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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XMMUM Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUs COCTaBi€Ha Ha
OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOEHHS OCHOBHOM 0OOpa30BaTEIbHOM MpOrpamMMbl
OCHOBHOTO o01ero oopazoBanus, npenacraBieHHbix B @I'OC OO0, a Takke Ha OCHOBE
denepanbHOil paboueil mporpaMMbl BOCHHUTAHHMS M C YYETOM KOHLEMLHMM MPENojaBaHUs
yueOHOoro npenmMera «Xumus» B 00pa3oBaresbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuM Jaé€T TpeACTaBICHUE O IENAX, 00IIell cTpaTeruu oOydeHws,
BOCIIUTAHUSI U Pa3BUTUS OOYYAIOLIMXCS CPEACTBAMHU y4eOHOro MpeJMEeTa, YCTaHABIIMBAET
00s3aTeNbHOE MPEIMETHOE COAepKAHUE, MPEyCMATPUBAET PaCIpe/Ie]IEHUE €ro Mo Kiaccam
U CTPYKTYpUPOBaHHE IO pas3ielaM M TEMaM [porpaMMbl IO XUMHUH, OIPEIEIAET
KOJMYECTBEHHBIE W KAYECTBEHHBIE XapaKTEPUCTUKU COJEPKAHUSI, PEKOMEHAYEMYIO
MOCJIEOBATEIILHOCTh MU3YYEHHUS] XUMHUHU C YYETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€il, JIOTUKU y4eOHOr0 MpoIecca, BO3paCTHBIX 0COOEHHOCTEH 00yYaroluXxcs, ONpeaesieT
BO3MOXKHOCTU MpeaMeTa sl peain3aluu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHSI OCHOBHOM
o0Opa3oBaTeIbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOIO 00IIEro oOpa3oBaHMs, a TakKkKe
TpeOOBaHUN K pe3ysbTaTaM OOYy4YeHUsT XMMHUM Ha YPOBHE IleJield M3ydeHHUs MNpeaMmeTa U
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOM NE€ATENTLHOCTH OO0YYaloUIerocs IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMUU CIYXHUT OCHOBOH it (hOPMHUPOBAHUS MUPOBO33PEHHUS 00ydaroUIerocs,
€ro MpeCTaBICHUN 0 MAaTEpPUATLHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT HOpPMHUpPYyEMBIE
XUMHEH TpeCTaBICHUs] O B3aUMOIIPEBPAIICHUSIX YHEPruu M 00 HBOJIIOIUMU BEIIECTB B
IPUPOJIE, O MyTIX PEHICHHS TJI00ATBbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UY€JIOBEYECTBA —
CBIPbEBOM, DSHEPreTUYECKOM, TMHUINEBOM M HKOJOTHYECKO O0e30macHOCTH, MpobdiieM
31PABOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3alid BO3MOXXHOCTEH JUIsl caMOpa3BUTHUA U (HOPMHPOBAHUS
KyJbTYPBI TUYHOCTH, €€ o01Iel U GyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHME MBIIUJICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJarommxcs, HAaBBIKOB 170. CaMOCTOSTEIILHOU yueOHOU NEeATEIIbHOCTH,
AKCHEPUMEHTAIBHBIX U HCCIIEOBATEIbCKUX YMEHUW, HEOOXOAMMBIX KaK B MOBCEIHEBHOMU
KU3HU, TaK U B MPOPECCUOHATBHOMN JAEATEIHHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHHUS, 3aKIaJbIBA€T OCHOBBI I1€JIOCTHOTO
B3[VISiJa HA EQUHCTBO MPUPOJABI M YEJOBEKA, SBISETCA OTBETCTBEHHBIM JTallOM B
(GopMUpPOBaHUU €CTECTBEHHO--HAYUYHOM IPaMOTHOCTH O0yYaIOLINXCS;

CocoOCTBYeT (POPMHUPOBAHHUIO LIEHHOCTHOIO OTHOLIEHUS K €CTECTBEHHO--HAYYHBIM
3HAaHMSIM, K IPHUPOJAE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMYECKOE OOpa3OBaHME
00yJaromuxcs.

JlaHHbIe HampaBIeHUsI B OOYYEHUU XUMHUK OOECIIEUMBAIOTCA CIIEHU(PUKON COACpKaHUS
y4eOHOro mpeiMeTa, KOTOPBIM SIBISETCA MeNarorMueckd aAanTUPOBAHHBIM OTPaXKEHHUEM
0a30BOI HayKH XUMHUH Ha OMPEICIEHHOM 3Tare €€ pa3BUTHS.



Kypc xumuu Ha ypoBHE OCHOBHOT'O 0011IeT0 00pa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE
0o0y4JarolmUMHCSl CUCTEMBbI TEPBOHAYATBHBIX MOHATHH XUMHUHU, OCHOB HEOPTaHUYECKOU
XUMUU U HEKOTOPBIX OTJEIbHBIX 3HAYUMbIX OHSITUNA OPTraHUYECKOU XUMHUH.

CrpykTypa coAep:kaHusi MPOrpaMMbl IO XUMUU CPOPMHUPOBAHA HA OCHOBE CUCTEMHOIO
noaxozaa K e€ uzyuenuro. CopeprkaHue CKJIAJbIBACTCS U3 CUCTEMbI MOHSATUNA O XUMHUYECKOM
AJIEMEHTE W BEIIECTBE U CHUCTEMbl MOHATUU O XUMHUYECKOW peakiuu. O0e 3TH CHUCTEMBbI
CTPYKTYPHO OpTraHM30BaHbl MO MPUHITUITY MOCIEI0BATEIBHOIO PA3BUTHS 3HAHUM Ha OCHOBE
TEOPETUUECKUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBS3U;

— IIpeACTaBICHUN 00 DJIEKTPOIUTUUECKON JUCCOIUAIIMN BEIIECTB B PACTBOPAX.

Teoperuuecknue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE AMITUPUYECKH IMOJTYUYCHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCA IMOCIEIOBATEILHO OT OJHOTO YPOBHS K APYrOMy,
BBITIOJIHSISL (DYHKITUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOSHHS M BO3MOXKHOCTEH
MPAKTUYECKOTO MMPUMEHEHHS U TIOJIyYeHHUS U3y4aeMbIX BEIICCTB.

OcBoeHHE MPOrpaMMbl MO XHMHH CIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMHUYECKOW COCTABJISIONICH HAyYHOM KapTUHBI MHpa B JIOTHKE €€ CHCTEMHOUN IMPHUPO/IHI,
IIEHHOCTHOTO OTHOIICHHUS K HAyYHOMY 3HAHUIO U METOJlaM IMO3HaHWsA B Hayke. M3ydeHue
XUMHHU TPOUCXOIUT C MPUBJICYECHUEM 3HAHWN W3 paHee M3YUCHHBIX yUEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiacey.

[Tpu M3yyeHun XUMHUH MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUM OCHOB XMMHUYECKON HAayKH
KaK 00JIaCTU COBPEMEHHOT'0 €CTeCTBO3HAHUS, IPAKTUUECKON NEeATeIbHOCTH YEIOBEKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTYypbl. 3ajada ydeOHOro mpeaMera COCTOUT B
(dbopMUPOBAHUY CUCTEMbI XUMHUYECKUX 3HAHUN — Ba)XKHEHITUX (DAKTOB, MOHATHHI, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHHUH, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOr0 Xapakrepa,
A3bIKa HAyKH, B MPHUOOIIEHWH K HAYYHBIM METOJIaM TO3HAHMS MPU U3YyUYEHUU BEIIECTB U
XUMHYECKUX peakiuil, B (POpMUpPOBAaHMU W pPa3BUTHH MO3HABATEIBHBIX YMEHHUW U HX
MPUMEHEHUU B Y4eOHO-TIO3HABATEIBHOM M Yy4eOHO-MCCIEAOBATEIBCKOW JESTEIHHOCTH,
OCBOCHHUH TIPaBUI O€30MaCHOT0 OOpPAIEHU C BEIIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Ipu u3ydeHnn XMMUW HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs BaXKHOE 3HAUCHUE
mpUOOpeNn TaKue eI, Kak:

—  (QopMupoBaHWE  HHTEJUICKTyaJIbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
CaMoOOpa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIICHUM, CTOCOOHOM
aJanTUPOBATHCA K OBICTPO MEHSIIOLIUMCS YCIIOBUSIM KU3HH;

— HaIpaBJIEHHOCTh OOYYEHMs] Ha CUCTEMATUYECKOE MPUOOIIEHUE OO0YyYaroIMXcs K
CaMOCTOSITEJIbHOM  MO3HABATEJIbHOW  JESATEIbHOCTH, HAyYHBIM METOJaM  IO3HaHUS,
(hOpMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH,

— o0ecredeHre YCJIOBUM, CIOCOOCTBYIOUIUX MPUOOPETECHUIO OOYYarOIIMMUCS OIbITa
pPa3HOOOpa3HOM JIEITEIbHOCTH, TO3HAHUS M CAMOTIO3HAHUS, KITOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJIS1 PA3JIMYHBIX BUAOB JESTEIbHOCTH;



— dopmupoBanue oOmeld GyHKIIMOHATHLHON M €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, B
TOM YHCII€ YMEHUN OOBSCHATh U OLEHUBATH SIBJICHUS OKPYXKAIOIIET0 MHUpa, HCIOJIb3Ys
3HAHUS U OIBIT, MOJYyYCHHbIC TPU U3YUCHUU XUMHH, IPUMEHSITh UX TIPU pelIeHun mpodiieM
B [IOBCEIHEBHOU JKU3HU U TPYIOBOU ACATEIBHOCTH;

— ((opmupoBaHue y oOOydYaOIIMXCA TYMAaHUCTUYECKUX OTHOIIECHHUW, MOHUMAHMS
LEHHOCTH XMMHYECKUX 3HAHUU NIl BBIPAOOTKU 3KOJIOTHUUYECKH 1IEI€CO00pa3HOro MOBEAECHUS
B OBITY M TPYAOBOW JI€ATENBHOCTH B LIENSAX COXPAHEHHUS CBOETO 3/I0POBbSl U OKPY’KaoIIeH
[IPUPOIAHOMN CpEbI;

— pa3BUTHE MOTHUBAIMKM K OOY4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAHHIO Ha OCHOBE YCBOEHHUsSI OOIIEYENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOQUIISl U HAMPABIEHHOCTH JajbHEHIIEro 00y4eHHUs.

OO611ee YyncIo YacoB, OTBEAEHHBIX JIJISl U3YUEHUS! XUMUHU HA YPOBHE OCHOBHOTO OOIIET0O
oOpasoBanus, cocrapiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeJlen0), B 9 kinacce —
68 yacoB (2 yaca B HEJICJIIO).



COIAEPKXAHHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumuu. Posib XMMuUK B KU3HM 4esiOBEKAa. XUMHS B CUCTEME HayK. lena u
BemiecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ArperarHoe cocrosHue BemiectB. [loHsiTue o
MeTOJlaX Mo3HaHUs B XUMUU. YucThie BenecTBa U cMecu. CriocoObl pa3aeieHus CMECei.

ATOMBI U MOJEKYJbl. XUMHYECKHE 3JIEMEHThl. CHMBOJBI XUMHUYECKUX DSJIEMEHTOB.
IIpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumunueckas ¢Gopmyna. BalleHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. (OTHocuTenbHasgs aTromMHas Macca. OTHOCUTEeNbHAs
MOJIEKYJIgpHasi Macca. MaccoBast J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUHU.

KomnuecTBo BemectBa. Monb. MosisipHasi macca. B3anmMocCBsI3b KOJMUECTBA, MAaCChl U
Yucia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuérel mo hopmMysiaM XUMHUYECKUX COSTUHEHUM.

Ou3NYeCKue M XUMHUYECKHUE SIBIICHUS. XHMMUYECKas peakius U €€ MPU3HAKU. 3aKOH
COXpaHEHMs] MacChl BEIIECTB. XHUMHYECKHE YypaBHeHUs. Kiaccudukamuss XAMHYECKUX
peakiuil (CoeTMHEHUs, Pa3IOKEHHUs, 3aMEeIIeHHs], OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHN MOCY/0H, MpaBuiIaMu padOThl B 1aOOpATOPUH U TTPUEMAMHU
oOpartieHus ¢ 1abopaTopHbIM 000pYJOBaHUEM, U3YUYEHUE U ONKCaHue (PU3MUYECKUX CBOMCTB
00pa3lioB HEOPraHUYECKUX BEIIECTB, HabOMto/IeHne Ppu3nyeckux (TUIaBIeHHE BOCKA, TasHUE
JIpJa, pacTUpAaHHUE caxapa B CTYNKE, KHIEHUE M KOHJEHCAIUs BOJAbI) M XUMUUYECKUX
(ropeHue cBe4M, MPOKAJUBAHUE MEIHOW IMPOBOJOKH, B3aUMOJCHCTBHE Meja C KHCIOTOMN)
ABJICHUW, HAONIOZICHHE M ONUCAaHWE TPU3HAKOB IMPOTEKAHUS XMMHUYECKUX PEaKIIHii
(paznokeHue caxapa, B3aUMOJCHCTBUE CEPHOW KHUCIOTHI C XJIOPUAOM Oapusi, pas3iioKeHHE
rugpokcuaa meau (ll) mpu HarpeBaHuu, B3aUMOJICUCTBUE Kejie3a C PaCTBOPOM COJIM MEAH
(I1), w3yueHue crmocoOOB pas3iciieHHs CMECCi: ¢ IOMOINBIO MarHuTa, (UIBTPOBAHHE,
BbIMIApUBAHUE, TUCTWUIALUSL, XpomaTorpadus, MPOBEICHHE OYUCTKH IMOBAPEHHOM COJIH,
HAOJIIOICHUE ¥ OINHCAHME PEe3YyJIbTATOB MPOBENICHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHMsI MacChl, CO3[JaHUE MOJIETIEH MOJIEKYJT (IIAPOCTEPKHEBBIX).

BaxHeilmne npeacTaBUTE/ I HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 31eMEHT U MPOCTOE BEILECTBO.
Haxoxnenue kuciopoma B mpupone, (U3NYECKHUE W XUMUYECKHE CBOMCTBA (peaKiuu
ropenusi). Oxcupapl. [lpumenenme xkuciopoma. CrocoObl TOMyYEHHS KHCIOpOJa B
naboparopuu W npomblluieHHOCTH. KpyroBopotr kucinopoaa B mnpupoae. O30H —
aJuIoTponHas MoAU(UKALIKS KUCTOPO/Ia.

TeroBoil 3p(dexT XUMHUYECKON peakluH, TEPMOXUMHUECKUE YPaBHEHHS, HK30- U
SHIOTEPMHUYECKHE peakiuu. TOIIMBO: yrojiib U METaH. 3arpsi3HEHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOTO CJIOS.

Bonmopon — »snemeHT m mpocrtoe BemecTBO. HaxoxaeHwe Bomopona B HOpUPOJE,
(du3nYecKue U XMMHYECKUE CBOMCTBA, IPUMEHEHHE, CIIOCOObI NostyyeHust. Kucioter u conu.

MornspHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHHUSM.



Qdusnyeckue csoiicTBa BOoAbl. Boma kak pactBopurens. PactBopsl. HacelieHHble U
HEHACHIIIEHHbIE pacTBOPbL. PacTBOpUMOCTH BEMIECTB B BOJe. MaccoBasi J0Jisl BELIECTBA B
pactBope. XUMUYECKHE CBOKMCTBA BOAbl. OCHOBaHUSA. Posib pacTBOPOB B MPUPOJE U B )KU3HU
yenoBeka. KpyroBopoT BoAbl B IpUpoe. 3arpsa3HeHue MpupoAHbIX Boa. OXpaHa U OYMCTKA
MPUPOIHBIX BOJ.

Knaccuduxanusa Heopranmdeckux coeauHeHuid. Okcupanl. Kiaccuduxanus OKCHIOB:
cojieoOpasyromue (OCHOBHbBIE, KHUCJIOTHbIE, aM(pOTEpHbIE) U  HECOJIeOOpa3yrolIKe.
Homenxkmarypa oxcumgoB. Pu3nueckue W XUMHUYECKHUE CBOWCTBA OKCUIOB. llomyueHue
OKCHJIOB.

OcHoBanus. Knaccudukanust ocHOBaHMM: IMIETOYM W HEPACTBOPUMBIC OCHOBaHMS.
Homenknarypa ocHoBaHui. PU3NUYECKUE U XUMUYECKUE CBOWCTBA OCHOBaHUW. [lomyueHue
OCHOBAaHHM.

Kucnorel. Knaccudukanuss kucinor. Homenkmarypa kucnor. Ousuueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOocTM metaiuioB H. H. bekerosa. Ilonydyenue
KHCJIOT.

Conu. Homenknatypa coneii. duzndeckue U XuMuyeckue cBoMcTBa coseid. [lonydenue
COJICH.

I'eneTnueckas CBsI3b MEXKY KJIACCAMHU HEOPTAaHUYECKUX COCMHECHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEACICHUE COJEpkKAHUS KHUCIOpOJa B BO3JyXe, IOJIy4YEHUE,
coOupaHue, pacro3HaBaHUE U U3YUEHHE CBOMCTB KUCJIOPO/Ia, HAOIIOJEeHUE B3aUMOACHCTBUS
BEILECTB C KHUCIOPOJOM U YCJIOBHS BO3HUKHOBEHHMS M IPEKPAIICHUS TopeHus (moxkapa),
O3HAaKOMJIEHHE C 00pa3laMu OKCHIOB M OINHCAHME WX CBOWCTB, MOJy4YeHHE, coOMpaHue,
pacno3HaBaHWE W U3YYEHHE CBOWCTB BOJOpoja (rOpeHue), B3aUMOICHCTBUE BOAOPOJA C
okcusoM Menu (11) (BO3MOKHO HCIIOIB30BaHUE BUACOMATEPHAIOB), HAOMIOACHHE 00Pa3IloB
BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAaHHUE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
Pa3JIMYHON PACTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHON MACCOBOM JOJIEN
PacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHE BOJABI C METa/NIaMH (HATPUEM M KaJbLIHUEM)
(BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAIOB), UCCIEAOBAHHE OOPA3IOB HEOPTAHMYECKUX
BEIIECTB PA3IMUHBIX KJIACCOB, HAOIOICHNE N3MEHEHHSI OKPACKH MHIUKATOPOB B PacTBOpax
KHCJIOT W IIesioudei, m3ydeHue B3aumojeictBusi okcuaa meau (ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIIOT C METaJUlaMH, PEAKUMN HEUTpAIN3alluM, IOJIYy4YEHUE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHEHHE OJHOIO MeETajlla JPYyruM M3 pPacTBOpa COJIM, PEUICHUE
AKCIIEpPUMEHTAJIBHBIX 3a7a4 0 TeMe «BakHenme Ki1acchl HEOPraHUYECKUX COCTMHEHHI.

IHepuoanueckuii 3axkoH u Ilepuoanyeckas cucrema xumudeckux jaemenTos /1. H.
Memnpaeneena. Crtpoenue aTOMOB. Xumnueckast CBA3b. OKHCIUTENBHO-
BOCCTAHOBHUTEJIbHbIC PEAKIUU

[lepBbie TOMBITKM KIaCCHU(PUKAIMK XUMHYECKHUX d3JIeMeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METaJUIbl, TaJOT€Hbl, UHEPTHHIC
rasbl). DJEMEHTHI, KOTOpbIe 00pa3y0T aM(POTEPHbIE OKCUbI U TUIPOKCHUIBI.

Ilepuonnuecknit 3akoH. llepuognueckas cucrema xumuyeckux snemeHtoB J[. W
MenneneeBa. Koporkonepuonnas u JiauHHonepuoaHas (opmel [lepuonndeckoil cucTemsl



xumnyeckux snemeHtoB J[. M. Menneneesa. Ilepuonbl u rpynmbl. OUHMYECKAN CMBICIT
MOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYMIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX suep. HM3orombl. Onexktponsl. CTpoeHHE
AIEKTPOHHBIX 000JI04eK aTOMOB mepBbiX 20 xumuuyeckux saeMeHToB [lepuoauueckoit
cuctemsl JI. 1. MenneneeBa. XapakTepuCTUKa XUMUYECKOTO JIEMEHTA II0 €T0 IMOJI0KEHUIO
B [Iepuoanyeckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTM  M3MEHEHUA  pajdyca  aTOMOB  XMMHYECKMX  AJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYINaM U NEPUOAaM.

3nauenue llepmoamueckoro 3akoHa u llepmogmyeckoil CUCTEMBI XHUMHUYECKHUX
3JIEMEHTOB IS pa3BUTHUS HAyKH U NpakTuku. [[. 1. MenneneeB — yu€HbIN U rpakIaHUH.

Xumuueckass  cBsi3b.  KoBajieHTHass ~ (@mOJjsipHass W HEMOJsApHAsi)  CBS3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenbp okucneHusi. OKUCIUTEIbHO--BOCCTAHOBUTENIbHBIE peakiuu. [Iponeccsl
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydyeHre oOpasloB BELIECTB METAJJIOB U HEMETANIOB, B3aMMOJACHCTBUE THIPOKCHIA
[IMHKA C pacCTBOpPaMU KUCJIOT U IEJI0YEN, MPOBEAECHUE OMBITOB, UIUTIOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIIPHBIX ~ peakiuii  (FOpeHue,  peakiuu  pasJIoKEHUs,
COCIMHEHHS ).

Mesrcnpeomemmnuwie ceaszu

Peanuzanusa MeXNpeOMETHBIX CBSi3eél MpU M3y4YeHMH XUMHUM B 8§  Kjacce
OCYIIECTBIISIETCS] YepPE3 MCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHITHH, TaK U
MOHATHUM, SABJISAIOIIUXCS CUCTEMHBIMU ISl OTIAEIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOIO
LMKJIA.

OO0mue ecTeCcTBEHHO--HaY4YHbIC MOHATHS: HAy4YHBIM (DaKT, TUMOTE3a, TEOPUS, 3aKOH,
aHanM3, CHUHTE3, KiIaccu(ukanus, TMEepUOANYHOCTh, HAOIOJIEHUe, OSKCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

@dusuka: marepus, aTroM, OJJEKTPOH, IIPOTOH, HEWTPOH, HWOH, HYKJIWJ, W30TOIBI,
PaANOaKTHBHOCTh, MOJIEKYJA, DJECKTPUUYECKUN 3apsl, BEUIECTBO, TE€NIO, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBA, ra3, GU3NUeCKUe BETUYNHBI, €IMHUIIBI U3MEPEHHS, KOCMOC, TIAHETHI,
3BE3161, CoHIIE.

buonorus: dorocunTes, npixanue, onocdepa.

I'eorpadusi: armocdepa, rtuapocdepa, MUHEpAIbl, TOPHBIE TOPOMBI, IMOJIE3HBIC
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XMMUYECKasl peaKU s

Ilepuonnuecknit 3akoH. [lepmognueckas cucrema xumuyeckux snemeHtoB J[. WM.
MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B HU3MEHEHHUU CBOMCTB XUMHUUYECKUX
3JIEMEHTOB NEPBBIX TPEX NEPUOAOB, KAIMS, KAIbLUUA U UX COCIMHEHUN B COOTBETCTBUHU C
MOJIOKEHUEM JIEMEHTOB B [lepnoanyeckoi cucteMe U CTpOCHUEM MX aTOMOB.



Ctpoenue BemiecTBa: BUAbI XUMUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCHUMOCTbh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUYECKOU PEIIETKU U BHUJAA XUMHUYECKOMU
CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XMMHUYECKHUE CBOWCTBA
BEIIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX COCIMHEHUM, TeHETUYECKas
CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanus XuMHUYECKMX peakuid MO pa3IMuyHbIM TpuU3HaKaMm (M0 YHUCIy U
COCTaBY YyYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo U3MEHEHHUIO
CTEMEHEeW OKHUCJICHUS XHUMHYECKHX DJJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTaau3aTopa). IK30- U SHJIOTEPMUUYECKUE PEAKIINK, TEPMOXUMUUECKUE YPABHEHHUS.

[TonsiTue o ckopocTn xuMUUeckor peakiuu. [loHsTHe 06 0OpPATUMBIX U HEOOPATUMBIX
XUMUYECKHX peakuuax. [IoHATHE O TOMOT€HHBIX U TeTepOreHHbIX peakuusx. [loHstue o
katanuse. [loHATHE O XMMHUYECKOM paBHOBECHMU. DaKTOpbI, BIMUSIONIME HA CKOPOCTH
XUMUYECKOW PEAKIINU U MOJ0KEHNE XUMUYECKOTO PABHOBECHSI.

OKHUCIUTENIPHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU, DJICKTPOHHBIA OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEJILHOM pEeaKIuu. CocraBieHue ypaBHEHUM OKUCJIMTEIBHO--
BOCCTAHOBHTEJIPHBIX PEAKIIMI C UCIIOIH30BAaHUEM METO/Ia AJIEKTPOHHOTO OaaHca.

Teopusi DJIEKTPOIUTUYUECKOW AUCCOUMALMU. DJICKTPOIUTHI U HEDJIECKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M IMCCOIMAIIMN BEIIECTB C PA3JIMYHBIMU BUJIAMU XUMUYECKOU
cBsi3u. Crenenp Aucconnanuu. CUIIbHbBIE U CIa0bIe JIEKTPOJIUTHI.

Peakiuu monHoro oomMeHa. Y cioBUs NpOTEKaHUS peaKIMil HOHHOTO 0OMEHa, MOJIHbIE U
COKpalIEHHbIE HOHHBIE YpaBHEHUs peakunil. CBONCTBA KHCIIOT, OCHOBAHUI U COJIEHN B CBETE
npecTaBieHui 00 3JIEKTPOTUTHYECKON Aucconnanuu. KadecTBeHHbIE peaklid Ha HOHBI.
[ToHsATHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHUE C MOJAENSIMU KPUCTAINIMYECKUX PELIETOK HEOPTaHMYECKHX BEIIECTB —
METaJUIOB W HeMeTa/uioB (rpadura W amMasza), CIOXKHBIX BEIIECTB (XJIOpHIA HATPHUA),
UCCJIEOBAaHNE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW PEAKIMU OT BO3ACHCTBUS PA3TUUYHBIX
(dakTopoB,  HCCIENOBAaHUWE  AJIEKTPOIPOBOJHOCTA  PACTBOPOB  BEIIECTB,  Ipoliecca
TUCCOLMALMKA KUCIOT, IIEJ0oYel U cojied (BO3MOKHO HCIIOJIB30BAHUE BUIEO MATEPHUAJIOB),
MPOBEJICHUE OMBITOB, WJUTIOCTPUPYIONIUX MPU3HAKU MPOTEKAHUS PEaKIUii MOHHOTO OOMeHa
(ob6pa3oBanue ocanka, BBIIETICHUE Ta3a, 00pa30BaHUE BObI), OMBITOB, WILTIOCTPHUPYIOMIUX
MIPUMEPBI  OKUCIUTENbHO-BOCCTAHOBUTEIBbHBIX pPEAKIUNA (TOpEHUE, PEaKlUHUH Pa3JIOKEHUs,
COCIMHEHUSA), pACIO3HABAHUE HEOPraHMYECKHUX BEIIECTB C TMOMOIIbI KayeCTBEHHBIX
pEaKUnii Ha MOHBI, PEIICHHUE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTrasyibl 4 MX COeAMHEHUS

OO6mas xapakrtepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpPHBIE
crenieHn okucienus. CTpoeHne n (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHUYECKHUE CBOWCTBA Ha MpUMeEpEe XJiopa (B3aUMOJIEUCTBUE C METaJUIaMH, HEMETaJlllaMH,
uieouamu). XjopoBojopod. ConsiHasg KHCIIOTa, XHUMUYECKHE CBOMCTBa, IMOJIy4YEHHUE,
npuMeHeHne. JlecTBue XJjiopa M XJIOPOBOAOPOJA HA OpPraHW3M 4YesoBeKa. BakHewiine
XJIOPUJIBI U KX HAXOXKJICHUE B IPUPOJIE.



O6mas xapakrepuctuka 35eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U PU3NYECKUe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpoAa W cepbl. AJIOTPONHBIE MOJAM(PUKALKUUA KHUCIOPOAAa M Cepbl. XHMHUYECKHE
cBoicTBa cepbl. CepoBOIOPOJ, CTpoeHUE, (PU3UUecKue U XUMUYecKue cBoMcTBa. OKCHIbBI
cephl KaK TMPEJCTAaBUTENIM KHUCJIOTHBIX OKcuaoB. CepHas Kucjaora, (uU3MYecKue u
XUMHYECKUE CBOWCTBa (0OlIMEe Kak MpeACTaBUTEN Kiacca KUCIOT U Clenu(uuecKue).
XUMHUYECKHE peakliH, JIeKallue B OCHOBE MPOMBIIIEHHOIO CIoco0a MOJy4YeHUs CEepHOU
kucioThl. [Ipumenenue cepHoit kucioTbl. Colii CEpHOM KUCIOTHI, KAUECTBEHHAsI PeaKkius Ha
cynabdar-uoH. Haxoxxaenue cepol U €€ COeUHEHUN B MpHUpOje. XUMUUYECKOE 3arpsi3HEHHE
OKpY’Karolel cpesibl COCAMHEHUSMHU Cepbl (KHCIOTHBIE OXIH, 3arpsS3HEHUE BO3ayXa U
BOJOEMOB), CIIOCOOBI €T0 MPEAOTBPAILICHHUS.

O6mast xapaktepuctuka 31emMeHToB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUsI aTOMOB,
XapaKTEepHbIE CTEMEHU OKHUCIEHHUS. A30T, pacnpocTpaHeHUE B TpUpoje, (HU3NYECKHE U
XUMUYecKre cBoicTBa. KpyroBopoT aszora B mpupone. AMMHUAK, €ro (Qu3nueckue Hu
XUMHUYECKHE CBOMCTBA, ToydeHHe W TpuMeHeHwe. Coiu aMMOHMS, MX (U3UUYECKHUE U
XUMHUYECKHE CBOMCTBA, mpuMeHeHne. KauecTBeHHasi peakiius Ha MOHBI aMMOHHS. A30THas
KHCTI0Ta, €€ moiayyeHue, Gu3nueckrue U XMMHUECKHe CBOMCTBa (00IIMe Kak MpeCTaBUTENsS
KJ1acca KUCIIOT U crienuduueckue). Micnonb3oBaHUE HUTPATOB U COJIEM aMMOHHS B KAUECTBE
MUHEpAJIBHBIX yn00peHuid. XUMHUYECKOe 3arps3HeHUE OKPYKAIOIeH Cpelbl COCTUHEHUSIMU
azota (KUCJOTHBIE JOXIHW, 3arps3HEHHE BO31yXa, MOuBbl U BonoEMOB). Docdop,
aloTponHeie  Momudukanuu Qocdopa, Guznyeckue W XUMHUUECKHe cBoWcTBa. OKcua
docdhopa (V) u dochopnas kucnora, puszMdeckue U XUMHUYECKHE CBONCTBA, TMOJTyUYCHHE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATIHHBIX yI0OPEHUI.

O6mas xapakrepuctuka memMeHToB IV A-rpynmbel. OcoOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble  CTENIEHHM  OKHUCJIEHHs.  YTJEpoJ,  aJIOTPONHBIE  MOAN(HUKAIINH,
pacnpocTpaHeHue B mpuponae, ¢GU3HUECKHE W XUMUYECKHE CBOMCTBA. AJCOpOIus.
Kpyrosopor yriepoga B mpupone. Okcuubl yriiepona, ux (uamdeckue M XUMHUYECKHE
CBOICTBa, JECUCTBHE HA YKUBbIE OPTaHU3MBI, MOJYYCHHE U MPUMEHEHHUE. DKOJIOTUYECKUE
npoOJieMbl, CBS3aHHBIE ¢ OKcujaoM yriepoaa (l1V), rumoresa riao0anbHOrO MOTEIUICHHS
KJIUMaTta, MapHUKOBBIA 3¢ ¢dekT. YroiapHas Kuciora u €€ coild, uX (U3UYECKUE W
XUMUYECKHE CBOMCTBA, MOJydYeHHE W NpuMeHeHue. KauecTBeHHast peakiusi Ha KapOoHaT-
noHsl. Mcronp3oBaHue kapOOHATOB B OBITY, MEIWIIMHE, MPOMBIINIJICHHOCTH W CEIbCKOM
XO35IUCTBE.

IlepBoHauyanbHbIE MOHATHS 00 OPraHUYECKUX BEUIECTBAX KAK O COCAMHEHUSIX yriiepojaa
(MeTaH, 9TaH, STWIEH, alleTWIEH, 3TaHOJ, TJIULEPUH, YKCycHas kuciota). [Ipupomnsbie
HMCTOYHUKHU YTIEBOAOPONOB (Yyrojib, MPUPOAHBIA Ta3, HEPTH), MPOAYKTHI HX MEPEepPadOTKH
(6eH3uH), UX poNb B OBITY W MPOMBIIUICHHOCTH. [lOHATHE O OHWOJOTHMYECKH BaXKHBIX
BEIllECTBAaX: Xupax, Oelkax, yrieBoJax — W HUX POJIM B KU3HU 4YesloBeka. MaTepuanbHOe
€MHCTBO OPraHMYECKUX U HEOPraHUUYECKUX COCTUHEHUN.

Kpemnuii, ero ¢usnueckue M XUMUYECKUE CBOWCTBA, MOJY4YEHHUE U MPUMEHEHUE.
Coenunenusi kpemHus B mnpuponae. O6mume mnpeacrtaBieHus o0 oxcuae kpemuus (1V) u
KpeMHueBOM kuciaoTe. CWIMKAThl, UX HCMOJIb30BaHUE B OBITY, B MPOMBIILICHHOCTH.



Baxueiinue ctpouTeabHble MaTepHUallbl: KE€paMHKa, CTEKJIO, IIEMEHT, OCTOH, JKeJIe300€TOH.
[IpoOneMbl 0€30MAaCHOTO UCIOJIL30BAHUS CTPOUTENIBHBIX MATEPHUAIIOB B TMOBCEIHEBHOM
KU3HU.

Xumuueckuit IKCnepumenm:

M3yuyeHHUE OOpa3lloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSHOM KHUCIJOTHI,
MPOBEJICHNE KAUYEeCTBEHHBIX pEakIui Ha XJIOPHUJI-UOHBI W HAONIOJEHHWE NPU3HAKOB HX
MIPOTEKAHMUsI, OMBITHI, OTpakaroue (HU3NYECKUE U XMMHUUYECKHUE CBOMCTBA TajJJOTEHOB M UX
coeIMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE BHJIEOMATEPUATIOB), O3HAKOMJIEHHUE C oOpasiamu
XJIOPUJOB (TaJOT€HHUIOB), O3HAKOMJICHHME C o0paslamMu cepbl U €€ COCIUHCHUSIMU
(BO3MOKHO HCIOJIb30BAaHME BHJICOMATEPHAIOB), HAOIIOJEHUE TIpoliecca OOYIJIMBaHUS
caxapa IMOJi JI€MCTBUEM KOHUEHTPUPOBAHHON CEPHOM KHUCIOTHI, U3YYEHHUE XUMUUYECKHUX
CBOMCTB pa30aBICHHON CEpPHOM KUCIOTHI, TPOBEJACHUE KaueCTBEHHON peakluu Ha Cyiab(ar-
MOH U HaOJI0JICHHE MpHU3HaKa e€ MpOTeKaHus, O3HAaKOMJIeHHE ¢ (PU3UYECKUMHU CBOMCTBaAMU
azora, ¢ochopa M HX COeAUHEHUN (BO3MOXKHO WCIOJIL30BAHUE BUICOMATEPHUATIOR),
oOpasnamMu a30THBIX U (ocOopHBIX yIOOpeHUH, MmonydeHue, coOupanue, pacrno3HaBaHue U
U3YyUYCHUE CBOWCTB aMMHakKa, MPOBEJICHUE KAYECTBEHHBIX pEAKIM HAa WMOH aMMOHUS U
dbochar-uoH 1 u3yueHue NPU3HAKOB UX MPOTEKAHUSI, B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHOU
AQ30THOM KHUCIOTHI C MeAbI0 (BO3MOKHO HCHOJIb30BAaHUE BUJICOMATEPUAIIOB), HU3YyUYECHUE
MO KPUCTAIUTMYECKUX peImIETOK anmasa, Tpaduta, (QysuiepeHa, 03HAKOMIICHHE C
IIPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
POTUBOra3a, MoJIy4yeHue, coOMpaHue, paclo3HaBaHWE U HU3YyUYEHHE CBOMCTB YTIIEKHCIIOTO
ra3a, IpOBEJEHWE KayeCTBEHHBIX pEaklUil Ha KapOOHAT W CWJIMKAT-UOHBI U HU3Y4YEHUE
IPU3HAKOB MX MPOTEKaHUs, O3HAKOMIICHHE C MPOAYKLIHUEH CUIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHne SKCIEPUMEHTAIIBHBIX 3aJ1a4 10 TeMe «BakHelllne HeMeTaulbl U UX COEMHEHUSD.

MeTaJsibl M UX COeIMHEHUS

OOmast xapakTepuCTUKa XUMHYECKHUX JJIEMEHTOB — METAJIOB Ha OCHOBAaHUU HX
nojoxeHus: B llepuonmyeckor cucreme xumuyeckux snemeHTtoB JI. WM. Mengeneera wu
cTpoeHusi aroMoB. CTpoeHHe MeTauioB. Meramnuyeckass CBSI3b M METaJNIMYecKas
KpUCTAJUIMYECKasi peIIETKA. DIEKTPOXUMHUYECKUIN Psijl HANIPSHKEHUN MeTalioB. OU3nyecKue
U XUMHYECKHE CBOWCTBAa MeTauioB. OOmme crnocoObl momydeHus: meTayoB. [lonartue o
KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT KOoppo3uu. CriiaBel (CTajab, YyTyH,
TIOpATIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B OBITY ¥ TIPOMBIIIJICHHOCTH.

[I{esrouHBIE METAIUTIBL: MOJIOKEHUE B llepnoanueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
JI. . MeHneneeBa, CTpOEHHME HX aTOMOB, HaxOXJAeHHE B mnpupoje. Duznueckue u
XUMUYECKHE CBOMCTBa (Ha mpuMepe Hatpus U Kanus). OKCUIbl U THUAPOKCHIBI HATPUS U
kanus. [[puMeHenne meaoYHbpIX METAIIIOB U UX COCITMHEHUM.

[[lenoyHo3eMenbHBIE METAJUIBI MAarHUd WM KajblUW: MOJIOKeHHEe B llepromamueckoi
cucreme xumuueckux aneMeHToB JI. M. MeHnneneeBa, CTpoeHUE UX aTOMOB, HaXOXJICHHUE B
npupojie. DuU3nMYecKkne W XHUMHUYECKHME CBOWCTBA MarHusi W Kaublus. BaxHewniime
COCIMHEHUs Kaiblus (OKCHH, TUIAPOKCU, coiH). JKECTKOCTh BOJABI M CHOCOOBI €€
YCTpaHECHMUSI.



Amromunuii: nonoxenue B llepuogmyeckoil cucreMe XUMHUYECKHUX dieMeHToB /I, .
MenpeneeBa, CTpOCHME aTroMa, HaxoXaAeHuWe B mpupoaec. Duznueckue U XUMHUYECKUE
cBoMcTBa amoMuHMsI. AM(DOTEpHbIE CBOMCTBA OKCUJIA U TUJPOKCUIA ATIOMUHUSL.

Kenezo: mnonoxenue B Ilepuomnueckoir cucrteMe XuMHUeCKUX 3iaeMeHToB JI. H.
MenpaeneeBa, CTpOCHME aTOMa, HaxXOXJIeHUE B mnpupoje. Ddusznueckue M XUMUYECKHUE
cBoMcTBa keneza. Oxcuawl, ruapokcuasl u conu xenesza (1) u xeneza (Ill), ux cocras,
CBOMCTBA U MOJIy4YECHUE.

Xumuueckuiit IKCnepumenHm:

O3HAKOMJICHHE C Oo0pasllaMu METAJUIOB M CIUIaBOB, MX (DU3UYECKUMHU CBOMCTBAMH,
U3y4YeHUe Pe3yJIbTaTOB KOPPO3UU METAUIOB (BO3MOKHO UCIIOIB30BaHUE BUICOMATEPHUATIOR),
OCOOCHHOCTEHM B3aUMOJICUCTBUS OKCHJIAa KajlbIlUs W HATpUs C BOJAOW (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUATIOB), HCCIICIOBAHNE CBOMCTB JXECTKOW BOJBI, MpoIecca
TOPEHUsl Kejie3a B KUCIOpPOoAe (BO3MOXHO HCIIOIb30BaHUE BUJICOMATEPUATIOB), TPU3HAKOB
POTEKAHUS KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJbliUsl, A JIOMUHMS, IIMHKA, JKeJie3a
(I u xenesa (1), meau (I1), HaOIrOMEHME W OMUCAHKE MTPOILIECCOB OKPAIMBAHUS IJIAMEHH
MOHAMU HATpHsl, Kajdusg W Kajublus (BO3MOXHO HCIOJb30BAHUE BHJICOMATEPHUAIIOB),
ucciegoBanue amMQOTEpPHBIX CBOWCTB THUIPOKCHIA aIOMUHUS M TUIPOKCHJIA IMHKA,
pellIeHrE IKCIIEPUMEHTANbHBIX 3a71a4 10 TeMe «BakHeie MeTauibl U UX COSAUHECHUS.

XuMHS U OKpPY:KaLIasi cpeaa

BemectBa u wmaTepuansl B I[OBCEIHEBHOM JKW3HM 4eJoBeKa. be3omacHoe
MCIIOJIb30BaHME BEIIECTB M XUMUYECKHUX peakiinii B ObITy. [lepBasi momoIis Mpu XUMHYECKUX
0’KOTrax M OTPABIICHUSIX.

XUMHUYECKOe  3arpsi3HEHHE  OKpyKawomiedl  cpenbl  (NpeAesbHas — JIOMycTUMAas
KOHIEHTpalus BemiecTs, aanee — [1JIK). Poxs xumuu B perieHuu 3K0JI0rM4ecKuX mpooieM.

Xumuueckuit IKCnepumenm:

U3ydeHre O0Opa3loB MarepuaioB (CTEKJIO, CIJIaBbl METaUIOB, IOJUMEPHBIE
MaTepuabl).

Mescnpeomemmunie ceasu

Peanuzanusa MeXNpeOMETHBIX CBSI3€l MpU M3y4YeHMH XUMHUU B 9  Kiacce
OCYIIECTBIISIETCS] Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK H
MOHSATUMN, SIBISIOIINXCS CUCTEMHBIMHU ISl OTAEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
LUKIIA.

OO0mue ecTecTBEHHO-HAYYHbIC IMOHSATHUS: HAy4YHBIA (PakT, TUMOTE3a, 3aKOH, TEOpHs,
aHanW3, CUHTE3, KiIaccuukamus, TMEePUOANIHOCTh, HAOIIOJIEHWE, OSKCICPUMEHT,
MOJICIMPOBAHUE, W3MEpPEHUE, MOJENb, SBICHUE, MAPHUKOBBIM 3(PGEKT, TEeXHOJOTHS,
MaTepuarbl.

@dusnka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIWJA, H30TOIIbI,
pPaaMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUECKUN 3apsll, NPOBOAHUKH, MOIYIPOBOJHUKH,
TUAJIEKTPUKH, (DOTORIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BELIECTBA, T'a3,
pacTBOp, PACTBOPUMOCTh, KpPUCTAJUIMYECKAs PEIIETKa, CIUIaBbl, (DU3NYECKUE BEIUYUHBI,
€JMHULIBI U3BMEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3bI, COHIIE.



buonorus: gorocuntes, npixanue, 6uocdepa, sKocucTeMa, MUHEpaIbHbIE yA00pEHUS,
MUKPOIJIEMEHTBI, MAKPOJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpasbl, TOPHBIE TMOPOJBI, IOJIE3HBIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.



IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJBbTATHI

JIM4HOCTHBIE pEe3yJbTaThl OCBOSHMSI MPOTrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMS
JOCTUTAIOTCS B XoAe¢ OOydeHusT XUMHUM B E€IWHCTBE Y4YeOHOM U BOCIHUTATEIbHOU
NESATeIbHOCTA B COOTBETCTBUHU C TPAJUIMOHHBIMH POCCHUHUCKUMHU COLUOKYJIHTYPHBIMH U
JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU, MPUHITHIMU B OOIECTBE MpaBWIAMU M HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT MPOIECCaM CaMOTO3HAHUSI, CAMOPA3BUTHUSI U COLMATM3AIUN
00y4Jaromuxcs.

JIM4HOCTHBIE PE3yIbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOUIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIUHN U PACIIUPEHUE ONBITA JCATEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) NnaTpHOTHYECKOT0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIICHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAy4YHOMY HACJICJIUIO, TTOHUMAHHS 3HAYCHUS XUMHUYECKOM HAayKu B JKM3HH COBPEMEHHOIO
oO1ecTBa, CHOCOOHOCTH BIIJIETh IOCTOBEPHON MH(POpMAITHEH O TIEPEAOBBIX JOCTHKEHUSIX U
OTKPBITHSIX MUPOBOM M OTEUECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOWCTBE MUpa U 0OIIECTBRA;

2) rpakIaHCKOr0 BOCIIUTAHUS:

IPEACTaBICHUS O COITMAIBHBIX HOPMaxX M IpaBUJIaX MEXKIUYHOCTHBIX OTHOIIEHUU B
KOJUICKTHBE, = KOMMYHHUKATHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIeIOBATENIbCKOM, TBOPUYECKONW WM APYTHMX BHIAX ACATEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW ACSATEILHOCTH TPH BBITOTHEHUHU YYEOHBIX, MO3HABATEIHHBIX
3a/1a4, BBITIOJTHEHUH XUMHYECKUX OKCIIEPUMEHTOB, CO3JIaHUM YYEOHBIX IIPOEKTOB,
CTpEeMJICHUST K B3aMMOIIOHMMAHHUIO M B3aWMOIIOMOIIM B TIpoOIlecce DITOM ydeOHOH
NESATeIbHOCTH, TOTOBHOCTH OIICHHMBATh CBOE IMOBEJCHUE W IMOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS TIOCJICICTBUIM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSA

MHPOBO33PEHUYECKUE TIPEACTABICHUS O BEIIECTBE M XHMHYECKOM peakIiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONIME OCHOBY JJIs
MMOHUMAHHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, MPEACTaBICHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS TMPHUPOJbI, B3aUMOCBS3SX 4YEJIOBEKa C IMPUPOIAHON CpenoH, o
POJIM XMMUHM B TTIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABAaTEIbHBIC MOTHBBI, HANpPABJICHHBIC HA TOJYyYCHHE HOBBIX 3HAHUM IO XUMUH,
HEOOXOIUMBIE 11 OOBSICHCHHS HAONIOJAaeMBIX TIPOIECCOB W SBIICHHWH, ITO3HABATCIHHOM,
MH(MOPMAIIMOHHOM M YWTATEIbCKOW KYJIBTYpPHI, B TOM YHCJIC HABBIKOB CaMOCTOSTEIbHON
paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEPATypoM, JOCTYMHBIMHU TEXHUYECKUMHU
cpeacTBaMu HHGOPMAITMOHHBIX TEXHOJIOTHH;

HWHTEpeC K O0OYYEHUIO W MO3HAHMIO, JTI0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHMIO, TPOCKTHOM M MCCIEI0BATEIBCKON JEATEIbHOCTH, K OCO3HAaHHOMY
BBHIOOPY HAIPABJICHHOCTH M YPOBHS 00Yy4YCHUSI B JalIbHEHIIIEM;



4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IICHHOCTU KU3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370pOBbIA 00pa3 >KU3HU, OCO3HAHUE MOCJIECACTBUNA U HEMPUSTHUE BPEIHBIX
MPUBBIUEK (YHOTPEOICHHS aJIKOroJisl, HAPKOTHKOB, KYpPEHHsI), HEOOXOIUMOCTU COOJIIOICHUS
npaBuil 0€30MaCHOCTU MPHU OOpaIIeHUU C XUMUUYECKUMH BEIIECTBAMHU B OBITY U peaIbHOM
KU3HH;

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEpEC K TNPAKTUUYECKOMY H3Yy4YeHUI0 Tpodeccuid U Tpyaa pa3iudHOro poja,
yBOXEHUE K TPYyAYy U pe3yjbTaTaM TPYAOBOM MEATEIbHOCTH, B TOM YKCJIE Ha OCHOBE
NPUMEHEHHS] TPEIMETHBIX 3HAHUM 110 XWMHH, OCO3HAHHBIM BBIOOP WHIAMBHUAYATHHOM
TPACKTOPUU TIPOJIOTKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M IMOTPEOHOCTEH, ycHemHoi mnpodeccroHanbHON
NEATeIbHOCTH W Pa3BUTUS HEOOXOAUMBIX YMEHUM, TOTOBHOCTH aJanTHUPOBATHCS B
npodeccruoHaIbHOM cpene;

6) 7K0JI0rH4eCKOro BOCIIUTAHHUS:

AKOJIOTUYECKHU IIeJIECOO0pa3HOe OTHOIIEGHHWE K TPHUPOJIC KaK HMCTOYHMUKY >KHU3HU Ha
3emiie, OCHOBE €€ CYIIEeCTBOBaHUS, TOHUMAaHKUE IIEHHOCTH 3JJOPOBOT0O U Oe3omacHoro odpasa
KU3HM, OTBETCTBEHHOEC OTHOIICHHE K COOCTBEHHOMY (DU3UUECKOMY U TICUXHYECKOMY
3/I0pOBbIO, OCO3HAHKE IIEHHOCTH COOJIIOJIEHHsSI MPaBUJI 0€30MacHOT0 MOBEACHUS MpU padoTe
C BEILECTBAMHU, a TAK)KE B CUTYAILUAX, YTPOKAIOUIUX 300POBBIO U KU3HU JTHOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUA, MOJIy4aeMble MPHU U3YyUYEHUU XUMHH, ISl PEIICHUS
3a/a4, CBSI3@HHBIX C OKpYXXAlolled NPUPOAHON Cperoil, sl TOBBIIMIEHUS YPOBHS
HKOJIOTHYECKON KYJIbTYPhl, OCO3HAHUS TI00ATBHOTO XapaKTepa PKOJOTHMUECKUX MpodiieM U
NyTel UX PELICHHs MOCPEACTBOM METOJOB XUMHUH, HKOJIOTUYECKOTO MBILIIIEHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B ITIO3HABATEIIbHOW, KOMMYHUKATUBHON U COLIMAIIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B coctaBe MerampenMeTHBIX pe3ydbTaTOB BBIAEISIOT 3HAYMMbBIC ISl (POPMUPOBAHUS
MHUPOBO33pPEHUS] OOIIEHAYyYHbIE TOHATUA (3aKOH, TEOpHs, MPUHIMUI, TUIMOTE3a, (DAKT,
CUCTEMA, NPOLIECC, IKCIEPUMEHT U JIPYroe.), KOTOpPbIE HCIOJIB3YIOTCS B E€CTECTBEHHO-
HAyYHBIX Y4YEOHBIX MpeAMEeTaX M TIO3BOJIIIOT HAa OCHOBE 3HAHMM W3 STUX MPEJIMETOB
dbopMupOBaTh TIPEACTABICHUE O IETOCTHOW HAyYHOW KapTUHE MHpA, U YHUBEPCAIbHbBIC
yuyeOHble JeWcTBUS (TIO3HABaTeIbHBIE, KOMMYHHUKATHUBHBIE, PETYJISTUBHBIC), KOTOPHIC
o0OecreuynBalOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITENIBHOMY TUIAHUPOBAHUIO U
OCYIIIECTBJICHUIO YUeOHOM NEeATEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAecTBUA:

YMEHHUSI HCMOJb30BaTh MHPUEMBI JIOTMUYECKOTO MBIIUICHHUS MPU OCBOCHUW 3HAHMIA:
pPacKpbIBaThb CMBICJ XUMHUYECKUX TMOHSATUM (BBIACNIATh HX XapaKTepHbIE MPU3HAKH,
YCTaHaBIIUBaTh B3aMMOCBSI3b C JIPYTMMHU T[OHATHUSIMHU), HCIOIb30BaTh TMOHATHUS JUIsS
OOBSICHEHUS OTIEIbHBIX (AKTOB M SBJICHUW, BBIOUpPATh OCHOBAHUS W KPUTEPUM JIA
KJIacCU(UKAIMU XUMUYECKUX BEIIECTB U XMMHUYECKUX PEAKIUM, YCTaHABINBATH IPUUUHHO-



CJICJICTBEHHBIE CBSI3U MEXK]Y OOBEKTaMU H3YyUYEHHS, CTPOUTHh JIOTMUYECKUE PaACCYKIACHUS
(MHAYKTUBHBIC, IETYKTUBHBIC, 10 aHAJIOTMH), J1€J1aTh BHIBOJIbI U 3aKITIOUEHNUS,

YMEHUE NPUMEHATH B MPOIECCE MO3HAHUS MOHATUSA (MPEIMETHBIC U METAIPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIHU, UCIOJIb3yeMble B XUMHH, MPEOOPa30BbIBATH IIUPOKO
MPUMEHSIEMbIE B XUMHUU MOJICJIbHbIC TIPEACTABICHUS — XUMUYECKHH 3HaK (CUMBOJ
dJIEMEHTa), XUMUueckas (GopMmyja U YpaBHECHHUE XHMHUECKOW pEakIuu — NpU pPEIICHUU
y4eOHO-TIO3HABATEIbHBIX 3a7a4, ¢ YYETOM 3THUX MOJICJIbHBIX MPECTABICHUIN BBISBISATH U
XapaKTEepPU30BaTh CYIIECTBEHHBIC MPU3HAKU U3y4a€MbIX O0BEKTOB — XUMHUUYECKUX BEILECTB U
XUMHUYECKUX PEaKIMi, BBIABISTH 00IHE 3aKOHOMEPHOCTH, MPUUNHHO-CJICACTBEHHBIC CBS3U
U IPOTUBOPEUHS B U3YUaE€MbIX MPOLIeCcCax U SIBJICHUSX.

Ba3oBble uccienoBarejbckue AeCTBHS

YMEHHUE HCIOJIb30BaTh MOCTABIEHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHMS, a
TAaK)K€ B KA4yeCTBE OCHOBBI JJIsi (hOPMUPOBAHHUSI THUIOTE3bI IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

npuoOpeTeHrne OMbITa MO TJIAHUPOBAHUIO, OPTAHU3AIMKU W MPOBEICHUIO YUCHUYECKUX
HKCIIEPUMEHTOB, YMEHHUE HAOIIOAAaTh 32 XOJI0M IPOIIECcca, CAaMOCTOSITEILHO MPOTHO3UPOBATH
ero pesynaprar, GopMyIupoBaTh OOOOIIEHHS M BBIBOJALI IO pe3yjibTaTaM MPOBEAEHHOTO
OTIbITa, UCCIIEIOBAHUS, COCTABIIATH OTYET O MPOJIEIaHHON padoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BbIOMpATh, AHAJTU3UPOBATH W HMHTEPIPETHPOBATH HMH(OPMAIUIO PaA3IUYHBIX
BUJIOB M (POPM TPEICTABICHHUSA, MTOJIYYaeMYyI0 U3 Pa3HbIX UCTOYHHUKOB (HAYYHO-TIOMYJIsipHas
JUTepaTypa XUMHYECKOTO COJAEpKaHus, CIpaBOYHbIE MocoOusi, pecypcbl HHTepHera),
KPUTHUYECKHU OLICHUBATh IPOTUBOPEUHUBYIO U HEAOCTOBEPHYIO MH(POPMAIIHIO;

yMEHHE MPUMEHSTH Pa3IMYHbIe METObI U 3aIIPOCHI MPHU MOUCKE U 0TOOpEe UHPOpMaALIUU
M COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIS BHITIOJHEHUSI YYEOHBIX U TO3HABATEIbHBIX
3alady  ONpeAeNEHHOTO THUMa, TMPUOOpEeTEeHHne OmbiTa B  OOJACTH  HCIOIH30BAHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTUW, OBJAJCHUE KYJIbTYpOW aKTHBHOIO
MCIIOJIb30BAHUS PA3JTMYHBIX MOMCKOBBIX CUCTEM, CAMOCTOATEIHHO BHIOUPATh ONTHUMAIbHYIO
dbopMy mpeacTaBieHUs UHPOPMAIIMK U WUIUTIOCTPUPOBATH pEIIacMbIe 3aJla4d HECI0KHBIMU
CXeMaMH, TuarpaMmamu, IpyruMu popMaMu rpa@uku U uX KOMOUHAIIUSIMH;

YMEHHUE HKCIOJb30BaTh U aHAJIU3UPOBATH B Mpoliecce YYEOHON M HCCIIeI0BATEIbCKON
JESTENBbHOCTH HMHGOPMAIMIO O BIUSHUUA TPOMBIIUIEHHOCTH, CEIhCKOTO XO3SMCTBA H
TPaHCIOPTa HA COCTOSIHUE OKPY’KArOIIEH TPUPOTHON CPEBI.

KoMMyHHUKaTHBHBIE YHUBEPCAJbHbIC Y4eOHbIE 1eHCTBUA:

YMEHHUS 3a/laBaTh BOINPOCHI (B XojAe Auanora W (WIM) OMCKYCCHUHU) MO CYIIECTBY
oOcyx/maeMoi TeMbl, (OPMYIHPOBATH CBOW MPEIOKEHUS OTHOCUTEIHHO BBHITIOJTHCHUS
NPEIOKEHHON 3a/1a4u;

YMEHUSI TPEACTABIATh IMOJIYyYEHHBIE PE3yJIbTaThl MO3HABATEIBHOW AESTEIBHOCTH B
YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0 PEe3yJbTaTOB BBIMOJHEHUS
XUMHUYECKOT0 AKCIEpUMEHTa (1adopaTopHOro OmbiTa, JiabopaTopHOM paboOThl MO
HCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO ITPOEKTA);



yMEHHUSI y4eOHOI0 COTPYAHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOW MMO3HABATEIbHOMN
U HCCIEAOBATENbCKONW NEATEIbHOCTH MPU PELIEHUH BO3HHUKAIOLUIMX NpoOJieM Ha OCHOBE
yu€Ta OOIIMX HHTEPECOB U COTJIACOBaHMS MO3UIMNA (0OCyXkAeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBI», KOOPAWHALIMS COBMECTHBIX NEHCTBHUH, ONPENEICHUE KPUTEPUEB IO
OLICHKE KayeCTBa BBIIIOJHEHHON paOOThI U JPYTHE).

PeryasiTuBHbIC YHHBEpPCAJIbHbIC y4eOHbIC 1CHCTBHS:

YMEHUE  CAMOCTOSTENBHO  ONPENENATh  LENU  JEATEIBHOCTH,  IUIaHUPOBATh,
OCYIIECTBIISIT, KOHTPOJMPOBATb M MpPU HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
NeSATENbHOCTh, BBIOMpaTh Hambonee d(PPeKTUBHbIE CMOCOOBI peuieHus Y4YeOHBIX U
NO3HABATENbHBIX 337a4, CAMOCTOSATEIBHO COCTABIATh WM KOPPEKTUPOBATH MPEJIOKECHHBIN
QITOPUTM JIEUCTBUM TP BBINOJHEHUHU 3aJaHUN C Y4ETOM IMOJYyYEHUsS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaxX — BEIIECTBAX U PEaKIUSAX, OLEHUBAaTh COOTBETCTBHUE MOJYYEHHOTO
pe3yipTaTta 3asBJICHHOM LEIM, YMEHUE MCIOJIb30BaTh M AaHAJIU3UPOBATh KOHTEKCTHI,
npeajiaraéMble B YCJIOBUHU 3aJaHUN.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pe3yabTAaTOB IO OCBOCHHUIO 0053aTE€IBHOTO COAEp>KaHUs,
YCTAaHOBJICHHOTO JaHHOW (enepanbHON pabodeil NporpamMmoi, BBIICISIOT: OCBOCHHBIC
oOy4JaromMMHCS HAay4YHbIe 3HAHMS, YMEHHUS U CIOCOOBI NEUCTBHM, crienuduyueckue s
npeIMeTHON o0nacTu «XUMUs», BUIIBI JIEATEIIBHOCTH MO MOJYYEHHIO HOBOT'O 3HAHMS, €T0
UHTEpOpEeTaluy, NpeoOpa3oBaHUI0 M NPUMEHEHUIO B pA3IUYHBIX Y4E€OHBIX M HOBBIX
CUTYyalUsX.

K xoHuy o6yuyenus B 8 kjiacce rnpeiMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTb COPMUPOBAHHOCTH Y OOYUAIOUIUXCS YMEHHMN:

e pacKphIBaTh CMBICJI OCHOBHBIX XUMHYECKHUX ITOHATUI: aTOM, MOJIEKYJIa, XUMUYECKAN
AJIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BELIECTBO, CMECh (OJAHOpPOJIHAs U
HEOJTHOPOJHAas1), BaJEHTHOCTb, OTHOCHUTEJIbHAsI aTOMHAs M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpPHAas Macca, MAaccoBas JOJISI XUMHUYECKOIO
9JIEMEHTa B COEJUHEHHMM, MOJIIPHBIH OOBEM, OKCHJ, KHUCIIOTAa, OCHOBAaHHUE, COJb,
NIEKTPOOTPULIATEILHOCTb,  CTEIEHb  OKWCJIEHMS,  XHMHYECKas  peakuus,
KJIacCCU(UKAIUS peakUuil: peaklUuu COSAMHEHHUS, PEaKLUU Pa3JIOKEHUs, peakuuu
3aMEILIEHUs, pEeaKkIuu OOMEHa, 3K30- M HHIOTEPMUYECKHE pPEaKIUH, TEIIOBOU
adekT peakiuu, SIPO aToMa, IJICKTPOHHBIM CIIOW aroma, aToOMHas OpOUTalb,
paauyc atoMa, XMMHYECKasl CBsI3b, MOJSpHAas W HENOJIApHAs KOBAJEHTHAsl CBS3b,
WOHHas CBs3b, MWOH, KAaTHMOH, aHWMOH, pacTBOp, MaccoBas J0Js BEIIECTBA
(IpolLleHTHAs! KOHILIEHTPALIMs ) B PaCTBOPE;

e WJUIFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUU W NPUMEHATH 3TU
MOHATHS IPU ONTMCAHUU BELECTB U UX NPEBPALICHUM;

e HCHOJB30BaTh XHUMHUYECKYIO CHMBOJIUKY JJIsi COCTaBJCHHS (OPMYJ BEIIECTB U
YPaBHEHUW XUMUYECKUX PEAKIUN;

e ONpPENENsATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, CTEIEHb
OKHUCJICHMSI DJIEMEHTOB B OMHApHBIX COEIMHEHHSX, MPUHAMJIECKHOCTh BEUIECTB K



ONpeNeNEHHOMY KJIacCy COEIMHEHMH 1o (GopMmynaM, BUJ XUMHUYECKOH CBA3M
(KOBaJICHTHAsI U MIOHHAs1) B HEOPTaHUYECKUX COECIMHEHUSX;

e packpeiBaTh cMbicH [lepuoanyeckoro 3akona /1. . MenneneeBa: 1EMOHCTPUPOBATD
MOHUMAaHUE MEPUOIUYECKON 3aBUCUMOCTU CBOMCTB XMMUYECKHX 3JIEMEHTOB OT HX
nosioxkeHus: B llepuonnueckoid cuUcTemMe, 3aKOHOB COXPAHEHHS MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUY€HHUs, 3aKOHa ABOTaipo;

e ONUCHIBATh M XapakTepu3oBaTh TabiuuHyto ¢opmy llepuoanueckoit cucTemsl
XUMHYECKUX AIIEMEHTOB: Pa3inyaTh MOHITHS «TJaBHAs noArpynna (A-rpynmna)» u
«mobounass noarpynmna (b-rpynma)», Manele u OoJyiblIMe NEPUOABI, COOTHOCUTH
0003HaueHus1, KOTopble uMeroTcs B Tabnuie «Ilepruoanyeckas cucreMa XuMUYECKUX
aneMeHToB [l. 1. MenneneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHYECKUX DIIEMEHTOB (COCTaB U 3apsl sjApa, OOIIee YHUCIO D3JIEKTPOHOB U
pacnpeiefieHue UX M0 3JIEKTPOHHBIM CIIOSIM);

e KJIAaCCU(PUIMPOBATH  XUMHYECKHE  DJEMEHThl,  HEOpPraHWYeCKHue  BEIIEeCTBa,
XUMHYECKUE PeaKIuu (10 YHCIy U COCTAaBYy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, 11O
TEIIOBOMY 3P (DEKTY);

e XapaKTepHu30BaTh (OMHUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB PA3THUHBIX
KJIACCOB, TMOATBEpPKJasi ONHCAHHE MpPUMEpPaMU MOJEKYJSIPHBIX  YpaBHEHUUH
COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIHIA;

e TPOTHO3UMPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B PA3JINUHBIX YCIOBHSIX;

e BBIUHUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JIONI0 XHMHYECKOTO 3JeMEHTa Mo (opmysie COEIUHEHHUS, MaCcCOBYIO
JOJIF0 BEIIECTBA B PAcTBOPE, MPOBOJAUTH PACUYETHI MO YPABHEHUIO XHMHUYECKOMN
peakuuu;

e TMPHUMEHSATH OCHOBHBIC ONEPAIIMU MBICIUTEIBHON NESITEIBHOCTH — AHAIN3 U CUHTE3,
cpaBHEHHE, 0000IEeHHWEe, CHCTeMaTU3aluio,  KJIacCU(UKAIMIO,  BBISBICHHE
NPUYMHHO--CJIEICTBEHHBIX CBA3EH — JJISI U3YYEHUSI CBOICTB BEUIECTB M XUMUYECKUX
peakiuii, eCTeCTBEHHO-HayYHbIE€ METONbI TMO3HAHHS — HaOIOJIeHHe, MU3MEpEHue,
MOJIEJINPOBAHUE, SKCIIEPUMEHT (PEabHbII U MBICIICHHBIN);

e cCIEAOBaTh IpaBHJAM IIOJb30BaHUS XWMHMYECKOW NOCYJOM M J1a0OpaTOPHBIM
00opyI0BaHUEM, a TaKXKe IMpaBWJIaM OOpaIleHHs] C BEUIECTBAMHU B COOTBETCTBUH C
MHCTPYKIUSAMHU 110 BBIIOJHEHUIO JaOOpPAaTOPHBIX XHMUYECKUX OIBITOB IO
MOJIYYCHHIO W COOMpaHWI0 Ta3000pa3HBIX BEIMIECTB (BOIOPOJA W KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJEH PaCTBOPEHHOTO
BEIECTBA, IUIAHMPOBAaTb W  IPOBOJUTH XHUMHYECKHE  DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB LIEJIOYEN U KUCIOT ¢ OMOLIBIO MHAMKATOPOB (JIAKMYC,
benondranenH, METHIOPAHXK U IPYTHUE).

K koHy 00yueHus B 9 kjacce npeIMETHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE JIOJKHBI

OTpaxkaTb CPOPMHUPOBAHHOCTh Y OOYHAIOLIUXCS YMEHHM:

e pacKphIBaTh CMBICJI OCHOBHBIX XUMHUYECKHX MOHSATUN: XUMUYECKUH 3JIEMEHT, aTOM,

MOJIEKYJIa, HOH, KaTUOH, aHHWOH, IPOCTOE BEUIECTBO, CJOKHOE BEIIECTBO,



BaJICHTHOCTb, AJICKTPOOTPUIIATEILHOCTh, CTEIIEHh OKUCIICHUS, XUMUYECKAsl peaKius,
XHUMHYECKasi CBSI3b, TEIUIOBOM 3(h(PEKT peakuuu, MoJib, MOJSPHBIA 00BbEM, pacTBOP,
ANEKTPOJIUTHI, HEINCKTPOJMUTHI, JJICKTPOJUTHYECKAs] JIUCCOLMAIUS, PEaKIHUU
HOHHOTO OOMEHa, Karauu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHUMbIE W
HEOOpaTUMBbIE PEaKIMH, OKUCIUTEILHO-BOCCTAHOBUTENIBHBIE PEAKIIUU, OKUCIUTEINb,
BOCCTAHOBUTEINIb, OKHCJICHHE U BOCCTAHOBJICHUE, aUIOTpPONusi, aM(pOTEPHOCTb,
XUMUYECKasi CBs3b (KOBaJEHTHAsl, HMOHHAs, MeETaJuInueckas), KpUCTajInuecKas
pemeTka, KOppo3usi METAJJIOB, CIIaBbl, CKOPOCTh XUMHUECKON peaKIiu, IPeaeIbHO
nonyctumasi konuentpamus [IIK Bemectna;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSATUNA M MPUMEHSITH TU
MOHSITHUS NPY OMTMCAHUM BEIIECTB U UX MPEBPAICHUIA;

UCIIOJIb30BaTh XUMUUYECKYI0 CHUMBOJMUKY JUISI COCTaBlieHUs (opMys BeEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

OTPENENATh BAJICHTHOCTh M CTENEHb OKHUCJICHUS XHUMHUYECKHX OJJIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJIC)KHOCTh BEIIECTB K OMPEICIEHHOMY
KJIAaCCy COCIMHEHUH 1o GopMysaM, BUJ XUMUUYECKONU CBsI3U (KOBAJICHTHAs, HOHHAS,
METaJUTMYecKasi) B HEOPraHMYECKUX COCJAMHEHUSX, 3apsj HOHA IO XUMUUYECKOU
dbopmyrie, XxapakTep Cpelibl B BOJHBIX pacTBOpPaX HEOPTraHUUYECKUX COCTUHEHUM, THIT
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA;

packpeiBaTh  cMbIci  llepmommueckoro 3axkona J[. WM. Mengeneesa wu
JEMOHCTPUPOBATh €r0 TMOHMMAaHHWE: OMHCHIBATHL M XapaKTEepPU30BaTh TAOIUUYHYIO
dopmy Tlepuoamyeckoil cUCTEMbl XUMHMUYECKHUX AJIEMEHTOB: pazinyaTh MOHATHS
«riaBHas noarpynna (A-rpymnma)» u «mnobounas noarpymnmna (b-rpymma)», manasie u
O0JbIIIME TEPUObI, COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B MEPUOIUYECKOMN
TabJIKIle, C YHUCIOBBIMH XapAaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKHUX
AIIEMEHTOB (COCTaB M 3apsij sApa, 00Iee YUCIo JIEKTPOHOB U pacipeiesieHue ux 1mo
AJIIEKTPOHHBIM CIJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTU B M3MEHEHUHU CBOMCTB
AJIEMEHTOB U X COEJMHEHHN B Mpeaesax MaJIbIX MEPUOAO0B U IIaBHBIX MOJATPYI C
YYETOM CTPOCHUS UX ATOMOB;

KIacCu(UIMPOBATh  XMMHUYECKHE  DJIEMEHTBl, HEOPraHUYECKHE  BEIIECTBa,
XUMUYECKHE peakluuu (10 YUCIY U COCTAaBY YYACTBYIOIIUX B PEAKIIMU BELIECTB, MO
TeIUioBOMY 3(QexTy, 1O MU3MEHEHHIO CTENEeHEW OKHUCICHHUS XUMHYECKHX
AJIEMEHTOB);

XapaKTepru30BaTh (OMHCHIBATh) OOMIME W Crenu(pUUecKrne XUMHYECKHE CBOWCTBA
MPOCTBIX U CIOMKHBIX BEUIECTB, MOJATBEPK/Iasi ONUCAHUE MPUMEPAMHU MOJEKYISPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

COCTaBJISITh YpPaBHEHUS HJIEKTPOJIUTHYECKOW AUCCOIMALMUA KHCIOT, ILIeTo4el u
COJIEH, MOJIHBIE U COKpAUIEHHbIE YPABHEHUS PeaklMii HOHHOTO OOMEHa, YpaBHEHUS
peakiui, MOATBEPKIAIOIINX CYIIECTBOBAHUE TEHETHYECKOM CBA3UM  MEKIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMi MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHca 3TUX peaKIuit;



IIPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3SMOXXHOCTH
IIPOTEKAHUsI XMMUYECKUX IIPEBPALICHUN B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATE OTHOCUTEIBHYI0 MOJICKYJSIPHYIO M MOJISIPHYXO MAaccChl BELIECTB,
MacCOBYIO JOJK0 XHMHUYECKOrO 3JIEMEHTa N0 (OpMyJe COECIUHEHHS, MaCcCOBYIO
IOJII0 BEILECTBA B PACTBOpPE, INPOBOAUTH PACYETHI IO YPABHEHUIO XUMHUYECKOU
peaKkuuy;

coON0aTh IMpaBujia IMOJIb30BAaHUS XUMHUYECKOM TMOCYIOH U J1abopaTOPHBIM
000pyI0BaHUEM, a TAK)KE MpaBUiIa OOpaIIEHMs] C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMU TIO0  BBINOJHEHUIO JaO0OpPAaTOPHBIX XMMHYECKUX OMNBITOB IO
MOJYyUYEHHUIO M COOMPAHUIO ra3000pa3HbIX BELIECTB (AMMHUAKA U YIJIEKUCIIOTO Ta3a);
IIPOBOAUTH PpEAKLMH, NOATBEPKIAIOLIME KAYECTBEHHBIM COCTaB Pa3IM4YHbIX
BELIECTB: PAcloO3HABaTh OMBITHBIM MYTEM XJIOpPUA-, OpOMUA-, HOAUA-, KapOOHaT-,
docdar-, cunukar-, cynbdar-, TUIPOKCUA-HUOHBI, KATHOHbl AMMOHHUS M HOHBI
U3YUYECHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HEOPraHUYECKUX
BEILECTB;

IIPUMEHATH OCHOBHBIE ONEPALIMU MBICIIUTEIIBHON ESITEIBHOCTH — aHAJI3 U CUHTES,
CpaBHeHHE, 000OIIeHHE, CUCTEMATU3allUI0, BBISBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUISI U3YUYEHMS] CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4yHble METOJbl TO3HaHUS — HaOMIOJICHHE, W3MEpPEHUE, MOJIETUPOBAHUE,
HKCIEPUMEHT (peanbHbIN U MBICIIEHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KonuyecTBo 4acoB Cnncok UTOroBbIX Pe3yJbTATOB € Cnoco0
DJIeKTPOHHBbIE YKa3aHHeM 3TanoB UX OLICHKH
Ne HaumenoBaHue pa3jesioB u (uudposnie) ¢opmupoBanus HMTOrOBBIX
n/n TeM NIPOrpaMMbl Bcero Kontpostunt Hpaxruaeckne o0pa3oBaTeJbHbIC IUVIAHUPYEM
¢ padoThbI padoThI pecypesi BIX
pe3yJbTaTo
B
Paznen 1. IllepBonayainbHble XUMUYECKHE TIOHSATHS
PackpbIBaTh cMBICT H3ydaeMbIX [IpaxTugeck
MOHATHH. PackpbIBaTh poib XMMHHU B ast pabora
IPUPOJIE U )KU3HU YEIIOBEKA, €€ CBA3b
¢ Apyrumu Haykamu. Pasnnuath
YHUCTBIC BECIICCTBA U CMCCH,
OJTHOPOJHBIE U HEOAHOPOIHBIE
cmecH. Paznuyartes pusnydeckue u
XxuMudeckue sBieHus. CrnenoBarthb
aJIropuUTMaM HCIIOIh30BAHUS
9KCIEPUMEHTAIBHBIX METOJIOB —
HaOIOICHUS U SKCIIEPUMEHTA.
HaGumonath 1 onuceiBaTh 00BbEKTHI
Xumusi — BakHast 00J1aCTh Bubmiotexa LIOK MIPU TIPOBEIECHUH JEMOHCTPALUI 1
11 €CTECTBO3HAHUS U 5 2 https://m.edsoo.ru/7f41 712a00paTOPHBIX OIBITOB MO U3Y4EHUIO

HpaKTI/I‘-IeCKOf/'I JACATCIBbHOCTHU
YCJIOBCKa

837¢c

(pM3HYIECKHX CBOWMCTB BEIIECTB,
CII0c000B pa3liesieHus: cMecei
BewecTB. [IpoBOANTh XUMUYECKUI
9KCTIEPUMEHT TIPH Pa3JICNICHUH
cMmecelt (Ha mpuMepe OYHCTKI
MIOBapPEHHOW COJIM) B XOJIe
MPaKTUIeCKOil paboTer Ne 2.
CrnenoBath npaBHiIaM MOJIB30BAHUS
XUMUYECKON OCYA0H U
nmabopaTopHEIM 000pPYyIOBaHUEM, a
TaKXKe MpaBmiIaM 0OpaIIeHNS C
XUMHUYECKHMH BEIIECTBAMH B
COOTBETCTBHHM C HHCTPYKIHEH mpn
BBINTOJTHEHUN TTPAKTUYECKON paboThI
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Ne 1. BeIcTpauBath pa3BEpHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
OIIOpOii Ha MHAOPMAIIHIO U3
y4eOHHKA U CIIPAaBOYHBIX
MaTepHalioB, FPaMOTHO
UCTIOJIb30BaTh U3Y4EHHBIN
MOHATHHHBIN anmnapaT Kypca XUMUHI

1.2

BemecTBa n XuMudeckue
peaxmu

15

bubnuoreka [JOK
https://m.edsoo.ru/7f41

837¢c

OnpenensaTs NPU3HAKA XUMHUUECKUX
peaKIuii, yCIOBUS X MPOTEKaHMUSI.
OOBSCHSTH CYIIHOCTh (PU3UUECKUX U
XAMHYECKUX SIBICHUN C TOUKH
3peHHUs] aTOMHO-MOJIEKYIISIPHOT'O
yuenus. Knaccuduippoathb
XUMHYECKHE peakuu (110 YUCITY U
COCTaBY pearupymoumx 1
00pa3yIoIMXCs BEMECTB).
CocraBnsiTh (OpMYJIbl OUHAPHBIX
BEILIECTB 110 BaJICHTHOCTH 1
OIpeNIeTIsATh BaJIEHTHOCTD 10
¢dopmynam BemecTB. PaccTaBisars
KO3 GHUIMEHTHI B YpaBHEHUSIX
XuUMHUYecKkux peakuid. Habmonats u
OIHCBIBATh OOBEKTHI IPH
NPOBECHUH AEMOHCTPALU 1
71a00paTOPHBIX ONBITOB. [IpoBOINTH
BBIYHCIIEHHS 110 HOpMyTIaM
XUMHYECKHX COeIMHCHUN 1
YPaBHEHHUAM XHUMHUYECKHX PEAKIUH.
[TpyMeHATh eCTECTBEHHO- HAyJHbIE
METO/IBI TIO3HAHHS (B TOM YHCIIe
HaOII0IeHNE, MOJICTUPOBAHHE,
9KCIIEPHMEHT U OCHOBHBIE OTepaIiii
MBICTIHTEIbHOH ACSATEIFHOCTH
(cpaBHeHHME, KITacCH(DUKAIIH)
BricTpanBath pa3BEpHYTHIE
MIMCHMEHHBIE U YCTHBIC OTBETHI C
0TIopoii Ha MHAOPMAIIHIO U3
y4eOHUKA U CIIPABOYHBIX
MaTepHaioB, FPaMOTHO

Konrtpomnbna
s paboTa



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

UCIIOJIB30BaTh U3Y4EHHBIN
MOHATUIHBIN anmapaT Kypca XUMUH.

Hroro no pazgeny

20

Pazgen 2. Baxkneiiimme npeacTaBuTe/ M HeOpranuye

CKHX BelIeCTB

2.1

Bozayx. Kucnopon. Ionstue
00 okcumax

bubnuoreka [JOK
https://m.edsoo.ru/7f41

837¢c

Hcrionb30BaTh XMMUYECKYIO
CHMBOJIMKY JUISI COCTaBJICHHS
(hopMyn BemecTB, MOJEKY/ISIPHBIX
YpaBHEHHMI XUMHUUECKUX PEeaKLui ¢
y4JacTHeM KUCIIOpo/a.
XapakTepr30BaTh (OMUCHIBATH)
COCTaB BO3lyXa, (M3NYECKHE U
XMMHUYECKHE CBOWCTBA KUCIOPO/a,
CIIOCOOBI €ro MOIy4eHH,
MPUMEHEHUE U 3HAUEHHUE B IIPUPOLE
" KHU3HH YCIIOBCKA. CpaBHI/IBaTI)
pCaKun ropC€Hus 1 MEAJICHHOT' O
okucaeHus. OObACHATb CYIHOCTb
9KOJIOTUYECKUX NPOOIeM, CBSI3aHHBIX
¢ 3arps3HeHueM Bo3nyxa. CienoBath
mpaBujaM 0e30MacHoi paboTHI B
71a00paTOpUy NP UCHIOJIB30BAaHUH
XUMUYECKOU NIOCYABI U
000pynOBaHMs, a TAKXKE MTPaBHIaM
o0pallleHHs C TOPIOYUMH
BemectBamH. [ImanupoBats u
OCYIIECTBIISATH Ha MIPAKTHKE
XHUMUYECKHE 3KCIIEPUMEHTHI,
MIPOBOJUTH HAONIOAEHNS, AENIATh
BBIBOJIBI TI0 PE3yJIbTaTaM
SKCIIEPUMEHTA NIPH TPOBEICHUT
71a60paTOPHBIX ONBITOB U
MPaKTUIeCKoil paboThl. Berancnats
KOJIMYECTBO BEIIECTBa, 00BbEM raza
o ¢opMyrnaM. Y4acTBOBAaTh B
COBMECTHOI pabote B TpyIIIe.
BricTpanBath pa3BEpHYTHIE
MIICBMEHHBIE U YCTHBIE OTBETHI C
OIopoit Ha HHPOPMALHIO 13

Konrtpomnbna
s paboTa
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y4eOHHKA U CIIPAaBOYHBIX
MaTepHalioB, FPaMOTHO
UCIIOJIB30BaTh U3Y4EHHBIN
MOHATHIHBIN anmnapaT Kypca XUMUHI

2.2

Bonopon.Ilonsarue o
KHCIIOTaX U COMAX

bubnuoreka [JOK
https://m.edsoo.ru/7f41

837¢c

PackpriBaTh CMBICT M3y4aeMBbIX
TIOHSATHI U IPUMEHATH STH MOHATHS
TIPY ONMCAaHUH CBOWCTB BEIIECTB M UX
IpeBpaleHuil. XapaKkTepu3oBaTh
(onmceBaTh) pU3HYECKUE U
XMMHUYECKHE CBOWCTBA BOJIOPO/A,
CIOCOOBI €ro MoNy4eHHs,
npumenenue. Coduparts Iproop A
nonydeHus: Bogopoja. Vcroianp3oBaTh
XUMHUYECKYIO CUMBOJIUKY JJIs1
cocTaBiieHUs ()OpMYIl BEIIECTB,
MOJIEKYJISIPHBIX YpaBHEHHUH
XUMHMYECKUX PEAKIMH C ydacTHEeM
BOZAOPOAA. BeIUUCIATE MOISIPHYIO
Maccy BEIECTB; KOINYECTBO
BeIllecTBa, 00BEM rasza, Maccy
Bewectsa; IIpoBoauTe pacuérsl o
YpaBHEHMSIM XUMHYECKUX PEaKLUii:
KOJIMY€ECTBA, 00BbEMA, MaCChI
BEILIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce
peareHTOB WM NPOAYKTOB PEaKInH.
CrnenoBath mpaBuiIaM 0e30MacHON
pabotel B mabopaTopuu mpu
HCTIONIb30BAaHUN XUMHWYIECKON TTOCY/IBI
1 000PYIOBaHMSA, a TAKXKE TIPABIIIAM
00paIieHns C TOPIOYNMHU
BelecTBaMHy B ObITy. [ImanupoBaTs n
OCYIIECTBIATH Ha MPAKTHKE
XHUMUYECKHE 3KCIICPUMEHTHI,
MPOBOUTH HAOIOACHNS, AENIATh
BBIBOJIBI TI0 pE3yJIbTaTaM
9KCIIEpUMEHTa. Y 4aCTBOBATH B
COBMECTHOI paboTe B rpymme

Konrtponbna
s paboTa

2.3

Boma. PactBopsr. [TonsTre 00

Bbubnnoreka [TOK

PaCKpBIBaTB CMBICJT U3yYaC€MbIX
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OCHOBAHHAX

https://m.edsoo.ru/7f41

837c

TOHATUI U IPUMEHATH STH MOHITHS
TIPY ONMCAaHUH CBOWCTB BEIECTB M UX
IpeBpalleHuil. XapaKkTepu30oBaTh
(hu3nueckre 1 XNMHUYECKNE CBOWCTBA
BOJIbI, €€ pOJIb KaK PaCTBOPHTEIS B
NpUPOIHBIX Tporeccax. CocTaBsTh
YpaBHEHHSI XUMHYECKUX PEAKIHH C
yuacTueM Bonbl. OOBSICHITH
CYIIHOCTB KOJIOTUYECKHX MTpodIIeMm,
CBSI3aHHBIX C 3arps3HEHUEM
MPUPOJHBIX BOJ, CIIOCOOBI OYUCTKU
BOJIbI OT NIPUMECEH, MEPHI TI0 OXpaHe
BOJ OT 3arpsizHeHus. [lnanupoBats u
OCYIIECTBIISITh Ha MPAKTHKE
XUMHUYECKUEC DKCIICPUMCHTDI,
MPOBOIUTH HAOIFOACHUS, JCaTh
BBIBOJBI 110 pe3yJIbTaTaM
OKCICPpUMEHTA ITPU TPOBECACHUN
71a00paTOPHBIX OIBITOB U
npaxkTu4eckoil pabotel. CrenoBath
mpaBujaM 0e30MacHoi paboTHI B
71a00paToOpUy NPH UCHOJIB30BAaHUH
XUMHUYECKOHN MOCYIbl U
obopynoBanust. [IpoBoguTh
BBIUHCIIEHHS C IPUMEHEHHEM
TIOHSITHUS] «MacCOBasi 10N BEIECTBA B
pactBope». BeicTpauBath
pa3BEPHYTHIE TINCHMEHHbIEC U YCTHBIC
OTBETHI C OIOPOH Ha MH(pOpMALNIO U3
y4eOHHKa U CIIPABOYHBIX
MaTepHasoB, TPaMOTHO
UCIIONIb30BATh N3yIECHHBII
MOHSTUKHBIN anmapaT Kypca XUMUU

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHCHUIM

11

bubnnoreka [TOK
https://m.edsoo.ru/7f41

837c

KrnaccupummpoBats nzyqaemoie
BEIIIECTBA 110 COCTABY U CBOMCTBAM.
CoctaBusaTh GopMyIBl OKCHIOB,
KHCJIOT, OCHOBAaHHM, COJICH 1
Ha3bIBaTh UX 110 MEKAYHAPOTHOM
HOMeHKJarype. IIporno3upoBatb

KonTponsHa
st pabora
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CBOICTBA BEUIECTB HAa OCHOBE OOIINX
XHUMHYECKHX CBOWCTB N3Y4EHHBIX
KJIaCCOB/TPYIIT BEIIECTB, K KOTOPBIM
oHu otHOCcsATCA. COCTaBIATh
MOJIEKYJSIpHBIE YPaBHEHUSI PEaKIHH,
WLTIOCTPUPYIOUINX XHMUYECKHE
CBOMCTBa M CIIOCOOBI TIOTYYESHHUS
BEILIECTB M3yYEHHBIX KJIACCOB/TPYIII,
a TaK)Ke MOATBEPIKIArOLIHX
TEHETUYECKYIO B3aUMOCBS3b MEKTY
HUMU. [IpOM3BOANTE BBIYHCIICHHUS TIO
YpaBHEHHSIM XUMHYECKUX PEaKIHi.
[TnaHupoBaTh M OCYIIECTBISATH Ha
MPAKTHKE XUMHYECKHUE
OKCICPUMEHTHI, IPOBOAUTH
HaOIIOEHNS, JEIaTh BEIBOIBI 11O
pe3ysibTaTtaM dKCIepUMeHTa MpU
MPOBEICHIH JIA00PATOPHBIX ONBITOB
U TpakTHueckux padot. CrenoBaTh
mpaBujaM Oe30MacHOi paboTHI B
71a00paTOpUH NP UCHIOJIB30BAaHUH
XUMHUYECKOH MOCYIbl U
obopyznoBanus. BeictpanBats
pa3BEPHYThIE IMCHbMEHHbIEC U YCTHBIC
OTBETHI ¢ OIIOPOi Ha HH(OPMALHIO U3
yueOHHMKA U CIIPABOYHBIX
MaTepHasoB, IPaMOTHO
UCIIONIb30BATh N3yIECHHBII
MOHSITUKHBIN annapaT Kypca XUMUU

Hroro no pazneny

30

Pazgen 3. HCPHOZIPI‘ICCKHﬁ 3aKOH U Hepnozmqeucaﬂ CUCTEMA XUMHNYECCKHUX 3JIEMECHTOB ]_I. HN. MenpaeeeBa. CTpoe}me aToMoOB. XUMHU4YecKas cBsi3b. OKHCIUTEILHO-

BOCCTAHOBHUTEJ/IbHbIC PeaKIIUN

Ilepnoauueckuii 3akoH u
Ilepnoanueckas cucrema
3.1 XUMHUYECKHX dJIeMEHTOB [].
W. Mennene-eBa. CtpoeHue
aToma

bubnnoreka [TOK
https://m.edsoo.ru/7f41

837c

PackprIBaTh CMBICT TIEPHOINIESCKOTO
3akoHa. OMUCHIBaTh CTPOCHHE
tabmuip! «[leprognueckas cucrema
XUMH4YECKHuX dnemenToB 1. 1.
Mengeneesa». MoaenupoBaTh
CTPOEHHE aTOMa, FHEPTETUUECKUX

KonTponsHa
st pabora
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YPOBHEH U OAYPOBHEN IPU MOMOIIH
PHCYHKOB, 3JIEKTPOHHBIX
KOH(Urypanuii n
3JIEKTPOHHOTpapuIecKuX HOpMyI.
[MosicusaTh huznueckuii CMbICI
MOPSIIKOBOIO HOMEPa, HOMEPOB
nepuoja U rpymmnsl JIeMeHTa.
XapakTepr30BaTh XUMHYECKUE
AJIEMEHTBHI NEPBBIX TPEX MEPHOJIOB,
KaJIMi, KanblIuil U UX COeANHEHUS 1O
nosioxeHuto B Ilepuoguueckoit
cucreme /.. Menneneena.
OOBSCHATH 00IIIHE 3aKOHOMEPHOCTH
B U3MECHEHUH CBOMCTB XMMHUYECKUX
3JIEMEHTOB (M3MEHEHHE PaIIyCOB
aTOMOB, JEKTPOOTPULIATEIHHOCTH,
BAJIGHTHOCTH) U UX COEIMHEHUH B
npezenax MajblX IEPHOIOB U
TIaBHBIX MOATPYIII C yIETOM
CTPOEHHUS UX aTOMOB; Y4acTBOBAaTh B
COBMECTHOI1 paboTe B mape Wiu
rpynmne. BeicTpanBath pa3BEpHyThIE
MIICbMEHHBIE U YCTHBIE OTBETHI C
OIopoit Ha HHPOPMAIIHIO U3
y4eOHUKA U JPYTUX HCTOYHUKOB, B
ToM uncie MHrepHera

3.2

XHUMHAYecKas CBS3b.
OKHUCINTENIBHO-
BOCCTAHOBUTEIFHBIC PEAKITIH

bubnuoreka [TOK
https://m.edsoo.ru/7f41

837¢c

PackpbIBaTh CMBICI H3y4aeMbIX
noHATHH. OnpenensiTs BUJ
XUMHYECKOH CBSI3H B COSIMHCHUH.
MonenupoBath CTPOSHUE MOJIEKYI
NP IOMOIIH PUCYHKOB, MOJEIEH,
JJIEKTPOHHBIX M CTPYKTYPHBIX
(dopmyi. Mcmonb30BaTh XHMHYECKYIO
CHMBOJIUKY JUISl COCTABIICHHUS
(hopMyIT BelIeCTB, AJIEKTPOHHOTO
Oamanca peakuuii. OnpenensTe
CTEIeHb OKUCIICHHS aTOMOB
XHUMUYECKHX 3JIEMEHTOB TI0
(hopmynam 1 cocTaBIATh (HOPMYITBI

Kontponsaa
st paboTa



https://m.edsoo.ru/7f41837c
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OMHAPHBIX COCAWHCHHUN IO CTCTICHH
OKHUCJICHUS aTOMOB XHMHUECKUX
31eMeHTOB. ONpeenaTh OKACITUTETh
¥ BOCCTAHOBUTEIb. PaccTaBisTh
K03(ppHUIIMEHTHI B cXeMaXx MPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuit METOA0M IJIEKTPOHHOT'O
bamanca. HabmogaTh XUMHUYeCKHe
OIIBITHI I10 IUIAHY, aHAIU3UPOBATH U
nenath BeiBOAEL. Mcnonb3oBath UKT
JIISL CO3JIaHUsT MOJICIICH, TTOAT OTOBKH
Mpe3eHTalui, JOKIAI0B 10 TeME.
BricTpanBaTh pa3BEépHYTHIC
MICBMEHHBIE U YCTHBIE OTBETHI C
OIopoii Ha MH(OPMAIIHIO U3
yueOHHKA U IPYTHX UCTOYHUKOB, B
ToM uucie MuTepuera

bubnuoreka [IOK
Hroro mo paszaeny 15 https://m.edsoo.ru/7f41
837c
bubnuoreka [JOK
Pe3sepBHOE Bpems 3 https://m.edsoo.ru/7f41
837c
OBIIEE KOJIMYECTBO YACOB 68

I1O0 ITIPOTPAMME
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9 KUIIACC

Ne n/m

HaumeHnoBanue
pa3aeJioB U TEM
NMPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KoHTpoabHbI
e padoThl

IIpakTHyeckue
padoThI

DJIEKTPOHHBbIE
(uudposnie)
o0pa3oBaTejibHbIE

pecypcenl

CnHCOK UTOT0BBIX Pe3yJIbTATOB ¢
YKazaHueM 3TAanoB UX
¢opmupoBanus

Cnoco0
OLICHKH
MUTOIrOBbBIX
IUIAHNPYEM
bIX
pe3yJbTaTo
B

Paznen 1. BemecTBO U XMHU4ecKue pe

AKINHA

11

[ToBTOpEHUE U
yriry0iieHue 3HaHUH
OCHOBHBIX Pa3JIenoB
Kypca 8 kiacca

bubnnoreka [JOK
https://m.edsoo.ru/7f41

a636

XapakTepr30BaTh XUMHYECKUE
AJIEMEHTHI MEPBBIX TPEX MEPHOJIOB,
KaJIMsl ¥ KJIBLUSI [0 MX MOJI0KEHUIO
B [lepuommueckoii cucreme J1. 1.
MenneneeBa. Knaccuguuupopars u
Ha3bIBaTh HEOPraHUYECKUE BEIIECTBA
H3YyYCHHBIX KJIaCCOB. OnuceIBaTh
001I1e XMMUUYECKHE CBOWCTBA
BEILECTB Pa3IMYHBIX KJIACCOB,
MOATBEPXKIaTh CBOICTBA IPUMEPaMHU
MOJIEKYJISIPHBIX YpaBHEHUH
XUMHUUECKUX peakiuil. OnpenensTsh
BUJI XUMHUUECKOM CBSI3U U TUI
KPUCTAJTIMYECKON PELIETKH
Bewectsa. [Iporno3upoBats
CBOICTBA BEILIECTB B 3aBUCHUMOCTH OT
uX CTpoeHus. BeicTpauBaTh
pa3BEPHYThIE IIMCHbMEHHbIE U YCTHBIE
OTBETHI C OIOPOH Ha MH(pOpMALUIO U3
y4eOHHKa U CIIPABOYHBIX
MaTepHasoB, TPaMOTHO
UCIIONIb30BATh N3yIECHHBII
MOHSTUMHBIN annapaT Kypca XUMUU

Konrtposnsna
s paboTa

1.2

OCHOBHEIE
3aKOHOMEPHOCTH
XUMHYECKAX PEaKIHN

bubnnoreka [TOK
https://m.edsoo.ru/7f41

a636

PackppiBaTh CMBICT M3y4aeMBbIX
MOHSTHI U IPUMEHATH 3TH MOHATHSA
TIPY ONMCAHWH CBOWCTB BEIIECTB M UX
npeBpamennii. KitaccudumpoBaTs
XUMHUUYECKHE PEAKLIUU 110 Pa3IUYHbIM
HMpHU3HAaKaM. Y CTaHABIIUBATh
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3aBHCHMOCTB CKOPOCTH XUMHUYECKON
peaKIuy OT Pa3IM4HbIX (HaKTOPOB.
ITporuo3supoBaTh BO3MOKHOCTH
MPOTEKaHUS] XUMUIECKUX
MIPEBpAILEHUH B PA3INYHBIX
ycnoBusx. OnpenensiTe OKUCIUTENb
u BoccraHosurens B OBP.
CocTaBunsTh AIEKTPOHHBIN OanaHC
peakuuy. IIpon3BOANTE BEIYHCIIECHHA
M0 XMMUYECKUM yPaBHEHUSIM.
YuacTBOBaTh B COBMECTHOH paboTe B
nape Wiy rpymnme. BeictpanBaTs
pa3BEPHYThIE IMCbMEHHBIE U YCTHBIC
OTBETHI ¢ OIOPOi Ha HH(OPMALHIO U3
yueOHHKA U CIIPAaBOYHBIX
MaTepHaNoB, IPaMOTHO
UCTIONIb30BaTh U3y4CHHBII
MOHATUIHBIN anmapaT Kypca XUMHH

1.3

DNeKTpoIUTHIECKAS
JIACCOIUAIINS.
XUMHUUYECKUE PEAKIIVH B
pacTtBopax

bubnuoreka [TOK
https://m.edsoo.ru/7f41

a636

PackpbIBaTh CMBICT M3y4aeMBbIX
MOHSTHUH, @ TAKXKE CMbICI TEOPUU
UIEKTPOINTHYECKON ANCCOLUALINN.
OOBACHATD TPUIUHBI
3JIEKTPOIPOBOIHOCTH BOIHBIX
pacTBOPOB BEIIECTB, PA3IMYATh
cra0ble ¥ CHIIBHBIE AIIEKTPOIHTHL.
CocTaBisTh ypaBHEHHUS
JIICCOLMALINN KUCIIOT, LIeIoueh U
COJIEH, TIOJIHBIE U COKpAILIEHHBIE
WOHHBIE YPAaBHEHUS XUMUIECKUX
peakiuii HOHHOTO OOMEHa, KPaTKUe
WOHHBIE YPaBHEHHUS MPOCTHIX
peakuuii THAPOIU3a COIEH.
XapakTepr3oBaTh 00IIIe
XHUMUYECKHE CBOMCTBA BEIIECTB
Pa3NUYHBIX KIACCOB HA OCHOBE
TEOPUU IEKTPOIUTUYECKOU
JIICCOLIMAIINN; TIOATBEPXKIATh
CBOICTBA IPHMEPAMH MOJIEKYIISIPHBIX
Y MOHHBIX YPaBHECHHUH XUMHUYECKUX

Konrtponsaa
s paboTa

IIpakTuueck
ast pabora
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peakuuil. Pematp
JKCIIEPUMEHTAIIbHBIC 3a]]a4H 110
Teme. [ImaHUpOBaTh M OCYLIECTBIATH
Ha MPaKTUKE XUMHUYECKUE
9KCTIEPUMEHTBI, TIPOBOIUTH
HaOITIOICHNS, IeJIaTh BHIBOJIBI 11O
pe3yabTaTaM dKCIIEPUMEHTA TIPH
MPOBEICHIH JIAOOPATOPHBIX OIBITOB
U mpakTrieckux padot. CremnoBaTh
npaBuiiaM 0e30MacHol paboThl B
11a00paToOpHu MPH UCTIOINB30BaHUU
XAMHYECKOH TTOCY/IbI 1
obopynoBanus. [IpoBoITUTH
BBIYUCIICHUA 110 XUMHWYECKUM
YpaBHCHUSAM. YyacTBOBaTh B
COBMECTHOI paboTe B mape uin
rpynne. BeicTpanBath pa3BEpHyThIE
IMCbMEHHBIE U YCTHBIC OTBETHI C
OIopoi Ha MHPOPMALIHIO U3
y4eOHUKA U JPYTUX HCTOYHHUKOB
uHpopMalnm, B TOM YKCIe

WHurepuera

HUroro no pazpery 17

Pa3pen 2. HemeTa/uIbl M MX COEIMHEHUS
OOBSICHATH 00IIIEe 3aKOHOMEPHOCTH [pakrrueck
B M3MEHEHUH CBOMCTB HEMETAJUIOB U as pabora
UX COSJIMHEHUH B Ipeenax Majblx
MIEPHUOIOB U IIABHBIX HOATPYIII
[leproanueckoit cucTeMbl
XHUMHYECKHX JJIEMEHTOB C yIETOM

OOm1ast xapaKTepUCTHKA bubmmorexa [IOK v
CTPOCHHS MX aTOMOB.
2.1 XAMHWYECKHUX AJIEMEHTOB 4 https://m.edsoo.ru/7f41

VIIA-rpymmsr. I'anoresst

a636

XapaxkTepr3oBaTs (HU3NIECKUE U
XHUMHYECKHE CBOMCTBA MPOCTBIX
BEIIECTB TAJIOTCHOB (Ha IIpAMepe
XJIOpA) U CIIO)KHBIX BELIECTB
(xopoBOIOpOA, XIIOPUIA HATPHS),
CIOCOOBI X TOyYEHUS,
NPUMEHEHNE U 3HaYeHUE B TIPHPOJIE
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W JKU3HH denoBeka. OrnpenensTh
XJIOPH/I-NOHBI B PaCTBOPE.
[TraHMpOBaTh M OCYIIECTBISATH Ha
MPaKTHKE XUMHIECKHUE
HKCTIEPUMEHTBHI, TPOBOIUTH
HaOJIOICHNSI, IeNaTh BBIBO/IBI 1O
pe3ysbTaTtaM SKCIepUMeHTa Mpu
MIPOBEICHIH J1A00PATOPHBIX OIBITOB
U mpakTudeckux pabor. CienoBatb
npaBuiiaM 0e30MacHol paboThl B
11a00paToOpHu MPH UCTIOINB30BaHUU
XMMHUUYECKOH MOCYABI 1
obopynoBanus. BeicTpanBath
Pa3BEPHYTHIE MIMCbMEHHBIE U YCTHBIE
OTBETHI C ONOPOii Ha HpOPMALIUIO U3
yueOHHKA U CIIPAaBOYHBIX
MaTepHasoB, TPaMOTHO
UCIIONIb30BaTh U3y4CHHBII
MOHSITUMHBIN annapaT Kypca XUMUU

2.2

OOm1ast xapaKTepUCTHKA
XUMHYECKHX DJIEMEHTOB
VIA-rpymmst. Cepa u eé
COeTMHEeHUS

bubnuoreka [TOK
https://m.edsoo.ru/7f41

a636

OOBSICHATH 0011 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB 3JIEMEHTOB
VIA-rpyniisl 1 BX COeIUHEHHUHN C
Y4€TOM CTPOEHHUS UX aTOMOB.
Xapakrepu3oBaTh (HU3NUECKUE U
XHUMUYECKHE CBOMCTBA MPOCTOr0
BELLECTBA CEPBI U €€ COENMHEHNI
(cepoBomopo/a, OKCHIIOB CEPBHI,
CEpHOMU KUCIIOTHI, CyTb(aTOB),
CIOCOOBI X MOTYYCHUS,
NPUMEHEHNE U 3HAYCHUE B TIPHPOJIE
Y JKU3HHM denoBeka. OrnpenensiTh
HaJIM4ue CyIb()aT-uOHOB B PacTBOpE.
OOBSCHATD CYITHOCTD
9KOJOTMIECKHUX MPOOIIEM, CBSI3aHHBIX
¢ mepepaboTKOi COeNMHEHHI CEepHI.
[TnarMpoBaTh M OCYIIECTBIATH Ha
MPAKTHKE XUMHIECKHUE
9KCIIEPUMEHTHI, IIPOBOANTH
HaOIONICHNSI, 1eNaTh BHIBOBI MO
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pe3yabTaTaM 3KCIICpUMEHTA.
CrneoBath mpaBmiIaM Oe30MacCHOM
paboTHI B TabopaToOpuu MPH
HCTIOTb30BaHUH XUMHYICCKOH TTOCYIBI
1 obopynoBanus. [Ipou3BoaAUTE
BBIYUCIICHHS TT0 XUMUYICCKUM
ypaBHeHHsM. Vcrions30BaTh mpu
BBITIOJTHCHUH YIEOHBIX 3aJaHUI
TEKCTHI y4eOHMKA, CIIPaBOYHBIC
Matepuaisl (ITepuoanueckyro
CHUCTEMY XMMHUYECKHX 3JICMEHTOB J].
U. Menneneena, TabnuIry
PacCTBOPUMOCTH KHCJIOT, OCHOBaHUH
U COJIeH B BOJIC, JIEKTPOXHUMHUCCKUIT
PSAA HAIPSOKEHUI METaJIIOB).
HUcnonb3oBaTh IIpY BBIITOJITHEHHU U
yueOHBIX 33JJaHUi U B Ipoliecce
HUCCIIE€I0OBATENLCKON €I TENLHOCTH
HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XMMHUUYECKOT0 COACPIKAHUS,
CIIPaBOYHbIE MaTEPHAIbI, PECYPChI
WHurepuera

2.3

OOm1ast xapaKTepUCTHUKA
XHMHYECKHX DJIEMEHTOB
VA-rpynmst. A3or,
bocdop u ux coeMHEHUsI

bubnuoreka [TOK
https://m.edsoo.ru/7f41

a636

OOBSICHSTH 00II[1E 3aKOHOMEPHOCTH
B M3MEHEHUH CBOMCTB AJIEMEHTOB
VA-TpyHmsl ¥ X COSIUHEHUH ¢
Y4€TOM CTPOEHHUS UX aTOMOB.
Xapakrepu3oBaTh (HU3NUECKUE U
XHMHYECKHE CBOMCTBA MPOCTHIX
BeIIecTB a3oTa u hochopa u ux
coeTMHEHUH (aMMHaKa, coliei
aMMOHHS, Q30THOH KHCIIOTHI,
HUTpaTOB, okcuaa docdopa (V) u
thocthopHOM KUCIOTHI, PocdaTos),
CIocOOBI UX TIOTYYICHHS,
NPUMEHEHHE U 3HAUYCHUE B IIPUPOLIC
M KHM3HH YesoBeka. Onpenemsrh
HMOHBI aMMOHUS 1 (oc(HaTHOHBI B
pactBope. OOBSCHATH CYLIHOCTD
9KOJOTMIECKHX MPOOJIEM, CBSI3aHHBIX

IIpakTuueck
ast pabora
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C HaXOXK/ICHHEM COSIMHEHUH a30Ta 1
dochopa B okpyxaroriei cpene.
[TraHMpOBaTh M OCYIIECTBISATH Ha
MPaKTHKE XUMHIECKHUE
HKCTIEPUMEHTBHI, TPOBOIUTH
HaOJIOICHNSI, IeNaTh BBIBO/IBI 1O
pe3ysbTaTaM SKCIepUMeHTa Ipr
MPOBEICHIH J1A00PATOPHBIX ONBITOB
U TIPaKTUYecKoi paboTel. CienoBaTh
npaBuiiaM 0e30MacHol paboThl B
11a00paToOpHu MPH UCTIOINB30BaHUU
XMMHUUYECKOH MOCYABI 1
obopynoBanus. [Ipon3BoauTh
BBIYUCIICHUA 110 XUMHWYECKUM
ypaBHeHUsIM. Mcronp30Bath pu
BBINIOJTHEHUH Y4eOHBIX 3aaHUI
TEKCThI Y4eOHHKA, CIIPABOYHBIC
MaTepuaibl (IepHOANYECKYIO
CHCTEMY XMMHUYECKHX JIEeMEHTOB /.
. Menneneesa, Tabnuiry
pPacTBOPUMOCTH KHCIIOT, OCHOBAaHUIA
U COJIEH B BOJE, 3JIEKTPOXUMHUYECKUN
PSA HATPSDKCHUI METaITIOB)

2.4

OOm1ast xapaKTepUCTHUKA
XMMHYECKHX JIEMEHTOB
IVA-rpymmsl. Yriepon u
KPEMHUH U UX
COEIMHEHNS

bubnuoreka [TOK
https://m.edsoo.ru/7f41

a636

OOBSICHATH 00IIIE 3aKOHOMEPHOCTH
B M3MEHEHUH CBOMCTB 3JIEMEHTOB
IV A-rpymiis! 1 BX COeTUHEHHH C
Y4€TOM CTPOEHHUS UX aTOMOB.
XapakTepn3oBaTs (GU3NIECKUE U
XHMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB yIIIeposia U KPEMHHS H X
COeIMHEHUH (OKCHUIOB yIiIeposa,
YrOJIBHOM KHCIIOTHI, KapOOHATOB,
OKCHJa KPEMHUSI, KPEMHHEBOH
KHCJIOTBI, CHIIMKATOB), CIIOCOOBI MX
TONTy4YeHHs, IPUMCEHEHNE U 3HAUCHHE
B TIPHPOJIC ¥ KU3HH YEJIOBEKA.
OOBSCHATD IPUINHHO-
CIJIC/ICTBEHHYIO CBS3b: CTPOCHHE
BeIllecTBa — CBOIcTBa —

Kontponsaa
s paboTa

[IpakTuueck
as pabora
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MPUMEHEHNE — Ha TIPIMepax
COEIMHEHUH yIriiepoa U KpEMHHUSL.
OmnpenensiTeh KapOOHAT- U CHITUKAT-
MOHBI B pacTBope. OOBSICHATH
CYIIHOCTh KOJIOTUYECKHX MpodIieMm,
CBSI3aHHBIX C HAXOXKIECHHEM
YIJIEKUCIIOTO Ta3a B OKPYKaIoIeH
cpene. [loaTBepxkaTh 0COOCHHOCTH
COCTaBa OpPraHNYECKHX BEILECTB
MpUMEpPaMHU TIPOCTHIX COEANHEHU I
(MetaH, 3TaH, STHICH, allCTHIICH,
3TaHOI, TIIMIEPHH, YKCYCHAs
KHCJIOTa), B3aUMOCBSI3b
HEOPTaHWUYECKUX COSTUHEHUN
yriiepoJia ¥ OPraHU4eCKHX BEIIECTB.
OnuceIBaTh poiib OEITKOB, )KUPOB U
YIJIEBOJOB B (DYHKIIMOHHPOBAHUU
KHMBBIX OPraHHU3MOB, COCTaB
MPUPOJHBIX UCTOYHUKOB
YIJIEBOJOPOJIOB, UX POJIb B OBITY U
MPOMBIIIIEHHOCTH. [IpoBOANTS
BBIUHCIIEHUS 110 YPaBHEHUSIM
XUMUYECKUX peakuuid. [Inanuposarts
U OCYILECTBIIATH Ha MPAKTUKE
XHUMUYECKHE 3KCIIEPUMEHTHI,
IPOBOANTD HAOIIONEHMS, IeT1aTh
BBIBOJIBI TI0 pe3yJIbTaTaM
SKCIIEPUMEHTA NIPH TPOBEICHUT
71a60paTOPHBIX ONBITOB U
npakTuaeckux pabor. CienoBaTh
mpaBwiIaM O€30MacHOi paboTHI B
71a00paTOPHH NIPH UCIIONb30BaHUU
XUMUYECKON TOCYABI U
obopynosanus. Hcronb3oBate npu
BBINTOJTHEHUN YIEOHBIX 3aJaHni
TEKCTHI YIEOHNKA, CIIPABOYHBIC
Matepuaisl (Ileproanaeckyto
CHCTEMY XMMHYECKHX 3JIEMEHTOB /.
U. Menpneneesa, Tabnuiry




pPacTBOPUMOCTH KHUCIOT, OCHOBaHUI
U cojieil B BOJIE, DJIEKTPOXUMUUECKUIA
PST HANPSDKCHUH METAJIIIOB)

Hroro no pazgeny

25

Pazgen 3. MeTa/lsIbl M UX COeINMHEHHS

3.1

OO611He CBOMCTBA
METaJLIOB

bubnuoreka [JOK
https://m.edsoo.ru/7f41

a636

PackpriBaTh CMBICT M3y4aeMBbIX
MOHATUI U IPUMEHATH STH MOHATHS
TIPY ONMCAHWH CBOWCTB BEIIECTB M UX
npeBpatieHnii. OOBSCHATH 001IUe
3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 3JIEMEHTOBMETAJLIOB U HX
COE/IMHEHUH ¢ YUETOM CTPOSHHS X
aTOMOB. XapaKTepH30BaTh CTPOCHUE
METaJLIOB, 00IHe GU3NIESCKUE U
XMMHUYECKHE CBOWCTBA METAJIIIOB.
XapakTepHu3oBaTth O0OIIHE CIIOCOOBI
MOJTy4YeHus MeTasuioB. OMUCHIBATH
CIIOCOOBI 3aIIUTHI METAJUIOB OT
koppo3uu. CrenoBaTh NpaBuiIamM
Oe3omnacHoit paboThI B J1abopaToprn
MPU UCTIOJIb30BAHUM XHUMHUUECKOH
MOCY/IBI U 000PYIOBaHHSI.
ITpon3BOIUTH BEIMHCIICHUS IO
YpaBHEHMSM XUMHYECKHX pEaKkLui,
€CIIM OJIMH U3 PEarcHTOB COIEPKUT
IIPUMECH. Y 4acTBOBAaTh B
COBMECTHOI1 paboTe B ape win
rpynne. Mcnons30Bath npu
BBINTOJTHEHUN YIEOHBIX 3aJaHni
TEKCTHI y4eOHNKA, CIIPABOYHBIC
Matepuaisl (Ileproanaeckyto
CHCTEMY XMMHYECKHX JIEMEHTOB /1.
U. Menneneesa, Tabnuiry
PacTBOPUMOCTH KHCIIOT, OCHOBaHUI
U COJIEH B BOJIE, 3JIEKTPOXUMHUYECKUN
psi HaIPsDKEHUH METaJlIOB)

3.2

Bakneiimme metamisl 1

16

Bbubnnoreka [TOK

OOBSICHATH 00IIINE 3aKOHOMEPHOCTH
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HUX COCINHCHUA

https://m.edsoo.ru/7f41

a636

B U3MCHEHUH CBOMCTB
3JIEMEHTOBMETAJIIOB U X
COEIMHEHUI B TPYyMIIax ¢ y4ETOM
CTPOCHHS X aTOMOB.
XapakTepr3oBath (hU3UICCKUE U
XHUMHYECKHE CBOMCTBA MTPOCTHIX
BEILIECTB METAJUIOB U MX COSANHEHU I
(oKCHIOB, THAPOKCHIIOB, CONEH),
CIOCOOBI X TIOyYEHUS,
MPUMEHEHUE U 3HaYeHUE B TIPUPOJIE
Y J)KU3HH YeNOBEKa. Y CTAHABIIUBATh
MPUYHNHHOCIIECTBEHHYIO CBSI3b:
CTpOEHHUE BEUIeCTBa — CBOWCTBA —>
NPUMEHEHUE — Ha NIPUMEPaX
n3y4aeMbIX BelllecTB. Pacro3HaBath ¢
MOMOIIBI0 KQUECTBEHHBIX PEaKIIUii
HWOHBI MCTAJIJIOB. MarHus, KaJlbIus,
aIIOMUHMS, IIMHKa, xene3a (1) n
xenesa (1), menu (11). foka3zpBaTh
aM(OTEepHBIl XapaKTep OKCUIIOB U
THAPOKCUJIOB aIFOMUHHUS U LIUHKA.
[TnaHupoBaTh U OCYIIECTBIATH Ha
IPaKTUKE XUMUYECKUE
9KCIEPUMEHTHI, IPOBOIUTH
HaOJIO/IeHNS, J1eJIaTh BEIBOJBI 110
pe3yabpTaTaM KCIEPUMEHTA TIPH
NPOBEEHIH JIAOOPATOPHBIX OIBITOB
U TpakTHIeckux padot. CiegoBaTh
mpaBmiIaM O€30IMacHOi paboTHI B
Ja00paToOpuy NPH UCHIOJIB30BAaHUH
XUMUYECKON NOCYABI U
obopynoBanus. [Ipon3BonuTh
BBIYUCIICHHS 110 XUMHYECCKHM
yYpaBHEHUSM. Y4acTBOBATH B
COBMECTHOI1 paboTe B mape wmin
rpynne. BrictpauBaTh pa3zBEpHYyTHIE
MIHCHMEHHBIE U YCTHBIC OTBETHI C
OIopoit Ha HHPOPMAIHIO U3
y4eOHHKa U CIIPABOYHBIX
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MaTepHaioB, FPaMOTHO
UCIIOJIB30BaTh U3Y4EHHBIN
MOHATHIHBIN anmnapaT Kypca XUMUHI

Hroro no pazgeny

20

Paznen 4. Xumusi 1 OKpykamomas cpeaa

4.1

Bemectsa u Matepuasl B
JKU3HH YeJIOBEKa

bubnuoreka [IOK
https://m.edsoo.ru/7f41

a636

XapakTepu3oBaTh pOJIb XUMHUH B
Pa3IHYHBIX chepax IesTCTEHOCTH
JIFOJICH, OCHOBHBIE BEILIECTBA K
MaTepHalIbl, IPUMCHSIEMbBIC B )KA3HU
COBpPEMEHHOr0 4yenoBeka. OOBsICHATh
ycII0BUsI O€30T1acHOTO
HCIIOJIb30BaHUs BEHICCTB U
XMMHUYECKUX PEAKIH B OBITY.
AHanu3upoBaTh M KPUTHYECKU
OLICHUBATh I/IHq)OpMaHI/IIO O BJIUSTHUH
MPOMBIIIJICHHOCTH, CEIbCKOTr0
XO035IICTBa, TpaHCIIOpTa U JIp. HA
COCTOSIHUE OKPYXKAIOLIEeH Cpeibl.
YMeTb OKa3bIBaTh NEPBYIO MOMOIIIb
MPU XUMHUYECKHX OXKOrax M
orpasieHusx. [[puHumare yuactue B
00CY)KIeHIH TIPOOJIeM XUMHUYECKOH U
9KOJIOTUYECKOI HAPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO TIO3UIINIO
IO Mpo0IeMe U NpeIarath
BO3MOJXKHBIE ITYTH €€ peleHus

Hroro no pazgeny

PesepBHOE Bpemst

bubnuoreka [TOK
https://m.edsoo.ru/7f41

a636

OBIIEE KOJIMYECTBO YACOB
1O TPOTPAMME

68
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