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HOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1o XuMUM Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHMs COCTaBJIEHA Ha
OCHOBE TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTEIbLHON MPOTPaMMBI
OCHOBHOTO 0011ero oopazoBanus, npeacrabieHHbix B GI'OC OO0, a Takxke Ha OCHOBE
dbenepanbHOl paboueil mporpaMmbl BOCIUTAHUSA U C YYETOM KOHIEMIIMM MPENoiaBaHus
yueOHOro mnpeamera «XuMus» B oOpa3oBaTeldbHBIX oOpraHuzauusax Poccuiickoi
denepauui.

[Iporpamma no xumuu Aa€T MpeACTaBICHHUE O IENAX, 00IIel cTparerun oOydeHus,
BOCIIUTAHMS M PA3BUTUS O0YYAIOIIUXCS CPEJCTBAMH YUEOHOTO MPeJAMETa, YCTaHABIUBACT
o0s3aTeNIbHOE TPEIMETHOE COJEp)KaHHe, MPEAYyCMaTpUBAET pACIpPEICICHUE €ro 1o
KJIaccaM U CTPYKTYPUPOBAHUE MO pa3jeiaM U TeMaM IMPOrpaMMbl O XUMUH, ONpPEAeseT
KOJIMYECTBEHHBIE M KAUYECTBEHHBIC XAPAKTEPUCTUKHU COJACPKAHUA, PEKOMEHIYEMYIO
MOCJIEI0BATEIILHOCTh U3YUCHUSI XUMUM C YYETOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX
CBs3€H, JIOTMKM Yy4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEW 00yyaroluxcs,
OTpeNeNiieT BO3MOXKHOCTH TIpeAMEeTa IS pealu3alud TpeOOBaHUN K pe3yibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHONW MpOrpaMMbl Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHus, a Takke TpeOOBaHUI K pe3yibTaraM OOy4YeHHUS XMMUU Ha YPOBHE IIeJei
U3Y4YeHHs] TpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHON JIESITEIbHOCTH
00y4aromierocsi o OCBOECHUIO Y4eOHOTO CO/IepKaAHUSI.

3HaHME XUMUH CITYKUT OCHOBOM /1J1s1 (POPMUPOBAHHSI MUPOBO33pEHUS 00yUaIOIIEerocs,
€ro TMpEeICTaBICHH O MaTepUAJbHOM €IWHCTBE MHpPA, BAXHYIO pOJb HWrParoT
dbopMupyembie XuMUeH MPEACTABICHUSI O B3aUMOIIPEBPAICHUSIX YHEPTUU U 00 IBOJIOLNH
BEIIECTB B MPUPOJE, O MyTAX PEIHICHHS TI00adbHBIX MPOOJIEM YCTOWYHMBOTO DPAa3BUTHS
YeJI0BEUYECTBA — CHIPhEBOM, DHEPTETHUECCKOM, MUIIEBON U IKOJIOTHYECKON 0€30MacHOCTH,
po0JIeM 3IpaBOOXPAHCHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaiu3alid BO3MOXKHOCTEH MJii caMopa3BUTUS U (opMupoBaHUS
KyJIbTYpBI TUYHOCTH, €€ 001Iel U (QYHKIMOHATHHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (opMuUpOBaHHE MBIIUICHUS ¥ TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcs, HAaBBIKOB 170. CaMOCTOSITEIbHOU y4aeOHOI JIESITEIbHOCTH,
AKCHEPUMEHTAIBHBIX U UCCIEI0BATEIbCKUX YMEHHM, HEOOXOIUMBIX KaK B TTOBCEJHEBHOM
AKU3HH, TaK U B MPO(HECCUOHAIBHON I€SITENIbHOCTH;

3HAKOMHUT CO CIEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaAbIBAET OCHOBBI 1IEIOCTHOTO
B3MUVISiJa HA E€IMHCTBO NPUPOABI M YEIOBEKA, SBISAETCS OTBETCTBEHHBIM JTallOM B
dbopMHUpPOBAaHUY €CTECTBEHHO-HAYYHOW TPAMOTHOCTH O0YJaIOIINXCS;

CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTeCTBEHHO-HAYYHBIM
3HaHUSIM, K OPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B JKOJOTMYECKOE O0Opa3zoBaHUE
00yYarOITHUXCS.



JlanHbple HampaBieHUsT B OOYyYEHHHM XUMHUHM OOECIEUYUBAIOTCS  CHELU(PUKON
coJiep>KaHusl y4eOHOIo MpeaMeTa, KOTOPBIN SIBIISIETCS MENarorMueckyd aaanTUPOBAHHBIM
oTpakeHHMeM 0a30BOM HAYKH XMMUHU Ha ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOT'O O0OIIEr0 00pa30BaHUsl OPUEHTUPOBAH HA OCBOEHUE
00y4JarolmUMHCSE CUCTEMbl TMEPBOHAYAIBHBIX TMOHSATUM XUMHU, OCHOB HEOPraHUYECKOU
XUMHUM U HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MTOHATUN OPTraHUYECKOW XUMUHU.

Crpyktypa coiepkaHUsi MpPOrpaMMbl TIO XUMHHM C(HOpPMHUpPOBAHA Ha OCHOBE
CUCTEMHOI0 noaxoza K €€ nsyueHuro. Conep:kaHue CKIAIbIBAECTCS U3 CUCTEMBI IIOHATHH O
XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI MMOHATHIN 0 XUMHUUeCKO# peakiuu. O6e 3TH
CHUCTEMBbI CTPYKTYPHO OPTraHU30BaHbl 10 MPUHIUNY MOCIEA0BATEIILHOTO Pa3BUTHSI 3HAHUM
Ha OCHOBE TEOPETHYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— a@TOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuognueckoro 3akoHa JI. . MeHeneeBa kak OCHOBHOTO 3aKOHA XUMMUHU;

— YYE€HHUS O CTPOCHUU aTOMa U XMMUUYECKOU CBA3Y;

— IpEeJICTaBICHUMN 00 AIMEKTPOIUTHUECKON AMCCOLMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUSI PAaCCMATPUBAIOTCA HA OCHOBE AMMIUPUYECKHU MOTYYEHHBIX U
OCMBICJICHHBIX (PAKTOB, Pa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYromy,
BBITIOJIHSISL QYHKIIMHM OOBSICHEHHS U TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOYKHOCTEH
NPaKTUYECKOTr0 MPUMEHEHHS U NOJIYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue MmporpaMmsbl 0 XUMHH CIIOCOOCTBYET (POPMHPOBAHUIO MPEICTABICHUS O
XUMHUYECKOW COCTABIISIFOIIEH HAYYHOM KapTHUHBI MUpPA B JIOTMKE €€ CUCTEMHOMN MPUPOJIBHI,
LEHHOCTHOTO OTHOILIECHUS K HAYyYHOMY 3HAHHMIO M METOJAaM MO3HaHUs B Hayke. M3yueHue
XUMHH TPOUCXOAUT C MPUBJICUCHUEM 3HAHUMN M3 paHee M3YUCHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mmup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiaacey.

[Tpu u3ydeHUN XUMHUH TPOUCXOTUT (POPpMHUPOBAHKUE 3HAHUN OCHOB XMMUYECKONU HAYKH
Kak 00JIacTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUUECKOMN ACSTEIBHOCTH YEJIOBEKa M KaK
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJNbTYpHL. 3ajaua y4yeOHOro MpeaMeTa COCTOUT B
(dbopMHUPOBAaHUYU CUCTEMBI XUMHUYECKUX 3HAHUN — BaXKHEHINX (DaKTOB, TOHSITHIA, 3aKOHOB
U TEOPETUYECKUX TOJIOKECHHM, TOCTYMHBIX 0000IIEHN MUPOBO33PEHUYECKOTO XapaKTepa,
sA3bIKa HAYKU, B MPUOOLIEHUH K HaYyYHbIM METOJIaM MO3HAHUS IPU U3YUYEHUH BELIECTB U
XUMHYECKUX peakiuii, B (OPMUPOBAHUH M Pa3BUTUU TO3HABATECIBHBIX YMEHUU M HUX
MIPUMEHEHUN B Y4e€OHO-IIO3HABATEIbHOW W Y4YEOHO-UCCIIEAO0BATENbCKOW AEATEIbHOCTH,
OCBOEHUU TpaBUJI 0€30MacHOro 00pallleHHsl C BEUIECTBAMU B MTOBCEITHEBHOM KU3HH.

[Tpu u3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO O0IIero 00pa3oBaHUs BaKHOE 3HAUCHUE
MpUOOpEN TaKKe eI, KakK:

—  ¢opMHupOBaHUE  WHTEIUIEKTYaJdbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
CaMOOOpa30BaHUIO, COTPYIHHYECTBY, CAMOCTOATEIbHOMY MPHUHSATHUIO  PEIICHH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;

— HAaNpaBJICHHOCTh OOYYEHHUsI HA CHUCTEMATUYECKOE MPHOOIIEHHE OOYyYarolmuXcs K
CaMOCTOSITEJIbHOW TO3HABATEJIILHOM JIESATEBHOCTH, HAYYHBIM METOJAM TO3HAHUA,
GbOpMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEN K XMMUU;



— o0ecreyeHue yciaoBHi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUAIOIIMMUCS OMbITa
pa3HOOOpa3HOM JNESITEIbHOCTH, T[IO3HAHMS M CaMOINO3HAHUS, KIIIOYEBBIX HAaBBIKOB
(KITIOUEBBIX KOMIIETEHIIUH ), UMEIOIMX YHUBEPCAIbHOE 3HAUEHUE MJIS Pa3IUYHBIX BHUJIOB
NeSATENbHOCTH;

— (hopmupoBaHue o0uel PyHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B
TOM YHCJIE€ YMEHUI OOBSACHATH M OLEHUBATH SIBJICHUS OKPYKAIOIIETO MUPA, MCIOIb3YS
3HAHUS U OIBIT, MOJYYCHHBIC TPU U3YYCHUU XUMU U, IPUMEHSITh UX MIPU PEIICHUH MPOOIeM
B [IOBCEIHEBHOU JKU3HU U TPYIOBOU ACATEIBHOCTH;

— ¢opmupoBaHUe y OOYYAIOIIMXCS T'YMAaHUCTHYECKMX OTHOIICHHM, MOHUMAaHUs
LEHHOCTH XHWMMUYECKUX 3HAHUU [JI1 BbIPAOOTKH 3KOJIOTMYECKH IEJIecCO00pa3HOro
NOBE/ICHHs] B OBITY U TPYAOBOW JAESITENIBHOCTU B LESX COXPAHEHHUS CBOErO 370pOBbS U
OKPYKAIOLIEN IPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAalMU K OOYYEHHUIO, CIOCOOHOCTE K CaMOKOHTPOIIO U
CaMOBOCIIMTAHHIO Ha OCHOBE YCBOCHHMS OOIICYETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQUIIS U HAMPABIEHHOCTH JIajbHEHIIIET0 00yUEeHHUS.

OO1iee 4yucIO 4YacoB, OTBEAEHHBIX IS M3YyYEHUS XUMHHM Ha YPOBHE OCHOBHOIO
obmrero obpaszoBanus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
9 knacce — 68 yacoB (2 yaca B HEJICIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuu. Ponb XuMuK B )KU3HU YEIOBEKA. XUMHUS B CUCTEME HayK. Tena u
BenecTBa. OU3NUECKUE CBOMCTBA BEUIECTB. ATpEraTHOE COCTOSHUE BemecTB. [lonsTHE 0O
MeTOJlaX Mo3HaHUs B XUMUU. YucThie BemniecTBa u cMecu. CocoObl pa3eieHus CMeCei.

ATOMBI U MOJIEKYJIBI. XUMHUYECKUE AIIEMEHTHI. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocThlie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumunueckas (opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocUTeNbHass aTomMHas Macca. OTHOcHUTeNbHAd
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.

KommuecTBo BemectBa. Monb. MonsipHas Mmacca. B3aumMocCBsI3b KOJTMYECTBA, MACChI U
Yuciia CTPYKTYPHBIX €IMHUIL BelllecTBa. Pacuérel mo popMynaM XUMHUECKUX COCTMHEHUH.

OuU3NYECKHUe U XUMHUUYECKHUE SIBJICHUS. XUMUUYECKas peakius U €€ Npu3HaKku. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUUECKue ypaBHeHUs. Kiaccudukaus XUMHUYECKHX
peakiuil (CoeTMHEHUs, Pa3IOKEHHUs, 3aMEeIIeHHsI, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMUYECKOH MOCY/10i, paBuUIaMu paboThI B Ia0OpaTopuu 1 mpuémMamMu
oOpartieHus ¢ 1abopaTOpHBIM 000PYIOBAaHUEM, H3yUEHHUE U ONHCaHne GU3UUECKIX CBOMCTB
00pa31oB HEOPTraHMYECKUX BEIECTB, HAOMI0eHNE (PU3NUECKUX (TUIaBJIEHUE BOCKA, TasTHUE
JIpJa, pacTUPAaHHUE caxapa B CTYyNKE, KUIEHUE U KOHJEHCAIMS BOJbI) U XUMHYECKUX
(ropeHue cBeuw, MPOKAIMBAHUE MEAHOU MPOBOJIOKHU, B3AMMOJEHCTBUE MeJia C KUCIOTOM)
ABJICHUN, HAONIOJEHWEe M OINHUCAHWE TPHU3HAKOB MPOTEKAHMS XUMHYECKUX pPEeaKIun
(pa3nokeHue caxapa, B3aMMOJICHCTBUE CEPHOU KUCIIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHue
rugpokcuaa meau (1) mpu HarpeBanuu, B3auMOAEHCTBHUE JKeJie3a C paCTBOPOM COJIM MEAU
(I1), m3ydenwe crocoOOB pa3iaeicHHs CMECEH: C IMOMOIIBI0 MarHuTa, (HILTPOBAHUE,
BbIMIApUBAHUE, TUCTUILIALMS, XpoMaTtorpadus, IpOBeIeHNE OYMCTKH MMOBAPEHHOMN COJH,
HAOJIOZICHUE U OMHMCAHHWE PE3YJIbTATOB MPOBEACHHS OMBITA, WLIIOCTPUPYIOMIETO 3aKOH
COXpaHEHHMsI MacChl, CO3[JaHUE MOJIETIEH MOJIEKYJI (IIAPOCTEPKHEBBIX).

BaxHeime npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmeck razoB. CoctaB Bo3ayxa. Kuciaopoa — 371eMEHT U MPOCTOE BEIIECTBO.
Haxoxxnenue kucimopoga B mpupoje, (pu3udyeckne W XUMHUYECKHE CBOWCTBA (peakiuu
ropenust). Oxcunbl. Ilpumenenue kucimopona. CrnocoObl MNOMYy4EHHUS KHUCIOpOAa B
naboparopuu U mnpoMblnuieHHOCTH. Kpyrosopor kuciopoga B npupone. O30H —
ajuIoTponHas MoAU(UKALIKS KUCTOPO/Ia.

TemmoBoit 3pdexT XuMHUUeCcKOW peakIuu, TEPMOXMMHUUYECKHE YPaBHEHUS, JK30- U
SHJIOTEPMHUYECKHE PEAKIHUU. TOIIMBO: Yroidb M METaH. 3arpsi3HEHUE BO3AYyXa, YCUJICHHE
MapHUKOBOTrO 3 PekTa, pa3pylieHue 030HOBOIO CJIOS.



Bonopon — sneMeHT M mpocroe BemecTBO. HaxoxaeHwe Bomopona B IPHUPOIE,
dbu3nYecKkue U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObl mosydeHus. KucioTel u
COJIN.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue coricTBa Boabl. Bona kak pactBopurens. PactBopbl. HacelllieHHBIE 1
HEHACBIIIEHHbIE PACTBOPHI. PACTBOPUMOCTH BEIIECTB B BoJie. MaccoBasi 40Jisl BELIECTBA B
pactBope. XMMUYECKHE CBOMCTBA BOAbI. OCHOBaHUS. Posib pacTBOPOB B IPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoAbI B IpUPO/IE. 3arpsi3HEHUE NPUPOIHBIX BOA. OXpaHa U OUUCTKA
MPUPOJHBIX BOJI.

Knaccuduxanusa neoprannueckux coenuneHuit. Oxkcuanl. Kiaccudukaius oKCHUI0B:
cosieoOpasyromue (OCHOBHBIC, KHCJIOTHBIC, aM(OTEepHbIE) U HECOJeoOpa3yIoIIue.
Homenknarypa oxcumoB. dusznueckue M XHUMHUYECKHE CBOWCTBAa OKcuaoB. [lomyuyeHwue
OKCHJIOB.

OcHoBanus. Knaccudukamnuss ocHOBaHUM: MIEIOUYM W HEPACTBOPHMBIC OCHOBaHWSI.
Homenxkiarypa ocHoBanuil. PU3NUECKUE U XUMUUYECKUE CBOMCTBA OCHOBaHUU. [lonyueHue
OCHOBaHHM.

Kucnorel. Knaccudukamms xucnor. Homenknatypa kucior. duszndeckue u
XUMHUYECKHE CBOWMCTBa KHUCIOT. Pan aktuBHocTM MetasioB H. H. bekerosa. [lomyuenue
KHCJIOT.

Comu. Howmenknatypa coneil. ®Pu3nueckue HW XUMHUYECKHE CBOMCTBa COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKY KJIaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuil IKcnepumenm:

KaueCTBEHHOE OIPEJECICHUE COAEpPKaHMUS KUCIOpoJa B BO3AyXE, IOJIyUYEHHE,
coOupaHue, paclo3HaBaHWE ¥  HM3YYCHHE CBOWCTB  KHUCIOpOAa, HAOIIOJeHUE
B3aUMOJCHCTBHS BEUIECTB C KUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHHS M MPEKpalCHUs
ropeHusi (moskapa), O3HaKOMJIEHHE C oOpa3llaMH OKCHJIOB M OIMCAaHHWE WX CBOMCTB,
MoJlyuyeHue, coOupaHue, paclio3HaBaHWE M HM3YYEHHE CBOMCTB BOAOpoAa (TOpEeHHE),
B3aumMojielictBue Boaopojga ¢ okcugom wmead  (ll)  (BO3MOXKHO — HMCIOJIBb30BaHHUE
BUJIEOMATEPUAIIOB), HAOIIOIeHHE 00PA3IOB BEUIECTB KOJUYECTBOM | MOJIb, MCCIIEIOBAHUE
O0COOEHHOCTEHW pPACTBOPEHUSI BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO, MPUTOTOBICHUE
PacTBOPOB C OINPEACIEHHON MacCOBOU JOJIEM PACTBOPEHHOTO BEILIECTBA, B3aUMOJACHCTBUE
BOJIbI C METaJIaMU (HAaTPUEM U KaJiblieM) (BO3MOKHO UCITOIb30BaHUE BUICOMATEPUATIOB),
ucclieJOBaHUE 00pa3lloB HEOPTraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOJIOJICHHE
W3MEHEHUs OKpPACKH MWHIMWKATOPOB B pPACTBOpax KHCIOT M LIEJIOYEH, H3yUYECHUE
B3auMoencTBus okcuaa meau () ¢ pactBopom cepHOIl KUCIOThI, KUCIOT C METaJllaMH,
peaKunuii HEUTpAIU3aLKK, MTOJTYYCHUE HEPACTBOPHUMBIX OCHOBAHHM, BBITECHEHHUE OJIHOTO
METaJula APYTHM W3 PacTBOpAa COJM, PEUICHHE SKCIEPUMEHTAJIbHBIX 3aJa4 MO TEMeE
«BaxkHeHnIne KIacchl HEOPraHMYECKUX COCIUHEHUIN.



Ilepnoanuyeckuii 3axoH u Ilepuoauyeckasi cucreMa XMMHUYECKHX daeMeHTOB /1.
N. MenaeneeBa. CrpoeHne aTomoB. XuMHYeCKass CBA3b. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PeaKIUN

[lepBble MOMBITKK KiacCU(pUKAIMM XUMUUYECKUX dJeMeHTOB. [loHsTHE O Tpymmax
CXOAHBIX 3JEMEHTOB (IIEJOYHBIE U LIEIOYHO3EMEIbHBIE METAJIbI, TAJIOI€Hbl, HHEPTHBIE
ra3bl). DJIEMEHTbI, KOTOpbIE 00pa3yIOT aM(POTEPHbIE OKCHUJIBI U TUPOKCHUIBI.

Ilepuonnueckuit 3akoH. llepuomuueckas cucrema XUMHUYECKUX dyieMeHToB [[. .
MenneneeBa. KopoTkonepuoanas u JuIMHHONIEpHOAHAs popmbl [lepuoanyueckoi cucTemsl
xumnueckux 3neMeHToB . M. Menneneesa. Ileproasl u rpynnbl. OU3NYECKUNA CMBICI
NOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOA U TPYIIIIBI DJIEMEHTA.

Crpoenune artomoB. CocTtaB aToMHbIX saep. M3oromel. OnekTpoHbl. CTpoeHHE
ANEKTPOHHBIX 000JI0YEK aTOMOB TMepBbIX 20 XMMHYECKHUX 3JIeMeHTOB llepuonnueckoit
cucteMsl J[. 1. MenaeneeBa. XapakTepuCTHKAa XMMUYECKOTO AJIEMEHTA IO €T0 MOJ0KEHUIO
B [lepuonnueckont cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH  W3MEHEHMsS  paguyca aTOMOB  XMMHUYECKHX  DJIEMEHTOB,
METALTUYECKUX U HEMETAINIMUECKUX CBOMCTB IO TPyMNIaM U NEPUoaaM.

3nauenue Ilepumogmueckoro 3akoHa u Ilepmogmyeckoil CHUCTEMBI XUMHUUYECKHX
3JIEMEHTOB JJIsl pa3BUTHSI HAYKHU U npakTuku. J[. V1. MeHneneeB — y4€HbIN U rpa)KJaHuH.

Xumuueckas  cBsizb.  KoBaneHTHas  (mosisipHass W HENOJIAPHAsl)  CBS3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHas CBS3b.

Crenenp oxucneHus. OKHUCIUTEIBbHO-BOCCTAHOBUTENbHBIE peakuuu. lIponeccsl
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil IKcnepumenm:

U3y4eHHE 00pa3I0B BEIIECTB METANIOB U HEMETAJUIOB, B3aUMOJICUCTBUE THAPOKCUIA
OUMHKa C pAacTBOpPAaMH KHUCJIOT W IIEJIOYEH, MPOBEIAEHUE OINbBITOB, HILTIOCTPUPYIOIINX
IpUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINil (TOpPEHHE, PEAKIIMU Pa3JIOKEHHUS,
COCJIMHECHUA).

Mexcnpeomemmunie ceasu

Peanuzanusa MexXnpeAMETHbIX CBA3€M TMpU M3YYEHUHM XUMUM B 8§ Kiacce
OCYIIECTBIISIETCS UepPE3 UCTIOIB30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHSATUH, TaK U
MOHATHUH, ABISIONIMXCS CUCTEMHBIMHU JUISI OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO
LMKIIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: Hay4YHBIM (akT, runore3a, TEOpHUsl, 3aKOH,
aHanmW3, CHUHTE3, KiIaccupukanus, TMepUOIUIHOCTh, HAOIIOIEHNE, OKCICPUMEHT,
MO/JICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: Marepus, aToMm, 3JEKTPOH, NPOTOH, HEWTPOH, HMOH, HYKJIWJI, H30TOIHI,
PaIMOAaKTHBHOCTH, MOJICKYJIA, dJIEKTPUICCKUH 3apsijI, BEHIECTBO, TENIO, 00bEM, arperaTHoe
COCTOSIHUE BEIECTBa, ra3, (PU3MUECKUE BEIWYUHBI, EAUHUIBI H3MEpPEHHUs, KOCMOC,
IUTAHETHI, 3BE3061, CoTHIIE.

buonorus: dorocunTes, apixanue, buocdepa.



I'eorpadus: armocdepa, rugpochepa, MHHEpaibl, TOPHbIE MOPOJbI, MOJIE3HBIE
HCKOIIA€MBbIE, TOILINBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO U XxXMMHUYecKkasi peakuusi

[lepuonnueckuit 3akoH. llepuonnueckass cucrema XUMUUYECKUX dieMmeHToB J[. WM.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalausl, KalIblUs U UX COCIMHEHUN B COOTBETCTBHUHU C
ITOJIO’KEHHUEM DJIEMEHTOB B lleproanueckoil CuCTeMe U CTPOEHUEM MX aTOMOB.

CrpoeHnue BemiecTBa: BUAbl XUMUYECKOW CBSI3U. THIBI KPUCTAINIMYECKUX PEMIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKU U BUAA XUMUYECKOU
CBSI3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BeIIeCTB. XMMUYECKUE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3JIW4YHbIM KJJaccaM HEOPraHMYECKUX COEIUHEHH,
TE€HETUYECKAS CBA3b HEOPTAHUYECKHUX BEIIECTB.

Knaccuduxainuys XUMUYECKHX PEAKIUM O pa3IMyHbIM Mpu3HakaMm (10 YUCTY U
COCTaBYy Yy4YacCTBYIOIIMX B PEaKIMM BEUIECTB, MO TEIUIOBOMY 3(P(EKTy, MO U3MEHEHHIO
CTeNeHEl OKUCIEHUS XUMHUYECKHX DJIEMEHTOB, 10 OO0paTUMOCTH, [0 YYacCTHIO
KaTajan3aropa). DK30- U SHIOTEPMHUUECKHE PEaKIMU, TEPMOXUMHYECKUE YPABHEHHS.

[TonsiTue o ckopocTH XUMHUYecKoi peakuuu. [lonstre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsITHEe 0 TOMOTreHHBIX U reTepOoreHHbIX peakuuax. [lonsaTue o
karanuse. lloHsiTHE O XMMHYECKOM paBHOBeCHMU. DaKTOPHI, BIMSIOIINE HA CKOPOCTH
XUMUYECKOW pEaKU U MOJO0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCITUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, DJIEKTPOHHBIN OallaHC OKUCIUTENHHO-
BOCCTAHOBHUTEIIBHOM peaKkiuu. CocraBiieHue YpaBHEHHUI OKHCIIUTENBHO-
BOCCTAHOBHTEJIBHBIX PEAKIINI C UCTIOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOJUTUYECKON AUCCOIMALUU. OJNEKTPOJUTHI U  HEDJIEKTPOJIUTHI.
KaTtnonsl, aHnonsl. MexaHn3M JUCCOLMALIMY BEIIECTB C Pa3JIMYHBIMU BUAAMU XUMHYECKON
cBsi3u. Crenens aucconuanuu. CUIIbHBIE U CIa0bIe IIEKTPOIIUTHI.

Peakiu nionHoTO 0OMEHA. Y CIIOBHUS IPOTEKAHUS PEAKIIM HOHHOTO OOMEHa, MOJIHBIE
U COKpallléHHbIE MOHHBIE ypaBHEHHUs peakiuil. CBOIICTBa KUCIOT, OCHOBAHUM U COJEHN B
CBETE TMPENICTABICHUN 00 IEKTPOIUTHYECKON arcconranui. KauecTBeHHbIE peakiuy Ha
HOHBIL. [IoHATHE O THAPOIN3E CONEH.

Xumuueckuit IKCnepumenm:

03HAKOMJICHUE C MOJEIIAMU KPUCTALTUYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB —
METa/NIOB W HeMeTauioB (rpadura m amMasa), CIOKHBIX BEMIECTB (XJOpUIA HATPHS),
HCCIIEIOBAHNUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON peakluu OT BO3ACHCTBUS Pa3IUUHbBIX
(akTOpOB, HCCIEAOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB  BELIECTB, Ipoliecca
JUCCOLMALIMK KUCIIOT, 1IeJIouel U cosel (BO3MOXKHO MCIOJIb30BAHUE BUIEO MAaTEPUAJIOB),
MPOBEJICHUE OMBITOB, MJUTFOCTPUPYIOIIUX MPU3HAKY MPOTEKAHUS peaKUii MIOHHOTO OOMEHa
(oOpa3oBanue ocajika, BblJIeJIEHHUE Ta3a, 00pa30BaHUE BOJIbl), ONBITOB, WILTIOCTPUPYIOIINX



MIPUMEPBI OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKkIuil (TOpeHue, peakiuu pa3ioKeHus,
COCIMHEHUs), PACIO3HABAHHE HEOPraHUYECKUX BEIIECTB C MOMOIIBI0O Kaue€CTBEHHBIX
peaKkiuii Ha MOHBI, PEIICHUE KCIIEPUMEHTAIBHBIX 33/1a4.

HeMeTaibl 1 MX coeTMHEHUS

OO6mmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTepHbIE
creneHu okuciieHud. CTpoeHue u (pu3HUecKre CBOMCTBA MPOCTHIX BEUIECTB — I'aJIOT€HOB.
XVMHUYECKHE CBOMCTBA HA MpUMEpPE XJI0pa (B3aUMOJICHCTBUE C METAJUIAMH, HEMETAILJIaMHU,
mienoyamu). XjopoBoaopod. ConsiHas KUCIOTa, XMMHYECKHE CBOMCTBA, IONYYEHUE,
npuMeHeHue. JleiicTBue Xjopa M XJOPOBOAOPOJA Ha OpraHU3M uejoBeka. Bakuelimue
XJIOPUBI U KX HAXO0XKACHUE B MPUPOJIC.

O6mas xapakrepuctuka 3aemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u Gu3nvIecKue CBOMCTBA MPOCTHIX BEIIECTB —
KHACTIOpOa M cepbl. AJIOTpONHbIE MOAU(PUKALMK KUCIOPOAa U cepbl. XUMHYECKHUE
cBoiicTBa cepbl. CepoBOOPO, CTPOCHUE, PU3NUECKUE U XUMHUUYECKHe cBOMCTBA. OKCHUIbI
Cephl KakK TPEJCTABUTEIU KHCJIOTHBIX OKCHUJIOB. CepHasi KHUCJIOTa, (PU3HYECKUE W
XUMHYECKUE CBOMCTBA (00IIME KaK MpPEJCTABUTENSl Kilacca KUCIOT U cHelupuyecKue).
XUMHUYECKHUE PEAKIUH, JIe)KAIINe B OCHOBE MPOMBIIIJIEHHOTO CIOC00a MOJIy4eHHsI CEpHOM
kucioThl. [Ipumenenue cepHoit kuciaotel. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKIIUS
Ha cynbdaTt-uoH. Haxoxnenue cepbpl W €€ COCNMHEHMH B MPUPOAE. XHUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpebl COETMHEHUSIMHU Cepbl (KUCTOTHBIE JTOKIU, 3arpI3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBpALICHUSI.

O6mast xapaktepuctuka 31eMeHTOB V A-rpyribl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIe CTENEHU OKUCIEHHUsA. A30T, paclpocTpaHEHUE B NPUPOAE, (PU3MUYECKHE U
XUMHYECKUEe cBoiicTBa. KpyroBopoT azoTa B mpupoje. AMMHUAK, €ro (U3HUYECKHEe H
XUMHYECKUE CBOWCTBA, MoJlyueHHe W mpumeHeHue. Conu aMMOHHS, UX (U3HUECKHE U
XUMHYECKUE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peakiiust Ha MOHBI aMMOHHS. A30THas
KHCTI0Ta, €€ MoJlydeHue, PU3nyecKue U XMMUYECKUE CBOMCTBA (00IIHMe KaK MPeACTaBUTENS
KJ1acca KUCIOT U cnernududeckue). Micrnonb3oBaHUE HUTPATOB U COJIEH aMMOHHUS B KAYECTBE
MUHEPAIbHBIX YA00peHH. XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMU
a3oTa (KUCJIOTHBIE JIOKIM, 3arpsA3HEHHE BO3/AyXa, MOYBBI W BoAoéMoB). Docdop,
aimotponHeie Monudukanuu (pocdopa, pusmvyeckne u xumuyeckue cpoicTBa. OKcH
docdopa (V) u dpochopHas kuciaora, GU3NIECKUEC U XUMUICCKHE CBOMCTBA, MOJYYCHHE.
Hcnonp3oBanue ¢hochaToB B KaueCTBE MUHEPATHHBIX yI0OPECHHUIA.

O6mast xapakrepuctuka snemMeHToB IV A-rpymnmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB,
XapaKTepHbIE  CTENEHW  OKHUCICHHs.  YTJIEepoA,  auIOTPOIHBIE  MoauduKanuy,
pacnpocTpaHeHre B Tpuponae, (HU3MYeCKue W XUMHUYECKHE CBOWCTBA. AJCOpOIHS.
KpyroBopot yriepona B mpupone. OKcuabl yriepoaa, Uux (PU3HUECKHe U XUMHUYECKHE
CBOMCTBa, NEUCTBHE HA KUBbIE OPraHU3MBI, MOJIYYECHUE U MPUMEHEHHE. DKOJIOTUYECKHE
npoOJieMbl, CBsA3aHHbIE ¢ okcuaoM yrieponaa (1V), rumoresza rino0GaibHOTO MOTEIUICHUS
KJIUMaTa, MApHUKOBBIA 3(PdexT. YronpHas KuciaoTa U €€ coiid, uxX (Qusnueckue u



XUMUYECKHE CBOMCTBA, MOJyUYeHHE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Vcnonb3oBaHne kapOOHATOB B OBITY, MEAMIIMHE, MTPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHble MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COCIAMHEHUSIX
yriaepona (MeTaH, 3TaH, ATWJICH, alleTHJICH, JTaHOJ, TJIMIIEPUH, YKCYCHas KHCJIOTA).
[IpuponHble UCTOYHUKH YTIIEBOJIOPOAOB (yrojib, MPUPOAHBIN ra3, HePTh), MPOAYKTHI UX
nepepaboTku (O€H3UH), UX POJb B OBITY U NPOMBINUICHHOCTU. [loHsATHE O OUONOrHYecKu
BOKHBIX BEIIECTBAX: Xupax, Oelkax, YrjieBoJaX — W HUX POJU B KU3HHU YeJIOBEKa.
MarepuanbHOe €IJUHCTBO OPTAaHUYECKUX U HEOPTAHUYECKUX COCTUHECHUM.

Kpemuuii, ero ¢usmdyeckne U XMMUYECKHE CBOICTBA, MOJyYCHHUE U TPUMEHEHHUE.
Coenunenus kpemHusi B npupoje. OOmue npencraieHuss 06 oxcuae kpemuus (1V) u
KpeMHHEeBOW kuciore. CUIMKATBI, WX HCIOJIb30BaHHE B OBITY, B MPOMBIIUICHHOCTH.
Baxxueiiue cTpoutenbHble MaTepHUaibl: KEpaMUKa, CTEKIIO, IIEMEHT, O€TOH, JKeJIe300€TOH.
[IpoGmeMbl Ge30MacHOT0 HMCIOJIB30BAaHUS CTPOUTEIBHBIX MAaTEpPUAIOB B TMOBCEIHEBHOU
KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHrue oOpas3loB HEOPraHWYECKUX BEIIEeCTB, CBOWCTB COJISTHOM KHCIIOTHI,
POBEICHUE KAYECTBCHHBIX PEaKIMid Ha XJIOPUJ-UOHBI W HAOJIOJCHUE MPU3HAKOB HX
IPOTEKaHMUsI, OTIBITHI, OTpaXxaroue GU3NnYecKue U XMMUYECKHUE CBOMCTBA TAJIOTE€HOB U UX
COEIMHEHU (BO3MOKHO MCIIOIb30BAaHUE BUICOMATEPUAIIOB), O3HAKOMIIEHHE C 00pa3iiaMu
XJIOpUIOB (TAJIOT€HUIOB), O3HAKOMIIEHHE C oOpa3lamMu cepbl U €€ COEeIUHEHUSIMHU
(BO3MOKHO HCIIOJIB30BaHUE BHUAEOMATEpPUAIOB), HAOIIOJEHUE TMpoiecca OOYTrIMBAHMUS
caxapa Moj JeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3YUEHHE XUMHYECKUX
CBOMCTB pa30aBIICHHOM CEPHOM KUCIIOTHI, POBEICHHE KAa4eCTBEHHON PEaKIIUU Ha CyIbdaT-
MOH U HaOJIOZIeHUE IpU3HaKa €€ MPOTEeKaHusl, 03HAKOMJICHUE C (PU3MUECKIUMH CBOMCTBAMU
azota, ¢ochopa W uX coeAUHEHUH (BO3MOXXHO HCIIOJIb30BAHUE BHUIECOMATEPUAIIOB),
oOpasnamu a30THBIX U (HochopHBIX ya00peHHi, MoaydeHne, CoOupanue, paclio3HaBaHUE U
M3yUYEHHUE CBOWCTB aMMHUaKa, MPOBEJCHUE KAUYECTBEHHBIX pPEaKUUil HA MOH aMMOHHUS U
dochar-noH U HWIyUYEHHE  TPU3HAKOB  HUX  MPOTEKAHUS,  B3aUMOJICUCTBHE
KOHILICHTPUPOBAHHOM  a30THOW  KHUCIOTBI C MeEIbl0 (BO3MOXKHO  HCIOJIb30BAHHE
BUJIEOMATEPUATIOB), U3YYCHUE MOJENICH KPUCTAIMYSCKUX PEMETOK anmasa, rpadmura,
dynnepeHa, O3HAKOMJIIEHHE C TIPOIECCOM  aJCOpPOIMH  PACTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasza, IMOJYy4YeHUE, COOUpaHue,
pacrio3HaBaHWE W M3YYEHHE CBOWMCTB YIJIEKHCIIOrO Ta3a, MPOBEJCHUE KayeCTBEHHBIX
peakiuii Ha KapOOHAT W CWIMKAT-HOHbl M H3YYEHHE MPU3HAKOB HX MPOTEKAHWUS,
O3HAaKOMJICHME  C  MNPOAYKUMEW  CHJIMKATHOM  MPOMBIIUIEHHOCTH,  pELICHHE
AKCHEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BaxkHeillne HeMeTaubl U UX COCTUHEHUS.

MeTansbl M UX COeITMHEHUS

OO6uiasi XapakTepuUCTHKAa XUMHYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX
nojioxxeHusa B llepuomndeckor cucteMe xumuueckux siemeHToB J[. M. MenneneeBa u



ctpoeHus aroMoB. CTpoeHue weTamwioB. Meramnuyeckas CBsI3b W MeETaJuIM4ecKas
KpUCTAJIIMYECKAsT  PEIIETKA. OJIEKTPOXMMHUYECKUH DSl  HANPSDKEHUM — METaJlIoB.
dusnyueckrue U XUMUYECKHE CBOMCTBAa MeTalioB. OOIIKe coco0bl MOTYy4YeHUsI METAJIJIOB.
[lonsiTe 0 KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CIiaBel
(ctanp, 4yryH, JIOPAIIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U POMBIILIJIEHHOCTH.

[[lesounble MeTaibl: MOJOXKEHHE B llepuoguueckoil cucTteMe XUMHUYECKHX
aneMeHnToB JI. 1. Menaeneesa, cTpoeHre UX aTOMOB, HaXOKAeHue B ipupoae. dusznueckue
Y XMMHUYECKHUE CBOMCTBA (Ha mpuMepe HATpus U Kanus). OKCUJIBI U TUPOKCUJIBI HATPUS U
kayus. [I[puMeHeHne MeI0UYHbIX METAIVIOB U UX COEJIMHEHUM.

[IlenoyHo3eMeNnbHBIE METAJUIBI MAarHUM U KAJIBLUM: MOJIO)KeHUEe B llepuonnueckon
cucteme xuMudeckux anemeHToB Jl. . MenpaeneeBa, CTpoO€HUE UX aTOMOB, HAXO0XJIECHHUE B
npupojae. Du3nMyecKkue U XHUMUYECKHME CBOMCTBA MarHus M Kajubliusd. Baxkueniine
COeMHEHUs Kanblusl (OKCUM, THAPOKCHA, coiu). JKECTKOCTh BOABI M CHOCOOBI €&
YCTpPaHEHMUSI.

AnroMuHMi: nojioxkenue B Ilepuoguueckoit cucteme XuMu4eckux snementos /. M.
MenpeneeBa, CTpOCHHME aToMa, HaxoXJaeHuEe B mpuponae. Du3nuecKue U XUMUUYECKUE
cBoMcTBa amfOMUHMsI. AMDOTEpHBIE CBOMCTBA OKCUJIA U TUIPOKCHIA ATIOMUHUSI.

Keneszo: mosoxenue B Ilepuomguueckoin cucremMe XUMUUeCKUx anemeHtoB . .
MenzeneeBa, CTpoeHHE aToma, HaxOoXJaeHue B npupone. Pusznueckue U XUMUUYECKUE
cBoicTBa keneza. Okcuasl, TUAPOKCUAbl U conu kene3a (I1) u xenesa (l11), ux cocras,
CBOWCTBA U MOJIyYCHHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMi METaJUIOB U CIJIaBOB, UX (U3MUYECKHUMHU CBOMCTBaMH,
U3YyUYCHUE  PE3yJIbTaTOB KOppO3UH METAJIOB (BO3MOKHO VICIIOJIb30BAHUE
BHJIEOMAaTEpHaIOB), OCOOCHHOCTEH B3aMMOACHCTBUS OKCHJIa KAJIBIIUS M HATPUS C BOJOU
(BO3MOKHO HCIIOJB30BaHUE BHJIEOMATEPUAIIOB), UCCIEIOBAHUE CBOMCTB JKECTKOM BOJBI,
npoliecca FOpEeHHs Kejle3a B KUCIOpoJe (BO3MOXKHO MCIIOJIb30BaHUE BUIECOMATEPHUATIOB),
MIPU3HAKOB MPOTEKAHHS KAUECTBEHHBIX PEAKLMK HA MOHBI: MAarHus, KaJbLUsl, aTIOMUHUS,
nunka, xenesa (II) u xenesa (lIl), mequ (ll), HaGmogeHue W omMcaHWE MPOIECCOB
OKpallMBaHMs IJIaAMEHM MOHAMHU HATpUA, KU U Kbl (BO3MOXXHO HCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HCCIENOBaHWE aM(OTEPHBIX CBONCTB THUAPOKCHAA AIIOMUHHUS U
TUAPOKCHIA IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHenmme MeTasisl
U UX COCIUHEHUS.

XuMHS U OKpPY:KaWIIas cpeaa

BemectBa w wmarepuanbl B IIOBCEJHEBHOW KW3HHM YEJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEUIECTB U XMMHUYECKHX peakuuii B ObiTy. IlepBas momois mpu
XUMHYECKHX 0KOTax U OTPABICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpyXkarwlleil cpeabl (mpedenbHas J0omycTUMas
KOHIIEHTpaius Beulects, Aanee — [1JIK). Poyib XuMuu B pelieHN 3K0JIOTMYeCKUX IPOOIIeM.

Xumuueckuii IKCnepumenm:



u3yuyeHue oOpa3lloB MaTepuaylioB (CTEKJIO, CIUIABbl METaJIOB, IOJIMMEpPHBIE
MaTepHabl).

Mesicnpeomemnvie ceéasu

Peanmszamnust MeXmpenIMeTHBIX CBs3ed TpU HW3y4YeHMH XuMHH B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 MCIOIh30BAHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK U
MOHATUHN, SBJSIONINXCS CUCTEMHBIMU IS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYIHOTO
IUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHA: HAYyYHBIA (pakT, TUTIOTE3a, 3aKOH, TEOpHS,
aHanmu3, CHHTe3, Kilaccuukanms, TMEePHOAUYHOCTh, HAONIOEHUE, OKCIEPUMEHT,
MOJICTMPOBAHNE, W3MEPEHUE, MOJIeNb, SIBICHUE, MAPHUKOBBIA 3(PQPEKT, TEXHOIOTHS,
MaTepHUaIbI.

®dwusuka: maTepus, aTOM, JJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIHJI, H30TOIIbI,
pPaOaKTUBHOCTh, MOJICKYJa, JJCKTPUYECKUN 3apsij, MPOBOJHHUKH, TMOIYIMPOBOIHHKH,
IMAJIEKTPUKH, (DOTORIIEMEHT, BEUIECTBO, TEeNO, 00bEM, arperaTHOe COCTOSIHHE BEIECTBa,
ra3, pacTBOp, pPacTBOPUMOCTb, KPHUCTAIIMYECKAass PEmETKA, CIUIaBbl, (QU3NICCKUEC
BEJIMYUHBI, €AMHUIIBI H3MEPEHHUS, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: porocunres, Abixanue, buocdepa, IKOCUCTEMA, MUHEPAIbHbBIE YI00pEHUS,
MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIIHHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MHUHEpasbl, TOPHbIE MOPOJbI, IOJE3HBIE
HCKOIIaeMbl€, TOININBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHMUS ITPOI'PAMMBLI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbDI

JIMYHOCTHBIC pPe3yJbTaThl OCBOSHHUS MPOTPaMMBI OCHOBHOTO OOIIEro 0Opa3oBaHUS
JOCTUTAIOTCS B XOAC¢ OOydYeHUS XHMHH B €IUHCTBE Y4YCOHOW W BOCIHTATEIHLHOMN
JESATETHPHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHUCKHMH COIMOKYJIBTYPHBIMH H
JTyXOBHO-HPAaBCTBECHHBIMH IICHHOCTSIMH, NTPUHSATHIMH B OOIIECTBE MPaBUIAMH M HOPMaMHU
TIOBEJICHUSI U CIIOCOOCTBYIOT IMPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COIMAIN3AIINN
00y4Jaromuxcs.

JIMYHOCTHBIC PE3yJbTaThl OTPAXKAIOT TOTOBHOCTh 00YUYAIONIUXCSI PYKOBOACTBOBATHCS
CHUCTEMOW TIO3UTUBHBIX IICHHOCTHBIX OPUEHTAIMN M PACIIUPEHUE OTBITA ICITCILHOCTH Ha
e€ OCHOBE, B TOM YHUCJIC B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

IICHHOCTHOTO OTHOIICHUS K OTCYCCTBCHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H
HAyYHOMY HACJICJUIO, TTOHMMaHHUS 3HAYCHUS XMMHUYCCKOW HAYKH B JKU3HH COBPEMEHHOT'O
o011ecTBa, CIOCOOHOCTH BJIaJICTh JOCTOBEPHON HHPOPMAIIUEH O MEePEIOBBIX JOCTHKCHUAX
Y OTKPBITHUSIX MHPOBOH M OTCYCCTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX
00 ycTpoiicTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

IPEJICTABIICHUSI O COIMAIBLHBIX HOPMaX M MpaBUIaX MEKIUIHOCTHBIX OTHOIICHHUH B
KOJJICKTUBE, KOMMYHHKATHBHOW  KOMIICTEHTHOCTH B  OOINECTBEHHO  TIOJIE3HOM,
y4eOHOMCCIIeIOBATENILCKOM, TBOPUYECKONH W JPYTUX BUAAX ACSATEILHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOW ACSITEILHOCTH TIPH BBIMIOJIHCHUN YYEOHBIX, TTO3HABATEILHBIX
3a/a4, BBIMOJTHCHUNA XHMHUYCCKUX OKCIIEPUMECHTOB, CO3JaHUM YYEOHBIX ITPOCKTOB,
CTpEMJICHHS K B3aUMOIIOHUMAHHWIO M B3aWMOIIOMOIIM B TIpOIlECCe I3TOW y4eOHOM
JESTELHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEJICHUE M IMOCTYIKH CBOMX TOBAPHIIEH C
MO3WIIMHA HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBHIA MTOCTYITKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHUPOBO33PEHUYECKHE TPEJACTABICHHUS O BEIIECTBE M XUMHYECKOW PEeaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONINE OCHOBY JIJIS
MOHUMAaHUS CYIHOCTH HAyYHOW KApTUHBI MHpa, TMPEACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3AUMOCBS3SIX YEIOBEKA C MPUPOTHON Cpeaou, O
POJIM XMMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHBIE MOTHBBI, HAMIPABJICHHBIC HA MOJYYECHHUE HOBBIX 3HAHHWM 1O XUMUH,
HEO0OXoMUMBbIE NIl O0BSICHEHUST HAOI0/IaeMbIX MPOIECCOB U SBICHUH, MMO3HABATEIIHHOM,
WH()OPMAITMOHHONW M YUTATEIbCKOW KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSATEIHLHOMN
paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JUTEPATypOH, JOCTYIMHBIMU TEXHHYCCKUMU
cpencTBamMu HHPOPMAITMOHHBIX TEXHOJIOTHI;



MHTEpeC K 00yUYEeHUIO ¥ MO3HAHUIO, JIF0O03HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMOOOpa30BaHUI0, MPOEKTHOM M HCCIENOBATEIbCKON AESTEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABICHHOCTH U YPOBHS O0YyUEHUS B JlaJbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTU KU3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 370POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KM3HU, OCO3ZHAHWE TOCJIEACTBUN M HENPHUATHE BPEIHBIX
NpUBBIYEK  (YNOTpeOJeHUs  ajKOrojs, HApKOTHKOB, KypeHHUs), HEOOXOJIUMOCTH
cOOJIIOICHUS TTPAaBUII 0€30MMaCHOCTH MPU OOpaleHUH C XUMUYECKUMU BEIlIECTBAMU B OBITY
U PEATbHOU KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpPEC K MPAKTUUECKOMY H3yYECHHIO Tpodeccuii W Tpylda pa3aIudHOro poja,
yBaXXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOM NEATEIHLHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMEHEHHs] TPEAMETHBIX 3HAHUM MO XUMHH, OCO3HAHHBIA BHIOOP HHAMBUIYATHHOU
TPACKTOPHUH MPOOJIKEHHUS 00pa30BaHUs C YIYETOM JIMYHOCTHBIX HHTEPECOB U CTOCOOHOCTH
K XUMHUHU, OOIIECTBEHHBIX MHTEPECOB U IMOTPEOHOCTEH, YCHEmHONW MpodecCuoHaTbHON
NEATeIbHOCTH W Pa3BUTUS HEOOXOJIUMBIX YMEHUN, TOTOBHOCTh QJalNTHPOBATHCS B
npodeccroHaIbHOMN Cpejie;

6) 3K0JI0rH4eCcKOro BOCIUTAHHUS:

HKOJIOTHYECKHU 1€JeCO00pa3HOe OTHOIICHHE K MPHUPOAEC KaK MCTOYHUKY JKU3HH Ha
3emiie, OCHOBE €€ CyIIeCTBOBAaHMSI, TOHUMaHHUE IIEHHOCTH 3JJ0POBOTO U 0€30I1acHOro 006pasa
KU3HU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (PU3UYECKOMY M TCHUXHUYECKOMY
3J10pOBbIO, OCO3HAHUE LIEHHOCTH COOJIIOICHHMS TTpaBUII 6€3011acCHOTO MOBEACHUS ITPHU padboTe
C BEILECTBAMHU, a TAK)KE B CUTYAILUAX, YTPOKAIOIIUX 300POBBIO U KU3HU JTHOJEH;

CIIOCOOHOCTH IPUMEHSTH 3HAHUS, MMOJTydaeMble MPU U3YYCHUN XUMUH, JIJIST pEUICHUs
3a7la4, CBA3aHHBIX C OKPYKAIOWIEH NPUPOJHOW CpEeIoW, sl TMOBBIIICHUS YPOBHS
AKOJIOTHYECKOMN KYJIbTYpPbl, 0CO3HAHUS INI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U
NyTEel UX PEUICHUS MOCPEACTBOM METOJ0B XUMHUHU, SKOJIOTMYECKOTO MBIILICHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B IIO3HABATEJIbHOW, KOMMYHUKATUBHON U COLMAIBHOMN ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B coctaBe MeTanpeMETHBIX PE3YIbTATOB BHIACISIOT 3HAYUMBIE TSl (POPMUPOBAHHMS
MHUPOBO33pEHUsSI OOIICHAYYHbIC TOHATHS (3aKOH, TEOpHSs, MPUHIUI, TUNoTe3a, (akT,
CUCTEMA, TMPOLECC, FKCHEPUMEHT U APYroe.), KOTOPbIE HCIOJb3YIOTCS B E€CTECTBEHHO-
Hay4YHbIX YYEOHBIX MpeIMeTax M IMO3BOJISIIOT HAa OCHOBE 3HAHUM U3 3TUX MPEIMETOB
dbopMupOBaTH TPECTABICHUE O IETOCTHOW HAyYHOW KapTHMHE MHpPA, M YHUBEPCAIbHBIC
ydeOHble JeWcTBHUS (TMMO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJISTUBHBIE), KOTOPHIC
oOecrieunBalOT (HOPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIIBHOMY IUTAHHUPOBAHHUIO U
OCYIIIECTBJICHUIO YUeOHOM NEATEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE Y4eOHbIE 1eHCTBHUS

ba3oBble Jornueckue aeicTBU:



YMEHHUS HUCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILUICHUS] TIPU OCBOCHUU 3HAHUM:
pPacKpbIBaTh CMBICII XUMUYECKUX TMOHSTUN (BBIACIATh HMX XapaKTEpHbIE MPU3HAKH,
YCTaHABJIMBaTh B3aUMOCBSI3b C JAPYTUMU TOHSATHUSMH), HCIOJIb30BaTh MOHSATUS IS
OOBSICHEHUS OTACIbHBIX (DAKTOB U SIBIICHUM, BBIOUpPATh OCHOBAHUSI M KPUTEPHUHU IS
KJIaccupuKalMi XUMHUUYECKHUX BEIIECTB W XUMUYECKUX PpEaKIUi, YCTaHaBJIUBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3YYEHHS, CTPOUTH JIOTUYECKHUE
paccyxaeHusi (MHIYKTHBHBIE, JEIyKTUBHBIC, IO aHAJOTWH), JejJaTh BBIBOJABI U
3aKTIOYECHUS;

yMEHHE TPUMEHSTh B TpollecCe TMO3HAHUA MOHATUS  (MIPEIMETHBIE U
MeTanpeaIMeTHbIE), CHUMBOJUYECKHE (3HAKOBBIC) MOJIENH, WCIOJb3yeMble B XUMHH,
npeoOpa3oBbIBATh IHIMPOKO MPUMEHSEMbIE B XUMHUHU MOJCIbHBIC TMPEICTABICHUS —
XUMUYECKUI 3HAK (CHMMBOJI 3JIEMEHTA), XUMHUYecKast GopMysia U YpaBHCHUE XUMHUUYECKOU
peakiuu — NP pEelIeHUU y4eOHO-TIO3HABATEIBHBIX 3a/1ad, C YYETOM STHUX MOJEIbHBIX
NpEACTaBICHUN BBISBISTh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKUA H3y4aeMbIX
OOBEKTOB — XUMHUUYECKHUX BEIIECTB W XHUMHUYCCKUX PEaKIHMK, BBISIBIATH OOIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CIICJICTBEHHBIC CBS3M UM TMPOTUBOPEYUS B H3y4aeMbIX
mpoliieccax U sIBJICHUSX.

Ba3oBble uccienoBarejbckue 1eiCTBUS

YMEHHE UCIIOIb30BaTh MOCTABICHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS,
a TakKe B KaueCTBE OCHOBBI JUIsl (DOPMHUPOBAHUS THIIOTE3bI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CY>KICHUM;

NpUOOpPETEHNE OTBITA O MIAHWPOBAHUIO, OPTraHU3ALUU U TIPOBEJIEHUIO YICHUYECKUX
AKCIIEPUMEHTOB, YMEHHME HaOMIOAaTh 3a XOAOM  IPOIECCa, CAMOCTOSITEIBHO
IPOTHO3UPOBATH €r0 Pe3yNbTart, (HOPMYITUPOBATH OOOOIIECHUS M BBIBOBI MO PE3YIbTaTaM
POBEIEHHOTO OMbITA, UCCIIEIOBAHUSA, COCTABIATH OTUYET O MPOJIeTaHHOM padore.

PabGora ¢ undgopmanmeii:

yMEHHE BBIOMpATh, aHAIU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIMIO PA3ITUYHBIX
BUJIOB 1 (HOPM TIPEACTABIICHHUSI, TOIYIaeMYI0 U3 PA3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAS
IUTEpaTypa XUMHUYECKOTO COJIepKaHMs, CIpaBOYHBIC MocoOus, pecypchl WHTepHeTa),
KPUTUYECKU OIICHUBATH MMPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE TPUMEHSTh pa3IMYHbIE METOJbI M 3ampoChl TpU TOUCKE U O0TOOope
nH(MOPMAITMN ¥ COOTBETCTBYIONIUX JTAHHBIX, HEOOXOAMMBIX JJIS BBIIOTHEHHS YUYCOHBIX U
MO3HABATEIBHBIX 3a7a4 OMPENEIEHHOrO0 THMA, MNPUOOpPETeHHE OmbiTa B 00JIACTH
WCIIOIb30BaHUsl MHPOPMAIMOHHO-KOMMYHHUKATUBHBIX TE€XHOJIOTUM, OBIIAJIEHUE KYJIbTYpPOr
AKTUBHOTO MCIIOIB30BAHMS PA3IMYHBIX MOUCKOBBIX CHCTEM, CAMOCTOSTEIHHO BBIOMPATH
ONTUMAJIbHYIO (hOPMY MpECTaBICHUS HHPOPMAIINH U WIUTFOCTPUPOBATH pelIaeMbIe 3a/1a4u
HECJIOKHBIMHU CXEMaMH, JuarpaMMaMH, ApyruMu popmamu rpaduku 1 UX KOMOMHAIHSIMHY;

YMEHHUE UCIIOIb30BaTh U aHAJIM3UPOBATh B Mpolecce yueOHON U UCCIeA0BATEIbCKOM
NEeATeNIbHOCTH HMH(POPMAIMI0O O BIUSHUM MPOMBIIIJIEHHOCTH, CEJIbCKOTO XO034iCTBa U
TPAHCIIOPTa HA COCTOSIHUE OKPY>KAIOLEl MPUPOTHOUN Cpeibl.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

yMEHHUS 3aJlaBaTh BOIPOCHI (B XOJie nuanora U (Wiu) JUCKYCCHUHM) MO CYIIECTBY
oOcyxJ1aeMoi Tembl, (HOPMYJIUPOBATh CBOM MPEJIOKEHUS OTHOCUTEIBHO BBITOJIHEHUS
NPEIOKEHHOW 3a/1a4u;

YMEHUS TPEACTABIATh MOJYYEHHBIE PE3ybTaThl MO3HABATEIBLHOM NIESITEIBHOCTH B
YCTHBIX M THCHBMEHHBIX TEKCTaX; JeJlaThb TMPE3CHTAIMI0 PE3YJbTaTOB BBITIOJIHEHUS
XUMHUYECKOT0 JKCIEepUMEHTa (J1abopaTOpHOIrO OmbITa, JIabopaTOpHON paboOTHl TIO
HCCJIEI0BAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

YMEHHS Y4EOHOr0 COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIbHOMN
U HMCCIIEIOBATENbCKON NEITEIbHOCTH MPU PELICHUH BO3HUKAIOMIMX MPOOJIeM Ha OCHOBE
yuéTta OOIIMX HMHTEPECOB W COIVIACOBaHUSA MO3UIUNA (0OCYykaeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIC IITYPMbI», KOOPJAUHAIIMS COBMECTHBIX JEUCTBUM, ONIPEACICHUE KPUTEPUEB TIO
OLICHKE KayeCTBa BBINIOJHEHHON padOThl U JpYTHeE).

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE YUeOHbIE eiiCTBUS:

YMEHHE CaMOCTOSITEJIBHO  ONpPENEeNsiTh LETd  JCSITeNIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATH W TMPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENbHOCTh, BbIOMpaTh Hambonee >P(GEeKTUBHBIE CMOCOObI pelIeHUsT Y4eOHBIX U
MO3HABaTEIbHBIX  3aJa4, CAMOCTOSITEJBHO  COCTaBISATh WM  KOPPEKTUPOBATH
NPEJIOKEHHBIN alTOPUTM JEUCTBUI NMPU BBIMOJHEHUU 3aJaHUN C Y4ETOM TOJYUESHHS
HOBBIX 3HAHMI 00 u3ydyaeMbIX OOBEKTaX — BEIIeCTBAX M PEaKIUsAX, OICHUBATh
COOTBETCTBHE TIOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW 1€, YMEHHE HCIOJIb30BaTh U
aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJaHU.

NPEAMETHBIE PE3YJIBTATBI

B cocTtaBe mpemMeTHBIX Pe3yNbTaTOB MO OCBOCHUIO 00S3aTENBHOTO COJIEPIKAHMUS,
YCTAaHOBJICHHOTO JIaHHOW (QefepanbHON paboueld MporpaMMou, BBIICISIOT: OCBOCHHBIC
o0ydJarolmuMHCsl HaydHbIe 3HAHUS, YMEHHUS M CIOCOOBI JAEHCTBHM, cCrielu(pUISCKUe I
peIMeTHON o0nacTu «XUMHUS», BUIBI ACSTEIBHOCTH MO TOTYYSHUIO HOBOTO 3HAHUSA, €TO
WHTEPIpPETAlMY, TPEoOPa30BAHUI0O U MPUMEHEHUIO B PA3IMYHBIX yYE€OHBIX U HOBBIX
CUTyalusX.

K koHIy 00yuenus B 8 kijiacce mpeIMEeTHBIE pe3yIbTaThl HA 0230BOM YPOBHE JOKHBI
oTpaxkaTh CHOPMHUPOBAHHOCTH Yy 00YUAIOITUXCS YMEHUIA:

e pAaCKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX IIOHSATHUI: aToM, MOJIEKYIIa,
XUMHYECKUN 3JIEMEHT, NPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpPOIHAsT M HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCUTEJbHAs AaTOMHAas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpPHAsl Macca, MaccoBast
JIOJISI XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUU, MOJISIPHBIN 00BEM, OKCHUI, KUCIIOTA,
OCHOBaHUE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCJIEHUS, XUMHUYECKas
peakius, KIaccuukaius peakuuii: peakiiuu COeANHEHUS, PEAKIINKU PA3JIOKEHUS,
peakiuu 3aMelleHusl, peakluu OOMEHa, 3K30- U SHIOTEPMHUYECKHE PEaAKIUU,
TETUIOBOM 3 (PEeKT peakiuu, SApOo aToMa, SJICKTPOHHBIM CJIOM aToMa, aTOMHas



opOuTanb, paauyc aroMa, XUMHUYECKash CBsI3b, TMOJSIpHAsT U HEMOJISIpHAS
KOBQJICHTHAs CBSA3b, HIOHHAsS CBS3b, MOH, KATUOH, aHUOH, PaCTBOP, MaccoBasi 10
BelllecTBa (MPOLIEHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHATUN U IPUMEHSITh 3TU
MIOHSTHS MPU ONIMCAHUU BEIIECTB U UX MPEBPAIICHUII;

HCIIOIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JUJIi COCTaBJICHHUS (OpPMYJ BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

OMPENIENATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCJMHEHUSIX, CTEIICHb
OKHCJICHUS DJIEMEHTOB B OMHAPHBIX COCIMHEHUAX, MPUHAJIC)KHOCTh BEIIECTB K
OMpeNIeIEHHOMY KJIacCy COEAMHEHUM Mo (opmyliaMm, BUJ XUMHYECKOH CBSI3U
(KoBaJIeHTHAsI M MOHHAs) B HEOPTAHUYECKUX COETUHEHUSIX;

packpbiBaTh  cMmbici  [lepuogmueckoro  3akona JI. WM.  Menneneena:
JEMOHCTPUPOBATh  TMOHUMAaHUE  TEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT WX ToJyiokeHusi B [leproanueckoil cucteme, 3aKOHOB
COXpaHEHMsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJICKYJISIPHOTO
y4€HHUsl, 3aKOHa ABOTaapo;

OMHUCBHIBATh M XapaKTepu3oBaTh TaOnuuHyr (opmy llepuonnueckoil cUCTEMBI
XUMHUYECKUX JIEMEHTOB: pa3inyaTh MOHATHS «TJ1aBHAs moarpymnmna (A-rpymnma)» u
«mobounas noarpynmna (b-rpymma)», manbsie U OOJBIINE MEPUOJbI, COOTHOCHUTD
o0o3HaueHusi, KoTopble wuMeroTcss B Tabmune «llepuoanueckas cucrema
xumuyeckux snemeHToB JI. M. MeHneneeBa» C YMCIOBBIMU XapaKTEpPHUCTHUKAMH
CTpPOEHUSI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB U 3apsj fAnpa, 00Iee 4ucio
AIIEKTPOHOB U PACHPEAEIICHUE UX 10 AIEKTPOHHBIM CIOSIM);

KJIaccu(UIUPOBaTh XUMHYECKHE  DJIEMEHThI, HEOPraHUYECKHE BEIeCTBa,
XUMUYECKHUE PEAKINH (10 YHCIIY U COCTaBY YYaCTBYIOUIMX B PEAKLIMH BEIIECTB, O
TeroBomMy 3 dexry);

XapaKTepu30BaTh (OMUCHIBATh) 00IINE XUMHUECKHE CBOWCTBA BEIIECTB PA3IMYHBIX
KJIaCCOB, TMOJTBEpPXJasi ONUCAHHUE MPUMEPAMH MOJIEKYJSPHBIX YpPaBHEHUI
COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIUIA;

MIPOTHO3UPOBATH CBOICTBA BEILIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOT'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MIPEBPAIICHUN B PA3JIMUHBIX YCIOBHSIX;
BBIYUCIISITh OTHOCHTENBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO AJIEMEHTa 10 (OpMyJie COCIUHEHHUS, MAaCCOBYIO
JIOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMUUYECKOU
peakiuu;

MIPUMEHSITH OCHOBHBIE OTIEPAIIU MBICITUTEIbHON AESATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHHe, CHCTEMaTH3aluilo, KIaCCU(UKAIIUIO, BBIIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€U — JIJIs1 U3y4YEHUS CBOMCTB BEIIECTB M XUMUUECKUX
peaKkiuii, eCTEeCTBEHHO-HAYyYHbIE METOJbl MO3HAHUSA — HAOJIOJIEHHE, U3MEpPEHHE,
MOJIEIUPOBAHUE, FIKCIEPUMEHT (peaIbHBIN 1 MBICIICHHBIN );



CJIeI0BaTh IpaBWJaM IIOJb30BAHUS XMMHUYECKOM MOCyaod W 1abopaTOpHBIM
000pyA0OBaHUEM, a TAKXKE MPaBUJIaM OOpPAILEHUs C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIUSIMU TIO BBIIIOJIHEHUIO JIA0OPATOPHBIX XHMHYECKUX ONBITOB IIO
MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEHIECTB (BOAOpPOAA U KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHON MaCcCOBOW J0JIEM PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATb M MPOBOAUTH XHMHYECKHE IKCIIEPUMEHTHI 11O
pacno3HaBaHUIO PACTBOPOB LIEI0UYEH U KUCIIOT C TOMOILBIO HHANKATOPOB (JAKMYC,
denondranenH, METUIOpPaHX U IpyTHUE).

K koH1y 00yueHus B 9 kiiacce npeIMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JIOJKHbI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YyHAIOUIUXCSI YMEHUMA:

PaCKpBIBaTh CMBICT OCHOBHBIX XUMHUECKUX IMOHATHI: XUMUUECKUN DJIEMEHT, aTOM,
MOJICKYJIa, HWOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTRO,
BaJICHTHOCTb, JJICKTPOOTPHUIIATENIBHOCTh, CTENEHb OKHUCJICHHS, XUMHYECKas
peaKIus, XuMH4eCcKast CBsI3b, TEIJIOBOM 3P (HEKT peakiuu, MOJib, MOJISIPHBIN 00BEM,
pPacTBOp, DJIEKTPOJUTHI, HEAICKTPOJIUTHI, IJICKTPOJUTHUECKAS THUCCOILHUAIIMS,
peakIuu MOHHOTO OOMEHa, KaTaau3aTop, XMMHUUECKOE paBHOBECHE, 0OpaTUMbIC U
HEOOpaTHMBbIC peaKIuu, OKHCITUTEIbHO-BOCCTAHOBUTEIHHBIC peakIuu,
OKHCIIUTEb, BOCCTAHOBUTENb, OKHCJIECHHE U BOCCTAHOBJICHUE, AaJJIOTPOIIHSI,
aM(pOTEepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, HWOHHAs, METaJUIM4YecKas),
KPUCTAJUIMYECKAS] PEIIETKA, KOPPO3HS METAJIOB, CIUIABbl, CKOPOCTh XUMUYECKOU
peakiuu, npeaenbHo nonyctumas konnentpauus [1JIK Bemectsa;
WJUTFOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHYECKUX OHATUN U TPUMEHATH 3TH
HNOHSTUS NPU ONMCAHUM BEUIECTB U UX MPEBPALLCHUI;

UCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JUIsl COCTaBleHUs (HOPMYJ BEIIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIIU;

ONpENENATh BAJIEHTHOCTh U CTENEHb OKHCICHUS XUMHUYECKUX DIIEMEHTOB B
COEIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAIIIECKHOCTh BEUIECTB K OMPEACIEHHOMY
KJIACCY COeTMHEHUM 110 (hopMysIaM, BUJT XMMHUYECKOU CBSI3H (KOBaJICHTHAs, HOHHAS,
METAJUIMYECKAs)) B HEOPTaHUYECKUX COCIUHEHUSX, 3apsA]l MOHA MO XMMHYECKOMN
dbopMyIe, xapakTep Cpenbl B BOJHBIX PACTBOpPAX HEOPTAHMUYECKUX COCIMHECHHIA,
THUIl KPUCTAIUTNYECKOUN PEIIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIica llepuonmueckoro 3akona J[. WM. Menaeneea wu
JEMOHCTPUPOBATh €r0 MOHMMAHHUE: OMUCHIBATh U XapaKTEPU30BATH TAOIMYHYIO
dopmy [leprognyeckoit CUCTEMBI XUMUYECKHX IJIEMEHTOB: pa3iMyaTh MOHSITHUS
«rmaBHas noarpymnmna (A-rpymma)» u «modounas noarpymnmna (b-rpymnma)y, mansie u
OonpIIMie  TMEPUOABI, COOTHOCHUTH OOO3HAUEHHWs, KOTOPHIE WMEITCS B
MEePUOANYECKON TaOIMUIE, C YUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij fA/pa, OOlIee YUCIO SJIEKTPOHOB M
pacmpeneieHrue ux 1o JIEKTPOHHBIM CJI0SIM), OOBSICHIThH O0IIHE 3aKOHOMEPHOCTH



B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCAMHEHUN B MIpeesiaX MajbIX MEpUOA0B
Y TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJacCUUIUPOBATh XUMHYECKUE DJIEMEHThl, HEOpPraHWYECKHE BEIECTBa,
XUMUYECKHUE PeaKuu (110 YUCIIY U COCTaBY YUaCTBYIOIIUX B PEAKIIMH BEIIECTB, O
TEIIOBOMY d3(P(DEKTy, MO0 U3MEHEHUIO CTEeNeHEeH OKUCICHUS XUMHUYECKUX
3JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOLIME U crenupUYecKue XMMHUYECKUE CBOWMCTBA
MPOCTHIX W  CJIOXKHBIX  BEHIECTB, TMOJTBEpPXKJas ONUCAHHUE MPUMEPAMU
MOJICKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIUH;
COCTaBJISITh YPAaBHEHUS SJIEKTPOIUTUYECKON TUCCOLUAIMHN KUCIOT, MIET0YeH U
COJICH, MOJTHBIC U COKpAEHHbIE YPABHEHUS PEaKIMil HOHHOTO OOMEHa, ypaBHEHUS
peakiuii, TMOJATBEPKIAIOIMINX CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKIY
BEII[ECTBAMU PA3JIUYHBIX KJIACCOB;

PacCKpbhIBaTh CYIITHOCTh OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI TOCPEICTBOM
COCTAaBJICHHUS AJIEKTPOHHOI0 OajaHca 3TUX PEaKIui;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3ABUCUMOCTH OT UX CTPOSHHUSI, BO3SMOKHOCTH
MPOTEKAHUSI XUMHUYECKUX TTPEBPAIICHUN B PA3TUYHBIX YCIOBUSX;

BBIYHCIISITh OTHOCHUTEIIBHYIO MOJICKYJSIDHYIO M MOJISIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOr0 3JIEMEHTa MO (QopMylie COSIUHEHUS, MaCCOBYIO
JIOJIF0 BEIIECTBAa B PACTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHUIO XMMHYECKOM
peakuuu;

coONI0aTh TpaBUa TOJB30BAHMUS XUMHUYECKON TMOCynod u 1abopaToOpHBIM
o0opyZ0oBaHUEM, a Tak)Ke IMpaBuiIa OOpalleHus C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKIMSIMU TIO BBITIOJIHEHHIO JIA0OPATOPHBIX XWMHYECKHX OIBITOB TIO
MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (AMMHAKa U YTIECKUCIIOTO ra3a);
NPOBOAUTH PEAKIUM, TOITBEPKAAIONINE KAYeCTBEHHBIH COCTAaB PA3TUYHBIX
BEIIECTB: PaCIO3HABATh OIMBITHBIM MYyTEM XJIOpHUI-, OpOMUI-, HOIUI-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI AaMMOHHUS M HOHBI
M3YUYEHHBIX METAJIOB, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHMYECKUX
BEILIECTB;

MIPUMEHSITH OCHOBHBIE OTIEPAIIMU MBICIUTEIbHOU AEATEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IIeHHE, CUCTEMATU3AIUIO, BBISBICHUE MTPUYUMHHO-CJIEICTBEHHBIX
CBSI3€M — JUUI U3YYEHUSI CBOMCTB BELIECTB U XUMUUYECKUX PEAKLUN, €CTECTBEHHO-
Hay4YHble METOAbl TO3HAHUS — HAONIOJEHUE, HU3MEPEHUE, MOJIEIUPOBAHUE,
AKCHEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE 8 KVIACC

KosnuecTBo 4acoB
Ne HaumeHoBaHue pa3/iejioB U TeM MPOrPaMMBbI Bcer Kontpo | llpakTha DJIeKTpOoHHbIE (HU(PPOBBIE)
n/n JIbHbIE ecKue
0 o0pa3oBaTejibHbIE PeCypChl
padoTel | padoThI
Pa3nen 1. [lepBoHayaibHble XHMHYECKHE MOHATHS
11 XuMUs — BakHas 00JIaCTh €CTECTBO3HAHUS U TTPAKTHUECKON 5 5 bubnuorexa [JOK
' JeSITEIbHOCTH YeJIOBEKa https://m.edsoo.ru/7f41837c
bubmmoreka [{OK
1.2 BemecTBa u XuMH4ecKue peakuuu 15 1 https://m. edsoo.ru/7§41837¢
Wroro mo pazueny 20
Paszpnen 2. BaxHeiluue npeacTaBuTe M HEOPraHMYECKUX BEIECTB
bu6moreka [IOK
2.1 Bosayx. Kucnopon. [Tonsarue 06 okcumax 6 https://m. edsoo.ru/7f41837c
bu6moreka [IOK
2.2 Bonopon. [TonsiTie 0 KHCIOTaX U COMSIX 8 1 https://m. edsoo.ru/7f41837c
bu6moreka [IOK
2.3 Bopna. PactBopsl. [TonsiTne 06 ocHOBaHMAX 5 1 1 https://m. edsoo.ru/7f41837c
. bu6moreka [IOK
2.4 OCHOBHBIE KJIACChI HEOPTAHMYECKUX COSIMHEHUN 11 1 1 https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30

Pasznen 3. llepuoauueckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3j1eMenToB /. U. MenpaesneeBa. Ctpoenue aToMoB. XUMHYeCKAast
cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIIuu

31 [Tepuonuueckuii 3akoH u [lepuoandeckas cucrema v bubnuoreka [JOK
' xumuueckux anemeHToB . . Menaeneera. CtpoeHue aroma https://m.edsoo.ru/7f41837c
39 Xumnueckas cBiI3b. OKHCINTEIEHO-BOCCTAHOBUTEIHLHEIE 8 2 bu6mmoreka [JOK
' peaKIuu https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
Hroro no pasneny . https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMst 3 Eubmiorexa TOK
P p https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 5
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9 KUIIACC

KoauvecTBo yacoB
Ne HaumeHnoBaHue pa3esioB 1 TeM IPOrPaMMBbI Koutpo | Ipaktu JJCKTPOHHbIE (HPPOBLIC)
n/n Bcero | anHBIE ecKue 05pa3OBaTe.]II)HI)Ie pecypcChbl
padoTsl | padoThI

Pa3nes 1. BemecTBo H XuMH4YecKHe peakuuu
11 [ToBTOpEHue U yriyOieHne 3HaHU OCHOBHBIX Pa3/IeioB 5 1 bubnuorexa [JOK

' Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKUX peakLnuii 4 bubmorexa [TOK

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

13 DIIEKTPOJIMTUYECKAS AUCCONUALINSA. XUMUYECKUE PEAKIIUU B 8 1 1 bubnuotexa [JOK

' pacTtBopax https://m.edso0.ru/7f41a636

Hroro no pazneny 17

Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
21 OO6mrast XxapakTepucTuka XuMuueckux anemMeHToB VIIA- 4 1 bubnuoreka [IOK

' rpynnsl. I'agorenst https://m.edsoo.ru/7f41a636
29 OO6mras XxapakTepuCcTUKa XUMHUUECKHX eMeHTOB VIA- 6 bubnuoreka [IOK

' rpynnbl. Cepa u €€ COeTMHeHUs https://m.edsoo.ru/7f41a636
23 OO6mrast XxapaKTepUCTUKA XUMHUUYECKHUX IeMeHTOB V A- 7 1 bubnuorexa [JOK

' rpynnsl. A30T, pocdop U uX coeqMHEHUS https://m.edsoo.ru/7f41a636

OO6mras XxapakTepuCTUKa XUMHUECKHX 1eMeHTOB IV A- bubnuorexa [JOK
24 . 8 1 2 _
TPYIIIbL. YTIEpOJ U KPEMHUM U UX COCTUHEHUS https://m.edsoo.ru/7f41a636
Utoro no pazneny 25
Pa3pen 3. Merajiibl 1 UX COeTUHEHUS
. bu6mmoreka [JOK
3.1 Obmme cBofiCTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [JOK

3.2 BaxkHel1me MeTaJUIbI 1 UX COSTUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
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Uroro mo paznmeny 20
Pasnen 4. Xumus u okpy»aionias cpeaa
4.1 BeniecTBa u maTepualbl B AKU3HU YEIOBEKA 3 Bubmiorexa [JOK
' https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
PesepBHOE Bpems 3 Bubmmorexa OK
p p https://m.edsoo0.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

8 KJIACC
Koxa
nposepsi . .
eMOL'0 IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbLHOIM
NporpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yabT
ara
1 ITo teme: «IlepBOHaYaIbHBIE XUMHYECKHE MIOHSITUS»
PacKphIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHSATHH: aTOM, MOJICKYJIa, XUMHUYCCKHMA
3JIEMEHT, TIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OTHOPOIHASI U HEOTHOPOIHAS ),
BaJICHTHOCTh, OTHOCHTEJIbHAS aTOMHAs W MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIICCTBA,
11 MOJTb, MOJISIPHASI MacCa, MaCCOBAsI JIOJISI XUMHUYECKOTO AIEMEHTA B COCTMHCHIH, MOJISIPHBIHA
00BEM, XUMHUYECKasT PEeaKIHs, KiIacCH(PHUKAIIS PEaKIUii: peakuu COSUHCHUS, PEaKIIUu
pa3noXKeHUs, pEaKIuy 3aMeIleHHUs, peaKIni 0OMEHa, YK30- H DHJIOTEPMUUICCKUE PEaKITUH,
TEIJIOBOM d(QeKT peakuuu, pacTBOp, MaccoBas JOJs BemecTBa (IMPOLIEHTHAs
KOHIICHTPAINSI) B paCTBOPE
19 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX ngancxnx MOHATUH W TPUMEHSITH 3TH
MTOHATHS IPH ONMCAHUY BEIISCTB U UX IIPEBPAIICHHM
13 HCIIOJIB30BATh XI/IMI/I‘—{CCKyIO CUMBOJIHKY JIJISl COCTaBJICHUS (JOPMYIT BEIIECTB U YPABHCHHIA
XUMHYCCKHAX PEaKITHi
14 pPacKpbIBaTh CMBIC] 3aKOHOB COXPAaHEHHS MacChl BENECTB, TOCTOSTHCTBA COCTaBa, aTOMHO-
' MOJIEKYJISIPHOTO YYEHUsI, 3aKOHa ABOTaIpo
15 OTIPENIETSATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
16 KJIacCU(PHUITMPOBATH XUMHUECKHUE PEAKIIMH (10 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIUH
' BEIIIECTB, 110 TEIIOBOMY 3D (hEKTy)
1.7 BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO I MOJIIPHYIO MacChl BEIIECTB
1.8 BBIYUCIIATH MACCOBYIO JIOJIO0 XUMHUYECKOTO JIeMEHTa 10 (popmysie COeTUHEHMS,
1.9 BBIYUCIIATH MACCOBYIO JOJIIO BEIIECTBA B PAaCTBOPE
110 MPUMEHSATh ECTECTBCHHOHAyYHbIE METOJbI TO3HAHUSA — HAOIIOJCHUE, HW3MEpEHHUeE,
MOJIETMPOBAHUE, SKCIIEPUMEHT (peasIbHBIN U MBICIICHHBIH )
2 ITo Teme: «BaxxHeime npeacTaBUTEIM HEOPTraHMYECKUX BEIIECTBY
2.1 PAacCKpBhIBATh CMBICI OCHOBHBIX XUMHUYECKUX TOHSATUI: OKCHJI, KUCIIOTAa, OCHOBAHUE, COJIb
29 OTIPEIeNATh MPUHAIJICKHOCTh BEIIECTB K OMNpEACIEHHOMY KIIacCy COEAWHEHUH 10
dbopmynam
2.3 KJ1acCU(PHUITMPOBATh HEOPTaHUYECCKUE BEIIECTBA
XapaKTepH30BaTh (OMHUCHIBaTh) OOIIHME XWMHYECKHE CBOMCTBA BEIICCTB Pa3IMYHBIX
2.4 KIIacCOB,  MOATBEpXkJas  OMNHCAHWE  NpUMEpaMH  MOJEKYISPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKHX PEAKITHil
o5 MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT X KaueCTBEHHOTO COCTaBa,
BO3MOHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAIICHUI B PA3JTMYHBIX YCIOBHIX
cleoBaTh MpaBUJIaM  TOJIb30BaHUSA XUMHYECKOHW Tocyaod ©  1abopaToOpHBIM
obopynoBaHHEM, a Tak)Ke MpaBuUiiaM OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHH C
2.6 WHCTPYKIUSMU TI0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB TIO MOJYYEHUIO U

COOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOpPOJA M KHUCIOpOJa), IPUTOTOBICHHIO
PacTBOPOB C OIPENEIEHHON MAaCCOBOM J0JIeH PACTBOPEHHOIO BEILIECTBA, IIJIAHUPOBATh U




IIPOBOJUTh XUMHUYECKHE SKCIIEPUMEHTHI 10 PAcClO3HaBaHUIO PACTBOPOB LIENOYEH U
KHCJIOT C MMOMOIIBIO HHANKATOPOB (JIakMyc, (eHOI(TanenH, METUIOPAHK U APYTHeE)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMUYECKOM peaKkIuu

ITo Teme: «Ilepuonuyeckuii 3akoH U Ilepuoanueckas cucreMa XMUMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa. Ctpoenue atomMoB. XuMHuYecKass  CBsizb.  OKHCIHTEIBHO-
BOCCTAHOBHTEJIBHBIE PEAKLIUN»

3.1

PaCKpBIBATH CMBICII OCHOBHBIX XHUMHWYCCKUX TTOHSITHM: AApO aroma, BHCKTpOHHLIﬁ cIIon
aToMa, aTOMHas Op6I/ITaJII), paanyCc atoMa, XUMHUYCCKasd CBA3b, IOJPHAsA W HCIOJSApHAA
KOBaAJICHTHAsA CBA3b, JJICKTPOOTPULATCIIBHOCTHL, MOHHAA CBA3b, WMOH, KATUOH, AHWOH,
CTCIICHb OKHCJICHHUA

3.2

KJ'IaCCI/I(bI/IIII/IPOBaTB XUMHNYECKUEC DJICMCHTHI

3.3

ONHCBIBATh M XapakTepu3oBaTh TabimmuHyto ¢opmy [leproanmdeckoil CHCTEMBI
XMUMUYECKHX DJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas mnoarpynmna (Arpymma)»y u
«moboyHas noarpynna (brpymnmna)y, «manbie» 1 «00JIbIINE) TePUOIbI

3.4

packpsiBaTh cMmbich [lepuommueckoro 3akona J[.M. MenpeneeBa: IEMOHCTPHPOBATH
MMOHUMAaHHE TEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB XHUMHUYECKHUX DJIEMEHTOB OT WX
noJio>xeHus B [leproauyeckoi cucreme

3.5

COOTHOCHTh O00O3HAYCHHUsS, KOTOpble MMerTcs B Tabnuie «llepuoanyeckas cucreMa
XUMHUYCCKUX DJICMCHTOB I[I/I MeHneneeBa» C YNCJIOBBIMHU XapaKTepI/ICTI/IKaMI/I CTpOCHI/ISI
aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsj sapa, oOImee YHCIO JJIEKTPOHOB M
pacmpesesieHue UX M0 3JICKTPOHHBIM CJI0SIM)

3.6

ONpCACIATh CTCIICHb OKUCIICHUS DJICMCHTOB B 6I/IHapHBIX COCAMHECHUAX

3.7

OTPENeNATh BUJ XUMHYECKOW CBsI3M (KOBaJEHTHasT M HMOHHAs) B HEOPraHHMYECKUX
COEIMHEHUSIX




9 KUVIACC

Kox
npoBepsieM
oro
pe3yJbTara

HpOBepﬂeMble NpeAMETHBIC PE3YJbTAaThl 0CBOCHUSA OCHOBHOM 06pa30BaTeJ’IBHOI7I
nporpaMmmbl OCHOBHOI'O oﬁmero 06pa3OBaHI/Iﬂ

1

1o Teme: «BemiecTBO U XuMudeckasi peakLus»

11

pacKpbIBaTh CMBICA OCHOBHBIX XUMHUYECKHMX IOHSTUN: PpacTBOp, dJIEKTPOJIMTHI,
HEDJICKTPOJIUTHI,  JJIEKTPOJMTAYECKAs JUCCOLMANNSA, pPEaKIul HOHHOTO OOMeHa,
KaTaJln3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTUMble W HEOOpaTuMbIe pPEaKIuHy,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTaHOBJIEHHUE, AJNIOTPOIHSL, aM(pOTEPHOCTb, XUMUYECKas! CBSI3b (KOBaJICHTHAs, HIOHHAs,
MeTaJJIn4yecKasi), KpUCTaJJIN4ecKasl peléTka, CIlaBbl, CKOPOCTh XMMHUUECKON peaKkluu

1.2

HUIUTIOCTPpUPOBAThL B3aWMMOCBA3b OCHOBHBIX XHWMHWYCCKUX MOHATUN W MNPUMCHATH O9TH
IIOHATHUA ITPHU OITMCAHHUU BCIICCTB U UX npeBpameHnﬁ

1.3

COCTaBJISITh YPAaBHEHUS SJIEKTPOJHMTHYECKOW JMCCOLMALMHA KHCIIOT, IIEJIOYEH U COJIEH,
MIOJIHBIE U COKPAIIEHHBIE YPaBHEHUS peaKlIMii HOHHOTO 0OMEeHa

14

PaCKpheIBaTh CYIIHOCTH OKHCIHUTCIIBHO-BOCCTAHOBUTCIIbBHBIX peammﬁ IMoCpEaACTBOM
COCTAaBJICHUA 3JICKTPOHHOT'O OanaHca 3TUX peaKHI/Iﬁ

1.5

IIPOBOJIUTH PACUYETHI [0 YPABHEHHUIO XUMHYECKOMN pEeaKIKU

ITo Temam: «Hemeramnsl 1 ux COCOAUHCHUA» U «MeTaniabl 1 ux COCAUHECHUA»

2.1

XapaKTepHU30BaTh (OMUCHIBATH) O0IINE U CICITU(UICCKIE XUMUIECKHE CBOMCTBA TTPOCTHIX
U CJOXHBIX BEUIECTB, MOATBEPXkAas OMUCAHHE MPUMEpPAMH MOJIEKYJISPHBIX M MOHHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHI

2.2

COCTaBJIATH YpaBHCHHA peammﬁ, MOATBECPKAAOIINUX CYIIICCTBOBAHHUC TEHETUYCCKOM CBSI3H
MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHMS, BO3MOKHOCTH
MPOTEKAHUSI XUMHUYECKUX MPEBPaIleHU B Pa3InYHbIX YCIOBUSIX

2.4

ClleZIoBaTh  TPaBWJIaM  TIOJb30BAHUS XUMHUYECKOW TMOCymoil ®  1ab0opaTOpHBIM
o0OpyJIOBaHHEM, a TaKXe MpaBHJIaM OOpaIICHUS C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSMHU TIO BBIOJHEHHUIO J1a00PATOPHBIX XUMHUECKUX OIBITOB IO MOJYYCHHUIO U
coOMpaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIJICKHUCIIOTO ra3a)

2.5

MIPOBOJUTH PEAKIMU, IMOATBEPIKJAIONINE KadeCTBEHHBIH COCTAB PA3UYHBIX BEILECTB:
pacrno3HaBaTh OINBITHBIM MYTEM XJIOPUI-, OpoMu, HOauA, KapOoHat, (ocdar, cuIukar,
cynbdaT, TUAPOKCUAMOHBI, KATUOHBI AaMMOHHUS, HOHBI HU3YYEHHBIX METaJlIOB,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHMUYECKUX BEIIECTB

ITo Teme: «Xumus u OKpYyXKaromiasa cpeaa»

3.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKHX TTOHSITUM: HI[K BCHICCTBA, KOPPO3HUA
MCTalJlI10B

3.2

MPUMEHSITh OCHOBHBIE OIEpallil MBICIUTENLHON AESITeTbHOCTH — aHalu3 M CHHTE3,
CpaBHEHHE, 0000IIIeHNEe, CUCTEMATU3AIINIO, BBISIBJICHUE IPUIMHHO -CIIEICTBEHHBIX CBS3EH
— JI71S1 U3YYEHHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIHI; €CTECTBEHHOHAYYHBIE METO/IbI
MO3HAHUSI — HAONIOJEHHE, W3MEpPEHUE, MOJCITUPOBAHUE, SKCIEPUMEHT (peallbHbI H
MBICJICHHBIH )
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HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1

HepBOHa‘-IaJIBHBIe XUMHNUYCCKHUEC ITOHATUA

11

[Ipenmer xumuun. Posp XuMuu B KH3HU 4esnoBeka. XUMHs B CHUCTEME HayK. Tena u
BenlecTBa. Gusnyeckrue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHUE BEIIECTB

1.2

ITonarue o METOJaX IIO3HAaHUsI B XHMMHH. Yucroie BeIeCTBaA M CMCECCH. CrocoOsbl
pa3aelneHus cMecen

1.3

ATOMBI U MOJEKYIbl. XUMHUYECKUE IEMEHThl. CHUMBOJIBI XMMHMUYECKUX 3JIEMEHTOB.
[IpocThle U ci0XkHbBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE
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Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BewecTB. OTHocuTeNnbHas aroMHas Macca. OTHOCUTEIbHas
MOJIEKYJIsSIpHasl Macca. MaccoBasi A0Sl XMMUYECKOTO JIIEMEHTA B COCTUHEHUHT

1.5

KonnuectBo BemiectBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJMYECTBA, MacChl U
YuCia CTPYKTYPHBIX €IUHUIl BemecTBa. Pacuérel mo dopmynaM XUMHYECKUX
COEJIMHEHU I

1.6

duznyeckue U XUMHUYECKUE SBJIEHUS. XHUMHUYEcKas peakius U e€ NMpHu3HaKu. 3aKOH
COXPAaHEHHUs Macchl BellecTB. XUMHUYECKue ypaBHeHUs. Kiaccudukanus XMMHUYECKUX
peakiuii (CoequHEHNs, Pa3I0KEHUs, 3aMEIICHHs, OOMeHa)

1.7

XUMUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XMMUYECKOM MOCY0M, ¢ MpaBuiIaMu paboThl
B JJabopaTopuu 1 mpuéMamMu oOpaIeHus ¢ 1abopaTopHbIM 000pYIOBaHUEM, H3YUEHHE U
omnucaHue (PU3MUYECKMX CBOWCTB 00Opa3IOB HEOPraHMYECKUX BEUIECTB, HAOIIOIECHUE
¢u3nveckux (TUTaBJICHUE BOCKA, TasHHUE JIb/Ia, PACTHPAHHE caxapa B CTYIKE, KHTICHHE U
KOHJICHCAIIUST BOJBI) M XHUMHUYECKHX (TOPEHHE CBEYM, TPOKATUBAHUE MEIHOM
MMPOBOJIOKH, B3aUMOJCHCTBHE MeJla ¢ KHUCIOTOW) SBICHUM, HAOMIOJACHUE M OIMKMCAaHUE
MPU3HAKOB MPOTEKAaHUS XUMHUYECKUX peakiuil (pazokeHue caxapa, B3aUMOJEHUCTBUE
CEPHOM KHCIOTBHl C XJIOpUIOM Oapusi, paznoxkeHue ruapokcuna wmeau(ll) mpum
HarpeBaHWH, B3aUMOICUCTBHE jKele3a ¢ pacTBopoM coi meau( 1), nzydenne crmoco6oB
pasneneHuss cmecel (C  MOMOIIBIO MarHura, (QUIBTPOBAHME, BBIIapUBAHHUE,
TUCTUIUIALNS, XpoMaTorpadus), MPOBEACHUE OUYNCTKHA TTIOBAPEHHOM COJIM, HAOJI0IeHNE
Y ONHMCAHME PEe3yJbTAaTOB MPOBEACHUS OMBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS
Macchl, CO3JJaH1e MOIeIe MOJIeKYI (LIapOCTEPIKHEBBIX)

Baxwueitmme MMpEACTAaBUTCIIUM HCOPraHMYCCKNUX BCIICCTB

2.1

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kucimopoa — aiaeMeHT U MpocToe BEIIecTBO.
Haxoxpaenue xucinopona B npupoje, Gu3NYecKue U XMMHUYECKHE CBOMCTBA (peakuuu
ropenusi). Oxcunpl. [Ipumenenue kucnopoma. CrocoObl MOMydeHHs] KUCIOpOJa B
nabopatopu ¥ TPOMBIIUIEHHOCTH. Kpyrosopor kucinopoaa B mpuponae. O30H —
IITOTPOTHAS. MOAU(HUKAIUS KUCIOPOIa

2.2

TemnoBoit 3¢ ekt XUMHUECKON peakIuH, TEPMOXUMHYECKUE YpaBHEHHS, 5K30- H
SHIOTEPMHUUECKUE peaklnU. TOIIMBO: Yroiib U METaH. 3arpsi3HeHHe BO3/AyXa, YCHUIICHHE
napHUKOBOTO 3 (deKTa, pa3pylieHre 030HOBOTO CIIOs

2.3

Bonopoa — anemeHT u npoctoe BemecTBo. HaxoxieHne Boiopoia B pupo/ie, puznueckue
Y XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCO0BI MonyyeHus. Kucnotel u conu
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ModnsipHblii 00bEM ra3oB. PacuéTbl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®dusnueckue cBorcTBa BOJbl. Bonma kak pactBopurens. PactBopsl. HacellieHHblE U
HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTSH BEIIECTB B BOJIe. MaccoBast 1015 BEIIECTBA
B pacTBope. XUMHYECKue cBoicTBa BoAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B
KU3HU yenoBeka. KpyroBopot BoJibl B pupoie. 3arps3HeHHe NpUpoIHbIX BoJ. OxpaHa
Y OYMCTKA IPUPOJHBIX BOJ

2.6

Knaccugukanus Heopranuveckux coeauneHuii. Oxcuapl. Knaccudukanus okcuios:
coseoOpasyroniie (OCHOBHbBIC, KHCIOTHBIC, aM(OTEpHbIE) H HecoJeoOpasyromIue.
Homenknatypa okcunoB. @usnyeckne U XUMUYECKHE CBOMCTBAa OKCHIOB. [lonmyueHue
OKCHJIOB




2.7

OcHoBanwms. Knmaccudukanuss OCHOBaHWI: WMIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuil. @PU3HYECKHE M XUMHYECKHE CBOMCTBA OCHOBAHUI.
[Tosryuenne ocHOBaHUI

2.8

Kucnotsl. Knaccugukarus kucnot. Homenkiatypa kucinot. @U3nuecKue 1 XUMUYECKHe
cBoricTBa KUCnoT. Panx akrusHoctn MetaiioB H.H. bekerosa. [lonydyenue kuciaor

2.9

Conu. Homenknarypa coneil. @u3nyeckue U XuMU4YecKue cBoiicTa conel. [lomyuenue
coJiel

2.10

I'enermueckas CBA3b MCKAY KlIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

211

XUMUYECKUI 3KCIEPUMEHT: KadeCTBEHHOE OIIPENEICHUE COJAEp)KaHMsI KHUCIOpojaa B
BO3JlyXe, IMOJy4Ye€HHE, COOMpaHMEe, paclOo3HABAaHUE U H3YUYEHHUE CBOMCTB KHCIOpOJa,
HaOJIO/IeHUE B3aMMOICHCTBHS BEIIECTB C KHCIOPOJOM M YCJIOBHS BO3HHUKHOBEHHS U
MpeKpaInieHus: ropeHus (mokapa), 03HaKOMJIEHHE ¢ 00pa3iiaMu OKCHIOB U OMTMCAHUE UX
CBOMCTB, IOJIyu€HHE, COOMpaHME, pacllo3HAaBaHWE M HM3y4EHHE CBOWMCTB BOJOpOJA
(ropenue), B3anmo/ieiicTBre Botopoia ¢ okcuaom meau(ll) (Bo3MoxHO MCTIONIb30BaHIE
BUJIEOMATEpUANIOB), HaOMIoJeHHe 00pa3loB BEIIECTB KOJWYECTBOM |  Mouib,
HCCIIeIOBaHUE OCOOEHHOCTEH pacTBOPEHMS BEIIECTB C Pa3jIMYHOM pacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MaCCOBOM A0JIEH PaCTBOPEHHOIO BEIIECTBA,
B3aMMO/IEHCTBUE BObI C METAJIaMHU (HaTPUEM M KalbIleM ) (BO3MOKHO MCIIOJIb30BAHHE
BHJIEOMATEpPUAJIOB), OIpPEAEIECHUE pPACTBOPOB KHUCIOT M IIeJoued ¢ TMOMOIIbIO
WHJMKAaTOPOB, HCCIIEI0BaHUE 00pa3lloB HEOPIaHUYECKUX BEIIECTB Pa3IMUYHbIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHUsI OKPAaCKM HWHAMKATOPOB B pacTBOpax KHUCIOT M IeJIoYei,
n3ydeHue B3aumoeiicTBus okcuna menu(ll) ¢ pactBopom cepHON KHCIIOTHI, KUCIIOT C
MeTaJUlaMH, pPEAKUUMH HEWTpalau3aluy, IIOJIYy4eHUE HEpacTBOPHMBIX OCHOBAaHUM,
BBITECHEHHE OJTHOTO MeTaJljla PYTUM U3 pacTBOpA COJIH, PEIIEHHE SKCIIEPUMEHTAIbHBIX
3a7a4 no teme «BakHelme KI1acchl HEOPraHUUECKUX COCTMHEHUID)

[Tepuonnueckuii 3akoH u [lepuoandeckas cucteMa XuMu4eckux annementos .M.
MenneneeBa. CTpoeHue aToMOB. XUMUYeECKas CBsI3b. OKUCIUTEIBHO-
BOCCTAaHOBHTEJIbHBIE PEAKITUN

3.1

[lepBpie mOMBITKM KiIacCU(UKALKUKA XUMHYECKUX 3JeMeHTOB. [loHsTHe o rpymnmax
CXOJHBIX 3JIEMEHTOB (II€JIOUHBIE U IEJIOYHO3EMEIbHbIE METAJUIbI, TaJIOTeHbl, THEPTHBIE
ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aMmbOTepHbIE OKCUIbI U THIPOKCUIBI

3.2

[Tepuonuueckuii 3akoH. llepuomnueckas cucteMa XuUMHUYECKUX 3yemeHToB J[.H.
MenneneeBa. Koporkonepuoanas u umMHHONepuoAHas ¢opmsl I[lepuonnyeckoit
cuctemMbl XuMuieckux aemeHToB .M. Menneneesa. Ileproapl u rpynnsl. @u3nyeckuit
CMBICT IOPSAKOBOIO HOMEpa, HOMEPOB MEPHOa U TPYIIIHI dJIEeMEHTa

3.3

Crpoenne atomoB. CocTtaB aroMHbIX snuep. M3otombl. OnexktpoHsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YeK aTOMOB IepBbIX 20 XUMHYECKUX 3J1eMeHTOB Ileproanyeckoit
cucrembl J[.M1. MenaeneeBa. XapakTepUCTHKa XUMHUYECKOIO »JJIEMEHTA II0 €ro
noJiocxxenuto B [lepuoanueckoit cucreme .M. Menpaeneena

3.4

3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XMMHYECKUX NIEMEHTOB, METAININYECKUX
U HEMETAJUIMYECKUX CBOMCTB IO IpynnaM M nepuonam. 3HadeHue [lepmonmyeckoro
3aKkoHa U lleproanyeckoi CUCTEMBbI XUMUYECKHUX DJJIEMEHTOB M Pa3BUTHUS HAYKH U
npakTuku. JI.M. MeHeneeB — y4€HbIN U IPAKIaHUH

3.5

XuMHu4ecKas CBA3b. KoBanentHas (HOJ'ISIpHaSI )51 HeHOHHpHaH) CBA3b.
aﬂeKTpOOTpI/II_[aTCHLHOCTB XHMHUYECKHX 3JIEMEHTOB. MIOHHAs CBSA3b

3.6

CrereHb  OKHUCIICHHS. OKHUCIUTEIFHOBOCCTAHOBUTEILHBIC pCaKknuu. HpOHeCCLI
OKHUCJICHUS U BOCCTaHOBIICHUS. OKHUCIUTENHN U BOCCTAHOBUTEIIH

3.7

XHUMHUYECKUMN OKCIICPUMCHT: HU3YUYCHUC 06pa3u0B BCIICCTB MCTAJIZIOB M HEMCETAJIJIIOB,
B3aHMO/ICHCTBHE HApOKCHUJa IIMHKA C PAaCTBOpAMU KHUCIOT U IJ_ICJ'IO‘{eI\/'I, IMPOBCACHUC
OIBITOB, WJUIIOCTPUPYIOMIUX HNPUMCPBI OKUCIUTCIILHO-BOCCTAHOBHUTCIIBHBIX peaxunﬁ
(FOpeHI/Ie, PCaAKIIMHU PA3JIOKCHUS, COCI{I/IHGHI/IH)
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HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1

BemectBo u xumnueckas peakuus. [losropenue

11

Ilepnoguueckuit 3akoH. Ilepmoauueckas cucrema XUMHYECKUX dnemeHToB [
MenpneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHMUYECKHX
3JIEMEHTOB MEPBbIX TPEX NEPUOJIOB, KaIMsl, KaJbLUSI U UX COCTUHEHUN B COOTBETCTBUU C
I0JIOKEHUEM J1EMEHTOB B llepuoanueckoil cucreme U CTPOCHUEM X aTOMOB

1.2

CrpoeHue BeliecTBa: BUIbl XUMHUYECKOM CBA3H. THUMBI KPUCTAJUIMYECKUX PEILETOK,
3aBUCHMOCTb CBOWMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U BUAA XUMHUYECKOU
csi3u. Kimaccudukanuss 1 HOMEHKIIaTypa HEOPTraHWYECKHX BEHIECTB (MEXKIyHApOJHas W
TpUBHAJIbHASA). XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IM4HbIM Kilaccam
HEOPraHUYECKNX COCAMHEHUHN, TEHETUYECKasl CBSI3b HEOPTAHMYECKHUX BEIIECTB

1.3

Krnaccudukanuss XMMHUUECKUX peaklUMil M0 pa3iMyHbIM MPU3HAKaM (110 YHUCIY U COCTaBy
YYacTBYIOIIMX B PEAKIMH BEILIECTB, MO TEMJIOBOMY 3P (DEKTy, M0 U3MEHEHUIO CTENEHEen
OKUCIICHUS XUMUUYECKHUX AJIEMEHTOB, 110 0OPAaTUMOCTH, TI0 YJaCTHIO KaTaau3aropa). JK30-
U SHIOTEPMHUYECKHE peakluu, TepMOXMMHYeckue ypaBHeHUs. [loHsTHE O CcKOpocTH
XUMHUYECKON PeaKIuu
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[TonsiTHe 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKUX peakuusax. [IoHATHEe 0 TOMOTeHHBIX
U TeTepOreHHbIX peakuusx. [lonarne o xumudeckoMm paBHOBecHH. DAKTOPBI, BAUSIOIINE HA
CKOPOCTh XUMHUYECKOW PEAKIIMH U MOJ0KEHHE XMMUYECKOTO PAaBHOBECHUS

1.5

OKHUCIUTEIIHFHO-BOCCTAHOBUTEIIHLHBIE pCaKknuu, BJ'ICKTPOHHI)II\/'I OajlaHC OKHMCIUTEILHO-
BOCCTaHOBUTEJILHOMN peakuuu. CocraBieHue YpaBHEHHI OKHUCITATENBHO -
BOCCTaHOBUTEJIbHBIX PEAKIIUH C HCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOTO OajaHca

1.6

Teopust NMEKTPOTUTHYECKON TUCCONUALMU. DJIECKTPOJUTHI U HEIICKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MeXaHU3M JTUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJAAMU XUMUYECKOU CBS3U.
Crenens auccouuanuu. CuibHbIE U ClIa0ble 3JEKTPOIUTH. Peaknuu MOHHOTO OoOMeHa.
VYcnoBusi MpoTeKaHUs pPEaKIUil MOHHOTO OOMEHa, IMOJHBbIE M COKpallEHHbIE HOHHBIE
ypaBHeHUs peakiuii. CBOKWCTBAa KUCIOT, OCHOBAHUN M COJICH B CBETE MpEICTaBICHUN 00
ANEKTPOJUTHYECKOW aucconnanuu. KauecTBeHHble peaknuu Ha HWOHBL [loHATHE O
TUAPOJIU3E COJIeH

1.7

XUMUYECKUN HKCHEPUMEHT: O3HAKOMJICHHE C MOJENSMHU KPUCTAIUIMUECKUX PEHETOK
HEOpPraHMYECKHUX BEIeCTB — METaUIOB M HeMeTalyioB (rpadura M amMmasa), CIOKHBIX
BEIIECTB (XJIOPHUAa HATPHs); UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PeaKuu
OT BO3JICHCTBUS pa3NUYHbIX (DAaKTOPOB; HCCIEIOBAHUE DIEKTPOINPOBOJHOCTH PAaCTBOPOB
BEIECTB, MPOLIecca AUCCOLMALNU KUCIIOT, 1IeN04Yei U cojieil (BO3MOKHO HMCIIOJIb30BaHHE
BHJICOMATEPUAJIOB); MPOBEACHUE OMBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS
peakiuii ”OHHOTO oOMeHa (0Opa3oBaHME OCajKa, BbIIEICHHE Ta3a, 00pa3oBaHUE BOJbI);
OTIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPhl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIUil
(ropeHue, peakiuu pazIoKeHus, COSUHEHHS] ); pacCllO3HABaHHE HEOPTraHMYECKUX BEIIECTB
C TIOMOIIIbIO KAYE€CTBEHHBIX PEAKIIMI Ha MOHBI; PEIICHHE SKCIIEPUMEHTAILHBIX 3a7a4

HemeTtannel u uxX coequHEHUS

2.1

O6ma51 XapaKTCpUCTUKa TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA AaTOMOB, XapaKTCPHLBIC
CTCIICHU OKHUCJICHUA. CTpO@HI/Ie )51 (I)I/ISI/I‘ICCKI/IG CBOMCTBaA IMPOCTBHIX BCHICCTB — I'aJIOTCHOB.
XHMHYECKHE CBOMCTBA Ha MpuMepe XJjiopa (B3aHMOﬂeﬁCTBHe C MCTaJlllaMH, HEMCTaJ1IJlaMH,
menoanH). XJ'IOpOBOI[OpOI[. ConsHas KHUCJIOTa, XHUMHYCCKHC CBOI’ICTB&, MOJIYy4YCHHUC,
NIPUMCHCHUC. I[eﬁCTBHe XJIOpa U XJIOPOBOAOPOJAa HA OpraHHU3M 4YCJIIOBCKaA. Baxwueitmue
XJIOPUABI U UX HAXOXKJACHUC B IIPUPOJLC

2.2

OO6mast xapakrtepuctuka 3meMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHH okucaeHus. CTpoeHue u pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOpOJa U cepbl. AIIOTPONHBIE MOAM(UKAIMK KHCIOPOAa M cepbl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOOPOJ, CTpOeHHUE, U3NUECKUE U XUMHUECKHE CBOWCTBA. OKCH/IBI
ceppl Kak TIpEACTaBUTENN KHUCIOTHBIX OKcHJoB. CepHas KHUCIOTa, (uznyeckue Hu




XMMUYECKHE CBOICTBA (0OIIME KaKk MpPEICTAaBUTEINsl Kiacca KUCIOT M CIEHU(pHUECKHE).
XUMHUYECKUE PEAKLUH, JIS)KAIINE B OCHOBE MPOMBIIIICHHOTO CrIoco0a MOJy4YeHUs! CEpHOM
kucnoThl. [Ipumenenne. Conu CepHOI KUCTIOTHI, KAYeCTBEHHAsI pPEaKIvs Ha CYlIb(ar-uoH.
HaxosxzeHue cepel v €€ COeIMHEHNN B IPUPOIEC. XUMHUUECKOE 3arpA3HEHHUE OKPYKAOIIEeH
Cpelbl COEAMHEHUSAMHU CEpbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE BO3JyXa M BOJOEMOB),
crnocoOBbI €ro Mpe0TBPAIICHUS

2.3

OOmast xapakrepuctuka 3mMeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUs. A30T, pacIpOCTpaHEHUE B IpPHUPOJE, (PU3NUYECKUE U
XUMHueckue cBoiictBa. KpyroBopor azora B mpupoje. AMMHUAK, €ro (QuU3Myeckue u
XMMHMUYECKHUE CBOWCTBA, MoJiyyeHHE U npuMmeHeHue. Coiau aMMOHHUS, UX (U3NYECKUE U
XMMMUYECKHE CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakiusi Ha MIOHbl aMMOHMsSI. A30THas
KHCIIOTa, e€ MmoyrydeHne, Gu3nIecKue 1 XUMUIEeCKrue CBOMCTBA (00IIMe KaK MPeICTaBUTEIIS
Kjacca KUCIOT M crneuupuyeckue). lMcnonp3oBaHue HUTPATOB M COJEM aMMOHUS B
KauecTBE MMHEpAIbHBIX yn0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKaloIlel cpelibl
COEJIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/yXa, OUBHI U BOJJOEMOB)
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®ochop, annorponneie Moaupukanuu pocdopa, puznyecKkue U XUMUYECKUE CBONCTBA.
Oxkcun docdopa(V) u docdopnas kucinora, Pu3nueckrue W XUMHUUYECKHE CBOWCTBA,
nosyuenue. McnonpzoBanue gocdaroB B kauecTBe MUHEPAJIbHBIX YIOOpEHU

2.5

OO6mas xapakrepuctuka 3ieMeHTOB |V A-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble  CTETIEHW  OKHUCIEHHs.  YTJEpoJa,  aUIOTPONHBIE  MOAM(HKAINH,
pacrpocTpaHeHHe B TPHPOJE, (U3NYECKHE W XHUMHYECKHE CBOWCTBA. ACOpOuus.
KpyrosopoTt yriepona B npupone. Okcuasl yriepona, ux (u3nueckue U XUMHUYECKHE
CBOWCTBA, JICHCTBHE HA XUBBIC OPTaHU3MBI, MOJyYCHUE U MPUMEHEHHE. DKOJIOTUIECKHE
mpoOsieMbl, cBsi3aHHBIE ¢ OokcuaoMm yriaepona(lV); rumoresa TI00aTBHOTO MOTETUICHUS
KJIUMaTa; TapHUKOBBIA 3(dexT. YronpHas Kucinota u €€ coiau, uX (U3HYECKUE H
XMMHUYECKHE CBOMCTBa, MOJyYeHHE U npuMeHeHne. KauecTBeHHas peakuusi Ha KapOoHaT-
noHbl. Vcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35UCTBE

2.6

[lepBoHauanbHbIE MOHATHS 00 OpPraHMYECKHUX BEIIECTBAaX KAaK O COEAMHEHMSIX Yriepoja
(MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TJIHUIEpUH, YKCycHas Kuciorta). Ux coctaB u
xuMuueckoe crpoenue. [loHsTre 0 GUONIOrMYECKH Ba)KHBIX BEIIECTBAX: XKUPAX, OeNKax,
yrieBoJax — U MX POJIM B KU3HU ueioBeka. MaTepuanbHOE €IMHCTBO OPraHHMYECKUX U
HEOPraHMYECKHUX COETUHEHHI

2.7

Kpemuuii, ero ¢usnveckue W XHMHUYECKHE CBOWCTBA, MOJY4YEHHE W TIPUMEHCHUE.
Coenunenus kpeMHusi B mpupoze. OOmme npeacraBieHus o6 okcune kpemuusa(l1V) u
KpeMHHEBOH  kucnote. CHIIMKAThl, WX UCIOJb30BaHWE B  OBITY, MEIUIIMHE,
MPOMBIIUICHHOCTH. BaxkHelIne CTpOUTEIbHBIC MaTepUAIIbl: KEPAMHUKa, CTEKIIO, IIEMEHT,
OeToH, xene300eToH. [Ipo6iiemMbl 6e30MaCHOTO UCTIOIB30BaHUS CTPOUTEIIBHBIX MAaTEPHAJIOB
B [IOBCEIHEBHOM KU3HU

2.8

XUMHUECKUI SKCIEPUMEHT: H3yuyeHHe O0Opa3l0OB HEOPraHMYECKUX BEIIECTB, CBOMCTB
COJITHOM KMCJIOTBI; IPOBEJACHNE KaUeCTBEHHBIX PEeaKLUil Ha XJIOPUA-UOHBI U HAOII0/IeHUE
MIPU3HAKOB UX MPOTEKAHUs; ONBITHI, OTpaXkarolue (pU3NYecKue U XUMHUECKUEe CBOWCTBA
rajJloreHoB M MX COEJUHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE  BHJIEOMATEPUAIOB);
O3HAaKOMJIEHHE ¢ 00pa3laMu XJIOpUI0B (TalOreHUI0B); O3HAKOMIIEHHE C 00pa3liaMu Cephl
u e COeIUHEHHSMHU (BO3MOYKHO UCIHOJIb30BaHUE BHJEOMAaTepHalioB); HaOIIOEHHUE
nporecca oOyrfUBaHUs caxapa MoJ AEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHON KHCIOTHI,
U3yuyeHHe XMMHMYECKMX CBOMCTB pa30aBICHHOM CEpPHOM KHUCIOTBI, MPOBEACHUE
KayeCTBEHHOW peakuuu Ha cyinb(aT-uoH W HaOMIOJIeHHE NpU3HaKa e MpPOTEeKaHUs;
O3HaKOMJIEHHUE ¢ (PU3UUECKUMH CBOIMCTBaMH a30Ta, pochopa 1 MX coeTMHEHUH (BO3ZMOKHO
UCIOJb30BaHUE BHUAEOMATEPUAIOB), 0Opa3lamMu a30THBIX M (OCHOPHBIX YHAOOpEHMIA;
MoJIydeHue, coOupaHue, paclo3HaBaHWE M HM3y4YEHHE CBOMCTB aMMHaka; NpOBEICHHUE
KayeCTBEHHBIX peaklMi Ha MOH aMMOHHUSA U (ocdaT-uoH U U3ydeHHE NPU3HAKOB HX
IIPOTEKAHMS], B3aMMOJCUCTBHE KOHLEHTPUPOBAHHOM a30THOM KHCIOTBI C MEABIO




(BO3MOYKHO HCHOJIB30BAaHUE BUJEOMATEPHUANIOB); M3YyUYEHHE MOJEIEH KPUCTAIUIMUECKUX
pemiérok anmmasa, rpadura, (QyuiepeHa; O3HAKOMIIEHHE C TIPOIECCOM  aacopOruu
PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM IIPOTHBOrasa,
MoJIydeHHue, COOMpaHHe, paclo3HaBaHME W U3YYEHHUE CBOWMCTB YIVIEKUCIOTO Tasa;
MPOBEACHNE KAayeCTBEHHBIX peakIUii Ha KapOOHAT- M CHJIHMKAT-UOHBI M H3Yy4YECHUE
IIPU3HAKOB UX IIPOTEKaHMsI; 03HAKOMJIEHHE C ITPOIYKLHENH CUJIMKATHON IPOMBIIIIEHHOCTH;
pelIeHNe SKCIIEPUMEHTANIBHBIX 33]1a4 110 TeMe «BakHel1ne HeMeTaJlIbl U UX COETUHEHUS

Mertannsl 1 ux COCINMHCHUA

3.1

OOmiass xapakTepuCTUKa XUMHUYECKMX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHUM MX
nonoxeHus B llepuomudeckoil cucreme xumuueckux 3ieMeHToB .M. MenneneeBa u
cTpoeHuss aroMoB. CTpoeHue MeTaIoB. MeTamndeckas CBSI3b M MeTaJUIMYecKas
KPUCTAJIJIMYECKAs peIETKA. DIEKTPOXUMUYECKUM Psil HAlIPSHKEHUM METaJlIoB

3.2

dusnyeckue U XMMUYECKUE CBOMCTBA MeTaiioB. O0IIHe CrocoObl MOJIyYeHUs] METAJIJIOB.
[ToHsiTHE O KOPPO3UK METANIOB, OCHOBHBIE CIIOCOOBI 3aIlUTHl UX OT KOppo3uu. CriiaBbl
(ctanp, 4yryH, JIOPAJTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH

3.3

[Ilenouynsle MeTamsl: nojoxeHue B llepuoanueckoil cucreMe XMMHYECKHUX 3JIEMEHTOB
J.1. MeHnneneeBa; CTpoeHME HMX AaTOMOB; HaxoXJeHuWe B Ipupoje. dusmdeckue Hu
XMMHYECKHEe CBOMCTBA (Ha mpuMepe HaTpus U Kayius). OKCuabl ¥ TUAPOKCUIBI HATPUS U
Kajaus. HpI/IMeHeHI/Ie IICJIOYHBIX METAJIJIOB U UX COG)II/IHGHI/Iﬁ

3.4

[Ileno4yHO3EeMENBHBIE METAJIIBI MArHUH U KaJIbLWI: TIOJIOKEeHME B [lepromyeckont cucreme
xuMHUecKkux 3emMeHToB [[.M. MenaeneeBa; cTpoeHre X aTOMOB; HAXO0XK/JICHHUE B IPUPOJIE.
®u3nyecKue W XHUMHUYECKHE CBOWCTBA MarHus W Kaublud. BaxHeWinne coequHEHUS
KaJIbIHs (OKCH, TUAPOKCHI, COJIN). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHHUS

3.5

AmoMuHM: ToJIokeHHe B [lepumommyeckoil cucteme XuMHUYecKux siaeMeHtoB [[.U.
MeHnzeneeBa; CTpOGHHE aroma; HAaXOXKJIeHHWEe B Tpupoje. Du3nueckne U XUMHUYECKHE
CBO¥CTBa AIFOMHUHUA. AMGBOTEpHBIE CBOMCTBA OKCHJIA U THIPOKCH A ATFOMUHUS

3.6

Kenezo: mnomoxenne B Ilepuommueckoil cucreme Xumudeckux 3nemeHtoB JI.M.
MenpeneeBa; CTpoe€HHE aToMa; HaxoXkjaeHue B mnpupoe. Puznyueckue U XUMHUYECKUE
cBoricTBa xene3a. Oxcuawl, Tuaporcuasl u conu kenesa(ll) m xenesa(lll), ux cocras,
CBOMCTBA U MOJIy4YCHUE

3.7

XUMHUYECKUH HKCICPUMEHT: O3HAKOMJICHHE C O00pa3laMH METAIOB M CIUIABOB, WX
(U3NYECKUMHU CBOMCTBaMH; H3Y4E€HUE pPE3YJIbTaTOB KOPPO3HU METALIOB (BO3MOXKHO
WCIOJIb30BaHNE BHUICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA KAIBIUS H
HaATpUs C BOJOW (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB); MCCIICOBAHUE CBOMCTB
KECTKOM BOJIBI, TMpOIleccCa TOPEHHs JKele3a B KUCIOpojae (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB); TIPU3HAKOB MPOTCKAHHMS Ka4eCTBEHHBIX PEaKIMi Ha MOHBI (MarHus,
KaJbIIMs, aFoMuHus, 1uHKa, xkenesa(ll) u xenesa(lll), meau(1l); Habmonenue u onucanue
MPOIECCOB OKPAlIMBAHUS IUIAMCHH HOHAMU HATPUs, KalUs W Kb (BO3MOXKHO
WCIIOJIb30BaHNE BUACOMATEPHAJIOB); UCCIEN0BaHHE aM(OTEPHBIX CBOMCTB THUAPOKCHIA
QIIOMUHUST W THUIPOKCHJA I[IMHKA; PEIICHUE OHKCICPUMEHTAIBHBIX 3a]ad 10 TeMe
«BaxkHeinme MeTauibl B UX COCTMHCHUS

XUMHs U OKpy’Karolas cpeja

4.1

Hosrie Marepuajibl U TCXHOJIOTUH. BemectBa u MaTcepHraJibl B MOBCEIHEBHON KHU3HHU
YelloBeKa. XUMHSI H 310pPOBbBEL. be3onacHoe HCHoOb30BaHHE BEIMIECTB M XHMMHYECKHX
peaKL{I/Iﬁ B 6I>ITy. HepBaﬂ IIOMOIIb IPHU XUMHWYCCKUX 0KOTI'aX U OTPABJICHUAX

4.2

OCHOBBI IKOJIOTHYECKOM T'PaMOTHOCTU. XMUMHUYECKOE 3arps3HEHHE OKPYKAIOIIEH Cpelibl
I[TAK. Ponp XuUMHMM B pelIEHHMH HKOJOrMYecKuX mpobieM. IIpupojHble HCTOYHHMKH
YTJI€BOAOPOIOB (YroJib, MPUPOAHBIN a3, HedTh), MPOAYKTHl UX MepepaboTKU, UX POJb B
OBITY M TPOMBIIICHHOCTH

4.3

XUMHUYECKUMN SKCIICPUMCHT: U3YUCHUC O6p33L[OB MaTepruajioB (CTCKJ'IO, CILIaBbl MCTAJJIOB,
IOJIMMCPHBIC MaTCpI/IaJIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kox

npoBeps
eMoro
TpedoBa

HUA

HpOBepﬂeMLIe TpeﬁoBa}mﬂ K IIPE€IAMETHBIM peE3yjabTaTaM 0a3zoBoro YPOBHSI OCBOCHUS
OCHOBHOM 06p330BaTeJﬂ>HOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ Ha OCHOBE€
oroc

1

[Ipencrasnenue:
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O II03HAaBAaE€MOCTH SIBJICHMM NPUPOJIbl, NOHUMAHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB
XMMHMUYECKOM HayKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHHUS, KOMIIOHEHTa oO0Iien
KYJIBTYpPbl ¥ MPAKTUYECKOUN JEATEILHOCTH YEJIOBEKa B YCIOBHUSAX COBPEMEHHOTO OOIECTBA;
MMOHMMAaHHe MeCTa XUMUU CPEJH IPYIHX €CTECTBEHHBIX HayK

1.2

0 HAYYHBIX METOJaX MMO3HAHUS, B TOM YHCJIC SOKCIICPUMEHTAJIBHBIX U TCOPCTUUCCKUX METOJaX
HCCIICA0BaHMA BECUICCTB U U3YUCHUA XUMHUYCCKUX peaKquI; YMCHHE HCIIOJIB30BaTh MOACIIN
JJIA 00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeccCHOHATBHON ACSITEIBPHOCTH, CBS3aHHBIX C XUMHEH M COBPEMEHHBIMU
TEXHOJOI'usiMH, OCHOBAHHBIMHU Ha JOCTHXXCHHUIAX XUMHYECKOH HAayKHd, 4YTO IIO3BOJIUT
oOyyarouuMcsl paccMaTpuBaTh XUMHIO Kak cdepy cBoeil Oyaymed npodeccruoHaaIbHON
NEeSITeIbHOCTH U CJeNaTh OCO3HAaHHBIA BBHIOOP XMUMHHM Kak MpOo(UIBHOrO MpeaMera Hpu
Tepexo/ie Ha yPOBEHb CPEHET0 0011ero 0opa3oBaHus

Bnagenue cucreMoil XMMHUYECKUX 3HAHUN M yYMEHHE NPHUMEHSTh CHCTEMY XUMHUYECKHX
3HAHUM, KOTOPAsi BKJIIOYAET:

2.1

BAOKHEHMIINE XMMHUYECKHUE TMOHATUS: XUMHYECKHH 3JEMEHT, aroM, MOJEKYyJa, BelIecTBO,
MIPOCTOE U CJIOKHOE BEIIECTBO, OAHOPOIHAS U HEOJAHOPOIHAS CMECh, OTHOCHUTENILHBIE aTOMHAs
Y MOJIEKYJISIpHas Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHBIM 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, CONb (CpedHss), XMMHUYECKasl peaKius, peakuul COeIUHEHUS,
peaKIK pazNoKEHHs], peaKK 3aMellleHus, peakuu oOMeHa, TeIyIoBoil ApdeKT peakuuu,
9K30- U SHAOTEPMHUYECKHE pPEAKIMH, pacTBOp, MaccoBas J0JI XUMHUYECKOTO HJIEMEHTa B
COEIMHEHUH, MacCOBAas JI0JISl U IPOIICHTHAs KOHIICHTpAallKs BEIIeCTBa B PaCTBOPE, SAPO aToMa,
AJIEKTPOHHBIA CJIOM aToMa, aTroMHas oOpOuTallb, pauyCc aToMa, BaJEHTHOCTb, CTEHEHb
OKHUCIICHHSI, XUMHYECKasi CBS3b, OJIEKTPOOTPHUIATEIBHOCTh, IOJISIPHAs W HEMOJspHas
KOBaJICHTHasl CBSI3b, HOHHAs CBS3b, METAJUIMYECKas CBs3b, KPHUCTAIMYECKas pelIETKa
(aTromMHas, MOHHAs, METAJUTMYECKasi, MOJEKYJIsSIpHas), MOH, KaTUOH, aHUOH, DJCKTPOIUT H
HERJIEKTPOJIUT, SJCKTPOITUTUYECKAS AUCCOIUAIINS, PEaKLIIUU HOHHOTO 00MEeHa, OKHUCIUTEIbHO-
BOCCTaHOBHTEJIbHBIE PEAKIIMU, OKUCIUTEb U BOCCTAHOBUTEb, OKHCICHHE U BOCCTAHOBIICHUE,
ANIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHMbIE PEaKLUH, CKOPOCTh
XMMHUYECKON peakuuu, karanuzarop, [1/IK, koppo3ust MeTasioB, CrijiaBbl

2.2

OCHOBOIIOJAraromure 3aKOHbl XMUMHH: 3aKOH COXPAaHCHUS MACChI, HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH I[I/I
MeHzLeneeBa, 3aKOH ITIOCTOAHCTBA COCTAaBa, 3aKOH ABoraz[po

2.3

TCOPUHN XUMHUHU: ATOMHO-MOJICKYJISIpHAA TCOPUS, TCOPUL 3HeKTpOHI/ITI/I‘ICCKOI71 JUCCOMaIIn

BrnaneHnne ocHoBaMM XHUMHUYECKOM I'paMOTHOCTH, BKJIFOYAIOIIIEH

3.1

YMEHHUE TpPaBWIBHO HCMOJb30BATh HM3y4YEHHBbIE BEIIECTBA M MaTepualbl (B TOM 4YHCIE
MUHEpalbHble YIOOpEHUs, METalbl U CIUIaBbl, NPOIYKTHl MNEpepabOTKH MPHPOIHBIX
HCTOYHHUKOB YTJIEBOJAOPOAOB (YIJIsl, IPUPOJHOTO ra3a, He(TH) B OBITY, CETLCKOM XO3sIHCTBE,
Ha MPOU3BOJICTBE M NOHUMaHME 3HAYEHUS >KUPOB, OEJKOB, YIJIEBOJOB JUIsl OpraHu3ma
YeJIOBEKA; yYMEHUE IPOTHO3UMPOBATH BIMSIHHME BEIIECTB M XUMHYECKHX IIPOLIECCOB Ha
OpraHM3M 4Y€JIOBEKa M OKPYXKAIOIIYIO IPUPOJHYIO CpeENY




3.2

YMEHHME HHTEIPUPOBATh XUMHUECKUE 3HAHUS CO 3HAHUSMHU JPYTUX Y4eOHBIX IPEIMETOB

HAJIMYHE OMbITa pabOTHl C Pa3IMYHBIMM UCTOYHUKAMH MH(OPMAIMU TI0 XUMHUH (HaydHast U

3.3 HAy4YHO-TIONYJISIPHAS TUTEPATypa, CIOBAPH, CIPABOYHUKH, HHTEPHET-PECYPCHI)
YMEHHE OOBEKTHBHO OIICHMBATh WH(MOPMALMIO O BEMIECTBAX, WX MPEBPAIICHUSX U
3.4 | mpakTU4eCKOM TPUMEHEHWH W YMEHHE WCIOJB30BaTh €€ Uil pelmeHus Yy4eOHO-
MMO3HABATENIBHBIX 33149
Brnagenne ocHOBaMHM TMOHSATHIHOTO ammapara W CUMBOJIMYCCKOTO SI3bIKA XUMHUHU IS
4 coctaBiieHUs: (OPMyJ HEOPraHMYECKHUX BEIIECTB, YPaBHEHUH XUMUYCCKUX PCAKIUi;
ocHoBamu xuMudeckoii HomeHknaTypsl (IUPAC u TpuBHanbHON)
YMmeHue oObSICHITH CBSI3b TOJIOKEHUS dieMeHTa B [leproindyeckoll CUCTEME ¢ YHCIIOBBIMU
5 XapaKTePUCTHKAMH CTPOCHHS aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsiI sapa, odriee
YHCIIO DJIEKTPOHOB), PACIPEICICHHEM 3JICKTPOHOB IO 3HEPTETUYCCKUM YPOBHSIM aTOMOB
TIEPBBIX TPEX MEPHOJIOB, KAINS U KaTbITUS
[IpencraBiaeHre 0 MEPUOINUSCKON 3aBUCUIMOCTH CBOMCTB XMMHUYECKUX AJIIEMEHTOB (paauyc
6 aToOMa, DJIEKTPOOTPHUIIATEITHHOCTE ), TPOCTBIX M CIIOKHBIX BEIIECTB OT IMOJIOKECHHS SJICMCHTOB
B [lepuondeckoii cuctemMe (B MaJIbIX TIEPUOAX W TJIABHBIX MOITPYIIIAX) U AIEKTPOHHOTO
CTPOEHUS aToMa
7 YMmenue knaccuuuupoBarh:
7.1 | XUMUYECKHE DIEMEHTHI
7.2 | HEOpPraHWYECKHE BEIIeCTBA
7.3 | XUMUYECKHE peaKIuu
8 YMeHue onpeaensTh:
8.1 | BaJIGHTHOCTb U CTENEHb OKUCICHUSI XMMHUECKUX 3JIEMEHTOB, 3apsij HOHA
8.2 | BUJA XMMHUYECKOH CBSI3U U TUI KPUCTAIITUYECKON CTPYKTYPHI B COSAMHEHUSIX
8.3 | xapakTep cpeipl B BOJHBIX paCTBOPaX BEIIECTB (KHCIOT, OCHOBAHHI)
8.4 | oKHCIUTENIb U BOCCTAHOBUTEIb
9 YMeHue xapakTepuszoBarh (pu3nueckue u XMMUYECKHE CBOWCTBA:
g1 | TPOCTHIX BeleCTs (xucnopo, 030H, BOJIOpo, rpadut, anMas, KpeMHUH, a30T, hocdop, cepa,
XJIOp, HATPUH, KaJIMW, MarHui, KaJabIlui, AIFIOMUHUH, )KEJIe30)
CJIOHBIX BEIIECTB, B TOM YHCJE MX BOJHBIX PAacCTBOPOB (BOJa, aMMHAaK, XJIOPOBOJOPO/,
CEPOBOJIOPO, OKCUBI M THIPOKCU LI MeTautoB |I—I1A rpynm, amomunus, menu (1), muHka,
9.2 | xenesa (Il u lll), okcuasl yrnepona (1l u 1V), kpemuus (1V), azora u pocdopa (111 u V), cepsr
(IV u VI), cepuucras, cepHas, a30THCTas, a30THas, GochopHas, yrojbHas, KpeMHHEBas
KHCIIOTA U UX COJIN)
MIPOTHO3UPOBATh M XapaKTEePH30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa U
9.3 | crpoenus, mpuMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXHOCTb MPOTEKAHUS
XMMHYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUAX
10 | YmeHwue coCTaBisSITh MOJICKYJISIPHBIE M HIOHHBIC YPAaBHEHUS PEaKIIMii, B TOM YHCIIE:
10.1 | peakuuii HOHHOTO OOMEHa
10.2 | OKMCIHUTETHHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 | WUTHOCTPHPYIOIIHX XMMHUECKHE CBOICTBa M3YYEHHBIX KIJIACCOB (TPYIM) HEOPTaHUYECKUX
BEIIECTB
10.4 | moATBepXKIAIOIINX TeHETUYECKYIO B3aUMOCBS3bh MEXKAY HUMHU
11 | YmeH#ue BBIUUCIATH (TPOBOJUTH PACUEThI):
111 | OTHOCHTENIBHYIO MOJICKYIADHYIO M MOIAPHYIO MAcChl BEINECTB, MACCOBYIO OO

XUMHWYCCKOI'O 3JICMCHTA B COCAMHCHNU




11.2

MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE,

11.3

KOJIMYCCTBO BCIICCTBA U €ro Maccy, 00bEM Tra3oB

11.4

10 YPaBHEHUSIM XUMHUYECKUX PEAKIUI M HaXOIUTh KOJUYECTBO BEILECTBA, 00bEM U Maccy
peareHTOB WIH IIPOJIYKTOB PEAKLIUU

12

Bnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMM METOJaMHU HAy4YHOTO II03HaHUS (HAONIO/EHUE, U3MEpPEHHE, HKCIEPHUMEHT,
MOJIEJIMPOBAHNUE) ITPU U3YUYEHUH BELLIECTB U XUMUYECKUX SIBJICHUI; yMEHHE CPOPMYIUPOBATH
po0OJIeMy | MPEUIOKUTH MYTH €€ pelIeHus

12.2

0e301acHOi pabOThl C XUMUYECKUMHU BEIIECTBAMH, XUMHUECKOHW TOCYA0H 1 J1a00paTOPHBIM
000pyIOBaHUEM

12.3

MpaBuWJIaMH 0e30macHOro oOpallleHus C BEIIeCTBAMM, HCIOJIb3YEMBbIMU B IOBCEAHEBHOMU
YKU3HH, NTPaBUJIaMU TIOBEJCHUS B IIEJIAX cOepeKeHMsI 3I0pOBbsl U OKpPYKaIOLEeH MPUPOTHON
Cpelibl; TOHMMaHKUEe Bpesia (ONIaCHOCTH) BO3JICHCTBHS Ha JKUBbIE OPraHU3Mbl OTIPEENIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUSI U ITPEIOTBPALLIEHHS UX BPEITHOTO BO3AECHCTBUS

13

Hamumne MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHHUA W OCYHICCTBJICHHUA  CICAYIOMIUX
XUMHUYCCKHUX DKCIICPUMECHTOB:

13.1

HU3YUCHUEC U OIIMCaHHNEC (1)I/ISI/ILIeCKI/IX CBOIICTB BEIIECCTB,; O3HAKOMIJICHUE C (bHSH‘-IeCKI/IMI/I nu
XHUMHUYCCKUMHU ABJICHUAMMU, OIBIThI, HIJIIOCTPUPYIOMIUE TPU3HAKHU ITPOTEKAHUA XUMHYCCKUX
peakuui

13.2

H3yUYeHHE CIIOCOO0B pa3e/ICHHs CMECe

13.3

MOJIyY€HUE KHCIOpOJa M U3YyYEHHUE €ro CBOWCTB; MOJY4YEHHE BOJOPOAA M H3YyYEHHE €ro
CBOMCTB; IMOJY4YE€HHE YIIIEKHCIOTO Ta3a U M3ydeHHE €ro CBOMCTB; MOIy4YeHHE aMMHaKa U
HU3y4YECHHUE €ro CBOMCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C ONMPEIECTEHHOW MAaCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA

13.5

MMPUMEHECHHE MHIAMKATOPOB (JaKkMyca, MEeTUJOpaHka U (GeHondrarenHa) aas onpeneacHus
XapakTepa cpelibl B pacTBOPaxX KUCJIOT M MIEJOYEH

13.6

HUCCIICA0BAHNE U OITMCAHUC CBOIICTB HEOPraHM4ICCKUX BEHICCTB PA3JIMYHBIX KIIACCOB; U3YUCHUC
B3aHMOﬂeﬁCTBHﬂ KuCjiIoT ¢ MCTalllaMH, OKCHIaMKh  MCTalIOB, PaCTBOPUMBIMHU U
HEPACTBOPUMBIMU  OCHOBAHUSAMH, COJIIMH; IIOJYUCHHEC HEPACTBOPUMBIX OCHOBaHHfI;
BBITCCHCHHUEC OAHOI'0 MCETalZla APYIrMM M3 pPacTBOpa COJIM; HCCICIOBAHHC aM(l)OTCpHBIX
CBOMCTB T'MAPOKCHUI0B aJIOMUHUS U IIHHKA

13.7

PEIICHUE OJOKCICPUMEHTAJIBHBIX 3aJad II0 TEMaM: «OCHOBHBIE KJIACCHI HCOPraHN4€CKUuXx
COe,Z[I/IHeHI/II‘/'I»; <<9J'IeKTpOJ'II/ITI/I‘IeCKa$I AUCCOL AL, «Bakneimue HeEMETAUIBI W HMX
COCIUHCHUA», «Baknelmne MeTalIbl M UX COCOUHCHUA»

13.8

XUMUYECKHUE IKCIEPUMEHTBI, WILTFOCTPUPYIONINE MPU3HAKU MPOTCKAHUS PEaKIMii HOHHOTO
oOMeHa; Ka4eCTBEHHBIC PEaKI|K Ha MMPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX MOHBI: XJIOPHUI-,
Oopomua-, moaua-, cynbdar-, docdar-, kapOOHAT-, CHUIMKAT-AaHUOHBI, THIPOKCUI-HOHBI,
KaTHOHBI aMMOHHUS, MarHus, KaJIbIKs, aIFOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
[MHKA
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YmMmenue:

141

NpEACTaBJIATh PE3YJIbTAThl SKCIICPUMCHTA B (l)opMe BBIBOJOB, JOKAa3aTCJILCTB, I‘pa(l)I/IKOB )51
Ta6J'II/II_[ 1 BBISABJIATH OMIIMPUYCCKNUEC 3aKOHOMCECPHOCTH

14.2

YCTAHABJIMBATb CBA3U MCEKAY PCAJIbHO Ha6J'IIO)IaeMLIMI/I XUMHUYCCKUMHU ABJICHUAMHU U
nponeccamMu, IMpoucCxoasauumMu B Makpo- 1 MUKpOMHUPCE, OOBSACHATH IMPpHUYUHBL MHOF006pa3I/I}I
BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 31eMEHT COJeP/KAHUSA
1 [lepBoHauanbHbIE XUMUYECKUE TOHSATHUS
1.1 | Yucrsie BemecTBa 1 cMecu. CriocoObl pas3/ieieHus cMecei
12 ATOMBI U MOJEKyJbl. XHUMHUYECKHE 3J1eMEHTbl. CHMBOJBI XUMHYECKHX 3JIEMEHTOB.
[IpocThie U cI0XKHBIE BELIECTBA.
13 Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHWMHUYECKHX dJeMeHTOB. (CTerneHb
OKHUCJICHHUS
14 3aKoH MOCTOSIHCTBA cocTaBa BellecTB. OTHOcUTENNbHAs aTOMHas Macca. OTHOCUTENbHAs
MOJIEKYJsipHasi Macca. MaccoBasi 10151 XMMUYECKOI0 3IEMEHTa B COETUHEHUH
15 KonunuectBo BemectBa. Monb. MosnspHas macca. MosisipHbiii 00b€M razoB. B3anmocssss
KOJIMYECTBA, MacChl M YMCJIa CTPYKTYPHBIX €IMHHUI] BEIIECTBA
16 Oduznyeckue M XUMHYECKHUE SIBJIIEHUS. XMMHUYECKas peakuus U e€ NpU3HAKU. 3aKOH
COXPAHEHHUS MacChl BEIECTB. XUMHUYECKUE YPABHEHUS
2 [lepnognueckuit 3axkoH u Ilepmonmueckass cucrema XuMUYecKux 3yeMeHTtoB JI.H.
MenneneeBa. CTpoeHHE aTOMOB
[lepmognueckuit 3akoH. Ilepumonnueckas cucrema XuMuyeckux odnemeHtoB [[.M.
2.1 | MengeneeBa. [leproas! u rpynmbl. OU3UYECKUI CMBICH TIOPSIKOBOTO HOMEpa, HOMEPOB
NepHroJia ¥ rPYMIbl AJIEMEHTa
Crpoenue atoMoB. CocTaB aTOMHBIX siiep. M30Tomnbl. DnekTpoHbl. CTpOEHHE IIEKTPOHHBIX
2.2 | obonovyek aTtoMoB TepBbIX 20 XxumMudeckux snemMeHTOB [lepmoamdeckoit cucremsr J[.U.
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB XUMUYECKHUX JIEMEHTOB NEPBBIX TPEX MEPUOJIOB,
0 | Kalui, KalbLs (paguyca aToMOB, 3JEKTPOOTPULATENBHOCTH, METAJUIMUECKUX U
HEMETAINTHYECKUX CBOMCTB) U UX COCTUHEHUI B COOTBETCTBHUH C MOJIOKEHUEM SJIEMEHTOB
B [lepuoanyeckoii cucteMe U CTPOEHUEM UX aTOMOB
3 CrtpoeHue BelecTa
31 Xumuueckas CBS3b. KoBanenTtHas (monspHas u HETOJISIpHAS) CBSI3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX 371€MeHTOB. MloHHas cBsA3b. MeTainueckast CBs3b
32 TI/IH“BI KPUCTAJUIMYECKUX PEIIETOK (aTOMHflﬂ, HOHHas, MeTaJ'IJ'II/ILIeCKaﬂ): 3aBUCUMOCTh
CBOWCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H
4 Baxueiine npeactaBUTeNM HEOPraHMYECKHX BellecTB. HemeTamnbl M UX COEIMHEHUS.
MeTtaibl U UX COEUHEHUS
Knaccudukanuss ©  HOMEHKJIATypa  HEOPraHMYEeCKHX  COCAMHEHUN:  OKCHJIOB
41 (coneo6pa3y10ufne: OCHOBHBIE, KHCIOTHbIE, aM(OTEepHbIE) M HECOJe0Opa3yoIlue;
OCHOBaHUH (IIENOYM U HEPACTBOPUMbBIC OCHOBAHMS); KUCIOT (KUCIOPOJCONEpKAIINe U
OECKHCIOPOIHbIE, OJTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIeH (CpEAHHUX M KUCIIBIX)
492 ®u3nuecKkue U XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETAIOB: BOJAOPOJIA, XJIOpa,
KHCJIOPO/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs
43 @u3nyecKue U XMMUUYECKNE CBOMCTBA TPOCTHIX BEIIECTB-METAJUIOB: JINTUS, HATPUS, KaJIUs,
MarHus ¥ KaJblius, AIIOMUHMSL, XKelle3a. DIEKTPOXUMUYECKUN s HAIPSHKEHUH METaJlIIOB
44 @u3znyeckue M XUMHUYECKME CBOMICTBA BOJOPOIHBIX COCIMHEHHM HEMETAJIOB:
XJIOPOBOJOPOJA, CEPOBOJOPOJIA, AMMHAKA
45 duznyeckue U XUMHYECKHUe CBOICTBa okcuaoB HemeTaios: cepsl (1V, VI), azora(ll, 1V,

V), docdopa(lll, V), yrinepoma(ll, 1V), kpemuus(1V). TTonyueHne oKCHIOB HEMETAIIOB




Xumuyeckue cBorictBa okcuoB: MetaiuioB |A—II1A rpynm, uuaka, memu(ll) u xenesa(ll, 11).

4.6
ITonydyeHue OKCHI0B METAJLIOB
XVWMUYECKHUE CBOWMCTBA OCHOBaHMW W aM(OTEPHBIX TUIAPOKCHIOB (HA MpHUMEpe
4.7 | TMOPOKCUIOB QIIOMUHUS, >Kene3a, LuHKa). [losydyeHne oOCHOBaHMM u aM(OTEpHBIX
TUIPOKCUIOB
OO01ue XuMHUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOAHOM, CEPHUCTOM,
4.8 | cepHoii, a30THOHU, (OCPOPHO, KPEMHUEBOU, yroidbHOW. OCcoObIE XUMUYECKHE CBOWCTBA
KOHUEHTPUPOBAHHOM CEPHOM M a30THOM KUCIOT. [lomydeHne Kucior
4.9 | O6mme XMMUYeCKHe CBOMCTBA cpeaHux coied. [lomydenue coneit
410 [Tomy4yenue, cobupaHue, pacro3HaBaHWE BOJOPOJA, KHCIOPOJa, aMMHAaKa, YIIEKHUCIIOTO
rasza B 1a00opaTopun
411 [Tonyuenne amMmMuaka, cepHOM M a30THOM KHMCIOT B IPOMBINIIEHHOCTH. OO0Imue crnocoOsl
MOJIyYEHUS] METAJIJIOB
4.12 | I'enetnueckas CBs3b MEKIY KJIAaCCAMH HEOPTaHUICCKUX COCIMHCHHIMA
5 XUMHUYECKUE PEAKIUU
Krnaccudukarus XuMUYECKIX peakuid M0 Pa3IUYHBIM MPU3HAKAM: [0 YUCITy U COCTaBY
5.1 | yyacTBYIOIMX B PEAKIMH BEIIECTB, N0 TETUIOBOMY A(D(EKTy, IO M3MEHEHHIO CTENeHEen
OKHUCJICHHUS XHMHYECKUX JICMCHTOB
52 TemoBoil »ddexkT XuMUYecKOM peakiuu, TEePMOXHMHUYECKHE YpaBHEHHSA. OK30- U
' SHIOTEPMHUYECKUE PEAKIHH. TepMOXHUMHUYCCKHE YpaBHEHUS
OKHCANTENPHOBOCCTAHOBUTENIbHBIE peakiii. OKUCIUTENN U BoccTaHOoBUTENH. [Iporecchl
5.3 | OKHCIeHHS W BOCCTAHOBIICHHS. DIIEKTPOHHBIH OallaHC OKHCIUTEIHHOBOCCTAHOBUTEILHON
peaxkuuu
54 Teopusi AIAEKTPOIUTHYECKON auccouuanuu. KaTuoHBI, aHUOHBI. OJIEKTPOJUTHl U
HEeANIEeKTPoJINThL. CUIIbHBIE U ci1a0ble AIeKTPoInThl. CTEeNeHb qUCCOLUAIIT
55 PeaKI_[I/II/.I‘ HOHHOTO oOMeHa. YCIIoBUS HpO”EeKaHI/IS{ peakiuii HOHHOTO OOMEHa, TIOJIHBIC W
COKpaIlEHHbIE HOHHBIE YPaBHEHUS PeaKIuil
6 | XuMus u oKpyKaromas cpeaa
BemectBa 1 Marepuaiibl B MOBCEAHEBHON KU3HU YelloBeKa. be3omacHoe MCHoab30BaHUE
6.1 | BemecTB M XHMMHUYECKUX peakiuil B jaboparopuu u ObiTy. [lepBas momoms mnpu
XMUMHYECKUX OKOTax U OTPaBICHUSIX
XUMHYeCcKOe 3arps3HEHHE OKpYXKaroUeil cpelibl (KUCIOTHBIE JOXKIH, 3arPSA3HEHHE MTOYBbI,
6o | BO3yXa H BOJIOEMOB), CHocoObl ero mnpeaoTBpamieHus IlpeaenvHas pomycTUMas
' konuentpauus BemecTB (IIJIK). Ponp xumuu B pemieHHH SKOJOTHMYECKUX MPoOieM.
Ycunenue napHUKOBOTo 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOS
[Ipumenenne cepsl, azorta, docdopa, yriepoaa, KpeMHUS U UX COCIUHEHUU B OBITY,
6.3 | MEAMUHHE, NPOMBIIIICHHOCTH 1 CENLCKOM xo3siictBe. [IprMeHeHrne MeTamioB U CIIaBOB
' (cramp, 4yryH, IIOpaJlOMHHHMA, OpOH3a) B OBITY W NPOMBIILIEHHOCTH HUX COCIWHEHHI.
[ToHsiTHE O KOPPO3HMH METANIOB, OCHOBHBIE CLIOCOOBI 3alIUTHI KX OT KOPPO3UU
6.4 [IpupoaHble UCTOYHUKH YTIIEBOIOPOAOB (yroJib, MPUPOIHBINA Ta3, HEPTH), MPOIYKTHl UX
nepepaboTku (OEH3MH), UX POJIb B OBITY U IPOMBIIIIJICHHOCTH
[lepBoHaYanbHBIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHHUSAX yriepoa (MeTaH,
6.5 | oTaH, STUIIEH, alleTUIIEH, STaHOII, TTHIIEPUH, YKCYCHas KucioTa). [loHsTue o Guomormuecku
Ba)KHBIX BEIIECTBAX: XKUpaX, OeNIKaX, YIIeBOJAaX — M UX POJIM B KU3HH YEIOBEKA
7 Pacuétsr:
7.1 | mo ¢popmynaM XUMHUYECKUX COeTUHEHUN
7.2 | Macchl (MaccoBOM) A0OJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 | MO XUMHUYECKHM YPAaBHEHUSIM
















YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBLHOI'O
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