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MNOACHUTEJIbHAA 3AIIMCKA

[Iporpamma nmo XuMHHM Ha YPOBHE OCHOBHOTO O0IIIETO 00pa30BaHUs COCTaBICHA
HAa OCHOBe TpeOOBaHMUA K pe3yJibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEeIbHOU
porpaMmMbl OCHOBHOTO 0011ero obOpaszoBaHusi, npeactaBieHHbXx B PI'OC 00O, a
Takke Ha OCHOBe (enepanbHO pabouell NporpaMMbl BOCHUTAHUS U C Y4YETOM
KOHIEMIIMM TPENoJaBaHus y4yeOHOro mpeameTa «XUMHUS» B 00pa30BaTeIbHBIX
oprannsanuax Poccuiickon Penepanun.

[IporpaMma 1o XuMHUM [OaéT NPEACTaBICHHE O MENsAX, oOmieil crpaTeruu
oOyueHusl, BOCIIUTAHUS W Pa3BUTUS OOYdYaIOIIMXCS CPEACTBaAMH Y4eOHOTO mIpeaMmeTa,
yCTaHaBIMBaeT  00s3aTeNIbHOE  NPEIMETHOE  COJAEpKaHMEe,  IpeaycMaTpuBaeT
pacopeneneHue €ero mo KjaccaM M CTPYKTypHUpOBaHHME II0 pas3jiesiaM U TeMaM
IporpaMMbl MO  XHMHH, ONPEACISIET  KOJWYECTBEHHbIE W KAaYECTBEHHbBIC
XapaKTEPUCTUKHU COAEPIKAHUS, PEKOMEHAYEMYO IIOCIEA0BATEIIBHOCTD U3YUEHUS! XUMUN
C y4€TOM MEXIIPEJAMETHBIX U BHYTPUIPEIMETHBIX CBSA3EH, JOTUKUA Y4eOHOTO Ipolecca,
BO3PAacCTHBIX OCOOEHHOCTEW 00YyYaroIIMXCs, ONpeAesieT BO3MOKHOCTH IpeaMeTa s
peanu3anu TpeOOBaHUMM K pe3ylbTaTaM OCBOECHHUS OCHOBHOW 00pa3oBaTElIbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHsA, a Takxke TpeOOBaHUM K
pe3yibpTaTaM OOyYeHMs] XMMHUU Ha YpPOBHE IIeJedl M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB YUEOHO-II03HABATENILHON JIESITEIbBHOCTU 00Y4YaroIIerocs Mo OCBOCHUIO Y4eOHOTO
COJIEp KaHUSI.

3HaHWE XHMHHM CIYXUT OCHOBOM i1 (POPMHUPOBAHUS MHMPOBO33PECHHUS
oOy4aromierocsi, ero MpeACTaBICHUN 0 MaTepUalbHOM €JUHCTBE MHUpPA, BAXKHYIO POJb
UrparT (HopMUpyeMbIe XUMUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUIX YHEPTUU U 00
HBOJIIOIIMYU BEIIECTB B MPUPOJIE, O MYTAX PELICHUS TJI00ATBHBIX MPOOJIEM YCTOMYMBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOW, DHEPrE€TUUYECKOM, MUIIEBOM M 3KOJIOTHYECKOU
0e301acHOCTH, TPOOIIEM 3IPABOOXPAHEHHUSL.

N3yuyenne xumuu:

CriocoOcTByeT peanu3aii BO3MOXXHOCTEH /111 cCaMOpa3BUTUSI M (HOPMHUPOBAHMUS
KyJbTYphl JUYHOCTU, €€ 00mmed M (yHKUMOHATBHOM TI'PaMOTHOCTH; BHOCUT BKJIAJ B
dhopMUpOBaHUE MBIIIJICHUS U TBOPUECKUX CITIOCOOHOCTEH O0yJaromUXCcs,  HAaBBIKOB
150, CaMOCTOATENIbHOM ~ y4eOHOM  JIeATEeNbHOCTH, DKCIIEPUMEHTAIBHBIX U
UCCJIEI0BATENbCKUX YMEHUHM, HEOOXOIMMBIX KAK B TOBCEJHEBHON KU3HHU, TaK U B
npo(hecCUOHANBHON AesITeIbHOCTH;

3HAKOMHUT CO CHeNU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IVIAJa HAa €IMHCTBO IMPUPOJBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM
TanoM B (OPMHUPOBAHMH €CTECTBEHHO--HAYYHOW TPaMOTHOCTH OOy4arolIUXCs;
c1ocoOCTBYeT (HOPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSAM, K IPUPOJIE, K YEJOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE 0Opa3oBaHUE
00y4Jarommxcs.

Jlanubple HampaBiieHUss B OOYYEHUM XUMHUHU O0OECIeuMBarOTCS CIEHUPUKON
coJiepKaHusl yueOHOro MpeaMeTa, KOTOPBIN SBISETCS MeIaroru4ecky alaiTuPOBaHHBIM
OTpak€eHUuEM 0a30BOIl HAYKH XMMHH Ha ONIPEIEIEHHOM 3Tale e€pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPHEHTHPOBAH Ha
OCBOEHHE OOYyYaIOLIUMUCS CHUCTEMbl NEPBOHAYAIBHBIX MOHSITHA XUMHH, OCHOB
HEOPraHUYECKOM XUMHUHU U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX MOHSTUNA OPraHUYECKOU



XUMUHU.

CtpykTypa cojaepKaHus MporpaMMbl MO XHUMHUU CHOPMHpPOBAHA HA OCHOBE
CUCTEMHOT0 moaxona kK e€ wusydeHuto. CojepikaHue CKIaJbIBACTCI W3 CHUCTEMBI
MOHATUH O XMMHYECKOM JJIEMEHTE M BEUIECTBE U CHCTEMbl MOHATUA O XUMUYECKOU
peakuuu. O0e OSTHU  CUCTEMBI CTPYKTYPHO  OpPraHU30BaHbl 1O  MPUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTUSL 3HAHMM Ha OCHOBE TEOPETHUYECKUX MPECTaBICHUN
Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoauueckoro 3akona JI. . MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYCHHS O CTPOCHUU aTOMa U XUMUYECKOMN CBSI3H;

— MpeACTaBIEHUI 00 SIEKTPOTUTHUECKON AUCCOIMAIIMU BEIIECTB B PaCTBOPAX.

Teopetnueckue 3HaHMS  pAacCMaTPUBAIOTCS HA  OCHOBE  HOMIMPUYECKU
MOJIYYEHHBIX M OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEI0BATEILHO OT OJHOIO
YPOBHSL K JIPYrOMY, BBINOJHSS (PYHKIHUH OOBSICHEHHS M IPOrHO3MPOBAHUS CBOWCTB,
CTPOEHHMSI M BO3MOXKHOCTEM MPAaKTHUYECKOTO MPUMEHEHUS M TOJYUYEHHUS H3y4aeMbIX
BEILECTB.

OcBoeHue  mporpaMMbl IO  XUMHUM  CIIOCOOCTBYET  (POPMHPOBAHUIO
IPEJICTaBICHUS O XUMUYECKOW COCTaBIISAIOLIECH HaydyHOW KapTHUHBI MUpPA B JIOTHKE €&
CUCTEMHON MNpUPOJbl, LIEHHOCTHOTO OTHOLICHHS K HAyYHOMY 3HAHUIO U METOAaM
NO3HaHUs B HayKe. V3yuyeHue XuMuu NpOUCXOAUT C NMPUBJICUYCHUEM 3HAHUN U3 paHee
U3YYEHHBIX YYEOHBIX MpeameToB: «Okpyxaromuid mup», «buonorus. 5—7 knaccel» u
«®Dusunka. 7 Kmaccy.

[Ipy n3yyeHUn XUMHUHU MPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOBXMMUYECKON
HAayKd Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTUYECKOW AEsTENbHOCTU
YeJloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJNbTYyphl. 3afada y4eOHOro
npeaMeTa COCTOMT B (DOPMHPOBAHUM CUCTEMBl XUMHUYECKHX 3HAHUH — Ba)KHEHIINX
(bakToB, MOHATUN, 3aKOHOB W TEOPETUYECKHUX TIOJOKEHUN, MOCTYIHBIX 0000IIEeHUN
MHUPOBO33PEHYECKOTO XapakTepa, sA3blka HAayKd, B MPUOOLICHUHM K HAyYHBIM METOJaM
NO3HaHUS TpPU H3YYEHUHM BEIIECTB M XHWMUYECKUX peakuuid, B (HopMHpOBaHUH U
pa3BUTUU MO3HABATEJIbHBIX YMEHUM M UX NMPUMEHEHUH B y4e€OHO-IIO3HABAaTEIbHON WU
y4eOHO-UCCIEeOBATEIbCKON  NIEATENbHOCTH, OCBOEGHHMM  TpaBWi  0OE30MacHOTO
oOpallleHus C BeIleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUU Ha YPOBHE OCHOBHOI'O OOILEro 0Opa30BaHUsSI Ba)XKHOE
3HauY€HUE MPUOOPETH TaAKUE LEITH, KaK:

— (QopmMupoBaHHWE UHTEIUIEKTYyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY NPHUHATHIO PEIICHUM,
CTIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIOBHSM JKU3HU;

—  HAmnpaBJICHHOCTh  OOy4YeHUs  Ha  CUCTEMaTUYeCKoe  MpHUOOIIECHUE
00y4aroIuxcs K CaMOCTOSITEIbHON MO3HABATENIbHOM AESITEIbHOCTH, HAYYHBIM METOJaM
no3HaHUs, GOPMHUPYIOIIMM MOTHBAIUIO U Pa3BUTHE CIIOCOOHOCTEN KXUMUMU;

— o0OecrnieyeHne YCJIOBHUH, CMOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYarOIIMMUCS
OTIbITa Pa3HOOOPA3HON AESITETLHOCTH, TO3HAHUS U CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHLUH ), UMEIOIINX YHUBEPCAIbHOE 3HAUECHUE JUISIpa3IMUHbIX BUJIOB
NESTENIbHOCTH;

— (QopmupoBaHue o0mEeld (QYHKIMOHAIBHOM M  €CTECTBEHHO-HAyYHOU
I'PaMOTHOCTH, B TOM YHUCJIE YMEHUN OOBSICHATH U OLEHUBATh SIBJICHUS OKPY’KAOLIETO



MUpa, UCIIOJb3Ysl 3HAHUSL U OMbIT, MOJTYYEHHBIE MIPU U3YUYEHUU XUMHUH, TPUMEHATh UX
IPU pelIeHUu MPoOIeM B TOBCEAHEBHOM KM3HU U TPYAOBOU JESTEIBHOCTH;

— (QopMupoBaHHE Yy OOYyYalOIIMXCS TyMaHUCTUYECKUX  OTHOIICHUH,
NOHUMAHUS LEHHOCTH XHUMHUYECKUX 3HAHUW JUIsi BBIPAOOTKHM  IKOJOTUYECKU
1[EJI€CO00Pa3HOr0 MOBEJCHUS B OBITY M TPYJIOBOM JEATEILHOCTH B IIEJISIX COXPAHEHUS
CBOETO 37J0pPOBbs M OKPYKAIOLIEH IPUPOTHON CPEJIBI;

— pa3BUTHE MOTHBAIMU K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIHUTAHUIO Ha OCHOBE YCBOEHHUS OOIIEYETOBEYECKUX LEHHOCTEM, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS M HAPABICHHOCTH JATBHEHUIIIET0 O0yUeHHUS.

OO6miee uncao 4acoB, OTBEACHHBIX JUISI M3YUYCHHS] XUMHUHM Ha YPOBHE OCHOBHOTO
obmrero obpazoBanus, coctariseT 136 yacos: B 8 kitacce — 68 yacop (24aca B HEJIEIIO),
B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).

COAEP KXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/IbHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XUMHUM B )KU3HU YENOBEKA. XUMUSA B CUCTEME HAyK. Tena
u BemiecTBa. DU3MUECKHE CBOWCTBA BEIIECTB. ATpPETraTHOE COCTOSIHUE BEILECTB.
[lonsiTue o0 Meromax mo3HaHUS B XUMUH. YucTble BemectBa U cMmecu. CrnocoObl
pa3aeneHus] CMECEH.

ATOMBI U MOJEKYJbl. XHUMHYECKUE dSJIeMEHThl. CHMBOJBI XUMHUYECKUX
a51eMeHTOB. [IpocThIe U CIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumunyeckasi ¢popmyiia. BalneHTHOCT aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHass aromHas wmacca. OTHOCHTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast 0J11 XMMUYECKOTO JJIEMEHTA B COEIMHEHNUU.

KomnuectBo BemectBa. Monbs. MossipHass macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl U YUCJIa CTPYKTYPHBIX €AUHUI] BelecTBa. Pacuérel mo ¢popmynamMm XUMUYECKHUX
COCIVHEHNH.

du3znyeckre U XMMUYECKHE SIBJICHUSA. XUMHUYECKas peakiusi U e€ MPU3HAKU.
3aKOH COXpaHEHHMs MacChl BelIeCcTB. XHMHYecKkue YypaBHeHus. Kiaccudukanus
XUMHUUYECKUX PEAKIUN (COSTUHEHHUS, PA3JI0KECHUS, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYyAOH, mpaBuiamMu paboTel B jaboparopuud u
npuémMamMu oOpaiieHuss ¢ J1abopaTOpHBIM OOOpPYJOBaHUEM, W3YYEHHUE M OINHUCAHUE
(bu3nYecKX CBOMCTB 00pa3I0OB HEOPTaHMUECKUX BEIECTB, HaOMIOAeHUE (HU3UUECKUX
(myaBlieHWE BOCKa, TasHWE JIbJla, pPACTHUpPAHUWE caxapa B CTYIKe, KUIEHUE U
KOHJIEHCAIlMsl BOJbI) M XHUMHUYECKMX (TOpPEHHE CBEYHM, MPOKAJIMBAHUE MEAHOU
MIPOBOJIOKH, B3aWMOJICHCTBUE MeJIa C KHUCJIOTOM) SIBJICHUM, HAOMIOJCHUE U OINMHUCAHUE
NPU3HAKOB MPOTEKAHMUSI XMMHUYECKUX peakinil (pa3iiokKeHUe caxapa, B3auMOeCTBUE
CEpHOM KHUCJOTBI C XJOpuaoM Oapusi, pasnoxkenue rtuiapokcuga meau (1) mpum
HarpeBaHuM, B3aUMOJIEHCTBUE kee3a ¢ pacTBopoM coiu meau (II), uzyuenue cnoco0oB
pasfenieHuss CMeced: ¢ TOMOUIbI0 MarHuta, (uUiIbTpOBaHWE, BHIIAPUBAHUE,
JTUCTWUISIIMS, XpoMaTorpadusi, MPOBEACHNE OUYUCTKU MOBAPEHHON COJIM, HAOII0/IeHNE
U OIMCaHHE PE3yJIbTaTOB MPOBEJIEHUS ONbITA, WIUTFOCTPUPYIOLIErO 3aKOH COXPAaHEHUs
MaccChl, CO3/IaHHE MOJENEN MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxHeiliue npeacTaBUTEIM HEOPraHMYECKHUX BelleCTB



Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3JIeMEHT M MIPOCTOE
BelecTBo. Haxoxxaenue kuciopoja B npupojie, puandeckue U XUMHUUECKHE CBOMCTBA
(peakuu  ropeHusi). Oxcunabl. [lpumenenue kucinopojga. CrocoObl MONTyYEHUS
KHCIIOpOJia B J1a0OpaTOpUu M MPOMBIIUIEHHOCTU. KpyroBopoT KucCiaopoaa B MpUPOJIE.
O30H — anoTponHas MoAU(PUKALINS KUCIOPO/Ia.

TemnoBoii 3¢(heKkT XUMHUUECKON peakluy, TEePMOXUMUYECKUE YPaBHEHHS, IK30-
U DHIOTEPMHUYECKHE pEaKUWU. TOIUIMBO: Yrojdb W METaH. 3arpsi3HEHUE BO3/yXa,
YCWJIEHHE MMApHUKOBOI0 d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anmeMeHT u npoctoe BemecTBo. Haxoxaenue Bogopoaa B MPHUPOJE,
bu3nUecKkue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI nosydyeHus. Kucinotsl u
COJIH.

Momnsipabiii 00bE€M razoB. Pacué€rel Mo XUMHUYECKUM ypaBHEHUSIM. Dusznueckue
CBOMCTBa BOJbl. Bosa kak pactBoputenb. PacTBopbl.

Hacepiiennble 1 HEHACBILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 107151 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA BoAbl. OcHOBaHMS. Poiib
pacTBOpPOB B IPUPO/IE U B JKU3HU YeTI0BeKa. KpyroBopoT BOJbI B IPUPOJIE. 3arpsi3HEHUE
NPUPOHBIX BOA. OXpaHa U OYKCTKA MIPUPOIHBIX BOJ.

Knaccudukanus wneopranmdyeckux coeauHenuil. Oxcupapl. Knaccuduxarms
OKCH/JIOB: cojieo0pasyromue (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBbIC) U
HecosieoOpasyromue. Homenknarypa okcugoB. @U3Wyeckue U XUMHUYECKHE CBOMCTBA
okcuaoB. [lomyyeHne OKCHUIoB.

OcHoBanusa. Krnaccudukanus ocHOBaHUN: WIENOYM UM HEPACTBOPUMBIE
ocHoBaHudA. HomeHknarypa ocHoBaHui. @Puznueckue M XUMHUYECKHE CBOMCTBA
ocHOBaHuU. [lonmyueHne ocHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucinor. Puznyeckue H
XAMHUYECKUE CBOMCTBA KUCIOT. Psg aktuBHOCTH MeTaimioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Conu. Homenkiarypa cosieid. @U3HUECKHEe U XMMHUYECKUE CBOKCTBA COJIEH.

[Tonydenue conen.

I'eneTnueckas cBsI3b MEKy KIaCCaMU HEOPTAaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KAa4eCTBEHHOE OIPENICIICHUE COJCPKAHUS KHUCIOPOJAa B BO3AYyXE, MOJIyYEHHE,
coOuMpaHue, pacrlo3HaBaHUE W HU3YYEHUE CBOWCTB KHUCJIOpPOJAA, HaOIIOJEHUE
B3aUMOJICHCTBUSA BEIIECTB C KUCJIOPOJOM M YCJIOBUSI BOSHUKHOBEHUS W MPEKPAIICHUS
ropenus (mMoskapa), O3HaKOMJIEHHE C 00pa3laMH OKCHIOB U OMHCAHWE HUX CBOWCTB,
MoJlyuyeHue, coOupaHue, paclo3HaBaHWE M H3YyUYECHHE CBOMCTB BOJIOpoja (rOpeHue),
B3aumojeicTBue Bojopoaa ¢ okcugoM Meau (II) (BO3MOXKHO HCHOJIB30BaHUE
BUJICOMATEPHUATIOB), HAOIIOJEHUE OOpa3IOB BEMIECTB KOJUYECTBOM |  MOIIb,
HCCJIEIOBAHNE OCOOEHHOCTEH PAcCTBOPEHHMsI BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOTO
BEILIECTBA, B3aMMOJICHCTBUE BOJbI C METAUIAaMU (HATPUEM U KaJblKEM) (BO3MOXKHO
UCIIOJIb30BaHUE  BHJIEOMATEPUANIOB), HCCJIEIOBAaHUE O0pa3lOB HEOPraHMYECKUX
BEILECTB PAa3IUYHBIX KJIACCOB, HAOJIOJEHUE HM3MEHEHMsS] OKpPACKM MHIUKATOPOB B
pacTBOpax KHUCJIOT U IeJoYel, u3lydeHue B3aumopehcTBua okcuaa meau (II) ¢
pacTBOpPOM CEpPHOM KHCIJIOThI, KHUCJIOT C METAJUIaMH, PEaKUUid HEWTpaau3aluu,
MOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOIO METala JPYTHUM M3



pacTBopa COJM, pEeUICHUE SKCIEPUMEHTAIBHBIX 3a1ad N0 TeMe «BakHelIue KIacchl
HEOPTaHWYECKUX COCIUHECHUI.

Ilepuoguveckuii 3akoH u Ilepuogmyeckasi cHCTeMa XHMHYECKHUX
yiementoB JI. M. MenaeneeBa. Crpoenne aToMoB. XHMHUYECKAS] CBA3b.
OKHCIUTEIBHO-BOCCTAHOBHTEIbHbIC PEAKIIUT

IlepBple MONBITKM KJIaCCU(PUKAIUU XUMHUYECKUX dyeMeHToB. [lonstue o
IpyNMax CXOAHBIX 3JEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMENIBHBIE METAIUIBI, TaJOr€HBI,
UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPbIE 00pa3yoT aM(OTEPHbIE OKCUIbI U THIPOKCHIBI.

ITepuonnueckunt 3akoH. [lepuoanyeckas cucrema XUMUUYECKUX 3y1emeHToB [[. .
MenneneeBa. KopoTkonepuonHas u JuiMHHomepuonaHas ¢opmbl [lepuoanueckoi
cucteMbl xuMuudeckux odnemeHToB [[. M. MenneneeBa. llepuonsl u  rpynisl.
@uU3NYECKUN CMBICII TOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocraB atoMHbIX sAnep. M3orombl. DnektpoHbl. CTpoeHue
AIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUYECKUX 3eMeHTOB [lepunonnyeckoi
cucrembl JI. WM. MenngeneeBa. XapakTEepUCTMKA XWMHYECKOTO OJJIEMEHTAa IO €ro
nonoxxenuto B [lepuognueckont cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HW3MEHEHMS paauyca aTOMOB XUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUNINYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOIAM.

3nauenue llepnoanueckoro 3akoHa W lleproauyeckoil CUCTEMBI XMMHYECKUX
AJIEMEHTOB IS Pa3BUTHs HAYKU U NpakTUKU. J[. . MenneneeB — yu€HbIl UTPaKIaHUH.

Xumunyeckass cBs3b. KoBaneHTHas (moJisipHasi W HENOJSIpHAst) CBSI3b.

DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX 311€MEHTOB. FIOHHAs CBA3b.

Crenenp okuciieHHd.  OKHUCIHMTEIBHO - BOCCTAHOBUTEIIBHBIE  PEAKLIHH.

IIpoueccsl OKUCIEHNS U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3yuyeHrue oOpa3loB BEIIECTB METAJIOB WU HEMETAJIOB, B3aUMOJEHCTBHUE
IMAPOKCUIA LMHKAa C PAacTBOpaMHM KHCJIOT U IIEJIO04YEH, NPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKUUN (FOpeHue,
peaKIuu pa3ioKeHUs, COSTUHEHMUS).

Mesicnpeomemmnoie ceéa3u

Peanm3zamuss MeXNpEeAMETHBIX CBsi3ed TPH HM3yYeHUHM XHMHH B 8 Kiacce
OCYIIIECTBIISICTCS 4Yepe3 UCIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX ITOHSTHH,
TaK W TOHATUH, SBISAIOMUXCS CHCTEMHBIMH I OTICNIBHBIX  IPEIMETOB
€CTECTBCHHO-HAYYHOT'O ITHKJIA.

OOmue ecTecTBEHHO-HAyYHbBIC TOHSTHS: HAy4YHBIM (DaKT, TUIOTE3a, TCOPHS,
3aKOH, aHAJIU3, CHHTE3, Kiaccu(UKaIys, MepruoIndHOCTh, HAOI0ICHHE, SKCTICPUMEHT,
MOJICTTUPOBAaHUE, U3MEPEHUE, MO/JIENb, SIBIICHHUE.

dwusuka: MaTepus, aTOM, JJICKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIHI, H30TOIIHI,
pPaIMOaKTUBHOCTb, MOJIEKYJIa, DJCKTPUYECKUM 3apsi, BEIIECTBO, TeEN0, OO0BEM,
arperaTHoe COCTOSHHE BEIIEeCTBA, a3, (HU3MUECKHE BEIUYMHBI, CAMHHIIBI U3MEPCHMS,
KOCMOC, TUTaHETHhI, 3BE3/11, COJHIIE.

buonorus: hbotocunTes, npixanue, ornocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHbIE TOPOAbI, MMOJIE3HbIE
UCKOTIaeMble, TOILJIMBO, BOAHBIE PECYPCHI.



9 KJIACC

BemecTBO 1 XMMHYECKAsI peaKIus

[lepnonnueckuii 3akoH. [lepuoanueckas cucrema XMMHYECKUX 31eMeHTOB []. U.
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMHYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaIUs, KAIbIUS U UX COCAUHEHUN B COOTBETCTBUU
C TIOJIO’)KEHUEM 3JIEMEHTOB B llepruonueckor cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUJbl XUMHYECKOM CBSI3U. THIBI KPUCTALUIMUYECKUX
PEmETOK, 3aBUCMMOCTD CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U BUIA
XHMHUYECKOU CBS3H.

Knaccudukanyus v HOMEHKIaTypa HEOPTaHMYECKUX BEIIECTB. XHUMUYECKHE
CBOWMCTBA BENIECTB, OTHOCSIIMXCSA K PA3JIMYHBIM  KJlAacCaM HEOPraHWYECKUX
COCIMHEHUMN, TEHETUYECKAsl CBA3b HECOPTAaHUYECKUX BEILIECTB.

Kiaccudukanus XuMHUYECKUX peakIuil 10 pa3IuvyHbIM Mpu3HaKaM (110 YHCITY U
COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3G (}EKTy, M0 M3MEHEHHUIO
CTEIICHEH OKHUCJICHUS XUMHUUYECKHUX DJJIEMEHTOB, II0 OOpPaTUMOCTH, II0 YYaCTHIO
KaTanu3aropa). K30- M SHJI0TEPMUUECKUE PEAKIINU, TEPMOXUMHUYCCKUE YPABHEHUS.

[Tonsatrne o ckopocTH XuMuueckor peaknuu. [lonarne o0 oOpaTUMBIX U
HEOOPATHUMBIX XHMHUYECKHUX peakiuusax. [IOHSTHE O TOMOTEHHBIX M T'e€TePOTCHHBIX
peakuusx. llonstue o karamuze. IloHsiTne 0 XUMHYECKOM paBHOBecuu. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMHMYECKOM PEAKIMM U TOJOXKEHHE XUMHUYECKOTO

PaBHOBECHSL.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIE peakuuu, 3JEKTPOHHBIN OayiaHc
OKHCIINTEIIbHO-BOCCTAHOBUTEIBHON peaxKLuu. CocraBnenue YPaBHEHHUM
OKHCIIUTENIbBHO - BOCCTAHOBUTEJIBHBIX PEAKIUMH C  HCIOJb30BAHUEM  METOJA

AIIEKTPOHHOTO OajaHca.

Teopusi 3IEKTPOIUTUYECKON TUCCOUUALMU. DIEKTPOJUTHI U HEINEKTPOJIUTHI.
Katnonsl, aHuoHbl. MexaHuU3M [HUCCOLUMAIIMM BEUIECTB C PA3JIMYHBIMU BUJAMH
XuMudeckon cBsizu. CteneHs aucconuanui. CUIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu nonHoro obmeHa. YcClOBUS MPOTEKAHMS PEaKIMid MOHHOTO OOMEHa,
MOJIHBIE ¥ COKpPAIIEHHbIE MOHHBIE YpaBHEHUs peakuuii. CBOMCTBa KUCIOT,0CHOBAaHUH U
CoJIell B CBETE MPEJCTABICHUN 00 AIEKTPOIUTHYECKON aucconmanui. KauecTBeHHbIE
peakiuu Ha noHbI. [IoHSTHE O THAPOIIU3E COJIEH.

Xumuyeckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJEISIMH KPUCTAUIMYECKUX PEHIETOK HEOPTraHUYECKUX
BEILECTB — METAJUIOB U HEMETaUIoB (TpaduTa U ajiiMasa), CJIOKHBIX BEIIECTB (XJIOpHIa
HATpHs), HCCIEIOBAHHE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOU PEAKIIUU OT BO3JICHUCTBUS
pa3IMYHBIX (HAaKTOPOB, HCCIEIOBAHUE JJICKTPOIPOBOJHOCTH PACTBOPOB BEIICCTB,
npoliecca IUCCOMAlMU KUCIIOT, HIeNoYell U cosieid (BO3MOXKHO HCIOIb30BaHUE BUICO
MaTepUalioB), IPOBEJACHUE OINBITOB, MIUTIOCTPUPYIOIIUX MIPU3HAKA IPOTEKAHUS PEAKIIUMA
HOHHOTO OOMeHa (00pa30oBaHHE OCa/Ka, BRIJICIICHHE Ta3a, 00pa30oBaHUE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKiuil (ropeHwue,
pEeaKIuu pa3JIOKEHUs, COCIUHEHUS), pPACMO3HABAHUE HEOPraHMYECKHX BEIIECTB C
MOMOIIBI0 KAYECTBEHHBIX PEAKIU Ha HOHBI, PEIIEHUE HKCIEPUMEHTAIIbHBIX 3a]1a4.

HemeTansibl 1 MX cOeTUHEHUSA

OO6mrast  xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble crTeneHu okucieHud. CrtpoeHne M (U3MYECKHUE CBOMCTBA MPOCTHIX



BEILECTB — raJIOr€HOB. XMMUYECKHE CBOMCTBA HA MpUMeEpe XJjopa(B3auMoeiCTBUE C
MEeTaJulaMHM, HeMeTajulaMH, Iejgodamu). XuopoBojopord. CoinsiHas — KUCTOTA,
XUMHUYECKHE CBOMCTBA, MOJIy4YeHUe, MpuMeHeHue. [leficTBrue XJjiopa U XJIOpOBOAOPO/Ia
Ha OpraHu3M uejoBeKka. BaxkHeliue XJIOpUIbl 1 UXHAX0XKICHHUE B PUPO/IE.

O6miass xapaktepuctuka sieMeHTOB VIA-rpynmbel. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTeneHu okucieHus. CTpoeHue M (QU3NYECKHe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJJIOTPOINHBIE MOAU(PHUKALUN KUCIOPOJa U
ceppl. XuMmHueckue CcBOHCTBa cepbl. CepoBOAOPOJ, CTpoeHHEe, (U3HUECKHEe U
XUMuYeckue cBorcTBa. OKCHUABI CEpbl KaK NPEICTAaBUTENM KHUCIOTHBIX OKCHJIOB.
CepHast kuciota, GU3MYECKUE U XUMUYECKHE CBOWCTBA (0OIIME Kak MPECTaBUTENS
Kjlacca KUCIOT U creuuduyueckne). XUMUUECKHE pEaKIUH, JekKallie B OCHOBE
INPOMBIIUIEHHOTO CHoco0a TOJIy4eHUs CepHOM KHUCIOThl. [IpuMeHeHune cepHou
kuciaotbl. Colm  cepHOM KHUCIOTHI, KauyeCTBEHHas pEaklus Ha CyJab(paT-HOH.
Haxoxnenue cepsl M €€ COEAMHEHMM B npupoAe. XUMHUYECKOE 3arpsi3HEHUE
OKpY>KaloIllel cpe/ibl COETMHEHUSMU cepbl (KUCIOTHBIE JTOKIH, 3arpSA3HEHHE BO3/1yXa U
BO/I0EMOB), CITIOCOOBI €r0 MPEJOTBPAILICHHUSL.

OOmiass xapakTepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIC CTENEHU OKHUCIEHUSA. A30T, pacIpOCTpPaHEHHE B IPUPOJAE,
¢uznyeckue U Xxumudeckue cBoicTBa. KpyroBopoT azora B mpupoge. AMMHUAK, €ro
bu3nYecKrue U XMMUYECKUE CBOMCTBA, MONTyYeHUE U npuMeHeHue. Coau aMMOHUS, UX
(du3nUecKue 1 XMMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiusi Ha MOHbI
aMMOHMS. A30THasg KUCIOTa, €€ MOJydeHHe, (PU3NYECKHEe W XUMUYECKHUE CBOICTBa
(oOmme kak TpeAcCTaBUTENST Kiacca KUCIOT U crnenuduueckue). Mcmnonb3oBaHue
HUTPATOB M COJIE aMMOHHUSI B Kauye€CTBE MUHEPAIbHBIX YIO0OpEeHUN. XHUMHUYECKOE
3arps3HEHUE OKpYXKAIOUIEH Cpeabl COCIUHEHUSIMH a30Ta (KUCJIOTHBIE JIOXKIH,
3arpsi3HEHUE BO31yXa, MOYBBI M BOAOEMOB). Dochop, amioTponHsle MOAUPUKALUU
docdopa, pusnyeckue u xumuyeckue cpoiictBa. Oxcun docdopa (V) u dochopnas
KHUCIIOTa, (PU3MYecKrue U XUMUYECKHUE CBOMCTBA, mosrydeHue. McnonszoBanue docharon
B Ka4eCTBE MUHEPAJIbHBIX y100peHUil.

OO6mras xapaktepuctuka diaeMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIICHUA. YTIEpO, aUIOTPONHbIE MOAM(PHUKAIMH,
pacrpocTpaHeHre B Tpupoje, (U3MYEeCKhe W XUMHUYECKHE CBOMCTBA. AmcopOrusi.
Kpyrosoport yriepoaa B npupoje. OKcuabl yriepoja, ux (pu3n4ecKrue U XUMUUYECKUE
CBOMCTBA, [JEHCTBME HA JKUBbIE OpPraHW3Mbl, TMOJYyYE€HHE U MNPUMEHEHHE.
DKkojornueckue mpoOJieMbl, CBsA3aHHbIE C okcuaoMm yriaepoaa (IV), rumoresa
rJ100aJbHOrO TMOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3¢ @dekT. YroibHas KUCIOTa U €€
cojii, HUX (U3MYECKHE U XUMHUYECKHE CBOWCTBA, IOJIyYCHHE U MpPUMEHEHUE.
KauectBenHass peakuusi Ha KapOOHAT-uOHBL. Mcnonb3oBaHue KapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO031CTBE.

[lepBoHayanbHbIEe MOHATUS 00 OpPraHMYECKHX BELIECTBaX KaK O COEAMHEHHUSAX
yraepoja (MeTaH, 3TaH, ITWIEH, aleTWUJIEH, 3TaHOJ, TIIMLEPHH, YKCYCHAas KHCIIOTA).
[TpupoHbIe HCTOYHUKH YTIIEBOAOPOIOB (YrOJib, MPUPOIHBIN ra3, HEPTh), MPOTYKTHI UX
nepepaboTku (O€H3UH), MX pOJAb B OBITYy U NpoMblIUIeHHOCTH. lloHATHe O
OMOJIOTMUYECKH Ba)KHBIX BELIECTBAX: XKUPaxX, OeJKax, yriaeBoaax — U UX POJH B >KU3HU
yesoBeka. MaTtepuanbHOE €IMHCTBO OPTraHUYECKUX U HEOPraHUYECKUX COECINHEHUN.

Kpemunii, ero Qusnueckue ¢ XUMHUYECKHE CBOWCTBA, IMOJY4YEHUE U



npumeHenue. CoenuHeHust KpeMHus B npupoje. OOmue npeacTaBieHuss 00 OKCUJe
kpemuus (IV) u kpemHueBod kucinore. CWIMKaThl, UX HCIOJb30BaHUE B OBITY, B
MPOMBIIUICHHOCTH. BaXKHelIlne CTpOUTEIbHBIE MAaTepualbl: KEepaMHKa, CTEKJIO,
IIEMEHT, 0eTOH, *Kene300eToH. [IpobiieMbl 0€30MacHOr0 UCIOJIb30BAHUSL CTPOUTETBHBIX
MaTepUaJIOB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE O0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISIHOW KHCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMil Ha XJIOPUA-UOHBI U HAOIIOJICHUE MPU3HAKOB UX
MPOTEKAHMUS, OTBITHI, OTPaXKaroe GU3NIECKUE U XUMUYECKHE CBOMCTBA raJOT€HOB U
UX COEIUHEHUU (BO3MOXHO HCIOJIb30BAHHE BHUJAECOMATEPUATIOB), O3HAKOMIIEHUE C
oOpa3namM XJOpPUAOB (TaJOTE€HUIOB), O3HAKOMJIEHHME C oOpasmamMu cepsl U eé
COEJIMHEHUAMHU (BO3MOYXHO MCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), HAOIOIEHUE Mpolecca
OoOyTJIMBaHMs caxapa MoJ| [eHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI, U3YUCHUE
XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEpPHOW KHCIOTHI, MPOBEJACHUE KauyeCTBEHHOMN
peakiuu Ha cyib(aT- MOH U HaOIIoACHUE MPU3HaKa €€ MPOTEKaHUs, 03HAKOMIICHUE C
dbu3nueckuMu CBOMCTBaMHM a3zoTa, Qochopa u uX coeAuHEHUN (BO3MOXKHO
UCIIOJIb30BAaHUE BHUCOMATEpPUAJIOB), oOpa3llaMu a30THBIX U (pocopHBIX ynoOpeHui,
MoJIy4eHue, coOupaHue, pacrno3HaBaHUE M U3YYCHHE CBOMCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U (PocdaT-UOH U H3yUYCHHUE MPHU3HAKOB HX
IIPOTEKAHMS, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTBI C MEABIO
(BO3MOXXHO HCITOJIb30BAaHUE BUJICOMATEPHUATIOB), U3YUYEHHE MOJEIEH KPUCTALITUYECKUX
pemérok anmasza, rpaduta, (QysuiepeHa, O3HAKOMJICHHE C MPOIECCOM aJIcopOIuu
PacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOrasa,
MOJIy4eHHe, COOMpaHHE, PACNO3HABAHME W HW3YUYEHUE CBOWCTB YIJIEKMCIIOIO rasa,
MPOBEJICHUE KA4YeCTBEHHBIX pEaKIUi Ha KapOOHAT W CHUJIMKAT-UOHBI W HW3YUYCHHUE
NPU3HAKOB WX  NPOTEKAaHUs, O3HAKOMIICHME C MPOAYKUHEH  CUIMKATHOU
MPOMBIIJICHHOCTH, PEIICHUE HKCHEPUMEHTAIbHBIX 3adad 1o TeMe «BaxHeiiune
HEMETAJUIbI U UX COCTUHEHUS.

MeTansbl 1 X COeTUHEHUSA

OO6m1ast XapakTEpPUCTUKA XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHHUH UX
noJiokeHus B llepuognueckon cucreme xumudeckux siaemeHtoB [[. 1. MenneneeBa u
cTpoeHusi atomMoB. CTpoeHHe MeTaioB. MeTamnueckas CBS3b U MeTauIM4ecKas
KpUCTAJUINYECKAsl PpEMIETKA. OJNEKTPOXUMUYECKUN pAI HANPSHKEHUM METaJUIOB.
duznyeckrue M XUMHYECKHME CBOMCTBa MeTaiioB. OOmMe crnocoObl MONy4YeHUs
MeTtauioB. lloHsTHE O KOPpPO3MKM METAIOB, OCHOBHBIE CHOCOOBI 3aIUTHI HUX OT
koppo3uu. CruiaBsl (CTallb, YyT'yH, JIOPATIOMUHUMI, OpOH3a) U UX IPUMEHEHUE B ObITY U
MPOMBIIIJIEHHOCTH.

[I{enoynple MeTamuibl: MOJoOKeHUE B Ileprognyecko cHCTEME XUMHUYECKHX
anemeHtoB J[. M. MeHaeneeBa, CTpOE€HHME HX aTOMOB, HAXOXJICHUE B MPUPOJE.
du3nueckue M XUMHUYECKHE CBOMCTBa (Ha mpuMmepe HaTpuss U Kanusi). OKCHIBI U
TUAPOKCUIBI HATpHs U Kanus. [I[pruMeHeHre eT0YHbIX METAIIIOB U UX COCAUHEHUN.

[[lenouno3eMenbHbIE  METa/UIbl MAarHud W KaJIbLUMWA:  TOJIOKEHUE B
[lepnoguueckon cucreMe xumudeckux 3emeHToB [[. M. MenneneeBa, cTpoeHue ux
aTOMOB, HaxOXJIeHue B npuponc. DHU3NUeCKHe U XUMHYECKHUE CBOWCTBA MArHUS U
Kayiblusl. Baxkueliue coeluHeHUs Kaiablus (OKCUM, THUAPOKCHUH, coJin). JKECTKOCTH
BOJIbI U CITIOCOOBI €€ yCTpaHEeHUS!.



AJIFOMUHUIN: TI0J10’keHKE B [leprnoanueckoil cuctemMe XUMUYECKUX 3JIEMEHTOB /.
N. MeneneeBa, CTpOCHUE aTOMa, HaXOXKJICHUE B Tpupoae. PU3nuecKue U XUMUYECKUE
CBOMCTBa aTFOMUHUS. AM(OTEpHBIC CBOMCTBA OKCH/IA M THIPOKCH/IA ATFOMUHHS.

Kenezo: monoxxkenue B Ilepuonueckon cuctemMe XUMUUYECKUX 3ieMeHToB [, U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXJECHUE B mpupojae. OPu3nyeckue U XUMUUYECKUE
cBoiicTBa xene3a. Oxkcuapl, THAPOKcHAbl U cosn kenesa (II) u xxenesa(II), ux cocras,
CBOICTBA U MOJYYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C oO0pasllaMd METAUIOB W CIUIaBOB, X (PU3NYECKUMH
CBOMCTBaMH, U3YYCHHUE PE3YyJIbTATOB KOPPO3UU METAILIOB (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEPHAIIOB), 0OCOOEHHOCTEH B3aMMOJICHCTBHSI OKCHIA KaJIbIUS U HATPHUS C BOAOU
(BO3MOKHO HCTIOJb30BAaHUE BUEOMATEPUATIOB), UCCIEOBAHUE CBONCTB KECTKON BOIBI,
mporiecca  TOpeHHs — JKejle3a B KUCIOpojae  (BO3MOXKHO  HCIIOJIb30BaHUE
BUICOMATEpUAJIOB), MPU3HAKOB TMPOTEKAHUS KAUYECTBEHHBIX pEaKIMid Ha HOHBI:
MarHus, KajubIus, aTlOMUHHS, [UHKA, *keie3a u xenesa (I11), meau (I1), HaGaroneHue u
OINMCAHHUE TMPOIECCOB OKPAIIMBAHUS IUIAMEHM HWOHAMM HATpUS, KAIUSA W KAIbLUSA
(BO3MOYKHO HCIOJIb30BAaHHE BHIECOMATEPHAIOB), HUCCAeA0BaHUE aM(pOTEPHBIX CBOMCTB
TUJIPOKCHJIA ATIOMUHUSA U TUAPOKCHUAA [IUHKA, PEIIEHUE YKCIICPUMEHTAIbHBIX 3a]1a4 I10
TeMe «BaxkHenmmreMeTamibl U UX COCAUHEHUS.

XHUMHS U OKPYKAKOLIAsA cpeaa

BemecTtBa m marepuansl B INOBCEIHEBHOM JKM3HM YeEJOBEKa. be3omacHoe
UCIIOJB30BaHUE BEIIECTB M XUMHUYECKUX peakuuii B ObITy. IlepBas momonis mnpu
XAMHUYECKUX 0KOTaX U OTPABIICHUSAX.

XUMHUYECKOE 3arps3HEHUE OKpyKarollel cpeawl (mpeaenbHas AOMyCcTUMas
KoHIleHTparusi BemiectB, aaiee — [IJIK). Poap XuMum B pelieHUH 3KOJIOTHYECKHUX
po0aem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpas3IoB MaTepHaioB (CTEKIO, CIIaBbl METAJUIOB, IOJIMMEPHBIC
MaTepHuabl).

Mesxcnpeomemmnnie ceasu

Peanuzanuss MeXNpeaMETHBIX CBsI3€d MNpW HM3yYEHUMM XUMUHM B 9 Kiacce
OCYIIECTBIISIETCSl Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHH,
TaK U MOHSTHUM, SIBJISIIOIIMXCS CUCTEMHBIMU JIJII OTJICJIBHBIX MPEAMETOB €CTECTBEHHO--
HAY4YHOIO ITMKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSATUS: HAy4dHbIA (DAKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHAJIU3, CUHTE3, KilacCU(UKaIUs, IEPUOIUYHOCTD, HAOI0ICHUE, DKCTICPUMEHT,
MOJICITUPOBaHUE, M3MEpPEHHE, MOJENb, SBJICHUE, MAPHUKOBBIA 3(P(DEKT, TEXHOJIOTHUS,
MaTepuabl.

dusuka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIHUJ, U30TOIIbI,
PaIUOAKTUBHOCTD, MOJIEKYJA, DJIEKTPUUECKUN 3apsil, MPOBOJHUKH, MOJIYIIPOBOIHUKH,
JTRJICKTPUKH, (DOTORIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHUE BEIIIECTRA,
ra3, pacTBOpP, PacTBOPUMOCTh, KPHUCTAIMYECKAs PEMIETKa, CIUIaBbl, (HU3NIECKUE
BEJIMYMHBI, E€JUHHIBI W3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Comnnie.

buonorus: ¢dotocuntes, apixaHue, Omocdepa, IKOCHCTEMA, MHUHEPAIBHBIE
ya00peHusi, MUKPOAJIEMEHTHI, MAaKpO3JIEMEHTHI, TUTATEJIbHbIC BEIIECTRA.



['eorpadus: atmocdepa, rugpocdepa, MUHEPAIIBI, TOPHBIE TOPOAbI, MOJIE3HBIE
MCKOIaeMbI€, TOILTUBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE  pe3yJbTaThl OCBOEHHUS IPOrpaMMbl  OCHOBHOTO  OOIIETro
oOpa3oBaHUsl JIOCTUTAIOTCA B XOJ€ OOy4YeHUsI XUMUU B €JAMHCTBE Yy4eOHOU U
BOCIIUTATENBHON JEATEIBHOCTH B COOTBETCTBHM C TPAAMIIMOHHBIMU POCCUUCKUMH
COIL[MOKYJIbTYPHBIMH U  JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, NPUHATBIMA B
oOmiecTBe TMpaBUJaMHM W HOPMaMU TIOBEJACHUS U CIOCOOCTBYIOT IpoLEeccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLMATU3ALUN O0YUArOITUXCS.

JIn4HOCTHBIE pe3ynbTaThl OTpaxaroT TOTOBHOCTh oOy4Jarommxcs
PYKOBOJICTBOBATBCSI CUCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPHEHTALIMI M paclIMpeHue
OIbITA JACSITEIBHOCTH HA €€ OCHOBE, B TOM YKCJIE€ B YACTH:

1) naTpnoTH4YecKOro BOCIUTAHUSA:

LEHHOCTHOTO OTHOULIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HaCJEIHI0, IIOHMMAaHUs 3HAYCHUS XUMUYECKOM HAyKd B KU3HHU
COBPEMEHHOr0 O00IlecTBa, CHOCOOHOCTH BJIAJETh JOCTOBEPHON uHpopManued o
IIEPENOBBIX JIOCTMIKEHUSAX M OTKPBITUSAX MHUPOBOM W OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE MUpaA U OOILECTBA;

2) rpaxaaHCKOro BOCIIMTAHMS:

MPEACTABICHUS] O COLMAIbHBIX HOpPMax M MpaBWiIaX MEXIUYHOCTHBIX
OTHOUIEHUH B KOJUIEKTHUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, YyUeOHO-UCCIEA0BATENbCKOM, TBOPUECKOW M JPYTMX BUJAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIbHOCTH MPH BBIMOJHEHUU y4EOHBIX,
NIO3HABATEJIHBIX  3a/1a4, BBIIOJHEHUM XUMHYECKHX JKCIIEPUMEHTOB, CO3JaHUU
y4€OHBIX MPOEKTOB, CTPEMIIEHUSI K B3aUMOIIOHUMAHHIO U B3aUMOIIOMOIIM B IpoLiecce
TONH y4yeOHOM AESITETbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHHE U TOCTYNKHU
CBOMX TOBAapHILEH C MO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMA:

MHUPOBO33PEHUYECKUE TMPEJICTABICHUS O BEIIECTBE M XUMHUYECKON peakilui,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABIISIONINE OCHOBY
JUISl IOHUMAaHMSI CYLUIHOCTH HAyYHOM KapTHHBI MHUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MIPUPOIbI, B3AUMOCBA3SIX YEIOBEKA C MPUPOIHOMN Cpeoil, O
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[TI03HABATEJIbHBIE MOTHUBBI, HAIPaBJICHHBbIE HA IOJYYEHHE HOBBIX 3HAHHUU IO
XUMHH, HEOOXOAUMBIE JJii OOBSICHCHHUS HAONIOJAeMBIX IIPOIICCCOB M SBJICHHH,
M03HABATENIbHOM, THPOPMAITMOHHON U YNTATENIbCKON KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITENILHOM paboThl ¢ y4yeOHBIMH TEKCTaMH, CIPABOYHON JIUTEPATypoH,
JOCTYITHBIMU TEXHUYECKUMU CPEJCTBAMHU MH(POPMAIIIOHHBIX TEXHOJIOTUI;

UHTEpEC K OOY4YeHHI0 W TI03HAHHUIO, JH0O03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaM0O00pa30BaHUIO, TPOSKTHOM M MCCIIENOBATEILCKON ACITEIHHOCTH, K
OCO3HAaHHOMY BHIOOPY HAMPABICHHOCTH U YPOBHA 00y4EHHUS B JaldbHEHUIIEM;



4) dopmupoBaHus KYJbTYpPbl 310POBbA:

OCO3HAHHUE LIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 3]I0POBBIO,
YCTaHOBKHU Ha 3/I0POBBINA 00pa3 KM3HU, OCO3HAHUE MOCIEACTBUN MHENPUSATHE BPEIHbBIX
NpUBBIUEK (YNOTpeOJEHUST aJKOroJis, HAapKOTUKOB, KYpEeHHUs), HEO0OXOAUMOCTU
COOJIIOJICHUs MPaBUJI 0€30MaCHOCTU MPU OOpalEHUU C XUMHYECKUMHU BEIIECTBAMHU B
OBITY U peabHOU KU3HH;

S) TpyaoBoOro BOCIIUTAHMS:

MHTEPEC K MPAKTHUYECKOMY H3YYCHHIO MPOQEecCHil U TpyAa pa3iuyHOro poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AEATEIBHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUST MPEIMETHBIX 3HAHWUW M0 XWMHWHU, OCO3HAHHBIN BBHIOOP WHIWBHUIYyATBHOU
TPACKTOPUH TPOJOJDKEHUST O00pa30BaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEH, YCIEIIHON
npo(ECCUOHANIBHON JEATETbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTH
allarTUpOBaThCs B MPpOo(decCHnoHabHOM cpere;

6) ’K0JIOrM4ecKoro BOCIIUTAHHUSA

AKOJIOTUYECKU LEJIECO00PA3HOE OTHOIIEHHE K MPHUPOAE KAK WCTOYHHKY JKU3HU
Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHKE LIEHHOCTHU 3JI0POBOTO M O€3011aCHOTO
oOpa3a >KM3HHM, OTBETCTBEHHOE OTHOUIEHHME K COOCTBEHHOMY (PHU3HUECKOMY U
NICUXUYECKOMY 370pPOBbI0, OCO3HAHUE LIEHHOCTH COOJIIOJIEHUSI NpaBUi OE30MacHOTO
NOBEJICHUS IPU pabOTe C BEILIECTBAMH, a TAK)KE B CUTYAILIMSIX,yTPOKAIOLIUX 3J0OPOBBIO U
JKU3HU JII0IEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, TMOJTy4YaeMble MPU U3YYCHUH XUMUHU, IJIs
pELIeHUs] 3a/1a4, CBS3aHHBIX C OKPYXKAIOLIEW MNPUPOJHOU CPENOM, I IMOBBILICHUSA
YPOBHS 3KOJIOTHYECKON KYJbTYphl, OCO3HAHUS I100aJIbHOTO XapaKTepa dKOJIOTHUECKUX
npo0jeM M MyTed HUX peleHUss MOCPEICTBOM METOJOB XUMHUHU, 3KOJOTUYECKOTO
MBIIIUICHUSI, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHON, KOMMYHUKATUBHON U
COLMAJIBHOM MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeranpeaIMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
(bopMHpOBaHUS MHUPOBO33PEHHS OOILIEHAYYHbIE MOHATUS (3aKOH, TEOpHsl, MPUHLIHIIL,
rurnoresa, pakrt, CUCTEMa, IPOLECC, IKCIIEPUMEHT U JPYroe.), KOTOPbIE UCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MpPEeIMETax U MO3BOJISIOT HAOCHOBE 3HAHMM M3 3THUX
npeaMeToB (OpPMHUPOBATH MPEACTABICHHE O LIETOCTHOW HAYyYHON KapTUHE MHpa, U
yHUBEpCalbHble  y4yeOHble  JeHCTBUA  (ITO3HABAaTENIbHbIE,  KOMMYHHUKATHUBHBIE,
peryJiaTUBHBIE),  KOTOpble  o0ecneurmBalOT  (HOPMHpPOBAHHE  TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YUEOHOMACSITENEHOCTH.

Ilo3HaBaTeqbHBbIe  YHUBepcaJbHble  y4deOHble feiictBusi  ba3oBbie
JIOTUYeCKHe AeHCTBHA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TPU OCBOEHUU
3HAHUW: PACKPBIBATh CMBICI XHUMHUYECKUX TMOHATHN (BBIACHSATH HX XapaKTEpHbIC
NPU3HAKH, YCTAHABJIMBATh B3aUMOCBA3b C JIPYTMUMHM TIOHSTHSIMH), HCIOJIb30BATh
NOHATHUSL ISl OOBSICHEHUS OTACNbHBIX (JAKTOB U SIBJICHUM, BHIOMpATh OCHOBAHUS U
KpUTEpUU I KIacCU(PUKAMKU XUMHYECKUX BEIIECTB M XHUMHUYECKHX PEaKLUid,
yCTaHaBJIMBATh MPUUYMHHO-CIIE/ICTBEHHbBIE CBSI3U MEXKIY OObEKTaMU M3yU€HHUS, CTPOUTH
JIOTUYECKUE PACCYXKJeHUS (MHIYKTUBHbIC, IEAYKTHBHBIE, [0 aHAJOTWH), JAesiaTh
BBIBO/IbI U 3aKJTFOYCHHUS;



yMEHUE TMPUMEHATh B TMPOIECCE IMO3HAHMUS TOHATUA (NPEIMETHbIE U
MeTaIpe/IMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOJIb3yEMblE B XUMUH,
npeo0pa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XHMHHM MOJICIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HaK (CHMBOJI DJJEMEHTa), XuMmHuueckas Gopmyla U ypaBHEHUE
XUMHUYECKON peakiy — MpU PelIeHnH y4eOHO-T03HABATEIbHBIX 33]1a4, C YYETOM 3THUX
MOJENBHBIX NPEACTABICHUN BBISBIATH U XAPAaKTEPU30BATH CYIIECTBEHHBIE IMPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUYECKHUX PEAKLHM, BBISBISATH
o0mre 3aKOHOMEPHOCTH, NPUYHMHHO-CIEJCTBEHHBIE CBSI3M M MPOTUBOPEUYHUS B
M3Yy4aeMbIX IPOLIECCAX U SIBICHUSX.

ba3oBble uccienoBareabckmue 1eiCTBUS:

YMEHHUE HCIIOJIb30BaTh MOCTABJIECHHBIE BONPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TaKXKE B KaueCTBE OCHOBBI JUIsl (POPMHpPOBAHUS TUIIOTE3bl IO MPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

NpUOOpPETEHUE OMNbITa MO I[JIAHUPOBAHUIO, OpraHU3allud W MPOBEICHHIO
YUYEHHUYECKUX  JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a  XOJIOM  Ipoliecca,
CaMOCTOATENIbHO MPOTHO3UPOBAaTh €ro pe3yibpTaT, (opMyaupoBaTh OOOOIICHHS U
BBIBOJIbI 110 pe3yibTaTaM MPOBEAEHHOTO OIbITA, MCCIEAOBAHMS, COCTABISATH OTUET O
MPOJIeJIaHHON padoTe.

Pabora ¢ unpopmanumeii:

yMEHUE BbIOMpaTh, AaHAJIM3UPOBATh W HMHTEPIPETUPOBATH HH(GOPMALIUIO
pa3NUYHBIX BUIOB M (OpPM NPEACTABICHHUS, IMOITYYAEMYI0 W3 pa3HbIX HCTOYHUKOB
(Hay4HO-TIOIyJIIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CHPaBOYHBIE TOCOOMS,
pecypcbl MIHTEepHETAa), KPUTHYECKM OLEHUBATH IPOTUBOPEYHMBYIO M HEIOCTOBEPHYIO
uH(dOpMaIHIO;

YMEHHE NPUMEHATh pa3jMyHble METOJbl M 3alpoChl NpPU TMOUCKE U OTOOpE
MH(GOpPMAIIMU U COOTBETCTBYIOIIMUX JIaHHBIX, HEOOXOAUMBIX I BBIMOJIHEHUS YU€OHBIX
Y TI03HABATENbHBIX 3a/ay ONpEeNeI€HHOrO0 THIA, MPUOOPETEHUE OIbITa B 00JIaCTH
UCIIOJIb30BAaHUSI ~ MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTWH,  OBJIAJICHUE
KyJIbTYpOl ~ aKTMBHOIO  MWCHOJB30BAHMSI  PA3NHMYHBIX  TMOHUCKOBBIX  CHUCTEM,
CaMOCTOATENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY MpEACTaBICHUS HHPOPMALUUA H
WUTIOCTPUPOBAThH peIllaeMble 3aJ]a4l HECIIOKHBIMH CXEMaMH, AUarpaMMaMHu, IpyruMu
dbopmamu rpadUKy U UX KOMOUHAITUSIMU;

YMEHHE HCIOJIb30BaTh M  aHaJM3UpOBaTh B Ipolecce Y4eOHOH u
UCCIIEIOBATENIbCKON  JESTEIbHOCTH HMH(POPMAIMI0 O BIUSHUU MPOMBIIIJICHHOCTH,
CEJIbCKOI0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAOIIEN MPUPOTHOU CPEIBI.

KoMMyHuMKaTHBHBIC YHMBEpPCAJIbHbIEe YUeOHbIe 1eiiCTBHUA:

YMEHHS 33J1aBaTh BOIMPOCH (B XOJ€ Auaiora u (Wiu) AUCKYCCHH) MO CYIIECTBY
oOcykaaemMol TeMbl, (OPMYJIUPOBATh CBOU MPEIIOKEHHUSI OTHOCUTEIHHO BBIMOJIHEHUS
MPEIJIOKEHHOM 3a]1a4H;

YMEHUS IPEACTABISTH MOJYyYEHHBIE PE3yJIbTAaThl TO3HABATEIBHOM €SI TEIbBHOCTH
B YCTHBIX M NUCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTALMIO PE3YyJbTAaTOB BBINOJHEHUS
XUMHUYECKOTO JKCHEpUMEHTa (JabOpaTopHOro OImbITa, J1a00paTopHOl paboTHl MO
VICCJIEIOBAHHIO CBOMCTB BEIIECTB, YYEOHOI'O MPOEKTA);

YMEHHSI Y4eOHOrO COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOMU
MO3HABATEJIbHON M MCCIEI0BATEIbCKON JEATEIBHOCTH NMPU PEIIEHHH BO3HUKAFOIIMX
npo0seM Ha OCHOBE yuéra OoOILIMX MHTEPECOB U COrjacoBaHUs MO3UIUN (0OCYKIEHHUS,



OOMEH MHEHMSIMHU, «MO3TOBBI€ IITYPMbD», KOOpPJWHALIUS COBMECTHBIX JCHCTBUH,
OTpeJieIeHHe KPUTEPUEB MO OI[EHKE KaueCcTBa BHIMOJHEHHON pabOThI U APYTHE).

PeryisiTuBHBIC YHUBEPCAJIbHbIE y4eOHbIE 1eHCTBHUA:

YMEHHE CAMOCTOSITENIBHO OINPENEHATh LUEIu JAESITEIbHOCTH, IUIAHUPOBATH,
OCYULIECTBJISITh, KOHTPOJIMPOBaTh WU NpPHU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENIbHOCTD, BBIOMpaTh Hambosee 3(deKTHBHBIE CMOCOOBI pElICHUS YYEOHBIX H
[I03HABATEIbHBIX  3aJay, CaMOCTOSTEIBbHO  COCTAaBJATH WM  KOPPEKTUPOBATH
MPEJIOKEHHBIN aJTOPUTM JICHCTBUM TIPU BBINOJIHEHUU 3aaHUN C YUYETOM IMOJYUYCHUSA
HOBBIX 3HAHMM 00 u3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUAX, OLICHUBATh
COOTBETCTBHUE IOJYYCHHOTO pe3yJibTaTa 3asBJICHHOW LEJIM, YMEHUE HCIOJIb30BaTh U
AHAJIN3UPOBATH KOHTEKCTHI, IPEJIATAEMBIE B YCIIOBUM 3aJaHUN.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMETHBIX pe3yJbTaTOB IO OCBOEHHUIO  0053aTE€IbHOTO
COJIepKaHusl, yCTAHOBJIIEHHOTO JaHHOM (hefepaiabHON pabodeil mporpaMMoin, BBIIEIISIOT:
OCBOEHHBIE OOY4YalOIMMHUCSA Hay4yHble€ 3HAHUSA, YMEHHUS U CHOCOObI JIEHCTBUH,
cnenu@uueckue s NpPeAMETHOM 001acTH «XUMHS», BHUABI JEATEIBHOCTH 110
MOJyYEHHUIO HOBOTO 3HAHMSI, €r0 MHTEPIPETALU, PeoOpa30BaHUI0 U IPUMEHEHHUIO B
pPa3IUYHBIX YYEOHBIX U HOBBIX CUTYyaIUX.

K koniy oOyuenus B 8 kiiacce mnpenMeTHble pe3yibTaTbl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YHAOIIUXCSI YMEHHIA:

e PacKpbIBaThb CMBICI OCHOBHBIX XWMHMUYECKUX IIOHATHM: aTOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, TPOCTOE BEIIECTBO, CIOXKHOE BEUIECTBO, CMECH (OIHOPOJHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCUTEIbHAs aTOMHAas M MOJEKYJsSIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASI MAacca, MaccoBas OJIsl XUMAYECKOTO 3JIEMEHTA
B COCOUHEHUHU, MOJSIpHBIA OOBEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJIb,
ANEKTPOOTPHULIATENILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl peakuus, Kiaccupuxkanus
pEaKIui: peaKuuu COCIUHEHHUs], PEAKINH PA3JI0KECHHS, PEAKIIMKY 3aMEIICHUS, PEAKIINN
oOMeHa, K30- U SHJA0TEPMUUYECKUE PEAKIIUHU, TEIJIOBOM 3PPEKT peakuuu, SApo aroma,
AJIGKTPOHHBIN CJIOM aroMma, aToMHas OpOHTalb, paAuyC aToOMa, XMMHMYECKas CBS3b,
IIOJISIpPHAst U HEMOJSpHAas KOBAJICHTHAs CBSA3b, MOHHAsA CBA3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBas J0JI BelleCcTBa (MPOLEHTHAs! KOHLUEHTpPAaLMs) B paCTBOPE;

e WJUIIOCTPHUPOBATH B3aMMOCBS3b OCHOBHBIX XHMMYECKHX IIOHATHH W
IIPUMEHSTD 3TH MOHATHUS IIPY ONIMCAHUM BELIECTB U UX NPEBPALLCHUN;

e HCIOJb30BaTh XMMUUECKYIO CUMBOJIUKY JJIsl COCTaBJICHUs (POPMYIT BEIIECTB
Y YPABHEHUM XUMUUYECKUX PEAKIINM;

e OIpenessiTh BAJICHTHOCTb ATOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHUSX,
CTENIEHb OKUCJICHHS 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX, TPUHAMJICKHOCTh BEIIECTB
K ONpene’a€HHOMY KJacCy CO€IMHEHH 1o ¢dopmyiaM, BHUA XUMHUYECKOH CBs3U
(KOBaJIeHTHasl MU MIOHHAsI) B HEOPTAHUYECKUX COCTMHEHUSIX;

e packpeiBath cMbica Ilepuomuueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh IIOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMMYECKUX
AJIEMEHTOB OT UX IOJ0KeHUs B [lepuoanyeckon cucreme, 3aKOHOB COXPAHEHUSI MaCChI
BEILECTB, TOCTOSHCTBA COCTAaBa, aTOMHO--MOJIEKYJISIPHOI'O YUEHUS, 3aKOHa ABOrajpo;

e OINHUCBHIBATH U XapakTepu3oBaTh TabmuuHyo (opmy I[lepuoamueckoit
CUCTEMBl XUMHUYECKHUX 3JIEMEHTOB: pa3iuyarh IOHATUSA «rJaBHas mnoarpynna (A-
rpynna)» u «mnobounas mnoarpymnma (b-rpymnma)», manble U OONbLINE TEPHOIB,



COOTHOCUTH 00O3HaueHHUs, KOTopble uMmeroTca B Tabnuue «llepuoamueckas cucrema
xumudeckux asyemeHtoB J[. M. MenzeneeBay C YHCIOBBIMH XapaKTEPUCTHKAMU
CTpPOEHHUS aTOMOB XMUMHYECKHUX OJJIEMEHTOB (COCTaB W 3apsija sapa, oOlee YHUCIO
AJIEKTPOHOBU PACIIPENEIICHUE UX 110 JIEKTPOHHBIM CIOSM);

e KJAacCH(UIMPOBATH XHMHYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMHUYECKUE peaKkuu (10 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEHIECTB, I10
Ter1oBoMy P DEKTy);

e XapaKTepu3oBaTh (OMHUCHIBaTh) OOIKME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONMUCAHWE MPUMEPAMU MOJICKYJISIPHBIX YpPaBHEHHI
COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINIA;

e TIPOTHO3UPOBATH CBOMCTBA BELIECCTB B 3aBUCHMOCTH OT UX KAau€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKaHUS XUMUYECKUX TMPEBPAIICHUNH B Pa3IUYHBIX
YCIIOBUSIX;

e BBIYUCIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa Mo (opMyJie COCTUHEHHUS, MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOUN pPEAKIINY;

e TIPUMEHSTH OCHOBHBIE OIEPAIMU MBICIUTEIBLHOU NEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEMaTU3aIuio, KIacCU(UKAINIO, BBISBICHUE
MPUYUHHO--CJICICTBEHHBIX CBS3€Ud — JJI1 MU3YYCHUSI CBOMCTB BEHIECTB M XUMHUUYECKUX
peakiui, eCTECTBEHHO-HAay4YHbI€ METOJIbl TO3HAHUS — HAOJIOJICHUE, HU3MEPEHUE,
MOJICTUPOBaHUE, SKCIEPUMEHT (peaybHbIN U MBICIICHHBIN);

e CJEIOBAaTh MPaBWIAM MOJIb30BAHUS XUMUYECKOU MOCY0M U J1abOpaTOpHBIM
o0OpyZOBaHUEM, a TaK)Ke IpaBuUjaM OOpalIeHUsi C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMU MO BBITIOJIHEHUIO JTA0OPATOPHBIX XMMUYECKUX OIBITOB MO MOJYYCHUIO U
coOMpaHuio Tra3000pa3HBIX BEIIECTB (BOAOpPOAAa M KHUCJIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB C ONPEACIEHHON MAaCcCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJIUTh XUMHUYECKHE SKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIIOYEN U
KHUCIIOT C TIOMOIIBIO UHANKATOPOB (JaKMyC, heHON(PTANICUH, METUIIOPAHXK U APYTHE).

K koHiy oOyuenus B 9 kjacce mpeaMeTHbIE Pe3ybTaThl HA 0A30BOM YPOBHE
JIOJKHBL OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUYAIOIIUXCSl YMEHUMN:

e PACKpPBIBATh CMBICI OCHOBHBIX XUMHUYCCKUX IMOHATHN: XUMUYECKUHA DJICMEHT,
aTOM, MOJIEKyJia, HWOH, KAaTHOH, aHWOH, TPOCTOC BEIIECTBO, CIIOXKHOE BEIIECTBO,
BaJICHTHOCTh, 3JICKTPOOTPHUIIATEILHOCTh, CTEIICHh OKHUCJICHHS, XMUMHUYECKas PEaKIlus,
XUMUYECKas CBs3b, TEIUIOBOW A((EKT peakuuu, Mojb, MOJSPHBIA 00BEM, PacTBOD,
AJIEKTPOIUTHI, HEAJIEKTPOJIUTHI, AJICKTPOJUTHUYECKAS TUCCOIMAIUS, PEAKIMU HOHHOTO
oOMEHa, KaTajau3aTrop, XWMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE
peaKkiuy, OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIC PEAKINH, OKUCIUTENh, BOCCTAHOBUTEID,
OKHCJICHME W BOCCTAHOBJICHHUE, a/UIOTpOmnus, amM(OTEPHOCTh, XUMHUYECKas CBS3b
(koBaJIeHTHAsi, WOHHASA, METAUTMYECKasA), KpHUCTALIMYECKas pemeETka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW pEeaKIUH, TMPEIeTbHO JIOMyCTUMAas
koHueHtpanus [1JIK BemecTsa;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHWMHUYECKMX TOHATUA W
MPUMEHSTH ATH MOHATHUS MPU OTMCAHUH BEIIECTB M UX MPEBPAIECHUN;

e HCIOJIb30BaTh XMMHUUYECKYIO CUMBOJIMKY JJII COCTaBJjIeHUsI ()OpMYIT BEIIECTB
Y YPABHEHUM XMMHUYECKUX PEAKIINM;

e OMPENENATh BAJICHTHOCTh W CTENECHb OKHCIICHHUS XUMHYECKHUX JJIEMEHTOB B



COCIMHEHUSAX PAa3JIMYHOTO COCTaBa, MPHUHAMJIC)KHOCTh BEIIECTB K OMpPEICIEHHOMY
KJIacCy COEAMHECHH TOo (opMyJsiaM, BHJ XUMHUYECKOW CBS3HM (KOBAJICHTHAs, MOHHAs,
METaJIJINYecKasi) B HEOPTaHWYECKUX COCIMHEHUSIX, 3apsj HOHAa TI0 XUMHUYECKOU
dbopMmyIe, XxapakTep cpelbl B BOJIHBIX pacTBOpax HEOPTaHMYECKHX COCIWHEHHWH, THII
KPUCTATMYECKON PEeMIETKN KOHKPETHOTO BEIIECTBA;

e packpeiBaTh cMmbich llepmomnueckoro 3akona JI. WM. MengeneeBa wu
JIEMOHCTPHPOBATh €r0 TOHMMAaHHWE: OMUCHIBAaTh U XapaKTEePH30BaTh TAOINIHYIO (HOpMY
[leproauueckoit cHUCTEMBI XHMHYECKHUX JJIEMEHTOB: pa3jiNuaTh MMOHATHS «TJaBHAs
noarpynmna (A-rpynma)» U «mnodounas noarpynna (b-rpymnma)», Manbie U OOJbIIHE
MIEPHUOBI, COOTHOCUTH 0003HAYCHHS, KOTOPhIE UMEIOTCS B TIEPUOAMUYECKON TabIuIlE, C
YHCIOBBIMUA XapPAaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMHYECKUX DJIEMEHTOB (COCTaB U
3apsif aapa, oOIiee YMuciIo 3JIEKTPOHOB M PaCHpeIe]ICHHE UX IO 3JEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B HW3MCHCHHUM CBOWCTB DJJEMEHTOB W UX
COCIMHCHUH B TIpeieiiaX MaJIbIX MIEPHUOI0B U TJIABHBIX MOATPYII C YIETOM CTPOCHUS UX
aTOMOB;

e KJacCH(UIMPOBATH XHMHYECKHE DJIEMCHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMUYECKHAE PEAKIUU (M0 YHCIYy W COCTaBy YYAaCTBYIOIIMX B PEAKIIUU BEIIECTB, IO
TerIoBoMy 3G (DEKTy, M0 UBMEHEHHIO CTENICHEH OKUCIICHUS XUMUYECKUX 2JIEMEHTOB);

e XapakTepus3oBaTh (OMUCHIBATH) oOmMEe U cHenudUUecKkrue XHUMHUYECKHE
CBOMCTBa TMpPOCTBIX W CIOXHBIX BEIIECTB, MOJATBEPXKAasi OMUCAHUE IPUMEpPaMuU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHUM COOTBETCTBYIONIUX XUMHUECKUX PEaKIIUN;

e COCTaBJIATh YPAaBHCHHS AJICKTPOJUTHUYCCKON AUCCOIMAIIMU KUCIIOT, IET0YCH
W COJICH, TOJHBIC M COKpANIEHHBIC YPABHEHUS PEAKIIMH MOHHOTO OOMEHA, YpaBHEHUS
peaKInii, TTOTBEPKAAOIINX CYIIECTBOBAHUE TCHETUUECKOW CBS3U MEXKY BEIIECTBAMHU
Pa3TUYHBIX KJIACCOB;

e pacKpbIBaTh  CYIIHOCTb  OKHCJIUTEIbHO-BOCCTAHOBHUTCIBHBIX  PEAKIIHMA
MOCPEJACTBOM COCTABJICHHS DJICKTPOHHOTO OajaHca dTUX PeaKInii;

e TIPOTHO3WPOBATH CBOMCTBAa BEMICCTB B 3aBHCHUMOCTH OT WX CTPOCHHUS,
BO3MOYKHOCTH MPOTEKAHUSI XUMHUUYECKHUX TTPEBPAIICHUHA B Pa3IMYHBIX YCIOBHSIX;

e BBIUHCIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJSIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIO XHMHYECKOTO 3JIeMEHTa 1o (HopMyJie COSTUHCHHUS, MACCOBYIO JIOJTFO
BEII[ECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU PEAKIINH;

e COOMIOMATh MpaBWIa TOJB30BAHUS XUMUYECKON MOCYA0NH | Jab0paTOPHBIM
o0OpyZ0BaHUEM, a TAaKXKE TpaBWJIa OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOJIHEHUIO JTA00OPATOPHBIX XUMUYECKUX OTBITOB IO MOJYYCHUIO U
COOMPaHUIOTa3000pa3HBIX BEMIECTB (aMMHUAKa M YTJIEKUCIIOTO rasa);

e IIPOBOAUTH PEAKIUH, MOATBEPKAAIONINE KAUYSCTBEHHBIM COCTaB pPa3IMYHBIX
BCIIIECTB: PACIO3HABATh ONBITHBIM MYTEM XJIOPUI-, OpPOMHI-, WOAHI-, KapOoHAaT-,
docdar-, cuiamkar-, cyiabdar-, THIPOKCHUA-HOHBI, KAaTHOHBI aMMOHHUS W HOHBI
W3YYCHHBIX METAJUIOB, TPHUCYTCTBYIONIME B BOJHBIX pPACTBOpPaX HEOPTaHMUYCCKHUX
BEIIECTB;

e TIPUMCHSTH OCHOBHBIE OIEPAIlMH MBICIUTEILHON JEATCIbHOCTH — aHAJIHU3 U
CUHTE3, CpaBHEHHE, 0000IeHNe, CHUCTEMATHU3aIIO, BBISBICHHEC MPUIMHHO-
CJICICTBEHHBIX CBSI3€H — JJI1 WM3YYCHUS CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIIUU,
€CTECTBEHHO-HAYYHBIC METO/IbI TIO3HAHMS — HAOMIOICHNE, U3MEPEHUE, MOJICTUPOBAHNUE,
HKCIIEPUMEHT (pEaJIbHBIN U MBICIIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
Pa3nen 1. [lepBonavaibHble XUMHUYECKHE TOHSATHSA
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK

' MPAKTUYECKOU JeATEIbHOCTH https://m.edsoo.ru/7f41837¢c

YeJioBeKa

12 BertectBa 1 xuumudeckue 15 | bubmuorexa [JOK

' peakuuu https://m.edsoo.ru/7f41837¢

Uroro mo pazaeny 20

Paznen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BeleCTB
21 Bosnyx. Kucnopona. [lonsarue 6 bubmuoreka [IOK

' 06 oxcHmax https:/m.edsoo.ru/7f41837¢
29 Bonopon. Ilonsarue o 2 | bu6muoreka [IOK

’ KHCJIOTaXH COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | 1 bubmuoreka [IOK

’ OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KJIaCCHI 1 | | bubmuorexa [JOK

’ HEOPraHUYECKUX COCAMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHue aToOMOB.
Xumuyeckas ¢Bsizb. OKHUCIUTENbHO-BOCCTAHOBUTEIbHbIE PEeaKIIUN




Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubmuorexa [JOK
’ XAMHYECKUX AieMeHToB [[. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBA3b.
3.2 OKHUCIUTEIHHO 8 bubmmorexa [IOK
’ https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKITUU
b K
Hroro no pazneny 15 nomotexa LO
https://m.edsoo.ru/7f41837¢c
bubmuorexa [JOK
PesepBHoe Bpems 3
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO HACOBIIO 68

I[TPOT'PAMME




9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne n/m P Kounrpoabnsie | Ilpakruueckue (icpp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. BemecTBO M1 XMMHYeCKHE PeaKIUU
11 [ToBTOpenue u yriuyoneHue 3HaHUN 5 | bu6moteka [IOK
' OCHOBHBIX Pa3ZeIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bu6mmoteka [IOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTUYECKAS TUCCOLIUAIIUSL. g | 1 bubmuorexa [JOK
) XUMHUYECKUE PEAKIINU B paCTBOPaX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTanbl u MX coeJHHEHUSA
21 OO11ast XapaKTepUCTHKA XUMUYECKHX 4 | bubmmnoreka [JOK
' anemeHToB VIIA-rpynmel. ["anorensr https://m.edsoo.ru/7f41a636
OO11ast XapaKTepUCTHKA XUMUYECKHX
P P . bubmuorexa [JOK
22 anemeHToB VIA-rpynmsl. Cepa u eé€ 6
https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XxapakTepUCTHUKA XUMUYECKUX
2.3 aneMeHTmf VA 11? nbl. A30T, pochop u ux 7 1 brbmorexa [OK
' pYTHEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO1ast XapaKTepUCTHKA XUMUYECKHX
parerep Bu6mmoreka [IOK
24 anemeHToB [VA-rpynnsl. Yriepon n 8 1 2
. https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COETMHEHUS
Wroro no pasneny 25




Pa3zgen 3. MeTauibl M X COeTMHEHUSA

bubmuorexa [JOK
. 7 4
3.1 Obmpae cBOHCTBA METAIIIOR https://m.edso0o.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxkneiinme MeTaiIbl 1 UX COETUHEHNUA 16 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. XuMusi u okpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHaiinl B )KU3HH YeI0BEKA 3 bubmorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




ITOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Kosun4yecTBo 4acos JIeKTPOHHbIE
Ne ara ungpoBbie
Tema ypoka Konrpoabnsie | IlpakTHyeckue A p
n/n Bcero U3y4YeHHsi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcnl
1 [Ipenmer xumuun. Poib XuMum B KU3HA 1 bubmuorexa [JOK
yeJioBeKka. Tela 1 BellecTsa https://m.edsoo.ru/ff0d210c
bubmnorexa [JOK
2 ITonsiTue 0 MeTOAAX MO3HAHUS B XUMUHU 1
https://m.edsoo.ru/ff0d227¢e
[IpakTuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U MPUEMBI | bubnmnoreka [JOK
oOpaitieHus ¢ 1ab0paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 YucTele BemecTBa U cMecH. CIIocoObI 1 bu6mmoteka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padorta Ne 2
5 «lfa3 eJeHue CI\I;eceﬁ (Ha mpumepe 1 brbmmorexa [OK
8 . PrMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKU TTOBAPEHHOM COJIN)»
bub OK
6 ATOMBI 1 MOJIEKYJIBI 1 mommorexa 11
https://m.edsoo.ru/ff0d2a6c
7 XuMHUYECKue AJIEMEHThI. 3HAKU 1 but6mmoreka [JOK
(CUMBOJIBI) XUMUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6nunorexa [JOK
8 IIpocTsle 1 ClI0XKHBIE BELIECTBA 1
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 Bubmmorexa [IOK
YVPHOE YA https://m.edsoo.ru/ff0d2d50




3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubnmoreka [JOK
10 Xumuuaeckast hopmysa. BaaeHTHOCT i
https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX IJIEMEHTOB
1 OTHOCHUTEIbHAS aTOMHAs Macca. bubnmoreka [JOK
OTtHocuTenbHASI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIs1 XUMHUYECKOT'0 bubnuorexa [JOK
3JIEMEHTAa B COEIUHEHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemiecTBa. MoJib. bubnnorexa [JOK
MounsipHast macca https://m.edsoo.ru/ff0d5230
14 du3nyecKne 1 XUMHUICCKHE SIBJICHUS. bubmnorexa [JOK
XuMuUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bub6nuoreka [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubmuorexa [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koauvecTBa, Macchl
bu6mmoteka [IOK
17 BEII[ECTBA 10 YPABHEHUSAM XUMUYECKHUX
. https://m.edsoo.ru/ff0d5708
peakumii
Knaccudukamnms XuMuueckux peakiui
bu6mmoteka [IOK
18 (coenMHEHUs, Pa3IOKESHHUS,
https://m.edsoo.ru/ff0d3{34
3aMEIICHHS, OOMEHA)
M. B. JIoMOHOCOB — yYEHBIN-
i Bu6miorexa [IOK
19 sHukIoneaucT. O000ImEeHe
. https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIus 3HAaHUI
20 Kontponbnas padota Nel o teme bu6muoreka [IOK
«BelecTBa 1 XUMHYECKUE PEAKITAM https://m.edsoo.ru/ff0d4290
71 Bo3nyx — cmecs razos. Cocras bu6nuorexa IIOK

BO3Ayxa. Kucinopong — sneMeHT u

https://m.edsoo.ru/ff0d448e




npoctoe BemecTso. O30H

duznueckre 1 XUMHYECKUE CBOUCTBA

bubmuorexa [JOK
22 KHCJIOPO/ia (peaKIIuu OKUCIICHHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcumax
CrniocoOblI mosy4eHus KUcaopoa B
23 nabopaTopuu I}/IIII 1} OMBIHIJ'ICHI:IOHCTI/I bubmmorexa LHOK
PATOPHITH TP ' https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoit 3¢ ekt XuMUIecKoi
24 pEeaKIMK, TTOHATHE O bubmnorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIUAX
TomnuBo (He(Th, Yroiab U METaH).
25 3ar ﬂSHGEEHG(i];OS yra CIIOCOOBI e):ro bromiorexa LOK
P AYE, https://m.edsoo.ru/ff0d4c4a
MpEeA0TBpAIEHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tony4yenue u cobnpanue Kuciopoaa brbmmorexa [OK
yi . p poad, https://m.edsoo.ru/ff0d4aec?2
M3Y4YEHUE €r0 CBOMCTBY
7 Bonxopon — aneMeHT u mpocToe bubmmnoreka [JOK
BelecTBo. Haxoxienue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
73 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoteka [IOK
Bojopoaa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHUCITOTaX U COJIAX brbmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnuotexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
bu6nuoreka [JOK
31 «[Tonydyenne u cobupanue BOAOPOA,

W3yYEHHE €ETO CBOMCTB)

https://m.edsoo.ru/ff0d4{42




MoutsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA
bubmuorexa [JOK
33 BEIIIeCTBA r'a3a 10 €ro U3BeCTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA M 00BEMY
Brruncnenus 00bEMOB ra3oB 1o
bubmuorexa [JOK
34 YPaBHEHHUIO pEaKliy Ha OCHOBE 3aKOHA
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
35 du3nyecKre 1 XMMUYECKUEe CBOMCTRA bubnmoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonstue 06 bubmmoreka [JOK
HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBoputens. HaceleHnnbie
bu6mmoteka [IOK
37 Y HEHACBHIILIEHHbIE pacTBOPBL. MaccoBas
https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o reme
18 «IIpuroroBieHne pacTBOpOB € bu6muoreka [IOK
onpencnEéHHON MacCOBOM 10eN https://m.edsoo.ru/ff0d5Seba
PacTBOPEHHOTO BELIECTBAY»
39 KonTponabHnas padora Ne2 o teme bubmmnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCupUKaIIUS, bubnuotexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonmydyenue 1 XuMHYECKHE CBOMCTBA
i Bu6miorexa IIOK
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaH#usI: cOCTaB, Ki1accuduxams, bu6muoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tonydyenue u XMMUYECKUE CBOMCTBA

bubmuorexa [JOK

43
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccudukaus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyuyeHne u XUMHYECKHE CBOMCTBA bubnuoreka [IOK
KHMCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéLII) n)i)n )eHI/ISI XHMHquKHe bubmmorexa [TOK
. i ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 AKCTIICPUMECHTAIBHBIX 33724 110 TEME bubmnorexa [JOK
«OCHOBHBIE KJIACCHl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
43 I'eneTnyeckas cBSI3b MEXIy KJlaccaMu bu6nuorexa [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9as50
. Bbubnuoreka IIOK
49 O00011IeHNE U cUCTEMATH3aIUs 3HAHUI 1
https://m.edsoo.ru/00ad9cb2
Kontpoabnas padora Ne3 mo teme
50 "OCHEBHLIe I(J'II:ICCBI HEOPraHUYEeCKUX bubmmorexa LOK
. p https://m.edsoo.ru/00ad9ela
COeTUHEHH I
ITepBbIe MONBITKY KiIacCU(UKALIIN
51 xnﬁnqecxnx 9JIEMEHTOB l(?}OHﬁTHe o bubmorexa TIOK
' https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOJHBIX YJIEMEHTOB
Ilepnoanueckuil 3aK0OH U
pro Bu6miorexa [TOK
52 [Tepuoanueckas cucremMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
but6mmoreka [IOK
53 [Tepuoapl, rpymnmbl, TOATPYIIIBI

https://m.edsoo.ru/00ada52c




Ctpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

54
sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YECK
. bubnmoreka [JOK
55 aToOMOB 3JieMeHTOB [lepronnueckoi
https://m.edsoo.ru/00ada6bbc
cucremsl /. 1. MenneneeBa
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA IO €r0 MOJIOKEHUIO B bubnmoreka [JOK
[Tepuonuueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa ajist
57 pa3BUTHUA HAyKH U mipakTuku. J. W. bubmmoreka [JOK
MeHieneeB — y4€Hblii, mearor u https://m.edsoo.ru/00ada96e
rpakJIaHUH
53 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubmuorexa [JOK
XAMHWYECKHUX DJICMECHTOB https://m.edsoo.ru/00adaab8
b K
59 HMonnasg xuMmuueckast CBA3b nommorexa LO
https://m.edsoo.ru/00adac34
60 KoBaseHTHas noJIsIpHasi XUMUYECKast bubmmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HENOIsApHAs XUMHYECKas bubmmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
b K
62 CreneHb OKUCIICHUS nosmotexa O
https://m.edsoo.ru/00adae28
63 OKHCIHTENbHO-BOCCTAHOBUTEIHHBIC bubnmnoreka [JOK
peakuun https://m.edsoo.ru/00adb076
bu6nuorexa [JOK
64 OKHCIIMTENIM U BOCCTAaHOBUTEIIN
https://m.edsoo.ru/00adb076
65 KonTponsHas padora Ne4 o teme bubnmoreka [JOK




«CTtpoenue aroMa. XUMHUYECKasl CBS3b

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

66 PesepBHbIil ypok. O0001ICHHE U | bubnmoreka [JOK
CHUCTEMAaTU3alys 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O0001ICHNE U | bubnmoreka [JOK
CHUCTEMAaTH3alys 3HaHUH https://m.edsoo.ru/00ad9cb2
63 PesepBHblit ypok. O60011€HNE U | bubnmoreka [JOK
CHUCTEMAaTU3aLMs 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kounrpoabnsie | Ilpakruueckue
n/n Bcero u3ydyeHusi | o0pa3oBaTeJIbHbIC
padoThI padoThI
pecypchl
[lepnonnueckuii 3aKoH.
| [Tepunonnueckas cucrema | bubmnorexa [JOK
XUMHYECKUX deMeHToB []. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH
. P bubnuorexa [JOK
2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Knaccugukaius 1 HOMeHKIIATypa | bubmmnoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XumMudueckou CBSI3U U TUIIBI | bu6mmoteka [IOK
KPUCTAJUIMYECKUX PEILIETOK https://m.edsoo.ru/00adbac6
KonTposasnas padora Nel o teme
5 «[ToBTOpEHUE U yrinyOiaeHne 3HaHUil 1 1
OCHOBHBIX pa3JIeJoB Kypca 8 Kiacca»
6 Knaccudukanus xumudeckux 1 bu6muoreka [IOK
peaKkuuii o pa3IuyHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XUMHUUYECKOU
but6mmorekxa [{JOK
7 peakuuu. [IoHSITHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKITHIX
[TonaTre 0 XuMHUYECKOM PaBHOBECHUHU.
P but6mmorekxa [IOK
8 @DakTOpBI, BIUAIOIINE HA CKOPOCTh 1

XUMHYICCKOM PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBCCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOITUTHUECKOM
10 I/ICSO na I/II/IpCI/IJ'IBHI)Ie U ci1a0ble bubmorexa LIOK
AHCCORHAtIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubmmoreka [JOK
11 HoHHbIE ypaBHEHHUS peakuil
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
. . bubnmoreka [JOK
12 OCHOBAHUH B CBETE MPEACTABICHUI
. https://m.edsoo.ru/00add5d8
00 AJEKTPOIUTUYECKON TUCCOLIUALINN
XHUMHYECKHE CBOMCTBA COJIEM B CBETE
13 [IPEICTABIIEHUNA 00 buGmorexa LOK
pea . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLIMAIITT
14 TToustie o runponnse coiaei bubnmorera TOK
AP hitps://m.eds00.ru/00add9d4
15 O06o011eHne U cucTeMaTu3alus bubmmoreka [JOK
3HaHUU https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pemenne sxcnepuMeHTAIIBHBIX bubnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3a71auy
KonTtponpHas padota Ne2 o treme
bu6nuorexa [JOK
17 «INEKTPOIUTUYECKAS TUCCOIUALHS.
https://m.edsoo.ru/00addec(
XUMHYECKUE PEAKIIUU B PACTBOPAX»
O01asa xapakTeprucThKa raJloreHoB.
18 XI/III\I/III/I‘JCCKI:/IC CBI())ﬁCTBa Ha IIpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopona. CossiHast KUCIIOTA, bubmuoteka [IOK




XUMHUYCCKUEC CBOﬁCTBa, IIOJIYYCHHE,
IIPUMCHCHHUEC

https://m.edsoo.ru/00ade104

[IpakTuueckas padora Ne 2 o teme

bubmuorexa [JOK

20 «lTomyyeHne coITHON KUCIOTHI,
YHEHHE COII https://m.eds0o.ru/00ade348
U3y4eHUe e€ CBOMCTBY»
Brruncnenus no ypaBHEHUSIM
7P . bubnmoreka [JOK
21 XUMUYECKUX PEaKIUi, €CIIH OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO61mas xapakTepuCTHKa 3JIEMEHTOB bubnmoreka [JOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIE MOJIU(PUKAIIUN CEPBI.
3 Haxoxnenue cepbl U €€ coeIMHeHU N bubmnorexa [JOK
B NpUpojie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoj, CTpoeHHE, bubmuorexa [JOK
¢u3nyecKkrue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
9 bubmuorexa [JOK
25 dbuznyecKkre U XUMHYECKHUe CBOMCTRA,
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIIUH, JIEKAIUE B
OCHOBE MPOMBIIIIEHHOTO CTIoc00a
2% MIOJIy4EHUS CEPHOU KUCIIOTHI. bu6muoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIleu cpelibl COeqUHEHUSIMU
cepol
7 Beruucnenue MaccoBoil J0JIM BBIXO/2 but6mmorexa [IOK
IIPOAYKTA peaKInn https://m.edsoo.ru/00adec8a
28 OO0m1as xapaKTepucTUKa 3JIEMEHTOB bubnuorexa [JOK




VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpUpoJe, Gpu3ndeckue u
XUMHYECKHUE CBOMCTBA

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

AMMHaK, ero Gu3n4ecKue u

bubmuorexa [JOK

29 XUMHYECKHE CBOICTBA, OJIYYCHUE U
v https://m.eds00.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas padbora Ne 3 o Teme
bubnnorexa [JOK
30 «[lonyyenune ammuaka, H3y4eHUE €ro
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucaoTta, e€ Gu3ndecKkue u bubnmoreka [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHne HUTPATOB U COJICH
aMMOHHUSI B KAU€CTBE MUHEPAJIbHBIX

. bubmmoreka [JOK
32 ynobpenuit. XumMuieckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
COEIMHEHUSIMU a30Ta
®ocdop. Oxeun pochopa (V) u
33 q)ocg)op a ():1 (cl)) a(b(b p3 ( ei e bubmorexa LIOK
Has KUCIIOTa, PU3UYECKHE U
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYEHUE
Ucnonb3oBanue ¢ocdaTtos B

34 KaueCcTBE MUHEPATbHBIX YIOOpEHUH. bubnuotexa [JOK
3arpsi3HEeHUE IPUPOJAHON CpPEb https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacpocTpaHeHHE B

PO PACHPOUIP BuGmmotexa IJOK
35 npupoe, PU3NIECKUEe U XUMUUECKUE
N https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcunsl yraepoaa, ux Gpusndeckue u bubnuotexa [JOK

XUMHUYECKHUE CBOVCTBA.

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




DKOJI0rn4ecKue npooIemsl,
CBsI3aHHbIE C OKCUAOM yriepoaa (IV)

37 VYroinbHas KuciaoTa U €€ coiu bubmmorexa LHOK
https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme

18 "ITomyueHnune yriekuciioro rasa. bubnmoreka [JOK
KauectBenHnas peaxiys Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavaibHBIC TOHATHUSA 00
bubmuorexa [JOK
39 OpPraHWYECKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ac054¢e
COEIMHEHUSX yriepoaa
. bubnmoreka [JOK
40 Kpemuuii u ero coequHeHust
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

A1 JKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME bubmuoreka [JOK
«BaxkHenmme HeMeTaJuTbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTpoabHnas padora Ne3 o teme
. bubmuorexa [JOK
42 «BaxHenmme HeMeTaulbl U UX
https://m.edsoo.ru/00ae0el8
COCTMHECHUS»
OO0m1as xapakTepuCTUKa XUMUUYECKHIX
3JIEMEHTOB — METAILJIOB.

43 Mertannuueckas CBsI3b U but6mmoreka [{IOK
METaJUIMYECKast KpUCTalUInIecKas https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKkre CBOMCTBA
METaJIOB
XUMHYECKUE CBOMCTBA METAJIJIOB.

N but6mmoreka [IOK

44 DNEKTPOXUMHUUECKUM psif

HaIpsHKEHUH METAIIIIOB

https://m.edsoo.ru/00ael156




O061me crnocoObl MoTy4eHHst
MeTtaiuioB. CriaBel. BeluncieHus mo

45 ABHCHUSM XUMHMYCCKUX PCAKIIII bubmorexa [TOK
P DeaKHI, https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COACPIKUT
MIpUMECH
bu6 e OK
46 [ToHsiTE O KOPPO3UHU METAIIIOB nommoreka [
https://m.edsoo.ru/00ae1278
bu6 K
47 [Ieno4nbIe METAILIBI uomotera HO
https://m.edsoo.ru/00ae14b2
43 OKcubl U TUAPOKCUIBI HATPUS U bubnmnoreka [JOK
Kaaus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnmnoreka [JOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxneiimme coeJUHCHUS KaIbIUS bubmorexa HOK
A H https://m.edsoo.ru/00ael15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHHI
57 JKEcTKOoCTh BOJEI U CIOCOORI €€ bu6nuorexa [IOK
YCTpaHEHHMS https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
N R bu6nunoreka [JOK
53 JKEcTKOCTh BOJIBI M1 METOIHI €€
" https://m.edsoo.ru/00aeclae8
YCTpaHEHHS
54 N —— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bu6muoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
but6mmorekxa [IOK
56 Kenezo nommoreka [

https://m.edsoo.ru/00ae1d86




Oxcuipl, TMIPOKCHUIBI U COJIHU JKENE3a

bubmuorexa [JOK

37 (IT) m »xene3a (11I) https://m.edsoo.ru/00ae35e6
53 O000111eHNE U CUCTEMATU3ALMS
3HaHUU
[TpakTuueckas padora Ne 7. Pemenue
59 SKCHEPUMEHTAIBHBIX 337a4 10 TEME bubnmoreka [JOK
«BaxkHenmme MeTajljIbl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS
Boruncnenus o ypaBHeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB /1aH B H30BITKE WIH bu6mmoreka [IOK
COJIEPKUT IpUMECH. Brruncienns https://m.edsoo.ru/00ae1750
MacCOBOMU JI0JIM BBIXO/1a MPOJAYKTA
peaxiuu
61 O00011eHNEe U CUCTEMATU3ALMS
3HAHUU
Konrtponbnas padora Ned o Teme
62 «Baxuelmme MeTaubl 1 UX
COEJTMHEHUS»
63 BemecrBa u maTepuansl B bu6mmoteka [IOK
MTOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHMHYECKOe 3arpsi3HeHue bu6muoreka [IOK
OKPYKaroIle cpeasbl https://m.edsoo.ru/00ae4270
65 Ponbs xumMuu B pelieHun bu6muoreka [IOK
9KOJIOTUYECKHUX TIPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001eHNE U bu6muoreka [IOK
cucTeMaTru3anus 3HaHU https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O60061IcHNE 1 bubnuotexa [JOK




cUCTeMaTHU3alus 3HaHUN

https://m.edsoo.ru/00adb33c

PesepBHbIil ypok. O0001ICHHE 1

68
cucTeMaTH3alys 3HaHUi

bubmuorexa [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUVIAA YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymon WN.I'., Cnagkos C.A.,
AxknnonepHoe obmectBo «M3narensctBo «IIpocBerieHuey.
* Xumus, 9 kinacc/ I'abpuensu O.C., OctpoymoB WU.I'., CnagkoB C.A.,
AxknnonepHoe obmiectBo «M3narensctBo «IIpocBemenuey.

METO/JIUYECKHUE MATEPHUAJIBI IJ151 YYUTEJIS

Xumusi: 8—9-e kiaccol: 0a30BbIi ypoBeHb. MeToandeckoe mocooue K
yueoHukam O. C. I'abpuensna, U. I'. Octpoymona, C. A. Cnagkosa2 / O. C.
INabpuensn, C. A. CnaakoB. — 4-e u3z., nepepad. —Mocksa: [Ipocseiiienue,
2022 —80c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://gogov.ru/login/fgis-myschool
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