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NNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHUH Ha YpOBHE OCHOBHOT'O OOIIET0 00pa3oBaHuUs COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOEHHUS OCHOBHOM 0OOpa30BaTEIbHOW MpPOrpaMMbl OCHOBHOIO
obmrero obpazoBanus, npeacraBieHHblx B GI'OC OO0, a Takke Ha OCHOBE (eneparbHOM
paboueil mporpaMmbl BOCIIUTAHUS U C YYETOM KOHLENIUU IpernoAaBaHus yd4eOHOro ImpeaMera
«Xumus» B 00pazoBaTeabHbIX oprannsanusax Poccuiickoit deneparui.

[Iporpamma mo xumuM Ja€T MpeACTaBICHHE O MLeNsAX, oOuieil crparerun oOydyeHus,
BOCIIUTAaHUSI W Pa3BUTHS OOYyJarOIIUXCS CPENCTBAMH Y4eOHOro NpeaMeTa, YCTaHABIMBAET
00s13aTebHOe MPEMETHOE COAEPKAHKE, MPEAYyCMAaTPUBACT paclipe/ie]ieHue ero mo Kiaccam U
CTPYKTYPUPOBAHHE 10 pPa3/iesiaM U TeMaM MPOrpaMMBI 110 XUMHUH, OMPEeIsieT KOTNIeCTBEHHBIE
Y KaUeCTBEHHBIC XapaKTEPUCTUKU COAEPIKAHUS, PEKOMEHAYEMYIO MTOCIEI0BATEIbHOCTh U3yUCHHUSI
XMMHU C YIETOM MEKIPEIMETHBIX H BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKHA y4eOHOTO Tpolecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUaroIUXCsl, ONpeAesseT BO3SMOKHOCTHU MPeIMeTa JUIsl peasin3aluu
TpeOOBaHUIl K pe3yibTaTaM OCBOEHMSI OCHOBHOM 0Opa3oBaTeabHOW MNpOrpaMMbl Ha YpPOBHE
OCHOBHOro 00Iero oOpa3oBaHus, a Takxke TpeOOBaHMI K pe3yibTaTaM OOydeHHUs XUMUHU Ha
YpOBHE IIeJiell U3ydeHus MpeaMeTa U OCHOBHBIX BUJIOB y4eOHO-IT03HABATEIBHON AESITEIbHOCTH
00y4aroIIerocs M0 OCBOCHUIO YUeOHOTO COIEPIKAHMUS.

3HaHME XUMHUH CIY’)KUT OCHOBOM /17151 (hOpMUPOBaHMSI MUPOBO33PEHHS 00yUaIOIIErocs, ero
MPECTABICHUN O MaTePHAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (DOPMUpPYEMBbIE XUMHEH
MIPEJICTaBJICHUS O B3aUMOIMPEBPAICHUAX YHEPTUU U 00 IBOJIIOIUU BEIECTB B MPUPOE, O MYTAX
pemieHust TI00aNbHBIX MPOOJIEM yCTOWYMBOTO pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBON U IKOIIOTMYECKOM O€30MacHOCTH, MPOOJIeM 3APaBOOXPAHEHUS.

HN3ydyenue xumun:

CIOCOOCTBYET pean3aliii BO3MOKHOCTEH Il CaMOPa3BUTHUS U (GOPMUPOBAHUS KYJIbTYPBI
JUYHOCTH, €€ o0mieit 1 GyHKIIMOHATBHOW IPAaMOTHOCTH;

BHOCHUT BKJIaJl B (pOpMUpPOBAaHHE MBIIUICHHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HHM, Tak H B
npohecCcuoHaIbHON NesITeIbHOCTH;

3HAaKOMHT CO CIHEIU(PHUKOW HAYyYHOrO MBIIUICHHS, 3aKJIAIbIBAET OCHOBBI IIEIOCTHOTO
B3IJIS1a HAa €MHCTBO MIPUPOJIBI M YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAloM B (pOpMHUPOBAHUU
€CTECTBEHHO--HAyYHON TPaMOTHOCTH 00YYaIOIINUXCS;

CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOLIEHHS K €CTECTBEHHO--HayYHBIM
3HAHUSIM, K MpPHUPOJE, K 4YEIOBEKY, BHOCUT CBOM BKJIaJ B OKOJIOrHYecKoe oOpa3oBaHME
00y4aromuxcs.

JlanHble HampaBieHUs B OOYYCHHUH XUMHUH OOECIEUMBAIOTCS CIEIH(PUKON COICpKaHUS
y4eOHOro nmpeaMeTa, KOTOPBIH SIBJISIETCS MeAarornuecky aJanTHPOBAaHHBIM OTpakeHHueM 0a30Boi
HAyK! XAMUH Ha OMPENIETIEHHOM dTare €€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOrO OOIIEr0 0Opa3oBaHMsS OPUEHTHPOBAH HA OCBOCHUE
00y4aIOLUMUCS CUCTEMBI NTEPBOHAYAIBHBIX MOHATHI XUMHUHU, OCHOB HEOPTaHUYECKON XUMUU U
HEKOTOPBIX OT/ICITBHBIX 3HAYUMBIX IMOHITHIA OPraHUYECKOH XHUMHUU.

CrpykTypa colepxaHHs MPOrpaMMbl 10 XUMHHM C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOIO
nonxona k e€ uzydeHuro. CojepxaHHe CKIQJbIBAETCS U3 CUCTEMbI MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIECTBE M CUCTEMbl MOHATUH O XMMHUYECKOH peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHHM30BaHbl M0 MPUHLHUILY MOCIEIO0BATEIBHOIO Pa3BUTHs 3HAHUK HAa OCHOBE
TEOPETUYECKUX MPEJCTABIECHUN Pa3HOI O YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— [lepuognueckoro 3akona JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— Y4EHHMsI O CTPOEHUH aTOMa U XUMHUUYECKOH CBS3U;

— IpEeJCTaBICHUHN 00 STIEKTPOIUTUYECKOM TUCCOLUAIINY BEIIECTB B PaCTBOPAX.

Teopernueckue 3HaHHUS paccMaTPUBAIOTCS HAa OCHOBE AMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS OCIIEOBATEILHO OT OHOTO YPOBHS K APYrOMY, BBITTOTHSIS
(GyHKIIMM OOBSICHEHHS M IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BOBMOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MTOJTYYEHUS N3Y4YaeMBbIX BEIIECTB.

OcBoeHHe mTporpaMMbl MO XUMHH CIOCOOCTBYeT (OPMUPOBAHUIO MPEJICTABICHUS O
XUMHUYECKOM COCTABJIAIOLIEH HAay4HOW KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOLIEHUSI K HAyYHOMY 3HAHUIO U METOJaM ITO3HAHMS B HayKe. M3ydeHnue xumuu
MIPOUCXOAMT C MPUBJICUEHNEM 3HAHUN U3 PaHEe U3YUEHHBIX YIEOHBIX peAMETOB: «OKpyXKaromuii
mup», «bruonorus. 5—7 knacce» n «dusnka. 7 Kinacey.

[Ipyu u3yyeHnn XuMuu NpoUCcXoauT (OpMHUPOBAHKME 3HAHUI OCHOB XMMHUECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOM NEesTeIbHOCTH YEI0BEKa M KaK OJHOro
13 KOMIIOHEHTOB MUPOBOW KyJbTYphl. 3ajadya yueOHOro mpenMera COCTOUT B (POPMHPOBAHUU
CHCTEMbl XMMHUYECKHX 3HAHUH — BaKHEWIIMX (DaKTOB, MOHATUH, 3aKOHOB M TEOPETUUYECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHUH MHUPOBO33PEHUYECKOr0 Xapakrepa, f3blka HAayKd, B
MpUOOIIEHNHN K HAYYHBIM METOJIaM MTO3HAHUS MTPU U3YUYEHHH BEIIECTB U XUMHUUECKUX PEAKIIHi, B
(¢bopMuUpOBaHWKM M PA3BUTUU I[IO3HABATEJIIBHBIX YMEHHUH M UX TNPUMEHEHUU B Yy4eOHO-
MI03HABATEJILHONW U yueOHO-HCCIIE0BATEILCKOM 1eATEIIbHOCTH, OCBOCHUHU TPaBUi O€3011aCHOTO
oOpallieHus C BelIeCTBAMHU B TOBCETHEBHOM KU3HU.

[Ipy m3ydyeHMHn XMMHUU Ha YpOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMs BaXXHOE 3HAUYEHHE
puoOpeH Takue 1eH, Kak:

— (popMupOBaHNE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIbHOMY IPUHATUIO pPEIIEHUN, CHOCOOHOM aganTHpoBaThCs K
OBICTPO MEHSIIOIIUMCS YCIIOBUSM >KU3HMU;

— HampaBJICHHOCTh OOyYEHHUS Ha CHUCTEMaTHYECKOE TPHOOIICHHE O0yJaromuxcs K
CaMOCTOATENILHOM  IIO3HABaTEJIbHOM  JEATENIIBHOCTH,  HAy4YHBIM  METOAAM  IIO3HAHUS,
(hopMHPYIOIUM MOTHBALIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

— oOecrieueHne YCIOBUH, CHOCOOCTBYIOIIMX NPUOOPETEHHIO OOYYaIOUIMMHUCS OIbITa
pa3HOOOpa3HOM N1eATeNbHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIMH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUE€HUE AJIS1 PA3JINYHBIX BUAOB AESITEIbHOCTH;

— ¢popmupoBanue oOuieil GpyHKIIMOHATEHOM U €CTeCTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YHclie YMEHUI 00BSCHATH U OLICHUBATh SBJICHUS OKPYKAIOIIET0 MUPA, UCII0JIb3Ys 3HAHUS U OIBIT,
MOJyYeHHbIE NPU U3YYCHHHM XMMHUHU, NPUMEHATh UX MPU PEIICHUU NMPOOJEM B MOBCETHEBHOM
YKU3HU U TPYJIOBOH JEATEIBHOCTH;

— (hopMupoBaHHe y 00YJaIOUINXCS TYMaHUCTUYECKUX OTHOIICHHH, TOHUMAHUs [IEHHOCTH
XUMHYECKUX 3HAHWUW A7 BBIPAOOTKH SKOJOTHYECKH IIeIeCOOO0pPa3HOro MOBEIACHHSI B OBITY U
TPYIOBOM AEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbSI U OKPYKAKOWIEH MPUPOIHON
Cpelbl;



— pa3BUTHE MOTUBAITUH K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITHTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
OGS U HAITPABIICHHOCTH JabHEHIIIET0 00yYCHHS.

OO0miee ynciio 9acoB, OTBENEHHBIX IS M3YUEHHs] XMMUU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanusl, cocTaBisgeT 136 yacoB: B 8 kitacce — 68 yacoB (2 daca B Heneno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

I[lepBoHaya/IbHbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponmb XuMuUM B KM3HU 4YeJOBEKa. XMMHs B CHUCTEME Hayk. Tena u
BemecTsa. Gusnyeckue CBOWCTBA BEUIECTB. ATperaTHOE COCTOsiHME BelecTs. [IonsaTre o metonax
MO3HaHUs B XUMUH. YucTsle BemecTBa U cMecH. CriocoObl pa3eneHust CMecei.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE 3yieMeHThl. CHUMBOJBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTsie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BeuiecTB. OTHOCUTENbHas aToOMHas Macca. OTHOcHUTENbHas MOJEKYJIpHas Macca.
MaccoBast 107151 XUMUYECKOT 0 3JIEMEHTa B COCIMHEHUU.

Konunyectso Benjectsa. Mons. MonsipHas macca. B3auMocCBs3b KOJIMYECTBA, MACCHI U YHCIIA
CTPYKTYPHBIX €IMHUII BenecTBa. Pacy€rel mo ¢popMyriaMm XMMHUYECKUX COSIMHEHHH.

duznyeckue U XMUMHUYECKUE SBJICHMS. XHUMHUYECKas peakiuus M €€ NpU3HaKu. 3aKOH
COXpPaHEHHUs MacChl BEIIECTB. XUMHUecKue ypaBHeHHs. Kiaccupukanus XUMHUYECKUX PEaKIIMii
(coemuHeHust, pa3IoKEeHHS, 3aMEIIeHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOH, IpaBujiaMu padoThl B J1a0OpaTOpuu U MpuéMamMu
oOpareHust ¢ 1abOpaTOpHBEIM O0OPYJOBaHHEM, M3YYE€HHE U ONMUCaHhe (PU3UYECKHX CBOWCTB
00pa3I0B HEOPraHMYECKUX BEIIeCTB, HaOmo1eHne pu3nueckux (IJIaBJIeHUe BOCKA, TassHUE JIb/Ia,
pacTupaHue caxapa B CTYIKE, KHIIEHUE M KOHJEHCAIUsl BOJbl) U XMMHUECKUX (FOPEHHE CBEUH,
MIPOKaJIMBAaHUE METHOM MPOBOJIOKH, B3aUMOICHCTBHE MeJla C KHCIIOTOM) SIBIICHUH, Ha0II0IeHUE U
OIKCaHUE MPU3HAKOB MTPOTEKAHUs XUMUUYECKUX pEaKIMi (pa3ioxkeHue caxapa, B3auMoJIeCTBUE
CEpHOM KHCIOTHI C XJOpPHIOM Oapwuisi, pasnoxeHue ruapokcuaa meau (ll) mpu narpeBanuw,
B3aUMOJIeHicTBHE Kene3a ¢ pactBopoM conu meau (1), uzydenune cnocoOoB paszieneHus cMeceil:
C TIOMOUIbI0 MarHuTa, QUIBTPOBAHWE, BBIIAPUBAHMUE, JTUCTHILIISAIUS, Xpomarorpadus,
MIPOBEJICHHE OYMCTKH MOBApEHHOM CONM, HAONIOJIEHUE U OMHCAHHUE PE3YJIbTaTOB MPOBEACHUS
OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMs MAacChl, CO3JaHME MOJEIEH MOJIEKYI
(ITapoCTepIKHEBBIX ).

Baxueiilue npeacTaBUTe M HEOPraHUYECKHUX BellecTB

Bozayx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3ieMeHT M HpOCTOE BELIECTBO.
Haxoxxnenue kucinopoaa B npupoae, (pusnueckue 1 XUMHUECKHE CBOMCTBA (PEaKLUU TOPEHHS).
Oxcupnpl. [lpumenenue kucnopona. CrocoObl MOMy4YeHHS KHCIOpoAa B J1abopaTOpuu H
MpoMBIIIEHHOCTH. KpyroBopot kucimopona B npupoae. O30H — amtorponHas Moaudukanus
KHCTIOpO/Ia.

TemnoBoli 3(p(deKkT XUMHUECKONM peakluH, TEePMOXUMUYECKUE YpaBHEHHUS, 3K30- HU
SHIOTEPMUYECKUE peaKUMU. TOIIMBO: yrosb M MeETaH. 3arpsi3HEHUE BO3AYyXa, YCUJICHHE
MapHUKOBOTO Y (PeKTa, pa3pyiieHne 030HOBOTO CIIOA.

Bonopon —snemenT u npocroe BemecTBo. Haxoxnenue Bogopona B mpupoje, Gu3ndeckue
Y XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. Kuciorsl u comu.

MomnsipHblif 00bEM Ta30B. Pacy&Tbl Mo XUMHUECKHM YPaBHEHHSIM.

Odusnyeckne CcBoOMcTBa Boabl. Boma kak pactBoputens. PactBopbl. Haceliennoie u
HEHACBILIEHHbIE pacTBOpbl. PacTBOpuMOCTh BewlecTB B Boje. MaccoBas J0jsl BELIECTBA B
pacTBope. XuMu4eckre cBOMCTBa BoIbl. OcHOBaHMs. Ponb pacTBOpOB B MPHUPOAE U B JKU3HU



yenoBeka. KpyroBopor Bozbl B mpHUpoOAE. 3arps3HEHHE MPUPOAHBIX BOA. OxpaHa M OYMCTKA
MPUPOJTHBIX BOJI.

Knaccudukanus wHeopranmdeckux coeauHeHuid. Oxcuapl. Krnaccudukamus OKCHIOB:
corneoOpasyromnire (OCHOBHBIE, KHCIOTHBIC, aM(pOTEepHBIC) U Heconeobpasytoniie. Homenkmarypa
okcuoB. du3nyeckre 1 XUMUYECKUE CBOMCTBA OKCHIOB. [lomyueHne okcuaos.

OcHoBanms. Knaccudukarmuss OCHOBaHMI: IIETOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBaHuid. Pu3nueckue M XUMHYECKHE CBOWCTBa OcHOBaHWM. [lomydyenue
OCHOBAHHI.

Kucnorel. Knaccuduxanus xkuciaor. Homenkmnarypa kucnor. dusndeckue U XUMHYECKUE
cBoMcTBa KUCIOT. P akruBHOCTHM MetaiuioB H. H. bekerosa. [lonydeHue KUCIOT.

Conu. HomeHnknarypa cosneil. @u3ndyeckue U XMMHYECKHE cBoiicTBa coseld. Ilomyuenue
COJIEH.

'eneTnyeckas CBA3b MEXAY KJIaCCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpe/IeTIeHUE COAepKaHUsl KUCIOPOo/ia B BO3AyXe, MOIYICHHE, COOMpaHHe,
pacro3HaBaHWE W H3y4YEHHE CBOWCTB KHCIOpPOJAA, HaONIO/IEHHWE B3aHMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHUS M IMpEKpaIeHusi TopeHus (mmoxkapa), 03HaKOMIIEHHUE C
oOpa3laMy OKCHJIOB W OMNHCAHHME HX CBOMCTB, MOJNy4YeHHE, COOMpaHHE, paclO3HABaHUE U
H3ydeHHe CBOMCTB Bojaopojaa (ropeHue), B3aumojeictBue Bogopoaa ¢ okcuaom meau (1)
(BO3MOXHO MCIONB30BaHUE BUIEOMATepUAIOB), HaOII0IeHEe 00pa3I[0B BEIIECTB KOIUYECTBOM |
MOJIb, WCCJIEOBAaHHE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C Pa3IMUYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENCIEHHOW MAacCOBOM JIOJIEM pPACTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOJBI C MeTaulaMu (HaTpueM W KajbllieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), MCCIEAOBaHUE OOpPAa3IOB HEOPTAHMUYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB,
HaOJI0/IeHUE M3MEHEHUS OKPAacKU WHIMKATOPOB B pPacTBOpax KUCIOT M LIENOued, M3ydeHHe
B3aumozeiicTeus okcuga meau (1) c pactBopoM cepHOI KMCIIOTBI, KUCIIOT ¢ META/NIaMHU, peaKkLnii
HEWTpalIU3aluu, OJy4Y€HNE HEPACTBOPUMBIX OCHOBAHUH, BHITECHEHHUE OJJHOTO METajlla JPYruM
W3 pAcTBOpA COJM, PEIICHUE JKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxnHelmue Kiaccsl
HEOPTraHUYECKUX COCIMHEHUI.

IMepuonuveckuii 3axkon u Ilepuoanyeckasi cucrema xumu4yeckux 3djemeHtos /I, WU.
MenpeneeBa. CTpoeHue aToMOB. XMMHU4YeCKas ¢BsA3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbBIE
peakumuu

[TepBbie MOMBITKY KIACCH(PUKAIIUN XUMUYECKUX IeMEHTOB. [IOHSATHE O TPpyIax CXOMHBIX
3JIEMEHTOB (IIeJTOUHBIE U I11€JI0YHO3EMEeNIbHbIE METaILIbI, TaJIOr€Hbl, THEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIe 00pa3yroT aMOTEpHBIE OKCHJIBI U THAPOKCHUIBI.

[lepuonmueckuii 3akoH. Ilepumonnueckass cucrema xumudeckux osnementos J[. U.
MengeneeBa. KoportkomepuonHas w ummHHONEpHoaHas (opmel [leproaudeckoit CUCTEMBI
xumuueckux onemeHToB [[. M. MenneneeBa. Ilepuogsl um rpynnbl. PU3UYECKUR CMBICIT
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI JIIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siiep. M3oTonsl. Dnexkrponsl. CTpOEHUE 3JIEKTPOHHBIX
obOosouek aromMoB TepBeix 20 xumuyeckux osneMmeHToB Ilepumoamueckoit cucremsr [ U.
MenneneeBa. XapakTepuCTUKa XMMHUUYECKOrO 3JIEMEHTA MO €ro nojoxkenuto B Ilepuoanueckoit
cucteme J[. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJInyCca aTOMOB XMMUUYECKUX IJIEMEHTOB, METAIUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IPYIIIaM U EPUOIaM.



3nauenue [lepronnueckoro 3akoHa u Ilepuoandeckoil CUCTEMbl XUMUYECKUX JIEMEHTOB
JUIsl pa3BUTUA HayKu U npakTuku. J[. . MeHaeneeB — yd€HbIl U IPAKIaHUH.

XuMuyeckas CBSI3b. KoBanenrtnas (monsipHas u HEToJsIpHast) CBSI3b.
DIIEKTPOOTPULIATENHLHOCTh XUMUUECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenp  okucieHus. OKHUCITUTENbHO--BOCCTAHOBHUTENbHBIE  peakiuu.  [Iporeccsl
OKHUCJICHUSI U BOCCTaHOBJIEHHs. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3IOoB BEIIECTB METAIOB M HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LMHKA C pAacTBOpaMH KUCIOT W IIEJI0YEeH, IPOBEIECHHUE OIBITOB, WIUTHOCTPUPYIOLIUX HTPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKiuii (TopeHre, peakiiui pa3oKeHHs, COSIMHEHN).

Mesicnpedmemmnuie ceasu

Peanuzanus MeXnpeaAMETHBIX CBSA3EH NMPU U3YUYEHUU XMUMHH B 8 KJIacce OCYIIECTBIISAETCS
4epes UCIOIb30BaHMe KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSITHH, TaK U TIOHSTUH, SBISIONUXCS
CUCTEMHBIMH ISl OTAENBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'0 [IUKJIA.

OO01ue ecTeCTBEHHO--HAYYHBIE TTOHSTHS : HAYYHBIH (haKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAITH3,
CUHTE3, Kiaccuukaius, NepUOAUYHOCTh, HaONIOJEHNE, OHKCIEPUMEHT, MOJEINpPOBaHUE,
U3MEpEHUE, MOJIENb, SBJICHUE.

O®uzuka: MaTepus, aroM, DOJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ, H3OTOMbI,
PaZMoOaKTUBHOCTb, MOJIEKYJa, J3JEKTPUYECKUH 3aps]l, BELIECTBO, TelO, OO0BEM, arperaTHoe
COCTOSIHME BEIIECTBa, Ta3, (PU3MYECKHe BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMOC, TIAHETHI,
3Bé31161, ComHITE.

Buonorust: porocunres, apixanue, 6uochepa.

['eorpadus: armocdepa, rtuapocdhepa, MHHEpaNbl, TOPHBIC TIOPOJbI, IOJIE3HBIC
HCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMu4ecKkasi peakius

[lepnoanueckuii 3akoH. Ilepuoamueckas cucremMa xumudeckux osiaemeHtoB J[. U.
MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHMH CBOWCTB XMMHYECKHX
3JIEMEHTOB MEPBBIX TPEX IEPUOAOB, KalMs, KaJIbLHMS W UX COCAMHEHUH B COOTBETCTBUHU C
TOJIOKEHUEM JIEMEHTOB B [leproudeckoit cucTeMe U CTPOSHUEM X aTOMOB.

CrpoeHue BelIeCTBA: BHJbl XUMHYECKOM CBSI3U. THIBI KPUCTANIMYECKUX PEHIETOK,
3aBUCHUMOCTH CBOWCTB BELIECTBA OT TUIIA KPUCTAIIMYECKON PEMIETKU U BUJA XUMHUUECKOHN CBSI3U.

Knaccudukanus ¥ HOMEHKIAaTypa HEOPTaHUYECKUX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMUXCS K PAa3IMYHBIM KjaccaM HEOPraHWYEeCKHX COCAMHEHMM, reHeTHYecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanuss XMMHYECKUX PEaKIHil MO pa3inuyHbIM MpU3HaKaM (1O YHCIY U COCTaBy
YYACTBYIOIIHX B PEAKIIUU BEIIECTB, 10 TEITIOBOMY 3P (PEKTY, 0 U3SMCHEHHIO CTETICHEH OKUCIICHUS
XUMHYECKUX JJIEMEHTOB, TO OOpaTUMOCTH, M0 YyYacTUIO KaTanu3aropa). OJK30- U
SHJIOTEPMUYECKUE PEAKIINHU, TEPMOXUMHUYECKHE YPAaBHEHUS.

[TonsTrie o ckopoctu xuMudeckor peakiuu. [loHsTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusix. [loHATHE O TOMOT€HHBIX M TETEPOreHHBIX peaknusax. [loHsTtue o
karanuse. [lonsaTue o xumMuueckoM paBHOBecUU. DAKTOPHI, BIUAIONINE HA CKOPOCTh XUMHUECKOM
peaKkuu 1 MoJoKeHHe XMMHUYECKOI0 PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMU, JJIEKTPOHHBIM OajaHC OKHUCIUTEIbHO-
BOCCTAHOBUTENbHOU peakiuu. CocTaBlieHuE YpaBHEHMH OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaknuii ¢ UCIOIb30BAHUEM METO/1a SJICKTPOHHOr0 OasaHca.



Teopust 3NEKTPONUTUYECKON TUCCOUUAUU. DJIEKTPOJIUTHI U HEAJEKTPOIUTHI. KaTnoHbI,
aHUOHBI. MeXaHn3M AMCCOLUAIMH BEIIECTB C Pa3IMUHBIMUA BUIAMH XMMUUECKOH CcBsI3U. CTENEHb
mucconuanui. CHUIbHbBIE U c1a0ble AJIEKTPONIUTHI.

Peakunu moHHOro oOMeHa. YCIOBHS MPOTEKAHUSI PEaKIMii MOHHOTO OOMEHa, MOJHBIE U
COKpAIllEHHbIE MOHHBIE ypaBHEHHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW M COJEHl B CBETE
MpECTaBICHUN 00 3JIEKTPOIUTUYECKON Iucconuanuu. KadecTBEHHBIE pPEaKIMU Ha HOHBI
[TousATHE O TUAPOIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMHU KPHUCTALUIMYECKUX PEMIETOK HEOPraHWYECKUX BELIECTB —
METAJIJIOB M HEMETaloB (rpapuTa M anMmasza), CIOXKHBIX BELIECTB (XJOpHUJa HaTpHUs),
HCCIIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKOM pPEaKLMM OT BO3ACHUCTBUSA Pa3INYHBIX
(hakTOpoB, UCCIIEIOBaHHE 3JEKTPOIPOBOAHOCTH PACTBOPOB BEUIECTB, MpoOIEcca TUCCOLUALNN
KHCJIOT, LEJ104Y€H U cosel (BO3MOKHO UCIIOJI30BAHUE BUJIEO MAaTEPUAIIOB), IPOBEICHUE OIBITOB,
WUTFOCTPUPYIONTUX TPU3HAKA TPOTEKAaHUS peaklnii MOHHOTOo oOMeHa (oOpa3oBaHWE OCaKa,
BbIJICJIEHUE Ta3a, oOpa3oBaHUE BOJIbI), OIBITOB, MILTIOCTPUPYIOIIUX HPUMEPbl OKHUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIX peakiuil (TOpeHHe, Peakiy Pa3oKEHHUs, COCITUHEHUS), paclo3HABaHHE
HEOPraHUYECKUX BEUIECTB C IIOMOIIBIO KAUECTBEHHBIX peakUuid Ha MOHBL, pELICHUE
SKCINEPUMEHTAIIbHBIX 3a]a4.

Hemerasibl U MX coeJUHEHUSA

OOmast xapakTepucThka TaisoreHoB. OcOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIE
creneHn okucieHus. CtpoeHue W (U3MUECKHe CBOMCTBA IMPOCTHIX BEIIECTB — TaJOrCHOB.
XVMHYECKHE CBOICTBA Ha IPUMEpE XJIOpa (B3aMMOAEHCTBHE C MeETalllaMU, HEMETallllaMy,
menoyamu).  XjopoBomopona. ConsiHas — KUCI0Ta, XHUMHYECKHE CBOKMCTBA, TIOJyUYCHHE,
IIpUMeHeHHue. [[eficTBrEe X10pa U XJIOPOBOAOPOJA HAa OpraHu3M 4YelloBeKa. BaxxHenme XJIopuabl
U UX HaXO0XJECHHE B IIPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmsl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue u (PU3UYECKUE CBONCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONHbIE MOIU(UKALUYA KUCIOPOJa U Cepbl. XUMUYECKHE CBOICTBA
ceppl. CepoBOZIOpPOA, CTpoeHHe, (U3MUECKHE U XUMHUYECKHe cBoWcTBa. OKCHABI Cepbl Kak
MIPEICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasl KUCIOTa, (pU3MUECKHEe U XHMMHUYECKHE CBOWCTBA
(oOmMe Kak MmpeacTaBUTeNs Kilacca KUCIOT U crienuduueckue). XUMUYECKUE peakIiy, JexKalue
B OCHOBE IIPOMBILUIEHHOT'0 ClI0c00a MOAy4YeHus: CepHOM KUCIOThI. [IpMeHeHre cepHoi KUCIOTHI.
Conmu cepHOM KHCJIOTHI, KaueCTBEHHasl peakius Ha cynbdar-uoH. Haxoxnenue cepbl U e
COCAMHEHHI B MpUpoje. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOWIEH Cpeabl COSAMHEHUSIMU CEPbI
(KUCTIOTHBIE TOXK/IH, 3arPs3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPeI0TBPAILICHHS.

OO6mas xapakrepuctuka syeMeHTOB VA-rpynmbel. OcoO€HHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIE CTENEHU OKHCIEHUsA. A30T, pacupocTpaHEHHE B Mpupoae, (usnueckue u
XUMHUYecKue cBoiicTBa. Kpyrosopor a3ora B mpupoje. AMMHAK, ero Gu3ndeckue 1 XUMUYECKUe
CBOICTBA, MOJIy4eHUE U puMeHeHrne. Conu aMMOHUS, UX PU3NYECKHE U XUMUYECKUE CBOMCTBa,
npuMeHeHue. KauecTBeHHas peakuMsi Ha MOHbI aMMOHUA. A30THas KHUCIIOTa, €€ IOJIy4eHHE,
¢uznueckue M XUMHUYECKHE CBOMcTBa (oOmMe Kak TMpeACTaBUTENsl Kiacca KHUCIOT H
cneunpuyeckue). Vcnonb3oBaHue HUTPATOB M COJIEH aMMOHHMS B KayecTBE MHHEPAIbHBIX
ynoOpennii. XuMHUYECKOe 3arpsi3HCHUE OKPYKAIOIICH Cpeabl COCTMHEHUSIMHU a30Ta (KUCIOTHBIS
JIOKIM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BonoéMoOB). Dochop, amorpomnHble MoaudUKaUU
dbocdopa, duzndeckue u xumudeckue cpoiicrBa. Oxcua docdhopa (V) u pochopnHas kucnora,



(dbu3myecKkne W XUMHUYECKHE CBOWCTBa, moiydeHue. McmonwpzoBanue ¢ocharoB B KauecTBe
MUHEPAIbHBIX YA0OPEHUH.

OO6mas xapaktepuctuka 3iemMeHTOB IV A-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIE CTENEHU OKHUCICHHUS. YTIIEpOJ, aJUIOTPOIHbIe MOAM(UKALINHY, pacCTIPOCTPaHEHHE B
npupoze, Gpusnyeckue 1 XuMuueckue cBorcTBa. Ancopouus. Kpyropopor yriepoaa B npupose.
Oxcuapl yriaepona, ux (Gpu3nuecKre U XMMUYECKHE CBOMCTBA, ACWCTBUE HA )KUBBIC OPTaHU3MBI,
MOJMyYCHUE U MPUMEHEHHE. DKOIOrHYecKre MpodieMsl, cBs3aHHble ¢ okcuaoM yriepoaa (1V),
THIIOTE3a TJIO0ABHOTO MOTEIUICHUsT KIMMAaTa, MapHUKOBBIA A ¢eKT. YronmbHas KHciIoTa U e
conu, uX (U3MYecKHe M XMMHUYECKHE CBOWCTBA, MOJydeHUE M npuMeHeHue. KauecTBeHHas
peaxiusi Ha KapOoHaT-uOHBL. Vcnonb3oBaHue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIIEHHOCTH
U CEJIbCKOM XO351CTBE.

[lepBoHayanbHble MOHATHA 00 OPraHMYECKUX BEIECTBAX KaK O COCIUHEHMAX YIiepoja
(MeraH, 3TaH, STHJICH, alleTUJICH, 3TAHOJ, TIIMLEPHH, YKCYCHast KucnoTa). [IpupoaHbie HCTOYHUKH
YTIE€BOA0POIOB (YroJib, MPUPOIHBIN Ta3, HEDTH), MPOIYKTHI UX MepepadboTku (OCH3WH), UX POJTb
B OBITY M NpOMBIIICHHOCTU. [ToHATHE O OMONOTrMYEeCKH Ba)KHBIX BELIECTBAX: JKHUpax, Oenkax,
yIJIEBOAX — W HMX pOJM B JKU3HM 4eJOBeKa. MarepuanbHOEe €IMHCTBO OpPraHUYECKHX U
HEOPTraHMYECKUX COCMHEHUH.

Kpemuuii, ero ¢usmyeckue MW XUMHUYECKHE CBOWCTBA, IMOJy4Y€HHE M NPUMEHEHHE.
CoenuHenns kpemHust B mnpupoae. OOmue mnpencraBieHus o0 oxcuae kpemuus (IV) u
KpeMHHUEBOW kuciaoTe. CUIMKAThI, UX UCIOIb30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiume
CTPOUTENBHBIE MaTepuajbl: KEepamMHKa, CTEKIIO, IIEMEHT, OeTOH, ene300eToH. IIpobmembr
0€3011aCHOr0 UCIOJIb30BAHUS CTPOUTEIBHBIX MATEPHUAJIOB B TIOBCEAHEBHON KU3HH.

Xumuueckuit IKcnepumenm:

U3ydeHHe oOpa3I[0B HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSIHOM KHCIIOTBI, MPOBEICHHE
Ka4eCTBEHHBIX PEaKLUI Ha XJIOPUA-WOHBI U HAOIIOJEHHE NMPU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpaxaromue (pu3nUecKrue U XUMHYECKHE CBOICTBA TaJOI€HOB U MX COCAMHEHHH (BO3ZMOXHO
UCIONb30BaHUE BUJEOMATEPHATIOB), O3HAKOMJIEHHE C OO0pa3lamMH XJOPUAOB (rajlor€HHUJIOB),
O3HaKOMJIGHHE C oOpa3mamMu cepsl M €€ COCAMHEHUSMH (BO3SMOXKHO HCIIOJNIb30BaHHE
BUJEOMATEpUaoB), HaOMIOJIeHHe TIpolecca OOyrJauBaHMs — caxapa I1oJ  JAeWcTBUEM
KOHIICHTPUPOBAHHOM CEpHOM KUCJIOThI, U3y4YEeHHUE XUMHUYECKUX CBOWCTB pa30aBieHHON CEpHOMN
KHCJIOTBI, MPOBEJICHHE KAuyeCTBEHHOW peakiuy Ha Cylb(aT-uoH U HaONIoJeHHe MpU3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (U3MYECKUMHU CBOWCTBaMHU a3ora, (pochopa M ux coeauHEHUMH
(BO3MOXXKHO HMCIIOJIb30BAHNE BUACOMATEPHUATIOB), 00pa3aMu a30THHIX U GOCHOPHBIX YAOOpEHHIA,
MOJy4eHue, coOupaHue, pAcHo3HaBaHWE M H3yYCHHME CBOWCTB AaMMHAaKa, IPOBEICHUE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHUS 1 (hocdaT-noH U U3ydeHHe MPU3HAKOB UX MPOTEKAHMS,
B3aUMO/ICHCTBHE KOHLIEHTPUPOBAHHON a30THOM KHCIJIOTHI C ME/bIO (BO3MOXKHO HCIOIb30BAHUE
BHUJICOMATEPHATIOB), HW3Y4YCHHE MOJAEICH KPUCTAUIMYECKUX pemeToK anmasa, Tpadura,
¢ynnepeHa, 03HAKOMJIEHUE C MPOLIECCOM aICOPOLIMU paCTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM
YTIJIEM U yCTPOHCTBOM IIPOTHBOT'a3a, MOyYeHHe, COOMpaHue, pacrio3HaBaHWE U H3yUeHUE CBOWCTB
YIJIEKUCIIOrO Tasa, NMpOBEJIEHHE KAadeCTBEHHBIX peakiuili Ha KapOOHAaT M CHJIMKAT-UOHBI U
W3ydeHHe TPHU3HAKOB MX TPOTEKaHWS, O3HAKOMJICHHE C MPOAYKIHEH CHIMKaTHON
MPOMBIIIJICHHOCTH, PEIIEHHE KCIIEPUMEHTANIBHBIX 33a]1a4 110 TeMe «BakHelne HeMeTalbl U UX
COEIUHEHUS.

MeTanabl M MX COEIMHEHUS

OO11ast XapakTepUCTUKA XMMUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX TOJ0KEHUS
B [lepuognueckoil cucreme xumuueckux snemeHToB [[. M. MenneneeBa u CTpoeHHs] aTOMOB.



Crpoenne metaiioB. MeTtajmmyeckas CBsI3b M METAJUIMYECKash KPUCTAUIMYECKas PEHIETKa.
DNEKTPOXUMHUUECKUN psifi HanpspkeHUM MeTtawioB. (DU3MYEcKMe W XUMUYECKHE CBOWMCTBA
MeTaiioB. O0miue crnocoObl monydyeHus: MeTaio. [IoHATHE O KOPPO3UM METANIOB, OCHOBHBIE
CIocoOBl 3alUTHl UX OT Koppo3uu. CIuiaBbl (CTallb, YyryH, AIOPATIOMHHHM, OpoH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[[leounbIe MeTaIUTBL: TIOJIOKEHHE B [leproandeckoil cucteMe XuMHUECKUX 3JIEMEHTOB /.
N. MeHnpneneeBa, CTpOEHHE UX aTOMOB, HaXOXACHUE B npupoje. Ouznueckue U XUMHUUYECKUE
CBOICTBa (Ha nmpuMmepe HaTpus U Kanus). OKCuIbl U TUAPOKCHUIBI HAaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIIOB U UX COEIMHEHUN.

[I{eno4yHO3EeMENBHBIE METAJIIIBI MArHUI U KaJbIUiL: IToIokeHue B Ileprnogudeckoit cucreme
xuMmuueckux 3iemeHToB J[. M. MeHnneneeBa, CTpoeHME MX aTOMOB, HAaXOXKICHHE B IIPUPOJE.
dusnuyeckre U XMMHUYECKHE CBOMCTBA MarHusg W Kaiablusa. BakHelmne coeqWHEHUST KaJbIU
(oxcua, TUAPOKCH, conn). KECTKOCTH BOABI M CITOCOOBI €€ YCTpaHEHHS.

Amomunnii: nonoxkenne B Ilepronnueckoit cucreme xumMuueckux siemeHtoB J[. U.
MenpeneeBa, CTpOEGHHE aTOMa, HaXOXJAeHHUE B npupozae. Puznueckue U XUMUYECKUE CBOMCTBA
anmoMuHHS. AM(OTEpHBbIE CBOMCTBA OKCHJIA M TUPOKCHIA ATFOMUHHUS.

Kenezo: mnonoxenue B Ilepuogmueckoil cucreme XuMmuueckux diemeHtoB [ .
MenieneeBa, CTpOEHHUE aToMa, HaxoXJaeHue B npuponae. Gusndyeckue 1 XMMHUUYECKUE CBOMCTBA
xene3a. Okcuapl, ruapokcuasl 1 comu skene3a (1) u skemesa (I1l), ux cocras, cBoiicTBa U
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHUE C 00pa3liaMHi METAJIJIOB U CIIABOB, UX (PU3MUECKUMHU CBOICTBAMU, U3yUCHHE
pPe3yIbTaTOB KOPPO3UU METAILIOB (BO3MOKHO UCIIOJIH30BAHNE BUICOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMOJECHCTBUS OKCHJA Kajdblusi M HaTpus C BOJOM (BO3MOXHO HCIOJIb30BAaHUE
BHJIEOMATEpHAJIOB), HCCIEOBAHUE CBOWCTB >KECTKOM BOJBI, Ipollecca TOpEeHHUs 3Kee3a B
KHCIOpoJe  (BO3MOXKHO — HCIIOJIB30BAaHME  BUJECOMATEpUAIOB), IPU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEaKlUii Ha MOHBI: MarHUs, KaJbIlUs, aJIOMUHUS, [IUHKA, xene3a (l1) u xenesa
(11, memu (1), HaOrOICHUE W OMKMCAHKUE TPOLIECCOB OKPANIMBAHUS IIAMCHH MOHAMHU HATpPUS,
KaJdusl M KaJblus (BO3MOXKHO HMCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIEIOBaHUE aM(pOTEPHBIX
CBOMCTB THJPOKCH/JIA AIFOMUHUS U TUAPOKCUIA [IMHKA, PELICHHUE SKCIIEPUMEHTANIBHBIX 33/1a4 110
Teme «BakHelme MeTalbl U UX COEIUHEHUS».

Xumus 4 OKpYsKalas cpeaa

BemecTBa u Marepuansl B OBCEIHEBHOW KU3HU 4YelIOBEKa. be3omacHoe MCIonb30BaHue
BEIIECTB M XHWMHUYECKMX peakiuii B ObITy. IlepBas momoirs mpu XUMHYECKHX OXOrax H
OTpAaBJICHUSX.

XUMHYECKOe 3arps3HeHHE OKpYKarollel cpeabl (MpeaeibHas JomycTuMasi KOHIEHTpalus
BemiecTs, nainee — [1JIK). Poxp xumun B pemieHnn 3K0IOTHYECKUX MPOoOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesxicnpeomemmnwie ceasu

Peanu3anus MexXnpeIMeTHBIX CBS3€M IPU M3Y4EHMHM XMMMH B 9 Kiacce OCYIIECTBIISIETCS
yepe3 UCIOb30BaHue KaK OOIIUX €CTECTBEHHO-HAYYHBIX MMOHATUH, TaK ¥ MMOHATUH, SIBISIOIIUXCS
CUCTEMHBIMU JIJIs1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI' O IIUKJIA.

OO0m1re ecTecTBEHHO-HAYUHBIE MIOHATHS: HAYYHBIH (DaKT, TUMOTE3a, 3aKOH, TEOPHs, aHAIIN3,
CUHTE3, Kiaccuukaius, NepUOAUYHOCTh, HaONIOJEHNE, OHKCIEPUMEHT, MOJEINpPOBaHUE,
U3MEpEeHue, MOJIEIb, SIBJICHUE, TAPHUKOBBINA 3P PEKT, TEXHOTOTHsI, MATEPHATIBL.



®dusmnka: MaTepus, aToM, O3JIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIWJ, H30TOIbI,
palMOaKTUBHOCTb, MOJIEKYJa, ODJIEKTPUYECKUIA 3aps], TNPOBOAHMUKH, IOJYIPOBOAHUKH,
IUAJIEKTPUKH, (OTOIJIEMEHT, BEIECTBO, TeNO, 00bEM, arperaTHOe COCTOSHHUE BEIeCTBa, ras,
pacTBop, pacTBOPUMOCTh, KpUCTAIUTMUECKAs! PEIIETKA, CIIIaBbl, QPU3MUECKHE BETUUUHBI, €JHHUILIBI
M3MEpPEHUs, KOCMHUUECKOE IPOCTPAHCTBO, IIaHEeThI, 3BE3/b1, COoNHIE.

Buonorus: ¢orocunres, apixanue, Ouocdepa, sKocHcTeMa, MHHEpAJIbHBIE yTOOpEHUS,
MHUKPO3JIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIE BEIIECTBA.

l'eorpadumsa: armocdepa, rumpocdepa, MuHEpanbl, TOPHBIE MOPOIBI, IOJE3HBIC
HCKOIaeMble, TOITUBO, BOJIHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yibTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOI'O 0OIIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYYCHUS XUMHUHU B €IMHCTBE YICOHOW M BOCITUTATEIIFHOMN JCITEILHOCTH B
COOTBETCTBUM C TPAJAULHUOHHBIMU  POCCUHUCKUMU  COIHOKYJIBTYPHBIMH H  JYXOBHO-
HPABCTBECHHBIMU I[CHHOCTSMH, NPUHATHIMA B OOIIECTBE NMPaBWJIAMA M HOPMaMH TOBEICHUS U
CIOCOOCTBYIOT IpOIleccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLUATH3AIUU O0YUIarOIIUXCSI.

JIMYHOCTHBIE PE3yJabTAThl OTPAXKAIOT TOTOBHOCTh OOYYAKOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOH TIO3MTHUBHBIX IICHHOCTHBIX OPWEHTAIM M pACIIUPEHHUE ONBITA JCATCIHHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTHU:

1) maTpMOTHYECKOTr0 BOCIIUTAHUSA '

IICHHOCTHOT'O OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAyYHOMY
HACJICIUIO, TIOHWMAHUS 3HAYCHUS XWMHYECKOH HAyKW B J>KH3HU COBPEMEHHOI'O OOIIECTBA,
CIOCOOHOCTH BIIAAETh JOCTOBEPHON HH(pOpPMAIMEH O MEepPEelOBBIX JOCTHKEHUSX U OTKPBITHSIX
MHPOBOH M OTEYCCTBCHHOH XHWMHH, 3aMHTCPECOBAHHOCTH B HAYJYHBIX 3HAHHSIX 00 YCTPOMCTBE
MHUpa 1 00IIEeCTBa;

2) rpa’KIaHCKOr0 BOCIIMTAHUA:

MIPEJICTABICHHUSI O COIUAIBHBIX HOpPMax M MpPaBWIAX MEXIMYHOCTHBIX OTHOIICHHHA B
KOJUICKTHBE, KOMMYHUKaTHBHOM KOMITIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-UCCIIeIOBATETTLCKOM, TBOPYECKOW W JPYrUX BUIAX JCATEIHHOCTH, TOTOBHOCTH K
pa3zHo00pa3HOi COBMECTHOM EATEILHOCTH TP BBITOJTHEHUH YYEOHBIX, ITO3HABATEILHBIX 33124,
BBITIOJTHCHUH XWUMHYECKUX DSKCIICPUMEHTOB, CO3JaHHHM YYEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOITOHMMAaHHUIO ¥ B3aMMOIIOMOIIHM B IPOIECCE ATOM y4eOHOW IEATEIbHOCTH, TOTOBHOCTH
OLICHUBAThH CBOE MOBE/ICHUE U ITOCTYITKHA CBOMX TOBAPHIICH C ITO3UIIUN HPABCTBEHHBIX U ITPABOBBIX
HOPM C Y4ETOM OCO3HAHUS TOCIEACTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XHMHUYECKOW  pEeaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTaBISIONINE OCHOBY JUIS
MMOHMMAHUS CYITHOCTH HAYYHON KapTUHBI MUPA, IPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS MIPUPOJIBI, B3AMMOCBSI3SX YEIIOBEKA C MPUPOTHON CPEIOH, O POJIIM XUMHUHU B MTO3HAHUU
3THUX 3aKOHOMEPHOCTEN;

MIO3HABaTeIIbHBIC MOTHBBI, HAIlPABJIICHHBIE HA TMOJYYEHUE HOBBIX 3HAHUH TI0 XHUMUH,
HEOOXOIUMBIC JUISI OOBSCHEHWS HAOJIOIaeMbIX MPOIECCOB W SIBJICHUW, IT03HABATEILHOM,
UH(POPMAIMOHHOW M YUTATEIBbCKOM KYJIbTYPbI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIILHOU PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOW JINTEPATYPOH, TOCTYITHBIMH TEXHHYCCKUMH CPEIACTBAMH
nH(OPMAIMOHHBIX TEXHOIOTH;

UHTEpeC K OOYyYEHUIO M IMO3HAHMIO, JIF0OO03HATENHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOSKTHOW M HMCCIIEIOBATEIbCKON ACSITETbHOCTH, K OCO3HAHHOMY BBIOOPY
HATPaBJICHHOCTH M YPOBHsI OOyUEHUS B TaJTbHEHIIIEM;

4) popMHUpOBaHUsI KYJIbTYPbI 310POBbSI:

OCO3HaHHUE IIEHHOCTH H3HH, OTBETCTBEHHOI'0 OTHOIICHUS K CBOEMY 3JI0POBbBIO, YCTAHOBKHU
Ha 3JI0pOBBI 00pa3 KHW3HU, OCO3HAHHWE TOCICACTBUI M HENPHITHE BPEIHBIX TMPUBBIYCK
(ynotpebneHusi ainkoroisi, HAPKOTHKOB, KYypeHHs), HEOOXOTUMOCTH COONIOACHUS MPaBUII
0€e30ITacHOCTH TP OOPAIICHUH ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY U PEATbHOM KU3HH,



5) Tpy10BOr0 BOCTIMTAHUSI:

MHTEpeC K MPaKTUYECKOMY M3YYEHUIO MpodecCuil U TpyAa pa3IuyHoro poja, yBaXeHUE K
TPYAY U pe3ynbTaTaM TPYJOBOMU IEATEIBHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHECHMS TPEIMETHBIX
3HAHMW T1I0 XHUMHHU, OCO3HAHHBIM BHIOOD WHAMBUAYAIBHON TPAaeKTOPUH IPOJOIKEHHUS
o0pazoBaHMsl C Y4YETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHUMHH, OOLIECTBEHHBIX
WHTEPECOB M TMOTPEOHOCTEH, yCHemHoOW NpOoPEeCCHOHATBHON MAEATEIIbHOCTH M Pa3BUTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MIPO(ECCHOHATILHON Cpejie;

6) IKOJIOTHYECKOT0 BOCTIUTAHUS

9KOJIOTMYECKH 11eJeco00pa3Hoe OTHOIIEHHE K MPUPO/ie KaK UCTOUHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHUS, MOHMMAaHME LIEHHOCTHU 370pPOBOro M 0Oe3omacHoro oOpasa >KU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3MYECKOMY U ICHUXUYECKOMY 3/10pOBBIO,
OCO3HAHME IIEHHOCTU COOJTIOACHUS MPaBII O€30IMacHOr0 MOBEJACHUS MPU pabOTe C BEIIeCTBaMH,
a TaKKE B CUTYaLUsX, YTPOKAIOLIUX 310POBBIO U KU3HU JIFOAEH;

CIOCOOHOCTH IPUMEHSTh 3HAHUS, TIOIydaeMble IPH U3YUYEHUH XUMUH, AJIs peleHHs 3a/ad,
CBSI3aHHBIX C OKpYXKAlOLIEW NPUPOJHOM CpPENOW, I TMOBBILIEHUS YPOBHS SKOJOTMYECKON
KYJIBTYpBbl, OCO3HAHHUS ITTO0AIILHOTO XapakTepa HKOJIOTMYECKUX MPOOJieM M MyTel UX peleHust
IIOCPEJICTBOM METOJOB XMMHH, SKOJIOTMYECKOrO MBIIIICHUs, YMEHUS PYKOBOJACTBOBATHCSA UM B
[I03HaBATEJIbHOM, KOMMYHUKAaTUBHOW U COLIMATIbHON MTPAKTHKE.

METAINIPEIJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpenMeTHBIX pE3Yy/IbTAaTOB BBIIENAIOT 3HAUYMMBIE JUISI (POPMUPOBAHUS
MHUPOBO33peHUsI OOIICHAay4YHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUI, TUNoTe3a, (akT, cucTeMa,
MIPOIIECC, IKCIIEPUMEHT M JIPYTO€.), KOTOPbIE UCIOIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHMH U3 3TUX IPEAMETOB (POpMUPOBATh NMPEICTABICHUE O
LIEJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHHBepcaJlbHble ydeOHBbIe AEHCTBHs (TIO3HABATENbHBIE,
KOMMYHHUKAaTUBHBIE, PETYISTHBHbBIE), KOTOpblE OOeclneYuBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITETbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO yIeOHON JEATEIbHOCTH.

Ilo3naBaTeqbHBIC YHHBEPCAJIbHBbIC Y4eOHbIe NelCTBUS

ba3oBble Jlornueckue AeicTBUA:

YMEHMSI HCIOJIb30BaThb NPHUEMBI JIOTMYECKOIO MBIIUIEHUS IPU OCBOCHUM 3HAHUM:
PacKpbIBaTh CMBICII XUMUYECKUX MOHATUHN (BBIACNATH UX XapaKTepHbIe IPU3HAKHU, YCTAaHABIUBATD
B3aMMOCBSA3b C JIPYTMMHU IOHSATHUSMM), HCIIOJIB30BaTh MOHATHUSA Ul OOBSICHEHHS OTICIBHBIX
(akTOB U SIBJIEHUH, BBIOMPATh OCHOBAHUS U KPUTEPUH JUTS KINACCUPUKALIMY XUMUYECKUX BEILIECTB
U XUMHUYECKHX PEaKIMi, yCTaHaBIMBAaTh NMPUYMHHO-CIECICTBEHHBIC CBSI3U MEXIYy OOBEKTaMH
U3Y4YEHMsI, CTPOUThH JIOTMYECKHUE PACCYXIEHUS (MHAYKTUBHBIC, NEAYKTHBHBIC, IO aHAJIOTHH),
JIeNIaTh BBIBO/IBI U 3aKIIIOUEHUS;

yYMEHHUE NPUMEHATh B MPOLECCE MO3HAHUS MOHATHUA (MPEAMETHbIE U METalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENM, HCIIOJIb3yEMble B XHWMHH, MPeoOpa3oBbIBATh ILIUPOKO
IIpUMEHSIEMbIE B XMMHMU MOJEIbHBIC MPEACTABICHUSI — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTa),
XuMHueckas ¢opMmyla U ypaBHEHHME XHMMHUYECKON peakuu — TpU pelIieHuu YydeOHo-
[IO3HABATEJIBHBIX 3a7ad, C Y4€TOM OTHUX MOJEIBbHBIX IPEIACTABJICHUN BBIABIATH U
XapaKkTepU30BaTh CYLIECTBEHHbIC MPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHYECKHUX BELIECTB U
XMMHUYECKUX peakiuil, BHIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEJACTBEHHBIE CBS3U U
IIPOTUBOPEYHsSI B U3y4aEMBIX MPOLECCAX U SIBICHUSX.

ba3oBble ucciien0BaTeIbCKUE AeHCTBUA !



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMNPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TAaKKE B KA4eCTBE OCHOBBI JJsi (DOPMHpPOBAHHUS THUIMOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHMUIA;

NpUOOpPETEHNE OMNBbITA MO TUTAHUPOBAHHWIO, OPTaHU3AIMH M TPOBEACHUI0 YUCHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJIOM MpOIlecca, CaMOCTOSTEIHHO MPOrHO3UPOBATH €T0
pe3ynbTaT, (GOpMYyJIUpPOBAaTH OOOOIIEHHWS M BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHMsI, COCTABIISATh OTUYET O MpojeTaHHON padoTe.

Pabora ¢ nunopmanmeii:

yMEHHE BBIOUPATh, aHATH3UPOBATh U MHTEPIIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BUOB
1 (hopM mpeicTaBIeHUs], TOTYYaeMYIO U3 PA3HBIX UICTOYHUKOB (HAYYHO-TIOMYJISIpHAS JINTEpaTypa
XUMHYECKOT0 COACPIKaHMsI, CIPABOYHBIE TOCOOUS, pecypchl IHTepHETa), KpUTUYECKH OIICHUBATH
MIPOTUBOPEUHBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSTh Pa3IMYHbIe METOIbI U 3aIIPOCHI TIPU MOUCKE U 0TOOpE MHPOPMAIUHU U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOIMMBIX ISl BHIOJHEHHS Y4EOHBIX U TTO3HABATENbHBIX 3a/1a4
OINpEeNeNEHHOr0 THUIA, MPHOOPETEHUE OMbITa B OOJACTH WCIONB30BaHUS WH(HOPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJIbTYPOU aKTUBHOTO HUCIOIB30BAHUS PA3IUYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHMAIBHYIO (HOpMY MpEICTaBICHUS
nH(poOpMaIMK ¥ WIUTIOCTPUPOBATH peEIlaeMble 3a/ladydl HECIOKHBIMU CXEMaMH, TuarpaMMmamu,
npyruMu popMamMu rpauKi U UX KOMOMHAIUSMU;

YMEHHE HCIONb30BaTh M aHAIU3UPOBATh B MpoIlecce Y4eOHON W HccieloBaTeNbCKON
NESTENHPHOCTH HH(GOPMAIIUIO O BIMSHUU MPOMBIIIUIEHHOCTH, CEJTLCKOT0 X03MCTBA U TPAHCTIOPTA
HA COCTOSIHUE OKPYKAIOLLIEH IPUPOJHON CPEBL.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA:

yMEHUsl 3aJaBaTh BOMNPOCHl (B XoJe nuaigora W (Wiu) JUCKYCCHUHU) IO CYIIECTBY
oOcyxxgaeMol TeMbl, (OpPMYJIHPOBATh CBOU TPEUIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI IPEICTABIAThH MOTyYeHHbIC Pe3yIbTaThl TO3HABATEIBHOMN IEATETHHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeJjaTh MPE3EHTAIMI0 PE3YJIbTATOB BBIMOJIHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (J1abopaTOpPHOro OMbITa, Ja0OpaTOpHON pabOThI MO HCCIEIOBAHUIO CBOKCTB
BEIIIECTB, YU€OHOTO IIPOEKTA);

yYMEHHsI y4eOHOT'0 COTPYJHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABaTENbHON U
HCCIIEIOBATEIbCKON JEATEIbHOCTH MHPU PEIICHUU BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE yudéra
OOIIMX HMHTEPECOB M COTJACOBAaHUSA MO3HMIHKA (00CYXACHHS, OOMEH MHEHUSMHU, «MO3TOBBIC
HITYPMbI», KOOPAUHALIMSI COBMECTHBIX JEUCTBUIA, ONpeeleHne KPUTEPUEB MO OLIEHKE KayecTBa
BBITIOJTHEHHON pa0OTHI U IPYTHE).

PeryasiTuBHble yHHBepcaibHbIe yUeOHbIE 1eliCTBHSL:

YMEHUE CaMOCTOSITENIbHO OINPEACISATh IeJIU JACITeIbHOCTH, TIJIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIIUPOBATh U MPU HEOOXOAWMOCTH KOPPEKTUPOBATH CBOIO JESATENBbHOCTh, BHIOMPAThH
HauOosee 3¢ heKTUBHBIE CITOCOOBI pEIICHUsT YI€OHBIX U TTO3HABATEIbHBIX 33/1a4, CAMOCTOSITEIIHHO
COCTaBJIATh UM KOPPEKTUPOBATH NMPEAT0KEHHBIN aITOPUTM JACHCTBUIA IIPU BHIOIHEHUH 3a/JaHUIN
C y4€TOM TONy4CHHS HOBBIX 3HAaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHSIX,
OLICHMBATh COOTBETCTBHUE MOJIYUYEHHOI'O PE3yJbTaTa 3asBJICHHOMN 1€, YMEHHUE UCIONb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IIpe/IjlaraeMble B YCIIOBUU 3a/IlaHUH.

NPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOGHUIO 00S3aTENBHOTO COJCpKaHUS,
YCTaHOBJICHHOTO JlaHHOW (herepanpbHON paboueld TporpaMmoi, BBIICISIOT: OCBOCHHBIC



O0y4arolMMHUCST HAay4HbIE 3HAHHUS, YMEHHMS U CHOCOObI JeHCTBUM, crenuduyeckue yis

MpeIMEeTHONW o0macTu «XWUMHUs», BUIBI JCATCIHLHOCTH IO IMOJYYCHHIO HOBOT'O 3HAHUS, €r0
WHTEpPIpEeTaINH, TPe0OPa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX Y4EOHBIX U HOBBIX CUTYalLIUSX.

K xoHny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh COPMUPOBAHHOCTH Y 00yUAIOUINXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHUN: aTOM, MOJIEKYJa, XUMUYECKUN
JJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJEKYJspHas macca,
KOJINYECTBO BELIECTBA, MOJIb, MOJISIPHAS Macca, MacCoOBast 10JI XUMHUYECKOI O JIEMEHTA
B COCAUHEHHMM, MOJSIPHBIM  00BEM, OKCHJA, KHUCIOTa, OCHOBaHUE, COIlb,
AJIEKTPOOTPULIATENIEHOCTh, CTENICHb OKUCICHHSI, XUMUYECKasl peakius, KiacCupuKanus
peaKkLMii: peakiui COCIMHEHHUS], PEAKIIUN PA3JIOKEHUsI, PEAKIIMH 3aMEILICHUS, PEaKUU
o0MeHa, ’K30- M HJOTEPMUYECKNE PEAKIINHU, TETNIOBOH A(PPEKT peakiuu, siIpo aToMa,
AJIEKTPOHHBIN CIIOM aTroma, aTOMHas OpOuTalb, PajlyC aromMa, XMMHYecKas CBS3b,
MOJISIpHasl U HEMNOJIsIpHAasi KOBAJIECHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTHOH, aHHWOH,
pacTBOp, MaccoBas J10JIs BELECTBA (IIPOLIEHTHAs KOHLIEHTpALus1) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKHX IOHATUA W MPUMEHATH 3TU
MIOHSITHS IIPU ONIMCAHUM BEILECTB U X IIPEBPALLCHUI;

UCIONb30BaTh XHWMHUYECKYI0 CHMBOJHUKY HJIsl COCTaBleHHUS (OpMyJd BEIIECTB U
YpPaBHCHUN XUMHYECKUX PEAKIINN;

OIPEENIATh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHHUSX, CTEHCHb
OKHCIIEHUSI DJIEMEHTOB B OMHApHBIX COEIUHEHHSIX, NPUHAUIEKHOCTh BEIIECTB K
OnpenenéHHOMY KJIacCy COEOUHEHHH 10 QopMmysaM, BHJ XUMHYECKOH CBSI3U
(xoBaJieHTHAs U MOHHAs) B HEOPTraHUUECKUX COCIUHEHUSX;

packpsiBaTh cMmbich [lepunomnueckoro 3akona I. M. MeHneneeBa: 1€MOHCTPUPOBATH
IIOHMMAHHE TEPUOJUYECKON 3aBUCHMOCTH CBOWCTB XMMHYECKHMX JJIEMEHTOB OT HX
nosoxkeHuss B Ilepumonnueckoll cucTeme, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHUS, 3aKOHAa ABOTaJipo;

OMHKCHIBATh M XapakTepuszoBaTh Tabmuunyto ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB: pa3jnyaTh IMOHATHUS «TJIaBHasg moarpynna (A-rpymnmna)» u
«mobounas noarpynmna (b-rpymma)», manmeie ¥ Oonbllide MEPUOIBI, COOTHOCUTH
0003HaueHus, KOTopble uMerTcs B Tabmuie «llepuoanueckas cucreMa XUMHUYECKUX
anemeHToB [[. M. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKaMH CTPOEHUs aTOMOB
XUMHUYECKHUX DJIEMEHTOB (cocTaB M 3apsi sapa, o0llee 4YHUCIO 3JIEKTPOHOB H
pacnpeesneHue uX Mo IEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHUUYECKHUE BEIECTBA, XUMUYECKHE
peakiuu (110 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEIUIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB Pa3IMUHBIX
KJIaCCOB,  IIOATBEP)KJasi  ONHCAHUE IMPUMEPAMHM  MOJIEKYJSIDHBIX  ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IIPOrHO3UPOBAaTh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO)KHOCTH IIPOTEKAHUS XUMUYECKHUX IIPEBPALLCHUN B Pa3JIMYHBIX YCIOBUIX;
BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MAacChl BELIECTB, MACCOBYIO
JI0JIF0 XUMHYECKOT0 3JIEMEHTA 10 (hopMysie COSAUHEHHS, MACCOBYIO JIONIO BEIECTBA B
pacTBope, MPOBOANUTH PACUYETHI [0 YPABHEHUIO XMMUYECKON pEeaKIuu;



HNPUMEHSITh OCHOBHBIC ONEpPAIlMU MBICIUTEIBHON JESTEIHOCTH — aHAM3 M CHHTE3,
cpaBHEHHE, 0000IeHHe, CHCTeMAaTH3alNI0, KIacCU(UKAIUIO, BBISIBICHUE MPUYNHHO-
-CJIC/ICTBEHHBIX CBsI3€i — JUISl M3Y4YCHUsI CBOMCTB BELIECTB U XUMHYECKHUX PEAKIIUH,
€CTECTBEHHO-HAYYHbIC METO/IbI IO3HAHUS — HAOJIIOICHHE, U3MEPEHHE, MOJICITUPOBAHUE,
IKCTIEPUMEHT (PEarbHbIA 1 MBICIICHHBIH );

CICOBaTh IPAaBWJIAaM IIOJNB30BAHHUS XWMHYECKOW TIOCYIOH |  J1abOpaToOpHBIM
o0opyOBaHUEM, a TaK)Ke MpaBHJIaM OOpaIIeHHS C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKIMSMH 110 BBIITOJTHEHHUIO JTA00PaTOPHBIX XUMHUYECKUX OIBITOB 10 TIOYYCHHIO U
cCoOMpaHNIO Ta3000pa3HBIX BEHIECTB (BOAOpOJA M KHCIOPOAA), MPUTOTOBICHHIO
PacTBOPOB C ONpE/EIEHHON MACCOBOI J10JIel PaCTBOPEHHOIO BEIECTBA, INIAHUPOBATh
U TIPOBOJUTH XMMHUYECKHE IKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIOYCH U
KUCIIOT C TOMOUIBbIO WHANKATOPOB (JTakMYC, (peHondTanenH, METUIIOpaHK U APYTHUE).

K koniy oOyueHus B 9 kjacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb c()OPMUPOBAHHOCTh y 00yUaIOIUXCS YMEHUM:

PaCKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IMOHATHUN: XMMHYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CJIOXKHOE BELLIECTBO, BAJIEGHTHOCTD,
AJIEKTPOOTPULIATENBHOCT, CTENEHb OKHMCIEHUS, XUMHYECKas PEaKlHs, XUMHUYeCKas
CBSI3b, TETIOBOH AP PEKT peakunu, Mojib, MOJSAPHBIA 00BEM, pacTBOp, JIEKTPOIHTHI,
HERJICKTPOJIUTBI, 3JIEKTPOIUTUYECKAs JUCCOLMAlMs, peaklUu MOHHOro OOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTMMble M HeoOpaTHMbIE peakluH,
OKHMCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMM,  OKHCIUTENb,  BOCCTAaHOBMTEID,
OKHMCJIEHHE M BOCCTAHOBJICHHE, aJUIOTPOMNUs, aM(OTEPHOCTb, XMMHUYECKas CBS3b
(koBalleHTHAs, HOHHAs, MeETAJUIMYecKas), KpUCTAJUIMYecKas pEIETKA, KOpPPO3Hs
METAJIJIOB, CIUIABBI, CKOPOCTb XMMHMYECKOM pPEaKUuH, IPEeIeNbHO JOIYyCTHMAs
koHuentpanus [1/IK Bemiecrna;

WJUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX IOHATHI M NPUMEHATH 3TU
MIOHSITUS IIPU ONTMCAHUM BEILIECTB U X MPEBPALICHUIA;

UCIOJNB30BaTh XHUMHUYECKYI0 CHMBOJMKY JJsI COCTaBieHHs (OpMya BeEUIECTB U
YpaBHEHUN XUMHYECKUX PEAKIINH;

ONpENENATh BAJIEHTHOCTb M CTENEHb OKHMCIEHUS XHUMHMUYECKHX DSJIEMEHTOB B
COCIVHEHMIX Pa3JIMYHOIO COCTaBa, IPHUHAIEKHOCTb BEIECTB K ONPEIEIEHHOMY
KJIaCCy COEIMHEHHH 1o (opMmysaM, BHJ XMMHUYECKOH CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJJIMYECKasl) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsii HOHA IO XMMHYECKON
¢dbopmyre, XxapakTep Cpelbl B BOJHBIX PAacTBOpPAaX HEOPraHUYECKUX COETUHEHHM, THUI
KPUCTAJUIMYECKOU PEIIETKM KOHKPETHOI'O BEILECTBA;

packpbiBaTh cMblca llepunoanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHHUE: OMMCBHIBATh M XapaKTepPH30BaTh TabMMuHyo Gopmy llepmommaeckoit
CHCTEMbl XMMHUYECKHX 3JEMEHTOB: pa3jinyaTh MOHATUS «TJlaBHas mnoarpynmna (A-
rpynna)» u «mnobounas noarpynna (b-rpymma)», Manble u OomnbliMe MEPHOIbL,
COOTHOCUTH 0003HAUEHUS, KOTOPbIE UMEIOTCS B IEPHOINYECKOM TabIH1Ie, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOEHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsn sijpa,
o011ee YuCIIo 3JEKTPOHOB M PACIPENCICHNE X IO JIEKTPOHHBIM CIIOAM), OOBSCHSTH
o0lue 3aKOHOMEPHOCTH B M3MEHEHHHM CBOICTB 3JEMEHTOB M MX COCAMHEHHWH B
IIpeienax MaJIbIX EPUOO0B U TJIABHBIX MOATPYII ¢ YUETOM CTPOEHUS UX aTOMOB;



KJIaCCU(PUIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHUYECKHUE BEIECTBA, XUMUYECKIE
peakuuu (10 YUCIYy M COCTaBY YYacTBYIOUIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY
s dekTy, Mo U3MEHEHHIO CTETIEHENH OKUCIIEHUS XUMHYECKUX 2JIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBATh) OOIIME M CHEeUU(PUUECKHEe XHUMHYECKHE CBOMCTBA
MPOCTBHIX U CIIOKHBIX BEIIECTB, MOATBEPK/Asl ONMKUCAHUE MPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIU;

COCTaBJIATh YPABHEHUS SJICKTPOIUTUYECKON AUCCOLMALNMN KHUCIIOT, IEJIOYEN U COJIEH,
MOJTHBIE U COKpAIIEHHBIE YpaBHEHUS peaklnii HIOHHOro oOMeHa, YpaBHEHHs peaKiui,
MOATBEPKJIAIONIMX  CYIIECTBOBAHME T'€HETUYECKOM CBSA3M MEXKAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHMI IMOCPEICTBOM
COCTAaBJICHHMSI DJIEKTPOHHOTO OajaHCa ATUX PEaKIIHii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHS, BOSMOXXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJTI0 XUMHUYECKOI0 3JIeMEHTa 10 popMyJie COeAUHEHUSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKON pEAKLINK;

coONoaTh TpaBWiIa TMOJIb30BAHMUS XMMHUYECKOW TMocyqod u  JabopaTOpHBIM
000py/IOBaHUEM, a TaKXe IpaBWiia OOpaIleHHs] C BELIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBITTOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OIBITOB MO MOTYyYEHHUIO U
coOMpaHuIo ra3000pa3HBIX BEUIECTB (AaMMHaKa M YTJIEKHUCIIOTO rasa);

MIPOBOJIUTh PEAKIMU, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB Pa3JIMYHBIX BELIECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMHUI-, MOAWI-, KapOoHaT-, (ocdar-,
CWIHNKAT-, Cynb(}aT-, TUIPOKCHUI-HOHBI, KATHOHBI AMMOHHUS W HWOHBI H3yYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;
MIPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTENILHON NEATEeIbHOCTH — aHAIU3 U CUHTES,
CpaBHEHHE, OOOOIIEHNE, CHCTEMAaTU3allMi0, BBISBICHUE MPUUYNHHO-CIIECICTBEHHBIX
CBSI3€M — JUISl M3YyYEHHS CBOMCTB BEHIECTB M XUMHYECKHUX PEAKIUM, €CTECTBEHHO-
Hay4HbIE METO/Ibl TO3HAHUS — HAOJII0JICHUE, U3MEPEHHUE, MOACIIUPOBAHUE, SKCTIEPUMEHT
(peanbHBIN U MBICTICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosaunvecTBo 4acoB
Ne HanmeHnoBaHMe pa3iesioB U DJIeKTpOHHbIe (LM (ppOBbIE)
n/n TeM MPOrpaMMbl Bcero Konrpoupueie Tpakruteckue o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
Pazgen 1. [leppoHavyaibHble XUMHUYECKHE MOHSTHS
XuMus — BakHast 00JIaCTh
11 €CTECTBO3HAHUS U 5 9 bubmuoreka [JOK
MPaKTHYECKOM eSITeTbHOCTH https://m.edsoo.ru/7f41837c
YeJloBeKa
19 BemecTBa 1 xumMmuueckue 15 1 bu6mmoreka [JOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pazgen 2. Baxkneiimme npeacTaBuTe M HEOPraHUYECKUX BelleCTB
21 Bosnyx. Kucnopon. Ilonstue 5 bu6mmoreka LIOK
00 okcuIax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o 8 1 but6nunoreka [JOK
KUCIIOTaX U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6maunoreka [JOK
OCHOBAHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCChI 1 1 1 bu6mmoreka [JOK
HEOPraHUYECKUX COCTMHCHUI https://m.edsoo.ru/7f41837c
Wroro no pazneny 30

Pa3nen 3. [lepuoanuecknii 3axon u llepuoguyeckas cucrema xumudeckux 3j1emeHToB Jl. U. MenaeneeBa. CTpoeHHne aTOMOB.
Xumunueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN
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[Iepronuueckuii 3aK0H U
[Tepuoguueckas cucrema

3.1 XUMHUYECKUX demenToB []. U. 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue
aroMa
32| Omenmense : BuGorexa LIOK
https://m.edsoo0.ru/7f41837¢c
BOCCTAHOBHUTCJIIBHBIC peaKLII/II/I
Bub6munoreka [JOK
Hroro no pasaeity 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68

10 [TIPOT'PAMME
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9 KJIACC

KosaunvecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uu¢poBbIe
Ne i/t P Kontpouabnsie | IlpakTnueckne (mupp )
MporpaMmbI Bcero o0pa3oBaTesIbHbIE
padoTsI padoTbI
pecypcsl
Pa3znen 1. BemecTBo M XuMH4ecKne peakmumn
[ToBTOpEHME M yriyOJIeHNE 3HAHUI bubmuoreka [JOK
11 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuorexa [JOK
' peaxuui https://m.edsoo.ru/7f41a636
DIIEKTPOIUTUYECKAS TUCCOLIUAIIHS. bubnmoreka [JOK
1.3 8 1 1
XUMHUYECKUE PEaKIMU B PacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasnen 2. HemeTa/u1bl M X COeIMHEHHS
21 OO01mast XapakTepruCTHKa XUMUIECKIX 4 1 bubnmoreka [JOK
' anemeHToB VIIA-rpymmbl. ["anoreHs https://m.edsoo.ru/7f41a636
06
22| onewenton VIA-rpym. Copanct ; buGaorexa LIOK
' PYIIRL L6 https://m.edsoo.ru/7f41a636
COCIMHEHUS
23| svewertos VAspyams. Ason gootop s 7 ;| Brmorera LOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
UX COEeIMHEHUS
OO61mas xapakTepruCcTUKa XUMUIECKIX
bub. OK
2.4 anemeHToB |VA-Tpynmsl. Yriepon u 8 1 2 Hommorexa I

KPEMHUU U UX COEAUHEHUS

https://m.edsoo.ru/7f41a636
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Hroro no pazneny 25
Pa3nen 3. Mera/uibl M X COeHHEHUS
bubnuoreka [JOK
A M 4
3 Obnme cBoficTRa METATIOR https://m.edsoo.ru/7f41a636
3.2 Basrei 16 bubmuoreka [JOK
. KHEHIINE METAIUIEI M UX COEIUHEHNS https://m.eds0o.ru/7f41a636
Hroro mo pasnery 20
Pasznen 4. XuMus 4 OKpy:KalOLIas cpeaa
4.1 B TBA Y MaTEpUAJILI B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' etec °p 3 eoBe https://m.edso00.ru/7f41a636
Hroro mo paznmeny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

ITOYPOYHOE INIJIAHUPOBAHHUE

8 KJIACC
No KouauvecTBo 4yacoB JIeKTPOHHBbIE HU(PPOBbIE
o/ Tema YpoKa Beero KOHTpOJII)HbIe HpaKTuqec]cne 06pa30BaTeJII>HI>Ie
padoThI padoTbI pecypchl
1 [Ipenmer xumuu. Ponb XUMuu B )KU3HU 1 bubmmoreka [JOK
yenmoBeka. Tesa v BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METO/MAX TTO3HAHUS B XUMHUHU 1 bubamorexa LIOK
https://m.edsoo.ru/ff0d227e
[Ipaktrueckast padora Ne 1 «[IpaBuia
3 paboTHI B 1a00paTOPUU U TPUEMBI 1 bubnuorexa [JOK
oOpariieHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»
Yucrele BemecTBa U cMecr. CriocoObl bu6mmoreka [JOK
4 . 1
pasjieieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTryeckas padora Ne 2 «Pa3nencHue
) cxfeceﬁ (na anI?VIepe OYHUCTKHU HOI][E.apeHHOfI 1 bubmorera LIOK
https://m.edsoo.ru/ff0d28c8
COJIN )
bu6moreka [JOK
0 ATOMBI i1 MOTIEKYTEI 1 https://m.edsoo.ru/ff0d2a6c
7 XHWMHYECKHUE DJIEMEHTHI. 3HaKH (CHMBOJIBI) 1 bubmuoreka [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U ClOXHBIE BEIlIECTBA 1 bubmorexa [OK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 Bubnuorexa [IOK
https://m.edsoo.ru/ff0d2d50
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3aKO0H IIOCTOSHCTBA COCTaBa BCIICCTB.

bu6moreka [JOK

10 Xumnuaeckas ¢popmyna. BageHTHOCTh aTOMOB https://m.edsoo.ru/ffod2eae
XUMHUYECKUX IJIEMEHTOB
1 OTHOCHTENIbHASI aTOMHAs Macca. bubnuorexa [[OK
OTHocHUTENbHAS MONIEKYJISIpHASL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XUMHUYECKOI0 DJIEMEHTA B bu6mmoreka [JOK
COEMHEHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Moinb. MonsipHas bubmuorexa [IOK
macca https://m.edsoo.ru/ff0d5230
14 dusznyeckre U XUMHYECKHUE SBIICHUS. bubmuoreka [JOK
XuMHYECKas pEaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n yciaoBusl IPOTEKaHUS bubnuorexa [IOK
XMMHUYECKHX PEaKIUit https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruucnenus koim4ecTBa, Macchl BEIIECTBA bu6muoreka [JOK
[0 YPaBHEHHUSIM XUMHUYECKUX PEaAKIUit https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakiinit
18 (COC,I[I/IH(IE):HI/IHHpaSJ'IO)KeHI/IH 3a£emeuﬂm Brbmorexa [IOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKIIONEITUCT. O6o6yl?leHI/Ie u bubmorexka LIOK
B https://m.edsoo.ru/ff0d40c4
CHUCTEMaTHU3aIIMs 3HAHUH
20 Kontponbnas pabora Nel o teme bubnuoreka [TOK
«BerecTBa 1 XUMHUECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
Boznyx — cmecs razos. Cocras Bo3nyxa. BuGniorexa LIOK
21 Kucnopon — anemMeHT u mpocToe BEIecTBO.

O3oH

https://m.edsoo.ru/ff0d448e
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dusznueckue U XUMHUYECKHE CBOMCTBA

22 KHCII0poJia (peakiny OKUCIICHHUS, TOPCHHE). Bubamoreia LIOK
’ https://m.edsoo.ru/ff0d4614
[TousiTne 06 okcumax
CniocoObI OITy4eHHS KHCIIOPOIa B
23 nabopaTtopuu ZIqHPOMLII_HHCIfH(iTI/I. bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TemnoBoil 3PpPeKT XUMUUECKON peaKIuu,
24 TIOHSATHE O T(SS)MOXI/IMI/IIIGCKOM yII))aBH:HI/H/I Brbmuorexa [IOK
’ https://m.edsoo.ru/ff0d4790
9K30- M SHJOTEPMHUECKUX PEAKIIUIX
TormuBo (HEPTh, yroJib U METaH).
25 3arpﬂ3He1£He(11)303z[yy:<a CrocoOBl iro brbmmorexa [OK
’ https://m.edsoo.ru/ff0d4c4a
MpeA0TBpAIECHUS
[IpakTuueckas padora Ne 3 1o Teme
26 «l?lonyquHe " Ic):061/1paHI/Ie KHCJI0pOJIa bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYEHHUE €r0 CBOWCTBY»
97 Bonopon — 351eMeHT U IpOCTOE BELECTBO. bubmuorexa LIOK
Haxoxaenue B mpuposie https://m.edsoo.ru/ff0d4dd0
28 DOuU3NYeCKUEe U XUMUYECKHE CBOMCTBA bu6mmoreka [JOK
Bojmopoa. [IpumeneHue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IloHsATHE O KHCIIOTaX U COJIAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOblI TONTy4eHHsT BOAOPO/Ia B bu6mmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTryeckas padora Ne 4 1o Teme
31 «l?lonyqeﬂne HI:OGI/IpaHHe BOZOpOAA bubmmorexa [{OK
. ’ https://m.edsoo.ru/ff0d4f42
H3y4EHUE €rO CBOHUCTBY»
32 Monsipablii 006EM ra3oB. 3akoH ABOraapo bubamorera LIOK

https://m.edsoo.ru/ff0d542e
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Brrunciaenus O6’LéMa, KOJIMYE€CTBA BCIICCTBA

bu6moreka [JOK

33 rasa 1o ero I/ISBeCTfIOMy KOJIMYECTBY https://m.edsoo.ru/f0d55a0
BELIECTBA UM 00BEMY
Brruucnenust 005EMOB ra30B 110 YpaBHEHUIO
34 peaKkl1Ki Ha OCHOBE 3aKOHA 065&51?1){51); bubmorexa HOK
. https://m.edsoo.ru/ff0d5708
OTHOILIEHUH Ta30B
35 dusnueckre 1 XUMHUIESCKHE CBOICTBA BOBI bubmorexa [IOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lorsTHe 00 bub6mmoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. Haceiienusie u
37 HeIfIIaCBIH_IfHHBIe II))aCTBOpr. MaziOBaﬁ JIOJISt bubmorera LIOK
https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PACTBOPE
IIpakTuyeckas pabora Ne 5 o Teme
«IIpuroroBiieHrE paCTBOPOB C bubnuoreka [JOK
38 . . .
onpeIeEHHON MacCOBOM J1oMei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOI O BEIIECTBAY
39 Kontponbnas padora Ne2 o teme bubmuorexa [IOK
«Kucnopona. Bogopon. Bomga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiaccupuKanus, bub6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHnue u XUMHYECKHE CBOMCTBA
41 KHCJI}]O"{FHBIX OCHOBHBIX M aM()OTEpPHBIX Bubmiorexa LTOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KilacCU(PUKALIUS, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yenue 1 XUMUYECKHUE CBOWCTBA bubnuoreka [TOK

OCHOBAaHHUM

https://m.edsoo.ru/ff0d67ca
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Kucnotsl: coctaB, kiaccudukanms, bub6munoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Honyuyenue €CKHE€ CBOMCTBA KHUCIIO bubmorexa LIOK
JYyICHUE U XUMUYCCKHE CBOWCTBA KHCIIOT
7 https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI bubmuorexa [JOK
46 .
MOTYYCHHSI, XAMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemenne
47 IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubnunorexa [JOK
«OCHOBHBIE KJIaCcChl HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN
I'enernueckas cBsi3b MEXy KilaccaMu bubnuoreka [IOK
48 .
HEOPraHUYECKHX COCITUHCHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 006006 i
oOIIeHUE U CUCTEMAaTHU3alUsl 3HAHUH https://m.edsoo.ru/00ad9ch?
K 6ota Ne3
50| "Ochome kracen neopramceians bumorera LOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
I1
51| smmescknt sneweoton, owne  rpynnax binorera IOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JICMEHTOB
I1 7 I1
B
o https://m.edsoo.ru/00ada52c
MenpeneeBa
53 [Tepuonpl, rpymmbl, TOATPYIIITHI bubamoreia LIOK
PHOARL TPYIIEL TOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenne atToMoB. COCTaB aTOMHBIX SJIEP. bubnmoreka [JOK

H30To0118I

https://m.edsoo.ru/00ada342
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CTpOGHI/Ie SJICKTPOHHBIX 000J104€K aTOMOB

bu6moreka [JOK

55 anemeHToB [lepuognueckoii cucremsr /1. U. https://m.edsoo.ru/00adaghc
MenpeneeBa
XapakTepucTUKa XUMHUYECKOr0 3JIEMEHTA 110
56 eropnonoI:KeHmo B [leproanueckoii cucreme Bubnuorexa [IOK
https://m.edsoo.ru/00ada824
J. 1. MennaeneeBa
3nauenue [lepuoauaeckoro 3akoHa ass
57 pa3BUTHS HayKu U npakTuku. 1. . bubnuoreka [JOK
MeHzeneeB — yu€Hblid, Iearor u https://m.edsoo.ru/00ada96e
rpaxIaHuH
58 DIEKTPOOTPULATEIBHOCTh aTOMOB bubnuoreka [JOK
XMUMHUYECKHUX JICMEHTOB https://m.edsoo.ru/00adaab8
59 HonHas XuMudecKas CBSI3b Bubnuorexa [IOK
https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonsgpHasi XuMU4YeCcKas CBsI3b Bubmmoreia LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HemoaspHas XUMHYECKas CBS3b Bubnuorexa [IOK
https://m.edsoo.ru/00adaab9
bubmmoreka [JOK
62 Creneis oKHCCHHs https://m.edsoo.ru/00adae28
63 OKUCIUTENFHO-BOCCTAHOBUTENILHBIC PEaKIIH bubmmorexa LIOK
https://m.edsoo.ru/00adb076
64 OKuCIUTEN U BOCCTAHOBUTEH bubmmorexa LIOK
https://m.edsoo.ru/00adb076
65 Kontponbnas pabora Ne4 o reme bubnuoreka LIOK
«CtpoeHue aToMa. XMMHAYECKasi CBS3b)» https://m.edsoo.ru/00adb486
66 PesepHblit ypok. O600meHue u bubmmoreka [JOK

CHCTeMaTH3alMs 3HaHUH

https://m.edsoo.ru/00adb33c
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67 PezepBHblit ypok. O600meHue u 1 bubmuoreka [IOK
CUCTEMATU3ALM 3HAHHUM https://m.edsoo.ru/00ad9ch2
68 PesepBHbIil ypok. O6001IeHNE U 1 bub6nuoreka [JOK

cHCcTEeMaTH3aIus 3HaHUH

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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9 KJIACC

KosimyecTBo yacos DJIeKTPOHHBbIE HH(POBHIE
Ne i/ Tema ypoka Konrtpoabubie | IlpakrTuueckue | 00pasoBaTe/ibHbIe
Beero padoThbI padoThI pecypchl
[Tepuoanueckuii 3akoH. [lepronnueckas
1 CI/IfTeMI; XUMHYECKUX BHGMI;HT())IB . N. 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XI/IMI/I‘—ICCKII/)IX AJIEMEHTOB TIEPBBIX TPEX 1 bubmorexa LIOK
https://m.edso0.ru/00adb6b6
MEepUOJIOB
3 Krnaccudukarus u HOMEHKIATypa 1 bubnuoreka [JOK
HEOPTaHMYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xumMuueckou CBSI3H U THIIBI 1 bubnunoreka [JOK
KPUCTAJLTHYECKUX PEIMIETOK https://m.edsoo.ru/00adbact
KonTtponbnas padora Nel mo Teme
5 «IToBTOpEeHUe u yriyOneHne 3HaHun 1 1
OCHOBHBIX pa3Jie]ioB Kypca 8 Kiiacca
6 Krnaccudukarus XuMHUECKUX peaKuii 1o 1 bubnuoreka [JOK
Pa3NUYHBIM NIPU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOW PEAKLIUH.
7 [TonsiTue o FOMI:)FGHHBIX u FeTepOFepHHBIL)I( 1 bubmmorexa TOK
https://m.edsoo.ru/00adbe9a
peaKImsx
[TonsiTHE 0 XMMHUYECKOM PAaBHOBECHUHU.
3 @DakTOpsl, BIUAIOIINAE HA CKOPOCTh 1 bu6mmoreka LIOK
XUMHUYECKON PEaKIIUH U TIOIOKCHUE https://m.edsoo.ru/00adc28c
XUMHYECKOI0 PaBHOBECHS
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OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC

bu6nunoreka [JOK

o peaknuu https://m.edsoo.ru/00adcade

10 Teopust PIEKTPOTUTUYECKON TUCCOLMAIUH. bu6mmoreka [JOK
CuiibHbIe U clla0ble 3JEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 Wonnble ypaBHEHUS peakiuii butamorexa LIOK

https://m.edsoo.ru/00add448
XUMUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE MPEICTaBICHUA 00 bubmorexa [OK
. https://m.edso00.ru/00add5d8
AIEKTPOIUTUUECKON JUCCOLUAIIUU
XUMUYECKHE CBOMCTBA COJICH B CBETE
13 MIPEACTABICHHUI 00 DJICKTPOIUTHICCKOMN bubmorexa LIOK
https://m.edsoo.ru/00add8h2
JUCCOLIMAIUU

14 [TonsiTHE O TUAPOIU3E CONECH bubmorexa HOK

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

15 O06o011IeHne U cucTeMaTU3alus 3HaHUM bubmmorexa LIOK

https://m.edsoo.ru/00addd12
[Ipaktuueckas pabota Ne 1. «Pemenue bubnmnoreka [HOK

16
IKCIIEPUMEHTAIBHBIX 3313 https://m.edsoo.ru/00addbfa
Kontponbnas pabora Ne2 o reme

17 <<3JI€ETpOJII/ITIf‘-IGCKa$I U CCOLHAIIUS. bubmmorexa LIOK

https://m.edsoo.ru/00addecO
XVMUYECKHE PEaKI[MU B PACTBOPAX)»

18 OO01as xapakTeprcTUKa TaJIOr€HOB. bubnmnoreka [HOK
XUMHUYECKUE CBOMCTBA Ha ITPUMEPE XJIopa https://m.edsoo.ru/00addfe2
X70pOBOIOPOSI. ?OJ‘I}IHaﬂ KHCTIOTA, BuGmorexa LOK

19 XUMHUYECKHE CBOMCTBA, TTOJYYCHHE,

IIPUMEHEHHE

https://m.edsoo.ru/00ade104
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IIpaktuyeckas padora Ne 2 o Teme

20 «[lomy4yeHne CONTHON KUCIIOTHI, H3ydeHUE butmorexa LIOK
. . ’ https://m.edsoo.ru/00ade348
e€ CBOMCTBY
BrrurcneHus mo ypaBHEHUSAM XUMHAYECKUX
21 peakuuii, eciau OL}LII/II)H W3 peareHTOoB JIaH B bubmmorera IOK
’ https://m.edsoo.ru/00ade488
H30BITKE
OO6mas xapakrepuctuka 31emMeHToB VIA- bubnmnoreka [HOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnorponHble MOJUGUKALIUN CEPHI.
23 Haxoncl;eHI/Ie cepI)II[ H(l;é C(I)IGHHHGI:II/Iﬁ B bubmmorera [OK
’ https://m.edsoo.ru/00ade64a
npupoe. XUMHYECKHUE CBOICTBA cephl
24 CepoBoaopo/, cTpoeHue, PU3NIECKUE U bubnmoreka [HOK
XMMHYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHas KHCTOTa
25 (bHSI/I‘I{[eCKI/IIe) u XI/II\I/I)I/IIIGCKI/IG CBOI;ICTBa brbmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHECHUE
XHWMHUYECKHUE PEAKIUH, JIEKALTUE B OCHOBE
26 MIPOMBIIIIEHHOT'O CII0c00a MOMy4eHus bubnmnoreka [HOK
CEpPHOM KUCITOThI. XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollel cpe/ibl COETUHEHUSIMUA CEPbI
97 Brranciierne MaccoBoM JT0JTM BBIX01a bu6mmoreka [IOK
MPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepucTuka 3aeMeHTOB VA-
28 rpynnsl. A30T, paclipoCTpaHEHHE B bubmuoreka [IOK
npupoe, GU3nIeCKre i XUMHUCCKHE https://m.edsoo.ru/00adeea6
CBONCTBA
29 AMMHUak, ero Gpu3nyYecKknue U XuMHUIeCKHe bubnmnoreka LHIOK

CBOICTBA, IIOJIy4EHHUE U IPUMEHEHUE

https://m.edso0.ru/00adf004
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IIpaktuyeckas padora Ne 3 o Teme

30 «[lomy4yeHne aMMuaKka, H3y9eHHUE €ro butmorexa LIOK
. ’ https://m.edsoo.ru/00adf180
CBOHCTB»

31 A3OTHas KUCioTa, €€ GU3NYECKUE U bubanoreka LIOK
XMMHUUYECKHE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U CONEH

32 aMMOHHMSI B Ka4eCTBE MUHEPaJIbHBIX bubmuoreka LIOK
yaoopennii. XMUMHYECKOe 3arps3HEHNE https://m.edsoo.ru/00adf518
OKpYXKAIoIIel cpebl COeTMHEHUSMH a30Ta
®ocdop. Oxenn pochopa (V) u pochopHas

33 KI/ICJ‘Iq())TI;. (1)14314‘?6((1:1(1/1(61) HPXH(MI/I)qeiHe(b " bubmoreta LIOK

o https://m.edsoo.ru/00adf68a
CBOICTBA, OJyUYEHUE
Ucnons3oBanue ¢pocdaroB B kKauecTBe
34 MHHEPAIbHBIX y)f;6p(£Hm71, 3arpsizHeHue bubmmorera LIOK
. https://m.edsoo.ru/00adfc20
IPUPOAHOM cpenbl hochaTamu

35 Yrnepon, pacupoCTpaHEeHUE B IPUPOJAE, bu6mmoreka LIOK
¢du3nyeckrue 1 XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriepoaa, ux puzndeckue u

36 XUMHUYECKHE CBOMCTBA. DKOIOTHICCKHUE bu6mmoreka [JOK
po0JIeMbl, CBA3aHHBIC C OKCHIOM YTJIepo/a https://m.edsoo.ru/00adfebe
(v)

37 VYronbHast KUCI0Ta U €€ CoNu bubmmorexa [IOK

https://m.edso0.ru/00ae006¢c
IIpaktuyeckas pabora Ne 4 o Teme BuGmorexa LIOK
38 "TTomy4yenune yriaekucioro rasa.

KavecTBenHast peaxiust Ha KapOoHAT-HOH"

https://m.edso00.ru/00ae027¢e
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HepBOHaHaJ'ILHLIe MIOHSATHS 00

39 OPTaHWYECKUX BEIIECTBAX KaK O butmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHECHUSX YIIIepo/ia
40 KpemHuwii u ero coeuHeHUs bubmmorera OK
https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5. Pemenne
IKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmuoreka [JOK
41 .
«Baxueiiime HeMETaIIbI U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHHSI
Kontponbsnas padora Ne3 mmo teme
42 «Bancr})leﬁmne ieMeTaﬂHH " UX butamorexa LIOK
https://m.edsoo.ru/00ae0el8
COCAMTHEHHS
OO0m1as XxapakTeprucTHKa XUMUIECKUX

43 3JIEMEHTOB — METAJIOB. MeTtajmnueckas bubmuoreka [JOK
CBSI3b M METAJUINYECKAs! KPUCTAILTHYECKAs https://m.edsoo.ru/00ae103e
peméTka. @u3nyecKre CBOWCTBA METAIIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIOB.

44 DIEKTPOXUMHUYUCCKHUH Psi/T HAITPSHKEHU I bubmiorexa LOK

https://m.edso0.ru/00ae1156
METaJIOB
OO6mme cmocoOb! MOTYYSHUST METAJIIOB.

45 Cnnasel. Beruncnenus no ypaBHEHUSAM bubmmoreka [IOK
XMMHAYECKHUX PEAKIMi, CCITH OIHMH U3 https://m.edso0.ru/00ae1156
pEeareHTOB COACPKHUT MMPUMECH

46 [TonsiTHie 0 KOPPO3UU METAIITIOB bubmioreia HOK

https://m.edsoo.ru/00ae1278

47 [llemounbICc METaIIBI butmorexa LIOK

https://m.edso0.ru/00ael4b2
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bu6nunoreka [JOK

48 OKcHIbI M TUIPOKCUIBI HATPUS U KaIus https-//m.eds00.ru/00ae14b2
49 Illenouno3emMenbHBIE METAJIBI — KAJIbITUH U bu6mmoreka [JOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxueime coequHeHNs KaJblIUg bubmorexa HOK
https://m.edsoo.ru/00ael15e8
51 O0001IeHe 1 cUCcTeEMAaTU3alisa 3HaHUH
52 JXéctkocTh BOAIBI U CIOCOOBI €€ YCTpaHEeHUs BH6H_HOTeKa LOK
https://m.edsoo.ru/00ae1886
53| iGoraoem st nmeren bitorera L1OK
yerpaners” https://m.edso0.ru/00aelae8
. Bubmnoreka [HOK
>4 Aol https://m.edS(])lo.ru/Oan1064
55 AmMorepHbIC CBOICTBA OKCHIA U bubmuoteka [JOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
> AKeneso https://m.edsg).ru/Oanld86
57 Oxkcupl, rusipokcuasl u conu xenesa (1) u bubnmoreka [HOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 OO06o01IeHNe U CUCTEMATU3AIIMS 3HAHUMA
| ovemepmeenmanam: s monene bitGmnorera LIOK
«BaxkHeilme MeTalIbl U UX COeTMHEHUS https://m.edso0.ru/00ae3de8
o | e maeme e

HU30BITKE N COACPIKUT NMPUMCECH.

https://m.edso0.ru/00ael1750
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BrIunciaeHns MaccoBoOil 101U BBIXO1a

MPOJIYKTA PEAKIINH
61 O000111eHIE U CUCTEMATHU3AIUs 3HAHUI 1
62 Kontponsnas padora Ne4 o teme 1
«BakHelmme MeTaIbl K X COCIHHCHUS
63 BemecTsa u matepuansl B TOBCEIHEBHOM 1 bu6nunoreka [JOK
JKHU3HU 9eJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHNE OKPYKAIOIICH 1 bubmuoteka [JOK
Cpeibl https://m.edsoo.ru/00ae4270
65 Ponb XxuMuM B pelIeHNH dKOJIOTHYECKHUX 1 bubamnoreka LIOK
pobiieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O600meHue u 1 bu6mumoreka [IOK
CHCTEMATU3AINS 3HAHUMN https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O6001meHue 1 1 bubmuoreka LIOK
CHCTeMaTH3allUsl 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHNE U 1 bu6mmnoreka [JOK
cUucTeMaTU3anys 3HaHui https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLECCA
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2022
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