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INOACHUTEJIBHASA 3AIIMCKA

[TporpamMma 1Mo XMMUU Ha YPOBHE OCHOBHOTO OOIIIEro 00pa30BaHUs COCTABIICHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOH 0Opa30BAaTENbHOW IMPOrPaMMBI OCHOBHOTO
obmiero oOpaszoBanusi, npeacraBieHHblx B @I'OC OOO, a Takxke Ha OCHOBe (peaepanbHOMA
paboueii mporpaMMbl BOCIIHUTAHUS M C YYETOM KOHIICTIIIMU TPENOJIaBaHus Y4eOHOTO mpeamera
«Xumusi» B 00pa3oBaTenbHbIX opranu3anusix Poccuiickoir @enepariui.

[IporpaMMa mo xuMHUHM [OaéT TpEACTaBICHHE O LeJsIX, oOmieil crpateruu oOyueHwus,
BOCIIHUTAHUSA U Pa3BUTUS OOYYAIOIIMXCS CpEeJCTBAMH Y4YeOHOTO NpeaMeTa, YCTaHaBJIUBAET
00s3aTeNbHOE MPEIMETHOE COJep)KaHue, MPeyCMaTpUBAeT paclpefielieHue ero 1o Kjiaccam u
CTPYKTYpPUPOBAHUE M0 pa3zesiaM U TeMaM MPOrpaMMbl IO XUMHUH, ONPEAEIAET KOJIMYECTBEHHbIE
M KayeCTBEHHbBIE XAapaKTEPUCTUKU COJEPNKAHUSI, PEKOMEHAYEMYI TOCJIEI0BaTEIbHOCTh
M3YYEHUSI XUMHH C YIETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3EH, JJOTUKH y4eOHOTO
porecca, BO3PACTHBIX 0COOEHHOCTEH 00yJarOIIUXCsl, OMPECIIIeT BO3MOKHOCTH MPEIMEeTa JIs
peanuzanuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTelIbHOW MPOrpaMMBbI Ha
YpOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, a TakKe TPeOOBAaHUI K pe3yibTaraM OOYUYCHHS] XUMUU
HAa YpOBHE TIeNel U3y4YeHHs TMpeIMeTa ¥ OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOU
JESTENILHOCTH 00YYaroIIerocs 1o OCBOSHUIO YUYEOHOTO CO/IepIKaHusI.

3HaHME XUMUU CIIYKHUT OCHOBOM JIJIs1 (HOPMUPOBAHUS MHUPOBO33PEHUS 00yUalOIIErocs, ero
MPECTaBICHUI 0 MaTEepUaIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJCTaBICHUS O B3aMMOIPEBPALICHHUSIX YHEPTUU U 00 HBOJIOLNU BEIIECTB B MPUPOJE, O MyTIX
pelieHuss TJI00ATbHBIX NPOOJIeM yCTOMYMBOIO Pa3BUTUS YEJIOBEUYECTBA -  CHIPHEBOIA,
SHEPTEeTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOJIEM 3IpaBOOX PaHEHUSI.

N3ydenue xumun:

CIIOCOOCTBYET peasi3aliii BOZMOXXHOCTEH JIsi CaMOPa3BUTHS M (POPMHUPOBAHUS KYJIbTYPBI
JUYHOCTH, €€ 00IIel U QyHKITMOHATLHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (QOPMHUPOBAHUE MBIIIICHUS U TBOPUYSCKUX CIIOCOOHOCTEH 00yJarommxcs,
HAaBBIKOB WX  CAMOCTOSITENILHOM  Y4eOHOH  JEATCNIbHOCTH,  OKCICPUMEHTAIBHBIX |
UCCJICIOBATENILCKUX YMEHUH, HEOOXOIMMBIX KaK B TOBCEAHEBHOW JKM3HH, Tak U B
npohecCHOHATBLHOM e TeIbHOCTH;

3HAKOMUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI IIEIOCTHOTO
B3IJI51/1a HA €IMHCTBO MPUPOJIBI M YETIOBEKA, SBIISIETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O0YYarOIINXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOIO OTHOIIGHHUS K €CTeCTBEHHO-HAayYHbIM
3HAaHUSAM, K TPUPOJE, K 4YENOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTHYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHbie HampaBiieHHWs B OOYYCHMH XMMHUHU OOECIEUYMBAIOTCS CIEHM(PUKON COIAEpIKaHU
y4e0HOTO0 MpeaMeTa, KOTOPBIHA SIBJISICTCS MEJarornuecky aJanTHPOBAHHBIM OTPaKCHHEM 0a30BOM
HayKH XMMUHU HA ONPEIETEHHOM ATare €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI OPUCHTHPOBAH HA OCBOCHUE
00y4JarOIUMHUCS CUCTEMBI MTEPBOHAYAIBHBIX MOHSATUI XUMUU, OCHOB HEOPTraHMYECKOH XMUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUA OPraHUYECKOU XUMUHU.

CtpykTypa coaep:kaHHs MPOTPaMMbI MO XUMHH c(hopMHpOBaHA HA OCHOBE CHCTEMHOIO
noaxoaa K e€ uzyueHuro. ConepaHuE CKIAAbIBAETCS M3 CUCTEMBI MOHATUA O XUMHYECKOM
JJIEeMEHTE U BEIEeCTBE W CHUCTEMBbl TMOHATUH O XUMHUYECKOW peakmuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OpPraHW30BaHbl MO MPUHLHUILY IOCIEAOBATEIIBHOIO Pa3BUTHA 3HAHUM Ha OCHOBE
TEOPETHUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:



- aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

- Ilepmomnueckoro 3akona JI. 1. MenieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

- YYEHHMs O CTPOCHHMH aTOMa U XMMUYECKOH CBSA3H;

- TpEeICTaBJICHUN 00 AIIEKTPOIUTHUECKON AUCCOIUAINY BEIIECTB B PACTBOPAX.
TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITUPUYECKH MOJYYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCIIEA0BATEIBHO OT OJIHOTO YPOBHS K JIPYTOMY, BBIITOJIHSAS
(GyHKIMM 0OBSCHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS! U BO3MOXHOCTEN MPaKTUYECKOTO

IPUMEHEHUS U MOJTYUYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHne mnporpaMMbl IO XHMHHU CIIOCOOCTBYEeT (DOPMHUPOBAHUIO NPEACTABICHUS O
XUMUYECKON COCTaBIAIOIICH HAay4YHOM KapTUHBI MUpAa B JIOTMKE €€ CHUCTEMHOM IIPUPOJBI,
LIEHHOCTHOT'O OTHOIIEHUS K HAyYHOMY 3HAHHUIO U METOAAM IO3HaHMs B Hayke. M3yueHune xumMnn
OPOMCXOOUT C MPUBJICUEHUEM 3HAHMW M3 paHee MW3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxarommii Mup», «buonorus. 5-7 kinaccel» u «Pu3nKa. 7 KIacc.

[Tpu u3yueHUN XUMUU TIPOUCXOAUT (POpMHUpPOBaHHME 3HAHUI OCHOB XUMUYECKOW HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTUYECKON NEATEIHHOCTH YeJOoBeKa M Kak OHOIrO
U3 KOMIIOHEHTOB MHUPOBOI KyJbTyphl. 3ajladya y4eOHOTo mpeaMmeTa COCTOUT B (HOPMUPOBAHHUU
CUCTEMbl XMMHUYECKUX 3HAHUN — BaKHEHIINX (PAKTOB, MOHATUHN, 3aKOHOB M TEOPETUUYECKHX
MOJIOKEHUHM, JOCTYMHBIX OOOOLIEHUI MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKd, B
NpUOOILEHNHN K HAYYHBIM METOJIaM [MO3HAHUS IIPU U3yUEHUH BEIIECTB U XUMUYECKUX PEaKLUi, B
(GOpMHpPOBaHMM W Pa3BUTUHM I[IO3HABATENBHBIX YMEHMA M WX TPUMEHEHWH B Yy4eOHO-
MIO3HABATEILHOW M y4eOHO-UCCIIE0BATENILCKOM AEATENbHOCTH, OCBOSHHH TPaBUJI 0€30IacHOTO
oOpaleHus C BEI[ECTBAMU B IIOBCEIHEBHON KU3HU.

[Ipy M3y4eHHH XMMHU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
npuoOpenu Takue 1ed, Kak:

- (opMHUpOBaHHE MHTEIEKTYalIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbBHOMY TPUHSATUIO pEIICHUH, CIIOCOOHOW aJanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

- HaAIPaBJICHHOCTh OOYyYEHUST HaA CHCTEMAaTHYECKOe NPHOOIIEHHE OO0ydJarmmxes K
CaMOCTOSITENIbHOM ~ TO3HABAaTENbHOM  JIEATENbHOCTH, HAay4YHBIM  METOJaM  IO3HaHWS,
(GbopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

- o0ecrieueHue YCJIOBUM, CIIOCOOCTBYIOIIMX NPUOOPETEHHIO OOYyYarOIIMMHUCS OIIbITa
pa3HOOOpa3HOW JESATENbHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIINI), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE /IS Pa3JINYHBIX BUJIOB AESTEIbHOCTH;

- ¢opmupoBaHue o01mIel YHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qucae YMEHHH OOBSCHATh M OIICHUBATh SIBJICHUS OKPYXKAIOIEro MHUpPA, UCHOJb3Yys 3HAHHUA U
OMBIT, TOJYYCHHbIE NpPHU H3YYCHHUH XUMUHU, HPUMEHATh WX TMPU pPEIICHUUu NpodieM B
MOBCEHEBHOM KU3HU U TPYJIOBOM IESATEIBHOCTH;

- (opmupoBaHHe y 00yUaroIUXcsi TYMaHUCTHUECKUX OTHOIIEHUI, TOHUMaHUs [IEHHOCTH
XUMHUYECKUX 3HAHUHU ISl BBIPAOOTKM SKOJOTHYECKH IeJIeCO00pa3HOro MOBENEHUS B OBITY U
TPYAOBOM NESITEIBHOCTH B IEISAX COXPAHEHHS CBOErO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHON
Cpenbl;

- pa3BUTHE MOTUBAIMH K OOYYECHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOECHMS OOILEYEIOBEYECKMX IEHHOCTEH, NOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npoduIIs ¥ HaPaBICHHOCTU AaJbHEUIIEro 00ydeHHs.

OOmiee yuClIO 4acoB, OTBEAEHHBIX JJIS M3yUYEHUs] XMMUU Ha YPOBHE OCHOBHOTO OOILETro
oOpasoBanusi, coctaBisieT 136 yacoB: B § kiacce - 68 yacoB (2 yaca B Helen0), B 9 kiacce - 68
qacoB (2 yaca B HEJIEII0).



COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHaUYa/IbHbIE XMMUYECKHE MTOHSITHUS

[Ipenmer xumuu. Poiib XMMHUH B KHU3HU 4Y€NIOBEKAa. XUMHUA B CHCTEME HayK. Tena u
BemlecTBa. Pu3Mueckue CBOMCTBA BelIeCTB. ArperaTHoe cocTostHHMe BemiecTB. [loHsatue o
MeTOJIaX MOo3HaHUs B XUMUU. YucThIe BeliecTBa U cMecu. CriocoObl pa3/ielieHusi cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHTbl. CHUMBOJBI XMUMHYECKHUX 3JIEMEHTOB.
[IpocTblie U clnoXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumudeckass  ¢opmysa. BajleHTHOCTP aTOMOB  XHMMHYECKHX  JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTEbHAsE aTOMHAast Macca. OTHOCUTENbHAS MOJIEKYJIsIpHAs
Macca. MaccoBast oIS XUMUYECKOTO 3JIEMEHTa B COSTMHECHUH.

KomnuectBo BemectBa. Monb. MossipHas Macca. B3auMoOCBSI3b KOJIMYECTBA, MAcCChl U
YHUCJIa CTPYKTYPHBIX €IUHMUII BemecTBa. PacuéTel mo opMyiaMm XUMUUECKUX COSAMHEHUH.

dusznueckue M XUMHUYECKHE SBICHUS. XHWMHUYECKas peakius W e€ MPHU3HAKU. 3aKOH
COXPAHEHHUsI MAcChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Kiaccupukanus XUMUYSCKUX PEaAKIIHIA
(coenuHEHUS, PA3IOKCHHISI, 3aMEIIICHUS, 0OMEHA).

Xumuueckuit s3xcnepumenm:

3HAKOMCTBO C XMMHYECKOHW MOCYNOH, mpaBuiamMu pabOThI B JIaDopaTOpUH U MpuEMaMu
oOparteHust ¢ 1a00paTOpHBIM O00OpPYIOBAaHUEM, M3yUYEHHUE U ONUCaHUE (PU3MUYECKUX CBOMCTB
00pa3I0B HEOPTaHWYECKUX BEIIECTB, HAOM0IeHne (Hr3nuecKux (TUIaBJIeHHe BOCKA, TassHUE JbAA,
pacTupaHHue caxapa B CTyIKe, KUIIEHHE W KOHJCHCAIMS BOJbI) U XUMHUYCCKUX (TOPCHHE CBEYH,
MIPOKAJTMBAHNE METHOM IPOBOJIOKH, B3aMMOICHCTBUE Mea C KUCIOTOM) SIBJICHUH, HAOIIOACHUE U
OMHCaHUE MPU3HAKOB MPOTEKAHUSI XUMHUECKUX peakiuii (pa3joKeHne caxapa, B3auMOJICHCTBUE
CepHOI KHUCIOTHI ¢ xJopuaoMm Oapusi, pasznoxkeHue runapokcuna meau (II) mpu nHarpeBanuw,
B3aUMOJICHCTBUE Kele3a ¢ pactBopoM coiu menu (I1), n3ydenne crmocoO0OB pa3iesieHus] CMECei:
C TOMOINBIO MarHuTa, (QUIBTPOBaHWE, BBIMAPUBAHUE, TUCTHUIAIMS, XpomaTorpadus,
MPOBEJICHUE OYMCTKHA TIOBAPEHHOW COJIM, HAOIOJCHHE W ONMHCAHHE PE3YyJbTaTOB MPOBEIACHHUS
ONbITa, WUIKOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(IIapocTepKHEBBIX).

Baskuelue npeacTraBuTe I HEOPraHUYECKUX BellecTB

Bo3ayx - cmech razoB. CoctaB Bo3ayxa. Kuciopon - 3J€MEHT M HpPOCTOE BEIIECTBO.
Haxoxnenue kucnopona B mpupoje, Gu3nueckue U XUMUYECKHUEe CBOMCTBA (peakuu TOPEeHus).
Oxcunpl. Ilpumenenune kucinopona. CrocoObl MOMyYEHHS KHUCIOpoAa B JabopaTopuud H
npoMbluieHHOCTH. KpyroBopot kuciopona B npupojge. O30H - aqioTpornHas MOJAU(PUKAIIHI
KHUCJIOpOJa.

TemnoBoit 3¢ddexT XumMudeckol peakuu, TEPMOXUMHYECKHE YpPaBHEHUS, OK30- U
SHIOTEPMUYECKHE PEAKIUU. TOIUIMBO: yrojb W METaH. 3arpsi3HCHHE BO31yXa, YCUJIICHUE
MapHUKOBOTO 3 eKTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonopon - anemeHT u mpocToe BerecTBo. HaxokieHue Bojopoia B mpupoie, Gu3ndecKue
Y XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI mory4eHus. KHCIoTh u couu.

MounsipHblii 00BEM ra30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

®usnyeckue cBorMcTBa BoAbl. Boma kak pactBopurenb. PactBopel. HacwllieHHble u
HEHACBILICHHBIE PAcTBOPBI. PacTBopUMOCTH BellecTB B BoJe. MaccoBas [10Js BEUIECTBA B
pactBope. Xumudeckue cBoiicTBa BoAbl. OcHOBaHMs. Poiib pacTBOPOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoAbsl B mpupojie. 3arpsi3HEHUE NPUPOAHBIX BOA. OXpaHa M OYMCTKA



MPUPOJIHBIX BOJ.

Knaccudukanus nHeopranmdyeckux coenuHeHuit. Oxcuabl. Kraccudukanus OKCHIOB:
coneo0pa3yroire (OCHOBHbIE, KUCIOTHBIE, aM(OoTepHbIe) 1 HecoleoOpasyromue. Homenknarypa
okcu0B. dusnyeckne U XMMUYECKHUE CBOKMCTBA OKCHIOB. [lomyueHue okcuaos.

OcHoBanusa. Kiaccudukanuss ocHOBaHMA: METOYM W HEPACTBOPHUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuii. ®dusnueckne M XUMHYECKHE CBOWCTBAa OCHOBaHWU. [lomyueHue
OCHOBAHHII.

Kucnotel. Knaccudukarus kucior. Homenkinatypa kucior. Ou3ndeckne ¥ XUMHYECKUC
cBoricTBa KUCHOT. Ps akruBHOCTH MeTaiuioB H. H. bekerosa. [lonydyenue kucnor.

Comu. Homenknatypa cosieil. @dusznueckue U XUMHUYECKUe cBoicTBa coneil. [lomyudenue
COJIEH.

I'eneTnueckas cBsI3b MEXKIYy KilacCaMU HEOPraHUYECKUX COECTMHEHUM.

Xumuueckuui IKcnepumenm:

KaueCTBEHHOE ONpeJeNIeHne COIep)KaHUs KHCIOpoAa B BO3AyXe, MOJyYeHHe, coOupaHue,
pacro3HaBaHHe U H3Y4YEHHE CBOICTB KHCIOpOJAa, HAOIIOACHHE B3aUMOJACHCTBHS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS M MPEKpalleHUs] ropeHus (moxapa), 03HaKOMJICHHE C
oOpa3namMi OKCHIOB M ONHCAHHE HMX CBOWCTB, IOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE H
M3y4eHHuEe CBOWCTB BoJOpoja (TOpeHue), B3amMmojehcTBHe Bomopona ¢ okcumom wmeau (1)
(BO3MOXHO HCTIONIb30BaHUE BUCOMATEPHAIIOB), HAOMIOACHIE 00PA3IOB BEIIECTB KOJUYECTBOM |
MOJIb, MCCIIEJOBAaHWE OCOOCHHOCTEH pPACTBOPEHMsSI BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM JOJIEH PAaCTBOPEHHOTO BELIECTBA,
B3aUMOJICHCTBUE BOJABI C METaUlaMU (HaTpUeM M Kajibl[ueM) (BO3MOXXHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIECIOBAHUE OOPA3I[OB HEOPTraHWYECKHX BEHIECTB Pa3IMYHBIX KJIACCOB,
HaOO/IeHUE M3MEHEHHUS OKPACKU WHAMKATOPOB B PACTBOpAX KHUCIOT U IIeNoueid, M3ydeHUe
B3anmoeiicTBus okcuaa menu (I1) ¢ pacTBopom cepHOM KUCTIOTHI, KHCIOT ¢ METAIIJIaMH, PEaKIuil
HEWTpanu3aluu, N0Jy4eHHEe HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJHOTO METailla APyrum
W3 pacTBOpa COJIM, PEIICHHE SKCHEPUMEHTAIBHBIX 3aJad Mo TeMe «BakHellue Kiacchl
HEOPraHWYECKUX COCTUHEHUID.

Ilepuonuyveckuii 3axkoH u Ilepuoauyeckass cucreMa XuMuU4YecKux jiementoB /. W.
MenaeneeBa. CTpoeHue aToMOB. XMMHUYECKAasA CBA3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[TepBbIe MOMBITKA KJIACCU(PUKAINN XHMHYECKUAX 3JIEeMEHTOB. [ToHITHE 0 TpyIIIax CXOIHBIX
AJIEMEHTOB (ILIEJIOYHBIE U MIEIOYHO3EMETbHBIE METAIIJIbI, TAJIOTEHBI, UHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yIoT aM(pOTEepHBIC OKCUJIBI ¥ THAPOKCHUJIBI.

Ilepuonnueckuit 3akoH. Ilepuogudeckas cucreMa xumudeckux odnemeHtos JI. .
MenneneeBa. Koporkonepuoanas u anuHHomepuonHas (opmsl I[lepuonndeckoil crcTeMbI
xumuueckux dnemeHtoB JI. WM. MenneneeBa. llepuoast u rpynmbsl. DU3HUECKUNA CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JIEMEHTA.

Crpoenne artomoB. CoctaB aToMHbIX saep. W3orombl. OnektpoHsl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB NepBbIX 20 XMMHUECKUX 3JIeMeHTOB [leprnonnyeckoil cucteMsl
. N. MenaeneeBa. XapakTepUCTHKA XHUMHYECKOTO OJJIEMEHTa MO €ro IMOJOXEHUIO B
[Tepnonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH MU3MEHEHHUS Pauyca aTOMOB XMMUYECKUX IJIEMEHTOB, METAUNIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB MO IPYIINaM U MEPUOIaM.

3nauenue [leproanyeckoro 3akoHa u [lepuoanueckoid cCUCTEMbl XUMUYECKUX AJIIEMEHTOB
JUISl pa3BUTUA HayKu U nipakTuku. [[. 1. MenaeneeB - y4€HbId U TpaXKJaHUH.



XuMHUUEcKas CBA3b. KoBanenrtnas (monsipuas u HETOJISIPHASI) CBSI3b.
DIeKTpOOTPULATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBs3b.

CreneHb OKUCIICHMUS. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. [Iponeccer
OKHCJICHUS! U BOCCTAaHOBJICHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

n3ydeHrne oOpasloB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOJCHCTBHE THIPOKCHIA
[IMHKA C PacTBOPAMH KHCJOT W IIEJIOYEH, MPOBEIECHHUE OMBITOB, WIITIOCTPUPYIOMIMX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaklnii (TOpeHne, peaKIiuy Pa3ioKeHUsI, COSTUHEHU).

Mescnpeomemnsie céasu

Peanuzarust MexXIpeAMETHBIX CBSI3€M MPU M3YUYEHUU XMMHUU B 8 KIJIACCE OCYIIECTBIISICTCS
4epe3 MCIOJIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHIA, TAK U MOHATHH, SBIISIOIIAXCS
CUCTEMHBIMU JJIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIC MOHATHS: HAy4yHbIA (pakT, rumores3a, TeOpus, 3aKOH,
aHaJn3, CUHTE3, KJIaccu(UKaIus, MIepUOINIHOCTh, HAOMIOIEHUE, DKCIIEPUMEHT, MOJICIHpPOBaHHE,
HU3MEpPEHHE, MOJIEIb, SBIICHHE.

®uzuka: Marepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUI 3apsj, BEIIECTBO, TeJI0, O0BEM, arperarHoe
COCTOSIHME BEIIECTBA, Ta3, (U3MYECKUE BEITWYMHBI, €IWHUIIBI U3MEPEHHs, KOCMOC, IJIAHETHI,
3B€3151, ComHIle.

Buonorus: porocunres, neixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPaAIBI, TOPHBIC IIOPOIBI, TIOJIC3HBIC
HCKOIIaeMble, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTtBo n XuMHu4eckasi peakius

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XumMuyeckux snemeHtoB I, U.
MengeneeBa. CrTpoeHne aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KalMsi, KAJIbLMS U UX COEAMHEHUN B COOTBETCTBUU C
MIOJIOKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe u CTPOEHHUEM UX aTOMOB.

CtpoeHne BellecTBa: BHUIbl XUMHUYECKON CBSI3M. THUIBI KPHUCTAUIMYECKUX PEHIETOK,
3aBHCHUMOCTH CBOMCTB BEIIIECTBA OT THMA KPUCTALTHIECKON PEMIETKN M BUa XUMHUECKOU CBSI3H.

Knaccudukanmss m HOMEHKIIaTypa HEOPTaHWYECKHUX BEIIECTB. XUMHUYECKHUE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJIacCaM HEOPTraHWYECKHX COCAMHEHHH, reHeThdYecKas
CBS3b HEOPTAaHUYECKUX BEIIECTB.

Krnaccudukanus XuMUYECKUX pEakIUid M0 Pa3IMyHBIM MPU3HAKAM (TI0 YUCITY U COCTaBY
YYacTBYIONIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3((eKTy, M0 HU3MEHEHHUIO CTeleHel
OKHCIJICHUS XUMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKHUE PEAKIINHU, TEPMOXUMUUYECKUE YPABHEHUSI.

[TonsTre o ckopoctu xumuueckoil peakiuu. [loHsTHE 00 0OpaTHMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsATHEe O TOMOIeHHBIX M TeTeporeHHbIX peakuusax. llonstue o
karanuse. [lonsaTre o xumnueckoM paBHOBecHH. DAKTOPHI, BIMUSAIONIME HA CKOPOCTh XUMHUYECKOU
pEeaKIMK U MMOJO0KEHHE XUMUYECKOIO PAaBHOBECHS.

OKHUCIIUTENTEHO-BOCCTAHOBUTENIBHBIC PEAKIUU, DJICKTPOHHBIA OaJlaHC OKHUCIUTEIHHO-
BOCCTAHOBUTEIHHON peakiuu. CoCTaBlIeHHE YPaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIHii ¢ UCTIOIB30BAHUEM METO/Ia JIEKTPOHHOTO OayiaHca.

Teopust 3IEKTPOIUTHUECKON JUCCOLMALMU. DIEKTPOIUTHI U HEINEKTponUuThl. KaTnoHsl,
aHUOHBL. MexaHu3M JIUCCOIMALIMU BEIIECTB C PA3JINYHBIMU BUJAMU XUMUYECKOM cBsA3U. CTereHb



aucconnanuy. CruiibHbIE U ClIa0ble 3IEKTPOIHUTHI.

Peakiiun moHHOro oOMeHa. YCIOBUS NMPOTEKaHHUs pPeakUuii MOHHOTO OOMeHa, TMOJIHbIE U
COKpaIlléHHbIE MOHHBbIE ypaBHEHMs peakuuil. CBoicTBa KHUCIOT, OCHOBAaHUH U COJeil B cBeTe
NPEJCTAaBICHUH 00 3NIEKTPOIMTUYECKON aucconuanuu. KauecTBeHHbIE peaklUM Ha HOHBI.
[TonsiTHe 0 runpoNIN3€e CONEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BEIIECTB -
METAJUIOB W HeMeTawioB (rpaduTa M anmasa), CIOXKHBIX BEIIECTB (XJopHuaa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOM pEaKIMHU OT BO3JEHCTBUS Pa3INUHBIX
(akTOpOB, HMCCIIEIOBAHUE AJIEKTPOIPOBOJIHOCTH PACTBOPOB BELIECTB, MPOLECCA JAUCCOLUAINH
KHCJIOT, 1IeJI0uel U cojiel (BO3MOXKHO MCIOIb30BaHUE BUIE0 MAaTEPUANIOB), IPOBEAECHUE OIBITOB,
WITIOCTPUPYIOMINX TPU3HAKK TPOTEKAHUs peakUWié MOHHOro oOMeHa (oOpa3oBaHHE OcajKa,
BbIJICJIEHUE Ta3a, 00pa3oBaHUE BOJbI), ONBITOB, WUIIOCTPUPYIOIUX HPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMHA (FOpeHHE, PEeaKkIMU pa3jokKeHUs, COCTUHEHHUs), PAcCIo3HABAHUE
HEOPraHMYECKUX BEIIECTB C IOMOIIBI0 KAuyeCTBEHHBIX pEAaKUMH Ha MOHBI, peIlIeHUe
HKCIEPUMEHTANIBHBIX 3a/1a4.

HeMeTta/liIbl M HX COeANHEHUSA

OO6miass xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE
creneHd okucieHus. CtpoeHue M (U3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB - TIaJOTE€HOB.
XvMHYEeCKHE CBOMCTBa Ha MpHUMepe XJopa (B3auMOAEHCTBHE € MeTallylaMH, HEMeTalslaMH,
menoyamu).  Xaopoogopona. ConsHas —KHCIOTa, XMMHYECKHE CBOMCTBA, IMOJyuY€HHE,
npuMeHeHue. JleiicTBue Xopa 1 XJI0pOBOAOPOJa HA OpraHU3M uelloBeka. BaxxHelue xjiopu/sl
U X HaXO0XJIECHHUE B IPUPOJIE.

OOmast xapaktepuctuka s7eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHHe M (PU3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB -
KHCJIOPO/a U cepbl. AJUIOTPOINHBIE MOJU(PHUKAIMUA KUCIOPOAa U cepbl. XUMUYECKHE CBOWCTBA
cepel. CepoBoJOpOJ, CTpoeHME, (PHU3MUECKHe M XHMHUYeckHe cBoicTBa. OKCHIBI Cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KuCIOTa, (pU3MUYECKHE M XUMHUYECKUE CBOWCTBA
(oO1mIre Kak mpeICcTaBUTENS Kilacca KUCIOT B celupuIecKkne). XUMHUECKUE PEaKINH, JIeKaIIue
B OCHOBE NPOMBIIUICHHOTO CMOco0a TMOJy4YeHUsI CEpHOM KHUCIOTHL. [IpumeHeHue cepHoit
kucioTbl. Collu cepHON KUCIIOTHI, KaUeCTBEHHAs peakiysl Ha cyiab(aT-uoH. HaxoxneHnue cepsl u
e€ COeIMHEHU B MPUpPoe. XUMUYECKOE 3arpsi3HEHUE OKPY KaIOIEel CpeJibl COeAMHEHUSIMHU Cepbl
(KUCIIOTHBIE AOXK/IH, 3arPA3HEHHE BO3/lyXa U BOJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPAILlEHUSI.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTENEHH OKUCIEHUs. A30T, paclpoCTpaHeHHEe B Tpupoze, (u3NdYeckue u
XMMUYecKne cBoicTBa. KpyroBopor azota B mpupoje. AMMHAK, €ro GU3NUECKUe U XUMHYECKUE
CBOWCTBa, MoyueHue u npuMeHenue. Cosin aMMOHUS, UX (PU3MUECKUE U XUMUYECKHE CBOICTBA,
npuMeHeHue. KauecTBeHHas peakiysi Ha MOHBl aMMOHMs. A30THas KHUCIIOTa, €€ MOJy4eHHE,
¢usmyeckue M XUMHMYECKHE CBOicTBa (00lIMe Kak TMpeacTaBUTENs Kiacca KHUCIOT H
cneuugudeckue). lMcnonp3oBaHMEe HUTPATOB U COJICH aMMOHMS B KauyecTBE MMHEPAIbHBIX
yaoOpeHui. XUMHUECKOE 3arpsi3HCHHE OKPYIKAIOIIEeH Cpellbl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXIH, 3arps3HEHHE BO3Ayxa, MOYBbI U BOJ0EMOB). Pocdop, amnoTpornHble MoaupUKAIMH
dochopa, dpuznueckue u xumuueckue cpoiictBa. Okcun docdopa (V) u docopHas kuciora,
¢usndeckne W XMMHYECKHE CBOWCTBa, moiydeHue. Mcmomb3oBanme ¢ochaToB B KauecTBe
MUHEPaJIbHBIX YA0OPEHHIA.

OOmast xapakrepuctuka 3meMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHS AaTOMOB,



XapaKTepHbIe CTENEHN OKUCIIECHUS. YTJIEpOoA, aNIOTPONHbIE MOAU(UKALINY, pACTIPOCTPAHEHHUE B
npupoje, pu3ndecknue U XUMU4Yeckue cBorcTBa. Ancop6ius. KpyroBopot yriepoaa B mpupo/e.
Oxcunpl yriaepoa, ux (pu3nueckue U XMMUYECKHe CBOMCTBA, NEHCTBHE HA >KMBBIE OPTaHU3MBI,
MOJly4YeHHE U MPUMEHEHHUe. DKOJOTHYeCKHe MpoOJieMbl, CBA3aHHbIE ¢ OKcuaoM yriepoaa (I1V),
TUIOTE3a TII00AIbHOTO MOTEMJICHUS KIMMaTa, MapHUKOBBIM 3¢ dekT. YroiapHas KuUciaoTa U e
CONM, UX (U3NYECKHE W XUMHUYECKHE CBOICTBa, MOJy4yeHHEe U NpuMeHeHue. KadecTBeHHas
peakuusi Ha KapOOHAT-UOHBI. Hcnonb3oBanue kapOOHATOB B OBITY, METULIUHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHbIEe MOHATUS 00 OPraHMYECKHX BELIECTBaX KAK O COEAMHEHUSX YIJIepoja
(MetaH, 3TaH, 3TUJIEH, allETUIEH, ATAaHOJ, INIMLEPHH, YKCYyCHas KUcI0Ta). [IpupoaHble ncTOUHUKN
YTIE€BOAOPOAOB (Yroib, IPUPOAHBIN ra3, He(PTh), MPOIYKTHI UX TepepaboTku (OEH3WH), UX POIb
B ObITY M HpOMBIIITIeHHOCTU. [loHATHE O OMOJOTMYECKH Ba)KHBIX BEILIECTBAX: XHpax, Oenkax,
yIiIeBoJax - M HX pOJM B JKU3HM 4YeloBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHMYECKUX COEAMHEHUN.

Kpemuuii, ero ¢usnueckne M XUMHYECKHE CBOICTBa, MOJNyuYe€HHWE M MPHUMEHEHUE.
Coenunenuss kpemHusi B mnpupojae. OOmue mnpencraBiaeHuss o0 oxcuae kpemuus (IV) wu
KpeMHHEBOU KucioTe. CUIUKATHI, UX UCIOJIb30BAaHUE B OBITY, B MPOMBIIUICHHOCTH. BaxkHeimme
CTpPOUTEIbHBIC MaTepHaNbl: KEpaMHKa, CTEKJIO, IIEMEHT, OeTOH, >jkene300eToH. I[IpoGremsr
0€3011acHOT0 UCIIO0Ib30BaHUsI CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

n3y4eHHe oOpa30B HEOPraHMUYECKHUX BEILECTB, CBOMCTB COJITHOM KHCIIOTBI, IPOBEIECHUE
KAaueCTBEHHBIX pPEaKLUMi Ha XJIOPHUJI-MOHBI M HAONIOEHHUE NPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxkaromue (U3NYEeCKUe U XUMHUYECKHE CBOWCTBA TAJIOTEHOB U UX COEIUHEHUH (BO3MOXKHO
UCTOJIb30BaHUE BHUIEOMATEPUATIOB), O3HAKOMIIEHHE C O0paslamu XJIOpUIOB (TajJOreHHU]IOB),
O3HaKOMJIGHHE ¢ oOpa3lmaMu ceppl U €€ COEJUHEHUSMH (BO3MOXHO HCIIOJIb30BAaHHE
BUJICOMATEpPHANIOB), HaONIOJeHHWe Tpolecca OO0yriMBaHMS — caxapa TMOA  JeHCTBUEM
KOHIICHTPHUPOBAHHON CEPHON KHUCIOTHI, U3yYEeHHE XMMHUYECKHX CBOWCTB pa30aBIECHHOW CEpHOM
KHUCJIOTBI, MIPOBEJCHHE KAauyeCTBEHHOW peakluu Ha Cylb(aT-MOH M HaOIOJIEHUE IMpHU3HAKa e
MPOTEKaHUsA, O3HAKOMJICHHE ¢ (U3MYECKUMHU CBOMCTBaMHU a30Ta, pocdopa m mx coeamHEHHI
(BO3MOYKHO MCHOJIB30BaHUE BUEOMATEPHAIIOB), 00pa3aMi a30THBIX U POchOpPHBIX yI00pEeHMUIA,
MojlyueHue, coOupaHMe, paclo3HaBaHHME M HM3yYEHHE CBONCTB aMMHUaKa, IPOBEJICHUE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHUS M PocdaT-noH U U3ydeHHe NMPU3HAKOB WX MPOTEKAHUS,
B3alMOJICIICTBIE KOHUEHTPUPOBAHHON a30THOM KHMCIIOTHI ¢ MEAbIO (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), M3yUYeHHE MOJEICH KPHUCTAIMUECKUX peImETOK anmasa, Trpadura,
¢byiepeHa, 03HaKOMJIEHHE C MPOLECCOM aJCOPOLIMU PaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM
yIIéM M YCTPOWCTBOM MPOTHBOras3a, MOJy4YeHUE, COOMpaHHMe, pacllo3HaBaHWE U H3YyUYEHHUE
CBOMCTB YIJIEKHUCIIOTO ra3a, MPOBEACHHE KaueCTBEHHBIX PeaKInii Ha KapOOHAT ¥ CUJIMKAT-UOHBI U
U3y4YeHHE TMPU3HAKOB HMX TMPOTEKAHMS, O3HAKOMIIEHHE C MPOAYKIMEeH CHIMKATHOMI
MIPOMBIIIJICHHOCTH, PElIeHUE SKCIIEPUMEHTANBHBIX 33/1a4 1Mo TeMe «BakHeinne HemeTamibl U
UX COCAMHEHUSY.

MeTtanbl M UX cOeIMHEHUS

OOmiasi XapakTepuUCTUKa XHMHUYECKHMX JJIEMEHTOB - METaUIOB HAa OCHOBAaHUU HX
nosnoxkeHus B Ilepuoguyeckoil cucreme xumudeckux snemMentoB . 1. MenzaeneeBa u cTpoeHus
atoMoB. CrTpoeHue MeTauioB. MeTanauyeckas CBSI3b U METaNIMYecKas KpUCTaJUIMuYecKas
pemérka. OJIEKTPOXUMUYECKUI psii HampsokeHUM MeTauioB. PDu3nueckue M XHMHUYECKUE
cBoiicTBa MeTayuioB. O0mue crnocoObl mojaydyeHus MetamioB. IIoHATHE 0 KOPPO3UH METAIIOB,



OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3un. CriaBhl (CTaib, YyTyH, AIOpaTIOMUHII, OpoH3a) U
WX MMPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[lenounble MeTaIIBL: TTONOXKEHNE B [leproauyeckoi cucreMe XUMUYECKUX 3JIEMEHTOB /Jl.
W. MeHnneneeBa, CTpOEHHE HMX aTOMOB, HaxOXJIeHUE B npupoae. Puznyeckue U XUMUUYECKHE
cBOicTBa (Ha mpuMepe HaTpus U Kaiusi). OKCUIbl U TUAPOKCUIIBI HATpUs U Kaius. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHHM.

[Ileno4yHO3EeMENBHBIE METAJUIBl MArHUW W Kajdblui: mnoJiokeHue B Ilepmonnueckoit
cucreMe xuMuudeckux sneMeHtoB /I. M. MenpeneeBa, CTpOEHHE HX aTOMOB, HAXOXKIAEHUE B
npupozae. Ouznueckne U XMMHYECKHE CBOMCTBA MarHus M Kaiblusd. BaxHewiine coelUHEHUS
KaJblus (OKCUI, THAPOKCH I, coH). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmomMuHuii: nonoxxeHue B Ilepuoguueckoil cucteme Xumudeckux siemeHtoB . .
MenpneneeBa, CTpOCHHE aTOMa, HaxoxJAeHUE B npupoge. Ouznueckne 1 XUMUYECKUE CBOMCTBA
amoMuHNsL. AM(OTEpHBbIE CBONCTBA OKCHJIA U TUAPOKCUIA aTFOMUHUS.

Kenezo: mnonoxenne B Ilepuogmueckoil cucremMe xumuueckux isnementoB J[. .
MenpeneeBa, CTpOeHHE aTOMa, HaXOXJeHUEe B npupoje. Pusnveckue U XMMUYECKUE CBOMCTBA
xkene3a. Oxcuapbl, Tuapokcuasl u coiu skene3a (II) m xemesa (III), mx cocrtaB, cBOHWCTBAa M
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpaslamMy METaJUIOB U CIUIaBOB, HUX (DU3MYECKUMHU CBONCTBaMH,
U3y4YEeHHUE pEe3yJbTaTOB KOPPO3UU METANIOB (BO3MOXHO HCHOJIb30BAaHUE BHJIEOMATEPUAIIOB),
0cOOEHHOCTEH B3aMMOJICHCTBUS OKCHJIA KaJIbIMsl U HATPHUS C BOAOH (BO3MOXKHO HCIIOJIb30BAaHHE
BUJICOMATEPHAIIOB), HCCIIEOBAaHUE CBOMCTB >KECTKOM BOJbI, IIpOlLiEcCa TOPEHUs KKelle3a B
KHCIIOpoJie  (BO3MOXKHO  HCIIOJIb30BaHHWE  BHUAEOMATEpPUAJIOB), TMPU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajdblUs, aJlIOMUHUA, LMHKA, kene3a (II) u xenesa
(III), menu (II), HabmroieHUEe U OMUCAHHUE MPOIECCOB OKPAIIMBAHUS IJIAMEHM MOHAMHU HATPHS,
Kalmusi ¥ Kalblus (BO3MOXKHO HCIOJIb30BaHHE BUAEOMATEPUAJIOB), HccleqoBaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCUA [IMHKA, PEIIEHUE YKCIIEPUMEHTAIbHBIX 33/1a4 10
TeMe «BakHelne MeTauibl U UX COCUHEHUS».

XUMHUSA ¥ OKPYXKAWOIIASA cpeaa

BemectBa 1 matepuanbl B TOBCEHEBHOM JKM3HHU 4elOBeKa. be3omacHoe HCIoIb30BaHHE
BEIIECTB M XUMHUYECKUX peakuuii B ObITy. [lepBas momomp NpH XMMHYECKHUX OXKOTax H
OTpAaBJICHHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpY’Karollel cpeapl (MpeaenbHas J0MycTUMas KOHIEHTpaIus
BelecTs, gaiee - [1IK). Ponbs xumuu B pelieHun 3KOJI0THYECKUX TPOOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHne 00pa3lioB MaTepUaAIOB (CTEKIIO, CIIJIaBbl METAJLIOB, MOJIMMEPHBIC MaTepUabl).

Mesicnpeomemmuwle céazu

Peanuzamus MexnpeaMETHBIX CBSI3€l MPU U3YyUYEHUHM XMMHUH B 9 Kilacce OCYIIECTBIISETCS
Yyepe3 UCIOJIb30BaHUE KaK OOLINX €CTECTBEHHO-HAYUHBIX MOHITHIA, TaK U MOHSATHH, SBIISIOMINXCS
CUCTEMHBIMU JIJIS1 OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: HAyUHBIH (PaKT, TUMOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CHUHTE3, KiIaccu(uKaluus, NEePUOAUYHOCTb, HAOMIOJEHNE, OHKCIEPUMEHT, MOJICIHpPOBaHUE,
U3MEepEeHHe, MOJIENb, SIBICHNE, TAPHUKOBBIN 3D (PEKT, TEXHOIOT s, MaTepHabl.

®usuka: Marepus, aTOM, dJIEKTPOH, POTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI,
PaaUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN  3apsj, MPOBOAHUKH, IOJIYNPOBOAHUKH,
IMRJICKTPUKH, (HOTORIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHUE BEUIECTBA, ras,



pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKas pEIMIETKa, CIJIaBbl, (U3UYECKHE BEIUYUHBI,
€IMHULIBI U3MEPEHUs, KOCMHUECKOE MPOCTPAHCTBO, TIaHETHI, 3BE3/b1, CoHIIE.

buonorus: ¢ortocunres, npixanwe, Ouocdepa, 3KocUcTeMa, MUHEpAIbHBIC YI0OpEHHUS,
MUKPORJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEPAIIbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIC
HUCKOITaeMbI€, TOILUIUBO, BOJIHBIE PECYPCHL.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JJUYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pPE3yNbTaThl OCBOCHHSI TPOTPaAaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUs
JOCTUTAIOTCS B X0/ie 00yYeHHUsI XUMUU B €MHCTBE YUYCOHON U BOCIIUTATEIHHOMN JESATEILHOCTH B
COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUHUCKUMH COLIMOKYJIBTYPHBIMU U TyXOBHOHPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMH B OOIECTBE MpaBUIaMU M HOPMaMH IOBEACHHUS U CIHOCOOCTBYIOT
IpoIleccaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COIMATA3AIIUN 00yJarOIUXCsl.

JIn4HOCTHBIE pe3ybTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMA M PACIIMPEHUE ONBITA JCSITEIBHOCTH Ha €&
OCHOBE, B TOM YUCJIE B YACTH:

1) naTpuoTHYECKOro BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U HAYYHOMY
HACJICJMIO, MOHMMAHUSI 3HAUYECHHUS] XUMUYECKOM HAyKHM B KU3HM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(OpPMAIMECH O MEPEeIOBBIX JOCTHKCHHSIX U OTKPBITHSIX
MHUPOBOH M OTEYECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSX 00 YCTpOHCTBE
MUpa 1 00IIECTBa;

2) rpaxkIaHCKOr0 BOCHUTAHHA:

MPEJCTaBICHUS] O COLHUANbHBIX HOpPMax M MpaBWIaX MEXKIUYHOCTHBIX OTHOIIEHUH B
KOJUICKTUBE, KOMMYHHUKAaTHUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM,
y4eOHOMCCIIEA0BATEIbCKOW, TBOPUYECKOM W JAPYTHX BHUIAX JCATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOW COBMECTHOM NIEATEILHOCTH MPHU BBIMOJHEHUN YUEOHBIX, TIO3HABATEIBHBIX 3a/a4,
BBITIOJITHCHUN XUMHYECKUX OKCIIEPUMEHTOB, CO3/IaHUHM YUYEOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOTIOHMMAHHUIO M B3aUMOIIOMOIIM B MPOIIECCE ATOW y4eOHOH IeATEIbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TOBEIACHUE U TOCTYNKH CBOUX TOBApHILNEH C TO3WIHUHU HPABCTBEHHBIX M
MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

3) LEeHHOCTH HAYYHOI'O MO3HAHMS:

MHPOBO33PEHUYECKHE  TMPEACTABICHUS O  BEHIECTBE M  XUMUYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKU U COCTABJISIOLIAE OCHOBY JIJIst
MMOHMMAHHUS CYIIIHOCTH Hay4YHOUN KapTUHBI MUpPA, PEACTABICHUS 00 OCHOBHEIX
3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJBI, B3aMMOCBA3SIX YeNOBEKa C MPUPOIHON CPEIoi, O POIU
XUMUU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEJIbHBIC MOTHBBI, HAIlpaBJICHHBIC HAa TOJYYCHHE HOBBIX 3HAHUU IO XHMHH,
HEOOXOoauMBbIe Il OOBSACHEHHS HAOMIOMaeMbIX TIPOIECCOB W SIBIICHUM, ITO3HABATEIIBHOM,
MH()OPMAITMOHHON U YUTATEIbCKOW KYJIBTYpPhI, B TOM YHCJIE HaBBIKOB CAMOCTOSITETLHON PabOThI
C Yy4eOHBIMH TEKCTaMH, CIPABOYHOW JHUTEPATYPOU, JOCTYIHBIMU TEXHHUYECKUMHU CpPEICTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYCHHIO W IMO3HAHUIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MMPOCKTHONH W HUCCIIEOBATEILCKON JEATETLHOCTH, K OCO3HAHHOMY BBIOOPY
HAIMpPaBIIEHHOCTH U YPOBHS O0YUYEHHS B ajbHEHUIIIEM;

4) ¢dopmMupOBaHMA KYJIbTYPHI 310POBbS:

OCO3HAaHUE LIEHHOCTU JKU3HHM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3JI0pPOBBIO,
YCTaHOBKH Ha 370pPOBBIA 00pa3 >KW3HM, OCO3HAHWE TOCIEACTBUNA UM HENPHUSITHE BPEIHBIX
NpUBBIYCK (YMOTPEOJICHHsI aJKOTOMS, HAPKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIIOICHHS
npaBui1 0€30MacHOCTH MPU OOpaICHUH C XUMUUYECKHUMU BEIIECTBAMHU B OBITY U PEAIbHOU KU3HH;



5) TpyaoBOro BOCHUTAHHUSA:

MHTEpeC K MPAKTHUYECKOMY U3Y4YEeHUIO TIpodeccuil U TpyJa pa3indHOro poja, yBakeHUE K
TPyy M pe3yibTaTaM TpPYAOBOW JESATEIBHOCTH, B TOM 4YHCJIE€ HAa OCHOBE IPHUMEHEHHS
OpEeIMETHBIX 3HAaHWM [0 XUMHH, OCO3HAHHBI BBIOOP MHIUBUIYAJbHOW TpPAaEKTOPHUH
MPOJOJKEHHUsI O0pa3oBaHMUsI C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycnemHol npodecCUOHAIbHONW AESTEIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCTH aJIalITUPOBATHLCS B MPOGECCHOHATBHOM CPEJIE;

6) 3K0/10rM4ecKOro BOCIIUTAHUS:

OKOJIOTHYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPHUPOJIe KaK UCTOYHUKY JKU3HHM Ha 3emIle,
OCHOBE €€ CYIICCTBOBaHHs, MOHUMAHHE IICHHOCTH 3I0POBOTO M 0OE€30MacHOro oOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY U TICHXUYECKOMY 3I0POBBIO,
OCO3HaHHWE IICHHOCTH COOIIOICHUS MpaBuiI 0E30MacHOTO MOBEECHUS MPU padoTe C BElIECTBAMH,
a TaK)KE€ B CUTyalUsIX, YTPOKAIOLIUX 3JOPOBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHWSA, MONy4YaeMble MPH W3YYCHHH XUMHUHU, JUISI PEIIeHUs
3a/1a4, CBSI3aHHBIX C OKPYXKaIoLEeH MPUPOTHON CPEO, I MOBBIIIEHUS YPOBHS 3KOJIOTMYECKOMN
KYJbTYpPbI, OCO3HAHUS TJI00AIBHOTO XapaKTepa SKOJIOTHYECKHX MPOoOIeM U MyTed MX pelieHUs
MIOCPENCTBOM METOJIOB XMMHH, YKOJIOTHYECKOTO MBIIIEHHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHUKATUBHOW U COIMAJIBHOM MPAKTUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MmeranpenMeTHBIX pPE3yJbTaTOB BBIACISIOT 3HAYUMBIC TSI (OPMHUPOBAHUS
MUPOBO33pEHUST OOIICHAYYHBIC TOHITHS (3aKOH, TEOpHWs, NMPHHIIUI, THIOTe3a, (akT, CUCTEMA,
MPOILIECC, PKCIEPUMEHT M APYTOE.), KOTOPhIE UCTOIB3YIOTCS B €CTCCTBCHHO-HAYYHBIX yUCOHBIX
MpeaIMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUHU U3 3TUX MPEIMETOB (OPMUPOBATH MPEACTABICHUE O
[IEJIOCTHOM HAay4YHON KapTHHE MHpa, ¥ YHUBEpCallbHbIe y4eOHbIe NeWCTBUs (MO3HABaTENbHEIC,
KOMMYHHKATHUBHBIC, PETYISTUBHBIC), KOTOpble obOecrneyuBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM NeSTEIbHOCTH.

Ilo3naBaTe/1bHBbIC YHHBeEPCAJIbHbIE YUeOHbIe JeHCTBUS

Ba3oBble Jlornyeckue AeicTBUA:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTMYECKOTO MBIIUIEHUS IPU OCBOCHHM 3HAHMIL:
pacKpbIBaTb CMBICT XHUMHYECKHX TOHATHH (BBIACNATh WX XapakTEepHbIC MPU3HAKH,
YCTaHABIWBATh B3aMMOCBS3b C JPYTUMHU TOHSTHIMU), UCIIOJIB30BATh MOHATHS TSI OOBICHEHHS
OTIENBbHBIX (DAKTOB W SIBIICHWH, BBIOMPATh OCHOBAHWUS W KPUTEPUU I KIACCUDUKAINN
XUMUYECKUX BEIECTB U XUMUUYECKUX PEaKIMi, YCTaHABIUBATh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3U
MEXIy 00beKTaMH M3yUYeHUs, CTPOUTH JIOTUIECKUE pacCyXIeHus (MHIYKTHBHbBIC, ICTyKTUBHEIC,
10 aHAJIOTUH), JIeJaTh BBIBOIbI M 3aKJIIOUEHHS;

YMEHHE MPUMEHATh B MPOIEcCe MO3HAHUS MOHATHUSA (TIPEIMETHBICE U METalpeAMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, HCIOJIb3yeMble B XHUMHH, MPeoOpa3OBBIBATH IIHPOKO
NpPUMEHSEMbIE B XMMHUU MOJIETIbHBIC MPEICTABICHHS - XMMHYECKH 3HaK (CHMBOJ 3JIEMEHTA),
XuMHueckass (opMmyiaa M ypaBHEHHE XHMHUYECKON peakluu - TpU pPElIeHUH Y4eOHO-
NO3HABATEJIbHBIX 3a/a4, C Y4YETOM JTUX MOJEIBHBIX MPEACTaBICHUN BBIBIATH U
XapaKTepU30BaTh CYILIECTBEHHbIE MPU3HAKM HM3YyYaEMBIX OOBEKTOB - XMMHUYECKUX BEIIECTB U
XUMUYECKUX PEaKIMi, BBISBISATH OOIINE 3aKOHOMEPHOCTH, MPUYUHHO-CIICJCTBEHHBIE CBSI3U M
MIPOTHBOPEYHS B U3yUaEMBIX MPOIIECCAX U SIBJICHHSIX.

Ba3oBble uccienoBarebckue AeiCTBUA:

YMEHHE HCIOJIb30BaTh TOCTABJIICHHBIE BOMPOCHI B KAaYeCTBE MHCTPYMEHTa MO3HAHUA, a
TAaKK€ B KadeCTBE OCHOBBI i (OPMUPOBAHUS THIIOTE3bI IO MPOBEPKE MPABHIBHOCTH



BBICKA3bIBAEMBIX CYKICHUH;

NpUOOpeTEeHUE OMbITa MO TMJIAHUPOBAHUIO, OPraHU3allMd U TPOBEACHUI0 YUYEHHUUECKHX
9KCIIEPUMEHTOB, YMEHUE HA0II0IaTh 32 XOJIOM IPOIIecca, CaMOCTOSATENIBHO MPOTHO3UPOBATH €T0
pe3ynbTar, (GopMyiaupoBaTh O0OOIIEHHS U BBIBOABI 0 pe3ysbTaTaM MPOBEAEHHOIO OIBITA,
WCCIIeIOBaHMs, COCTABIATh OTUET O MPOJIeNIaHHOM padoTe.

PabGora ¢ undpopmaunmeii:

yYMEHHE BBIOUPATh, aHATM3UPOBATh M MHTEPIPETUPOBATH HHPOPMALIHAIO PA3THIHBIX BUIOB
1 (hopM TpeCTaBICHHUS, MTOTYyYaeMyI0 U3 Pa3HbIX HCTOUHUKOB (HayYHO-TIOMYJISIpHAS JTUTEpaTypa
XHUMHYECKOTO COZIep KaHus, CIIPaBOYHbIE MOcoOus, pecypcsl IHTepHETa), KpUTUYECKH OIICHUBATh
MPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE MPUMEHATh Pa3IUUHbIe METOJIbI M 3aIPOCHI IPU MOMCKE M 0TOOpe MH(OPMAIH U
COOTBETCTBYIOIIUX JaHHBIX, HECOOXOJUMBIX JJIs1 BBITOJHEHHUS YUeOHBIX M MO3HABATEIbHBIX 3a/1a4
OIIpeNIeIEHHOr0 THIA, NpUOOpeTeHHe OomnbiTa B 00JaCTH HCHOJIb30BAHUS HH(OPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIAJICHHE KYJIbTYypO aKTHBHOTO HMCIIOJb30BAHMS PA3TUYHBIX
MOUCKOBBIX CHUCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMy TpeacTaBICHUS
uHboOpMalMu ¥ WIUIIOCTPUPOBATh pElIaeMble 3aJaud HECIOXHBIMU CXEMaMH, Juarpammami,
npyrumu opmamu rpaduKy U UX KOMOMHAITUSIMU;

YMEHHE HCIOIbh30BaTh W aHAIM3MPOBATH B TIpollecce y4eOHOW W HCCIEeNOBATEIhCKON
JeSITeTbHOCTH HH()OPMAITHIO O BIMSHUH TPOMBIIIICHHOCTH, CEIICKOTO XO3SHCTBAa M TPAHCIIOPTA
Ha COCTOSTHHE OKpY>KaloIIe MPUPOIHON CpPEJIbI.

KoMMyHUKATHBHBbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBUA:

YMEHMsI 3aJaBaTh BOIPOCHl (B Xone auanora U (WIM) JOUCKYCCHM) IO CYLIECTBY
oOcyxmaeMoil TeMbl, (OpPMYJIHPOBATH CBOU MPEAJIOKEHHUS OTHOCUTEILHO BBIMOJIHEHHS
MPeUI0KEHHOH 3a/1a4H;

YMEHUS NPECTaBIIATh MOJyUYEHHbIE Pe3yIbTaThl I03HABATEIbHON AEATEIbHOCTH B YCTHBIX
U THUCHBMEHHBIX TEKCTaxX; JAeNaTh MPe3eHTAMI0 pPEe3yJbTaTOB BBIMOJIHEHUS XWMHUYECKOTO
JKCIIeprUMeHTa (J1ab0paTOpHOTO OMbITa, J1TaOopaTOpHOW pabOThl MO HCCIETOBAHHIO CBOICTB
BEIIIECTB, y4eOHOTO MIPOCKTA);

yMEHHsI y4eOHOr0o COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM MO3HABATEIbHOU U
WCCIIEZIOBATENILCKOW JIESITETHHOCTH TPH PEIICHHH BO3HUKAIONIMX TPoOIeM Ha OCHOBE ydéTa
OoOLIMX HMHTEPECOB M COIJIaCOBaHMs MO3ULUN (00CyXkaeHHs, OOMEH MHEHHSIMH, «MO3TOBbIE
HITYPMBI», KOOPAMHAIUS COBMECTHBIX JCHCTBHIA, ONpEEIEHUEe KPUTEPUEB 110 OLIEHKE KadyecTBa
BBITIOJTHCHHON paOOTHI U IPYTHE).

PeryasiTuBHbIe yHMBepcalbHble Y4eOHbIe AeilicTBUA:

YMEHHE CaMOCTOSTENILHO ONPEIEIATh LeNU AEATEIbHOCTH, TUNIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBAaTh W TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESITEIbHOCTb, BBIOMPATH
HauOosee 3¢¢eKkTUBHbIE CINOCOOBI  pelieHHs Y4yeOHBIX W IO3HABaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTAaBJISATh MM KOPPEKTUPOBATh MPEAJIOKEHHBIM alrOpUTM JEHCTBUN TpH
BBIMOJTHEHUH 3a/laHuil ¢ Y4YETOM TONyYeHHUsT HOBBIX 3HAHUM 00 H3ydaeMbIX OOBEKTax -
BEIIECTBAX U PEAKIUAX, OLICHUBATh COOTBETCTBHE MOJYUYEHHOI'O pe3yjbTaTa 3asBJICHHON LIEJH,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraeéMble B YCIOBUU 3aJJaHU.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX peE3yNbTAaTOB IO OCBOCHHUIO 0053aTEIBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOU (efiepaibHON paboueii mporpaMMOid, BEIICIISIOT: OCBOCHHBIC
o0yyaromyMUCs HayudHble 3HAHHS, YMEHHUS M CIOCOObI JeHCTBHM, crenupudeckue s
peaMeTHOM 001acTu «XUMHS», BUIBl JCATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHS, €ro



UHTEpIpeTaln, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaLUsX.
K koniy oOyuenusi B 8 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE OJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y O0yUaIOIIUXCSI YMEHHI:

*  packpbiBaTh CMBICII OCHOBHBIX XHMMHMUYECKUX IIOHSATUW: aTOM, MOJEKYJa,
XUMHUYECKUH AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECh (OJHOPOAHAS U
HEOJIHOPOJHAsI), BaJCHTHOCTh, OTHOCHUTENbHAsi aTOMHAas M MOJEKyJspHas Macca,
KOJIMUYECTBO BEILIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi 10JIs1 XUMUYECKOTO 3JIEMEHTa
B COCJUHEHHM, MOJSPHBbIH O00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, COJIb,
ANEKTPOOTPHULATEIBHOCTD, CTENIEHb OKUCIIEHUS, XMMHUECKasl peaklus, KiacCupuKanus
peakuuii: peakliui COSIUHEHMS, PEaKLIMU PA3JIOKEHUS, PEaKIIUK 3aMEIICHUs], PEaKIIUU
o0MeHa, 9K30- ¥ YHIOTEPMUUYECKHE PeaKIuy, TeIUIoBoi 3¢hdekT peakiuu, sipo aToma,
JIEKTPOHHBIN CIIOW aTOMa, aTOMHas OpOWUTaNb, PaJUyC aToMma, XMMUYECKas CBS3b,
NOJIApHAasl M HENOJISIpHAs KOBAJIEHTHAsl CBS3b, MOHHAs CBsI3b, MOH, KATHOH, AaHUOH,
pacTBOp, MaccoBasi JI0JIsI BEIIECTBA (MPOLIEHTHAs KOHIIEHTPAIUs) B paCTBOPE;
*  WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUN U IPUMEHSATDH 3TU
MOHATUS IIPU ONKUCAHUU BEIIECTB U UX MIPEBPAILCHUII;
*  HUCMOJb30BaTh XHMHUYECKYI0 CHUMBOJUKY AJIsi COCTaBieHUS (OpPMYIN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEaKIUM;
*  ONpeAessATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTENICHb
OKHCJICHHSI DJIEMEHTOB B OWHApPHBIX COCIUHEHHUSAX, NPUHAIICKHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIACCy COEAMHEHMH 1o (opMynaMm, BUA XHUMHYECKOW CBS3U
(KoBaJIEHTHAs M MOHHAs) B HEOPraHUYECKUX COCIMHEHUSX;
*  packpbBaTh cmblcn  llepmommueckoro  3akona J[. M.  Menneneesa:
JEMOHCTPUPOBATh MOHMMAHME NEPUOAMUYECKON 3aBUCUMOCTH CBOWCTB XHMHUYECKUX
3JIEMEHTOB OT UX NOJIOKeHUs B [leproanyeckoit cucreme, 3aKOHOB COXPAaHEHHSI MaCChl
BELIECTB, TIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOraipo;
*  ONHWCHIBaTh U XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuomuueckoil cUCTEMBbI
XMMHUYECKHX 3JIEMEHTOB: pasziNuaTh MOHATHA «rJaBHas noxarpynmna (A-rpymnma)» u
«moboynas mnoarpynna (b-rpynma)», Mmanble u OoJbllMe MEPUOJbI, COOTHOCHUTH
0003HaYeHHsI, KOTOpble uMeroTcsi B Tabmuie «llepuoanueckas cucteMa XMMHYECKHX
aneMeHToB JI. 1. MeHnaeneeBay ¢ YHUCIOBBIMH XAPAKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsj sapa, oOIllee YHUCIO JJIEKTPOHOB U
pacnpeeneHre ux Mno 3JIeKTPOHHBIM CIO0SIM);
*  KJaccHQUUMPOBATh XUMHUYECKHME DJIEMEHTBHl, HEOpraHMYeCKHe  BEIleCTBa,
XUMHUYECKHE peakuuu (M0 YHCIy M COCTaBy YYacTBYIOLIUMX B PEaKIMU BELIECTB, IO
TeroBoMy dhdexry);
*  XapakTepu30BaTh (OMUCHIBATH) OOIINE XMMHUYECKUE CBONCTBA BEIIECTB PA3IMUHBIX
KJIaCCOB,  TOATBEpPXJas  ONUCaHHE TPUMEPaMU  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;
*  IPOrHO3UPOBATHh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HX Kaue€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTEKaHUS XMMUYECKUX [pPEBpAllleHUN B pa3IMYHBIX
YCIIOBUSIX;
*  BBIUMCIISITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTa M0 (opMyJie COEAMHEHHUSI, MaCCOBYIO OO
BELIECTBA B paCTBOPE, IPOBOJUTH PACUETHI 10 YPABHEHUIO XMMHUECKON peakliniy;
*  IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBbHON NESTEIBHOCTH - aHAJIU3 U CUHTE3,



cpaBHeHHE, 0000IIeHNe, CUCTEMATU3ALUI0, KIACCU(BUKAINIO, BBIIBICHUE HMPUYMHHO-
CIIEICTBEHHBIX CBSI3€H - JUISI M3YYCHHs] CBOWCTB BEIIECTB U XMMHUYECKUX PpEaKUHUH,
€CTECTBEHHO-HAYYHbIE  METO/IbI IO3HAHUS - HaOII0IeHHEe, U3MEPEHHE,
MOJIeJIUpPOBaHHE, SKCIIEPUMEHT (peabHbI U MBICJICHHBIN);
e clenoBaTh MpaBUiaM IIOJB30BAaHUS XUMHYECKOW MOCYJOoM M J1abopaTOpHBIM
o0opy/soBaHHEM, a TakXe IMpaBuWiaM OOpallleHHs C BEIIeCTBAMHU B COOTBETCTBHU C
MHCTPYKLHUSAMHU IO BBINOJIHEHUIO JAOOPATOPHBIX XUMHUYECKHX OMBITOB IO MOJYyUYEHUIO
U COOMpPAHHIO Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KHCIIOPOMAA), MPUTOTOBIICHUIO
pacTBOPOB C ONpPEIETEHHON MAacCOBOM J0JIEW pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH
U NPOBOJUTH XUMHUUYECKUE SKCIIEPUMEHTHI 110 PAaClIO3HABAHUIO PACTBOPOB LIEJIOUEH U
KHCJIOT C TOMOILBIO UHAUKATOPOB (JIAKMYC, (heHOIPTATCHH, METUIOPAHXK U APYTHE).
K koHIty o0y4yenus B 9 kiiacce rpeIMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCSI YMEHHUI:
*  pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX MOHSITHI: XUMHUYECKUN DIIEMEHT,
aToOM, MOJIeKylla, HMOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BaJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHMS, XUMUYECKasi peaklus,
XUMUYECKasi CBsI3b, TETUIOBOM (P (EKT peakiuu, MOJb, MOJSIPHBIA OOBEM, pacTBOp,
ANEKTPOJIUTHI, HEANIEKTPOIUTHI, SJIEKTPOIUTHYECKAs AUCCOLUAIMS, PEAKIIUH HOHHOIO
oOMeHa, KaTaJln3aTop, XUMUYECKOe paBHOBECHE, 00paTUMble U HEOOPATUMBbIE PEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHbIE ~ pEaKLUUH,  OKHUCIUTENb,  BOCCTAaHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHME, aJUIOTPOIUs, aM(OTEPHOCTh, XUMHUYECKasi CBS3b
(KoBaJIeHTHasi, MOHHAs, METAJUIMYECKas), KPUCTAJUIMUECKas peIETKa, Koppo3us
METaJJIOB, CIUIaBbl, CKOpPOCTh XHMHYECKOM pEaKIUH, IpPEIeibHO JIOIMyCTUMAs
koHuentpauus [1JIK BemecTsa;
*  WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX NOHIATUH U IPUMEHATH 3TH
MOHATHSA TIPU ONUCAHHUH BEIIECTB M UX MPEBPAIICHUN;
*  HUCMOJb30BaTh XHMUYECKYI0 CHUMBOJUKY MAJIsi COCTaBiIeHUS (OpPMYIN BEIIECTB M
YpaBHEHUN XUMHUUYECKUX PEAKIUM;
*  ONpeAensATh BaJEHTHOCTh M CTENEeHb OKHCIEHUS XHMHYECKHUX OJJIEMEHTOB B
COEIMHEHMSAX Pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIacCy CcOoeauHEHUW 1mo (opmyiaMm, BUJ XUMUYECKON CBsI3U (KOBAJICHTHAs, MOHHAS,
MeTaJJIn4yecKasi) B HEOPraHMYECKHUX COEIUHEHMSX, 3aps] HOHA MO XUMHYECKOH
(dopmye, XapakTep cpelnbl B BOJHBIX PacTBOpax HEOPTaHUYECKUX COCTUHEHUH, TUI
KPUCTAIUIMYECKON pEIIETKA KOHKPETHOTO BEILIECTBA;
* packpeBaTh cmbicn llepuommueckoro 3akonma [l M. MengeneeBa u
JIeMOHCTPHPOBATh €r0 MOHUMAaHUE: OMUCHIBATh U XapaKTepU30BaTh TaOIUUHYIO (HOpMY
Ileproauueckoil CUCTEMBI XMMMUYECKHUX DJIEMEHTOB: pa3inyaTh IOHATHS «IJIaBHAs
noarpynna (A- rpymma)» u «mobouyHas noarpynmna (b-rpynma)», mamsie u Oonbline
NEPUObI, COOTHOCUTh 0003HAYEHHUsI, KOTOPhIE UMEIOTCSI B MEPUOIUUECKON TabmuIle, ¢
YHCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U
3apsn Aapa, o0llee YUCIo 3JIEKTPOHOB U paclpeiesieHue UX MO AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB DJEMEHTOB U HX
COEIMHEHMI B Ipeneiax MajblX NEPUOJ0B U INIABHBIX MOATPYMIl C YYETOM CTPOEHUS
UX aTOMOB;
*  KJIAacCH(PHUUUPOBATh XUMHUYECKHE D3JEMEHThl, HEOpPraHMYeCKHe BEIeCTBa,
XUMHUYECKHE peakluu (M0 YHCIy M COCTaBy YyYacTBYIOLIMX B PEaKIMHU BELIECTB, IO



TEMI0BOMY 3G HEKTY, 0 U3MEHEHHUIO CTETIEHEH OKUCIIEHUS] XUMUUYECKUX HJIEMEHTOB);

*  XapakTepu30oBaTh (ONHUCHIBATH) OOLIME U CIEHUPHUUECKUE XUMHUYECKHE CBOWMCTBA
IPOCTBIX U CJIOKHBIX BEIIECTB, MOJITBEPXK/1asi ONUCAHUE TPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIMX XUMUYECKUX PEaKIHii;

*  COCTaBJATh YPaBHEHMs IEKTPOJIMTUYECKOH IUCCOLMALMU KHUCIIOT, IIEI04Yed U
COJIeH, MOJIHBIE U COKpALIEHHbIE YPaBHEHUS peaklMid MOHHOrO oOMeHa, YpaBHEHUS
peaxIyii, TOATBEPIKIAIOIINX CYIIECTBOBAHNE T€HETUICCKOM CBSI3U MEXKIY BEIIECTBAMH
pa3IUYHbIX KJIACCOB;

*  packpbIBaTh CYUIHOCTb OKHCIITEIHHO-BOCCTAHOBUTEIHHBIX peaxmmii
MIOCPEICTBOM COCTABJIEHUS 2JIEKTPOHHOIO OajlaHCa ITUX peakiuii;

*  NPOTHO3MPOBATH CBOMCTBAa BEIIECTB B 3aBHCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHMS XUMHYECKUX TIPEBPANICHAN B Pa3IIUYHBIX YCIOBUSIX;

*  BBIYHCIATH OTHOCHUTENFHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOI'O 3JIEMEHTa 10 (HOpMyJie COSIUHEHMSI, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKON peaKiui;

e coOmoaaTh NOpaBWia TMOJIb30BAaHUS XUMHUYECKOW MOCYAOH M Ja0OpaTOpHBIM
o0opy/soBaHHEM, a TaKKe IMpaBuUja OOpalleHHs C BELIECTBAMU B COOTBETCTBHH C
WHCTPYKIHMSAMH TI0 BBIITOJHEHHIO JTAOOPATOPHBIX XHMHUYECKHX OIBITOB II0 TOJYYECHHUIO
U COOMPaHHIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

*  TPOBOAWUTH pPEAaKIHH, TOATBEPKIAIONINE KAYECTBEHHBIH COCTaB PAa3TUYHBIX
BEIIIECTB: PACIO3HABATh OMNBITHBIM IyTEM XJIOPHUA-, OpPOMHI-, MOIUA-, KapOOHAaT-,
¢docar-, cunukar-, cynbdar-, THIPOKCHUA-MOHBI, KATHOHbl aMMOHHS U HOHBI
U3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAaxX HEOPraHMYECKUX
BEIIIECTB;

*  NPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIILHON AEATENbHOCTH - AHAJIU3 U CUHTE3,
CpaBHEHHE, O00O0OLIEHHE, CUCTEMAaTH3alMi0, BBIABICHUE MPUYMHHO-CIIEICTBEHHbIX
CBSI3€M - IS WM3yYEeHUsI CBOWCTB BEHIECTB U XUMHUYECKHUX PEAKIHM, €CTECTBEHHO-
Hay4YHBIC METO/IbI IO3HAHUS - HAOJIOICHUE, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICIICHHBIN).






TEMATHYECKOE INTAHUPOBAHHME 8 KJIACC

KosnuyecTBO 4acoB

[TPOTPAMME

Ne HaumeHnoBaHue pasgenoB u Bceero KonTposbHrie IIpakTHyeckue DJIeKTpPOHHbIe (HH(POBHIE)
n/n TeM NPOrpaMMbl pabotn padoTe! 00pazoBaTe/bHbIE pecypehl
Pasnea 1. IleppoHavyaibHble XUMHYECKHE NOHATHS
XuMus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
MPaKTUYECKON JeATETbHOCTH httDs://m.edsoo.ru/7f41837¢
4eloBeKa
1.2 BemectBa n xummueckue 15 1 but6miorexa [IOK
peakuuu https://m.edsoo.ru/7f41837c
Uroro no pazaeny 20
Paznen 2. BaxHeiiimne npeacTaBuTe/ il HEOPraHU4eCKUX BellecTB
b1 Bo3znyx. Kucnopon. [lonarue 6 bubmmoreka [JOK
00 okcumax httDs://m.edsoo.ru/7f41837c
b Bonopoa.Ilonsitue o kucnorax ] 1 bubmuoreka [JOK
u CoJIX httDs://m.edsoo.ru/7f41837¢
an Bona. PactBopsl. [loHsaTue 06 bubnnoreka [IOK
[Tepuoanueckuii 3aKOH U
31 [Tepuoanueckas cucrema 7 bu6mmoreka [JOK
XUMUYeckux 31aementos /1. U. httDs://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHne aToma
2| 8 1
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIBHBIE PEAKIINN
Wroro no pasaeny 15 bubmmorexa LOK
httDs://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa LIOK
httDs://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB IIO 68 4 5



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

9 KJIACC

KosauyecTBo yacoB DJIeKTPOHHBIE
(uudposbie)
HaumeHoBaHue pa3/ieioB U TeM
Ne m/m Koutposbnbie | IpakTuueckue | 00pasoBaTeibHble
NPOrpaMMsbl Bcero
padoThI padoThI pecypchl
Pa3nea 1. BemiecTBO M XMHYecKHe peakuun
11 [ToBTOpeHue u yriayOnenue 3HaHUN 5 1 bubnuorexa [IOK
' OCHOBHBIX Pa3JieNioB Kypca § Kiacca httDs://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmoreka [JOK
' peakuuit httDs://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs AUCCOLIUALIMSL. 8 1 1 bubmuoreka [{OK
' XHWMHUYECKUE PEAKIMK B pacTBOpax httDs://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pasnes 2. HemeTasnibl M X cOeIMHEHUS
b1 OO1m1ast XxapaKTepUCTHKA XUMUYECKHX 4 1 bubnuoreka LIOK
. aneMedTOB YITA-rnvonsl "anorensr httDs://m edsoo.rm/7f41a636
Pa3nea 3. MeTa/liibl M HX COCAMHECHHUS
3.1 OO0111e cBOIiCTBA METAIIJIOB 4 Bubmorexa LIOK
httDs://m.edsoo.ru/7f41a636
3.2 Baxksenme MeTauisl ¥ UX COEIUHEHUI 16 1 2 Bubmiorexa HOK
httDs://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pa3nea 4. Xumus 1 oKpysKawmas cpeaa
bu6mmoreka [JOK
4.1 BemectBa u MaTepuaisl B )KU3HU 4EJIOBEKA 3
httDs://m.edsoo.ru/7f41a636
Wroro no pazneny 3
bu6mmoreka [JOK
PesepBHOE Bpems 3
httDs://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7




IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Ko/inuecTBo 4acoB JJIeKTPOHHBIE IM(POBLIE
Ne Bcero Konrpoabubie | I[IpakTuyeckue | 00pasoBaTe/ibHbIE
m/n Tema ypoxa padoThI padoThI pecypcebl
httDs://m.edsoo.ru/ff0d2eae
Xumudeckas popmysa. BaaeHTHOCTh aTOMOB
XUMHYECKHUX IJIEMEHTOB
11 OtHocuTeNnbHas aTOMHAs Macca. 1 bu6mmoreka [JOK
OTtHOcuTENbHAS MOJIEKYJISIPHAs Macca httDs://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XHMHUYECKOTO 2JIEMEHTA B 1 bubnnorexa [JOK
COCTMHEHNH httDs://m.edsoo.ru/ff0d350c
13 KonunuectBo BemectBa. Moib. MosnsipHas 1 bubmiorexa LHOK
Mmacca httDs://m.edsoo.ru/ff0d5230
14 OU3NIECKUE U XUMUYECKUE SBIICHUS. 1 bu6mmoreka [JOK
XuMHYecKasi peaKIus httDs://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBus NpoOTEKaHUSA 1 bubmuorexa [JOK
XUMHYECKHUX PeaKIIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMs MacChl BEIIECTB. 1 bubnuoreka [JOK
XUMUYECKHE YpaBHEHHUS httDs://m.edsoo.ru/ff0d3b88
17 Brranciierust komaecTBa, MacChl BEIIECTBA 1 bu6mmoreka [JOK
110 YPABHCHHSIM XUMHYECKUX PEaKITUil httDs://m.edsoo.ru/ff0d5708
o | Kb e
’ ’ ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
| wmtonemer Osoduene ! Bumiorexs LIOK
' B https://m.edsoo.ru/ff0d40c4
CHCTEMaTH3aINsl 3HAHUH
b0 Konrpomnsnas padora Ne 1 o Teme 1 1 bub6nuoreka [IOK
«BemecTBa 1 XUMHUECKUE PEAKITUID httDs://m.edsoo.ru/ff0d4290
Bo3zayx — cmech ra3oB. CocraB Bo3myxa.
21 Knci}cl)poz[ — DJIEMEHT U TIPOCTOE BeIIZeCTBo. 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d448e
O30H
o)) OuU3NYECKUEe U XUMUYECKUE CBOMCTBA 1 bubmuorexa [JOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3a16

KHCJIOpOJia (peaKIuu OKUCIICHUS, TOPCHHE).
ITonsatie 00 okcumax

httDs://m.edsoo.ru/ff0d4614

bu6mmoreka [JOK
23 Crioco6bl MOTy4YeHHs KUCIOPOa B J1a00paToOpHu https://m.edsoo.ru/f0d497a
' nnoanvrrrmanrnera lnovaneniua rasoanama
rasa o ero U3BeCTHOMY KOJHYECTBY httDs://m.edsoo.ru/ff0d5520
BELIECTBA WU 00BbEMY
Brruncnenus 00bEMOB Ta30B 10 YpaBHEHUIO BuGmorexa LOK
34 pEaKIuKi Ha OCHOBE 3aKOHA 00BbEMHBIX ‘
o THOMICHII 14308 https://m.edsoo.ru/ff0d5708
35 du3nvecKkre U XUMHUUECKHUE CBOMCTBA BOJIBI Eggzl'd/(/)r:le:Zs]j(?rIi/fdeSWa
36 CoctaB ocHoBanuii. [Tonstue 06 bubmorexa LHOK
WHIUKATOpax httDs://m.edsoo.ru/ff0d59¢e2
Bopna xak pactBoputens. HacbllieHHbIE U Bubnuotexa LOK
37 HEHACBIIICHHBIC pacTBOPHI. MaccoBasi 10JIs https://m.edsoo.ru/f0d5b40
BEIIECTBA B paCTBOPE
[TpakTuaeckas padora Ne 5 o Teme Bubmorexa LIOK
38 «ITpUroTOBIIEHNE PACTBOPOB C ONPE/CNEHHOI https://m_edsoo.ru/ff0d5eba
MaCCOBOM JI0JI€i paCTBOPEHHOTO BEIIECTBAY»
39 Kontponbnas padora No2 o teme bubmuoreka [{OK
«Kucnopoa. Bomopon. Boga» httDs://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, KilaccupuKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue n XMUMHYECKHE CBOMCTBA BuGmuorexa [IOK
41 KHMCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/f0d664e
OKCH/JIOB
42 OcHoBaHHS: COCTaB, KJIACCU(DUKAIINS, bu6morexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonmyuyenue u XMUMUYECKUE CBOMCTBA bubnuorexa LIOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, kinaccudukaus, Bbu6morexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d497a

bu6mmoreka [JOK

45 [TonydyeHue 1 XuMHUYECKHE CBOMCTBA KUCIOT
httDs://m.edsoo.ru/ffOdfee2
46 Conu (cpeaHue): HOMEHKIATypa, CIOCOOBI bubnnorexa [JOK
MOJTyYeHHs, XUMUYECKUE CBOWCTBA httDs://m.edsoo.ru/00ad9474
“ XapakrepucTuka X?[MI/I‘-ICCKOFO BHfMCHTa 1o Bu6morexa LIOK
ero nojoxeHuto B [lepuoamueckoit cucreme httDs://m.edsoo.ru/00adag24
. . Menneneena
57 3nauenue [lepuoanueckoro 3akoHa ajis Bbu6mmorexa [JOK
pa3BUTHS HAyKH W TpakTuku. []. U. httDs://m.edsoo.ru/00ada96e
MemnpeneeB — y4u€HbIN, MIe1aror ¥ rpaKIaHuH
58 DNeKTPOOTPUIIATEIFHOCTh aTOMOB But6mmoreka [IOK
XUMHYECKHUX DJIEMEHTOB httDs://m.edsoo.ru/00adaab&
59 Honnasg xuMuyeckas CBI3b Bubmorexa [IOK
httDs://m.edsoo.ru/00adac34
bubmuoreka [{OK
60 KoBanieHTHas noisipHas XUMH4YECKasi CBA3b
httDs://m.edsoo.ru/00adaab8
Bbubmoreka [JOK
61 KoBaneHnTHas HenonsipHas XUMHYECKasi CBA3b
httDs://m.edsoo.ru/00adaab9
62 CreleHup OKUCIEHUS Bubmorexa HOK
httDs://m.edsoo.ru/00adae28
Bbubmoreka [JOK
63 OKUCIUTENHbHO-BOCCTAHOBUTENbHBIC PEAKIIUU
httDs://m.edsoo.ru/00adb076
Bbu6mmoreka [JOK
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN
httDs://m.edsoo.ru/00adb076
65 Kontponbnas padora Ne4 o teme «CtpoeHue bubnuoreka [JOK
aroMa. XrUMHUYecKasl CBIA3b)» httDs://m.edsoo.ru/00adb486
66 PezepHblii ypok. O0o011eHNE 1 bubnuorexa LIOK
CHCTEMAaTH3aLUs 3HAHUI httDs://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O60011eH1e 1 bubmumorexa [IOK
CHCTEMAaTHU3aLU 3HAHUI httDs://m.edsoo.ru/00ad9cb2
68 PesepBHbIil ypok. O6001meHIE 1 bubmuorexa [JOK




cUcTeEMaTH3alus 3HaHUH

httDs://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME
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9 KJIACC

KoauuecTBO 4acoB

JJIeKTPOHHbIe N (ppoBbIe

CBOUCTB»

Bcero Kourpoabubie | IlpakTuueckue | 00pa3oBaTejbHbIE
Ne n/m Tema ypoka paGoTeI paBoTEI pecypeni
peaKImn httDs://m.edsoo.ru/00adcade
10 Teopust 3IEKTPOTUTUYECKON TUCCOIUALINH. 1 but6mmoreka [JOK
CunbHbI€ U cl1aOble AIEKTPOJIUTHI httDs://m.edsoo.ru/00adcd68
. bubnuotexa [JOK
11 HonHbIe ypaBHEHMS peakuui 1
httDs://m.edsoo.ru/00add448
’ XuMu4ecKue CBOI/ICTBB:‘ KI/I6CJIOT U OCHOBaHUI 1 BuGmoreka LIOK
B eBete HpeﬂCTaBHeUHHH © httDs://m.edsoo.ru/00add5dS8
ANEKTPOIUTUICCKON JUCCOITUAITIT
13 XuMU9ecKue cimIgCTBa COJICH B CBETE ) 1 Bubnmorexa [IOK
MIpeICTaBICHUM 00 IEKTPOIUTUYECKOM httDs://m.edsoo ru/00add8b2
JTUCCOIAITTT
14 [TonsTue o runponuse conen 1 bubmmorexa [IOK
httDs://m.edsoo.ru/00add9d4
15 O00011eHNe U cCUCTEMaTU3aIUs 3HAHUI 1 Bubmiorexa [TOK
httDs://m.edsoo.ru/00addd12
16 [IpakTuyeckas pabora Ne 1. «Pemenne 1 1 bub6nmorexa [IOK
IKCIEPUMEHTATBHBIX 331249 httDs://m.edsoo.ru/00addbfa
" KSOHTpOJ'II)HaSI pabota Ne2 o Teme 1 | Bu6muorexa LIOK
«DJIEKTPOIMTHYECKAS JUCCOLMALIHS. httDs://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
18 OO6m1as xapakTepuCcTHKa rajJoreHOB. 1 bubmuoreka [JOK
XUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa httDs://m.edsoo.ru/00addfe2
" XJ10pOBOJOPO/I. UCOJ'I}IHa}I KHCJIOTA, 1 BuGmuorexa LIOK
XHMITHECKHC CROMCTRA, fomyaenne, httDs://m.edsoo.ru/00ade104
pPUMEHEHUE
IT 0 02
pakTudeckas pa OTfl Ne 2 o Teme ) BuGmorexa [OK
20 «[ToyueHue CONSHON KUCIOTHI, U3y4YeHHE e& 1 1

httDs://m.edsoo.ru/00ade348




Brraucnenus 1o YPAaBHCHUAM XUMHUYCCKUX

bubnuoreka [JOK

21 DCAIHHH, CCIII OIIH 13 PearciTon fai B httDs://m.edsoo.ru/00ade488
M30BITKE
o OO6m1as xapakrepuctuka 3yeMeHToB Y 1JI- bubmuoreka [JOK
IPYIIIEL https://m.edsoo.ru/00ade64a
31 A3oTHas Kuciora, eé Gusndeckue u bu6mmoreka [IOK
XHUMHAYECKHE CBOWCTBA httDs://m.edsoo.ru/00adf306
Hcmonb30BaHre HUTPATOB M COJICH aMMOHHS
32 B KaY€CTBE MUHEPAJIbHBIX y100pEHUI. bubmmoreka [IOK
XUMHUECKOE 3arps3HEHUE OKPYKAFOTIIEH https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSIMHU a30Ta
5| s, ren oo BuGmiore LIOK
T https://m.edsoo.ru/00adf68a
CBOICTBA, MOJTyICHHE
| e s e
N ' https://m.edsoo.ru/00adfc20
IPUPOHON cpenbl pochaTamu
35 Yriepos, pacnpocTpaHeHUE B IPUPOJIE, bubnuotexa [JOK
(bu3nvecKre 1 XMMUYECKHIE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaepoja, ux Gusndeckue u
36 XUMHYECKHE CBOIICTBA. JKOJIOTHUECKHE Bbubnuoreka [JOK
MPOOIIEMBI, CBSI3aHHBIE C OKCHIIOM YTIIEpo/ia https://m.edsoo.ru/00adfebe
av)
37 YronbHasg KUCI0TA U €€ COU bubmorexa LOK
https://m.edsoo.ru/00ac006¢
| e bor 4 oo
) https://m.edsoo.ru/00ae027¢
KauecTBennas peakuus Ha kapOoHAT-HOH"
“ BH;EZZf;;;f;ibée MOHSTHSI 00 OPraHUIECKUX Bubmiorexa LIOK
https://m.edsoo.ru/00ae054¢
COCIMHEHUSX yTIIepoaa
40 Kpemuuii u ero coequHeHust bubmorexa LHOK

https://m.edsoo.ru/00ae080a



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00ade64a

[Ipaktrueckas padora Ne 5. Perenue

41 AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuoreka [JOK
«BakHeWIue HeMeTauTbl U UX httDs://m.edsoo.ru/00ae0bf2
COEJTMHEHUS

51 OO6o01IeHre U crucTeMaTU3alus 3HaHU |

. n bubmmoreka [JOK

52 JXe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHeHHUs H

httDs://m.edsoo.ru/00ae1886

53 I Soma No 6 but6mmoreka [JOK

o
p %KTH%CKM pabota A2 b 1o _TeMe https://m.edsoo.ru/00aelae8
"YK&cTKoCcTh BOJIbI U METO/IbI €€ YCTPAHEHUS "

54 P Oy—— bu6mmorexa [{OK

https://m.edsoo.ru/00aelc64

55 AMpoTepHbIe CBOMCTBA OKCHIA U bu6muoteka [IOK
THIIPOKCH/IA https://m.edsoo.ru/00aelc64

56 K e1e30 but6mmoreka [JOK

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

57 Oxcupl, TUIPOKCUIBI U conu xkenesa (1) u bubnuotexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35¢6

58 O06o001IeHre U crucTeMaTu3alus 3HaHu|

s [IpakTrueckas padota Ne 7. Perenue BuGmorexa LIOK
3KcnepmvweHTaJILHLIx 3a/1a4 1o TemMe https://m.edsoo ru/00ac3de8
«Baxnelime MeTauIbl U UX COSAUHEHUSD)

BrruucneHus o ypaBHEHUSM XUMHYECKUAX

o peZKHHI/I, €CJIM OJIVH U3 PEarcHTOB JIaH B Bubsmorexa LIOK
H3DBITKE HiH COHep)KHUT MpHMECH. https://m.edsoo.ru/00ael1750
Brrurcnenus MaccoBO# J10JIH BBIXO/1A
MIPOJYKTa peakluu

61 O06o00611eHre U cucTeMaTu3alus 3HaHu|

62 Kontponsnas padora Ne4 o reme
«BaxHeH1me MeTalIbl U UX COSTUHECHUI

63 BemecTBa 1 Matepualibl B MOBCEAHEBHON Bubmmoreka LIOK

JKHM3HHU YCJIOBCKA

httDs://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8

64 XHUMHUYECKOE 3arpsi3HEHNUE OKPYKaroUIen 1 bubnuoreka [JOK
CpeIsI httDs://m.edsoo.ru/00ae4270
65 Ponp XxMMuM B pelIEHUN YKOJIOTUYECKHUX 1 bubnnorexa HOK
npooieM httDs://m.edsoo.ru/00ae4270
66 PesepBHrlit ypok. O60011eH1e 1 1 bubmmoreka [{OK
cucTeMaTu3anus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O60011ieHue u 1 bubmmoreka [IOK
CHCTEMaTH3allMs 3HAHUH httDs://m.edsoo.ru/00adb33c
68 PesepHsblit ypok. O000meHne 1 1 bu6mmoreka [IOK
CUCTeMAaTHU3AIHS 3HAHUIA https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ae0d0a
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