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MNOACHUTEJIBHASA 3AIIMCKA




[Iporpamma 1o XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHuUsl COCTaBJICHA
Ha OCHOBE TpeOOBaHWIl K pe3yjbTaTaM OCBOECHHUS OCHOBHOM 00pa3oBaTelbHON
IIpOrpaMMbl OCHOBHOrO 001iero oopazoBanus, npeacraBieHHbix B @I'OC OO0O, a
TakK€ Ha OCHOBE (perepaibHON pabodeil mporpaMMbl BOCHUTAaHUS U C Y4ETOM
KOHLEMUMUHA MpEenojaBaHusl ydyeOHOro mnpeamera «XuMus» B 00pa3oBaTEIbHBIX
oprann3auusix Poccurickon @enepanumu.

[IporpaMmMa mo xumuM Ja€T MpENCTaBICHUE O ILENAX, OOIIeH CcTpaTeruu
oOy4eHHMsI, BOCIUTAHUSI M Pa3BUTHs O0YyYaIOIIMXCS CPEICTBAMHU Yy4eOHOTO MpeaMeETa,
yCTaHaBIMBAeT  00sA3aTeNbHOE MPEAMETHOE  COJEp)KaHHe, IMpelycMaTpUBaeT
pacnpejielieHle €ro Mo KiaccaM U CTPYKTYpUPOBAaHHME MO pasfejaM U TeMaM
OporpaMMbl [0  XUMHUH, ONPEAENSIET KOJIWYECTBEHHbIE W  KaueCTBEHHbIE
XAPAKTEPUCTUKHU COACPKAHUSA, PEKOMEHIYEMYIO IOCIIEN0BAaTENbHOCTh HW3YYEHUS
XUMHUHU C YUETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTMKU y4eOHOTO
IpoLEecca, BO3PACTHBIX OCOOEHHOCTEH OOy4YaroIIMXCs, ONPENEseT BO3MOXXHOCTU
npeaMera s peanu3alid  TpeOOBaHWW K pe3ylbTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeabHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHUs, a TaAKKe
TpeOOBaHMI K pe3ynbTaTaM OOy4YeHHUS] XUMHUHU Ha YPOBHE ILIeJIe M3y4eHHs MpeaMmeTa
U OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOM NEATENbHOCTH OOy4arouerocss Io
OCBOEHHUIO YYEOHOI0 CO/ICPIKAHUS.

3HaHME XMMHM CIY)KUT OCHOBOM 11 (OPMHUPOBAaHUS MHUPOBO33PEHUS
00y4aroIIerocs, €ro MpeACTaBIeHU 0 MaTEPUATLHOM €IUHCTBE MHUPA, BAXKHYIO POJIb
UrparoT GopMUpyeMble XUMHUEHN MpeICTaBICHHs O B3aUMONPEBPAIICHUSX SHEPTUU U
00 DBOMIONMM BELIECTB B MPHPOAE, O NYTAX pEIHICHHUs TI0OATbHBIX MPOoOJeM
YCTOMYMBOIO PAa3BUTUS YEJIIOBEYECTBA — CBHIPHEBOM, DHEPreTUYECKOM, IHUILEBOM U
HKOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 31paBOOXPaHEHUSI.

N3ydyenue xumuu:

CHOCOOCTBYET peann3aliyi BO3MOXKHOCTEN /I cCaMOpa3BUTHS U (OPMUPOBAHUS
KyJbTYpbI INYHOCTH, €€ 001Iei 1 PyHKIIMOHATLHONU IPaMOTHOCTH;

BHOCUT BKJIaJl B (DOPMUPOBAHME MBINUJICHUS U TBOPYECKUX CIIOCOOHOCTEH
O0y4arommxcs, HaBBIKOB WX  CaMOCTOSITEIbHOM  y4eOHOM  JeATEIbHOCTH,
HKCIIEPUMEHTAJIBLHBIX M  HCCIEIOBATENbCKUX YMEHHM, HEOOXOIMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B MPO(HECCHOHATBHON IEATEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHHS, 3aKiIaJblBA€T OCHOBBI
LIEJIOCTHOTO B3IUIA/1a HA €AMHCTBO IPUPOJBI M YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YyYaIOIIUXCS;

crocoOcTByeT (OPMHUPOBAHMIO IICHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAaHUSM, K MPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMYECKOE
oOpa3zoBaHuE 00yJaroOUXCs.



JlanHble HampaBieHHUs B OOYYEHHH XHMHMHM OOECIEUMBAIOTCS CHELUPUKON
colepXaHusl ~ ydeOHOro  mpeAMeTa,  KOTOPbI  sBISETCS  IMEJaroruyecku
aJIalTUPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHM XMMHUH Ha OINpPEACIIEHHOM 3Tare €€
pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOro OOLIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OO0YyYarOIIMMHCS CHCTEMbl MEPBOHAYAJIbHBIX IOHATHH XUMHUHU, OCHOB
HEOPraHMYECKOM XUMHM W  HEKOTOPBIX  OTHEIBHBIX 3HAYUMBIX  IIOHATHUU
OPraHUYECKOU XUMHUHU.

CrtpykTypa coiepkaHusi MporpamMmbl IO XUMHHU C(HOPMUPOBAHA Ha OCHOBE
CUCTEMHOro mnoaxoja k €€ m3ydeHuro. ConepskaHue CKIAQAbIBAETCS U3 CHCTEMBI
IIOHATHM O XMMHUYECKOM DJIEMEHTE M BEIIECTBE U CHUCTEMbI MOHIATUN O XMMHUYECKOU
peakiuun. OOe 3TH  CUCTEMBbl CTPYKTYpPHO OPraHM30BaHbl 1O MPUHIUILY
IIOCJICIOBATEIBHOIO Pa3BUTHS 3HAHWM HAa OCHOBE TEOPETHUYECKUX IPEICTaBICHUI
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoanueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHUU;
— Y4EHHUS O CTPOCHUHU aTOMa U XUMUYECKOH CBSA3U;

— MpeACTaBIEHUI 00 3JEKTPOIUTUYECKOM THCCOLMAllUU BEIIECTB B pacTBOpax.

Teopernueckue 3HaHMS  PACCMATPUBAKOTCS HAa  OCHOBE  OMIIMPHYECKHU
MOJTyYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIbHO OT OJIHOTO
YPOBHS K JPYrOMY, BBINOJHAS (YHKIUU OOBSICHEHUS! U MPOTHO3UPOBAHUSI CBOMCTB,
CTPOEHHUSI U BO3MOXKHOCTEH NMPAKTHYECKOTO NMPUMEHEHUS U MOJIYYEHUS H3Y4aeMBbIX
BEILIECTB.

OcBoeHnne  mporpaMMbl O  XUMHUHU  CHOCOOCTBYET  (hOPMHPOBAHUIO
MPEJACTABJIEHNS] O XUMUYECKON COCTABISIOLICH HAYYHOW KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOW IPUPOABI, LIECHHOCTHOIO OTHOLICHHsS K HAaydHOMY 3HAaHUIO U METOJaM
[IO3HaHUsA B HayKe. M3ydeHue XUMuu MPOUCXOAUT C IIPUBJICUEHUEM 3HAHUW U3 paHee
U3YYEHHBIX y4eOHBIX IpeamMeToB: «OKpyxaomuid Mup», «buonorus. 5—7 kmacce» u
«Duzuka. 7 Kmacey.

[Tpu u3yyeHUN XUMHUH TPOUCXOIUT (HOPMHUPOBAHHE 3HAHUI OCHOB XMMHUECKON
HayKH KakK 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOW IEATEIbHOCTU
YesioBeKa U KaK OJHOrO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYpHl. 3ajgadya yueOHOro
IIpeIMETa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMHYECKUX 3HAHUN — BaXKHEUIIHNX
(bakToB, MOHATHUN, 32aKOHOB U TEOPETUUYECKUX MOJOKEHUM, NOCTYIMHBIX 0000LICHUI
MHUPOBO33PEHUYECKOr0 XapaKTepa, sI3bIka HAYKH, B MPUOOILIEHNN K HAYYHBIM METOJIaM
NO3HAHMSI MPU U3YYEHUHU BEIIECTB M XMMHUYECKUX peaklUuid, B (OPMUPOBAHUU U
pa3BUTUHU MO3HABATENIbHBIX YMEHUN U UX MPUMEHEHUU B y4€OHO-TIO3HABATEIBHON U
y4e0HO-UCCIIEOBATENbCKOM  I€ATENIbHOCTH, OCBOEHHMM TMpaBWil  0€30MaCHOI0
oOpaleHusl C BEUIECTBAMH B MOBCEAHEBHON KU3HU.



[Ipyn u3yuyeHMH XMMUU Ha YpPOBHE OCHOBHOI'0 00Iero oOpa3oBaHMs BaKHOE
3HaYEHUE MPUOOPENTU TaKUE LIEIH, KaK:

— (dopMHpoBaHHE MHTEIUIEKTYaJlbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHMUIO, COTPYIHUYECTBY, CAMOCTOSTEIHPHOMY MPHUHITHIO pEUICHHMH,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

— HaNpaBJIEHHOCTh OOYYEHHUS HA CUCTEMATUYECKOE MPUOOIIECHUE 00YyUaIoIUXCs K
CaMOCTOSITEJIbHOM TMO3HABATEIILHON JESITEIbHOCTH, HAYYHBIM METOJIaM IO3HAHUS,
GhopMUPYIOIIMM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— oOecrieyeHrue YCIOBHUH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYUYaIOIIUMHUCS
OIbITA PA3HOOOpPA3HOW JEATENHHOCTH, TO3HAHWUS W CAMOIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), WMEIOIIMX YHUBEpPCAIbHOE 3HAYEHHE IS
Pa3IMYHBIX BUAOB JI€ATEIbHOCTH;

— (QopMupoBanue  00meH  (QYHKIMOHAIBPHOM M  €CTeCTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUN OOBSACHATH U OLCHUBATH SIBJICHHS OKPYKAIOIIETrO
MUpa, UCTOJIb3Ys 3HAHUS U OIBIT, OTYyYECHHbIC TPU U3Y4ECHUH XUMUH, IPUMEHSITh UX
IIPY pEIICHUH TPOOJIEM B MOBCEHEBHOM KU3HU U TPYIAOBOU JEATEITHLHOCTH;

— ¢opMHpoBaHUE y OOYYAIOIIUXCS TYMAaHUCTUYECKUX OTHOIICHUW, MOHUMAaHUS
[EHHOCTH XUMHYECKHX 3HAHWNA HJIs1 BBIPAOOTKH HKOJIOTUYECKU IIeTIecO00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOU JIEATEILHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBbS
Y OKpYKArOLIEH MTPUPOITHON CPELBI;

— pa3BUTHE MOTHBAIlUM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOCHHs OOIIEUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MpOdUIIs U HAIIPABJICHHOCTH JAJLHEUIIIETO 00yIeHUSI.

OO1ee yucino 9acoB, OTBEAEHHBIX I M3YUYCHUS XMMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBaHusi, coctaBisier 136 yacoB: B 8 kimacce — 68 wacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).



COIEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYaIbLHBIE XUMHYECKHE TOHATHS

[Ipenmer xumun. Pomb XuMHUM B JKM3HM Ye€IOBEKa. XUMHS B CUCTEME HayK.
Tena u BemecrBa. @u3nyueckue CBOKWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB.
[lonsaTe o0 MeTromax Mo3HAaHMS B XUMHHU. UucThle BemlecTBa U cMecH. CrocoObl
paszieneHust CMecei.

ATOMBI W MOJEKYJbl. XUMHUYECKUE 3JIeMEHThl. CHUMBOJBI XUMHYECKUX
areMeHTOB. [IpocThie U ClIoKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumuaeckas ¢popmyna. BameHTHOCTh aTOMOB XMMHYECKHUX SJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOcTaBa BewecTB. OTHOCUTENbHas aTomMHas Macca. OTHOCUTENbHAs
MOJIEKYJsIpHast Macca. MaccoBasi 10Jis XMMUYECKOIO 3JIEMEHTA B COCIMHEHUU.

KomnuectBo BemectBa. Monb. MonsipHass macca. B3auMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHClIa CTPYKTYpHBIX €IWHHUIl BemiectBa. Pacu€rsl mo ¢dopmynam
XUMHUYECKUX COCTMHEHUH.

OuU3NYECKHEe U XUMHUYECKUE SIBICHUSA. XUMHUYECKas peakuus U €€ MPU3HAKHU.
3aKOH COXpaHEHMs MacChl BellecTB. XuMUUYeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEaKInil (COeAMHEHUs, PA3IOKEHUS, 3aMeIeHuUs, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAO0M, MpaBuiaMu pabOThl B jabopaTopuu U
npuémamu oOpaiieHusi ¢ JabopaTOpHBIM O0OpPYAOBaHHEM, M3YUYCHHUE W OMUCAHUE
(bu3MYeCKUX  CBOWCTB  OOpa3llOB  HEOPraHMYECKUX  BEIIECTB, HAOJIOJCHHE
busnueckux (IJIaBJICHUE BOCKA, TASHUE JIbJIA, PACTUPAHUE caXxapa B CTYIKE, KUTICHUE
M KOHJEHCAIUs BOJIbI) U XUMHUYECKUX (TOpPEHHE CBEYHM, MPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aMMOJICHCTBUE MeNa ¢ KUCIIOTOW) SIBICHUN, HAOII0ACHUE U ONUCaHUE
MPU3HAKOB  TMPOTEKaHWs  XUMUYECKUX  peakuuidi  (pa3lioKeHue  caxapa,
B3aMMO/JICHCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapusi, paslioKeHUE THUAPOKCUIA
meau (1) mpu HarpeBaHuu, B3aMMOJICHCTBHE *kele3a ¢ pacTBopoM coiu memau (1),
U3YyYEHHE CIIOCOOOB pa3JelieHUusi CMecel: C IMOMOIIBI0 MarHurta, (QUIbTPOBAHUE,
BbITIApUBAHUE, AUCTWLISALMSA, XpoMarorpadus, MpoBEEHHE OYHUCTKH IOBApPEHHON
CONMM,  HaONIOJCHWE W  ONHCaHWE  pe3yJbTaTOB  MPOBEACHHS  OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsSI MAacChl, CO3JaHUE MOJENIEd MOJIEKYI
(IapocTepKHEBBIX).

BaxHeune npeacTaBuTe/ I HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — sJeMEHT W IpoOCTOe
BelllecTBO. HaxoknmeHue kuciopona B mpupojae, (U3MYECKUe U XUMHUYECKHE
cBoiictBa (peakiuu ropenus). Oxcunpl. Ilpumenenne kucmopona. CrocoOsl
MOJIYYEHHUS KUCIIOpO/ia B 1abOpaTOpUM U MPOMBIILUIEHHOCTU. KpyroBopoT kuciopoja
B ripupoe. O30H — ajuIoTpornHas MoAUGUKAIIS KUCIOpOa.



TemnoBoil 3pPextT XuMudecko peakuu, TEePMOXUMUYECKUE YpaBHEHHUS, IK30-
U SHAOTEPMUYECKUE peakUuuu. TOIIMBO: yrojib W METaH. 3arpsi3HEHHE BO3/1YXa,
YCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHE 030HOBOT'O CIOS.

Bonopon — aneMeHT u nipocroe BemecTBo. HaxoxieHne Bogopoaa B pUpPOE,
du3uYecKre U XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI mosiydeHust. Kuciaorer
U COJIN.

MounspHbIil 006EM Ta30B. Pacuérbl Mo XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue CcBoWcTBa BOAbL. Boma kak pacrBopurenb. PacTBOpBHI.
HacellieHHble M HEHACHIIIEHHBIE PacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10Jyis1 BEIIECTBA B pacTBOpe. XUMHUUYECKHE CBOWMCTBAa BOAbI. OCHOBaHMSI.
Ponbs pacTBOpOB B IpHUpOJie U B KU3HHU 4YesoBeka. KpyroBopoT Bojabl B MPHUPOJIE.
3arps3HeHne NpUpPOAHbIX BOJ. OXpaHa U OUMCTKA MPUPOJIHBIX BOJI.

Knaccuduxanuss nHeopranuueckux coeauHeHu. Oxcuabl. Knaccudukarms
OKCHJIOB:  cojieoOpa3yronue  (OCHOBHBIC,  KHCJIOTHBIE,  aM(OTEepHBIE) U
Heconeobpasyromue. Homenknarypa okcuaoB. Ousnyeckue U XUMHUYECKUE CBOMCTBA
okcuoB. [lonyyenue okCuaoB.

OcHoBanus. Knaccupukanuss OCHOBaHUW: MIENOYM M HEPACTBOPUMBIE
ocHoBaHuA. HomeHkinarypa ocHoBaHuil. dusznueckue M XUMHYECKHUE CBOMCTBA
ocHoBaHuM. [lonydeHrne OCHOBaHM.

Kucnorsl. Knaccudukarus kucnor. Homenknarypa kuciaor. dusznueckue u
XUMHYECKME CBOWMCTBA KHUCIOT. Pspg aktuBHoctn MetamioB H. H. bekerona.
[TonyueHue KUCIoT.

Comu. Homenknarypa coiseil. @uU3nyeckue M XMMHUYECKHME CBOMCTBA COJIEH.
ITonyuenue comnen.

I'enernueckas cBsI3b MEXAY KJIaCCAMU HEOPTaHUYECKUX COEAMHEHUM.

Xumuueckuii IKCnepumMenm:

KaYeCTBEHHOE OIPENIEJIEHUE COAEPKAHMS KUCJIOpOJa B BO3AyXe, MOJIYyYEHUE,
coOMpaHue, pacrno3HaBaHHME W HW3Y4YEHHE CBOMCTB KHCJIOpOJa, HAOIIOACHHE
B3aMMOJEHCTBHS BEUIECTB C KUCIOPOJOM U YCIOBHSI BO3SHUKHOBEHHUS U IIPEKPAICHUS
ropeHus (moxapa), 03HaKOMJIEHUE C o0pa3liaMu OKCHIOB M ONUCAHHE MX CBOMCTB,
noJiyueHue, coOupanue, paclo3HaBaHWE W U3Y4YEHHE CBOMCTB BOJOpojaa (TOpEeHHE),
B3auMozeiictBue Bojgopona ¢ okcuaoM Meau (ll) (Bo3MOXKHO UCHONB30BaHKE
BUJICOMATEpUAJIOB), HAOMIOJEHUEe O0Opa3loB BEIIECTB KOJUYECTBOM | MOIb,
UCCIIeIOBaHNE OCOOCHHOCTEN PACTBOPEHHUS BEUIECTB C PA3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPENEIEHHOM MAcCOBOW JOJEH PaCTBOPEHHOTO
BEILIECTBA, B3aUMOJECHCTBUE BOJbI C METa/NIaMH (HATpUEM U KalbIlMeM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), HCCIEAOBaHUE OOpa3lOB HEOPraHUYECKUX
BEILIECTB PA3JUYHBIX KJIACCOB, HAOJIOJCHUE W3MEHEHUS OKPACKU HHIUKATOPOB B
pacTBOpax KHUCJIOT W LIenouei, u3ydeHue B3aumojnenctBus okcuaa meau (1) c



pacTBOPOM CEpPHOM KHUCJIOTBI, KHUCJIOT C METallaMH, PEaKUUN HEeUTpaau3aluu,
IIOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO METaula APYIUM M3
pacTBOpa COJM, PEUICHUE SKCIEPUMEHTAIBHBIX 33/1a4 MO0 TeMe «BaxkHenme Kiacchl
HEOPraHUYECKUX COCIUHEHUI.

Iepuoanyeckui 3akoH u Ilepuoamyeckas cucreMa XUMHYECKHX
iemenToB JI. W. MenpgesneeBa. CrpoeHue aromMoB. XHUMHYECKAs CBS3b.
OKHCINTENTbHO-BOCCTAHOBHUTEIbHBIC PEAKINHU

[lepBbie TOMBITKM KJACCU(UKAIMUM XUMUYECKUX dieMeHToB. Illonarue o
rpynnax CXOAHBIX 3JIEMEHTOB (LIEJIOYHBIE M IIEIOYHO3EMEJbHBIE METaJUIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI U
TUAPOKCHUIBI.

[lepuonnueckuin 3akoH. Ilepuoguueckas cucremMa XMMHYECKHUX 3JIEMEHTOB /l.
N. Menneneea. KoporkonepuoaHas u anvHHonepuoaHas ¢opmel [lepuogndeckoi
cucTeMbl xumuuyeckux oineMeHTtoB [[. M. MenneneeBa. llepuonsl u  rpynimsl.
@U3HYECKUN CMBICII TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne aroMoB. CoctaB aToMHbIX snaep. M3ortombl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000JOYEK aToMOB  IepBbIX 20  XMMHYECKHX  DJIEMEHTOB
Ilepuonnueckon cucremsl [[. W. Mengeneea. XapakTepUCTHKAa XHUMUYECKOTO
3JIEMEHTA IO ero noJyioxkenuto B [lepuoanueckon cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH HW3MEHEHMS paJuyca aTrOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 TPYIIIIAM U IEPUOIAM.

3nauenue Ilepmoanueckoro 3akoHa u Ileproanyueckol CUCTEMBbl XUMHUYECKUX
DJIEMEHTOB Uil pa3BUTUsA Hayku W npaktuku. . M. MengeneeB — yd€Hblii U
IpaKIaHHH.

Xnmuueckass cBsa3b. KoBaneHTHass (mosisipHas W HENOJSIpHAsl)  CBA3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUUECKUX IJIEMEHTOB. IOHHAs CBS3b.

Crenenb okuciieHus. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuu. [Ipouecchl
OKHCJIEHHSI U BOCCTaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumMenm:

U3yuyeHue oO0pa3loB BEIIECTB METANIOB W HEMETaJUIOB, B3aWMOJCUCTBUE
TUAPOKCUAA LHMHKA C pacTBOpPaMHM KHUCIOT M WIENOYEH, IPOBEIAEHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKLIAN
(ropeHue, peakuuu pa3aoKeHUs, COeTUHEHMUS).

Mescnpeomemnule ceasu

Peanmzanus MeXnpeaMETHBIX CBA3CH IpU HU3YYEHMM XMMHM B &8 Kiacce
OCYILECTBIISIETCSI Yepe3 UCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHITUH,
TaK W TIOHATUW, SBISIOIMIMXCS CHCTEMHBIMM I OTHEJBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.



OO0mre ecTecTBEHHO--HAYYHBIE TMOHATUS: HAY4YHBIA (DaKT, TUIOTE3a, TEOpus,
3aKOH, aHallu3, CHUHTE3, KiIaccupUKalMs, MEePUOJUYHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJICITUPOBAHNE, N3MEPEHUE, MOJICITb, SIBJICHHUE.

®duznka: Marepusi, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaTMOAaKTUBHOCTh, MOJICKYJIA, AJICKTPUUECKHH 3apsij, BEMIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, PU3ndecKrue BEIMUUHbI, SUHUIIBI U3MEPEHUS,
KOCMOC, TUIAHETHI, 3BE31b1, COIHIIC.

buonorus: ¢doTocunTes, nbixanue, ouocdepa.

['eorpadus: atmocdepa, runpocdepa, MUHEpaANIBI, TOPHBIE TTOPOJIBI, TTOJIC3HBIC
HCKOIIaeMbIC, TOTUJITMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYECKAs peaKkus

[lepmonnuecknii 3akoH. llepuonnueckas cucremMa XMMHUYECKUX DJIEMEHTOB /l.
N. MenpneneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIKS, KAIbIUA U UX COCAUHECHUN B
COOTBETCTBUHU C MOJIOKCHUEM 3JIEMEHTOB B lleproanueckol cucrtemMe u CTPOCHUEM
UX aTOMOB.

CTtpoeHune BelecTBa: BUJBl XUMHYECKOW CBS3U. THIBI KPUCTAIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTATJIMYECKOM PEIIETKH U
BUJAa XUMHYCCKOU CBS3H.

Kiaccudukanus ¥ HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. XHMHUCCKHC
CBOMCTBA BEIIECTB, OTHOCSIIUXCS K PA3JIUYHBIM KJaccaM HEOPTraHUYECKUX
COCIMHEHUH, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccuduxarus XuMrU4eCKuX peakiiuil Mo pa3TudHbIM MPU3HAKaM (110 YUCITY U
COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY d(PdhEeKTy, Mo N3MEHEHUO
CTCTICHEH OKHUCJICHHMS] XMMHYECKHUX DJJIEMEHTOB, IO OOpPaTHMOCTH, TO YYaCTHIO
KaTaJu3aTopa). IK30- U SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUS.

[Tonarne o ckKopocTH XUMHYECKOM peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUUYECKHX peaknusx. [[oHATHE O TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [Tonstue o xaranuze. [loHATHE O XMMHYECKOM paBHOBeCUH. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XMMHUYECKOM PEAKIUH ¢ TOJIOKEHUE XUMHUYECKOrO

paBHOBECHS.
OKHCIMTENBHO-BOCCTaH OBUTEIBHBIE peakuuu, JJIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKkuuu. CocraBnenue YPaBHEHHUM

OKHUCJIUTEITbHO--BOCCTAHOBUTENLHBIX ~ pEaKIMid ¢  KCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOT0 OajiaHca.



Teopust PAEKTPONIUTHYECKON THUCCOLMAIMU. DJIEKTPOJIUTHI U HEIJIEKTPOJIHTHIL
KaTtnonsl, aHWOHbI. MeXaHW3M JUCCOLMALMM BEMIECTB C PAa3IUYHBIMU BUIAMHU
XUMHUUecKoil cBsa3u. Crenenp aucconuanu. CUbHbIC U CIa0bIe DJIEKTPOIUTHI.

Peaknuun nonHoro oOMeHa. YcioBUsSI NPOTEKAaHUsI PEAKIIMH HOHHOTO OOMEHa,
IOJIHBIE W COKpPAIIEHHbIE HOHHBIE YypaBHEHHs peaknuid. CBolcTBa KHUCIOT,
OCHOBAaHUU M COJIEH B CBETE MPEJCTABICHUN 00 JIEKTPOJUTUYECKON TUCCOIHAIIIH.
KauectBenHble peakunu Ha HOHBL. [IoHSTHE O THAPOIIN3E CONEN.

Xumuueckuu IKCnepumenm:

O3HAKOMJICHHE C MOJECISAMHU KPUCTAIUIMYECKUX PEIIETOK HEOPraHWYECKUX
BCIIECTB — METAJIOB M HemeTawioB (rpadura W ajmasa), CIOXKHBIX BEIIECTB
(xmopuaa HaTpusi), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIuu OT
BO3JICHCTBUS PA3IMIHBIX (DAKTOPOB, MCCIEIOBAHUE IICKTPONPOBOIHOCTHA PACTBOPOB
BELIECTB, IIpollecca JAMCCOLMAIMKA KHUCJIOT, Ienoued u  cojedl  (BO3MOXKHO
UCIIOJb30BAHUE BHUACO MATEPUANIOB), MPOBEACHUE OIBITOB, WUIIOCTPUPYIOIINX
MPU3HAKK MPOTEKAHUsI Peakuii HOHHOro oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHUE
ra3a, oOpa3oBaHHE BOJIbl), OMNBITOB, WJUTIOCTPUPYIONIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakiuil (TOpeHue, peaklu pa3oKeHUs, COCIUHEHHUS),
pacIliO3HaBaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKLMUN HA
VOHBI, PEIIEHUE SKCTIEPUMEHTAIBHBIX 3a]1a4.

HeMeTa/ibl 1 MX COeJMHEHUS

OO6miast  xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTereHu OkucieHus. CTpoeHne M (PU3NYECKHe CBONCTBA MPOCTHIX
BEILIECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOJICUCTBUE C
MeTajUlaMH, HeMeTaulamH, Iienodamu). XiopoBogopoa. CoisiHas — KuUCIIOTa,
XUMHYECKUE CBOWCTBA, MOJIYYEHHUE, IPUMEHEHHUE. J[eMCTBUE XJ10pa U XJIIOPOBOAOPOIA
Ha OpraHu3M 4eJoBeKa. BaxkHenine XJI0puabpl U UX HaX0KAEHUE B IPUPOJE.

Obmas xapaktepuctuka s31aeMeHToB VIA-rpynmel. OcoOeHHOCTH CTpOeHUs
aTOMOB, XapakTepHbIe cTeneHu okucieHus. CTtpoeHne W (U3NUECKHE CBOWCTBA
MPOCTHIX BEUIECTB — KUCIOPOJa U Cepbl. AJIOTPONHbIE MOAUPUKALUYA KUCIOPOAa U
cepbl. XHUMHYECKHE CBOWCTBAa cepbl. (CepoBOJOPOJ, CTpoeHHE, (UBUYECKUE U
XUMUYECKue CcBOMCTBA. OKCHABI CEpbl KAK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kuciota, (pU3MYECKUE U XUMUUYECKUE CBOWCTBA (0OIIMEe Kak MpeACTaBUTENs
KJlacca KHUCIOT W creuuduyeckue). XUMHUYECKUE PpeakIuu, JeKallue B OCHOBE
MPOMBIIIIEHHOTO CIoco0a TOJIydeHHs] CepHOM KHCIOThl. [IpuMeHeHue cepHoOM
kucioThl. ConM CepHOM KHUCIOTHI, KauyeCTBEHHAs peakius Ha cyiabdaT-uoH.
Haxoxnenue ceppl M €€ COCAUHEHUHW B MOpUpPOAE. XUMHYECKOE 3arpsi3HCHUE
OKpY>Karolieh cpe/ibl COSTMHEHUSIMU CePbl (KUCIOTHBIC TOXKIH, 3arpsi3HEHNE BO3AyXa
1 BOJIOEMOB), CIIOCOOBI €0 MPeAOTBPAICHUS.



O6miast xapaktepuctuka 3ieMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKUCIEHUS. A30T, pacHpOCTpaHEHUE B MPUPOJAE,
du3nueckue U XMMHYECKHe cBoiicTBa. KpyroBopoT azora B mpupoae. AMMHUAK, €ro
¢usnyeckue U XUMHUUYECKHUE CBOMCTBA, MOJlydeHUE U npuMeHeHue. Coau aMMOHMS,
ux (U3NYECKWe M XMMHYECKHEe CBOWCTBA, MprUMeHeHne. KadecTBeHHas peakuus Ha
MOHBI aMMOHHUSA. A30OTHasl KHUCIIOTa, €€ MOolydeHHe, (pu3nueckue U XUMHUYECKHE
cBolicTBa (0OIIME Kak WpEICTaBUTENs Kjacca KHCIOT U CHeHU(PHUUECKHE).
Hcnonb30BaHNEe HUTPATOB M COJIEH aMMOHMS B Ka4€CTBE MUHEPAIbHBIX YAOOPEHUH.
XUMHYECKOE 3arpsi3HEHUE OKPYXKaIOILIEH Cpellbl COeAMHEHUSIMH a30Ta (KUCIOTHBIC
JOKIIM, 3arpsi3HEHHE BO31yXa, MO4YBbl M BogoémoB). dDocdop, amnorpomnHbie
monudukanuu pocdopa, pusndeckre u xumudeckue croiictBa. Oxcua gocdopa (V)
u  (dochopras xucimora, ¢GuU3NUECKHE W XUMHUYECKHE CBOWCTBA, TMOIydYEHUE.
Hcnonb3oBanue ¢pocdaToB B Ka4eCTBE MUHEPATbHBIX yIOOPEHUH.

Obmas xapakrtepuctuka saeMeHToB IVA-rpynmel. OcoOE€HHOCTH CTpOeHUs
aTOMOB, XapaKTEPHbIC CTETIEHU OKHUCICHUS. YTIEpOH, alNIOTPONHbIE MOIU(UKAIINH,
pacrpocTpaHeHHe B MPHUPOAE, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA. ANCOpOIus.
Kpyrosopot yraepozaa B mpupoze. OKcuapl yriepoaa, ux GUu3nyeckue u XUuMUYECKUe
CBOWCTBA, JEWCTBUE HA IKUBbIE OpPraHU3MbI, MOJy4YE€HHUE U IPHUMEHEHUE.
DKOJIOTMYECKUE TPOOJIEeMBbI, CBs3aHHble ¢ okcuaoM yriepoaa (IV), rumoresa
rJ100aTbHOTO TIOTETIJICHUSI KJIMMAaTa, MapHUKOBBIN 3¢ ¢deKT. YTonbpHas KUciaoTa u e
comd, uX (UNYECKHE M XUMHYECKHE CBOKCTBA, TOJy4ye€HHWE W MPHUMEHEHUE.
KauecTtBennas peakius Ha kapOoHaT-HOHBI. Vcmonb3oBaHue KapOOHATOB B OBITY,
MEAUIIMHE, TPOMBILIUIEHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHavanpHbIe MOHATHS 00 OPraHUYECKHX BEIIECTBaX KaK O COSAMHEHHSIX
yriaepona (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, MNIMLEPUH, YKCYCHas KHUCIIOTa).
[IpupoaHble HICTOYHUKHU YTIE€BOAOPOAOB (Yroib, MPUPOAHBIN ra3, HedTh), TPOAYKTHI
ux mnepepabotku (OeH3MH), WX pojb B OBITY M mpombinuieHHOCTH. [lonstue o
OMOJIOTMYECKU BaYKHBIX BEIIECTBAX: KHUPaX, OelKax, yrieBoJax — U UX PO B KU3HU
yesioBeka. MarepraibHOE €MHCTBO OPTraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusmueckue U XUMHYECKHE CBOICTBa, TOMy4eHHE U
npumeHeHue. CoeanHeHus: KpeMHUs B npupoze. O0iue npeacTaBieHust 00 OKCUIe
kpemausi (IV) u xkpemHueBoil kuciore. CUIMKAThl, UX HCIOJb30BaHUE B OBITY, B
MPOMBIIUICHHOCTH. BakHeillre CTpoWTeNbHbIE MaTepualbl: KepaMuKa, CTEKIIO,
IIEMEHT, OeToH, kene300eroH. I[IpobOimeMbl  6e30macHOrO0  HCIOJIb30BAHUS
CTPOUTETHHBIX MAaTEPHAIOB B TIOBCETHEBHOM JKMU3HH.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpasllOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIJIOTHI,
MIPOBEICHNE KAaYeCTBEHHBIX peakliii Ha XJIOPHUI-MOHBI U HAOIIOACHUE TIPU3HAKOB MX
IPOTEKaHUs, OMbIThI, OTpaXKAOLIe (PU3NUECKHE U XMMUYECKHE CBOMCTBA raJIOr€HOB



U UX COCAMHEHUH (BO3MOXKHO MCIOJIh30BAHME BUIECOMATEPUATIOB), O3HAKOMIICHUE C
oOpa3namMu XJIOpUJIOB (TajOTEHUIOB), O3HAKOMJIEHHE C oOpas3lamMu cepel U e&
COCIMHEHUSIMU  (BO3MOXKHO MCIOJIb30BAaHUE BUJIEOMATEPUANIOB), HAOJIOICHUE
mpoliecca OOyIJIMBaHUsA caxapa IO JICMCTBHEM KOHIIGHTPUPOBAHHOW CEpHOMN
KHCJIOTBl, HM3Y4YEHHE XUMHUYECKUX CBOMCTB pa30aBIEHHOW CEPHOM KHUCIOTHI,
MPOBEJICHNE KAUYeCTBEHHOW pEakiuyd Ha Cylb(ar-moH W HAOIIOJEeHUEe MpHU3HaKa e
MPOTEKAaHMsI, O3HAKOMJIEHHE C (DU3MYECKUMU CBOMCTBAMHU a3oTa, dochopa U UX
COeIMHEHUM (BO3MOXKHO MCIOJb30BAaHUE BUIACOMATEPHAIOB), O0pa3liaMu a30THBIX U
dbochopHBIX yIOOpeHUiA, TMONMYyYeHHE, COOMpaHue, paclo3HaBaHUE U H3yYCHUE
CBOICTB aMMMaKa, IPOBEICHUE KAUYECTBEHHBIX PeaKIuii Ha MOH aMMOHHUS U (ocdat-
VOH U U3y4YECHUE MPU3HAKOB UX MPOTEKAHUS], B3aUMOJCHUCTBUE KOHIIEHTPUPOBAHHOMN
a30THOM KHUCIOTBI C MeAbl0 (BO3MOXKHO MCIOJIb30BAHUE BUIECOMATEPUAIIOB),
U3YYEHUE MOJee KpUCTAUIMYECKUX peIEToK anMasa, rpaduta, Qysiepena,
O3HAKOMJICHHE C MPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM
yraéM U YCTpPOMCTBOM IMPOTHUBOrasa, IMOJydeHUE, coOupaHue, pacro3HaBaHUE U
W3y4YCHUE CBOWMCTB YIJIEKMCIOIO Tras3a, IPOBEIACHHUE KAYECTBEHHBIX PEAKIIMN Ha
KapOOHAT W CUJIMKAT-UOHBI U U3YUYCHHUE MPU3HAKOB UX MPOTEKAHUsI, 03HAKOMJICHUE C
MPOAYKLIHMEN CHIIMKATHOW IPOMBIIUIEHHOCTH, PELICHUE JKCIIEPUMEHTAIBHBIX 3a7a4
1o TeMe «BakHelre HeMETAIUTbl U UX COEIUHEHUSD.

MeTtasibl 4 MX COETUHEHUS

OO0m1as XxapakTepUCTHUKAa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nonoxxenus B Ilepuognueckon cucreMe xumuueckux 3neMeHToB /. . Menneneesa
U cTpoeHus aToMoB. CTpoeHHEe MeTaIoB. MeTtamimyeckasl CBsI3b U METaJUIMYecKas
KPUCTAUIMYECKAST PEMIETKA. ODJNEKTPOXMUMUYECKUN PAJ  HANPSHKEHUNA METAJUIOB.
dusnueckne W XMMHYECKHE CBOMCTBa MeTauioB. OOmue CrocoObl MONTYyYeHUS
MetaioB. [loHsATHE O KOPpPO3UMM METAIOB, OCHOBHBIE CIOCOOBI 3aIUTHl UX OT
Koppo3un. CmaBel (CTallb, YyryH, AIOPATIOMUHUN, OpOH3a) M WX MPUMEHEHHE B
OBITY U TIPOMBITINICHHOCTH.

[lemounble MeTaJUIbl: TOJIOKEHUE B llepmoanmdeckol cucTeMe XUMHYECKHUX
anementoB /. M. MenneneeBa, CTpoeHME MX aTOMOB, HAaXO0XIEHUE B IPUPOJIE.
dusnyueckre U XUMUYECKHME CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKcuubl u
TUJIPOKCHUIBI HATPUS U Kanud. [ [puMeHeHre MEeTOYHbIX METAJIIIOB U UX COSTUHEHUM.

[[lemouyHO3eMEIbHBIE  METaJUIbl MarHui W KaJdbLlMM: MOJOXKEHHE B
Ilepuonnueckor cucreme xumuueckux aneMeHToB 1. 1. MenzaeneeBa, ctpoeHue ux
aTOMOB, HaxXOXJeHUEe B mpupoje. duznveckne U XUMUYECKUE CBOWCTBA MarHus U
Kanbliusl. Baxuelmme coequHeHus Kanblus (OKCU, THIPOKCU, cojid). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHUN: TIOJI0)KeHUE B llepuoamyeckoil cucteMe XMMHUYECKUX AJIEMEHTOB
. W. MeHnneneeBa, CTpoeHUE aroma, HaxXOXJIeHUE B npupoae. Dusnueckue u



XUMHUYECKUE CBOWCTBA altOMHUHMS. AMQOTEpHBIE CBOMCTBA OKCHAA U THUAPOKCHIA
ATFOMHUHUSL.

Kenezo: nonoxenne B [lepuoguueckor cucTeMe XuMUYECKUX 3JeMeHToB /[]. M.
MeHeneeBa, CTpOEHHE aToMa, HaXOXJIeHHE B npupoje. Duznueckue 1 XUMUYECKUE
cBoiicTBa xene3a. Okcuabl, ruapokcuasl u coiu sxenesa (l1) m xenesa (), ux
COCTaB, CBOMCTBA U MOJIYYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C o0pasllaMd METAIOB U CIUIaBOB, HUX (DU3UYECKUMU
CBOICTBAMU, U3YUEHHUE PE3YJIbTATOB KOPPO3HHU METAJUIOB (BO3MOKHO UCIIOIb30BAHUE
BUJIEOMATEpPHAJIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHAA KaJbIIUS W HATPHUS C
BOJOW (BO3MOXKHO WCIIOJB30BAaHUE BHUIECOMATEPUAJIOB), HCCJIEAOBAHUE CBOWMCTB
KECTKOM BOJIbI, MPOIIECCa TOPEHHUS Kele3a B KUCIOPOoAe (BO3MOMXKHO MCIOJIb30BAHUE
BUJIEOMATEPUAJIOB), TMPU3HAKOB IMPOTEKAaHUS KAYECTBEHHBIX pPEAKIUA HAa HOHBIL:
Marausi, KajbIus, aqroMuHus, ImHka, skene3a (ll) wm xemeza (), memu (1),
HaO0JII0/ICHHUE U OMKMCAHUE POIECCOB OKPAITUBAHUS TUIAMEHH MOHAMU HATpHs, Kalus
M Kanblus (BO3MOXXHO  HCIIOJB30BAaHHE  BHJCOMATEpPHUalOB), HCCIEIOBAHUE
aM(OTEepHBIX CBOMCTB THUAPOKCHAA ATIOMUHUS WM THUIPOKCUIA I[MHKA, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a7a4 MO0 TeMe « BaskHeWIlre MeTaibl U UX COCTUHEHUS.

XUMHA ¥ OKpPYKAIOLIasi cpea

BemectBa u Marepuanbl B MNOBCEIHEBHOM JKM3HM 4YeJOBEKa. be3ormacHoe
MCIIOJIb30BAaHUE BEILECTB M XMMHUYECKUX peakiui B ObITy. IlepBas momoinps npu
XUMUYECKUX 0KOTaX U OTPABICHUSX.

XHUMUYECKOE 3arpsA3HECHHUE OKpYy)Karollel cpenbl (MpeaenabHas JOMyCcTHMast
KOHIIeHTpanus BemiectB, fgaiee — [IJIK). Ponb Xxumuu B pemieHUU SKOJOTUUECKUX
poosIeM.

Xumuueckuii IKCnepumenm:

U3y4YCHHE OO0pa3I[OB MaTEpPHAIOB (CTEKIO, CIUIAaBBI METAUIOB, IMOJMMEPHBIC
MaTepHabl).

Mesxcnpeomemmnbnie ceasu

Peanmzanusa MexXnpeaMeTHBIX CBsS3€d NpPH M3Yy4YEeHMH XHMUM B 9 Kiacce
OCYIIIECTBIIIETCS] YE€pPE3 UCIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbBIX MMOHSATUH,
TaK W TIOHSATUW, SBISIONIMXCS CHUCTEMHBIMU JIJI1  OTJEJBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAy4dHBIM (DakT, rumores3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KjlacCu(uKauus, TMEePUOAUYHOCTh, HAOIIOJICHHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETIh, SIBIICHNE, MTAPHUKOBBIN d(PPeEKT,
TEXHOJIOTUSI, MaTepUaJIbI.

®dusuka: Marepus, aToM, 3JEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIBI,
PaANOAKTUBHOCTb, MOJIEKYIIa, AIEKTPUUYECKUI 3apsn, MPOBOJTHUKHU,



MOJIYIIPOBOAHUKH, JUIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEN0, 00BEM, arperaTnoe
COCTOSIHME BEILIECTBAa, ra3, pacTBOp, PACTBOPUMOCTb, KPHUCTAJIIMUECKas peIIETKa,
CIIaBbl, (U3NYECKUE BETMYMHBI, SAMHHUIIBI U3MEPEHHS, KOCMUYECKOE TPOCTPAHCTBO,
IU1aHeThl, 3B€3/1b1, COJHIIE.

buonorus: QorocunTes, abixaHue, Ouochepa, IKOCUCTEMA, MHUHEpAIbHbIC
ya00OpEeHMs, MUKPO3JIEMEHThI, MAaKPOIJIEMEHTHI, MUTATEeNIbHbIE BEILIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEpaNIbl, TOPHBIE TTOPOBI, TOJIE3HBIE
WCKOTIaeMBbI€, TOTUIMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHMSA INPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIETI'O OBPA30OBAHMUSA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  PE3yJbTAaThl OCBOEHHUS MPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHusl JOCTUTAIOTCS B XOA€ OOyYeHHs] XMMHUHM B €IMHCTBE Y4YEOHOM U
BOCITUTATEIIbHOW JEATEbHOCTU B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMU M JTyXOBHO-HPABCTBEHHBIMHM I[EHHOCTSMHU, TMPUHSATHIMU B
oOlIecTBE MpaBWJIaMM M HOPMAaMH TIOBEIEHHUS M CIIOCOOCTBYIOT IMpolieccaM
CaMOTIO3HAHMSI, CAMOPA3BUTHS M COLUATU3AINN 00yJatOUXCsl.

JIngHOCTHBIE pe3yabTaThl OTPAKAKOT TOTOBHOCTH oOy4arommxcs
PYKOBOJCTBOBAaTbCSI ~ CUCTEMOM  TMO3UTHBHBIX  IEHHOCTHBIX  OpPHEHTAlUid U
paclIMpeHue ONbITa AESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) maTpHOTHYECKOTr 0 BOCITUTAHUSI:

IIECHHOCTHOT'O OTHOUIIECHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY H
HAy4YHOMY HACJIEIUI0, TIOHMMaHWUsA 3HA4Y€HUS XUMUYECKOM HAayKd B IKU3HU
COBPEMEHHOT'O O0O0IIIeCTBa, CIMOCOOHOCTH BIAJETh TOCTOBEpHOW HH(pOpManuen o
MEPEAOBBIX JIOCTHKEHHUSIX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOM XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTPOMCTBE MHUpa U OOLIECTBA;

2) TPaskIAHCKOT 0 BOCTIMTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOpMaxX W MPaBUJIaX MEXIMYHOCTHBIX OTHOILIECHUM
B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO MOJE3HOM,
y4eOHO-UCCIIEI0BATENbCKOM, TBOPUECKOW M JPYI'MX BUAAX  JAEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM JEATEIbHOCTU TIPH  BBINOJIHEHUU
yueOHBIX, I103HABATEJIbHBIX 3a/]a4, BBIIIOJHCHUU XHUMHUYECKUX DKCIIEPUMEHTOB,
CO3/IaHUH YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3aMMOMOHUMAHUIO U B3aMMOIIOMOIIIH
B MpOIIECCE ITON yueOHOM J1eATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHHUE U
MOCTYIKK CBOMX TOBAPUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUA MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT 0 MO3HAHMS

MHPOBO33PDEHYECKUE TMPEICTABICHUS O BEIIECTBE W XUMHYECKOM pEaKUUH,
COOTBETCTBYIOIIME COBPEMEHHOMY VYPOBHIO PAa3BUTHUS HAyKH U COCTABIIAIOLINE
OCHOBY i1 TOHMMAaHUsI CYIIHOCTU HAy4YHOM KapTHUHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEpPHOCTSIX Pa3BUTUS MPUPOMBI, B3aWMOCBS3SX YEJIOBEKA C
MIPUPOJHOMN CPEAOH, O POJIU XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HaBaTEeIbHbIE MOTHUBBI, HAINpaBJICHHbIC HA TMOJYy4Y€HUE HOBBIX 3HAHHUU TIO
XUMHH, HEOOXOAUMBIC I OOBSCHEHHS HAOJIOJACMbIX IIPOIIECCOB M SIBJICHUH,
MO3HABAaTEIbHON, WH(POPMAIIMOHHOW M 4YHUTATEIbCKOW KYJIbTYpPhl, B TOM YHCIIC
HAaBBIKOB  CaMOCTOSATENIBHOM paboOThl C y4eOHBIMH TEKCTaMHU, CIPABOYHOU



JUTEpPaTypod, JOCTYNHBIMH TEXHUYECKUMHU CpPEACTBAMM  HMH(POPMALIMOHHBIX
TEXHOJIOT UM,

MHTEpEeC K OOY4YeHUI0O U TIO3HAHWIO, JIIOOO3HATENbHOCTh, TOTOBHOCTh W
CIOCOOHOCTh K CaMOOOPa30BaHNUI0, POSKTHOM U UCCIIEI0BATENbCKON NEATEIbHOCTH,
K OCO3HAaHHOMY BBIOOpY HAINPABIEHHOCTH U YPOBHS OOY4EHHSI B JAJIbHEUILEM;

4) opMuUpOBaHHS KYJIbTYPbI 310POBBSI:

OCO3HAHME LIEHHOCTU W3HHM, OTBETCTBEHHOI'O OTHOILUEHHSI K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 370POBBIM 00pa3 »W3HH, OCO3HAHUE TMOCIECACTBUN U HENPUSTHE
BpPEIHBIX  NpUBBIYEK  (YNOTpEOJCHUS  aJKOroyisg, HAPKOTHKOB,  KYpPEHHs),
HEOOXOJIMMOCTH  COOJIIOIGHHMST  MpaBuUil  O€30MACHOCTH MpuU  OOpalleHuu ¢
XUMHYECKUMHU BEUIECTBAMHU B OBITY U PEaIbHON KU3HU;

5) TPya0BOr0 BOCIIUTAHMSI:

UHTEpEC K MPAKTUYECKOMY HM3YYEHHIO Ipodeccuil M Tpyna pa3iuyHOro poja,
YBOXEHHUE K TPYLY U pe3yibTaraM TPYAOBOM IEATEIbHOCTH, B TOM YUCIE HA OCHOBE
IPUMEHEHUS] IPEIMETHBIX 3HaHUM 110 XMMUHU, OCO3HAHHBIA BbIOOP MHAMBUAYAJIbHOU
TPACKTOPUM NPOAOLKEHHS] 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHEIIHON
po¢eCCUOHANBHON NIE€ATENbHOCTH U Pa3BUTHUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTh
aJIanTHPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6) IKOJIOrH4€eCKOr0 BOCTIUTAHMS:

AKOJIOTMYECKH 11e1ec000pa3HOe OTHOUIEHUE K MPUPOJE KaK MCTOYHHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMaHUE LIEHHOCTU 3[J0POBOI0 U OE€30MacHOro
oOpa3a »HU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DU3UYECKOMY W
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHHME LIEHHOCTU COOJIIOACHUS MpaBUil 0€301acHOTo
NOBEJICHUSI TpuU pabdoTe C BeUIeCTBaAaMHM, a TaKXe B CHUTYalUsIX, YIPOXKaIOIIMX
3JI0POBBIO U )KU3HU JIIOJIEH;

CIOCOOHOCTM MNPUMEHATh 3HAHUSA, MOIy4aeMble MpPU H3YYEHUU XUMUH, IS
peleHus 3a4a4, CBA3AHHBIX C OKPYXKAIOWIEW NPUPOAHOM CPENOW, I IOBBILICHUS
YPOBHSL ~ DKOJIOTMYECKOM  KYJNbTYpbl, OCO3HaHMs  IJIOOAJIBHOTO  Xapakrepa
DKOJIOTMYECKUX MpOOJIEeM M IMyTed HUX PElIEHUs IMOCPEICTBOM METOJ0B XHUMHH,
HKOJIOTUYECKOTO MBIIIJICHUS,, YMEHUSI PYKOBOJCTBOBAThCS MM B I103HABATEIbHOM,
KOMMYHHUKAaTHUBHOW Y COLIMAIBHON MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMETHBIX pE3yJIbTaTOB BBIACIIIOT 3HAYUMBIC JUIA
(dbopMUpOBaHUSI MUPOBO33PEHUSI OOLIEHAYYHBIE MOHATUS (3aKOH, TEOPHS, MPUHIIMII,
runore3a, (akT, CcUcTeMa, NPOIECC, HSKCIEPUMEHT U  JPYroe.), KOTOpbIe
UCIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpEeAMETax M IMO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 3TUX MpPeAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON
HAy4yHOW KapTWHE MHUpa, U YHUBEpcallbHble y4deOHble NeWcTBUs (TO3HABaTEJIbHbIE,



KOMMYHUKATUBHbIC, PETyJISATUBHBIC), KOTOpble oOecreunBaoT GHOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOATEIHLHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4eOHOMH
JEATEILHOCTHU.

ITo3HaBaTe/ibHbIC YHHBEPCATbHBbIE Y4eOHbIE e CTBUA

ba3oBble joruueckue 1eMcTBUSA:

YMEHUS UCIOJNb30BATh MPUEMBI JIOTHYECKOTO MBIIUIEHUSI MPU OCBOCHUH
3HAHWM: PACKPBIBATh CMBICI XUMHUYECKUX TOHSITHH (BBIICIATh WX XapaKTEPHbIE
MPU3HAKW, YCTAHABIMBATH B3aUMOCBSI3b C JPYTUMH TOHSTHSIMHU), HCIOJIb30BATh
MOHATHUS TSI OOBSICHEHUS! OTJCNBbHBIX (DAaKTOB U SIBIICHWH, BBIOWPATh OCHOBAaHUS U
KpUTEpUU I KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XHUMHUYECKUX PEaKIIUM,
YCTaHABJIMBATh TMPUYUHHO-CICJICTBEHHBIC CBSI3U MEXAY OOBCKTAMU W3YUCHHSI,
CTPOUTH JIOTUYECKUE PACCYKICHUSI (MHIYKTUBHBIE, JNEAYKTHUBHBIE, MO AHAJIOTHH),
JIeaTh BHIBOJBI U 3aKJIIOYEHUS;

YMEHUE TNPUMEHATh B TMPOIECCE TMO3HaHUA TMOHATUS (TpEeIMETHBIE U
MeTarnpeIMEeTHbIE), CUMBOJIMUYECKUE (3HAKOBBIC) MOJEINHU, UCIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBaTh IMIMPOKO MPUMEHSIEMbIE B XMMHUU MOJICTbHBIC MPEICTABICHUS —
XUMHUUYECKUNA 3HAK (CHMBOJI JJIEMEHTAa), XUMHUUYecKas (opMyrna u ypaBHEHHE
XUMHUYECKON peakiud — TMpH PEIIeHUH Y4eOHO-TIO3HABATENbHBIX 33/lad, ¢ YYETOM
ATUX MOJIEIBHBIX MPEACTABJICHUN BBISBIATH U XapaKTEPHU30BaTh CYIIECCTBEHHBIC
MPU3HAKH H3Yy4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUYECKUX PEaKIui,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH,  IMPUYMHHO-CIEJACTBEHHBIE  CBS3U U
MPOTUBOPEUHS B U3y4aEMbIX IIPOLIECCaX U SIBIICHUSX.

ba3oBble ucciienoBarebCKue 1eiiCTBUSA:

YMEHHE WCIO0JIb30BaTh ITOCTABJICHHBIC BOMPOCHl B KAue€CTBE HWHCTPYMEHTA
MO3HAHUS, a TAK)KE€ B KAYECTBE OCHOBBI JJIsi (POPMUPOBAHUS THUIOTE3BI IO TPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

MPUOOPETEHNUE OIbITa TO TUTAHUPOBAHWIO, OpPraHWU3AMH W TPOBEIACHUIO
YUCHUYECKHX OKCIEPUMEHTOB, YyMEHHE HaOMIoJaTh 3a XOAOM  IIpolecca,
CaMOCTOSITEJIbHO TPOrHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh 000OIIEHUS U
BBIBOJIBI 110 PE3YyJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISATh OTYET O
MpOJIeIaHHOMN paboTe.

Pabora ¢ undopmanuei:

yMEHUE BBIOUpATh, AaHAJIM3UPOBATH M HHTEPIPETUPOBATH HH(OpPMAIIUIO
pa3IMYHbIX BUJOB U (HOpPM MPENCTABIICHUSA, MOJY4aeMYI0 U3 Pa3HBIX HCTOYHHKOB
(HayuHO-TIOMYJISIpHAS JIUTEPATYPa XUMHUYSCKOTO COJCPIKAHUS, CIIPABOYHBIE ITOCOOMS,
pecypcel HTEpHETA), KPUTHUECKH OIICHUBATH MPOTHBOPEYMBYIO U HEIOCTOBEPHYIO
uH(dOopMaIuio;

yMEHUE MNPUMEHATHh Pa3IMYHbIE METOJbl M 3alpoChl MPU TOUCKE M OTOOpe
uHOpMAIIMM ¥ COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS



y4eOHBIX U IMO3HABATENIbHBIX 3a7a4 ONpPEACNIEHHOIO TUIa, TPUOOPETEHHE OIbITa B
o0JacT  WCMOJb30BaHUA  HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOW aKTUBHOI'O HMCIOJIb30BAHUS PA3JIUYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSITEJIbHO BHIOMpATh ONTUMANIbHYIO (OpMY MpeacTaBlieHUs WH(OpMaIuu U
WUIFOCTPUPOBATh pelIaeMble 3a7a4d  HECIO0XKHBIMM CXEMaMH, JIHharpaMMaMH,
apyrumu hopMamu rpaduKu U UX KOMOWHAITUSIMU;

YMEHHE WCIOJb30BaTh W  aHAIM3UPOBATH B  Tpolecce y4eOHOW U
UCCIIEIOBATENbCKON JIEATEIbHOCTH MH(GOPMALIMIO O BIUSHUU TMPOMBIIIIEHHOCTH,
CEJIBCKOI0 XO35IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAOIIEH TPUPOTHOU CPEJIBL.

KoMMyHUKAaTHBHBIE YHUBEPCAJbHbIC YUeOHbIe 1eiiCTBHA:

yYMEHUS 3a7laBaTh BOMPOCHI (B XOJ€ AUanora u (WJih) JUCKYCCHH) MO CYIIECTBY
obcyxmaaemMoil  Tembl, (OPMYIUPOBATH CBOM  MPEAJIOKEHHUS  OTHOCHUTEIBHO
BBIITOJIHEHUS MIPEIOKEHHON 3a1a4H;

YMEHUSA  MNPEACTABIAATh  MOJYYEHHBIE  pEe3yJIbTaTbl  ITO3HABATEIBHOMN
JIEATEIIbHOCTH B YCTHBIX U MUCbMEHHBIX TEKCTAX; JAENATh IMPE3EHTALMNIO PE3YJIbTATOB
BBITIOJTHEHUST XUMHUYECKOTO JKCIEPUMEHTa (JJTaOOpaTOPHOTO OIbITa, JIA0OPATOPHOM
paboTHI 1O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOT'O IIPOCKTA);

YMEHHUS y4eOHOTrO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
ITO3HABATEIbHON M HCCIIEOBATEIBCKON NEATENIBHOCTH IPHU PEIICHUN BO3ZHUKAKOIIUX
npoOsieM Ha OcCHOBe Yyuéra oOOMmMX MHTEPECOB MW COTJacOBAHUS TMO3UIUN
(oOcyxeHusi, 0OMEH MHEHUSIMHU, «MO3TOBBIC IITYPMbI», KOOPJUHAIIUS COBMECTHBIX
JIEUCTBUM, OMpEEIICHNEe KPUTEPUEB MO OIICHKE KadecTBa BBIMOJHEHHON pabOThl U
JIpyTue).

PeryiisiTuBHbIE YHHBEpPcAIbHbIE YUeOHbIe 1eHCTBUS:

YMEHUE CaMOCTOSITEJIbHO ONpEACNsITh LENU ACATEIbHOCTH, IUIAaHUPOBATD,
OCYILIECTBJIATh, KOHTPOJUPOBATh W TPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeNIbHOCTh, BhIOMpaTh HanOoisee 3((EeKTUBHBIE CIIOCOOBI PEIICHUS Y4eOHBIX U
MO3HABATEIbHBIX 3a/1a4y, CaMOCTOSTEIbHO COCTaBIATh WU KOPPEKTUPOBATH
MPEVIOKECHHBIA QITOPUTM JICMCTBUM TIPU  BBINOJIHEHUM 33JaHUM C  Y4ETOM
MOJIYYCHHsSI HOBBIX 3HAHMM 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX W PEAKITUSAX,
OLICHUBATh COOTBETCTBHE IOJIYYEHHOI'O pe3yJibTaTa 3asBICHHOW ILENH, YMEHHE
WCIIOJb30BATh U AHAJTM3UPOBATH KOHTEKCTHI, IIPEIAraeMble B YCIIOBUN 3aJaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX ~pe3yJbTAaTOB IO OCBOEHHUIO  0053aTEIbHOTO
COJICP)KaHUsI, YCTAHOBJEHHOIO JaHHOW QenepaibHO pabodeil mporpaMMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYaIOIIMMHKCS HAy4YHbIE 3HAHHUS, YMEHHUS U CIOCOOBI
NercTBUM, crienupuyecKkue 1 MpeIMEeTHOU 001acTH «XUMUS, BUABI €SI TEIBHOCTH
MO0 TIOJYYEHHUIO HOBOTO 3HAHMS, €ro MHTEpPIpeTaluH, MpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX U HOBBIX CHUTYaIIHSIX.



K konity oOyuenust B 8 kij1acce mpeIMeTHbIE Pe3yNbTaThl Ha 0A30BOM YpOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJAIOUINXCS YMEHUM:

e DAacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKHX TMOHSITHH: aroM, MOJIEKYJa,
XUMUYECKUNA 3JIEMEHT, IIPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, CMECh
(ogHOpOIHAasE ¥ HEOJHOpPOJAHAs), BAJICHTHOCTb, OTHOCUTEIIbHAs aTOMHas U
MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJISIpPHAas Macca, MaccoBas
J0J1s1 XUMUYECKOTO 3JIEMEHTa B CO€AMHEHUU, MOJIIPHBIA 00BEM, OKCHJI, KUCIIOTA,
OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCICHUS, XUMHYECKas
peakius, KiaccuuKaius peakluid: peakuu COSIUHEHMs], peaKuu Pa3ioKeHus,
peakuuu 3aMelIeHUus, peakuuu OOMEHa, 9K30- M JHAOTEPMHUYECKUE pEaKLUH,
TETrIoBOM 3(eKT peakuuu, SAPO aroma, IEKTPOHHBIM CIOW aroma, aTOMHas
opbutanb, paauyc aromMa, XUMUYECKas CBS3b, MOJSPHAS U  HEMOJIsIpHAs
KOBAJICHTHAs! CBA3b, MOHHAS CBsI3b, MOH, KATUOH, aHUOH, pacTBOP, MaccoBasi JOJIs
BeleCTBa (MPOLEHTHASI KOHILIEHTPAIIKsI) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHYECKUX MOHATHI U PUMEHSTh 3TU
MOHATUS TP ONKMCAHUU BEILIECTB U UX MPEBPAILCHHI;

e HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJII COCTaBJEHUS (POpPMyIN BEIIECTB MU
YPAaBHEHUN XUMUYECKUX PEAKIUN;

e ONPENENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAWHEHUSAX, CTCIICHb
OKHCJICHUS] 3JIEMEHTOB B OMHApPHBIX COCJUHEHUSX, MPUHAJJICKHOCTb BEIIECTB K
ONpeAeEHHOMY KJIACCy COEIMHEHMH 1o (opMynaMm, BUJ XUMHUYECKOH CBA3U
(KOBaJIEHTHAsI 1 MOHHAs1) B HEOPTaHUYECKUX COCTMHEHUSAX;

e packpeiBathb  cMbIci  [lepuwonmueckoro  3akonma JI. WM.  Menneneesa:
JEMOHCTPUPOBAaTh  MOHHMMAaHHME  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT MX MOjokeHus B llepmonnueckoil cucreme, 3aKOHOB
COXpPAaHEHHSI MAacChl BEIIECTB, NOCTOSHCTBA COCTaBa, ATOMHO--MOJEKYJISPHOIO
yU€HHsI, 3aKOHa ABOrajipo;

e OINHUCHIBATh M XapaKkTepH30BaTh TaOmuuHylo (opmy Ilepuoandeckoit cucTeMbl
XUMUYECKUX BJIEMEHTOB: pa3inyaTh MOHATHUS «TJlaBHAs noarpymnmna (A-rpymmna)» u
«mobounast moarpynna (b-rpymma)», manbie U OONbIINE MEPHOABI, COOTHOCHUTH
o0o3HayeHusi, KOTOophle wuMeroTcss B Tabmuue «llepuonuueckas cucrema
xuMudeckux 3yeMeHToB J[. M. MenaeneeBay ¢ 4YMCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XMMHMUYECKHX 3JEMEHTOB (COCTaB W 3apsij sjpa, oOlIee YUCIO
AJIEKTPOHOB U PACHPEEICHNUE UX 10 3JIEKTPOHHBIM CIIOAM);

e KJACCM(ULMPOBATH XHWMHUYECKHE DJEMEHThl, HEOPraHWYEeCKHue BEIIECTBa,
XMMHUYECKHE peakuu (10 YUCIy U COCTaBY YYacCTBYIOIIMX B PEAKIIMU BEUIECTB, 110
TenI0BOMY 3 (eKTy);



e XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEILIECTB Pa3IMYHBIX
KJIACCOB, TMOJTBEpP)KJas ONHCAaHUE TMPUMEpPaMU MOJIEKYJSIPHBIX YpaBHEHUM
COOTBETCTBYIOILIUX XUMUUYECKUX PEAKIINIA;

e IIPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTABA,
BO3MOKHOCTHU MPOTEKAHUS XUMUUYECKUX MPEBPAIICHUN B Pa3JIMUHBIX YCIOBUSIX;

e BBIYUCISATH OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJI0 XMMHYECKOIO 3JIEMEHTa MO (OpMYyJie COECIUHEHUS, MACCOBYIO
JIOJI0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOH
peaxIuu;

e IMPUMEHSATH OCHOBHBIE OIEPALMM MBICIUTEIBLHON AESATENbHOCTH — aHallu3 M
CUHTE3, CpaBHEHHE, 0000IIEeHNE, CHUCTEMAaTHU3aInI0, KIacCH(UKAIIIIO, BBISBICHUE
MPUYUHHO--CIIEJCTBEHHbIX CBSI3eé — 11 M3Y4YEHUS CBOMCTB BELIECTB U
XUMHUYECKUX PEaKIMi, eCTECTBEHHO-HAYYHbIE€ METO/bl MO3HAHUSI — HAOJIOACHHUE,
M3MEpeHue, MOACIUPOBAHUE, IKCIIEPUMEHT (pEeaJIbHbIA U MBICIICHHBIN );

e CJIEIOBAaTh TIPaBWJIAaM IIOJIb30BAHUS XUMHUYECKOM TMOCYyIoH u J1ab0paTopHBIM
000py/IOBaHKMEM, a TAKXKE MPaBUIaM OOpAILEHUS C BEIIECTBAMHU B COOTBETCTBHUU C
WHCTPYKLIMSIMU 110 BBINOJHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OIBITOB IO
HOJYYEHUI0 M COOMpPaHUIO0 Ta3000pa3HbIX BEHIECTB (BOAOPOJA M KHUCIOPOIA),
IIPUTOTOBJIEHUIO PAaCTBOPOB C OINPEAEIEHHOM MacCOBOM JIOJEH PacCTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATH M NPOBOAUTH XUMHYECKHE OSKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB WIEJIOYEH M KHUCJIOT C TOMOUIbIO HMHIMKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U JAPyrue).

K kxoHiy oOyueHuss B 9 kJjacce IpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaxaTh c()OPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

e PACKpbIBaThb CMBICII OCHOBHBIX XHUMHWYECKUX TIOHATHN: XHUMUYECKHI 3JIEMEHT,
aToOM, MOJIEKYJa, MOH, KaTHOH, aHMOH, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPUILATEIbHOCTh, CTENEHb OKHUCIEHUSA, XUMHYECKas
peaKIus, XuMUYeCcKas CBS3b, TEIIOBON 3((EKT peaKiuu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, OIEKTPOJIUTHI, HEINEKTPOIUTHI, DIEKTPOIUTHYECKAs JTUCCOIUAIuS,
peakuuu MOHHOTO OOMEHA, KaTaln3aTop, XMMHUYECKOE paBHOBECHE, 0OpaTUMBIE U
HeoOpaTHUMbIe peaxiuu, OKHUCJIUTETHbHO-BOCCTAHOBUTEHHbBIC peaxuuu,
OKHUCJIMTENIb, BOCCTAHOBHUTENIb, OKHUCJIEHHE W BOCCTAaHOBJIEHUE, aJJIOTPOIIHS,
aM(oTepHOCTh, XUMHYECKas CBs3b (KOBaJEHTHAs, HWOHHAs, MeETaJTM4YecKasi),
KpUCTAJUIMYECKAs PEUIETKA, KOPPO3HsSI METAIUIOB, CIUIABBL, CKOPOCTh XUMHUYECKOM
peakuuu, npeaensHo gonycrumas konuentpauus 11K Beniectsa;

e WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHYECKUX MOHATHI U MPUMEHSThH 3TU
MOHSITUSI TIPU ONMCAHUU BEILIECTB U X MPEBPAICHUIH;

e HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsl COCTaBJ€HHUS (OPMyYJ BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUN;



ONpENENATh BAJICHTHOCTh W CTENEHb OKHCICHHS XUMHYECKHX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIaccy coeluHeHud 1o QopmynaMm, BHA XUMHUYECKOM CBs3U (KOBaJIGHTHas,
WOHHAs, METAJUIMYECKas) B HEOPraHMYECKUX COCOUHEHMSAX, 3apsi] HOHA IO
XUMUYECKOW (opmyre, XapakTep cpelbl B BOAHBIX PacTBOpPax HEOPTaHUYECKUX
COEIMHEHUI, TUIl KPUCTAIUIMYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;
packpeiBaTh cMmbicn  I[lepmogunueckoro 3akona J[. WM. MengeneeBa wu
JIEMOHCTPUPOBATh €ro MOHWMAaHUE: OMUCHIBATh U XapaKTEPU30BaTh TAOIMYHYIO
dopmy Ilepronnueckoid CUCTEMBI XMMHUYECKUX AJIEMEHTOB: pa3nyaTh MOHATHS
«raaBHas noarpynna (A-rpymnma)» u «mnodouHas noarpymmna (b-rpymnma)», Mansie u
OonbIIME  TEPHOJBI, COOTHOCHTH OOO3HAYEHWs, KOTOphIE HWMEIOTCS B
MEPUOIUYECKON TabnuIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DBJIEMEHTOB (COCTaB M 3apsij sjapa, 00Ilee YHUCIO JJIEKTPOHOB H
pacrnpeielieHue UX IO AJIEKTPOHHBIM CJIO0SAM), OOBSICHITH OOIIHME 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB AJIEMEHTOB M MX COCIMHEHUH B MpeJiesaX MaJIbIX MEPUOI0B
Y TJIABHBIX MOATPYIIl ¢ YYETOM CTPOEHUS UX aTOMOB;

KJIacCCU(UIIUPOBATh  XUMHUYECKHE JJIEMEHTBI, HEOPraHUYEeCKUE  BEIECTBA,
XUMUYECKHE PeaKiuu (110 YUCIY U COCTaBY YYAaCTBYIOIIMX B PEAKIIUU BEILECTB, 110
TerIoBOMY 3(h(eKTy, M0 HU3MEHEHHUIO CTEMECHEH OKUCICHUS XUMHUYECKUX
3JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U clienupUUecKue XUMMUUYECKUEe CBOMCTBA
OpPOCTBIX M CJHOXKHBIX  BEIIECTB, IMOATBEpXkJasi ONHCAHUE [PUMEPAMU
MOJICKYJISIPHBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUIA;
COCTABJISITh YPAaBHEHUS DJIEKTPOJUTHUYECKOW AMCCOIMAIUU KUCIIOT, IIeJoYed U
COJICH, TIOJTHBIE M COKPAIIEHHBIC YPAaBHEHUS PEAKIMii HOHHOTO 0OMEHa, YPaBHEHHUS
peakuui, MOATBEPKAAIOIINX CYIIECTBOBAHUE T'€HETUYECKON CBSI3U MEXAY
BEIIECTBAMU PA3IMYHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN MOCPEACTBOM
COCTaBJICHHUS JIEKTPOHHOIO OanaHca 3THX PEaKIuit;

MPOTHO3UPOBATh CBOWMCTBA BEHIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUS XUMUUYECKUX MIPEBPAILICHUI B PA3JIMYHbBIX YCIOBUAX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MAacChl BEIIECTB,
MAacCCOBYIO JIOJI0O XHMHMUYECKOTO 3JeMeHTa 1Mo (GopMysie COCIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PacTBOpE, MPOBOAUTH PACUETHI MO YPABHEHUIO XHUMHUYECKOU
peakiuu;

coOrofaTh TpaBUja TMOJb30BAHUS XWMHUYECKOW TMOCYIOH U J1ab0paToOpHBIM
000pyI0BaHKMEM, a TAKXKE IMpaBuja OOpallleHusl C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSIMUA TIO BBITIOJIHEHUIO J1AOOPATOPHBIX XMMHUYECKUX OMBITOB IO
MOJTYYCHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIESCTB (AaMMHAKa U YTIIEKUCIIOT0 rasa);



e MPOBOJUTH PEAKIMH, TOATBEPKAAIOIMINE KAYEeCTBEHHBIM COCTAB Pa3IMYHBIX
BEIIECTB: PAcloO3HaBaTh OMBITHBIM MYTEM XJIOPUJI-, OPOMUI-, HOAMI-, KapOoHAaT-,
docdar-, cunukar-, cyabdar-, TUAPOKCUA-UOHBI, KATHOHbBI aMMOHHUS U HOHBI
M3YUYECHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpaxX HEOPraHUYECKUX
BEIICCTB;

e MPUMEHATH OCHOBHBIC OIEPAIMA MBICTUTEIBHON JEATEIBHOCTH — aHAUu3 M
CHUHTE3, CpaBHEHHE, OOOOIICHUE, CHCTEeMaTH3aIUI0, BBIABICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JJISI U3YYECHUSI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM,
€CTECTBEHHO-HAYYHBIE  METO/ABl TO3HAHUS —  HAONIOJEHWE, W3MEpEHUe,
MOJIETUPOBAHKE, SKCIIEPUMEHT (PeaJIbHbI U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHMUE. 8 KJIACC.

Ko €CTBO 4aco
Ne HanmeHnoBaHue pa3iesoB H TeM NPOrpaMMbl AMHEL1 B0 1908 DJIeKTPOHHbIE (IH(POBbLIE)
n/n Bcero Kourpousbnsie | IIpakTnyeckue 06PA30BATEIBLHBIC PECYPCb
padoThI padoThI
Pa3nea 1. [lepBoHayajibHble XMMHYECKHE IOHATHUS
11 Xumuss — BaykHas 00J1aCTh €CTECTBO3HAHMS U 5 2 bu6mmoreka [JOK
' NPAKTHYECKOH AeSITETbHOCTH YeJIOBEKa https://m.edsoo0.ru/7f41837c
1.2 BemecTBa 1 XuMu4ecKue peakuuu 15 1 Eggglflorrfe;jziorﬁﬂ f41837¢
HWroro no pazgeny 20
Paznen 2. BaxkHeiilme npeacTaBuTe I HEOPraHMYeCKUX BellleCTB
bubmuotexa [JOK
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcumax 6 hitps://m edS(])_E) ru/7f41837¢
2.2 Bonopon.IlonsaTre o KUCI0TaX U COMISIX 8 1 ﬁgg?;l/?ﬁe;jiiorﬁ/? £41837¢
2.3 Bopa. PactBopsl. [ToHsITHE 00 OCHOBaHHAX 5 1 1 ﬁgsgjl/?;e;ji(])lc)orllf/? £41837¢
. bu6moreka [JOK
24 OCHOBHBIE KJIACChl HEOPTaHUYECKUX COEANHEHUN 11 1 1 https://m.edsoo.ru/7f41837¢
Wroro no pazneny 30

Paznen 3. [lepunoanueckuii 3axon u [lepnoanyeckas cucrem

a xumu4deckux 31eMeHTOB /[. U. MenneneeBa. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCIUTENbHO-BOCCTAHOBUTEJIbHbIE PEaKI U1

31 | savsmmmens onenenron TL 1. Merpercccn. : Bu6mtoera LIOK
https://m.edsoo.ru/7f41837c
Ctpoenue aToma
32 Xumudeckas cBs3b. OKHCIUTEIBHO- 8 1 bu6mmnoreka [JOK
BOCCTAHOBHUTEIIbHBIC PEAKI[UU https://m.edsoo.ru/7f41837¢
bubmioreka [IOK
Hroro no pasneny 15 https://m.edS(])lo.ru/7f41837<:
PesepBHOE Bpems 3 bubmorexa LHOK
https://m.edsoo.ru/7f41837c¢
OBHIEE KOJIMYECTBO HACOB I1O ITPOT'PAMME 68 4 5
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https://m.edsoo.ru/7f41837c
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9 KJIACC

No KoauuecTBo yacon
u/n HaunMeHOBaHMe pa3iejioB U TEM NMPOTPaMMBbI Beero Konrpoasmsie | TpakTuueckne JiIeKTPOHHbIE (LU POBbIE)
o0pa3oBaTesbHbIE PeCypChl
padoThI padoThI
Pazgea 1. BemecTBO 1 XMMHYECKHE PeaKIMH
11 IToBTOpeHue u yriy0neHue 3HaHUH OCHOBHBIX 5 1 bubmmoreka [IOK
pa3znesioB Kypca 8 kjacca https://m.edso0o.ru/7f41a636
1.2 OcCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX PEaKIUI 4 bubmiorexa [TOK
https://m.edsoo.ru/7f41a636
13 DnexTponuTUYecKas Aucconranus. XuMu4eckue 8 1 1 bu6mmorexa IIOK
peaKkiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3pnes 2. Hemerasibl M HX COeAMHEHUS
21 OO6m1ast XapakTepUCTHKa XUMUYECKHUX DJIEMEHTOB 4 1 bubmmorexa [IOK
VIIA-rpynnsl. I"agorenst https://m.edsoo.ru/7f41a636
99 OO0mras XxapakTeprucTUKa XHMHYECKHUX dJIEMEHTOB 5 bubmoreka [IOK
VIA-rpynnsl. Cepa u e€ coeTuHeHus https://m.edsoo.ru/7f41a636
23 OO0mras XxapakTeprucTUKa XHMHYECKHUX dJIEMEHTOB 7 1 bubmmorexa [IOK
VA-rpynmsl. A3ot, pochop 1 UX coenuHeHus https://m.edsoo.ru/7f41a636
o | oo e e | , | B ok
COCHH CHIS https://m.edsoo.ru/7f41a636
HWroro no pazgeny 25
Pa3pnes 3. MeTanjibl M HX COeAMHEHUS
. bubmoteka LIOK
3.1 Obmme cBOACTEA METAIIOB 4 https://m.edsogru/7f41a636
3.2 Bakueiimue MeTaibl 1 UX COSTUHEHUS 16 1 2 Egg;%fg;)gg}é 412636
Wroro no pazneny 20
Pa3nen 4. Xumus u okpyxamouias cpega
4.1 BemectBa 1 Matepuansl B JKU3HHU YEJIOBEKA 3 bubmuoreka [IOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PezepBHOE Bpems 3 bubmorexa LIOK
https://m.edso00.ru/7f41a636
OBIIEE KOJIMUECTBO YACOB IIO ITPOTPAMME 68 4 7
IMNOYPOUYHOE INNIAHUPOBAHHUE. 8 KJIACC.
Ne Jara DJleKTPOHHbIEe HU(POBbIE
Koaun4yecTrBo yacos oOpa3oBaTejbHbIE
n/ Tema ypoka H3y4eHHs pecype
" Bcer | Kourpoubnbie | IIpakTuuyeckue
0 padoThI padoThI
[Ipenmet xumuu. Posib XuMuu B KU3HU 1 bubmotexa [JOK
yejgoBeKa. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
IlonsiTie 0 MeTOaX MO3HAHUS B XUMHUH 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpaBuna paboTs
B §a6opaTopI/H/II;1 PUEMBI 06p§meHI/mIz: 1 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d23dc
71a00PaTOPHBIM 000PYJOBAHUEM»
Uucteie BemecTBa U cMecH. CrocoObI 1 bu6mmoreka [JOK
paszielIieHus cMece https://m.edsoo.ru/ff0d26ca
[Ipaktrnueckas padota Ne 2 «Pa3nenenue
cafeceﬁ (Ha Hpﬂll)\/lepe OYUCTKH H(;lesapeHHOﬁ 1 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
ATOMBI U MOJIEKYJIBI 1 bubmorexa [HOK
https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHE TIEMEHTHI. 3HAKH (CHUMBOJIBI) 1 bubmoteka IJOK
XUMHAYECKUX DJICMCHTOB https://m.edsoo.ru/ff0d2be8
[IpocTeie 1 ClnOXKHBIE BEMIECTBA 1 bubmiorexa LHOK
https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmuoteka [IOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2d50

3aKOH NOCTOSHCTBA COCTaBa BCHICCTB.

10 Xumuueckas popMysa. BaaeHTHOCTh aTOMOB bubmorexa HOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX 3JIEMEHTOB
11 OTHOCHUTENbHAs aTOMHas Macca. bubmotexa [JOK
OTHOCHUTENBHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1015 XUMHYIECKOT 0 2JIEMEHTa B bu6mmoreka [JOK
COCIUHEHUH https://m.edsoo.ru/ff0d350c
13 KonnuectBo Bemniectsa. Monb. MossipHas bubmuotexa [IOK
Macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKHUE SIBJICHUS. bu6moreka [JOK
XUMHYECKas peaKIlus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycinoBus NPOTEKaHUS XUMUYECKUX bu6mmorexa IIOK
peaxuuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MACChl BEILIECTB. bubmmorexa [IOK
XUMHYECKHE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruuciienust konudecTa, Macchl BEIIeCTBa 1Mo bubmoteka IJOK
YPaBHEHUSIM XUMHUUYECKUX PEAKIINI https://m.edsoo.ru/ff0d5708
18| (coommen. prstonema, svewtana Bufmiorexa LIOK
. P ’ B ’ https://m.edso0.ru/ff0d3f34
oOMeHa)
19 M. B. JIOMOHOCOB — y4Y€HBIN-3HIIUKIIONEIUCT. bu6mmorexa IIOK
O06o0011eHNe U cucTeMaTH3alus 3HAaHUN https://m.edsoo.ru/ff0d40c4
20 KonTponbsHas padora Nel mo teme «Bemectpa bubmmorexa [IOK
Y XUMHAYECKUE PEAKIUI) https://m.edsoo.ru/ff0d4290
Boznyx — cmech razoB. CocraB Bo3ayxa.
21 Knci}(;poz[ — BJIEMEHT U MPOCTOe BeIIgIeCTBo. bubmorexa LTOK
https://m.edsoo.ru/ff0d448e
O30H
du3rnyUeCcKUe U XUMUYECKUE CBOMCTBA
22 KHCIOpoa (peaKkiuu OKHCIIEHUS, TOpPEHHE). bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
[TonsiTne 06 oxcumax
23 Crioco0bI TOJTyueHHst KUCIOPO/a B bubmoreka [IOK
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nabopaToOpuu U MIPOMBIIIIIICHHOCTH.
IIpumeHeHune KucIopoaa

https://m.edsoo.ru/ff0d497a

TernnoBoit 3(HeKT XUMHIECKOW peakInH,

bu6moreka [JOK

24 MOHATHE O TEPMOXUMHUYECKOM YPABHEHUH, https.//m.edsoo. ru/ffod4790
9K30- U HJIOTEPMHUYECKUX PEaAKIUIX
o5 TomnuBo (HedTh, yroib U MeTaH). 3arpsa3HeHHe bubmmotexa [IOK
BO3/yXa, CIOCOOBI €ro MPeAoTBpalCHHUs https://m.edsoo.ru/ff0d4c4a
26 llonyenme n codmpan xneropora Bubmrorexa LIOK
Y oip poa, https://m.edsoo.ru/ff0d4ae2
U3yYEHHE ero CBONCTBY
27 Bonopon — 31eMeHT U pOCTOE BEIECTBO. bubmioreka [IOK
Haxoxnenue B mpupoze https://m.edsoo.ru/ff0d4ddO
28 dOu3nyecKkne 1 XUMUIECKHE CBOMCTBA bubmioreka [IOK
Boziopoza. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KUCIIOTAX M COJSAX bubmoreka LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI MOJTy4eHHs BOIOPO/IA B JTAOOpaTOpUu bubmaorera TIOK
https://m.edsoo.ru/ff0d4dd0
31| lonyaemme n cotupane soropons Butmiorera LIOK
o oHP AOPOa, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHHUE €ro CBONCTBY»
. .. bu6mmoreka [JOK
32 MoutsipHbIii 00BEM Ta30B. 3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Brerancnennst 00b€Ma, KOIMIECTBA BEIIECTBA
33 rasa 1o ero H3BeCTHOMY KOJIMYECTBY BEIIECTBA bubimorexa LOK
R https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
Boruncne 00BEMOB ra30B 10 YPaBHEHUIO
34 peB;zEHJ;I I}-II: T)CH(?BQ/I S;Kl;)Ha ?)éléiﬁlb?? - Eubmiorexa IOK
. https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnyueckue 1 XUMUYECKHE CBOMCTBA BOJBI Bubmmorexa LOK
https://m.edso0.ru/ff0d587a
36 CocraB ocHoBanui. [loHsiTHE 00 MHAMKATOPAX bubmotexa [JOK
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https://m.edsoo.ru/ff0d59e2

Bopna kak pactBoputens. HackleHHbie 1

bubmoteka [JOK

37 HEHACHIIIICHHbIE pacTBOPBI. MaccoBast 1o https://m.edsoo.ru/ff0d5b40
BEI[ECTBA B paCTBOPE
IT 6ota Ne 5
38 «IP[aIIfIT“I/(I)I’;I‘f)CBTIiiﬁz (;Tce"erc: 0;I 2 :;MZ eIEHHOU bubmorexa IIOK
P . e p p pell https://m.edsoo.ru/ff0d5eba
MacCOBOM J10J1€il paCTBOPEHHOTO BEII[ECTBA»
39 KonTtponbsnas padora Ne2 mo reme «Kucnopon. bubmmorexa [IOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTa, KilacCHpUKaIUs, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41| nenomm, oonommn n sorepmans Bubmiorera LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHUs: COCTaB, KiaccupuKamus, bubmotexa [JOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u XuMHU4YeCKHe CBOMCTBA bubmmoreka LIOK
OCHOBAHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxaus, bu6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydenune u XUMUYECKUE CBOMCTBA KU CIIOT bubmaorexa TIOK
Y1 https://m.edsoo.ru/ff0dfee2
16 Conu (cpenHue): HOMEHKIIAaTypa, CIIoCOObI bubmuorexa [IOK
MOJIyYEHHU s, XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTnueckas padorta Ne 6. Perenue
47 SKCIIEPUMEHTAJIbHBIX 33724 M0 TEME bubmuotexa [IOK
«OCHOBHBI€ KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEITHEHUIN
48 ['eneTnyeckas cBs3b MEXIY KilaccaMu bubmotexa [JOK
HEOPraHUYECKUX COCTMHEHU I https://m.edsoo.ru/00ad9a50
49 O0001IeHrEe U cCUCTEMAaTH3aAA 3HAHUI Bubmorexa OK

https://m.edsoo.ru/00ad9ch?2
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KonTtponsnas padora Ne3 mo treme "OcHOBHBIE

bu6mmoreka [JOK

50 KJIACCHI HEOPTaHUYECKUX COCMHEHUN" https://m.edsoo.ru/00ad9ela
IIepBBIe TONBITKYU KiIacCU(PUKAIUN
51 xnﬁnqecxnx 3JIEMEHTOB. ?}OHSII;I/IG 0 rpyImmax bubmrorexa IIOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
Ilepunonnueckuii 3axkoH u Ilepnognueckas
52 CI/I(?TeMI; XUMHUYECKUX BHCMGII-:TOIiI .. bubmoreka [IOK
https://m.edsoo.ru/00ada52c
Menneneesa
53 [lepuospl, rpymmbl, HOATPYIIIIBI bubmmorexa HOK
’ i https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX SIZIED. bubmoteka [JOK
H3oTornsl https://m.edso0.ru/00ada342
CTtpoeHue dJIEKTPOHHBIX 000JI04€K aTOMOB
55 ane]?MeHTOB Hepuponnqecxoﬁ cuctremsl 1. H. bubnnorexa LJOK
https://m.edsoo.ru/00ada6bc
MenpaeneeBa
XapaKTepHuCcTHKa €CKOI'0 DJIEMEHTA I10
56 erOpHOJTIOI:))II(/IteII//IIIO Bxﬁh;ﬂ;ognqgcxgﬁhgnize;e yil Bubmmorexa IOK
p ) https://m.edsoo.ru/00ada824
N. MenneneeBa
3 I1
57 | passrms wayxn n npaxtin, J1. M. Merences Bugmiorexa LIOK
P . y p v A https://m.edsoo.ru/00ada96e
— y4&HBIN, IEAArOr U I'pakIaHuH
DNEeKTPOOTPULIATEILHOCTh ATOMOB bubmmorexa [IOK
58 ]
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xuMuueckas CBsA3b Bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanenTtHas nmosisipHast XuMu4eckasi CBS3b Bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenomsipHas XuMu4ecKas CBA3b Bubmiorexa IJOK
P https://m.edsoo.ru/00adaab9
bu6moreka [JOK
62 CrerneHb OKUCIEHUS
https://m.edso0.ru/00adae28
63 OKHUCINTETHbHO-BOCCTAHOBUTEIbHBIC PEAKITUU bu6moreka [JOK
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https://m.edsoo.ru/00adb076

64 OKuCIMTENN U BOCCTAHOBUTEIN 1 Eubmiorexa IOK
https://m.edsoo.ru/00adb076
65 Kontponbsnas pabora Ned mo teme «CtpoeHne 1 1 bubmmorexa [IOK
atoma. XUMHUYECKAs CBA3b) https://m.edsoo.ru/00adb486
66 Pe3epBHblii ypok. O0001IEHNE U 1 bubmmotexa [IOK
CUCTEMATH3alUs 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHblii ypok. O0001IeHNE U 1 1 bubmmorexa [IOK
cCUCTEMAaTHU3allUs 3HAHUI https://m.edsoo.ru/00ad9ch?2
68 PesepBHbIii ypok. O60011ICHNE 1 bubmuorexa [JOK
CUCTEMAaTHU3allUs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB T10 68 5 6
I[TPOTPAMME
9 KIIACC
Ne KosnuecTBo yacos DJIeKTPOHHBIEe HU(poBbIE
Tema ypoka Jara
n/n Bcero | Konrpoabnsie | IlpakTuyeckue wayuenmus o0pasoBaTe/IbHbIe
padoThI padoThI pecypenl
. [Iepuognyeckuil 3aKoH. Hepnonnqecll/claﬂ . BuGmorexa [OK
cucTeMa XxuMuueckux snemenToB . 1. httos://m.edsoo.ru/00adb59e
Menneneena
) 3aKOHOMEPHOCTH B U3MEHEHUU CBOI‘{I.CTB . Bu6mmorexa 1JOK
XMUMHYECKUX SJIEMEHTOB MEPBBIX TPEX https://m.eds00.ru/00adbeb6
EpUOJIOB
3 Knaccudukanus 1 HoMeHKIaTypa 1 bubmuorexa [IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buipl XuMHU9ECKOM CBSI3U U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 Kontponsnas padora Nel mo teme 1 1

«[loBTOpEHue u yriaybieHue 3HaHu|
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OCHOBHBIX Pa3JIeJIOB Kypca 8 Kjlacca»

Knaccudukanus XuMu4ecKkux peakiui mno

bu6mmoreka [JOK

6 pa3IMYHbIM MpPU3HAKAM https://m.edsoo.ru/00adbcb0
, EOHHTHG 0 CKOPOCTH XMMHUYECKOM peaKIru. Bu6motexa LIOK
OHSITHE O TOMOTE€HHBIX U T€TEePOr €eHHBIX https://m.edsoo.ru/00adbeda
peaKnusx
[TonsiTHE O XUMHUYECKOM PaBHOBECHUHU.

8 @aKTOpBI, BIUSAIOLIME HA CKOPOCTh bu6mmoreka [JOK
XUMUYECKON peaKUK U MOJIOKEHHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS

9 0 bubmioreka [IOK

KHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH https://m.edsoo.ru/00adcade

10 Teopust TEKTPOIUTUIECKOM U CCOITUAITIH. bu6moreka [JOK
CunbHble U crabble 3JIeKTPOIUTHI https://m.edsoo.ru/00adcd68

11 I . bu6moreka [JOK

OHHPBIC YPABHCHMA peakitii https://m.edsoo.ru/00add448

” XUMHYECKHE CBOI/ICT]E,a IéI/ICJIOT 1 OCHOBaHHUH 33 BuGmotexa LIOK
CBETE MPECTABICHUN 00 AJIEKTPOJIUTHYECKON https://m.eds00.ru/00add5d8
JIMCCOLIMALIH

> XUMHYECKHE cisopécma COJIEH B CBETE } Bu6motexa LIOK
MPEJICTaBICHHUH 00 2JIEKTPOIUTHY €CKOU https://m.eds00.ru/00add8b?
JMCCOLIMALIHA

14 I . bu6moreka [JOK

OHATHE O THAPOJIMSE CONIEH https://m.edsoo.ru/00add9d4

15 0606 . bu6munoreka [JOK

ODILICHUC I CHCTEMATH3AIHA SHAHUH https://m.edsoo.ru/00addd12
[Ipaktuueckas padota Ne 1. «Pemenue bubmotexa [JOK

16 _
AKCIIEPUMEHTAJIBLHBIX 3a/1a9» https://m.edsoo.ru/00addbfa
KonTtponpehas pabora Ne2 mo reme Bu6mmorexa 1JOK

17 «DNEKTPOIUTHIECKAS T CCOITHAITHS.

XUMHUYECKUE PEAKIIMH B PACTBOPAX)»

https://m.edsoo.ru/00addecO
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OO011as XxapakTepuCTHUKa raJlor€HOB.

bu6mmoreka [JOK

1 N
8 XYUMHUYECKHE CBOMCTBA HA TIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2

" XJI0pOBOJIOPO/I. ?OJ'ISIHaSI KHCI0TA, Bu6miorexa [IOK
XUAMITHECKIE CBOHCTBA, HOMYHEHHE, https://m.edsoo.ru/00ade104
MIPUMEH eHUE

20 HﬁaKTquCKaﬂ pa6OT?, Ne 2 mo reme ) Bu6miorexa [IOK
«[lonyuenne CONAHOM KNCIOTHI, H3Y1eHHE ¢ https://m.edso0.r/00ade348
CBOHCTB»

o BBI‘II/ICJ:I'CHI/I}I M0 YPaBHEHUSAM XHUMHUYECKUX Bu6mmorexa 1JOK
PCAKIHH, CCIIH ONMH 13 peal CHTOB Jlal B https://m.edsoo.ru/00ade488
U30BITKE
OO6mras xapakTepucTrka daemMeHToB VIA- bubmoteka [JOK

22
TPYIIIbI https://m.edsoo.ru/00ade64a

’s Izi‘xIJUIOTPOHHBIC MOI{I/I(bI/.I‘KaHI/II/I cepbl. Bu6miorexa [TOK

AXONIERHE Cephi 1 €8 coevz[ VHCHIHH B https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKUE CBOICTBA CEepBI

24 CepoBonopo/, cTpoeHue, pu3nvecKkue u bubmotexa [JOK
XUMUYECKUE CBOWCTBA https://m.edso00.ru/00ade802

o5 Oxcunsl cepel. CepHas KUCIoTa, GU3NIECKUE bubmmorexa LIOK
1 XUMHYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUYECKHE PEaKIUH, JISKAIIUE B OCHOBE

26 HPOMBIIUIEHHOTO CIIOC00a ITOJTydeHHs CepHOM bubmiorexa IJOK
KHCJIOThI. XUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIei cpebl COeTMHEHUSIMH Cephbl

27 Braucienne MaccoBoil T0MM BEIX0Aa bubmioreka [IOK
MPOAYKTA PEAKLUN https://m.edsoo.ru/00adec8a

2 O61mmas xegoamepncmxa 3eMeHToB VA- Bu6mmorexa 1JOK
I PYITIBL. A3OT, PACIPOCTPANICHHE B [PHPOE, https://m.edsoo.ru/00adeeab
(bu3NYECKUe B XUMUICCKIE CBOMCTBA

29 AMMHaK, ero GU3HYeCKrue i XUMHUICCKHE bu6mmoreka [JOK

CBOICTBA, NIOJIy4€HHE U IPUMEHEHHE

https://m.edsoo.ru/00adf004
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[Ipaktuueckas padorta Ne 3 mo teme

bu6mmoreka [JOK

30 «[Tonyyenne aMMHaKka, U3y4CHHE €ro _
CBONHCTE https://m.edso0.ru/00adf180
31 A3zoTHas KHCIOTa, e€ PU3ndecKue u bu6mmoreka [JOK
XUMHYECKUE CBOKCTBA https://m.eds00.ru/00adf306
Hcnonp30oBaHne HUTPATOB U COJICH aMMOHHUSI B
32 KauecTBe MUHEPAJIbHBIX yI100peHuil. bubmmorexa [IOK
XUMHYECKOE 3arpsi3HEHNE OKPYKaroIen https://m.eds00.ru/00adf518
CpeIbl COEMHEHUIMH a30Ta
®dochop. Oxeun dhochopa (V) u pochopras Bumorexa [JOK
33 KHCIIOTa, PU3NYECKUE U XUMUYECKUE https://m.edsoo.ru/00adf68a
CBOMCTBA, IIOJIy4CHHE — '
Hcnonws3zoBanue ¢pocdatoB B KauecTBe Bu6morexa IJOK
34 MUHEpATbHBIX YA0OpEeHU. 3arps3HeHue https://m.eds0o.ru/00adfe20
puUpoaHON cpeasl pocharamu — '
35 Yruepon, pacupocTpaHeHue B IPUPOJE, bubmoteka IJOK
(bu3nYeCKre U XUMUYECKHE CBOICTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoza, ux Gu3ndecKue u Bu6morexa LIOK
36 XUMHUYECKUE CBOMCTBA. DKOIOTMYECKHE https:/m.edsoo.ru/00adfebe
npo0JIeMbl, CBsI3aHHBIE ¢ OKcHIoM yriepoaa(lV) — '
. bubmotexa [JOK
37 VYronpHas KUCIOTa U €€ COJH https:/m.eds00.ru/00ae006¢
[Ipaktuyeckas padota Ne 4 o Teme Bu6morexa LIOK
38 "[Tonydyenue yriekucnoro raza. KauecrseHnas .
peAKIEA HA KAPGOHAT-HOH" https://m.edso0.ru/00ae027e
39 [TepBoHavabHbIE TOHATHS 00 OPraHUYECKUX bubmuorexa [IOK
BEIIIECTBAX KaK O COCIMHEHUAX yTiiepoaa https://m.edsoo.ru/00ae054e
40 K . bu6mmoreka [JOK
DEMEIL 1 CT0 COCIRTHOI https://m.edso0.ru/00ae080a
a1 [Ipaktuueckas padora Ne 5. Pemienue bubmotexa [JOK

OKCIICPUMCHTAJIbHBIX 3aaa4 110 TEME

https://m.edsoo.ru/00ae0bf2
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«BakHei e HeMeTAJJIBL 1 UX COEIUHEHUS)

Kontponbnas pabora Ne3 o reme

bu6mmoreka [JOK

42 N
«Baknenmme HeMeTaJlTbl U UX COSTUHCHUS https://m.edso0.ru/00ae0el18
OO611ast XapaKTepUCTHKA XUMUYECKHUX
43 3JIEMEHTOB — METAJI0B. MeTtannnyeckas bubmotexa [JOK
CBSI3b M METAJUINYECKasl KpUCTAIUINY eCKas https://m.edso0.ru/00ae103e
pemérka. usnyeckre CBOMCTBA METAJIIOB
1 é(HMquCKHe CBOI/ICTjsa METaJJIOB. i} Bu6morexa LOK
JICKIPOXHMHITCCIHI P HAPDICHAN https://m.edsoo.ru/00ae1156
METaJIJIOB
OO6mme crnocoObl MOYYeHHs] METaIOB.
CnnaBbl. Berunciienus no ypaBHeHUSIM bubmmorexa [IOK
45 N
XUMUYECKUX PEAKLHM, €CIIM OJIUH U3 https://m.edsoo0.ru/00ael1156
peareHToOB COAEPKUT IPUMECH
16 n bu6moreka [JOK
OFATHE O KOPPOSHH METaILIoB https://m.edsoo.ru/00ae1278
47 bubmotexa [JOK
[enosrbte MeTanEl https://m.edsoo.ru/00ael4b2
48 0 bu6moreka [JOK
KOHILSL M THAPOKCHIGT HATPHA M RaiA https://m.edsoo.ru/00ae14b2
49 IllemouyHO3eMeENNbHBIC METAIIBI — KaJIbLHNA 1 bubmioreka [IOK
MarHuu https://m.edsoo.ru/00ae15e8
50 B . bu6mmoreka [JOK
WRHCHIHE COCAMHCHILT KaTIbHIA https://m.edsoo.ru/00ae15e8
51 O0001Ie e U cucTeMaTu3anys 3HaHUN
52 e OLI ed bubmoteka [JOK
€CTKOCTh BOJIBI M CIIOCOOBI €€ YCTPaHEHUS https://m.eds00.r/00¢1886
53 IMpaktiueckas pabora Ne 6 mo Teme bubmorexa IJOK
"YK€cTKoCTh BOJIBI U METO/BI €€ yCTpaHEHHs" https://m.edsoo.ru/00aelae8
54 ATIOMUHHHA bubmoteka IJOK
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https://m.edsoo.ru/00aelc64

55 A . bu6mmoreka [JOK
MdoTepHbIe CBOMCTBA OKCHIAa U THIPOKCUIA https://m.edsoo.ru/00ael c64
Bbu6moreka [JOK
>0 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcuapl, rugpokcusl U conu xenesa (1) n bubmmoreka LIOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001Ie e U cucTeMaTu3anys 3HaHUI
60 [Tpaktrnueckas padora Ne 7. Pemenue Bu6miorexa [IOK
SKCTICPHMCHTATIDHDIX 34/ HO TEME https://m.edsoo.ru/00ae3de8
«BaxxHeimme MeTaIbl U UX COSTUHCHHUS
Boruucnenus no ypaBHeHUSIM XUMUYECKUX
5 peZKHI/II/I, €CJIM OJIMH U3 PEareHTOB JaH B BuGotexa LIOK
MSDBITICE HITH COACPIAT HPHMECH. https://m.edso00.ru/00ae1750
Brraucienust MaccoBoii 10IH BBIXO1A
MPOJIYKTa PEAKITUN
61 OO6o001mIeHne U cUCTeMaTH3aIus 3HAHU]
62 Kontponsnas pabora Ned mo teme
«BakHe#mre MeTaIbl U UX COCTUHCHHUS
63 BerniectBa 1 MmaTepHasibl B IOBCEIHEBHON bu6moreka [JOK
JKU3HH YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKaIOLIEH bubmmoreka [IOK
cpenbl https://m.edso00.ru/00ae4270
65 Pouib xumMuM B pellieHnr 3KOJOTMYECKUX bubmoteka [JOK
npoosemM https://m.edsoo.ru/00ae4270
66 PezepBHblii ypok. O00011eHNE U bubmuorexa LIOK
CHCTeMaTH3alusl 3HAHUM https://m.edsoo.ru/00ae0dOa
67 Pe3epBHblii ypok. O00011eHNE U bubmmoreka LIOK
CUCTEMAaTH3al1s 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepsHbIii ypok. O6001ICHNHE 1 bubmmorexa [IOK
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cucTeMaTU3alMI 3HAHUN

https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68



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




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISAI YYHEHUKA

* Xumus, 9 kinacc/ 'adpuensn O.C., OctpoymoB N.I'., Cnaakos C.A., AKIMoHEpHOE
obmectBo «M3narenscTBO «IIpocBemienue
* Xumust, 8 kinacc/ 'abpuensua O.C., OctpoymoB W.I'., Cnagkos C.A.,

AxrmonepHoe obmectBo «M3narensctBo «IIpocBemenues

Xumus, 8 knace/ I'abpuensa O.C., Ocrpoymon W.I'., Cnaakos C.A., OOO
«M3narensctBo «/Ipodar»
3anaunuk o xumuu. 8 knacc. Kysnenona H. E., Jleekun A. H.

https://file.11klasov.net/806-zadachnik-po-himii-8-klass-kuznecova-ne-levkin-

an.html

METOAUYECKHUE MATEPUAJIBI IJIAA YYUTEJIA

Xumnueckue 3Haku. MiBanoB A. b., Topauit M. B. http://tIf.ucoz.site/knigi/khim-

ehlemety 2 v pdf.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Xumus. 8 kiacc. [Toypounsie miansl K yueoHuky. ['abpensia O.C.
https://file.11klasov.net/15810-himija-8-klass-pourochnye-plany-k-uchebniku-
gabrieljana-os.html

Xumus. 9 knacc. [Toypounsie mansl k yueoHukam - ['abpuensia O.C., Pyasutuc
I'.E.
https://file.11klasov.net/8670-himija-9-klass-pourochnye-plany-k-uchebnikam-

gabrieljan-os-rudzitis-ge.html



https://file.11klasov.net/806-zadachnik-po-himii-8-klass-kuznecova-ne-levkin-an.html
https://file.11klasov.net/806-zadachnik-po-himii-8-klass-kuznecova-ne-levkin-an.html
http://tlf.ucoz.site/knigi/khim-ehlemety_2_v_pdf.pdf
http://tlf.ucoz.site/knigi/khim-ehlemety_2_v_pdf.pdf
https://file.11klasov.net/8670-himija-9-klass-pourochnye-plany-k-uchebnikam-gabrieljan-os-rudzitis-ge.html
https://file.11klasov.net/8670-himija-9-klass-pourochnye-plany-k-uchebnikam-gabrieljan-os-rudzitis-ge.html

Kputepun orieHku yueOHOM A€ TEIbHOCTH 10 XUMUU

1. OwueHka ycTHOro oTBeTa

OT1meTka «5»:

- OTBET IOJIHBIA U MPAaBUJILHBIA HA OCHOBAHUM U3YUYEHHBIX TEOPHU;

- Marepuall U3JI0KEH B ONPEIEIIEHHON JIOTUYECKOH MMOCIEA0BATEIbHOCTH, JINTEPATY PHBIM
SI3BIKOM; - OTBET CAMOCTOSITEIILHBIN.

OTMeTKa «4»;

- OTBET NOJHBIM U NPaBUIbHBIA HA CHOBAHUY U3YyUYEHHBIX TEOPHIl;

- Marepuall U3JI0KEH B ONPENEIICHHON JIOTUYECKOM MMOCIIEA0BATENBHOCTH, IIPU ATOM JIOITYILEHbI
JIBE-TPU HECYIIECTBEHHBIE OIIMOKHU, UCIPABICHHBIC 110 TPEOOBAHUIO YUUTENS.

Ot1metka «3»:

- OTBET IOJHBIN, HO MPU ATOM JIOMYyIICHA CYIIECTBEHHAs OIMOKA MJIM OTBET HEIOJIHBIH,
HECBSI3HBIN.

OTmeTKa «2»!

- Tpu 0TBeTe OOHAPYKEHO HEMOHHUMAaHUE YYaIlUMCS OCHOBHOTO COJIEP)KaHUS yueOHOr0o
MaTtepHalia Ui JOMYIIeHbI CYIIeCTBEHHbIE OMIMOKHN, KOTOPhIE YUAIIUICS HE MOXKET UCIPaBUTh
MPY HABOJAIIMX BOIPOCAX YUUTENS], OTCYTCTBUE OTBETA.

2. OueHka IKCNePUMEHTATIbHBIX YMEHHU
OreHka CTaBUTCS HA OCHOBAaHUY HAOJIIOICHUS 32 YUAITUMUCS U TUCbMEHHOT'O OTYETa 3a
pabory.
OTrMeTKa «5»:
- paboTa BBIMOJHEHA MOJHOCTHIO U TPABHIILHO, ClIeJIaHbI MPABUIIbHBIC HAOIIOICHUS U BBIBOJIBI;

- DKCIIEPUMEHT OCYIIECTBJIEH MO MJIAHY C y4€TOM TEXHUKH 0€30IaCHOCTH U MpaBui paboThl €
BEIIECTBAMH U 000y JOBaHUEM;

- TPOSIBJICHBI OPTaHU3AIIIOHHO - TPYIOBbIE YMEHHUSI, TOAJIEP’KUBAIOTCS YUCTOTa pabodero Mmecra u
MOPS/I0K (Ha CTOJE, SKOHOMHO HCIIONb3YIOTCSI pEaKTUBBI).

OTmeTKa «4»:

- paboTa BBIIIOJIHEHA TPAaBUJIBHO, CACTAaHbI IPaBHIIbHBIC HAOIOICHHUS U BBIBOJIBI, HO TIPH 3TOM
9KCHEPUMEHT MPOBECH HE MOJHOCTHIO UJIH JIOMYIIEHbI HECYIIECTBEHHbBIE OIIMOKH B paboTe C
BEIIECTBAMU U 000PY10BaHUEM.

OrmeTka «3»:

- paborta BBINOJHEHA MPAaBUJIFHO HE MEHEE YeM HAIOJIOBUHY HJIM JIOMYIIeHa CYIIECTBEHHAS
omrOKa B X0J1€ IKCIIEpUMEHTa B 00BSICHEHUH, B 0(pOPMIIEHUU PaOOTHI, B COOIIOIEHUH TTPABUIT
TEXHUKH 0€30IaCHOCTH Ha PaboTe ¢ BEIIeCTBAMU U 000pyA0BaHUEM, KOTOpasi UCIIpaBiIsIETCs 10
TpeOoBanmio yunutens. OrTmerka «2»:

- jomyuieHsl ABe (1 0oree) CymeCTBEHHBIE OMMOKY B X0/1€: SKCIIEPUMEHTa, B O0BSICHEHUH, B
oopmieHnu paboThI, B COOJIIOICHUN MTPABHII TEXHUKU 0€30MaCHOCTH Mpu padboTe ¢
BELIECTBAMU U 000pPYI0BaHUEM, KOTOPbIE yUaIUics HE MOXKET UCIPaBUTh JaXke IO
TpeOOBAHMIO YUUTEIIS;

- paboTa He BBINOJIHEHA, Y YYaIllerocs OTCYTCTBYET 3KCIIEPUMEHTAIbHbIE YMEHHUS.

3. OneHka yMeHHii pelmaTh pacueTHbIE 3212491
OTtmMmeTKa «5»:

- B JIOTUYECKOM PACCYXJICHUH M PEIICHUU HET OIMMOOK, 3a7ja4a pelieHa parioHaIbHBIM
criocoooM; OTMeTrka «4»:

- B JIOTUYECKOM PACCYXJICHUH U PEIICHUs HET CYIECTBEHHBIX OMMOOK, HO 3aa4a pelieHa
HEepaIMOHAJILHBIM CIIOCOOOM, HIIM JOMYIIEHO HEe 00Jiee IBYX HECYIIECTBEHHBIX OIIHOOK.

OrmeTKa «3»:



- B JIOTHYECKOM PACCYXJICHUHU HET CYNIECTBEHHBIX OIMIMOOK, HO JIONMYIIEHA CYyIIeCTBCHHAS
OIMOKa B MATEMAaTHYECKUX pacyeTax.
OTMeTKa «2»:

- HMCCTCA CYIICCTBCHHBIC OIIMOKHU B JIOTHYECKOM PACCYKACHHUHN U B PCHICHUU,
= OTCYTCTBHUC OTBCTA HaA 3alaHHC.

4. Ouenka NMCHLMEHHBIX KOHTPOJILHBIX padoT OTMeTKA
«5»:

- OTBET MOJIHBIA U MPABWIbHBIN, BO3MOXKHA HECYIIIECTBEHHAS OLTHOKA.
OTMmeTKka «4»:

- OTBET HEMOJHBIN WK JOMYIIEHO HEe 00Jiee TBYX HECYIIECTBEHHBIX ONTHOOK.
OTMmeTKa «3»:

- paboTa BBIMOJHEHA HE MEHEE YeM HATOJIOBHUHY, TOMYIIeHA OHA CYIIECTBEHHAs OIIMOKA U MPH
3TOM JIBE-TPHU HECYILIECTBEHHBIE.
OTMeTKa «2»:

- paboTa BBIMOJIHEHA MEHBIIIE YeM HAITOJIOBUHY MJIM COACPKHUT HECKOIBKO CYIIECTBEHHBIX
OILIMOOK;

= pa60Ta HC BBIIIOJIHCHA.

[1pu omeHKe BBIMOIHEHHS TMCbMEHHON KOHTPOIBHONW pabOThl HEOOXOJMMO YUUTHIBATH
TpeboBaHus equHOro opdorpaduyeckoro pexxuma

5. O1leHKa TeCTOBBIX padoT

TecTsl, cocTOSIIME U3 TIATH BOIIPOCOB MOXHO HCIIOJIB30BATh [TOCJIE U3YyUEHUS KaXk10I0
Martepuana (ypoka). Tect u3 10-15 BonpocoB ucnomnb3yercs 1l HEPHUOJUUECKOTO KOHTPOJIS.
Tect u3 20-30 BonmpocoB HEOOXOAMMO UCIOJIB30BATH JIJI1 HTOMOBOI'O KOHTPOJIS.

Hpu OYEHUBAHUU UCNOTb3Yemcs Cﬂedyiou;aﬂ wkKajua.

JUTS TECTa U3 5 BOIIPOCOB st Tecta u3 30 BOmpocCoB:
o HET OIINOOK — OIEHKA «3»; o 0 25-30 mpaBWILHBIX OTBETOB — OIEHKA «5»; o
OJlHa OIINOKa — OLEHKa «4»; 19-24 npaBWILHBIX OTBETOB — OI[€HKA «4»,
o IIBE OIIMOKY — OLEHKA «3»; o 0 13-18 npaBUIBHBIX OTBETOB — OIEHKA «3»; o
TPH OIIUOKU — OLEHKA «2». MeHblIIe 12 mpaBUJILHBIX OTBETOB — OLEHKA «2).




KOHTPOJIbBHO — UBMEPUTEJIbHBIE MATEPH AJIbI
CraproBasi KOHTpoJIbHast padoTa mo Xumuu 8 kiaacc. Bapuanr 1
1. Jlate onpenenenue TepMuny «BemecTBoy.
2. BcTaBbTe MPOIYIIEHHOE CIIOBO — TEPMUH: ... - MEIbUailiasi YaCTHIIA BEIIECTBA
3. Kakoii ra3 HeoOX0oauM IS JBIXaHUS?
a. a3or 0. KHCIOpO.I B. YIJIEKUCIIBIA Ta3 T. BOAOPOA

4. W3 nepeuHsi BbIOepuTe meJo

a. YKCYCHasl KUCII0Ta 0. xene3o B. KHCIIOPOJ r. M4
5. [IpuBectu mpumep BeliecTBa, paCTBOPUMOTO B BOJIE.

a. )KeJe3o 0. rivHa B. YKCYC I. IpeBECHHA

6. CooTHecuTe MpeMTOKEHHBIE TPUMEPBI ¢ TOHATUSAMU: 1) Teo wim 2) BemecTBo (OTBET
3amucaTh MOCIEN0BATENbHOCTRIO HIUPD).

A |[B [B [T [A |E

npumepwvl. NOHAMUSL:
a.TBO31b T. CTEKIJIO 1) Temo

0. Ba3za II. MOHETA 2) BEIIEeCTBO

B. XKCJIC30 €. MCOb

7. W3 mepeyHs mpuiaraTelbHBIX BEIOEPUTE T€, KOTOPHIE MOYXKHO UCIOIB30BATh IS
XapaKTEepUCTUKHU

npeoepo306020 Heba:

a. KeJe3HbIN 0. MAarHUTHBIN B. CBUHIIOBBIH T. TSOKENBIN 1. cepeOpucTo - Genblit

8. OnmmmTe cBOMCTBA caxapa, MPUAEPKUBAsICh CIEAYIOIIEro MjIaHa: arperaTHOe COCTOSIHUE
(Ipu HOPMAaJNBHBIX YCIOBUSX), LIBET, 3aMlax, pACTBOPHUMOCTE B BOJIE.

9. Ilpukrouenust roHOTO XMMHKa FOxa.

CeroaHsl MBI pacCKa)keM BaM PO IOHOT'O HEYAa4IUBOI0
uccieaoBaressi, koroporo 30ByT FOx (ot cioB "oHbiit xuMuk"). Eciu
ObI B 3ameuatenbHol cka3ke Hukonas Hocora "lpukinroueHus
Hesnaiiku u ero apyseit" ObUT KOPOTHIIIKA, KOTOPBIH JIFOOHIT BCE
CMEIIUBATh U CMOTPETh, YTO IMOJTYIUTCS, TO €r0, BEPOATHO, 3BAJU ObI
UMeHHO Tak. [IpaBia, XUMUIO OH 3HAJI MIOKAa HE OYEHb XOPOIIO0, HO 3aTO
OYEHb JIFOOUIT XUMUYECKHE OIBITHI.




Opnaxael FOX momo3nHa 3acuzencs B 1a0opaTOpUH U 3axX0Ten ecTh. [Ipuas Ha KyXHIO, OH
BCKUIISITUI BOY, 3aBapuJ daid, no6aBui caxapa. U Tyt FOx nmpuszamgymarcs, oka3pIBaeTcs Ha
KYXHC MOXHO YBUJACTH PA3JIMYHBIC ABJICHUA,

npoucxondiure ¢ Bemecrsamu. FOX cxBaTui kKapaHJall U COCTABUJI CIIMCOK XUMUYECKUX
SIBJICHU, KOTOPBIE MOXKHO HaOMroaaTh Ha KyxHe. [Tomorute KOXy pazobpatbcs, Kakue mporecchl
XMUMHUYECKHUE, a Kakue QU3NUYEecKue U nouyemy?

a. TOpCHUC NPUPOAHOrO ra3a Ha KyXHC; 0. cKkHcaer MOJIOKO,
B. [IOATOPAaHUE MMUIH,
T'. TasgHUC JIbJa ITPU pasMOpaKNUBAHUU XOJOAUJIbHUKA,

J1. TallleHUe COAbl JMMOHHOW KHCIIOTOM MPHU MPUTOTOBJIEHUN OJIMHOB.

CraproBasi KOHTpoJIbHasi padoTa mo Xumuu 8 kiaacc. Bapuanr 2
1. Jatb omnpeseneHue TEPMUHY «TEIO».
2. BcTaBbTe MPOIYIIEHHOE CIOBO — TEPMUH: ... - MEIbyUaiiliasi YaCTHIIA BEIECTBA
3. 3.Kakoii ra3 HeoOX0auM 1Sl IbIXaHUs?
a. a3or 0. KuCIopoa B. YIJICKUCIBIN ra3 T. BOZOPOJI
4. U3 nepeunst BEIOEpUTE geuiecmeo
a. YKCyCHasi KUCJIO0Ta 0. MpoBOJIOKA B. BO3JIyX I. KyBLUIMH

5. IlpuBectu npumep BelecTBa, HEPACTBOPHUMOIO B BOJIE:
a. caxap 0. rimHa B. COJIb T. coma

6. CooTHecuTe MPeATOKEHHbIE PUMEPHI C MOHATUAMU: 1) Teso uiu 2) BemecTBo (OTBET
3anMcaTh MoCie0BaTeIbHOCTBIO LIU(D).

A |s [B [r [a |E

npumepul. nOHAMUA.
a. 30JI0TO 0. xamiga B. MCIb I'. IICCOK II. TUHEMKa €. caxap

7. W3 nepeuHs npuiaraTelbHbIX BBIOEPUTE T€, KOTOPHIE MOKHO MCII0Ib30BAaTh JJIs
XapaKTEPUCTUKHU

YMPEHHE2CO UHEA Ha ocennell mpaee.

a. ApKUil 0. cepeOpHUCThIi B. CEpBIil . CTAIBHON JI. 30JI0TOH

8. OnuimTe CBOMCTBA PACTUTEIBHOIO Maciia, IPUIEPKUBASCH CIEAYIOIIETO MIaHa: arperaTHoe
cocTosiHue (IpU HOpMaJbHBIX YCIOBHUAX), IIBET, 3a11aX, pPACTBOPHUMOCTb B BOJE.



9. [Ipukiouenus rHOro xuMuka FOxa.

— CeroaHs Mbl pacCKa)KeM BaM IPO IOHOI'0 HEYAA4JIMBOIO UCCIEA0BaTENs,
koToporo 30ByT FOX (0T cyioB "toHbIi xuMuk"). Eciiu Ob1 B 3aMeuaTenbHOM ckaske Hukomas
Hocoga "IIpukmtouenus: Hesnaiiku u ero apy3ei" 6bUT KOPOTHILIKA, KOTOPBIH JII0OOMT BCE
CMEILUBATh U CMOTPETh, UTO MOITYIUTCS, TO €r0, BEPOATHO, 3Basi Ob UMEHHO Tak. [IpaBna,
XMMHMIO OH 3HaJ IOKA HE OYEHb XOPOIIIO, HO 3aTO OUEHb JIFOOMII XUMUYECKHE OIBITHI.

Opnax el FOX momosnHa 3acuzencs B 1a0opaTOpUH U 3axX0Ten ecTh. [Ipuas Ha KyXHIO, OH
BCKUIIATHUII BOAY, 3aBapuil 4aii, 1ob6aBmi caxapa. M Tyt FOx mpusagymascs, oka3bIBaeTcs Ha
KYXHE MOXKHO YBHJIETh Pa3IINYHbIC SIBICHUS,

IPOHCXOAIINE C BemecTBaMu. FOX cXxBaTHII KapaHAall U COCTaBHII CIIMCOK XUMUYECKHX
SIBIICHH, KOTOpbIE MOKHO HabmoaaTh Ha KyxHe. [lomorute FOXy pazoOpaThcsi, Kakue mporecchl
XMMHUYECKHE, a KaKue GU3NIECKUE U IToYeMy ?

a. TOpEHHE MPUPOJHOTO T'a3a Ha KyXHe; 0. CKHCAaeT MOJIOKO;
B. TIOJITOPAHUE TTUIIIH;
T. TasHUE JbJa MPH Pa3MOPAKUBAHUU XOJOAHILHUKA;

J. ralli€eHue Cobl JIMMOHHOM KHCIIOTOH IIpU MPUTOTOBJICHUHN OJIMHOB.

OTBeTHI
CrapToBasi KOHTpOJIbHasl paboTa mo Xumuu § kinacc. BapuanT 1
BemectBo-3T0 TO M3 "ero cocrost tena (106)
Atom (16)
0 (10)
r(16)
B (10)
221221 (20)
B, (20)

TBepaoe, Oemnoe, 0e3 3amaxa, XOpoIIo pacTBOpUMoE B Bojie (40)

© © N o g bk~ 0 N E

XUMHYECKHE: a,0,B,11



¢dusnueckue: T (50)

CrapToBas KOHTpOJIbHAsE paboTa Mo Xumuu 8 kinacc. Bapuant 2

1

. Temo-3T0 TO YTO Hac okpyxaet (16)
2. Atom (10)
3.6(10)
4.a(16)
5.6 (16)
6.
7
8
9

212212(26)

.0,r (20)
. KHUIKOE, XKeNToe, O3 3armaxa, He pacTBOpuMoOe B Bojie (40)

. XUMHYEeCKue: a,0,B,11

¢dusnaeckue: T (50)

Ha Beimonnenue pabotsl 20 MUHYT

MaxkcuMaipHOE KomuecTBo 18 0asmioB

Baer Menee 9 9-12 13-16

17-18

Ornenka 2 3 4




