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INOACHUTEJIBHASA 3AIINCKA

[IporpamMmMa 1o XMMHHM Ha YpPOBHE OCHOBHOTO OOILEro 0Opa30BaHUs COCTaBJ€HA HA
OCHOBE TpeOOBaHUM K pe3yabTaTaM OCBOEHUS OCHOBHOM oOpa3oBaTelbHOU
MporpaMMbl OCHOBHOT'O 001Iero obpasoBanus, mpejactaBieHHbix B ®I'OC OO0, a
TaKk€ Ha OCHOBe (enepanbHON paboueld TporpaMMbl BOCIHUTaHUS U C Y4ETOM
KOHLEMUMUHA TpernofaBaHusi ydeOHOro mnpeamera «XuMus» B 00pa3oBaTEIbHBIX
oprann3zauusax Poccurickon @enepanumu.

[IporpaMmma 1o XuMHM JaéT TIpeACTaBICHUE O IMeNAX, OOIIel cTpaTeruu
oOy4eHHMsI, BOCIUTAHUSI U Pa3BUTHUS OOYYarOLIUMXCsl CPEeICTBAMHU y4eOHOro IMpeiMeTa,
yCTaHaBIMBACT  00s3aTEJbHOE  MPEAMETHOE  COAEpXKaHWe,  IpelycMaTpUBaeT
pacrmpeneneHue ero mno KiaccaM M CTPYKTYpUPOBaHHME [0 pasleslaM U TeMaM
nporpaMMbl 1O  XHMHH, ONPEAENSIeT KOJMYECTBEHHbIE U  KAYECTBEHHbBIC
XAPAKTEPUCTUKN COJEP)KAHMS, PEKOMEHIYEMYIO IIOCJIEI0BATEIbHOCTh HW3YYEHUS
XUMHUHU C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Yy4eOHOTO
IpoLecca, BO3PACTHBIX OCOOEHHOCTEH OOy4arolnIuXcsi, OINpPEAENI€T BO3MOXHOCTH
npeaMeTra JUisl peaju3alvu  TpeOOBaHUM K pe3yslbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHOW MPOrpaMMbl HA YPOBHE OCHOBHOT'O OOLIEro 0Opa3oBaHUs, a TaKkKe
TpeOOBaHUI K pe3yibTaTaM OOy4YEeHHs] XMMUU Ha YPOBHE II€JIe N3y4eHUs MpeaMeTa U
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEJIbHOW JESATEIBHOCTH O00ydYarollerocs 1o
OCBOEHHIO Y4EOHOI'O COJEPKaHUSI.

3HaHWE XUMHHM CIY)KAT OCHOBOM Uil (POPMHUPOBAHUS MHUPOBO33PEHUS
00y4aroIIerocsi, €ro MpeJCTaBICHU 0 MaTePUAIILHOM €UHCTBE MUpPA, BAXKHYIO POJIb
UrparoT (popMUpyeMble XUMUEH MPEACTABICHUS O B3aWMOIIPEBPAIICHUSIX YHEPIrUU U
00 DBOJIOUMU BEHIECTB B NPHUPOAE, O NYTIX peleHUs TIo0aJbHBIX MpodiieM
YCTOMYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CBIPHEBOW, JHEPreTUUYECKOM, MUIIEBOM H
HKOJIOrMYECKOi 0€30MacCHOCTH, MPOOJIEM 3paBOOXPAaHEHUSI.

N3zydyenune xumun:

CHOCOOCTBYET peanu3alii BO3MOXKHOCTEH I CaMOpPa3BUTHUS U (POPMHUPOBAHUS
KyJbTYpbl IMYHOCTH, €€ 0o01Iel U QYHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMHUPOBAHHE MBIIICHUS M TBOPUYECKHUX CHOCOOHOCTEM
Oo0y4aroumxcs, HaBBIKOB HMX  CAMOCTOATENBHOM  yueOHOW  JEATEIbHOCTH,
HKCIIEPUMEHTAJIBHBIX M  HCCJENOBATENbCKUX YMEHHUM, HEOOXOJUMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B MPO(PECCHOHAIBHOMN 1eATEIbHOCTH;

3HAKOMHUT €O CIEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJOCTHOTO B3IJIA/Ia HA €IWHCTBO IPHUPOJBI U YEIIOBEKA, SIBIIIETCS OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YyYaIOIIUXCS;

CrocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K MPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3zoBaHuE 00Yy4arOmUXCS.

Jlanubple HampaBiIeHUST B OOYYEHHMM XUMHUU OOECIEYUBAIOTCS CHEUpUKON
colepkaHuss ~ y4eOHOro  mIpeaMeTa,  KOTOpPbIM  SIBISIETCS — MEAaroru4ecku



aJIaNTUPOBAHHBIM OTpaXK€HHUEM 0a30BOM HAyKM XMMHUHU Ha OMNPEICIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOIO OOIIEro OOpa3OBaHMsSI OPUEHTHUPOBAH Ha
OCBOCHHUE OOYYaIOIMIMMHUCS CHUCTEMbl [E€PBOHAYAIBHBIX TOHATUM XUMHH, OCHOB
HEOPraHWYECKON XMMUM U HEKOTOPBIX OTACJBHBIX 3HAYMMBIX IMOHSITUN OPraHUYECKON
XUMUHU.

CtpykTypa cojepxaHus NpPOrpaMMbl MO XUMHUU CHOpPMUPOBaHA HA OCHOBE
CUCTEMHOro mnoaxoaa K €& m3ydeHuro. CoJep:kaHue CKIAIbIBAETCA W3 CHCTEMBI
MOHATUNA O XMMHUYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI MOHATUUA O XMMHUYECKOU
peakiuu. O0e 3TH  CUCTEMbl CTPYKTYPHO OpPraHU30BaHbl 1O  MPUHIUITY
MOCJIEA0BATEIBHOIO PAa3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX IMPE/ICTABICHUI
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHUU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUYECKOM CBS3U;

— IpeJICTaBICHUN 00 AJIEKTPOIUTUUECKON TUCCOIMAIIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHUS  PACCMATPUBAIOTCA HA  OCHOBE  OMIMUPHUYECKU
MOJIYUCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JAPYroMY, BBITOJHSS (DYHKIIUHM OOBSICHEHUS] U MPOTHO3UPOBAHUSI CBOMCTB,
CTPOCHUSI U BO3MOYKHOCTEM MNPAKTUYECKOTO NPUMEHEHHUS] U MOJIYYEHUS H3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMBbl 0 XUMHUU CIIOCOOCTBYET (hOPMHUPOBAHUIO MPECTABICHUS
O XMMMYECKOW COCTABJISAIOUICH HAYYHOW KapTUHBI MHpa B JIOTHMKE €€ CHUCTEMHOU
MPUPOJbI, [IEHHOCTHOIO OTHOILICHUS K HAYYHOMY 3HAHUIO W METOJIaM IIO3HAHUS B
Hayke. M3ydyeHue XMMuu MpoOUCXOAUT C MPUBJICYCHUEM 3HAHUN U3 paHEe MU3YYEHHBIX
yueOHBIX TIpeaMeToB: «Okpyxaromuii Mmupy», «buonorus. 5—7 kmacce» u «dusnka. 7
KJIacC».

[Ipu u3ydeHNN XUMUU MPOUCXOAUT (POpMHUpPOBAHUE 3HAHUI OCHOB XHMHUYECKOM
HAYKH Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW NESITeIbHOCTH
YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYNbTYphl. 3amada y4eOHOro
peaIMeTa COCTOUT B (POPMUPOBAHUHU CHCTEMbl XUMHYECKUX 3HAHUN — BaKHEHIITMX
(GakToOB, MOHATHUM, 3aKOHOB M TEOPETUYECKUX IOJOKEHUU, JOCTYMHBIX 000OIICHUI
MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HaAyKH, B MPUOOIIEHNN K HAYYHBIM METOJaM
MO3HAHUS TIPU HM3YYCHUU BEIMIECTB W XUMHYECKUX peakiuid, B (HOPMHPOBAHUU U
pa3BUTHUU TO3HABATEIHHBIX YMEHUN U WX MPUMEHEHUU B y4eOHO-TIO3HABATEIHHOU U
y4eOHO-UCCIIEIOBATEIbCKOM  JEATENbHOCTA, OCBOGHHUM  TMpaBWJI  0O€30MaCHOTO
oOpaleHus ¢ BEIIeCTBAMH B MTOBCETHEBHOM KU3HMU.

[Ipn w3ydyeHUM XUMHUM HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUSI BaKHOE
3HaUYCHHUE MPUOOPEH TaKUE 111U, KaK:

— (opmMupoBaHHME UWHTEUIEKTYaJbHO Pa3BUTONM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEJIBHOMY TIPUHSATHUIO PEIICHUH,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIIOBUSM KU3HU;



— HAIPABJICHHOCTh 00YYEHUS HAa CHUCTEMAaTHYECKOE MPUOOIIEHNE 00yUJaromuXCs
K CaMOCTOSITEJIHLHOM TMO3HABATEIILHON NEATebHOCTH, HayYHBIM METOJIaM TO3HAHUS,
(GbOpMUPYIOIIM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrnieyeHue YCIOBUM, CIMOCOOCTBYIOUIUX MPUOOPETEHUIO O0YJarOIIMMUCS
OIBITA Pa3HOOOpPA3HOW JESITCIBHOCTH, TO3HAHWS H CaMOMO3HAHWS, KIFOUEBBIX
HABBIKOB (KJTIOYEBBIX KOMIICTCHITMH), HWMEIOMNX YHUBEpPCAJIbHOEC 3HAYCHHUE IS
pa3IMYHbBIX BUIOB JIEATEILHOCTH;

— ¢opmupoBaHue o0meH  (QYHKIMOHAIBHOW W  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM YHCJIC YMEHHI OOBSICHATh U OLICHUBATH SIBIICHUS OKPYXKAOIIETO
MHpa, UCITONIb3Ys 3HAHUS M OTIBIT, TIOJyYCHHBIC IPU U3YYCHUH XUMUHU, IPUMCHSITh UX
IIpY pEIIeHUH POOJIeM B MOBCEHEBHOM KU3HU U TPYIAOBOU JEATEIHLHOCTH;

— ¢gopMupoBanue y oOy4aronuxcs TyMaHHUCTHYECKUX OTHOIICHHWM, TTOHUMAaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUW I BBIPAOOTKHM HKOJIOTHYECKH IIeJIeCO00Pa3HOTO
MOBE/ICHUS B OBITY M TPYIOBOM JEATEIBHOCTHU B LIEJISIX COXPAHEHHUS CBOETO 3/10POBbS U
OKPYXaroIIEeH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHUBAIIMU K OOYYEHHUIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHUS OOIIEUYEIIOBEYECKUX LIEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY POQUIIS U HANIPABICHHOCTHU JlajbHEUIIEro 00 yYeHU .

OO6miee 4KCciIO 4acoB, OTBEAEHHBIX NIl U3YYCHUS! XUMUU HA YPOBHE OCHOBHOIO
oOmrero oOpa3zoBanusi, coctaBisger 136 yacoB: B 8 kijacce — 68 yacoB (2 ydaca B
HeJelo), B 9 kimacce — 68 yacoB (2 4yaca B HEJICIIO).



COJEPXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaIbHBbIE XUMUYECKHE MOHSITHS

[Ipenmer xumuu. Posib XUMHUM B KU3HH YeJIOBEKa. XUMHUSI B CUCTEME HAYK.
Tena u BemecTBa. PuU3MYECKHME CBOMCTBAa BEIIECTB. ATperaTHOE COCTOSHHUE
BemiecTB. [loHATHE O MeTOmax MO3HAHUS B XUMHUU. UHCTHIE BEIIECTBA M CMECH.
CnocoObI pa3aciIeHUs] CMECCH.

ATOMBI W MOJICKYJIBI. XWMHUYECKHE 3JieMEHThl. CHMBOJBI XUMHUYECKHX
aneMeHTOB. [IpocThie U cloKHBIE BElIecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckass (opmyrna. BaleHTHOCT, aTOMOB XHMHUYECKHX DJIEMEHTOB.
3aKOH MOCTOSHCTBAa cocTraBa BemiecTB. OTHOCUTENbHAs aTOMHas Macca.
OTtHocuTenbHas MOJEKyJsipHas macca. MaccoBast 107151 XUMHYECKOTO 3JIEMEHTa B
COCTUHEHUM.

KonuuectBo BemectBa. Mosb. MomsipHas Mmacca. B3auMocBsI3b KoJau4ecTBa,
MacChl M 4YHCIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacu€rel mo dopmynam
XUMUYECKUX COCTUHEHUHN.

duznyueckre U XMMUYECKUE SIBJICHUSA. XUMUYECKasl peakiusi U €€ MpU3HaKH.
3aK0H COXpaHEHHSI MacChl BEIIECTB. XUMUYECKHe ypaBHeHHs. Kiaccubukamms
XUMUYECKUX PEAKINI (COeAMHEHUS, PA3I0KEHUS, 3aMeLIEHUs, OOMEHA).

XumuuecKkuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TOCYI0M, TpaBIIIaMH PabOThl B JJAOOpaTOpUU |
npuéMamMu oOpallieHus: ¢ JJabopaTOPHBIM 000PYTOBaHUEM, U3YUYEHHE U OIMKMCAHHE
¢u3nuecknx CBOWCTB O0O0pa3llOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHHE
dbuznyeckux (MJaBICHUE BOCKA, TasHHUE JibJa, PACTHUPAHHE caxapa B CTYIKE,
KUTICHUE W KOHJCHCAIMS BOJIbI) U XUMUYECKHX (TOPEHUE CBEYH, NMPOKATUBAHWE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KHCIOTOM) SIBJICHU, HAOIIOICHUE U
ONHMCAaHKME TIPU3HAKOB IMPOTECKAHUS XUMUYECKHX peakuui (pasjioKeHHE caxapa,
B3aMMOJICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCH]IA
meau () mpu HarpeBanuu, B3auMoaelcTBHUE XKee3a ¢ pactBopom coau meau (11),
U3Y4eHHE CIOCOOOB pa3/iesieHUsl CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BBITIAPYBAHKE, TUCTUUIAINS, XpoMaTorpadusi, IPOBEICHUE OYNCTKH MMOBAPCHHON
CONM, HaOMIOZICHWE W  ONHCaHUE  PE3YJIbTaTOB  MPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3[JaHUE MOJeNed MOJIEKYI
(ILIapoCTEeP>KHEBBIX).

BaxHelne npeacTraBuTe/ 1M HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopom — 3jiemMeHT U mpocToe
BemecTBO. HaxokmeHue kuciaopoma B mpupoae, (U3HUECKHE W XUMHYECKUE
cBoiictBa (peakiuu ropeHus). Okcuabl. [Ipumenenue xkuciopoma. CrocoObl
MOJTYYCHUSI KUCTIOpOJia B JIADOpaTOpHMM M TPOMBIIUIEHHOCTH. KpyroBopor
Kuciopojaa B npupoje. O30H — aioTpornHas MOAU(PHUKALINS KUCIOPOIa.

TermmoBoit 3gdekT XUMUYECKOW peakIuu, TEPMOXMMHUYECKUE ypaBHEHUS,
9K30- W DHAOTEPMHUYCCKHE PEaKIMW. TOIIMBO: yroJib W METaH. 3arps3HCHHE
BO3/yXa, yCUJIEHHE MTapHUKOBOTO 3 (DHeKTa, pa3pylieHHe 030HOBOTO CIIOS.



Bomopon — »meMeHT M mnpoctoe BemecTBO. HaxoxkaeHue Bomopona B
npuposie, (GuU3MYEeCKMe MW XUMHUYECKUE CBOWCTBA, MPUMEHEHUE, CIOCOObI
noxyyeHusa. Kucnotsl u conu.

MousapHbiii 006EM Ta30B. Pacuérbl Mo XUMHUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBAa BoAbl. Bojga kak pacTtBoputenb. PacTBoOpbl.
HacellieHHble M HEHACBIIEHHBIE pPacTBOpPbl. PacTBOPHUMOCTH BELIECTB B BOJE.
MaccoBas 10711 BEHIECTBA B pacTBOpe. XUMHYECKUE CBOMCTBA BOABL. OCHOBAHMUSI.
Posbe pacTBOpoB B mpupoie U B KU3HU 4desioBeKa. KpyroBopoT BoAbl B MPUPO/IE.
3arps3HeHue NPUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukarus Heopranuueckux coeauHenuit. Oxcunbl. Kiaccudukarus
OKCHJOB:  cosieoOpa3yomue (OCHOBHBbIC,  KHCJOTHbIE, aM@OTEepHbIE) W
HeconeobOpasyromue. HomeHkmarypa okcumoB. Dusndeckue W XUMHUUYECKHE
cBOMCTBa OKCUIOB. [lonyyeHne okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHW: METOYM HU  HEPACTBOPUMBIC
ocHoBaHuA. Homenkiarypa ocHoBaHui. Pusznueckne M XMMHUYECKUE CBOMCTBA
ocHoBaHui. [lomyyeHrne oCHOBaHUM.

Kucnotel. Knaccuduxarus xucnor. Homenknarypa kucnor. @usndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psp aktuBHOocTM MetaiuioB H. H. bekerosa.
[Tonydyenue KUCIoT.

Comu. Homenknarypa comneil. @u3nyeckue 1 XMMHYECKUE CBOMCTBA COJIEH.
[Tonyuenue coen.

['eneTnueckas CBsI3b MEXIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHHUII.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEAECIECHNUE COJACPKAHUS KHUCIOPOAAa B BO31yXe, MOJYUEHHUE,
coOupaHue, paclo3HaBaHWE M M3YUYCHHUE CBOWCTB KHCIOPOJa, HAOIIOJACHUE
B3aMMOJICHCTBUSI BEIIECTB C KHUCIOPOJOM UM YCJOBHSL BO3HHUKHOBEHHUS W
peKpaileHrs ropeHus (moxapa), O3HaKOMJIEHHE C oOpa3laMH OKCHIOB U
OMMCaHWE WX CBOMCTB, IMOJy4YE€HHUE, COOMpaHUE, pAClO3HABaHWE U HW3YUYCHUE
CBOWCTB BoJopoja (ropeHue), B3aumojelicTBue Boaopona ¢ okcuaoM menu (1)
(BO3MOKHO HCIIOJIb30BAaHHME BHJICOMATEPHANIOB), HaOOIeHHEe 00paslloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCeIOBaHHE OCOOEHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3IMYHON pACTBOPUMOCTBIO, IPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JOJIEd PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJICVCTBUE BOJBI C METAIaMHU
(HaTpyeM ©  KaibliueM) (BO3MOXXHO  HCIIOJb30BaHUE  BHUEOMATEPHAJIOB),
UCCJEIOBaHUE O0pa3l0OB HEOPraHWYECKUX BEUIECTB Pa3IUYHBIX KJIACCOB,
HaOJII0/ICHNE U3MEHEHHUS OKPACKHW MHIMKATOPOB B PACTBOpPAaX KUCJOT W IICJIOYEH,
u3ydeHue B3aumojeicTBus okcuaa meau (1) ¢ pacTtBopomM cepHOM KHUCTOTHI,
KMCJIOT C METaulaMH, PEAKUWW HEUTpaau3aluy, IOJy4YEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOIO METaula APYrUM M3 pacTBOpa COJIM, PEUICHHE
AKCIEPUMEHTAIBHBIX 33Jlad 1Mo TeMme «BakHeWllne KIacchl HEOPraHHUYEeCKUX
COCTMHEHUI.



IMepuonuveckuin 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aromoB. XHUMHYECKasi CBA3b.
OKHCINTETBbHO-BOCCTAHOBHUTEIbHBIC PEAKIIMU

[lepBbie TOMBITKH KIACCU(PUKAIMKN XUMHUYECKUX 3JIeMEHTOB. lloHsTHE O
TPYIIaxX CXOJHBIX DJIEMEHTOB (IEIOYHBIE U IIEJIOYHO3EMEIbHbBIE METaJlIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yroT aM(OTEpPHBIE OKCUIBI
U TUAPOKCHIBI.

[lepnonnuecknii 3akoH. Ileprnonnueckas cCUCTEMa XUMUYECKHUX dJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuomnas W JJIMHHONEPUOIHAA  (POPMBI
[Tepnoguueckoii cuctembl xumuueckux aneMeHToB 1. M. Menneneesa. Ilepronasl
U rpynnsl. PU3NYECKUM CMBICI NOPSIAKOBOIO HOMEpa, HOMEpPOB IIEpUoJa U
TPYIIIbI 3JIEMEHTA.

Crtpoenne atomoB. CoctaB aToMHBIX siaep. M3oTonbl. DnekTponsl. CTpoeHue
AJEKTPOHHBIX  000J0YeK aroMOB TepBbIX 20 XUMUYECKUX  DIIEMEHTOB
Ilepmonnueckon cucremsl JI. M. MenaeneeBa. XapakTepuCTUKA XUMHYECKOTO
3JIEMEHTA 110 ero noyioxkeHuro B [lepuonnueckon cucreme 1. Y. Menneneesa.

3aKOHOMEpPHOCTH HM3MEHEHUs paJnyca aTOMOB XUMHUYECKHUX DSJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYINaM U NEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u [lepuonnueckoil cuCTeMbl XUMUYECKHX
AJIEMEHTOB JUIsl pa3BuUTUA Hayku W npaktuku. [[. M. MenngeneeB — y4yéHblM u
IPaKIaHHH.

Xumuueckasi cBsizb. KoBasieHTHass (TofisipHass ¥ HETMOJSIpHAs) CBA3b.
DJIEKTPOOTPUIATEILHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBSI3b.

Crenenp  okucieHusa.  OKUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
ITporiecchl okucneHus U BocCTaHOBIEHU. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuyeckuui IKChepumMenm:

U3y4eHHE OOpa3IOB BEIIECTB METAUNIOB W HEMETAUIOB, B3aWMOJICHCTBUE
TUJPOKCHIA LIMHKA C PACTBOPAMHU KHUCJIOT UM IIECJIOYEH, MPOBEACHUE OINBITOB,
WUIFOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKIUU
(ropeHue, peakuu pa3JioKEHUs, COSTUHECHHUS).

Mesxcnpeomemnbnie ceasu

Peanmu3anus MeXNpeIMETHBIX CBA3€H NP M3YYEHMH XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIIOJIb30BAaHUE KaK OOMUX €CTECTBEHHO--HAYIHBIX
NOHATUM, TaK W TOHATHUH, SIBISIOIINXCSI CUCTEMHBIMH JJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' 0 [IUKJIA.

OO0uue ecTecTBeHHO--HAY4YHbIE TTOHSTUS: Hay4dHbI (haKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHalu3, CHHTE3, KiaccupUKalus, TEPUOAUYHOCTb, HAOIIOEHUE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPECHUE, MOJIETb, IBJICHUE.

dusnka: Marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEWTPOH, WOH, HYKJIWI,
U30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (U3MYECKUE BEIUYMHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/b1, COHIIE.

buonorus: dorocunTes, npixanue, onocdepa.



['eorpadus: armocdepa, ruapochepa, MHUHEpabl, TOPHbIE TMOPOJIbI,
IIOJIE3HBIE UCKOIIAEMBIE, TOILIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMUYECKas peakuus

Ilepnonnuecknii 3akoH. Ileprnonnueckas cUCTEMa XUMHUYECKHUX dJIEMEHTOB /l.
N. MengeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kalusd, KaIbIUd W HX
COCAMHEHUNW B COOTBETCTBUU C TIOJOKEHHUEM »3JIEMEHTOB B Illepmoanueckon
CHUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHYECKOM CBA3U. THIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKA U
BUJa XUMHUYECKOU CBSI3U.

Krnaccugukaimss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEILECTB, OTHOCAIIMXCA K pPa3IM4YHbIM KJacCcaM HEOPraHWYECKUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Krnaccudukaruss XuMU4YecKUX peakiuid Mo pa3IudyHbIM MpU3HaKaMm (10 YUCTy
M COCTaBy YyYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIIOBOMY 3(PQeKTy, o
M3MEHEHUIO CTENEHEN OKHCIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, IO
y4aCTHIO KaTajan3aTopa). DK30- U DHJAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHUSI.

[Tonsitue 0 ckopocTu XuMHUYeckor peakiuu. [lonarue o0 oOpaTUMBIX U
HEOOpATUMBIX XMUMHUYECKUX peakiusix. [[oHATHEe O TOMOTE€HHBIX M TeTEPOTCHHBIX
peakuusx. [lonsitue o katanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECHU. DAKTOPHI,
BIIMSIOIINE HA CKOPOCTh XMMHUYECKOW PEAKLIUMU U TIOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKLMU,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIBHO-BOCCTAHOBUTEILHOU pEaKkUuu. CocraBnenue YpPaBHECHUU
OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHMM C  HUCIOJB30BAHUEM  METOJA
AIEKTPOHHOTr O OaliaHca.

Teopust 3MEKTPOTUTUYECKON AUCCOLMALMN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHn3M AHMCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
XuMu4ecKkoil csizu. CteneHs Auccounanuu. CHIbHbBIC U C1a0ble SJIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIUii HOHHOTO OOMEHa,
IOJIHBIE W COKpAllEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHCIIOT,
OCHOBAaHMM W COJel B CBETE MPEACTABICHUN 00 3IEKTPOIUTHYECKOU
nucconuanny. KauecTBeHHbIE peakuy Ha HOHBL. [IoHATHE 0 THApOIN3E CONE.

Xumuueckuii IKCnepumenm:.

O3HAKOMJICHHE C MOJEISIMM KPHUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB UM HEMETAUIOB (TpaduTa M aiMasza), CIOXKHBIX BEIIECTB
(XJopuza HaTpusi), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM PEAKLIHUU
OT BO3JICHCTBUS PA3JIMYHBIX (DAKTOPOB, MCCIEIOBAHUE DIIEKTPOIPOBOIHOCTH
pacTBOPOB BEILECTB, IPOLECCAa AUCCOLMALMU KHCIOT, WIENOYEd U COJIeU
(BO3MOYKHO  MCIIOJIb30BaHWE BHUAECO MAaTEepUajoB), IMPOBEIECHHE  OIIBITOB,



WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKAaHUS  PEaKIuid  HOHHOrO  OoOMEHa
(oOpa3oBaHue oOcajaka, BbBIJCJICHUE Ta3a, OOpa3oOBaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIINX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3ioXKEHUs, COCAMHEHUS), pacllO3HABAaHUE HEOPraHWYECKHUX
BEUIECTB C TIOMOIIbKD KAUYEeCTBEHHBIX pEakUWid Ha HOHBL, pEIICHHE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HemeTta/uibl 1 X cOeAMHEHUSI

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (pu3nueckre CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XMMHUYECKME CBOMCTBA Ha MNPUMEPE  XJOpa
(B3auMoOZICIICTBME C MeETaUlaMHd, HEeMeTalUlaMH, Iiejaodamu). XJIOpOBOAOPO/I.
ConsiHas KuCI0Ta, XUMUYECKHE CBOWMCTBA, MOJydeHUE, NpuMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOJOPOJA Ha OpPraHu3M 4esoBeka. BakHeilline Xiopuabl U UX
HAaxO0XJEHUE B IPUPOJIE.

OOmast xapaktepuctuka 3meMeHTOoB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (HU3MUECKUEe CBOMCTBA
MPOCTBIX BEUIECTB — KUCIIOPOJa U Cepbl. AJIIOTPONHBIE MOAU(DUKAIIMN KHCIOPOa
U cepbl. XUMHYECKUE CBOMCTBa cephl. CepoBOAOPOA, CTpoeHHE, (U3NUYECKUE U
XUMH4YecKue cBorcTBa. OKCHABI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
CepHast kucnora, ¢(u3MYecKue U XUMUYECKHME CBoMcTBa (oOlIuMe Kak
Npe/ICTaBUTENsl Kjacca KUCIOT U crenuduueckue). XUMHUYECKUE PEaKIHH,
JeXKale B OCHOBE IMPOMBIIICHHOIO Cloco0a MOJIyYeHUS CEpPHOM KHCIIOTHI.
[Ipumenenue cepHoit KUCTIOTHL. CONM CEPHOM KUCIIOTHI, KAUECTBEHHAS PEAKIIUSA Ha
cynbdar-uod. Haxoxnenue cepbl U €€ COCIMHEHUN B Mpupojie. XUMUYECKOE
3arpsI3HEHNE OKPYJKAIOLIEH Cpellbl COECIMHEHHUSIMU CEpbl (KUCIIOTHBIE JOXKIMU,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeOTBPALLCHHUS.

OO6mrass xapaktepuctuka 3aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKUCIIEHUA. A30T, paclpOCTpaHEHHE B MPHUPOJE,
dusnueckre U xuMuueckue cBorictra. KpyroBopot azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMHUECKHUE CBOIMCTBA, MONMyYeHHe U mpuMeHeHue. Comu aMMOHMS,
uX pU3NUECKHe U XMMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHHMS. A30THasg KHCIIOTa, €€ MOoJydeHue, PU3nyecKkue W XUMHYECKUE
cBoiicTBa (0OIMEe KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHue HUTPATOB U COJieH aMMOHMS B KauyeCTBE MHUHEPAIbHbIX
ya00peHnid. XuMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIEl Cpeibl COETMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOKAM, 3arpsi3HEHUE BO3/lyXa, MOYBBI U BOJOEMOB). Docdop,
aioTpornHbie Moaudukanuu (ochopa, puzmUeckue M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kuciora, Pu3nueckue U XUMUUECKHUE CBOWCTBA,
nonyuenue. Mcnonb3oBanue ¢hochaToB B KaueCTBE MUHEPATBHBIX YIOOPEHUIA.

O6mas xapakrepuctuka 3yeMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEepHble  CTENEHW  OKHUCJIEHHS.  YTJepond,  auIOTPOIHBIE
MOIU(PUKALIUKA, PACHPOCTpaHEHHWE B TMpUPOAE, (GU3NUYECKHE U XUMHYECKUE
cBoiictBa. Ancop6ius. KpyroBopor yriepona B mpupozae. Okcuabl yriaepoaa, ux



dusznueckue W XMMHUYECKHE CBOICTBa, JEHCTBUE HA KHUBBIE OPraHU3MBI,
MOJIyYEHHE U MPUMEHEHUE. DKOJOTMYECKHUE MPOOJIEMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a T1100adbHOrO TOTEIUICHUS KJIMMara, IapHUKOBBIN
s ¢dekT. YroapHas KucioTa U €€ coiu, uX (pu3nyecKue U XMMHUYECKUE CBOMCTBA,
nojlyueHue u mnpuMmeHenwe. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSAX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTHIEH, 3TaHOJI, ININLEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPOIOB (yrojib, NPUPOJIHBIA Tra3, HePTb),
OPOAYKThl MX MNepepadoTKu (OEH3MH), X pOJib B OBITY W MPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMONIOTMYECKU BaXKHBIX BEIIECTBAX: JKHpaX, OeiKax, YyriieBogax — U Ux
poIM B JKM3HM 4elioBeKa. MarepuanbHOe €IMHCTBO OpPraHUYeCcKHX |
HEOPraHUYECKUX COECTUHEHUN.

Kpemumnii, ero ¢Qusmueckue # XHUMHYECKHE CBOICTBa, IMOMy4YeHUE W
npuMmeHeHue. CoenuHeHHs KpeMHHs B mpupoje. OOume mnpeicTaBieHUs 00
okcusie kpeMuus (IV) u kpemHueBoi kucinore. CUIMKAThI, UX UCIOJIb30BAHHE B
ObITY, B MPOMBINIJICHHOCTH. BaxHeire CTpouTenbHbIEe MaTepHalibl: KepaMHKa,
CTEKJIO, IIEeMEHT, OeTOH, Xkeye300eToH. [Ipobiembl 0e30macHOro MCIOIb30BaHUS
CTPOMUTENBHBIX MAaTEPUATIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHEe 00pa3I0B HEOPraHWYECKUX BEIICCTB, CBOHMCTB COJSHOW KHCIIOTHI,
POBEJICHUE KaYECTBEHHBIX PEAKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TPOTEKaHUS, OIBITHI, OTpaxarouue (QU3nYecKkne M XUMUYECKHUE CBOWCTBA
TaJIOTEHOB M WX COEJWHEHUW (BO3MOYKHO HCIOJIb30BAaHUE BHJIEOMATEPHATIOB),
O3HAKOMJICHHE ¢ oOpaslamMu XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJIb30BaHHE
BUJICOMAaTEpUaJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHIEHTPUPOBAHHON CEpPHOM  KHUCIOTHI, M3Y4YEHHE XUMUYECKHX CBOMICTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHNE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaONIOZIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiictBaMu azora, (ochopa U HX COEAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), oOpa3liaMu a30THBIX U (OCPOPHBIX YIOOPEHHI, MOITydCHHE,
coOupaHue, paclo3HaBaHWE M M3Y4YEHUE CBOWCTB aMMMaKa, IPOBEJICHUE
KAueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
MX IPOTEKaHUs, B3aNMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KHCIIOTBI C MENIBIO
(BO3MOXKHO UCII0JIb30BaHUE BUJEOMATEPUAJIOB), U3Y4ECHUE Moenen
KPUCTAIMYECKUX PEHIETOK anmasa, rpadura, QyiepeHa, O3HAKOMIICHHE C
IpOIIeCCOM  aICOPOLIMU  PAaCTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM YITIEM W
yCTPOWCTBOM IMPOTHBOrasza, MoJlydeHue, cOOMpaHue, pacro3HaBaHUE U U3Yy4YEHUE
CBOMCTB YIJIEKMCJIOIO ra3a, MpOBEJECHUE KAYECTBEHHBIX pPeakUuil Ha KapOOHAT U
CUIMKAT-UOHbl W HW3yYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C



NPOAYKIIMEN CHIMKATHOM IPOMBIIUICHHOCTH, PEIIEHUE JKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxkHenre HEMETAIUTbI U UX COCUHEHUS.

MeTa/iibl 1 MX COeAMHEHUSA

OO01mast xapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METaNIOB Ha OCHOBAHHHU
ux nonoxeHusa B llepuomnueckoil cucreme XuUMHUYECKUMX diemeHToB [[. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHe MeTaiuioB. MeTrayumueckas CBsI3b U
METAJUIMYECKAasd  KPUCTAUIMYECKAss  peIETKa.  DJIEKTPOXMMHUYECKUH  pAl
HanpspkeHuil metaioB. dusnyeckrne U XUMUYECKUE CBOMCTBA MeTaiioB. O0mue
crocoObl MoyiydueHus: MeTayuioB. lloHATHE O KOPpO3MM METaJIOB, OCHOBHBIC
crocoObl 3amMThl UX OT Kopposzuu. CrjaBel (CTajdb, YYryH, AIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY U MPOMBIILICHHOCTH.

[Ilenounsie MeTambl: nojioxkeHue B llepruonnyeckor CUCTEME XMMHUYECKHUX
anemeHnToB /. M. MenaeneeBa, cTpo€HHE UX aTOMOB, HaXOXIEHUE B IPHUPOIE.
@u3nyeckre U XUMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKcuabl U
TUAPOKCUABI HaTpusi W Kaius. l[IpuMeHeHue IMIEeTOYHBIX METAUIOB W HUX
COeIUHEHUM.

[IlenouHO3eMenbHBIE METAIBl MAarHuii W KajblUi: IIOJOXKEHHE B
[lepnonnueckon cucreMe xumuueckux 3yeMeHToB [[. 1. Menneneesa, ctpoenune
UX aTOMOB, HaXOXJEHUE B npupoae. Pu3nvecKkue 1 XMMUIECKUE CBOMCTBA MarHus
n Kaiplus. Baxneillune coeauHeHUsT KainblUusg (OKCHUI, TUIPOKCHI, COJIN).
JXécTtrocTh BOABI M CTIOCOOBI €€ YyCTpaHEHMUS.

AsmoMuHH: TioniokeHue B Ilepruonnueckoil cucteMe XUMUYECKHUX JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aroMma, HaxoxiacHue B mnpupone. dusmyeckue u
XUMUYECKHE CBOMCTBA aMIOMUHUA. AMQOTEpHbIE CBONCTBA OKCHIA U THAPOKCHA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuonnyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB [].
N. MenneneeBa, CTpoeHHE aToma, HaXOXICHUE B mnpupoge. Pusnyeckue u
XUMUYECKHEe CBOMCTBA xele3a. OKcuanl, ruipokcuibl U conu xkenesa (1) u sxenesa
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C O0pa3laMd METAJUIOB M CIUIABOB, HX (DU3NYECKUMHU
CBOMCTBAMH, H3Yy4YE€HHUE  PE3yJIbTATOB  KOPPO3UMM  METAJIOB  (BO3MOXKHO
WCIIONIb30BAaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHJA
KaJlbllid WU HaTpUsi C BOAOW (BO3MOKHO HCIIOJIb30BAHUE BHUEOMATEPUATIOB),
HCCIIEAOBAHNE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHUS KENE3a B KHUCIOPOJE
(BOBMOKHO  HMCHOJIb30BAaHUE  BUJEOMATEPHUANIOB), MPU3HAKOB  IPOTEKAHUSA
KAUEeCTBEHHBIX PEAKIMil HAa MOHBI: MarHus, KajblMs, AJIFOMUHUSA, [IUHKA, JKeJie3a
(1) u xene3a (111), meau (Il), HAOIFOACHHME W ONMCAHHUE MPOIECCOB OKPAIMBAHUS
IUTAMEH WOHAMHM HATpWsl, Kaiusl U Kaiublusg (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIeA0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIA AJIFOMUHUSA
U TUAPOKCU]IA IMHKA, pEUIEHUE HKCIIEPUMEHTAIbHBIX 3a/1a4 10 Teme «BaxHeime
METaJUIbl U UX COETMHEHUS.

XUMHUA U OKpYsKaIOLIas cpeaa



BemectBa m maTepuansl B IOBCEIHEBHOM JXM3HM YejioBeka. beszomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momolb npu
XUMHUUYECKUX 0)KOTaX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HEHHE OKpYKarIIer cpenbl (IpeaesibHas IOmyCTUMAas
KOHIIeHTpaus BemiecTs, nainee — [1JIK). Poins Xxumuu B perieHuu SKOJIOTHUYECKUX
pooJIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHe oOpaslloB MAaTepuajoB (CTEKJO, CIUIABbI METAILIOB, MOJIUMEPHBIC
MaTrepuasbl).

Mexcnpeomemnoie céasu

Peanuzarus MeXNpeIMETHBIX CBsSI3ed IMPU W3YYEeHWH XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJb30BAaHME KakK OOMMUX €CTeCTBEHHO-HAYYHBIX
MOHSTUM, TaK W TOHSTHH, SIBJSIOMIMXCS CUCTEMHBIMH ISl OTJIEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAyIHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KilacCUUKaIUs, TMEPUOJUYHOCTh, HaOIIOACHUE,
AKCIEPUMEHT, MOJCIMPOBaHUE, HU3MEpPEHHE, MOJENb, SBJICHUE, TMMaPHUKOBBIN
3¢ pexT, TeXHOIOTHS, MaTepUATIBL.

dusmka: Marepus, aToM, 3JIGKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIIHU/I,
W30TOIMBI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUM 3apsifi, MPOBOJHUKH,
MOJIYIIPOBOAHUKH, JTUIJICKTPUKH, (POTOAIEMEHT, BEIISCCTBO, Telo, OO0BEM,
arperaTHoe COCTOSIHME BEIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAIUIMUECKAS
peméTka, CriaBbl, (PU3MYECKUE BEIMYUHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
MIPOCTPAHCTBO, TJIaHETHI, 3BE3/1b1, COTHIIE.

buonorust: dorocuHTe3, abIXaHue, Omocdepa, dKOCHCTEMA, MHHEPAIbHBIC
yI0OpeHUsl, MUKPORJIEMEHThI, MaKpO3JIEMEHTHI, MUTaTEIbHbIC BEIIECTRA.

['eorpadus: armocdhepa, ruapochepa, MHUHEpaATbl, TOPHBIC TOPOJIHI,
MOJIC3HBIC HCKOTIaeMBbIE, TOILJIUBO, BOJHBIC peCypCHI.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUA IIPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATBHI

JIn4HOCTHBIE PE3yJbTaThl OCBOCHMSI MPOrPAMMBI  OCHOBHOTO  OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCA B XOJl¢ OOYyYEHHUS XUMUU B €JIUHCTBE Yy4eOHOW U
BOCITUTATEJILHOU JESATEILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSTHIMU B
oOlllecTBe TpaBWJIaMM W HOPMaMH TIOBEJCHUS U CIOCOOCTBYIOT IpoleccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIMN 00 yJarOITUXCS.

JImaHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOACTBOBATBHCSI CUCTEMOM TMO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAUUWd H
pacuIMpeHue ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCIIUTAHMUS

LIEHHOCTHOI'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAaHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI0 00IlIeCTBa, CIOCOOHOCTH BIAAETh JIOCTOBEPHON HH(pOpMaIuein o
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpa’kIaHCKOr0 BOCTIMTAHUSI:

MPEACTABICHUS O COLUAJIbHBIX HOPMax M MpaBUIaX MEKIUYHOCTHBIX
OTHOIIIEHUM B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBAaTEeLCKOM, TBOPUECKOM W APYrUX  BHJAAX
JeSITeNTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOH MAESTENbLHOCTH TIPH
BBITIOJIHCHUU YYEOHBIX, TIMO3HABATEJbHBIX 3a/1a4, BBIMOJHCHUU XHUMHUYECKUX
AKCIIEPUMEHTOB, CO3JIaHUH YUYE€OHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOTIOHUMAHHIO
U B3aUMOIIOMOIIM B TMPOIECCe OTONW Yy4eOHOW JeATEeNbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TMOBEACHUE U TIOCTYNKH CBOMX TOBApHUIIEH C TO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HeHHOCTH HAYYHOI 0 MO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BELIECTBE MU XMMHUYECKOW pEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH MU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUsI CYITHOCTH HAYYHOW KapTUHBI MUpA, MpelCTaBlieHUus 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUSI TPHUPOJbI, B3aUMOCBSI3IX YEJIOBEKa C
MIPUPOAHOMN CPEAOH, O POJIU XUMHUU B O3HAHUU ITUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJUMBIE MJi1 OOBSICHEHHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABaTEIbHON, MH(GOPMAIMOHHON M YUTATEIhCKOW KYJIbTYpPbl, B TOM YHCIE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIIPABOYHOM
JUTEPATypOi, JTOCTYMHBIMU TEXHUYECKUMHU CpEICTBaMU HH(OPMAIIMOHHBIX
TEXHOJIOTH;

WHTEpPEC K OOYYEHHIO W TO3HAHWIO, JIIOOO3HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K camM000pa3oBaHUIO, TMPOCKTHOM U  HCCIENOBATEIbCKON



JESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOy4Y€HHUS B
JaIbHEHUIIIEM;

4) opMHUpPOBaAHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAaHUE IIEHHOCTH U3HU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY
3JI0pOBbIO, YCTAaHOBKHM Ha 3J0POBBIA 00pa3 >KM3HU, OCO3HAHHME MOCIEIACTBUU U
HENpUSATUE BPEAHBIX NMPUBBIUEK (YNOTPEOIECHUS aJIKOroJisl, HApKOTHUKOB, KypeHus),
HEOOXOAMMOCTH COOJIFOJICHUSI TpaBUJl OE30MACHOCTH TMpU  OOpPAIICHUH C
XMMHYECKUMH BEIIECTBAMH B OBITY M peaTbHOM KU3HU;

5) Tpy10BOIr0 BOCTIMTAHUSI:

MHTEpEC K NMPAKTUYECKOMY M3yYEHHUIO TTpodeccuil u Tpyaa pa3iuyHOro poja,
yBOKEHUE K TPYAy W pe3ysibTaTaM TPYIOBOW [EATEIHHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHs TMPEIMETHBIX 3HAHUM IO XHMHH, OCO3HAaHHBIM BBIOOD
UHMBUYaJIbHON TPACKTOPHUH MPOJOJKEHNS 00pa30BaHUsl ¢ Y4ETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
ycIenrtHo! nmpodeccuOHaNbHON NESTEIbHOCTH U Pa3BUTHSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCUOHAILHOMN Cpe/Ie;

6) 3K0J10rM4€ecKOro BOCHUTAHMSA:

AKOJIOTMYECKH LEJIECO00pa3HOE OTHOLIEHHWE K NPHPOJAE KaK HCTOYHHUKY
KHU3HU Ha 3emile, OCHOBE €€ CYyIIEeCTBOBAHUS, TOHUMAHUE LIEHHOCTH 3/10pOBOT0 U
Oe3omacHOro o0Opas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(U3NYECKOMY U TICUXMYECKOMY 370pPOBBIO, OCO3HAHHWE ILIEHHOCTH COONIO/IECHUS
npaBui1 0€30MaCHOTO MOBEACHUS MTPU paboTe C BEIIECTBAMHU, a TAKKE B CUTYalHsIX,
YIPOXKAIOIIMX 3I0POBBIO U JKU3HU JIIOCH;

CIOCOOHOCTU NMPUMEHATH 3HAHMS, MOJIydaeMble MPH U3YyYCHUH XUMUU, IS
pELICHUS 3a]1a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOAHOU CPENOM, JJISI OBBILIECHUS
YPOBHSA  DJKOJOTMYECKOM  KYJbTYpbl, OCO3HAaHUS IJIOOAIBHOTO  Xapakrepa
HKOJIOTUYECKUX TPOoOJIeM M MyTed MX pElIeHHs MOCPEeICTBOM METOIO0B XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHsI PYKOBOJICTBOBATHCSI UM B TO3HABATEIBHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIbHOM MIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIE TSt
dbopMUpOBaHUST MHPOBO33pEHUS] OOIIECHAyYHbIE TOHATHS (3aKOH, Teopus,
MIPUHIINIL, TUIIOTE3a, (aKT, CHCTeMa, MPOIIECC, IKCIIEPUMEHT U JIPYroe.), KOTOphIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax U IMO3BOJIAIOT Ha
OCHOBE 3HaHUM U3 3TUX NPEAMETOB (OPMHPOBATH MPEACTABICHUE O LEIOCTHOM
HAyYHOW KapTHHE MUpa, U YHUBEpCaJbHbIC ydeOHbIC NEHCTBUS (TIO3HABATEIbHbIC,
KOMMYHUKATHUBHBIE, PETYJSATUBHBIE), KOTOpblE 0OecneuYnBarOT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYILECTBJICHHIO Yy4e€OHOM
JesITeIbHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUA

ba3oBble joruueckue 1eMCTBUSA:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS NPU OCBOCHUHU
3HAHWI: PACKPHIBATH CMBICI XUMUYECKHUX TMOHSATUU (BBIACIATh WX XapaKTepHBIC



PU3HAKHU, YCTAHABIIMBATh B3aUMOCBSI3b C JPYTMMH TOHSATHUSIMH), HCIOJIB30BAThH
MOHSTHS JJ11 OOBSICHEHUS OTJENIbHBIX (JAKTOB M SIBJICHUH, BEIOMpPATh OCHOBAHUS U
KpUTEpUH JUIS KIACCU(PUKAIMA XUMHYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHaBJIMBaTh IPUYUHHO-CJIECICTBEHHBIC CBS3M MEXAYy OOBEKTaMU HU3y4dEHUS,
CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIE, AENYKTUBHbBIC, 10 AHAJIOTUN),
JIeNaTh BHIBOJIBI U 3aKJIFOUCHUS;

YMEHHE TMPUMEHATh B TPOLECCE TO3HAHUS MOHATHUS (IIPEIMETHbIE W
MeTanpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH,
npeoOpa30BbIBATH HIMPOKO MPUMEHSIEMbIE B XUMHH MOJEIbHBIEC MPEICTABICHUS —
XUMUYECKUW 3HAK (CHUMBOJI DJIEMEHTA), XUMHUUecKas (opMmysia U ypaBHEHHE
XUMUYECKON PeaKIuu — NpU pelIeHUH y4eOHO-TTO3HABATENIbHBIX 33]1a4, C Y4ETOM
ATUX MOJENBHBIX MPEACTABICHUN BBISIBIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIECTB U XUMHUYECKUX PEAKIUH,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CIEJICTBEHHBIE CBSA3UM U
MPOTUBOPEYHS B U3YHAEMbIX MPOLECCAX U SIBICHHSIX.

Ba3oBble ucciaenoBare/ibCKue JeCTBHA .

YMEHHUE HCIIOJIb30BaTh MOCTABJIEHHBIE BOMNPOCHI B KAaYECTBE HMHCTPYMEHTA
MO3HAHMsI, a TaKKe B KauyecTBE OCHOBBI sl (DOPMUPOBAHUS THUIMOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUM;

NpUOOPETEHHE ONbITa IO IUIAHWPOBAHUIO, OpPraHU3alld W TPOBEIAECHUIO
YYEHHUYECKHX OKCIIEpUMEHTOB, YMEHHE HaO/IoJaTh 3a XOAOM Ipoliecca,
CaMOCTOSITEJILHO TIPOTHO3UPOBATH €r0 PE3yNbTar, GOPMYIUPOBATH 000OIIECHUS U
BBIBOJIbI 10 pe3yJIbTaTaM MPOBEIEHHOIO OIbITAa, UCCIEIOBAHMS, COCTABISITH OTUET
0 MpOJIeTITaHHOM padoTe.

Pabora ¢ undopmaumneii:

YMEHHE BBIOMpaTh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH HHPOPMAIUIO
pa3NUYHBIX BUAOB U (OPM MpEACTABICHHS, TOTYy4aeMyl0 U3 Pa3HbIX UCTOUHHUKOB
(HaydHO-TIOMYJISIpHAsi  JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobusi, pecypcbl WHTepHeTa), KpPUTUYECKH OIEHUBATH MPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE NPUMEHSTh Pa3jIMuHbIe METOJbI M 3aMpoChl MPU MOUCKE U OTOOpE
uHMOpMAIlM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [IJIS1 BBINOJHEHHUS
y4€OHBIX M MO3HABATEJBbHBIX 33/1a4 ONPEICIEHHOIO TUIIA, MPUOOPETEHUE OIbITA B
0o0JacT  MCHOJb30BaHUS  MH(MOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpPO aKTUBHOI'O UCIIOIb30BAaHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBbHYIO (DOpMY IIpeCcTaBIeHUsT HHPOPMaLUU U
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECIOXKHBIMU CXeMaMH, JharpaMMmamu,
apyrumu popMaMu rpauku U UX KOMOMHALUSMY;

YMEHHE UCHOJb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
UCCIIEIOBATENbCKOM JIEATENIbHOCTH MH(DOPMALIMIO O BIMSHUU MPOMBINIICHHOCTH,
CEJIbCKOTO XO34iCTBA M TPAHCIOPTa Ha COCTOSHUE OKPYKAIOMIEH MNpPUPOIHOM
Cpenbl.

KoMMyHMKaTHBHBbIE YHHBEpPCAJIbHbIE yUeOHblIe AelicTBUS:



yMEHHUS 3aJaBaTh BONPOCHl (B XoAe auajora W (WiIM) JAUCKYCCHM) IO
CyLIECTBY  OOCyXJaemMod  TeMbl, (OPMYIHPOBAaTH CBOU  MPEAJIOKECHUS
OTHOCHUTEJILHO BBIINOJHEHUS NPEITIOKEHHOMN 3a1a4u;

YMEHUS  MPEICTaBISATh  MOJYYEHHBIE  PE3yJibTaThl  I[MO3HABATEIBHOU
NESATENbHOCTH B YCTHBIX UM MHCbMEHHBIX TEKCTaxX; JelaTh MPE3EHTaLHUIO
pEe3yJbTAaTOB BBIMOJIHEHUS XUMHUYECKOr0 JKCIEepUMEHTa (1ab0paTOpHOro OIbITa,
1a0b0paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEUIECTB, y4€OHOI0 MPOEKTA);

YMEHHUS Y4eOHOTro COTPYIHHMYECTBA CO CBEPCTHUKAMM B COBMECTHOM
NO3HABAaTEIbHOM M  MCCIEAOBATEIbCKOM  JNEATEIbHOCTH  IPU  PELICHUU
BO3HUKAIONIMX MPOOJIEM HAa OCHOBE Y4€Ta OOIIMX MHTEPECOB M COIJIACOBAHUS
no3uui (0OCyXJieHHs,, OOMEH MHEHUSMH, «MO3IOBbIE HITYPMbD», KOOPIAWHALIUS
COBMECTHBIX JICMCTBHIl, OINpENEIEHUEe KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHOM pa0OThI U APYTHE).

PeryasiTuBHble YHUBepPcaibHbIe y4eOHbIE 1elCTBUS:

YMEHHE CaMOCTOSITEILHO OINPENENATh LENH JEATeIbHOCTH, ILIAHUPOBATh,
OCYIIECTBIISATb, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTU KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHEeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
MMO3HABATENbHBIX 33/1a4, CaMOCTOATENIBHO COCTABJISATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA  QJITOPUTM JCUCTBUM INIPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIyYEHHSI HOBBIX 3HAHUU 00 M3yd4aeMbIX OOBEKTaX — BELIECTBAX U PEAKIMSIX,
OLICHMBAaTh COOTBETCTBHUE ITOJIyYEHHOI'O pE3yJIbTaTa 3asiBICHHON LEIH, YMEHHE
UCIIOJIb30BATh U AaHAJIM3UPOBATH KOHTEKCTHI, IPEJIaraéMbl€ B YCIOBUH 3aIaHUM.

NHNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3ylIbTaTOB IO OCBOCHUIO 00s3aTEILHOTO
COJICp)KaHMsI, YCTAaHOBJICHHOTO JaHHOW (demepasbHON padodeil mporpammoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOMIMMUCS HaydHbIE 3HAHHS, YMEHHUS U CIOCOOBI
NeHCcTBHH, crenuduyueckue i1 TPEIMETHOH 00JacTH  «XHMHUS», BHIBI
NESTENbHOCTA MO  MOJYYEHUIO HOBOTO  3HAHUS, €ro  HMHTEpIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xoniy oOyuenus B 8 kiiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM ypOBHE
JOJKHBI OTpaxaTh COPMUPOBAHHOCTh Y O0YyUYAIOIIMXCS YMEHUM:

e PpAacCKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX IOHSATHI: aToOM, MOJIEKYIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEHIECTBO, CMECH
(omHOpONIHAS U HEOAHOPOJIHASA), BaJICHTHOCTh, OTHOCUTENbHASL ATOMHAsI U
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBasi J10JI1 XMMUYECKOr0 JIEMEHTA B COSUHEHUH, MOJISIPHBINA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHWE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KilacCU(pUKaIUs peakuui: peakuuu
COCIMHEHNs, PEaKUHWH pa3JIOkKEHUs, PEAKUUU 3aMEIICHUs, pPEaKIuu
oOMeEHa, HK30- U PHJIOTEPMHUUECKUE PEAKIINH, TETJIOBOM ((EKT peakiiuy,
AIpO aTOMa, DJJIEKTPOHHBIM CJIOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKas CBs3b, MOJSPHAS U HEMOJISIPHAST KOBAJIEHTHAs CBS3b,



MOHHAs CBs3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas J0Jid BEIIeCTBa
(TIpolleHTHas! KOHILIEHTPAIIKs) B paCTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX [MOHATHI U
MIPUMEHSITh 3TU MOHATHUS IIPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY [JJisl COCTaBJeHUs (opMyl
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIN;

OTPEJIEIATh BAJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCIEHUS  DBJEMEHTOB B  OMHApPHBIX  COCIMHEHUSIX,
MPUHAJJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIacCy COEIMHEHUU MO
dbopmyiaMm, BHUJ XMUMHUYECKOM CBSI3M (KOBaJ€HTHas U WOHHAs) B
HEOPTraHUYECKUX COCIMHEHUSX;

packpbeiBath cMmbIca llepmonnueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TIEPUOANYECKOM 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX AJIEMEHTOB OT MX mojoxkeHus:i B Ilepuoamdeckoit cucreme,
3aKOHOB COXPaHEHHs MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHa ABOTaIpo;

ONMMCHIBATh W XapaKTepu3oBaTh Tabmuuuyro ¢opmy [leproamaeckoit
CUCTEMbl XUMHUUYECKUX DJJIEMEHTOB: pa3linyarh TMOHATUSA «TJIaBHAs
noarpynma (A-rpynmna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OOJbIIME NEPUOAbl, COOTHOCUTH OOO3HAUYEHHS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuonuueckass cucrtema xumuyeckux osaementoB JI. W
MeHnpneneeBa» C UHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsll Aapa, oOIIee YUCIO 3JIEKTPOHOB
U pacrpeesIeHNe UX 0 SJIEKTPOHHBIM CII0SIM);

KJIACCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HECOPTraHMUECKUE BEIECTBA,
XUMUYECKUE peakuuu (M0 YHUCIYy M COCTaBy YYaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEII0BOMY (D (DexTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME XMMHUYECKHE CBOMCTBAa BEIIECTB
pa3MYHbIX KJIACCOB, MOJATBEPK/Iasi ONMCAHUE MPUMEpPaMU MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMUYECKUX PEAKLNN;

MPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHMS] XUMHYECKUX TMpEBpalllcHuHd B
Pa3UYHBIX YCIOBUSAX;

BBIUKCIIATb OTHOCUTENBHYIO MOJIGKYJSIPHYIO U MOJISIPHYIO — MacChl
BEUIECTB, MAaCCOBYIO JOJI0O XUMHUYECKOro 3JeMeHTa 1o ¢opMmyIe
COEIMHEHNUS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

MIPUMEHSIThL OCHOBHBIE OIEpalliy MBICIUTEILHONU NESITEIBHOCTH — aHaIU3
U CHHTE3, CpaBHEHHE, 0000IIEeHHE, CHCTEMaTHU3aIllio, KiacCu(pUKaIuio,
BBISIBIICHHE MPUYMHHO--CJIEJACTBEHHBIX CBSI3€H — JIJI1 M3YyYEHHS] CBOWCTB
BEIIECTB W XUMHUYECKHX PEAKIUM, €eCTeCTBEHHO-HAyYHbIC METObI
MO3HAHUS — HAONIOJCHUE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHbIN U MBICJICHHBIN );



ClleOBaTh  NpaBWJIaM  [OJIb30BaHUSI ~ XUMHYECKOW  MOCYIoMl U
nabopaTopHbIM O0OpPYAOBAaHUMEM, a TaKXe MpaBujaaM oOOpalleHUus ¢
BEIIECTBAMU B COOTBETCTBUUM C HHCTPYKIUSIMU 110 BBITIOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB M0 TOJYYCHHI0O W COOUpaHUIO
ra3oo0pa3HbpIX BeWIECTB (BOAOPOJAa W KHCIOPOAA), MPUTOTOBIECHUIO
pPacTBOPOB C OIPEIECIEHHON MaCCOBOM JOJEH PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W TPOBOAUTH  XHMHYECKHE  DKCIIEPUMEHTHI  TIO0
pacro3HaBaHUIO PACTBOPOB IEIOYEH U KUCIOT C MOMOIIBI0 HHANKATOPOB
(makmyc, heHondTanienH, METUIIOPAHXK U JAPYTUe).

K xoH1y 00yueHus B 9 kJiacce npeaMETHBIE PE3YyJIbTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaxaTh c()OPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

pacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKHX MOHATHH: XHUMHYECKUN
AJEMEHT, aTOM, MOJIEKYJId, MOH, KAaTHUOH, AHWOH, IPOCTOE BEIIECTBO,
CIIO)KHO€ BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl peaklvs, XUMUYeCcKasl CBs3b, TEIIOBOU d(PPeKT
peakiuMd, MOJb, MOJSIPHBIM  O0OBEM,  pacTBOpP,  BJIEKTPOIUTHI,
HEAJIEKTPOJIMUTBI, 3JIEKTPOJIUTUYECKAs IUCCOLMALNS, PEAKUUA HOHHOIO
oOMeHa, Karaau3aTop, XHUMHYECKOEe paBHOBECHE, OOpaTuMble H
HEOOpaTUMBbIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUH,
OKUCJIUTENh,  BOCCTAHOBUTENb,  OKHCIEHHME U  BOCCTaHOBIJICHHUE,
ajioTponusi, aM(pOTepHOCTb, XUMUYECKasi CBsI3b (KOBaJECHTHAs, MOHHA,
METa/UINYeCKast), KpUCTAUINYECKAasl pEIIETKa, KOPpPO3Us METAIUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKON peaklHH, TMpeAesIbHO JOMyCcTUMas
koHueHTpauus [IJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHX IOHATHA H
MPUMEHSTH 3TU TOHSTHS MPU OMUCAHUM BEIIECTB U UX MPEBPALICHUIT;
UCIOJb30BaTh XMMHUYECKYI0 CHUMBOJIMKY [UIsI COCTaBJieHHUS (HopMyll
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

OIPENENATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCMHEHUAX Pa3JM4YHOrO0 COCTaBa, MPUHAIIEKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBS3M (KOBAJICHTHAsl, WOHHAas, MeETaUIMuecKas) B HEOPraHUYECKUX
COCAMHEHUSX, 3aps] MOHA MO XMMHYECKON (opMmyre, xapakTep cpeibl B
BOJHBIX PAacTBOpaxX HEOPraHWYECKUX COCIMHEHUM, TUN KPUCTAIUIMYECKON
PELIETKU KOHKPETHOI' O BEILIECTBA;

packpbiBaTh cmbicn llepumoamueckoro 3akona JI. WM. MeHneneeBa u
JEMOHCTPUPOBAaTh €ro IIOHMMAaHHE: OIMUChIBaTh W XapaKTEpU30BATh
Tabiunyto ¢opmy llepuonnueckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB:
pa3nuyarh TOHSTHUS «IJIaBHAs moArpymnmna (A-Tpynma)y U «mobodHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HaYEHUsI, KOTOpPhIE HMEIOTCS B IEPUOIUYECKOM Tabmuue, C
YUCJIIOBBIMU  XapaKTEPUCTUKaMH  CTPOCHHSI  aTOMOB  XHMHUYECKUX
AJIEMEHTOB (COCTaB M 3aps] sApa, OOIIee YHUCIO BJIEKTPOHOB H



pacrpefieieHue HMX MO JJCKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCIMHECHHUU B
MpeAenax MallbIX MEPUOOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIAaCCU(UUIUPOBATh XUMUYECKUE DJIEMEHTBI, HEOPraHMYECKUE BEILECTBA,
XUMUYECKUE peakuuu (MO0 YUCIYy M COCTaBYy YYacTBYIOUIUX B PEAKIUU
BEILIECTB, MO TEIJIOBOMY A(PEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME W CHEIU(UUECKHE XUMHUYECKHE
CBOMCTBA TMPOCTHIX M CIOXHBIX BEIIECTB, IOJATBEPXKIas OINHUCAHUE
puMepaMHi MOJICKYJISIPHBIX M HWOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKLIUN;

COCTaBIISITb  YPaBHEHUS AJIEKTPOIMTHUECKOM JIUCCOIMAIMU  KHCJIOT,
LIEJI0YEN U COJIEW, TIOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIMHA NOHHOTO
OOMEHa, ypaBHEHMsSI pEaKLUd, MOATBEPXKAAIOIINX CYLIECTBOBAaHUE
TeHETHYECKOU CBSI3U MEXy BEIIECTBAMH PA3TUYHBIX KIJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
MOCPENICTBOM COCTABJICHHS 3JICKTPOHHOTO OanaHca 3THX PeaKinii;
MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH TMPOTEKAHUSI XWMHUYECKUX TPEBpAIICHUNH B Pa3IHMUYHBIX
YCIIOBUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO UM MOJSPHYIO MaccChl
BEUIECTB, MAaCCOBYIO [OJIF0 XMMHUYECKOrOo »3JeMeHTa 1o ¢opMmyIe
COEIMHEHUS, MAaCCOBYIO JIOJIK0 BEUIECTBA B pacTBOPE, MPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEaKIINU;

co0ro1aTh IpaBsuiIa MOJIb30BaHUS XUMHUYECKOU MOCYI0U U
nabopaTopHbiM 000pYy/IOBaHHWEM, a Takke TIpaBwiIa oOpalieHus c
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU 10 BBINOJHEHUIO
7a00paTOpPHBIX XMUMHUYECKUX OIBITOB M0 TMOJYYEHHI0O W COOUpaHUIO
ra3o00pa3HbIX BEHIECTB (AaMMHUAaKa U YIJIEKUCIIOTO rasa);

NPOBOAUTH  PEAaKUMH, TMOATBEPXKIAIOIIMEe  KAYECTBEHHBIM  COCTaB
pa3IMYHbBIX BEIIECTB: PACIO3HABATH OIMBITHBIM MYTEM XJIOPHI-, OpPOMHUI-,
nonua-, kapbonart-, docdar-, CHIHMKaAT-, CyiIb(har-, THIAPOKCHUI-HOHHI,
KaTHOHbI aMMOHHUS U HMOHBI HM3Y4YEHHBIX METAJIJIOB, MPHUCYTCTBYIOIIKUE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEIECTB;

MIPUMEHSITh OCHOBHBIE OIEpalluy MBICIUTEILHONU NESITEIbHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, OOO0OIEHHE, CHUCTEMATU3alNI0, BBISABICHUE
MPUYUHHO-CJIC/ICTBEHHBIX CBSA3€Ud — I W3Y4YCHUSI CBOMCTB BEIIECTB U
XUMUYECKUX PEaKLHil, €CTeCTBEHHO-HAYYHbIE METOAbl TO3HAHUS —
HaOJII0/ICHUE, U3MEpPEHUE, MOJCIUPOBAHUE, DKCICPUMEHT (pEalIbHbIA U
MBICIICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTrBo 4yacoB
Ne HaumeHoBaHnue pa3nesnoB u DJlIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 0 9 bu6moreka [JOK
' MIPAKTUYCCKOM eI TEIBHOCTH https://m.edsoo.ru/7f41837¢c
YernoBeKa
BemecTBa n xumuueckue bubmmoreka [IOK
1.2 15 1 0
peaxkuu https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6mmoreka [JOK
2.1 6 0 0
00 okcumax https://m.edsoo.ru/7f41837c
59 Bognopon.IlonaTtue o kucmorax 3 0 1 bu6moteka [IOK
' ¥ COJISX https://m.edso0.ru/7f41837¢
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bu6moreka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837¢c
OCHOBHEIE KJIaCCHI bu6moreka IIOK
2.4 . 11 1 1
HEOpPraHUYEeCKUX COEIMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[leproanyeckuii 3aK0H 1
[Tepuoanyeckas cucrema

Bbub6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMHUYECKas CBA3b. Eu6 10K
NOJINOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837c¢
BOCCTAaHOBUTEIIHHBIC PEAKIIUU
bu6moreka [IOK
51 1
TOro 1o pasaery > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa TTOK
p p https://m.edsoo.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 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM uudposbie
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 0 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 0 0 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTUYECKAS T CCOLIUALIHSL. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 0 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 0 0 Brbmorexa LIOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
CO€JTMHEHUS
OO01mas XxapakTepuCcTUKa XHMHYECKIX Eu 1IOK
nonmoTexa
2.3 VA- A 7 0 1
DICMEHTOB rpymibl. A3r, ocop u nx https://m.edsoo.ru/7f41a636
COCIMHEHHUS
OO0m1ast XxapaKTepuCTUKAa XUMUYECKIX
24 anemeHToB |VA-rpynmel. Yriaeposa u 8 1 2 Bu6mmorexa [IOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCUHEHUS
Wroro no pazneny 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

Paznena 3. MeTaJsIBI M X COCIUHEHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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

HNOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosmuecrBo yacos JIEKTPOHHBIE
Ne ara undposBbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue A bp
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypcbl

1 IIpenmet xumun. Poibp XuMHH B )KU3HU 1 0 0 bubmmoreka LIOK
yesjoBeKa. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c

bubmioreka [IOK

2 II 1 0 0

OHSITHE O METO/IaX MO3HAHUS B XUMUH httos://m.edsoo.ru/f0d227e
[Tpaktnueckas padora Ne 1 «IIpaBuia
paboThI B TaOOPATOPUHU U ITPUEMBI bubmmorexa [IOK

3 1 0 1
oOpalieHus ¢ JJabopaTOpHbIM https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM»

4 Uucteie BemecTBa U cMecH. CITOCOOBI 1 0 0 bu6mmoreka [JOK
pasziesieHus cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas padbota Ne 2

5 «}fas T:;Hneinlzece; (na mpumepe 1 0 1 brbmorexa [TOK

s N pumMep https://m.edsoo.ru/ff0d28c8
OYHUCTKH MOBAPEHHOMN COJIH)»
bubmioreka [IOK
A 1 0 0

0 TOMBLH MOJICKYIIB! https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 0 0 bubmoteka [JOK
(CMMBOJIBI) XUMUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK
IT 1 0 0
8 POCTRIC H CTOAHBIC BeicctBa https://m.edsoo.ru/ff0d2a6c
K
9 ATOMHO-MOJIEKYJISIPHOE yUCHUE 1 0 0 bubmorexa [O

https://m.edsoo.ru/ff0d2d50



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
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https://m.edsoo.ru/ff0d2a6c
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3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [JOK
10 Xumuueckas popMyia. BaaeHTHOCTD https:/m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX HJIEMEHTOB
11 OTHOCHUTEIIbHAs aTOMHAs Macca. bubmoteka IJOK
OTHOcCHTENBbHAsI MOJIEKYJISIPHAS Macca https://m.edso0.ru/ff0d323c
12 MaccoBas 10J11 XMMHYIECKOr 0 3JIEMEHTA bubmioreka [IOK
B COCIUHEHHUU https://m.edsoo.ru/ff0d350c
13 KoamuectBo BemecTBa. Moib. bubmotexa [JOK
MomnsipHas Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nyecKne U XUMUISCKNC SIBICHUS. bubmioreka [IOK
XumMuueckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycnoBUs IPOTEKAHUS bubmuorexa [IOK
XUMUYECKUX PEaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUS MacChl BEILIECTB. bubmotexa [JOK
XUMHYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konuuecTsa, Macchbl
17 BEIIECTBA MO YPAaBHEHUSIM XUMUUECKUX bubmmorexa [IOK
H . P https://m.edsoo.ru/ff0d5708
peaxkuuii
Knaccudukanuss XUMUIECKUX pPeaKIuii
18 (coeqmHeHuUs, Pa3I0KEHUS, 3aMEIICHHS brbmiorexa LTOK
A P > SAMCHIEHIT, https://m.edso0.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHITUKJIOEUCT 0606y eHue u Bubmioreia LTOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3allusl 3HAHUH
20 Kontponphas pabora Nel o reme bubmuoreka LIOK
«BemecTBa 1 XUMHUECKHUE pEAKIIUN» https://m.edsoo.ru/ff0d4290
21 Bosnyx — cMech razos. Cocras bu6mioteka LIOK

Bo3ayxa. Kuciaopong — aneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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npocroe BemectBo. O30H

duznyeckue U XUMUYECKHUE CBOMCTBA

bub OK
22 KHCIIOpo/a (peaKIiy OKUCIICHHSI, nomoreka
https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
CriocoOwI moTydeHust KUCIopo/a B Eut6 OK
23 71a00pPaTOpUy U MPOMBILIIIEHHOCTH. nommoreka 1
IIpuMeRenHe KHeTOpoza https://m.edsoo.ru/ff0d497a
MMEHEHHUE KUCIOPO/T
TennoBoi 3¢dekT XuMuIecKou
24 peaKiiy, MOHITHE O TEPMOXUMUYECKOM bubmmorexa [IOK
YpaBHEHHUH, 9K30- U SHJIOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaKIusx
Tonnuso (HeQTh, yroib U MeTaH).
25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro bubmorexa [TOK
https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[Ipaktuueckas padota Ne 3 o Teme Bu6 OK
26 «Ilonyuenue u cobupanue KMUCIOPoa, nommoreka L1
. https://m.edsoo.ru/ff0d4ae2
M3y4YEHHE ero CBOMCTB»
97 Bonopon — 35eMeHT u mpoctoe bubmmotexa [IOK
BelecTBo. Haxoxaenue B mpuponae https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XUMHYECKHE CBOMCTBA bu6moreka [JOK
Bozopoaa. [Ipumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0
bubmioreka [IOK
29 II
OFITHC O KHCHOTAX M cOTAX https://m.edsoo.ru/ff0d50d2
30 CriocoObl IOJIy4eHHsI BOIOPO/IA B bubmoteka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padorta Ne 4 mo treme Bi6 OK
31 «ITonyuenue u cobupanue BOA0Opoaa, nommorexa L1

H3Y4YEHHUE €ro CBONCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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MounsipHblil 00bEM ra3oB. 3aKoH

bu6mmoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncaenns o0bEMa, KOIHMYECTBA
33 BEIIIECTBA T'a3a IO €r0 U3BECTHOM bubmiorexa LIOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA UJIU 00BEMY
Beraucienust 00bEMOB ra3oB 1Mo
34 ABHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA brbmorexa [TOK
P R peakh . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 ®du3znyecKkne 1 XMMUYECKUE CBONCTBA bubmotexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwuii. [loHsiTHE 00 bu6mmoreka [JOK
MHIMKaTOpaxX https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputensb. HachllieHHBIE
37 u HI;HaCBIpeHHBII; ACTBOPBI MH:ICCOBaH bubmorexa [JOK
= p P https://m.edsoo.ru/ff0d5b40
JIOJIsI BEI[ECTBA B PaCTBOPE
[Ipaktueckas padorta Ne 5 mo teme
38 «IIpuroroByieHre pacTBOPOB C bubmotexa [JOK
OIpeenEHHON MacCOBOM 10JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBA»
39 KonTtponbsHas padora Ne2 o teme bubmuorexa [JOK
«Kucnopon. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTaB, KJIacCupUKaims, bubmioreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XUMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Kiaccupuranus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Toyuenue u XuMHu4YecKe CBOMCTBA bubmuoreka LIOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccuduxaus, bu6moreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonyyeHnue u XuMHYECKHE CBOWCTBA bubmmoreka LIOK
KHUCIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATYPA,

46 CHOCOéBII)HOJ'I )eHI/I}I XI/IMI/I‘:Z(I:)KI/IC bubmiorexa ITOK

. i ’ https://m.eds00.ru/00ad9474
CBOIiCcTBa
[IpakTuueckas padorta Ne 6. Perenue

47 SKCIIEPUMEHTAJIBHBIX 3a7a4 MO TEME bubmuotexa [JOK
«OCHOBHBI€ KJIaCChl HEOPIaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI

48 I'enernueckast CBSI3b MEX1Y KlaccaMu bubmmorexa [IOK
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O000611IeHNE U CHCTEMATH3AIINS 3HAHUH

m H https://m.edsoo.ru/00ad9ch2
KonTtponbsnas padora Ne3 mo reme
50 "OCHOBHBIE KJIACCEI HEOPTaHHYECKUX bubmorera TTOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHNI
[lepBbie MONBITKY KJIaCCU(PUKALIUH
51 XUMHYECKUX 3JIeMeHTOB. [ToasaTue o bubmorexa TIOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
Ilepnonnueckuii 3aKoH 1
bu6moreka [JOK
52 [Tepuonuueckas cucTeMa XUMHY ECKHX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. MeHneneeBa
buo OK
53 [Tepuoapl, rpymnmbl, HOATPYIIIBI nosmoreka L1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

>4 snep. 3oTombl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 060J‘IO‘~ICKV BuGmiorexa LIOK
55 aToMOB 35ieMeHTOoB [leproauueckoit
https://m.edso0.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA IO €ro MOJIOKECHUIO B bu6moreka [JOK
[Tepuognueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leppoanueckoro 3akoHa JJis
57 pa3BUTUS HAyKH U nipakTuku. 1. W. bubmuorexa [IOK
MenneneeB — y4€HbIH, Ieaaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DJIEKTPOOTPULATEIIEHOCTh ATOMOB bubmotexa [JOK
XUMHYECKUX DJICMCHTOB https://m.edsoo.ru/00adaab8
bu6moreka [JOK
59 VIoHHas XHMHHECKas CBA3k https://m.edsoo.ru/00adac34
50 KoBasieHTHas nossipHas XuUMH4YeCKast bubmmoteka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeMOIsIpHAsT XUMUY eCKast bubmotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmioreka [IOK
62 Creneitb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIHTEIbHO-BOCCTAHOBUTEILHBIC bubmoteka [JOK
peaKkuuu https://m.edso0.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIHN bubmorexa [JOK
https://m.edso00.ru/00adb076
65 KonTtponwsnas padora Ned o teme bubmotexa [JOK
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«CTtpoeHue atoma. XMMUYECKask CBSI3bY https://m.edsoo.ru/00adb486

66 PesepBHbIii ypok. O6001IeHNE 1 1 0 0 bubmmoreka [IOK

CHUCTEMAaTH3aIlUs 3HAHUHU https://m.edsoo.ru/00adb33c

67 PesepBHbIii ypok. O6001mIeHNE T 1 0 0 bu6mmoreka [JOK

cucTeMaTHh3aIus 3HaHU https://m.edso00.ru/00ad9cb2

68 PezepBHblii ypok. O0001IeHNE U 1 0 0 bubmmotexa [IOK

CHCTeMaTH3aIus 3HAaHUN https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68 4 6
I[TPOTPAMME
9 KJIACC
KoaunuecTBO yacoB JJIeKTPOHHbBIE
Ne Mara undposBbie
n/n Tewa ypora Bcero Konrpoiibie | - Hpakririeckie u3ydeHuss | oOpa3oBaTe/IbHbIE
padoThI padoThI pecypenI
[Ieproguueckuil 3aKoH.

1 [Tepuognueckas cucrema 1 0 0 bubmioreka [IOK
XUMUYECKuX 31emeHToB [l. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XMMHYECKHX 3JIEMECHTOB 1 0 0 brbmorexa [TOK

B} https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 0 0 bubmoteka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xuMudeckol CBSI3H U TUIILI 1 0 0 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 Kontponsnas padora Nel mo teme 1 1 0
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«[loBTOpEHUe U yriayoieHne 3HaHUH
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kilacca»

Knaccuukanmst XuMudeckux

bu6moreka [JOK

6
peakiui Mo pa3IMyHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUYECKOU

7 eakiuu. IIoHSITHE O TOMOr€HHEIX U bubmorexa HOK
P ' https://m.edsoo.ru/00adbe9a
TeTepOr eHHBIX PEAKIUAX
[ToHaTre 0 XMUMHUYECKOM pPaBHOBECHU.

8 DakTOpHI, BIUSIONINE HA CKOPOCTh bubmotexa [JOK
XUMUYECKON peaklnK U MOJIOKECHHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO paBHOBECHUS

9 OKHCIUTEIbHO-BOCCTAHOBUTCILHBIC bubmioreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 31eKTPOTUTUUECK O

10 nuccornanui. CHUIbHEBIE U cIa0bie bubmnorexa ITOK

' https://m.edso0.ru/00adcd68
SIIEKTPOUTHI
11 HMonnrle ypaBHEHUS peaknuid bubmorexa HOK
yp peakil https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUI B CBETE IIPEICTABICHUN bubmorexa LHOK
pe https://m.eds00.ru/00add5d8
00 DJIEKTPOIUTHICCKOMN TUCCOITUAIINH
XUMHUYecKHe CBOMCTBA COJIEH B CBETE
13 NpeacTaBiIeHuii 00 bubmorexa TIOK
p . https://m.edsoo.ru/00add8hb2
AIEKTPOIUTHIECKOM TUCCOIUALINH
14 TTouarue o rugpoanse cosei Bubmorexa IOK
P https://m.edsoo.ru/00add9d4
15 O06o0mIeHne u cucTeMaTH3aIus bubmmoreka [JOK

3HAaHUH

https://m.edsoo.ru/00addd12
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[IpakTueckas padora Ne 1.

16 «Pelrenne 3KCrIepuMeEHTAIBHBIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1au»
KonTtponbenas pabora Ne2 mo reme
17 «DIEKTPOIUTHYECKAS THUCCOLHAIINS bubmorexa HOK
p ’ https://m.edso0.ru/00addec0
XUMHUYECKHUE PEaKI[UU B PACTBOPAX»
OO0mrast XxapakTeprCcTHKa TaJOTeHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa HOK
PHMEp https://m.edsoo.ru/00addfe2
xJiopa
Xnoposonopoa. CossiHast KUCIIOTa,
19 XUMHYECKHE CBOMCTBA, OJIyYEHUE bubmrorera ITOK
’ y ’ https://m.edso00.ru/00ade104
NpUMECHEHUE
[IpakTueckas padorta Ne 2 mo teme
20 «[TonyueHne COITHON KU CIOTEI bubmorexa HOK
YHceHHe cow ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOHCTBY»
Brrancnenust mo ypaBHEHUSIM
21 XAMHYECKUX PEAKINN, €CIIU OOUH U3 buGmiorexa ITOK
peartmi, A https://m.edsoo.ru/00ade488
peareHToB JIaH B H30BITKE
99 OO01mas XxapakTeprcTHKa JIEMEHTOB bubmotexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AJUTOTpOITHBIE MOITU(PHUKAIIUU CEPHI.
23 Haxoxenue cepsl U €€ COeTMHEHUI bu6munoreka [JOK
B NpUpojie. XMMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0poOJ1, CTPOEHUE, bubmotexa [JOK
¢u3nyecKkue 1 XUMUYECKHUE CBOICTBA https://m.edsoo.ru/00ade802
o5 Oxcuasl cepbl. CepHast KUCIIOTA, bubmoteka [JOK

(hu3HYecKre 1 XUMHYCCKHE CBOMCTBA,

https://m.edsoo.ru/00adea28
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IIPUMEHEHUE

XUMHUUECKUE PEAKIIUH, JISKAIINE B
OCHOBE MPOMBINIJIEHHOTO CIT0C00a
MOTYYEHHUS] CEPHOU KHUCIIOTHI.

bu6moreka [JOK

20 XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXaloIIeh cpebl COSTMHCHUSIMHU
cepsl

97 Beruucnenue MaccoBoi 10Jid BbIX0Aa bu6moreka [JOK
MPOAYKTa PEAKLUU https://m.edsoo.ru/00adec8a
OO0mras XxapakTeprcTHKa JIEMEHTOB

98 VA-rpynmsl. A30T, pacipocTpaHEeHHe bubmuorexa [IOK
B IIpUpoOe, PU3NIECKUE U https://m.edsoo.ru/00adeeab
XUMHYECKUE CBOWCTBA
AmMmuak, ero pu3sn4ecKue u

29 XUMHUYECKHE CBOMCTBA, MTOy4EHUE U bu6mmorexa [IOK

https://m.edsoo.ru/00adf004
MPUMEHEHUE
[TpakTnueckas padora Ne 3 mo Teme
30 «[Tomyuenne aMMuaKka, U3y4eHHE €ro brbamorexa [IOK
_ ’ https://m.edso00.ru/00adf180
CBOMCTB»

31 A30THas KUCIIO0Ta, €€ PU3NUECKUE U bu6mmorexa IIOK
XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEU
aMMOHHUS B KaU€CTBE MUHEPAJIbHbBIX

32 ynoopeHuil. XuMH4eCKoe bubmorexa [JOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOLIEH CpeJibl
COEMHEHUSIMH a30Ta
33 ®dochop. Oxeun dhochopa (V) u bubmotexa [JOK

(dbocdopHas kuciora, GU3NIECKUE U

https://m.edsoo.ru/00adf68a
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XUMHYCCKHEC CBOﬁCTBa, MOJIy4CHHE

Hcnonp3oBanue pocharos B
KauyecTBE MHUHEPAIBHBIX y100peHU.

bu6moreka [JOK

34 3arpsi3HeHHe NPUPOTHON CPEAbI https://m.edso00.ru/00adfc20
dbocdaramu
VYraepon, paciipocTpaHeHHUE B
35 Hpnplcj)z[e, g)mnlf{ecxie U XUMHUYECKHUE br6amorexa [IOK
. https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcunpl yriaepoaa, ux Gu3ndecKue u
36 XHMHYECKHE CBOMCTBA. bubmoteka [JOK
DKOJIOTUYECKHE MTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ oKcuaoM yriepona (1V)
i bubmotexa [JOK
37 YTOIbHAsT KHCIOTA 1 €€ cortit https://m.edsoo.ru/00ae006¢
[Ipaktueckas padorta Ne 4 mo Teme
38 "[lonyueHue yriaekuciaoro rasa. bubmmoreka LIOK
KauecTtBenHas peakius Ha KapOoHaT- https://m.edso00.ru/00ae027e
HoH"
[TepBoHaYaIbHBIC TOHSTHS 00
39 OpPraHWYEeCKUX BEIIECTBaX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COEMHEHHUSX yriepoaa
N bu6mmoreka [JOK
40 Kpenritit 1t ero coeneis https://m.edsoo.ru/00ae080a
[Ipaktuueckas padora Ne 5. Pemienue
41 SKCIIEPUMEHTAIbHBIX 33724 10 TEME bubmotexa [JOK
«BaxHe# e HeMeTaJTbl B UX https://m.edso0.ru/00ae0bf2
COCITUH CHHUSI»
42 KonTtponsnas padora Ne3 mo teme bubmorexa [JOK

https://m.edsoo.ru/00ae0el8
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«Baxkneime HeMeTaJJIBI U X
COEINHEHU

OO6m1ast XapaKkTepUCTHKA XUMUYECKHUX
3JIEMEHTOB — METAJIJIOB.
Meramnnueckas CBSI3b U

bu6mmoreka [JOK

43 METaJUTMYECKasi KPUCTAIINY €CKast https://m.edso0.ru/00ae103e
pemérka. duznyeckre CBOMCTBA
METaJIJIOB
XUMHUUYECKHE CBONCTBA METAIJIOB.
44 DNEeKTPOXUMUYECKUH psf bu6amorexa [IOK
. https://m.edsoo.ru/00ae1156
HANPsLKEHUH METAJIOB
OO6mme crocoObl MOMydeHUS
MetajuoB. CrutaBel. Beraucienus mo
45 YpaBHEHUSIM XUMHYECKUX PEAKIUH, bubmorexa [JOK
https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJAEPIKUT
MPUMECH
46 [TonsiTHE O KOPPO3UU METAIITIOB bubmoreka [OK
https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
47 [enorribie meTa et https://m.edsoo.ru/00ael4b2
48 OKcubl ¥ TUAPOKCUABI HATPHS U bubmuorexa [JOK
Kamus https://m.edsoo.ru/00ael4b2
49 IllenouHO3€MENBHBIE METAIIIBI — bubmoteka [JOK
KaJIbIIMHA ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxkneiimue coenqHeHns KajblUA Bubmorexa IOK
https://m.edsoo.ru/00ael5e8
51 OO6o01mIeHe U CHCTEeMaTH3AIUS

3HAHUH
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JKEcTKOoCTh BOIBI M CIOCOOBI €€

bu6mmoreka [JOK

52 yCTpaHEHUS https://m.edso00.ru/00ae1886
[Ipaktuueckas padota Ne 6 mo Teme
53 "}IIZéCTKOCTB BOII)[I)I 1 METOJBI €€ brbmiorexa [OK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
N bu6moreka [JOK
>4 ATIOMHHHH https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBOWCTBA OKCHIA H bubmorexa [IOK
55
TUJPOKCHUIA https://m.edsoo.ru/00aelc64
bubmioreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuabl, TMAPOKCHJIBI U COJIM JKEJe3a bubmuotexa [JOK
(1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHnEe U cucTEMaTU3aLus
3HaHUU
[Ipaktueckas paborta Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmotexa [JOK
«Baxknenmme MeTaIbl B UX https://m.edso0.ru/00ae3de8
COCITUH CHHUSI»
Berancnenust mo ypaBHEHUSIM
XUMHUYECKUX PEAKIIHi, €ClIM OJIUH U3
peareHToB JaH B U30bITKE UJIH bubmuorexa LIOK
60
COZIEPXKHUT MpuMecH. Beraucnenus https://m.edsoo.ru/00ae1750
MAaCCOBOM J10JIM BBIXOJAA MPOIYKTA
peaxiuu
61 O06o0011eHNe U CHCTEeMaTH3AIUS
3HaHUHN
62 Kontponbsnas pabora Ned mo teme
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«Baxxgenme MeTaIbl U UX

COCIMHECHUS»
63 BemecTtBa u MaTepuasl B 1 bubmmorexa LIOK
MOBCETHEBHOM KHU3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XHWMHUYECKOE 3arpsi3HEHUE 1 bubmotexa [JOK
OKpY’KaIOIIEN Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumMuu B pemienun 1 bubmmorexa [IOK
IKOJIOTHYECKUX ITPOOIeM https://m.edso0.ru/00ae4270
66 Pe3epBHBIit ypok. 0606vLLI€HI/I€ u 1 bubmmoreka LIOK
cHCTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PesepBHbIii ypok. O6001ICHHE 1 1 bubmmorexa [IOK
cUCTEMaTHU3allUs 3HAHUH https://m.edsoo.ru/00adb33c
68 Pe3epBHblii ypok. O600111€HUE U 1 bubmuorexa IIOK
CHCTeMaTH3alusl 3HAHUM https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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