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COJEPXXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHBIC XUMHUYECKHE IOHATHS

[Ipeamer xumun. Posib XuMuu B )KU3HU YEIOBEKA. XUMHS B CUCTEME HayK. Tena u
BeliecTBa. GU3NUECKHUE CBOMCTBA BEIECTB. ArperaTHoe cocTosiHue BenlecTB. [lonsTue
0 MeToJax To3HaHWUs B XUMHUHU. YucThie BemecTBa M cMecH. CrocoObl pa3ieicHus
CMECeH.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JIE€MEHTbl. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
[IpocThie U ClIOkKHBIEC BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuyeckas Gopmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX D3JIEMEHTOB. 3aKOH
MMOCTOSTHCTBA cocTaBa BemlecTB. OTHocHTenbHAss aroMHas Macca. OTHOCHTEIbHAas
MOJIEKYJIIpHAs Macca. MaccoBast JOJIsI XUMHAYECKOTO 3JIEMEHTA B COEAUHEHUH.

KomuecTBo BemecTa. Mob. MossipHast Macca. B3anmMocBsA3b KOIMYECTBA, MACChI
U 4YHUCIa CTPYKTYPHBIX €IWHUII BemiecTBa. Pacuérel mo dopMynaM XHUMHUYECKUX
COCIUHCHUMN.

DU3NYECKUE U XMMUUECKHE SIBJICHUSA. XUMHUYECKasi peakius U €€ Mpu3HaKku. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XMMHYECKUE ypaBHeHUs. Knaccubukanus XUMHUYECKHUX
peakiuii (CoeTMHEHUs, pa3IoKEHHUs, 3aMeIeHHs, OOMEHa).

Xumuveckutl 59KCnepumMeHm:

3HAKOMCTBO C XHMHYECKOW TOCYI0W, NpaBHJIaMH DPAaOOTHI B J1TaOOpaTOpUU H
npuémMamMu oOpallleHuss ¢ JIabopaTOPHBIM OOOPYIOBAHHEM, W3yYEHUE M OMHCaHUE
(bu3MUEeCKNX CBOMCTB 00pa3ll0oB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE (PU3NUECKUX
(ny1aBneHUE BOCKA, TasHUE JIb/Ia, PACTHPAHUE caXxapa B CTYNKE, KUTICHUE U KOHECHCAIUS
BOIbI) M XUMHUYECKUX (TOPEHHE CBEUYM, NPOKATMBAHHE MEIHONW TPOBOJIOKH,
B3aMMOJICICTBHE MeJla C KHUCJIOTOW) SIBJICHWMU, HAOIOJCHWE W OINMCAaHUE MPU3HAKOB
NPOTEKaHUSI XMMHUYECKHX pPEaKIuid (pas3IoKeHUe caxapa, B3aUMOJCWCTBHE CEPHON
KHCJIOTBI C XJIOpUJIOM Oapusi, pasioxkeHue ruapokcuaa meau () mpu Harpeanuu,
B3auUMOJIeHCTBHE Keje3a ¢ pactBopoM coiu meau (1), uzydenue criocoOoB pazaeacHus
cMeceil (C  TIOMOIBI0O MarHuTa, (UILTPOBAaHWE, BBIMIAPUBAHKE, JUCTHILISAIINSL,
xpomatorpadusi), TPOBEICHNE OYUCTKU MOBAPCHHOW COJIM, HAOIIOJACHUE M OIHUCAHUE
pe3ynbTaTOB TPOBENEHUS OMBITA, WIUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MaccChl,
co3iaHue MoJiesie MoJIeKyIl (IIapoCTEP>KHEBBIX).

Baxxneilue npeacTaBuTe/ I HEOPraHMYECKUX BellecTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. KHCIOpOI — 3JIEMEHT U MPOCTOE BEMIECTBO.
Haxoxzaenue kuciaopona B mpupone, (pusmyeckue U XMMHUYECKHE CBOMCTBA (peakiuu
ropeaus). Okxcuabl. Ilpumenenune kucinopoga. CrnocoObl MONYYEHHS KHUCIOPOIa
B JIa0OpaTopuud U MPOMBINUIEHHOCTH. KpyroBopot kuciopoaa B mpupoge. O30H —
aJIOTpONHas MOAU(pUKALIHS KUCIOPO/aA.
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TemoBoil 3P hekT XUMUYECKON peakini, TEPMOXMMHUUYECKUE YpaBHEHUS, 3K30-
U DHJIOTEPMUYECKHE peakuuu. TOIIMBO: Yroib M METaH. 3arpsA3HEHUE BO31YXa,
YCHJIEHHE MTapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIOS.

Bonopon — snemeHT u mpoctoe BemiecTBo. HaxoxkaeHne Bomopoaa B MPHUPOJE,
bu3nYecKre U XMMUYECKHUE CBOWMCTBA, MPUMEHEHHE, CIIOCOObI nonydeHus. Kuciaorsl u
COJIN.

MonspHbIii 006EM Ta30B. Pacuérbl Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne cBoMcTBa BOAbL. Boma kak pactBoputens. PactBopsl. Hackienusie u
HEHACBIIIEHHBIE pacTBOPBI. PacTBOpMMOCTH BelIeCcTB B BojJie. MaccoBas J0Jis BEMIECTBA
B pacTBope. XUMHUUYECKHUE CBOMCTBa BOJbl. OcHOBaHUs. Poyib pacTBOPOB B MPUPOJE U
B )KM3HHU 4esoBeka. KpyroBopot BojbI B pupoie. 3arps3sHEHME NpUPOAHBIX Boa. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanuss Heopranuueckux coeguHeHuid. Oxcuapl.  Krnaccudukanms
OKCHJIOB: coJieo0pa3yromue (ocHOBHBIE, KHCJIOTHBIE, amdoTtepHbIe) u
HecoseoOpasyromue. Homenknarypa okcuaoB. dPu3nyeckue U XMMUUYECKUE CBOMCTBA
okcuzioB. [lonmyyenue okcuaoB.

OcHoBanus. Knaccudukarusi OCHOBaHHM: METOYN U HEPACTBOPHUMBIE OCHOBAHUS.
Homenkiarypa ocHoBaHui. @OU3MYECKME W XHUMHUYECKHME CBOMCTBA OCHOBAHHII.
[TomyyeHne OCHOBaHUU.

Kucnorsl. Knaccudukamus kucnor. Homenknarypa kucnor. dusnueckue U
XHMHUYECKUE cBoMCTBA KUCIOT. Psan aktuBHOCTH MeTaimioB H.H. bekerora. Ilonyuenue
KHUCJIOT.

Comu. Homenkimarypa coseil. Duznueckue W XUMHYECKHME CBOWMCTBA COJIEH.
[Tonyuenue comnen.

['eneTnyeckas CBsI3b MEXAY KJIaCCaAMU HEOPTraHUYECKUX COCTMHEHMUIA.

Xumuueckuu dSKcnepumenm:

KAueCTBEHHOE OIPEAEIICHUE CONEpPKaHUsSI KHUCI0pOJa B BO3JyXe, IOJy4EHUE,
coOupaHue, paclo3HaBaHWE€ W M3yYEHHWE CBOMCTB  KHCIOpOJa, HaOI0JeHUE
B3aMMOJEHCTBUSL BEIIECTB C KHUCIOPOAOM M YCJIOBHUS BO3HUKHOBEHHS M IPEKPAILCHUS
roperust (moxapa), O3HAKOMJICHHE C oOpaslaMu OKCHIOB M OIKMCAHWE HX CBOMCTB,
NOJy4eHHe, COOMpaHHe, paclo3HaBaHWE M H3y4YCHHE CBOWCTB BOJOpoAa (rOpeHue),
B3auMozeicTBue Bojopoaa ¢ okcugoM wmeau (ll)  (Bo3MOkHO ucCHONIb30BaHUE
BUJIEOMATEPHAIIOB), HAOIIOEHIE 00PA3II0B BEIIECTB KOJIMYECTBOM | MOJIb, UCCIIEI0BAHUE
OCOOEHHOCTE PACTBOPEHMS BEIIECTB C PA3NMYHOM PACTBOPHUMOCTBIO, MPUTOTOBICHUE
pacTBOPOB C ONPENEIIEHHON MAaCCOBOM J10JIEH PACTBOPEHHOIO BELLIECTBA, B3AUMOJCUCTBHE
BOJbl € MeTaylaMd (HaTpueM U KaibluueM) (BO3MOXKHO  HCHOJb30BaHUE
BUJICOMATEpUAIIOB), HCCIEIOBaHUE OOPa3LOB HEOPraHWYECKHX BELIECTB pa3IMYHbIX
KJIaCCOB, HAOJIIOIEHNE U3MEHEHUSI OKPACKH MHIMKATOPOB B PACTBOpPaX KUCIIOT U LIEJI0UEH,
u3ydyeHue B3aumozaenctBus okcuaa menu (ll) ¢ pactBopoM cepHOIl KHUCIOTBHI, KUCIOT
C METAUIaMH, PEAKUUA HEUTpaIM3alMK, NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUH,
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BBITCCHCHUC OAHOI'O MCTAJIIa IPYTUM HU3 PACTBOPA COJIM, pCIICHUC SKCIICPUMCHTAJIbHBIX
3aJaa4 110 TCMC «BaxHeime Kiacchl HCOPIraHUYICCKHUX COGI[HHGHHﬁ».

Iepuognuecknii 3akoH u Ilepuoamyeckasi cucreMa XHMHYECKHX 3JJIEMEHTOB
.. MengeneeBa. CrtpoeHune aroMoB. XHUMHYECKass CBfA3b. OKHCIUTEIBHO-
BOCCTAHOBUTE/IbHbIE PeaKUNH

[lepBble MOMNBITKUA KiIacCU(UKALMU XUMUYECKUX 371eMeHTOB. [loHATHE 0 rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUHBIE U IIEJTOYHO3EMENIHBIE METAILIbI, FaJIOr€Hbl, NHEPTHHIE
raspl). DJIEMEHTHI, KOTOPbIE 00pa3yloT aMPOTEPHBIE OKCUJIBI I TUIPOKCHIBI.

[lepnognueckut 3akoH. llepuonuyeckas cHUCTEMa XUMHUYECKUX JJIEMEHTOB
J.1. MenneneeBa. Koporkonepuoanass u jymHHonepruoaHas Gopmsl llepuoanueckoit
cucTeMbl XuMHu4eckux 3jieMeHToB .M. Menneneesa. Ilepuoast u rpynibl. Gusnyeckui
CMBICJI IIOPSAAKOBOIO HOMEPA, HOMEPOB MEPHUO/A U IPYIIILI AJIEMEHTA.

Crpoenne aromoB. CoctraB aToMHbIX saep. M3orombl. OnexktpoHbsl. CTpoeHue
ANEKTPOHHBIX 000JI0UEK aTOMOB IepBbIX 20 XUMHUYECKUX 3JIeMeHTOB llepnonnueckoi
cuctembl .M. MenneneeBa. XapakTepUCTMKa XUMHYECKOTO JJIEMEHTA IO €ro
nonoxkeHutro B Ilepuonnueckon cucreme .M. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHs paguyca aroMOB XUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOJIAM.

3nauenue Ilepumonnueckoro 3akoHa u Ileproandeckol CHCTEMBI XUMHUYECKHX
AJIEMEHTOB JUIsl Pa3BUTHUS HayKu U npakTuku. .. MeHnneneeB — yu€HbIN U IPaKIaHUH.

Xumuueckass  cBsi3b. KoBanmeHTHass  (MoJsipHass M HENOJSIpHAsi)  CBA3b.
DJIEKTPOOTPULATENBHOCTh XUMHUECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp okucnenus. OKHCIUTEIBHOBOCCTAHOBUTENBHBIE peakuuu. lIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuu SKCnepumenm:

U3y4eHHe OO0pa3loB BEUIECTB METANIOB W HEMETaNIOB, B3aMMOJICHCTBUE
THAPOKCUIA IIMHKA C pPAcTBOpaMU KHUCJIOT M IeJIouel, TMPOBEICHUE OIbITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiil (ropeHue,
peaKkivu Pa3ioKEeHUS, COCTUHEHUS).

Medswxcnpeomemuvie ces3u

Peanuzanusa MeXNpEeIMETHBIX CBSI3€M NpU M3Y4YEHUM XUMHUU B 8 Kjacce
OCYIIIECTBIIICTCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX IMOHSATHH, TaK
W TIOHSATHUM, SBJSIFOIIUXCS CUCTEMHBIMU JUIA OTIEJIBHBIX MNPEAMETOB E€CTECTBEHHO-
HAaY4YHOTI'O ITUKJIA.

OO01uue ecTeCTBEHHOHAYUHbBIC MOHATHS: HAy4yHbIN (DAaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHalu3, CHUHTE3, Kiaccuukaius, TMEePUOAUYHOCTh, HAOIIOACHUE, HKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHUE.

dusznka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIW], HU30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, DJJEKTPUUECKUN 3apsj]l, BEIIECTBO, TeJO, OOBEM,
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arperaTHoe COCTOSIHME BEIIeCTBa, ra3, (pU3MuecKue BEIMUUHBI, CAUHHIIBI U3MEPEHUS,
KOCMOC, TUIaHeThl, 3B€3/1b1, COHIIE.

buonorust: dorocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPATbl, TOPHbIE MOPOJBI, IOJE3HBIE
UCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BewecTBo 1 XUMHYECKas peakuus

[lepuomnueckuin 3akoH. Ilepuoamyeckas cucreMa XUMHYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHUM CBOWCTB
XUMHMYECKUX DJIEMEHTOB IEPBBIX TPEX NEPUOAOB, KaWsl, KalbLUs U UX COCIMHEHHUU
B COOTBETCTBHHU C ITOJIOKEHUEM DJIEMEHTOB B [lepnonnueckon cucreMe u CTPOCHUEM HX
aTOMOB.

Crpoenue BemecTBa: BUAbl XUMUYECKON CBSI3U. THUIBI KPUCTATUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUNA KPUCTAUIMYECKOM pEUIETKM U BUAA
XUMHUYECKOU CBS3U.

Knaccudukanuss M HOMEHKJIATypa HEOPraHWYECKHX BEIIECTB. XHMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIIUXCS K PA3JIMYHBIM KJIACCaM HEOPTaHUYECKUX COCIUHEHHM,
IEHETUYECKAas CBA3b HEOPIaHUYECKUX BEILIECTB.

Knaccudukamuss  XUMUYECKMX  peakIuid 1O  pasIu4yHbIM  MpU3HAKaAM
(MO 4YMCIy W COCTaBy YYacTBYIOLIMX B PEAKUMU BEIIECTB, MO TEIIOBOMY 3(h(deKTy,
0 M3MEHEHHUIO CTENEHEW OKHUCIEHUS XHMHYECKUX DJEMEHTOB, MO OOpaTUMOCTH,
[0 YYaCTHIO Karajau3aropa). DK30- U SHAOTEPMUYECKHE PEaKLHMH, TEPMOXUMHYECKUE
YpPaBHEHUS.

[lonsitue o ckopocT XxXuUMUYecKod peakuuu. [loHsTHe 00 00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHE O TOMOreHHBIX U TE€TEPOre€HHBIX
peakuusx. Ilomsatne o karanmmse. IloHsaTME O  XMMHUYECKOM  PaBHOBECHUH.
@akTOpBI, BIMAIOMNAE HA CKOPOCTh XMMHUUYECKOW PEAKLIMHU U ITOJ0KEHHE XUMUYECKOTrO
paBHOBECHS.

OKuCINTENBHO-BOCCTAHOBUTEIILHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTENIBHON peakinu. COCTaBIECHUE YPaBHEHUN OKUCIHUTEIBHO-
BOCCTAaHOBHTEJIbHBIX PEAKIIMI C HCIOIb30BAHUEM METOA 3JIEKTPOHHOr0 OanaHca.

Teoprst 3JIEKTPOIMTUYECKON AUCCOLMALMU. OJEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, anHmoHbpl. MexaHW3M [OHCCOLMAIIMM BEIIECTB C PA3NMYHBIMU BHUAAMU
xuMHuueckoi cBs3u. Crenens aucconranny. CUIIbHBIE U C1a0ble AIEKTPOJIUTHL.

Peakiun moHHOro oOMeHa. YCIOBUS TMPOTEKAHHS pPEaKIMii MOHHOTO OOMEHa,
MIOJIHBIE U COKPAIIEHHBIC MOHHBIC YPaBHEHHUS peakinil. CBOKMCTBA KUCIOT, OCHOBAHUN U
cojied B CBETE MPEACTABJICHUN 00 SJEKTPOIUTHUYECKOU aucconuanuu. KauecTBeHHbIE
peakuuu Ha HOHBI. [IoHATHE O TMapOIU3E COJIEH.

10
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Xumuueckuu dsxcnepumenm:

O03HAKOMJICHHE C MOJICIIMH KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEILIECTB — METAJUIOB U HEMETAJUIOB (IpaduTa U anamasa), CI0KHBIX BEIIECTB (XJIopuaa
HATpPHsI), UCCIICIOBAHNE 3aBHCHMOCTHA CKOPOCTH XUMHYECKOW PEaKIIMU OT BO3ICHCTBUS
pa3nuUHBIX (AKTOPOB, HCCIECIOBAHUE DJIEKTPOIPOBOAHOCTH pPACTBOPOB BEIIECTB,
mporecca TUCCOMMAIIMN KUCIIOT, IIeI0Yed B cojeil (BO3MOKHO HMCIIOIb30BaHHUE BHICO
MaTepHuajoB), IPOBEACHUE ONBITOB, HWIUTFOCTPUPYIOIIUX MIPU3HAKY MPOTEKAHUS peaKIuii
HOHHOTO 0OMeHa (00pa3oBaHHe OcajKa, BBIIEICHUE ra3a, 00pa30BaHNE BOIBI), OINBITOB,
WUTIOCTPUPYIOMIHUX TPUMEPHI OKUCITUTEILHO-BOCCTAHOBUTEIBHBIX peakiuii (TopeHwue,
peaKIMU  Pa3I0KEHUs, COCIWHCHHS), pACIIO3HABaHWE HEOPTraHWYECKUX BEIIECTB
C TIOMOIIIbIO KQUECTBEHHBIX PEaKIIMi Ha HOHBI, PEIICHU e SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaibl 1 MX COeIUHEHUA

O6mras xapakTepucTrka raoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crenieHn okuciieHuss. CTpoeHne u GU3NIeCKre CBOMCTBA MTPOCTHIX BEIIECTB — rajJOreHOB.
XUMHUYECKHE CBOWCTBA Ha TMpuMepe xJopa (B3aUMOJEHCTBHE C METalIaMH,
HEeMeTalaMu, 1enoyamu). XsnopoBoaopoa. ComsiHas KUCIOTa, XUMUYECKHE CBOWCTBA,
IOJIy4YE€HUE, IPUMEHEHUE. [[eMCTBHE XJI0pa U XJIOPOBOAOPOAA HA OPraHU3M YEJIOBEKA.
Baxxneime XJIOpUIbl U UX HaXO0KJICHUE B IPUPO/IE.

O6mas xapaktepuctuka 3neMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue U (PU3MYECKHE CBOWCTBA MPOCTHIX
BEILIECTB — KHUCJIOPOJa U Cepbl. AJUIOTPONMHBIE MOAU(PUKAIIMU KHUCIOPOJAa U CEPHI.
Xumuueckue cBoiictBa cepbl. CepoBOAOpPOA, CTpOCHUE, (PUBMUECKHE U XUMHUYECKHUE
cBorcTBa. OKCHABI CEPbl KAK MPEICTABUTENIA KUCIOTHBIX OKCHJIOB. CepHas KUCIOTa,
dbuznueckne U XMMHYECKHE CBOMCTBA (00IIME KaK MPEACTaBUTENS Kiacca KHUCIOT U
cnernuuyeckne). XMMUYECKUE PEaKIlui, JIeKaIue B OCHOBE TPOMBIITUICHHOTO CIIOco0a
MOJIyYEHUs CEepHOU KHUCIOTHI. [IpuMmeHenue cepHoil KucnoThl. COMM CEpHON KUCIIOTHI,
KaueCTBEHHAs peakius Ha cyibhaT-uoH. Haxoxknmenue ceppl m e€ coeauHEHUN
B NpupoAc. XHUMHUYECKOE 3arps3HECHUE OKPYXKAIOWIEH CpeAbl COEAUHEHUSMHU CEpbI
(KUCJIOTHBIE TOXK]IU, 3arpA3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €0 PEIOTBPALLEHUS.

O6m1ast xapakrepucTrka 3aeMeHToB VA-rpyniibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEPHBIE CTETICHU OKHUCIICHUS. A30T, pacCpoCTpaHEHUE B MpHUpoae, GU3NICCKUE U
XUMHUYecKkne cBoircTBa. KpyroBopor azora B mpupoae. AMMHUak, ero (u3N4YecKue u
XUMHUUYECKUE CBOMCTBA, MoJiydeHUEe W mpumeHeHue. Coau aMMOHMS, UX (U3UYECKUE
M XMMHUYECKUE CBOWCTBA, NMpuMeHeHue. KauecTBeHHas peakius Ha MOHBI aMMOHMSI.
A3OoTHas KHUCIOTa, €€ mojaydyeHue, (GU3nYecKkue U XMMHUYEeCKHue CBOMCTBa (0OIue Kak
MPEJICTaBUTEIIS KJlacca KUCIOT U crienuduieckue). Vcrnoap30BaHre HUTPATOB U COJICH
aMMOHHMSI B KadyeCTBE MUHEPAIbHBIX YHAOOpeHHil. XHUMHUYECKOe 3arps3HEHHue
OKpY>KaroIiel Cpelibl COCTMHEHUSIMH a30Ta (KUCIOTHBIC JOXKIH, 3arpsA3HEHUE BO3yXa,
Mo4BBI U BOOEMOB). Docdop, amiorponHbie Moaudukanuu Gocdopa, dpuzndeckue u
xumuueckue cBoictBa. Okcun dochopa (V) u dochopHas kuciaora, (Gpu3NUECKHE

11
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U XUMHUYECKHE CBOWCTBa, monyueHue. Kcmonb3oBanue ¢ochaToB B KauecTBe
MUHEPAIbHBIX YI0OPEHUH.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynmnel. OcCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTEpHbIE  CTEMEHH  OKUCIEHUs. YIUIepOJ, aJUIOTPONHbIE  MOAU(UKALIIH,
pacnpocTpaHeHUe B MpUPOAE, (U3MUECKME U XUMHYECKHE CBOWCTBA. AcopOLus.
Kpyrosopot yriepona B npupoae. Okcuabl yriaepoja, ux (pusndeckue U XUMUYECKUE
CBOWCTBA, IEWCTBHE HA )KUBBIE OPraHU3MBI, ITOJIyYEHHE U IPUMEHEHHUE. DKOJIOIMYECKUE
npo0sieMbl, CBs3aHHbIe ¢ okcuaoM yriepoza (IV), rumoresa riro0asbHOrO MOTEIICHUS
KJIMMara, MapHUKOBBIH d(PdeKkT. YrombHas KuCIOTa U €€ coiu, ux (usmdeckue u
XUMUYECKHE CBOWMCTBA, OJTyuyeHne u mpuMeHeHue. KauecTBeHHas peakius Ha KapOoHart-
noHbIL. Vcnonb3oBaHue kKapOOHATOB B ObITY, MEAMIIMHE, TPOMBIIIIIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHble MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TWJIEH, aleTUJIeH, 3TaHOJ, TJUUEPUH, YKCYCHas KHUCIOTa).
[IprpoaHbIE HCTOYHUKHU YTIEBOAOPOIOB (YTrOjb, IPUPOAHBIN ra3, HEPTH), MPOTYKTHI UX
nepepaboTku (O€H3MH), UX POJIb B OBITY U POMBITIIEHHOCTH. [ToHSITHE 0 OMONTOTHYeCKH
BOXHBIX BEIECTBAX: JKMpax, OeNKax, YrieBOJax — M HMX POJIM B XKU3HU YEJOBEKa.
MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COETMHEHUN.

Kpemuuii, ero ¢usnueckue 1 XMMUYECKHE CBOWCTBA, MOJyYEHUE U MPUMEHEHHUE.
Coenunenus kpeMmHusi B ipupoze. O0mme npeacraBienus o0 okcune kpemuus (IV) u
KpeMHueBOM kuciore. CUIIMKAThl, UX HCIIOJIb30BAHHE B OBITY, B MPOMBIIIJICHHOCTH.
Baxneiliiue crpouTenbHbIE MaTepualibl: KepaMmMHuKa, CTEKJIO, IIEMEHT, O€eTOH,
xene300eroH. [IpoOreMbl 0€30MacHOrO MCHOJB30BAHMS CTPOUTENbHBIX MaTepuasoB
B OBCETHECBHOM JKU3HU.

Xumuveckuu SKCnepumenm:

U3Y4YCHHE O0O0pa3lloB HEOPTraHWYECKHUX BEIIECTB, CBOMCTB COJITHON KHCJIOTHI,
IPOBEICHUE KAYECTBEHHBIX pEaKUUi Ha XJIOPUI-UOHBI M HAOIIONCHUE MPU3HAKOB HUX
MPOTEKAHMSI, ONBITHI, OTpAKAIOUIUE (PU3NUECKHE U XMMUYECKUE CBOMCTBA TaJIOTE€HOB U
UX COEIMHEHUH (BO3MOXKHO MCIOJb30BAHUE BHJIEOMATEPUATIOB), O3HAKOMJIICHUE
c oOpasllaMu XJIOPUAOB (TaJlOTEHUJO0B), O3HAKOMJIEHHME C oOpaslamMu cepbl U €€
COCAMHEHUSIMU (BO3MOXKHO UCIOJIb30BaHUE BUIEOMATEpUaoB), HAOIIOACHNUE Mpoliecca
00yriMBaHUA caxapa MoJ JeHCTBHEM KOHIIEHTPUPOBAHHON CEPHOMN KHUCIIOTHI, U3y4EHUE
XUMUYECKUX CBOMCTB pPa30aBIEHHOW CEPHOM KHUCIOTHI, NPOBEICHHE KaueCTBEHHOU
peakuuu Ha cyiab(}ar-uoH W HAOJIIOJEHME NpHU3HAKa €€ MPOTEKaHUsA, O3HAKOMJICHUE
c ¢u3nuecKuMHU CBOMiCcTBaMU a3oTa, (Gochopa W UX coeAuHEHUH (BO3MOKHO
WCIOJIb30BaHUE BHJICOMATEPHAIIOB), 00pas3liaMu a30THBIX U (OCPOPHBIX yT0OpEHUN,
nojydyeHue, coorpaHue, paclio3HaBaHUE U M3YUYEHHE CBOWCTB aMMMaka, MpPOBEIECHUE
KayeCTBEHHbIX peakluii Ha MOH aMMOHHUSA U (ocdaT-uOH U HU3y4YeHHE MPU3HAKOB UX
[IPOTEKAHUs, B3aUMOJACHCTBUE KOHLICHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIbIO
(BO3MOKHO HKCIIOJIb30BaHUE BUAEOMATEPUANIOB), U3YUYE€HUE MOJIEIEH KPUCTATIMYECKUX
peméTok anMmaza, rpaduta, ¢yiepeHa, O3HAKOMJIGHHE C TIPOIECCOM aacopOIuu
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pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOrasa,
MoJIyueHue, coOupaHue, paclo3HaBaHUE W HM3YUYCHHE CBOWCTB YIJICKUCIIOTO Trasa,
MPOBEICHUE KAaYECTBEHHBIX pEakiui Ha KapOOHAT M CHJIMKAT-UOHBl M H3Yy4YEHUE
MPU3HAKOB  HUX  MPOTEKaHUs, O3HAKOMJICHME C  TMPOAYKIMEH  CHJIMKATHOMU
MPOMBIIIJIEHHOCTH, PEIICHUE JKCIEPUMEHTAIBHBIX 3aJad o TeMe «BaxHeitmme
HEMETAILJIbI U KX COCTUHEHUSI.

MeTa/ibl 1 KX COETMHEHUS

OO0mas xapakTepruCTUKAa XUMUUYECKUX JJIEMEHTOB — METAJJIOB HA OCHOBaHUU HX
nojoxeHus B llepuoanueckon cucremMe Xxumuueckux sneMeHToB /.M. Menneneea u
cTpoeHuss atroMoB. CTpoeHHe MeTauioB. MeTalmueckas CBA3b U METaJUIMYECKast
KPUCTAJUIMYECKAsT PEHIETKA. DJIEKTPOXUMUYECKUM psi  HANpsHKEHUM  METaJlIoB.
dusnyueckne U XUMUIECKHEe CBOMCTBa MeTaIIoB. O01Ire criocoObI MOTyYeHUS METAIIIOB.
[ToHsiITHE O KOPPO3UU METAIUIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT KOppo3uu. CriiaBsl
(cTanb, yyryH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY ¥ MPOMBIIIIEHHOCTH.

[[lenoynble MeTamabl: TNOJNOXKEHWE B llepuoguueckol cHUCTEME XHUMHUYECKHUX
sanemeHToB [[.MI. MeHnaeneeBa, CTpO€HHME HMX aTOMOB, HaXOXJICHUE B MPUPOJE.
dusznyeckue U XUMHUYECKHE CBOMCTBA (Ha mpumepe Harpus W Kamus). Okcuasl u
TUJIPOKCHUIBI HATPpUs U Kaius. [[puMeHeHne MET0YHbIX METAJIJIOB U UX COCIMHCHUN.

[Ilenoyno3eMeENbHBIE METAIUIBI MATHUW W KaJbIMU: MMOJIOXKEHUE B [leprnoanueckoun
cucremMe xuMuieckux anementoB .M. MenaeneeBa, CTpoO€HUE UX aTOMOB, HAX0XKACHUE
B npupoge. Pu3znueckne M XMMUUYECKHE CBOMCTBA MarHus M Kainplus. Baxueimme
COCIMHEHUSI KalblMs (OKCHA, THUAPOKCHA, coyin). JKECTKOCTh BOJBI M CHOCOOBI €€
YCTpPaHEHMUSI.

AmomuHuii: nonoxenue B llepuonuueckolt cUcTeME XUMHUUYECKUX HJIEMEHTOB
.. MenneneeBa, CTpOEHHE aroma, HAXOXKJIEHUE B mpupoge. Pusuyeckue u
XUMHUYECKHE CBOMCTBA aMOMUHHSA. AMQOTEpHBIE CBOMCTBA OKCHAA W THIPOKCHIA
aJIFOMUHMUS.

Keneso: nonoxenune B Ilepuognueckold CUCTEME XHMHUYECKHUX DJIEMEHTOB
.. MengeneeBa, CTpOEHME aroma, HaxoxJaeHue B Tnpupone. Dusumueckue u
XAMUYECKHE CBOMCTRA Jkele3a. OKCHIbI, THIPOKCH Bl U conu skene3a (1) u xenesa (111),
MX COCTaB, CBOMCTBA U MOJIYYEHHUE.

Xumuveckuu SKCnepumenm:

O3HAKOMJICHHE ¢ 00pa3liaMy METaIOB U CIUIABOB, UX (PU3NYECKMMU CBOWCTBAaMHU,
U3Y4YE€HUE  pE3yJbTaTOB  KOPPO3MM  METAIOB  (BO3MOXHO  MCIIOJIb30BAHUE
BUJICOMATEPUAJIOB), 0COOCHHOCTEN B3aUMOJIEHCTBUS OKCUAA KaJIbIUS U HATPUSI C BOAOH
(BO3BMOKHO MCIIOJIb30BaHUE BUEOMATEPHUAITIOB), UCCIIEIOBAHIE CBOMCTB HKECTKOW BOABI,
nporiecca TOPeHUs Kele3a B KUCI0poie (BOZMOKHO HCIIOIh30BAaHUE BHIEOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUS KaUeCTBEHHBIX PEaKIInii Ha HOHBI (MAarHUsl, KaJIbIIHs, ATFOMIHHS,
nuHka, xenesa (II) u xenesa (1), menu (ll), HaGmonenne M onucaHue MPOLECCOB
OKpaIlIMBaHUs [JIAMEHH MOHAMM HATpUs, Kadusl U Kadblus (BO3MOXKHO HCIIOJIb30BaHUE
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BI/II[COMaTepHaJIOB), HCCIICAOBAHUC aM(i)OTepHBIX CBOICTB T'MAPOKCHUaa aJdfOMHUHUA H
I'MAPOKCHIAa ILIHWHKA, PCHICHHUC OJKCIICPHUMCHTAJIBHBIX 3aJda4 II0 TCMC «Baxnenmue
MECTAJJIbI U UX COCOAUHCHU) .

XUMHUA U OKPY/KaIOLIas cpeaa

BemectBa u Marepuasbl B TMOBCEIHEBHOM JKM3HM YeJlOBeKa. be3omacHoe
HCIIOIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuuii B ObITy. IlepBas momoinp mpu
XMMHUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMUYECKOe 3arpsi3HEHUE OKpyKarolled cpenabl (mpeaenabHas JAOMyCTUMAs
KoHIeHTpanus BemiecTB (nanee — IIJIK). Ponb xumMum B pemieHUH 3KOJIOTMYECKUX
pooJieM.

Xumuueckutl SKCnepumMeHm:
n3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIUIaBhl METALIOB, IOJIMMEpPHBIC
MaTepHualbl).

Mesicnpeomemmnvle cesazu

Peanmzanus MeXnpeIMETHBIX CBsI3€d IIpU M3YYEHHMM XUMHMM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 UCTIOIB30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK
W TOHATUH, SIBISIOIIMXCA CUCTEMHBIMHM [JII OTHAEIBHBIX IPEIMETOB €CTECTBEHHO-
HAay4HOT'O IIUKJIA.

OO1111e ecTeCTBEHHO-HAYUHbIE IOHATHA: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHallu3, CHUHTE3, KJIacCUPUKAIUs, TEePUOJUYHOCTh, HAOMIOJECHUE, 3KCIEPUMEHT,
MOJIEIMPOBaHUE, M3MEPEHUE, MOJEJb, SBJICHHUE, MAPHUKOBBIA 3PQPEKT, TEXHOJIOTHS,
MaTeprabl.

@dusnka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJWI, WU30TOIbI,
PaauOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKUN 3apsii, TPOBOAHUKH, MOJIYIPOBOJHUKH,
JUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpUCTAJJIMYECKas pEIIETKa, CIUIaBbl, (hU3HUecKue
BEJIMYMHBI, E€IUHULBI W3MEPEHUSA, KOCMMYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE3NBI,
Comnnue.

buonorus: ¢orocunTe3, apixanue, Ouocdepa, IKOCHUCTEMa, MUHEpATbHBIC
yA00pEHMs, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTBI, TUTATENIbHbIE BEIIECTBA.

I'eorpagus: atmocdepa, ruapocdepa, MUHEpanbl, TOPHbIE MOPOJBI, IMOJE3HBIE
HCKOIIA€MBIE, TOILJIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMIHOCTHBIE PE3yIbTAaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O 00OIIIET0 00pa30BaHUs
JOCTUTAIOTCSI B XOJ¢ OOYYCHHS XHMHH B E€IWHCTBE Y4YEOHOW M BOCHHUTATEIHLHOM
JEATeIIbHOCTA B COOTBETCTBUM C TPAAUIIMOHHBIMUA POCCUHUCKMMHU COIMOKYJIBTYPHBIMH 1
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMU B O0IIIECTBE MPaBUIaMu U HOPMaMU
TIOBE/ICHHS M CITOCOOCTBYIOT IPOIECCaM CaMOITO3HAHMS, CAMOPA3BUTHS U COITMATU3AIIAH
00 yJaromuxcs.

JInuanocTHbIE pe3yNbTaThl OTpaXKaroT TOTOBHOCTE o0 yJarormxcs
PYKOBOJICTBOBATbCSI CHCTEMOMW IO3WTHUBHBIX IIEHHOCTHBIX OPHUCHTAIMN M PaCIIUPECHUE
OIIBITA JESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT 0 BOCITUTAHNS :

LHEHHOCTHOTO OTHOWIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY H
Hay4HOMY HACJEINI0, IOHUMaHUS 3HAUEHUSI XUMUYECKON HAYKH B dKU3HU COBPEMEHHOTO
obmiecTBa, CIOCOOHOCTH BJIAJAETh JIOCTOBEPHOM HMH(pOpMaLUel o0 MepernoBbIX
JOCTHKEHUSX M OTKPBITHSIX MHUPOBOM M OTE€UYECTBEHHOW XMUMUH, 3aUHTEPECOBAHHOCTH
B HayYHbIX 3HAHUSAX 00 yCTPOMCTBE MUPA U OOILIECTBA;

2) TPAKAAHCKOTr 0 BOCTIMTAHUS S

IPEICTaBJICHUS O COIMABLHBIX HOPMAX M MPaBUJIAX MEKIMYHOCTHBIX OTHOIICHUH
B KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, y4eOHO -
UCCIICIOBATEIbCKOW, TBOPYECKOM W JPYrUX BHJAX JEATCIBHOCTH, TOTOBHOCTH
K pa3sHOOOpa3HOW COBMECTHOW JIEATCIILHOCTH TIPU  BBITIOJHCHUU  YUCOHBIX,
TIO3HABATEIILHBIX 33]1a4, BHIMOJHEHUH XUMUYECKUX KCIIEPUMEHTOB, CO3JIAaHUN YICOHBIX
IPOEKTOB, CTPEMJICHHS K B3aMMOIOHMMAHHMIO M B3aMMOIIOMOINU B TPOIECCE ITOU
y4eOHOI JeSTeTbHOCTH, TOTOBHOCTH OIICHWBATh CBOE IMOBEICHUE WM IOCTYIIKH CBOMX
TOBAapHIE C TIO3WIUM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTr O TIO3HAHMS :

MHUPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE M XHUMHUYECKOW pPEaKILHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU W COCTABIISIIOIINE OCHOBY
JUIsT TIOHUMAHMSI CYIIHOCTU HAy4YHOM KapTHHBI MHpA, MPEJCTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SAX YEIOBEKA C MPUPOAHOM CPENIOH,
O pOJIM XMMHUHM B MMO3HAHUM ATUX 3aKOHOMEPHOCTEM;

MI03HABATEIbHbBIE MOTHUBBI, HAIIPABJICHHBIE HA MMOJYYCHUE HOBBIX 3HAHUM 11O XUMHH,
HEO0OXOIMMBbIE 1JI1 OOBSICHEHHS HA0JII01aeMbIX MPOIIECCOB U SBJICHUH, TTO3HABATEIHHOM,
WH(OPMAITMOHHON U YMTATEeNIbCKON KYJIBTYPBI, B TOM YHCII€ HABBIKOB CAMOCTOSI TETLHOM
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paboThI ¢ yueOHBIMHU TEKCTaMH, CIIPABOYHOHN JTUTEPATYPOil, JOCTYIHBIMUA TEXHUYECKUMU
cpeAcTBaMHU MH(POPMALIMOHHBIX TEXHOJIOTUH;

MHTEpEC K 00 y4EHHIO U TTO3HAHUIO, JIF0003HATETbHOCTh, TOTOBHOCTh M CIOCOOHOCTH
K CaM000pa30BaHNUIO, IPOEKTHON M MCCIIEI0BATEIbCKON JEeSITEIbHOCTH, K OCO3HAHHOMY
BHIOOPY HAIIPaBJICHHOCTH U YPOBHS 00yUeHUs B JaIbHEHIIIEM;

4) popMupoBaHUA KYJbTYPbI 310POBbSI:

OCO3HAHME LICHHOCTU W3HH, OTBETCTBEHHOI'O OTHOILIEHHSI K CBOEMY 370POBBIO,
YCTAaHOBKHM Ha 370POBbIN 00pa3 *KU3HU, OCO3HAHUE MOCIEACTBUI U HENIPUSATUE BPEIHBIX
NpUBBIUEK (YMOTpPEOJICHHsS] alIKOroJisl, HApPKOTHKOB, KYpEHHs), HEOOXOJUMOCTH
COOJIIOJICHUST MPaBWJI OE30MaCHOCTH TPH OOpAIIEHUH ¢ XUMHUYECKUMHU BEIIECTBAMHU
B OBITY U peajbHOMN KU3HU;

5) Tpya0BOro BoCIUTAHMS:

UHTEpEC K MPAKTUYECKOMY HM3YYEHHIO Mpodeccuil U TpyAa pa3IudyHOro poja,
YBOKEHUE K TPYLy U pe3yibTaraM TPYIOBOW AESITEILHOCTH, B TOM YHCJIE HA OCHOBE
IPUMEHEHUsI NPEIMETHBIX 3HAHUWA 1O XMMMH, OCO3HAHHBIN BbIOOp WMHIUBUAYATbHON
TPAEKTOPUM MPOAOJDKEHHUsT 00pa30BaHUSI C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTM K XUMHH, OOUIECTBEHHBIX MHTEPECOB M NOTPEOHOCTEH, YCHEIIHOU
npo(heCCHOHANBHON AESITENbHOCTH M PA3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTH
aJIanTHPOBATHCS B IPOPECCUOHAILHOM CPENIE;

6) IKOJIOrH4eCKOro BOCIIUTAHHUS:

HKOJIOTUYECKU L€JIeCO00pa3HOe OTHOIIEHUE K MPHUPOJE KAaK HMCTOYHHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTHU 3/10pOBOT0 U 0€30MaCHOI0
o0pa3a >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MUECKOMY U
MICUXUYECKOMY 370pPOBBIO, OCO3HAHUE IIEHHOCTHU COOJIOJEHUs MpaBUil O€30MaCHOTO
MOBE/ICHMS TTPU pabOTe C BEUIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOKAIOUIUX 3I0POBbIO U
JKU3HHU JIFOEH;

CHOCOOHOCTM TNPHUMEHATh 3HAHUSA, IOJy4yaeMble IMpPU H3YYEHUHU XHUMMHH,
JUIsl PELICHMS 3a]1a4, CBA3AHHBIX C OKPYXKAOIIEW NPUPOJHON CPENOU, sl TTOBBIILICHUS
YPOBHS 3KOJIOIMYECKONW KYJIbTYphl, OCO3HAHMS I100aIbHOTO XapakTepa 3KOJIOTHYECKUX
npobjieM M MyTed HUX pelIeHUuss NOCPEACTBOM METOJOB XUMHUH, 3KOJOIMUECKOIO
MBIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B II03HABATEIBbHOM, KOMMYHUKAaTUBHOU U
COLIMAJIbHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocrase METAIPEAMETHBIX  PE3yJIbTaTOB BBIJICIISIOT 3HA4YUMBbIE
U POPMHUPOBAHUS MUPOBO33pEHUS 00IEHAYyYHbIE MOHATHS (3aKOH, TEOPUs, IPUHIUII,
runoTes3a, GpaxkT, CUCTeMa, MPOLECC, IKCIIEPUMEHT U JIPYToe.), KOTOPble UCIOIb3YIOTCS
B €CTECTBEHHO-HAyYHBIX YUEOHBIX MMpEeIMETax U MO3BOJISIOT HA OCHOBE 3HAHUN U3 3TUX
npeaMeToB (OpPMHUPOBATH MPEACTABICHUE O LEIOCTHOM HAy4YHOW KapTUHE MUpa,
U YHUBEpCaIbHble Yy4yeOHble JeWcTBHUS (ITO3HABATENIbHbIE, KOMMYHUKATHBHBIE,
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PETYISITUBHBIE), KOTOpBIE 00eCIeunBalOT dbopMupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY INIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOU e TEeIHHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
ba3oBble JJoruuecKkue 1eMCTBUA:

YMEHUS HCIIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS] IPU OCBOCHUU 3HAHWU:
pPacKpbIBaTh CMBICT XUMHUYECKUX MOHSATUN (BBIACIATH MX XapaKTEepHbIE MPU3HAKU,
yCTaHABJIUBaTh B3aWMOCBSI3b C JIPYTMMHU TOHATUSIMH), UCIOJIb30BaTh TOHSITHS
JUIs OOBSICHEHUSI OTIIENBHBIX (DAKTOB W SIBJICHUM, BHIOMPATh OCHOBAaHUS W KPUTECPUU
JUIS KJacCU(UKAMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIMi, YCTaHaBIMBATh
MIPUYUHHO-CJICJICTBEHHBIE CBA3M MEXKIYy OOBEKTaMU HW3Yy4EHUS, CTPOUTH JIOTUYECKUE
paccyxaeHusi (MHAYKTUBHbIC, JEIYKTHUBHBIEC, [0 AaHAJOTMU), JAENaThb BbIBOJALI U
3aKJIIOYCHHUS;

YyMEHUE TMPUMEHSATH B TMPOIECCe TMO3HAHUS TOHATUS (OpPEeIMETHhIE U
METaNpeIMETHBIC), CHUMBOJIMYECKUE (3HAKOBBIC) MOJCIH, HCIIONb3yeMble B XUMHH,
peoOpa3oBbIBaTh IMIMPOKO TMPUMEHSEMbIE B XHMHH MOJCIbHBIC IPEACTABICHUS —
XUMUYECKUH 3HaK (CUMBOJI dJIEMEHTA), XUMU4eckas opMysia U YpaBHCHHE XUMHYECKOM
peakIuy — MpU pelieHuu y4yeOHO-TTO3HABaTEIbHBIX 33/1ad, ¢ Y4ETOM 3THX MOJICJIbHBIX
MPEJCTABJICHUN BBISBIAATH M XAPAKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKUA H3Yy4aeMBIX
OOBEKTOB — XHUMHUYECKUX BEIIECTB W XUMHUYECKHUX pEaKlUi, BBIABISITh OOIIHE
3aKOHOMEPHOCTH, MPUUYMHHO-CJIIEACTBEHHBIC CBSI3M W MPOTUBOPEUMS B H3Y4AEMbIX
MPOIECCAX U SIBICHUSX.

ba3oBbie uccienoBarebCKe JeHCTBUS .

YMEHHE MCIOJb30BaTh IIOCTABJICHHBIE BOMPOCHI B KA4YE€CTBE HWHCTPYMEHTA
MO3HAHMS, a TaK)K€ B KAue€CTBE OCHOBBI JJii (DOPMUPOBAHUSI TUIIOTE3bI MO IPOBEPKE
MPAaBWJILHOCTH BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHrne OIbiTa 10 IUIAHUPOBAHUIO, OPTraHU3allMM W IIPOBEJICHUIO
YUYEHUYECKHUX SKCIIEPUMEHTOB, YMEHHE HA0IIOIaTh 32 XOA0M IPOIIecca, CAMOCTOATEIILHO
MIPOTHO3UPOBATH €0 PE3yNbTaT, GOPMYITHPOBATH OOOOIIIEHUS 1 BBIBOIBI IO PE3yJIbTaTaM
MPOBEIEHHOTO OIBITA, UCCIICIOBAHUS, COCTABIIATH OTYET O MIPOSTIaHHON paboTe.

Pabora c nundopmanumeii:

yMEHUE BbIOMPATh, aHATM3UPOBATh U UHTEPIPETUPOBATH NHPOPMALIUIO PA3TUUYHbBIX
BUJOB W (OpM TpeaCTaBIEHUs, MOIYYaeMyK0 W3 Pa3HbIX HCTOYHHKOB (HAYy4YHO-
NOMYJISIPHASL JINTEpaTypa XUMUYECKOTO COJEpKaHUs, CIPABOYHBIE NOCOOUS, pPeCypChl
WuTepHera), KpPUTHYECKHM  OLEHUBAaTh MPOTUBOPEUYHMBYI0 M  HEJOCTOBEPHYIO
uH(dOpMaIHIO;

YMEHUE TMPUMEHATh pPa3IUYHbIE METOABl M 3alpoChl MpHU IOUCKE U OTOOpe
UH(OpPMAIMU U COOTBETCTBYIOIIMX JAAHHBIX, HEOOXOIUMBIX JIJIs1 BHITIOJIHEHUSI YYEOHBIX U
NO3HABATENBHBIX 3a/lady OIpPEIeNEHHOIO THIIA, NPUOOPETEHHE OIbITa B 00JIaCTH
UCTOJb30BaHUS ~ MHQOPMALIMOHHO-KOMMYHUKATHBHBIX  TEXHOJOTWH,  OBJaJCHUE
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KyJIbTYPOI aKTUBHOT'O HCIIOJIb30BAHUS PA3JIMYHBIX TIOUCKOBBIX CUCTEM, CAMOCTOSITEIBHO
BBIOMpATh ONTUMAlbHYIO (QOpMY MpeacTaBieHUsT HWHQOpPMALMUM W WILTIOCTPUPOBATH
pelaeMble 3a/1a4i HECJIOKHBIMHU CXEMaMU, AMarpaMMaMHu, ApyruMu popmMamu rpapuku
1 UX KOMOUHAIIHSIMH;

YMEHHE  UCIOJIb30BaTh M  aHAIM3UPOBATh B  Mpolecce y4eOHOH W
UCCIIEZIOBATENbCKON  JEATENbHOCTH HMH(POPMALMIO O BIMSHUM POMBIIIJIEHHOCTH,
CEJIbCKOT'0 X031 CTBAa M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOTHOM CPEIbI.

KoMMmyHHKAaTHMBHbIE YHUBEpPCAJIbHbIE YUeOHbIE NeiiCTBUS:

yMEHHUE 3a7aBaTh BOMPOCH (B XOje Auanora u (Wjiv) JUCKYCCUHU) MO CYILIECTBY
o0CyxJ1aeMOil TeMbI, (POPMYIIMPOBATH CBOM MPEJI0KEHUS OTHOCUTEILHO BBITOJHEHUS
MPEJIOKEHHOM 3aa4H;

NpUOOPETEHUE OMbITa MPE3CHTAIMU PEe3yJbTATOB BBIMOJIHEHUS XHMHYECKOTO
dKCIIEpUMEHTa (JTaOOpaTOPHOTO OIbITa, JabOpaToOpHOM pPabOTHI MO HCCICIOBAHUIO
CBOMCTB BEIIECTB, y4€OHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpPCTHUKAMH IIO3HABaTEIbHOU W
UCCIIEIOBATENbCKON JIESATEIbHOCTH MPU PEIICHWH BO3HHUKAIOIIMX MPOOJIEM Ha OCHOBE
yuéra oOLIMX MHTEPECOB M COTJIaCOBaHUA MO3UIUN (0OCYXIeHUsl, OOMEH MHEHUSIMHU,
«MO3TOBBIC IITYPMBI», KOOPAUHALIUS COBMECTHBIX JEUCTBUH, OMPEACIICHUE KPUTECPUEB
IO OIEHKE Ka4eCTBa BBIMOJHEHHOW paObOTHI U APYyTHUE);

PerynsiTuBHBIC YHHMBEPCAJbHbIE Y4eOHbIE 1eHCTBUA

YMEHHME CaMOCTOSITEJIBHO OIPENeNATh LENU  ACSATEIBHOCTH, IIJIaHUPOBATh,
OCYILLECTBJISITh, KOHTPOJUPOBATh M TIPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOKO
NesTEeNbHOCTh, BBIOMpaTh HambOosee 3((PEeKTUBHBIE CHOCOOBI peHIeHUS Y4EOHBIX H
MO3HABATENbHBIX  3aJa4, CaMOCTOATEIbHO COCTaBISITh WJIM  KOPPEKTHPOBATH
IIPEIJIOKEHHBIM AITOPUTM JIEUCTBUM NPH BBINOJHEHUM 3aJaHUM C y4ETOM MOJIY4YECHUS
HOBBIX 3HAaHMM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OLICHUBATH
COOTBETCTBUE IOJIYUEHHOI'O PE3YJIbTATa 3asBICHHOW LEIM, YMEHHE HCIOIb30BaTh U
aHAJIN3UPOBATH KOHTEKCTHI, IIPEJIaracMble B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX Pe3yJIbTaTOB IO OCBOECHUIO 00SI3aTEIBHOTO COJIEpKaHUS,
YCTaHOBJIEHHOT'O JaHHOH (enepanbHON padouel MporpaMMoi, BBIAENAIOT: OCBOCHHbBIE
OOy4YalIIMMHUCS Hay4YHbI€ 3HAHHS, YMEHUS W CHOCOObI JEUCTBUM, cHelU(pUUYECKUE
JUIsl TIpEAMETHOM 00sacTh «XHUMUS», BHIBI JEATEIBHOCTH IO MOJYYEHHIO HOBOIO
3HaHUs, €r0 MHTEPIpPETALluH, IPEOOPa30BAHNIO U MPUMEHEHHIO B PA3IMUHBIX YUEOHBIX
Y HOBBIX CUTYaITUsX.

K koHmy oOyuenuss B 8 kjacce mpeaMeTHbIE pe3ysibTaThl HAa 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUM:
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pacKpbIBaThb CMBICI OCHOBHBIX XUMHYECKMX IIOHSATHH: aroM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, MIPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOPOJIHAs U
HEOJIHOPOAHAs1), BAJEHTHOCTb, OTHOCHTEJIbHAs aTOMHAas W MOJIEKYJSIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MacCoBast A0JS XUMUYECKOrO DJIEMEHTA
B COCIMHEHUHM, MOJSIPHBIM  O0BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPULIATETLHOCTD, CTEIIEHb OKUCIEHUS, XUMHUUYECKasl peaklys, KiacCuPpuKauus
peaKUuii: peakMy COCAUHEHUs, PEAKLIUN PA3JI0KEHHUsI, PEaKIIMN 3aMEILEHUs, PEaKLUN
oOMeHa, 9K30- U SHIAOTEPMHUUYECKUE PEaKINH, TEIIOBOM 3(PPEKT peakluu, SAPO aToMa,
AJIEKTPOHHBIN CIION aToMa, aroMHas OpOMTalb, paJuyc aromMa, XUMHUYECKas CBS3b,
NOJISIpHAs M HENOJISIpHAs KOBAJIEHTHAsl CBsI3b, MOHHAsA CBS3b, MOH, KATHOH, AHHOH,
pacTBOp, MaccoBasi 10JIs1 BEIIECTBA (MPOLIEHTHAs! KOHIIEHTpAIs) B pacTBOPE;

WJLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATHNA U PUMEHSTH 3TH
IIOHSTHS IIPYU ONMCAHNUHU BEIIECTB U UX NPEBPAILCHH;

UCMOJIb30BaTh XUMHMUYECKYI0 CHUMBOJIMKY Ul COCTaBJIEHHS (OPMYJ BEIIECTB U
YPaBHEHUU XUMUYECKUX PEAKIIUM;

OTIpPENESITh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAWHEHUSX, CTETICHb
OKHUCJICHHSI 3JIEMEHTOB B OWHApHBIX COEIMHEHHSX, NPHHAIJICKHOCTh BELIECTB
K OINpEeACNIEHHOMY KIJacCy COEAMHEHUM Mo QopmynaM, BHJ XUMUYECKOH CBSI3U
(KoBaJIEeHTHAsI 1 MOHHAs) B HEOPraHUYECKUX COCAMHEHUSX;

packpsiBaTh cMbIcH [lepuonnueckoro 3akona J[.M. MenaeneeBa: 1eMOHCTPUPOBATh
NOHUMAaHUE TMEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nonoxeHns B llepuonnueckol cucTteMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
ITOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YYEHHUsI, 3aKOHA ABOraapo;

OMKCHIBATh M XapaKTepu3oBaTh TabiMuHylo ¢opmy llepuogmyeckoil cucreMbl
XUMHUYECKUX DJIEMEHTOB: pa3jinyaTh MOHATHUS «rJIlaBHasg mnoArpynma (A-rpynmna)» u
«mobounas mnoarpynna (b-rpymma)», manble U GoJblIMEe TEPHOAbI, COOTHOCHUTH
o0o3HaueHus, KOTopble uMeroTcss B tabmuue «llepuoanueckas cucreMa XMMHYECKHX
anemenToB JI.M. MeHneneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sipa, OO0INee YHCIO OJJIEKTPOHOB U
pacrpeiesieHUe UX 10 AIEKTPOHHBIM CI0SIM);

KJaccu(puuUpoBaTh ~ XMMHUYECKHUE  JJIEMEHTHI, HEOPraHWYECKUE  BEIIECTBa,
XUMHUYECKHE peakiuu (MO YHUCIy M COCTaBY YYAaCTBYIOUIMX B PEAKIMH BEIIECTB,
0 TETI0BOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMUUYECKHUE CBOMCTBA BEIIECTB PA3IMUHBIX
KJIACCOB,  TMOATBEPXKJas  ONUCAaHUE MpPUMEpaMU  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMHUECKUX PEAKINN;

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX Ka4E€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH IPOTEKAHUS XMMUYECKUX MPEBPALIEHUI B PA3IMUHBIX YCIOBHSIX;

BBIUHCIISATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJISIDHYIO MAaccChl BEILECTB,
MacCOBYIO JIOJII0 XMMHUYECKOI0 3JIeMEHTa Mo (opMysie COeAMHEHHS, MAaCCOBYIO JOJIO
BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOW peaKkiiny;
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IIPUMEHSTh OCHOBHBIE OIEPALlMH MBICIUTEILHON JEATEIbHOCTA — AHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHHE, CHUCTeMAaTHU3aInio, KIACCU(UKAINIO, BBISBJICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — I M3YYEHHsS] CBOMCTB BEHIECTB M XMMHUYECKHX PEAKLIHM,
€CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUSI — HAOJIOJICHUE, U3MEPEHUE, MOJICTMPOBAHUE,
HKCIIEPUMEHT (peabHBIM U MBICJICHHBIN );

CJIeIOBaTh TMpaBUJiaM TIOJB30BAHMS XUMHUYECKOM TMOCYIOM # J1a00paTOpHBIM
o0OpyJI0OBaHMEM, a TaKXkKe MpaBWIaM OOpallleHusi C BEIIECTBAMU B COOTBETCTBUU
C UHCTPYKLMSAMHU TIO BBITOJHEHHIO JJA0OPATOPHBIX XUMUUYECKUX OMBITOB MO MOJYYEHHUIO
U coOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHON MaCCOBOM JI0JIE paCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U
MPOBOAUTh XUMHUUYECKHE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB WIEIOYEN H
KHCJIOT C MOMOILbIO MHAMKATOPOB (JIaKMYyC, PeHoadTaaernt, METHIOPAHK U JPYTHE).

K koHmy oOyuenus B 9 kjacce mpeaMeTHBbIC Pe3ysbTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJAIOUTNXCS YMEHUIA:

pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHX MOHATUI: XUMHYECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCT,
AJIEKTPOOTPULIATEIILHOCT, CTENEHb OKHUCIEHUS, XUMHUYECKas peakUus, XUMHUYECKas
CBSI3b, TEIUIOBOW 3(P(PEKT peakuuu, MOIb, MOJSPHBIA 00BEM, PacTBOP, IIEKTPOIUTHL,
HEAJIEKTPOJIUTBI, 3JEKTPOJIMTUYECKAs JUCCOLMALMS, PEaKUUMH HWOHHOro OOMEHa,
KaTajau3arop, XUMHYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTHMble pPEaKIuH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKACIUTENb, BOCCTAHOBUTEIb, OKUCIICHNE
U BOCCTAHOBJICHUE, AJJIOTPOMNHMs, aM(pOTEPHOCTb, XUMHUYECKas CBs3b (KOBaJEHTHas,
WOHHAs, METaJUIMYecKas), KpUCTAJUIMUecKass pelmeTka, KOppo3usi METaJIOB, CIUIABBI,
CKOpPOCTh XUMHUYECKOM peakuuu, TMpeAesibHO jgomyctuMas KoHueHTpauus [IJK
BELIECTBA,;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMUYECKHX MOHATHUI U NPUMEHATHITU
IIOHSATHS IIPYU ONMCAHNUHU BEIIECTB U UX MPEBPAILCHU;

UCMOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY JUIS COCTaBJI€HHUS (OPMYJI BELIECTB U
YPaBHEHUU XUMUYECKUX PEAKIIUM;

ONpEAENATh BAJEHTHOCTh M CTENEHb OKUCIEHUS XHMHYECKHX 3JIEMEHTOB
B COEIMHEHMSX Pa3IUYHOrO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COEAMHEHUH NOo (opmysiaM, BUJ XUMHUYECKOW CBs3U (KOBaJE€HTHasl, MOHHas,
METaJUIMYeCcKas) B HEOPraHMYECKHX COCAMHEHMSX, 3apsA] HMOHA [0 XUMHYECKOH
dopMyJe, XxapakTep cCpeabl B BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCIMHEHHM, THUI
KPUCTAIUTMYECKON PEIIETKH KOHKPETHOT'O BEILIECTBA;

packpeiBaThb  cmbicit  [lepmoguueckoro  3akona .M. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHWMAHKE: OMUCHIBATh M XapaKTEPU30BaTh TAOJIUYHYIO POopMYy
[leprioguyeckoil cUCTEMBl XMMHUYECKHX D3JIEMEHTOB: pa3jiiyaTh TOHSTHUS «TJaBHas
noarpynmna (A-rpynna)» u «mnobounas noarpynna (b-rpynma)», mansie U OoJblIue
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NIEPUOJIbI, COOTHOCUTh O0003HAYCHHSI, KOTOPhIE MMEIOTCS B MEPUOTUYCCKON TaOJuIe,
C YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsi sAapa, o0IIee YHCIIO SICKTPOHOB U PACIIPEACTIECHUE UX 110 AJIEKTPOHHBIM CIIOSIM),
OOBSCHATH 00IIIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U X COCTMHCHHM
B TIpeiesiaX MaJIbIX MTePHUOJIOB U TJIABHBIX TIOATPYII C YIETOM CTPOSHUS UX aTOMOB,;

KJIaCCU(UIIUPOBATh  XUMHUYECKHE DJIEMCHTBI, HCOPraHWYECKHUE  BEIIECTBa,
XUMUYECKHE peakinuu (10 YMCIy M COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB,
0 TeII0BOMY 3P hEKTY, M0 U3MEHEHUIO CTETICHEH OKUCIICHUSI XUMUYECKUX YJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIUE U CHEIU(UUESCKHE XUMUYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsT OMUCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX H
WOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI;

COCTaBJISITh ypaBHEHHS JJIEKTPOJUTHUECKON JMCCOIUAIIMN KUCIOT, MIEI0YeH |
COJIeH, TIOJHBICE W COKpAIIEHHBIC YPaBHEHHUS PEaKIMii MOHHOTO OOMEHa, ypaBHCHHSI
peaxIuii, MOATBEPKIAIOIINX CYIIIECTBOBAHUE TCHETUYECKON CBSA3HM MEX]y BEIIECTBAMU
pa3IMYHBIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKUCIUTEIILHO-BOCCTAHOBUTEIHHBIX PEAKIIMHA MTOCPEICTBOM
COCTaBJICHHUS 3JIEKTPOHHOTO OallaHCca 3TUX PEaKIInii;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT X CTPOSHHSI, BO3MOXHOCTH
MPOTEKAHUS] XUMHUUECKUX MPEBPAILICHUN B Pa3TUYHBIX YCIOBUSAX;

BBIUKCIISATh OTHOCUTENBLHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
MaCCOBYIO JIOJIF0 XMMHUUYECKOTO AJIeMEHTa 1Mo (opMysie COSAMHEHHS, MAaCCOBYIO JOJIO
BEIIIECTBA B PACTBOPE, TPOBOAUTEL PACUETHI 10 YPABHCHUIO XUMHUYECKOW PEaKIINH;

coOrofaTh TIpaBWJIA TOJB30BAaHUS XWMHUYECKOW TIOCYI0H U 1a00paTOpHBIM
o0OpyJI0BaHMEM, a TakKe IpaBuUjia oOOpallleHUus C BEHIECTBAMHU B COOTBETCTBUU
C MHCTPYKIMSAMU I10 BBITIOJTHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB IO TIOJTYICHHIO
¥ COOMpaHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO rasa);

MPOBOAUTh PEAKIIWU, TOATBEPKIAIONINE KAYECTBEHHBIH COCTAaB Pa3JIMYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM IYTEM XJOpUA-, OpoMuUI-, WOAHMI-, KapOOHAT-,
docdar-, cunukat-, cynbdar-, THAPOKCU-NOHBI, KATHOHBI aMMOHUS 1 MOHBI U3YYCHHBIX
METAJJIOB, TPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX BEIIECTB;

IPUMEHSATH OCHOBHBIC OTICPAIIUU MBICIHTEIHHON JACSITEILHOCTH — aHATIN3 U CHHTE3,
CpaBHEHHE, OO0OOINCHUE, CHUCTEMAaTH3AIMI0, BBIABICHHUE NPHUYUHHO-CIEICTBCHHBIX
CBSI3€M — 11 M3y4EHHUsS CBOMCTB BEHIECTB M XUMHUYECKHX PEaKIMi, €CTECTBEHHO-
HAy4YHBIE METO/IbI TIO3HAHUS — HAOIIIOICHUE, N3MEPEHHE, MOACITMPOBAHIE, YKCIICPUMEHT
(peanbHbBIN U MBICIICHHBIN).
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8 KJIACC
HaumeHnoBanue
Ne KomumuaectBo OcCHOBHBIE BUIBI ICITEIbHOCTH
pa3lesioB U TEM Conepxanue o0ydeHus
n/m 4acoB oOy4armmxcs

y4eOHOro mpeamera

Paznen 1. IlepBoHayaibHble XUMUYECKHE OHSATHS

1.1 | Xumus — BaxHas 5
0011acTh
€CTECTBO3HAHHUS U
MPAKTUYECKON
JEITEIILHOCTH

YCJIOBCKA

[Ipenmer xumuu. Posib XuMun B dKU3HU
YyeJIoBeKa. XUMUsS B CUCTEME HayK.

Tena u BemecTBa. du3nyeckue CBOMCTBA
BEILIECTB. ATPETaTHOE COCTOSTHUE
BentecTB. [loHsATHE 0 METOaX TTO3HAHUS
B XUMHUH. YNCTEIE BenecTBa 1 CMECH.
CriocoObI pa3iesieHus: CMECEH.
Xumuueckuu IKCnepumenm:
Jlemoncmpayuu:

3HAaKOMCTBO C XUMHUYECKOM MOCYIO0M,

C IIpaBUJIaMU paOOTHI B TAOOPATOPUHU H
npueMaMu oOpaIieHus ¢ JabopaTOPHBIM
000pyI0BaHHUEM.

dusnyeckrue CBOMCTBA 00pasIoB
HEOPraHWYECKHX BEIIECTB — METAJIJIOB

1 HEMETAJJIOB.

CriocoOnI pa3zenieHust cmecei
(¢punbTpoBaHUE, BhIApUBAHKE,
JUCTUIUISALNSL, XpoMaTorpadus).

PackpriBaTh CMBICT H3ydaeMbIX TTOHATHH.
PackpriBaTh poib XUMUU B TIPUPO/IE
’KU3HU YETIOBeKa, e€ CBI3b C IPYTUMHU
HayKaMHU.

Paznmnuate 94uCThIC BENIECTBA U CMECH;
OJTHOPOHBIC U HEOTHOPOIHBIC CMECH.
Paznmuate pusmveckne 1 XUMUIECKUE
SIBIICHUS.

CrnenoBarh alropuTMaM MCIIOIb30BAHUS
AKCIIEPUMEHTAJILHBIX METO/IOB —
HAOJTFOICHUS ¥ IKCIIEPUMEHTA.
HaOmronates 1 onmmceiBaTh O0OBEKTHI

IpY TIPOBEACHUH IEMOHCTPAIINNA 1
71a00paTOPHBIX OIBITOB M0 H3YYECHUIO
(U3HYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3zeseHus CMECE BEIECTB.
[TpoBOIUTE XUMUYECKUN IKCIIEPUMEHT
MIpU pa3jielieHnu cMecel (Ha mpumepe
OYHCTKH MOBAPEHHOM COJIM) B XOJI€
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Jlabopamopuvie onvimol:

N3ydyenue u onucanue GU3NIECKUX
CBOMCTB 00pa3110B HEOPraHUYECKUX
BEIIECTB.

M3yuenne crioco00B pa3aeneHus: cMecei
(C MOMOIIIBIO MAarHUTA).

llpakmuueckue pabomol:

No 1. TlpaBuna paGoThsl B 1abopaTopuu U
npuéMbl 0OpaIeHus ¢ 1a00paTOPHBIM
000pyIOBaHHUEM.

No 2. Paznenenue cmeceil (Ha mpumepe
OUYHCTKH MMOBAPEHHOMN COJIN)

MpaKTU4YeCcKoil paboTsl Ne 2.

CrnienoBaTh MpaBuiIaM MOJIb30BaHUS
XUMHUYECKOUN MOCYI0H U JTab0paTOPHBIM
000OpyI0BaHKHEM, a TAKXKE IPaBHIIAM
oOpaleHus ¢ XMMUYECKUMU BEIlIeCTBAMU
B COOTBETCTBHUU C UHCTPYKIIUEH

[IPU BBINIOJIHEHUH TTPAKTUYECKOM

pabotsl No 1.

BricTpauBath pa3BEpHYThIE MUCHbMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(OPMAIHIO U3 yIeOHUKA U
CIIPaBOYHBIX MaTepUAJIOB, FPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN IMOHSITUWHBIN
amnmnapar Kypca XUMUU

1.2.

BemectBa u
XUMHUYECKHE
peaKkIu

15

ATOMBI U MOJIEKYJIBL. XUMUYECKUE
sneMeHThl. CUMBOJIBI XUMUYECKUX
31eMEHTOB. [IpoCThIe U CIIOXKHBIE
BELIECTBA. ATOMHO-MOJIEKYJIIPHOE
YUEHHE.

Xumunueckas popmyna. BaneHTHOCTh
aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH MMOCTOSTHCTBA COCTaBa BEIIECTB.
OTHOCUTENBHASA ATOMHAS Macca.
OTHOCHUTENBHASA MOJIEKYJIIPHAS Macca.
MaccoBas 10715 XMMHAYECKOTO JJIEMEHTA
B COCIMHEHHUH.

Omnpenensats MpU3HAKKA XUMHUECKUX
pEaKIuil, yCIOBUS UX MIPOTEKAHUSI.
OOBACHATH CYUTHOCTh GUBNYECKUX U
XUMHUYECKUX SIBJICHUN C TOUKU 3PCHHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHUS.
KnaccuduuupoBaTb XuMudeckue
peaKiuu (110 YUCIy U COCTaBy
pearupyromux u 00pa3yromuxcs
BEIIIECTB).

CocTaBnsiats (GopMyibl OMHAPHBIX
BEIIECTB 10 BAJICHTHOCTHU U ONPENEIIAThH
BaJICHTHOCTH 1O (JOpMYyJiaM BEIIECTB.
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KonunuectBo BemecrBa. Monb. MossipHas
Macca. B3aumMocBs3b KOJTMYECTBA, MACCHI
Y YUCJia CTPYKTYPHBIX €IMHUI BEILIECTBA.
Pacuétel no dhopMynamMm XuMHUECKUX
COCIUHEHUM.

Du3NYECKUe U XUMHUUECKUE SIBIICHUSI.
XUMHUYECKAs peakuus U €€ MPU3HaKHU.
3aKOH COXpaHEHUSI MACCHI BEILIECTB.
XWMUYECKUE YPAaBHEHUS.
Knaccudukarms XuMUIeCKUX peaKiuit
(coemuHeHUs1, pa3IoKeHUs, 3aMEIICHU,
oOMeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusndecKkre CBOMCTBA 00pa3IoB
HEOPraHUYECKUX BEUIECTB — METAIUIOB U
HEMETAJLJIOB.

OO6pa3siibl BEIIECTB KOJIMUYECTBOM 1 MOJIb.
®duznueckue siBieHus (IJIaBJIeHUE BOCKA,
TassHUE JibJla, PACTUPAHUE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIMS
BOJIbI).

Xumuyeckue siBJieHusl (TOpeHUE CBEYH,
MPOKAJTMBAHUE MEHOM TTPOBOJIOKH,
B3aMMOJIEHCTBUE COJIBI UJIU MeTa

C COJISIHOM KUCJIOTOH).

Habmronenne npru3HaKoB MPOTEKAHUS

PaccraBnsaTe ko3 PUIIMEHTHI

B YPaBHCHHAX XUMHUYCCKUX PEAKIIHI.
HabmronaTe 1 onmuchIBaThH OOBEKTHI

NPy MPOBEICHUU IEMOHCTpALIUI 1
71a60paTOPHBIX OMBITOB.

[TpoBoaAUTE BEIYKCIIEHUS 110 (DOpMYyIIam
XUMUYECKUX COCTUHEHUN U YpaBHEHUSIM
XUMUYECKUX PEAKITUMN.

[IpuMeHsTh €CTECTBEHHO- HAYYHbIE
METO/IbI ITO3HAHUS (B TOM YHCIIE
HaOJIOICHNE, MOJICTTMPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTEpaLIUU
MBICITUTEIIbHOMN JIeSITeIbHOCTH
(cpaBHEHuUe, KiaccuuKarims)
BricTpanBath pa3BEpHYTHIC MUCHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPO

Ha HH(pOpPMAIIUIO U3 y4eOHUKA U
CIIPaBOYHBIX MaTepUAJIOB, FPAMOTHO
YCIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN
amnrmapar Kypca XUMUHU
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XUMUYECKUX PEaKIUi (pa3ioKeHne
caxapa, B3aUMO/IEUCTBHE CEPHOM
KHCJIOTHI € XJIOPUAOM Oapusi, OIy4eHHe
U paznoxenue ruapokcuaa meau (1)
IIpU HarpeBaHUH, B3aUMOJICHCTBHE
xkere3a ¢ pactBopom cou meau (11).
OnbITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPAHEHHMS MaCCBhl.

Jlabopamopnvie onvimul:

Coznanue Mozeneit MoJIeKyJl
(ILapocTep>KHEBBIX).

Onucanne GU3NIECKUX CBONCTB
00pa310B HEOPraHUYECKUX BEIIECTB —
METaJIJIOB U HEMETAJLJIOB.
Habmonenne ¢pusnueckux (TuiaBieHue
BOCKa, TasHUE JIbJ1a) 1 XUMUYECKUX
(ropeHue cBeuu, MPOKAIMBAHUE MEIHON
MIPOBOJIOKH) SIBJICHUH.

HaGmronenue u onucanue Npu3HaKkoB
MPOTEKAHUS XUMHUYECKUX PEaKIIUi
pa3HBIX TUIIOB.

Buviuucnenusa:

OTHOCHUTEJILHON MOJIEKYJIIPHOM MaCChI
BELIECTB, MOJIIPHOM Macchl, MacChl

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCCOBOM JIOJIM XUMHUYECKOI'O AJIEMCHTA
1o hopMyJsie COeTMHEHNS,
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10 YPAaBHEHUSAM XUMUYECKUX PEAKIUM:
KOJIMYECTBA, MACCHI BEILIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
peareHTOB WM IIPOJYKTOB PEAKLIUU

Hroro no pazneny

20

Pa3znes 2. BaxkHeiilue npeacTaABUTEIN HEOPTAaHMYECKUX BellleCTB

2.1

Bo3nyx. Kucnopon.

IHougatne
00 okcHumax

6

Boznyx — cmeck razos. CoctaB Bo3ayxa.
Kucnopoa — anemeHT 1 nmpoctoe
BelecTBo. Haxoxaenue kuciaopoaa

B TIpUpoie, PU3NIecKue U XUMUYECKHE
cBOiCTBa (peakiuu ropeHust). OKCUIBI.
[Tpumenenue kucnopoaa. Criocoon
MOJIYYEHHUSI KUCIIOpO/ia B JabopaTopuu u
MPOMBIIIIEHHOCTH. KpyroBopoT
Kucaopoja B mpupoje. O30H —
AITOTPOITHAS. MOIU(DHUKAIINS KUCIOPOIa.
TennoBoit 3¢ heKT XUMUYECKON peakilny,
TEPMOXUMHUYECKHUE YPABHEHUS, DK30-

U DHAOTEPMUYECKUE peakuu. ToramBo:
yrojb U METaH. 3arpsi3HEHUE BO3yXa,
yCUJICHHE MapHUKOBOro 3¢ dekra,
pa3pylieHue 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OmpesiesieHe cofaepKaHus
KHCJIOPOJIa B BO3JIyX€

[Tonyuenue, cobupanue, pacrio3HaBaHUE

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL cCOCTaBJeHUs! (GOpMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKUX
pEeaKuii C y4acTHEM KHUCIOPOAa.
XapakTepu3oBaTh (OMUCHIBATH) COCTAB
BO3/yXa, (pU3nuecKkue u XMMHYECKHE
CBOWCTBA KHCIIOPOJIa, CIIOCOOBI €r0
IIOJIYYEHHsI, IPUMEHEHHE U 3HAaUCHHE

B [IPUPOJIE U KU3HU YEJIOBEKA.
CpaBHUBATh peakIuu TOPEHUS U
MEJIJICHHOT'O OKHUCIICHUS.

OOBICHATH CYLIHOCTh KOJIOTMUYECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBath mpaBmiaM 0€30MaCHOM
paboThI B 1a00OpaTOpUH MPU
MCITIOJIb30BaHUU XUMHUYECKOU MOCY bl U
000pyI0BaHMsl, a TAKXKE MpaBUiIaM
0OpalIeHNs C TOPIOYMMH BEILIECTBAMHU.
[InaHupoBaTh U OCYILIECTBISATH HA
MPAKTHKE XUMUYECKUE IKCIIEPUMEHTHI,
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Y U3y4E€HUE CBOMCTB KUCIOPOAA.
Habnronenne B3anMoACHCTBHUS BEIIECTB
C KHCIIOPOJIOM U YCJIOBHS
BO3HMKHOBCHUS U MPEKPAIICHUS TOPEHUS
(mokapa).

Jlabopamopmbwiii onvim:

O3HakomJjieHHEe ¢ 00pa3laMu OKCUIOB U
OIIMCAaHUE UX CBOMCTB.

Ilpaxmuuecxas paboma:.

Ne 3. Tlonydyenue u cobupanue
KHCIIOPO/a, U3y4eHUE €r0 CBOMCTB.
Buviyucnenus:

MOJICKYJISIPHOM MacChl KUCIIOpOa U
030Ha Ha OCHOBAaHWM aTOMHOM MaccChl
XHMHUYECKOT'0 3JIEMCHTA;

KOJINYECTBA, MacChl BEIlECTBA

10 YPaBHEHUSAM XUMHUYECKHUX PEaKITUi

MIPOBOJIUTH HAOJIIOACHUS, JIETIaTh BHIBOIBI
10 pe3yJibTaTaM SKCIIEPUMEHTA

MIpU MPOBEACHUH JIA0OPATOPHBIX OIBITOB
U TIPAKTUYECKOM paboTHI.

BorauciaTh KOMMYECTBO BEIIECTBA,
00BEM Ta3za no Gopmynam.

VYuyacTBOBaTh B COBMECTHOM paboTe

B IPYIIIIE.

BricTpanBath pa3BEpHYThIE MUCHbMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(OPMAIHIO U3 yIeOHUKA U
CIIPaBOYHBIX MaTepUAJIOB, FPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN IMOHSITUWHBIN
amnmnapar Kypca XUMUU

2.2

Bonopon. Ilonsitue
O KHUCJIOTaX U COJISIX

Bonopon — anemeHT u mpocroe
BelectBo. HaxoxneHnue Bogopoaa

B IIpUpoOjie, PU3NYECKHE U XUMUYECKHE
CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHusa. Kucnotsl u conu.
Momnsipubliii 006EM ra3oB. Pacuérsl

0 XUMUYECKUM YPABHCHUSIM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpbIBaTh CMBICII H3y4aeMbIX MOHITUN
Y IPUMEHSTh 3TU MOHATHSA NIPHU ONUCAHUU
CBOWCTB BEIIECTB U UX ITPEBPAIICHUH.
XapakTepu3oBaTh (OMKUCHIBATH)
(bu3nYecKre 1 XUMHUYECKUE CBOMCTBA
BOJIOPOJIa, CIOCOOBI €r0 MONTY4YEHUs,
MIPUMEHCHHUE.

Cobupate npudOp AJIs MOITYIECHHS
BOJIOPOJIA.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
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pacrmo3HaBaHU€ BOJIOPO/IA.
BzaumonencTBre BOgoOpoaa ¢ OKCUIOM
menu (II).

Jlabopamopmuwiii onvim:
B3aumMoeicTBue KUCIOT ¢ METalJlaMU.
Ilpaxmuuecxas paboma.

No 4. Tlonydyenue u cobupanue Boaopoa,
H3y4eHUE €0 CBOMCTB.

Buiyucnenus:

00BEMa, KOIMIECTBA BEIeCTBA rasa

10 €r0 U3BECTHOMY KOJUYECTBY
BELIECTBA WIH 00BEMY;

00BEMOB T'a30B MO YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIICHUHN
ra3oB

JUTs1 COCTaBJICHUST (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHU XUMHUYECKUX
PEAKLMHI C Y4aCTHEM BOJOPOJIA.
BbIMUCIATh MOJIIPHYIO MAacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00BEM Taza,
Maccy BeIleCTBa;

[IpoBOAUTH pacy€Thl MO YpaBHEHUSIM
XUMHUYECKUX PEAKIIMi: KOIUYeCTBa,
00BEMA, MaCChI BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, MACCE PEareHTOB
WJIU TIPOJTYKTOB PEAKIIUH.

CrnenoBaTh npaBuiiam 0€30MacHOM
paboThI B TabopaTopuu Mpu
HCIIOIb30BAaHUU XUMUYECKON MOCYbI U
0o0opyI0BaHMS, a TAKXKE IMPaBHIIaM
oOpaileHust ¢ TOPIOYMMH BEIIeCTBAMHU

B OBITY.

[TInaHupoBaTh U OCYILECTBIATH Ha
PAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
IPOBOJAUTH HAOJIOIEHNUS, JIENAaTh BHIBOBI
0 pe3yJibTaTaM SKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B IPYIIIIE

2.3

Bopna. PactBopesl.
Iloagatue
00 OCHOBaHUAX

dusnyeckue cBoMCTBa BOALI. Boa kak
pacTBOpUTENL. XUMHUYECKUE CBOWCTBA
BOJIBI.

OcHoBaHus.

PackpbIBaTh CMBICIT H3y4ae€MbIX MOHITUN
Y IPUMEHSTH 3TU NOHATHS IIPU OMUCAHUUN
CBOMCTB BELIECTB U UX MPEBPAICHUN.
XapakTepu30oBaTh GU3HICCKUE U
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PactBopsl. Posib pacTBopoB B pupoe u
B JKW3HU 4esoBeka. KpyroBopot BojibI
B [IpUpOJIe. 3arpsiI3HEHUE NPUPOTHBIX
BoA. OXpaHa v OYUCTKA IPUPOAHBIX BO/I.
HacpllieHHbIe 1 HEHACHIIIIEHHBIE
pacTtBOpbl. PacTBOpUMOCTH BEIIECTB

B BoJie. MaccoBasi 10151 BEIlIeCTBa

B pacTBOpE.

Xumuueckuui IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHune BELIECTB € pa3InyHON
pPacTBOPUMOCTBIO.

B3anmopernicTBue BOJBI ¢ METAJUIaMU
(HaTpueM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
LIEJI0YEN C TOMOLIBI0 MHIUKATOPOB.
Jlabopamophvie onvimoi
HccraenoBanue ocoOeHHOCTEH
pacTBOPEHUSA BEUIECTB C PA3IMUHOMN
pPacTBOPUMOCTBIO.

[IpuroroBieHne pacTBOPOB

C ONpeAeIEHHON MaCCOBOU JI0JIEN
PacTBOPEHHOIO BEIIECTBA.
Ilpaxmuuecxasn paboma

Ne 5. IIpuroroBiieHu€e pacTBOpPOB

C ONPENICIIEHHON MAaCCOBOU J10JIEH
pacTBOPEHHOIO BEIIECTBA.

XUMHYECKUE CBOKMCTBA BOJIBI, €€ POJIb KaK
pPacTBOPUTENS B PUPOIHBIX IMPOILIECCAX.
CocTaBsTh ypaBHEHHS] XUMHUECKUX
PEAKIMN C YHAaCTUEM BOBI.

OOBACHSTH CYITHOCTh SKOJIOTMYECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
IPUPOJHBIX BOJI, CIOCOOBI OUUCTKU BOIbI
OT MpUMeceH, MepbI IO OXpaHe BOJ

OT 3arps3HEHUS.

[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUYECKUE
AKCIIEPUMEHTHI, TPOBOUTH HAOIIOICHMUS,
JIeNIaTh BBIBOJIBI IO pe3yJIbTaTaM
AKCIEPUMEHTA MPHU MPOBEACHUN
71ab0paTOPHBIX OMBITOB U MPAKTUYECKOMN
paboTHI.

CrnenoBaTh npaBuiiaM 6€30MacHON
paboThI B 1abopaToOpuu NMpu
UCIOJIb30BAaHUM XUMHYECKOU MOCY/IbI U
0o0opyI0BaHMUs.

[TpoBOAUTE BEIYUCIIECHUS C IPUMEHEHUEM
MIOHSTHS «MaccoBasi J0JIsl BEIIECTBA

B pPacTBOpE».

BricTpanBath pa3BEpHYThIC MUCHbMEHHbBIC
1 YCTHBIE OTBETHI C OIIOPOU

Ha uH}OpMAIINIO U3 YUeOHHKA U
CIPaBOYHBIX MAaTE€PHAJIOB, TPAMOTHO
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Buiuucnenus:
C UCITOJIb30BAHUEM ITOHATHA «MacCoOBas
JIOJIsl BEIIIECTBA B PACTBOPE»

WCIIOb30BaTh U3yYEHHBIN MOHATUINHBIN
amnrapar Kypca XUMuu

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX
COeIUHEHUH

11

Knaccudukarus HeopraHM4ecKux
coenuaeHuit. Oxcuabl. Knaccudukamms
OKCHJIOB: cojieo0pa3ytoiue (OCHOBHBIE,
KHUCJIOTHBIE, aM(pOTEpHbIE) U
HecoJieoOpasyromue. HomenknaTypa
OKCUJ0B. PUBHUECKHE B XUMHUYCCKHE
cBOMCTBa OKCHIOB. [loydeHne OKCHIOB.

OcHoBanus. Knaccudukaruss o0CHOBaHMIM:

IEJIOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBannii. dusznueckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHMUIA.
[TonydyeHue OCHOBaHUI.

Kucnotsl. Knaccuduxarus Kucior.
Homenknarypa kucnor. @usndeckue
1 XUMHUYECKHE CBOMCTBA KUCIIOT. Psin
aktuBHOCTU MetaiuioB H.H. bekerosa.
[Tomyyenue Kucior.

Comu. HomeHkiarypa coJeil.
Pu3NYECKUE U XUMUUECKUE CBOMCTBA
couieid. [lomydenue conen.
['eHeTnyeckas CBsI3b MEXKIY KJIACCaMH
HEOPraHWYECKUX COCITMHEHUM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Knaccudunmposats nzydaemsoie
BEILIECTBA 110 COCTABY U CBOMCTBAM.
CoctaBasaTh (HOpMYJITBI OKCUIOB, KUCTIOT,
OCHOBaHUM, COJICH 1 Ha3bIBaTh UX

0 MEXIYHAPOAHON HOMEHKJIIATYPE.
[Iporao3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIMX XUMHUYECKUX CBOMCTB
M3YYCHHBIX KJIACCOB/TPYMI BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBasiTh MOJIEKYJISIPHBIE YPaBHEHUS
pEaKMi, UUTFOCTPUPYIOIINX
XUMHUYECKUE CBOICTBA U CIIOCOOBI
IIOJIYYEHHSI BEIIECTB U3YYEHHBIX
KJIACCOB/TPYII, a TaK¥Ke
MOATBEPKAAFOIINX TEHETUYECKYIO
B3aMMOCBSI3b MEXKI1Y HUMH.
[Ipon3BOANTH BBIYKMCIICHHS

[0 YPAaBHEHUSIM XUMHUYECKUX PEAKIIHI.
[InaHupoBaTh U OCYIIECTBIATH

Ha MPaKTUKE XUMHUYECKUE
AKCIIEPUMEHTBHI, POBOJIUTH HAOIIOAEHUS,
JIeN1aTh BBIBO/IBI IO pe3yJibTaTaM
AKCIIEPUMEHTA TP MPOBEACHUU
71a060paTOPHBIX OMBITOB U MPAKTUYECKUX
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OO6pa3ibl HEOPraHUUECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnBITHI, WILTIOCTPUPYIOIINE XUMUYECKHE
CBOMCTBA KJIaCCOB HEOPTaHMYECKUX
BELIECTB.

Jlabopamopnvie onvimol

OmnpeneneHne pacTBOPOB KUCIOT U
HIEeJIOYEH C MOMOILbI0 UHANKATOPOB.
N3yuenue B3anMOAEHCTBUS KUCIIOT

C METaJUIaMH, PEAKLINA HEUTPAIN3ALUU.
B3anmoneiictBue pactBopa CepHOU
KHCIIOTHI ¢ okcuaoM menu (11).
[TosryaeHne HepacTBOPUMBIX OCHOBAHHM.
BrITecHeHrEe 0THOrO MeTauia Jpyrum
U3 pacTBOpa COJIN.

Ipaxmuueckas paboma

Ne 6. Pemenue skcniepuMeHTAITbHBIX
3a7a4 1o reMe «BakHelI1me Ki1acchl
HEOPraHUYECKUX COCIUHEHUN.
Buruucnenus:

110 YPABHEHUSIM XUMHUYECKON PEAKIUU:
KOJINYECTBA BEIIECTBA, 00bEMA, MaCCHhI
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WU
IIPOAYKTOB PEAKIUU

pabor.

CnenoBarb npaBuiaM 0e30MacHON
paboThI B TabopaTopuu

IIPU MCTOJIb30BAaHUH XUMUYECKON
MOCY/Ibl U 000PYTI0BAHUSI.

BricTtpauBats pa3BEpHyThIE IMCHMEHHbIE
U YCTHBIE OTBETHI C OIOPOU

Ha HHQpOpMaIHIO U3 y4eOHUKA U
CIPAaBOYHBIX MATEPUAJIOB, FPAMOTHO
WCIIOIb30BaTh U3YYEHHBIN MOHATUMHBIN
anmnapar Kypca XUMHH

Hroro no pazneny:
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Paznen 3. [lepuonuueckuii 3axkoH u Ilepunonuueckast cucrema xumudeckux 3jaemMeHToB /I. U. MengeaeeBa. Ctpoenue

aToMOB. XUMH4YecKas CBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PE€aAKIIHH

3.1 | [lepuoanueckuii
3aKOH U
Ilepuonuueckas
cucreMa
XUMHUYECKUX
DJIEMEHTOB

Crpoenue aroma

. . Menpeneena.

7

[lepBbie MONBITKU KiIacCU(UKAIIUU
XUMHUYECKHUX 3J1eMeHTOB. [loHsTHE

O IpyNIax CXOAHBIX 3JIEMEHTOB
(LIETIOYHBIE U IIET0YHO3EMETBHBIC
MeTalIbl, TaJOreHbl, UHEPTHBIE Ta3bl).
DJeMeHTbI, KOTOpbIe 00pa3yroT
am(pOoTepHbIE OKCUIBI U TUAPOKCHUIBI.
[lepnonnueckuii 3akoH. [leprnognueckas
CUCTEMA XMMHYECKUX AJIIEMEHTOB

J.N. Menneneesa. KoporkoneprnoaHas u
JUTMHHOTIEPHOIHASL (POPMBI
[lepuonnyueckoit CuCTEMbl XUMUUYECKUX
anemeHnToB JI.1. Menneneesa. Ilepuozasr
u rpynnbl. DU3NUECKUd CMBICIT
MOPSIKOBOI'O HOMEPA, HOMEPOB IEpUoAa
U TPYIIIBI 2JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX
anep. M3oronel. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000I0YEK aTOMOB TIEPBBIX
20 XUMHYECKUX AJIEMEHTOB
Ileproarueckon CUCTEMBI

J.N. Menneneepa. XapakTepucTuka
XUMHYECKOT0 3JIEMEHTA

1o ero nojoxeHuro B Ilepuognueckoit
cucreme JI.1. Menaeneena.
3aKOHOMEpPHOCTH U3MEHEHHUS pagnyca

PackpbIBaTh CMBICI IEPUOANYECKOTO
3aKOHaA.

OnuceiBaTh CTPOCHKE TaOIUIIBI
«lIlepnoanueckas cucreMa XMUMAYECKHUX
aneMeHToB J[.11. MenaeneeBay.
MopenupoBars CTpOCHHE aTOMa,
SHEPreTUUECKUX YPOBHEN U MOAYPOBHEU
[IPY TIOMOILH PUCYHKOB, 3JICKTPOHHBIX
KOH(UTypaui U AIEKTPOHHO-
rpadguyeckux Gpopmy.

[TosicHATh PU3UYECKUN CMBICIT
ITOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOAA
Y TPYIIIBI 3JIEMEHTA.

XapakTepu3oBaTb XUMUYECKUE IIIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KaJUW, KaJIbLIUN
Y UX COCTUHEHUS IO TTOJIOKEHUIO

B [Iepnognueckou cucreme

.. Mennaeneena.

OOBACHATH 0011IE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOICTB XUMHUUYECKUX
AJIEMEHTOB (M3MEHEHHUE PauyCOB
aTOMOB, JIEKTPOOTPULIATEILHOCTH,
BAJICHTHOCTH) U UX COEAUHEHUI

B MPEIeNIaX MaJbIX MEPUOJOB U TJIABHBIX
MOATPYIIL C YYETOM CTPOCHUS UX
aTOMOB,;
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aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAITUYECKUX
CBOICTB IO TPYIIIaM U TIEPUOJIaM.
3nauenue [lepuonnueckoro 3akoHa u
[lepuoandeckoit CuCTEeMbl XUMUYECKUX
AJIEMEHTOB JIsl PA3BUTHSI HAYKU U
npaktuku. /.. MeneneeB — yu€Hblii U
TPaKIaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmopericTBue THAPOKCHIA [IMHKA

C paCTBOpaMH KHUCJIOT U IIEI0UYECH.
MopennpoBaHue CTPOCHUS MOJIEKYI
IIPU TTOMOILM PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIIL.
Tabmuna «Ilepuoguueckas cucrema
XUMHUUYECKUX IJIEMEHTOB

JI.. MenpaeneeBay.

Jlabopamopuvie onvimul

O3HakoMJieHHE ¢ 00pa3liaMi METAILIIOB U
HEMETAILJIOB

VYuyacTBOBaTh B COBMECTHOU paboTe

B [1ape WU IpymIe.

BricTpanBaTh pa3BEpHYThIE TUCEMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha uH}OpMAIINIO U3 YUeOHUKA U APYTUX
VMCTOYHHKOB, B TOM yucie MHTepHeTa

3.2

XHUMHUYECKas CBA3b.
OxuCcIUTEIbHO-
BOCCTAHOBUTEIILHBIC
peakiuu

Xumuueckas cBsa3b. KoBajienTHas
(moJsipHast U HEMOJIApHAs ) CBS3b.
DJIEKTPOOTPUIIATETILHOCTh XUMHUYECKUX
snieMeHToB. MonHas cBs3b. CTerneHb
okuciaeHus. OKUCINTENILHO-
BOCCTaHOBUTEJIbHBIC peakiuu. IIporecchl

PackpbIBaTh CMBICIT H3y4aeMbIX MOHSITHU.
Onpenenars BUJ XUMAYECKON CBSI3U

B COCIUHCHUU.

MoenupoBaTh CTPOEHUE MOJIEKYJT

IIPU ITIOMOIIM PUCYHKOB, MOJIEIIEH,
AJICKTPOHHBIX U CTPYKTYPHBIX (DOPMYII.
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OKHUCJICHUS U BOCCTAHOBJICHUS.
OKuCIHUTENN U BOCCTAHOBUTEH.
XHUMUYECKUH IKCIIEPUMEHT: N3yYEHNE
00pa3IloB BEIIECTB METAJJIOB U
HEMETAaJJI0B, B3aUMOICHCTBHUE
TUJPOKCHUA IIMHKA C PACTBOPAMU KHUCIIOT
Y ILIEJI0YEH, IPOBEAEHUE OIIBITOB,
WJUTFOCTPUPYIOIINX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakiuu
Pa3JI0KEHUsI, COSAMHEHUS).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMNBIThI, HILTIOCTPUPYIOLINE PUMEPHI
OKHCJIUTEIHbHO-BOCCTAHOBUTEIHBHBIX
peakiuit (ropeHue, peakiu
pa3noXKeHUs, COEUHEHHS)

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUS (POPMYJT BEIIECTB,
AJIEKTPOHHOTO OajaHca peakiuil.
OrnpenensiTh CTENEHb OKUCICHUS aTOMOB
XUMHUYECKUX JIEMEHTOB 110 (popmynaM u
COCTaBIIATH (POPMYIIbI OMHAPHBIX
COECIUHEHUH MO CTEIICHU OKUCIICHUS
aTOMOB XMMHYECKHX DJIEMEHTOB.
OnpenensiTe OKUCIUTEIb U
BOCCTAHOBHUTEIIL. PaccTaBisaTh
KOA(DPUITUEHTHI B CXeMaX MPOCTHIX
OKHCJINTEIIbHO-BOCCTAHOBUTEILHBIX
pEeaKnil METOJIOM SJIEKTPOHHOTO
OajaHca.

HabromaTe XMMHYECKHE ONBITHI

10 TUTaHY, aHAJIM3UPOBATh U JieaTh
BBIBOJIBI.

HUcnionszoBate UKT misa co3manus
MOJIEJIEH, TTIOJATOTOBKU MPE3EHTALIUM,
JIOKJIAJIOB I10 TEME.

BricTpanBath pa3BEpHYThIE MUCHbMEHHbBIE
Y YCTHBIE OTBETHI C OMOPO Ha
uHpopManuio U3 yaeOHUKa U APYTHX
HMCTOYHUKOB, B TOM unciie IHTepHera

Htoro no pazneny 15
Pe3epBHOE Bpems 3
OBUIEE UMCJIO YACOB 68

[10 ITIPOTPAMME
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9 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3nesoB U TEM Conepxxkanue o0ydeHust
n/m 4acoB oOy4arommxcs

y4eOHOI0 ImpeIMeTa

Pa3znen 1. BemecTBo M XUMHUYeCKHE PeaKIuM

1.1

[ToBTOpEHUE N
yriyOJieHue 3HaHUuN
OCHOBHBIX pa3JleNioB
Kypca 8 Kiacca

5

[Tepuonnueckuit 3akoH. [lepuonnueckas
CHCTEMa XMMHUYECKHX 3JIEMEHTOB

J.1. MenpneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KalIusl, KaJbLH U UX
COCJTMHEHNH B COOTBETCTBUH

C MOJIO)KEHUEM DJIEMEHTOB

B [leprognueckoi cucreme u CTPOCHUEM
X aTOMOB.

CtpoeHue BellecTBa: BUIbl XUMUYECKOM
CBsI3U. THUIBI KPUCTALIMYECKHAX
PEETOK, 3aBUCUMOCTD CBOVCTB
BEILIECTBA OT TUMA KPUCTATIIMYECKOU
PELIETKU U BU1A XUMUYECKOHN CBA3U.
Kinaccudukarus u HoMeHKIIaTypa
HEOPraHWYECKHX BEIIECTB. XUMUYECKUE
CBOICTBA BEIIECTB, OTHOCSIIIUXCS

K Pa3JIMYHbIM KJIACCAM HEOPTaHUYECKHUX
COCIMHEHUH, T€HEeTUYECKas CBI3b
HEOPraHWYECKUX BEIIECTB.

XapakTepu30BaTh XUMUYECKUE FJIEMEHTBI
MIEPBBIX TPEX MEPUOJIOB, KU U KAIbIUA
10 UX MOJIOKEHUIO B [lepruoanueckou
cucreme /1. 1. Menneneena.
KrnaccuduuupoBaTs 1 Ha3bIBaTh
HEOPraHWYECKHE BEUIECTBA N3YYEHHBIX
KJIACCOB.

OnuchIiBaTh OOLIME XUMUUECKUE
CBOMCTBA BEUIECTB PA3JIMUYHBIX KJIACCOB,
MTOATBEPKIATh CBOMCTBA IPUMEPAMU
MOJICKYJISIPHBIX YPABHEHU XUMHYECKUX
pEaKIu.

OrnpenensiTh BUJI XUMHUECKOM CBA3U U
TUIl KPUCTAUIMYECKON PEIIETKU
BEILIECTBA.

[Iporao3upoBaTh CBOMCTBA BEUIECTB

B 3aBUCHMOCTH OT UX CTPOCHHSI.
BricTpauBarh pa3BEpHYThIE MMCHMEHHbBIE
Y YCTHBIE OTBETHI C OMOPOU

Ha MHQPOpPMAIIHIO U3 YyYeOHUKA U
CIIPABOYHBIX MaTEPUAIIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHE C MOJICJISIMU
KPUCTALIMYECKUX PELIETOK
HEOPraHUYECKUX BEIIECTB — METAJJIOB
Y HeMeTaJuioB (TpaduTa u aamasa),
CJIOKHBIX BEUIECTB (XJIOpUIa HATPHUSI)

VCIIOJIb30BATh U3YUEHHBIN MTOHATHIHBIN
amnmapar Kypca XUMUu

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XUMHYECKUX
peaKIun

Knaccudukanus XuMUYeCKUX peakiui
[0 Pa3IMYHbIM MPU3HAKaM (110 YUCITY U
COCTaBY y4aCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY A (PeKTy,

M0 U3MEHEHUIO CTENEHEH OKUCTICHHUS
XUMHYECKUX JIEMEHTOB,

10 00OPaTUMOCTH, IO Y4aCTHIO
KaTaJiM3aTopa). JK30- U
SHAOTEPMUYECKUE PEAKIINH,
TEPMOXUMUYECKHUE YPABHEHUS.
[ToHsITHE O CKOPOCTH XUMUYECKON
peaknuu. [lorstue 06 0OGpaTUMBIX

U HEOOPaTHUMBIX XUMHYECKUX PEAKIIHSIX.
[ToHsiTHE O TOMOT'E€HHBIX U T€TEPOTrE€HHBIX
peakuusx. [Tonstue o karanuse.
[ToHsiTHE O XUMUYECKOM PAaBHOBECHUHU.
@DaKTOpBI, BIMUSIOIINE HA CKOPOCTh
XUMHYECKOHN peakliy U TIOJIOKEHHE
XUMHYECKOTO PaBHOBECHS.
OKHCTUTETHHO-BOCCTAaHOBUTEIHHBIC

PackpbIBaTh CMBICIT H3y4a€MbIX MOHATUN
Y PUMEHSTH 3TU MOHSATHS TIPU OMUCAHUU
CBOMCTB BEIIECTB U UX MPEBPAILICHUMN.
KnaccuduiupoBarb XUuMHUYECKUE
PEaKIUU 10 PA3TUYHBIM TPU3HAKAM.
VYcranaBiauBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUUYECKOUN PEeaKIUU OT Pa3IudHbIX
(dhakTOpOB.

[IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEeBpaIllCHUN
B Pa3JINYHbBIX YCIOBUSIX.

Onpenensars OKUCIUTEND U
BoccTanoButesib B OBP.

CocCTaBJIATh JIEKTPOHHBIN OajaHC
peaKkum.

[Tpou3BOUTH BHIUUCICHUS

0 XUMUYECKUM YPABHCHUSIM.
VYuyacTBOBaTh B COBMECTHOM paboTe

B [1ape WJM TpymIe.

BricTpauBath pa3BEpHYThIE MUCbMEHHbBIC
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peakinu, HICKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBiieHHE ypaBHEHUN
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKIuil ¢ UCTIOIH30BAHUEM METO/1a
AJICKTPOHHOTO OajtaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

NccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEAKIIMU OT BO3JICHCTBUS
pa3IUYHBIX (PAKTOPOB.

OnbITHI, WLTIOCTPUPYIOIINE TPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakuuu
pa3IoKEHUs, COSTMHEHUS).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00hEMA U MACChI
peareHTOB WJIM IIPOJYKTOB 10
YPaBHEHUSIM XUMHUYECKUX PEaKIui

Y YCTHBIE OTBETHI C OMOPOU

Ha nHGOpPMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MaTEPUATIOB, TPAMOTHO
VICIIOJIb30BATh U3YUYECHHBIN OHSATUWHBIN
amnmnapar Kypca XUMUU

1.3

DJIEKTPOIUTHYECKAS
JIMCCOITMAITHS.
XHUMHUYECKHE
peakuun

B pacTBoOpax

Teopust 3IEKTPOITUTUIECKON
TUCCOLMALNN. DIEKTPOJIHUTHI U
HEAJIEKTPOIUTHL. KaTHOHBI, aHMOHBI.
Mexanusm quccoumranyy BEIeCTB

C pa3IM4YHBIMU BUAAMH XUMUYECKON
cBs3u. Crenenp aucconuanuu. CUIIbHBIC
U ciadbie AJIEKTPOIIUTHI.

Peakiiuu nonHoro oomena. Y cioBus

PackppIBaTh CMBICT N3y4aE€MbIX TOHITHH,
a TaK)K€ CMBICII TEOpUHU
JIEKTPOJIUTHYECKON AUCCOLMALINH.
OOBSICHATH TPUYHHBI
3JEKTPOIPOBOTHOCTH BOJHBIX PACTBOPOB
BEIIECTB, PAa3/INyaTh CJIa0ble U CUIIbHBIE
AJIEKTPOJIUTHIL.

CocTaBisaTh ypaBHEHMS AMCCOLUALAN
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MPOTEKAHMS PEaKI[Mii HOHHOTO0 0OMEHa,
MOJTHBIE ¥ COKPAIEHHBIC HOHHBIC
ypaBHEeHUs peakuuid. CBONCTBA KUCIIOT,
OCHOBAHHUM U COJICH B CBETE
MPEACTaBICHUN 00 AIEKTPOIUTUYECKOM
nuccoranuu. KauecTBeHHbIE peakIuu
Ha UOHBI. [IoHsATHE O TUAPOIM3E COJIEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 37€KTpONPOBOAHOCTH
pPacTBOPOB BEIIECTB, MpoIecca
JTHACCOITHAIIAH KUCIIOT, IIEIIOYCH

U coJiel (BO3MOXKHO MCTIOJIb30BAHUE
BUJICOMATEPHUAJIOB).

OnbITHI, WITIOCTPUPYIOLTHE TPU3HAKU
IPOTEKaHUS peaKIuii HOHHOTO 0OMeHa
(oOpa3oBaHue ocajiKa, BbIJICJICHUE Ta3a,
oOpa3oBaHuUE BOJIbI).

PacniozHaBaHne HeOpraHUYECKUX
BEIIECTB C IMMOMOIIbI0 Ka4€CTBEHHBIX
peaKunii Ha UOHBL.

Jlabopamopmuwiii onvim:

N3ydyenne npu3HakoB MPOTEKAHUS
peakIu HOHHOTO OOMEHa B pacTBOpax
AJICKTPOJIUTOB (C 00pa30BaHUEM OCAJIKA,

BBIJICIICHHEM Ta3a, 00pa30BaHUEM BOJIbI).

Ilpakxmuueckas paboma:

KHCJIOT, IIEJIOUCH U COJIeH, ITOJIHBIC U
COKpalI€¢HHbIE HOHHBIE YPABHEHUS
XUMUYECKUX PeaKIMil HOHHOTO OOMEHa,
KpaTKUE MOHHBIE YPABHEHUS MPOCTHIX
pEaKLMK TUAPOJIN3A COJIEH.
XapakTepu3oBaTh O0ITHNE XUMUUECKUE
CBOMCTBA BEUIECTB PA3JIMYHbBIX KJIACCOB
Ha OCHOBE TEOPHUH DJIEKTPOJIUTUYECKOM
JMCCOLMALINY; TTIOATBEPXKIATh CBOMCTBA
puMepaMu MOJIEKYJISPHBIX K MOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIUN.
Pemiats sxcniepuMeHTaIbHBIC 3a]a41

10 TEME.

[InaHupoBaTh U OCYLIECTBJIATH

Ha MPAKTHUKE XUMHUYECKHUE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHUS,
JienaTh BBIBOBI 110 pe3yJIbTaTaM
AKCIEPUMEHTA NP MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKHUX
pabor.

CrnenoBath npaBuiiaM 0€30mMacHOM
paboThI B TabopaToOpuu Mpu
MCIIO0JIb30BAHUU XUMUYECKOU MOCYbI U
000opy0BaHuUs.

[IpoBOANTH BEIYUCIEHUS 110 XUMUYECKUM
YPaBHEHHUSIM.

VY4acTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemenue skcnepuMeHTaIbHBIX
3aJ1a4 110 TEME.

Buviuucnenusa:

10 YPAaBHEHUSAM XUMHUYECKUX PEAKLUN

B TIape WK TPYTIIIE.

BricTpanBaTh pa3BEépHyTHIEC TMCHEMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha WH(OPMAIIHNIO U3 YUeOHUKA U IPYTUX
HUCTOYHHUKOB HH(GOPMAIINH, B TOM YHUCIIC
HNurepuera

Uroro no pazneny

17

Pa3zgen 2. HemeTa/lIBLI M UX COeTUHEHUA

2.1 | O6mas 4
XapaKTEepPUCTHKA
XUMUYECKUX
3JIEMEHTOB
VIIA-rpynsl.
["anorensl

OO0mr1ast XapaKTEPUCTHKA TAJIOT €HOB.
OCoOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepPHbIE CTENEHU OKUCIICHUS.
Crpoenue u pusznyeckue CBOMCTBA
MIPOCTHIX BEILIECTB — I'AJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
XJIopa (B3auMOJICUCTBHE C METAJIJIAMH,
HEeMeTaJlJIaMU, IeJI0YaMHu ).
XnopoBogopo. CossiHast KUCIIOTA,
XUMUYECKUE CBOMCTBA, MOJYYEHHUE,
IpuMeHeHue. Jlericteue xiaopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M YEJIOBEKa.
Baxxnenmue xJ0puabl 1 X HAX0XKICHUE
B IIPUPOJIE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITh, OTpakaronue Gu3nIecKue u
XUMUYECKUE CBOMCTBA raJIOT€HOB U UX
COeIMHEHU (BO3MOKHO MCITOJIb30BAHNE

OOBsACHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAIIOB U X
COEIMHEHUH B IIPENIEIIax MaJbIX
NIEPUOJIOB U IJIaBHBIX MOATPYIIT
[leproau4yeckoil CUCTEMBI XUMUYECKHUX
DJIEMEHTOB C YYETOM CTPOEHUS UX
aTOMOB.

XapakTepu3oBarh GU3MIECKUE U
XUMUYECKHUE CBOMCTBA MPOCTHIX BEILIECTB
raJIOreHoB (Ha MpUMEpPE XJIopa) U
CJIO’KHBIX BELIECTB (XJIOPOBOIOPOAA,
XJIOpPHJIa HATPHS), CIIOCOOBI UX
NOJIY4YEHHUSI, IPUMEHEHHE U 3HAaUCHUE

B IIPUPOJIE U KU3HU YEJIOBEKA.
OnpenenaTs XJIOPUA-UOHBI B paCTBOPE.
[TnanupoBatTh U OCYILIECTBIATH

Ha MPAaKTUKE XUMUYECKHE
HKCIEPUMEHTBI, POBOAUTH HAOJIIOICHUS,
JieNiaTh BBIBOABI IO PE3yJIbTaTaM
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BUJICOMATEPUAJIOB).

O3zHakomiieHHE ¢ 00pasiiaMu XJIOPHUIOB
(rajmoreHu0B).

Jlabopamopuwiti onvim:

N3ydenne CBOMCTB COIAHON KUCIIOTHI.
[IpoBeneHne Ka4eCTBEHHBIX PEaKITUi
Ha XJIOPUJ-UOHBI.

IIpakmuueckas paboma

Ne 2: TlonydyeHue coNsTHON KUCIIOTHI,
W3y4EeHUE €€ CBOMCTB.

Buviuucnenusa:

10 YPaBHEHUSAM XUMHUYECKUX PEAKITUH,
€CJIM OJINH U3 PEareHTOB JaH B U30BITKE

AKCIIEPUMEHTA ITPU NPOBEACHUN
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

CnenoBatb npaBuiiaM 0€30MacHOM
paboThl B 1abopaTopun

IIPU UCTIOIb30BAHUN XUMUYECKON
HOCYZIbl U 000PYAOBAHUS.

BricTpauBaTh pa3BEpHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha WH(OPMAIHIO U3 yUeOHUKA U
CIIPABOYHBIX MATEPUAIOB, TPAMOTHO
WCIIONIb30BATh U3YYEHHBIN MOHATUNHBIN
anmapar Kypca XuMuu

2.2

O6mas
XapakTEePUCTUKA
XUMHYECKUX
3JIEMEHTOB
VIA-rpynmnsi. Cepa
U €€ coeqUHEHUA

OO6m1as xapakTepuCTHUKa HJIEMEHTOB
VIA-rpynnsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTCIICHU
OKHCJICHUS.

Crpoenue u pusznyeckue CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOIa U CEPHI.
AnoTpornHbie MOAUGUKAIIUA KUCTIOpOa
U cepbl. XMMHUYECKHE CBOMCTBA CEPHI.
CepoBoaopos, CTpoeHue, Gu3ndecKue u
XHMHUYECKUE CBOMCTRBA.

OxcubI cephl KakK MPeACTaBUTEIH
KHCJIOTHBIX OKCHJIOB.

Cepnas kucnora, pusnvyeckue u
XUMHUYECKHEe CBOMCTBA (00IIHE KaK

OOBICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VIA-rpynmnsl U X COEAMHEHUN C YUETOM
CTPOEHHUSI UX aTOMOB.
XapakTepusoBarb (PU3NYECKUE U
XUMHUUYECKHE CBOMCTBA NPOCTOI0
BEIIECTBA CEPbI U €€ COCAUHEHUMN
(cepoBoIOpOa, OKCHIOB CE€PBI, CEPHOU
KHCJIOTHI, CYJIb()aTOB), CIIOCOOBI X
MOJIYYEHU S, MPUMEHEHNE U 3HAUCHUE

B [IPUPO/IC U KU3HU YEITIOBEKA.
OnpenensaTe HANMYKUE CYNIb(PaT-HOHOB
B pacTBOpE.

OOBSICHATH CYITHOCTh 9KOJIOTHUECKUX
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MpeACTaBUTEIIS Kacca KUCIIOT U
cnenupuyeckne). XMuMHUYECKUE PEaKIui,
JeKale B OCHOBE MPOMBIIIEHHOTO
crocoba Mmoy4yeHus CEpHOM KUCITOTHI.
[TIpumenenue. Conu cepHOU KUCIIOTHI,
KaueCTBEHHAs peakilus Ha Cyab(aT-uoH.
Haxoxnenune cepbl 1 €€ COeTMHEHUI

B IIpUpoJie. XUMUYECKOE 3arpsi3HEHUE
OKPYKAaroIIEH Cpelbl COCTUHEHUSIMA
cepbl (KUCIOTHBIE JOXKIH, 3aTPSI3HEHHE
BO3/1yXa U BOAOEMOB), CLIOCOOBI €ro
MpeAOTBpAILCHUSI.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomIleHHE ¢ 00pa3liaMu Cephl U €€
COeIMHEHUAMU (BO3MOYXKHO
UCIIOJIb30BaHHUE BUIEOMATEPHAIIOB).
Hab6monenue nporecca 00yriauBaHus
caxapa noj AeiCTBUEM
KOHLICHTPUPOBAHHOW CEPHON KUCIIOTHI.
Jlabopamopuvie onvimol:

N3yyeHne XUMUYECKUX CBOMCTB
pa30aBJICHHOM CEPHON KUCIIOTHI.
[IpoBeneHre KaYeCTBEHHON peaKkIuu Ha
cynb(har-uoH v HaOJ0/IeHNE TTPU3HAKa
€€ MPOTEeKAHUS

po0JieM, CBSI3aHHBIX C IEPepabOTKOM
COCIMHEHUN CEPBI.

[InaHupoBaTh U OCYIIECTBISATh

Ha MPAKTHKE XUMHUYECKHUE
AKCIEPUMEHTHI, TPOBOJUTH HAOIIOACHUS,
JienaTh BBIBOBI 110 pe3yJIbTaTaM
DKCHEPUMEHTA.

CnenoBatb npaBuiiaMm 0€30MacHOM
paboTHI B 1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKOM
MOCYZBI 1 000PYIOBaHUS.

[Tpou3BOUTH BHIUMCICHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcnonbs30BaTh IPpU BBITIOJHEHUU
y4eOHBIX 3aJIaHUM TEKCThI yUeOHUKa,
CIIpaBOYHBIE MaTEepHaIbl
(ITeprioguecKyro CUCTEMY XUMHYECKUX
anemenToB J. . Menneneesa, Tabauiy
pPacTBOPUMOCTH KUCJIOT, OCHOBAaHHUI U
COJIEM B BOJIE, DJIEKTPOXUMUYECKUH PAJL
HaNpsLDKEHUI METaILJIOB).

Hcnons30BaTh TP BBIOJIHEHUU
y4€OHBIX 3a/IaHUI U B MPOIIECCE
UCCIIE0BATEIBCKON IESITEIIbHOCTH
HaY4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUUYECKOTO COJIEPHKAHUS, CIPABOYHBIC
Marepualsl, pecypcol IHTEepHETa
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2.3

Oobmas
XapaKTepUCTUKa
XUMHUYECKUX
JJIEMEHTOB
VA-rpynmnsi.

A3ot, dhocdop u ux
COCIMHEHHUSI

OO0mrast XapaKTEPUCTHKA IIEMEHTOB
VA-rpynnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETICHU
OKHUCJICHHUSI.

A30T, pacCIpOoCTpaHEHUE B PUPO/IE,
(du3nUecKre 1 XUMHIECKHE CBOWCTBA.
Kpyrosopot a3zora B mpupoze.
AMMHMaK, ero pu3n4ecKkue 1 XuMHYECKHe
CBOWCTBA, MOJy4EHUE U TIPUMEHEHUE.
Conu aMmMOHMS, UX PUBNIECKUE U
XUMUYECKHE CBOMCTBA, TIPUMCHCHHE.
KadecTBeHHas peakmus Ha HOHBI
aMMOHHUSI.

A3OTHas KHCIIOTA, €€ MOoTy4YeHue,
duznuecKkre 1 XMMUYECKHE CBOWCTBA
(obrmIue Kak mpecTaBUTENs Kiacca
KHUCJIOT U CrIeU(PUIECKUE).
Hcnonb30BaHUE HUTPATOB U COJICH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX
yno0peHuil. XUMU4YECKoe 3arpsi3sHeHNe
OKPYKalOIIEN CPeSbl COEAUHEHUSIMA
a30Ta (KUCJIOTHBIC TOKIH, 3arPsI3SHCHHE
BO3/TyXa, TTIOYBHI U BOJTOEMOB).
®docdop, amIoTponHbie MOAUGUKAITAN
docdopa, puznueckrne U XUMHIECKHE
coiictBa. Okcun dhocdopa (V) u
docdopHas kucnora, puzndecKkue u

OOBsICHATH 00IIME 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB
VA-rpynnsl 1 UX COEAUHEHUN C YU4ETOM
CTPOEHUS X aTOMOB.

XapakTepu3oBarh GU3MIECKUE U
XUMHUYECKHUE CBONCTBA ITPOCTHIX BEIIIECCTB
azota u ocopa 1 UX coeTMHEHU N
(amMuaka, coyieii aMMOHUS, a30THOU
KHUCIIOTHI, HUTPATOB, okcuaa Gocdopa (V)
u hochopHOIt KUCTOTHI, pocdaToB),
CIOCOOBI UX TIOTYYCHHUSI, MPUMECHECHHE U
3HAYEHWE B MIPUPOJIC W KU3HU YECIOBEKA.
OmnpenensTe HOHBI aMMOHUSA U (pocdat-
MOHBI B PaCTBOpE.

OOBSICHATH CYITHOCTh 9KOJIOTHUECKUX
po0JIeM, CBSI3aHHBIX C HAXO0XKJIEHUEM
coeMHeHui a3ora u dpocdopa

B OKPYXKarOLIEHN cpele.

[lnanupoBaTh U OCYIIECTBIATH

Ha NPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IIPOBOIUTH HAOIIOICHNS,
JIenaTh BHIBOBI IO pe3yJIbTaTaM
IKCIIEPUMEHTA TIPH TIPOBEACHUHN
71a00pPaTOPHBIX OMBITOB U TMTPAKTUIECKOM
paboTHI.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B TabopaTopun
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XUMHUYECKUE CBOKCTBA, MOJTYUYCHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBe
MUHEPATbHBIX yI00pEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHue ¢ (PU3UUYECKUMU
cBoiicTBamu azora, pocdopa

U UX COEIMHEHUH (BO3MOKHO
WCIIOIb30BaHUE BUJIEOMATEPUATIOB).
O3zHakomIIeHHE ¢ 00pa3liaMy a30THBIX U
dochopHbIX yrnoOpeHuit.

[lonydenue, cobnpanue, pacrio3HaBaHUE
Y U3Y4EHHE CBOWCTB aMMHaKa.
BzaumonericTBre KOHIIEHTPUPOBAHHOM
a30THOW KHUCJIOTHI C MEJIbIO (BO3MOKHO
MCIOJIb30BaHUE BUICOMATEPUATIOB).
Jlabopamopuvie onvimol:

[IpoBeneHne KaueCTBEHHBIX PEaKITUi
Ha MOH aMMOHHUS U ¢ocdaT-uoH, U
U3Yy4YEeHHE MPU3HAKOB UX MPOTEKAHUS.
IIpakmuueckas paboma

Ne 3: [lomyueHne aMMuaka, N3y4eHHE
€ro CBOKCTB.

Buviuucnenusa:

M0 YPaBHEHUSAM XUMHUUYECKUX PEaKIui

[P MCTOJIb30BAHUH XUMUYECKON
HOCYZIbl 1 000PYAOBAHUS.
[Tpon3BOANUTH BBIYUCICHUS

10 XUMHYECKUM YPaBHEHUSIM.
Hcnonb30BaTh NpU BBHITTOJTHEHUH
y4eOHBIX 3a/IaHUI TEKCThl yueOHHUKa,
CIIPABOYHBIE MaTEPUAIbI
(eprUOaUYECKYIO0 CUCTEMY XUMHUECKHUX
anementoB /1. 1. MenneneeBa, Tabiauiry
PaCTBOPUMOCTH KUCIIOT, OCHOBAHUU U
COJIEH B BOJE, DJIEKTPOXUMHUYECKUAN ST
HaNPsLDKEHU METAIIJIOB)
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2.4

Ob6mas
XapaKkTEPUCTUKA
XUMHUYECKUX
JJIEMEHTOB
[VA-rpynmsr.
Yrnepon u
KPEMHUU, U UX
COCIMHEHUS

OO6mras xapakTEepUCTHUKA HJIEMEHTOB
IVA-rpynmnbsl. OcOO€HHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIC CTETICHU
OKHUCIICHUS.

VYraepon, aloTpoInHbie MO (PUKAIINH,
pacnpocTpaHeHue B MPUPOJIE,
dusznyueckre 1 XMMHUYECKHE CBOMCTBA.
Ancopouus. KpyroBopot yriepojaa

B IIPUPOJIE.

Oxcunpl yrieponaa, ux Gu3NIecKue u
XUMHYECKHUE CBOMCTBA, JICHCTBUE

Ha YKMBBIC OPraHU3MBbl, TTOJIYYEHUE U
IPUMEHEHHUE. JKOJIOTHYECKUE
po0OJIeMBbl, CBSI3aHHBIEC C OKCHIOM
yriepoaa (1V), runoresa riodambHOTO
MOTETJICHUS KIIMMAaTa, TapHUKOBBIHA
adexr.

YTroapHas KUCIIOTa U €€ COJIM, UX
dusnyueckre 1 XMMUYECKIE CBOWCTBA,
NOJIy4E€HUE U TPUMEHEHUE.
KauecTBennast peakmus Ha KapOoOHAT-
noHkbl. Mcnonb3oBanne KapOOHATOB

B 6BITy, MCIHUIUHE, IIPOMBIIIJIICHHOCTH U

CEJIbCKOM XO3SIMCTBE.
[lepBoHauaabHBIC TTOHSATHS

00 OpraHMYecKHX BEIIeCTBaX KakK

0 COCIMHEHUSX yriiepoja (MeTaH, 3TaH,

OOBsICHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
IVA-rpyniibl 1 UX COETMHEHUM C yUETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh GU3MIECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
YIJIEpOa U KPEMHHUS U UX COCIMHEHUIN
(OKCHIOB yriaepo/ia, yrojlbHON KUCTIOTHI,
KapOOHATOB, OKCH/Ia KPEMHUS,
KPEMHHUEBOM KHCIIOTHI, CUIIMKATOB),
crocoObl X MOJTYYEHUS, MPUMEHEHUE U
3HAYEHUE B MIPUPOJIE U KU3HU YEIIOBEKA.
OOBACHATH NPUUUHHO-CIIEICTBEHHYIO
CBSI3b: CTPOEHHUE BELIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha TpUMeEpax
COCAMHEHUN YIJIEPOJIa U KPEMHUS.
OnpenensTh KapOOHAT- U CUITUKAT-UOHBI
B pacTBOpeE.

OOBSICHATH CYLUTHOCTh 3KOJIOTHUECKUX
po0JieM, CBSI3aHHBIX C HAXOXKIECHUEM
YIJIEKUCIIOr0 ra3a B OKpYXarole cpee.
[TonTBepxaTh OCOOEHHOCTH COCTaBa
OpPraHNYECKUX BEILECTB PUMEpaMu
IPOCTBHIX COETMHEHHUI (METaH, 3TaH,
ATUJIEH, AllETUJIEH, STAHOJ, TJIULEPHH,
YKCyCHasi KUCJI0Ta), B3aUMOCBSI3b
HEOPraHUYECKUX COCIUHEHUN yIIIepoia U
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ATUJIEH, alleTUJIEH, 3TAHOJ, TJIULIEPUH,
YKCYCHAsl KUCJIOTA).

[IpupoaHbIe NCTOUHUKH YTIEBOIOPOIOB
(yromb, IpUpOIHBIH Ta3, HEPTH),
OPOAYKTHI UX MepepaboTKu (OEH3HH),
UX POJIb B OBITY M TIPOMBIIIJICHHOCTH.
[ToHsiTHe 0 OMOIOTUYECKH BaXKHBIX
BEIIECTBAX: JKUpaX, OelKax, yriieBoJgax —
Y WX POJIM B KU3HH YEJIOBEKA.
MarepuanbHOE €JUHCTBO OPraHUYECKUX
Y HEOPraHUYECKUX COCTMHEHUN.
Kpemuuii, ero pusnyeckue u
XUMUYECKHE CBOICTBA, MOJTyYEHUE U
npuMmeHeHne. CoeTMHEHHS] KPEMHUS

B ripupojie. O0I1re npeacTaBICHHUs

00 okcupe kpemuus (V) u kpemHueBoit
KHCIIOTE.

CuiiKaTel, X UCIIOJIb30BaHUE B OBITY,
MEUIMHE, TPOMBIIIJIEHHOCTH.
Baxnenmme cTpouTenbHbIE MATEPU AJIBL:
KepaMHKa, CTEKJIO, IEMEHT, OETOH,
xene300eToH. [IpobieMsr 6e30macHOro
WCIIOIb30BaHUs CTPOUTEIBHBIX
MaTepuagoB B MOBCEIHEBHOMN KU3HHU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Monenu KpuCTaLTHYECKUX PEIIETOK

OpPraHUYECKUX BEIIECTB.
OmnuceIBaTh poJib OEIKOB, KUPOB U
YII€BOAOB B () YHKIIMOHUPOBAHUH SKUBBIX
OpPraHu3MOB, COCTaB IPUPOIHBIX
UCTOYHUKOB YTJIEBOJOPOAOB, UX POJIb

B OBITY ¥ TIPOMBIIINIEHHOCTH.

[TpoBOIUTE BBIYKCIIEHUS 110 YPABHEHUSIM
XUMUYECKUX PEaAKIIH.

[TnanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, POBOAUTH HAOIIOACHHUS,
JIeNaTh BBIBOABI IO PE3yJIbTaTaM
HKCIEPUMEHTA IPU POBEACHUU
71a00paTOPHBIX OMBITOB U MIPAKTUYECKUX
pabor.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopun

IIPU UCTIOJb30BAHUU XUMUYECKOM
nocyzbl U 000pyA0BaHUSI.

Hcnonb30BaTh NpU BBHITTOJTHEHUH
y4eOHBIX 3a/IaHUN TEKCThI Y4eOHUKa,
CIPaBOYHbBIC MaTEPHAIIBI
(ITeppoguveckyro cUCTEMY XUMUYECKUX
sanemenToB [{. . Menneneena, Tabauiy
pacTBOPUMOCTH KUCIIOT, OCHOBaHUM U
coJiei B BOJIE, DJIEKTPOXUMHUUECKUM psifl
HaIpsYKEHU METaJIoB)
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anmMasa, rpadurta, QysuiepeHa.
O3HaKOMIJIEHHE C TIPOIIECCOM aACcopOIn
PACTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM
MIPOTUBOTa3a.

O3HakoMJIEHUE C TPOYKIUEH
CUJIMKATHOW MPOMBIIUIEHHOCTH
(Buneomarepuarnbl: CUTUKATHAS
IIPOMBIIIEHHOCT ).

Mogenu MoJIeKyJl OpPraHuYEeCKUX
BEILIECTB.

Jlabopamopmuwiii onvim:

[Tonydenue, cobrpanue, pacrio3HaBaHUE
Y W3y4YEHUE CBOMCTB YIJIEKUCIIOrO rasa.
[IpoBeneHne Ka4YEeCTBEHHBIX PEAKIINi

Ha KapOOHAT U CUJIMKAT-UOHBI U
M3y4eHUE MPU3HAKOB UX MPOTEKAHUSI.
IIpakmuueckue pabomol:

No 4. TTonydeHue yriieKucioro rasa,
U3Y4YEHUE €r0 CBOWCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3a1a4 1o TeMe «BaxHeimme HemeTamibl
U UX COCTUHEHUS

Buviyucnenus:

110 YPAaBHEHUAM XUMUYECKUX pEaKIUid

Hroro no paszneny

25
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Pa3znea 3. Meraajabl M UX COeIMHEHUSA

3.1

OO01ue cBOMCTBA
METAJLIOB

4

OO6m1as xapakTepUCTUKa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBaHUHU UX
nonoxxenus B [leppuonnueckoi cucreme
XUMUYECKUX IJIEMEHTOB

J.1. MenneneeBa u CTpOEHUSI aTOMOB.
Crpoenue MetaiioB. MeTtannnueckast
CBSI3b M METAJTUYECKast
KpUCTAIITUYECKasl perI€TKa.
DNEKTPOXUMHUUECKUH Psiji HAPSHKEHUN
MeTaioB. DU3NYecKre U XUMHUYECKUE
cBoicTBa MeTaiioB. O0IIHE CIIOCOOBI
noiaydeHus metamwion. [lonsTue

0 KOPPO3UU METAJJIOB, OCHOBHBIE
CHOCOOBI 3AIUTHI KX OT KOPPO3UHU.
CnunaBsl (cTasnb, YyryH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U
MIPOMBIILIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO0pa3iibl METaIOB U CIUIABOB.
N3ydenue pe3yabTaToB KOppO3UU
METAJJIOB (BO3MOKHO UCIIOIb30BAHUE
BUJICOMATEPUAJIOB).

Jlabopamopuvie onvimol:
O3HakoMmJieHHE ¢ 00pa3laMy METANIOB U
CIUTaBOB, UX (PM3MUECKUMU CBONCTBAMHU.

PackpbIBaTh CMBICIT H3y4a€MbIX MOHSATHN
Y TIPUMEHSTB 3TH TIOHSITHSI TIPY OTTUCAaHUHU
CBOKWCTB BELIECTB U UX IIPEBPAILLICHUN.
OOBsICHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJUIOB ¥ UX COSAMHEHUN C YIETOM
CTPOEHUS UX aTOMOB.

XapakTepu30oBaTh CTPOCHHUE METAJUIOB,
oOuue pu3ndecKkue 1 XUMHUIEeCKue
CBOICTBa METAJLIOB.

XapakTepu30BaTh 00IIHUE CIIOCOOBI
MOJTYYICHUSI METAIIIOB.

OnuceIBaTh CIOCOOBI 3AIUTH METAIIOB
OT KOPPO3HH.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu Mpu
WCIIOJIb30BAaHUHM XUMHYECKOU MOCY/IbI U
00opy0BaHuUs.

[Tpou3BOAUTH BBIYUCICHUS

110 YPaBHEHUSM XUMHUUYECKUX PEaKIUi,
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
MIPUMECH.

VYuyacTBOBaTh B COBMECTHOM paboTe

B TIape WK TPYTIIIE.

Hcnionb30BaTh MpH BBITIOJTHCHUH
y4eOHBIX 3aJIaHUM TEKCThI YUeOHUKa,
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Buviyucnenus:

110 YPAaBHEHUAM XUMHYECKUX PEAKIIHH,
€CJIM OJIMH U3 PEareHTOB COJICPIKUT
MpUMECH

CIPaBOYHBIEC MaTEPHAIIBI
(ITeppoguueckyro cUCTEMY XUMUYECKUX
anemenToB J1. . Menneneesa, Tabiuiy
pPacTBOPUMOCTH KUCIIOT, OCHOBaHUM U
COJIEN B BOJIE, JIEKTPOXUMUYECKUN Pl
HaNPsLDKEHU METaIIJIOB)

3.2

Baxueiine
METAJUIBI U UX
COETMHEHUSA

16

[IlenouyHbIE METAIIIBL: OJIOKEHHUE

B [leproanueckomn cucTeMe XuMUYECKUX
anemeHToB J[.1. MenneneeBa, cTpoeHue
MX aTOMOB, HAXO0XJICHUE B MPUPO/IE.
duznyeckre 1 XUMHYSCKHE CBOIMCTBA
(Ha nmpuMepe HaTpus U Kanus ). OKCUAbI
Y TUJPOKCHUIBI HATPUS U KAJIHSL.
[IpumeHeHne MEeT0UYHbIX METAJUIOB U UX
COETMHEHNH.

[llerouHO3EMENBHBIEC METAIIbBI MArHUM U
KaJbIUW: TT0J0KeHue B [leproanueckon
CUCTEME XMMHUUYECKUX DJICMEHTOB

.. MenneneeBa, CTpOCHHUE UX aTOMOB,
HaxoXXJeHue B mpupoje. Gru3nyeckue u
XUMHYECKHE CBOMCTBA MarHusi
Kainpus. Baxkaeume coe TMHEHUS
KaJIbIUs (OKCUT, TUIPOKCHUJ, COJIN).
JKécTkocTh BOJIBI M CIOCOOBI €€
YCTpaHECHUSL.

ATIOMUHUI: TTIOJ0KCHUEC

B [leproandeckoin cucTeMe XUMUYECKUX

OOBsACHATH 00IIME 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB-
METaJJIOB U UX COEAMHEHUH B Tpymmax

C Y4ETOM CTPOCHHS UX aTOMOB.
XapakTepusoBarb PU3NYECKUE U
XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METAJUIOB M UX COCIMHEHUH (OKCHUIOB,
TUJPOKCHUIOB, COJIEH), CITOCOOBI UX
MOJIYYEHU s, MPUMEHEHNE U 3HAUCHUE

B TIPUPOJIC U KU3HU YETIOBEKA.
VYcranaBnuBaTh NPUIMHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHUE
BEIIECTBA — CBOMCTBAa — NMPUMEHEHUE —
Ha IPUMEPAX U3y4yaeMbIX BEIIECTB.
Pacnio3HaBath ¢ MOMOIIIbIO Ka4€CTBEHHBIX
peakuuii HOHbI METAJJIOB: MarHus,
KaJIbIIMs, aTIOMHHMS, [IMHKA, sxkene3a (11)
u xxenesa (1), mexm (11).

JlokazbiBaTh aM(OTEPHBIN XapaKTep
OKCHUJIOB Y TUJIPOKCHUJIOB aTIOMUHUS U
IIUHKA.
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sanemeHToB JI.1I. MenneneeBa, ctpoeHue
aToMa, HaXOXJICHUE B MPUPOJIE.
dusznyecKkrue 1 XUMHUYECKHE CBOMCTBA
amroMuHUSA. AMGOTEpHBIC CBOKCTBA
OKCH/JIa U TUJPOKCHUJIA ATFOMUHUS.
Kenezo: nonoxenue B [lepuoguueckon
CUCTEME XUMMHYECKUX IJIEMEHTOB

.. MenneneeBa, CTpOEHUE aTOMA,
HaxoXJieHue B pupoje. dusnueckue u
XUMHYECKHE CBOMCTBA Kele3a. OKCHUIbI,
ruapokcuasl u conu xxenesa (1) u sxxenesza
(1), mx cocTaB, CBOMCTBA U TIOJIYICHHE.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OcoOeHHOCTH B3aNMOACHCTBHUS OKCHIA
KaJIbIIMS ¥ HATPHUS C BOJOM (BO3MOXKHO
UCIIOJIb30BaHHUE BUIEOMATEPHAIIOB).
OkpaivBaHue TJIaMeHU HOHAMU HaTpHs,
KaJIAs ¥ KaJIbIUsl (BO3MOXKHO
UCITOJIb30BaHHUE BUJIEOMATEPUATIOB)
HccnenoBannue CBOMCTB KECTKOM BOJIBL.
[Tporiecc ropenus xene3a B KUCIOPOE
(BO3MOYKHO HCIIOJIb30BAHHUE
BUJICOMATEPHUAJIOB).

Jlabopamopmvie onvimoi:

IIpoBeneHre KaueCTBEHHBIX PEAKIIUM

Ha UOHBI (MarHus, Kajablus, aTFOMUHHUS,

[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTHKE XUMHUYECKHUE
HKCIIEPUMEHTHI, IIPOBOIUTH HAOIIOACHUS,
JenaTh BBIBOABI 110 PE3yJIbTaTaM
AKCIEPUMEHTA NP MPOBEACHUU
71a00PaTOPHBIX OMBITOB M TPAKTUUECKUX
pabor.

CnenoBatb npaBuiiaMm 0€30MacHOM
paboThI B 1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKOM
MOCYZBI 1 000PYIOBaHUS.

[Tpou3BOUTH BHIUMCICHUS

10 XUMUYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1ape WM TpymIe.

BricTpauBath pa3BEpHYThIE MUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha HHQPOpPMAIIHIO U3 Y4eOHUKA U
CIIPaBOYHBIX MATEPUATIOB, TPAMOTHO
VCIIOJIb30BaTh U3YyYECHHBIN ITOHATUNHBIN
anmnapar Kypca XUMUu
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uHKa, xxenesa (1) u xxenesa (1), meau
(1), onrcanue MPU3HAKOB UX
MIPOTEKAHHUSI.

Hccnenosanue aMpoTepHBIX CBOMCTB
TUIAPOKCHUIA ATFOMUHUS U THIPOKCHUIA
[UHKA.

IIpakmuueckue pabomol:

Ne 6. JKécTkoCcTh BOABI 1 METOIEI €€
YCTPaHEHUSI.

Ne 7. Pemenue skcnepuMeHTaIbHBIX
3a1a4 1o TeMe «BaxxHeunmue MeTauuibl U
UX COCTUHEHUS.

Boruucnenus:

110 YPAaBHEHUSM XUMUYECKUX PEAKIIUH,
€CJIM OJINH M3 PEareHTOB JaH B U30BITKE
WJIU COZIEPKUT MPUMECH;

MAacCCOBOM JI0JIM BbIXOJIa TTPOTYKTA
peakiuu

Hroro no pazneny 20

Pa3znes 4. XuMus u OKpykamwmas cpeia

4.1 | Xumus u 3
OKpY’Karomas cpejia

BemectBa u Marepuassl B IOBCEHEBHON
KW3HU 4enoBeka. besonacHoe
WCMOJIb30BAHUE BEMIECTB U XUMHYECKUX
peaxuuii B ObITy. [lepBas momorrs npu
XUMHUYECKUX 0KOrax U OTPABIICHUSX.
XUMHUECKOE 3arpsI3HEHUE OKPYIKAOILEH
cpenbl (IpenesibHast AOMyCTUMAas

XapakTepu3oBaTh POJib XUMHUHU

B PA3JIMYHBIX cepax ACITEIbHOCTH
JIF0JICH, OCHOBHBIC BEIIISCTBA U
MaTepHuabl, MPUMEHSIEMbIC B )KU3HU
COBPEMEHHOI'0 YeJIOBEKa.

OOBSACHATH yCII0BUS 0€30MacHOTO
HCIIOJIb30BAHUS BEIIECTB U XUMHUUECKUX
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KOHIICHTpAIMs BellecTB. Posib Xumuu

B PEIICHUH YKOJIOTUUECKUX TIPOOJIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3yuenne oOpa3iioB MmaTepraioB
(cTekJ10, CIIaBbl METAJIOB, MOJIMMEPHBIE
Marepuaibl)

peakuuii B ObITY.

AHQJIA3UPOBATh U KPUTUUYECKH
OIICHUBATh WH(OPMAIIMIO O BIUSHUU
MPOMBIIIJIEHHOCTH, CEITLCKOTO X035I1CTBRA,
TpaHCIOPTa U JIp. HA COCTOSTHUE
OKPYKAIOILIEN CPEIbI.

YMeTb OKa3bIBaTh MEPBYIO MTOMOIIb

IPU XUMUYECKHX 03KOTr'aX U OTPABICHUSIX.
[Ipunumate yuacte B 00CYXI€HUU
po0JIeM XUMHUYECKON U DKOJIOTHIECKOU
HaIPaBJIICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MPOoOIeME U
MpeJIaraTb BO3MOKHBIE TYTH €€
peLIeHHUs

Hroro no pazueny: 3
PesepBHOE Bpems 3
OBILIEEE YMNCJIO YACOB 68
ITO ITPOTPAMME
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