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COJIEP’KAHME YYEBHOI'O ITPEJIMETA "XUMMS, BA3OBbI YPOBEHD"

8 KUIACC

IlepBoHayaJbHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemiecTBa. Pusznueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemiecTB. [lonsitue o
METOJIaX MOo3HaHUs B XuMuH. YncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTeie U coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass (opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENbHAST MOJICKYJIsIpHAs
Macca. MaccoBas J10Jis1 XAMUYECKOTO 3JIEMEHTA B COCIMHECHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacy€Tsl 1o hopmynaM XUMHUYECKUX COSTUHEHUH.

dusznyeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKiuil
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmiiaMi palbOThl B JIabOpaTopuul M MpUéMamu
oOpareHus ¢ J1abopaToOpHBIM OOOpPYIOBAHHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOIeHUE (DU3NYECKUX (TUIAaBICHUE BOCKA, TasTHUE JIbA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SBICHUM, HaOIIOACHIE
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHWUS XHMMHUUYECKMX peakmuil (pa3ioKeHWe caxapa,
B3aMMOJICHICTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pasznokeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kene3a ¢ pacTtBopoM coiu menu (II), m3ydenme crocoGoB
paszenieHuss cMeceil: ¢ TMOMOIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, TMpoBeIEeHHWE OYMUCTKU [OBAPEHHON COJM, HaONIOEeHUEe U OIHCaHUe
pEe3yNIbTaTOB MPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIEIO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
MOJIENIe MOJIEKYIT (IIIapOCTEeP KHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — sieMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, hpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xkucnopoma. CrnocoObl TOMy4YeHHUS KHUCIOpoJa B Jaboparopud U
npoMeliieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — ajuioTpomnHas MoauduKaius
KHCIIOpO/a.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKUuHU. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — »snmemeHT W mpocroe BemecTBO. HaxokneHue Boaopoda B MPUPOJE,
¢buznuecKkrue u XuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MotydeHus. KuciaoTel u conu.

MousipHbiii 00bEM ra3oB. Pacu€Thl Mo XUMHUYECKUM ypaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHble u
HEHACBIIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B BoJie. MaccoBasi [0l BelIeCTBA B
pactBope. XuMHuueckue cBoiicTBa BoAbl. OcHOBaHUS. Ponb pacTBOpOB B MPUPOJE W B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsizHeHue MPUPOAHBIX BojA. OXpaHa M OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss nHeopranmdeckux coeauHenuid. Oxcunbl. Kriaccuduxamust OKCHUAOB:
cojieoOpa3yolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. HomeHknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHre okCuaoB.



OcnoBanms. Kmaccudukanus oOCHOBaHWH: MIETOYM M HEPACTBOPUMBIE OCHOBAHMA.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinot. Homenknatypa kuciaor. Ou3nueckiue ¥ XUMHUECKUE
cBorcTBa KUCNOT. Panx akrusHocTr MetaiuioB H. H. bekerosa. Ilosyuenne kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XUMUYECKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXKAY KilacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHWe M W3YYEHHE CBOWCTB KHCIOpOJa, HAOIIOJCHHE B3aMMOJCHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
M3y4YeHUEe CBOWCTB BoJopoja (ropeHue), BzaumojieicTBre Bojopona ¢ okcumom meau (II)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH pPacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM [0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaO0/IeHNe M3MEHEHMsI OKPAcKH WHIMKATOPOB B PacTBOpax KUCJIOT M IIeNoueH, h3ydyeHue
B3auMoeiicTBus okcunma meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C MeETaIaMH,
peakuuii HEeUTpalau3alu, MOJYy4eHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajjia IPyruM U3 pacTBOpa COJIM, PelIeHNe SKCIIEPUMEHTANIbHBIX 3aj1au 1o TeMe «Baxkueiinive
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALUKA XUMHYECKUX dyieMeHTOB. lloHaTtne o rpynmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opwmel [leproanueckoir cuctembl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMUUYECKHUX JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (mosisipHas U HEeToJISIpHAas ) CBS3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTENBbHbIE — peakuuu.  [Ipomeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oOpa3loB BEIIECTB METAJUIOB M HEMETANIOB, B3aUMOJECWCTBUE THIPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie cea3u



Peanu3zanus MeXnpeaMETHBIX CBA3EH NMPU M3YUYEHUU XMMMH B 8 KJIacce OCYIIECTBIISETCS
4yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHH,
SIBJIFOILUXCSI CHCTEMHBIMM JUISl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOmie ecTecTBEHHO-HAYYHBIC MOHATUSA: HAYYHBIM (pakT, rumoresa, TEOpHs, 3aKOH,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
PaZvoOaKTUBHOCTb, MOJIEKYJA, J3JIEKTPUYECKUIN 3apsl, BEUIECTBO, TeN0, O0bEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIae€Mbl€, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHHMU CBOMCTB XUMHYECKHX
AIIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallus, KalblUs U HUX COCIUHEHUN B COOTBETCTBUM C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHWMHUYECKHE CBOMCTBa
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUH, TeHETUYECKas
CBSI3b HEOPraHUYECKHUX BELICCTB.

Knaccugukanus XuMUYeCKUX peakiUil M0 pasIM4HbIM MpU3HAKaM (110 YUCIYy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIIOBOMY 3(QQEKTy, MO H3MEHEHUIO CTENeHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTUIO KaTaiau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

Ilonsitue o ckopoctu xumuueckoil peakuuu. IlonsTue 06 oOpaTUMBIX U HEOOpPAaTHUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTne o xumuueckoM paBHOBecuU. DPakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMYECKOHN PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUHU, 3JICKTPOHHBIM OanaHC OKUCIUTENIBHO-
BOCCTAaHOBUTEIBHON peakuuu. CoOCTaBICHHE YPABHEHHMM OKHCIIHTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeXaHM3M JHUCCOLMALMM BELIECTB C pPa3jIMYHBIMM BHMJIAMU XHMHUYECKOM CBS3M.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI MPOTEKAHUS pEeaKkIMi MOHHOIO OOMEHa, NOJHbIE U
COKpAILEHHbIE MOHHBIE ypaBHEHHUs peakuuil. CBONCTBA KUCIIOT, OCHOBAaHHUN U COJIEH B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBEeHHble peaklUU Ha HOHBIL
[TonsTHE O THAPONIN3E COTIEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METaJUIOB M HeMeTauloB (rpaduTa M ajnMasa), CIOXKHBIX BEIIECTB (XJOpHaa HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMUHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALUU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIOJIb30BaHUE BHUAEO MaTepuajoB), MpPOBEIEHHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajka, BBIJECJICHHE Tra3a, o0pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI



OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUil (FOpEeHHe, PeaKHH Pa3JokKCHUS, COCIMHCHHS),
pacrno3HaBaHUE€ HEOPraHMYECKUX BELIECTB C I[OMOIIBIO KAaYECTBEHHBIX PEAKIMIl Ha HOHBI,
pellIeHNEe SKCIEPUMEHTAIbHbBIX 3a/1a4.

HemeTanibl 4 X coeTUHEHUS

OOmiast xapakTepucThka TraioreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpPHbBIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMd, HEMEeTalllaMu,
mienoyamu).  Xijopoogopon. ComsHas KHCIOTa, XUMHYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. J[eicTBre Xjaopa U XJI0pOBOIOPO/Ia HAa OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
Y X HAXOXKICHUE B TIPHPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTeNeHU okucieHus. CTpoeHne M (PU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(DUKALIMK KUCIOpPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepsl. CepoBojopoa, cTpoeHue, (U3HYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MPEJICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KucCIO0Ta, GU3NYECKUE M XUMHUYECKHE CBONCTBA
(oOmme Kak NpPEACTaBUTENs Kilacca KUCIOT M cnenuduyeckue). XUMHUECKHE peakluu,
JeXalue B OCHOBE IMPOMBIIIJIEHHOTO croco0a MOJdydeHHs cepHo Kuciotel. I[Ipumenenue
cepHol kucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cyiab(ar-uoH. Haxoxaenue
ceppl U €€ COeAMHEHUH B TMpHUpoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXalolled cpeJibl
COEIMHEHUSIMU cephl (KUCIOTHBIE NOXKIH, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAILEHUSI.

OOmiass xapakTepucTuka syeMeHTOB VA-rpynmnbel. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacHpocTpaHeHHWe B TNpupoae, Gusnueckue u
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkue U XUMHIECKHE
CBOICTBa, NMoty4ueHue u npumeHeHne. Coium aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHeHune. KauecTBeHHass peakuusi Ha MOHbl aMMOHHUA. A30THas KHUCIIOTa, €€ IMOJIyuyeHUe,
¢bu3uYecKkue W XHUMHYECKHE CBOMCTBAa (00OmIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
yaoOpeHui. XUMHUUYECKOe 3arps3HEHUE OKPYXKAIOMICH Cpeibl COSTUHEHUSIMU a30Ta (KHCIOTHBIC
JOXH, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0OEMOB). Docdop, amioTpornHble MOAUPHUKAIIII
docdopa, dusndyeckue u xumudeckue cpoiicta. Oxcuna dochopa (V) u dhochopHas kuciora,
¢busznueckue M XUMUYECKHE CBOMCTBa, mosydyeHue. Mcmonb3oBanue ¢ocdaroB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

OO6mras xapaktepuctuka 3nemMeHTOB I[VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre 1 XUMHIECKUe cBoicTBa. Ancopouus. KpyroBopot yrieposaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyuYeHUE U MPUMEHEHHE. DKOJIOTHYecKre MpoOieMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTEe3a II00aTbHOTO0 MOTEIUICHHUS KIIMMaTa, MapHUKOBBIA 3QQeKT. YronbHas KUCIOTa U e
conu, X (pu3MUeckrue W XUMHUYECKHE CBOMCTBA, IMONyueHHUE U TNpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX BEILIECTBAX KAaK O COCAMHEHMSX YIiepoja
(MetaH, oTaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJHIEPUH, YyKCcycHas kuciota). IIpuponHsie
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTb), MPOAYKTHI HUX MepepaboTKH
(6eH3uH), UX POJb B OBITY M TPOMBINITIEHHOCTH. [IOHATHE 0 OMOIOTHYECKH Ba)XKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU UelOBeKa. MarepHallbHOE €TUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COETMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M IpPUMEHEHHE.
CoenuHenus kpeMmHuss B mnpupoje. OOmue mnpenacraBieHus o6 okcune kpemuus (IV) u
KpeMHHEBO kucnoTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiume



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€3011aCHOTO MCIIOJIb30BAaHMS CTPOUTEIBHBIX MATEPUAIOB B TOBCEAHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaromme (U3NIECKUe U XUMUYECKHE CBOMCTBA TaJOTEHOB M WX COCIMHEHUH (BO3MOMXHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJICHHE C OOpasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOH peakiuuyu Ha cyabparT-uoH U HaONIOJeHWE NpHU3HaKa e
MIPOTEKAHUsI, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (PochOpHBIX ynoOpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM A30THOM KHUCIOTHI C MEAbI0 (BO3MOXHO
HCII0JIb30BAHNE BHJIEOMATEPUAIIOB), M3yYEHHE MOJIENed KPHUCTaUIMYECKUX pEIIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, MojydyeHue, cooupaHue, pacro3HaBaHue
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CIWJIMKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIIHel
CHJIMKaTHOM MPOMBIIIJICHHOCTH, PEIIEHHE SKCIIEPUMEHTANbHBIX 3ajad 1o teme «BaxHeilmue
HEMETAIIJIbl U UX COCTMHEHUS.

MeTaJuibl B UX COCIMHEHUS

OOmiasi xapakTepUCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHE MeTauioB. MeTaminyeckas CBA3b M METaUIMYEeCKas KpHUCTAIIMYECKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HanpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTtauioB. OOmue cnocoObl MoMydeHusi MeTaioB. [oHATHE O KOPPO3WU METAIIIOB,
OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTalb, YyT'yH, TIOpaTIOMUHNN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIeMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupoje. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATpHs U Kaius. [Ipumenenue
LIEJI0OYHBIX METAJUIOB U UX COEIMHEHUIA.

[[lenouHo3emMenbHbIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoauueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Pusnyeckue U XMMUYECKUE CBOMCTBA MarHus W Kajaplus. BaxkHelnme coequHeHUs
KanpIus (OKCHUII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nosoxenue B Ilepumonnueckoil cucreMe xumMuyeckux sneMmentos J[. WM.
MenpeneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. Gusnyeckue U XUMUUYECKUE CBOMCTBA
aIOMUHUS. AMGOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCHU/IA ATFOMUHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunel, Tuapokcunsl u conu skenesa (II) m sxenmesa (III), mx cocras, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METaIOB U CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0CcOOEHHOCTEH B3aMMOJEHCTBUS OKCH/IA KaJIbIUsl M HATPUs ¢ BOJOH (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEpHAIIOB), HCCIIEZIOBAaHHE CBOWCTB KECTKOM BOJBI, IpoOllecca TOPEHMs JKene3a B



KHUCIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKlMi HA MOHBI: MarHus, KajablMs, aIIOMUHUS, LMHKa, xene3a (II) u xenesa
(IIT), menu (II), HaOmroeHne U OMMCAHME MPOLIECCOB OKPALIMBAHUS IJIAMEHW MOHAMH HATpuS,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJJIOMUHHUS M THJIPOKCH]IA LIMHKA, PEIIEHHE SKCIIEPUMEHTAIbHBIX 33/1a4 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuaiipl B IOBCETHEBHOM JKM3HM uYeoBeKa. be3onmacHoe KCIoJIb30BaHUE
BEIIECTB M XMMHYECKUX peakiuii B ObITy. [lepBas momomis Mpu XUMHUYECKUX OXKOTrax M
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpPYKarollel cpeabl (IpeseibHas JOMyCTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIJIaBbl METAJNIOB, IOJUMEPHBIE MaTEPHAIIbI).

Meostcnpeomemmnwie ceasu

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4YEHUU XUMHUU B 9 Kiacce OCYIIECTBISAETCS
Yepe3 UCIOJIb30BAaHME KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSTHH,
SIBJISFOIIUXCSI CHCTEMHBIMH JUTSI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepHUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MaTepUAIIbI.

®uznka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKIUJ, H30TOIBL,
PaMOaKTUBHOCTh, MOJIEKYNA, OJJEKTPUYECKUH 3apsl, MPOBOJHHUKHU, IOJYIPOBOJHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKasl pemérka, CIUIaBbl, (U3MYECKHe BETUYMHBI,
€AVHULBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3/b1, COHIIE.

buonorust: dortocuHTe3, npixanue, Omocdepa, 3KOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, INTATEIbHbIE BEIIECTBA.

I'eorpadusa: armocdepa, rumpochepa, MUHEpalbl, TOPHBIC TOPOABI, TIOJIE3HBIC
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3YJIbTATbBlI OCBOEHUSA YYEBHOI'O IIPEIMETA
"XAMMUSA. BA3OBbLII YPOBEHB" HA YPOBHE OCHOBHOI'O OBIIETO
OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE PE3YyNbTATHl OCBOEHUS yueOHoro mnpeaMera "Xumwus. ba3oBblii ypoBeHb'
OCHOBHOTO 001Iero 00pa3oBaHUs IOCTUTAIOTCS B X0J1e OOy4eHHsSI XUMUU B €IUHCTBE YUeOHOH 1
BOCIIMTATENIFHOW  JICATENILHOCTH B  COOTBETCTBHM C  TPAIUIMOHHBIMH  POCCHHCKHMHU
COLIMOKYJIBTYPHBIMA W JTYXOBHO-HPaBCTBEHHBIMH IICHHOCTSMH, HPUHATHIMH B OOIIECTBE
MpaBUJIAMH U HOPMaMH MOBEJICHHUS U CIIOCOOCTBYIOT MPOIlEccaM CaMOTIO3HAHHSI, CAMOPAa3BUTHUS
U COLMATM3alUU 00yJaronInXcs.

JIMYHOCTHBIE PE3yJAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMH M PaCIIUpEHHE OTBITAa JECITEIHHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NIaTpHOTHYECKOT0 BOCTIUTAHUSI:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYIHOMY
HACJIe/INI0, TIOHWMAaHMs 3HAYCHHS XMMHYECKOW HAyKd B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CTIOCOOHOCTH BIIAJIETh JIOCTOBEPHON HH(OpMAIUeld 0 MepeoBhIX JTOCTHKECHUSX W OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TPaBWJIaX MEXKIMYHOCTHBIX OTHONICHWH B
KOJUICKTHBE,  KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IOJIE3HOW,
y4eOHOUCCIIEIOBATENILCKOM, TBOPUECKOW W APYIMX BHJAAX JESITEIHHOCTH, TOTOBHOCTH K
pa3sHOO0Opa3HON COBMECTHOM AEATEIBHOCTU IIPU BBINOJIHEHUH y4EOHBIX, II03HABATENIbHBIX 3a/ad,
BBIMIOJIHEHUM XMMHUYECKUX SKCIEPUMEHTOB, CO3JaHUM YUEOHBIX IPOEKTOB, CTPEMIICHHA K
B3aMMOIIOHMMAHHIO M B3aUMOIIOMOILM B TpOLecCe 3TOW y4eOHOM NesTenbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IOBEJIEHHE U TOCTYNKH CBOMX TOBApHILEH C MO3ULIMHM HPAaBCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMSI ITOCIIEICTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33pDEHUYECKME  NPEJCTABICHUA O BELIECTBE U  XUMHUYECKOH  peakiuH,
COOTBETCTBYIOLIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKd U COCTABISIOIIME OCHOBY JUIS
[IOHMMAaHMUs  CYIIHOCTM HayyHOW KapTHUHbl MHUpa, [pPEACTaBIeHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOABI, B3AaUMOCBA3SX YEJIOBEKa C IPUPOJHON Cpelod, 0 posn
XMMUU B IO3HAHUM ITHX 3aKOHOMEPHOCTEHH;

[03HaBaTEIbHbIE MOTHBBI, HAIpPABJICHHbIE Ha IOJIydEHHE HOBBIX 3HAaHUHI IO XMMHH,
HEoOXoAuMBble Ul OOBACHEHMsS HaOJIOAeMbIX IPOLECCOB U SBICHWH, IO3HABATEIbHOM,
MH(GOPMALIMOHHOM U YUTATEIBCKON KyJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSITEIbHOM pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPAaBOYHOH JUTEpaTypOoH, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAaMHU
MH(GOPMALMOHHBIX TEXHOJIOT U

UHTEpeC K OOYyYeHMIO M IO3HAHHUIO, JHO03HATEIbHOCTb, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHON M HMCCIEI0BATEIbCKON JIeATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTHU JKWU3HH, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3/I0pOBbI 00pa3 >KWU3HU, OCO3HAHUE IMOCIEJICTBUM M HENpHUsITHE BPEIHBIX
NpUBbIYEK (YHNOTpEOJIEHUS aJKOTOoJisl, HApKOTHKOB, KYpPeHHs), HEOOXOAUMOCTH COOIIOAECHUS
paBUi 0€30MaCHOCTHU TMpHU OOpalleHMH C XUMHYECKHMMM BEIIECTBAMU B OBITY U pealIbHOM
KHU3HU;

5) Tpy/0BOT0 BOCIUTAHUS:

MHTEpEC K MPaKTUYECKOMY M3y4YeHUIO Mpodeccuii  Tpyaa pa3lIudyHOro poja, yBaxXeHHue K
TPYLy M pe3yiabTaTaM TPYAOBOM [eATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHUS



MPEIMETHBIX 3HAHWA TI0 XUMHUH, OCO3HAHHBIM BBIOOP WHIUBUAYAIBHOW TPACKTOPHH
NPOJOJDKEHUS 00pa3oBaHUsl C YY4ETOM JMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH,
0OIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;

6) IK0JIOrHYECKOr0 BOCIUTAHHUS:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNUE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0pPOBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (U3UYECKOMY M TICHXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboOTe C BEILIECTBAMHU,
a TaK)KE B CUTYalUsX, YTPOKAIOIINX 370POBbIO U KU3HHU JIOAEH;

CIOCOOHOCTH TPUMEHSTH 3HAHWA, MOJy4aeMble NMPU M3YyYCHUH XHMHHU, Ui PEIICHHS
3a7a4, CBA3aHHBIX C OKPYXKAIOIIECH MPUPOJHON CPEIOH, ISl MOBBIIICHHUS] YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS IJI00ATBHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U MyTed X pelieHus
MOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHNUS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
[T03HABATENbHOW, KOMMYHUKATUBHOM U COLMAJILHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpeaMeTHBIX pE3ylIbTaTOB BBIAEISIOT 3HAYMMbIE I (DOPMHUPOBAHMUS
MHPOBO33pEHHUs OOlIeHAy4YHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MIPOLIECC, AKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 3TUX NMPEeAMETOB (POopMHUpPOBATh MPEACTABIECHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMO3HAaBATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4€OHO 1eATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBrble Jornueckue 1eMCTBUSA:

® YMEHUS MCNOJb30BATh NPUEMBI JIOTUYECKOTO MBIIIJIEHUS PU OCBOCHNUU 3HAHUMN: PACKpbIBAThH
CMBICT XMUMHYECKHX TMOHATUN (BBIACIATh HX XapaKTEepHbIE TMPU3HAKH, YCTaHABJIMBATh
B3aMMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJIB30BATh MOHATHS Ui OOBACHEHUS OTAEIbHBIX
(akTOB W SBICHUM, BBHIOMpPATh OCHOBAHUS U KPUTEPUHU MJS KIACCUPHUKAIUU XUMHYECKUX
BEILIECTB M XUMHUYECKHX pEaAKIMil, yCTaHABIMBaTh IPUYMHHO-CIIEICTBEHHBIE CBS3H MEXIY
00BbEKTaMU HM3y4EHUS, CTPOUTH JIOTHYECKHE pacCyXJIeHUs (MHAYKTUBHBIC, NEAYKTHUBHBIC, IO
aHaJIOTHUH), IeJIaTh BHIBOJBI U 3aKIIOUYCHHUS,
e yMEHUE MPUMEHATh B Ipoliecce MO3HaHUS MOHITHUS (IpeIMEeTHble M MeTalmpeaMeTHbBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEH, MCIOJIb3yeMble B XUMHH, MPeoOpa3oBBIBATH LIMPOKO
MIPUMEHSEMbIE B XUMHH MOJIEIbHbIE MPEICTABICHUSI — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakuuu — TMpU pelIeHHd YydeOHO-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUNA BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU U3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIHii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUUYMHHO-CICACTBEHHbBIE CBSI3H U
MIPOTUBOPEUHS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

® yMEHHUE MCMOJb30BaTh MMOCTABJIECHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MMO3HAHUS, a TaKkKe
B KaQ4eCTBE OCHOBBI /I (JOPMUPOBAHUS THIIOTE3BI IO MPOBEPKE MPABUIHHOCTH BHICKA3bIBAEMBIX
CY)KJICHUM;
e TpuUOOpETeHHE OMbITa MO MJIAHUPOBAHUIO, OPTaHM3AIMM U TPOBEICHHUIO YUYEHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 3a X0JI0M IPOIIecca, CaMOCTOSATENILHO MMPOrHO3UPOBATh €T0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHS W BBIBOJBI MO pe3yabTaTaM MNpPOBEAEHHOTO OIBITA,
HCCIIEIOBAaHUS, COCTABIIATh OTYET O MPOJAETIaHHOM padoTe.

Padora ¢ undopmanueii:



e yMEHHE BHIOMpaTh, AHATU3UPOBATH U UHTEPIPETUPOBATh MH(DOPMAILIUIO PA3THMYHBIX BUJIOB U
(dbopM mpeacTaBIeHUS, TOTYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TOMYJISIpHAS JTUTEpaTypa
XUMHYECKOTO COJICpP)KaHUS, CIpPaBOYHBIC TOCOOWs, pecypchl HHTepHeTa), KPUTUYECKU
OIICHUBATH MMPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO MH(OPMAIIUIO;
® yYMEHHE NMPUMEHATH PA3IUYHBIC METOABI M 3alpPOCHl MPU TOUCKE U O0TOOpe MH(OpMANUU H
COOTBETCTBYIOIINX JTAHHBIX, HCOOXOMMBIX JUIS BBITIOJIHCHUS YUYCOHBIX U MTO3HABATEIBHBIX 33149
OTIPEeNIeNIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH MCIOJIB30BAaHUS HH(POPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO MCIIOIH30BAHUS PA3IUIHBIX
MMOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OopMy MpeacTaBIcHUS
nH(OpPMAUA ¥ HWIUTFOCTPUPOBATH pElIacMble 3aJa4l HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;
® yMEHHE HCIOJB30BaTh W AaHAJU3UPOBATh B IMpOIECCe YUEOHOH M HCCIENOBATENbCKOM
JESITeILHOCTH HH(POPMAIIHIO O BIIUSHUYU MPOMBIIUICHHOCTH, CETHCKOTO X03SHCTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIBI.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe el CTBHUS:
e yMEHUS 33/1aBaTh BOMPOCHI (B XOJIe Auayiora U (MJIM) TUCKYCCHH) TI0 CYIIECTBY 00CYyXKaaeMoit
TeMBbI, (POPMYIIMPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BBITIOTHCHHS ITPEITI0KEHHOM 3a/1a9H;
® YMEHUS MPEJCTABIIATH MOJydeHHBIC PEe3yIbTaThl TIO3HABATECILHOM JIEATSIILHOCTH B YCTHBIX H
MMACBMEHHBIX TEKCTaX; JieJaTh MPE3CHTAIMI0 PEe3YJIbTAaTOB BBITIOJHEHUS XHUMHYECKOTO
JKCIIEpUMEHTa (JTa00paTOPHOTO OTMBITA, JTA0OPATOPHON PAOOTHI MO WMCCIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);
® yMEeHHS Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH MO3HABATEIBHOU H
MCCIIEIOBATENILCKOM JIEATENPHOCTH TPU PEIICHNH BO3HUKAIOIIUX MpOOJeM Ha OCHOBE y4éra
00IMX HMHTEPECOB M COIJIACOBAHMS TMMO3HUIHN (00CYXACHHUSI, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBUI, ONpeaesieHue KPUTEPHUEB 0 OLIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJibHble yUeOHbIE 1eliCTBHS
® YMEHUE CAMOCTOSITENIbHO OMNpEAENATh ILeNU NeATeNIbHOCTH, IUIAHUPOBATh, OCYILIECTBISTH,
KOHTPOJMPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosnee dpdexTuBHBIC CHOCOOBI pemieHWs Y4eOHBIX M IMO3HABATCNBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTHPOBATh MPEAJIOKEHHBIM alrOpuT™M JIEHCTBUN MpuU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4YEeHHUS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUIX, OL[ECHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJICHHOH IIeNu,
YMEHHE HUCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, MpeJlaraéMble B YCIOBUU 3a/IaHUI.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX peE3ylIbTATOB IO OCBOCHHIO O0S3aTENBHOTO COACPIKAHUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil pabodeld mTPOrpaMMoil, BBIIEISAIOT: OCBOEHHBIC
oOyyarouMMuUCsl Hay4HbIE 3HAHHUS, YMEHHMS U CIOCOObl JeHCTBUil, crneuuduueckue s
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIPETAINH, TPEO0OPa30BaAHUIO U MPUMEHEHHUIO B PA3IMUHBIX YU4EOHBIX U HOBBIX CUTYalIUSX.

K koHiy obyuenus B 8 kJjiacce npenMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:
® DpAacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TIOHSATHH: aToM, MOJeKyla, XUMHUYECKHIA
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAs U HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCUTEJbHASI aTOMHAsi U MOJIEKYJIpHas Macca, KOJIMYECTBO BEIIECTBa, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0JS XUMHUYECKOTO DJIEMEHTa B COSAMHEHHUU, MOJISIPHBIA 0O0BEM,
OKCHJI, KACJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPUIIATEILHOCTD, CTETICHb OKUCIICHHUS, XUMUYeCKast
peakiusi, Kiaccu(UKaMs PEaKIUil: peaklud COCIUHEHUS, PEaKIUU pa3NoKEHUs, peakiuu
3aMeIleHus], PEaKIuiu 0OMEHa, 9K30- M YHAOTEPMUYECKHE PEAKIINH, TEIIOBON APPEKT peakiuu,
SJIPO aTOMa, SNIEKTPOHHBIN CIOW aToMa, aTOMHas OpOHUTallb, paANyC aToMa, XUMUYEeCKas CBS3b,



IOJISIpHAsl M HENOJISIpHAsi KOBAJEHTHAsl CBA3b, MOHHASI CBS3b, MOH, KAaTUOH, aHUOH, pacTBOp,
MaccoBas J10J1s1 BELLECTBA (MPOLIEHTHAs: KOHIIEHTPALs) B paCTBOPE;
® JULIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSITUM U MPUMEHSTH 3TU HOHSATHUS
IIPU OIIMCAHUM BELLECTB U UX NPEBPAILECHUI;
® JCII0JIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (OPMYNl BEUIECTB M YpaBHEHHM
XUMHUYECKUX PEAKIIUN;
® OMNpeeNsaTh BAIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIIEHb OKUCIICHUS
2JIEMEHTOB B OMHApHBIX COEIUHEHMSX, NMPUHAIIECKHOCTh BEIIECTB K OINpPENEIEHHOMY Kaccy
coelMHeHuH 1o GopmysiaM, BUJL XUMUYECKOH CBSI3U (KOBAJIEHTHAsl U MOHHAs) B HEOPTaHUUECKUX
COEJIMHEHUSX;
e packpbiBaTh cMbica Ilepmoamueckoro 3axkona JI. WM. MeHneneeBa: JeMOHCTPUPOBATH
MMOHUMAaHHE NEePUOIUUYECKON 3aBUCMOCTH CBOIMCTB XUMUYECKUX IEMEHTOB OT UX MOJIOKEHUS B
[leproauueckoii cucteme, 3aKOHOB COXPAHEHHUS MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO -
MOJIEKYJISIPHOTO Y4EeHHUs, 3aKOHa ABOraJipo;
® OMNUCHIBATh U XapaKTepus3oBaTh TabmuuHyro ¢opmy [lepronnyeckoil cucTeMbl XUMHUYECKHX
AJIEMEHTOB: pa3jINyaTh MOHATUS «TJIaBHAs noArpymnmna (A-rpynmna)» u «rnodoyHas noarpymnmna (b-
IpyIIa)», Majible U OOJbIINE EPUObl, COOTHOCUTH 0003HAUYEHHU S, KOTOPhIE UMEIOTCS B TaOIHIIe
«Ilepnognueckass cucrema xumuueckux osnemeHtoB JI. WM. MeHneneeBay ¢ 4YHMCIOBBIMU
XapaKTepUCTUKAMH CTPOEHHSI aTOMOB XHMMYECKUX 3JIEMEHTOB (COCTaB M 3apsija Aapa, odiiee
YHCIIO 3JIEKTPOHOB M paclpeiesieHue UX MO0 JIEKTPOHHBIM CII0SIM);
e KiaccU(PUIMPOBATH XUMUYECKHE DJIEMEHThl, HEOPraHMYeCKHe BEIeCTBA, XUMHUYECKHE
peakuu (1Mo YUCIy M COCTaBY YYaCTBYIOUIUX B PEAKI[MH BEIIECTB, IO TEIUIOBOMY dPPEKTY);
® XapaKTepHU30BaTh (ONMCHIBATh) OOIIME XMMUUECKUE CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
NOJATBEpXkAasi  OMNHUCAaHHE IPUMEPAMHU  MOJIEKYSIPHBIX  yYpaBHEHMH  COOTBETCTBYIOIUX
XUMHUYECKUX PEAKIINH;
® [IPOrHO3MPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HX KadeCTBEHHOI'O COCTaBa,
BO3MO’KHOCTH NPOTEKaHHsI XMMUUYECKHUX MPEBPALICHUHN B pa3IMUHbIX YCIOBUSX;
® BBIYKCIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JIOJIIO
XUMUYECKOT0 3JIeMeHTa 10 (opMyse COEIUHEHMs, MAacCOBYIO [IOJIIO BEIIECTBAa B PacTBOPE,
IIPOBOJIUTH PAcU€Thl 10 YPABHEHUIO XUMUUECKOH peaKInu;
® [PUMEHATH OCHOBHBIE OINEPALUU MBICIUTEILHON JEATEIbHOCTH — aHajdu3 M CHHTE3,
CpaBHEHHE, 0000lLIeHHe, CUCTEMaTH3allll0, KIacCU(UKAlMIO, BBIABICHHE HPUYMHHO-
CJICZICTBEHHBIX CBSI3€M — Ul N3y4€HHs] CBOWCTB BEILIECTB U XUMUUECKUX PEAKLIUN, €CTECTBEHHO-
Hay4yHble METOJbl IO3HaHUsA — HAOJIOAECHUE, H3MEpEeHHUe, MOJEIMPOBAHHUE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN);
e cienoBaTh MpaBUIaM MOJb30BaHUA XMMHUUYECKON MOCYI0H U 1a00paTOpHBIM 000pyI0BaHHUEM,
a TakkKe IMpaBWwiaM oOpallleHus C BEIIeCTBAMM B COOTBETCTBUM C HUHCTPYKLUUSAMH IO
BBITNOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB IO MOJIYYEHHUIO U COOMPAHHIO Ta3000pa3HbIX
BellecTB (BOJOpOJa M KHCIOPOJa), IPUTOTOBICHUIO PAcTBOPOB C ONpPENENEHHONH MaccOBOM
70Jel pacTBOPEHHOIO BEILECTBA, MJIAHUPOBATh U MPOBOJUTH XUMHUYECKUE SKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEJIOYEH M KUCIOT € [OMOIIBIO HMHIUKATOPOB (JIaKMYC,
¢beHonadTanenH, METUIOPAHXK U APYTHE).

K xoHiy oOyueHust B 9 Kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:
® DpacKpbIBaThb CMBICI OCHOBHBIX XUMUYECKUX MOHITHM: XMMHMUYECKHH DIIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, AaHUOH, IIPOCTOE€ BEUIECTBO, CIOKHOE BELIECTBO, BAJIECHTHOCTD,
IEKTPOOTPHULIATENBHOCTD, CTENEHb OKUCICHMS, XUMHYECKas PpEaKlUMs, XUMHYEcKas CBSA3b,
TETIOBON A(PQEKT peakuuu, Mojab, MOJISIPHBIM 00BEM, pacTBOP, HIEKTPOIUTHI, HEAIEKTPOIHUTHI,
ANIEKTPOJIMTUYECKAs JIUCCOLMALNSA, PEAaKIMH HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, oOpaTuMble M HEOOpaTUMbIE pEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC



peakluy, OKHCIUTENb, BOCCTAHOBHUTENb, OKHUCIEHHE U BOCCTAaHOBJICHHE, aJUIOTPOIHS,
aM(pOTEpHOCTh, XUMUYECKasI CBSA3b (KOBAJICHTHAs, MOHHAS, METAJUTMYECKAs), KPUCTALTUICCKAS
peméTka, KOppO3Usi METauIOB, CIUIABbI, CKOPOCTh XWMHMUYECKOM pEeaKIuu, MpeeiabHO
nonycrumas konuentpanus [1JIK Bemecrsa;

® JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUNA U MPUMEHSATH 3TH MMOHATHS
MIPU OTIMCAaHUH BEIIECTB U UX MPEBPAIICHUI;

® JCIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUISI COCTaBlIieHUS (DOPMYJ BEIIECTB W ypaBHEHUU
XUMHYECKUX PEAKIIUN;

® ONpEAeNsATh BAJICEHTHOCTh M CTENEHb OKUCICHUS XUMHYECKHUX 3JIEMEHTOB B COCAMHEHUSIX
pPa3IMYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OINPEIACIEHHOMY KJIAcCy COCIWHEHUM IO
dbopmynam, BUJ XUMUYECKON CBSI3M (KOBaJIEHTHAsI, MOHHAsI, METAJUTMUECKasi) B HEOPTaHUUECKHUX
COCIMHEHUSX, 3apsj MOHA MO XMUMHUYECKOW (opmyse, XapakTep Cpelbl B BOJHBIX PacTBOpPAX
HEOPraHUYECKUX COCAMHEHUH, THIT KPUCTAIITUYECKOMN PEIETKY KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbica [lepuonmueckoro 3akona [[. M. MeHneneeBa U AE€MOHCTPUPOBATH €r0
MMOHMMAaHME: OIHUCHIBATh W XapaKTepu3oBaTh TabmuuHyro dopmy [lepuoamdeckoit cucTemsl
XUMUYECKUX DJIEMEHTOB: Pa3INYaTh MOHATHS «TJIaBHas moArpymnma (A-rpymmna)» U «moOouHas
noarpynna (b-rpymmna)», Maneie u OosibLIME NEPUOABI, COOTHOCHUTH 00O3HAYEHMS, KOTOpPbIE
MMEIOTCS B TIEPUOJIUYECKONW TaONHIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sjpa, 001Iee YMCIIO MIEKTPOHOB U PACTIPEICICHUE UX
10 AJIEKTPOHHBIM CJI05IM), OOBSCHATH 00IINE 3aKOHOMEPHOCTH B U3MEHEHUN CBOWCTB JIEMEHTOB
Y MX COCIUHEHUU B Tpe/esiax MajbIX MEPUOJOB U TJIABHBIX MOATPYIN C YYETOM CTPOCHHUS MX
aTOMOB;

e Kimaccu(PUIMpPOBaTh XUMHYECKHE OJJIIEMEHTBhI, HEOPraHMYECKHE BEIIECTBA, XWMHUUYECKHE
peakiuu (1Mo YMCIy U COCTaBY YYacTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIJIOBOMY 3¢ (deKTy, 1no
M3MEHEHHUIO CTENEeHEeH OKUCICHHUSI XUMUYECKIX JIEMEHTOB);

® XapaKTepHu30BaTh (OMHUCHIBAThH) OOIIME W CIIeNU(PUIESCKHE XUMHUYECKHUE CBOMCTBA MPOCTHIX H
CIIOXHBIX BEILECTB, MOATBEPXKAas OMHCAHUE IPUMEPaMHU MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHMI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

® COCTaBJSITb YPaBHEHUS DJIEKTPOJMTHUYECKOW AUCCOUMALMM KHUCJIOT, IIEJIOYEeHd U COJICH,
MOJIHBIE M COKpalIéHHbIE YypaBHEHHUS peakuii HOHHOTO OOMEHa, YypaBHEHHUS peaklui,
MOATBEPKAIONIUX CYIIECTBOBAHME TE€HETHUYECKOM CBSI3M MEXAy BELIECTBAMH DPAa3JIMYHBIX
KJIaCCOB;

® pacKpbIBaTh CYIIHOCTb  OKHUCIUTEIHbHO-BOCCTAHOBHUTENBHBIX  PEAKIHMM  MOCPEACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

® IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUS XMMHUECKUX MPEBPAILICHU B PA3INYHBIX YCIOBHUSX;

® BBHIUUCIATH OTHOCUTEIBHYIO MOJIEKYIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MAaCCOBYIO JOJIO
XMMHUYECKOTO 3JIEMEHTa Mo (opMyle COSAMHEHHs, MAcCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PeaKInu;

e coO0Mr0aTh MpaBWiia MOJb30BAHUS XUMUYECKOW MOCYAON U TaOOpaTOPHBIM 000pyI0BaHUEM,
a TakKe MpaBuia OOpaIIeHNs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU 10 BHITIOJTHEHHUIO
1ab0paTOPHBIX XUMHUYECKHX OMBITOB MO TMOJYYCHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

® [IPOBOJIUTH PEAKUUH, MOATBEPKIAIONINE KAYECTBEHHBI COCTAaB pPA3JIMYHBIX BEIECTB:
pacmo3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OpOMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cumukar-,
cynbdar-, TUAPOKCUI-HOHBI, KATHOHBl aMMOHHMSI ¥ HMOHBl HW3YYEHHBIX  METalIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAX HEOPTaHMUYECKHUX BEILIECTB;

® [IPUMEHATH OCHOBHBIE OIEpPAllMd MBICIUTEILHON JESATENbHOCTH — aHAW3 M CHHTES,
cpaBHEHHE, 0000IIeHIe, CUCTEMATH3AIUIO, BRISIBICHUE TPUYNHHO-CIICICTBEHHBIX CBSI3CH — s



U3Y4EHHUs CBONCTB BEIIECTB U XUMUYECKUX PEAKIIUI, €CTECTBEHHO-HAYYHbIE METObI TIO3HAHUS
— HaOJII0IeHNEe, U3MEPEHUE, MOJICTUPOBAHHE, SKCTIEPUMEHT (peabHbIN 1 MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC
Ne HanmeHoBaHMe pa3je/ioB U Komrectno acon DJIeKTpOHHbIe (LN (POBbIE)
n/m TeM MPOrpamMMblI Bcero ;?;OTTIL (:‘m’l"’le sz? ;::::qecx“e o0pa3oBaTe/ibHbIE pecypcChl
Pazjean 1. IllepBonayanbHbie XUMHYeCKHE TIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
yeJioBeKa
12 BemectBa 1 xuMu4yeckue 15 1 bu6mmoreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Wroro mo pazueny 20
Paspnen 2. Baxuneiiune npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 oxcumax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 1 bu6moreka [IOK
U COJAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KIIACCHI 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
Wroro mno pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xumndeckunx 3jaemMeHToB /I, U. MenneneeBa. CTpoeHue aToOMOB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[Tepuoaudeckuii 3aKOH U

31 [Iepuonnueckas cucrema v bu6mmoreka [JOK
' XHUMHYECKUX 31eMeHTOB []. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
392 XuMHU4ecKas CBS3b. 11 2 bubmuoreka [JOK

OKUCIIUTEIBLHO-

https://m.edsoo.ru/7f41837¢c
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‘ BOCCTAaHOBUTEJIBHBIE PEAKLIUU

Hroro no pazneny

18

bubmuoreka [IOK
https://m.edsoo0.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesI
Pa3nes 1. BemecTBo U XuMHuyeckme peakuuu
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/iesioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKHE PEaKIMU B PACTBOPAx https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznea 2. Hemera/uibl U MX cOeIMHEHMSI
21 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpynmel. ["amoreHst https://m.edsoo.ru/7f41a636
2o | o e ; B LOK
' YIB! Lep https://m.edsoo.ru/7f41a636
COeJIMHEHUS
OO01ast XapakTepUCTUKA XUMUYECKHX
bu6mmoreka [JOK
2.3 anemMeHTOB VA-Tpynmbl. A3zot, pochop u ux 7 1 https://m.eds00.ru/7f41a636
COeJIMHEHUS
ve | o s ; 1 , | Dok
' N PYITIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Utoro no pazneny 25
Pa3pnen 3. Merasibl M MX COeIMHEHHUS
. bubnunoreka [JOK
3.1 Obmue cBoHCTBa MeTAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnunoreka [JOK
3.2 BaxkHel1me MeTaJUIbI 1 UX COSTUHEHUS 16 1 2 https://m.edso0.ru/7f41a636
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Wroro mo pazneny 20
Paznen 4. Xumus u oKpyzkaonias cpeaa
4.1 BeniecTBa u maTepualbl B KHU3HU YEIOBEKA 6 bubmaorexa LIOK
https://m.edso00.ru/7f41a636
Wroro mno pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

68
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