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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XMMUM Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHUs COCTaBIIEHA
B cooTBeTCTBUU ¢ 00HOBIEHHBIM @I'OC OO0 2021 r. 1 ®OIT OO0, yTBepKAeHHOM
npukazoM MunucrtepcTtsa npocsemenns PO ot 18 mas 2023 r. Ne 370,

[Iporpamma cocTaBieHa Ha OCHOBE TpeOOBaHMM K pe3yJibTaTaM OCBOEHUS
OCHOBHOW 00pa3oBaTEebHOW MPOrpaMMbl  OCHOBHOTO 00mIero o0Opa3oBaHMs,
npeactaBieHHbix B @I'OC OO0, a Takxke Ha OCHOBe QeaepanbHOil padodeit
IpPOrpaMMbl BOCIIMTAHUS U C YYETOM KOHILICTILMU MPENOoJaBaHus yueOHOro mpeaMeTa
«Xumusi» B o0pa3oBaTeNbHbIX opranu3zanusx Poccuiickoin @eneparui.

[Iporpamma 1o xumMuu 1aéT TPEACTABICHHE O IENsIX, OOIIeW CTpaTteruu
oOy4eHus, BOCIIUTAHUS U PA3BUTHUA O0YUaAIOUINXCSA CPEACTBAMH y4eOHOTO MpeaMeTa,
yCTaHaBIMBAaET 00s3aTeIbHOE MPEIMETHOE  COepXaHHe, MpeaycMaTpUBaeT
pacnpeseseHue ero Io KijaccaM M CTPYKTYPUPOBAaHHME IO pas3jiesiaM M TeMaMm
OporpaMmMbl MO  XUMHUHU, ONPEIENseT KOJIMYECTBEHHbIE M  KAaYECTBEHHBIC
XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO IMOCJIEA0BATEIbHOCTh H3YyUYECHUS
XUMHH C yU4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH OOy4YaroMIMXCs, OMpPENesieT BO3MOMXHOCTH
npeaMeTa i peanu3auudd TpeOOBaHW K pe3yjbTaTaM OCBOEHUSI OCHOBHOM
00pa3oBaTelbHON IPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs, a TaKkKe
TpeOOBaHMI K pe3ynbTaTaM O0Oy4YEHHUs XMMUU Ha YPOBHE LTl U3ydeHUs MpeameTa
U OCHOBHBIX BHUJOB Yy4e€OHO-IIO3HABATEIbHOM JAEATEIbHOCTH OOydalolerocs Io
OCBOCHHIO yU4€OHOTO COJIepKaHUsI.

3HaHME XUMHU CIY>KUT OCHOBOM s (OPMHpPOBAHHS MHPOBO33PEHUS
o0y4aromerocs, ero NpeCTaBiICHU 0 MaTepUaIbHOM €IUHCTBE MUPA, BAKHYIO POJIb
urpaiot GopMUpyeMble XUMHUEH MpeACTaBICHUS O B3aMMOIPEBPALECHUSIX SHEPTUH U
00 D3BOJIIOLMU BEIIECTB B MPUPOJE, O MyTSIX pelIeHUs TI00albHBIX MpodieM
YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA — CBIPbEBOM, DHEPrETUUECKOM, IMUIIEBON U
AKOJIOTMYECKON O€30MMaCHOCTH, MPOOJIEM 3IPAaBOOXPAHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET peajn3allid BO3MOXKHOCTEHN NIl caMOpa3BUTHSL U (POPMUPOBAHUS
KYJbTYPBI IMYHOCTH, €€ 0011el U (YHKIIMOHATILHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMHPOBAHHWE MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEN
oOydJarouuxcsi, HaBBIKOB WX  CAMOCTOSITEJIBHOM  y4eOHOM  JIeATEeNbHOCTH,
OKCIEPUMEHTAJIbHBIX W HCCJIENOBAaTEIbCKUX YMEHUH, HEOOXOJUMBIX KaKk B
MOBCEIHEBHOM JKMU3HU, TaK U B PO ECCHOHATBHON ACSITENbHOCTH;

3HAKOMUT CO CHEeUU(PUKON HAaydHOTO MBIIUICHHS, 3aKIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJISI/Ia Ha €IMHCTBO MPUPOJIBI U YEIIOBEKA, SBIIAECTCS OTBETCTBEHHBIM
3TarnoM B GOPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YyYaIOUINXCS;

CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAyYHbIM 3HAHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTHYECKOE
00pa3oBaHue 00yJArOITUXCS.

JlanHbpie HampaBieHHsT B OOYYEHUHM XUMHUU OOECIEUUBAIOTCS CIEHUPUKON
colepXaHusi ~ y4yeOHOro  mpeameTra, KOTOPbIM  SIBISETCS  MEeAaroruyecku



aJlalTUPOBAHHBIM OTpakeHHEM 0a30BOW HAyKHW XMMHMHM Ha OMpPEAETIEHHOM JTane e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl [E€PBOHAYAJIBHBIX MOHITHUH XHUMHH, OCHOB
HEOPTaHUYECKOM XMMHM W  HEKOTOPBIX  OTAENbHBIX 3HAYMMBIX  IMOHSTHI
OpPraHMYECKOM XUMUH.

CrtpykTypa coiepaHUsi OpOrpaMMbl MO XHUMHH C(QOpPMHUpOBAHA HA OCHOBE
CUCTEMHOT0 mojxojaa K €€ usydeHuro. ColepiKaHHe CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHN O XUMHUYECKOU
peakiuu. OO6e 3TH  CHCTEMbl CTPYKTYPHO OpraHHU30BAaHbl 10 MPUHIUITY
IIOCJIEA0BATEIBHOTO PA3BUTHs 3HAHMM HAa OCHOBE TEOPETHYECKMX IPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUHU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

—IpEeICTaBICHUN 00 JIEKTPOJIUTUYECKON JUCCOLMAIIMK BEIIECTB B paCTBOPaX.

TeopeTndueckne 3HaHMS  PACCMAaTPUBAKOTCA HA  OCHOBE  HOMIIMPUYECKH
MOJyYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCA IOCIIEJOBATENLHO OT OJHOTO
YPOBHS K JIpYTOMY, BBIIOJHSS (YHKIIMH OOBSICHEHHUS W MPOTHO3UPOBAHUS CBOMCTB,
CTPOECHUSI U BO3MOKHOCTEM NMPAKTUYECKOTO MPUMEHEHHUS U MOJYUYECHUS U3YYaeMbIX
BEILIECTB.

OcBoeHue  mnporpaMMbl O  XHMHUHA  CHOCOOCTBYET  (DOPMHUPOBAHMIO
MPEICTABJIEHUS O XUMHUYECKON COCTABJISIFOIICH HAYYHOW KapTHUHBI MHUpPa B JIOTHKE €€
CHUCTEMHOM MpPHUPOJBI, IIEHHOCTHOIO OTHOLICHUS K HAy4YHOMY 3HAHUIO U METOAaM
MO3HAHUS B Hayke. M3yueHne XuMuM NpOUCXOIUT C MPUBJICYEHUEM 3HAHUM U3 paHeEe
U3YYEHHBIX Y4eOHBIX MpeaMeToB: «Okpyxatoniuii mupy, «buonorus. 5—7 knacce» u
«®Duspnka. 7 Knacey.

[Ipu u3ydeHHH XUMHUH MPOUCXOIUT POPMUPOBAHUE 3HAHUI OCHOB XUMHUYECKON
HAyKH Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON IesITeNbHOCTU
YeJloBeKa M Kak OJHOr0 W3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajmada yueOHOTO
npeaMeTa COCTOUT B (DOPMHUPOBAHUM CUCTEMBl XUMHUYECKUX 3HAHUN — BaKHEUIIUX
($akToB, MOHATHI, 3aKOHOB U TEOPETHUECKUX IMOJIOKEHUM, TOCTYMHBIX 0000IIeHU
MHPOBO33PEHYECKOT0 XapaKTepa, si3blka HAyKu, B MPUOOIMICHUH K HAYYHBIM METOJaM
MO3HAHUA TMPU W3YYEHUU BELIECTB M XUMHUYECKUX peakiui, B (HOPMUPOBAHUU U
Pa3BUTHU MO3HABATEIbHBIX YMEHUN M UX MPUMEHEHUH B Y4E€OHO-IIO3HABATEIbHON U
y4eOHO-UCCIEI0OBATENbCKOM  JACSTENbHOCTA, OCBOCHMHM MpaBWJ  0O€30IacHOro
oOpauieHus ¢ BeueCTBaMHU B MOBCEHEBHOM KU3HHU.

[Ipy u3yyeHUM XMMHUU Ha YpOBHE OCHOBHOTO O0OIEro 0O0pa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (QopMupoBaHUE MHTEIJIEKTyaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPHUHATUIO PEIICHMUI,
CIOCOOHOI a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJICHHOCTh OOYYEHHS] Ha CUCTEMATHYECKOe MPUOOIIEHUE 00yYaroIMXCcs
K CaMOCTOSATEJIbHOW ITO3HABATEIbHON AEATEIbHOCTH, HAYUYHBIM METOJaM IO3HaHMS,
bopMHPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMMUH;



— oOecrieyeHre YCIOBHM, CHOCOOCTBYIOUIMX MPUOOPETECHHIO OO0YyYaroIIUMHUCS
OMbITa Pa3HOOOpPa3HOW NEATENHHOCTH, MO3HAHUS W CAMOIIO3HAHUS, KIFOUEBBIX
HaBHIKOB (KJIFOUEBBIX KOMIIETCHIIM), WMEIOIIMX YHHUBEPCAIBHOE 3HAYCHUE MJIs
Pa3ITUYHBIX BUJOB JIEATEIHHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOU
TPAaMOTHOCTH, B TOM YHUCJIE€ YMEHHUI OOBICHSITH U OIICHUBATD SIBJICHUSI OKPY’KAIOIIETO
MUpa, UCTIONB3Ys 3HAHUS U OTIBIT, TTOTYUCHHBIC PU N3YYECHUU XUMUU, IPUMEHSThH UX
IIPU pelIeHU IPOOJIEM B TOBCETHEBHOM KU3HU U TPYIOBOM JCATEIHHOCTH;

— (opmupoBaHHe y 00y4arONIMXCs TYMAHUCTUYECKUX OTHOIICHWH, TOHMMAaHUS
[IEHHOCTH XUMHUYECKHX 3HAHWH i1 BBIPAOOTKH 3KOJOTHYECKH IIEIeCO00pa3HOTO
MOBENICHUS B OBITY U TPYJIOBOM EATEIHHOCTH B IEJSAX COXPAHEHHUS CBOETO 3/I0POBbS
Y OKPY’KAIOILEW IPUPOJAHOMN CPEbI;

— pa3BUTHE MOTHBAIMA K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHS OOIIEUEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU
K OCO3HAHHOMY BBIOOPY MpOo(dHIIs U HANTPaBICHHOCTH JaIbHEHIIIET0 O0ydeHMUS.

O01iee uncao 4yacoB, OTBEAEHHBIX I U3YUYCHHs] XUMUU Ha YPOBHE OCHOBHOTO
obmero oOpaszoBanus, coctaBisieT 136 ugacoB: B 8 kiacce — 68 wacoB (2 yaca B
HeJelo), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/bHbIe XUMHYECKHUE TOHATHS

IIpenmer xumuu. Posib XuMHUM B KU3HU 4ellOBEKa. XUMUs B CUCTEME HayK. Tera
u BemecTBa. PU3MYECKHE CBOMCTBA BEHIECTB. ATrpPEraTHOE COCTOSIHUE BEIIECTB.
[lonsiTue o merogax mo3HaHus B XuUMHUHU. Yucteie BemiectBa U cMmecH. CrocoObl
pa3JeIeHUs] CMECEM.

ATOMBI W MOJEKYJIbl. XHUMHUYECKHE dJIeMEHThl. CHMBOJBI XHUMHUYECKHUX
aseMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHTENbHAs aroMHasg macca. OTHOCHTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast J0JIs1 XUMHUYECKOTO 3JIEMEHTA B COEUHEHUHU.

KommnuectBo BemectBa. Mosib. MomsipHas macca. B3anmoCBs3b KOIMYECTBA,
MacChl M 4HCJa CTPYKTYpHBIX €AMHMI] BemiectBa. Pacuétel mo Qopmynam
XUMHYECKUX COCTMHEHUM.

@u3N4ecKue U XUMHUYECKUE SIBIICHHS. XUMHUUYECKas pPEakuuss U €€ MpHU3HAKU.
3aKOH COXpAaHEHHMsS Macchl BEHIECTB. XuMmudeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX peaklni (COeTMHEHUS, Pa3I0KEHUs, 3aMeIeHNs, 0OMEHa).

Xumuueckuit IKCnepuMenm:

3HAKOMCTBO C XMMHYECKON MNOCYJ0i, mpaBuiaMu pabOThl B JIAOOpATOPUU U
npuémamMu oOpallleHusi ¢ J1abopaTOpHBIM O0OpPYAOBaHMEM, M3YyYECHHE M OMHCAHHE
¢uznyeckux  CBOMCTB  00pa3lloB HEOPraHMYECKHX  BEIIECTB, HAOIIOACHHE
¢duznyeckux (IJIaBJICHUE BOCKA, TasHUE JIbJ]a, pACTHPAaHUE caxapa B CTYIIKE, KUIICHHUE
U KOHJEHCAuus BOJbl) U XUMHUYECKHUX (TOPEHHE CBEYM, MPOKAIMBAHUE MEIHOU
IIPOBOJIOKU, B3aUMOJICHCTBHE Mela C KUCIOTOM) SIBICHUM, HAOII0IEHUE U OMHCAHHE
NPU3HAKOB  MPOTEKaHUs  XUMHUYECKHUX  peakuuii  (pasjiokeHue  caxapa,
B3aMMOJICUCTBUE CEPHOW KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioxKeHUEe TUIAPOKCHUIA
menu (II) mpu HarpeBaHuu, B3auMOJAEHCTBHE >Kelie3a ¢ pacTBopoM cosid meau (I1),
U3y4YeHUE CIOCOOOB pa3/eleHUs] CMECE: C MOMOIIbI0 MarHurta, (UIbLTPOBAHUE,
BbIIIapUBaHUE, JUCTWIULALUS, XpomaTorpadus, MPOBEACHUE OUYMCTKH MOBApPEHHOU
CoJId,  HaOJIOJEHWE W  ONUCAHUE  PE3YJbTATOB  MPOBEICHUA  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MAacChl, CO3JlaHUE MOJENEeH MOJIEKYI
(IIapOCTEPKHEBBIX ).

Ba:xHeiue npeacTaBUTE M HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech rasoB. CocraB Bo3ayxa. Kuciaopom — 37eMEHT M IpoCTOe
BemiecTBo. HaxoxknaeHue Kuciopona B MpUpoae, (U3MUEeCKHe U XUMHYECKHE
cBoiictBa (peakmmu TopeHusi). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsI
MOJTy4eHHUs! KHUCIIopo/ia B 1abopaTopuu U MpOoMbIIUIeHHOCTH. KpyroBopot kucioposaa
B ipupojie. O30H — aJI0TpOIHAs MOIU(UKALIMS KUCIIOPOA.

TernoBoit 3dexT XuMUYecKkol peakiuu, TEPMOXUMHUYECKUE YPABHEHUS, K30~
U DHIOTEPMHUYECKUE pEaKUWH. TOIUIMBO: yrojb M METaH. 3arpsA3HECHHE BO3/1yXa,
yCUJICHUE MApHUKOBOTO d(PpdekTa, pa3pylieHrue 030HOBOTO CJIOS.



Bonopon — snemenT u npocroe BeniectBo. Haxoxknenue Bogopoaa B MpUpoJe,
dbu3nuecKkue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI moayyeHus. KucioTs
Y COJIH.

MonsipHbIil 00BEM ra3oB. Pacu€Tel M0 XUMHUYECKUM YPaBHEHUSIM.

dusnveckre cBorcTBa BOJbl. Boma kak pactBopurens. PactBopel. HackileHHbIE
Y HEHACBILIEHHBIE PACTBOpPBI. PacTBOpUMOCTH BEHIECTB B BojJe. MaccoBas 0is
BEILECTBA B PacTBOpe. XUMUYECKHE CBOMCTBA BOAbl. OcHOBaHuA. Ponb pacTBOpOB B
NpUPOJIE M B KU3HU uenoBeka. KpyroBopor Boabl B mOpupoje. 3arpsi3HEHUE
NpUpPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukanus neopranmueckux coeauHennid. Oxcunpl. Knaccuduxarms
OKCHUJIOB:  coJjieoOpasytomue  (OCHOBHBIC,  KHUCIOTHBIC, aM(OTEpHBIE) W
HecosieoOpasyromme. Homenknarypa okcuoB. @u3nyeckne 1 XUMHUYECKUE CBOMCTBA
okcunoB. [lomydyenue oxkcuoB.

OcHoBanusa. Krnaccudukanuss OCHOBaHUM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHusA. Homenkiatypa ocHoBaHui. @PU3UUYECKUE U XHUMHUYECKUE CBOMCTBA
ocHOBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudpukanus kucinor. Homenknatypa kucior. Pusznueckue u
XAMUYECKUE CBOWMCTBA KuUCIOT. Psan aktuBHoctu wmetauioB H. H. bekerosa.
[TosyueHue KUCIOT.

Comu. Homenknarypa coneil. dusnyeckue M XHUMHYECKHE CBOMICTBA COJIEH.
[Tonyuenue counen.

I'eneTnueckas CBsI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEAEIECHUE COACPHKAHUS KHUCIOPOAA B BO3AYyX€E, IOJYyYECHHUE,
coOuMpaHue, pacrlo3HaBaHWEC W W3YyUYCHHWE CBOWCTB KHUCIOpOAa, HaOII0IeHNe
B3aMMO/ICHCTBUS BEIIECTB C KUCIOPOAOM M YCIOBUSI BOSHUKHOBEHUS U MTPEKPAILICHUS
ropeHus (moxapa), o3HakOMJIEHHE ¢ oOpa3liaMi OKCHUJOB U OMHCAHUE WX CBOWCTB,
MoJIy4yeHue, coOMpaHue, pacrlo3HaBaHUE M U3y4YeHHE CBOMCTB BOJOpoJa (TOopeHue),
B3auMoJielicTBUe Bojopoga ¢ okcugom wmeau (II) (BO3MOXKHO UCIIOIB30BaHUE
BHUJICOMATEPHUAIIOB), HAOJIOJICHHE OO0pa3loB BEHIECTB KOJUYECTBOM |  MOJb,
HCCIIeIOBaHUE OCOOCHHOCTEN pPaCTBOPEHMS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBHE BOJbI ¢ METAZIaMHM (HaTpUEM M KajbliieM) (BO3MOKHO
WCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), HCCIENOBAaHWE OOpa3loB HEOPTaHUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHUE W3MEHEHHUS OKPACKM HWHIUKATOPOB B
pacTBopax KHCIOT M IIeloyed, u3ydeHue B3aumojenctBus okcuaa meau (II) c
pacTBOPOM CEPHOM KHMCJIIOTHI, KHCJIOT € METajylaMH, PEaKIUil HEUTpAIU3allnH,
MOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHHI, BBHITECHEHHE OJHOTO METaJia JIPYTHM W3
pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJlau Mo TeMe «BaxkHeillne Kiiacchl
HEOPraHUYECKUX COCTUHECHUIN.

IMepuoanueckuii 3axkoH u Ilepuoanyeckas cucremMa XUMHYECKUX IJIEMEHTOB
. U. MenneneeBa. CTtpoenne aroMOB. XUMH4YeCKasi CBsA3b. OKHUCIMTEIbHO-
BOCCTAHOBHUTEJIbHbIC PeaKIUN

[lepBbie MONMBITKH KIaCCUPUKALIUA XUMUYECKUX AJIeMEeHTOB. [oHsTHE O rpynmax
CXOJIHBIX 3JEMEHTOB (IEJIOYHbIE W ULIEJIOYHO3EMEIbHbIE METaJIbl, TaJOreHBI,



WHEPTHBIE Tra3bl). OIJIEMEHThl, KOTOpble 00pa3yloT aM(@OTEepHbIE OKCHUIBI U
TUAPOKCHUIBI.

ITepuonnueckunt 3akoH. [lepuonnyeckas cucrema xumMu4yeckux saemeHTos . H.
MenpneneeBa. Koporkonepuonnass u anuHHonepuogHas ¢opmbl [lepuoamueckoit
cucrtembl xumuueckux osneMmeHTtoB [l M. MenneneeBa. Ilepuombl W TpyMIIbL
DU3NYECKUNA CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI AJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX siaep. M3oromsl. OnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0YeK  aToMOB  TepBhIXx 20  XMMHYECKHX  DJIEMEHTOB
[lepnomnueckon cucremsl JI. M. MenneneeBa. XapakTepuUCTHKAa XUMHUYECKOTO
AJIEMEHTA I10 ero nojoxeHuto B llepnonnueckon cucreme J[. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paguyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYNIIAM U IIEPUOIAM.

3nauenue Ilepuoamueckoro 3akoHa u llepumoanyeckoil CUCTEMBI XUMHYECKUX
AJIEMEHTOB U pa3BuTUs Hayku W npaktuku. Jl. M. MenneneeB — yd€HbIM U
IpaKIaHUH.

Xumuueckas cBa3b. KoBanieHTHas (MOJdsipHAsT W HEMNOJIApHAsi)  CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 31EMEHTOB. MIOHHAs CBA3b.

Crenenp okucineHusi. OKMCIUTEIBLHO--BOCCTAHOBUTEINIbHBIE peakuuu. [Iponecchbl
OKHCJICHHS U BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3ydYeHHe OOpa3loB BEIIECTB METAVIOB W HEMETaNIOB, B3aUMOJCHCTBHE
TUJIPOKCUIA LMHKA C PAacTBOpaMU KHUCIOT M IIEJIOYEH, NPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUil
(ropenue, peakliiuy pasioKeHHsI, COSUHEHU).

Meostcnpeomemmnule ceazu

Peanuzanusi MeXNOpeIMETHBIX CBSI3€M MpPU M3YYEHUH XUMHUM B 8§ Kjacce
OCYUIECTBJISIETCSL YEPE3 UCIOJIH30BAHUE KaK OOIIUX €CTECTBEHHO--HAYYHbBIX TTOHSITHIA,
TaK W TOHATUW, SBISAIONIMXCS CUCTEMHBIMH JUISI  OTAEJNBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1Me ecTeCTBEHHO--HAY4YHbIE TOHSTHS: HAay4dHBIM (aKT, TUIIOTE3a, TEopus,
3aKOH, AaHajiu3, CHUHTE3, Kiaccudukanus, MEpUOAUYHOCTh,  HAOIIOJCHUE,
JKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHUE.

®dusuka: Marepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIHUJ, U30TOIIHI,
palMOaKTUBHOCTb, MOJIEKYJa, S3JEKTPUUECKU 3apsij, BELIECTBO, TENO, OOBEM,
arperaTHOE COCTOSTHUE BEIEeCTBa, ra3, GU3MUECKUE BETUNINHBI, CIUHUIIBI U3MEPECHHUSI,
KOCMOC, IUIaHETHI, 3BE€3/1b1, CONHIIE.

buonorus: porocunTes, apixanue, buochepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE TOPOJIbI, MOJE3HBIC
VCKOITa€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKus

ITepuonnueckunt 3akoH. [lepuonnyeckas cucrema xumudeckux siuemeHTos . U.
MenpneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX NMEPUOJOB, KAJIHS, KaJbLUHS U UX COCIUHECHUM B



COOTBETCTBHUU C IOJIOXKEHUEM JIEMEHTOB B [leprnoanueckoil cuctemMe u CTpOCHUEM
UX aTOMOB.

CtpoeHue BeliecTBa: BHUAbI XUMHYECKOM CBSI3U. THUIBI KPUCTAIIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW PELIETKU U
BUJIa XUMHUYECKOU CBSI3H.

Knaccudukanuss u HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUUYECKHE
CBOMCTBA BEWIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COCIMHEHU, TEHETUYECKas CBA3b HEOPTAaHUYECKUX BEILIECTB.

Knaccudukanys XuMUIecKux peakiui o pa3IudHbIM MPU3HAKAM (TI0 YUCITY U
COCTaBY YYaCTBYIOIINX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3D (DEKTy, 10 N3MEHEHUIO
CTETICHEH OKHWCICHUS XUMHUYECKUX OJIEMEHTOB, MO OOpaTUMOCTH, MO YYacCTHIO
KaTanu3aropa). JK30- U SHJI0TEPMUUECKUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTie o ckopoctu xumuueckod peakiuu. Ilonarue 00 oOpaTuMbIX U
HEOOPATUMBIX XMUMHUYECKHX peakiusx. [IoHsATHEe O TOMOTEHHBIX M TE€TEPOTrEeHHBIX
peakuusix. [lonstue o karanuze. [lonsTue o xumuyeckom paBHOBecuU. DakTOpHI,
BIIUSIONIME HAa CKOPOCTh XUMHYECKOM pEAKIMU U IIOJOKEHUE XUMHUYECKOTO

paBHOBECHSI.
OKHCTUTENEHO-BOCCTAHOBUTEIHHBIC peaxIm, DIIEKTPOHHBIN Oamanc
OKHUCJIUTEIIFHO-BOCCTAHOBUTEIHHON peaxiuu. CocraBnenue ypaBHEHUI

OKHMCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUIUM  C  HCHOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OalaHca.

Teopusi AAEKTPONIUTUUECKON UCCOUMAIMU. DJIEKTPOJIUTHl U HEDJICKTPOJIUTHI.
Katnonsl, anvonbl. MexaHu3M AHCCOLMAIMUA BEIIECTB C Pa3IMYHBIMU BHUAAMU
xuMuueckoil cBa3u. Crenenb qucconuanviv. CUbHbIE U CA0bIE SJIEKTPOIUTHI.

Peakunu moHHoro obmena. YcnoBHsl MPOTEKaHUS DPEAKIMI MOHHOTO OOMEHa,
MOJHBIE W COKpalIEHHbIE HOHHbIE ypaBHEHHsS peakuuid. CBoOWCTBa KHCIIOT,
OCHOBaHMI U coJiel B CBETE MPEACTABICHUI 00 3JIEKTPOJIUTUYECKON TUCCOLIMAIINHU.
KauecTBeHHbIE peakiuy Ha HOHBI. [IoHATHE O THApONIN3E CONEN.

Xumuueckuii IKChepumenm:

O3HAKOMJIEHUE C MOJEISAMU KPHUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB U HEMETAIOB (rpadura M ajnmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpHsl), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHMUYECKOW peaKIMu OT
BO3JICUCTBUSI PA3IUYHBIX (PAKTOPOB, UCCIICIOBAHUE AJICKTPOIPOBOTHOCTH PACTBOPOB
BEILIECTB, IMpoOIEcca JWCCOIMAlMA KHUCIOT, MIEJo4Yer U cojeid (BO3MOXKHO
UCIIOJB30BaHUE BHUJIEO0 MAaTEpUalOB), MPOBEJAEHUE OMBITOB, WIUTIOCTPUPYIOLIUX
MPU3HAKHU MPOTEKAHUS PEaKIMi MOHHOTO oOMeHa (00pa3oBaHUE OCajiKa, BBIJCICHHE
raza, oOpa3oBaHUE BOJIbI), OMBITOB, WJLTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX pEAKUUN (TOpPEeHUE, PEaAKIUU PaA3JIOKEHUS, COCIUHEHUs),
pacrio3HaBaHHE HEOPraHWYECKUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX PEAKIUU Ha
WOHBI, PEIICHUE YKCTIEPUMEHTAJIbHBIX 3aa4.

HemeTausbl 1 X cOeIMHEHUS

OO6mass  xapakTepuctuka rajiaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne MW (u3MUEeCKHe CBOWCTBA IMPOCTHIX
BEIIIECTB — TAJION€HOB. XMMHUYECKHUE CBOMCTBA Ha IpUMEpPE XJiopa (B3auMOCHCTBHE C
METajUlaMHM, HeMeTajUlaMH, Inejnodyamu). XjopoBoaopon. ConisHas KHCIIOTAa,



XUMHUYECKHE CBOMCTBA, MOJIy4eHUE, MpUMeHeHue. [[eficTBre X1opa u XJIOpOBOJOPOaa
Ha OpraHu3M yesoBeka. BaxkHeliue XJI0puibl U UX HAXO0XKIECHUE B IPUPOJIE.

Oo6mas xapakrtepuctuka 3iemMeHTOB VIA-rpynmbl. OcCoOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHue M (U3MUYECKUE CBOMCTBA
MPOCTBHIX BEILIECTB — KUCJIOPOJia U Cepbl. AJUIOTPONHbIE MOAUPUKALIMKA KUCIOPOJa U
cepbl. XuUMHUYecKHe CBoMcTBa cepbl. CepoBOJOpPOA, CTpOeHHE, (U3UYECKUE WU
XUMUYECKHe CBOMCTBA. OKCHIBI CEphl KaK NPEICTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnas kuciora, Gu3MUECKHUE U XUMHUECKUE CBOMCTBA (0OIME KaK MPEICTaBUTEIS
KJlacca KHCIOT M crherupuyeckne). XUMUUYECKHE PEeakKIuH, JIe)Kallue B OCHOBE
MPOMBIIIUICHHOTO CHoco0a TMOMy4YeHUsT CEpHOM KHCIOTHL. llpuMmeHeHue cepHoi
kucioThl. ConM  cepHOM KHUCIOTHI, KadyeCTBEHHas peakiusi Ha Cyiab(har-uoH.
Haxoxnenne ceppl M €€ COCAMHEHUW B TIPHUPOJIEC. XHUMHUYECKOE 3arpsi3HCHUE
OKpY KaloIel cpeibl COSTMHEHUSIMU CePbl (KUCIOTHBIE JOXK/IH, 3arpSI3HEHNE BO3TyXa
1 BOJIOEMOB), CITIOCOOBI €ro MPeI0TBPAIICHUS.

OO6mast xapakrtepuctuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. A30T, pacHpoCTpaHEHUE B MPHUPOJE,
dbusnueckue u xuMuyeckue cBoiictBa. KpyroBopor azora B mpupojie. AMMHAK, €ro
bu3nuecKkue U XMMUYECKHUE CBOMCTBA, MOJydyeHUe U npumeHenune. Coau aMMOHMS,
X (pu3nyeckre M XMMHUYECKHE CBOMCTBA, MpUMEcHEHHE. KadecTBeHHas peakmus Ha
WOHBI aMMOHHUA. AB3O0THAsl KHUCJOTa, €€ TOJydeHHe, (PU3NUECKHEe W XHUMHUUYECKHE
cBoiicTBa (OOIIME Kak TMpEeACTaBUTENS Kjacca KUCIOT U crenuduyueckue).
Hcrnonp30BaHne HUTPATOB U COJIEM aMMOHHUS B KQUECTBE MUHEPAJbHBIX YAOOPEHUI.
XUMHYECKOE 3arps3HEHUE OKPYKAIOMICH Cpebl COSTUHEHUSMU a30Ta (KUCIOTHBIC
TOK]IA, 3arps3HEHHE BO3MyXa, MO4YBHl W BogoémoB). dochop, amtoTpomHbie
moaudukammu docdopa, puznyeckue u xumudeckue cporictea. Oxcup dhochopa (V)
u (dochopnas kucinora, GUMUYECKHE W XUMUYECKHE CBOWCTBA, IOJyUYCHHE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka 3iemMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHU OKUCJICHUS. YTJIEpOJl, aJUIOTPOINHbIE MOAUPUKAIIIH,
pacnpocTpaHeHue B Mpupojie, pU3MUecKre W XUMHUYECKHE CBOWCTBA. AcopOrus.
Kpyrosoport yriepona B npupoje. OKCuabl yriaepoaa, ux Gu3nyeckrue 1 XUuMUYECKHe
CBOHMCTBa, JEHCTBHE HAa JKWBBIC OPraHU3MBI, TIOJyYCHHE ¥ TPHUMCHCHHE.
DKoJjioruueckre MpoOsieMbl, CBs3aHHBIE ¢ okcugom yriepoaa (IV), rumoresa
JI00ATBHOTO TOTETUICHUS KJIMMaTa, MapHUKOBBIA A (dEKT. YTompHas KUCIOoTa U €€
coii, WX (U3NYECKHEe U XHMHYECKHE CBOWCTBA, MOJyYe€HHWE U TPUMCHEHHE.
KauectBennas peakiusi Ha KapOoHaT-uoHbl. Vcmonb3oBaHue kapOOHATOB B OBITY,
MEUITMHE, TPOMBIIIIEHHOCTH M CEIbCKOM XO03SUCTBE.

[lepBoHavasibHBIE TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSIX
yraepoja (MeTaH, 3TaH, THJICH, alleTHJICH, STaHOJ, TJIUIEPUH, YKCYCHAsI KUCJIOTA).
[IpupoHbIe HCTOUHUKH YTIIEBOJOPOAOB (YroJib, IPUPOAHBINA ra3, HEPTH), TPOTYKTHI
ux TnepepaboTku (OEH3WH), MX pOJb B OBITY M MNpOMbBINUIEHHOCTU. [loHsATHE O
OMOJIOTMYECKU BaXKHBIX BEUIECTBAX: )KUPaX, OeNKax, yriaeBoJax — U UX poJH B KU3HU
yesoBeka. MaTtepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUN.

Kpemnuii, ero ¢puszndeckue 1 XuMU4YeCKrUe CBOMCTBA, MOJYyYE€HUE U IPUMEHEHHUE.
Coenunenust kpeMHusi B ipupojie. O0ume npeacrapieHust o0 okcuae kpemuus (IV)



U KpeMHHUEeBOW kuciore. CuiMkKarbl, HX HCIOJb30BaHHME B OBITY, B
MPOMBILIJICHHOCTH. BaXKHelIme CTpOUTENbHbIE MaTepualibl: KepamMHuKa, CTEKJIO,
IEMEeHT, O0eToH, kene300eToH. IIpoOiieMbl  0G€30MacHOrO  HMCIOJIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IIOBCEHECBHOM KU3HU.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpaslloB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHNE KaUYECTBEHHBIX PEAKIIUN Ha XJIOPHUI-MOHBI M HAOIIOACHUE TTPU3HAKOB UX
MIPOTEKAHUS, OMBITHI, OTPaKAIONINE (PU3NIECKUE U XUMUUYECKHE CBOWCTBA TAJIOTCHOB
U UX COCIMHEHUN (BO3MOXHO HCIIOJIb30BaHUE BUEOMATEPUATIOB), O3HAKOMIICHUE C
obOpasmamMu  XJOpUA0B (TAJIOTEHHUIOB), O3HAKOMJICHHE C oOpasliamMu cephl U ¢
COCIMHEHUAMHU (BO3MOXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOB), HAOJIOJICHHE
mpoiiecca OOyTrJIWBaHMS caxapa TMOJ] JSHCTBUEM KOHIIEHTPHUPOBAHHOW CEpPHOM
KHUCIIOTBI, W3Y4YeHHE XWMHUUYECKHX CBOWCTB pa30aBICHHOM CEPHOW KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHOM pEaklUM Ha CyJb(aT-uoH U HAOIIOJCHHE MpU3HaKa e&
POTEKaHUsl, O3HAKOMIIEHHE C (PU3NYECKUMH CBOMCTBaMM a3zoTa, (ocdopa u ux
COeIMHEHUN (BO3MOXXHO HMCIIOJIb30BaHHUE BHJIEOMATEPUATIOB), 00pa3iaMi a30THBIX U
dbochopHbIX ynoOpeHuii, MOaydeHHe, CcOOWpaHUe, pAClO3HABAHUE U H3YUYCHHE
CBOMCTB aMMHaKa, IPOBEJCHNE KaueCTBEHHBIX PEaKIMii Ha HOH aMMOHUs U (pocdat-
WOH U U3y4YC€HUE MPU3HAKOB UX MPOTEKAHUs, B3aUMOJEHCTBUE KOHIICHTPUPOBAHHOMN
aQ30THOM KHUCJIOTBI C MeJbl0 (BO3MOXHO MCIIOJb30BAaHUE BHJICOMATEPHUAIIOB),
HM3yYeHHE MoOJielield KPUCTAIMYECKUX pemeéTok anMmasa, rpadwura, QysiepeHa,
03HAKOMJICHHE C TPOIECCOM aJCOPOIMHU PACTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM
yrIéM W yCTPOMCTBOM IPOTHMBOrasa, IOJIydeHHE, COOHMpaHHe, paclo3HaBaHUE U
M3y4YeHUE CBOMCTB YIJEKUCIOrO0 Ta3a, MPOBEACHUE KAYECTBEHHBIX pEaKIMi Ha
KapOOHAT M CUJIMKAT-UOHBI U M3yYCHUE MPU3HAKOB MX MPOTEKAHUsI, 03HAKOMJICHHUE C
MPOAYKIMENH CUJIMKATHON MPOMBIINIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4
1o TeMe «BaskHeuIe HeMeTauIbl U UX COSTUHEHUS.

MeTajLiibl 1 UX COeTUHEHHUS

OO6mas XxapakTepUCTUKa XMMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
noJjioxkeHus B Ilepuonuueckon cucreme xumuueckux anemeHtoB /. M. Menaeneena
U CTpoeHUs aToMOB. CTpoeHHE MeTauioB. MeTajuimdyeckasi CBA3b U METallInuecKas
KPUCTAJUTMYECKasg pPEmETKA. ODJIEKTPOXUMHUYECKUN psJ  HaNpsHKEHUM METAJUIOB.
duznyueckne W XUMHYECKHE CBOWCTBa MeTauioB. OOmme CcrnocoObl MOTy4YeHUs
MeTawioB. [loHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT
koppo3un. CruiaBbl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) M WX NMPUMEHECHHE B
OBITY W POMBIIIJIEHHOCTH.

[[lenounsle MeTauibl: TOJOXKEHHWE B llepuoanueckor cucremMe XHMUYECKUX
anemeHToB JI. WM. MenaeneeBa, CTpO€HME HX aTOMOB, HAXO0XJICHUE B MPUPOJE.
du3nyeckrue U XMMUYECKHE CBOMCTBA (Ha NpuMepe Hatpus U Kamus). OKcuabl u
TUJAPOKCUABI HATPUA U Kanus. [ [puMeHeHne MET0UYHBIX METAIIJIOB U UX COCITMHEHUM.

[[lenouyno3eMebHbIE  METaJIbl MarHMi M KajJbI[Uil:  IOJOXKEHHE B
[Tepuoanueckon cucreme xumuueckux snemeHToB [[. 1. MenneneeBa, ctpoeHne ux
aTOMOB, HaxOXKJeHUE B mpupojc. OPu3nyeckue U XUMUYECKHE CBOMCTBA MAarHusi u
Kayblus. Baxknelme coeuHeHUsT Kanblus (OKCHA, TUIPOKCH, coiun). XKECTKOCTh
BOJIbI I CITIOCOOBI €€ YCTpaHEHHUS.



AJIFOMUHUI: TI0J105keHUE B [lepuoanueckoi cucteMe XuMUYECKUX 3JIEMEHTOB /l.
. MengeneeBa, CTpOCHME arToMa, HaxXOXJICHUE B mnpupore. Pusnueckue u
XUMHUUYECKHE CBOMCTBa alltOMUHUSI. AMQOTEpHBIE CBOMCTBA OKCHJA M THUIPOKCHIA
aJIIOMHHHUS.

Kenezo: nonoxenue B [lepuoanueckon cucteMe XuMu4eckux snemeHTos /[l. U.
MenpeneeBa, CTpOCHUE aTOMa, HaXOXKAECHUE B NMpuUpojie. PU3NYECKUE U XUMUUYECKUE
cBoiicTBa xkene3a. Okcuapl, rugpokcusibl U couu keneza (II) m xenesa (II), ux
COCTaB, CBOVMCTBA U ITOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ O00pa3laMd METAUIOB M CIUIABOB, UX (U3HYESCKUMU
CBOWCTBaMHU, U3yUYECHHUE PE3YJILTATOB KOPPO3UHU METAIOB (BO3MOXKHO MCIIOIb30BaHUE
BUJICOMATEPHUAIIOB), OCOOCHHOCTEH B3aUMOJCUCTBUSI OKCHIA KaJbIUs W HATPUS C
BOJIOM (BO3MOXKHO HCIOJIb30BAHHE BHJIEOMATEPUAIIOB), HCCIICIOBAHUE CBOWCTB
KECTKOM BOJIBI, TIPOIIECCa TOPEHUS JKeJie3a B KUCIOPoie (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIUA Ha HOHBI:
MarHusi, Kaiblus, amoMuHus, nuHKa, >xeneza (II) m xenmeza (III), memm (II),
HaOJII0/ICHUE U OTMCAHUE MPOIECCOB OKpAIIMBAHUS TIJIAMEHH MOHAMU HATPHs, KaJIHs
U Kaimplus  (BO3MOXXHO  HCIIOJIB30BaHWE  BHUJIEOMATEpUANIOB), HCCJIEIOBaHUE
aM(OTEpHBIX CBOMCTB THAPOKCHUIA QIIOMUHMS M THUIPOKCHJA IIMHKA, PEIICHHE
AKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BaXHEeHIne MEeTaIbl U UX COCTUHECHUS.

XHMUA ¥ OKpY:KaoLIas cpeaa

BemecrBa u marepuasnibl B NOBCEIHEBHOM KU3HM 4YenoBeka. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB W XUMHUYECKUX peakiuii B ObiTy. [lepBas momoms mpu
XAMHUYECKUX 0KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarollled cpeabl (mpeaesibHas JOMyCcThUMast
KOHIIeHTpalusi BemiecTB, faainee — [1/IK). Poib XumMuu B pelieHUMH SKOJOTHUYECKUX
npoOJieM.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pas3llioB MaTepuayioB (CTEKJIO, CIUJIaBbl METAJIOB, IOJUMEpPHBIE
MaTepualbl).

Mesxcnpeomemmnunie ceasu

Peanuzanus MeXNpeaMETHBIX CBA3€M MpH HM3YYEHHMM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOIh30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHH,
TaK U HOHSATHM, SBJISIIOIIMXCS CUCTEMHBIMU JUJISL OTJICJIBHBIX IPEAMETOB €CTECTBEHHO-
HAay4YHOI'O IIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC TOHSATHS: HAy4YHBIM (aKT, THMIOTE3a, 3aKOH,
TEOpWs, AaHaIW3, CHUHTE3, KIacCHPUKAIMS, TEPUOIUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICTMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBICHHE, TAPHUKOBBIN YD (DEKT,
TE€XHOJIOTUsl, MAaTEPUAJIBI.

®dusukKa: Marepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaIMOAKTUBHOCTb, MOJIEKYJIa, AJIEKTPUYECKUI 3apsj, MPOBOTHUKH,
MOJTYTIPOBOHUKH, TUAJEKTPUKHU, (POTODJIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoOe
COCTOSIHME BEILIECTBA, Ta3, PacTBOpP, PACTBOPUMOCTb, KPUCTAIIMUECKAs] PEIIETKA,
CILJIaBbl, PU3MYECKUE BEITUYUHBI, CIMHUIIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO,
IUIaHeThI, 3BE3/1b1, CoHILE.



buonorusa: ¢orocunTes, npixanue, Ouocdepa, SKOCUCTEMA, MHUHEPATbHbBIE
yI00pEeHHs, MUKPOIJIEMEHThI, MAKPOIJIEMEHThI, MUTATEIbHbIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPObI, MOJE3HBIE
MCKOIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE  pe3yibTaTbl OCBOEHMSI MPOTrpaMMbl  OCHOBHOTO  OOILIEro
00pa3oBaHMs JIOCTUTAIOTCA B XO0Ji€ OOy4YeHUSI XUMHUU B €AUMHCTBE Yy4eOHOU H
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBHM C TPAAULMOHHBIMU POCCHUCKUMHU
COLUMOKYJIBTYPHBIMH W JYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMH, TNPHUHSATHIMU B
oOmliecTBe IMpaBWJIaMU U HOPMaMH T[OBEACHHUS U CIIOCOOCTBYIOT MpolieccaM
CaMOIIO3HAHUs1, CAMOPA3BUTHUS U COLMATM3AINH 00YYarOIINXCS.

JInyHOCTHBIE pe3yabTaThl OTPAXKAIOT TOTOBHOCTh oOyuaronmxcs
PYKOBOJICTBOBaThCS ~ CUCTEMOM  TO3UTUBHBIX  I[IEHHOCTHBIX OpPUEHTAMH U
pacuIMpeHue ONnbITa ASSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOLLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U
HAy4YHOMY HACJIEIMIO, MOHUMAHUS 3HAYEHUsS XUMHUYECKOM HAyKh B IKU3HHU
COBPEMEHHOI'0 O0OIIeCTBa, CHOCOOHOCTH BJIAAETh JIOCTOBEpHOM HHMOpMaLMUE o
MEPENOBbIX JOCTHXKEHUSAX M OTKPBITHUSAX MHPOBOM M OTEUYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpa:KIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLUMAIBHBIX HOPMax W MpaBUjiIaX MEKIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTUBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MIOJIC3HOM, YU4eOHO-UCCIIEA0BATEILCKOM, TBOPUECKON U IPYTUX BHUIIAX JIEATCIHLHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JACSATEIBHOCTA TPU  BBITOJHCHUH
y4eOHBbIX, TO3HABATEIbHBIX 3a/1ad, BBIMIOJHCHUH XUMHYECKUX DKCIEPUMEHTOB,
CO3JJaHUU yUEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOTIOHMMAHHUIO U B3aMMOIIOMOIIIH
B MpoIiecce 3TON y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBE/ICHUE U
MOCTYIKA CBOMX TOBAPHIIEH C MO3UIIMKM HPAaBCTBEHHBIX W MPABOBBIX HOPM C YUETOM
OCO3HAHUSA MOCJEICTBUM ITOCTYNKOB;

3) HEHHOCTH HAYYHOT 0 O3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHUSI O BEIIECTBE M XHWMHYECKOM pPEaKLHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pPa3BUTHUSI HAYKHM W COCTABIISIOLIUE
OCHOBY [IJIsl TTIOHUMaHUs CYIIHOCTH HAYYHOM KapTHUHBI MHpa, MpeACTaBiIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOJHOM CPENIOW, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATENbHbIC MOTHBBI, HANPaBJICHHbIE HA TMOJYYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOAUMBIC ISl OOBSICHEHUS HAOII0aeMbIX IPOIECCOB U SBJICHUM,
NO3HABATEJIbHOM, HMH()OPMALIMOHHOM M YHTATEIbCKOM KYyJIbTYphl, B TOM YHUCIE
HAaBBIKOB  CaMOCTOSITEIbHONH paboThl C yYEOHBIMH TEKCTaMHU, CIPABOYHOM
JUTEPATYPON, JOCTYIMHBIMA TEXHUYECKUMH CPEJICTBaMH  WH(GOPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOY4YeHMI0 M [O3HAHWIO, JHO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CaM000pa30BaHMUI0, MPOEKTHON U MCCIIEI0BATEIbCKON IEATETbHOCTH,
K OCO3HaHHOMY BBHIOOpPY HAIpaBICHHOCTU U YPOBHA 00yUYEHUS B JalbHEHIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:



OCO3HAHUE LEHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS! K CBOEMY 37I0POBBIO,
YCTAaHOBKM Ha 370pOBbI 00pa3 >KU3HU, OCO3HAHUE MOCJIEJICTBUA M HENPUITHE
BPEAHBIX  MPUBbIYEK  (YMOTpeOJIeHHs  alIKOroJyisl, HApKOTUKOB,  KypEeHHS),
HEOOXOJMMOCTH  COOJIFOJIEHUsST TpaBWil  0OE30MacHOCTH MpH  OOpallleHUuU C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peabHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUYECKOMY H3y4eHHUIO Mpodeccuil U Tpyaa pa3inuyHOro poja,
YBaXEHUE K TPYAY U pe3yibTaTaM TPYJOBOM JIEITEILHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUS IPEAMETHBIX 3HAHUU MO XMMHH, OCO3HAHHBIN BHIOOP MHANBUYATbHOMN
TPACKTOPUHM NPOAOKEHHS O00pa3oBaHUsA C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XUMHH, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, ycreurHon
npo(hecCHOHANBHON AESITENbHOCTH U PAa3BUTUS HEOOXOIHUMBIX YMEHUH, TOTOBHOCTb
aarTUpOBaThCs B MPO(HECCHOHATILHOM Cperie;

6) 3K0J10rH4eCKOro0 BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eTIeCO00pa3HOe OTHOUIEHUE K MPUPOJIe KaK UCTOYHUKY >KU3HU
Ha 3emjie, OCHOBE €€ CyIEeCTBOBAHMS, IMOHUMAHUE IIEHHOCTH 3J0POBOTO H
O0e3zomacHoro o0pasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJI0/ICHUs
npaBuil 0€30MacHOrO MOBEICHUS MPU paboTe C BEIIECTBAMH, a TAKKE B CUTYyalUsX,
YIPOKAIOWINX 30POBBIO U KU3HHU JIFOJIEH;

CIIOCOOHOCTH TPUMEHATH 3HAHWSI, TMOJIy9aeMble TPH W3YYCHUU XUMUHU, IS
pelmeHns 3a1a4, CBA3AHHBIX C OKPY’KAIOLIEH NMPUPOJHOU CPENOH, Ul NOBBILICHUS
YPOBHSL ~ DKOJIOTUYECKOM  KYJBTYpbl, OCO3HAaHUS  TJO0AJIbHOrO  XapakTepa
HKOJIOTUYECKUX TMPOOJEM M MyTell MX peleHHs MOCPEICTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUSI, YMEHUSI PYKOBOJACTBOBATbCA MM B I03HABaTEIbHOM,
KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MertanpeAMETHBIX pE3yJbTaTOB BBIJACISIOT 3HAYUMBIE IS
dbopMHpOBaHUS MUPOBO33pEHHUS OOIIEHAYUHbIE MOHATHUS (3aKOH, TEOpHUS, TPUHIIMII,
runore3a, (axkt, cucrema, TMPOLECC, OSKCIHEPUMEHT U JIPyroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax U MO3BOJIAIOT Ha
OCHOBE 3HAHMM M3 3TUX MNPEeAMETOB (HOPMUPOBATH MPEACTABICHHUE O IIEJIOCTHOU
HAyYyHOW KapTHHE MHpa, U yHHUBEpCalbHbIe yueOHbIe NEHCTBUS (IO3HABaTENIbHBIE,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPhIE OOECIeunBalOT (HOpMUPOBaAHHE
TOTOBHOCTH K CaMOCTOSITENIbBHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOI
NEATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

YMEHUS HCMOJIb30BATh MPUEMBI JIOTUYECKOIO MBIIUIEHUS HPU OCBOCHHH
3HaHUMI: PACKPBIBATH CMBIC] XHMHUYECKHX TMOHATUN (BBIAEIATh WX XapaKTepHbIE
MPU3HAKHU, YCTAHABJIMBATh B3aWMOCBSI3b C JAPYIMMH MOHSTUSMHU), HCIOIH30BAThH
HNOHATHUS JJI1 OOBSICHEHUS OTIEIbHBIX (PAKTOB W SIBJICHUM, BHIOMpPATh OCHOBAHUS U
KpUTEpPUHU ISl KIacCU(UKAIMU XUMHUYECKUX BEIIECTB M XHWMHUYECKHX pEeaKIui,
yCTaHaBJIMBATh MPUYMHHO-CICJICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3Yy4CHHUS,



CTPOUTH JIOTUUECKHE PpACCYXACHUS (MHAYKTHBHBIC, IE€IyKTUBHbBIC, MO AHAJIOTHUH),
JienaTh BBIBOJIbI M 3aKIIFOUCHUS;

yMEHUE TMPUMEHATh B TIpollecCe TMO3HAHUS TMOHATUS (NIpEAMETHBIE U
MeTaIpeMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, MCIOJb3yeMble B XUMHH,
npeoO0pa3oBbIBATh IMIUPOKO MPUMEHSEMbIE B XMMHUU MOJICIbHBIE NPEICTABICHUS —
XUMHUYECKUUA 3HAK (CHMBOJI DJJIEMEHTa), XHUMHYEecKas QopMmyja W YpaBHEHHUE
XUMHYECKON peakiuu — MpH PelIeHUH y4yeOHO-IO3HaBaTeNbHBIX 33/1a4, ¢ y4E€TOM
TUX MOJICTBHBIX TPEJCTABICHUN BBISBIATh M XapaKTEPU30BaTh CYIIECTBECHHBIC
MPU3HAKN M3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIICCTB U XMMHYECKUX PEaKIThi,
BBISIBIISATH ~ OOIIME  3aKOHOMEPHOCTH,  MPUYUHHO-CJICACTBEHHBIC  CBS3U W
MPOTUBOPEYHS B U3YIAEMBIX MPOIECCAX U SIBICHUSIX.

ba3oBble uccieaoBarebCKue 1eMCTBUA:

YMEHHE HCIONb30BaTh IOCTABJICHHBIE BOMPOCHl B KadyeCTBE WHCTPyMEHTa
MO3HAHHUS, a TAK)KE€ B KAUeCTBE OCHOBBI JJI1 (POPMUPOBAHUS THUIIOTE3BI 110 MPOBEPKE
IPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHUIA;

NpUOOpPETEHUE ONbITa M0 IJIAHUPOBAHUIO, OPraHU3allid W MPOBEJACHUIO
YUYEHMUYECKMX OJKCIIEPUMEHTOB, yMEHUE HaOJIoJaTh 3a XOJIOM  Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (GopMyaupoBaTh 00OOIIECHUS U
BBIBOJIbI IO pe3yJIbTaTaM IPOBEIEHHOIO OMBITA, UCCIEIOBAHUS, COCTABIATh OTUET O
npojeiaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMEHUE BBIOMpPATh, AHATU3UPOBATH W HWHTEPIPETHPOBATH WH(POpPMAIHIO
pa3TUYHBIX BUAOB M (HOPM MPEACTABICHUS, MOJIYYaeMYyH0 W3 Pa3HBIX HMCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs JIUTEepaTypa XUMUUYECKOTO COJIep KaHUs, CIIPAaBOUYHbIE OCOOUs,
pecypcsl HTepHETa), KpUTHUECKH OLIEHUBATH MPOTUBOPEUMBYIO U HEJIOCTOBEPHYIO
uH(pOpPMAIIHIO;

yMEHUE TMPUMEHATHh PA3IMYHbIE METOJAbl M 3alpOChl MPHU IMOUCKE U O0TOOpE
uHOpMAIUU U COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX [JIsl BBIIOJIHEHUS
y4eOHBbIX M MO3HABaTEIbHBIX 3aJlay OMNpEeNeiIEHHOr0 THIMa, MPUOOPETEHUE ONBITA B
00JJaCTH ~ MCHOJIB30BaHUS ~ MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIaJICHUE KYJIbTYpOW aKTHMBHOTO WCIOJB30BaHUS PA3IUYHBIX TMOMCKOBBIX CHUCTEM,
CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAJbHYIO (OpMy MpeACTaBICHUS HMHPOpPMALUU U
WUTIOCTPUPOBATh pElIaeMble 3aJaud  HECIOXKHBIMA CXEMaMH, JuarpaMMamH,
apyrumu hopmMamu rpaduKu ¥ ©X KOMOWHAIIUSMU,

YMEHHE HCHOJb30BaTh W  aHAJU3UpOBaTh B Ipolecce ydyeOHOW W
WCCJIEIOBATEIILCKONU JIEITEIbHOCTH WH(OPMAIUI0O O BIMSHUHM TPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIHCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOLIEH MPUPOTHON CpeIbl.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe NeiCTBUS:

YMEHHUS 3a]1aBaTh BONPOCHI (B XOJIe Auajnora u (Wim) IUCKYyCCUU) MO CYLIECTBY
oOcyxmaemMoil  Tembl, (HOpPMYIUpPOBaTH CBOM MPEAJIOKEHHUS]  OTHOCUTEIBHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  MPEICTaBIsATH  MOJYyYEHHbIE  pe3yibTaTbl  MO3HABaTEIbHOU
NESATEIbHOCTH B YCTHBIX UM MUCHbMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0 PE3YIbTaTOB
BBITIOJTHEHUS XMMHMUYECKOTO AKCIEpUMEHTa (71a00paTOpHOTO OMbITa, Ja0OpaTOPHOI
paboOTHI 1O UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YU€OHOTO MPOEKTA);



yMEHUsI y4eOHOro COTPYAHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MIO3HABATEJIbHON U HMCCIIEIOBATENBCKON JIEATEIIBHOCTH NIPU PELICHUH BO3HUKAIOLIUX
npo0jeM Ha OCHOBe Yyuéra OOIIMX MHTEPECOB U COIJIACOBAHUSA TO3MIIMMA
(oOcyxeHns, 0OMEH MHEHUSIMU, «MO3TOBbIE€ IITYPMbI», KOOPAUHAIIMS COBMECTHBIX
JEUCTBUH, OMpEJCICHUE KPUTEPUEB IO OIICHKE KauecTBa BBHITIOJIHEHHOW paboThl U
JIpyTHe).

PeryasiTuBHbIE yHUBeEpPCAJbHbIE Y4eOHbIe 1eliCTBHS:

YMEHHUE CaMOCTOSITEIbHO OIPEACIATh LEIU JESITEIbHOCTH, IUIAaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJUPOBATH M TPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JIeSITENIbHOCTD, BBIOMpaTh Haubosee >PQPEeKTUBHBIE CHOCOOBI pEIIeHUs YYEOHBIX U
MMO3HABATEIbHBIX 33/1a4, CAMOCTOSITEJIBHO COCTAaBIATh WM  KOPPEKTUPOBATH
IIPEUIOKEHHBIM  aNrOpUTM  JEHMCTBUM MPHU BBIOJHEHUHM 3aJaHUM C  Y4ETOM
MOJIYYCHHUSI HOBBIX 3HAHWN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKITUSX,
OLICHUBATh COOTBETCTBHUE IIOJIYYEHHOTO PE3yJbTaTa 3asBICHHON LEIU, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaracMbl€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pPE3yJbTaTOB IO OCBOCHHUIO  OO0SA3aTEIBHOIO
COJICp’KaHMs, YCTAHOBJIGHHOTO JaHHOW (QeaepasbHOM paboueld MporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYyYalOIIMMKCS Hay4yHbl€ 3HAHUS, YMEHUS U CHOCOOBI
NeNUCTBUM, crienupuaecKkue s MpeAMETHOM 00J1acTh « XUMUSD, BUIBI IEATCITLHOCTH
0 TOJY4YEHHIO HOBOTO 3HaHHWSA, €ro HWHTEepIpeTaluyd, MIpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kijacce mpeaIMeTHBIE Pe3yIbTaThl HA 6a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUM:

e pACKpBIBaTh CMBICJI OCHOBHBIX XHMHYECKHX TMOHSATHM: aTOM, MOJIEKYJa,
XUMHYECKUH J3JIEMEHT, IMPOCTOE BELIECTBO, CJOKHOE BEIIECTBO, CMECh
(omHOpOAHAS W HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCUTEJIbHAs aTOMHas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JI0JI1 XUMUYECKOTO 3JIEMEHTA B COCUHEHUH, MOJISIPHBIN 00BEM, OKCU[, KUCIIOTA,
OCHOBaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIEHUS, XUMHUYECKas
peakius, Ki1accupuKalus peakuuid: peakiiui COSUHEHUs, PEaKlud Pas3IoKEeHHUS,
peaklMy 3aMEeIEHHUs, PEaKIH OOMEHAa, 5K30- M HHAOTEPMHUYECKUE PEaAKIIHH,
TEIUIOBOM 3(PGhEKT peakmuu, Sapo aToma, JICKTPOHHBIM CJIOM aToma, aToOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBS3b, TMOJSpHAsT © HEMNOJspHas
KOBAJICHTHAsI CBSI3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PaCTBOP, MACCOBAsI J0JIA
BelllecTBa (IPOLIEHTHAs: KOHIIEHTPAIKs) B pacTBOPE;

e WUIKOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHATUN U IPUMEHSATH 3TU
MTOHSTHS MPHU ONIMCAHUU BEIIECTB U UX IPEBPAILICHUN;

e WCIIOJBH30BATh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBIIeHHUS (OpMYyN BEIIECTB U
YPaBHEHUN XUMHYECKUX PEAKIU;

e ONpENENsATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIIEHb
OKHUCJICHUSI 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAJJICKHOCTh BEILIECTB K
ONPEICIIEHHOMY KJIACCy COCIMHEHHMH 1o (opMyrnaM, BHUJ XUMHUYECKOM CBSI3U
(KOBaJIeHTHasl M HIOHHAsI) B HEOPTaHUYECKUX COCANHEHUSX;



e packpeiBaTh  cMmbIica  Ilepuommueckoro  3akona JI. WM.  Menneneena:
JEMOHCTPUPOBATh  [OHMMAaHUE  [EPUOAUYECKONW  3aBUCUMOCTH  CBOMCTB
XMMHUYECKUX DJIEMEHTOB OT MX MOJIOKeHHs B [lepromnueckoil cucreme, 3aKOHOB
COXpAaHEHUSI MacChl BEHIECTB, ITOCTOSHCTBA COCTABA, ATOMHO--MOJIEKYJISIPHOIO
Y4EHHUs, 3aKOHa ABOTaJIpo;

e ONUCHIBATH M XapakTepusoBaTh TabiaumuHyro (opmy Ilepuoamueckoit cuctembl
XUMHUUYECKUX AJIEMEHTOB: Pa3JinuaTh MOHATHUS «TJlaBHas nmoAarpynna (A-rpymnmna)» u
«mmobounas noarpymma (b-rpymma)», Mameie U OOJBITHME TEPUOIBI, COOTHOCUTH
o0o3HaueHus, KoTopple wuMewTcs B Tabmune «llepuogmdeckass cucrema
xuMudeckux siemMeHToB [[. M. MenaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsll sapa, 00IIee YUCIIo
AJIEKTPOHOB U PaCHpeAeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

e KJIIaCCH(PUITUPOBATh XUMHUYECKHE DJIEMEHTH, HEOPTaHWMYECKHE BEIECTBA,
XUMHUYECKHE peakluu (110 YUCIIy U COCTaBY YYaCTBYIOUIMX B PEAKIIMU BEIIECTB, 110
TerioBoMy b PexTy);

e XapaKTEPHU30BaTh (OMHUCHIBATH) OOIIME XUMHUUECKHE CBOMCTBA BEILIECTB Pa3IMUHBIX
KJIACCOB, TOATBEPKAAasl OINMCAHME MPUMEPAMH MOJIEKYJISPHBIX YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

e IPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT UX KaUECTBEHHOI'O COCTABA,
BO3MOYKHOCTH IPOTEKAHUS XUMUYECKUX NMPEBPALICHUMN B PA3JIUYHBIX YCIOBUSAX;

e BBIYUCIATH OTHOCHUTEIBHYI) MOJICKYJSIDHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJIO XHUMHYECKOTO 3JIeMEHTa 1o (opmysie COCIUHEHUS, MACCOBYIO
JIOJII0 BELIECTBA B PAacTBOPE, MPOBOAUTH PACUETHI MO YPABHEHHIO XWMHUYECKOU
peaKunu;

e TNPUMCHSTH OCHOBHBIC OIICpPAIlMM MBICIIUTEIBHON JCATCILHOCTH — aHaJM3 W
CUHTE3, CpaBHEHHUE, 0000IICHNE, CUCTEMATU3AIINIO, KIIACCH(PUKAIINIO, BBISBICHUAC
IPUYUHHO--CIICACTBEHHBIX CBSI3¢d — I  M3y4eHHs CBOWMCTB BEIICCTB U

XUMUYECKUX PEAKIIMM, eCTECTBEHHO-HAYyYHbIE METObl TIO3HAHUSI — HAOJIIO/ICHHE,
U3MEpEeHUEe, MOCIIMPOBAHUE, IKCIIEPUMEHT (pEabHbIN U MBICJICHHBIN );

e CJENOBaTh IMpaBWjaM IMOJb30BAHUS XMMHYECKOM TMOCYI0Ml U J1abopaTOpHBIM
000pyI0BaHMEM, a TAK)KE MpaBUJIaM OOpaIeHus! C BEIECTBAMU B COOTBETCTBHUHU C
WHCTPYKIUSMUA 110 BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIMBITOB IO
MOJIYYCHUIO W COOMpaHUI0 Tra3000pa3HBIX BEHIECTB (BOMOPOJA M KHUCIOPOMA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAacCOBOM J0JIEM PaCTBOPEHHOIO
BEIIECTBa, IUIAHUPOBATh M MPOBOAUTH XHMHYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIENOYEH W KHUCIOT C MOMOLIbI0 HHAMKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHK U JPYTHE).

K xoniy oOydenus B 9 kjacce mpeaIMeTHBIE PE3yJIbTaThl HA 6a30BOM ypOBHE

JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUM:

e PAacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TMOHSITHH: XUMHUYECKHA HJIEMEHT,
aTOM, MOJIEKYJa, MOH, KaTHOH, aHMOH, MPOCTOE BEIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, DJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIEHUS, XUMUYeCcKas
peaKIus, XUMUUECKas CBsI3b, TEIUIOBOM 3P (EKT peakiiu, MOJib, MOJIIPHBIH 00BEM,
pPacTBOp, OJICKTPOJIUTHI, HEIJICKTPOIHTHI, DIEKTPOJUTHYCCKAS JIUCCOIHAIIHS,
peakiiu MOHHOTO OOMEHa, KaTaln3aTop, XMMHUIECKOe paBHOBECHE, OOpaTUMBIE H



HEeoOpaTUMbIe peakuuu, OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE peakuuu,
OKHCIIUTENIb, BOCCTAHOBUTEIb, OKHUCJIEHUE W BOCCTAaHOBJIEHUE, AJJIOTPOIIHS,
aM(OTepHOCTh, XHUMHYECKasl CBsI3b (KOBaJEHTHAasl, HWOHHAs, MeETaJUInuecKas),
KpUCTAJUTNYECKasl pelETKa, KOPPO3Usl METAJUIOB, CIUIABbI, CKOPOCTh XUMHUYECKON
peakiuu, mpeaeabHo aonyctuMas konuentpanus 1K BemecTsa;
WJUTFOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATUA U MIPUMEHSTh 3TU
MOHSATHUSI IPU ONKMCAHUU BEILIECTB U UX NPEBPAIICHUN;

WCITOJIP30BAaTh XUMUYECKYI0O CHUMBOJIMKY I COCTaBJIEHUsS (OPMYJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKLUM;

ONPENCIISITh BAJCHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKUX OHJIEMEHTOB B
COEAMHEHHUSIX Pa3JIMYHOTO COCTaBa, MPUHAJIEHKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIAcCy COEAMHEHHWH 1o (opmysiaM, BHUJ XUMHYECKOW CBs3U (KOBaJICHTHAs,
WOHHAs, METAJUIMYECKas)) B HEOPraHWYECKUX COEAUHEHHUSIX, 3apsji HOHA MO
XUMUYECKON (popmylie, XxapakTep Cpeibl B BOAHBIX PACTBOPAX HEOPTaHMYECKHX
COCIMHEHUH, TUIT KPUCTAJJIMYECKON PEMIETKH KOHKPETHOTO BENIECTBA;
packpeiBath cMmbici  [lepumoamueckoro 3akoHa JI. WM. MeHnngeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAaHHWE: OINUCHIBATH U XapaKTEpU30BATh TAOIMYHYIO
dbopmy Ilepuoguueckoil cUCTeMbl XMMUYECKHX 3JIEMEHTOB: Pa3ivyaTh MOHITHUS
«riaaBHas noArpymmna (A-rpymnmna)» u «rmodounas noarpynna (b-rpymnmna)y, manisie u
OONBINIE  TIEPUOJIbI, COOTHOCUTH O0O3HAYCHHUS, KOTOPbIE HMEIOTCS B
MEePUOINYECKON TaOIHUIE, C YMUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsAn sjpa, oOliee Yucio SJIEKTPOHOB U
pacnpeneneHrue uxX Mo JIEKTPOHHBIM CII0sIM), OOBSICHATEH OOIHEe 3aKOHOMEPHOCTH
B UBMEHEHUH CBOWCTB 3JIEMEHTOB U X COCJAMHEHUN B Mpeiesiax MajbIX MEPHOJIOB
Y TJIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KIacCu(UIMpoOBaTh  XMUMHUYECKHUE  DJIEMEHThI, HEOPTraHWYECKHe  BEIIECTBa,
XUMHUYECKHE peakluu (110 YKCIIy U COCTaBYy YYaCTBYIOUIMX B PEAKIIMU BEIIECTB, 110
TerioBoMy 3(G(}eKTy, M0 H3MEHEHHUIO CTENEeHEW OKHUCICHHUS XUMHYECKHX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME W crenuprueckue XMMHYECKUE CBOMCTBA
NPOCTBIX M  CJHOXKHBIX  BEIIECTB, MOJATBEPXKIAas ONUCAHUE NPUMEpPaAMHU
MOJIEKYISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;
COCTaBJIATh YPABHEHUS AJIEKTPOJUTHUYECKOM TUCCOLUMAIMU KHUCIOT, IIEJIoYed u
COJICH, TIOJTHBIC U COKpAIIEHHBIC YPAaBHEHUS PEaKiii HOHHOTO 0OMEHa, YpaBHEHUS
peakiui, MOATBEPKIAIOIIUX CYIIECTBOBAHUE T'€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca 3TUX peaklui;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPALLICHUN B PA3JIUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO W MOJISIPHYKO MAacChl BELIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIeMEHTa 1Mo (opmyJie COECIMHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOJAUTH PACYETHI MO YPABHEHHID XUMHUYECKOU
peakuuu;



e cOONIONIaTh MpaBUa IOJB30BAHUS XHWMHYECKOH TMOCYJ0M M J1abOpaTOpHBIM
000py/IoBaHWEM, a TaKXKe IMpaBuiia 0OpaIlleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMA TI0 BBIMIOJHEHUIO JIA0OPATOPHBIX XUMHUUYECKHUX OIBITOB IO
MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHUaKa U yIieKUCIIOro ra3a);

e MPOBOJUTH PEAKIIMU, TOJTBEPXKIAIOIIME KAYeCTBEHHBIH COCTAB Pa3UYHBIX
BEILIECTB: PACIlO3HaBaTh OMBITHBIM MYTEM XJIOPUI-, OPOMUJI-, HOAUI-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, TUAPOKCUI-UOHBI, KaTUOHBI aMMOHHS ¥ WOHBI
M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIIECTB;

e TMPUMEHATH OCHOBHBIC OIEPAIM MBICIUTEILHON JEATENHPHOCTH — aHajlu3 U
CUHTE3, CpaBHEHHE, O000O0IIEeHNEe, CUCTEMATU3AINIO, BBISBICHUE MPUYMHHO-
CJICICTBEHHBIX CBSI3€M — JUISI U3YYEHUsI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKLINM,
€CTECTBEHHO-HAYYHBIE  METOABbl TO3HAHUA — HAONIOJEHWEe, W3MEpEeHue,
MOJICTMPOBaHUE, SIKCIIEPUMEHT (peabHBIN U MBICTICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE 8 KJIACC

KoanuecTBOo 4acoB

Ne JyeKTpPOHHBbIe (LM pPOBbLIE)
HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbI Kontpoas  Ilpaktu
n/n oOpa3oBaTe/ibHbIE pecypchbl
Bcero HbIE YyecKkue
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHYECKHE TOHATHUSA
Xumust — BakHas 00JIaCTh €CTECTBO3HAHMS U TPAKTUIECKON
1.1 5 2 Bbubnuorexa LIOK
JeSITEIbHOCTH YeIOBEKa
https://m.edsoo.ru/7f41837c
1.2 BeniecTBa 1 xumMuyeckue peakimu 15 1
Hroro no pazneny 20
Pa3znea 2. BaxkHeiiluue npeacTaBuTe i HEOPraHUYeCKUX BelecTB
2.1 Bosznyx. Kucnopoa. [Tonsitue 06 okcugax
2.2 Bonopon. TlousiTre o kucioTax u comisix 1 Bbu6nmorexa LIOK
2.3 Bona. PactBopsl. [TonsTre 06 0OCHOBaHMSAX 1 1 https://m.edsoo.ru/7f41837¢
2.4 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX COEAMHEHUN 11 1 1
Uroro no pazgeny 30

Pa3nea 3. [lepuoanyeckuii 3akoH u Ilepuoguyeckasi cucreMa XMMHYECKHX
cBf3b. OKHCINTEIBbHO-BOCCTAHOBUTE/IbHbIC PeaKIUH

3aeMeHTOB /I. . MennesneeBa. CtpoeHne aToMOB. XUMHYeCKAs

[Tepuonnueckuii 3akoH u [leprnoanyeckas cuCTeMa XUMUYECKHUX

3.1 7
anemenToB JI. 1. Menpaeneesa. CTpoeHue aromMa
32 Xumnueckasi cBsi3b. OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHI 8 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 15
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 5



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

9 KJIACC

KoJsanuecTBo 4acoB DJIeKTPOHHbIE
Ne (undposBbie)
w/n HaunmeHnoBaHue pa3ieioB 4 TeM NPOrpaMMbl Kontpo IMpakTn 06pa3oBATETBHbIC
Bcero JbHbIE YyecKkue
pecypcebl
padoTbI padoThI

Pa3nen 1. BemecTBO M XUMHU4YecKHe peaKIun
1.1 [ToBTOpenue u yriyOiaeHne 3HaHU OCHOBHBIX pa3/ielioB Kypca 8 Kiacca 5 1
1.2 OCHOBHBIE 32aKOHOMEPHOCTH XMMHUECKHUX PEAKIINM 4 bubmaorexa LOK

: https://m.edsoo.ru/7f41a636
1.3 DNeKTpOoIUTHYECKAs Arccoluanus. XMMUUYECKHUE PEAKIIMK B pacTBOpax 8 1 1
Hroro no pazpeny 17
Pa3gen 2. HeMeTa/JILI M X COETUHEHUS
2.1 OO6mrast XxapakTeprucTUKa XUMHIEeCKUX 37eMeHTOB VIIA-rpynmbl. ["amorenst 4 1
29 OO1as xapakTepucTuKa XuMu4eckux aneMeHToB VIA-rpynmsl. Cepa u eé 6

) COEMHEHHUS

bu6mmoreka [IOK
23 OOm1ast xapaKTepUCTHKA XUMHUYECKUX 3JIEMeHTOB VA-rpynnbl. A3oT, Gpocop 7 1 https://m.edsoo.ru/7f41a636
U UX COeIMHEHUs

24 OO6mrast XxapaKTepruCTUKa XUMHIECKUX 371eMeHTOB [V A-rpynmel. Yriepon u ] 1 )

) KPEMHUW U UX COCITUHEHUS
Uroro no pazgeny 25
Pa3nen 3. MeTa/uibl M HX COeIMHEHUS
3.1 OO01Ke CBOMCTBA METAJIIOB 4 bubmuorexa [JOK
32 Baxxueiinie MeTaiibl 1 UX COSIMHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Wroro no pazpeny 20
Pa3nen 4. Xumus u okpy:kapmasi cpeaa
4.1 BemecTsa 1 maTepuansl B )KU3HU YEIOBEKA 3 bubmorexa LIOK

' https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



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

IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

N KosmnuecTBo yacos DJIeKTPOHHbIE
- Tema ypoka Jara nugpoBbIe
n/n Kourp.  IIpakr.
Bcero U3yYeHUS o0pa3oBaTte/ibHbIC
padorbl  padoTHI pecypes:
| [Ipenmer xumuu. Ponp xuMuu B xU3HU YesoBeka. Tena u 1 bubanorexa HOK
BeIllECTBA https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTOIaX MO3HAHUS B XUMUU 1 https://m.edsoo.ru/ff0d227e
3 [TpakTuueckas pabora Ne 1 «IIpaBuia paGoThl B 1a0OpaTOPUH U | 1 bubanorexa HOK
npuémsbl 00paIieHus ¢ 1ab0paTOPHBIM 000PYIOBaHHEM» https://m.edsoo.ru/ff0d23dc
4 YucTteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus cMecei 1 https://m.edsoo.ru/ff0d26ca
5 [TpakTuueckas pabota Ne 2 «Paznenenue cmeceil (Ha mpumepe 1 1 bubmmoreka [JOK
OUYKCTKHU TOBAPEHHOU COJIM )» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE TIEMEHTBI. 3HAKH (CUMBOJIBI) XUMHUYECKHIX 1 bubmuorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocTeie U cnoXHBIE BELIECTBA 1 https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYECKas (hopMyIia. 1 bubanorexa HOK
BajneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
1 OtHocutenbHas aToMHasi Macca. OTHOCUTEbHAS MOJICKYJISIpHAs 1 bubanorexa HOK
macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBast JoJIsI XUMHYECKOT0 DJIEMEHTA B COECIUHECHNH 1 https://m.edsoo.ru/ff0d350¢
13 Konnuectso BemectBa. Monb. MosnsipHas macca 1 https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKask peaKIus 1 https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus NPOTEKAHUS XUMUYECKUX PEAKLIUN 1 https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHS MACChl BEIIECTB. XUMUYECKUE YPABHECHUS 1 https://m.edsoo.ru/ff0d3b88
17 Beluncienus Koam4ecTBa, MacChl BEIIECTBA 110 YPABHEHUSAM 1 bubmmoreka [IOK
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XUMHYECKUX PEaKIUi

https://m.edsoo.ru/ff0d5708

18 Knaccudukanms XuMudeckux peakiuil (CoequnHeHus, bubanorexa HOK
pa3noKeHusl, 3aMeNIeHUs, 00MEHa) https://m.edsoo.ru/ff0d3{34
19 M. B. JlomoHOCOB — yuéHbIi-3HIIMKIO0NIEAUCT. O600IIeHNEe U bubmmoreka [JOK
cUcTeMaTH3allis 3HaHUI https://m.edsoo.ru/ff0d40c4
20 KonrtponsHas pabora Nel o treme «BermiecTBa 1 XUMUYECKHE bubmmoreka [IOK
peakuum» https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kuciopoa — snemeHT bubanorexa HOK
u nipoctoe BeuiectBo. O30H https://m.edsoo.ru/ff0d448¢
” duznyeckue 1 XMMHUYECKHE CBOICTBA KUCIOpoAa (peakuu bubmmoreka [JOK
okucaeHus, ropenue). [lonstue 06 okcumgax https://m.edsoo.ru/ff0d4614
” CriocoOsI MoNTydeHUs KHCIOpO/ia B JIA00paTOPUU U bubanorexka HOK
MPOMBIIUIEHHOCTH. [IpruMeHenune kucaopoaa https://m.edsoo.ru/ff0d497a
TennoBoit 3 peKkT XUMUIECKON PEeaKIuu, TTOHSITHE O
24 TEPMOXMMHUYECKOM YPAaBHEHHHU, SK30- U SHAOTECPMUUYECKUX bubmmorexa LHOK
https://m.edsoo.ru/ff0d4790
peaKnusax
’5 TonnuBo (HedTh, yroiab U MeTaH). 3arpsA3HEHHUE BO3TyXa, bubmmoreka [JOK
CIOCOOBI €T0 MPEIOTBPAIICHHS https://m.edsoo.ru/ff0d4c4a
%6 ITpakTuyeckas padora Ne 3 o teme «llomydenue u coOupanue bubmmoreka [IOK
KHUCJIOPOJIa, U3YUYEHHE €ETO CBOMCTB) https://m.edsoo.ru/ff0d4ae2
Bonopoa — snemeHT u npoctoe BemecTBo. HaxoxaeHue B bu6mmoreka [IOK
27
IpupoJie https://m.edsoo.ru/ff0d4dd0
)3 dusnueckue 1 XMMHUYECKHE CBOMCTBA Boaopoaa. [Ipumenenune bubmmoreka [JOK
BOJIOpOJIA https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHCIIOTAX U COMSAX https://m.edsoo.ru/ff0d50d2
30 Crioco0pI TToTy4eHHsT BOAOPO/Ia B TaOOpaTOpUH https://m.edsoo.ru/ff0d4dd0
31 ITpakTuyeckas padora Ne 4 o teme «llomydenue u cobupanue bubmmoreka [IOK

BOJOPOJa, U3yYEHHUE €0 CBONCTBY

https://m.edsoo.ru/ff0d4{42
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32 Monsipabiii 00BEM Ta30B. 3akOH ABOTaIPO 1 https://m.edsoo.ru/ff0d542¢
13 Brruncienus o0béMa, KOJIMYECTBA BEIISCTBA ras3a Mo €ro ) bu6mmoreka [IOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA WM O0BEMY https://m.edsoo.ru/ff0d55a0
34 Boruncnenus 005EMOB ra3oB MO ypaBHEHUIO PEaKIUU Ha OCHOBE | bubmmoreka [JOK
3aKOHa O0BEMHBIX OTHOILIEHUH T'a30B https://m.edsoo.ru/ff0d5708
35 PuU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI 1 https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [Tonsitue 00 nHIUKATOpaX 1 https://m.edsoo.ru/ff0d59¢2
37 Bopa xak pactBopurens. HachllieHHbIE 1 HEHACBILIICHHbBIE ) bubmmoreka [IOK
pactBopbl. MaccoBas 10JIs BELIECTBa B pacTBOpE https://m.edsoo.ru/ff0d5b40
18 [TpakTrueckas padota Ne 5 mo reme «lIpuroroBnenne pacTBOpoB ) bubanorexa HOK
C OIIpeNEeNIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO BEILIECTBA https://m.edsoo.ru/ff0d5eba
39 Kontponbnas padota Ne2 o reme «Kucnopoa. Bogopoa. Boga» 1 https://m.edsoo.ru/ff0d6342
40 Oxcuapl: cocTas, KIaccU(pUKaIKs, HOMEHKIIATypa 1 https://m.edsoo.ru/ff0d664e
A1 ITomy4yeHne U XUMUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U | bubmorexa LIOK
aM(pOTEPHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHHUS: COCTaB, KJIaccU(UKAIIHS, HOMEHKIATypa 1 https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA OCHOBaHUM 1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarys, HOMEHKIATypa 1 https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue 1 XUuMHYECKHUE CBOMCTBA KUCIIOT 1 https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, CIOCOObI OMyYeHUs, | bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas pabota Ne 6. PemieHue skcnepuMeHTaTbHBIX
47 3a1a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPraHUYECKUX 1 bubmorexa [TOK
COCITHHEHID https://m.edsoo.ru/00ad9b7c
43 ['eneTnueckas cBsi3b MEKy KJIacCaMU HEOPTaHUYECKUX ) bubmuorexa [JOK
COEIMHEHU N https://m.edsoo.ru/00ad9a50
49 O0001IeHrEe 1 cUCTEMaTU3aIUs 3HAHUI 1 https://m.eds00.ru/00ad9cb2
50 KonTpomnbnas padota Ne3 mo Teme "OCHOBHBIE KIacChl 1 bubmmoreka [JOK
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HEOPraHUYeCKUX COeAUHEHUI"

https://m.edsoo.ru/00ad9¢ela

51 [TepBbie MOMBITKY KIaCCU(PUKAITUN XUMHUYECKUX SJIEMEHTOB. ) bubanorexa HOK
[lonsTHE O rpynIax CXOIHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
57 [Iepuonnueckuii 3akoH u [lepuoanueckas cuctema XMUMUYECKUX | bubmmoreka [JOK
anemenToB /1. V1. MenaeneeBa https://m.edsoo.ru/00adas52¢
53 [Tepuoapl, rpyniibl, TOATPYIIIBI 1 https://m.edsoo.ru/00adas52c
54 Crpoenne atomoB. CocTtaB aTOMHBIX sifiep. M30Tormbl 1 https://m.edsoo.ru/00ada342
55 CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB ) bubmmoreka [JOK
[Tepuonnueckont cucremsl [. 1. Menneneena https://m.edsoo.ru/00ada6bc
56 XapaKkTepUCTUKAa XUMHYECKOTO AJIEMEHTA 10 €T0 MOJ0KEHUIO B ) bubanorexa HOK
[Tepuonnueckoit cucreme . . Menaeneesa https://m.edsoo.ru/00ada824
57 3nauenue [lepuoauyeckoro 3akoHa sl pa3BUTHS HAYKH U | bubmmoreka [JOK
npaktuku. /1. 1. MenaeneeB — y4€HbI, Ie1aror U rpakJaHiH https://m.edsoo.ru/00ada96¢
58 DIEeKTPOOTPULIATETLHOCTh aTOMOB XUMHUUECKHUX 3JIEMEHTOB 1 https://m.edsoo.ru/00adaab8
59 NonHnas xumuyeckas cBs3b 1 https://m.edsoo.ru/00adac34
60 KoBasienTHas monsipHasi XMMUYECKasi CBA3b 1 https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossipHas XUMUYECKAs CBS3b 1 https://m.edsoo.ru/00adaab9
62 CreneHb OKUCTICHUS 1 https://m.edsoo.ru/00adae28
63 OKuCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUN 1 https://m.edsoo.ru/00adb076
64 Oxucnurenu u BOCCTAHOBUTEIHN 1 https://m.edsoo.ru/00adb076
65 KontponsHas padora Ne4 o reme «CtpoeHue aToma. ) bubnumoreka [IOK
XuMHueckas CBS3b» https://m.edsoo.ru/00adb486
66 PesepBubIil ypok. O6001IeHHE ¥ CHCTEMaTH3aIIMsI 3HAHUN 1 https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IIEHNHE U CHCTeMAaTHU3alHs 3HAHUIA 1 https://m.edsoo.ru/00ad9cb2
68 PesepBubIil ypok. O6001IeHHE ¥ CUCTEMaTH3aIMsI 3HAHUN 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 IPOI'PAMME 68
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9 KJIACC

Kouaun4yecTBo 4acos DJIeKTPOHHbIE
Ne Jara
- Tema ypoka Beero Koutrp.  Ilpakr. - uupoBbIe
padoThI padoThI o0pa3oBaTejibHbIE
pecypcsl
1 ITepnonnueckuit 3axoH. [lepuoanueckas cucTeMa XUMHYECKHUX 1 bu6nuorexa [IOK
anemeHToB 1. Y. MeneneeBa https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHCHUH CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubanoreka LIOK
TIEPBBIX TPEX MTEPUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB 1 https://m.edsoo.ru/00adb7e2
4 Buabl xXuMuueckoil CBA3M U TUIBI KPUCTATUTMYECKUX PEIETOK 1 https://m.edsoo.ru/00adbac6
5 KonTponsHas padora Nel mo teme «IloBTOpeHue u yriayoieHue | |
3HAHUW OCHOBHBIX Pa3/elioB Kypca 8 Kiaccay
6 Krnaccudukanusi XMMUYECKUX PEAKITUH 110 pa3InIHbIM | bu6nuoreka [JOK
[pU3HaKaM https://m.edsoo.ru/00adbcb0
7 [TonsiTne 0 cCKOpOCTH XUMUYECKOU peakunu. [Tonsitue o 1 bu6nuoreka [IOK
TOMOTEHHBIX ¥ TETEPOTEHHBIX PEAKITUAX https://m.edsoo.ru/00adbe9a
[TonsTe 0 XMMUUYECKOM paBHOBECUU. PAKTOPHI, BIUAIOLIME HA
8 CKOPOCTbh XUMUYECKOU PEAKIIUH U MOJIOKEHUE XUMHUYECKOTO 1 bubmorexa [JOK
https://m.edsoo.ru/00adc28c
paBHOBeECHS
9 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI 1 https://m.edsoo.ru/00adcade
10 Teopus snexkTponuTHUecKOn auccoranui. CUIIbHBIE U Clla0bie 1 bu6nuoreka [IOK
3IIEKTPOJIATHI https://m.edsoo.ru/00adcd68
11 HoHHbIE ypaBHEHHUS peakui 1 https://m.edsoo.ru/00add448
12 XVMHYECKHE CBOWCTBA KMCIOT U OCHOBAaHUH B CBETE 1 bubnanoreka LIOK
MPEICTABICHUIA 00 IEKTPOIUTUYECKON TUCCOLUAITIN https://m.edsoo.ru/00add5d8
13 XUMHYECKUE CBOWCTBA COJIEH B CBETE MpeACTaBICHUN 00 1 bubmmoreka [JOK

AJIEKTPOJIUTUYECKON JTUCCOIHAITIT

https://m.edsoo.ru/00add8b2
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14

[TonsTue o ruaponuse coen

https://m.edsoo.ru/00add9d4

15 O00011eHrEe U cCUCTEMATU3ALNS 3HAHUN https://m.edsoo.ru/00addd12
16 [IpaxTuueckas padora Ne 1. «Perienne 3KkcriepuMeHTaAIbHBIX Bu6muotexa [JOK
3a71au» https://m.edsoo.ru/00addbfa
17 KonTtponbHas padota Ne2 o reme «JIeKTpOTUTHYECKAS bu6nuorexa [IOK
aucconranus. XUMUYECKUE PEAKIIMU B PaCTBOPAX)» https://m.edsoo.ru/00addecO
13 OO0mras XxapakKTepUCTUKA TAJIOTCHOB. XUMHUYECKHE CBOMCTBA Ha bu6nuoreka [IOK
puMepe xXJiopa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. ConsHast KUCIIOTa, XMMHUYECKHUE CBOMCTBA, Bu6muotexa [JOK
MOJTyYEHHUE, TPUMEHCHHUE https://m.edsoo.ru/00ade104
20 [IpakTuyeckas padora Ne 2 o teme «llomydeHnue consHoM bu6nuorexa [IOK
KHCJIOTBI, U3y4eHUE €€ CBOMCTB) https://m.edsoo.ru/00ade348
)1 Brrunciienus no ypaBHEHUSIM XUMHUYECKUX PEAKIUNA, €CITA OJUH bu6nuoreka [JOK
W3 pEeareHTOB JIaH B H30BITKE https://m.edsoo.ru/00ade488
22 OO01mas xapakTepucTrKa 31eMeHTOB VIA-rpymnbt https://m.edsoo.ru/00ade64a
” AnnorponHbie Moaudukauu cepbl. Haxoxxaenue cepsl u eé bu6nuoreka [IOK
COEMHEHUH B NpUpoae. XMMHUYECKHUE CBOMCTBA CEPHI https://m.edsoo.ru/00ade64a
24 CepoBoaopoj, cTpoeHue, (pu3ndecKkne 1 XUMUIECKHE CBOMCTBA https://m.edsoo.ru/00ade802
)5 Oxcunet cepol. CepHas KHCIIOTa, (U3HMUECKUE U XUMUYECKUE bu6nuoreka [JOK
CBOICTBA, IPUMEHEHHUE https://m.edsoo.ru/00adea28
XHUMHYECKUE PEAKIUH, JIEKALUE B OCHOBE IPOMBIIIEHHOI'O
. bu6mmoreka [IOK
26 croco0a MoTy4eHus1 CEPHOM KUCIOTh. XMMUYECKOE 3arpsi3HCHHE
z https://m.edsoo.ru/00adec8a
OKpYXKaroIllel cpelibl COEAMHEHUSIMHU CEPbI
27 Brrunciienne MaccoBoil 40JIM BBIXOJa MTPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO1m1ast XxapakTepUCTHKA 3J€MEHTOB VA-rpynmsl. A30T,
bu6mmoreka [IOK
28 pacrpocTpaHeHHe B IpUpoje, GU3nYeckue 1 XUMHYECKUE
N https://m.edsoo.ru/00adeeca6d
CBOICTBa
29 AmMMmuak, ero Gpu3nYecKre U XUMUYECKUE CBOWCTBA, MOJTyYeHUE U https://m.edsoo.ru/00adf004
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IIPUMEHEHHUE

[Tpaktrueckas padota Ne 3 o teme «llonmyueHne ammuaka,

but6mmoreka [IOK

30 U3Yy4EHUE €r0 CBOMCTB) https://m.edsoo.ru/00adf180
31 A3oTHas KucaoTa, €€ GU3nIecKue U XUMUIECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B KA4ECTBE
32 MHUHEpaAJIbHBIX YA00peHHid. XMMHUUYECKOe 3arpsi3HeHHe Bubmmorexa [IOK
. https://m.edsoo.ru/00adf518
OKpYXKarolllel cpelibl COEAMHEHUSIMHU a30Ta
1 ®docdop. Oxcua pochopa (V) u pochopnas kucnora, bu6nuoreka [JOK
¢u3nUecKre 1 XUMUYECKHE CBOMCTBA, MOJTy4yeHHE https://m.edsoo.ru/00adf68a
34 Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPATbHBIX YA0OPEHUH. bubnmoreka [JOK
3arpsi3HEHUE TPUPOAHON cpebl hocharamu https://m.edsoo.ru/00adfc20
35 Yrnepon, pacupocTpaHeHue B Ipupoie, Gu3ndecKue u bu6nuoreka [IOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
36 Oxkcuapl yraeposaa, ux pu3ndeckre 1 XMMUYECKHe CBOMCTBA. bu6nuoreka [IOK
Dkonorudeckue mpobiaemMsl, CBsI3aHHbIE ¢ OKCUaOoM yriiepona (IV) https://m.edsoo.ru/00adfebe
37 VYrosbHas KUCHOTA U €€ COoNun https://m.edsoo.ru/00ae006¢
18 [IpakTuueckas padora Ne 4 mo teme "llonydyeHue yriaeKucioro bu6nuorexa [IOK
raza. KauectBenHas peaxius Ha kapOOHaT-HOH" https://m.edsoo.ru/00ae027¢
19 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIECTBAX KakK O bubmmoreka [JOK
COEIMHEHMSX YIIIEpoaa https://m.edsoo.ru/00ae054¢
40 Kpemnuii u ero coenunenus https://m.edsoo.ru/00ae080a
41 [TpakTrueckas padota Ne 5. Pemnienne skcriepuMeHTaIBHBIX 33/1a4 bu6nuoreka [IOK
o TeMe «BakHelmue HeMeTauIbl U UX COSTUHEHUSY https://m.edsoo.ru/00ae0bf2
4 KonTponbhas padota Ne3 no teme «BaxHeiine HeMeTauibl U UX bubmmoreka [JOK
COCINHECHUS» https://m.edsoo.ru/00ae0e18
OO01mas XxapakTepUCTHKA XUMUYECKUX SJIEMEHTOB — METAJLIOB.
43 Meramnnueckas CBA3b U METaJUIMYECKasi KpUCTAIUIMUECKast bubmorexa [IOK

pemérka. PU3nYecKue CBOMCTBA METAJIIOB

https://m.edsoo.ru/00ael103e
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44 XUMHYECKUE CBOMCTBA METAIOB. DJIEKTPOXUMUYECKUN P | bubmmoreka [JOK
HanpsHKEHUH METAILIIOB https://m.edsoo.ru/00ael 156
O6mmue crioco6b! monyyeHus: MetayuioB. CruiaBel. BerancneHus
45 M0 YPaBHEHUSIM XUMUYECKUX PEaKIUH, €Clid OUH U3 PearcHTOB 1 bubmorexa OK
https://m.edsoo.ru/00ael 156
COJIEPKUT IPUMECH
46 [ToHsiTHE O KOPPO3UU METAIIIIOB 1 https://m.edsoo.ru/00ae1278
47 IIenounkie METaIbI 1 https://m.edsoo.ru/00ac14b2
48 OKCHUIbI M TUAPOKCUIBI HATPUS U KaJIHS 1 https://m.edsoo.ru/00ac14b2
49 [Ienouyno3eMeIbHbIE METAIB — KaJIbIUM U MarHui 1 https://m.edsoo.ru/00acl5e8
50 Bakueiinme coeTMHEHNUA KLU 1 https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U cCUCTEMATU3ALNS 3HAHUN 1
52 JXéctkocTh BOJBI M CITOCOOBI €€ YCTpaHeHHS 1 https://m.edsoo0.ru/00ae1886
53 [TpaxTuueckas padota Ne 6 o reme "YKECTKOCTH BOJBI K METO/IbI 1 bubmmoreka [JOK
eé yctpaneHnus" https://m.edsoo.ru/00aclae8
54 AnroMuHUN 1 https://m.edsoo.ru/00ae1c64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U THIPOKCUA 1 https://m.edsoo.ru/00aelc64
56 Kenezo 1 https://m.edsoo.ru/00ae1d86
57 Oxcuapl, Tuapokcusl u conn xenesa (I1I) n xemnesa (111) 1 https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cuCTeMaTU3alus 3HaHUN 1
59 [TpakTrueckas padota Ne 7. Pemnienne skcriepuMeHTAIBHBIX 33/1a4 1 bu6nuoreka [IOK
o TeMme «BakHelmue MeTamIbl U UX COSTUHECHUA) https://m.edsoo.ru/00ae3de8
Brruucnenus mo ypaBHEHHUSIM XUMHYECKUX PEAKIIM, €CITH OJTMH
60 W3 pEeareHTOB JIaH B U30BITKE WIIH COJCPKUT MTPUMECH. 1 bubmorexa [IOK
Brruucnenust MaccoBoil 10U BBIXO/1a IPOAYKTa PEaKIIUU hutps: Am.edsoo.rui00ae] 750
61 O06o01IeHre U cUCTeMaTU3alus 3HAaHUN 1
2 Kontponbnas padota Ne4 o teme «BakHelIne MeTauibl U UX 1
COCTMHEHUS»
63 BeniectBa 1 MmaTepuanbl B TOBCEIHEBHOW KU3HU YEJIOBEKA 1 https://m.edsoo.ru/00ae3£50
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bubmunoreka LIOK

64 XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl 1 hitps://m.cdsoo.rw/00acd270
65 Ponb xumMuu B penieHnH 3K0JI0rHUeCKUX IpoodaemM 1 bubmmorexa LOK
P p https://m.edsoo.ru/00ae4270
N N but6mmoreka [IOK
66 PesepBHblit ypok. O0001IEeHNE U CUCTEMaTH3AIMsI 3HAHUH 1 https://m.edsoo.rw/00ac0d0a
N N bu6mmoreka [IOK
67 PesepBHblit ypok. O0001IEeHNE 1 CUCTEMaTH3AIMsI 3HAHUH 1 hitps-//m.edsoo.rw/00adb33c
bubmunoreka LIOK
P i . i 1
68 e3epBHbII ypok. O000IIeHNe U cCCTeMaTH3allus 3HAaHUH hitps://m.edsoo.ru/00ad9ch?
OBUHIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 68
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