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IlepBoHauya/JbHbIe XMMHUYECKHE TOHSTUSA

IIpenmer xumuu. Posib XMMUM B KU3HM 4YeJOBEKa. XUMHS B CUCTEME Hayk. Tenma u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeuiecTB. [loHsTue o
MeTOJIaX MMo3HaHus B XUMUU. YucTeie BeniecTBa U cmecu. CriocoObl pasienieHus cMeceil.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass (opmyna. BaJeHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAasg Macca. OTHOCUTENbHAS. MOJICKYISIpHAS
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemectBa. Monb. MonsipHas macca. B3anMocBs3b KOJIMYecTBa, Macchl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérsl mo ¢hopMyniaM XUMHUYECKUX COSAMHECHU.

Ouznyeckue M XUMHUYECKHUE SIBJICHHSI. XHUMHUYecKas peakuus U e€ MpHU3HAKU. 3aKOH
COXPaHCHHS MACChI BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccupukanmsi XUMUIECKUX peaKiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHUYECKOW IMOCYJOW, IMpaBHiaMu paboThl B J1a0OpaTopuu U IpuéMamu
oOpateHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONUCAaHUE (PU3NICCKUX CBOKCTB
00pa310B HEOpraHMYEeCKHX BellecTB, HaOmoaeHHe (u3nueckux (IJIaBJICHHUE BOCKA, TasHUE
JbJa, paCTUPAHHUE caxapa B CTYIKE, KUIIEHWE M KOHJIEHCALUS BOJbI) U XMMUYECKUX (TOpEHUE
CBEYM, MPOKAIMBAHHE MEIHON MPOBOJIOKH, B3aMMOJCIHCTBHE Mella C KHUCJIOTOW) SIBICHUH,
HaOJIIOZICHUE U ONKMCAHME MPHU3HAKOB MPOTEKAHUs XMMHUYECKUX PEakui (pa3oKeHHe caxapa,
B3aMMOJICICTBHE CEPHON KUCIOTHI ¢ XJIOpUIOM Oapus, paznoxenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenwme crocoOoB
pa3ieNieHusT CMeceil: ¢ TMOMOIIBI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTHUIUISIIHS,
xpomarorpadusi, TPOBEACHHE OYMUCTKH TIOBAPEHHOM COJM, HAOMIOACHUE W ONMUCaHUE
pe3ynbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHHUs MAacChl, CO3JaHUE
MoieNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacTraBuTe I HEOPraHUYECKUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IpPOCTOE BELIECTBO.
HaxoxaeHnue kuciaopoja B mpupoae, GU3NYecKue U XUMUYECKHE CBOMCTBA (PEaKlUy TOPEHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrocoObl TONy4YyeHUS KHUCIOpoJa B J1a0OpaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucimopoaa B mpupoje. O30H — annoTpomnHas MoAudUKanus
KHCIIOpO/ia.

TernnoBoit >(hdexT XuUMHUYECKONW peakIuH, TEePMOXMMHYECKHWE YypaBHEHUS, 5K30- U
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
NapHUKOBOTO 3P QeKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bomopon — »meMeHT m mpocToe BemiecTBO. HaxoxaeHue Bojopoaa B TPHUPOJE,
dbuznyecKrue 1 XUMUYIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnyeckue cBorcTBa Boabl. Boma kak pactBoputens. PactBopbl. HacelieHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBasl 1IOJsI BEIIeCTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MPHUPOAE M B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOoJ. OxpaHa W OUYMCTKA
MPUPOTHBIX BOJ.

Knaccudukanust nHeopranmyeckux coeauHeHuid. Oxcuawl. Knaccuuxaius OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenknarypa
OoKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. [loydeHrne oKCuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIETOYM M HEPACTBOPUMBIC OCHOBAHUS.
Homenknatrypa ocHoBanuil. dusznueckne W XHMMHYECKHE CBOMCTBa OcCHOBaHui. [losmydyeHue
OCHOBAaHMH.



Kucnotel. Knaccudukamnus kucnor. Homenknarypa kucinot. @u3nveckre U XUMAYECKUE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. [Tonydyenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
coJiei.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIMpeeNICHUEe COJIEpKaHusl KUCIOPOoia B BO3AyXe, MONIYICHHE, COOMpaHHe,
pacro3HaBaHHE€ M HM3y4Y€HHE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOZHMKHOBEHUS M IMPEKpaIICHUsI TOpeHus (Ioxkapa), 03HAKOMIJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE MX CBOWCTB, MOJy4YeHHE, cOOMpaHue, pacro3HaBaHUE U
M3y4eHUE CBOWCTB Bojopoja (TopeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), HAOIIOeHIE 00pa3lOB BELIECTB KOJIMYECTBOM
1 Monb, HccaenoBaHUE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C Pa3IMYHONW PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MaccOBOM JOJE€H pacTBOPEHHOTO BELIECTBA,
B3aUMOJICHCTBUE BOJBI C MeETaulaMu (HAaTpUeM U KajbllueM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHUE OOpPa3I[0OB HEOPTaHMYECKUX BEILIECTB PA3TUYHBIX KIIACCOB,
HaOJIOZICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUE
B3aumojeiicteus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeTajlaMu,
pEaKUMil HEUTpalIu3aluu, MOJYYEHUE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIHU, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxueinume
KJIACChl HEOPTraHUYECKUX COETUHEHUIN.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucremMa xumuuyeckux djiementos Jl. HU.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAacCU(PUKAUA XUMHUUYECKHX dJeMeHTOB. [loHsaTHe o Tpymnmax
CXOJIHBIX DJIEMEHTOB (IIETIOYHBIC U IIETIOYHO3EMENbHBIE METAUIbI, TaJIOTeHbl, HHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepuoamyeckas cucrema xumudeckux osnemenrtos [[. .
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [leprogumueckoil cucTeMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKUH CMBICH
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX sanep. HM3otomsl. Onexktponsl. CTpoeHHe
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX IeMEeHTOB [leprnoandeckoit cucTemsl
. W. MenneneeBa. XapakTepUCTHUKAa XHMHUYECKOIO »JJIEMEHTa 10 €ro IOJOXEHUI0 B
ITepnonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB IO TPYIIAM U IEPUOAaM.

3nauenue [lepuogmueckoro 3akona u Ilepuoanueckoil cuCTEMbl XUMHUYECKUX HJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIN U IpakIaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPUIIATETBHOCTh XUMHYECKUX 3J1EMEHTOB. MIOHHAs CBS3b.

Crenenb  okucienus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3ydeHue oO0pas3IoB BEIMIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE THIPOKCHIA
[MHKAa C pacTBOpamMu KUCIOT M ILIEJIOYEd, MPOBEICHHUE OIBITOB, WLIIOCTPUPYIOLIUX TPUMEPDI
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PeaKInii (TOPECHHE, PEAKIIUH Pa3I0KEHHUs, COSTUHCHHUS).

Mescnpeomemnuie ceasu

Peanuzanus MexXnpeIMeTHBIX CBSA3€H MPU U3YYEHHH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
4yepe3 HCIIOJIb30BAaHME KaK OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATHUH, TaK U TIOHATHUH,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO0me ecTeCTBEHHO--HAy4YHbIE TOHATHS: Hay4HbIM (pakT, TUIOTE3a, TEOPHs, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  IKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

@dusmuka: Marepusi, aToM, O3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIWJ, H30TOIbI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsijl, BELIECTBO, Tel0, 00BEM, arperatHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIMYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE361, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHHEpPAIbl, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYECKasl peaKIus

Ilepnonnueckuii 3akoH. Ilepmommueckas cucremMa XuMUYecKHx »diemMeHToB J[. .
MenpeneeBa. CTpoeHne aToMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOWCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX IMEPUOAOB, Kalus, KalblUs U UX COEAMHEHUH B COOTBETCTBUM C
HOJIOKEHHUEM 3JIeMeHTOB B [lepruonnyeckoii cucteme U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBSI3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUMNA KPUCTALIMYECKOW PEIIETKH M BUAA XUMHUYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMUHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHMUYECKUX BEIIECTB.

Knaccugukanuss XMMUYeCKAX peakuuil 10 Pa3IMYHbIM MPHU3HAKaM (II0 YUCIIY B COCTaBY
YyYacTBYIOUIMX B peaKUUH BEUIECTB, MO TEIUIOBOMY 3((deKTy, M0 H3MEHEHHIO CTeneHel
OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTajau3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKNE YPAaBHEHUS.

[TonsiTe o ckopocTH xuMuyecko peakuuu. IloHarne 006 oOpaTUMBIX M HEOOPATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. Ilonstue o
kartanuze. lloHdatne o XumHyeckoM paBHOBecUU. @DakTOphl, BIHUAIOIIME HA CKOPOCTb
XUMHUYECKON PEAaKIMH U MOJI0KEHNE XUMHUECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, JJEKTPOHHBIM OajaHC OKUCIUTEIbHO-
BOCCTAHOBUTENBHON peakuuu. CocCTaBlI€HHE YPaBHEHMM OKHCIIHUTEIbHO--BOCCTAaHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 2IEKTPOIUTHUECKON IUCCOLMALNN. DJIEKTPOJIUTEI U HEIEKTPOIUTHI. KaTHOHBL,
QHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pPa3IMYHbIMM BHJAMU XHMHMUYECKOH CBS3U.
Crenenp quccounanuy. CuiabHbIE U CllaOble SIEKTPOIHUTHI.

Peakunuu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMeHa, IMOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHHWIl M COJIEH B CBETE
NpeJICTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE pPEaKIMM Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHMYECKHUX BEIIECTB —
METaJJIOB M HeMeTalioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
WCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUU OT BO3ACUCTBHS PA3IUUYHBIX
(bakTOpoB, UCCIIEOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpollecca JAUCCOLUALUU
KHCJIOT, Inenodyed M coneld (BO3MOXKHO HCIIONB30BAaHHE BHUJIEO MAaTepHajoB), IMPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIMX MPHU3HAKU MPOTEKaHUs peaklMuil MOHHOro oOMeHa (oOpa3oBaHUe
ocajZika, BBIJCICHHE Tra3a, o00pa3oBaHHWE BOJbI), OIBITOB, HUIIOCTPUPYIOUUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi (FOpeHue, peakluH pa3ioXkKeHUs, COEAMHEHUs),
pacro3HaBaHUE€ HEOPraHMYECKUX BELIECTB C IIOMOIIBI0 KAUECTBEHHBIX PEAaKLMM Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTauibl 1 MX cOeJUHEHHSA



OOmast xapaktepucTuka TajgoreHoB. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
crenieHu okucineHus. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aUMOAECHCTBHE C METajulaMd, HEMETalllaMHu,
menoyamu). XaopoBopopoa. ConsHas  KHUCIOTa, XUMHMYECKHE CBOMCTBA, IOJyYECHHUE,
npuMeHeHue. [[efcTBre X10pa 1 XJIOpOBOIOPOJa HAa OpraHu3M 4ellIoBeKa. BaxxHenmme XJI1opuasl
1 X HaXO0XJIECHUE B IPUPOJIE.

OOmass xapakrepucTuka 351eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3nyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHe, (U3MYECKHEe M XHUMHUYecKue cBoicTBa. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHasi KUCIIOTa, (PU3UYECKHNE M XMMHUYECKHE CBOWMCTBA
(oOme kak IpeIcTaBUTENs Kiacca KUCJIOT M crneuududeckue). XHUMHUYECKHE pPEeakluy,
JeKallue B OCHOBE MHPOMBIIUICHHOTO croco0a IoiydeHUsl CepHOi KucioTel. [lpumenenue
cepHoi KucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklius Ha cyiabdaT-uoH. Haxoxnenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arpsA3HEHHE OKpYKaloLehd cpebl
COEIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arpsS3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALLCHUS.

OOmast xapakTepucTuka 3jeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTEepHbIE CTENEHU OKUCIEHUA. A30T, pPacIpoOCTpaHEHHE B NpUpOLE, (QU3MYECKHE U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero pU3n4ecKue 1 XUMUYEeCKHe
CBOWCTBA, MOJIy4eHue u npuMeneHue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIOTa, €€ IOJIy4EeHHE,
¢u3nueckue M XMMHUYECKHE CBOWcTBa (0OOmIME Kak TPEACTaBUTENS Kilacca KUCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COCTMHEHUSIMU a30Ta (KUCIIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). docdop, amaoTponHble MOIUPHUKALMN
docdopa, puznueckne u xumudeckue cpoiictBa. Oxcun docdopa (V) u gochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YI0OpEHHII.

OOmast xapakrepuctuka 37aeMeHTOB IVA-rpynmbl. OcOOEHHOCTH CTpPOEHHUsS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MOIU(UKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ayncopouus. KpyroBopot yriaepona B npupose.
Oxkcupapl yraepoaa, ux (pU3NYECKUe U XMMUYECKHE CBOMCTBA, IEHCTBUE HA JKUBbIE OPTaHU3MBI,
NOJy4eHHEe U NpPUMEHEeHHe. DKOJIOTHYecKrue mpobiaeMbl, cBI3aHHble ¢ oKkcuaoM yriepoaa (IV),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHHUs KJIMMara, NapHUKOBBIM 3QQeKT. YroibHas KHUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, MOJydeHHE M npuMeHeHue. KauecTBeHHas
peakiusi Ha  KkapOoHar-uoHsl. lcmonp3oBanue kapOOHAaTOoB B OBITY, MEAMIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[TepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEHIECTBaX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, OTWJEH, AaleTUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas kuciora). IIpupogHsie
VCTOYHUKU YIJIEBOJOPOAOB (Yroib, MPUPOJIHBIA Ta3, HEPTb), MPOAYKTHl HX IepepabOTKH
(OeH3uH), UX poJb B OBITY U MPOMBILIUIEHHOCTH. [IoHATHE O OMOIOTUYECKN BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, yriaeBoJaXx — M HUX pOJU B KM3HM 4YelloBeKa. MarepuaibHOE €IMHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢@usuueckre U XUMHYECKHE CBOWMCTBA, IOJIYYeHHE M IPUMEHEHHUE.
CoenuHenus kpemHusi B mpupoje. OOmme mnpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHUEeBOU kucioTe. CUITMKATHI, UX UCIIOJIb30BAHKUE B OBITY, B MPOMBIIIJIEHHOCTU. BaxkHeiiue
CTpOUTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MAaTEpPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

u3ydeHne o0pa3loB HEOPraHUYECKUX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI, IIPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOJCHHUE NMPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,



oTpaxkaromue (GU3MUECKUe M XUMHUYECKHE CBOIMCTBA TAJIOTEHOB M UX COCAMHECHH (BO3MOKHO
HCIIOJIb30BaHUE BHUJEOMATEpUaAOB), O3HAKOMIIEHHE C 00pasllaMu XJIOPUIOB (TaJlOT€HUIOB),
O3HAaKOMJICHHE ¢ oOpasumamMu ceppl M €€ COCAMHEHUSMH (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATepHanoB), HaOmoJeHHe Tmporecca OOyrauBaHUSL — caxapa MOJ — JEHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYE€HHE XUMHUECKUX CBOMCTB pa30aBlieHHON CepHOU
KHUCJIOTBI, TIPOBEJICHUE KaueCTBEHHOM peakluu Ha cylb(aT-uoH U HaOIIOJIeHUE IpHU3HaKa eé
NPOTEKaHUS, O3HAKOMJICHHE C (PM3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOKHO HMCIIOJB30BAHUE BUEOMATEPHUATIOB), 0Opa3iiaMu a30THBIX U (pochopHBIX yaoOpeHui,
MoJlydeHue, coOMpaHue, pacrlo3HaBaHWE W UW3YYCHHE CBOWCTB aMMHaKa, MPOBEICHHE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YyYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aHMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MeEAbI (BO3MOYKHO
HCIIOJIb30BaHUE BUJCOMATEPHAIIOB), U3yYEHHE MOJENeld KPUCTAUNIMYECKUX PEHIETOK aaMmasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TPOIECCOM aacopOIMU PAcTBOPEHHBIX BEIISCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoiaydeHne, COOMpaHue, pacro3HaBaHHE
Y W3y4YEHUE CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEJICHHE KAYeCTBEHHBIX pEakKIMii Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HMX IPOTEKAHUs, O3HAKOMJICHHE C MPOAYKIUEH
CHUJIMKATHOM TMPOMBIIUICHHOCTH, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a/ad 1o Teme «Baxkueimue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M UX COeTUHEHUS

OO0miass xapakTepUCTHKAa XHMHUYECKHUX DJJIEMEHTOB — META/JIOB Ha OCHOBaHUHM HX
nonoxkeHus B [lepuonnueckoit cucreme XxumMuieckux 3iemeHToB . 1. MenneneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeramuiMueckass CBs3b M METAJUIMYECKas KpUCTaJUIMYecKas
pemeéTka. DIEKTPOXUMUYECKUN psAll HaNpspKeHUH MeTauioB. Dusmyeckue M XUMHUYECKHE
cBoiicTBa MetayioB. OOmme cnocoObl MoxydeHuss MeTauioB. [loHATHE O KOPPO3UU METaNIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI MX OT KOoppo3uu. CruiaBsl (CTalb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: OJOKEeHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B Mpupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTUHEHUM.

[[lenoyHo3emMenbHBIE METAUIBl MarHuii W KajdblUi: nosiokeHne B [lepuoamueckoit
cucteMe xumudeckux sneMeHToB JI. M. MeHnneneeBa, CTpoeHHE UX aTOMOB, HaXOXKIEHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblvs. BaxkHeimme coennHeHus
KanmbIus (OKCUI, TUAPOKCU, conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux snemeHTo [ U.
MenneneeBa, CTpO€HHUE aToOMa, HaxoJaeHue B npupojae. Gusnyeckne U XMMUYECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH]IA ATFOMUHHSL.

Kenezo: mnonoxenune B Ilepumonuueckoit cucreme xumuueckux »snemeHtoB JI. .
MenneneeBa, CTpOEHHUE aTOMa, HaxOXAeHUE B mpupoae. Ouzndeckue 1 XuMUYECKHUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl u conu xenesa (II) u xenesza (III), ux cocras, cBoiicTBa u
MIOJIyYECHHE.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (IU3UYECKUMU CBOWCTBAMH,
M3y4YEHUE PEe3yIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO MCIOJB30BaHUE BUIECOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCHJA KAIBITUS U HATPHS C BOJOH (BO3MOXKHO MCITOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, MpollecCa TOPEHHUs XKeje3a B
KHCJIOpoJie  (BO3MOXXHO  HWCIIOJIb30BAaHHWE  BUIEOMATEPHANIOB), TMPU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajablus, alFOMUHUS, UHKA, xene3a (I1I) u xeneza
(IIT), memu (I1), HaOMrOIEHKME W OMKCAHUE MPOLIECCOB OKPAITMBAHMS TUIAMEHH MOHAMHU HATPHS,
Kausl U KaJblus (BO3MOXKHO HCIIOJNIB30BAHHUE BUACOMATEPUAIIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 110
TeMe «BaxHeWImne MeTallyIbl U UX COCIUHEHUS.



XuMus M OKpyxKamouas cpeia

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HM ueloBeKa. bezomacHoe MCnoiib30BaHKe
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas momois TpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKAIOMICH cpelbl (MpeeiibHas TOMyCTUMAasT KOHIICHTPAIHS
BemecTs, ganee — [1J1K). Poib XxuMuu B perieHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesxxcnpeomemmuuie ceasu

Peanuzanus MeXIpeAMETHBIX CBA3€H MpPU U3yUYEHUU XUMUHU B 9 Kilacce OCYIIECTBISETCS
yepe3 HCMOJIb30BAaHUE KaK OOMMX eCTECTBCHHO-HAYYHBIX IIOHSATHH, TaK W TIOHSATHUH,
SBIISIOIIMXCSI CHCTEMHBIMHU JUISI OT/AETIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mue ecTeCTBCHHO-HAyYHBbIC TOHSTHS: HAYYHBIH (akT, THIOTE3a, 3aKOH, TEOPHs,
aHalM3,  CHUHTE3,  KilacCH(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA dPPEKT, TEXHOJIOTHS, MATCPHUAIIHI.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUJ, H3OTOIMbI,
PaIMOAaKTUBHOCTh, MOJICKYJa, OJJIGKTPUYECKHI  3apsl, MPOBOJHHUKH, IOJYIPOBOJIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€MHUIIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, MIaHEThI, 3BE3 b1, CoHIIE.

buonorust: doTtocuHTe3, OpIXaHWe, OWocdepa, IKOcHCTEMa, MUHEpaIbHBIC YIOOPCHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIC BEIIECTBA.

['eorpadms: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIC IMOPOJBI, IIOJC3HBIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero o0Opa3oBaHUs
JIOCTUTAIOTCS B X0JIe 00Y4YEHUsI XMMUHU B €JUHCTBE Y4E€OHOM M BOCIIUTATENBHOM 1€ATEIbHOCTH B
COOTBETCTBUM C  TPAJAUWIMOHHBIMH  POCCHUHCKHMH  COLUMOKYJIBTYPHBIMH ¥  JYXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM IOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATIM3AIMN 00yYarOIIUXCA.

JIMYHOCTHBIE pe3yJbTaThl OTPaXKalOT T'OTOBHOCTh OOYYarOIIMXCSl PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMi M paCIIUpPEHHUE ONBITA ACSITEIbHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XMUMMUYECKONM HAyKM B JKM3HM COBPEMEHHOrO OOILECTBa,
CHOCOOHOCTH BJIAJIETh J1OCTOBEPHON MH(OpMAaLUMEe 0 MepeaoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 001IecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTaBICHNUS O COLMAIbHBIX HOpMax M IpPaBUIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOILIECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIEI0BAaTENIbCKOM, TBOPUECKOW M JPYI'MX BHJAX JESATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JEATEIbHOCTH NP BBINOJIHEHUH YY€OHBIX, IO3HABATEIbHBIX 33124,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3alMOIIOHMMAHHIO M B3aUMOIIOMOIIM B MpPOLECCE 3TOM y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHHE W TOCTYNKH CBOMX TOBAapHUINEH C MO3UIMHM HPAaBCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI MTOCJIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE  NPEJCTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIME OCHOBY JUIS
NOHMMAHUA  CYHIHOCTM HAy4HOM KapTUHbl MHpa, MpeJICTaBiIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX PA3BUTHUS MPUPOABI, B3aUMOCBA35AX YEJIOBEKA C IMPUPOJHOM CpEeNoH, O posn
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHbIE MOTHUBBI, HallpaBIEHHbIE HAa MOJy4YEHHE HOBBIX 3HAHMM MO XMMUH,
HeoOXoauMbIe Il OOBSCHEHUS HaONI0IaeMbIX TPOLIECCOB U SIBICHUN, IO3HABAaTEIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKOM KYJIbTYpHhI, B TOM YHUCIIE HABBIKOB CaMOCTOSATEIbLHOM paboThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JHUTEpaTypod, NOCTYMHBIMU TEXHHUUYECKUMHU CpEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JHO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJIEHHOCTU U YPOBHS 00y4YEeHHUs B lajbHeHeM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IEHHOCTH JKHU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTAHOBKM Ha 3[0pPOBbIM 00pa3 >KU3HU, OCO3HAHME IIOCIEACTBUI W HEMPUATHE BPEIHBIX
pUBBIYEK (YHOTpPeOJIEHUS alKOrojisi, HapKOTHKOB, KYpEHHs), HEOOXOAUMOCTH COOJIOACHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKMMHU BEIIECTBaMH B OBITY U pealbHOMH
KH3HU;

5) TPy10BOT0 BOCIIMTAHUS:

UHTEpeC K MPAaKTUYECKOMY U3Y4EHHUIO NMPOo(eccuil U Tpyaa pa3IMuHOro poja, yBaKeHHE K
TPyAy M pe3ylbTaTaM TPYAOBOM [EATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHUS
IOPEIMETHBIX 3HAaHUM 10 XWUMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAJIBHOW TPAaeKTOPUHU
IPOJOIDKEHU 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX HMHTEPECOB U CIOCOOHOCTH K XUMHH,



OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHeurHoi npogecCuoHaIbHON AEATEIbHOCTH U
Pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IIPO(ECCUOHAIBHON Cpesie;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTUYECKHU 11es1ecO00pa3HOe OTHOIIEHUE K MIPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOTO M 0€30MacHOro o0pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXMYECKOMY 310DPOBBIO,
OCO3HAHHE LIEHHOCTH COOJIIOJICHHS MPaBUIJI 0€30IaCHOTO TOBEACHUS MPH paboTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, IOJIydaeMble IPU HM3YyYEHUU XUMHHM, IS PEIICHUs
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOAHON CPENOH, Ul MOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBl, OCO3HAHUS TTTOOAIBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIEM U MyTel UX pelieHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOTHYECKOTO MBIIUICHUS, YMEHHUs PyKOBOJCTBOBATbCS UM B
[IO3HABATEJIBHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MmerampenMeTHBIX pPe3yIbTATOB BBINEIAIOT 3HAYMMBIC s (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIECHAYUHbIE TOHATHUS (3aKOH, TEOpHUs, MPUHLMUII, TUIOTe3a, (aKT, CUCTEMA,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
peaMeTax U MO3BOJISIOT HA OCHOBE 3HAHMH U3 ATUX MpeAMETOB (pOpMUPOBATh NMPEICTaBICHUE O
LIEJIOCTHOW HayyHOW KapTHUHE MHpa, U YHUBEpCalbHblEe Y4ueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHBHbIE, PEryJIsSTHBHbBIE), KOTOpbIE OOecrednBaoT (OpPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO U OCYILLECTBICHUIO YU€OHOM €A TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUS

Ba3oBble 1ornyeckue neiicTBus:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pPacKpbIBaTh CMBICT XUMHYECKMX TOHATHH (BBIIENSATH UX XapaKTEepHbIE IPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBSA3b C APYTUMH MOHATUSAMH), UCIIOIB30BAaTh MOHATHS Ul OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUM s KIacCUPUKAIUU
XUMHYECKHX BEIIECTB U XMMHUECKUX PEaKLUM, yCTaHABIUBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MeX/y 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCy X IeHUs (MHAYKTUBHBIE, 1€JyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOBI U 3aKIIIOUCHUS;

YMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHS (MPEAMETHbIE U METalpeMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIHOJb3yeMble B XHMHH, MPeoOpa3OBBIBaTh LIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YypaBHEHHE XHUMHYECKOM peakiud — TpU pPELlIeHUH YydeOHo-
MO3HABATEJIbHBIX 3a/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUNH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHUX DPEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3y4AEMBIX IIPOLIECCAX U SIBICHUSIX.

BbazoBble uccienoBarebckme 1elCTBUSA:

YMEHME HCIOJIb30BaTh IOCTABJIIEHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHHUA, a
Takkeé B KayecTBE OCHOBBI i (OPMHUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

NpUOOpETEHNE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M TPOBEACHHUIO YYEHHUUECKHX
HKCIEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJIOM IPOIIEecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €TI0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIIEHHMS M BBIBOJABI MO pe3yJibTaTaM MPOBEAEHHOIO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJIETaHHOM padoTe.

Pa6ora ¢ undopmaumeii:

yMEHHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETHPOBATH HH(POPMAIHIO PA3TUYHBIX BUI0B
U GOpM IIPEICTABICHMS], TOTYYaEMYIO U3 pa3HbIX HCTOUYHUKOB (HAy4HO-TIOMYJISIpHAs IUTepaTypa
XUMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POPMALIHIO;



YMEHHUE IPUMEHSTH Pa3IMuHble METO/IbI U 3alPOCHl MPU MOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOLIUX AAHHBIX, HEOOXOAMMBIX JJIs1 BHIIOJHEHUS y4eOHBIX U TO3HABATENbHBIX 33124
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIBb30BaHUS HH(OPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJIEHHE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpencTaBICHUS
UHPOPMALIMUM U WUIIOCTPUPOBATH peIlaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMU;

YMEHHUE HCIOJIb30BaTh U aHAJIM3MPOBaTh B IIpolecce ydyeOHOM M HcCiael0BaTeNnbCKON
NEeSITeIbHOCTH HH(POPMAIIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIHCKOTO X03HUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLe MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIPOCH (B XoAe auanora M (W) JAUCKYCCUH) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEAJIOKEHHS OTHOCHUTEIHHO BBITIOJIHEHUS
IpeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eJlaTh IPE3CHTALMI0 pPe3yJbTaTOB BBIIOJHEHUS XHUMHUYECKOIO
JKCIIEpUMEHTa (71a00paTOPHOTO OIMbITa, JabOpPaTOPHON pabOTHI MO MCCIECIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PEIIEHUM BO3HUKAIOIIMX IMPOo0JieM Ha OCHOBE y4éra
O0IMX WHTEPECOB W COTJACOBaHMS NO3MLUN (00CYXKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbI», KOOPJMHAIIUS COBMECTHBIX JIEHCTBUMA, ONpeeIeHUE KPUTEPUEB 110 OLICHKE KauecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

Pery1siTuBHBIEe yHHBepcalbHbIe y4eOHbIe AelicTBHA:

YMEHHUE CAMOCTOSITENIFHO ONPEACIATh e NesTeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHPOBATh CBOIO JIEATENBHOCTh, BBIOMPATh
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH NPEAJIOKEHHBIH aJTOpUTM JEeHCTBUH NpHU
BBHIITOJIHEHUH 33J1aHUH C y4ETOM TMOJNydeHHs HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUsiX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3yibTara 3asBICHHON LeH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTEHI, IIPe/IaraeéMble B YCIIOBUH 3a/IaHUI.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pe3yNbTaTOB MO OCBOSHHIO O0S3aTEIBHOTO COJCpIKAHUS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOH pabouell MporpamMMmol, BBIJIENSAIOT: OCBOEHHBIE
oOydarluMucs Hay4yHble 3HAHUS, YMEHHMS U CIOCOOBI JAeWCTBUMM, crneuuduueckue A
OpeaMETHOM 00sacTh «XUMUS», BUIBl JEATEILHOCTH MO TOJYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIUSIX.

K konuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OO YUAIOIINXCS YMEHUN:

® DACKPBIBATh CMBICII OCHOBHBIX XMMHUYECKHMX MOHSATHHA: aTOM, MOJIEKYJd, XUMHUYECKUI

BJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMeCh (OAHOpOAHAS U
HEOJHOPO/HAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHasi W MOJEKYISIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHas Macca, MaccoBas OIS XHMHYECKOTO
JJIEMEHTa B COCNWHEHHWH, MOJISIPHBIM OOBEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHUILIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKasl peakiys, KiaccupuKaus
PEaKIMiA: peaKIy COSTMHEHHS, PEaKIIUK PAa3IIOKESHHS, PEAKIIH 3aMEICHHS, PEaKIN
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIHH, TeIIOBON 3((EeKT peakiuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTadb, paguyCc aroma, XMMHUYecKas CBS3b,
NOJISIpHAs M HENOJsIpHas KOBAJICHTHAsl CBA3b, MOHHAS CBS3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBas 1051 BellecTBa (MPOLEHTHAs KOHLIEHTPALs) B PaCTBOPE;

® WJITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHA W TPUMEHSTH 3TH

MOHSATHS NPH ONMCAHUM BEUIECTB U UX MPEBPAICHUH;



® ICTIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJHKY [UIi COCTaBlIeHHS (opMys BeIIeCTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

® OTIpE/ICTISITh BAJCHTHOCTh aTOMOB DJJIEMEHTOB B OHHAPHBIX COCIUHEHUSX, CTEIEHBb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPHUHAUICKHOCTh BEIIECTB K
onpenenéHHOMY Kiaccy COeAuHEeHH 1o QopmynaMm, BHI XHUMHUYECKOW CBS3U
(KoBasieHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbici [lepuoanueckoro 3axona Jl. M. MenneneeBa: AeMOHCTpUPOBATH
MOHMMAaHHE TMEPHOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAaHEHHUS MacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHA ABOTaJIpo;

®OMHCHIBATh M XapakTepu3oBaTh Tabmuunyo ¢opmy [lepuoanyeckolr cucTeMbl
XUMHUYECKHX DJIEMEHTOB: pa3jnyaTh MOHATUS «TJIaBHas moarpynma (A-rpynma)» u
«moboynass noxarpynna (b-rpymma)», manble ¥ OOJbIIME TEPUOMABI, COOTHOCUTH
0003Ha4YeHMsI, KOTOpble UMeIoTCsl B Tabnuue «llepuoanueckas cucreMa XUMHUYECKUX
anemeHnToB J[. M. MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacrpeziefieHue UX MO JIEKTPOHHBIM CIIO0SIM);

e KilacCU(hUIMPOBATh XUMHUYECKUE SJIEMEHTH, HEOPTaHWYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY
sddexry);

® XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BEHIECTB PAa3IMYHBIX
KJIaCCOB,  IIOJATBEp)KJash  ONWCAHUE IPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIHil;

® [[POTHO3UPOBATh CBONCTBA BEILECTB B 3aBUCHUMOCTU OT HX Kaue€CTBEHHOIO COCTaBa,
BO3MOYKHOCTH MPOTEKaHUsI XUMUYECKHX MPEBPALIEHUN B Pa3IMUHBIX YCIOBHSIX;

® BEIUUCIIATE OTHOCHUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MaccChl BELIECTB, MAacCCOBYIO
JIOJIF0 XHUMHUYECKOT0 3JIEMEHTA Mo (opMyJie COEMHEHNSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peakinm;

® IPUMEHATh OCHOBHBIE OIEpaIlMM MBICIUTENIbHON AESITeNbHOCTH — aHallu3 M CHUHTES,
CpaBHEHME, 0000IIEHNE, CHUCTEMATH3aUI0, KIACCU(PUKAIMIO, BBISIBICHUE MPUYUHHO-
-CIEICTBEHHBIX CBSI3€M — JUUIS M3YYEHHUs CBOMCTB BELIECTB M XMMHUYECKHX pEaKLui,
€CTECTBEHHO-Hay4YHbIE ~ METOJIbl  NO3HaHUs  —  HAONMIOJeHWe,  H3MEpeHHue,
MOJIEIUPOBAHKE, SKCIIEPUMEHT (peabHbIi 1 MBICICHHBIH);

ecjeloBaTh IpaBWJIaM T[OJIb30BaHMS XMMHUYECKOM TMOCyIol U J1abopaTOpHBIM
000py/sOBaHUEM, a TaKKe IpaBHJIaM OOpalIeHHUs] C BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYSHHIO
U coOupaHuio Ta3000pa3HBIX BEIIeCTB (BOAOpPOJA U KHCIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM 10JIEW PAaCTBOPEHHOIO BEILECTBA, IJIAHUPOBATH
U IIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJoued U
KHCJIOT C TOMOIIBIO UHIUKATOPOB (JIaKMYcC, GeHON(PTaTICHH, METUIOPAHXK U APYTHE).

K xonmy oOydeHust B 9 kjacce mpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

® PacKpbIBaTh CMBICT OCHOBHBIX XHMUYECKUX MOHSATHH: XUMHUYECKHI 3JEMEHT, aToM,
MOJIEKYJa, NOH, KaTHOH, aHHOH, IIPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb,
IIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIIEHUS, XUMHYECKAs pPEaKLMsl, XUMUYeCKas
CBSI3b, TEIIOBOM 3P EeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, HJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PpeakIU HOHHOro OOMEHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKLUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUU,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEpPHOCTh, XUMHUUYECKas CBA3b
(KOBaJIeHTHasl, HWOHHAs, METAJUIMNYecKas), KPUCTAUIMYecKas peméTka, KOppo3us



METAJIJIOB, CIUIaBbl, CKOPOCTb XMMHYECKOM peakluu, IpeneiabHO JIOMyCTUMas
koHneHnTpauus [1JIK BemecTna;

® WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKMX IIOHATUH W TNPUMEHATH 3TH
MOHATUS [TPU ONMCAHUM BEIIECTB U UX MPEBPAICHU;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJHMKY JUIS COCTaBJeHHsS (OpMyn BemIeCTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OIIPEACIIATh BAJIEHTHOCTh U CTETIEHb OKUCIEHUS XUMUUYECKUX 3JIEMEHTOB B COCAMHEHUSX
pa3IMYHOrO COCTaBa, NPUHAMICKHOCTh BELIECTB K ONpPENEIEHHOMY Kiaccy
coeMHEHUH 1O (¢dopMmynaM, BHJ XHMHUYECKOH CBs3M (KOBaJCHTHAs, HOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKHX COCIMHEHUSX, 3aps]l HOHA IO XHUMHYECKOM
dopmyre, xapakTep cpelsl B BOAHBIX PAaCTBOPAX HEOPraHUYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pelIETKA KOHKPETHOIO BEILIECTBA;

e packpbiBaTh cMmbica llepuoanueckoro 3akona . . Menaeneesa u 1eMOHCTPUPOBATH €T0
NOHMMAaHME: ONKMCHIBATh M XapakTepu3oBaTh TabiamuHyio Qopmy Ilepuonnyeckoit
CUCTEMbl XHMHUYECKHUX OJIJIEMEHTOB: pa3luyaTh MOHATUS «JIaBHas moarpymma (A-
rpynna)» u «mnobounas noarpynmna (b-rpynma)», manele u GoJbLIME TMEPUOJIBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpPhIE HMEIOTCI B MEPUOAMYECKON Tabmuie, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHMX AJIEMEHTOB (COCTaB U
3apsij sapa, o01Iee YUCIo FIEKTPOHOB U paclpeielieHue UX IO AJIEKTPOHHBIM CIIOAM),
OOBACHATH O0IIME 3aKOHOMEPHOCTM B W3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJArPYIIl ¢ YYETOM CTPOCHUS
UX aTOMOB;

¢ KiIacCU(UIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YHCIy M COCTaBy Y4YacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEILIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETNIEHEW OKUCIEHNSI XUMUUECKHUX 3JIEMEHTOB);

e XapakTepu3oBaTh (OMHUCHIBaTh) OOIME U cHeHU(pUUECKUe XHUMHYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKAAsi ONMUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

® COCTABJIATh YPABHEHHMs DJIEKTPOJIUTHUYECKON AMCCOLMAIMM KHUCIIOT, IIEJI0YEN M COJel,
MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS peakluil HOHHOTO 0OMEeHa, YpaBHEHMsI PEaKIM,
MOJATBEPXKJAIOLINX CYHIECTBOBAHME TE€HETUYECKOW CBSI3M MEXJY BELIECTBAaMHU
Pa3IMYHBIX KJIACCOB;

® PacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX PeaKLuii;

® [[POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHHS, BO3MOKHOCTH
MPOTEKaHUsI XMMUUYECKUX MPEBPAILlEHUH B Pa3INYHbIX YCIOBUSAX;

® BHIYHCIIATE OTHOCUTENBHYI0 MOJIEKYJSIPHYIO U MOJISIPHYRO MaccChl BEILECTB, MAacCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COEMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPaBHEHUIO XUMHUYECKON peakuu;

ecoOm0laTh  MpaBMJa TOJB30BAHUS XUMHMYECKOH TMOCyZoH W 1abopaTOpHBIM
0o0OpyJIOBaHUEM, a Tak)Ke MpaBHUa OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKIHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U cOOMpaHMIO Ira3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKHCIIOTro ra3a);

® [IPOBOJUTH PEAKIMH, IMOATBEPIKIAIONINE KAYECTBEHHBIH COCTAB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMUI-, MOAMI-, KapOoHaT-, (ocdart-,
CUJIHMKAT-, Cynb(}ar-, TUIPOKCHI-UOHBI, KATUOHBI aMMOHHUS M HOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;

® [[PUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTEIBHON AESITEIbHOCTH — aHalu3 M CHUHTES,
cpaBHEHHE, OO0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBISBICHUE IPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl M3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHMA, €CTECTBEHHO-



HAyYyHbIE METOJbI TO3HAaHUS — HaONIOJEHWE, W3MEPEHUEe, MOJCIMPOBAHUE,
SKCIIEPUMEHT (PeabHbIi U MBICTICHHBIN).



Temarnveckoe IIIAHUPOBAHKE C YKa3aHUEM KOJIMYECTBA aKaJJIeMHUECKUX YacOB, OTBOIUMBIX
Ha OCBOCHHUE KaXJI0H TeMbI Y4eOHOTO MPEeMETa U BO3MOKHOCTH UCITOJIL30BAHUS 110 ATOH TeMe
AIIEKTPOHHBIX (IIM(PPOBBIX) 00Pa30BATEIBLHBIX PECYPCOB

Ne | KommuecTBo Tema KonnuectBo yacoB Ha 90P, 11OP
n/m 4acoB peaNM3alui0 MOTYJIS
«IIIKONBHBINA YPOK»
paboueit mporpaMmsI
BOCIIUTAHUS
8 kaacc
Pazjen 1. [lepBoHayanbHble XUMHYECKHE OHATHS — 25 4acoB
1 XuMus — Ba)kHas 1 bubanoreka
5 00J1aCTh €CTECTBO3HAHMS U LHOK
MPaKTUYECKOU https://m.edsoo.ru
JIeATETbHOCTH YeJI0BEKa [7f41837c
2 1 bubanoreka
20 BemecTBa 1 xumMnueckue IHOK
peakuuu https://m.edsoo.ru
[7£41837¢
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB — 47 4acoB
3 9 2 bubanoreka
Boznyx. Kucnopogn. [HOK
IMousTre 00 OkcHmax https://m.edsoo.ru
[7£41837c
4 10 bubnuoreka
Bonopoa. Ilonsitue o IHOK
KHUCIIOTaX U COJISIX https://m.edsoo.ru
[7f41837c
5 10 1 bubanoreka
Bona. Pacteopsl. [lonstue HOK
00 OCHOBaHHAX https://m.edsoo.ru
[7£41837c
6 18 OCHOBHBIE KIaCChI 1 BH6ﬁg¥eKa
gggg;r:;;cmx https://m.edso0.ru
[7f41837¢

Paspnen 3. [lepnoanueckuii 3axon u Ilepuoanyeckas cucrema xumudeckux iementosn /1. U.
MenpneneeBa. CtpoeHne aToM0B. XUMHYecKasi CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu — 27 4yacos

7 15 Ilepnonnueckuii 3aK0H U bubnuoreka
Ilepnonnueckas cucrema HOK
XUMHYECKHX AJIEMEHTOB /. https://m.edso0.ru
U. Mengeneesa. Ctpoenue [7f41837¢
aToma

8 12 XuMHU4ecKas CBS3b. 1 bubnuoreka
OKuCIUTENbHO- HOK
BOCCTAHOBUTEJIbHBIE https://m.edso0.ru
peaKknuu [7f41837c

PezepBHoOe Bpems — 3 yaca

O0mee koau4ecTBO YacoB o nporpamme — 102 yacos; PBII — 7 yacos

9 kjaacc
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BemecTBo n xumnuyeckue peakuum — 17 yacon

1 5 [ToBTOpEHME 1 1 bubnmoreka
yriyoJieHne 3HaHUH HOK
OCHOBHBIX pa3zesioB Kypca https://m.edsoo.ru
8 Kkacca [7f41a636
2 4 OcHOBHbIE BH6ﬁg§eKa
iiﬁ;jiiiioggmnﬁ https://m.edso0.ru
[7f41a636
3 8 DIIEKTPOTUTHIECKAs bubnuoTeka
JUCCOITHAIIHSL. 1HOK
XHUMHYECKUE PEAKLIUU B https://m.edso0.ru
pacTBopax (7412636
HeMmeranianl 1 UX coeANHEHHUS — 25 4acoB
4 4 OO0mras xapakTepuCTUKa 1 BrommoTexa
XUMHUYECKUX DJIEMEHTOB LHOK
VIIA-rpynnsl. ['anorenst https://m.edsoo.ru
[7f41a636
5 6 OO01mas xapakTepucTHKa 1 bubnuoreka
XUMHYECKHX DJIEMEHTOB IHOK
VIA-rpynmsl. Cepa u e€ https://m.edsoo.ru
COEIMHEHUSI /7412636
6 7 OO01mas xapakTepucTHKa bubnuoreka
XUMHYECKHX DJIEMEHTOB IHOK
VA-rpynmnsl. A3oT, https://m.edso0.ru
docdop n ux coequHeHns [7f412636
7 8 OO6mmas xapakTepucTHKa 1 bubnuoreka
XUMHYECKHX 3JICMEHTOB HOK
IVA-rpynnel. Yraepon u https://m.edso0.ru
KPEMHUI ¥ MX COEANHEHUS [7f412636
MeTtaJjuibl M ux coequHenusi — 20 yacon
8 4 bubnuoreka
OO6mue cpoiicTBa LIOK
METaJUIOB https://m.edso0.ru
[7f41a636
9 16 1 bubnmoreka
Baxkneiimue MeTanisl U HOK
UX COCAUHECHUS https://m.edsoo.ru
[7f41a636
XuMHus M OKpysKawmas cpeaa - 3 yaca
10 3 BemecTBa u Matepuansl B bubnuoreka
JKM3HHU YeJI0BEKa 1HOK
https://m.edsoo.ru
17412636

PesepBHoe Bpems — luaca

O01ee KOJTUYECTBO YacOB M0 nmporpamme — 66 yacos; PBII — 5 yacos
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