTEMBI IIEPBOHAYAIBLHBIX ITOHATHH XUMHH, OCHOB
HEOPraHMYECKOM XHMMHMM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TOHSITUH
OPraHUYECKON XMMUHU.

CtpykTypa coaepkaHusl MPOrpaMMbl IO XUMHUH cPOpMHpOBaHa Ha OCHOBE
CHUCTEMHOro moaxoja k e€ uzydeHuro. CopepkaHue CKIaJAbIBAETCA U3 CUCTEMBI
MOHATHH 0 XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI TTOHATHH 0 XUMHUYECKOU
peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 MPHUHIIMITY
MOCJICIOBATEILHOI'O Pa3BUTHS 3HAHWM HAa OCHOBE TEOPETUUECKUX MPEACTABICHUN
Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOT'O YUYE€HUSI KAK OCHOBBI BCET'0 €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona 1. M. MeHneneea kak OCHOBHOI'O 3aKOHA XMMUU;

— Y4EHHUSI O CTPOCHUHU aTOMa U XMMUYECKOU CBSA3H;

— TIPEACTaBICHUM 00 DJIEKTPOJIUTHUYECKON JUCCOIMAIIMM BEIIECTB B
pacTBoOpax.

Teopernueckue 3HAHWUA PACCMATPUBAIOTCS HAa OCHOBE OMIIMPUUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEA0BATEIBHO OT OJHOTO
YpPOBHS K JPYrOMYy, BBITIONHSSA (PYHKIIUM OOBSCHEHHS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI M BO3MOKHOCTEH MPAKTUUECKOI0 MPUMEHEHHUS U TOJTYyYECHUs
M3y4aeMbIX BEILECTB.

OcBoeHue nmporpaMMbl [0 XUMHUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTABJIAIONICH HAYyYHOM KapTHUHBI MUpPA B JIOTHKE
e€ CHCTEeMHOW NpHUPOAbI, IIEHHOCTHOTO OTHOILICHUS K HAy4YHOMY 3HAHUIO U
MEeToAaM TMO3HaHUA B Hayke. M3ydeHue XMMHUU MNPOUCXOJIUT C MPHUBICUYCHHEM
3HAHUW U3 paHee HU3YUYEHHBIX YUYEOHBIX TMpeaMeToB: «OKpYyKaIMil Mup»,
«buogorus. 5—7 knacce» u «@u3nKa. 7 Kiaccm.

[Ipy wu3yyeHHUH XUMHH TPOUCXOAWT (POPMHPOBAHHE 3HAHWK OCHOB
XUMHUYECKOM HAayKH Kak 00JIACTHU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIBHOCTA YEJIOBEKa M KAaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amadya ydyeOHOro mpeamera COCTOUT B (DOPMUPOBAHWU CUCTEMBl XMMHYECKHUX
3HAHUN — BaKHEHUIHX (PaKTOB, MOHATHHA, 3aKOHOB M TCOPETUUCCKUX TOJIONKEHUM,
JOCTYMHBIX O00OOIIEHWI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NpUOOIICHNN K HAyYHBIM METOJaM T[IO3HAHWS TP HW3YYCHUW BEIIECTB U
XUMUYECKUX peakuuil, B GOPMUPOBAHUU U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TMPUMEHEHUHM B Y4YEOHO-IO3HABATENIbHOM M y4eOHO-HCCIIEI0BATEIbCKON
NeSITEeNbHOCTH, OCBOCHUU TMpaBWI Oe30mMacHOro oOpaiieHusi ¢ BEIECTBaMHU B
ITIOBCEHEBHOM KU3HU.

[Ipy M3ydeHuM XMMUU HA YPOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHUsl BaXXKHOE
3HauYEHHE MPUOOPENH TaKUe 1eJU, KaK:

— (dopMupoBaHHE MHTEIUIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHITHIO PEIICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOy4YeHUs] HA  CHCTEeMAaTH4YecKoe MpuOoOIleHue
Oo0y4Jarommxcss K CaMOCTOSTEIbHON ITO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
MeToAaM IMO3HaHus, (POPMUPYIOMIMM MOTHBALMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecreueHne yCiaoBUM, CIOCOOCTBYIOIIUX MPHUOOPETECHUIO 00YyUarOIITUMUCS
OIbITA Pa3HOOOPA3HON NEATEIBHOCTH, MO3HAHMS M CaMOIIO3HAHHUSA, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIIUX YHHBEPCAIIBHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIESITEIbHOCTH;

— (opmupoBanre oO0mell (QYHKIIMOHATBLHON W  €CTECTBEHHO-HAyYHOU
IPAMOTHOCTH, B TOM YHUCJIE€ YMEHUW OOBSICHATH M OLIEHUBATH SIBJICHUSA
OKpPYXAaIOLEr0 MHpA, UCHOJIb3Yysl 3HAHUS W OMbBIT, MOJYYEHHbIC MPU U3YYCHHUU
XUMHUH, TPUMEHITh HMX IMpPHU PEIICHWU MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOM JEATEIbHOCTH;

— (QopmupoBaHue y OOy4yarOUMXCd TYMAHUCTHUYECKUX OTHOIICHUM,
NOHUMaHUSl UEHHOCTH XUMHUYECKHUX 3HAHUM I BBIPAOOTKH HKOJIOTMYECKHU
IeJIECOO0Pa3HOro TOBEAEHUS B OBITY W TPYAOBOM JAESITENBHOCTH B ILEJAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH TPUPOIHON CPEbI;

— pa3BUTHE MOTHBAIUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO M
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHsI OOILEYEIIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISI U HAMPABICHHOCTH JATbHEHUIIETO
o0y4eHusl.

OO6miee 4YmMCIO 4YacoB, OTBEAEHHBIX JUISI H3YYEHUST XHUMHM HAa YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanHus, cocTaBiseT 136 yacos: B 8 kimacce — 68 gacos (2
yaca B HeJIeN0), B 9 kiacce — 68 4acoB (2 yaca B HEJEIIO).



COJAEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHavajibHbIE XUMHUYECKHE TOHATHS

[Ipeamer xumun. Posib XUMUK B KU3HU YEJIOBEKA. XUMHUS B CUCTEME HayK.
Tena wm BemecrBa. PU3MYECKHE CBOMCTBA BELIECTB. ATPEraTHOE COCTOSIHUE
BemlecTB. [loHsiTe 0 mMeromax mo3HaHUs B XMMHUHU. YHUCThIE BEMIECTBA U CMECH.
Cnoco0bI pa3jieneHust CMeceil.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE dIEeMEHThl. CHUMBOJBI XUMHYECKHUX
anemMeHTOB. [IpocThie U CII0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢GopMyna. BaleHTHOCTh aTOMOB XHMHYECKHUX DSJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA COCTaBa BemlecTB. (OTHOCHTENbHAsE aTOMHasi Macca.
OtHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 1011 XMMHUYECKOTO JIEMEHTA B
COEIMHEHUHU.

KomnuecTBo BemecrBa. Mok, MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IMHMI[ BemiectBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3nyecKue U XUMUYECKUE SIBJICHUS. XUMUUYECKas peaklMs U €€ MPU3HAKH.
3aK0H COXpaHEHHSI MAacChl BEIIECTB. XUMUYeCKHe ypaBHeHMs. Kiaccubukamms
XUMUYECKUX PEAKIIUN (COSTUHEHMS, PA3JI0KCHUS, 3aMEIIeHUs, 0OMEHA).

Xumuyeckuii IKChepumMenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYJIOH, MpaBuUjiaMu paboOThl B JIaOOpaTOpPUH U
npuéMamMu obOpareHus: ¢ J1abopaTopHbIM 00OpPYIOBAHUEM, U3YUCHUE U ONMUCAHUE
bU3MYECKUX CBOMCTB 00pa3lloOB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHUE
¢usznueckux (TUIaBiIeHUE BOCKA, TasHUE JIbJla, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJAbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaJIMBaHUE
MEJHOM MPOBOJIOKH, B3aUMOJEHCTBUE MENIa ¢ KUCIIOTOMN) SABICHUMN, HAOIIOIEHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKHUX peakIui (passioKeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapusi, pa3joKeHue THIPOKCUAa
menu (1) mpu HarpeBaHuu, B3auMo/ieiicTBHE XKee3a ¢ pactBopoM conu meau (1),
U3Y4YEHHE CIIOCOOOB PA3ENICHHs CMECEH: C NMOMOUIbI0 MarHura, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTUIUISIIUSA, XpoMaTorpadus, mpoBeeHNE OYUCTKH MOBAPEHHON
conly, HaONIOJEHWE W  ONUCAaHUWE  Pe3yIbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHHE MOJEJIEM MOJIEKYII
(IapocTepKHEBBIX).

BaxHeilmue npeacTaBuTe M HEOPraHMYECKUX BeleCTB

Bo3gyx — cMech razoB. CoctaB Bo3znyxa. Kuciopon — 3a€MEHT U mpocToe
BemecTBO. Haxokmenue kuciopoma B Tpupone, (GU3HUECKHE W XUMHYECKUE
cBorictBa (peakiuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoaa. CrocoObl



MOJTYYEHHsI KHUCJIOpOAa B JIA0OpAaTOPHM ¥ TPOMBINIIEHHOCTH. KpyroBopoT
KHCJIopoJia B mpupojie. O30H — aIoTponHas MoAu(pUKaIMs KUCIOPOoaa.

TeroBoil 3(pGEeKT XMMHUYECKOW pPEAKLUUU, TEPMOXUMHUYECKUE YpaBHEHMUS,
9K30- U JHAOTEPMHUUYECKHE peaKIuu. TOIUIMBO: yroib W METaH. 3arpsA3HEHUE
BO3/yXa, yCWJIEHHE MTapHUKOBOTO A (dekTa, pa3pylieHrne 030HOBOTO CIIOS.

Bomopon — »memeHT M 1mpocroe BemecTtBo. HaxoxaeHue Bomoponaa B
npupojse, ¢GU3MYECKHME U XUMHUYECKHE CBOMCTBA, MPHUMEHEHHE, CIIOCOObI
nosydyeHus. Kuciorsl u comnm.

MomnsipHbIii 00BEM ra3oB. Pacu€rel Mo XUMHUYECKUM YPaBHCHHSIM.

Oduznueckue CcBOMCTBA BOAbL. Boma kak pactBopurenb. PacTBopbl.
HacepimienHble ¥ HEHACBIIEHHbIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 1075 BelllecTBa B pacTBOpE. XMMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4YeioBeka. KpyroBopor Boabl B mpupoIe.
3arpsi3HEHHE PUPOIHBIX BOJI. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccuduxanuss neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukarnms
OKCHJOB:  coseoOpa3yroniue (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HeconeoOpazyromue. Homenkmatypa okcumoB. Dusnueckue W XHUMHYECKUE
CcBOMCTBA OKCUIOB. [loydyeHue okCuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHUM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiarypa ocHoBaHuil. PU3NUECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucior. dusndyeckue u
XAMUYECKHE CBOMCTBa KHUCIOT. Psn aktuBHocTm merasuioB H. H. bekerona.
[Tony4yeHnue KUCIOT.

Conu. HomeHnkinatypa coseil. @u3nyeckue U XMMHYECKHE CBOMCTBA COJEH.
[Tonyuyenue coien.

I'eneTnyeckas CBSI3b MEXY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUM.

Xumuueckuii IKCnepumenm:

KAQ4EeCTBEHHOE ONMPEACICHHUE COJIEPKAHUS KHCIOPOAa B BO3JyX€E, MOJNYYCHHE,
coOupaHue, pacro3HaBaHWE€ M U3Y4YEHHE CBONCTB KHUCJIOpOJa, HaOII0JeHUE
B3aUMOJECHCTBHUS BEIIECTB C KHCIOPOJOM M YCIOBUS BO3HUKHOBEHHUS U
npeKpameHnss ropeHus (Mmokapa), O3HAKOMJIEHHWE C o00pa3laMu OKCHIOB U
OMHMCAaHHWE WX CBOMCTB, MOJy4YE€HHE, COOUpAHME, pACIO3HABAHME M H3Yy4YCHUE
CBOMCTB BOJOpoja (ropeHue), B3auMojeicTBue Bogopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBAHUE OCOOEHHOCTEW PACTBOPEHHUSI BEUIECTB C
pa3IMYHOM pPacTBOPUMOCTBIO, TIPUTOTOBJICHHE PACTBOPOB C ONPEACITEHHOMN
MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, B3AUMOJECHCTBUE BOJBI C METAJIaMH
(HaTprieM ©  KaiublWeM) (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPHUATIOB),



UCCJICIOBAHUE OOpa3IOB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB,
HAOJII0/ICHUE U3MEHEHUS! OKPACKU MHJMKATOPOB B PacTBOpax KUCIOT U IIEJIOYEH,
u3ydyeHue B3auMmopeiicTBusi okcuaa meau (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KUCJIOT C METaUlaMH, pPEaKUU{d HEUTpAIU3alUU, IOJIy4EeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOIO METajjla APYTMM M3 PacTBOpPA COJIM, PEIICHUE
SKCIIEPUMEHTANIBHBIX 337a4 N0 TeMe «BakHeWlne KiIacChl HEOPraHMYEeCKHX
COCJIMHEHU Y.

[Hepuognueckuin 3axkoH u Ilepuoaumyeckas cucreMa XHMHYECKHX
nemeHToB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAasi CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble MOMBITKK KiIacCU(PUKAIIMU XUMHUYECKUX dJeMeHTOB. [loHsTHE O
IPYIINaxX CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
TaJIOTeHBI, HHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCHIBI
Y TUJPOKCH/IBL.

[Tepunonnueckuit 3akoH. Ilepuoanuueckas cucreMa XUMUYECKUX 3J1EMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas u  JJIMHHONEpUOAHAs  (HOPMBI
[Tepuognuueckoit cuctembl xumuueckux 3aeMeHToB [[. . MenneneeBa. [leproabr
U rpynnbl. DU3NYECKUM CMBICIT MOPSAKOBOIO HOMEpPAa, HOMEPOB IIepuoja U
CPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHsl. CTpoeHue
AJEKTPOHHBIX  00O0JOYEeK aToMOB TMepBbiX 20 XHMHUYECKHUX  AJIEMEHTOB
ITepuonnueckoin cucremsl . M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA 10 €ro MoJiIoKeHUIo B [lepunonnueckon cucreme /1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUSl pajinyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METALTHYECKNX U HEMETAUIMYECKUX CBOMCTB I10 TPYIIaM U MEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoandeckoil CUCTEMbI XUMUYECKUX
BJIEMEHTOB UL Pa3BUTHUS HAaykd W mnpaktuku. [[. V. MeHnneneeB — y4y€HbI U
rpa)KJaHUH.

Xumuueckast cBsizb. KoBalieHTHast (MOJiApHAasT M HEMNOJSpPHAas) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHAs CBS3b.

Crenenb  okucieHuss. OKHUCIUTENbHO--BOCCTAHOBUTENIBHBIE  PEAKIIHH.
[Iponecchl okucaeHust U BocCTaHOBIEHUs. OKUCIUTENU U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHHe oO0pa3loB BEUIECTB METAUIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCHIA LHMHKA C pacTBOPaMM KHUCJIOT U IIEJIOYEH, IPOBEIEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEINBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuy pa3aoKeHUs, COCTUHEHUS).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHH B 8 Kilacce
OCYIIECTBIISIETCS. 4Y€pe3 MHCIOJb30BAHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSTUM, TaK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JIJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mme ecTecTBEHHO--HAYyYHbIE TIOHATHS: HAYYHBIN (akT, TUIOTE3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KiIaccupukanus, MNepUOJAUYHOCTb, HAOIIOJECHUE,
SKCIIEPUMEHT, MOJIEINPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

dusznka: marepusi, aTroM, OJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIHI,
U30TOIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, a3, (U3MYECKUE BEIUYUHBI, €AUHUIIBI
MU3MEPEHHUS, KOCMOC, TJIaHEThI, 3BE€3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouochepa.

l'eorpadusi: atMmocdepa, ruapocdepa, MHUHEpATbl, TOPHbIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIMBO, BOJHBIEC PECYPCHI.

9 KIIACC

BemecTBo U XMMH4YeCKasi peaKus

[Tepnonnueckuit 3akoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /J[.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOMCTB
XUMUAYECKUX DJIJIEMEHTOB IMEPBBIX TPEX TNEPUONOB, Kalus, KajdblUusi H HX
COCIMHEHUN B COOTBETCTBUMU C IIOJOXKEHHEM »JJIeMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BeliecTBa: BHIbI XMMHYECKOW CBA3U. THUMBI KPUCTAILIAYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAIUIMUECKON PEIIETKU U
BHUJa XUMHYECKOU CBA3H.

Knaccudukainus u HOMEHKIATypa HEOPTaHUYECKUX BEMIECTB. XHUMHUYECCKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K pa3jIUYHbIM KJIaCCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPIaHUYECKUX BEIIECTB.

Knaccudukanmys XuMAYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYAacCTBYIOIIMX B pEAKIMHA BEIMIECTB, MO TEIIOBOMY 3(deKTy, Mo
U3MEHEHMIO CTETeHEeW OKUCIEHUS XMMHYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, MO
YYaCTHIO KaTajau3aTropa). DK30- U DHIOTEPMHUECKUE PEAKIUU, TEPMOXUMUUECKUE
YpaBHEHUS.

[loHsiTHE O CKOPOCTHM XUMHUYECKOM peakiuu. [loHsTHE 00 0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakuusx. [loHATHEe 0 TOMOreHHBIX U T'€TepOTreHHBIX
peakuusix. [lonstue o xkaranuse. [losiTHEe 0 XUMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XUMHUYECKOW PEAKIMU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKUCIUTENHHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMH,  AJICKTPOHHBIM  OayiaHc
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKkiuu. CocraBienue YpaBHEHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUMHA € HKCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIIUTUYECKON TUCCOUUALMH. DIIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHbIMU BHUAAMU
XUMHUYeCcKoi cBsizu. CteneHs aucconuanuu. CHIbHBIE U ClIa0ble SJIEKTPOIIUTHI.

Peakuuu nonHoro oOMeHa. Y cioBusi MPOTEKaHUST peakuii MIOHHOTO OOMEeHa,
IOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YpaBHEHMS peakiui. CBoOWCTBa KHUCIOT,
OCHOBAaHMM U COJeil B CBeTe TMpEACTaBICHUN 00 DIEKTPOIUTHIECKOM
nucconuanuu. KauecTBeHHbIE peakiiii Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJICJISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB UM HEMETauIoB (rpaduTa M ajiiMasza), CJIOKHBIX BEIIECTB
(xopua HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM peakinu
OT BO3JEUCTBUSl Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE HSIJIEKTPOIPOBOJHOCTH
pacTBOpPOB BEIIECTB, MpOLECCAa AUCCOLMALUMU KHUCIOT, WIEJIOYEd U COJIEH
(BOBMOXKHO  HCIIOJB30BAHUE BHUJEO MaTEpHUaliOB), IMPOBEICHUE  OIIBITOB,
WUTIOCTPUPYIOMIMX ~ TPU3HAKA  TPOTEKAHWS  PEAKIMid  HOHHOTO  OOMeHa
(oOpa3zoBaHue oOcajka, BbIJCJIICHHE Ta3a, O0Opa3oBaHWE BOJbI), OMBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakluuu pa3jaoKeHUsl, COCAUHEHHUs), pacllO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOIIBK) KAYECTBEHHBIX PEAKIMA HAa HOHBI, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmiass XapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHu okucieHus. CTpoeHne W (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XHMMHUYECKHE CBOMCTBA Ha MNpPUMEPE  XJopa
(B3aUMOZICIICTBME C MeETajUlaMH, HEMETaJlJlaMH, IIejo4aMu). XJIOPOBOJOPO/IL.
ConsgHass KHCIIOTa, XUMHYECKUE CBOMCTBa, IMOJydYeHHE, NpUMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOPOAA HA OpPraHM3M YeEIOBeKa. BaxHeWlne XJIOpHUAbl U UX
HAXO0XKJICHUE B MIPUPO/IE.

O6mras xapaktepuctuka s1eMeHToB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U CEphbl. AJIIOTPONHbIE MOAU(PUKAIIUN KUCIOPO/Ia
U cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOIOpOAd, CTpOEHUE, (PU3MUYECKHE U
XuMH4yeckue cBorcTtBa. OKCUABI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIIOB.
CepHast kuciora, (QuMueckue U XHUMHUYECKHME CBOWCTBa (00mIMe Kak
OpelCTaBUTENsl Kjacca KHCIOT W crnenuduyeckue). XHUMHUYECKHE Peakluu,
JeXallue B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJIy4eHUs] CEPHON KHCIIOTHI.
[Ipumenenue cepHoi KUcIOThl. Coau CEpHON KUCIOTHI, KAUECTBEHHAsI PEAKIIMS Ha



cynb(ar-uon. Haxoxmaenue cepbl m €€ COCNMHEHHWH B TpUPOIE. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIel Cpellbl COCAUHEHUSIMHU Cepbl (KHUCIOTHBIC O],
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

O6mras xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIE CTEMEHH OKHUCJIEHUs. A30T, paCIpOCTpPaHEHHE B MPUPO/IE,
dbuznuecKkre U XuMudeckue cBorcTra. KpyroBopor azora B npupoje. AMMHAK, €ro
bu3nYecKre U XUMHUYECKUE CBOMCTBA, MojydeHue U npuMmeHenre. Coiu aMMOHUSI,
ux pu3NUECKre U XMMUYECKHEe CBOWCTBA, MpUuMeHeHne. KauecTBeHHast peakius Ha
WMOHBl aMMOHMS. A30THasl KUCJIOTa, €€ ToJydeHue, GU3NUEeCKue M XUMUYECKUE
cBoMcTBa (0OIIME KaK TMPEACTABUTENS Kjlacca KHUCIOT U crenuduyueckue).
Hcnonp3oBaHne HUTPATOB U COJIeM aMMOHMS B KayeCTBE MHMHEPAIbHBIX
ynoopeHnii. XuMHUYEeCKOe 3arpsi3sHeHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE JTOKIM, 3arpsA3HEHHE BO3/IyXa, MOYBBI W BOAoEéMOB). Docdop,
aiorponHsie Mogudukanuu ¢docdopa, puznueckue M XUMHYECKHUE CBOWCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, PuznuecKkue 1 XUMUUECKHUEe CBONUCTRA,
nonydenue. Mcnonb3zoBanue hochaTtoB B KauecTBE MUHEPATBLHBIX YI00PEHUIA.

O6mras xapaktepuctuka diemMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB,  XapakTEpHbIE  CTEMNEHU  OKUCICHHS.  YTJIEpOA,  aJIOTPOIIHbBIC
Monu(UKALIMK, PACHPOCTPAaHEHHE B TNpuponae, GU3NYECKHe U XUMHYECKUE
cBoiicTBa. Ancop6Ouusi. KpyroBopor yriepona B mpupozae. Okcunbl yriaepoja, ux
duznueckne W XUMUYECKHE CBOWCTBA, JCHCTBME HA JKHUBBIC OPTAHU3MBI,
MOJIyYEHUE U TMPUMEHEHHUE. DKOJIOTHYECKHE MPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a riao0anbHOTO TOTEIUICHUS KJIMMara, MapHUKOBBIN
addexr. YronpHas KuciaoTra U €€ coli, uX (PU3NUEeCKue U XUMHYECKHE CBOMCTBA,
NOJydeHHEe W TpuMeHeHne. KadecTBeHHass peaknus Ha KapOOHAT-WOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIECHHOCTH U CEJIbCKOM
XO35ICTBE.

[TepBoHaUanbHBIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSAUHEHUSIX
yriiepojaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TIUIEPUH, YKCYCHAS KUCIOTA).
[IpupogHbie HMCTOYHUKUA YTIE€BOAOPOAOB (Yyroib, NPUPOAHBIA Ta3, HedTh),
NPOAYKTHl UX TepepaboTku (OEH3MH), UX POJb B OBITY MU MPOMBIIUIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKU BaXKHBIX BENIECTBAX: KUpaX, O€IKax, yriieBojaax — 1 ux
poii B KM3HU 4YeloBeka. MarepualibHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHUH.

KpemHunii, ero ¢usnueckue M XHUMHYECKHE CBONCTBA, IMOJyYeHUE U
npumenenne. CoeauHeHuss KpeMHuss B npupoge. OOume mnpeacraBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CWIMKAThl, UX WCIOJIb30BAaHUE B
OBITY, B TIPOMBINIUICHHOCTH. BakHEWIINE CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeToH, kene300eToH. IIpobiieMpl 6€30macHOrO MCIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3ydeHre 00pa3lioB HEOPTraHWYECKUX BEIECTB, CBOWCTB COJITHOW KHCJIOTHI,
NIPOBE/ICHNE KAUeCTBEHHBIX PEAKIIUi Ha XJIOPUJ-UOHBI U HAOIIIOJICHUE MPU3HAKOB
UX TPOTEKAHHUsSI, OMBITHI, OTpaKarolmue (PU3NUECKUE M XUMUYECKHE CBOWCTBA
rajoreHoB M WX COEAUWHEHHM (BO3MOXKHO MCIIOJIb30BAaHHE BHJICOMATEPHUAIIOB),
O3HAKOMJIEHHE C o00pa3lamMu XJOPUAOB (TajJOreHUJIOB), O3HAKOMJIEHHE C
oOpasnaMu  ceppl H €€  COCOUHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMAaTEepUaIoB), HAOIOAEHUE Mpollecca OOyIJIMBaHUS caxapa Ioj JeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOW  KHUCJIOTBbI, M3Yy4YEHUE XHUMHUUYECKUX CBOWCTB
pa30aBIIEHHOMN CEPHOW KUCIIOTHI, IPOBECHNE KAYECTBEHHOM peaKInu Ha cyibdar-
WOH W HAOJIOJeHWE TpHu3HAKa e¢ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUESCKHUMHU
cBOMCTBaMU a3ora, (ochopa M HX COENMHEHHH (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEpPUAIOB), o0OpaslaMu a30THBIX M (POCHOPHBIX yIOOpPEHUH, MOJyYeHUE,
coOuMpaHue, pacro3HaBaHWE€ M U3Y4YCHHE CBONCTB aMMHakKa, TMpOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHUA M (ochaT-uoH U M3ydeHUEe MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICUCTBHE KOHIICHTPUPOBAHHOMN a30THON KHUCIIOTHI C MEJBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozelen
KPUCTANIMYECKUX PEmETOK anmasza, Trpadura, dyaepeHa, 03HAKOMIICHHE C
MPOILIECCOM  aACOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOUCTBOM MPOTHUBOras3a, MojiydeHue, coOupaHue, pacro3HaBaHUE W H3Y4YCHUE
CBOMCTB YIJIEKMCIIOrO rasa, MpoBEIeHUE KaueCTBEHHBIX PEaKiMil Ha KapOoHAT U
CWIMKAT-UOHBl W HW3YyYECHHE NPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMJIEHUE C
OPOJIYKIIMENH CHUIMKATHOW MPOMBIIUIEHHOCTH, PEUICHHE SKCIEPUMEHTAIbHBIX
3aj1a4 110 TeMe «BakHelne HeMeTaJIbl 1 UX COCOUHCHUS .

MeTaJuibl 1 X COeIMHEHUS

OOuras xapakTepucTUKa XUMMUYECKUX 3JIEMEHTOB — METAJLUIOB Ha OCHOBAHHU
ux noynoxkeHus B Ilepumomnueckon cucreme xuMuueckux dnemenros /[l M.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTaJIOB. MeTamnueckas CBI3b U
METaJUIMYECKasi ~ KpUCTAUIMYECKass  PEmIETKa.  JJIEKTPOXUMUYECKUU  pAl
HANPsDKCHUN MeTaioB. OU3NYecKre U XUMUYECKUE CBOWCTBA MeTaioB. O0mmme
crocoObl ToydeHusi metauioB. [loHATHE O KOppO3UM METaJUIOB, OCHOBHBIC
crocoObl 3amuThl MX OT Kopposduu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUM,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIILIIEHHOCTH.

[lemounsie MeTayibl: nojioxkeHue B [leproguueckoil cucteMe XMMUYECKUX
anemeHToB JI. M. MenneneeBa, CTpOoeHHME MX aTOMOB, HAXOXJIEHUE B NIPUPOE.
dusznyecKkue U XMMHUYECKHe CBOMCTBA (Ha mpuMepe Hatpust U kaiausi). OKCUIBI U



TUAPOKCUABI HaTpusi W Kauusd. [IpuMeHeHHe MIEeNOYHBIX METAUIOB U HUX
COEIUHECHUM.

[[lenouyHo3eMenbHbIE METaJIbl MAarHuili M KajbllUil: TMOJ0XKCHHE B
[lepuognueckon cucreMe xumuueckux 3neMeHToB [l. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJ€HUE B Ipupoje. Pu3ndeckue 1 XUMHUUYECKUE CBOMICTBA MarHus
U Kaiblusa. Baxheimme coeauHeHusi Kainblus (OKCHUI, THAPOKCHUI, COJIH).
XKécTkocTh BOIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AsroMuHUN: onoxeHue B [lepuonnueckoil cucteMe XMMUYECKHUX 3JIEMEHTOB
J. . MenaeneeBa, CTpOE€HUE aroma, HaxOxAcHHE B mnpupone. Pusnyueckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHAA U TUIIPOKCHU]IA
AJTIOMUHUSL.

Keneso: nonoxenue B [lepuoguueckon CUCTEME XUMHUYECKUX 3J1€MEHTOB /.
M. MenneneeBa, CTpOEHHE aroMa, HaXOXAeHUE B mnpupoae. dusznueckue u
XUMUYECKUE CBOMCTBA kene3a. OKCuabl, THAPOKCUIbI U conu xene3a (1) u xenesa
(1), ux cocrtaB, CBOMCTBA U MOJyUYEHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C oOpa3llaMi METAUIOB W CIUIABOB, X (PU3NUECKUMH
CBOMCTBaMH, M3Y4YE€HHUE PE3YyJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJIEUCTBHUS OKCHIA
KISl M HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPHAIIOB),
VCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHHUS XKele3a B KUCIOPOJIE
(BO3MOXHO  HCIMOJB30BAaHUE  BHUJIEOMATEpPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX pPEaKUMil HAa MOHBI: MAarHWs, KajblWs, aJIOMUHUSA, LIMHKA, >Kele3a
(11 u xene3a (1), mequ (1), HAOTIOACHNE W ONMMCAHUE MTPOIIECCOB OKPAITHBAHHSI
IJIaMEHU MOHAMU HATpUsl, KaJlus W Kajdblud (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpPUAJIOB), UCCIIeIOBaHNEe aM(POTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
Y TUAPOKCHUA IMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 M0 Teme «BakHeimme
METaJUIbl U UX COEAUHEHUSI.

XuMus ¥ OKpYy:Kaoumas cpeia

BemectBa m marepuansl B IOBCEJHEBHOW W3HM YelOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMUMHYECKUX peakuuii B ObiTy. [lepBas momoips mpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XUMHUYECKOE 3arps3HEHHUE OKpYXKawlleh cpeabl (MpeaenbHas 0myCcTUMas
KOHIeHTpalus BenlecTs, Aanee — [IJIK). Ponb xuMuu B permieHnn 3Koa0ruyeckux
pooJIeM.

Xumuueckuii IKcnepumenm:

u3y4eHrue o0paslloB MaTepuanoB (CTEKJIO, CIUIABbI METAJUIOB, MOJMMEpPHBIC
MaTepHaIbl).

Mexcnpeomemmuie ceasu



Peanuzammsi MeXIpeaMETHBIX CBS3€H MpPU HW3YYCHHH XUMUA B 9 Kitacce
OCYIIIECTBIISIETCS. 4Yepe3 HCIOJNIb30BAaHUE KaK OOMHUX eCTECTBEHHO-HAYYHBIX
MOHSITHH, TaK W TIOHATHH, SIBISIONTUXCSI CUCTEMHBIMH JIJIST OTCIBHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOI'0 IIUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIacCHPUKANUs, TMEePUOIUIHOCTh, HaO0IeHNE,
AKCIICPUMEHT, MOJCIIMPOBAHNE, HW3MEPCHHUE, MOJENb, SBJICHUE, TapPHUKOBBIN
3¢ deKT, TEXHOIOT U, MaTEPHUAIIbI.

dusznka: Marepusi, aTroM, OJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIHI,
U30TOMBI, PaJUOAKTUBHOCTh, MOJICKYJIA, DJEKTPUYCCKUN 3apsa, TPOBOIHHKH,
TOJTYTIPOBOAHUKH,  JIUIJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSTHHE BEIIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAS
pemiérka, CIUiaBbl, (PU3NYECKHE BEIWYUHBI, €AMHUIIBI U3MEPEHUS, KOCMHYECKOE
TIPOCTPAHCTBO, IIAHETHI, 3BE3 b1, CoHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KocHcTEMa, MHUHEpAIbHBIE
yI00pEeHUSI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BELIECTBA.

I'eorpadus: armocepa, rumpocdepa, MuHEpanbl, TOPHBIE TOPOJIHI,
MIOJIe3HBIC NCKOIIAeMbIe, TOIIUBO, BOJTHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yibTaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O OOIIETO
o0pa30oBaHUs JOCTUTAIOTCS B XOJI¢ OOyYeHMsS XUMHUU B €JIMHCTBE y4eOHOU W
BOCIIUTATEIILHOMN JIESITEIbHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COIIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOlllecTBE TMpaBWIaMU U HOPMaMHU TOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAaHUS, CAMOPA3BUTHUS U COLIMAIIM3AIMHN 00 yJarOIIHXCS.

JIMdHOCTHBIE  pE3yAbTaThl ~ OTPAXAIOT  TOTOBHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHCTEMOM TMO3UTHUBHBIX [IEHHOCTHBIX OpPUEHTAlUM U
paclIMpeHue OMbITa AESITENbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoOTHYECKOTr0 BOCIIMTAHUS

LEHHOCTHOI'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
¥ HAy4YHOMY HACIICIUI0, TOHUMAHWA 3HAYEHUS XUMHYECKOM HAayKh B >KHU3HU
COBPEMEHHOI'0 O0OIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOW HHpOpMALMEN o
NEPEAOBBIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUPA U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIUTAHUS

NPEJACTABICHUSI O COIMAIbHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHO-MCCIIENOBATEIbCKOM, TBOPYECKOM W JPYyrUX  BHIAX
JeSATeTbHOCTU, TOTOBHOCTH K Pa3HOOOpPa3HONH COBMECTHOM MAESATEIbHOCTH MpHU
BBITIOJITHEHUM Y4eOHBbIX, IO3HABATENbHBIX 3a/1ay, BBINOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IJaHUN YIEOHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIA B TIPOIECCEe JTOW Yy4eOHOW JeATENHbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TMOBEACHHE U IIOCTYIIKM CBOUX TOBAPHUILEH C TO3UIUU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHPOBO33PEHUYECKUE MPEACTABICHHUS O BEIIECTBE M XUMHUYECKOW PEAKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKHM M COCTaBIIAIOLINEC
OCHOBY JIJI1 TTOHUMAaHUSI CYIIHOCTH HAyYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS IPUPOJBI, B3aUMOCBS3SIX YEIOBEKa C
MPUPOAHOMN CPENOH, O POJIM XMMHUU B TIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIC MOTHBBI, HAIIPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHWUH MO
XUMHUHU, HEOOXOIUMBIE i OOBSICHEHHS HAOJIOMaeMbIX TPOIECCOB U SIBJICHUH,
MO03HABATEIHLHOM, WH(M)OPMAITMOHHOW M YHUTATENIbCKOW KYIbTYpPhl, B TOM YHCJIE
HAaBBIKOB CaMOCTOSITEJIbHOM paboOThl C y4eOHBIMH TEKCTaMM, CIPABOYHOMU



JUTEPATypor, JOCTYHMHBIMH TEXHHMYECKUMHU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUi;

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, MPOEKTHOW U  HCCIEN0BATEIbCKON
JeSITeNbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBJIEHHOCTH U YpPOBHS OOydY€HUS B
JlaIbHEHIIIEM;

4) opMHupOBaAHUS KYJIbTYPHI 310POBbSI:

OCO3HAHME [IEHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370pPOBBIA 00pa3 >KU3HMU, OCO3HAHWE IOCIEACTBUUA U
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJICHHUS AIKOr0Jisl, HAPKOTHKOB, KypeHus),
HEOOXOJUMOCTU COOJIIOJIEHHs TpaBWwi O€30MacHOCTH MpH  OOpalieHuu C
XUMHYECKUMU BEIIECTBAMU B OBITY U pealIbHOM JKU3HH;

5) TPy10BOr0 BOCIIUTAHHUS:

MHTEpPEC K MPAKTHYECKOMY U3yUYEHUIO podecchii U TpyAa pa3audHoro poja,
yBaXEHUE K TPYAY U PeE3ysibTaTaMm TPYAOBOW NEATEIbHOCTH, B TOM 4YHUCIE Ha
OCHOBE TMPUMEHEHHUs TMPEIAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
VUHAUBUYAJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodecCHOHANBHON JAESITEIbHOCTH U Pa3BUTHs HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a1allITUPOBATHCS B MPO(ECCHOHATIBHON Cperie;

6) IK0JI0rM4eCKOro BOCIUTAHMA:

AKOJIOTHYECKU LEIeCO00pa3HOEe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBaHUS, TOHUMAaHHUE LIEHHOCTH 3/I0POBOTO U
O0e3omacHOoro obOpa3a KH3HU, OTBETCTBEHHOE OTHONICHHE K COOCTBEHHOMY
bu3nIecCKOMy W TICUXMYECKOMY 370POBBIO, OCO3HAHHE I[EHHOCTH COOJIIOICHUS
npaBuI 0€30MIaCHOT0 MOBEAEHUS IPU paboTe ¢ BEILIECTBAMMU, a TAK)KE B CUTyalUsX,
YIPOKAIOIIMX 3/I0POBBIO U KU3HU JIIOJICH;

CHIOCOOHOCTH NPUMEHSATHh 3HAHUS, MOJIy4aeMble NMPU U3YYEHUU XUMUHU, AJIS
penieHns 3a1a4, CBSI3aHHbBIX C OKPYKAlOLed IPUPOJHON CPENOU, AJIs OBBIICHUS
YPOBHS  DKOJOTMYECKOM  KYyJIbTYphl, OCO3HaHUS TIJ00aJbHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJeM M IMyTell HMX pEelIeHUs MOCPEACTBOM METOJ0B XUMUHU,
SKOJIOTMYECKOT0 MBIIUICHHS, YMEHHS PYKOBOACTBOBAaThCS MM B IO3HABATEJIbHOM,
KOMMYHUKATHUBHOW U COLIMATBLHOU MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranpeaMeTHBIX pPE3YyIbTAaTOB BBIIEISIOT 3HAYMMbBIC TS
dbopMupOBaHUs MHUPOBO33PEHUSI OOIIEHAYYHBbIE TMOHATHUS (3aKOH, Teopwus,
NOPUHIINI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLIECC, SKCIEPUMEHT U JIPYTroe.), KOTOpbIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX NpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUIl M3 3TUX NPEAMETOB (POPMUPOBATH MPEICTABICHUE O IEIOCTHOMN



HAyYHOU KapTHUHE MHpPA, ¥ YHUBEPCAJIbHBIC yYeOHbIE IEHCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHbBIE, PEryJIATHBHBIE), KOTOpbIE OOECIEYUBAIOT (POpMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IJTAHUPOBAHMIO M OCYLIECTBJIEHUIO YYEOHOMU
NEeATENbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jjornueckue a1eiicTBUs:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWI: PACKPBIBaTh CMBICT XMMHUYECKHX MOHATUM (BBIAEIATH UX XapaKTEPHbIC
NPU3HAKH, YCTAHABIMBATh B3aUMOCBSA3b C JAPYTMMHU TOHSITHUSIMH), WCIOJIb30BaTh
MOHATHUSA ISl OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUM, BHIOMpATh OCHOBAHUS U
KpUTEpPUU IS KJIacCU(PUKAIMKM XUMHYECKUX BEIIECTB U XUMHUYECKUX pEaKIui,
YCTaHABJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXKIAY OOBEKTAMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHus (MHAYKTUBHbBIC, JEAYKTUBHbIC, M0 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKJIFOUYCHUS;

yMEHUE TMPUMEHATh B IIPOLIECCE IMMO3HAHUSA TOHATHS (NIPEAMETHBIE U
MeTanpeIMETHbIE), CHMBOJIMUECKHUE (3HAKOBBIE) MOJIEH, UCIIOb3yeMble B XUMUH,
peoOpPa3oBBIBaTh MIMPOKO MPUMEHSIEMbIC B XUMUW MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢Gopmylia U YypaBHEHHUE
XUMHUYECKON peakuu — MpU pelieHN y4eOHO-TT03HaBaTENbHBIX 3371a4, C YUYETOM
ATUX MOJIEIbHBIX MPEIACTABICHUIN BBISBIATH U XapaKTEPU30BATh CYILIECTBEHHBIC
NPU3HAKUA U3YYaE€MbIX O0OBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIIU,
BBISIBJISITh ~ OOII[ME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHBIE CBSI3M U
IPOTUBOPEUHUS B U3YUAEMBIX IIPOLIECCAX U SIBIICHUSX.

ba3oBble ucciaegoBaTe/ibCKue 1eiCTBUS !

YMEHHE UCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAaY€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUS THUIOTE3BI 10
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKIECHUM;

NpUOOPETEHHE ONbITa M0 IUIAHUPOBAHUIO, OPraHU3allMd W TPOBEICHUIO
YUYEHHYECKHX OJKCIIEPUMEHTOB, yMEHME HaOIoJaTh 3a XOAOM IIpoLecca,
CaMOCTOSITENILHO MPOTHO3UPOBATh €ro Pe3ysbTar, GOpMyIHpPOBaThH 0000IIEHUS U
BBIBOJIBI 10 pE3yJIbTaTaM NPOBEAEHHOTO OMbBITA, UCCIIEOBAHMS, COCTABISTh OTUET
0 MPOJIETTAaHHOM padoTe.

PabGora ¢ unpopmaumei:

yMEHUE BBIOMpaTh, AHATU3UPOBATH W HUHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUJOB U (OPM MPECTABICHUS, MOIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydyHO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJAEp:KaHUs, CIPABOYHbIC
nocobusi, pecypchl MHTepHeTa), KPUTUYECKH OIICHUBATh MPOTUBOPECUMBYIO U
HEJ0CTOBEPHYIO MHPOPMAILIHIO;



yMEHUE TPUMEHSTh Pa3jIUdHbIC METOJIBl M 3alpOoChl MPU MOWCKE U OTOOpE
uHPOPMAIIM W COOTBETCTBYIONIUX JaHHBIX, HEOOXOMMMBIX IS BBITIOJHCHHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a7a4 ONPEAeIEHHOTO THIIA, TPUOOPETEHHE OIbITA B
00JJaCTH  HMCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCTIOJIB30BAHMSI PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMPATH ONTUMAIBHYIO (OpMY MpeAcTaBieHus] UHPOpMaLUU U
WITIOCTPUPOBATh peEIIaeMble 3a/adyll HECIOXKHBIMA CXEMaMH, JHarpaMMaMH,
npyrumu hopMamu rpaduKu U UX KOMOMHAITUSIMU;

yMEHHE UCIONMb30BaTh W AaHAIM3UPOBATh B Tpolecce ydeOHOH U
UCCJIeI0BATEIbCKON AESITEIBbHOCTH MH(DOPMAIUIO O BIMSHUU IPOMBIIUIEHHOCTH,
CENbCKOT0 XO3SMCTBA W TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOUIEH NPUPOTHON
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBeEpPCAJbHbIE YYeOHbIe elCTBUS:

yMEHHUS 3aJiaBaTh BOIPOCH (B XOJ€ Jauanora W (Wid) IUCKYCCHUHU) TIO
CylIECTBY  0OCyXJaemMol  TeMbl, (OPMYJIHpPOBaTH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIHHO BBIOJIHEHUS MPE/I0KEHHOH 3a/1a4u;

YMEHHUS  TPEACTABIATh  TOJYyYCHHBIE  pe3yibTaThl  IMO3HABATEIHLHOMN
JEATENBPHOCTH B YCTHBIX W THCHBMEHHBIX TEKCTaxX; JelaTh IPE3CHTAINIO
pPE3yNbTATOB BBHIMOJHEHUS XUMHUYECKOr0 IKCIepUMeHTa (1abopaTOpHOrO OIBITA,
1ab0opaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);

YMEHHUA Y4E€OHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOMU
MO3HABAaTENbHOM W HMCCIEAOBATEIbCKOM  JMEATENIBHOCTH  MPH  PEIICHUU
BO3HUKAIOUIMX MpOoO0JIeM Ha OCHOBE Y4E€Ta OOUIMX HMHTEPECOB M COIJIACOBAHMUS
no3uiuit (00CyXIeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIWUHAIUS
COBMECTHBIX JCWCTBUH, OMNpeleJeHHe KpPUTEpHUeB IO OILIEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOATEIHFHO OMPEACNITh IENU JEeATeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBISATh, KOHTPOJIHMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOKO
JesATebHOCTh, BBIOUpaTh Hanbosee 3(pPeKTUBHBIE CIIOCOOBI pPEelIeHUsT YYEOHBIX U
MO3HABATEIbHBIX 3a/1a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEAJIOKEHHBIA QITOPUTM JEUCTBUKA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTYYCHHsI HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIUIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOIO pe3yJibTaTa 3asBJIEHHON LEIH, yMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MIPE/IJiaraeMbl€ B YCIOBUH 3aJJaHUH.

MHNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpenMeTHBIX pE3yAbTATOB 110 OCBOCHHIO 0053aTE€IHHOTO
COJIepKaHUs, YCTaHOBIEHHOTO MHaHHOW QenepaibHON pabodeil mporpaMMoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIONIMMUCS Hay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



JNeUCcTBHUH, crnenupuyuecKue i1 TPEAMETHON o0macTh  «XHMHS», BHJIBI
NEATETbHOCTU MO  TOJYYEHHI0 HOBOTO  3HAHHUSA, €ro HWHTEpHpeTaluy,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX M HOBBIX CUTYaIIUSIX.

K xonIy oOyuenus B 8 kiacce nmpeaMeTHble pe3yibTaThl HA 6A30BOM YpOBHE

JIOJKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX TOHSTHUI: aToM, MOJIEKYIa,
XUMUYECKUN DSJIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECh
(omHOpOMHAS ¥ HEOJHOPO/HAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J10Jisl XUMUYECKOT 0 3JIEMEHTa B COSIMHEHUHU, MOJIIPHBIA 00BEM,
OKCHUJI, KHCJIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPHUIATEIBLHOCTb, CTEICHBb
OKHCJICHHS, XMMUYECKasl peaKkiusi, KiIacCUpUKAIMs pPEeaKIuil: peaxkiuu
COCIMHEHUS, PEAKIUU PA3I0XKEHUs, PEaKIUu 3aMEIIeHUs, peaKiuu
oOMe€Ha, 3K30- U SHJOTEPMUYECKHE PEAKLIMH, TEIUIOBOW A(P(EKT peakini,
AIpO aTOMa, JJIEKTPOHHBIM CJOM aroma, aToMHash OpOWTallb, PAIUYC
aToMa, XMMHYECKasi CBs3b, MOJISIPHAS W HEMOJspHas KOBAJCHTHAs CBS3b,
MOHHAs CBS3b, MOH, KATMOH, aHUOH, PACTBOpP, MAaccOBas JIOJisl BEIECTBA
(IpolleHTHAs! KOHIIEHTPAIlKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATHH U
MPUMEHSTH 3TU NOHATHUSA MPU ONKUCAHUY BEUIECTB U UX MPEBPALLICHUII;

e HCHOJIb30BaTh XUMHUYECKYH) CHMBOJMKY IS COCTaBlieHUs (popmyn
BEIIIECTB U YPAaBHEHUN XUMUUYECKUX PEAKIINIA;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKHCJEHHUS  DJJEMEHTOB B  OWHAapHBIX  COCAMHEHUSX,
MPUHAUICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbIca Ilepuomnueckoro 3akonHa J[. M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX DJIEMEHTOB OT WX ToyiokeHus B Ilepuoamueckoil cucreme,
3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSI, 3aKOHA ABOTrapo;

e OINWCHIBATHh U XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuonuueckoit
CUCTEMbl XUMHUYECKHUX DJIEMEHTOB: pa3jiiyaTh TMOHATUS «TJaBHas
noarpynmna (A-rpymma)» u «rmodouHas noarpymmna (b-rpymnma)», Mansie u
OOJbIIME MEPUOJbI, COOTHOCUTH OO0O3HAYEHUsS, KOTOPbIE HUMEIOTCA B
tabnuue «llepuoguyeckas cucrema XuMHYecKux »daementoB JI. U.
MeHneneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUST aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij siApa, 00Ilee YUCIO SJIEKTPOHOB
U pacnpeiesIeHUE X MO 3JIEKTPOHHBIM CJI0SIM);

KJIaCCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHYECKHE peakiuu (M0 YUCIy U COCTaBy YYAaCTBYIOUIMX B pPEaKIUH
BEIIECTB, MO TEIIIOBOMY 3 deKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPIKasl OMMCAHWUE TTPUMEpPaMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TIpEeBpalleHuid B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJISIPHYIO MaccChbl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOTO0 »JJeMeHTa 1o QopMyIe
COCIMHEHUSI, MACCOBYIO JIOJIIO BEILECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON PEAKIIUU;

MIPUMEHSATh OCHOBHBIE OINEpPALlMA MBICIUTEIBHON AEATEIbHOCTA — aHAIU3
U CHHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTEMaTH3aInio, KjIacCH(pUKAIHIO,
BBISIBJICHUE MPUYMHHO--CJIEACTBEHHBIX CBS3EH — ISl U3yYEHHs] CBOMCTB
BEIIECTB U XHUMHUYECKHX PEAKUUN, ECTECTBEHHO-HAYYHbIE METO/bI
NMO3HAaHUA — HAONIOJCHWE, M3MEpPEHUEe, MOJCINPOBAHUE, JKCIEPUMEHT
(peanbHbI U MBICTICHHBIN);

CleloBaTh  IpPAaBWJIAM  [OJIb30BAHUS  XMMHUYECKOM  IMOCYAOM U
7abopaTopHbIM  000pYJOBaHMEM, a TakXKe IMpaBUjaM OOpalleHusl C
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKLUMSIMU IO BBINOJHEHHUIO
7a00paTOPHBIX XHMMHUYECKUX OMNBITOB IO TOJYYEHUIO U COOHpPAHUIO
razoo0pa3HbpIX BEMIECTB (BOJIOPOJa M KHUCIOPOJa), IPUTOTOBICHUIO
pacTBOPOB C OMNPEAECTEHHON MAaCcCOBOW JI0JIEM PACTBOPEHHOI'O BEIIECTBA,
IUIAHUPOBAaTh W MPOBOAUTH  XUMHUYECKHE  AKCIEPUMEHTHI MO
pacIiO3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MOMOIIbI0 HHIUKATOPOB
(;makmyc, dheHondTanenH, METHIOPaHXK U APYTHE).

K xonIy oOyuenus B 9 kiaacce nmpeaMeTHbIE pe3yibTaThl HA 6A30BOM YpOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XWMHYECKMX NOHATHW: XUMHYECKHU
AJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENECHBb
OKHCJIEHHS, XUMUYECKasl peaKiusl, XUMUYECKasl CBS3b, TEIUIOBOM 3(PQeKT
peakuud,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIJIEKTPOJIHTHI,
HEIJIEKTPOJIUTHI, JAJEKTPOJIUTHYECKAS] THUCCOLUMALNS, PEAKIUA HOHHOTO
oOMeHa, KaTalu3arop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIe W



HEeoOpaTUMBbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEaKITUH,
OKHCJIMTENIb,  BOCCTAHOBUTENIb,  OKUCIEHWE M  BOCCTAHOBJICHHE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUYECKasi CBS3b (KOBaJICHTHAs, MOHHAs,
METaJNInYecKasi), KpHUCTaJUIM4ecKasi pemérka, KOppo3us METalljIoB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peakluu, MPEeAeibHO AOMyCTUMAas
koHueHrpanus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TOHSATUM U
MPUMEHSTH 3TU NOHATHUSA MPU ONKUCAHUY BEUIECTB U UX MPEBPALLICHUII;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJiIi COCTaBIEHUS (PopMyl
BEILIECTB M YPABHEHUN XUMHUECKUX PEAKIIU;

OIPEAENATh BaJEHTHOCTh U CTETIEHb OKUCICHUSI XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX Ppa3IM4YHOrO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K
OIpene’lEHHOMY KJIacCy COEAMHEHHH Mo Qopmyiam, BUI XUMHUYECKOH
CBA3M (KOBAJICHTHAs, WOHHAs, METAUIMYECKas) B HEOPraHUYECKHX
COEIMHEHUAX, 3apsijl MOHA MO0 XUMHUYECKON (opMmyle, XapaKkTep cpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCIMHEHUM, THUIl KPUCTAIITUYECKON
PELIETKN KOHKPETHOI'O BELIECTBA;

packpbiBaThb cMbIci [lepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHUCHIBATh U XapaKTepU30BaTh
tabnuunyio Gopmy Ilepuonnyueckoil CUCTEMBI XUMUYECKHX AJIEMEHTOB:
paznuyarh MOHATUS «rJaBHasg noxarpynmna (A-rpynma)» U «noOodHas
noarpynna (b-rpynma)», maiible U OOJNbIIME TEPUOABI, COOTHOCHUTH
o0O3HayeHusl, KOTOpPhIE HMEIOTCS B TEPUOAMYECKON Talnuie, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsij dAapa, OOIIee YHUCIO DJIJIEKTPOHOB U
pacrpeieieHue HMX 1O DJIGKTPOHHBIM CJIOSIM), OOBSCHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npeAeiax MajibIX MNEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKHE peakiuu (10 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHH
BEIIECTB, MO TEIIOBOMY 3(P(EKTy, O U3MEHEHUIO CTETECHENH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIME U crenudUYecKrue XUMUYECKHE
CBOMCTBa TPOCTBIX M CIJOXHBIX BELIECTB, MOATBEPKIAAsA OINHUCAHUE
npuMepaMu MOJIEKYJISIPHBIX W HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XMMHUYECKHUX PEaKIUN;

COCTaBIIATb YPABHEHUS JJIEKTPOJUTHUYECKOM IUCCOIMAIMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUA MOHHOT'O



oOMeHa, ypaBHEHHS pEaKIUd, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3M MEXIY BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYINIHOCTh OKHCIIMTEIHLHO-BOCCTAHOBUTEIBHBIX  pEaKIUuit
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIUii;
MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTECKAHHS XUMHUYECKHX TMPEBpAICHUN B Pa3IMIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIGKYJISPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOrO0 »JJeMeHTa 1o QopMye
COCIMHEHMSI, MACCOBYIO JIONIO BEI[ECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKITNH;

coOnrofaTh  MpaBUjia  TOJIB30BAHUS ~ XMMHUYECKOW  TMOCYAOH |
nabopaTopHBIM  00OpYyIOBaHWEM, a TaKXe IMpaBuUja OOpaImeHus C
BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIIUSAMH TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O MU COOUpPAHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO rasa);

MPOBOJAUTh  PEAKIHUH, TOATBEPKIAIOIMAE  KAYeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OPOMHI-,
nonua-, kKapOonar-, ¢ocdar-, CHIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI HM3yYEHHBIX METAIJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX pacTBOpPaX HEOPTAaHUYECKHUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIEeHHe, CHUCTEMATU3alNIO, BBISIBICHHE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — /I U3Y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEAKIUN, €CTeCTBEHHO-HAYYHBIC METOAbl TIO3HAHUS —
HAOJIFOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, DKCIICPUMEHT (pEaIbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
Konun4yecrBo 4yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
Xumust — BaxkHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 0 9 bubmuorexa [IOK
' MIPaKTUYECKON JeATEIbHOCTH https://m.edsoo0.ru/7f41837c
4eJIoBeKa
BemecTBa 1 XumMmnueckue bu6mmoreka [IOK
1.2 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Hroro o pasuerny 20
Pasnea 2. Bakneiilmme npeacTaBuTe Il HEOPraHU4YeCKUX BellecTB
21 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubnnoreka [IOK
' 00 oKcHIax https://m.edso0.ru/7f41837c
Bonopoa.llonstue o kucnorax bub6nuorexa LIOK
2.2 8 0 1
U COJISIX https://m.edso0.ru/7f41837c
Bopa. PactBopsl. [lonstue 06 bubmuorexa [IOK
2.3 ) 1 1
OCHOBaHUAX https://m.edsoo0.ru/7f41837c
OCHOBHBIE KJIaCCHI bubmuorexa [IOK
24 . 11 1 1
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. Ilepuoauuecknii 3axon u [lepuoanyeckas cucrema xummnueckux 3jemMenToB /. U. MenneneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Teproauueckuii 3aK0H U

31 Ilepnonnueckas cucrema 7 bu6nmorexa LIOK
XUMHUYECKUX deMeHTOB JI. U. https://m.edso0.ru/7f41837c
Mennene-esa. CTpoeHue aroma
XvMHYeCcKas CBA3b. BuGmiorexa LOK

32 OxncaHTeIIbHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIHHBIE PEaAKIINH

bubnmnoreka [IOK
Hroro mto paszeny 15 https://m.edsocI)J.: ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KIIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yrmyOieHne 3HaHUH 5 1 0 bu6nuoreka [IOK
' OCHOBHBIX pa3JIesIoB Kypca § Kiacca https://m.edsoo0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnmoreka [IOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIEKTPONIUTHYECKAS JUCCOLIMALIMSL. 8 1 1 bu6nuoreka [IOK
' XHMMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazueny 17
Pa3nea 2. HemeTanabl M X coelMHEHUS
21 OO1m1ast XapaKTepUCTHKA XUMHUYECKUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorens: https://m.edsoo.ru/7f41a636
OO61mas xapaKTepuCTHKa XUMHUYECKUX
2.2 anemeHTOB VIA-Tpynmsl. Cepa u eé 6 0 0 bubamorexa [OK
' PYHIbL- 6P https://m.edso00.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapakKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, hochop u ux 7 0 1 bubmmorexa [IOK
' PYHIbL: ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMUIECKUX
24 anemeHToB |V A-rpynmel. Yriaepona u 8 1 2 bubmmorexa [IOK
' . PYHIIRL. poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Hroro no pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [IOK
1 4
3 Obmme cBofiCTBa METAIIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [IOK
3.2 B 16
AKHENIINE METAIUIBL U UX COEIUHEHUS httos://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BemiecTBa 1 MaTepuaibl B )KU3HU YeJIOBEKA 3 Bubmorexa ITOK
’ m p https://m.edsoo.ru/7f41a636
Hroro o pasueny 3
PesepBHOE Bpemst 3 bubmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HNOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl

1 [Ipenmer xumuu. Posis XumMuu B :KU3HU 1 0 0 bu6mmoreka LIOK
yeJioBeKa. Teia U BelecTna https://m.edsoo.ru/ff0d210c

bubmmoreka [IOK

2 IT 1

OHSITHE O METOJaX IMO3HAHUS B XUMUHU 0 0 httos://m.edsoo.ru/f0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna

3 paboThI B 1a00paTOPUU U IPUEMBI 1 0 1 bubmmorexa [IOK
oOpareHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM)

4 Yucteie BemecTBa 1 cMecu. CiocoObl 1 0 0 bubmuoreka [IOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabora Ne 2

5 «Pa3nenenue cmeceit (Ha mpumepe 1 0 1 bubmmorexa LIOK

s . puMep https://m.edsoo.ru/ff0d28c8
OYUCTKHU TIOBAPEHHOU COJIN)»
bu6nuorexa LIOK
6 A 1 0 0
TOMBLI MOTICKYIBL https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKUE PJIEMEHThI. 3HAKU 1 0 0 bubmuorexa [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bubmuorexa [IOK

8 IT 1 0 0

POCTHIE 1 CHONHEIC BemecTha https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 0 0 bubmorexa LOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKOH ITOCTOSHCTBA COCTaBa BEIICCTB.

bu6mmoreka [IOK
10 X .B
mmieckas popmysta. BanenTrocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
11 OTtHOCHUTENBHAs aTOMHAsI Macca. bubnnorexa [IOK
OtHocuUTeNbHAs MOJIEKYJISIPHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMHU4YECKOr0 bubmuorexa [IOK
3JIEMEHTA B COEAUHEHUH https://m.edsoo.ru/ff0d350c
KonuuecTBo BemecTBa. Mosb. bubnuorexa [IOK
13
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 Ou3nvecKre 1 XUMUYSCKUE SBICHUS. bubmuorexa [IOK
XuMu4deckas peakius https://m.edsoo.ru/ff0d37fa
15 [Tpu3HaKy U yCIOBUS MPOTEKAHUS bubnmoreka [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHMS MacChl BEIIECTB. bubnnoreka [JOK
XHUMHUYECKUE yPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus Konu4ecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHSIM XUMHYECKUX bubmorexa LIOK
HHECTRATO YP https://m.edso0.ru/ff0d5708
peakuuit
Krnaccudukamnms XuMHUYeCKUX peaKIuii
18 (coe I/Iqu)HI/I}IH a3JI0KEHUS e bubamorera LOK
a P ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, OOMeHa)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHImkIoneauct. O000IeHNe 1 bubmorexa IOK
' B https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHs 3HAHHH
20 Konrponsnas padora Nel no treme bubmmorexa [IOK
«BelllecTBa 1 XUMHYECKUE PEAKLIUI https://m.edsoo.ru/ff0d4290
1 Bozayx — cmecs razos. CoctaB bubnmoreka LIOK

Bo3ayxa. Kucnopoa — anemeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BemecTBo. O30H

dusnueckre U XUMHUYECKHE CBOMCTBA

22 KHUCJIOpoJia (peaKuy OKUCIEHUS bubmmorexa [IOK
poZa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [TonsTue 06 okcumax
CriocoOslI MosTydeHus: KUCI0po/ia B
23 1a0b0paTOpPUH U IPOMBIIIIICHHOCTH bubamorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeneHue kuciopoaa
TemnoBoii 3 ekt Xumudeckon
24 peaKIiH, IIOHATHE O bubnmnoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUU, IK30- U https://m.edsoo.ru/ff0d4790
HIOTEPMHUYECKHUX PEAKIIUIX
TomnuBo (He(Th, Yroiab U METaH).
25 3ar ﬂBHePEHe(I];OB . a, CIIoCOOBI z:ro bubmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEI0TBPALLCHUS
[IpaxTrueckas padora Ne 3 o Teme
26 «[lony4enue u cobupanue KUCIopoia bubamorera LOK
y . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTB
97 Bonopoa — anemenT u mpoctoe bubnunorexa LIOK
BelecTBO. Haxoxnenue B npupoze https://m.edsoo.ru/ff0d4dd0
28 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4ddo
but6mmoreka [IOK
2 IT
) OIVITHE O KHETOTAX H COLIX https: //m.edso0.ru/ff0d50d2
30 Crioco0slI MoTydeHust BOAOPOa B bubnnorexa [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[TpakTtrueckas padota Ne 4 o Teme
bubmmoreka [IOK
31 «IlonyueHnue u cobupanue BoIOPOIa,

W3yYEHHE €TI0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42
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Monsipablit 00BEM ra3oB. 3aKOH

bubnunorexa LIOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KoJIMuecTBa
33 BEIIECTBA ra3a 10 €ro M3BECTHOM bubmorera [IOK
H . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncienus 00bEMOB ra3os IO
34 ABHEHHIO PEAKIIMU HAa OCHOBE 3aKOHA buGmorera [IOK
yp . peaxtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI T'a30B
35 duznveckre 1 XMMUYSCKUE CBOMCTBA bubmuorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Torsitue 00 bubmuorexa [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurtens. HacwieHHbIe
37 Hu HIéHaCBIIIIDIGHHBIIC) ACTBOPEI MH;CCOBaSI bubnmorexa HOK
PACTBOPHL. https://m.edso0.ru/f0d5h40
JIOJIsI BEIIECTBA B PACTBOPE
[Tpaktuyeckas padora Ne 5 o Teme
38 «IIpuroroByeHue pacTBOpOB € bubnmoreka [JOK
OnpeaeIEHHON MacCOBOM 10eH https://m.edsoo.ru/ffOd5eba
PacTBOPEHHOTO BEIIECTBAY»
39 Konrponsnas padora Ne2 o reme bubnunorexa [IOK
«Kucnopoa. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKcHIbl: COCTaB, KiIaccu(UKAIs, bu6nuorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX buGmorera [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUA: COCTaB, KJIacCUpUKAIIHS, bu6nunorexa LIOK

HOMEHKJIAaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonmyueHnue 1 XuMU4ECKHE CBOWMCTBA bubmmorexa [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knaccudukanus, bubmuoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TosryyeHne 1 XUMHUYECKHE CBOMCTBA bubnmnoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIATYpa,
46 CHOCOéLI;) T10JT )CHI/I}I XI/IMI/I‘IZ(I?KI/IC bubmorera [JOK
y YHACHI https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTueckas padora Ne 6. Pemenue
47 SKCIIEPUMEHTAIBHBIX 33Ja4 110 TEME bu6muoteka LIOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edso0.ru/00ad9b7c
COCIUHEHUIN»
48 ['eneTnyeckas cBsI3b MEXAY KJIacCaMH bubnunorexa LIOK
HEOPraHMYECKUX COCAUHEHUN https://m.edsoo.ru/00ad9a50
bubnunorexa LIOK
49 O06o001IeHNEe U CUCTEMAaTH3aLKs 3HAHUH
B H https://m.edsoo.ru/00ad9ch?2
Kontponbnas pa6ota Ne3 no teme
50 "OCHOBHEIE KJ1aCChl HECOPTaHUIECKUX bubmorexa HOK
oy P https://m.edsoo.ru/00ad9ela
COCIMHCHUI
[lepBbie MOMBITKU KIaCCHU(PUKALIUU
51 XUMHYECKHX 31eMeHTOB. [loHsTHE O bubmorexa OK
i https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX JJIEMEHTOB
[Teproanueckuii 3aKOH U
bu6nunorexa LIOK
52 [lepnonuueckas cucteMa XMMUYECKUX
https://m.edsoo.ru/00ada52¢
anemenToB [l. 1. MenaeneeBa
bubmmoreka [IOK
53 [leproapl, TPYIIIEI, TOATPYIIIBI 1

https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubnunorexa LIOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000I0YeK
55 aToMOB 3JieMeHTOB [lepuoanueckoit bubmmorexa [IOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. V1. Menneneepa
XapakTepuCTUKa XUMHUYECKOTO
56 3JIEMEHTA TI0 €ro MOJIOKEHUIO B bubmuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [lepuognueckoro 3akoHa st
57 pa3BUTHUA HAayKu U npakTuku. 1. . bub6nmorexa [IOK
MenneneeB — y4E€HBIN, IEAATOT U https://m.edsoo.ru/00ada96e
IpaKIaHUH
58 DIEeKTPOOTPHUIIATEILHOCTH ATOMOB bubnmnoreka [JOK
XHMHUYECKHUX DJIEMEHTOB https://m.edso0.ru/00adaab8
bubnunorexa LIOK
59 Honmas xiirieckas coisp https://m.edsoo.ru/00adac34
60 KoBasieHTHast moJsipHast XUMUYECKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKAs bubmuoteka [IOK
CBA3b https://m.edso0.ru/00adaab9
but6mmoreka [JOK
62 (TereHb OkHCICHIs https://m.edsoo.ru/00adae28
63 OKHUCIUTETLHO-BOCCTAHOBUTEIILHBIC bubmuorexa [IOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIIUTETN ¥ BOCCTAHOBUTEIIH bubmmorexa [IOK
https://m.eds00.ru/00adb076
65 Kontponbnas pabota Ne4 o teme bubmuorexa [{OK
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«Ctpoenue atoMa. XUMHAYECKas CBA3b)»

https://m.edsoo.ru/00adb486

66 Pezepuslii ypok. O6001eHne u 1 bubmmorexa [IOK
cHCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PezepBHblil ypok. O60011eHNE U 1 bubnnorexa [IOK
cUCTeMaTU3allis 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepsHblii ypok. O60011eHNE 1 1 bubmmoreka [IOK
cHCTeMaTH3alus 3HaHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC

KoaunuectBo yacos DJIeKTPOHHbIE
Ne Hara nudpoBble
Tema ypoka Konrtpoasbnbie  IIpakTHueckue bp
n/n Beero H3y4YyeHusi ~ o0pa3oBaTesIbHbIE
padoTbI padoTbI
pecypcsl
[Iepnonnueckuit 3aK0H.
bubmmnorexa IIOK
1 [eproandeckasi cucTeMa XUMHYECKUX 1 0 0
https://m.edsoo.ru/00adb59e
aneMmeHToB [l. 1. Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU
2 CBOMCTB XUMHUYCCKHX DJIIEMCHTOB 1 0 0 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus u HOMEHKIaTypa 1 0 0 bubmuoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMU9IeCKOM CBS3U U THITHI 1 0 0 bubmuoreka [IOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel no reme
5 «[ToBTOpEHUe U yrnyOaeHue 3HaHUI 1 1 0
OCHOBHBIX Pa3fIeJIoB Kypca 8 Kiacca
6 Knaccupukamnust XuMUIeCcKux 1 0 0 bu6mmoteka [IOK
pEaKLUMii MO pa3IuYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMUYECKOMN
7 eakuuu. [IoHATHE O TOMOT€HHBIX U 1 0 0 bubnnorexa LIOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonsiTHe 0 XUMHUYECKOM PABHOBECHH.
3 DakTOpsl, BAUAIOIINAE HA CKOPOCTh 1 0 0 bubmuoreka [IOK

XHUMHYSCKOM pC€aKuu U IIOJIOKCHUC
XUMHYECCKOI'0O paBHOBECCHUA

https://m.edsoo.ru/00adc28c
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OKHCITUTEITEHO-BOCCTAHOBUTEIBHEIE

bubnunorexa LIOK

XMMHYECKHE CBOMCTBA, MOJyYCHUE,

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 uccounanuu. CuibHbIE U cia0ble bubnmorexa [OK
A THAIH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HNouuble ypaBHEHUS pPEaKIIUN bubmaorexa LHOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHUUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI1 B CBETE IIPEACTABICHUI 00 bubnnorexa [OK
o pea https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOITHAITIN
XHUMHUYECKHUE CBOUCTBA COJIEU B CBETE
13 [IPEICTABICHUN 00 Bubmaorexa ITOK
e . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOITHAITIT
butmmoreka [IOK
14 II 7
OHATHE O THAPOJIHM3E collen https://m.edsoo.ru/00add9d4
15 O06o001IeHNe U CUCTEMAaTH3aIUs bubmuoreka [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Pemenne sxcnepuMeHTAIIBHBIX bubnnorexa LOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
Kontponbnas padora Ne2 o reme
17 «IIIEKTpOIUTUYECKAS TUCCOLHALNS Eubmorexa HOK
P a LA https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)»
OO6m1as xapakTepUCTHKA TaJIOTeHOB.
18 XUMHUYECKHUE CBOMCTBA HA IIPUMEDE bubmorexa IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xinopooaopon. ComnsiHas KUCIIOTa, bubnunorexa LIOK

https://m.edsoo.ru/00adel104
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IIPUMEHEHNE

[paktuyeckas padota Ne 2 o reme

20 «ITonyueHue ConsTHOM KUCTOTHI bubmmorexa [IOK
YHEHIE Com ’ https:/m.edso0.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brruncnenus o ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIIHi, eCITM OIHH U3 bubamorexa [IOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JaH B U30BITKE
29 OO01mas xapakTepuCTHKa JIEMEHTOB bubnuoreka [IOK
VIA-rpynmbl https://m.edsoo.ru/00ade64a
AnmoTporHble MOTU(GUKAIIA CEPHI.
23 Haxoz:[eﬂne Ccepul I/Iq;é coe)mHeI:mﬁ B bubmorexa ITOK
p N https://m.edsoo.ru/00ade64a
npupojie. XMMHUECKHE CBONCTBA CEPBI
24 CepoBoaopon, cTpoeHue, hpusndeckue bubnmnoreka [JOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KUCIIOTa,
25 ¢u3nueckre 1 XUMUYECKHE CBOMCTBA bubamorera IOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHHE
XUMUYECKUE peaKIliH, JeKallie B
OCHOBE MPOMBIIIJIEHHOTO crtoco0a
26 MIOJIY4EHUS] CEPHOU KUCJIOTBI. bu6nuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpesibl COeAMHEHUAMHU
cepbl
97 Beruucnenue MaccoBoi J0IM BBIXO/a bubmauoreka [JOK
[POAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO01mas xapaKTepuCTHKa JIEMEHTOB
but6mmoreka [IOK
28 V A-rpymiibl. A30T, paclipoCTpaHCHHE

B TIpupoie, GU3NIECKHe U

https://m.edsoo.ru/00adeeab
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XUMHUYECKHE CBOUCTBA

AmMHaK, ero Gu3NUecKue u

29 XAMUYECKHE CBOMCTBA, IOIyUYCHUE B bubmorera [JOK
’ i https://m.edso0.ru/00adf004
PUMEHCHHE
[TpakTrueckas padota Ne 3 o Teme
30 «IlonyueHne aMMHaKa, U3y4eHUE €ro Bubmorexa LIOK
. i et https://m.eds00.ru/00adf180
CBOMCTB»

31 A3OTHas KucioTa, e€ hpusnueckue u bubnuoreka [IOK
XHMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30BaHre HUTPATOB M COJICH
aMMOHHMSI B KQUeCTBE MUHEPATLHBIX

32 00peHuii. XUMHUYECKOE bubmorexa OK
YAOLP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMICH cpebl
COCIMHCHUSIMU a30Ta
Docdop. Oxcun dbocdopa (V) n

33 q)oc:ll))o pHasI KI/ICJ'I((i))Ta q)(bIESH(‘{e)CKI/Ie u bubimorexa LOK

P . https://m.edsoo.ru/00adf68a
XHUMHUYECKHE CBOMCTBA, MOJTyYCHHE
HcnonszoBanue ¢pocdaToB B KauecTBe

34 MUHEPAIBHBIX YIO0OPEHUIH. bub6mmorexa LIOK
3arpsi3HEHUE TPUPOTHON Cpebl https://m.edsoo.ru/00adfc20
docharamu
VYrnepon, pacripocTpaHeHNE B

35 pH z e g)mnlt)leczle U XUMUYECKHUE Bubmmorexa LIOK

p P e https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcupsl yraepoaa, ux Gu3ndeckue u
36 XHUMHUYECKHE CBOMCTBA. bubmmnorexa IHOK

DKOJIOTHYECKUE TTPOOIIEMBI,
CBsi3aHHBIE ¢ OKcH0M yriepoaa (1V)

https://m.edsoo.ru/00adfebe
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but6mmoreka [IOK

37 YrobHas KHCIOTa H €€ con https://m.edso00.ru/00ae006¢
[Ipaktuyeckas padota Ne 4 o reme

38 "ITosmydyeHune yrieKucioro rasa. bubmuoteka [IOK
KauecTBenHas peakius Ha KapOoHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavasibHBIC TTOHATHUS 00
39 OpraHUYECKHX BEIECTBAX KAK O bubamorera TIOK
https://m.edsoo.ru/00ae054e
COEMHEHUSX YIIIepoaa
40 Kpemuuii u ero coeiMHECHUS bubnnorexa LOK
https://m.edso0.ru/00ae080a
[Ipaktuyeckas padota Ne 5. Pemenue

41 JKCIIEpUMEHTAJBHBIX 33134 110 TEME bubnuotexa [JOK
«BaxHeinme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS
KonTtponsnas padora Ne3 o reme

42 «Baxneime HemeTamIbl U UX brbamorexa HOK

https://m.edso00.ru/00ae0e18
COEIMHEHUS»
OO61mas xapaKTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJUIOB.

43 Mertannuueckas CBsI3b U bubnuorexa [JOK
METAJUIMYECKasl KpUCTaIInYeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

44 DNEeKTPOXUMHUUECKUM psif bubamorera LOK

. https://m.edsoo.ru/00ae1156
HaIpsKEHUN METaJIOB
45 O61mue crnocoObl NOTYyYEHUS bubnuorexa [IOK

meTatoB. CrutaBel. Beraucienus mo

https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

YpPaBHEHUSIM XUMHUYECKUX PEAKIINM,
€CJIM OJIMH U3 PEareHTOB COJAEPKUT

npUMecH
46 [TonsiTHE O KOPPO3UU METAJLIIOB bubmorexa LOK
https://m.edso00.ru/00ae1278
but6mmoreka [IOK
47 [enosste MeTa el https://m.edso<l)l. ru/00ael4b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnuorexa [JOK
KaJust https://m.edso0.ru/00ae14b2
49 [[{esrouHO3EMENBHBIE METAILIIBI — bubnmnoreka [JOK
KaJblIMi 1 MarHuu https://m.edsoo.ru/00ae15e8
50 Baxxueiine coe JMHEHUS KAJIbLIUS bubnuorexa [OK
https://m.edsoo.ru/00ae15e8
51 O606Hj€HI/I€ 1 CHCTeMaTH3allHs
3HAHUH
59 JKEcTKOCTh BOJIBI M CLIOCOOBI €6 bubnuorexa [IOK
YCTpaHEHHUs https://m.edso00.ru/00ae1886
[TpakTrueckas padota Ne 6 o Teme
53 "YKEcTKOCTEL BOABI U METOMEI €6 bubnnorexa LOK
" https://m.edso00.ru/00aelae8
YCTpaHEHUS
N bubmuoreka [IOK
>4 Aomuiiil https://m.edsog ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHIA U bubnuorexa [IOK
TUJPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmorexa LIOK
56 Keaeso https://m.edsogru/OanldSG
57 OKcubl, THAPOKCHUIBI M COJIU KeJie3a bubmmnorexa IHOK

(11 u xeme3a (1)

https://m.edsoo.ru/00ae35e6
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0O0001IeHNE U CUCTEMATH3 AN

58 .
3HAHHN
[Ipaktuyeckas pabora Ne 7. Pemenue
59 JKCIIEpUMEHTAJBHBIX 33134 10 TEME bubmuoreka [IOK
«BaxxHeunnme MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COCITMHCHUS
Brrurcnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIIii, €CIN ONH U3
60 peareHTOB JaH B H30BITKE WIIH bubmunorexa IHOK
COJIEPKUT IpUMecH. Berancnenns https://m.edso0.ru/00ae1750
MaCCOBOM JIOJTU BBIXOJIa TIPOTYKTA
peakuuu
61 O000111eHHE U cUCTEMATU3ALML
3HaHUU
Kontponsnas padora Ne4 o reme
62 «Baxueume MeTamibl 1 UX
COEIMHEHUS
63 BemectBa 1 maTepuaisl B bubnunorexa LIOK
IIOBCEIHEBHON XKU3HU YeI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHUE bu6muoteka [IOK
OKpYKarolleu cpeabl https://m.edsoo.ru/00ae4270
65 Ponps xumuu B permeHnn bubnmoreka [JOK
AKOJIOTUYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
66 Pezeprublit ypok. O600111eHNE 1 bu6nuorexa LIOK
cucTeMaTHU3alus 3HaHuU https://m.edsoo.ru/00ae0d0a
67 PesepBHelii ypok. O600111eHE 1 bubnuotexa [IOK
CUCTEMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHelit ypok. O600IICHHE 1 bubnmoreka [JOK
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cucTeMaTH3aIHs 3HaHuI

https://m.edsoo.ru/00ad9ch?2
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A.,
AxnmonepHoe obmiectBo «M3marenscTBo «IIpocBemnieHne»
* Xumus, 9 kimacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxumonepHoe obmiectBo «3narensctBo «IIpocBenieHue»

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

bubmuoreka [1OK https://m.edsoo.ru

JOKYMEHT NMOZAMUCAH SMIEKTPOHHOM MOANUCHIO

MYHULMMNAJIbHOE BIODKETHOE OBLLIEOEPA30BATE/IbHOE 10.09.23 13:51 CepTtudmkat 810C5FD1708FCIA3137983E4B6003D0A
YYPEXXAEHUE "BOPOBUXUHCKASl OCHOBHAS OBLLEOEPA3OBATEJIbHASI (MSK)

LLUKONA" MEPBOMAMCKOIO PAMOHA, [leptoluknHa TaTbsiHa BanepbeBHa,

[OvipekTop




