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1. COAEPX KXAHUE YYEBHOI'O IIPEJJMETA

8 kiaacc

Pa3nes 1. OcHOBHBIC MOHATHS XMMHH (YPOBEHb aTOMHO-MOJICKYJ/ISIPHBIX NPeACTABJICHUN)

[Ipeamer xumun. X¥MHs Kak 4acTh €CTECTBO3HaHUs. BemecTra
U UX CBOMCTBA. MeTO/IbI MO3HAHMS B XUMHHU: HAOIIOACHUE, SKcTiepuMeHT. [Ipuémbl OezomacHoii paboTh
¢ obopynoBanuem u BemectTBamMu. CTpoeHHe IIaMeHH.

Uucteie BemecTBa M cMecH. CrocoObl OYMCTKM BEIIECTB: OTCTaMBaHUE, (UIBTpOBaHUE,
BBIIIAPUBAHUE, KPUCTAIUIM3ALUUS, TUCTWLLILUSA. Du3nyeckue U XUMHUYECKHE SIBICHUS. XUMHUYECKHE
peakuuu. [lpu3HakM XMMHUYECKHMX pPEAKLUI W YCIOBUS BO3HUKHOBEHHUS MU TEUEHUS XUMHYECKUX
peaKkuuid.

ATOMBI, MOJIEKYJIbI U HOHBI. BelmiectBa MOJIEKYJISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHMSL.
Kpucrannuueckue u amopdubie BemiectBa. Kpucramnmueckue pemeéTku: HOHHAs, aToOMHas U
MOJIEKYJIsSIpHasi. 3aBUCUMOCTb CBOWCTB BELIECTB OT THUIIA KPUCTAIIIMYECKON PELIETKY.

[IpocTble M CiOXHBIE BelleCcTBA. XUMUYECKUM 3J€MEHT. MeTaibl U1 HeMeTaJlIbl. ATOMHas
eauHua Maccbl. OTHOCUTENBbHAS aTOMHAs Macca. SI3bIK XUMHM. 3HAKU XUMUYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA COCTaBa BellecTB. Xumuueckue (opmynsl. OTHOcUTETbHAs MOJIEKYJSIpHAs Macca.
KauecTBeHHBII W KOJMYECTBEHHBIM COCTaB BEMICCTBA. BBIYMCICHUS IO XUMHYECKAM (HOpMyIIam.
MaccoBas 1011 XUMHUYECKOT0 3JIEMEHTA B CI0KHOM BELIECTBE.

BanentHOCTh XUMHUECKUX 3JIeMeHTOB. OnpeiesieHne BaICHTHOCTH 3JIEMEHTOB 110 (hopMysie OMHAPHBIX
coequHeHmil. CocTaBieHHe XUMUUECKUX (GOopMys OMHAPHBIX COSTUHEHH 110 BaJIGHTHOCTH.
ATOMHO-MOJIEKYJIIPHOE yueHUE. 3aKOH COXPAHEHHUSI MacChl BELIECTB.

Kusnb u gesrensHocts M. B. JIomoHocoBa. Xumuyeckue ypaBHeHUs. TUIIBI XUMUUYECKUX PEAKIIUM.

Kucnopon. Haxoxnenne B mnpupoxae. Ilomyduenne kucimopoma B jabopatopuum U
npombilieHHOCTH. Du3nyeckue U XUMHUECKUE CBOMCTBA Kuciopoaa. ['openne. Okcunpl. [Ilpumenenue
kucinopona. Kpyrosopot kucnopoza B npupoae. O30H, auioTponus kKuciiopoaa. Bo3ayx u ero cocras.
3amuTa aTMOC(HEPHOTO BO3yXa OT 3arps3HEHHIA.

Bonopon. Haxoxnenue B mpupose. [lonydenue Bogopoa B 1a00paTopuu U MPOMBIILICHHOCTH.
duznyecknue U XMMHUYECKHUE CBOMCTBA Bojopona. Bogopon — BoccraHoBuTeNnb. Mepbl 0€30MaCHOCTH
pu padote ¢ BogopooM. [Ipumenenue Bogoposa.

Bopa. MeToasl onpezneneHust coctaBa BOAbl — aHaIU3 U CUHTE3. PU3NYecKre CBOMCTBA BOJIBI.
Boga B npupoae u cnocoObl €€ ourcTKH. Adpanus BoJbl. XUMUYECKUE CBOMCTBA BoAbl. [IpuMeHenue
Boabl. Boga — pactBoputens. PactBopuMocTs BemiecTB B BoAe. MaccoBasg 110511 pacTBOPEHHOTO
BEILIECTBA.

KonnuectBennele oTHOomeHus B xumuu. KommdectBo BemectBa. Monbs. MossipHas macca. 3akoH
ABoraapo. MousipHbiii 00b€M Ta30B. OTHOCUTENBHAS IIOTHOCTH Ta30B. OOBEMHBIE OTHOIICHUS Ta30B
MIPU XUMUYECKUX PEAKIUX.

Bakneiimue kjiacchl HEOPraHMUECKUX COeUHEHUNH. OKCHUIBI:
cocTaB, kinaccuukanus. OCHOBHbIE M KHUCIOTHbIE OKCUAbL. HomeHknaTypa okcujoB. Pu3nueckue u
XUMHUYECKHAE CBOMCTBA, ITOJYYEHUE U IPUMEHEHNE OKCUIOB.

I'mapoxcunel. Knaccudukanus ruapokcunoB. OcnoBanus. Cocras. 11lEnoun n HepacTBopuMBbIe
ocHoBanus. Howmenkiarypa. ®usnueckue ¢W XMMHYECKHE CBOWCTBA OCHOBaHWW. Peakuus
Heirpanuzanun. [Tonydenue u npuMeHeHre OCHOBaHUH. AM(OTEpHBIE OKCHU/IBI M THAPOKCUJIBI.

Kucnoter. CoctaB. Knaccudukamus. Homenknarypa. dusnyueckne M XUMHUYECKHE CBOMCTBA
KHCJIOT. BBITECHUTEIBHBIN PsIT METAJIIOB.

Comu. Cocras. Knaccudukanus. Homenknarypa. @usndeckue CBOMCTBa coyieil. PacTBopuMocCTh
coneil B Boje. Xumuueckue cBoiicTBa coneil. CrocoObl monydeHus coneil. [IpumeHeHHe cone.
['eneTn4eckas CBS3b MEKy OCHOBHBIMH KJIACCaMU HEOPTaHWYECKUX COETUHEHUI.

IIpakTnyeckune padorTnl

1. Tlpuémsl Ge3onacHoi paboTHI ¢ 060pyIO0BaHKEM U BenlecTBaMu. CTpoeHHE TUIAMEHH.
2. Ounctka 3arpsI3HEHHON TOBAapEHHOM COJH.

3. ITlomydyeHue u CBOMCTBA KHCIOPOJA.

4. IlomyueHue BoJOpO/a U UCCIEAOBAHNE ET0 CBOMCTB.



5. IlpuroroBieHue pacTBOPOB COJIEH ¢ ONpeaeaEHHON MacCOBOM J10Jiel pacCTBOPEHHOTO BEIIECTBA

6. Pemenue »SKCHepUMEHTAIBHBIX 3amad 1Mo TeMe «BakHeWmme Kiaacchl HEOPTraHUYECKUX
COEIUHEHUIN».

JlabGopaTopHbie ONBITHI.

1. PaccMmoTpeHHe BeUIecTB ¢ pa3IndHbIMEU (PHU3UIECKIMH CBOWCTBAMHU.

Pa3znenenne cmecu ¢ MOMONIBIO MarHuTa.

[Tpumeps! PU3NUECKUX U XUMUYECKUX SIBICHUN

O3HakoMJIeHHE ¢ 00pa3liaMH MPOCTHIX (METaIbl U HEMETAJUIbl) U CIOXKHBIX BEIIECTB, MUHEPAJIOB U

TOPHBIX MOPO/I.

Paznoxxenne ocHoBHOro kapbonara meau(1l).

Peakius 3amenieHus: Meau xene3oM

O3HakoMJIeHHE ¢ 00pa3amMu OKCUIOB

B3aumopeiictBue Bogopoaa ¢ okcuaom meau(1l)

OnpIThl, MOATBEPKIAIOIIME XWMUYECKHE CBOMCTBA OKCHJIOB, KHUCJIOT, OCHOBAaHUN, aM(OTEPHBIX

TUJIPOKCHUJIOB U COJIEH

JdemoncTpanuu.

- O3nakomiieHHe ¢ 1a0OpaTOPHBEIM O0OpYyIOBaHUEM; MPUEMBI Oe30macHo padoThl ¢ HUM. CrocoObI

OUYMCTKH BEUIECTB: KPUCTATUIN3ALNSA, JUCTUILISALIHS.

- HarpeBanmue caxapa. HarpeBanue mapaduna. ['openue mapaduna.

- BzaumopeiictBue pacTBOpoB:KapOOHATa HATpHUsl U COJSHOM KUCHOTHL, cyiabbpata menu(ll) u

TUAPOKCH/IA HATPHSL.

- BzaumopeiictBue cBexeocaxaéHHoro ruapokcuaa menu(ll) ¢ pacTBopom TIIOKO3bI MPU OOBIYHBIX

YCJIOBUSIX M TIPY HArPEBaHUMU.

- IIpumepbl NpOCTHIX U CIOKHBIX BEIIECTB B PA3HBIX arperaTHbIX COCTOSTHUSAX.

- [MapocrepkHEBbIE MOJENIN MOJIEKYJI METaHa, aMMHaKa, BOJbI, XJIOPOBO0po/1a, okcua yriepoaa(IV).

- Moaenu KpuCcTalsIMyecKuX pemeToK pa3Horo TUIIA.

- OnBITHI, MOJATBEPKAAIOIINE 3aKOH COXPAHEHHS MacChl BEILIECTB.

- @Ou3nyeckue W XUMHUYECKHE CBOMCTBa Kuciopoja. [lomyuenue u cobupaHue KUCIOpOAa METOIOM

BBITECHEHHUS BO3/lyXa M METOJAOM BBITECHEHHUS BOJBI. YCJIOBHUS BO3HHUKHOBEHHS M IPEKPAIICHHS

TOPEHUS.

- [Tonyuenune o30Ha.

- Onpenenenue cocraBa BO3yXa.

- Ananu3 Boabl. CHUHTE3 BOJIBI.

- B3zaumonelicTBre BOJBI C HATpHEM, KallbIl[Me€M, MarHUEM, OKCHJIOM Kalblius, okcuaoM yriaepoaa(lV),

okcuaoM pocdopa(V) u HcTIbITaHHE MTOTYYEHHBIX PACTBOPOB MHINKATOPOM.

- XUMUYeCKHe COeTMHEHUS KOJMYECTBOM BelllecTBa 1 MOJIb.

- OOpa31bl OKCUIOB, KUCTIOT, OCHOBAHUMN U COJIEH.

- Helitpanu3anus meEmnoyu KUCIOTON B PUCYTCTBUUA UHAMKATOPA.

Sl el

AR SRR

Paznen 2. [lepuoanyecknii 3aK0H M NEPHOANYECKAA CHCTEMAa XUMHYeCKHuX djemMenToB /1. U.
Menpeneesa. CTpoenue aroma

[lepBoHayanbHbIe MOMNBITKUA KJIACCU(PHUKAIMKA XUMHUECKUX 3JIeMeHTOB. lloHsATHe o rpymmax
CXOJHBIX JJIEMEHTOB. ECTECTBEHHBIE CEMENCTBA IIEIOYHBIX METAJUIOB M TaJoreHoB. biraropomHsie
ra3el. [lepuonuyecknii 3akoH [I. 1. Menneneesa. [lepuoanueckas cucreMa Kak €CTECTBEHHO-HAy4YHast
KJaccupUKalnsg XUMUYECKHX dJeMEeHTOB. TabmuyHas ¢opMa MpeacTaBieHHs] KiIacCHUPUKAUU
XUMHUYEeCKHX 3eMeHTOB. CTpykTypa Tabiuubl «[lepuoanyeckas cucremMa XMMUYECKUX 3JIeMEHTOB [l
N. MenpeneeBa» (kopotkas ¢opma): A- u b-rpynnel, nepuonsl. Ousnueckuil cMbICI MOPSIAKOBOIO
2JIEMEHTAa, HOMEpa Iepuoja, HoMepa Tpynnsl (A 31eMeHTOB A-rpynm). CTpoeHue aToMa: spo U
aNeKTpoHHas obosouka. CocTaB aTOMHBIX siep: MPOTOHBI M HEUTpPOHBI. M30TOmbl. 3apsa aTOMHOTO
A7pa, MaccoBO€ YMHCJIO, OTHOCHTENbHas aroMmHas Macca. CoBpeMeHHas (GOPMYIHUPOBKA IOHATHS
«XUMHUYECKHI 3JeMEeHT». OJeKTpoHHas o00o0JiouKa aroma: MOHATHE 00 SHEPreTHYecKOM YpOBHE
(97IEKTPOHHOM CJI0€), €r0 EMKOCTHU. 3alOJIHEHUE 3JIEKTPOHHBIX CJIOEB y aTOMOB 3JIEMEHTOB IEPBOr0O—
Tpetbero  nepuoaoB. CoBpeMeHHas  (QOpPMYIMpPOBKA  MEPUOAUYECKOTO  3aKOHA.  3HAYEHUE
nepuoanudeckoro 3akona. Hayunsle noctmxenus . 1. MenneneeBa: uCnpaBiIeHUE OTHOCUTEIIBHBIX
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aTOMHBIX Macc, MpPEJICKa3aHhe CYIIECTBOBAHUS HEOTKPBITHIX 3JIEMEHTOB, MEPECTAHOBKH XMMHUUYECKHX
3JIEMEHTOB B Ilepuoauyeckoit cucrteMe. JKusnb u aestenbHocts [. . Menneneena.

JleMoHCTpanmu.

dusndyeckre CBOMCTBA MICIOYHBIX METAJIIOB.

B3aumopneiicTBre okcHIOB HaTpusi, MarHusi, Gocdopa, cepsl ¢ BOJIOW, UCCIEIOBAHNUE CBOICTB
MOJYYEHHBIX MPOYKTOB.

BzaumopeiicTBue HaTpus U Kanus ¢ Bogon. Pru3nyeckue CBOMCTBA rajJOreHOB.

B3auMopeiicTBre amtOMUHHS C XJI0pOM, OPOMOM U HOJIOM

Pa3znen 3. Ctpoenue BemecTBa

3H€KTpOOTpI/ILIaTeJIBHOCTb XUMHUYCCKUX DIICMCHTOB. OCHOBHble BUIbI XI/IMI/I‘-ICCKOI;'I CBA3U:
KOBAJICHTHAsl HEMOJISIpHAs, KOBAJCHTHAs TOJIApHAs, HWOHHAs. BaJeHTHOCTh D3JIEMEHTOB B CBETE
aneKTpoHHOU Teopun. CteneHb okuciaeHus. [IpaBuna onpeaenennst CTeNeH OKUCICHUS JIEMEHTOB.
Hemonctpanuu. ConocraBiieHne GU3NKO-XUMHUYECKUX CBONCTB COCTMHCHUH C KOBAJICHTHBIMH H
HNOHHBIMHA CBA3SIMHAU
JdemoncTpanuu.
COHOCTaBHeHI/Ie (1)I/I3I/IKO-XI/IMI/I‘I€CKI/IX CBOﬁCTB COGI[I/IHGHI/Iﬁ C KOBAJICHTHBIMHU U NOHHBIMHA CBA3SAMU

9 kJacc

Pa3nes 1. MHoroo6pa3ue XuMHYeCKMX peakuui

Knaccudpukanus XMMHUYECKMX pPEaKLMH: pEeakUUHd COCIUHEHHUs, DPAa3JIOKEHHs, 3aMELIeHHUS,
oomena. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKHCIUTEIb, BOCCTAHOBUTENb, MPOIECCHI
OKHCJIEHUS U BoccTaHOBJIeHUA. COCTaBIEHUE YPAaBHEHUH OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUi
C TOMOMIIBIO MeToja JJeKTpoHHoro Oamanca. 13 TemmoBble 3((EKTHI XUMHUYECKHX pPEaKIHii.
OK30TepMUYECKHE M DHAOTEPMUYECKHE Deakuuu. TepMoxumudeckue ypaBHeHus. Pacd€rsl 1o
TEPMOXUMHUYECKUM ypaBHEHUSM. CKOpPOCTh XUMHUYECKUX peakuuii. DakTopbl, BIUSIONINE HA CKOPOCTh
XUMHYecKUX peakuuil. [lepBoHayanbHOe mpeacrasieHue o karanuze. O6parumele peakuuu. [lonstue o
XMMHYECKOM paBHOBECHMH. XHMHUYECKHME pEaKUUW B BOJHBIX pPACTBOpax. OJIEKTPOJIUTHI U
HeleKTposnThl. Monbl. KaTnoHbl M aHnonsl. ['mzapaTHas Teopust pacTBOPOB. DJEKTPOIMTHYECKAsS
JUCCOITHAITUSL KUCTIOT, OCHOBaHUM U coiieid. Crabble U CHIIbHBIC DJIEKTPOIUTHL. CTENeHb JUCCOIHAIIIH.
Peakiiun MoHHOro oOMeHa. YCIOBHS TEUEHHUS peakluil MOHHOro oOMeHa 10 KOHIA. XUMHYECKHe
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COEJUHEHHM B CBeTe MpeJcTaBieHUuil 00
NMEKTPOJINTUYECKON JUCCOLMALUMU W OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuusax. llomarne o
TUAPOIIU3E COJIEH.
IIpakTnyeckune padorTel
1. M3yuyeHue BIUSHUS YCIOBHUM NPOBEICHNS XUMUYECKON PEAKIIUN HA €€ CKOPOCTb.
2. Pemenue sKCHEpUMEHTAIBHBIX 3anad Mo Teme «CBONCTBAa KHMCIOT, OCHOBAaHMW M COJEH Kak

JIEKTPOJIUTOBY.
JlabopaTopHbie ONBITHI:

1. Peakuuu oOMeHa MeXly pacTBOPaMU 3JIEKTPOJIUTOB
JdemoncTpauuu
[IpuMepsl 9K30- ¥ SHIOTEPMHUUYECKUX PEAKIUH.
B3auMozeincTBre IUHKA C COISTHOM U YKCYCHOM KHUCIIOTaMH.
B3anMopeiicTBre rpaHyIMpOBaHHOTO [IMHKA M IUHKOBOW IBUIM C COJISTHOM KUCIIOTON. B3aumopeiicteue
okcuaa meau(Il) ¢ cepHoil KMCIOTOM pa3HOI KOHIIEHTpa
HcnbiTanne pacTBOPOB BEIIECTB HA AIEKTPUUECKYIO ITPOBOIUMOCTb.
JIBU>KEHHE NOHOB B JIEKTPUYECKOM I10JI€.
PacuérHble 3a1a4u.
Brruncnenus no TEpMOXUMHUYECKUM YPAaBHEHUSAM PEAKIIMIMA

Paznen 2. MHorooOpa3ue BeuecTn
HemeTanbl.
['anorensl. [lonokeHue B MEPHOAMYECKONW CHCTEME XHMHUYECKUX SJIEMEHTOB, CTPOSHUE HX
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atoMoB. Haxoxnenue B npupone. Pusnueckue U XMMHUYECKHE CBOMCTBA rajoreHoB. CpaBHUTEIbHAs
XapaKTEpUCTHKA TajoreHoB. [lomydyenne n npuMeHeHue ranoreHoB. Xinop. Ousnyeckne 1 XUMHYECKHE
cBoiicTBa xisopa. Ilpumenenue xnopa. Xnopoogopon. dusnueckue coiictsa. Ilomyuenue. ComnsHas
kucnota u e€ conu. KadecTBeHHas peakuusi Ha XJIOpUI-UOHBI. Pacno3HaBaHue XJIOpUAOB, OPOMUIOB,
HOJIUJIOB.

Kucnopon u cepa. [lonoxxenue B MepuoIUYECKON CUCTEME XMMUYECKUX IJIEMEHTOB, CTPOEHHUE
ux atomoB. Cepa. Asnorponus cepbl. Puznyeckue U XUMHUYecKue cBoiicTBa. Haxoxenue B npupose.
[Ipumenenue cepsl. CepoBomopon. CepoBonopoaHas KuciioTa U €€ coau. KauecTBeHHast peakuus Ha
cynbhua-uonsl. Oxcup cepbi(IV). @usnueckne n xumuueckue cpoiictBa. [Ipumenenue. CepHucras
kuciota U e€ conu. KauectBennas peakiusi Ha cynbhuT-uoHbl. Okcun cepwi(VI). CepHas kucniora.
XUMHUYECKHE CBOWMCTBAa pa30aBICHHONM W KOHIICHTPUPOBAHHOW CepHOM KucioThl. KadecTBeHHas
peakuus Ha Cylab(GaTHOHbI. XUMUYECKUE PEAKIINH, JeKalIe B OCHOBE MOJIYYCHHS] CEPHOM KHUCIIOTHI B
[IPOMBILIIEHHOCTH. [IprMeHeHne cepHOM KUCIIOTBHI.

A3zot u docdop. [lonoxenne B nepuoguIecKOr CUCTEME XUMUYECKUX DJIEMEHTOB, CTPOSHUE UX
aToMOB. A30T, pU3NUECKHE U XUMHUYECKHUE CBOMCTBA, MOJTy4YeHUE U IpuMeHeHne. KpyroBopot azora B
npupoje. Ammuak. @u3nuecKue U XMMUYECKHE CBOMCTBA aMMMAKa, MOJydeHue, npumeHeHue. Conu
aMMOHUs1. A30THas KHUCJIOTa U €€ cBoicTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCHOTHL. [lomyuenue
a30THOM KUCJIOTHI B Jaboparopun. XUMUYECKHE PeaKkuy, Jexamue 14 B OCHOBE MOIYYeHUs a30THOM
KHUCIIOTBI B IpOMbIIIeHHOCTU. [IpumeHeHue a3oTHOW KuciaoTel. Conu a30THOM KHUCIOTBI M HX
npuMeHenue. AsorHbele ynoOpenus. dochop. Amnorpornus ¢ochopa. duznueckue U XUMUYECKUE
croiictBa pocdopa. Oxcun dochopa(V). @ocdopnas kucnora u e€¢ conu. DochopHbie ynodpeHus

VYrinepon u kpemuuid. [lonoxxeHne B MepUOIUYECKON CHUCTEME XMMHUYECKUX HJIEMEHTOB, CTPOCHUE
UX aToMOB. Yriepond. AjuioTponus yriaepoaa. PuU3MUecKHME M XUMHUYECKHE CBOMCTBA yriepoja.
AncopOuus. YrapHblid Tra3, CBOMCTBA M (PU3MOJOTHYECKOE JICHCTBHUE HA OPraHM3M. YTJCKHCIIBIN Ta3.
VYronpHast kucnora u e€ conu. KauecTBeHHast peakiusi Ha KapOoHaT-HOHBI. KpyroBopoT yriepoaa B
npupoae. Oprannyeckue coequHenus yrieponaa. Kpemuuit. Oxenn kpemuusi(I1V). Kpemuueas kuciora
u e€ conu. Crexno. LlemeHr.
MeTanibl.

[Tono’keHne MeTalioB B INEPUOJUMYECKOW CHCTEME XHUMHYECKHMX 3JIEMEHTOB, CTPOCHHE HX
aToMOB. Meramnuueckass cBs3b. Pu3MyecKkue CBONCTBa METaUIOB. PsiJ aKTUBHOCTH METaJUIOB
(2TEKTPOXUMUYECKUN Psil HATPSDKEHU METaIoB). XUMUYECKHE CBOMCTBA MeTaITOB. O0IIIMe criocoOb!
nony4yeHus: Metamuio. CrutaBel MeTasuioB. Lllenounsie MeTansl.

[Tono>keHre IMIETOYHBIX METAJUIOB B MEPUOJUYECKONM CHCTEME, CTPOEHHME HUX aTOMOB.
Haxoxnenue B nmpupone. @usndeckue U XMMHYECKHE CBOMCTBA IIENOYHBIX MeTauioB. [IpuMenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[Ilenouno3emenbHble MeTaulbl. [lon0keHne MEN0YHO3EMENBHBIX METAJUIOB B IEPUOIANYECKON
CUCTEME, CTpOeHHME HuX aToMmoB. Haxoxnenue B mnpupone. Maramii M KaJblMii, MX BaKHEHIIME
coeanHeHus. JKECTKoCTh BOBI M CIIOCOOBI €€ YCTpaHEeHHUS.

Amomunuil. IlonoxeHue amOMUHUSA B IEPUOJAMYECKOM CHUCTEME, CTPOCHHME €ro aToMa.
Haxoxnaenue B npupozge. @usnueckne 1 XMMHUYECKHE CBOMCTBA alfOMHUHMS. [IpuMeHeHne amoMHUHUS.
AMpoTepHOCTb OKCHIA ¥ THAPOKCUIA aTFOMUHUSL.

Keneso. [lonoxxeHne xeneza B NEPUOIUUECKON CUCTEME, CTPOEHHE ero atoma. HaxoxneHue B
npupoae. OPu3nveckne U XMMUYECKUE CBOWCTBA Xkeje3a. BaxkHellune coeuHEHUs Kee3a: OKCHIBI,
ruapokcussl u conn xenesa(ll) u xenesa(Ill). KauectBennsle peakiuu Ha nousl Fe?* u Fe3*
JlabopaTopHbIe ONBITHI:

2. BeITecHEHHE TajloreHaMu IpyT Ipyra U3 pacTBOPOB UX COEAMHEHUN

3. O3HakoMyIeHHEe ¢ 00pa3liaMu Cepbl U €€ MPUPOIHBIX COSTUHEHHH.

4. O3HaKkoMIIEHHE C 00pa3LiaMu cepbl U €€ MPUPOIHBIX COSTUHEHHH.

5. KauecTtBeHHbI€ peakiiu Ha CyabQuI-, CyIb(pUT-, CylnbpaT-nOHBI B PACTBOPE.
6. BzaumopeiicTBre coseit aMMOHMS CO LIeI0YaMu

7.. KauecTBeHHas peaklys Ha YIJIEKUCIIBIN ra3.

8. KauecTBeHHas peakuusi Ha KapOOHAT-HOH.

9. N3yuenune 0O6pa3IioB METAIIIOB.

10. BzaumopeiicTBuE METaNIOB C PaCTBOPAMHU COJIEH.




11. O3HakoMIIeHHE CO CBOMICTBAMU M MPEBPAIIECHUSIMHI KapOOHATOB M TMIPOKapOOHATOB.
12. Tlony4yeHue ruIpoKCH/Ia aJTFOMUHHS M B3aUMOJICHCTBUE €r0 C KUCIOTAMHU U IIEJI0YaMHU.
13. KauecTBeHHbIe peakiuu Ha MoHbI Fe?* u Fe*
IIpakTuyeckas padora
3. Tlomy4yeHue COITHOM KUCIOTHI U U3y4YEHUE €€ CBONCTB
4. PeureHune skciepUMEHTANBHBIX 3a4a4 1o Teme «Kucnopon u cepa»
4. [lonyyeHre aMMuaKa U U3y4eHUE €ro CBOWCTB.
5. [Tonyuyenune oxcuna yriaepona(IV) u usyuenue ero cBoricts. PacmosHaBanue kapOoHATOB
6. Pemienue skcnepuMeHTanbHbIX 3a1a4 1o TeMe «Hemeramnsl [V — VII rpynn u ux coequHeHuin».
7. Penienne 3kCIepuMEHTANBHBIX 33/1a4 10 TeMe «MeTaulbl U X COeAUHEHUSD.
JdeMoHcTpanuu.
- dusnyeckue cBOKCTBA rajlOreHOB.
- [lonyuyeHnue xJ10poBOIOPOJA U PACTBOPEHHE €TI0 B BOJE.
- AnoTponHbie MOAU(DUKAIIH CEPBI.
- O6pa3Lbl MPUPOJHBIX CYITb(PHUIOB U CYIb(PATOB
- [lonyueHne aMmmuaka u €ro paCTBOPEHHE B BOJIE.
- O0Opas3Lbl MPUPOTHBIX HUTPATOB U GochaToB
- Mopenu KpucTaJUIMYECKUX PEHIETOK anMasa U rpadura.
- OOpas31bl TPUPOIHBIX KApOOHATOB U CUIIMKATOB
- OO6pa3npl BaXHEWIIUX COCIWHEHUN HATPHS, Kalus, MPUPOIHBIX COCIWHEHUN MarHus, KaJbLUs,
AIIOMHUHMUS, Py JKeJe3a.
- B3aumopelicTBre MIEI0UHBIX, ETOYHO-3EMEIbHBIX METAJUIOB U aJIFOMUHUS C BOJIOM.
- Cxuranue xesne3a B KUCIOPOJIE U XJIOPE.
Pacuérubie 3agaun.
Boluncnenus no XUMUYECKUM YpaBHEHHUSM Macchl, 00bEMa U KOJIMUYECTBA BEIIECTBA OJIHOTO U3
MIPOJYKTOB PEAKIIUU IO MAaCCEe UCXOJAHOTO BEIIeCTBa, 00BEMY UM KOJIMYECTBY BEIIECTBA, COACPKAILIETO
ONPEACIEHHYIO JOJIO TPUMECEI

Paznen 3. Kparkuii 0030p BaskHellIUX OpraHudecKMX BellecTB

IIpeamer opranndecko xuMuu. HeopraHnueckne W OpraHMYECKHE COCOUHEHUA. YTIIepos —
ocHOBa *M3HU Ha 3emiie. OCOOEHHOCTH CTPOEHUs aTOMa yTJIepoAa B OPraHUYECKUX COEIMHEHMsX. 15
VYrneBonoponsl. IlpenenbHble (HachllllEeHHBIE) YIIIEBOAOPOAbl. MeTaH, 3TaH, MpOoMaH — MpocTeine
NPEJCTaBUTENIN  NPEIENbHBIX  YriaeBoJopofoB.  CTpykTypHble  (GOpMYJbl  YIJIEBOJOPOJIOB.
['omonornueckuii psx MpenenbHbIX YIIIEBOAOPOA0B. I'oMonoru. @u3nyeckne 1 XMMUYECKHE CBOMCTBA
IIpEACIIbHBIX YII€BOAOPOAOB. Peakuuu ropenus u 3amelneHus. HaxoxaeHue B npupoje NpeaenbHbIX
yraeBoaopoaos. Ilpumenenne merana. HenpenenbHble (HEHACBIILIEHHBIE) YTIE€BOAOPOAbl. DTHIECHOBBIN
pAI HENpeneabHBIX YIIEBOAOPOAOB. JTHIeH. DU3ndeckre 1 XUMUYECKUE CBOMCTBA dTUIIEHA. Peaknus
npucoenvHeHus. KadecTBeHHbIE peakiuu Ha J3TWieH. Peakums nommMepusanuu. [lonustumen.
[Ipumenenne sTuiieHA. ALETHICHOBBIM DS HENPENENbHBIX YIIeBOAOponoB. AneruineH. CBolicTBa
aneruwieHa. IIpumenenue aunermneHa. IIpousBogusie yrineBogoponos. KpaTkuil 0030p opraHudeckux
COEJMHEHUIl: OJJHOATOMHBIE CHUPTHI (METaHOJ, 3TaHOJ), MHOTOATOMHBIE CIUPTHI (STUJIEHTIHUKOJIb,
TNIMLEPUH), KapOOHOBBIE KHUCIOTHl (MypaBbHMHAs, YKCYCHas), CJIOKHbIE€ 3(QHpbI, >KUPBI, YIJIEBOJbI
(rmroko3a, caxaposa, Kpaxmall, IeJUII0jIo3a), aMMHOKHUCIOTHI, Oeiku. Ponb OenKkoB B OpraHusme.
[lonsiTHE O BBICOKOMOJEKYIAPHBIX BemiecTBax. CTpyKTypa IOJIMMEPOB: MOHOMED, IOJHUMED,
CTPYKTYPHOE 3BE€HO, CTEIICHb NOJMMepu3atuu. [1oaudTHIIeH, MONMUIIPONUIICH, IIOJTUBUHUAIIXJIOPU.
JdemoHcTpaumu.

- Mozaenu MoJieKya OpraHu4eCKux COeIMHEHUMN.

- l'openue yrneBonopoaoB u 0OHapy)eHHE MPOTYKTOB UX TOPEHHUS.
- [lomyuenue sTuseHa.

- KayecTBeHHbIE peakuy Ha YTUIICH.

- PacTBOpeHue dTUII0BOrO CIMPTa B BOJIE.

- PacTBOpeHue riunepuna B BoJie.

- [lonydeHue U cBOMCTBA YKCYCHOM KHMCIIOTBI.



- UccnenoBanue CBOWCTB KUPOB: PACTBOPUMOCTD B BOJIE M OPTaHUYECKUX PACTBOPUTEISX.
- KauecTBeHHas peakuys Ha INIIOKO3Y U KpaxMall.
- O6pa3Lbl U3aeNui U3 MOJIMATUIICHA, TIOJIUITPOIHIICHA

2. TEMATHYECKOE IINTAHUPOBAHUE

8 ki1ace
Ne n/m Ha3Banue Tembl KonunyecTBo yacoB
ABTOpCKas Pabouas
nporpaMMa | mporpamma
1 OcHOBHBIE NOHATHUSI XUMHH 51 50
[Tpeamer xumun 6 6
[IepBoHaYaJIbHBIC XUMUYECKUE TOHSATHUS 14 11
Kucnopon 5 5
Bonopon 3 3
Bopa.PactBopbl 7 7
KosnyecTBeHHbIE OTHOLIEHUS! B XUMHUH 5 6
OCHOBHBIE KJIaCChl HEOPTaHUUECKUX COCTMHEHUN 11 12
2 Iepuoauyeckuii 3aKOH M MEPHOAMYECKAS] CUCTEMA XUMUYECKUX 7 5
37eMeHTOB /I. . Menneneea. CTpoenune aroma
3 Crtpoenue BemecTBa. XUMHYECKasl CBSI3b 7 5
Peseps 5 8
Htoro 70 68
IlepeyeHb KOHTPOJIBHBIX padoT 8 Ki1acce
Ne Kon-Bo
Tema
/1 4acoB
1 [TepBoHayanbHbIE XUMUYECKHE TTOHATHS 1
2 Kucnopon. Bogopon .PactBopsl. Bona 1
3 OcHOBHBbIE KJIaCChl HEOPTAHUYECKUX COEAMHEHUN 1
4 «IIepnonnueckuii 3akoH . 1. Menneneesa», «Ctpoenue atomay, «Ctpoenue Bemecrsay. | 1
Hroro 4
Ilepeyenb npakTH4ecKkux pador 8 kiace
Ne Koi-Bo
Tema
n/n 4acoB
1 IIpakTuyeckas padora 1. [Ipuems! Oe3omacHo paboThl ¢ 000pPYIOBAaHUEM U BellecTBaMu. | 1
CrpoeHnue niameHu
2 | IIpakTuyeckas padora 2. OuncTka 3arps3HEHHON OBAPEHHON COJIH. 1
3 IIpakTnyeckas padora 4 IlonydyeHne KHCI0pPO1a M U3YUEHHUE €TO CBOMCTB. 1
4 | HpakTnueckas padora S IloayyeHune Bogopo/ia U U3yUYE€HHUE €ro CBONCTB. 1
5 IIpakTnyeckass padora 6. IlpuroroBneHue pacTBOpoB coiieil ¢ omnpenenéHHOW MaccoBoi | 1
J10JIel pacTBOPEHHOTO BEILIECTBA.
6 IIpakTuyeckas padora 7. PemeHue 3KClEpUMEHTANbHBIX 3a4ad 1o teme «Baxneitmme | 1
KJIACChl HEOPTAHUYECKUX COCTUHEHUH ».
Htoro 6
9 kjacc
Ne n/nt HazBanue Temsl KonnuecTBo yacos
ABTOpCKas PaGouas
mporpaMMa | Iporpamma
1 MHoroo0pa3ne XuMHYECKHX peakuui 15 13
MHoroo6pa3ue BelecTn 43 37




3 IlepBoHauYa/IbHbIE CBeIEeHUS 00 OPraHUYeCcKHX BellecTBax 9 8

Peseps 3 10
HTtoro 70 68
IlepeyeHb KOHTPOJILHBIX padoT
No Kou-Bo
Tema
/1 4acoB
1 MHoroo6pa3ue XUMHYEeCKUX PEaKIril 1
2 I"anorensl. Kucnopon u cepa.. 1
3 A3zot u pochop. Yraepoa n kpemHui 1
4 Merajuibl 1
Hroro 4

Ilepeyenb npakTHYeCKUX padoT

Ne Kon-Bo
Tema

/1 4acoB

1 N3ydeHune BIUsgHUS YCIOBUN MPOBEACHUS XUMHUECKON PEaKIIMu Ha €€ CKOPOCTh. 1

2 Pemienne skcnepuMeHTANIbHBIX 3a1a4 110 TeMe «CBOMCTBA KUCIOT, OCHOBaHUH U coneit | 1

KaK 3JICKTPOJIMTOB).

3 [TonydyeHune coJISTHOM KUCIIOTHI U U3yYEHHE €€ CBOMCTB. 1

4 Pemenue sxcnepuMeHTaNbHbIX 3a4a4 1o Teme «Kucnopon u cepay.. 1

5 [TonyyeHue aMmMuaka 1 M3y4€HHUE €ro CBOMCTB 1

6 [Tonyyenne okcupma yraepona (IV) m wum3ydenme ero cBoiictB. PacmosnaBanme | 1
KapOOHATOB

7 Penienue skcnepuMeHTaIbHBIX 331a4 10 TeMe «MeTajuibl U X COSTUHEHUS. 1

Hroro 7

3. IIVIAHUPYEMBIE PE3YJIbTATBI U3YUYEHUSA XUMUUN

IJDTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA KYPCA XM

JInuHOCTHBIE PE3YyNbTATHI:

*  BOCIHMTaHUE POCCUHCKOM Tpa’kAaHCKOM WAEHTHYHOCTU: MATPUOTU3MA, JIOOBH M YBOXKEHHUS K
OteuecTBy, YyBCTBa rOpJOCTHU 32 CBOIO Po/iMHYy, 3a pOCCHHCKYIO XMMHUECKYIO HAyKY;

*  (opMupoBaHHE LIETOCTHOIO MHMPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKM M OOIIECTBEHHOW NPAKTHKU, a TaKXKE€ COLUAIbHOMY, KYJIbTYPHOMY, S$I3IKOBOMY U JYXOBHOMY
MHOTI000pa31io COBPEMEHHOIO MUPA;

*  (opmMupOBaHUE OTBETCTBEHHOTO OTHOILLIEHUS K yUYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH K CAMOPA3BUTHIO U
caM000pa30BaHUIO Ha OCHOBE MOTHMBALIUU K OOYYEHHIO U MO3HAHUIO, BEIOOPY MPOGUIBHOTO 00pa3oBaHus Ha
OCHOBE HMH(pOpPMAIMM O CYIIECTBYIOIMIMX MpPOPeccHsX U JHUYHBIX HNPOPECCHOHANBHBIX MPEANOYTEHUH,
OCO3HAaHHOMY TOCTPOCHMIO MHIMBHYaJbHOH 0Opa30BaTeNbHOW TPAaeKTOPUM C YUETOM YCTOMUMBBIX
MO03HABATEJIbHBIX HHTEPECOB;

*  (opMupoBaHHE KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 0Opa30BaTeNbHOW, OOIIECTBEHHO IMOJIE3HOM,
y4eOHO-UCCIIeI0BaTeNbCKON, TBOPUECKON U IPYIUX BUJAX JESATEIbHOCTH;

*  (opMupoBaHHE MOHMMAHUS LEHHOCTH 3J0POBOTO U O€30MacHOro obpasza >KM3HM; YCBOCHHE MPaBUII
WHAMBUAYAJIbHOTO U KOJUIEKTUBHOTO O€30MAaCHOTO IMOBEACHUS B UYPE3BbIUAMHBIX CHUTYALMSIX, YTPOKAIOLINX
YKU3HU U 370POBbIO JIIOJIEN;

* (QopmupoBaHUE TO3HABaTEeNbHON M HWH(DOPMALMOHHOW KYIbTYpbl, B TOM 4YHCII€ Pa3BUTHE HABBIKOB
CaMOCTOSITENIbHOU pabOoThI ¢ yUeOHBIMU NTOCOOUSIMHU, KHUTAMH, TOCTYITHBIMU HHCTPYMEHTAMHU M TEXHUYECKUMHU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA;

*  (opMupoBaHHE OCHOB PKOJIOTMUECKOTO CO3HAHMS Ha OCHOBE MPU3HAHUS IIEHHOCTH JKM3HU BO BCEX €€
NPOSIBJICHUSAX U HEOOXOMMOCTH OTBETCTBEHHOT'0, OEpEXHOT0 OTHOIIECHUS K OKpYXaroleil cpene;

* pa3BUTHE TOTOBHOCTHM K pELICHUIO TBOPYECKHUX 3a/lad, YMEHHUs HAaXOAWUTh aJIeKBaTHBIE CIOCOOBI
MOBEJICHUS U B3aMMOJAEUCTBHS C MapTHEPaAMU BO BpeMs y4eOHOM M BHEYUYE€OHOH NesATeTbHOCTH, CIIOCOOHOCTH
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OLICHUBATh NPOOJEMHbIE CHUTyallMd W OINEPAaTHBHO IPHHUMATh OTBETCTBEHHBIC pPEIICHHUS B pa3IMYHBIX
NPOIYKTUBHBIX BHJAX JCSATENbHOCTH (y4eOHas ITOMCKOBO-HMCCIIEAOBATENbCKasl, KIyOHas, MPOEKTHas,
KpPY’KKOBas U T. I.).

MertanpeamMeTHbIE pe3yIbTaThl.

MeramnpeaMeTHble pe3yJbTaThl BKJIIOYAIOT OCBOEHHBbIE OOYYAIOIUMUCS MEXIPEAMETHbIE IMOHATHS U
YHHUBEpCaIbHbIEC yUEeOHbIE N1EUCTBUS (PETYIATUBHBIE, I03HABATEIbHBIE, KOMMYHUKATHUBHBIE).

MesxnpegMeTHbIe TOHATUS

VYcnoBueM (GOpPMHPOBAHUS MEXKIPEAMETHBIX MOHATHH, TakuX, Kak cUCTeMa, (akT, 3aKOHOMEPHOCTb,
(eHOMEH, aHanu3, CUHTE3 SBISETCA OBJIAJCHHE OOYYarOUIMMHCA OCHOBAMH YMTATEIbCKOM KOMIIETEHLIUH,
npruoOpeTeHne HaBBIKOB PadOTHI ¢ HH(OpMaIue, yqactue B MPOSKTHON JEATEIbHOCTH.

ITpu m3yueHun xumuM OOyYarOIIMECs YCOBEPILIEHCTBYIOT HPUOOPETEHHbIE HAa INEPBOM YPOBHE HABBIKU
pabotel ¢ wuHpopmammerd u monosHAT HX. OHHM cMOryT paboTarh € TEKCTaMH, NpeoOpa3oBbIBATH U
UHTEPIPETUPOBATH COAEPIKALIYIOCA B HUX MH(DOPMAIUIO, B TOM YHCIIE:

* CHCTEMaTH3UpPOBaTh, CONOCTABJIATH, AHAIM3HPOBATH, 0000WIATh W HHTEPIPETUPOBATH HH(OPMAIHIO,
COJIEPKALIYIOCS B TOTOBBIX MH(OPMAIIMOHHBIX 00BEKTaX;

* BBJICISTH IVIAaBHYIO M HM30BITOUHYIO MH(OPMAIIMIO, BBITIOJIHATH CMBICIOBOE CBEPTHIBAHWE BBIJCICHHBIX
(bakTOB, MBICIIEH; NPEACTaBIATh HHPOPMALIMIO B CKATOH cloBeCHOH (GopMme (B BHUJE IJIaHA WM TE3UCOB) U B
HarJsIIHO-CUMBOJIMUECKO ¢dopme (B Buae Tabnmi, rpa@uyeckux CXeM M AuarpaMM, KapT MOHATHH —
KOHIIETITyaIbHbIX AMAarpaMM, OIIOPHBIX KOHCIIEKTOB);

* 3aM0JIHATH U JOTIOJIHSTH TaOJIULbI, CXEMBbI, IUAarPaMMBbl, TEKCTBI.

B xone u3ydyeHus XumMuM OOydaromgecs HNPUOOPETYT ONBIT HMPOEKTHOM AEATENbHOCTH KaK 0co0OMH
dbopmbl  yueOHON  pabOThl, CIOCOOCTBYIOIIEH BOCIHTAHUIO CAMOCTOSITEIBHOCTH, WHHUIIMATUBHOCTH,
OTBETCTBEHHOCTH, MOBBIIICHUIO MOTHBALMU U 3(PPEeKTUBHOCTH y4eOHON NEeATENbHOCTH; B XOJ€ pealu3aliuu
MCXOJHOI'O 3aMbIcia Ha MPaKTUYECKOM YPOBHE OBJIQ/ICIOT YMEHHUEM BBIOMpATh aJIEKBaTHBIE CTOSIIEH 3aj1ade
CpeACTBa, IPUHUMATh PEIICHUS, B TOM YHUCIIE U B CUTYyalUsX HeonpeaeaeHHOocTH. OHM MoTydaT BO3MOXKHOCTb
pa3BUTh CIOCOOHOCTHh K pa3pabOTKE HECKOJbKHUX BAPUAHTOB PELICHMM, K MOMCKY HECTaHJAPTHBIX PEIICHUH,
IIOUCKY U OCYILECTBIICHHIO Han0osIee NPUeMIIEMOTO PELICHHUS.

VYHuBepcanpHble yueoHble Aeiictus (Y'Y ):

Perynarusneie YV /I:

*  CaMOCTOATEIbHO OMPENENATh LEeTN OO0y4deHMs, CTaBUTh U (OPMYJIHPOBATh HOBBbIE 3a/Jayd B yuede u
MIO3HABATEJILHON IE€ATEIbHOCTH, Pa3BUBaTh MOTUBBI U HHTEPECH CBOEH 03HABATEIBLHON JEATEIIBHOCTH;

* BBIBUTaTb BEPCUM pEHIEHHs] NpoOJieMbl, OCO3HAaBaTh KOHEYHBIM pe3yslbTaT, BHIOMpaATh U3
IPEJUIOKEHHBIX M UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS LIEIIH;

*  COCTaBJISITh (MHAMBUAYAIBHO WIH B TPYIIIE) TUIaH PEeLIEHUs IPOoOIeMBl;

* paloTas HO IUIaHy, CBEPATh CBOU ACWUCTBUS C LENbIO M, IPU HEOOXOIUMOCTH, UCHPABIATH OIIMOKH
CaMOCTOSITENIbHO;

* B JMAaJOre C yYUTEJEM COBEPIIEHCTBOBATh CAMOCTOSTEIHHO BEIPA0OTaHHBIE KPUTEPUU OLIEHKH.

ITo3naBarenwubie YV /:

*  aHAJIM3MPOBATh, CPABHUBATH, KJIACCU(PULIUPOBATH U 0000IIaTh (PAKTHI U SBIEHUS. BBIABIATH NPUUMHEI
U CIIEZICTBUS POCTHIX SIBJICHUM;

*  OCYILECTBJIATH CpaBHEHHE, KJIACCH(PUKAIINIO, CAMOCTOATENILHO BBIOMpAas OCHOBAHUS M KPUTEPUU IS
YKa3aHHBIX JOTMYECKHX Ollepaluii;

*  CTPOHUTH JIOTHYECKOE PACCyKIEHHUE, BKIIIOYAIOIIEE YCTAHOBIIEHNE IPUUNHHO-CIIEICTBEHHBIX CBA3EH;

*  CO3J1aBaTh CXEMaTHYECKHE MOJEIU C BBIJCICHUEM CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa;

*  COCTaBJIATH TE€3MCHI, PA3JIMYHbIE BU/IbI IUNIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.);

* npeoOpa30BbIBaTh HH(OPMALIHUIO U3 OJHOTO BUJIA B IpYroi (TabIauIly B TEKCT U MIp.);

* yMeThb ONpEIeNsATh BO3MOXKHBIE MCTOYHUKH HEOOXOAMMBIX CBEJCHHUH, IPOU3BOAUTH IOHMCK
uH(pOpMallii, aHAJTU3UPOBATh U OLIEHUBATH €€ I0CTOBEPHOCTb.

KommynukatusHele YV /I:

*  OIpenesTh BO3MOXKHBIE POJIM B COBMECTHON JESATENIbHOCTH;

*  WUIpaTh ONPEIEICHHYIO POJIb B COBMECTHOM AEATEIbHOCTH;

*  MPUHUMATh MO3UILIHIO cOOECEeTHUKA, TOHUMAas MTO3UIUIO APYroro;

*  CTPOMTbH NO3UTHBHBIE OTHOILIEHHS B Mpoliecce yueOHO! U M03HABaTeIbHOM 1A TeIbHOCTH;



® KOPPCKTHO U ApryMCHTHPOBAHHO OTCTAMBATL CBOKO TOYKY 3pCHUA, B OUCKYCCUU YMCTH BBIJIBUI'ATb
KOHTPapryMEHTHI, iepe)pa3upoBaTh CBOIO MBICIIb,

° KPUTHYCCKU OTHOCUTHCS K CO6CTB€HHOMY MHCHUIO, C JOCTOMHCTBOM IIPU3HABATH OH_II/I60‘-IHOCTB CBOCTO
MHEHHUSI (€CJTM OHO TaKOBO) M KOPPEKTHPOBATH €T0;

*  IpeIarath AIbTEPHATUBHOE peIleHNe B KOH(IUKTHOW CUTYallUH;

*  BBLICNATH OONIYIO TOYKY 3PCHUS B IUCKYCCHUHU;

*  OpPraHM30BBIBAaTH y4eOHOE B3aUMOJICHCTBUE B TPYIIIC;

*  YUYUTHIBATh pa3HbIC MHECHUS M HHTEPECHl 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO.

[IpenMeTHbIEC pe3yIbTaThI:

BbInmyckHUK Hay4uTCs:

*  XapakTepHU30BaTh OCHOBHBIE METO/Ibl IO3HAHUS: HA0JII0IEHUE, U3MEPEHNUE, SKCIIEPUMEHT;

*  ONHCHIBaTh CBOMCTBA TBEPAbIX, MXHIKHUX, Ta3000pa3HbIX BELIECTB, BbIAEIAS HUX CYIIECTBEHHbIE
NPU3HAKH;

*  PAacKpBIBATH CMBICI OCHOBHBIX XMMHYECKHUX HOHATHH «aTOM», «MOJEKYJa», «XUMHUECKUH 3JIEMEHT»,
«IIPOCTOE BEILECTBO», «CJI0KHOE BEIIECTBO», «BAJIEHTHOCTbY, «XUMHUYECKAsl pEaKLUs», UCIIONb3ys 3HAKOBYIO
CHUCTEMY XUMHUU;

*  packpblBaTb CMBICI 3aKOHOB COXpPAaHEHHMS MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHON TEOPUH;

*  pa3nuyaTh XMMHYECKHE U (PU3UYECKUE SBICHMUS;

*  Ha3bIBaTh XMMUYECKUE HJICMEHTHI;

*  OIpEelessITh COCTaB BEIIECTB M0 UX (popMyJiam;

*  ONpeAessATh BAJEHTHOCTh aTOMA HJIEMEHTA B COEAMHEHUSX;

*  ONpEAeISTh TUI XUMHYECKHX PEaKLnii;

*  Ha3bIBaTh IPU3HAKU U YCIIOBUS NPOTEKAHUS XUMHUECKUX PEAKLINH;

*  BBUIBJIATH NPU3HAKU, CBHJETEILCTBYIOIIME O MPOTEKAHWHM XMMHUYECKOH PEAaKIMH IPH BBHIOJTHEHUH
XMMHUYECKOT'O OIBITA;

*  COCTaBJATH (POPMYITBI OMHAPHBIX COCTUHCHHIA,

*  COCTaBJIATh ypaBHEHUS XUMUYECKUX PEaKIuil;

*  cobuonaThk mpaBuiia 6e30macHoi padboThl PU MPOBEIECHUH OIBITOB;

*  I0JIb30BaThCA J1a0OPATOPHBIM 000PYIOBAHUEM U MOCYI0M;

*  BBIYHUCIATH OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB;

*  BBIUMCIIATH MACCOBYIO JOJI0 XUMHUECKOTO 3JIEMEHTa 10 (hopMyJsie COETUHEHNUS

*  BBIYUCIATH KOJUYECTBO, OOBEM HJIM MAcCy BEIIECTBA MO KOJMYECTBY, 00BEMY, MAacCe PeareHTOB WJIU
IPOJYKTOB PEAKIINU;

*  XapaxkTepu30oBaTh (PU3MUECKHE U XUMUYECKHE CBOMCTBA MIPOCTHIX BEIIECTB: KUCIOPOAa U BOJOPOAA;

*  [OJy4yaTbh, COOMPATh KUCIOPOJ U BOJOPOL;

*  pacno3HaBaTh OIBITHBIM YTEM ra3000pa3Hble BELECTBA: KUCIOPO, BOJOPOI;

*  pacKphIBaTh CMBICI 3aKOHa ABOTaIpO;

*  packpbIBaTh CMBICI HOHATUN «TEMIOBON APPEKT peaKkIum», «MOJIIPHBIA 00BEM»;

*  XapakTepu3oBaTh (pU3MUYECKHE U XUMUYECKUE CBOMCTBA BOJIBI,

*  pacKpbIBaTh CMBICI HOHSATHUS «PaCTBOP»;

*  BBIYMCIATH MAacCOBYIO JIOJII0 PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

*  IPUTOTOBJIATH PACTBOPHI C OIIPEAEIEHHON MAacCOBOM J10JI€M paCTBOPEHHOTO BEUIECTBA;

*  Ha3bIBaTh COCAMHEHUS MU3YUYEHHBIX KJIaCCOB HEOPTaHUYECKUX BEIIECTB;

*  XapakTepu3oBaTh (GUINYECKHE U XMMHUUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB:
OKCHJI0B, KUCJIOT, OCHOBaHH, COJIEH;

*  OIpenesaTh MPUHAAIEKHOCTD BEIIECTB K OMPEIETICHHOMY KJIACCy COeIMHEHUN;

*  COCTaBJIATH (hOPMYJIbl HEOPTaHMUECKUX COCIMHEHUI U3YUEeHHBIX KJIACCOB;

*  MPOBOJUTH OMBITHI, MOATBEPKAAOIINE XUMHUUECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB HEOPTaHUYECKUX
BEIIIECTB;

*  pacmo3HaBaTh OIBITHBIM IIYTEM PAaCTBOPHI KUCIOT U LIEI0YEH [0 U3MEHEHHUIO OKPACKU MHANKATOPA;

*  XapaKTepu30BaTh B3aMMOCBS3b MEXAY KJIaCCaMH HEOPTaHUYECKUX COeTUHEHUH;
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*  packpsiBaTh cMmblci Ilepuonnueckoro 3akoHa JI.11. Menneneesa;

*  OOBACHATH (HUBMYECKUN CMBICT aTOMHOTO (TOPSIIKOBOTO) HOMEpa XHMHUYECKOTO 3JIEMEHTa, HOMEPOB
TPYIIIBI ¥ Iepuoa B nepuoauyeckon cucreme .M. Menneneesa;

*  OODBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHsI CTPOCHHS aTOMOB, CBOICTB AJIEMEHTOB B Ipejesiax MajbIx
MIEPHUOOB U TJIABHBIX MOJTPYIIIT,

*  XapakTepu30BaTh XMMHUYECKHE 3JIEMEHTHI (OT BOJOpPOAA 1O KallbllMsi) Ha OCHOBE UX IOJIOXKEHHUS B
nepuoanueckoi cucreme 1.1, MenneneeBa u 0coOEHHOCTEN CTPOCHHS UX aTOMOB;

* COCTaBJISITb CXEMbl CTPOEHUsT aTOMOB TepBbix 20 531eMeHTOB mnepuoanyeckoil cucremsl J[.H.
Menneneena;

*  pacKphIBaTh CMBICI MOHSTHUI: «XUMUYECKas CBSA3bY, «AJNEKTPOOTPUIATEILHOCTDY;

*  XapaKTepu30BaTh 3aBUCUMOCTh (PM3UUECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAIUTMYECKON PEIIETKHU;

*  OIpenessITh BUJ XMMHUECKOH CBSI3U B HEOPraHMUYECKUX COCAMHECHUSIX;

e wm300paxkaTh CXEMBI CTPOCHHUS MOJICKYJ BEIIECTB, OOpPa30BaHHBIX Pa3HBIMH BUJIAMH XUMHUYECKUX
CBsI3€H;

*  pacKpbIBaThb CMBICI TOHATUM «UOH», «KATHOHY», <«AHHOHY», <OJIEKTPOJIUTBI», «HEIIEKTPOIUTHIY,
<OIEKTPOIUTHYECKAS JUCCOLUALUNY», OKHUCIUTENDbY, «CTENEHb OKUCIECHUS)» «BOCCTAHOBUTENbY, «OKUCICHUEY,
«BOCCTaHOBJICHUE;

*  OIpelessaTh CTENEHb OKUCIICHUS aTOMa 3JIEMEHTA B COSAMHEHHH;

*  packpbIBaTh CMBICI TEOPUH IEKTPOIUTUUYECKOMN TUCCOLUALINN;

*  COCTaBJISITh YPABHEHUS AJIEKTPOIUTUYECKON TUCCOLUAIIUU KUCIIOT, IEI0Ye, Conei;

*  OOBSCHSTH CYyIIHOCTH IPOIECCA IIEKTPOIUTUICCKOMN TUCCOIMALINN M PEAKIINK HOHHOTO OOMEHa;

*  COCTaBJISATH MOJIHBIC U COKPAIllEHHBIE NOHHBIC YPaBHEHUS peaKklMi 0OMEeHa;

*  OIpeneisITh BO3MOXKHOCTh IPOTEKAHUS PEAKIIMI HOHHOTO 0OMEHa;

*  MPOBOJUTH PEAKIIMHU, TOITBEPKIAIOIINE KAaUeCTBEHHBIN COCTaB Pa3TUYHBIX BEIECTB;

*  OIpenesITh OKUCIUTENb U BOCCTAHOBUTEID;

*  COCTaBIJISITh YPABHEHUS OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIN;

*  Ha3bIBaTh (DAKTOPHI, BIHSIONINE HA CKOPOCTh XUMHUYECKON PEaKIIHH;

*  KiIaccu(UIMpPOBATh XUMHUUECKHE PEAKIIUU M0 PA3IMYHBIM MTPU3HAKAM;

*  XapakTepHU30BaTh B3aMMOCBA3b MEXK/Y COCTaBOM, CTPOEHHEM U CBOMCTBAMH HEMETAILIIOB;

*  MPOBOJUTH OMBITHl MO TMOJTYYCHHUIO, COOMPAHUIO M U3YUYECHHI0O XMMHUYECKHX CBOMICTB ra3000pa3HbIX
BEIIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa;

*  pacmo3HaBaTh OIMBITHBIM IYyTEM ra3000pa3HbIe BEIIECTBA: YIIIEKUCIBIA a3 1 aMMHAK;

*  XapakTepHU30BaTh B3aMMOCBS3b MEXKIY COCTAaBOM, CTPOCHHEM U CBOMCTBAMM METAJLJIOB;

* Ha3pIBaThb OpPraHMYECKHE BelIecTBa MO UX ¢GopMylaM: MeTaH, 3TaH, JTUJIEH, METaHOJ, A3TaHOI,
[JIMLEPHUH, YKCYCHAs KMCII0Ta, aMUHOYKCYCHAsl KMCIIOTa, CTeapUHOBAs KUCJIOTa, OJIEMHOBAasl KUCIIOTA, TJII0K03a;

*  OILICHUBATH BIMSIHUE XUMUUYECKOIO 3arps3HEHUSI OKPYKAIOIIEH Cpebl Ha OPTraHU3M YEJIOBEKA;

*  IpaMOTHO 0OpaIaThcs ¢ BEHMIECTBAMM B TOBCEAHEBHON KU3HU

*  ONpeIeNsATh BO3MOKHOCTD MMPOTEKAHUS PEAKIMI HEKOTOPBIX MPEICTABUTENEH OPraHUYECKHUX BEIIECTB C
KHCJIOPOJIOM, BOJOPOJIOM, METAJIJIaMH, OCHOBAHUSIMU, TaJIOT€HAMHU.

BrInyCKHUK MTOTYYAT BO3MOKHOCTh HAYYUTHCS:

B 06noke «BBIMYCKHUK TMOMYYUT BO3MOXKHOCTH HAYYHUTHCS» TMPUBOAITCS IJIAaHUPYEMble pPe3yibTaThl,
XapaKTEePU3YIOIIUE CUCTEMY yUeOHBIX JIEWCTBHI B OTHOILIEHWU 3HAHUM, YMEHHI, HABBIKOB, PACIIMPSIONINX U
YIAyONISIFOIIMX TIOHMMaHWE OIMOPHOTO Y4eOHOTO MaTepuana WM BBICTYMAIOMIMX KaK MPOMEACBTHKA IS
JAJTbHEUIIEr0 HM3y4eHUs AaHHOTO MpeaMeTa. YPOBEHb JOCTHUKEHHUM, COOTBETCTBYIOIIUMN IUIAHUPYEMBIM
pe3yinbTaTaM 3TOro OJI0OKa, MOTYT MPOJAEMOHCTPUPOBATh OTAEIbHBIE MOTHBHUPOBAHHBIE M CIIOCOOHBIC
oOyuaromuecs. B moBce1HEeBHON MpaKTHKE MPENOAaBaHUs LIETTU JAHHOTO 0JI0Ka He 0TpabaThIBAIOTCS CO BCEMU
0e3 HCKIIOUEeHUs OOydJaloIMMUCS KaK B CHIIY MOBBIIMICHHON CIOKHOCTU y4eOHBIX NEHCTBUM, Tak U B CHITY
MOBBIIICHHON CJIOKHOCTH Yy4eOHOTO MaTepHalia W/HIIM €r0 MPOMNeJeBTUYECKOT0 XapaKkTepa Ha TaHHOM ypOBHE
oOyuenus. CoOTBETCTBYIOIIAs TPYIa Pe3yabTaTOB U AJIEMEHTHI COAEpPXKaHHUS MPOTpaMMbl, OTHOCSIIHECS K
pe3yJibTaTaM, KOTOPBIM YYAIIMECS «10JTy4aT BO3MOKHOCTh HAYUYHUTHCS» B TEKCTE BBIJIETIEHBI KYPCHUBOM.

*  BBIABUIaTh U IPOBEPATH IKCIEPUMEHTAIBHO TMIIOTE3bl O XMMUYECKUX CBOKCTBAX BEILIECTB HA OCHOBE
WX COCTaBa M CTPOCHUS, UX CIOCOOHOCTH BCTYNAaTh B XMMHYECKHE DPEAKIIMU, O XapaKTepe U MPOJYKTax
PA3JIMYHBIX XUMHUYECKUX PEAKLIUM;
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*  XapakTepHU30BaTh BEIECTBA IO COCTAaBy, CTPOEHUI0 WU CBOICTBaM, YCTaHaBIMBaTb NPUYMHHO-
CJIEICTBEHHBIC CBSA3HM MEKIY AAHHBIMU XapaKTEPUCTUKAMHU BEILECTBA;

*  COCTaBJISITh MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPABHEHHUS 110 COKPAIlEHHBIM HOHHBIM YPAaBHEHUSIM;

*  IPOrHO3UPOBaTh CHOCOOHOCTh BELIECTBA INPOSIBIATH OKUCIMTENbHbIE WJIM BOCCTAHOBUTEIbHBIE
CBOICTBA C y4E€TOM CTENEHEN OKUCIEHUS DJIEMEHTOB, BXOSIINX B €r0 COCTaB;

* COCTaBJATb  YPAaBHEHHsA  pEakUUd, COOTBETCTBYIOUIMX  IIOCIEAOBATEIbHOCTH  IPEBpAIlCHUN
HEOPraHMYECKUX BEILECTB PA3IIMYHBIX KJIACCOB;

* BBIABUTATb W IIPOBEPSITH DKCIEPUMEHTAIBHO TMIIOTE3bl O pE3yJIbTaTaX BO3JAEHUCTBUSA PA3JINYHBIX
(akTOpOB Ha U3MEHEHHE CKOPOCTU XUMHUYECKOHN PeaKInu;

*  HCHOJb30BATh NPUOOPETEHHbIE 3HAHUS JUIl 3KOJIOIMYECKH I'DAaMOTHOIO TOBEACHUS B OKPY)KaIOLICH
cpene;

*  HCHOJb30BAaTh IPUOOPETEHHBbIE KJIKOYEBbIE KOMIICTCHLUU IPU BBINOJHEHUM IPOEKTOB M Yy4eOHO-
UCCIIEIOBATEIbCKUX 33J1a4 110 U3yYCHUIO CBOMCTB, CIIOCOOOB MOJIYYECHHUS U PAaCIIO3HABAHMS BEIIECTB;

*  00BEKTHBHO OLIEHMBATh HH(POPMALIMIO O BEILIECTBAX U XUMUUECKHUX ITpolLeccax;

*  KPUTHYECKH OTHOCUTHCS K TICEBJIOHAy4yHOW WH(pOpMaluu, HeToOpOCOBECTHON peKjaMe B CpEICTBaX
MaccoBOW MH(pOpMaLNH;

*  0CO3HAaBaTh 3HAYECHME TEOPETUUECKUX 3HAHUH 110 XUMHUHU I IPAKTUUECKOHN AEATEIbHOCTU YEJI0BEKA;

* CcO3JaBaTh MOJEIM M CXEMbl Ul pelIeHUs Y4eOHbIX M [03HABaTEIbHBIX 33Jay; IOHUMATh
HEO0OXOUMOCTh COOJIIOJICHUSI IPEINUCAaHUM, MpeasaraéMblX B MHCTPYKIUSAX MO HCIOJIb30BAHMIO JIEKAPCTB,
CpeACTB OBITOBOI XUMHHU U JIp.
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