


MNOACHUTEJIBHASA 3AITNCKA

[Iporpamma no XMMHM Ha ypOBHE OCHOBHOrO 0OIIero oOpa3oBaHMsI COCTAaBJIEHA Ha OCHOBE
TpeOOBaHUH K pe3ysIbTaTaM OCBOCHHsI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro
obpazosanwust, npencrasieHHbix B PIOC OO0, a Takxke Ha ocHOBe (enepanbHON pabouelt mpo-
rpaMMbl BOCITUTAHUS U C YYETOM KOHIEMNINH MPenoaBaHus yueOHOro npenmera « XuMus» B o0pa-
30BaTeNbHBIX Opranusanusax Pocculickon @enepanun.

[Iporpamma no XUMHH JaET MPEACTABICHNUE O LeisIx, o0mei crparernu oOydeHusi, BOCIIUTA-
HUSl M Pa3BUTHs OOYYarOIIUXCS CPEACTBAMU y4eOHOTO NpeAMeTa, YCTaHABIMBAET 00s3aTeNbHOE
NPEAMETHOE COAEpIKaHNe, PEAyCMATPUBAET PacIpeeIeHNe ero 1o KJaccaM U CTPYKTYPHUPOBAHHUE
Mo pasfesiaM U TeMaM MPOTrPaMMbI MO XUMHUH, ONPEAENSieT KOJMYSCTBEHHbIE H KAYeCTBEHHBIE Xa-
PAKTEPUCTUKU COACPKAHUS, PEKOMEHIYEMYIO IOCJIENOBATEIbHOCTh HU3YUEHUS XUMHU C YIETOM
MEKIPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBS3EH, JIOTHKH Y4eOHOro mpoiecca, BO3PacTHBIX 0COOEH-
HOCTEH 00y4aroIuXCsl, ONpeaeNsieT BO3MOKHOCTH NMpeaMeTa JJisl peaiu3alin TpeOOBaHUM K pe-
3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa30oBaTeNIbHON MpOrpaMMbl HA YPOBHE OCHOBHOTO 00IIero oo-
pa3oBaHus, a Takke TpeOOBaHMI K pe3yiapTaraM OOyuUeHHs] XMMHU Ha yPOBHE LEJeH H3YYEeHUS
NpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENbHON NEATENIbHOCTH O0yYaroIIerocsi mo OCBOE-
HUIO y4eOHOTO COepIKaHus.

3HaHHE XUMHUH CIY)KUT OCHOBOH U1t (POPMHPOBAHHUS MHPOBO33PEHUsT O0YYarOIIErocsi, ero
MPEICTABICHUNH O MAaTePHATLHOM EIMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (PopMupyembie XuMueh
NPEACTABICHUS O B3aHMMONPEBPALICHUAX YHEPIHMU M 00 HBOJIOLUH BEIIECTB B MPUPOAE, O MYyTAX
pewennst riIo0aNbHBIX MPOOJIEM yCTOHYMBOrO Pa3BUTHS UEIOBEUECTBA — CHIPbEBOM, SHEpreTHUE-
CKOM, MUILIEBOH U SKOJIOTUIECKOH 0€30IacHOCTH, MPOOIeM 3APaBOOXPAHEHHUSI.

H3zydenue xumuu:

CHOCOOCTBYET peai3aliil BO3MOXKHOCTEH Ui caMOpasBUTHA U (POPMHPOBAHUS KYJBTYPbI
JUYHOCTH, €€ 00Iell U (PYHKIIMOHATBHOU IPAMOTHOCTH,

BHOCUT BKJIaJ B (POPMHUPOBAHHE MBILUICHUS W TBOPYECKHX CIOCOOHOCTEH OOyYaromuxcs,
HABBIKOB MX CAMOCTOSITEJIBHON Y4eOHOW NesITeIbHOCTH, HKCIEPUMEHTAJBbHBIX U HCCIIEAOBATEINb-
CKUX YMEHUHN, HeOOXOUMBIX KaK B MOBCETHEBHOW JKU3HU, TaK U B IPO(PECCUOHATILHON eATETbHO-
CTH,

3HAKOMHT CO CHenn(UKON HAYYHOTO MBILUICHUS, 3aKJIaAbIBAET OCHOBBI LIEJIOCTHOTO B3TIIAAA
HA €QUHCTBO TPUPOILI U YENOBEKA, SIBJSIETCSI OTBETCTBEHHBIM 3TArioM B (POPMUPOBAHUU €CTe-
CTBEHHO-HAyYHOH IPaMOTHOCTH OOYYarOIIUXCSL;

crocoOcTByeT (POPMHUPOBAHHIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHMSM,
K MPUPOJZE, K YEJIOBEKY, BHOCHT CBOM BKJIAJ] B KOJIOTHYECKOe 0Opa3oBaHHe O0YHarOIINXCSL.

JlaHHBIE HATIPaBJIEHUsT B OOyUYE€HUN XUMHUH 00eCTIeunBatOTCsl crienn(ukoit cogepxanus yued-
HOTO TIPEAMETa, KOTOPBIH SBJISIETCS MEAarorniecku aIanTUPOBAHHBIM OTpakeHreM 0a30BOH HAyKU
XHUMHHU Ha ONPEAEIEHHOM JTale €€ pasBUTHSL

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPHEHTHUPOBAH HAa OCBOEHHE 00y-
YAIINMHCS CUCTEMbI TIEPBOHAYAIBHBIX MOHITHIA XUMHH, OCHOB HEOPTAaHHMYECKOH XUMHUU U HEKO-
TOPBIX OTEIbHBIX 3HAYUMBIX MOHSITHI OPraHUYECKONH XUMUU.

CTpykTypa comepkaHus IPOrpaMMBbl IO XUMHUH CPOPMHPOBAHA HA OCHOBE CHCTEMHOI'O TOA-
xoja K €€ nzyueHuro. ConeprkaHue CKIAAbIBAETCS U3 CUCTEMBI MIOHSITHIA O XUMHYECKOM 3JIEMEHTE U
BEIECTBE U CUCTEMBI MOHIATHH O XUMHUYeCKOl peakiun. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30-
BaHbI [0 MPUHLHUITY MOCIEIOBATEIBHOIO PA3BUTHS 3HAHUH Ha OCHOBE TEOPETHUYECKUX MPENCTaBIIe-
HUM pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoanyeckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOIO 3aKOHa XUMUH,

— YYeHHs O CTPOSHHUH aTOMa M XUMHYECKOH CBSI3H,

— TPEACTaBJIEHUH 00 3IEKTPOIUTUYECKON TUCCOLMANY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaAHUSI PACCMATPUBAIOTCS HA OCHOBE SMIHPUYECKU MOJYYCHHBIX U OCMBIC-
JIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIHHO OT OMHOTO YPOBHS K JPYrOMY, BBITONHSIS (PyHK-



[UU OOBSICHEHUS ¥ TIPOTHO3UPOBAHUS CBOWCTB, CTPOSHUSI U BO3MOKHOCTEH MPAKTUYECKOTO MPHMe-
HEHUS U TIOJyYSHHUS] U3Y4aeMbIX BEIECTB.

OcBOeHHEe TIPOrpaMMBbI [0 XUMHHU CIIOCOOCTBYET (DOPMHUPOBAHHUIO MPEACTABIIEHUS O XHUMHUYE-
CKOH COCTAaBJISIIOIIEH HAyYHON KapTUHBI MUpPA B JIOTHKE €€ CUCTEMHON IMPUPOABI, IEHHOCTHOIO OT-
HOIICHHSI K HAYYHOMY 3HAHUIO M METOAAaM TO3HaHUsA B Hayke. M3yueHne XUMUM MPOUCXOAUT C
MPUBJICYCHUEM 3HAHUI U3 paHee U3YYeHHBIX y4eOHbIX npenmeroB: «OkpyKaromuii Mupy, «buomno-
rus. 5—7 knacce» U «Pusuka. 7 Kiaaccy.

[Ipu M3y4eHUN XUMHH TPOUCXOAUT (POPMUPOBAHNE 3HAHUI OCHOB XMMUYECKOW HAYKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKON AEATEIbHOCTH YeJIOBeKa U KaK OJHOTO M3
KOMIIOHEHTOB MHUPOBOU KYJbTYphl. 3amadya y4eOHOro mpeamMera COCTOUT B (POPMHUPOBAHUH CHUCTE-
MBI XUMUYECKIX 3HAHUIA — BaKHEUIHNX (DAKTOB, MOHSITHIA, 3aKOHOB U TEOPETHYECKHUX TOJIOKEHUH,
JOOCTYMHHBIX 0000IEHNH MUPOBO33PEHUECKOTO XapaKkTepa, s3blka HAYKH, B MPHOOINEHUH K Hay4-
HBbIM METOJIaM MMO3HAHUS MMPU U3YYE€HUU BEUIECTB U XUMHUYECKUX PEAKIIHil, B (OPMUPOBAHUU U pa3-
BUTHUH TIO3HABATENbHBIX YMEHUM W WX NPUMEHEHHH B Yy4eOHO-TIO3HABATEBbHOW U y4eOHO-
UCCJIEIOBATEIbCKON NesTENIbHOCTH, OCBOGHUU MPABUJ O€30MacHOro OOpaleHusl ¢ BEIIeCTBAMU B
MOBCETHEBHOMN KU3HU.

[Ipu u3ydeHnn XUMHUH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus BA)KHOE 3HAYEHHE MPUO0-
penu Takue Leu, KakK:

— hopMHPOBAHKE MHTEJUICKTYAIBbHO PA3BUTOHN JIMYHOCTH, TOTOBOM K CaMOOOPa3OBaHUIO, CO-
TPYOHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTHIO PEIIeHUH, CIOCOOHOH aaanTUpOBaThCs K OBICTPO
MEHSFOIINMCS YCJIOBUSIM YKU3HH,

— HAIIPaBJICHHOCTh OOYYEHUs HA CUCTEMATHYeCKOe MPHUOOINeHne 00ydYaromuxcsi K CaMOCTOSI-
TEJbHOW MO3HABATEIPHON JESTEIbHOCTH, HAYYHBIM METOJaM MO3HAHUS, (POPMHUPYIOIIUM MOTHBA-
IIUIO ¥ PA3BUTHE CITOCOOHOCTEHN K XUMUHU,

—obecrieyeHue yCIOBUH, CIOCOOCTBYIOLINX MPUOOPETEHUIO O0YYArOIIIMMHUCS OIbITa PA3HOO0-
pPa3HOU NeATebHOCTH, TIO3HAHMS M CAMOIO3HAHUS, KJIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCH-
[UH), UMEIOIINX YHUBEPCATbHOE 3HAYCHHE TSI PA3JIMYHbBIX BUIOB EATEIHHOCTH,

—dopmupoBaHre oOIIeH (YHKIIMOHATBPHOW W €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
YuClie YMEHUH OOBSCHATh U OLICHUBATD SIBJICHUS] OKPYKAIOIIET0 MUPA, UCTIONb3Ysl 3HAHUS U OIIBIT,
MOJTyYEHHBIE TIPYU U3YYSHUU XUMUH, PUMEHSITh UX MPU PELICHUH POOJIeM B MOBCEIHEBHOM JKU3HU
U TPYAOBOM NEATEIbHOCTH,

— hopMupOBaHKE Y OOYYAOIINXCS TYMaHUCTUYECKUX OTHOIICHUH, MOHUMAHUS [IEHHOCTH X -
MUYECKUX 3HAHUU JUI BBIPAOOTKH 3KOJIOTMYECKH 1eJIeCO00Pa3HOro MOBEACHMSI B OBITY U TPYAOBOH
JEATEIbHOCTH B LIEJIAX COXPAHEHHUsI CBOETO 310POBbsl U OKPYKAIOIIEH MPUPOIHON CPEIbI,

— pa3BHUTHE MOTHBALIMK K OOYYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIFO U CAMOBOCITUTAHHUIO HA
OCHOBE YCBOEHUs OOIIEeYEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPOQIIS U
HATPaBJIEHHOCTHU JaJIbHEHIIIero 0Oy4eHusl.

OO1mee 4nco 4acoB, OTBEAEHHBIX JJIsl U3yUEHUs] XUMHUH Ha YPOBHE OCHOBHOTO 00111ero odpa-
3oBanwms, coctaBysieT 142 yaca: B 8 kacce — 72 daca (2 yaca B Henento, 36 Henenb), B 9 kinacce — 70
4acoB (2 yaca B HeNeNo, 35 Henenb).

COAEP/KAHUE OBYYEHUA

8 KUJIACC

llepBoHavanbHBIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XMMHUU B JKU3HU 4YeJOBEKa. XUMUS B CUCTeMe HayK. Tena u BelecTna.
®dusnueckre CBONCTBA BEIIECTB. ArperarHoe cocTosinue BewecTs. [IoHATHe 0 MeTOnax MO3HAHUS B
xumuu. Uncrele BemecTBa 1 cMecu. CriocoObl pa3aeNieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMHYECKHE 3JIeMeHTbl. CHUMBOJIBI XUMHUECKUX 3JIeMEHTOB. [IpocThie
U CJIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.



Xummueckasi popMyJia. BaneHTHOCT aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocrasa BemecTs. OTHocuTeNbHast aToMHas Macca. OTHOcUTENbHAsE MOJIeKyJIsipHast Macca. Macco-
Bas AOJIS1 XUMUYECKOTO 3JIEMEHTa B COEIUHEHUH.

Komnuectso Bemectsa. Monb. Mossipaas macca. B3auMocCBsi3b KOJIMYECTBA, MAacChl U YUCTIA
CTPYKTYPHBIX €UHUIL BeecTBa. Pacyérel o GopMysiaM XUMHUECKUX COCAHMHEHH.

dusnyeckre U XUMUUECKHe SBJIeHMs. XUMHUUecKasl peakius U e€ NpU3HaKu. 3aKOH COXpaHe-
HUSI MacChl BElIeCTB. XUMHUYECKHe ypaBHeHUs. Kiaccudukanmst XuMHUECKUX peakiui (coennHe-
HUSI, PA3JIOKEHUs], 3aMEIeHUs], OOMeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XUMHYECKOH MOCYOH, mpaBuiaMu padotsl B jaboparopuu u npuémamu obpa-
IIEHUs C JTabOpaTOpHBIM 0OOPYIOBAaHUEM, H3YUEHHE U OMMCaHUe (PH3MUYECKUX CBOMCTB OOpasLOB
HEOPTaHUYECKUX BEINeCTB, HaOmoneHne pu3nueckux (TUIaBJIeHe BOCKA, TasHUE JIba, PaCTHpPAHUE
caxapa B CTYIKE, KHTICHHE U KOHIEHCALUS BOJbI) M XUMHUYECKUX (TOpEHHE CBEYH, NMPOKATHBAHHE
MEITHOM MPOBOJIOKH, B3aUMOJEHCTBHUE MeJia C KUCJIOTOH) SIBJICHUH, HAOMIOAeHNEe 1 ONHUCAaHUe TPH-
3HAKOB MPOTEKAHMSI XUMHYECKHIX peakuui (pa3joKeHne caxapa, B3auMOJeCTBIE CEPHON KUCIIOTHI
¢ xJyopuzoM Oapusi, paznokeHue ruapokcuna mean (1) mpu HarpeBaHnM, B3aMMOACHCTBUE Kele3a
¢ pactBopoMm conu menu (II), usydenne criocoOOB pazmeneHHs cMeceid: C MOMOIIBI) MAarHWTa,
¢unbTpOBaHMe, BbINAPUBAHKUE, NUCTHILUIILNSA, XpoMaTorpadus, NpOBENEHNE OYHCTKU MMOBAPEHHON
COJIM, HAOMIOIEHNE U ONHCAHWE PEe3yJIbTATOB MPOBEACHHS OIBITA, WLTFOCTPUPYIOIIETO 3aKOH CO-
XPaHEeHUs] MaCChl, CO3TAHUE MOJIENIeH MOJIEKYJT (IIapOCTEPKHEBBIX ).

Baxneiimue npeACTABUTEH HEOPTAHHYECKHX BElleCTB

Bosayx — cmech razos. Cocras Bo3ayxa. Kucnopon — aneMeHT u mpocroe Bemiectso. Haxox-
JeHUEe KUCIIOpOoaa B Mpupoze, PU3NIeCKue U XUMUIECKHe CBONWCTBA (peakuuu ropeHusi). OKCHubL.
IIpumenenune kucnopona. CrocoObl MONyYeHHsT KUCIOPOa B JJAOOPATOPUH U MPOMBILIUIEHHOCTH.
Kpyrosopot kucnopozaa B mpupoze. O30H — aJutoTponHas MOAH(UKALINS KUCIOPOA.

TennoBoit 3¢ pexT XUMHUIeCKOH peakLuyu, TEPMOXUMHYECKHE YPABHEHUS, 3K30- U HAOTEP-
MHUECKHE peakiuu. TOITMBO: yrojb U MeTaH. 3arpsisHeHHe BO3/yXa, YCHIICHHE MapHUKOBOTO 3 (-
dbexTa, pa3pylmeHre 030HOBOTO CJIOSL.

Bonopon — anemenT u npocroe BemecTBo. Haxoxxaerue Bonopona B mpupoze, pusnueckue u
XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoydeHuss. Kucnorsl u comm.

MonsipHbiii 00bEM Ta30B. Pac4éThl MO XUMHYECKUM YPABHEHUSIM.

dusnueckue CBOMCTBA BoAbL. Bona kak pactsopurens. Pactsopbl. HaceleHHbIE 1 HEHACHI-
ILIIeHHbIE pacTBOpbL. PacTBOpuUMOCTh BelecTB B Boae. MaccoBasi 10JIsl BELIeCTBa B pacTBOpe. XHU-
Mu4eckue cBoicTBa BoAbl. OcHOBaHUs. Ponb pacTBOPOB B MpHUpO/E U B KU3HU denoBeka. Kpyroso-
POT BOABI B IPUPOE. 3arpsi3HeHHEe NPUPOIHBIX BoA. OXpaHa U OUUCTKA MPUPOAHBIX BOJ.

Knaccupukauus neoprannueckux coenuneHuii. Oxcnnpl. Knaccudukaums okcunos: coneod-
pasyroinue (OCHOBHBIE, KUCJIOTHBIE, aM(pOTepHbIE) U HecoeoOpasyromue. HoMeHknaTypa OKCHIOB.
dusnueckue U XUMHYECKHE CBOMCTBA OKCUAOB. IlonyueHne okcuaos.

OcnoBanmst. Knaccudukauus OCHOBaHMIA: IIENOYM W HEpacTBOpUMble ocHOBaHHs. Homen-
KJIATypa OCHOBaHUN. Pu3nyueckue U XUMHYECKHe CBOMCTBA OCHOBaHM. [lonydeHne OCHOBaHUI.

Kucnorer. Knaccupukanus kucnor. Homenkmatypa xucnor. ®Pu3ndeckue U XUMHUYECKHE
cBoricTBa KUCIOT. Psia aktuBHocTH MeTasuioB H. H. bekerosa. [lonyyenue kucnor.

Conu. Homenknarypa coneil. @usnueckue U XUMUUeckue cBoiicTBa cosell. [lonmyuenue co-
nen.

I'eneTnueckas cBsA3b MEKAY KJIACCAMH HEOPTraHUYECKUX COSIUHEHUI.

Xumuueckuil IKcnepumenm:

KA4eCTBEHHOE OIpEIeNIEHHEe CONepKaHMsl KHCIOpPOAa B BO3AyXe, MOJy4YeHHe, cOOHMpaHue,
pacrio3HaBaHUE U M3YYEHHE CBOICTB KUCIOPONa, HAOMFOACHNE B3aMMOICHCTBHSI BEIIECTB C KHCIIO-
POIOM M YCJIOBUSI BOSHUKHOBEHUS M MPEKPAIIEHUs TOpeHus (MmoXkapa), O3HaKOMIIeHHe ¢ oOpa3naMu
OKCHJIOB W OITMCAHWE HUX CBOMCTB, MOJyuYe€HUE, COOMpaHHUe, paClO3HABAHWE U M3YUYCHHE CBOMCTB
BOnOpoAa (ropeHue), B3auMoeiicTerue Bogopoaa ¢ okcunom meau (1) (BO3MOXKHO UCTIONB30BaHUE
BU/IEOMATEPHAJIOB), HAOMOIeHHE 00Pa3LIOB BEINECTB KOJINYECTBOM 1 MOJIb, MCCIeOBaHUE OCOOCH-



HOCTEH pacTBOPEHMS BELIECTB C PA3JIMYHON PaCTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C OIpe-
NENEHHOW MacCOBOM [OJied pPacTBOPEHHOIO BELIECTBA, B3aUMOJCHCTBHE BOABI C MeETaJJIaMHU
(HaTpueM W KajbLueM) (BO3MOXHO HCIOJB30BAHHUE BHIEOMATEPHANIOB), MCCIENOBaHHE OOpa3LOB
HEOPTraHMYECKUX BEINECTB PA3IMYHBIX KJIACCOB, HAOJMIOJACHNE M3MEHEHUS! OKPACKH WHAMKATOPOB B
pacTBOpax KUCJIOT W LIeNo4el, n3yueHue B3aumonericteus okcuna meau (I1) ¢ pactBopomM cepHOi
KHCJIOTBI, KUCJIOT C METAJIJIaMH, PEaKLIUi HeUTpalu3alyy, NoJy4eHHe HEPaCTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJTHOIO MeTajula APYTMM U3 PacTBOPA COJH, PELICHUE SKCIEPUMEHTAIbHBIX 3a7a4 MO
TeMe «BakHeHInne K1acchl HEOPraHUYECKUX COCTUHEHUID.

Ilepuoanueckni 3axkoH u Ilepuoanyeckas cucrema xumuieckux djiementTos /1. . Men-
aeneesa. CtpoeHne atoMoB. XumMu4eckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaK-
MU

[TepBble MOMBITKH KJIACCU(UKALMU XUMHYECKHX 3JeMEHTOB. [IoHATHE O rpymnmax CXOAHBIX
3JIEMEHTOB (IIEJIOYHbIE M INEJIOYHO3EMENbHBIE METAJUIbI, TAJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEpHbIE OKCHIIBI U TUAPOKCHIBL

Ileppuognueckuii  3akoH. Ilepuoguueckas cucrema  XUMHYECKHX  3JeMeHTOB [l
U. Menpeneea. KoporkonepuonHast u amuHHonepuoaHast ¢popmel [leproamueckoll CHCTEMBI XH-
muyeckux snemenTos . M. Menneneesa. Ilepuonsr u rpynnbel. @U3snyeckuil CMBICT NOPSAKOBOTO
HOMEPA, HOMEPOB MEPUOAA U IPYIIILI 3JIEMEHTA.

Crtpoenue atomoB. CoctaB aToMHbIX saep. M3oronel. DnexkTponbsl. CTpoeHUE 3J1€KTPOHHbBIX
oboyoyek atomMoB TmepBbIXx 20 XUMHYECKHX 3JeMeHToB llepmommueckoit cucrembr 1.
H. MenaeneeBa. XapakTepUCTUKa XMMHUYECKOr0O 3JIEMEHTA MO €ro nosioxkeHuro B Ilepuoandeckoii
cucteme [[. U. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUs pajnyca aTOMOB XMMHMYECKHUX 3JIEMEHTOB, METaJUIMYECKUX U
HEMETAJUIMUECKHUX CBOMCTB IO IpyIIaM U Nepruoaam.

3Hauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB JJIs
passutus Hayku U npaktuku. [{. 1. Mennenees — y4€HbIl U rpakIaHyH.

Xumudeckasi cBsi3b. KoBasieHTHasi (MONIsIipHAsi U HETOJISIPHASI) CBSI3b. DJIEKTPOOTPHUIATENb-
HOCTb XMMHMUYECKUX 3JIeMeHTOB. MoHHas cBA3b.

Crenenb okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. IIpouieccel okucnenus u
BOCCTaHOBJIEHUs. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil IKcnepumenm:

u3ydeHrne o0pas3oB BEIIECTB METAJIOB U HEMETAJIJIOB, B3aUMOJIEHCTBHE THAPOKCH A [IMHKA C
pacTBOpaMM KHUCJIOT U ILeJ0Yel, MPOBeIeHNe ONbITOB, UILTIOCTPUPYIOLUX MPUMEPbl OKUCIUTENb-
HO-BOCCTAHOBHUTENIbHBIX PEAKIHiA (TOPEHHE, PEAKIIUHN PA3JIOKEHUS, COSTUHEHMS ).

Mesicnpeomemusie ceasu

Peanuzaniys MEXNpeIMETHBIX CBsI3eH MPU M3YUYEHUU XUMUH B 8 KJIacCe OCYLIECTBJISETCS Ue-
pe3 UCTIONb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHSITHH, SBJISFOIIUXCS CH-
CTEMHBIMH ISl OTAENbHBIX NIPEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKJIA.

OO0une ecTeCTBEHHO-HAYYHBIE MOHSTHS. HAyYHBIH (PAKT, TUIOTE3a, TEOPHs, 3aKOH, aHAIU3,
CHHTE3, KJIacCU(PUKAIH, MEPHOANYHOCTD, HAOMIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEpe-
HUE, MOJIETIb, SIBJICHUE.

dusnka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJINJ, U30TOIBI, PallOaKTHB-
HOCTb, MOJIEKYJIA, HJIEKTPHUUECKUI 3apsif, BEIIECTBO, TEJO, OOBbEM, arperaTHOe COCTOSIHHUE Belle-
CTBa, Ta3, GPU3NIECKHUE BEINIHHBI, EAMHULIBI U3MEPEHHs], KOCMOC, TUIAHETBI, 3B&31b1, COHIIE.

Buonorus: ¢porocunTes, nbxanue, dSuochepa.

I'eorpadumst: armocepa, runpocdepa, MUHepasbl, TOPHbIE TTOPOABI, MOJNE3HbIE UCKOMIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKAsl peaKkuust

Ileppuognueckuii  3akoH. Ilepmogmueckas cucremMa  XUMHMYECKMX — 3JIeMEHTOB /I
H. Menneneesa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB XMMHUYECKHUX dJIEMEH-



TOB TNEPBBLIX TPEX MEPUOAOB, Kalusl, KaJlbLUA U UX COEIUHEHUN B COOTBETCTBUHU C IMOJIOKEHHUEM
37€MeHTOB B lleprnoanueckoii cucreMe U CTPOCHUEM UX aTOMOB.

CrtpoeHue BelecTBa: BUAbl XUMUYECKOHN CBsI3U. TUIBI KPUCTAJUIMUECKUX PELIETOK, 3aBUCU-
MOCTb CBOICTB BEILL[ECTBA OT TUIIA KPUCTAJUINYECKOHN PEIIETKU U BUAA XUMUYECKOH CBSA3H.

Knaccudukaumus m HOMEHKJIATypa HEOPraHUYECKHX BEINECTB. XHWMHYECKHE CBOWCTBA Be-
II€CTB, OTHOCSIIMXCS K Pa3jMUYHbIM KJIACCAM HEOPraHWYeCKUX COEANHEHMM, T'eHeTHYecKas CBS3b
HEOpPraHUYEeCKUX BEILECTB.

Knaccupukanmus XUMHUYECKUX PEeaKIMH MO Pas3IMYHBIM NpPHU3HAKaM (IO YHCIY M COCTaBY
YUYaCTBYIOLINX B PEAKLHUU BELIECTB, IO TEIUIOBOMY 3(PQeKTy, M0 U3MEHEHUIO CTETIEHEeH OKHCICHUS
XUMHYECKHX 3JIEMEHTOB, IO 0OPaTUMOCTH, IO YYACTHIO KaTaIU3aTopa). DK30- U SHAOTEPMHUYECKHUE
peaxkLuy, TepPMOXUMHUYECKHE YPABHEHHUS.

[TonsiTne o0 ckopocTH XUMHUECKoN peakunu. [TorsATHEe 00 0OpaTUMBIX U HEOOPATUMBIX XUMU-
yeckux peakuusx. IIoHsITHE O TOMOTeHHBbIX U reTeporeHHbIx peakuusx. Ilonsrue o xaranuze. Ilo-
HATHE O XUMHUYECKOM paBHOBecHH. PaKkTOpbI, BAUSIOLINE HA CKOPOCTb XUMHUYECKOHN peakLUU U Mo-
JIO’KEHNE XUMUYECKOIO PaBHOBECHSI.

OKHCINUTENbHO-BOCCTAHOBUTENbHBIE  PEAKIMH, SJEKTPOHHBIH  OallaHC  OKUCIHUTENbHO-
BOCCTAHOBUTENBHON peakiuu. CocTaBieHHe YpaBHEHUN OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX peak-
LU C UCTIOJIb30BAaHMUEM METO/IA 3JIEKTPOHHOTO Oajlanca.

Teopust 31€KTPONUTHUECKON TUCCOLUALIMN. DIEKTPOIUTHI U HE3NEKTPOauThl. KaTnoHbl, aHU-
OHbl. MeXaHN3M AUCCOLMAINM BEIIECTB C Pa3INYHbIMU BUIaMU XUMUYeCKOHN cBsi3u. CTeneHb auc-
counarmu. CuibHbIe U cadble 3JIEKTPOIHTHL.

Peakunn moHHOro oOMeHa. YCIIOBHUsI MPOTEKAHUsI peakuii HOHHOro OOMeHa, TOJHbIE H CO-
Kpalll€éHHble MOHHbIE ypaBHEHUs peakuuil. CBOMCTBa KUCJIOT, OCHOBAHUIN U COJIiell B cBeTe Mpen-
CTaBJIeHHH 00 3JIEKTPOJIUTHYECKON mucconmaunu. KadecTBeHHble peakuuu Ha HOHBL [loHsTHE O
TUAPOJIA3€E COJIEH.

Xumuueckuil IKcnepumenm:

O3HAKOMJIEHHE C MOJENSIMU KPUCTAIINYECKUX PELIETOK HEOPraHUYEeCKUX BEIIEeCTB — MeTall-
JIOB U HEMETAJUIOB (TpaduTa U amMasa), CIOKHBIX BEIECTB (XJIOPUAA HATPUS), UCCIIEIOBAHIE 3aBH-
CUMOCTH CKOPOCTH XHMHUECKOH PEeaKLUHU OT BO3MEHCTBHS PAa3JIMYHBIX (PAaKTOPOB, HCCIECIOBAHUE
3JIEKTPOIPOBOAHOCTH PACTBOPOB BEINECTB, IpOLEcca AUCCOLMALMN KUCIOT, Lejodell u cosei
(BO3MOJKHO HCIIOJIb30BAHUE BHIEO MATEPUAIIOB), TIPOBEEHHIE ONBITOB, MILUTIOCTPUPYIOIIHNX MTPU3HA-
KU TPOTEKAHUs] peakiuii HOHHOro oOmeHa (oOpa3oBaHHe OcalKa, BbIIENEHHE ra3a, oOpasoBaHUe
BOJIbI), ONBITOB, HJUTFOCTPUPYIOLINX MPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuii (rope-
HHUE, PEaKINH Pa3JIOKEeHHUsS, COSTMHEHHs), PACIIO3HABAHUE HEOPTaHNUECKUX BEIIECTB C ITOMOLIBIO
Ka4eCTBEHHbIX peaKklUii Ha MOHBI, PeLIeHNe SKCIIEpUMEHTANbHbIX 3a/a4.

HemeTtannbl U HX coegUHEHHSA

OOmast xapakTepucTka rajoreHoB. OCOOCHHOCTH CTPOESHUSI aTOMOB, XapaKTEPHbIE CTETIEHU
okucnerns. CtpoeHne W (PU3NUECKHE CBOWCTBA MPOCTBHIX BELIECTB — TaJOTCHOB. XHMMHUYECKHE
CBOICTBa Ha MpHUMepe XJopa (B3aMMOAEHCTBUE C METAJIAMU, HEMETAJIaMH, IIejodaMu). XJIopo-
BonopoA. ConsiHas KUCIIOTa, XUMHUYECKHE CBOWCTBA, MOJIydeHue, npuMeHeHue. JlelicTBue xjopa u
XJIOPOBOAOPO/Ia Ha OpraHu3M 4esioBeka. BaxkHeliue Xaopuabl U UX HaXOXKIEHUE B IPUPOE.

OO6mrast xapakrepuctuka 3geMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHsI aTOMOB, Xapak-
TepHbIe cTeneHn okucieHus. CtpoeHne u Gu3nuecKre CBOHCTBA MPOCTHIX BELIECTB — KUCIOPOAA U
cepbl. AJUTOTPONHBIE MOIU(DHUKAIINK KUCIOPOAa U Cepbl. XUMHUYECKHEe CBOMCTBA cepbl. CepoBomo-
pox, cTpoeHue, GU3NUECKHue U XUMHUYeCKUe CBOHCTBA. OKCHABI CePbl KaK MPEACTABUTENN KUCIOT-
HbIX OkcHaoB. CepHasi KHCioTa, PU3NIECKHE H XUMHUUECKHE CBOMCTBA (00IIHe KaK MPenCTaBUTEeNs
KJlacca KHUCJIOT U crieluduyueckue). XUMUUECKHUE PEaKINH, JISKAIIUe B OCHOBE MPOMBIIIJICHHOTO
criocoba mony4deHus: cepHoi KUcaoThl. [IpuMenenune cepHoi KUCIOThL. Cojiu CepHON KUCIOTHI, Ka-
YeCTBEHHAsl peakuus Ha cynbdar-uoH. HaxoxkaeHue ceprl U €€ COeIMHEHUH B pupoae. XuMude-
CKO€ 3arps3HEHHE OKPY’KAIoLIEH Cpenbl COCAMHEHUSIMHU Cepbl (KHCIOTHBIE AOXKIU, 3arps3HEHHE
BO3/yXa U BOAOEMOB), CITOCOOBI €r0 MPEIOTBPAIICHUS.



OO0mmasi xapakTepucTuka 3j1eMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOEHHsI aTOMOB, Xapak-
TEPHbIE CTEMEHU OKUCICHHUS. A30T, PaclpoCTpaHEHHE B Mpuponae, Ppu3HUecKue M XUMHUYECKHE
cBoiictBa. Kpyrosopor azora B mpupoae. AMMHUAK, ero pu3nuecKkue U XUMHYEeCKHe CBOHCTBA, IMO-
aydeHue u npuMeHeHne. Conu aMMOHUS, UX (PU3NUECKHE U XUMHUYECKHE CBOHCTBA, PUMEHEHHE.
KauecTBeHHast peakiysi Ha MIOHBI aMMOHHUsSI. A30THAsI KHCJIOTa, €€ NoJy4YeHue, pr3nuecKkue u XuMH-
YecKne CBOWCTBA (00IIMe Kak MPeACTaBUTENs Kiacca KUCJIOT U crieundudeckne). Mcnoap3zoBanne
HUTPATOB M COJIEH aMMOHHSI B KaueCTBE MHUHEPAIbHBIX ynoOpeHMHA. XUMHUYECKOE 3arpsisHEHHE
OKpY’KaroIlel Cpeabl COSNUHEHHMSIMH a30Ta (KHCJIOTHBIE JOXKIH, 3arps3HEHUE BO3IyXa, MOYBBI U
BonoémoB). Dochop, amnorponusie Mogudukanuu (ocdopa, pUHUECKUEe U XUMHUECKHE CBOW-
crBa. Oxcun docdopa (V) u pochopHas kucnora, GU3MUECKHE U XUMHUECKUE CBOMCTBA, MOJTyYe-
Hue. Mcnonb3oBanue GocdaToB B kKaueCTBE MUHEPATbHBIX YAOOPEHU.

OO0mast xapaktepuctuka 3jeMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUsS] aTOMOB, Xapak-
TEPHBIEC CTETICHN OKHCIICHUS. Y IIIEPOJ, AJIOTPOIHbIE MOAN(HKALINY, PACTIPOCTPAHEHHE B IPUPOZE,
¢dusndeckne u xummuyeckue cporicrea. Ancopbuus. Kpyroeopot yrinepona B npupone. OKCHIBI yT-
Jaepona, ux (pU3MUecKrue M XMMUYECKHE CBOWCTBA, NEHCTBHE HA JKUBBIE OPTaHU3MBI, TIOJIYYCHUE U
MpUMeHeHHe. DKOJIOTHYecKre MpoOsieMbl, CBsi3aHHble ¢ Ookcuaom yriepona (IV), runoresa rio-
0aTpHOrO MOTEIUICHNsI KIIMMaTa, MApHUKOBBINA 3(dexr. YrompHas KHCIOTa U €€ CONH, X (PpU3nde-
CKHE€ M XMUMHYECKHE CBOICTBa, MOJy4YeHUE U mpuMeHeHHne. KadecTBeHHast peakiusi Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIIJIEHHOCTH M CEJIBCKOM XO3SIHCTBE.

ITepBoHauanbHBIE TOHATUS 00 OPraHUYECKHX BELIECTBAX KAK O COCOUHEHMAX yriepona (Mme-
TaH, 3TaH, 3TUJICH, allETHJIEH, STAHOJ, TJIMLEPHH, YKCYCHasl KUCNoTa). IIpupoaHble HICTOUHUKH yT-
JeBOAOPOAOB (YroJib, MPUPOAHBIA ra3, He(Th), MPOAYKTHI UX NepepaboTku (OEH3MH), X POJIb B
OBITY B MpOMBIIUIEHHOCTH. [IoHATHE O OMONOTHYECKH Ba)KHBIX BELIECTBAX: JKUpPaX, OeJKax, yrie-
BOJIAX — M MX POJIU B )KU3HH 4YeJloBeKa. MaTepraiibHOe €IMHCTBO OPraHUYEeCKUX M HEOPTaHUYECKHX
COeIMHEHU.

Kpewmunii, ero ¢pusndeckne U XMMHYECKHE CBOIHCTBA, MojydeHne u npuMmeHeHune. CoenvHe-
HUs KpeMHUs B ipupoze. O0mue npencrasienus od okcuae kpemuaus (IV) u kpeMHHEBOH KucoTe.
CunmKaTel, UX HCIIONB30BAHUE B OBITY, B MIPOMBILLIEHHOCTH. BakHEHIINe CTPOUTENbHBIE MaTEpUa-
JIBI. KepaMHKa, CTEKJIO, LieMeHT, OeToH, skene300eToH. [Ipobmembr 6e30MacHOro MCHONB30BAHUS
CTPOMTENIbHBIX MaTEPHUAJIOB B TIOBCEIHEBHOM KU3HH.

Xumuueckuil IKCHepUMEnm:

u3y4deHne oOpa3oB HEOPraHMYECKHX BEIECTB, CBOMCTB COJSIHON KHCIIOTBI, IPOBEIEHUE Ka-
YEeCTBEHHBIX PEAKLUIl Ha XJIOPUI-UOHBI U HAOJIOJICHNE MPU3HAKOB MX MPOTEKAHUS, OMbIThI, OTPa-
Karomue (PprsnuecKkre 1 XUMHYECKHE CBOMCTBA raJIOTEHOB U UX COETUHEHUH (BO3MOYKHO HCIIOJIB30-
BaHUE BUJCOMATEPHAJIOB), O3HAKOMIIEHHE C 0Opa3aMu XJIOPHUIOB (TaJOTeHUIOB), O3HAKOMIICHHE C
obpa3uamu cepol 1 €€ COeIUHEHUSIMU (BO3MOXKHO HUCIIOJIb30BAHHE BUICOMATEPHUAJIOB), HAOIOIEHHE
nporecca OOyrJIUBaHUs caxapa IOJ ACHCTBHEM KOHLEHTPUPOBAHHON CEPHON KHCIIOTBI, H3YYECHHE
XUMHYECKHX CBOHCTB Pa30aBICHHOW CEpHOW KHCIOTHI, MPOBENCHHE KAUYECTBEHHOH peakuuu Ha
cynbdaT-uoH 1 HabMOAeHNE TPU3HAKA €€ MPOTEKAHUs, O3HAKOMIICHHE C (PU3MUECKUMH CBOMCTBA-
MH a30Ta, Gochopa 1 UX COeNUHEHHNH (BO3MOXKHO HUCIOJIB30BAHUE BUICOMATEPHANIOB), 0Opa3LaMu
a30THBIX U (ocHOpHBIX yHoOpeHui, mojaydeHe, COOupanne, pacro3HaBaHUE U U3YYCHHE CBOMCTB
aMMHaKa, TIPOBEJEHNE KaYeCTBEHHBIX PEaKIMi HA MOH aMMOHHA U QochaT-uOH U U3yueHHUe Mpu-
3HAKOB HMX IMPOTEKAHMs, B3aUMOAEHCTBUE KOHLEHTPHUPOBAHHOW a30THOM KHCJIOTHI ¢ MeIbi0 (BO3-
MOYKHO HCIIOJIb30BAaHHE BUAEOMATEPHAJIOB), N3YYEHHE MOAEIECH KPUCTAUTHIECKUX PEIIETOK anMa-
3a, rpaduTta, QysuiepeHa, 03HAKOMJICHHE ¢ MPOIIECCOM aICOPOIINN PACTBOPEHHBIX BEINECTB AKTHBU-
POBaHHBIM YIJIEM M YCTPOHCTBOM NPOTHUBOTrasa, MOJydeHue, coOMpaHue, pacro3HaBaHUe U H3yde-
HHUE CBOWCTB YIJIEKUCIIOTO ra3a, MPOBEISHNE KAUeCTBEHHBIX PeaKINi Ha KapOOHAT U CHITUKAT-HOHBI
U U3y4eHHE MPU3HAKOB X MPOTEKAHHs, O3HAKOMJICHHE C MPOAYKLUEH CUIMKATHON MPOMBILUICH-
HOCTH, PELICHHE SKCIIEPUMEHTANbHBIX 33/1a4 110 TeMe «BakHeHIe HeMeTaJuTbl U HX COSUHEHHSD).

MeTajiibl M HX COeIHMHEHHUS

OOm1ast XapakTepPUCTHKA XUMHUYECKUX 3JI€MEHTOB — METAJJIOB HA OCHOBAHUH UX TMOJIOKEHHS B
Ilepuoanueckoit cucreme xumudeckux saeMeHToB J[. 1. Menaeneesa u crpoenust aromoB. CTpoe-



Hue MeTanaoB. Merajnuyeckas CBs3b U MeTaJIMuecKas KpUCTAJUIMUecKas pelérka. DIeKTPOXHU-
MHYECKUI Psii HANPsDKEHUH MeTaioB. PU3NYeckne W XUMHUUYECKHe CBOWCTBA MeTayuioB. OOuiue
CHOCcOOBI MoNy4YeHUs1 MeTaJuIoB. [IoHsATHE O KOPPO3UH METAJIOB, OCHOBHBIE CITOCOOBI 3AIMUTHI UX
ot kopposun. CriiaBsl (CTasib, 4yryH, JIOPATFOMUHUNA, OpOH3a) U UX NMPUMEHEHHe B OBITY U MPO-
MBILIEHHOCTH.

[Menounsie mMeTamabl: MojoxkeHUue B Ileproanyueckoll CUCTEME XUMHUYECKHX 3JIEMEHTOB /I
H. Menneneesa, CTpoeHHe UX aTOMOB, HaxoKAeHUe B npupoae. Pusnueckue U XuMUYECKHe CBOM-
crBa (Ha mpuMepe HaTpus U Kajust). OKCUIBI M TUAPOKCHABI HATPUS U Kanus. [I[pumMeHeHue menod-
HBIX METAJUIOB U UX COEUHEHUM.

[Ienouno3eMeNbHBIE METAJJIBI MAarHUI U KaJIbLIUK: MOJIOKEeHUE B llepuoanueckoil cucreme
xumudeckux 3nemMeHToB 1. M. MenpaeneeBa, CTpoOeHHE UX aTOMOB, HaxOXAeHue B npupoae. Pusu-
YeCKHe M XUMHYECKHE CBOICTBAa MarHWsl M KanbLus. BakHeimume coemuHeHMs KanbLus (OKCHL,
TUAPOKCHUN, conn). JKECTKOCTD BOIBI M CITOCOOBI €€ YCTPAHEHHUSI.

AmoMuHuii: mnonoxkeHue B Ilepuoguueckoil cucteMe XUMHYECKMX BJeMeHTOB /[l
H. Menneneesa, cTpoeHHe aToMa, HaxoXJeHUe B npupone. Pusnyeckue U XUMHUYECKHE CBOMCTBA
aMOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHUIA U THAPOKCHIA AJTFOMUHHSL.

Keneso: nonoxenue B [lepuoaunyeckoii cucteMe xumudeckux 3aemeHToB . 1. Menaeneesa,
CTpOEHHE aToMa, HaXxoXKAeHue B npupoae. Puznueckrue U XUMHUYeCKue CBONCTBA xkene3a. OKCusbl,
runpokcunbl u comn xenesa (1) u sxenesa (I11), ux cocras, CBOWCTBA U MOTyYSHHE.

Xumuueckuii IKCHEPUMEHM:

O3HAKOMJICHHE ¢ 00pa3laMu METAJUIOB U CIUIABOB, HX (PM3HUECKUMH CBOMCTBAMH, U3YUEHHUE
pPe3yJbTaTOB KOPPO3UH METAJIOB (BO3MOXKHO HCIOJIB30BAHUE BHIEOMATEPHANIOB), OCOOCHHOCTEH
B3aUMOJIEICTBUSI OKCH/IA KaJIbL[UsI U HATPUsSl C BONOH (BO3MOJKHO HCIIOJIb30BAHHE BHIEOMATEpUA-
JIOB), UCCIIEIOBAHNE CBOMCTB JKECTKOH BOJBI, MPOLIECCa TOPEHUS JKejie3a B KHCIopoae (BO3MOXKHO
UCIIOJIb30BaHNE BHUIEOMATEPHANIOB), MPU3HAKOB NMPOTEKAHUS KAUYECTBEHHBIX PEAKUMUH Ha HOHBI
MarHusi, KaJblus, aFOMUHUsA, HuHKa, skene3a (II) u sxenesa (II), mequ (1), HabmoneHue u onuca-
HHUE MPOLIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPUS, KaJIUS M KaJIbLHs (BO3SMOXKHO HCIIONb30-
BaHHE BUIEOMATEPHANIOB), UCCIEAOBAHUE aM(POTEPHBIX CBONWCTB TMAPOKCUIA ATFOMUHUS U THAPOK-
cuja LMHKA, pellleHHe SKCIepUMEHTANbHbIX 3a7a4 1o TeMe «BakHelne MeTaibl U UX COeuHe-
HUSD.

XHMHS H OKPYKamoIas cpeaa

BemecTtBa 1 Marepuanbl B TOBCEAHEBHON KM3HU 4eslOBeKa. be3onacHoe ucnonb3oBaHue Be-
IIECTB M XMMUYECKHUX peakiuil B ObiTy. [lepBast moMoIb Mpu XMMHYECKUX OXKOTax M OTPABJICHUSX.

XUMHUECKOe 3arpsi3HEHHE OKpPY)KaloLed cpenpl (TpenenbHast AOMYCTUMAasi KOHLEHTPAIUs
Bemiects, Aanee — [1/1K). Poib XMy B pelieHUH SKOJIOTHYECKUX TTPOOIeM.

Xumuueckuii IKCnepumenm:

u3y4deHrne o0pa3oB MaTepPHaJIOB (CTEKJIO, CIIABbl METAJIOB, MOJUMEPHBIE MATEPHAJIBI).

Mesxcnpeomemmuoie ceaszu

Peanuzanus MeXNpenMETHBIX CBsI3eH MPU U3YUYEHUU XUMUH B 9 KJlacce OCYLIECTBJISETCS Ue-
pe3 UCIONIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHITHH, SBISTFOIIUXCS CH-
CTEMHBIMH ISl OTAENbHBIX NIPEIMETOB €CTECTBEHHO-HAYUYHOI'O LIHKJIA.

OO0une ecTeCTBEHHO-HAYYHBIE MOHSTHS. HAyYHBIH (PAKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIU3,
CHHTE3, KJIaCCU(pUKAIH, MEPHOANYHOCTD, HAOIIOEHUE, SKCIIEPUMEHT, MOIEIUPOBAHUE, H3Mepe-
HHUE, MOJIEITb, SIBJIEHUE, TAPHUKOBBIN 3(P(PeKT, TEXHOIOTHsI, MaTePHAIbI.

dusnka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJINJ, U30TOIbI, PallOaKTHB-
HOCTb, MOJIEKYJIa, SJIEKTPUUIECKHUIA 3apsil, IPOBOAHUKY, MOJYIIPOBOIHUKH, TUIIEKTPUKH, (PoTosIe-
MEHT, BEINECTBO, TEJO, O0BEM, arperaTHOe COCTOSTHHE BEIIECTBA, ra3, PacTBOP, PaCTBOPUMOCTD,
KPHUCTAJUTMYECKas] PELIETKA, CIUIABbI, (PU3MUYECKUE BETMUMHBI, €IUHHULBI U3MEPEHUs, KOCMUYECKOe
IIPOCTPAHCTBO, MJIaHeThl, 3B€37bl, ConHLe.

buonorus: porocunres, npixanue, 6muochepa, IKOCUCTEMa, MUHEPAIbHbIE YIOOPEHHS, MHK-
PO3JIEMEHTBI, MAKPORJIEMEHTBI, TUTATEJbHbIE BELIECTBA.



I'eorpadus: armocepa, ruapochepa, MUHEpaNbI, TOPHBIE TOPObI, MOJIE3HbIE UCKOTIAEMBbIE,
TOIUIMBO, BOOHBIE PECYPCHL

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMWUN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJBbBTATHI

JIMYHOCTHBIE Pe3yNbTaThl OCBOSHMS MPOrPaMMbl OCHOBHOT'O 00mIero oOpa3oBaHusl JOCTHTa-
IOTCSl B X0/i¢ OOyUEHUs] XUMHUH B €IUHCTBE yueOHON M BOCIIUTATEIBHON NESTEIbHOCTH B COOTBET-
CTBUU C TPAJULMOHHBIMU POCCUMCKHUMH COLIMOKYJBTYPHBIMU U TYXOBHO-HPAaBCTBEHHBIMHU LIEHHO-
CTSIMH, IPUHATBIMU B OOIIECTBE NMPABWIAMU U HOPMAaMHM IOBEIEHHUS] M CIIOCOOCTBYIOT MpoLieccaM
CaMOMO3HAHUS, CAMOPA3BUTHS U COLMAIN3ALIUN 00yYarOLITHXCSI.

JIMYHOCTHBIE PE3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYHAIOIINUXCS PYKOBOACTBOBATHCS CHUCTE-
MO MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUN U pacUIMpPEHHE OIbITa AesTENbHOCTH Ha €€ OCHOBE, B
TOM UHCJI€ B YaCTHU:

1) naTpHOTHYeCKOr0 BOCIUTAHHUS

LIEHHOCTHOTO OTHOUIEHMsI K OTE€YECTBEHHOMY KYyJBbTYPHOMY, HUCTOPHUYECKOMY U Hay4dHOMY
HACJIEINIO, TIOHMMAaHUS 3HAYEHHsI XMMUYE€CKOH HAayKH B JKU3HHM COBPEMEHHOTr0 O0INeCTBa, Croco0-
HOCTH BJIAJIETh JOCTOBEPHON MH(OpPMAIMEel O MePEOBhIX JOCTHKEHUSAX U OTKPBITHSIX MHPOBOH U
OTE4YEeCTBEHHON XMMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOHCTBE MHpa U OOIe-
CTBa,

2) rpa’kIaHCKOr0 BOCTIUTAHHS:

MPEICTaBJIEHUsl O COLMAIBHBIX HOPMAax M MpaBUJIaX MEKIMYHOCTHBIX OTHOILIEHUN B KOJUIEK-
THBE, KOMMYHHKAaTUBHON KOMITETEHTHOCTH B OOIECTBEHHO MOJIE3HOH, Y4eOHOHNCCIEI0BATENbCKOM,
TBOPYECKOH W IPYruX BUAAX AEATEIBHOCTH, TOTOBHOCTH K Pa3sHOOOPa3HON COBMECTHOH NesATeNb-
HOCTH TIPH BBITIOJHEHUH y4eOHBIX, MO3HABATEJbHBIX 337a4, BBITOJHEHHH XMMHUYECKHX SKCIIEpH-
MEHTOB, CO3JAHMM Y4E€OHBIX MPOEKTOB, CTPEMJIEHHs] K B3aUMOIOHMMAHHIO U B3aWMOIIOMOIIH B
nporiecce 3Toi yueOHOM NesITeNbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEAEHHE U TIOCTYIIKH CBOUX
TOBapullel ¢ MO3ULHUN HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHHUS IMOCIEACTBUI MO-
CTYIIKOB;

3) HeHHOCTH HAYYHOI0 MO3HAHMUSA:

MHPOBO33PEHUYECKHE MPEACTABICHUS O BEIECTBE U XUMHUUECKON PEaKLUi, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U COCTABJISIOIIME OCHOBY MAJii NMOHHMMAHUS CYIIHOCTH
HAYYHOH KapTUHBI MUPA, TPEACTABICHNS] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPOABL, B3a-
MMOCBS35IX 4€JI0OBEKa C MPUPOAHOU CPEOH, O POJIU XUMHUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NO3HABATENIbHbIC MOTHUBBI, HAIIPABJICHHbIE HA MOJy4eHHE HOBBIX 3HAHHUH 110 XUMHH, HEOOX O-
auMble 1011 OOBSICHEHUST HAONIFOJaeMbIX MPOLIECCOB U SIBJICHUM, MMO3HABATEIbHOH, MHPOPMALIMOH-
HOW M YUTATEIbCKON KYJbTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHON PadoThI ¢ yueOHBIMU TEK-
CTaMH, CIPABOYHOM JIMTEPATYPOH, NOCTYNMHBIMU TEXHHUYECKUMH CPEICTBAMH HH()OPMAIIMOHHBIX
TEXHOJIOTHH,;

UHTEpeC K OOyUeHHIO U MO3HAHUIO, JIFOO03HATENbHOCTh, TOTOBHOCTD U CIIOCOOHOCTB K CaMO-
00pa3oBaHMIO, MPOEKTHONW U MCCIENOBATEIBCKON AEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HampaB-
JICHHOCTH | YPOBHsI 00yUeHUs B JabHEHIIeM,

4) popMupoBaHHUS KYJbTYPbI 310POBbSL:

OCO3HaHHE LIEHHOCTU >XKU3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 370pPOBBIO, YCTAHOBKU
Ha 370pOBBIH 00pa3 JKU3HU, OCO3HAHHE MOCIEACTBUI U HEMPUATHE BPEIHBIX MPUBBIYEK (YyrnoTped-
JICHUS AJIKOTOJIs, HAPKOTHKOB, KYPEHHs1), HEOOXOAMMOCTH COOJIFOACHNUS MPaBHJI O€30MaCHOCTH TPU
oOpaleHny ¢ XUMHYECKIMH BEIIECTBAMH B OBITY U pEaIbHOM *KU3HH;

5) TpyaoBoro BociuTaHusi:

UHTEpEC K MPAKTUUYECKOMY M3YYEHHUIO Mpodeccuil M TpyAa PasIM4HOTO POAa, YBAXKEHHE K
TPYAY U pe3yJbTaTaM TPYyAOBOH NEATENbHOCTH, B TOM UHCJIE HA OCHOBE NMPHUMEHEHHs MpeMETHBIX
3HaHUH MO XUMHUH, OCO3HAHHBIN BBIOOP MHAMBHAYAJIBHON TPASKTOPUH MPONOJIKEHUST 00pa3oBaHMs



C Y4€TOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOLIECTBEHHBIX WHTEPECOB U MOTPed-
HOCTEH, YCIemHOH npoheCCHOHATBHON ASSITETbHOCTH U Pa3BUTHSI HEOOXOMUMBIX YMEHHIA, TOTOB-
HOCTb aJaNTUPOBATHCS B MPO(EeCCUOHANBHON cpene;

6) 3K0JI0rHYeCKOro BOCTIMTAHUS:

SKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOYHUKY KU3HU Ha 3emiie, Oc-
HOBE €€ CYyIeCTBOBAHUS, TTOHUMAHUE [IEHHOCTH 3J0POBOr0 M 0e30macHOro odpasa *KU3HU, OTBET-
CTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (hU3UYECKOMY W TICHXHUYECKOMY 37IOPOBBIO, OCO3HAHUE LICH-
HOCTH COOJTIOIEHUs TPaBUIT 0€30MACHOrO MOBeNeHUs MpU paboTe ¢ BElIeCTBAMH, a TAKKe B CUTya-
LUSAX, YTPOXKAKOLINUX 3J0POBBIO U JKU3HU JIIOAEH;

CrOCOOHOCTH MPUMEHSITh 3HAHUSA, MOJydYaeMble TIPH M3YYSHUH XUMUU, IJIsl PEIIeHUs 3a/1ad,
CBSA3aHHBIX C OKPYXKarOLIEeH NPUPOAHON CPENoO, JIsl MOBBIIIEHUSI YPOBHS 3KOJOTHYECKONW KyJbTY-
PBL, OCO3HAHUS MIOOANBHOTO XapaKTepa SKOJOTHYEeCKUX MpodjieM W MyTed MX pelieHHs Mocpen-
CTBOM METO/OB XMMUH, 3KOJOTHYECKOrO MBIIUICHHS, YMEHHUSI PYKOBOJCTBOBATHCSI UM B TMTO3HABA-
TEJBbHON, KOMMYHUKATUBHON U COLIMAJIbHON MPAKTHUKE.

METANPEJIMETHBIE PE3YJIbTATHI

B cocraBe meranpeaMeTHBIX Pe3yJIbTATOB BBIACISIOT 3HAUUMBIE sl (POPMHUPOBAHUS MHUPO-
BO33pEHHUs1 OOIIEHAYYHbIE MMOHSITHS (3aKOH, TEOPHS, MPUHLIUI, THIOTe3a, (PaKT, CUCTEMa, TPOLECC,
SKCIIEPUMEHT U APYTOe.), KOTOPBIE UCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUeOHBIX MPEIMeTax U
NO3BOJIIIOT HA OCHOBE 3HAHMI U3 3TUX MPEAMETOB (OPMHUPOBATH NPEACTABIEHHE O LEJIOCTHON
HAYYHOH KapTHHE MUpPA, U YHUBEPCAIbHbIE YYeOHbIE NecTBUSA (IT03HABATEIbHBIE, KOMMYHHUKATHB-
HbIE, PETYJSITUBHBIE), KOTOPBIE 00eCTeUYnBAIOT (OPMUPOBAHIE T'OTOBHOCTH K CAMOCTOSITEIbHOMY
IUITAHUPOBAHMIO M OCYIIECTBIICHUIO YUeOHO! NesSTeIbHOCTH.

I[lo3naBaTenbHBIE YHHBEPCAJbHBbIE YUeOHbIE JeHCTBHS

basoBble ornueckune 1eHCTBUA:

YMEHHSI UCTIOJb30BATh MPUEMBI JIOTHUECKOTO MBILICHHS TP OCBOCHUH 3HAHUI. PaCKPbIBATh
CMBICTT XUMHUYECKUX MOHATUHN (BBIACNSATh UX XapaKTEPHbIE MPU3HAKU, YCTAHABIMBATH B3AUMOCBSI3b
C IPYTUMU TIOHSTHSIMH), UCIIOIb30BATh MOHSATHUS JUIsI OOBSICHEHUS OTHCIBHBIX (DAKTOB W SIBICHUM,
BbIOUPATH OCHOBAHUS U KPUTEPUU IS KJIACCU(UKALNY XUMHUYECKHUX BEIIECTB U XUMUYECKUX Peak-
[[UH, YCTAaHABJIUBATh MPUYUHHO-CIICACTBEHHBIE CBS3H MEXKAY O0bEeKTaMU MU3yUEHUs, CTPOUTD JIOTH-
YeCKue pacCykaeHus (MHAYKTHBHbBIC, TeAYKTUBHbBIC, 10 aHAJIOTUH), 1€JIaTh BHIBOIBI U 3aKITFOYCHHS,

yMEHHE TPUMEHSATh B MPOLECCe MO3HAHUS MOHATHUS (MPEIMETHbIE U METANPEeIMETHBIE), CHM-
BOJINYECKHE (3HAKOBBIC) MOJENH, UCIIOJIb3YEMbIe B XUMHUH, TPeoOpPa30OBbIBATh IMUPOKO MIPUMEHsIe-
MbI€ B XUMHH MOJEJIbHBIE MPEACTABICHUS — XUMHUYECKHI 3HAK (CUMBOJ 3JIEMEHTA), XUMUYECKasi
dopMysia U ypaBHEHHE XUMHUYECKOH PEaKkIuu — MPH PelieHruH y4eOHO-TIO3HABATENIbHBIX 3a/1a4, C
Y4ETOM 3THUX MOZENbHBIX MPEACTABIECHUN BBISIBJIATh U XaPAKTEPU30BATh CYLIECTBEHHbBIE MPU3HAKH
U3y4aeMbIX OOBEKTOB — XHMUYECKUX BEINECTB M XUMHYECKUX PEAKIIHiA, BBISIBIATH OOIIHE 3aKOHO-
MEPHOCTH, MPUINHHO-CJIEACTBEHHBIE CBSI3M U MPOTHUBOPEUHS B U3y4aE€MbIX MPOIIECCAX U SIBICHHUSIX.

Ba3oBble ncciaenoBare/ibCKue 1eHCTBHSA

YMEHHE HCTOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKe
B Ka4eCTBE OCHOBBI Uit (DOPMHPOBAHMS THUIOTE3bI MO MPOBEPKE MPABIIBHOCTH BBICKA3BIBAEMBIX
CY’KIECHUH;

nproOpeTeHe OmbITa MO MJIAHUPOBAHUIO, OPTraHU3ALUN U TPOBEICHUIO YUCHUYECKUX DKCITe-
PUMEHTOB, yMeHHe HaOJF0aTh 32 XOIOM MPOLIeCCa, CAMOCTOSITENIbHO MPOrHO3UPOBATh €r0 Pe3yiib-
TaT, GopMyupoBaTh 0OOOIEHNS U BBIBOJBI IO Pe3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHMS,
COCTaBJISITh OTYET O MPONENaHHON padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHE BBIOMPATh, aHAM3UPOBATh U UHTEPIPETHPOBATH UHPOPMAIHIO PA3IUIHBIX BUIOB U
(dbopM TpeACTaBICHUS, TONyYaeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JINTEPATYPA XHU-
MHUYECKOTO CONEpIKaHHs, CIPaBOYHBIC MOCOOUSs, pecypchl MHTepHeTa), KPUTHYECKH OLIEHUBATH
MPOTHUBOPEUYHUBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;
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yMEHHE MPUMEHSITh Pa3IMYHbIe METOBI U 3aMPOCHI MPU MOUCKE U 0TOOpe MH(OPMALIMH U CO-
OTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JJIS BBIMOJTHEHHsS y4e€OHBIX WM IMO3HABATEJbHBIX 33134
OMPEAENEHHOrO THIIA, NPHOOpPETEeHHe OmbiTa B O0JACTH HUCIOJNb30BaHUS WHGOPMALIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIAIEHUE KYJBTYPOU AKTHBHOTO HCIOJIb30BAHUS PAa3THYHBIX
MOVCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOUPATh ONTUMAJIbHYIO (HOpMYy MpeacTaBieHus HHpoOpMa-
[[UU U WUTFOCTPUPOBATH PelIaeMble 3a1a4U HECIIOKHBIMU CXEMaMHU, JUarpaMMaMu, ApyrumMu (op-
Mamu rpapuKy U UX KOMOWMHALMSIMH,

YMEHHE WCIOIb30BaTh U aHAIU3UPOBATH B TPOIEcce YYeOHOH M HCCIIeOBATENBCKON es-
TEeHbHOCTH MH(POPMAIMIO O BJIMSIHHM MPOMBIIIJICHHOCTH, CEIbCKOTO XO3SICTBA U TPAHCIOPTA Ha
COCTOSTHUE OKPYIKArOIIeH MPUPOIHON CPEIbI.

KoMmyHHKAaTHBHbBIE YHHBEpPCAJIbHbIE YUeOHbIE qeiiCTBHS:

yMEHWUsI 337aBaTh BOMPOCHI (B X0 Auaiora u (Uin) TUCKYCCHH) MO CYLIECTBY 00CYKaaeMon
TeMbl, (POPMYJIUPOBATH CBOH MPEAJIOKEHHUS] OTHOCUTENIbHO BBITIOHEHUS TIPEJIOKEHHOM 3a1a4H;

yYMEHHsI TIPEICTABISITh MOJNyYSHHbIE PE3YJIbTaThl MO3HABATEIBHON IESTEIBHOCTH B YCTHBIX U
MHCbMEHHBIX TEKCTAX; JeNaTh MPE3eHTALHUIO PE3yJIbTATOB BbIMOJHEHUS] XUMHUYECKOT0 SKCIIEPUMEH-
Ta (1abopaTopHOro ombita, 1abopaTopHO paboThl O UCCIEAOBAHUIO CBOMCTB BEIECTB, yueOHOTO
MPOEKTA);

yMeHHsl yueOHOro COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH MO3HABATENbHOMH U HC-
CJIEIOBATENIBCKON AEATENIbHOCTH MPU PELISHUH BO3HUKAIOLUIMX MPOOJieM Ha OCHOBE yuéra OOLIMX
HUHTEPECOB M COMIACOBaHUs NMO3HLIUH (00CyKneHusi, 0OMEH MHEHUSMH, «MO3TOBBIE IITyPMBI», KO-
OpIUHALIMSI COBMECTHBIX NEHCTBUIl, OMpeneneHre KPUTEPHEB MO OLEHKE KayeCTBA BbIMOJHEHHOMN
paboThI U ApyrHE).

PerynsiTuBHBIe YHHBepcaJbHbIE yUeOHbIe AeificTBHS:

YMEHHE CaMOCTOATENBHO ONPENeNsaTh LENH AESTENbHOCTH, IJIaHUPOBATh, OCYLIECTBIIATH,
KOHTPOJIMPOBATH U ITPH HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOKO JIESITENIbHOCTD, BBIOMPATh HanOoee
s¢pexTrBHBIE CTOCOOBI pelIeHrsT yUeOHBIX U TTO3HABATENIbHBIX 337144, CAMOCTOSITEIbHO COCTABIISTh
UM KOPPEKTHPOBAThb MPEAJIONKEHHBI aNrOPUTM NEUCTBUI IPU BBINOJHEHUU 33aJaHUNU C y4ETOM
MOJIy4€HHUST HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTAX — BELIECTBAX M PEAKIIHSIX, OLEHHUBATH COOTBET-
CTBHE MOJYYEHHOIO pe3yjbTaTa 3asiBJCHHOHN LeIH, YMEHHE HCIONb30BaTh U aHAIU3UPOBATb KOH-
TEKCTBI, IIPeJIaraeMble B YCJIOBUHU 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX PE3yJBTATOB IO OCBOCHUIO O0S3aTENIbHOIO COAEpIKaHUS, yCTaHOB-
JICHHOTO JaHHOH (enepanbHON pabouell mporpamMMoi, BBIIEISIIOT. OCBOSHHBIC OOYYarOLUMUCS
Hay4HbIe 3HAHUS, YMEHUSI U CIIOCOOBI NeHCTBHH, crienudpuyuecKkre sl peaMeTHON obnactu «Xu-
MHsI», BUABI JEATEILHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIIPETALNH, TPEeo0pa3OBaHHIO
U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYALUSX.

K xoHuy oOyueHus B 8 Kjiacce mpenMeTHbIE pe3ysibTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpa-
KaTb CPOPMHUPOBAHHOCTD Y OOYHArOIIUXCS YMEHUH!

e PACKpbIBaTh CMBICJ OCHOBHBIX XUMHYECKUX TMOHSTHI. aTOM, MOJIEKYJa, XUMHUECKHIA 3Jie-
MEHT, MPOCTOE BELIECTBO, CJIOJKHOE BEINECTBO, CMECh (OIHOPOAHAS M HEOJHOPOIHAs), BAJICHT-
HOCTb, OTHOCHTEJIbHASI aTOMHAsi U MOJIEKYJIIPHAsI Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJSIPHAsS
Macca, MaccoBast 10 XUMUYECKOT0 3JIEMEHTa B COSIMHEHHH, MOJSIPHBIH 00BEM, OKCHI, KUCIIOTA,
OCHOBAHUE, COJb, HJIEKTPOOTPHLATEILHOCTb, CTEIIEHb OKUCICHUS, XUMHYECKasl PEaKIus, KJIacCH-
(duKauus peakuuil: peakUUd COCAMHEHHs, PEaKIMH Pa3jIoKeHHs, PEaKLUU 3aMEeLIeHUs], PeaKiiu
oOMeHa, 3K30- U SHIOTEPMHUYECKHUE PEaKLUH, TEIUIOBOH 3(PdeKT peakuuu, siApo aToMa, 3JIEKTPOH-
HbBIIl CJIOM aToMa, aTOMHasi OpOUTaJIb, PAANYC aTOMa, XMMUYECKas CBsI3b, MMOJSIPHASI U HETOJISIPHAS
KOBAJICHTHAs1 CBsI3b, HOHHAS CBS3b, MOH, KATHOH, aHHOH, pacTBOP, MaccoBasi [0 BeuecTsa (Ipo-
LICHTHAs1 KOHLIEHTPALUsI) B PACTBOPE;
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* WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHI M MPUMEHSTD 3TH MOHATHUS
NIPY ONTMCAHUU BEINECTB M UX MPEBPAILEHUIT;

e UCTIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JUIsI COCTAaBIIEHHsI (JOPMYJT BELIECTB M YpPaBHEHUH
XUMHUYECKHUX PEAKLU;

e OINPENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX, CTETIEHb OKHCIIe-
HUS 3JIEMEHTOB B OMHAPHBIX COSIUHEHMSX, MPUHAIJICKHOCTh BEINECTB K OMPENCTIEHHOMY KJIacCy
coeanHeHUH no GopMynaMm, BHI XUMHUYECKON CBS3M (KOBAJIECHTHAs M MOHHAs) B HEOPTaHMYECKUX
COCAMHEHUSIX

e packpeiBaTh cMmbIca [lepunonnueckoro 3akona [l M. MeHnneneeBa: 1eMOHCTPUPOBATD MOHU-
MaHHE NIEPUOUIECKOMN 3aBUCIMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT UX noJioxkeHust B [Tepro-
IMYECKOW CHUCTEME, 3aKOHOB COXPAHEHHUS MAacChl BEINECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHsI, 3aKOHa ABOTaapo;

e OMUCBIBATh U XaPAKTEPH30BaTh TaOMNUHYI0 hopmy Ilepronudeckoil CHCTEMbI XUMUYECKHX
3JIEMEHTOB. pa3jiyaTh MOHATUS «rjaBHas noarpynna (A-rpynma)y u «mobounas moarpynma (b-
IpyIna)», Majble U OOJbIINE MEPUOABI, COOTHOCUTh OOO03HAUEHUs, KOTOPhIE UMEIOTCS B TaOJHLe
«Ilepunonuueckas cucrema xuMuueckux 3yeMeHToB JI. 1. Menneneesa» ¢ YUCIOBBIMU XapaKTepU-
CTHKaMHU CTPOEHHs] aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsif sapa, odIiee YUCiIO 3JIEKTPO-
HOB U pacrpeieeHre UX 10 3JIEKTPOHHBIM CIO0SIM);

e KJacCU(UIMPOBATh XUMHUYECKUE SJIEMEHTBI, HEOPTAaHUYECKHE BEIIECTBA, XMMHUYECKHE pe-
akuu (TI0 YUCITy U COCTaBY YYaCTBYIOLINX B PEAKIIUH BELIECTB, MO TEIIIOBOMY 3 dekTy);

 XapaKTEePH30BaTh (OMUCHIBATH) OOIINE XMMUYECKHE CBOWCTBA BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAAsT OMHCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHHUH COOTBETCTBYIOIIUX XHMHYECKHX
peakLuii;

e IPOTHO3MPOBATh CBOMCTBA BEINECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOI'O COCTaBa, BO3-
MOYKHOCTH MTPOTEKAHHSI XUMUYECKHX MPEBPAILIECHUHN B Pa3IMYHBIX YCIOBHSAX,

e BBIYHUCISITH OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYEO MacChl BELIECTB, MACCOBYIO JIOJIFO
XUMHYECKOTO 3JIeMEHTa 110 (OpMyJie COSAMHEHUs, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBO-
IWUTb PACYETHI [0 YPABHEHUIO XUMHUYECKOH PEaKIny,

e IPUMEHSITh OCHOBHBIE OIEPALIMU MBICIHTEIBHOMN NEATENIbHOCTH — aHAJM3 U CUHTE3, CpaBHE-
HUe, 0000IeHne, CUCTEMAaTH3ALNIO, KIAaCCU(UKALINIO, BbIABIEHHE NPUYUHHO-CICICTBEHHBIX CBS-
3e# — ISl U3yUeHHs CBOHCTB BEINECTB M XUMHUECKUX PEAKLHH, €CTECTBEHHO-HAYYHBIE METOIbI 11O~
3HaHUS — HAOJIIOIeHUE, U3MEPEHNE, MOJIEITMPOBAHUE, SKCIIEPUMEHT (pEasIbHBIA U MBICIIEHHBI);

e CJIEZIOBATH IMPABHJIAM IIOJIb30BAHUSI XMMHUYECKON NOCYoH U JabopaTopHBIM 000pyIOBaHH-
€M, a TaKXke MpaBUJIaM OOpAIIEeHHUs C BEIECTBAMH B COOTBETCTBUU C MHCTPYKLUSIMH IO BBIMOJIHE-
HUIO JJAOOPAaTOPHBIX XUMHYECKUX OIBITOB MO TOJYYEHHUIO M COOMPaHMIO ra3000pa3HBIX BEIECTB
(BOmOpoOda M KHCJIOPOJa), IPUTOTOBJIEHHIO PACTBOPOB C OMpPEAEIEHHON MAacCOBOH 0JieH pacTBO-
PEHHOTO BEIIECTBA, IUIAHUPOBATH M MPOBOIUTH XUMHUECKHE SKCIIEPUMEHTHI 10 PACTIO3HABAHHIO
PacTBOPOB IIEJIOYEH U KHCIOT C MOMOIIBI0 HHIUKATOPOB (J1akMyc, peHondraient, METHIOPAHK U

ApyTHE).

K xonmy oOyueHust B 9 kjacce npeaMeTHbIE Pe3ybTaThl HA 0a30BOM YPOBHE TOJIKHBI OTpa-
KaTb CPOPMHUPOBAHHOCTD Y OOYHArOIIUXCSl YMEHUH!

* PaCKpbIBaTb CMBICI OCHOBHBIX XUMHYECKHMX MOHATHI: XUMHUYECKUH 3JIEMEHT, aTOM, MOJe-
KyJla, HOH, KaTUOH, AHUOH, IIPOCTOE BEINECTBO, CJIOKHOE BEECTBO, BAJICHTHOCTD, 3JIEKTPOOTPHILIA-
TEJIbHOCTD, CTENIEHb OKHCICHMS, XUMUYECKasl PEaKlHs, XUMUYIECKasl CBs3b, TEIUIOBOH d(deKT pe-
aKI[UH, MOJIb, MOJSIPHBIH OOBEM, PAaCTBOP, SJEKTPOJIUTHI, HESJIEKTPOIHUTHI, SJIEKTPOTUTHUECKAS
IVCCOLMALINS, PEAKIIMM MOHHOrO OOMEHa, KaTaju3aTop, XMMUYECKOe paBHOBECHE, OOpaTHMble U
HeoOpaTHMble pPEaKiUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHbBIE PEAKIUH, OKUCIHUTENb, BOCCTAHOBH-
TeJb, OKUCJIEHNE M BOCCTAHOBJICHHUE, aJUIOTPONHs, aM(pOTEPHOCTb, XUMHUIECKast CBsI3b (KOBAJIEHT-
Hasl, HOHHAs, METAJUTNYECKast), KPUCTAJUTMUECKas PEeLIETKA, KOPPO3HUS METAJUIOB, CILJIABbI, CKOPOCTh
XUMHYECKON peakluH, penenbHo aonycrtuMas koHuenrpauus [1JIK semecrtsa,
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* WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHI M MPUMEHSTD 3TH MOHATHUS
NIPY ONTMCAHUU BEINECTB M UX MPEBPAILEHUIT;

e UCTIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsI COCTABJICHHsSI (POPMYJI BEIIECTB U ypaBHEHHUN
XUMHUYECKUX PEAKLU;

e OINPENENATh BAJIEHTHOCTh M CTETIEHb OKHCJICHUS XUMHUYECKUX 3JIEMEHTOB B COEIMHEHHSIX
PA3JIMYHOTO COCTaBa, NMPUHAJICKHOCTh BEIECTB K ONPENENEHHOMY KJlacCy COeNMHEHuil mo ¢gop-
MyJiaM, BUJ XUMHUYECKOH CBsI3U (KOBAJEHTHAs!, HOHHAS, METAJTMYECKAs) B HEOPTAHUIECKIX COCIH-
HEHMSIX, 3apsi MOHA 110 XUMUYECKOH opMyIie, XapakTep Cpebl B BOAHBIX PacTBOpPaxX HEOPTaHUYe-
CKUX COCOMHEHUH, TUIl KPUCTAJUIMYECKOH PEIIETKH KOHKPETHOTO BEIECTBA;

e packpeiBaTh cMbIch Ilepuoanyeckoro 3akona /. M. MenaeneeBa U AEMOHCTPUPOBATEL €r0
NOHMMAaHHE: OMUCHIBATh U XapaKkTepu3oBaTh TadnnuHyto ¢opmy Ileproanyeckoii cucTeMbl XUMU-
YECKHX HJIEMEHTOB. Pa3jN4aTh IMOHITHS «TJIaBHAs NoArpynna (A-rpymnma)» U «o0ovYHast MOATpyI-
na (b-rpynma)y, Maneie U OOJbIINE MEPHOABI, COOTHOCHTb O0O3HAYEHHUs, KOTOPBhIE NMEIOTCS B TI€-
puoOANYECKOH TaOnuIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHS aTOMOB XUMHYECKUX 3JIEMEH-
TOB (COCTaB M 3apsix siapa, odliee YUCIO SJIEKTPOHOB M PaclpeNeeHne HX MO 3JIEKTPOHHBIM CJIO-
siM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB 3JIEMEHTOB M MX COCIUHEHHN B
npeaenax MajiblX MEPUOAOB U IIABHBIX MOATPYII C YIETOM CTPOSHHSI UX aTOMOB,

e KJacCU(UIMPOBATh XUMHUYECKUE SJIEMEHTBI, HEOPTAaHUYECKHE BEIIECTBA, XMMHUYECKHE pe-
aKIuH (10 YUCITy M COCTAaBY YYaCTBYIOIIMX B PEAKIIMU BELIECTB, MO TEIIOBOMY 3(dekTy, mo usme-
HEHHIO CTETIeHEH OKUCIICHUSI XUMUYECKUX HJIEMEHTOB),

e XapaKTePHU30BaTh (OMUCHIBATD) OOIIHE U creU(pUIecKie XUMUIECKHE CBOMCTBA MPOCTHIX U
CJIOJKHBIX BEIECTB, MIOATBEP KAAs OMUCAHNE IPUMEPAMHU MOJIEKYJSIPHBIX U HOHHBIX YPaBHEHUH CO-
OTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

e COCTaBJISITh YPABHEHHUSI BJIEKTPOJUTHUUECKON AUCCOLMALIMM KUCTIOT, EJI0UYeH U COoNel, MoJi-
HbIE M COKpAIIEHHbIC YPAaBHEHHs PeaKlHnii HOHHOTO OOMEHA, YPaBHEHHs PEaKIHid, OATBEPIKIAI0-
IIUX CYIIECTBOBAHME MEHETUUECKOHN CBS3M MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB,;

* PaCKPBIBATh CYIIHOCTb OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMIA MOCPEICTBOM COCTAB-
JICHUS 3JIEKTPOHHOTO OaNaHCca 3THX PeakLui;

 IPOTHO3MPOBATH CBOHCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHs], BO3SMOXHOCTH MPOTe-
KaHUs] XUMHYECKUX MPEBPAILEHHUHA B PA3JIUNYHBIX YCIOBUSIX;

e BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JTOJIO
XUMHYECKOTO 3JIEMEHTA 110 (OpMyJie COEAMHEHUs, MACCOBYIO JOIO BEIIECTBA B PACTBOPE, MPOBO-
IWUTh PACUYETHI [0 YPABHEHUIO XUMHUYECKOH PEaKIny,

e cOOMIOIATh MpaBUIIa MOJB30BAHUA XUMHUYECKON MOCYAOH U 1ab0paTOpHBIM 000pYIOBaHH-
€M, a TAK)Ke MpaBmia OOpAIIEeHHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLIFISIMH IO BBIMOJHEHHIO
7Ta00PaTOPHBIX XUMUYECKHIX OIBITOB IO TOJYUYEHHIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (AMMHU-
aKa W yIJIEKHCIIOro ras3a),

e IPOBOJUTH PEAKLNH, IMONTBEPKAAIOLINE KAaUeCTBEHHBIN COCTaB PA3JIMYHBIX BEIIECTB. pac-
MO3HABATh OMBITHBIM MYTEM XJIOPHI-, OpOMUA-, HOAW-, KapOoHaT-, pocdart-, cuaukar-, cyiabdar-,
TUAPOKCUI-MOHBI, KATHOHBI AMMOHHSI U MOHBI M3YYEHHBIX METAJJIOB, PUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTaHMUECKUX BELIECTB;

* IPUMEHSITh OCHOBHBIE OIEPALIMU MBICIHTEIBHOMN NEATENIbHOCTH — aHAJM3 U CUHTE3, CpPaBHE-
HHUe, 0000IeHe, CUCTEMATHU3aLIUIO, BBISIBIIEHUE TPUIHMHHO-CIIEICTBEHHBIX CBsI3€H — Ui M3Y4YEeHUs
CBOWCTB BEINECTB M XUMHUYECKUX PEAKINN, €CTECTBEHHO-HAyUYHbIE METOABI TIO3HAHUS — Haboe-
HUE, U3MEepPEHHe, MOJECITUPOBAHHE, SKCIIEPUMEHT (PEeaTbHbIN 1 MBICJICHHBIH).
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YYEBHO-METOJUYECKOE OBECIHIEYEHHUE OBPA3OBATEJBHOI'O IIPO-
OECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISA YYEHUKA

» Xumus, 8 knace / T'abpuensin O.C., Ocrpoymo U.I'., Cnankos C.A., AKIIOHEpHOE 00-
mectBo «M3narensctBo «lIpocBewenue»

» Xumusa, 9 knace/ Iabpuensia O.C., Ocrpoymos U.I'., Cnagkos C.A., AkunoHepHOe 00-
mectBo «M3narensctBo «lIpocBewenue»

tabmunel: [lepuonuyeckas cucrema xuMmu4yecknx ssementoB [ M. Menneneesa, Tabnuna
PacTBOPUMOCTH, 3JEKTPOXUMUUECKHUN PNl HAMTPSDKEHUST METAJIOB

METOAUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA
https://iro-49.ni/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypoBeHb.-Peanmn3arusi-
tpedoBanuii-OI O C-ocHOBHOT0-001er0-00pa3oBaHus.-M eTOIUYECKOe-TOCOOUe-JISI-YIUTEJIS .

U PPOBBIE OBPAZOBATEJIBHBIE PECYPC bl U PECYPCBI CETH HHTEP-
HET
https://educont.ru/?7utm_source=eljur



