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HOACHHUTEJ/IBHAA 3AITHCKA

IIporpaMMa MmO XHMHH Ha YPOBHE OCHOBHOTO OOLIEro oOpasoBaHus
COCTaBICHA HA OCHOBE TpeOOBaHUI K pe3ynbTaTaM OCBOCHHA OCHOBHOM
obpazoBaTenbHOI IPOrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHud, NPeICTaBICHHBIX
B ®I'OC 00O, a Ttake Ha ocHoBe (eaepanbHoi padoyeii mporpaMMel
BOCTIMTAHUA U ¢ YYETOM KOHUEIMIHH NPENOAABAHNA YYCOHOro npeamera « XUMUL»
B 00pazoBaTenbHBIX Opranu3anusax Poccuiickoit denepanpmn.

IIporpaMMa mo XuMuM JAET NPEACTABICHUE O LEndx, OOWIEH cTparernu
0o0y4eHHsA, BOCIOHTAHHA M pasBUTHA OOYYAKIUHXCA CpPEACTBaMH y4eOHOTO
OpPeaAMETa,  YCTAHABIMBACT  O0A3aTENBHOE  NPEAMETHOE  COACPIKaHUE,
NpeayCMaTPUBAET paclpeAcsiCHHe €ro mo KiaaccaM M CTPYKTYPHpPOBAHHUE [0
pa3ienaM M TeMaM MOpPOrpaMMbl MO XHMHUH, OMNPEENAeT KOJUYECTBEHHBEIE H
KAYECTBECHHEBIE XaPaKTePUCTHKH COOCPIKAHMUA, PEKOMEHIYEMYIO
NOCNCAOBATENBHOCTD  M3YYCHHS XUMHMH € YYETOM  MEKNPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBA3CH, JIOTHKM Y4eOHOTO  MPOLECCa, BO3PACTHBIX
ocoOeHHOCTeH  OOYYalOIIMXCA, ONpeAeNiaeT BO3MOXKHOCTH [peaMeTa A
peanm3anun TpeOOBaHHIA K pe3ysibTaTaM OCBOCHHS OCHOBHOHW 00pa3oBaTeNbHOMH
NporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHH4, a Takke TpeOOBaHUIl K
pe3yasTataM 0OyUCHUI XUMHH HAa YPOBHE LEIEH H3YYEHH MPEAMETA U OCHOBHBIX
BUAOB YY€OHO-TIO3HABATENEHOH ACATENIBHOCTH OOYYaKOIIErocs MO OCBOCHHIO
y4€OHOTO COACPIKAHHS.

3HaHWE XHMHH CIYKAT OCHOBOH Ana (POpPMHPOBaHMS MHPOBO33PEHUA
00y4aroIEerocs, €ro NpeacTaBlIcHuil 0 MATCPUAIBHOM €IMHCTBE MHPA, BAKHYIO
pone urparot (PopMHUpyEMBIC XHMHEH NPEACTABICHHA O B3aUMOIIPEBPALLICHHIX
SHEPrHM U 00 DBOJIIOLMU BEIICCTB B MPUPOAC, O MyTAX PELICHUA MIOOATBHBIX
1npobieM yCTOHYMBOTO PA3BUTH YEIIOBEYSCTBA — CBIPLCBOM, DHEPrETHUYECKOM,
THUIIEBOH U 3KOJIOTHUYECKOH 0e30MaCHOCTH, POOIEM 3IPaBOOX PAHEHUS.

HsyueHue xumuu:

CMOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  AMd  caMOpasBUTHA M
(pOpMUPOBAHUSA KYJABTYPHI IHYHOCTH, €€ 00MIEeH 1 yHKIMOHANBHOM MPaMOTHOCTH;

BHOCUT BKJIaA B (POPMHPOBAHHE MBIIUICHUS H TBOPYECKUX CHOCOOHOCTEH
00y4aIMXCs, HABBIKOB HX CAMOCTOATENBHOH  y4ueOHOI  AeATEIBbHOCTH,
SKCICPUMCHTANBHBIX W HCCICAOBATEIBCKUX YMEHHMIH, HEOOXOAMMBIX Kak B
MOBCCAHEBHOM JKU3HHU, TAK ¥ B IPO(HECCHOHATBHON ASITENBHOCTH,

3HAKOMHMT CO CHCHM(PHKOH HAYYHOTO MBIIUICHUS, 3aKJIAAbIBACT OCHOBBI
LEIOCTHOIO B3IJIAAA HA €AMHCTBO NMPUPOAELI H YEIOBEKA, ABJIACTCA OTBETCTBCHHEIM
3TanoM B (JOPMHUPOBAHUH €CTECTBEHHO-HAYYHOH IPaMOTHOCTH 00YYarOIHXCH,



cnocoOeTBYET (GOPMHPOBAHUIO LEHHOCTHOIO OTHOLIEHHS K €CTECTBEHHO-
HAYYHBIM 3HAHUAM, K IPUPOAE, K YETOBEKY, BHOCHT CBOM BKJIAJ B JKOJIOTHYECKOE
obpazoBaHHe 00YUAIOMLUXCA.

Hannele HanpapicHHA B OOYUYCHHM XHMHH OOCCIICUMBAIOTCA creUu(pUKoi
COACP)KAHUA  y4eOHOTO  MpEeAMETa, KOTOPBIH  ABJIACTCA  NEAATOTHYECKH
aflanTHPOBAaHHBIM OTPAKEHHEM 0a30BOM HAyKU XHMHH HA OMPEACTEHHOM ITame €€
PasBUTHSL.

Kypc XUMHH Ha YpOBHE OCHOBHOIO OOLIET0 00pa30BaHUA OpPHEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCA CHCTEMBI NEPBOHAYANBHBIX MOHATHH XHMHH, OCHOB
HEOPraHHMYeCKOH XUMHHM M HEKOTOPBIX OTACHBHBIX 3HAYMMBIX  MOHATHIA
OPraHHUYECKON XNUMHH.

CTpyKTypa coAepKaHhsd NMPOrpaMMbl MO XHMHHM ¢POPMHPOBAHA HA OCHOBE
CUCTEMHOI0 MOAX04a K €€ m3yucHuio. ConepKaHHe CKIAOBIBACTCA M3 CHCTEMEI
TIOHATHH 0 XAMHUYECKOM 3JIEMEHTE W BEILECTBE M CHCTEMEI TIOHATHI O XUMAYECCKOH
peakuud. (OO0€ 53TH CHUCTEMBl CTPYKTYPHO OpPTaHHU30BaHBL N0 MPHHLIUNY
MOC/IEIOBATENBHOO PAa3sBUTHA 3HAHWIL HA OCHOBE TEOPETHUECKHX MPEeACTaBICHUI
Pa3sHOTO YPOBHI:

— AaTOMHO-MOJIEKYJIAPHOTO YYEHHs KAK OCHOBHI BCETO €CTECTRO3HAHNS,

— Ilepuomuueckoro 3akoHa M. . MeHeneesa Kak OCHOBHOIO 3aKOHA XHMHH,

— YUYCHHUA O CTPOCHUM aTOMAa U XUMHUYECKON CBA3M,

— TPEACTABNCHWH 00 3JIECKTPONUTUYECKON JUCCOLMALMMA BEUICCTB B
pacTBopax.

TeopeTHueckne 3HAHWA PACCMATPHUBAIOTCA HA OCHOBE  OMIMPHYCCKU
TOJMYYEHHBIX U OCMBICTIEHHBIX (PAKTOB, PA3BUBAKOTCH MOCAEAOBATENBHO OT OAHOTO
YPOBHA K JPYrOMY, BBINOJHSAS (PYHKIMM OOBICHEHHS M MPOTHO3HPOBAHHA
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH NMPAKTHUYECKOr0 MPUMEHEHHI W TMOJYyYEHHUS
U3YYACMBIX BELIECTB.

OCBOEHHE TpOrpaMMbBl MO XHUMHH  CHOCOOCTBYET  (POPMHUPOBAHHED
MPEACTABICHAS O XUMHUYECCKOH COCTABIAOLICH HAYYHON KAPTUHBI MHUPA B JIOTHKE
e¢¢ CHUCTEMHOW MPUPOABI, LEHHOCTHOTO OTHOWICHWA K HAYYHOMY 3HAHHIO W
METOAAM TIO3HAHUA B Hayke. M3ydYeHWE XUMHH MPOHUCXOIAT € MPUBICYCHHEM
3HAHHI H3 PaHee H3YUYCHHBIX YYEOHBIX MpeaMeToB. «OKpPYXKaloWmii MHP»,
«buonorus. 5-7 knaccel» H «DU3HKA. 7 KIacey.

IIpy H3y4YeHHH XUMHH TIPOUCXOAWUT (POPMHUPOBAHHE 3HAHUN OCHOB
XMMHUYECKOH Hayku Kak 00NacTH COBPEMEHHOrO €CTECTBO3HAHMWS, MPAKTHYECKOH
AEATCNBHOCTH 4Y€IOBEKAa U KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOH KyNBTYpHL
3amaua y4eOHOro mpeaMeTa COCTOHT B (POPMHPOBAHWM CHCTEMBI XMMHYECKHX
3HAHMI — BaXXHEHIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUCCKUX MOJIOKEHHUH,
JOCTYMHBIX OOOOMIEHHI MHUPOBO33PEHYECKOTO XapakTepa, A3BIKA HAYKH, B



OpHOOIIEHUH K HAy4YHBIM METOJaM [TO3HAHUS IMPH H3YyYEHUH BEIUIECTE U
XUMHYECKHX PEAKIMH, B (POPMHPOBAHUH U PAa3BHTHH NO3HABATEIBHBIX YMEHHH H
UX TPUMEHCHHH B VYeOHO-TIO3HABATENBHOH M Y4eOHO-HCCNEN0BATENBCKOM
AEATCNBHOCTH, OCBOCHHM MNpPaBHI O€30MacHOro OOpallleHHs ¢ BEMICCTBAMH B
TIOBCEAHEBHOHN >KU3HHU.

ITpn u3yYeHNHM XUMHUHM HA YPOBHE OCHOBHOIO 0o01IEro oOpa3oBaHUA BAKHOE
3HAYEHUE TIPUOOPENN TAKUE LETH, KaK:

— (OpMHpPOBAHHE MHTEIUICKTYAIBHO PA3BHTOH JIMYHOCTH, T[OTOBOH K
caMo00pa30BaHNI0, COTPYOHUYECTBY, CAMOCTOATEIBHOMY MPHHATHIO PEIICHWUH,
CHoCcOOHOI aaanTHPOBATECA K OBICTPO MEHAIOLIUMCS YCIOBHAM JKU3HU,

— HampaBICHHOCTH OOYYEHWS HA  CHCTEMaTHUYECKOE  MPUOOIICHUE
00y9arIMXCcs K CAMOCTOATENBHONH TO3HABATENBHOU JEATENBHOCTH, HAYYHBIM
METOAAM MO3HAHWA, (POPMHPYIOIINM MOTHBALMIO W PA3BUTHE CIOCOOHOCTEH K
XHMHH;

— obecrnieyeHHE YCIIOBHI, CMIOCOOCTBYIOMUX TPHOOPETEHHIO 00YIAIOIIMMHICA
OMMBITA Pa3HOOOPA3HONH ACATCITBHOCTH, TO3HAHWUA W CAMONO3HAHMA, KIIKOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHUHH ), UMEIOIINX YHUBEPCANBHOE 3HAYCHHE IS
PA3NUYHBIX BUAOB ACATCIIBHOCTH,

— (QopmupoBanne o00mel (PYHKIMOHATBHONW H  €CTECTBEHHO-HAYYHOMH
IrPaMOTHOCTH, B TOM 4HCJI€ YMEHHH OOBICHATE U OIICHUBATH SBICHHA
OKPY>KaKIIET0 MHpPA, UCIONB3ysA 3HAHHWA W OMBIT, MOJYYCHHBIE NMPH H3YYCHUH
XMMUHW, TPUMEHATH WX TPH PEINICHHH NpoONeM B TOBCEAHCBHOH KU3HH U
TPYAOBOH NEeATEIBHOCTH;

— ¢dopMupoBaHHE Y OOYYAKONIMXCA TYMAaHUCTHYECKUX  OTHOIIECHUIA,
NOHUMAHWUA LECHHOCTH XHUMHYCCKHX 3HAHWUH g BBEIPAOOTKM 3KOIOTHYECKH
LEeNecoo0pa3Horo MOBEACHUA B OBITY M TPYAOBOH JEATENBHOCTH B LEISX
COXPAHEHHUA CBOETO 3A0POBbS M OKPYKAIOLIEH NPHPOAHOI Cpesl,

— pa3BUTHE MOTHBALUMH K OOYYECHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIO H
CAMOBOCIIMTAHHIO HA OCHOBE YCBOSHHMsS OOIIEYETOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BHIOOpPY MpO(UIIs U HANpPaBACHHOCTH AATBHEHILETO
00y4eHns.

OOmiee 4YUCIO YacoB, OTBEAEHHBIX /11 M3YYCHHd XHMHM HA YPOBHE
OCHOBHOrO 00miero o0pasopanus, coctaenser 136 yacos: B 8 knacce — 68 yacos (2
yaca B HEAENI0), B 9 Kiacce — 68 yacos (2 yaca B HEAEIO).



COJEPKAHUE OBYUYEHUSA

8 KITACC

ITepBoHauyaibLHBIC XHMHYECKHE MOHATHS

[IpeaMeT xumuu, POk XHMHUHU B JKU3HH YENOBEKA, XHMHA B CUCTEME HayK.
Tena u BemecTBa. DU3HUYECKHE CBOICTBA BEILECTB. ATPEraTHOE COCTOSHHE
BEIIECTB. [IOHATHE O METOAAX MO3HAHUA B XUMHH. UHCTHIE BEMIECTBA M CMECH.
CnocoOsl pazaeneHns CMeCei.

ATOMBEI UM MOJEKYJIBl. XUMHYECKHE 3NE€MEHTH.. CHUMBONBL XHMHYECKHX
3neMeHTOB. [IpOCThIE U CIOKHBIE BEIWIECTBA. ATOMHO-MOJIEKYIIAPHOC YYCHUE.

Xumnueckads ¢opmyna. BaleHTHOCTE aTOMOB XHMHMYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA COCTaBa BewWecTB. OTHOCHTENBHAA AaTrOMHAas —Macca.
OTHOCUTENBHAS MOJIEKYJISPHAS Macca. MaccoBad IO XMMHYECKOTO DIIEMCHTA B
COCTHHCHHUH,

KonuuectBo Bewmectsa. Mones. MonsgpHas Macca. B3auMOCBA3b KOJMYECTRA,
MAacchl W YHMCJA CTPYKTYPHBIX €IWHMI] BellecTBA. PacuéTel mo QopMysiam
XUMHYECKHX COSAUHEHUA.

DOu3nYeCKUe U XUMHUYECKUE SBICHHs. XUMUYECKAs peakud U €€ MPH3HAKH.
3aKOH COXPAHCHMA MACCHl BEIICCTB. XWMHWYECKHE ypaBHeHusa. Knaccuduxauus
XUMHYECKHX PEAKLNi (COCOMHEHNA, PA3IOKEHHs, 3aMeIICHUA, 0OMEHA).

Xumuueckui Ikcnepumenm:

3HAKOMCTBO ¢ XHMHYECKOH MOCYIOi, mpaBunaMu paboTel B 1adoparopuu
npuéMamMn odpareHus ¢ JabopaTOpHEIM 000PYI0OBaHUEM, H3YUCHHUE M OMHCAHHE
(U3MYECKNX CBOICTB OOpa3sloOB HEOPTaHMYECKHX BEUIECTB, HAOMKOACHHE
¢usnveckux (IUIaBJICHHE BOCKA, TAsSHHE JIbAa, PACTUPAHUE caxapa B CTYIKE,
KUIICHUE U KOHJEHCALMA BOJBI) U XMUMHUYECKUX (TOPEHHUE CBEUH, MPOKATHUBAHHUE
MEIHOH MPOBOIOKH, B3aUMOACHCTBIE MENA ¢ KUCITOTO#) sSBIeHWi, HAOMIOACHNE U
OTIMCAHUE TPU3HAKOB TPOTCKAHWSA XUMHYECCKHX peakuuii (pa3ioKeHHE caxapa,
B3aHMOACHCTBUE CEPHOI KUCJIOTEL ¢ XJIOPHIOM Oapus, pa3ioKeHHE THAPOKCHAA
meau (II) mpu HarpeBaHuM, B3aMMOICHCTBHE JKele3a ¢ pacTBOpoM comn meau {(1I),
H3YyYCHUE CMOCOOOB Pa3feNieHusl CMECEH: ¢ MOMOLIBIO MArHUTA, (PUIBTPOBAHUE,
BBIMIAPUBAHNUE, AUCTUIUIALUA, XpoMaTorpadus, MpOBEACHUE OYUCTKU TOBAPECHHOIM
conud, HaOMIOAEHHE W ONHUCAHHE  PE3YNBTAaTOB  MPOBEACHHUS  OMBITA,
WIUTIOCTPUPYIOILIETO 3aKOH COXPAHEHHMS MAaCCHI, CO3JIaHUE MOJENEH MOIEKYI
(IIapOCTEPKHEBERIX ).

Baxxueimue npeacTaBUTEIH HEOPrAaHHYECKHX BEWIECTB

Boaayx — cMeck raszos. CoctaB Bozayxa. KHCIOpoa — 3ME€MEHT U IPOCTOE
BeIcCTBO. HaxokacHHe Kucimopoga B NpUpode, (PUBHYECKHE M XUMHUUYECKHE
cBoiicTBa (peakuMm rTopeHusA). Okcuapl. Ilpumenenme kuciopoga. CrnocoOwl



MOMYYEHUA KHCIOPoJa B 1aboparopul M MPOMBILLIEHHOCTH. Kpyroeopor
KHCITopoda B mpupoae. O30H — aIoTponHas MOgH(pHKALMA KHCI0POoaa.

Temnopoii >(pdekT XUMHUECKOH PEaKUHH, TEPMOXMMHUYCCKHUE YPABHEHHS,
3K30- H OHIOTCPMHMYCCKHE pPeakuuu. TOIUIMBO. Yrolb M METaH. 3arpA3HECHHE
BO30YXA, YCUIICHUE TAPHUKOBOTO 3PQEKTa, paspyLIEHNE 030HOBOIO CIIOA.

Boaopon — 3meMeHT W npoctoe BemecTBo. Haxokaenuwe Bogopona B
npupoAe, (U3HYECKMe M XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CMOCOOBI
noay4YeHust. KucioTel 1 oM.

MonspHeiii 00BEM razoB. PacuéTrl N0 XUMHYECKHM YPABHEHHSM.

dusnyeckue cpoiictBa BOABL. Boaa kak pacTBOopuTENnb. PacTBOpHIL
HacelneHHele B HEHACHIMICHHBIE PACTBOPHL. PacTBOPUMOCTE BEIIECTB B BOJE.
Maccopas O0Jid BELISCTBA B pacTBOpe. XUMHYECKUE CBOHCTBA BoABl. OCHOBAHHUAL
Pone pacTBOpOB B NPHPOAE H B JKU3HH 4eNOoBEKa. KpyroBopoT BOABI B MPUPOAE.
3arpa3HeHne NPUPOIHBIX BoA. OXpaHa W OYNCTKA TPUPOJHBIX BOJ.

Knaccudukauus HeopraHudeckux coeauHeHuil. Oxcuapl. Kmaccudukanus
OKCHJIOB.  CONMeoOpasyione  (OCHOBHBIE, KHCIIOTHBIE, aM(pOTEPHBIE) U
HeconeoOpasyrone. HoMeHknarypa OkcHI0B. DHU3HUECKHE U XUMHYECKUE
CBOIiCTBA OKCUIOB. [TonyueHne OKCU0B.

OcHoBanusa. Knaccnpukanyd OCHOBaHHWI: MIENOYM U HEPACTBOPHMBIC
ocHoBaHuA. HoMmenwnarypa ocHoBaHui. (PU3HYECKHUE W XHUMWYCCKHE CBOWCTBA
ocHoBaHuH. [loyueHne OCHOBAHWIA.

Kucnorel. Knaccudukauusa kucnor. Homenknarypa kucnoT. PUNYECKHE H
XUMHYECKHE CBOWCTBA KUCIOT. Pan axrtuBHoctn metaiwioB H. H. bexeroea.
ITony4yeHHue KUCHOT.

Comu. HoMeHknatypa coneil. duzn4YecKkHe H XUMHUYECKHE CBOICTBA CONIEH.
ITonyueHue coneil.

['eHeTHYECKAA CBA3L MEXKAY KIACCAMH HEOPraHHYECKHUX COSAMHEHHIA.

XumuruecKuit IKCNEpUMenHm:

KAYECTBCHHOE ONMPEACIICHAE COACPKAHNA KUCIIOPOAA B BO3AYXE, MOJYYCHUE,
coOMpaHue, PAacmO3HABAHUEC W HU3YYCHHE CBOWCTB KHUCIOpOAa, HaONOACHHE
B3AHMOJACHCTBHA BCIUECTB € KACIOPOAOM H  YCJIOBHS BO3HHUKHOBCHHUSA H
MPEeKpaliCHUs TOpeHuA (Mo)kapa), O3HAKOMIICHHE ¢ o0pa3laMH OKCHIOB H
OTIUCAHUE MX CBOWCTB, TMOJYYCHHE, COOHpPAHWE, PACIOZHABAHME W H3YYCHHE
CBOICTB BOJOpOAa (TOPEHHE), B3aUMOACHCTBHE BoJAopoaa ¢ okcuaoM Memu (1I)
(BO3MOXHO HCTIONIE30BAHHUE BHACOMATCPHANOB), HaOMOACHNE O00Pa3LlOB BEIIECTB
KOJIMYECTBOM | MONB, HCCIENOBAHHE OCOOSHHOCTEH PACTBOPEHHS BELIECTB C
pasMuYHOil paCTBOPUMOCTBE), IMIPUIOTOBICHUE PACTBOPOB €  OMPEACTEHHOM
MacCOBOI NOJeH pacTBOPEHHOTO BEILIECTBA, B3AUMOACHCTBHE BOABI ¢ META/UIaMH
(HaTp¥ueM M KajplHeM) (BO3MOXKHO HMCIHOJIB30BAHME  BHACOMATCPHAIIOB),



UCCAEAOBaHHE OO0pa3lOB HEOPraHHYECKHUX BEUIECTB Pa3IUYHBIX  KJIACCOB,
HAOTIOACHNE U3MEHEHUS OKPACKH MHAMKATOPOB B PacTBOPAX KUCJOT U MICHOYCH,
U3YYCHUE B3aUMOACHCTBHS okcuaa Meau (1I) ¢ pacTBOpPOM CEpHOH KHCIOTHI,
KHCJIOT ¢ METAJUIaMH, peakuuii HelTpanuzaluy, MONYYEHHE HEepPacTBOPHMBIX
OCHOBAHHIiA, BEITSCHEHHE OJHOLO MeETajla JAPYTHM H3 pacTBOpa COJIH, pelIcHHE
OKCIICPUMCHTANBHBIX 3adad M0 TeMe «Baxneinne Kaaccel HEOPraHHYECKHX
COCOUHEHUI .

Iepuoanyecknii 3axoH H IlepHoanyeckas CHCTeMa XHMHYECKHX
nemenToB JI. H. Mengeneepa. CrpoeHne aToMoB. XHMHYECKasd CBS3b.
OKHCIHTEIBHO-BOCCTAHOBUTEIbHBIC PeaKIHH

IlepBrle MONBITKH KIACCH(PMKAIMKA XUMHUYECKHX BJIEMEHTOB. [loHATHE O
Ipynnax CXOJHBIX IEMEHTOB (INEJIOYHBIE M [IETOYHO3EMENBHBIE METAUIBL,
TaJIOTEHBI, HTHEPTHBIEC Ta3bl). DIEMEHTHI, KOTOPhIe 00pa3yrOT aM(POTEPHBIE OKCHIBI
U THAPOKCH/TBI.

Ilepnoanueckuii 3akoH. Ilepruoandeckas CUCTEMA XUMHYCCKUX JIEMEHTOB /.
HU. Mengeneea.  KopoTkonmepuoaHas M IIMHHOMEpHOAHAs  (POPMEI
[lepHoaH4ecKOl cuCTEMBl XUMHYECKUX dmeMeHToB . Y. Mengeneesa. Ilepuoart
n rpynnel. Ou3HYECKUl CMBICT TIOPAAKOBOTO HOMEPA, HOMEPOB MEPUOAA W
TPYIITBI EMEHTA.

Ctpoernne aroMoB. CocTaB aTOMHEIX d4aep. M3oTomel. 3mekTpoHbL. CTpoeHHE
MEKTPOHHBIX  000NMOYEK aTOMOB MEPBBIX 20 XHMHYECKHX  3JIEMEHTOB
Ilepuonuueckoii cucremer JI. M. Menneneepa. XapakTepHCTHKA XHMHYECKOTO
NIEMEHTA MO €ro moyioxkeHuo B [lepuoauueckoii cucreme /1. 1. MeHneneera.

3aKOHOMEPHOCTH M3MEHEHHS paguyca aTOMOB XHUMHYECKHX 3IEMEHTOB,
METAUIMYCCKHX W HEMETAIUIMYECKUX CBOMCTB IO IPYNIAM H IIEPHOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoanueckoi CUCTEMBI XHMHYECKHX
AMEMECHTOB /A pa3BUTHA Haykd W mnpakTtuku. . WM. Mengenees — y4€HBIl M
TPAKOAHAH.

Xumuueckas cBa3b. KoBaneHTHad (MofgpHas M HEMOMSAPHAs) CBA3b.
DNEKTPOOTPHLATEIBHOCTE XUMHYECKUX 3JIEMEHTOB. IOHHAsA CBA3E.

Crenenp  okuCieHUA.  OKHMCIHTENBHO-BOCCTAHOBUTENBHBIE — PEAKIHU.
ITponeccel OKUCNEHUS B BOCCTAHOBNCHH, OKHUCIUTENH H BOCCTAHOBHTEIH.

Xumuueckuii Ikcnepumenm:

H3y4eHNE OOpPA3LOB BELICCTB METAUIOB M HEMETAUIOB, B3aHMOICHCTBHE
TMAPOKCHIA LMHKA C PAcTBOPAMH KHCIOT W IIENOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOIOUX ~ TPHUMEPBEI  OKUCITUTENBHO-BOCCTAHOBHTENIBHBIX — PEAKLAN
(ropeHme, peakum pasyioKeHUA, COCTNHEHHA).

Mesicnpeomemuvie ceasu



Peamm3anmd MeKNpeAMETHBIX CBS3el MpW M3YYEHWH XHMHHM B 8 Kiacce
OCYIICCTBIIACTCA YEPEe3 WCMONB30BAHAE Kak OOMMX €CTECTBEHHO-HAYYHBIX
TIOHATHH, TAK U TMOHATHH, ABISAIOIMAXCA CUCTEMHBIMH AJIA OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO LHKIIA.

OO0mMe eCTeCTBEHHO-HAYYHBIE MOHATHA. HAY4YHBIH (PAKT, rumore3a, TCOpHA,
3aKOH, AaHAJIU3, CHHTE3, KIaccupukaiys, MNePUOIUYIHOCTh, HAONKOACHUE,
IKCIEPUMEHT, MOJACTHPOBAHUE, U3MEPEHHUE, MOIENTh, ABJICHHE,

duszuka: Marepus, aToM, OINCKTPOH, MPOTOH, HEHTPOH, HOH, HYKIHI,
H30TONEL, PAAHOAKTHBHOCTE, MOJIEKYIA, IMEKTPUUCCKHN 3apsi, BEIECTBO, TEIO,
00BEM, arperarHoe COCTOSHUE BEIIECTBA, ra3, (PU3HYECKUE BEITHYUHBI, €AHHUIIBL
M3MEPEHHS, KOCMOC, TUIAHETHI, 3B&31b1, COHLE.

buonorus: ¢otocuntes, apixanne, dGuocdepa.

I'eorpadgma: arMocdepa, rtuapocdepa, MHHEPANB, TOPHBIE TOPOAEL,
TIOJIE3HBIEC HCKOMMACMEIE, TOTUINBO, BOAHBIE PECYPCHL

9 KNIACC

BewecTrBo H XUMHYECKAs! PEaKLHsA

ITepuoanuecknii 3akoH. ITepuoanueckas CUCTEMA XUMHUYECKUX 3JIEMEHTOB [,
. Menneneepa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHOAOB, Kalus, KaablHd H HX
COCOUHEHUI B COOTBETCTBHU € [MOJIKEHHEM 3JIEMEHTOB B llepuoamdeckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

CTpocHnE BEILECTBA. BUABI XUMWYECKOH CBSA3M. THIBI KPUCTAIUTHYCCKUX
PEIIETOK, 3aBUCUMOCTE CBOMCTB BELISCTBA OT THIA KPUCTATUIMYECKON PEMIETKH W
BHUAA XUMHYECKOHN CBA3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHHYECKHX BEILECTB. XHUMHYECKUE
CBOMCTBA BEUISCTB, OTHOCAIIMXCA K PasIUYHBIM KJIaccaM HEOPraHUYECKUX
COC/IMHEHNI, TEHETHYECKAsA CBA3b HEOPTAaHUYECKUX BEIIECTB.

Knaccudukanng XMMHYECKUX Peakiuii N0 Pa3IiUHBIM MPU3HAKAM (110 YHCITY
W COCTABY YYACTBYIOIUIMX B PEAKUMH BEIICCTB, MO TEIIOBOMY 3(dexTy, 1o
W3MCHEHHUIO CTETICHEH OKUCICHUA XUMHUYECKHX 3JIEMEHTOB, M0 OOPAaTHMOCTH, MO
YYACTHIO KATANH3ATOpa). JK30- U SHAOTEPMUYECKUE PEAKLHH, TEPMOXUMHYCCKUE
YPaBHECHMUSL.

ITonatHe 0 CKOpOCTH XMMHUECKON peakuuu. [lonatue o6 oOpaTHMBIX M
HEOOpATUMBIX XMMHYECKUX peakiugax. [ToHITHE 0 TOMOINE€HHBIX U ME€TEPOrE€HHBIX
peakmuax. ITonarue o xaranuse. IIoHATHE 0 XUMHYECKOM paBHOBeCUH. DaKTOPEL,
BIUAKOIIME HA CKOPOCTh XUMHYECKOH pEeakUMd U IOJIOKEHHE XUMHUYECKOTO
PaBHOBECHSL.

OKHUCITUTETBHO-BOCCTAHOBHUTENIBHBIE  PEaklMM,  NIEKTPOHHBIH  (anaHc
OKHCJIUTENIBHO-BOCCTAHOBUTEIBHON ~ PEAKLAN. CocraBncHue  ypaBHEHUMIt



OKHCIIUTENBHO-BOCCTAHOBUTENBHEIX ~ PEAKUHA € HCMOJNB30BAHUEM  METOJA
3MEKTPOHHOTO anaHca.

Teopus 3NEKTPOTUTHYCCKONH AUCCOIMALMH. SMEKTPOIUTEL U HEICKTPOINTEL
Karnone!, aHnoHBl. MeEXaHW3M AUCCOLMALMA BEIIECTB C PA3NIMYHBIMHA BHAAMHA
XUMAYECKOH CBA3H. CTeneHb auccounauun. CUIbHBIE U CNAaObIe SNIEKTPOJIUTEL.

Peaknuu noHHOro 00OMeHa. YCIIOBHS MPOTEKAHUA PEAKIM HOHHOTO 0OMEHa,
MOJMHBIE M COKPALIEHHBIE HOHHBIE VYpaBHEeHUs peakimii. CpoHcTBAa KHUCIOT,
OCHOBAHHH H COJIEH B CBeTEe TPEACTABICHHH 00 3NEKTPOIHTHYECCKOM
aucconuanii. KauecTBeHHBIE peakiiii Ha HOHBL, [TOHATHE 0 THAPOIU3E CONEH.

XumuruecKuit IKCNEpUMenHm:

O3HAKOMJICHUE C MOJCIAMH KPUCTAUIMYECKHUX PEIIETOK HEOPraHWYECKUX
BEILICCTB — METAUIOB W HEMETAUIOB (rpadura H anMasa), CIOKHBIX BEILICCTB
(Xnopuaa HATPUA), UCCICAOBAHUE 3ABUCUMOCTH CKOPOCTH XHMHYECKOH pEeaKLuu
OT BO3OCHCTBUA PA3IMYHBIX (DAKTOPOB, MCCINECAOBAHUE 3SIEKTPONPOBOAHOCTH
pacTBOPOB BEMIECTB, Npolecca AUCCOLMAIMM  KHCIOT, IHENoYeH H  cojei
(BO3MOXKHO  HMCIONB30BAHHE  BUJACO  MATEPHANIOB), TPOBEACHHE  OMNBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKM  TPOTEKAaHWS  peakiMii HMOHHOrO  OOMEHa
(oOpaszoBaHME OcaJka, BBIACIEHHE Ta3a, OO0Opa3oBaHHE BOJBI), OMBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPHL  OKUCIHTENBHO-BOCCTAHOBUTENBHBIX — PeaKIuii
(TrOpeHHe, peaKkunu Pa3IoKCHUA, COCANHEHUA), PACTIO3HABAHUE HEOPTaHHYECKUX
BCLICCTB € TMOMOMIBID KAYECTBECHHBIX PEAKUMA HA  HWOHBI, PELICHUE
JKCTICPUMEHTAITBHBIX 3a4a4.

HemeTa/iibl H HX COSAHHEHHS

OO0was xapakTepucTHKA TaloreHoB. OCOOCHHOCTH CTPOCHHS AaTOMOB,
XAPAKTEPHBIE CTENEHH OKHUCICHUA. CTPOEHHE H (PHM3HMUYECKHE CBOHCTBA MPOCTHIX
BEUIECTE — TalOreHOB. XHUMHUYECKHE CBOICTBA HaA TpHMEPE  XJopa
(B3aUMOJEICTBHE ¢ METaJIaMH, HEMETAUIaMM, MIeaoYaMu). XJIOpOBOAOPON.
ConsHasg KHCIOTa, XUMUYECKUE CBOMCTBA, MONYYECHHE, NpUMEHeHue. [leiicTBue
XJI0pa M XJIOPOBOAOPOAA HA OPraHHU3M YCIOBEKA. BaKHEHIIHME XJIIOPHABI U HX
HAXOKACHHUE B IIPHPOAC.

OO0was xapakTepucTHKa MeMEHTOB VIA-rpynmnel. OcOOCHHOCTH CTPOCHHA
ATOMOB, XAPAKTEPHBIC CTENECHU OKUCIeHHS. CTpOcHHUE M (PM3UYECKUE CBOICTBA
MIPOCTBIX BEMIECTB — KUCIOPOAA H CEPhl. AJUIOTPOIHBIE MOAU(PUKALIHHM KUCIOPOIa
U Cephl. XUMHYECKHE CBOICTBA cepbl. CepOBOAOPOI, CTPOCHHUE, (PH3MUYCSCKHE U
XUMHYECKHE CBOMCTBA. OKCHABI CEPBl KaK MPEACTABUTEIH KHUCIOTHBIX OKCHJOB.
CepHasg kuClOoTa, (UIMYECKHE U XHMHYECKHE CBOMCTBA (00IIME Kak
NpPEACTABUTEN Kacca KHCAOT W crheuduueckue). XHUMHYESCKHE PEaKIMH,
JeKAUMEe B OCHOBE MMPOMBIIUIEHHOTO CNoco0a MONYYEHHS CEPHOH KHCIOTHI
ITpumeneHue cepHoit KHCIOTEL. COJM CEPHOIT KHCIIOTEL, KAYECTBEHHAA PCAKLMs HA



cynbdar-uoH. HaxokaeHue cepel H €€ COSAMHEHHIT B NpHpoAe. XHUMHUYECKOE
3arpsA3HEHUE OKPYKAIOWICH Cpeldbl COCAUHCHHAMH CEpbl (KHUCIOTHBIE JOMKIH,
3arps3HEHUE BO3AyXa H BOZOEMORB), CIOCOOBI €r0 NMPEAOTBPAILICHHUS.

Obmiass xapakTepucTHKa MeMEHTOB VA-rpynnbl. OcCoOSHHOCTH CTPOCHMUS
aTOMOB, XapAKTEPHBIE CTEMEHU OKUCICHHUA. A30T, PacpOCTPAHCHHE B TIPHUPOIE,
(pu3HUeCKHe U XUMHYECKUE CBOHCTBA. KpyroBopoT a3oTa B mpupoae. AMMHaK, €ro
(pU3NUECKHE N XUMUYECKHUE CBOICTRA, MOMYUYCHHUE U MPUMeHEHHe. COTd aMMOHHUA,
X (PU3HYECKUE U XUMHUECKUE CBOMCTBA, MpuMeHeHne, KauecTBeHHad peakius Ha
WOHB aMMOHHs. A30THas KHCIOTA, €€ NOJy4YeHHe, (PU3HUYECKHE M XHUMHYECKHE
CBOWcTBA (0O0IME KaK MPEACTABUTENS KIacca KHCIAOT M COEIU(HYECKHUE).
Hcnone30BaHNE HUTPATOB M COJNCH AMMOHHA B KAYECTBE MHHEPABHBIX
ya0OpeHui. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOWEH Cpeapl COSAMHEHUAMH a30Ta
(KHCTIOTHBIC AOKOM, 3arpA3HEHHE BO3Oyxa, IMOYBH H BOJOEMOB). docdop,
aoTponneie Mogudukauun Qocdopa, PpuzngecKkne H XUMHYECKHUE CBOHCTBA.
Oxcna gocdopa (V) u dpocdopHas KUCIOTa, GPU3NYECKHE U XUMHUUECKHE CBOICTRA,
nonyyenue. McmonezosaHue gocgaros B Ka4eCTBE MUHEPANBHBIX YIOOPEHUIA,

OOmras xapakrepucTuka 31eMeHTOB [VA-rpynmel. OcoOEHHOCTH CTPOSHMS
aTOMOB,  XapaKkTEpHBlE  CTEMEHH  OKUCIEHHUs.  YINIEPOA,  AUIOTPOIHBIE
MOAU(pUKAIMH, PACIPOCTPAHEHUE B MpPUPOAC, (HU3MUECKHE H XUMHYECKHE
cBoiictBa. Aacopbuusa. Kpyrosopor yriepoga B npupoae. OKCHOBL yIIIepoaa, HX
¢n3nyecKkue W XUMHYECKHE CBOICTBA, ACHCTBUE HA JKUBBIC OPTaHU3MEI,
NOJMYYEHUE U TIPHMCHEHHUE. DKOJOTHYECKUE MPOOJIEMBI, CBA3AHHBIE C OKCHAOM
yrnepoga (IV), rumoresa r1oOaNBHOrO MOTEIVICHHS KIHMAaTa, IAPHHKOBBIH
2 PexT. YronbpHas KHCIoTa U €€ CONM, UX (PU3MYECCKHE M XHMMYCCKHE CBOKCTBA,
NONYYCHHEe W TpuMeHeHHe, KauyecTBeHHas peakinus Ha KapOOHAT-HOHHL.
Hcnone3opanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEMBCKOM
XO034HCTBE.

IepBoHAYANBHBIC MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHHIX
yriepoaa (METaH, 3TaH, 3TWICH, AUETHIICH, TAHOI, TJIMUEPUH, YKCYCHAA KHCIIOTA).
[IpupogHEie MCTOYHWKH VYITICBOOOPOAOB (Yroib, NPUPOAHBIH Tra3, He]Th),
NPOOYKTEL MX mnepepadoTku (OeH3HH), MX POIb B OBITY M IMPOMBILICHHOCTH.
[JoHsATHE O OHOMOTHYECKN BAYKHBIX BELIECTBAX. XKHPax, OenKax, YrJIeBoJax — U UX
PONH B OKA3HH 4ENOBeKa. MarepuaibHOE COWHCTBO OPraHUYECKHX W
HEOPraHUYECKUX COSAUHEHHIA,

Kpemnuii, ero ¢usnueckne M XHUMHUYECKHE CBOMCTBA, MOJNYYEHHE U
npuMeHeHne. COeMHEHUs KpeMHHd B mnpupofe. OO0Iue NpeacTaBIeHHs o0
okcuae kpemuus (IV) u xpeMHHeBOI kucnoTe. CHIMKATHL, WX HCIONB30BaHHE B
OBITY, B MPOMBIIUICHHOCTH. BaykHEHIINE CTPOUTENBHBIE MAaTepHaNbl, KepaMmHKa,



CTEKIIO, LHEMEHT, OCTOH, keme300eToH. [Ipobnemel 6e30MacHOro HCNONB30BAHUS
CTPOUTENBHBIX MATEPHAIIOB B TIOBCEAHECBHOMN JKAU3HU.

Xumuueckui Ikcnepumenm:

N3yYeHUE OOPa3LOB HEOPraHHYECKUX BEIIECTB, CBOWMCTB COMSAHONM KHUCIOTHI,
MPOBEACHUE KAYECCTBEHHBIX PECAKUMIA HA XJIOPHA-UOHBI H HAOMKOACHUE MPU3HAKOB
UX MPOTEKAHH4, OMBITHI, OTpaXKaronme (PU3MUECKHe W XUMHYECKHE CBOICTBA
ralOr€HOB M MX COCAMHEHUI (BO3MOXKHO HCTMOJNB30BAHUE BHACOMATCPHANIOB),
O3HAKOMJICHHE C of0pasuamMi XJIOpHAOB (TaJlOT€HUAOB), O3HAKOMIIEHHE ¢
oOpaslaMd  ceppl H €€  COCAUHEHUsMH  (BO3MOXKHO  UCIOJIb30BAHUE
BH/ICOMATEPHAJIOB), HAOMIOACHNE Mpoliecca OOYITIMBAHUA caxapa MO ACHCTBUEM
KOHUCHTPUPOBAHHONH CEPHOM  KHUCIIOTBEI, M3YYEHHUE XHMHYECKUX CBOWCTB
pa3baBneHHON CepHOI KMCIIOTEL, IPOBEACHUE KAUSCTBEHHO peakumMu Ha cynbpar-
HOH ¥ HAOMIOACHHME MPH3HAKA €€ MPOTEKAHHSA, O3HAKOMIICHHUE ¢ (PH3UYECKIMU
cBoiicTBaMu a3zota, ¢ochopa MU HX COCAMHCHHH (BO3MOKHO HCIOJB30BAHHUE
BHIEOMATEPHATIOB), 00pa3iiaMi a30THBIX H (PocopHBIX yIoOpeHuil, moaydeHne,
coOMpaHHe, Ppaclo3HAaBaHWE M HM3YYEHHE CBOIICTB aMMMaka, TMPOBEACHHE
KAa4YE€CTBEHHBIX PEAKINii Ha MOH aMMOHHS U (ocdaT-HOH U U3YUCHHE MPH3HAKOB
UX MPOTEKAHUA, B3aUMOACHCTBUE KOHIEHTPUPOBAHHOH a30THOH KUCIIOTHL C MEJBIO
(BO3MOKHO  HCTOJNB30BAHHE  BHUIACOMATEPHANIOB),  H3YYCHHEe  MOJAeiei
KPUCTAUIMYCCKUX PELIETOK anMasza, rpadura, QyuiepeHa, O3HAKOMIICHHE C
mpoueccoM  aacopOUHH  PACTBOPEHHBIX BEIUESCTB AKTUBHPOBAHHBEIM YITIEM W
YCTPOMCTBOM TPOTHBOTA3a, MONYYCHHE, COOMPAHKE, PACTIO3HABAHHE U W3YUCHHE
CBOWICTB YTJICKHCIIOTO Ta3a, MPOBCACHUE KAYCCTBEHHBIX PEAKUMA HA KapOOHAT H
CIJIHKAT-UOHBL W M3YYECHHE TMPU3HAKOB WX TMPOTCKAHHA, O3HAKOMIICHHE C
NPOAYKUMEH CHJIMKATHOW NPOMBILUICHHOCTH, PEIIEHHE JKCIEPUMEHTANBHBIX
3a/1a4 no TeMe «BakHEeHIINe HEMETANIBL U UX COSTMHEHHY.

MeTasuibl H HX COCAUHCHHSA

OO01mas XxapakTePUCTHKA XUMHYECKHX 3JIEMEHTOB — METAJIOB HA OCHOBAHHUH
UX MOJOKEeHHs B LIepHoanuecKol cUCTEMEe XUMHMYECKHX 3neMmeHtos [, H.
Mengeneepa U CTpoeHHA atoMOB. CTpOEHHE METAUIOB. MeTauinyeckas CBi3b U
METAIUIHYECKA  KPUCTAUIMYECKAs  PElETKa.  DNEKTPOXUMHYECKHH  pAn
HanpsoKeHWH MeTauioB. PU3HYECKHE N XUMHYECCKHE CBOICTBA MeTauioB. O0imue
cnoco0Bl MOJIYYCHHA METAUOB. [IOHATHE O KOPPO3WM METAUIOB, OCHOBHEIC
CIOCOOB! 3alMTHl HX OT KOppo3uH. CIUIaBHL (CTalb, 4yTyH, AFOPATOMHHMIA,
OpoH3a) U UX MPHUMEHEHHUE B OBITY M MPOMBIIUIEHHOCTH.

[IlenouHBle METAMIBL MONAOKEHUE B [IepHOAMUYECKOH CHCTEME XUMHYECKUX
ameMeHToB J[. 1. Menaeneesa, CTpoeHHE HX aTOMOB, HAXOXKJIECHHE B NPUPOJIE.
dusnyecke 1 XUMHYECKHE CBOICTBA (HA MpUMEpPe HATpHA U kamud). OKCHIBI H



TUAPOKCUABL HATpusd MW Kamusd., [IpUMEHEHHE [IENOYHBIX METAUIOB M MX
COSTUHCHUH.

[Mlemo4yHO3eMENBHBIE METAUIBI MAarHUi W KaJblMil: TOJOXEHWE B
Ilepuoanueckoi cucreMe XUMHYeckux snemeHTos M. M. Menneneesa, ctpoeHHe
HX aTOMOB, HAXOXACHUE B Ipupoae. DUHUECKHE U XUMUYECKUE CBOHCTBA MarHusl
U Kanbuud. Bakneimme coeauHeHMs Kanbuud (OKCHA, THIPOKCHA, COJIH).
JKécTKoCTh BOAB H CTIOCOOHI €€ YCTPaHEHHS.

AJIFOMUHWI TIONIOKEHWE B [lepuoandeckoii CHCTEME XMMUYECKUX JIEMEHTOB
. U. Mengeneesa, CTpOCHHE aTOMA, HAXOKIACHHE B NpUpode. PUIHYECKUE U
XUMHYECKHAE CBOMCTRA amOMHHHUA. AMQOTEPHBIC CBOIMCTBA OKCHAA U T'MAPOKCHIA
ATFOMUH U,

Keneso: nonokeHue B [IepuoaAHYeCKoil CHCTEME XUMHYECKUX TEMEHTOB [,
HU. Menneneepa, CTpOCHHE aToMa, HAXOXACHHE B mnpupoae. dusuueckue H
XUMHYECKHE CBOUCTBA skene3a. OKCUABL, THAPOKCHABI B conu kenesa (1) u xkenesza
(III), ux cocTap, CBOHCTBA U NMOJYYCHHE.

Xumuueckui Ikcnepumenm:

O3HAKOMJICHHE ¢ o0pa3uaMu METAUIOB W CIUIABOB, WX (PU3HYCCKUMHU
CBOWMCTBAMH, HM3YYCHUE  PE3YJIBTATOB  KOPPO3MM  METAWIOB  (BO3MOKHO
HCTIONB30BAHUE BUACOMATEPHANIOB), OCOOCHHOCTEH B3aMMOACHCTBUA OKCHIA
KaJblUd W HATpHUs ¢ BOAOH (BO3MOKHO HCIONB30BAHHE BHJICOMATEPHAIIOB),
UCCNENOBAHNE CBOMCTB JKECTKOM BOJBI, MPOLIECCA TOPECHUS XKENE3a B KUCIOPOAS
(BO3MOXKHO  HCIONB30BAHHWE  BHACOMATEPHANIOB), TPH3HAKOB  MMPOTEKAHMUS
KAYeCTBCHHBIX PEaklMii HA HOHBI, MArHusl, KaJbLMs, aNOMHUHHA, IIUHKA, KENe3a
(IT) n sxene3a (I1I), meau (1), HaONrOAEHUE U OMUCAHKE MPOLUECCOB OKPAIIMBAHUS
IUIAMEHH WOHAMM HATPHsA, KaTud W KabLUA (BO3MOXKHO HCIOJB30BAHUE
BUICOMATEPUATIOB ), HCCJICIOBAHUE aM(POTEPHBIX CBOHCTB TMAPOKCHIA AITFOMUHHS
U THAPOKCHAA LHHKA, PEIICHHE YKCIEPUMEHTANIBHEIX 3a1a4 N0 TeMe « BakHenmmne
METAJUIBL K KX COCAUHEHUA.

XHUMHS H OKPYKAIOLIAA Cpeaa

Bemecrea U Matepuanibl B ITOBCEIHEBHON >KU3HH 4eNoBeka. bezonacHoe
UCTIOJB30BAHUE BEIIECCTE U XMMUYECKUX peakuuii B ObITy. [leppad moMolne mpu
XUMHYECKHX O3KOTaX U OTPABIEHUSX.

XHUMHYECKOE 3arpA3HEHHE OKPYXKAMIIEH Cpensl (npeacnpHad AOMyCTHMAs
KOHLEHTpauuA BewecTs, gainee — IIJK). Poib XHMUM B PEIICHUH YKOTOTHYCCKHX
mpodiemM.

Xumuueckui IKCnepumMenm:

n3yuyeHue 00pa3zoB MATEPUANOB (CTEKIO, CIUIABEI METAIUIOB, MOJIHUMEPHBIC
MaTCPHAITEL ).

Mexcnpeomemnsie céasu



Peanuzaius MEXIPEAMETHBIX CBA3CH MpH H3YUCHHM XHMHUH B 9 Kimacce
OCYILECTBIIASTCS 4epe3 HCMONb30BAaHHE KaKk OOMMX €CTeCTBEHHO-HAYYHBIX
MOHATHIA, TAK ¥ MOHATHH, SBJIAIOLINXCA CUCTEMHBIMH JJIA OTACHBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIHKJIA.

OO01He eCTeCTBEHHO-HAYYHEBIC MOHATHA. HAY4YHBIA (PakT, rumores3a, 3aKoH,
TEOpUs, AaHaNM3, CHHTE3, KIacCupUKalusg, TNEePUOAUYHOCTh, HAOMIOIEHUE,
3KCNIEPUMEHT, MOACIUPOBAHHE, H3MEPEHUE, MOJAECNb, SBJICHHE, MApPHUKOBBIH
3P PEKT, TEXHOTOTHS, MATEPHAITHL

du3znka: Marepus, aToM, 3MEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH,
H30TOMBl, PAaAMOAKTHBHOCTh, MOJIEKVIA, BACKTPUYMECKHI 3apsAn, NPOBOAHUKH,
MOJIYIMPOBOOHUKA, JUMICKTPUKH, (DOTOIIEMEHT, BEILECTBO, TeNo, OO0LEM,
arperaTHoe COCTOSHHNE BELISCTBA, T'a3, paCTBOP, PACTBOPUMOCTD, KPHCTAIITNYCCKAs
peléTka, CIUIaBbl, (PU3MUYECKHE BEIMYMHEBI, CAMHHIBI M3MEPEHHS, KOCMHYECKOS
MPOCTPAHCTBO, IUIAHETHI, 3BE3bI, COJHIIE.

Buonorns: QoTtocuHTte3, AbxaHue, Ouocdepa, 3KOCHCTEMA, MUHEPATbHBIE
yI0OPEHHS, MUKPOJIEMEHTH], MAKPOIJIEMEHTHI, MUTATEIBHEIE BELIECTRA,

[eorpapus: armocdepa, ruapocdepa, MHHEpanBl, TOPHHIE MOPOABL,
MOJIE3HBIE HCKONAEMBIE, TOILTURO, BOHBIE PECYPCHL.



ILTAHHPYEMBIE PE3YJIIBTATBI OCBOEHHA INIPOI'PAMMBI 11O
XHMHH HA YPOBHE OCHOBHOTI O OBIIIET O OBPA3OBAHHA

JJMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHEIE pe3yNBTAaTEl OCBOEHHS TMPOTPAaMMBI  OCHOBHOTO  OOMIETO
00pa30oBaHHA AOCTHrAlOTCA B X0J¢ OOYYEHHSI XHMHH B €AMHCTBE Y4UeOHOH U
BOCIUTATENBHON ACATENBHOCTH B COOTBETCTBUM ¢ TPAAHLIMOHHBIMU POCCHICKUMHU
COLIMOKYJBTYPHBIMH M AYXOBHO-HPABCTBCHHBIMU LICHHOCTAMH, MPUHATHIMH B
O0LIECTBE MpaBUIAMH U HOPMAMH [MOBEIEHHA H CIOCOOCTBYIOT MpoLeccaM
CAMOIO3HAHWA, CAMOPA3BUTHA W COLMATA3ALMNA O0YYArOILNUXCH.

JIMYHOCTHBEIE ~ pPE3YNBTATEL  OTPAKAKT  TOTOBHOCTE  OOYYAKOILMXCH
PYKOBOACTBOBATBECA CHUCTEMOH TO3WTHBHBEIX LECHHOCTHBIX OPHCHTALUMHA U
PACIIMPEHNE OMNBITA ACATEIBHOCTH HA €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) maTpHOTHYECKOr0 BOCTTHTAHHS

IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY
U HAay4YHOMY HACIEAHIO, MOHHUMAHWsS 3HAYCHHUS XUMHYECKOH HAYKM B SKH3HH
COBPEMEHHOT0 OOIMIECTBA, CMOCOOHOCTH BIAACTh MOCTOBEPHOH HMHQopMaiuei o
MEPEAOBBIX MOCTHXKECHUSIX M OTKPHITHSAX MHPOBOH M OTEYECCTBEHHOH XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpA N OOMIECTBA,

2) rpazKaaHCKOro BOCIHTAHHA:

MPEACTABIICHAS O COLUMAJIBHBIX HOPMAax MW TPABHIAX MEAIIMYHOCTHBIX
OTHOLICHUI B KOJUICKTUBE, KOMMYHUKATHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO
MONE3HOH,  yueOHOMCCICAOBATENLCKOH, TBOPUECKOH M JAPYTHX  BHJAX
JEATENBHOCTH, TOTOBHOCTH K PasHOOOPa3HOH COBMECTHOH AEATENBHOCTH MPH
BBIMOJHCHUH YUEOHBIX, [MMO3HABATENBHBIX 3a7a4, BBINOJHCHUH XUMHYECKHX
3KCIEPUMEHTOB, CO3JaHUH YUEOHBIX NPOSKTOB, CTPEMIICHHS K B3aUMOIIOHHMAHHED
M B3aUMOMOMOLIM B TPOIECCEe 3TOH y4eOHOH AEATENBHOCTH, TOTOBHOCTH
OLCHHUBATE CBOE TMOBEACHWE W MMOCTYNKH CBOMX TOBAPHUIICH C TO3HULHAH
HPABCTBEHHBIX U TIPABOBBIX HOPM € Y4ETOM OCO3HAHHUA MOCIEACTBHIA OCTYIIKOB;,

3) HEHHOCTH HAYYHOTO MO3HAHHA:

MHUPOBO33PECHUYECCKHAE TPEACTABICHAA O BELICCTBE M XUMHYECKOH pPEaKkumw,
COOTBETCTBYKILHE COBPEMCHHOMY VPOBHIO PAa3BUTHA HAYKA W COCTABIAKOLIAC
OCHOBY AJ1d MOHHMAHUA CYIIHOCTH HAYYHOH KApTHUHBI MHUpa, NPEACTABACHUA 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTUS TPUPOABI, B3aUMOCBA3IX 4EIOBEKA C
OPUPOAHOH Cpenoi, 0 POJIH XUMHH B MO3HAHUH 3THX 3aKOHOMEPHOCTEH

MO3HABATE/IBHBIE MOTHBEI, HAMTPABICHHBIC HA MOJYUYEHHE HOBBIX 3HAHWI MO
XUMHH, HEOOXOMUMBIC UId OOBACHCHUA HAOMIOJAEMBIX MPOLECCOB U ABJICHUIA,
MO3HABATENLHON, HHPOPMALMOHHON H YMTATENBCKOH KyJNBTYPBl, B TOM YHCIIE
HABBIKOB CAMOCTOATENBbHOI paGoTel ¢ y4YeOHBIMM TEKCTAMH, CIPABOYHOM



JUTEPATYpoii, JOCTYMHBIMH TEXHUYECKMMH CPEICTBAMH HH(OPMAIIMOHHBIX
TEXHOJIOTHIA,

HHTEPEC K OOYYECHUI0 M MO3HAHHK), MHOO03HATENIBHOCTH, TOTOBHOCTHE H
CNOCOOHOCTE K CaMQO0pa3’OoBaHUE), TPOSKTHOH W HCCIIEAOBATENBCKOM
AEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAMpPaBICHHOCTH W YPOBHA OOYYCHHS B
JANBHCHIIIEM

4) popMHPOBAHHSA KYJIbTYPbI 3A0POBbS:

OCO3HAHWE LECHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOWICHHA K CBOEMY
3J0POBBIO, YCTAHOBKH HA 3A0POBBIA 00pa3 KW3HH, OCO3HAHWE TOCICACTBUN W
HEMPUATHE BPEOHBIX MPUBBIYCK (YIIOTPEOICHUA AJIKOTOIIS, HAPKOTUKOB, KYPEHHUA),
HEOOXOMUMOCTH COONKOACHUS TpaBun  O€30MacHOCTH TMpH  O0palieHdn ¢
XMMUYECKUMH BEMICCTBAMH B OBITY U peaNbHOIl KU3HU;

S) TPYAOBOI0 BOCTIHTAHHS:

MHTEPEC K MPAKTUYCCKOMY M3YUEHUIO MPODECCHH U TPyAa pa3IuyuHOro posa,
VBOKCHAC K TPYAY W PE3yJIbTATAM TPYAOBOH IEATENBHOCTH, B TOM YHCIE HA
OCHOBC [IPUMCHEHWA TMPEAMETHBIX 3HAHUNA MO XHMHH, OCO3HAHHBIA BBIOOD
VHAMBUAYAIBHON TPACKTOPUN MPOJOJDKEHUS 00pa30BaHusA ¢ YUETOM JIMYHOCTHBIX
HHTEPECOB H CMOCOOHOCTH K XHMHH, OOIMIECTBEHHBIX MHTEPECOB H MOTPEOHOCTENH,
yCnelmHoH npodeCCHOHANBHON ACATENIBHOCTH H PA3BUTUA HEOOXOAUMBIX YMECHHIA,
TOTOBHOCTE Al THPOBATECA B MPO(eCCHOHANILHOM Cpeae;

6) 3KONOTHYCCKOTO BOCTIMTAHHA:

KOJIOTHYECKH 1ENECO00pa3sHOe OTHOLIEHHE K TPUPOJE KAaK HCTOUHHKY
JKM3HH Ha 3€MIJIE, OCHOBE €€ CYILECTBOBAHUS, TOHUMAHHE IICHHOCTH 3A0POBOTO H
Oe3omacHOro ofOpasa >KU3HH, OTBETCTBEHHOE OTHOMICHHE K COOCTBEHHOMY
(pM3nYECKOMY M TCHXMUYECKOMY 300POBBIO, OCO3HAHME WLCHHOCTH COOMIOACHMA
npaBuiI $E€30MACHOTO MOBEACHUA NPU PadoTe ¢ BEIIECTBAMH, A TAKKE B CHTYaLUsX,
YIPOKAOMNX 3A0POBBIO U SKH3HU JIIOACH;

CMOCOOHOCTH TIPUMEHATDH 3HAHMA, MOJIYYACMBIE MMPH H3YYCHUN XUMHUH, IS
PeLIeHus 3aa4, CBA3AHHBIX ¢ OKpYKaloLlel MpUPOAHOH cpeol, Id MOBBIIICHH
YPOBHS  3KOJOTHYECKOH KYJBTYpPHl, OCO3HAHHMsA TNOOATBHOrO  XapakTepa
IKOJIOTHYECKUX NpoOiaeM M MyTeil MX pelleHus MOCPEACTBOM METOAOB XUMHH,
KOIOTHYECKOTQ MBINLIEHHUSA, YMEHUS PYKOBOACTBOBATLCA UM B [TO3HABATEIIBHOM,
KOMMYHHKATHBHOM H COITHATBLHOM NMPaKTHKE.

METATIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX PE3YJIbTATOB BBIACIAKOT 3HAYAMBIC AJIA
(OpMHpPOBAHHA MHPOBO33PEHHUS OOILICHAYYHBIE MOHATHS (3aKOH, TCOPHS,
TPUHLIMIL, THNOTE3a, PaKT, CHCTEMA, MPOLECC, DKCTIEPUMEHT U APYTOE.), KOTOPBIE
WCIOIB3YIOTCA B €CTECTBCHHO-HAYYHBIX YUeOHBIX NPEAMETaX M TMO3BOJIAIOT HA
OCHOBE 3HAHUI W3 3THX MPEAMETOB (POPMHPOBATH NPEACTABICHHE O LIETOCTHOMH



HAYYHOH KAPTHHE MUPA, H YHHBEPCATbHBIC YYeOHBIE JEHCTBUSA (TO3HABATENBHEIE,
KOMMYHUKATHBHEIC, PETYIATUBHBIC), KOTOPBIE OOCCIEUHBAIOT (POPMHUPOBAHHE
TFOTOBHOCTH K CAMOCTOSTEJIBHOMY IUIAHMPOBAHUIO M OCYLICCTBICHHUIO Y4YeOHOI
OEATENIBHOCTH.

ITo3HaBaTe/bHBIC YHHBEPCAJILHBIC YUeOHbIe TeiCTBUSA

bazoBbie MOrH4YecKHe JeHCTBHA:

YMEHUSl HMCMONB30BaTh NPUEMBI JIOTHYECKOTO MBIIUICHAS TPH OCBOCHUH
3HAHWH. PacKpPBIBATh CMBICA XUMUYECKUX MOHATHH (BBLACTAATH UX XapaKTEPHBIC
MpU3HAKU, YCTAHABIUBATH B3aUMOCBA3L ¢ JAPYTUMH MOHATHAMH), UCIOIB30BATh
MOHATHS /11 OOBICHEHHA OTACNBHBIX (DAKTOB U ABJCHHH, BHIOUPATh OCHOBAaHUS U
KPUTEPUH IS KJIACCUPUKALNH XUMHYESCKMX BEIIECTB H XHMHYECKUX PEaKUuii,
YCTAHABJIMBATE TIPHYMHHO-CICACTBEHHEBIC CBA3M MEXKIY OOBCKTAMH HW3YYCHHS,
CTPOHTBH JIOTUYECKUE PACCYKACHUA (HHIYKTUBHEBIC, ACAYKTHBHEIC, [TO AHAJIOTHHN),
JENIATh BEIBOJBL U 3AKJIFOUCHUS,

YMEHHE TMPUMEHATH B IMPOLECCE TO3HAHUSA MOHATHS (IPESAMETHBHIE U
METAMPEAMETHEIEC), CHMBOIMYECKHE (3HAKOBBIC) MOJENH, UCIONB3YEMBIEC B XUMUH,
MpeoOpa3OBHIBATE [MUPOKO NMPUMEHAEMBIE B XUMHH MOACTBHBIC NPEACTABICHUS —
XUMHYECKMI1 3HAK (CHMBOJI 3JIEMEHTA), XUMHYeckas (opMyla M ypaBHEHHE
XUMHYECKOH peaklyy — MpU PEIICHUH YYeOHO-TIO3HABATENBHBIX 33/1a4, ¢ YUETOM
3THX MOZCNBHBIX MPEACTABICHUN BHIABIATD U XaPAKTEPU30BATh CYLICCTBEHHBIC
MPU3HAKH U3YYAEMBIX OOBEKTOB — XUMUYCCKHX BEMISCTB M XUMHYECKUX PEAKLNA,
BBISBJIATE OOMME  3AKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIC CBS3H W
MIPOTUBOPEUHS B H3YYAECMBIX IMPOLECCAX H ABICHUAX.

bazoBbie HCC/I€A0BATEIBCKHE ACHCTBUA:

YMEHHE HCIIONB30BATh MOCTABJACHHBIE BONPOCHL B KAYECTBE MHCTPYMEHTA
MO3HAHWS, a TAKKE B KAYECTBE OCHOBHL M (POPMHUPOBAHMS THIOTE3Bl MO
MPOBEPKE MPABUIBHOCTH BHICKA3BIBAEMBIX CY>KACHMIA]

OpPHOOPETEHNE OMBITA MO TJIAHUPOBAHUED, OPraHHU3allMd W MPOBEACHUIO
VUICHUYECKHX JKCINEPUMEHTOB, YMCHHE HAONMIOJATh 3a XOAOM Ipouecca,
CaMOCTOATEIBLHO TPOTrHO3UPOBATDH €ro pe3yJbTar, GOpMyIHpoBaTh 000OILEHH H
BBIBOJBI O PE3YNBTATAM NPOBEAEHHOTO OMBITA, HCCICAOBAHUS, COCTABIATE OTYET
0 MpoAeIanHoi padorte.

PaGota ¢ undopmanmeii:

YMEHUE BHIOUpATh, aHAJIM3UPOBATH M HMHTEPNPETHPOBATH HHMOPMAIHUIO
Pa3TUYHBEIX BUAOB M (POPM NPEACTABICHHS, NOAYYASMYEO M3 Pa3HBIX NCTOYHHUKOB
(Hay4yHO-TIOTIYJIIpHAs JIUTEpaTypa XHMHYECKOTO COACPKAHHs, CMPABOYHBIE
nocoOusi, pecypcel HHTepHeTa), KPUTHUYECCKH OLECHUBATh MPOTHBOPEUUBYH) M
HEJAOCTOBEPHYIO HH(POPMALIHIO,



YMEHHE MPUMEHATH PA3IUYHBIE METOABI M 3aNpOCH MPH MOUCKE U 0TOOpE
HH(OpMALMH H COOTBETCTBYIOLIMX JAAHHBIX, HEOOXOAMMBIX /s BBIMOJIHEHHS
y4eOHBIX ¥ IO3HABATENBHBIX 3a1a4 ONPEACIEHHOTO THIA, MPHOOPETEHNE OMBITA B
o0JIacTH  MCMONB30BAaHHS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX — TEXHOJOTHIA,
OBJIAACHUE KYJBTYPOil aKTUBHOTO MCTIONBE30BAHMS PA3IMYHBIX OMCKOBBIX CHCTEM,
CaMOCTOATEIBLHO BEIOHPATh ONTHMANBHYIO POpMY MpeAcTaBlIeHUA HHPOPMALIHN H
WUTIOCTPUPOBATEL pEIIacMbie 3aJayd HECJIIOKHBIMM CXEMaMH, AWarpaMMaMH,
apyruMu popmamu rpaduku ¥ UX KOMOHHALAAMM,

YMCHHE HCIOAb30BAaTh W AHAIM3HPOBATE B Ipouecce yueOHOH H
HCCIIeAOBATENBCKON ACATENBHOCTH HHPOPMALKIO O BIMAHUM TPOMEBIILIICHHOCTH,
CENIBCKOTO XO34HCTBA M TPAHCIOPTAa Ha COCTOSHHE OKPYXKAKOWIEH MDpHpOaHONH
Cpeasl.

KoMMyHHKATHBHBIC YHHBEPCAJIbHbIE YUeOHbIe ACiiCTBHS:

YMEHHUsl 3aJaBarThk BOMPOCH (B XOJA¢ AManora M (WNH) MUCKYCCUM) IO
cymecTBy  oOcykpaemMo#f  TeMbl, (OpPMYJIHPOBATH CBOWM  IPEIJIOKEHHSA
OTHOCHTEJILHO BBHIITONHEHHS MPEAIOKEHHOM 3aJauu;

YMCHUS  TPEACTABNATH  MOJYUYCHHBIE  PE3yJIbTATHl  IMO3HABATEIBHOM
OEATCTBHOCTH B YCTHBIX W MHUCBMEHHBIX TEKCTAaX; JeNarh IPE3CHTALMIO
Pe3yNBTAaTOB BHIMOJMHEHHA XUMHUYECKOTO JKCIEepUMEHTa (1abopaTopHOro OIMbITa,
AabopaTopHOH paboTHI MO UCCIEI0BAHUIO CBOMCTB BENIECTB, YYEOHOTO MPOEKTA),

YMEHHS Y4e€OHOrO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABAaTENILHOM M WCCIEAOBATENIbCKON  ACATENBHOCTH MPH  PEUICHHH
BO3HHUKAKIIUX MPOOJSIEM HAa OCHOBE y4YéTa OOIIMX WHTEPECOB W COTJIACOBAHUSA
no3uiuii (00CYKAeHHS, OOMEH MHEHHAMH, «MO3TOBBIC IITYPMBD), KOOPAMHAIIUSL
COBMCCTHBIX JACHCTBMIA, OMNpeIeNeHue KPHTEPHEB IO OLCHKE KadecTBa
BBITIOJIHEHHOM paGOTHI N APYTHE).

PeryiiTHBHbIe YHHBEPCAJILHbIEC YUeOHbIe AelicTBHS:

YMCHHE CAMOCTOSTENBHO OTPECNATh LT ACATSIBHOCTH, TIAHHPOBATD,
OCYILECTBIIATE, KOHTPOJMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOK)
NEATENBHOCTD, BRIOUpaTe HanOonee 3(PQPEeKTUBHBIE CMOCOOB! PEIICHNHS YYCOHBIX U
MO3HABATENBHEIX 3371a4, CAMOCTOATENBHO COCTaBIATH WIH KOPPEKTHPOBATH
OPeIVTOKEHHBIH aIrOpHTM JeHCTBHH TIPH BHIMONHEHHH 3aJaHHH ¢ Y4YE€TOM
MOTYYECHHUI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTAaX — BEIUECTBAX M PEaKIUAX,
OLCHUBATL COOTBETCTBHE TOJNYUCHHOIO pPE3yJibTara 3asBICHHOH LEIH, YMEHHE
HCTIONIB30BATE H AHATN3UPOBATE KOHTEKCTEL, TIPEANaracMele B YCJIIOBIH 3aJaHHiA.

MPEJMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3YJBTATOB MO OCBOEHHIO 00A3aTENBHOTO
COACPKaHWA, YCTAHOBJICHHOIO JaHHOH d¢eaepaneHoii pabdodeil mporpamMmoii,
BBLIENAIOT. OCBOSHHBIE OOYYAKIMUMNCA HAYYHbIC 3HAHHWS, YMEHHA U CIIOCOOBI



JEACTBUN, croeuuPuUecKHe s TOpeaMeTHON o0nacth  «XHMHS», BHIBI
OEATENBEHOCTH  TI0  MOJYYCHHIO HOBOTO  3HAHWA, €10  HHTEPIPETALNM,
peodpa3oBaHUIC U TIPUMEHEHUIO B PA3NIHYHBIX YYEOHBIX U HOBBIX CUTYALMSX.

K xonuy oGyuenus B 8 Kiacce NpeaMETHEIC PE3yIbTaThl Ha 6a30BOM YPOBHE

JOIKHEL OTPAKaTh CPOPMHUPOBAHHOCTE ¥ 00YYAIOIIMXCA YMEHHI:

¢ paCKpHIBaTh CMBICT OCHOBHBIX XUMHYECKHX MOHATHH. aTOM, MOJEKyna,
XUMHYECKHH 3JIEMEHT, MPOCTOE BEILUECTBO, CIOXKHOE BEMIECTBO, CMECH
(0HOpPOAHAS H HEOAHOPOAHAS), BAJICHTHOCTE, OTHOCUTENBHAS ATOMHAA U
MOJIEKYJIIpHAs Macca, KOMHYECTBO BEILECTBA, MOJb, MOJApHAsA Macca,
MaccOBas A0JIA XUMHYECKOTO 3JIEMEHTA B COSAMHEHHUHU, MOJIAPHBINA 00BEM,
OKCHZ, KHUCJIOTA, OCHOBAHUE, COJIb, EKTPOOTPHULATEIBHOCTE, CTEICHB
OKMCIICHUA, XUMUYECKAA PEAKUMA, KIACCU(PUKAUMA PEeaKuuii. peakuuu
COCOMHCHHUS, PCAKUHMH PA3IOKCHUA, PEAKUMH 3aMCIICHHUA, PEaKUHH
00MEHa, 3K30- H SHIOTEPMUUYECKUE PCAKLMM, TEIUIOBOH H(PeKT peakumH,
AP0 aTOMa, BAEKTPOHHBIN ClIOM aTroMa, aToMHas opOuTanb, paauyc
aToMa, XUMHYECKasl CBA3b, MOJSIPHAS U HEMOJAPHAs KOBANEHTHAs CBSA3b,
HOHHAA CBA3b, MOH, KaTHUOH, aHWOH, PacTBOpP, MaccoBas AOJs BEILECTBA
(MpOLEHTHASA KOHUEHTpAIs1) B pacTBOPE;

o WIKOCTPUPOBATE  B3aUMOCBA3b OCHOBHBIX XHMHYECKHX TOHATHH H
IIPHUMCHSTE 3TH TIOHATHA [PU OTIHCAHHH BEIIECTB W UX [TPCBPALLICHHIA,

* HCTIONIB30BATh XHMHUYECKYI0 CUMBOJIHKY AJIA COCTABNCHUS (POPMYJ BEIICCTB
U YPABHCHUH XUMHUYCCKUX PEAKLIUNA,

« OIIPECACHATh BAJICHTHOCTE ATOMOB 3JIEMEHTOB B OHMHAPHBIX COCAMHCHUAX,
CTETICHb  OKUCJICHHMA  3NEMEHTOB B OMHAPHBIX  COCAWHEHUAX,
[IPUHAICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEOUHEHHUI [0
dopMmynaM, BHI XUMHYECKOH CBS3U (KOBAJICHTHAs M MOHHAd) B
HEOPTAaHUYECKUX COCTUHEHUSX,

epackpeiBaTh cMBICT Ilepuonuveckoro 3akoHa J[. WM. Menneneesa:
JEMOHCTPHPOBATE MOHUMAHUE MMEPUOAMYECKON 3aBHUCHMOCTH CBOWCTB
XAMUYECKHUX IEMEHTOB OT HMX MOJIOKEHHA B llepHogmdeckoi cucreme,
3aKOHOB COXPAHECHHA MACCHI BEIUECTB, MOCTOSHCTBA COCTABA, ATOMHO-
MOJIEKYJIAPHOTO YUCHUA, 3aKOHA ABOTaapo,

«OMUCBIBATE W XapaKTepu3oBaTh Tabnuynyio Qopmy Ilepuoanyeckoii
CHCTEMBl XHUMHYECKHX 3IEMEHTOB. pasfidyaTh [OHATHSA «IJIaBHAA
nmoarpynmna (A-rpynma)» u «modounas noarpymna (b-rpynma)», maneie u
OOJIBIINE MEPUOMABI, COOTHOCHTH OOO3HAYCHHUA, KOTOPHIE HMEKTCA B
tabmune «[lepuoaudeckas cUCTEMA XUMHYECKHX 3aeMeHTOB [JI. W
Menneneesa» ¢ YHCIOBBIMH  XapaKTEPHCTHKAMH CTPOEHHSA ATOMOB



XUMUYECKUX MEMEHTOB (COCTaB U 3apaA Aapa, OOLIee YUCIO 3MEKTPOHOB
W pacnpeAeneHne uX Mo MEKTPOHHBIM CIIOSIM ),

o KTACCH(PUIMPOBATh XUMHYECKHE HIIEMEHTHL, HEOPTAHUYECKHE BEILECTBA,
XMUMUYECKHE PeaKluu (0 YHCIY M COCTABY YYACTBYKIIUX B PEaKIHUU
BEMIECTB, MO TEMIOBOMY 3pdekTy);

 XapaKTEepH30BaTh (OMUCHIBATh) OOMIME XMMHYECKHE CBOWCTBA BELICCTB
PAIHYHBIX KITACCOB, MOATBEPKAAA OMHCAHUE MPUMEPAMH MOJICKYIISPHBIX
YPABHEHHUI COOTBETCTBYOLINX XUMHUUYCCKIUX PEAKLUIA;

o IPOTHO3HPOBATh CBOICTBA BELICCTB B 3aBUCHMOCTH OT HX KAa4CCTBEHHOTO
COCTaBa, BO3MOMKHOCTH TIPOTCKAHHS XWUMHUYCCKHX TIPEBpaLICHHH B
Pa3INYHBIX YCIOBUSAX;

¢ BBIYUCTATE OTHOCUTENBHYIO MOJIEKYJIAPHYI) U MOJIIPHYED MAacChl BEIIECTB,
MAacCOBYIO JIOMI0 XHMHYECKOIO BJIEMEHTA MO (POopMyne COCAMHEHMA,
MAacCOBYH) JIOJIKD BEIIeCTBAa B pPacTBOpe, MPOBOAMTE pPacuéThl MO
YPaBHEHHMIO XMMHUECCKON PEaKLMH;

o IPHMEHATH OCHOBHEIE OMEPALHH MBICTUTENBLHON ACATENBHOCTH — AHAIH3 U
CHHTE3, CpaBHCHHE, 0000MmIeEHHE, CHCTEMATH3aLHI0, KIAacCHPUKALHUIO,
BBIABIICHHE MPHYNHHO-CICACTBEHHBIX CBA3eH — IS M3YUCHHUSA CBOMCTB
BEIISCTB M XWUMHUYCCKHX peakuMii, ecTeCTBEHHO-HAY4YHBIE METOIEBI
NO3HAHUA — HAOMIOACHUE, M3MEPEHHE, MOACHHPOBAHHE, IKCIEPUMEHT
(peaNbHBIH U MBICJICHHBIH ),

« CJIE/IOBATh TPABUIAM TIONB30BAHHS XUMHUYECKOM MOCYA0i U 1abopaTopHBIM
000pyOBaHHEM, a TaKXKe TNpaBWiIaM OOpalleHHS ¢ BEIIECTBAMH B
COOTBETCTBHH ¢ MHCTPYKIMSAMH [0 BBINOJHCHHI) J1aDOPAaTOPHBIX
XHUMHYECKHX OIBITOB MO TOMYYCHHIO H COOHpaHWIo razoo0pa3HBIX
BCIIECTE (BOJOPOdA H KHUCIOPOAA), IPHTOTOBICHHIO PACTBOPOB C
OMpEeacIEHHON MACCOBOM AONIEH PACTBOPEHHOIO BELICCTBA, IUNIAHUPOBATH
W MMPOBOJUTH XMMHUYECKHE SKCTIEPUMEHTEI MO PAcO3HABAHUIO PACTBOPOB
enoueii U KUCAOT ¢ MOMOIIBI HHAUKATOPOB (nakMyc, dheHondraneux,
METHIOPAHK U APYTHE).

K koHny 00yueHus B 9 kaacce NpeIMETHBIE PE3yJILTAaTH HA OA30BOM YPOBHE

JIOJKHEI OTPaKaTh C(POPMHPOBAHHOCTE Y 00YHAFOIINXCS YMEHHIA!

¢ PACKPHIBATh CMBICT OCHOBHBIX XHMHYECKUX TOHATHI: XHMHYECKWMii
MEMEHT, aTOM, MOJEKYJa, MOH, KAaTMOH, aHHOH, MPOCTOE BEIICCTBO,
CJIO’KHOE BCIIECTBO, BAICHTHOCTDH, IEKTPOOTPHUATCIBHOCTE, CTENCHb
OKHCJICHHSI, XUMHUYCCKAsA PeaKUus, XHMHUYECCKAs CBS3b, TEIUIOBOH 3PeKT
peaKkuMH, MOJIb, MOJIAPHBEI  0OBEM,  pacTBOp,  JICKTPOJIUTHI,
HESICKTPOMUTEL, HICKTPOIMTHYCCKAs AUCCOLHALMSA, PEAKIHH HOHHOIO
o0OMeHa, KaTanu3aTop, XUMHUECKOE paBHOBECHE, OOpaTUMBIE U



HeoOpaTUMEBIE PCaKUUH, OKMCIMTEIbHO-BOCCTAHOBUTENBHBIE —PEaKLMH,
OKHCIIUTENb,  BOCCTAHOBHTENb, OKHMCICHHME H  BOCCTAHOBJICHHE,
aIoTPoOnui, aMPpoTepHOCTh, XUMUYECKas CBA3L (KOBAJICHTHAA, MOHHASA,
METAJUTMYECKAA), KPUCTALIMUCCKAA pPEIIETKA, KOPPO3UA METAIIOB,
CIJIaBbl, CKOPOCTh XHMHYECKOH peaKuuH, TpPeAenbHO OOTyCTHMAas
koHUeHTpawus ITIK Belectra,

« WTIOCTPUPOBATE  B3aUMOCBA3b OCHOBHBIX XMMHUYECKHX MOHATHH U
NPUMEHSTH 3TH MOHATHS NPH OMHUCAHHHU BEIIECTB H UX NPEBPALICHHUI;

* HCTIONIB30BATh XUMHYECKYE) CUMBOJIUKY AJIs1 COCTABIEHUS (DOPMYJN BEMIECTB
H YpaBHEHHH XUMHYECKHX PeaKLIMii;

o ONIPEACTIATE BAICHTHOCTh H CTENEHb OKHCICHHS XHMHUYECKUX 3JIEMEHTOB B
COCOMHECHUAX Pa3IMYHOTO COCTAaBa, TNPWHAAJEKHOCTh BEIICCTB K
OMpeACIEHHOMY KJaccy coeauHeHuit mo dopMmynaM, BHI XMUMHYECKOH
CBA3H (KOBAJICHTHAA, MOHHAS, METAUIMYECKAsA) B HEOPraHMYECCKHX
COCIMHEHNSAX, 3ap4/ UOHA MO XMMUYECKOH (popMyne, Xapakrtep cpeibl B
BOJHBIX PAcTBOPaX HEOPTaHUYECKHUX COCAUHEHHMH, THI KPUCTAUIMYECKOH
PeHIETKH KOHKPETHOIO BELIECTBA,

e packpbiBatk CMBICT Ilepuoauyeckoro 3zakona JI. WM. MeHneneepa u
AEMOHCTPHPOBATh €r0 TOHUMAHHWE, ONMCHIBATE W  XapaKTepH30BaTh
Tabmuunyio gopmy [lepuoauueckoif CUCTEMBI XHMHYECKUX JIEMCHTOB:
pa3nHYaTe IOHATHA «IMaBHas mnoAarpynna {(A-rpynma)» M «mnododyHas
noarpynna (b-rpynma)», Manele H OOJbIIHE MECPUOAB, COOTHOCHUTD
0003HAUCHUA, KOTOPBIE MMEIOTCA B IepuoAuuecKkod Tabmuue, ¢
YUCIOBHIMM ~ XapaKTEPHCTUKAMW  CTPOCHHA  aTOMOB  XMMHYECKHX
MEMEHTOB (COCTAaB W 3apaa  fApa, oOIIee YHCIO DJIEKTPOHOB U
pacnpencnieHue WX MO SACKTPOHHBIM CNOsIM), OOBICHATE OOIIHE
3aKOHOMEPHOCTH B M3MECHECHHHU CBOMCTB 3MIEMEHTOB U HMX COCTUHEHHI B
npeaesiaXx MaJlbiX MEPHOAOB U [IABHBIX HNOATPYIN ¢ YYETOM CTPOCHUS MX
aTOMOB;

o KTacCUPULMPOBATh XHMHYECKHE 3JIEMEHTEI, HEOPTaHHYECKHE BEILUECTRA,
XHUMHYECKHE peakuun ([0 YHCAY M COCTABYy YHYACTBYIOIIMX B pPeaKLHu
BEIIECTB, 1O TEIUIOBOMY 3((EeKTY, MO H3MEHEHHIO CTeTeHEH OKHCIICHUA
XHUMHYECKHUX 3JIEMEHTORB);

* XapaKTEPU30BaTh (OMUCHIBATh) OOMIME M CHCHU(PUYECKHE XUMHYECKUE
CBOWMCTBA MPOCTBIX W CIOXKHBIX BEIIECTB, MOATBEPKAAs OMUCAHUE
NpPUMEPaMH MOJIEKYISAPHBIX M HOHHBIX YPaBHEHHUIl COOTBETCTBYIOLIMX
XUMHYECKHX PeaKIuii;

« COCTABJIATH YPABHEHHUS NICKTPOMUTHYCCKON JUCCOIHALIMY KHCIIOT, IENOYECH
W COMNelt, MOJIHBIC ¥ COKPALIEHHBIE YPAaBHEHUS PeakUmii HOHHOTO 0OMeHa,



YpaBHEHHUA PeakuMii, MOATBEPKAAIOIIHX CYLICCTBOBAHUE TCHETHUYECKOH
CBA3M MEKIY BEIISCTBAMH PAIHYHEIX KJIACCOB,

s PACKPHIBATH  CYIIHOCTH  OKHMCIMTEIbHO-BOCCTAHOBUTENBHBIX — peakuuii
TIOCPEACTBOM COCTABJICHNUS NIEKTPOHHOTO OanaHca STHX peakuuit;

o IPOTHO3HPOBATh CBOWCTBA BEMISCTB B 3aBUCHMOCTH OT HX CTPOCHHA,
BO3MOXKHOCTH TPOTEKAHHS XHMHYECKUX NPEBPALICHHI B pasnUYHBIX
YCIOBHAX;

¢ BBIYUCTATE OTHOCUTENBHYIO MOJIEKYJIAPHYI) U MOJIIPHYED MAacChl BEIIECTB,
MAacCOBYIO JIOMI0 XHMHYECKOIO BJIEMEHTA MO (POopMyne COCAMHEHMA,
MAacCOBYIO JIOJIF0 BEIIECTBA B pPacTBOpE, MPOBOIUTE PACUYETHL MO
YPaBHEHHMIO XMMHUECCKON PEaKLMH;

o cOOMoAaTE MpaBuia MOJIB3OBAHHA XMMHYECKON Mocyao#t u maGopaTopHBIM
obopyooBaHHEM, a TaKKe IMpaBuiaa oOpalleHHA ¢ BELIECTBAMH B
COOTBETCTBMH ¢ HMHCTPYKLUMAMH [0 BHITIOJNHEHHUIO J1abopaTOPHBIX
XUMHYECKHX OMBITOB MO TOAYYEHHI M COOHpaHHI) Tra3000pa3HbIX
BEIIECTB (AMMHUAKA U YIVIEKUCIIOTO Traza),

« IPOBOJIUTE PEAKIIMU, TOATBEPKAAIIINE KAUECTBEHHBII COCTaB Pa3IMYHBIX
BEIIECTB, PACMO3HABATE OMBITHBIM MYTEM XJIOPHA-, OPOMUA-, HOJH]-,
xapOoHar-, Qocdar-, CHIHKAT-, Cynb(arT-, THAPOKCUA-HOHBI, KATHOHBL
AMMOHHWA ¥ HOHBI H3YUYCHHBIX METAUIOB, MPHUCYTCTBYIOMINME B BOAHBIX
pacTBOpax HEOPraHNIECKUX BEIIECCTB,

o IPHMEHATH OCHOBHEIE OMEPALHH MBICTHTEIBHON ACATEIBHOCTH — aHAIH3 U
CHHTE3, CpaBHCHHE, O0000IICHWE, CUCTEMATH3AUMIO,  BBIABICHHUE
NPUIMHHO-CIEACTBCHHBIX CBA3eH — IS M3YyUCHUA CBOHCTB BELICCTB M
XUMHUYECKHX peaKiMii, €CTECTBEHHO-HAYYHBIE METOJbl TO3HAHUSA —
HAOMIOACHUE, M3MEPEHNE, MOJACTHPOBAHUE, 3KCIEPUMEHT (pEaNIbHBIA W
MBICJICHHEILI ).



TemaTnueckoe MJIaHUPOBAHHE C YKa3aHHCM KOJTHYCCTBA aKaACMHUYCCKHUX YaCOB, OTBOOAUMbBIX HA OCBOCHHC KQKIOH TEMbI yqeﬁﬂoro

npeaMeTa, yueOHOro Kypca (B TOM UHCIIe BHEYPOUHOH IEATENIbHOCTH), Y1eOHOTO MO/, U BO3MOXKHOCTb UCTIOIb30BAHUS MO ITOM
TEME 3JIEKTPOHHBIX (HU(POBBIX) 00PA30BATENbHBIX PECYPCOB, ABMAIOIIUXCS YIeOHO-METOANYECKUMHU MaTepHATIaMH
(MyJIbTUMEAMHHBIE NPOrPaMMBbl, SNIEKTPOHHBIE YIEOHUKH M 331a4HUKH, dNIEKTPOHHbIE OUOIMOTEKH, BUPTYallbHbIE TadopaTopuHu,
MIPOBbBIE MPOTPaAMMBbl, KOIJIEKLUMH LM(POBBIX 00pa3oBaTeIbHbIX PECYPCOB), UCTOJIb3YEMBIMH ISl 00YYEHHMS W BOCIIMTAHHUS
PAas3/IMYHBIX TPYINI NOJb30BATENEH, MPEACTABICHHLIMHU B 3JIEKTPOHHOM (LM(POBOM) BUJIE U PEAJIU3YIOIIMMH JHIAKTHYECKHE
Bo3MOkHOCTH UKT, conepikanne KOTOPbIX COOTBETCTBYET 3aKOHOAATENbCTBY 00 00pa3oBaHUK

8 KJIACC

HaunmenoBaHnue pa3nenos u Tem
NporpaMmel

Ne ni/n

Pasnen 1. llepBonauanbHbie XHMHYECKHE NOHATHS
Xumust — BakHas obnacts

1.1 €CTEeCTBO3HAHUS U NPAKTUYECKOM
NesITENIbHOCTH YesoBeKa

1.2 BemecTtBa u xumMuueckue peakumu

KonunuectBo
4acoB
Bcero

15

Pasaen 2. BaxkHeiiuue npeacTaBuTe I HEOPraHHYECKHUX BellecTB

2.1 Boznyx. Kucnopon. ITonsitue 06 okcuaax

22 Bonopon.Ilonatne o0 kucnorax n consax

6

Buasr aesreapHOCTH 0OVUAIOIMNGS ©
V4CTOM padoucii mporpaMvel

BOCITHTAHH

T)up}iurwmknu Bece b, HallpapjeHHbL: Ha
(popmBpoBatie v OOVHAIONMAXCH BRICOKOTO YPOBHS
JIVEOBHO-HPARCTECHNOIO PATBHTHA. OCHOBAHHOI'O HAa
TIPHHATHH OOLICULIOBSUCCKHY H pocuuﬁc}cux
TP THIHOHHBIX JAVNOBHBIX HeHHOCTCH, H
IIpllKF'M']OG]Cl)FI FOTOBHOCTH HM

CAG0BATE,

DBpuetHucekue OCCoibl.  3UIAHMA W TPYITIOBBIC
IPOSKTH  Halpagicuneic Ha  (opMUpoBanHe v

(lG}_"lﬂI(!]llHXC}l AKTHRHOH TPacET L ICKOH  11O03HITHE.
UVRCTBA OTBCTCTBCHHOCTH 3a CBOMD CTpany

DBPHCTHUCCKHE Geceitbl.  Sallalisl W IPYIIOBhIC

IPOCKTH  HANpaBICHHBIC  Ha  (JopMHpoBalHe ¥

OOVUAIONIHNCS  AKTHBHOH  TPAMCIANCKON  TIOSHILHH,

UVECTRA OTBSTCTBCHIOCTH 38 CROIO ¢Ipany
T)IipHC']'H‘]L}CKHG G\)CC,'II)L L LHHA W TPYITHOBBIG
IPOCKTE HATTPABICHIBIC Hi {Imp_\m})mullmc ¥

UG}_"‘]EIIO]I[HXC}I AKTHRHOM IT){[';[(‘,'HIIIGI(UH TOSHITHHL

DneKTpoHHbIe (LU POBbIE)
oOpa3oBaresbHble

pecypcbl

Bbubnuoreka 11OK
https://m.cdsoo.ru/7f41837¢c

Bbubauorexa LIOK
https://m.cdsoo.ru/7f41837¢

bubtnnoreka 1HOK
https://m.cdsoo.ru/7f41837¢

bubnuorexka 1IOK
https://m.cdsoo.ru/7f41837¢




UVBCTER OTRCTCTRCHHOCTH 34 CROIO CIpany

DBPHCTHICCKHE Dece/thl, 3a/1aiust W IPYIIOBBIS

Bona. Pacteopsi. [Tonstue 06 HPOCKTHI HAPaBICHIbIE 1A (OpMHPOBANHE ¥ Butnuoreka LIOK
23 5 OOYUAIOIIHECH AKTHBHON TP IANCKOH 1103HILHHA. y
OCHOBaHWAX UVBCTHA OTBSICTBEHIIOCTH 32 CBOIO CTPANY https://m.cdsoo.ru/7f41837¢
Ty T _
24 OCHOBHBIE K1aCChl HEOPraHUIECKUX 11 HpockTH  hanpamicinbie ma  Qopwapopanme v buOnvoreka LIOK
: COeMHEHHI OGYURIONINXCH  AKTHBIOH IpaICIaNckoll IOsMH.  hitps://m.cedsoo.ru/7f41837¢

| | | UNBCTRA OTHSTCTBCHHOCTH 38 CROIO CTpany |
Paszgen 3. llepuoanyeckuii 3axon u Ilepuoanyeckasn cucrema xumuueckux saementos /I, U. Menaeneesa. CTpoeHne aToMoB.
Xumuueckasi cBsizb. OKHCIHTEIbHO-BOCCTAHOBHTEIbHBIE PEAKIIHH

r)lip"c’]“‘]wl(“& GQCC,:II)L HalnpagicHible Ha
(hopMEpoBanKe v 0OVUAIOIMXCA BHICOKOTO VPORHS
: AYXOBIO-HPABCTBOIIONO PASBHINA. OCHOBAINOIO 1A Bysayoreka [TOK
3.1 cucTeMa XUMMHu4eckux snemeHnTon /1. M. 7 HPHIATHE  OOIICUSIOBCUSCKHY W poccHiteknx ) e
Menzeneesa, CTpoenne atoma IPAMIHONHBIY  JIYNOBHBIX  1CHHOCICH, W https://m.cdsoo.ru/7f41837¢
: HPAKTHYCCKOH TOTORIOCTH HM
CIIOBAT.

ITepnoanueckuii 3axon u [lepnonnueckas

DepHeTHUCCkHe  Geceilbl.  Hanpapiciibie  Ha
(QopMHpOBAIHEG ¥ ODYHAIONIHXCH BRICOKOTO VPOBNA

3 2 X“M“qecl{aﬂ CBA3b. OKHCJ]HTeJ]bHO- 8 JAVXOBHO-HPABCTBCHIONO  PASBHTHAL OCHOBANHOIO Ha BHG-"”OTeKa ]-lOK

BOCCTAHOBMUTEJIbHbIE PEAKLIMU npuisaM - obieucioneueckux W pocewiicku  https://m.cdsoo.ru/7f41837c
TP THIHONHBIX JIVXOBHBIX llGIIIIOC'I'\.‘.I\"L H

IIpTIk']'H‘]OCKl)ﬁ TOTOBHOCTH HM CIIG10BATLL

OBIEE K.OJ]I/ILIECTBO YACOB 10

ITPOI'PAMME 08



9 KJIACC

Nen/m  HaumeHoBaHue pa3ziesioB U TEM NPOrpaMMbl

Paspen 1. BemecTBo H XUMHYECKHE PEAKIHH

[Topropenue n yriybineHnue 3HaHui

1.1
OCHOBHBIX pPa3zenoB Kypca 8 knacca
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX
' peaxuuii
13 DneKTpoNMuTHYecKasl AMCCOLMALINS.

XUMHYECKHE PCaKkUnH B pacTBOpax

Pazpen 2. Hemeranabl M HX COCAHHEHHHA

OO61as xapakTepucTHKa X MMUYECKHX

2.1
sneMeHTOB VIIA-rpynnsl. ['anorexs
OO0mmast xapakTepuCTHKa X UMHUECKUX
2.2 sneMeHToB VIA-rpynnel. Cepa u eé

COENMHEHHS!
23 OO1as xapakTepucTHKa X HUMHUECKUX

KonunyectBo
4acoB
Bcero

Buabl AcsTeIbHOCTH 00V UAIOLIMNCS
¢ yucToM padoucii mporpaMvsl

BOCIIMTAHHSI
DepucTHucekne  Ocogibl  HALPABICHILIC  HA
opyupoBanie ¥ 00OVHAIOIMXCS  BBICOKOIO
VPOBRHS  JIVNOBHO-HPABCTBEHHOIO  PAIBHTHAL

OCHOBANHOIO HA HPHISA THH 001I1SUI0BEUCCKHY 1
POCCHHCKUX TPA;IHIHOHHBIX JIVXOBHBIX
HSHHOCTSH, H NPAKITHUSCKOH TOTORHOCTH WM
CISI0BAT.

DBpHCTHICCKHE Bece/ibl. 30/IaHW 1 TPYHIIOBKIC
HPOSKTBl HalpaicHibie Ha GopyMHpoBabHe v
OOVHAIOIHXCH AKTHBHON 1'PAKIAHCKON TOIHIMH,
UVBCTEA OTBCTCTBCHHOCTH 3a CROK CTpany

DipucTHucekne  OCCCIbL  HANPABICHHBIC  Ha
thopympoBanie v oDVUAIOIMXCH  BBICOKOIO
VPOBIS  IVNOBHO-HPABCTBEHHOIO  PA3BHIHAL

OCHOBAHNOIO Ha HPHHATHH OOHICUSTORCUCCKMY H
pl)CCHﬁCKHX P IHIHONHBIX JAVXOBHBIX
LHCHHOCTSH. W Ilp«'lK]H‘]L}CKl)ﬁ TOTOBHOCTH HM
CIS/IOBATE.

DipucTHucekne  Oeceiibl  HALPABICHILIC  Ha
topympoBanie v 0DVUAIONIMXCH  BBICOKOIO
VPORHS  IVNOBHO-HPABCTBCHHOIO  PASBHITHIL

OCHOBAHNOIO HA HPHHATHH OONICUSTORCUCCKHY H
pl)CCHﬁCKHX TP IHIHONHBIX
HEHHOCTSH. | IIp«'lKl‘l-i‘]L}CKl)ﬁ TOTOBHOCTH HM
CIE10BATD.

JAVXOBHBIX

DBpHCTHUCCKHE Becy/Lbl, 3a1aHH W 1TPYIIOBBIC
HPOCKTBL HalpariIcHHbec Ha QopMHpOBaHHS Y
OOVURIONTHXCS AKTHBHON 1'PasiCIancKoil HOSHILHK.
UVBCTEA OTRETCTRSHHOCTH 38 CROIO CTpany

uceLbl.

DBpHCTHUCCKHS HalipagcHHible  Ha

DAEKTPOHHBIE
(undposoie)
obpazoBatenbHbIe

pecypcs

Bubmuorexa 11OK
https://m.cdsoo.ru/7f41a636

Bubnuoreka 1HOK
https://m.cdsoo.ru/7f41a636

bubtmioreka 11OK
https://m.cdsoo.ru/7f41a636

Bubnunoreka 1HOK
https://m.cdsoo.ru/7f41a636

Bubnunoreka 1HOK
https://m.cdsoo.ru/7f41a636

bubtmioreka 11OK



snemeHTOB VA-rpynnsl. A3ot, dochop u ux
COCONUHEHHA

OO01was xapakTepucTHKa X MMHYECKUX
2.4 anemenTtoB [VA-rpynnel. Yraepon n 8
KPEMHHH U UX COENMHEHMS!

Paszgen 3. Meraibl H HX COeTHHEHHS

3.1 O6n11e cBOMCTBA METAIJIOB 4

32 Baxxnelimue MeTanabl 1 X COeAMHEHHUS 16

thopuupoBatne v 0OVUAIONIMXCS  BLICOKOTO
VPOBH JVXOBHO-HPABCTBCHHOIO PasBHTHL
OCHOBAHHOTO 1A TIPHISTHH 001ICHEIORSICCKHY W
POCCHICKHX TP THIHON LIS JIVEOBIBIX
NEHHOCTSH, H IIPAKTHYCCKON TOTORNOCTH HM
CIGIOBATH,

DIBpHCTHYCCKHE Becdiibl. 38 1aHHs H IPYIIOBLIC
NPOSKTHL Hanpagichibic Ha  QopMHpoBanne y
OOVHAIONINXCH AKTHBHON TPaA; [anckol 1103HITHH.
HUVBCTER OTBCTCTBCHHOCTH 38 CROW ¢Ipany

DBPHCTHICCKHE  Goceilhl.  HalpapicHibie  Ha
(opMHpoBAlHE v OGYUAIONIMXCH  BRICOKOTO
VPOBHS  IYNOBHO-HPABCTRSHHOIO  PAIBHTHSL
OCHOBAITHOIO Ha TIPHHSATHH 00IICHETORSUCCKHY W
POCCHICKHX TPAHLHOHHBIX JVXOBHBIX
HEHHOCTEH, H IPAKTHUCCKOH TOTORHOCTH WM
CASTIOBATH,

T)BPHG']“H‘]QCKHG (]OCU,-'[I:IA SA1IAHHA H TPVHIIOBBIC
NPOCKTE HanpasiIcHibie Ha (]}()p_\mpuu.aumu v
lﬁ_\_"‘l«'ll()lll}'i.‘icﬂ AKTHRHOH Im'i(\,"'-lﬂllﬂk'{)ﬁ IOBHITHH.
UVBCTEA OTBCTCTBCHHOCTH 38 CBOIO CTpany

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

bubnnorexa LIOK
https://m.cdsoo.r/7f41a636

butaunoreka LIOK
https://m.cdsoo.ru/7f41a636

butanoreka [IOK
https://m.cdsoo.ru/7f41a636

Pa3xen 4. Xamus u okpyxaomas cpeaa

(%]

4] Belecrsa u marepuasbl B 5)KM3HU YellOBEKa

PesepBHoe Bpems 3

OBIIEE KOJIMYECTBO YACOB ITO ITPOTPAMME 68

DRPHCTHUCCKHE  Goceiibl.  Halpaiiciibie  Ha
QopMHpOBAHHE v OOYUAIONIHXCH  BRICOKOTO
VPOBHS  IYNOBHO-HPABCTRSHIONO  PAIBHTHSL
OCHOBAHHOTO HA TIPHASTAR 00ICUETIOBCICCKHY H

POCCHHCKHX TP IHIHOMILIN JAVXOBHBIX
HEHHOCTEH, W IPAKTHUSCKON TOTOBHOCTH UM
A IOBATE.

T)BPHC'I'H'IOCKH\.‘. ﬁUCG.'-l])]. S IAHEA H IPYINOBBIC
ITPOCKTEI HATIPARICHHBIC Ha (il()p!'lllp(llk‘llll-ic ¥
(ﬁ}"llﬂl{llllHXC}I AKTHBHOH 11):1)({;1:11|cmi«i THITHA.
UVBCTREA OTBCTCTBCHHOCTH 38 CBOM CIpany

butanoreka [IOK
https://m.cdsoo.ru/7f4 12636

bubaunorexka LIOK
https://m.cdsoo.ru/7f41a636




