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IHosicHuTe IbHAS 3aNIMCKA

Pabouas mnporpamma mno xumum a8 8-9 Kigacca CcOCTaBlieHa Ha OCHOBE
®deepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OOLIEro oOpa3oBaHUs,
denepanbHOM TpPOrpaMMbl OCHOBHOTO OOIIero o0pa3oBaHus, pabodeil MporpaMMbl
OCHOBHOIO 001Iero oOpa3oBaHUsl MpeAMeTa XUMHUS 0a30BbI YpOBEHb, MPUMEPHOU
paboueii mporpammsbl 1o xumuu JuHud YMK Xumus B.B. Jlynuna (ABTOphI yueOHUKA -
Epemun B.B., Ky3smenko H.E., llpo3noB A.A., Jlyaun B.B. Mocksa, JIpoda, 2019). ,
[TonoxeHun o CTPYKType, MOpsAIKe pa3pabOTKU W YTBEPXKICHUS pabOuyuX MpOrpaMMm B
cootBercTBUM ¢ TpedoBanusiMu DOI'OC OOO B MyHMIMOAIBHOM OHOIKETHOM
oOpa3zoBaTenbHOM yupexjaeHuu «Cpennsisi ooOmieoOpazoBarenpHas Imkona NeS9 .
bpsiackay.

Pabouas mporpaMmma cocTtaBjieHa Ha OCHOBE (eJiepaIbHON IPOrPAMMBI.

['aBHBIMU LEJASIMHU TIPOTPAMMBI SIBIISICTCSI:

— (hpopMHpoBaHME IIEJIOCTHOTO IMpPEACTaBICHUS O MHpE, OCHOBAHHOTO Ha
MPUOOPETEHHBIX 3HAHUSIX, YMEHUSX, HABBIKAX U CIOCO0aX JI€ATEbHOCTH;

— MpUOOpETEeHNEe OmbITa Pa3HOOOPa3HOW JEATENbHOCTH (MHAMBHUIYATbHON WU
KOJJIEKTUBHOM ), OTIbITA MIO3HAHUS U CAMOIIO3HAHUS;

— MOATOTOBKA K OCYUIECTBJICHUIO OCO3HAHHOTO BbIOOpAa HMHAMBHUAYaJIbHOU
o0OpazoBaTeIbHON WU TPOPECCUOHATIBHON TPACKTOPHUH.

3agaumn:

— (popMupOBaHUE CUCTEMBI XMUMHUYECKHX 3HAaHUN KaK 4acTH €CTECTBEHHOHAYYHOM
KapTHUHBI MUPO3IaHUS;

— pa3BUTUE JIMYHOCTU YyYalIUXCA, HUX HHTEUIEKTyallbHOE M HPAaBCTBEHHOE
COBEpIICHCTBOBAaHUE, (POPMUPOBAHHWE TYMAHUCTHUECKUX OTHOIICHHUH, BOCIHMTAaHUE
Oepe’KHOTO OTHOUIEHUS K IPUPO/IE; ®

— MOHWMAaHUE TTOTPEOHOCTH OOIIECTBA B Pa3BUTUU XMMHUHU W BO3MOKHOCTH BhIOOpA
XUMHHU B KauecTBe OyAylIell crennaabHOCTH;

— npuoOpeTeHrne HaBblka O€30MacHOM padoOThl C BEUIECTBAMHU, BKJIIOYas Te, C
KOTOPBIMHU y4allliecss BCTPEYAIOTCS B MOBCEAHEBHOM *U3HU (CpeACTBa ObITOBOW XHWMUH,

JIeKapCTBa, y100peHus).



B yueOHOM mutaHe y4eOHBIN MpeaMeT «XUMUs» BKIIOYEH B MPEIMETHYI0 00JacThb
«EcTecTBEeHHOHAYYHBIE TPEAMETB». YUEOHBId MNpeaMeT «XUMHUS» COCTOUT U3 JABYX
KypcoB: «Xumus. 8 kiaace» U «Xumus. 9 knace». Ha nzydyenne xumMuu B yueOHOM IIJIaHE
BBIJICJICHO TI0 2 Yaca B Hezelto (68 yacoB 3a yueOHsIil rox), 136 yacoB Bcero.

[TpomexyTouHas aTrecTalluu MPOBOAUTCS B (OpME KOHTPOJIBHOW paboThl B 8

KJlacce M TecTa B 9 Kjacce.

Conepxxkanue yueOHOro nmpeamera

1.IlepBoHaYa/IbHbIe XUMHYECKHE MOHATHS

MecTo Xxumuu cpeu €CTeCTBEHHBIX HayK. [Ipenmer xumum.

Teno m BemecTtBo. Du3nuecKkre CBOWCTBA BEMIECTB. ATpEratHble COCTOSIHUS
BelecTBa. HAMBUyallbHBIE (UUCTHIC) BEIIECTBA U cMeCU. MeTO/Ibl pa3ieneHus cMmecen
(punbpTpOBaHME, OTCTaUBaHUE, BbIIApUBaHUE, MeperoHka). OU3NYecKue U XUMUYECKUE
aBieHus. I3MeHeHus1, TPOUCXOIAIINE C BEECTBaMU. XUMUYECKHE peakuun. [IpuzHaku u
YCJIOBHSl TPOTEKAHUS XUMHUYECKHUX peaKIuil. XUMHUUYECKHE CBOMCTBA. XHMUYECKHE
IIPOLIECCHI B OKPY’KAIOILIEM HAC MUPE.

Pabora B xumuueckoil nabopatopuu. ['azoBble ropenku (ropenka byH3zeHa u
Texmo), cnupTtoBku. [1nams u ero crpoenue. InaekTpudeckue mINTKU. OCHOBHBIC METO/IbI
NO3HaHU: HAOIIOACHNE, U3MEPEHHE, IKCIIEPUMEHT.

ATOMBI. XUMHUYECKUI AJIEMEHT Kak BUJ aToMOB. CHMBOJIBI (3HAKH) XUMHYECKHUX
AJIEMEHTOB. PacpocTpaHEeHHOCTh IEMEHTOB Ha 3€MJIE U B KOCMOCE.

ATOMHO-MOJIEKYJIsipHOe ~ ydeHue.  3HadyeHue  padbor  JDxk. JanpToHa u
M. B. JlomonocoBa jyist opMUpOBaHUSI aTOMUCTUYECKOTO MUPOBO33PEHHUSI.

Monekyna kak MebYaiiliias 4yacThIla BEIIeCcTBa, 00JIaaroias ero XUMHIECKIMHU
cBoMcTBaMU. Xumuueckue Gopmynsl. HMHaekcel. BemiectBa MoOJEKyIspHOTo U
HEMOJIEKYJIIPHOTO CTPOEHHUS.

3aKOH MOCTOSHCTBA COCTaBa BEILIECTB, UMEIOINUX MOJIEKYJISIPHOE CTPOCHHE.

Knaccudukanusa Bemects. Ilpocteie u  cnoxksble BenlecTBa. I[loHstne 00
AUTOTPONUU U AJUIOTPOMHBIX MOAM(UKaUsIX. Metamisl 1 HeMeTaibl. OpraHu4ecKkue u

HCOPraHn4cCKHUE BCUICCTBA.



Maccsl aToMoB 1 Mosieky. [loHaTre 06 OTHOCUTEIBHON ATOMHON U MOJIEKYJISIPHOMN
Macce. KauecTBEHHBII M  KOJHWYECTBEHHBIM COCTaB  BEIIECTBA. BblunciieHue
OTHOCUTEJIBHOM MOJIEKYJSIpHOM Macchl BemiectBa 1o Qopmyne. MaccoBas 1o
XUMHUYECKOTO 3JIEMEHTa B XHMHUYECKOM COCIUHEHHWW W €€ BBIYHCICHHE 1Mo (opmyie
COEIMHEHUS.

3akoH coxpaHeHus Macchl BemlecTB. JKu3Hb u nesarenbHocTh M. B. JIomoHOCOBA.
VpaBHeHue xumuueckord peakuuu. KoapduuueHTtsl. THIBI XUMUYECKHUX PEAKLIHMA:
COEIMHEHUE, Pa3JIoKeHUE, 3aMellleHre, OOMEH.

JMemoncrpamun. OO0pa3ibl UHAWBUIAYAIBHBIX BEHIECTB (METaJUIbl, HEMETAILIHBI,
CJIOKHBIC BEIIECTBA) M cMmeced (pacTBOpHI, TpaHuT). Paznenenue cMecu MeEIHOTO
KyImopoca U cepbl pactBopeHueM. ['openne marnusa. Kunenue cnupra. ['opeHne crimpra.
O6pa3oBaHue aMMHaKka Mpu PaCTUPAHUM CMECH TAIICHOW U3BECTH C XJIOPUIOM aMMOHUSI.
OnbITeI, JEMOHCTPUPYIOIIME TMOSBICHUE OKPACKM IPU CMELIEHHH JBYX pacTBOPOB
(tanauHa u cynbdara xenesza (II), cynbdpara meau (II) u ammmaka, >kenToil KpOBSIHOU
conu 1 xjopuna xeneza (II1), autpara ceunna (I1) u noguaa xanus, Genondranenna u
miesnoyn). Mojenu HEKOTOPBIX MPOCTHIX MOJIEKYJ (BOHa, YIJIEKHCIBIA Ta3, KUCIOPO,
BOJ10po/1). ONBITHI, MOATBEPKIAIONINE 3aKOH COXPAHEHHSI MACChHI BEILIECTB.

JlabopatopHublie onbIThl. 1. M3yueHue cBoiicTB BemiecTB. 2. Paznenenne cmecw.
3. @Ousnueckue SBICHUS W XuMuuyeckue peakuuu. 4. O3HakomiieHHE C oOpaslaMu
MPOCTBIX M CJOXKHBIX BemnlecTB. 5. OKHUCIEHHE MEIHOW TIJIACTUHKHU (TPOBOJIOKH).
6. Paznoxxenue manaxuta. 7. BzaumoaeicTBue xeines3a ¢ paCTBOPOM MEIHOTO KyIopoca.

2. Kucaopoa. Oxcuabl. BajieHTHOCTB

Kucniopon — XMMHUYECKMI 3J€MEHT M MpocToe BemecTBO. O30H — aJloTponHas

Moaudukamnus Kuciaoposa. Kuciaopoa, ero pacnpocTpaHeHHOCTh B npupojie. dusndeckue
CBOMCTBA KHUCJIOPOJA. XHMHUUYECKHME CBOMCTBA KHUCJIOPOZA: B3aMMOJIEUCTBHUE C CEpOMU,
dbochopoM, yriaem, BOAOPOAOM, HATPUEM, QIIOMUHUEM, IKEJIE30M, METaHOM,
cepoBogopoaoM. Mctopust oTkpeITHs kuciopoaa. [lonyuenue kuciopona B mabopaTtopuu
(paznoxxeHrueM OepTOJIETOBOM COJIM, MEPOKCHAA BOJOPOJa U MEpMaHTaHaTa Kajius) U B
MPOMBITIUICHHOCTH. KauecTBeHHass peakmusi Ha ra3000pa3Hblii KuCIopoAd. [IpuMeneHue

KHCJIopoaa. [lonsiTue 0 Karamuze u KaTaJIn3aTopax.
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Banentnocts. CoctaBnenue (Gpopmyia mo BaneHTHOCTH. CTpyKTypHbIE (OPMYIIBI.
OxcHibl METAJIOB U HEMETAILIOB.

Bo3gyx — cMech razo. CoctaB Bo3ayxa. BelmeneHue kuciopoaa W3 BO3AyXa.
[Tonsatre o GsaropoHbIX (MHEPTHBIX) razax. TOKCUYHBIC BeEIleCTBA B BO3ayxe. ['opeHue
BEILIECTB HAa Bo3Ayxe. l'oproune BemecTBa. TemmepaTypa BocIUlaMeHEHUA. MeajaeHHoe
okucienue. [Ipobiema 6e30MacHOTO MUCIOJB30BAHUS BEIIECTB U XUMHUYECKUX PEaKINil B
MOBCEJHEBHOM JKM3HHU. DBITOBas XHMMHUUYECKass TPaMOTHOCTb. TyIIEHHE IIOXKapoOB.
Oruerymmurens.

JemoncTpanun. Hanonnenune razomerpa KucaopoaoMm. Mojaenu MOJEKYT BOIBI,
YIJIEKMCIIOTO Ta3a, BOJAOPOJA, KHCIOPOJa, METaHa, aMMuaka. l'opeHue yris, cepsl,
docdopa u xenesa B kuciopoje. [Ipuemsl TyleHus miaMeHu.

JlabopaTopHbie onbIThl. 8. IlomydeHuwe Kuciopoja pasioKEHUEM IEPOKCHAA
BOJIOPOJIA.

3. Bonopoa. Kuciorbl. Cosn

Bonmopon — XMMHMYECKHMH 3JIEMEHT W NPOCTOE BEHIECTBO. PacmpocTpaHEHHOCTh
Bogopona B npupone. Dusmueckue cpoiictBa Bomopona. I[lomyuenue Bomopona B
nabopatopuu. Bomopon — B3pbiBoonacHoe BeliecTBO. KayecTBeHHas peakuus Ha
razoo0pa3Hbiii Bogopo . cTopusi OTKpBITHS BOJOPOAa. XUMHYECKHUE CBONCTBA BOJOPOA:
B3aMMOJEUCTBUE C KHUCIOPOAOM, CEpPOHM, XJIOPOM, OKCHMJIaMU MeIW U CBHUHUA. Mepsbl
0e3onacHocTH mpu pabote ¢ BogopoaoM. [loidyueHue BoAOpoAa B MPOMBILIIEHHOCTH.
IIpumenenue Bonopoaa. [loHsTHE O psAAE aKTUBHOCTH METAJIJIOB.

Kucnotel. Knaccudukanus. Homenknarypa. Heopranuueckue u opraHudeckue
KHUCJIOTBL. BeCKHCIIOpOHBIE M KHUCJIOPOACOAEpKAIME KHUCIOThl. KHCIOTHBIA OCTaTOK.
OcHoBHOCTH KHMCHOT. OHO-, IBYX- U TPEXOCHOBHBIE KHUCIOTHl. PU3HUECKHE CBOMCTBA
KUCJIOT. XUMHUYECKHUE CBOMCTBA KHUCJIOT: B3aUMOJICMCTBHE C AKTUBHBIMU METaJUIAMH.
[IpencraBieHre 0 KUCIOTHO-OCHOBHBIX MHIMKATOpaX. M3MeHeHne OKpacKu WHIUKATOPOB
B Pa3JIMYHBIX Cpeaax.

Comu (cpennue). CocrtaBienue ¢dopmyn coneil. Homenknatypa. ®dusnueckue

cBoiicTBa cotier. Kpucrammoruaparel. XuMHUYECKUE CBOKWCTBA COJIEW: B3aMMOIECHUCTBUE C



Metauiamu. [lpumenenue conerl. KHCIOTHBIE OKCUABI WIM AaHTUAPUABI KHUCIOT.
B3auMoericTBHE KHUCIOTHBIX OKCUIOB C BOAOM.

Jemoncrpanun. [lonydyenne Bogopoaa B anmnapare Kumma, ropeHue Bomopoaa Ha
BO3ayxe. BoccTaHoBneHue okcuia MeTamia BoopoioM. B3peiB rpemyuero raza. O0pasib
HEOPraHMYECKUX M OPraHMYECKUX KHUCIOT. [[eficTBME KHUCIOT Ha HMHAMKATOPBL. Mepbl
6e3onacHocTH Tpu paboTe ¢ kuciotamu. OOpasipl pa3audHbIX cojieil. O0e3BOXKUBaHUE
MeTHOTO Kynopoca. B3anmonetictBue okcuna hochopa (V) ¢ Boaow.

JlaGoparopubie onbIThl. 9. B3auMoaeicTBME KHUCJIOT C  METAJUIAMHU.
10. Tlomyuenue Bomopoda M u3y4YeHHE ero cBOMCTB. 11.BoccranoBnenue oxcuaa
Menu (II) Bomoponom. 12. O3HaKoMIIEHHE CO CBOMCTBAMU COJISTHOM U CEPHOM KUCIIOT.

4. Boga. PacTBopbl. OcHOBaHUS

Bona B mpupone. Kpyrosopor Boabl B mnpupoje. @u3nyeckue CBOWCTBA BOJBI.
['urpockonuuHocTs.  MwuHepanbHble  Bojbl.  I[leperonka  (IMCTWJUISIIUSI)  BOJBIL.
JlucTunmpoBaHHas U IEMOHU30BaHHAs BoAa. OuncTka Boabl. CTOYHBIE BOJBI.

PactBopsl. Bona kak pactBoputenb. PacTBOpUMOCTh BelIEeCTB (TBEPABIX) B BOJIE.
Knaccudukanus Bemect mo pactBopumMoctr. Konnentpaius pactBopoB. MaccoBast 10J1s
pacTBOpPEHHOrO BemiecTBa. [[puroroBnenre pacTBOpOB.

XUMHUUYECKHE CBOMCTBA BOJBL: PEAKIMU C HATPHUEM, JKEIIE30M, OKCHIOM KaJbLHUs,
okcusoM yriepoaa (IV), okcuaom dpocdopa (V). Dnekrponu3 Boasl. [lomydeHne Kucior
Ipy B3aUMOJICHCTBUU OKCHJIOB HEMETAIOB ¢ BojaoH. IloHsATHe 00 OCHOBaHUSX.
[Tosydyenue mienodyerd Mpu B3aUMOJCUCTBUU C BOJOW AKTUBHBIX METAUIOB WM HUX
OKCHJIOB.

OcnoBanusi. Knaccudukanus. Homenknatypa. dusnyeckne cBOWCTBA OCHOBaHUM.
[llenoun m HepacTBOpUMBIE B BOJe OCHOBaHUsA. llonmyuenme ocHoBanui. Pasnoxenue
HEPACTBOPUMBIX B BOJIE OCHOBaHMM Npu HarpeBanuu. [Ipumenenue ocHosanuii. [Ipasuia
0e301acHOM PabOTHI ¢ MIETOYAMHU.

JemoncTpanuu. [leperonka Bombl. YBenndeHue o0bemMa BOABI MPU 3aMEp3aHUU.
PacTBOpeHue okpalieHHOW coju (MEAHOTO Kymopoca, XJIOpUaa HUKENs, MepMaHTaHaTa
Kaiusl) B BOJAE. 3aBUCHUMOCTh PAacTBOPUMOCTH COJIM OT TemIiepaTypbl. BrinmageHue

KpUCTAJJIOB IIPpHU OXJIAKJACHHNHN HACBIIICHHOI'O pacTBOpa (HI/ITpaTa Kajiausda, aJFOMOKaJIMCBbBIX
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kBacuoB, noguaa ceunma (II) («3omnoroit goxap»)). BaumonaeiicTBre HaTpusi ¢ BOAOM.
B3aumogelictBue BOAAHOTO mapa ¢ kene3oM. [amenue wu3Bectu. PazioxkeHue BOIbI
(pactBOpa cynb(hara HATPHs) DIEKTPUUECKUM TOKOM. Mepbl 6€301acHOCTH MpU padoTe ¢
LIEJI0YaMH.

JlaGopaTopHbIie ONbITHI.

13. PacTBOpUMOCTH TBEpJBIX BelIECTB B Boje. 14. 3aBUCUMOCTh PAaCTBOPUMOCTHU
ra3oB OoT Temreparypsl. 15. O3HakoMiieHHe cO cBoMcTBaMu mienoudeit. 16. deruaparamnus
rugpokcuaa meau (I1).

5. O0001eHNEe CBeIeHUI 0 BaKHEHIIIHUX KJIACCAX HEOPraHUYECKUX COCAUHECHUMN

Oxcunpl. Knaccudukamus. Homenknatypa. Pu3nyeckue CBOICTBA OKCHIOB.
XHUMHYECKHE CBOWCTBA OKCHUJIOB: B3aUMOJECHCTBUE C BOJAOM, KUCIOTAMU U OCHOBAHUSIMU,
B3aMMOJICICTBHE MEXKIYy KHCIOTHBIMA W OCHOBHBIMH OKcujaMu. llomydeHue w
IIPUMEHEHUE OKCUIOB.

Kucnotel. XuMHUYECKHE CBOMCTBAa KHCJIOT: B3aWMOJCHCTBHE C OCHOBHBIMHU
OKCHJaMH, OCHOBAHMSIMU U coJissMu. [lonmyuenne u npumMeHeHue kuciaor. OCHOBaHHS.
XHUMHUYECKHE CBOMCTBA OCHOBAHUM: B3aWMMOJICMCTBHE C KHCJIOTHBIMH OKCHJAMHU,
KUCIIOTAMH M COJISIMH. Peakiinsi HelTpan3aiuu.

Comu. Knaccuduxarus. Homenknarypa. [lomyuenue coneit. Xumuueckue CBOMCTBA
COJIEH: peaKUMHU C KHUCIOTaMH, IIEJIOYaMU M JIPYrUMHU cojiiMHu. [IoHSTHE O KHUCHBIX U
OCHOBHBIX COJISIX.

VYcnoBust mpoTeKkaHus peakiuii 0OMeHa B BOJHBIX PAaCTBOPAX.

['eHeTnueckas CBI3b MEXKAY BAKHEUMIIUMU KJIaCCAMU HEOPTAHUYECKUX COCITUHECHUN.
Knaccudukanuss HeopraHuueckux BemiecTB. lloHsiTHe 0 Meramiouaax, TUapUAax,
KapOuax, CUIMIUAAX, HUTPHUAAX, TIEPOKCHIAX.

JeMoHcTpanuu. 3HAKOMCTBO € oOOpa3liaMM OKCHIOB. XHMHUUYECKHE CBOMCTBa
PAaCTBOPOB KHUCJIOT, COJIEU U 1esiouen. Peakuns HedTpanu3zanuu. BzaumoaencTere okcuaa
MeIu C CepHOM KuciaoTod. B3ammopeiicTBue kapOoHaTa MarHusi ¢ CEPHOU KHUCJIOTOM.

OcaxxJieHue 1 pacCTBOPEHUE OCAAKOB COJIEH U HEPACTBOPUMBIX THAPOKCUIOB.



JlabopaTtopHublie onbIThl. 17. O3Hakomienne ¢ obpasmamu okcunoB. 18. Peakius

HehTpamu3anuu. 19. B3anMmojelicTBHe OCHOBHBIX OKCHIOB ¢ Kuciotamu. 20. Peakiuun
oOMEeHa B BOJIHBIX PacTBOpaXx.

6. [lepuoguueckuii 3akoH u [lepuoaguyeckasi cucTeMa XUMHYECKHX JIEMEHTOB

. . MenaeseeBa

[lepBble MOMBITKY KJIACCU(DUKAIIUU XUMUYECKUX AJIEMEHTOB. ['pyIIIbI 3J1EMEHTOB CO
CXOJHBIMU CBOMCTBAMU: IIEJTOYHBIE METAIUIBI, ICJIOYHO3EMEIBHBIE METAIIIbI, TAJIOTEHBI,
XaJIbKOTEHBI, 0JIaropo IHbIe (MHEPTHBIC) Ta3bl.

AMbOTEpHBIE OKCUBI U TUIPOKCHU/IBI.

OcHOBBl  Kiaccupukauuu  xumudyeckux  snementoB . 1.  Menaeneesa.
ITepuomnueckunt 3axkoH JI. M. MenneneeBa. llepuoanueckas cucremMa XHUMHUYECKHX
sanemeHToB [I. 1. MeHneneeBa Kak €CTECTBEHHOHAay4yHas KJacCU(UKAIUS XHUMHYECKUX
sanemMeHToB. llopsiakoBelii Homep »aneMeHTa. CTpykTypa Ilepuogmyeckoid CUCTEMBI
xumudeckux snemeHToB JI. M. MenneneeBa: nepuojabl (Majibie U OOJbBIINE), TPYIIILI U
noArpynisl (rjaBHbie U moOouHbie). KopoTkuit u mmHHBIN BapuanTthl [lepuoandeckoi
cucTeMbl xuMndeckux 35emeHToB 1. 1. Menneneesa. JIaHTaHOUIBI 1 aKTUHOWIBI.

Hayunsiit noasur 1. 1. Menneneesa. lIpenckasanue CBOMCTB €lle HE OTKPBITBIX
aneMeHTOB. 3HaueHue Ilepumoamyeckoro 3akonHa J[. WM. MenneneeBa. Kuszub u
nestenbHOCTh . 1. Mennaeneena.

Jdemoncrpanun.  KoJleKuusT  rajoreHoB,  XaJbKOT€HOB,  IIEJOYHBIX U
LIEJI0YHO3EMEIIbHBIX METAUIOB. [lonydeHrne ruIpOKCUI0B LIMHKA U MEIH, UX OTHOLIECHUE
K KHUCJIOTaM ¥ OCHOBaHMSIM. [loydeHrne OKCHA0B HEKOTOPBIX AJIEMEHTOB 3-TO TIEpUOa U3
MPOCTHIX BEIIECTB, PACTBOPEHUE UX B BOJIE M UCIIBITAHUE PACTBOPOB UHIUKATOPAMHM.

JlabopaTtopHubie onbiThbl. 21. [lomydyeHue ruApOKCHMIAa NHUHKA W M3YyYEHUE €Tr0
CBOMCTB.

7. Ctpoenue atoma. CoBpemeHHas popmyiupoBka Ilepuoanueckoro 3akoHa

Anpo aroma. DneMEHTapHbIE YAaCTHUIIbl: TPOTOHBI, HEUTPOHBI M AJIEKTPOHBI.
IlmanerapHas mozens crpoeHus aroMa. M3orombl. PU3MYECKUN CMBICIT IOPSAKOBOIO

HOMepa xuMudeckoro snemenTta. CoBpemenHas hopmynupoka [leproanyueckoro 3aKoHa.



[Ipupona »saekTpoHA: CBOWCTBA YaCTHIBI M BOJHBL. ATOMHas opOuTams W
AJIGKTPOHHOE 00J1aKo. s-, P-, d-, f-opouramu. dopma s- u p-opouTancii. DHEPreTHUCCKUH
ypOBeHb. MaKCHMaJIbHOE€ YHCJIO DJEKTPOHOB Ha HHEPreTHUYECKUX YPOBHIX (EMKOCTh
SHEPreTUYECKOr0 YPOBHS).

Pacnipenenenue 3JeKTPOHOB B 2JICKTPOHHBIX CJIOAX ATOMOB XUMHUYECKUX 3JIEMEHTOB
1—3-ro mepuomoB. XapaKTepUCTUKA TEPBBIX JABAAIATH XUMHUYECKHUX DSJIEMEHTOB Ha
OCHOBaHWUM MX TOJOXeHus B Ileproanyeckoil cUCTEME XHMUYECKHX SJIEMEHTOB
J. W. MengeneeBa U CTpOCHUS HMX aTOMOB. BalleHTHBIE S3JIEKTPOHBI. MeTtamibl U
HeMmeTaiuibl B llepmoamdeckont cucreme xmmuueckux snemeHtoB [I. . Menneneesa.
[Tonsatue 00 WoOHE (KaTHOHE, aHMOHE). 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOWCTB aTOMOB
XAMUYECKUX DJJIEMEHTOB Ha OCHOBE TOJIO)KeHUsT B llepuomuueckon cucreme
. U. MenaeneeBa U CTpOEHUS aTOMa. DJIEKTPOOTPULIATEIIBHOCTh ATOMOB XUMHUYECKUX
3JIeMEHTOB. HM3MeHeHne paauyca aroma, 3JIEKTPOOTPULATEIBHOCTH, METAJUIMYECKUX
CBOMCTB B IIEpUOJIaX U IJIaBHBIX MOJATPYyMIIaXx.

8. Xumnueckasi cBs3b

XUMHUUYECKass CBSI3b. OJHEPrus XHMHYECKOM CBSA3U. YCIOBUS BO3HHKHOBEHUS
XUMHUYECKOU CBS3U MO JIbIOHCY.

KoBanentHas cBs3p. OnuHapHas, OBOHHAas M TpOWHAs XUMHYECKas CBS3b.
Mexann3Mbl 00pa3oBaHUs KOBAJICHTHOW CBSI3M: OOMEHHBIM M JOHOPHO-AKIICITOPHBIM.
[Tongapuass u HenoisipHas KoBaJeHTHAas CBsA3b. llomsgpHocTh Monekyinbl. [lonsitue o
nunose. /imHa XMMHUYEeCKOM CBsi3W. HampaBieHHOCTh KOBaJICHTHOW CBsI3U. BaJeHTHBIN
YTOJL

Nonnas cBsa3b. KoopaunannonHoe yucino. CBONCTBA BEHIECTB C MOHHOM CBSI3BIO.
OTtnyune HOHHON M KOBAJICHTHOM CBSI3U.

Mertannuyeckas cBsa3b. CBoOiCTBa MeETAJIOB, OOYCJIOBJIEHHBIE METAIIMYECKON
CBSI3BIO.

BaneHTHOCTh W cTeneHb OKHucCIeHHs. OnpeneieHue CTENEeHM OKUCJICHUS aTOMOB
XUMHYECKHUX DJIEMECHTOB B COCIMHCHUAX.

Crtpoenne TBepabIX BemecTB. Kpuctamnudyeckue u amopdHbie BemecTBa. [lonsTre

O KpUCTANIMYECKOM  pemieTke. TUMbl  KpPUCTAIUIMYECKUX  PEIIETOK  (aToMHas,



MOJIEKYJISIpHAsl, MOHHASI, METAJUIMYECKasi). 3aBUCUMOCTh (PU3MUYECKUX CBOMCTB BEIIECTB OT
THIA KPUCTAJUIMIECKON PELIETKH.

JMeMoHcTpanuu. Mojenun Mosiekyn (BOABI, YIIEKHUCIOTO W CEPHUCTOTO Ta30B,
neHTaxyjopuaa ¢ocdopa, rekcapropuma cepwl). OOpasibl MOHHBIX W KOBAJICHTHBIX
coenuHeHnid. Kpucraimueckas pemieTka xjaopujaa Hatpus. Moaenum KpUCTaTITMYECKHX
pEIETOK KOBAJIEHTHBIX U HOHHBIX COCAUHEHUM.

JlaGopaTopHble onbIThl. 22. CoctaBieHue Mojeneid Monekyi. 23. Bosronka noaa.

9. Crexuomerpus. KosimuyecTBeHHbIC OTHOIICHUSA B XMMHUH

Monpe — eauHMIa KOJIMYECTBA BellecTBa. Yucino ABoranpo. MonsipHas macca.

3akoH ABorajipo. MossipHblil 00beM ra3za. HopManbHble 1 cTaHJapTHBIE YCIIOBHUS.

PacueTsl o ypaBHEeHUsSIM peakiuid. BeruncieHue mMacchl, 00beMa WM KOJIMYECTBA
BEILIECTBA IO U3BECTHOW Macce, 00beMY WIIM KOJIMYECTBY BEIIECTBA OJHOTO U3 PEAareHTOB
WIK TpoaykToB. PacueTsl OOBEMHBIX OTHOIIEHHMH Ta30B B XUMHYECKHX pPEAKIMIX.
Beluncienye KoJImyecTBa MOJIEKYJI IO U3BECTHOMY KOJIMYECTBY BELIECTBA.

JemoncTpanuu. [lokaz HEKOTOPBIX COENMHEHUN KOJMYECTBOM BEIIECTBA | MOJIb.
JleMOHCTpalys MOJIIPHOTO 00beMa HUACALHOTO ra3a.

10. Xumnueckas peakuus Teopus 3J1eKTPOIUTHYECKOH IMCCONMALMH.

OneKkTpoauTbl W HedneKTpoauTbl. Moubl. Katnonsl u aHuoHbl. IloHATHE O
TUAPATUPOBAHHOM HOHE.

Juccommanust KUCIOT, CoJied U OCHOBaHWU. OmnpeneneHue KUCIOT, OCHOBAHUN U
COJIEM C TOYKM 3pEHUs TEOPUH DIIEKTPOJUTHYECKOM auccounanuu. Mexanusm
ouccoyuayuy ewecms ¢ paziudHbIMuU 6UOAMU XUMUYECKOU CE53U.

CunpHbIe U ciadbie AIeKTPoJIUThl. CTEeneHb AUCCOLMALINH.

Kucnotnocts cpeasl. Bogopoaneiii mokasarens. OnpeneneHne KUCIOTHOCTH CPEJIbl
C IOMOIIIBIO HHAUKATOPOB U pH-meTpoB.

Peakuuyu nMoOHHOrO OOMEHa M YCIOBHS UX NpoTekaHus. [lonuvie u coxpawjénHvle
UOHHbLE YPABHEHUS. PeaKyUll.

Ilouamue o euoponuse coeii.
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHWYECKUX COCAUHEHUU B CBETE

peACTaBICHUM 00 IEKTPOJUTHUECCKON AUCCOIUAIIUH.
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OKHCIINTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Ipomeccsl  OKUCIAEHUS |
BOCCTaHOBJICHHUS. Oxucnurens. BoccranoButens. CocrtaBneHue  ypaBHEHUU
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii.  PaccrtaHoBka  k03(d(dUIIMEHTOB B
YPABHEHUSAX OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUNA METOJIOM 3JIEKTPOHHOI'O
OastaHca.

XUMHYECKHE MCTOYHUKUA TOKA. [ 'albBaHWYECKUU AJIEMEHT. DJEKTPoAbl (KaToa U
aHOJT) B TAJIbBAHUYECKOM 3JIEMEHTE. DJIEKTPOXUMHUYECKUH s/l HANIPSKEHUN METaJIOB.

Onextponus. [lpoiecchl, MpoTeKarlMe Ha KaToJle M aHOAE IpPH DJIEKTPOJIU3E.
[IpuMeHeHre 31eKTPOar3a B MPOMBIIIIIEHHOCTH.

TennoBoir  3p¢dekT xumuyeckod  peakuuu. [loHATHE O  TEPMOXUMUMU.
Tepmoxumuyeckoe ypaBHEHHME. OK30- W SHIAOTEPMUYECKHE peakuuu. Pacuersl mo
TEPMOXHMHUYECKOMY YpPaBHEHHIO: pacyeT KOJMYECTBAa TEIUIOTHI MO MAacce, KOJIUYECTBY
BELIECTBA WJIM 00BEMY UCXOAHOIO BEILIECTBA.

[IoHsiTHE O CKOPOCTH XUMHUYECKON peakuuu. DakTopbl, BIUAIOIIHNE HAa CKOPOCTb
xumudeckoil peakiuu. Katanuzarop u uaruoutop. IloHarue o KaTaauTHYECKUX pPEeaKIUsIX.

Ilonsamue 06 obpamu- mvix u Heobpamumvlx xumudeckux peaxyusx. Ilowsamue o
20MO2EH- HbIX U 2emepo2eHHblX peakyusx. [lonamue o Xumuueckom pagHO- 6ecuu.
Daxkmopuwl, eausAIOUWUE HA NOJOIHCEHUE XUMUUECKO20 PABHOBECUSL.

Knaccudpukanus XUMHUYECKUX peakUui MO pa3IuyHbIM MpPU3HAKAM: 10 YUCITY U
COCTaBY HMCXOJIHBIX M OOpa3yIOLIMXCS BEUIECTB; MO H3MEHEHHUIO CTENEHU OKHCIECHUS
aTOMOB XMMHYECKHX JJIEMEHTOB; 10 TEIIOBOMY d(PdeKTy, o mpu3HaKy 00OpaTUMOCTH, IO
HaJMYMIO WIK OTCYTCTBUIO KaTallu3aTopa.

JleMOHCTpanmuu. DJIEKTPONPOBOJHOCTh BOABI M BOJHBIX PACTBOPOB Pa3TUUYHBIX
coenrHeHH. OrnpeneneHe KUCIOTHOCTH Cpelbl NpH IMOMOIIM YHHUBEPCAIBHOTO
uHaukaropa u pH-merpa. Pasnoxkenue nuxpomara aMMoOHUsI («ByJKaH»). MeaHo-
IIUHKOBBIN T'aJbBaHMYCCKUI DJIEMEHT. DJICKTPOJIN3 BOJHOTO pacTBopa Opomuaa meau (I1).
DK30TEPMUYECKUE M SHAOTEPMUYECKHE peakuuu (TOpeHUEe MarHus, pas3ioKEeHue
Majaxurta). BiusHue pa3nuuHbIX (QaKkTOpoB (TeMIiepaTypa, KOHLIEHTpalus, CTENEHb

HU3MCJIBUCHHUA TBEPAOTO BCHIGCTBa) Ha CKOpPOCTb BSaHMOHGﬁCTBHﬂ OUHKa C COJISSHOM
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KHCJIOTOW. BinsHMe KaTtaimM3aTopa Ha CKOPOCTh PpEAaKLUU pa3IokKEHUS NEPOKCHIA
BOJIOPOJIA.

JlaGopaTopuble onbiThl. 24(1)1. M3ydeHue >JIEKTPONPOBOJHOCTH PACTBOPOB U
JBIKCHUSI UOHOB B 3JIEKTpuueckoM mojie. 25(2). CpaBHEHHE OKpPaCKH HWHIUKATOPOB B
pa3HbIX cpenax. OnpejeneHrue KUCIOTHOCTH cpebl. 26(3). Peakunu oOMeHa B pacTBOpax
anektpoautoB. 27(4). T'mapomuz coneir. 28(5). OkUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC
pEeaKIHH.

11. HemeTaJuibl

[Tomoxenne HemeraiwioB B llepnoanMdeckol CUCTEME XHMHUYECKUX DSJIEMEHTOB
. . Menneneea. OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUSI HeMeTalioB. O0I1re cBOCTBa
HEeMeTauioB. ['amoreHbl — »3jeMeHThl TiaBHoW mnoarpymnmsl VII rpynmel. OOmias
XapakTepucTUKa NOArpynmbl. Bo3MOXKHbIE CTeNeHU OKHUCiIeHUs. @Du3nueckue u
XUMUYECKUe cBoMcTBa rajoreHoB. OcobeHHocTu ¢ropa. [lnaBukoBas KucioTa u ee COH.
XJ0p, €ro pacnpoCTpaHEHHOCTh B MPUPOJE, MOJydyeHUE (B MPOMBIIUICHHOCTH U B
naboparopuu), GU3MYECKHME M XUMHUUYECKHE CBOWCTBA, MpPUMEHEHHE. XJIOPOBOJOPO/I,
noiyuyeHue, ceorictBa. ColisiHasi KUCIIOTa U €€ coyn. [I[puMeHeHune CoMsHON KUCIIOTHI U €€
cosieil. KauectBeHHas peakuus Ha XJIopua-nuoH. OnpeneneHne noaa kpaxmanaom. [opsaok
BBITECHEHUSI OJHOrO rajoreHa IpPYruM W3 pacTBOPOB TAJIOT€HUIOB. /[lelicmeue Xxaopa u
X710p08000PO0OA HA OP2AHUZM HeN0BeKd.

Obwasa xapaxmepucmuxa d21emenmos VIA-epynnel. OcobenHocmu cmpoeHus
amomos, xapakxmepmvie cmenenu oxucienus. Kpyzoeopom xucnopooa é npupooe.

Cepa, ee HaxoOXJIeHHWE B TPUPOJE, AJUIOTPONUS, (PUIMUECKHE U XUMHUYECKHE
coiictBa. CepoBomopon. CepoBomopoanas kuciora. Cymboumbl. Oxcun cepsl (1V)
(cepHHUCTHIN Ta3), cepHUCTast KUCI0Ta, cynbhuThl. Oxcun cepsl (VI) (cepHbIit aHTHAPUT).
CepHas kucnmora. OKHCIHUTENIBHBIE CBOWCTBA KOHLIEHTPUPOBAHHOM CEPHOW KHCIIOTHI.
Cynbdartsl. [lonyuenrue u mpuMeHEHUE CEPHOU KHUCIOTHI (0€3 TEXHOJIOTUYECKOU CXEMBI).
KadectBenHas peakius Ha Cyab(haT-uoH. XUMHUECKOE 3arpsI3HCHUE OKPYKAIOIIEH CPEIIbI
okcuzamu cepbl. KUcnoTHble NOXKAM, 3azpsazHeHue 8030yxa u 6000emos. Cnocobvl e2o
npeoomepaujeHus 8 npupooe.

Obwas xapaxmepucmuka 21emenmos VA-epynnoi. OcobenHocmu cmpoeHus amomos,
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xapaxmepHule cmenenu OKUCIeHUsL.

A30T, €ero HaxOXJEHUE B MPUPOJIE, BAJECHTHBIE BO3MOXKHOCTH aroMa a3oTa. A30T
KaKk mpocTtoe BemecTBo. Duznueckue M XUMHUYECKHME CBOWCTBA a30Ta, IOJy4YEHHE,
npumeHenue. [IpoGnema cBs3piBaHuMs —aTMocdepHoro asorta. IlpeacraBienme o
MUHEpaIbHBIX yI00peHusx. KpyroBopot azora.

Amvmuak. CTpoeHue MOJEKyJbl, ((U3UYeCKue U XUMHUUYECKHE CBOMCTBA, MOITYYEHUE
(0€3 TEXHOIOTrMYECKOM CXEMBI) H IPUMEHEHHE.

Conu ammonusi. KauectBeHHast peakiusi Ha HOH aMMoHuUsA. OKCUBI a30Ta. A30THas
KUCJIOTa: MoJiyueHue, (U3nyeckue U XUMUYeCcKue cBoWcTBa. lIpuMeHeHuwe a3o0THOMU
KUCHO0THL. HuTpartsl.

Xumuueckoe 3aecpssHeHue OKpydcaroujeli cpedbl COeOUHEHUAMU a30ma (KUCIOMmHble
002ic0U, 3a2ps3HeHUe 8030yXd, NO48bl U B000E-MOB).

Obwas xapakmepucmuxa 31emenmos [VA-epynnol. OcobenHocmu cmpoenusi amomos,
xXapaxmepHule cmenenu OKUCIeHUS.

®ocdop. benwiii u kpacHwiii dochop. duszuueckue U XUMUYECKUE CBOMCTBA
docdopa. [lomyuenue u npumenenue ¢ocdopa. Oxcun dochopa (V) (dbochopubiii
anruapun). @ocdopuas kucnora u ee conu. Gochopusie ynoopenus.

VYrnepoa. Anmas u rpaduT — amIoTpomnHbie MoauduKanuu yriepoaa. Gusndeckue
M XHMHYECKHE CBOWCTBa yriepoja. AMopdHbIN yriepoa. AKTUBUPOBAHHBIA YTOJIb.
Ancop6uus. pesecHsiid yroib. Caxa. KameHHbI 1 Oypblil yroiib. YTapHbIi ra3 (OKCH]
yriepona (II)), ero cBoiicTBa u (hU3MOIOrHUECKOE ACHCTBHE HA OPTraHW3M. Y TJICKHCIIBIN
raz (oxkcua yriaepoja (IV)), ero momyueHue, cBoiicTBa u mnpumeHeHue. [lapHUKOBBIN
addekT u ero mocieAcTBus. [ unomesza enobairbHoc0 nomenjieHus Kiumama YTOJbHas
Kucinota u ee conu. Kpyrosopor yriaepoaa B mpupoje. Hcnonvzosauue kapooHamos 6
OvImMy, MeouyuHe, NPOMbIULIEHHOCIU U CEJIbCKOM X035LUcCmae.

Kpemunii. Coeounenuss kpemnus 6 npupooe. Oxcun kpemuus (IV), kpemHueBas
kuciota u cuiukatel. Crexino. Kepamuka. Ctexino — npumMep amop(HOTo Marepuaia.

Cunuxkamol, UX UCNONL308AHUE 8 OLIMY, MeOUYUHe, NPoMbluLIeHHOCmuU. Bajicheluiue

cmpounieilbHvle mamepudibl. KepamMuka, CmexKnio, UYeMeHm, 6em0H, Jicene3o0bemon.
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Ilpobnemovl He30nacno2o UCnONBL308AHUS CMPOUMENTbHBIX MAMEPUAN08 8 NOBCEOHEeBHOL
JHCU3HUL.

JMemoncTpanuu. O0pa3ibl MPOCTHIX BellecTB HeMeTauioB. [lomyueHue xiopa u
M3yYeHHE CBOMCTB XJIOpHOH BOJbl. ['openue docdopa u cypeMsl B xsope. KauectBennas
peakuusi Ha XJOpHUA-HOHBL. Peaknus coenuHeHuss cepel W kene3a. llomyuyeHue
CEpOBOJIOPO/Ia U €ro ropeHue Ha Bozayxe. OcaxaeHue cynbpuaoB Meramios. [lonyuenue
cepHucTtoro rasza. KauecTBeHHas peakuussi Ha  CEpHUCTbIM  ra3. [leiicTBue
KOHIIEHTPUPOBAHHOM CEpHOM KHUCJIOTHI Ha Meab M caxaposy. OOyrivBaHUE JTyYUHKU
KOHIICHTPUPOBAHHON CEpHOW KHUCIOTOM. PacTBopeHue ammuaka B Boje («AMMHUAYHBIN
¢onTan»). IlonyuyeHne amMmuaka U3 XJOpHUJAa AMMOHHS W €ro B3aUMOJCHUCTBUE C
xjiopoBojopoaoM («JIpiMm 06e3 orHs»). BzaumoneiictBue Menu ¢ pa30aBICHHOW U
KOHLIEHTPUPOBAHHOW a30THOM KUCIOTOW. O3HaxomieHue ¢ Qu3udecKumu ceoucmseamu
azoma, ¢hocopa u ux coeOuHeHull (BO3MONCHO UCNONb308AHUE BUOCOMAMEPUATLOB),
oopazyamu azom-uulx u ocpoprvix y0obpeHuil.

B3aumoneiictBue pocopHoro anruapuaa ¢ BOJIOM.

3HaKOMCTBO C KPUCTAJUIMUECKUMHU peIIeTKaMHu rpaduTa W aiaMmasa, @yiiepeHa.
[lormomienrie akTUBUPOBAHHBIM YIJIEM Ta30B M BEIIECTB, PACTBOPEHHBIX B BOJE.
3HAKOMCTBO C YCTPOWMCTBOM IIPOTHMBOTras3a. O3HAKOMJICHHE C MPOAYKIMEH CHUIMKATHOU
MPOMBINUIEHHOCTH. OcaXIeHue KPEMHUEBOW KUCIIOTHI U3 pACTBOPA CHIIMKATA.

JlaGopaTopubie onbIThl. 29(6). KadecTBeHHBIE pPEaKIMUA Ha COJITHYHO KHCIIOTY.
30(7). BbiTecHeHME TaJOreHOB Ipyr JAPYroM H3 pacTBopoB cojeit. 31(8). M3yuenue
CBOMCTB cepHOM KucioTbl. 32(9). M3ydyeHue CBOWCTB BOJAHOTO pacTBOpa aMMHUaKa.
33(10). M3zyueHue cBOMCTB pacTBOpa KapOOHATa HATPHSI.

12. MeTaJuibl

[Tonoxxenne wmerawioB B llepuoguyueckor CUCTEME XHUMHUYECKUX DIIEMEHTOB
. . MenneneeBa. Ctpoenne atoMoB MeTaiioB. Cmpoenue memannos. QOIS CBOMCTBA
METaJUIOB. PacpocTpaHEeHHOCTh METAUIOB B Npupoje. Puznueckre CBOWCTBA METAJIIOB.
XYUMHUYECKHE CBOMCTBA METAUIOB: PEAKIUMU C HEMETaJUlaMH, KHCIOTaMu, COJSIMU. Psn

AKTUBHOCTE METAUIOB (DJEKTPOXUMHYECKUI psAJ HaNpspKeHUHd MeTawioB). CrocoObl
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noiayueHus: metamioB. [loHsaTHe O MeTamlypruu. 3HAY€HUE METAVIOB B COBPEMEHHOM
oO1ecTBe.

[lenounbie MeTasuibl. O0IIas XapakTepUCTUKA MOArpynbl. Hatpuii: HaxoxaeHue B
npupoae, (U3MYECKHE CBOWCTBA, B3aWMMOJCHCTBHE C HEMETAUIAMH U BOJOM.
OkpammBaHue TIAMEHU COJISIMHA HATpus. [ MaApOKCUI HATpHUsl, Er0 CBOMCTBA, OJIYYEHUE U
npumeHeHue. [IpaBuia 6e3onacHoil paboThl ¢ THAPOKCUIOM HaTpus. Kanuil.

Kanpumiit —  mpencraBUTENh  CEMEWCTBA  IMIEJIIOYHO3EMENBHBIX  METAJUIOB.
Haxoxnenue kanmpuust B mnpupoae. Men, Mpamop, HU3BECTHSAK u runc. duznueckue
CBOMCTBA, B3aUMOJCHCTBHE ¢ HemeTayuiamMu M Bojou. CoenumHeHus kanpuus. Oxcug u
TUAPOKCU] Kanblus. HM3BecTh. CTpouUTENbHBIE MaTepUabl: IEMEHT U  OETOH.
OxkpammBaHue IJIAMEHH COJIAMH Kanblimsl. Maenuil. Kécmxocms 600bl u cnocobdwvl eé
YCmpaHeHus.

AmomMuHH. PacnpocTpaHEHHOCTh allOMHUHUSL B mnpupoae. DPusnueckue u
XUMUYECKHE CBOMCTBA. AM(POTEPHOCTh OKCHAA W THUIpoKcuaa amoMmunus. [IpumeHnenue
amoMuHUs. [lypatoOMiUH Kak OCHOBA COBPEMEHHOM aBUALIUM.

Keneszo. Munepanel  xkeneza. @Du3MueckMe UM XMMHAYECKHME  CBOMCTBA
(B3aMMOJEHCTBUE € KHCIOPOAOM, KHcioTamu, xJjopoMm). Coenunenus xenesa (II) u
xenesa (III) u ux cBolicTBa: OKCHBI, TUAPOKCUIBI U coyi. KauecTBeHHas peakiys Ha MOH
xenesa (IIT). YyryH u cTaib — BaKHEWIIME CIUIABbI Kejie3a. 3aKaJeHHas U OTIyIICHHAs
ctanb. Kopposus xenesa, gasxchetiuiue cnocodowvl 3aujunul om KOppo3Ulu.

JMemoncrpanmun. Koimiekius NOpocThIX BEMIECTB — METAUIOB. «CaTypHOBO
JepeBo» (B3aMMOICHCTBHE IIUHKA C pAaCTBOPOM HUTpaTa CBUHIIA). KOUIeKIIHs BaKHEUIIINX
MHUHEPAJIOB  META/UIOB. BOCCTaHOBIIEHME  OKCHIA  XKeJie3a (I1I1)  amromMuHUEM.
B3aumoneiicTBue HaTpusi U Kanblus ¢ Bojod. ['opeHue Hatpust B xjope. OkpaiivBaHue
IJIAaMEHU COJISIMA HaTpusd W Kanbuus. Kosmekuuss «AJIOMUHMHA M €ro  CIUJIaBbD).
B3aumogenicTBue amtOMUHHS C BOJOM, pacTBOpaMu KHUCIOT W wenoded. Kommekums
«Kene3o m ero crab». I[lomydeHne KEIE3HOTO KyIOpoca pPacTBOPEHUEM KeJe3a B
cepHoii kucnote. Okucnenue ruapokcua xxenesa (1) na Bozayxe. Kopposus xenesa.

JlaGopaTopHbIE  OTIBITHI. 34(11). du3nyecKkue - CBOMCTBA  METAJLUIOB.

35(12). CpoticTBa THAPOKCH/IA HATPUSI.
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13. O600611eHMe cBeleHUIT 00 3JIeMeHTaxX U HEOPraHUYeCKUX BellecTBax

3aKOHOMEpPHOCTH W3MEHEHHUSI CBOMCTB AJIEMEHTOB M MPOCTHIX BEIIECTB B TJIABHBIX
MNOATPYIINAX M B MaJbIX MEpHoJax. 3aKOHOMEPHOCTH M3MEHEHHsSI CBOWMCTB CIIOKHBIX
COCIMHEHUN 3JIEMEHTOB — BBICHIUX OKCHUJIOB M THJPOKCHJOB, JIETYYUX BOJOPOIHBIX
COCIMHEHUN. Du3auueckuil cmviCl NOPAOKOBO20 HOMEPA, HOMEPO8 Nepuooa u 2pynnul
91eMeHma.

Ponv xumuu 6 orcusnu uenogexa. 3acpsasuenue npupoousvix 600. Oxpana u ovucmka
NPUPOOHBIX BOO.

HemoHctpanuu. OOpasiisl TPOCTHIX BEIIECTB — METAVIOB U HEMETAJJIOB 2-r0 U 3-
o MEePUOJIOB.

Jlaboparopubie ombIThl. 36(13). CpaBHeHHE KHCIOTHO-OCHOBHBIX CBOMCTB
BOJOPOJIHBIX COETUHEHUN HEMETAJIOB.

14. HayaabHble cBeleHUsI 00 OPraHuYeCKMX COeIMHEHMSIX

[lonsitue 00 opranmdeckoil xumuu. [lpuurHBI MHOTO00Opa3Hsi OPraHUYECKUX
BeecTB. CTpoeHue opranndeckux BeuiecTB. M3omepus. Knaccudukanusa oprannyeckux
BEILECTB.

VYrneBogopoasl (METaH, 3TaH, MpOMaH, OyTaH, STUJIEH W alleTWIEH): CBOICTBA U
npumenenue. Cocmas u xumuueckoe cmpoenue. IIpupoHple HICTOYHUKHU YIJIEBOJOPOIOB:
MPUPOHBINA ra3, He(Th, yTrOJb.

Kucnopoaconepxamue opranuueckue BeniectBa. CnupThl (METaHOJ, 3TAaHOI,
ATUJICHTJIUKOJb, TIUIEPUH): CBOMCTBAa U mpuMeHeHue. Cocmas u xumuyeckoe cmpoetue
KapOoHoBble KkuCIOTHI (YKCyCHasl, cTeapuHOBas, oJjeuHoBas). Kupbl. VYTIeBOAbI
(TmroKo03a, Kpaxmai, eJiTiJ103a). AMUHOKHUCIIOTH (AaMUHOYKCYCHAs KUCIIOTa). benku.

MamepuanvHoeeduncmeo opeanHuyeckux u HeOp2aHUuecKux cCOeOUHeHU.

JlabopaTophsie onbIThl. 37(14). I3ydyeHne cBOMCTB YKCYCHOM KUCTIOTHI.

Xumus u okpysrcarowas cpeoa

Hoesvie mamepuanvr u mexuonoeuu. Bewecmea u mamepuanvl 6 no- 6ceoHesHOL
JHCU3HU uenogeka. Xumusi u 300posve. besonacnoe uc- nonvzosamue eewjecms u
Xumuyeckux peaxyuil 6 oOwimy. Ilepeas no- mowp HpU XUMUYECKUX 0XHCO2AX U

ompaeJIeHUAX. OcHo8bl  dK01102U- YeCKOl cpamomHocmu. Xumuueckoe 3dcepA3HeHue
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OKpydHcaroweti cpedwvl (npeodenvras oonycmumas Konyenmpayus eewpecms - I1/[K). Ponb
XUMUU 8 peuleHUU IKOI02ULEeCKUX NPoO.IeM.
Ilpupoonvie ucmounuxu yeneeo00po0os, NPoOyKmul ux nepepadbomiu, ux pojb 8 Ovimy
U NPOMbIUL- TEHHOCTIU.
Xumuueckuil 3KCnepumenm: u3yueHue o00pa3yo8 Mmamepuanros (Cmexio, Chniagvl
Memainos, NOJUMepHble Mamepuavl).
15. Tunsl pacyeTHBIX 33124
1. Beluucnenue MaccoBOU JOJIM XMMUYECKOTO AJIEMEHTA 10 (OpMYyJie COSTUHEHUSI.
2. PacdeT MaccoBO# J0JIM pAaCTBOPEHHOT'O BEIIECTBA B PACTBODPE.
3. Pacuer MoIsspHO# MacchI BelecTBa.
4. BpluucieHuss MO XHUMHYECKUM YpaBHEHHUSIM KOJUYECTBA, OOBEMA, MACCHhI
BEIIIECTBA 10 KOJIMYECTBY, 00BEMY, MacCe PEareHTOB MM IIPOYKTOB PEAKITUH.

5. BeruncieHue KoauyecTBa MOJICKYJ I10 U3BCCTHOMY KOJIMYCCTBY BCHICCTBA.

16. Tembl npakTHYECKUX padoT

1. ITpaBuna 6e30macHOCTH MPHU padOTe B XUMHUUECKOU J1abopaTopru. 3HAKOMCTBO C
1a00paTOPHBIM 000PYAOBAHUEM.

2. O4nCTKa 3arpsI3HEHHON MOBAapEHHOM COJIN.

3. IlomydyeHue u CBOKCTBA KUCIOPOA.

4. IlpuroroBneHue pacTBOpa C 3aJaHHOM MAacCOBOM JOJEH pPACTBOPEHHOTO
BEILECTBA.

5. DKCIepUMEHTaIbHOE pEIlIeHHE 3a1ad Mo TeMe «l eHEeTHYEeCKHUe CBSA3U MEXKITY
KJIACCAaMHU HEOPTaHUYECKUX COCTMHEHUIN.

6 (1). DOxcnepuMeHTaJbHOE pEIIeHHE 3ajad Mo TeMme «DJIEKTPOJIUTHIECKas
JTUCCOLIHAITUS.

7 (2). IlonnyueHne aMMHuaka U H3y4eHUE €ro CBOMCTB.

8 (3). [NonmyueHwue yrieKUCIoro ra3a U H3yuyeHHe ero CBONCTB.

9 (4). DkcnepuMeHTaNIbHOE pelieHue 3aaa4d no reme « Hemeramiby.

10 (5). DxcneprMeHTaIbHOE PENIEHUE 3a/1a4 10 TeMe «MeTaibhy.
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I[Inanupyembie pe3yabTaThbl 0CBOEHHUS Y4eOHOT0 MpPeAMeTa

JInyHOCTHBIE pPE3yNIbTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHUs
JOCTUTAIOTCSI B XOA€ OOy4YeHUSI XMMHUU B €JUHCTBE Y4YE€OHOW M BOCHUTATEIHHOUN
nesitenbHOCTH  OpraHu3alid B COOTBETCTBUM C  TPAJAULUOHHBIMU  POCCHHUCKHUMU
COLIMOKYJBTYPHBIMU M JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE
mpaBUjaMd M HOPMAaMH TIOBEIEHUS M CIIOCOOCTBYIOT TIpoIeccaM CaMOITO3HAHUS,
CaMOPAa3BUTHUSA U COIMAIM3AIUN O0YHAIOIINXCS.

JInyHOCTHBIE pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCIIC B YACTHU:

[TaTproTHYECKOTO BOCTIMTAHHUS

1)  ICHHOCTHOIO OTHOIICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUCCKOMY
M HAydYHOMY HACIICJIUI0, TIOHMMAHHS 3HAUYCHUS XHMHYECKOM HAyKH B IKU3HU
COBPEMEHHOT0 OOIIECTBA, CIOCOOHOCTH BJIAJETh JIOCTOBEpPHOW HHPOpManuen o
MEPEOBbIX  JOCTIKEHHUSIX U OTKPBITHUSIX MHUPOBOM W OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MHUpA U OOIIECTBA;

['paxx1aHCKOTrO BOCIIUTAHUSA

2)  TPEACTaBICHHUS O COIMAIBHBIX HOPMax M TpaBHIaX MEKINIHOCTHBIX
OTHOIIEHUN B KOJJICKTUBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4EOHO-HUCCIEA0BATEIbCKOM, TBOPYECKONM W JPYruX BUIAX JACSITEIBHOCTH;
TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOM JEATEIbHOCTU MPU BHIIOTHEHUN YYEOHBIX,
MMO3HABATENIbHBIX 3aJ/1a4, BBIMOJHEHUH XUMHUYECKHX IKCIEPUMEHTOB, CO3/IaHUN YUEOHBIX
MPOEKTOB, CTPEMJICHUSI K B3aWMOIIOHUMAHHUIO M B3aMMOIIOMOIIM B IIpoIlecCe ATOM
y4eOHOM JIeATeIbHOCTH; TOTOBHOCTH OIICHUBATh CBOE TMOBEACHUE M IOCTYIKH CBOMX
TOBApUIIE C TO3UIIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUSA
MOCJEACTBUN MTOCTYIIKOB;

[{leHHOCTH HAYYHOTO TTO3HAHUS

3)  MHPOBO33PEHUYCCKUX TMPEACTABICHUI O BEIIECTBE M XUMHUCCKOW pPeakInu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIISIONIUX OCHOBY

JUIA TIOHUMAaHHs CYUIHOCTM HAyYHOM KapTHHBI MHpA; MPEICTaBICHHH 00 OCHOBHBIX
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3aKOHOMEPHOCTSIX PAa3BUTHS NPHUPOABI, B3aUMOCBA35IX YEJIOBEKA C MPUPOJHOM CpPENoH, O
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4)  MO3HABaTEIIbHBIX MOTHBOB, HANPABJICHHBIX HA MOJYYCHHE HOBBIX 3HAHUH IO
XUMHH, HEOOXOUMBIX JIJIs1 0OBSICHEHHS HA0JI0/1aeMbIX TIPOIECCOB U SIBJICHHUIA;

5)  mno3HaBaTeNbHOW, MH()OPMAIIMOHHOW U YMTATEILCKON KYJIbTYPBI, B TOM YHCJIC
HABBIKOB CaMOCTOSITEJIbHOW pabOThl C y4€OHBIMU TEKCTaMHU, CIIPABOYHOU JUTEPATYPO,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH(DOPMAIIMOHHBIX TEXHOJIOTHH;

6) wuHTepeca K OOYYCHHIO W TIO3HAHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K caMOOOpa30BaHUIO, MMPOCKTHOW M HUCCIEAOBATEIBCKOM AESATEILHOCTH, K
OCO3HaHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS 0Oy4YEeHUS B JaJlbHEMIIEM;

dopmHUpoBaHUS KYJIbTYphI 310POBbsI

7)  OCO3HaHWSl IICHHOCTU JKW3HH, OTBETCTBCHHOTO OTHOIICHUS K CBOEMY
3JI0pPOBBIO, YCTAHOBKU Ha 3/I0POBBIM 00pa3 U3HU, OCO3HHUS MOCIEACTBUM U HENPUITHS
BPEAHBIX MPUBBIYEK (YIMOTPEOJIECHUS aJIKOroJisl, HAPKOTUKOB, KypeHHUs), HEOOXOAUMOCTH
cOOJII0/IeHUs MTpaBUil 0€30MacHOCTH MPU OOPAIIEHUHN C XUMUYECKUMHU BEIIECTBAMU B OBITY
Y peajbHOM KW3HH;

TpyIoBoro BocnuTaHus

8)  wuHTepeca K MPaKTUYECKOMY HM3YYCHHUIO TpodeccHil u Tpyaa pa3- JIMYHOTO
poJia, yBaXX€HUE K TPyAY U pe3yjbTaTaM TPYJIOBOM AEATENBHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUsI MPEAMETHBIX 3HAHUW MO XMMHH, OCO3HAHHOTO BBHIOOpA WHIMBHIYaTbHOU
TPAeKTOPUM TMPOJODKEHHS OOpa3oBaHMsl C Y4€TOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH; YyCHEIIHON
NpoQEeCcCUOHAIBHON JEATEIbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUN; TOTOBHOCTbH
a/JIalTHPOBATHCA B MPO(EeCCHOHATIBHOU cperie;

DKOJIOTUYECKOT0 BOCITUTAHUS

9)  DIKOJOrMYEeCKH IeJIeCOOOPA3HOTO OTHOIICHUS K MPHPOJEC KaK HCTOYHUKY
KU3HM Ha 3eMJjie, OCHOBE €€ CyIEeCTBOBaHMUS, IOHMMAaHHS LEHHOCTH 3J0pPOBOr0 M
6e3omacHOro 0opasa *U3HH, OTBETCTBEHHOTO OTHOILIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY

U TIICUXUYCCKOMY 3A0POBBIO, OCO3HAHHA HICHHOCTHU CO6J'IIOI[CHI/I$[ IIpaBuJI 0e30macHoro
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MOBEICHUS TIpU paboOTe C BEIIECTBAMH, a TAK)KE B CUTYAIHIX, YTPOXKAIOIINX 3JJ0OPOBBIO U
YKU3HHU JTIOEH;

10) cmocoOHOCTH MPUMEHSTh 3HAHHUS, MOJIydaeMble IPH H3YYCHHUM XHMUH, IJIS
peleHns 3a7a4, CBS3AHHBIX C OKPYKAIOUIEW NPUPOJHOM CPEAOW, IMOBBIIIEHUS YPOBHS
AKOJIOTHYECKON KYJbTYPhl, OCO3HAHHUS TJI00AIBHOTO XapakTepa SKOJOTHYECKUX MPoOIeM
U IyTeW UX PEIICHUs MOCPEACTBOM METOJ0B XUMUHU;

11) SKOJOTMYECKOrO  MBIIIICHHS, YMEHHS  pPYKOBOJCTBOBAaThCS UM B
MO3HABATEILHONW, KOMMYHUKATUBHON M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHbIE PE3yIbTATHI

B cocraBe MeranmpeaMETHBIX  PE3YJbTATOB  BBIACISAIOT  3HAYUMBIE A
dhopMUpOBaHUS MHPOBO33PCHHS OOIIEHAYYHBbIC IOHATHS (3a- KOH, TEOpHSs, NPHUHIIHII,
runoTe3a, (akT, cUCTEMa, MPOIIECC, IKCIEPUMEHT U JAp.), KOTOPhIE HUCIOIB3YIOTCS B
€CTEeCTBEHHO-HAYYHBIX YUYEOHBIX IMPEIMETaX W TMO3BOJISIOT Ha OCHOBE 3HAHUW M3 ATUX
nmpeaMeToB (popMHUpPOBAThH MPEJACTABICHHE O IEJOCTHOM HAay4yHOHW KapTHHE MHpa, U
YHUBEPCAIIbHBIC y4eOHbIC JIEUCTBUS (Tmo3HaBaTeIbHBIC, KOMMYHUKATUBHEIE,
peryJISTHUBHBIC), KOTOpBbIC obecrieunBaOT dbopmMupoBanue TOTOBHOCTHU K
CaMOCTOSITEJIbHOMY TIJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOMN AESTEITLHOCTH.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHUSI 00pa30BaTEIbHOM MPOrPaMMBbI TI0 XMMHUHU
OTpakaloT OBJIAJICHUE YHUBEPCAIbHBIMU MTO3HABATEILHBIMU JICHCTBUSIMH, B TOM YHCJIE:

bazoBbIMU JTOTHUECKUMHU ICHCTBUIMU

1)  yMEHHEM HCIOJb30BaTh MPUEMBI JIOTHYCCKOTO MBIILICHUS P OCBOCHUHU
3HAHUMU: PACKPHIBATh CMBICT XMMUYECKUX MOHSITUH (BBIACISITH UX XapaKTEepHbIC MPU3HAKH,
YCTaHaBJIMBATh B3aMMO- CBS3b C JPYTUMH TOHSATHUSIMH), HCIOJIH30BAaTh MOHSTHS IS
0OBSICHEHUS OTACIBHBIX (DAKTOB W SBIICHHWH; BBIOMpPATh OCHOBAHHUS M KPUTEPUHU IS
KJIacCU(UKAIIUM XUMHYECKUX BEIIECTB W XHUMHUUYECKHUX pEaKIMil; yCTaHaBJIUBAaTh
MPUYMHHO-CJICJACTBEHHBIE CBSI3U MEXKIYy OOBEKTAMU W3YYCHHS; CTPOUTH JIOTMUECKHE
paccyxaeHus (MHAYKTUBHbBIC, JEAyKTHBHBIE, IO AaHAJOTWHU); Je€JaTh BBIBOABI U
3aKJIFOYEHUS;

2)  yMEHHEM TPUMCHATh B TMpoIecce TO3HAHHWS TOHATHS (TPEeIMETHBIC W

MGT&HpGI{MGTHI)IG), CHMBOJIMYCCKHUC (3HaKOBBI€) MOJCIHU, HUCIIOJIIB3YEMBIC B XHWMHH,
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npeoOpa3oBbIBAaTh MIMPOKO MPHUMEHSIEMbIE B XHMHUU MOJEJIbHbIE TPEACTABICHUS —
XUMHUYECKUN 3HAK (CHMBOJ 3JIEMEHTAa), XUMUYecKasi (opMylia U ypaBHEHUE XUMHUYECKOM
peakiuu — IpHU pElIeHUH y4yeOHO-TIO3HABATENbHBIX 3ajjad; ¢ Y4ETOM 3THUX MOJEIBHBIX
MIPE/ICTABICHUI BBISBIATH M XapaKTEPH30BaTh CYIIECTBEHHBIE MPU3HAKUA H3y4aeMbIX
OOBEKTOB — XHMMHMUYECKHX BEIIECTB M XUMHYECKMX PpEaKLUMW; BBIBIATH 0OLIUE
3aKOHOMEPHOCTH, HPUYMHHO-CJIEICTBEHHBIE CBSI3M M NPOTUBOPEUYHUS B HM3y4aeMBbIX
MPOLIECCAX U ABJICHUSX; MPEUIaraTb KPUTEPUU JJISl BBISIBJICHUS 3TUX 3aKOHOMEPHOCTEW U
IPOTUBOPEUYM; CaMOCTOATEIBHO BBIOMpPATh CHOCOO pelleHus ydeOHOW 3anayu
(cpaBHMBaTh HECKOJBKO BAapHAHTOB pEUICHUS, BHIOMpAaTh HanbOoyiee MNOIXOIAIUN C
Y4ETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB);

ba30BpIMM HCCIIEN0BATENBCKUMHU JEHCTBUSIMHU

3)  yMCHHEM HCIOJb30BATh MMOCTABICHHBIC BOIPOCHI B KA4eCTBE MHCTPYMEHTA
MO3HAHMS, a TAaKKE B KAa4eCTBE OCHOBBI JUIsl (POPMUPOBAHHUS TUIOTE3bl MO IMPOBEPKE
IIPaBUIIbLHOCTH BBICKa3bIBAEMBIX CYXK/ICHMIA;

4)  npuoOpeTeHHe OmbITa MO TUIAHUPOBAHUIO, OPTraHU3aAIlMH W TPOBEICHHIO
YUEHUYECKUX JKCIIEPUMEHTOB: YMEHHE HaOJI01aTh 32 XOA0M Ipolecca, CaMOCTOATEIbHO
MPOTHO3UPOBATh €0 Pe3yibTaT, (POPMYyIUPOBaTH OOOOILEHNS U BBIBOJBI MO pe3yJbTaTaM
MPOBEAEHHOTO OMbITA, UCCIEAOBAHMUS, COCTABIIATh OTUYET O MPOJIETaHHON paboTe;

Pabotoii ¢ madopmarnueit

5) yMmeHHeM BbBIOMpaTh, AHAIM3MPOBATH M HMHTEPIPETUPOBATH WH(POPMAIIHIO
pa3iaMyYHbIX BHUJIOB U (OpM TMpeACTaBICHUS, MOJIYyYaeMYyl0 M3 pa3HbIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAsE JUTEpaTypa XHUMHUYECKOTO COJEp)KaHUs, CIPAaBOYHbIE MOCOOUS,
pecypcbl MHTepHeTa); KPUTHYECKH OIIEHMBATh MPOTHUBOPEUMBYI0 U HEIOCTOBEPHYIO
uH(}OpMaIHIO;

6)  yMCHHEM NMPUMEHATH pa3IMYHbIC METOJIBI M 3alPOCHI MPH TO- KCKE U 0TOOpE
nH(GOpPMaLlMU U COOTBETCTBYIOLINX JAaHHBIX, HEOOXOAUMBIX JUIS BBIIIOJHEHUS YYEOHBIX U
MO3HABATENbHBIX 3a/1ay ONpEACNEHHOTO THWIA; MPUOOpPETEHHE OmbiTa B 00JACTH
MCIIOJIb30BaHUs MH(POPMAITMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTH, OBJIaJ€HUE KYJIbTYPOU
aKTUBHOTO HCIOJIb30BAHUS PA3UYHBIX MMOUCKOBBIX CHUCTEM; CaMOCTOSTEIBHO BHIOHMPAThH

ONTUMAJIbHYI0 (QOopMy TNpeAcTaBieHUs HHPOPMALMK M WUIIOCTPUPOBATh pelllaeMble
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3aJaud HECJOXXHBIMU CXEMaMHM, AuarpaMMmamu, ApyruMu (opmamu rpadukd U UX
KOMOMHAIIUSIMU;

7)  yMCGHHMEM WUCMOJIb30BaTh M aHAJIM3MPOBAaTh B Ipolecce Y4YeOHOW W
HCCIIEIOBATENIbCKOM  JIEATENBHOCTH HH(OPMALMIO O BIUSHUU TPOMBIIUICHHOCTH,
CEJIBCKOTr0 X035MCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOTHON CPELBI;

YHHBepcaabHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMHU

8) ymeHmeM 3amaBaTh BONPOCH (B XOIE JUAIOTa W/WIM JUCKYCCHH) IIO
CylIecTBy oOcyxkaaemMoil Tembl, (HOPMYIUPOBATh CBOM MPEIJIOKEHUS OTHOCUTEIHBHO
BBINIOJIHEHHUS TIPEIOKEHHON 3a1a4u;

9)  mpuoOpeTeHHE OIbITa MPE3CHTAIMH PE3YJIbTATOB BBITOJHEHHUS XUMHUYECKOTO
SKCIIEpUMEHTa (Ja00paTOpPHOTO OMbITa, Ja0OPaTOPHOM pabOThl MO HCCIEIOBAHUIO
CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

10) 3aMHTEpECOBAaHHOCTh B COBMECTHOW CO CBEPCTHUKAMH I1O3HABATEILHOW U
UCCIIEIOBATENIbCKOM JEATENIbHOCTH MPU PEIICHWH BO3HUKAIOMIMX IPOOJIEM HAa OCHOBE
yu€Ta OOIIMX MHTEPECOB M COTJacOoBaHUs TMO3ULMM (0OCYyX JeHus, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBI», KOOPJIANHALMS COBMECTHBIX JI€HCTBHI, ONPENECICHUE KPUTEPUEB 110
OLICHKE KaueCTBA BBITOJIHEHHON PabOThI U 1. );

YHUBEpCaabHBIMU PETYISTUBHBIMU AEHCTBUSIMU

11) yMeHHEM CaMOCTOSITEJIBHO OINPENENISATh LENU JESTeIbHOCTH, TUIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJMPOBaTh W TMpPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOKO
NeSTEeIBbHOCTh, BBIOMpAaTh HamOosiee G EKTUBHBIE CMOCOOBI pEIIeHUs Y4YEOHBIX U
MO3HABATENIbHBIX  3a/]a4, CaMOCTOATENbHO  COCTaBIIATb WJIU  KOPPEKTHPOBATH
MIPEUIOKEHHBIM AJITOPUTM JIEUCTBUM NPU BBHINIOJHEHUU 3aJaHUNA C YYETOM IIOJYYECHUS
HOBBIX 3HAHUA 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIMSIX; OLEHUBAThH
COOTBETCTBHE MOJYYEHHOT'O Pe3yJibTaTa 3asiBJICHHON 11eJIH;

12) yMeHHEM WUCHOJIb30BaTh M AaHAIM3MPOBATh KOHTEKCTHI, MpeiaraeMbie B
YCJIOBHM 33/IaHUU.

[IpenmeTHbIE PE3yNILTATHI

B cocTtaBe mpeaMeTHBIX pe3yibTaTOB MO OCBOEHHUIO 00A3aTENBHOTO COACpPKAHUS,

YCTAHOBJICHHOTO JaHHOW NpPUMEpPHON pabouell MNporpaMMoOM, BBIJIETSIOT: OCBOCHHbBIC
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OOyJarONMMUCS Hay4YHbIC 3HAHUS, YMEHUS M CHOCOOBI NEWCTBHM, CHeUPUISCKUAC IS
MIPEAMETHON 001aCTH «XUMHUS», BUIIBI JEATEILHOCTH TI0 TOJYICHUIO HOBOTO 3HAHUS, €T0
UHTEpPIpETAlMU, TPeoOpa3oBaHUI0O U MPUMEHEHUIO B PA3JIMYHBIX YYE€OHBIX U HOBBIX
CUTYaIHsIX.

[IpeameTHble pe3ynbTaThl MPEACTABICHBI IO ToJaM OOY4YeHUS U OTpPaXKaroT
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS CIEAYIOUUX YMEHUIM:

1. PacKpbhIBaTh CMBICTT OCHOBHBIX XUMHYECKHX TOHSATHH: aToM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECh (OJHOpOAHAS U
HEOJHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEIbHAs aTOMHAas M MOJIEKYJsApHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas J0Jsl XUMUYECKOTO AJIEMEHTA B
COCIMHECHHH, MOJISIPHBIN 00BEM, OKCH/I, KHCIIOTA, OCHOBAaHHE, COJb,
AIEKTPOOTPUILIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMHYECKas PeaKius, Kiaccu(ukaius
pPEeaKIMii: peakIMu COeIMHEHUS, PEAKIIUK PA3JIOKEHHS, peaKIIMU 3aMeIEHHUs, Peakuu 00-
MEHa, 9K30- M JHIOTEPMHUYECKHE PEaKIUM; TETUIOBOM A(DQeKT peakuuu; sSapo aTroma,
AJIEKTPOHHBIN CJIOM aTroMa, aToMHas OpOWTallb, paguyC aroMa, XHUMHYECKasl CBS3b,
MOJISIpHAss W HEMoJisipHash KOBaJeHTHas CBS3b, MOHHAs CBSI3b, WMOH, KATHOH, aHWOH,
pacTBOp, MaccoBas J10Jid BelllecTBa (IIPOLIEHTHAS] KOHIIEHTPALIMsI) B PaCTBOPE;

2. WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMUYECKUX MOHATHH (M. 1. 1) u
MPUMEHSTDH ATU TIOHSITHS TIPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;

3. HCTIOJIB30BaTh XUMUUECKYIO0 CUMBOJIMKY JUIsl COCTaBieHUsI (hOpMyJT BEIIECTB U
YPAaBHEHHUN XUMUUYECKUX PEAKLINM;

4, OTpeeNaTh BaJCHTHOCTH AaTOMOB 3JIEMCHTOB B OWHApHBIX COCIWHCHUSX;
CTETICHb OKHCJICHUS JJICMEHTOB B OWHAPHBIX COCIMHCHHSIX; MPUHAJJIC)KHOCTh BEIIECTB K
ompenenéHHOMY KJAcCy COE€IMHEHMH 1o (opmyiaM; BHJ XUMHYECKOW CBSI3U
(KoBajJICHTHAs M NIOHHAS) B HCOPTAHMUCCKUX COCAMHCHUSX;

S5. packpeiBath cMbici [lepmogmueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOANYECKOM 3aBUCUMOCTH CBOMCTB XWMHUYECKHUX
AJIEMEHTOB OT WX MojokeHus B Ilepuoaudeckoil cucreme; 3aKOHOB COXPAHEHHSI MaCChI
BEILIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYE€HHUs, 3aKoHa ABOTajpo;

ONMKCHIBATHL W XapakTepuszoBaTh TabnuuHyto ¢opmy Ilepuonuyueckoit cucTeMbl
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XUMUYECKUX JJIEMEHTOB: pa3iMyaTh MOHATHS «rJaBHasg mnoArpynna (A-rpynmna)» H
«mmoboynass moxarpynna (b-rpymma)», wmanbie W OONbIIME TEPUOABI; COOTHOCHUTH
0003HaueHHUs, KOTOpble UMeoTcs B Tabnuue «llepuonnyeckas cucreMa XUMUYECKUX dJie-
MeHTOB [[. WM. MenaeneeBa» € YUCIOBBIMU XapaKTEPUCTUKAMU CTPOECHHUS aTOMOB
XUMHUYECKHUX OJJIEMEHTOB (COCTaB M 3apsja  sAApa, oOllee 4YHCIO JJIEKTPOHOB H
pacnpeziesieHue UX MO0 IEKTPOHHBIM CII0SIM);

6. KJIACCU(UIIUPOBATh XUMHUYECKHE SJIEMEHTHI; HEOPTraHWYECKHE BEIECTBa;
XUMHUYECKHE peakuuu ([0 YHMCIy M COCTaBy YYACTBYIOLIMX B PEaKLUMU BEILECTB, IO
TernoBoMy 3Q(DexTy);

7. XapaKTepHU30BaTh (ONUCHIBaTh) OOIIME XHMHYECKHE CBOWCTBA BEILIECTB
pPa3IMYHBIX KJIACCOB, IMOATBEPKAAs ONKMCAHUE NMPUMEPAMH MOJIEKYJISIPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

8. IPOrHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT HX Ka4ECTBEHHOIO
COCTaBa; BO3MOXHOCTH ITPOTEKAHUSI XUMUYECKUX IPEBPALLECHUN B PA3JIMYHBIX YCIOBUSX;

Q. BBIYHUCIISATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl BELIECTB;
MacCOBYIO JIOJIF0 XMMHYECKOrO 3JE€MEHTa Mo (opMyJie COECIUHEHHS; MAacCOBYIO IOJIIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUUECKON pEaKIIny;

10. npuMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIBLHON NEATENbHOCTH — aHAJIN3 U
CHUHTE3, CpaBHEHHE, O0O00OIICHHE, CHCTeMaTH3aluio, KIACCU(PHUKAIINIO, BBHISIBICHHE
MPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — JJIsl M3YYEHUS CBOWMCTB BELIECTB M XMMHYECKHUX
peakuuii; ecCTeCTBEHHO-HAy4YHbIE METOJbl IMO3HAaHUS — HaOJIIOACHHE, HU3MEpEHHE,
MOJEJIUPOBAHUE, IKCIIEPUMEHT (PEaIbHbIN U MBICJICHHBIN);

11. cnenmoBarh mpaBUJaM IOJb30BAHMUSI XUMUYECKON MOCYAOW U J1aOOPaTOPHBIM
o0Opy/nOoBaHMEM, a TaKKe MpaBUiaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMU 10 BBITIOJHEHHUIO Ja0OPATOPHBIX XMMHYECKUX OMBITOB MO MOJYyYEHUIO U
coOMpaHuI0 Ta3000pa3HBIX BELIECTB (BOXOPOAA U  KHUCIOPOAA), MPUTOTOBJICHHIO
pPacTBOPOB C OMPEAECIEHHOW MACCOBOM JOJIEW PAaCTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH U
MPOBOJIUTh XMUMHYECKUE OHKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEJIOUEeH U

KHCJIOT C TIOMOIIBIO0 HHIUKATOPOB (JTakMycC, heHoN(TaIenH, METUIIOPAHXK H JIp.).
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12.  packpbIBaTh CMBICI OCHOBHBIX XMMHUECKHUX MOHSATHI: XUMUYECKHUI IEMEHT,
aTOM, MOJIEKYyJla, HWOH, KaTHOH, AaHWOH, IMPOCTOE BEIIECTBO, CJIO0KHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTb, CTENEHb OKHCICHUSA, XUMHYECKas peakuus,
XUMUYECKasi CBSI3b, TEIIOBOW 3(PQEeKT peakmuu, MOJb, MOJSPHBIN 00BEM, pac- TBOD;
AJIEKTPOJIUTBI, HEJICKTPOJIMTHI, JJIEKTPOJUTUYECKAs AUCCOLMALUSA, PEAKIMH HOHHOIO
oOMeHa, KaTaJu3aTop, XMMHYECKOE PaBHOBECHE, OOpaTHMblE M HEOOpaTUMbIE PEaKIUH,
OKHUCJIUTENb- HO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKHCIIUTEh, BOCCTAHOBUTENb, OKUCICHUE
U BOCCTaHOBJIEHHE, aJJIOTPOINHUsA, aM(OTEPHOCTb, XMMMUYECKas CBS3b (KOBaJICHTHas,
MOHHAsl, METAJUIMYECKas), KpUCTAJUIMYECKas pEeIIETKA, KOPpO3Ws METAIOB, CIUIABbI
CKOPOCTh XMMHYECKOM peakuuu, mnpeaenbHo pgomyctumas koHneHtpanus (ITJJK)
BEILIECTBA;

13. WUTIOCTPUPOBATH B3aMMOCBSA3h OCHOBHBIX XMMHUYECKUX MOHATHH (cM. 1. 1) u
IIPUMEHSATD 3TU MOHATHS IPY OIIMCAHUU BELIECTB U UX IPEBPALICHUM;

14. ucnonb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUS (DOPMYIT BEILIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

15. ompenensTh BaJIEHTHOCTb U CTENEHb OKHUCIEHUS XUMHUYECKHUX 3JIEMEHTOB B
COEIMHEHUSIX Pa3IM4YHOrO COCTaBa; MPUHAMJIEHKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy
COCOIUMHEHUM 1o QopmyaaMm; BHJ XUMHUYECKOW CBs3W (KOBaJeHTHas, WOHHas,
MeTaJlJIN4ecKas) B HEOPraHMUECKUX COEIMHEHUSX; 3apsi/l MOHA [0 XUMHUECKOH (hopmyiie;
XapakTep cpedabl B  BOJHBIX pacTBOpax HEOPraHWYECKHX COEAMHEHHM, THII
KPUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

16. packpsiBath cMbich Ilepumonumueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAaHHE: OMHUCHIBATh U XapaKTEPU30BaTh TAOIMUHYIO (opMy
[lepuonnueckoid CHCTEMBI XHWMHYECKHMX JJEMEHTOB: pa3jinyaTh IIOHATHSA «TJIaBHas
noarpynna (A-rpynmna)» u «mnobouynas noarpynna (b-rpynma)», manbie U OoJbllne
NEepPUOAbl; COOTHOCUTh O0O3HAYEHHS, KOTOPbIE UMEIOTCS B MEPUOAUYECKON Tabmuie, C
YUCJIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB MU
3apsan sapa, 00Ilee YUCIO AJIEKTPOHOB M PacHpe/lesIEHUE UX IO AJIEKTPOHHBIM CIOSIM);
OOBSACHATH OOIINE 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB 3JIEMEHTOB U UX COSAMHEHUN B

npeaciax MaJlblX IIEPHUOA0B U INIaBHBIX IMOA- I'PYIIII C y‘léTOM CTPOCHHUA UX aTOMOB;
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17. xnmaccuunmpoBaTh XUMHUYECKHE DJJIEMEHTHI; HEOPTaHUYECKHE BEIECTBA;
XUMUYECKUE peakiuu (M0 YUCIy UM COCTaBY Y4YacTBYIOUIMX B PEAKIUU BEIIECTB, IO
TerIoBoMy G (DEKTy, M0 UBMEHEHHUIO CTENICHEH OKUCICHUS XUMUUECKUX JIEMEHTOB);

18. xapakTtepuzoBaTh (ONMUCHIBATH) OOIME U CHCIUPUISCKUEC XUMUYCCKUE
CBOWCTBAa IPOCTBIX M CIIOXKHBIX BEHIECTB, MOATBEPKAAS ONUCAHHE MpPUMEpPaAMU
MOJIEKYJISIPHBIX U HIOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

19.  cocTaBiATH ypaBHEHHS DJCKTPOIUTUYECKON TUCCOLMALNN KHUCTOT, HMIeTouei
U COJICH; TOJIHbIE U COKpalI€HHbIC YPAaBHEHHS pEaKIMil MOHHOTO OOMEHa; ypaBHEHUS
peakiuii, MOATBEPKIAIONINX CYIIECTBOBAHUE T'€HETUUYECKOM CBSI3U MEXIY BEIIECTBAMMU
Pa3JIMYHBIX KJIACCOB;

20. packpbIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca 3TUX PEaKIUA;

21. npOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS;
BO3MOKHOCTH IPOTEKAHUS XUMUYECKUX MTPEBPALICHUN B PA3JIMYHBIX YCIOBUSAX;

22. BBIYUCIATH OTHOCHUTEIHHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIECTB;
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEeMEHTa 1Mo (OpMyJie COCIMHEHHs; MACCOBYIO OO
BEIIIECTBA B PACTBOPE; MPOBOJIUTH PACUETHI MO YPABHEHUIO XUMUUECKON pEeaKIny;

23. cnefoBaTh MpaBWIaM MOJB30BaHUS XMUMHUYECKOW MOCY0M U 1ab0paTOpHBIM
o0opyJ0BaHUEM, a TaKXKe MpaBuUiiaM OOpalleHHs] C BEHIECTBAMU B COOTBETCTBUM C
WHCTPYKIUSIMUA TIO BBITIOJHEHUIO JIAOOPATOPHBIX XUMHYECKUX OIBITOB MO MOJYUYCHHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);

24. TPOBOAUTH PEaKIMU, MOATBEPKIAIONINE KaueCTBEHHBIM COCTAB Pa3IMUHBIX
BEIIIECTB: PACIIO3HABAThH OIBITHBIM MTyTEM XJIOpUI- OpOMUI-, HOJUI-, KapOoHaT-, dhocdart-,
CWJIMKAT-, CyNb(}art-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHS ¥ HOHBI N3YYCHHBIX METAJUIOB,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTBR;

25. TPUMEHATH OCHOBHBIC OIEPAIlMU MBICIUTEIBLHON JESITEIIBHOCTH — aHAJIN3 |
CUHTE3, CpaBHEHHUE, 0000ICHNE, CHCTEMATHU3AITNIO, BRISIBJICHUE MPUIMHHO-CIICICTBEHHBIX
CBSI3€M — JUISI WU3YYCHHUs CBOMCTB BEIIECTB U XHUMHUYECKUX PEAKIMHA; €CTECTBEHHO-
Hay4YHbIE€ METOJIbl TO3HAHUSI — HAOJI0JICHUE, U3MEPEHHE, MOJICTUPOBAHUE, SKCIEPUMEHT

(peayIbHBIN 1 MBICIICHHBIN ).
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TemaTnueckoe IIAHKPOBAHME

8 kinace
Ne Kon- |IIP KP
HaumenoBanue paznenos, TeM
BO
9JacoB
1 | Tema 1. IlepBoHauanbHble XUMUYECKUE MTOHSATHUS 16 2 1
2 | Tema 2. Kucnopona. Oxcunasl. BaneHTHOCTB 7 1
3 | Tema 3. Bomopon. Kucnoter. Comn 7
4 | Tema 4. Bona. PactBopsl. OcHOBaHUS 8 1 1
5 | Tema 5. O6001eHNE CBEICHUHN O BAXKHEUIIIUX 11 1 1
KJIacCcax HEOPTAaHMYECKUX COSAMHEHUI
6 | Tema 6. [lepuonuueckuii 3axkoH u [lepuoanueckass | 5
CHCTeMa XMMHUUYecKux 3yeMeHToB /.. MenaeneeBa
7 | Tema 7. Crpoenue atoma. CoBpeMeHHasl 4
dbopmynupoBka [lepuoauyeckoro 3akoHa
8 | Tema 8. Xumuueckas CBS3b 8 1
9 | O6o0maromee MOBTOPEHNE 2
Hroro: 68 5 4
9 kiacc
Ne Kon-
BO
HaumenoBanue paszaenoB, TeM
9aco
B
1 | Tema 1. Crexuomerpusi. KonnuecTBeHHbIE OTHOUIEHUSI B XUMUU 10
2 | Tema 2. Xumuueckasi peakiius 17
3 | Tema 3. Hemetassl 22
4 | Tema 4. MeTasibl 9
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Tema 5. O6oO1IeHHE CBeJEHUNM 00 3JIEMEHTaX M HEOPTraHUYeCKUX

BellecTBax
Tema 6. HauanbpHbIe cBeICHHS 00 OPraHUYECKUX COSTUHCHUIX 5
O6o6aroree MOBTOPEHUE 1
Hroro: 68
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