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COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayanbHble XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUU B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena u BemecrBa. PuU3NYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax MO3HAHUS B XMMHUHU. YHMCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMecei.

ATOMBI M MOJIEKYJIBl. XHUMHYECKHE »dJIeMEHThl. CHUMBOJIBI XHMHUYECKUX
3neMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYCHUE.

Xumuueckass (opmyrna. BaleHTHOCTP aTOMOB XHUMHYECKHUX OSJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHocHuTENbHAS MOJEKYJIsIpHas Macca. MaccoBas 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Mosib. Monsipaas Macca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COSTUHECHUM.

dusnyecKkue U XUMHUYECKHUE SBIICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHUsS MacChl BEUIECTB. XuMHUueckue ypaBHeHus. Kiaccuduxanus
XUMHYECKUX PEaKIHi (COeAMHEHUS, PA3I0KEHUs, 3aMEIICHHsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHbIM O0OpPYAOBAHHEM, U3YUEHHE U ONMUCAHUE
bU3MYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJAEHCAlUsd BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, MPOKATUBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KUCJIOTOM) SIBJICHUM, HAOJIOICHHE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakuui (pasyioKEeHHE caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3loKeHHE THUIAPOKCHIIA
Menu (II) mpu HarpeBanun, B3auMoAeicTBHUE xkele3a ¢ pacTBopoM conu meau (ID),
M3y4eHHE CIOCOOOB PA3CIICHHs] CMECEH: C MOMOIINBI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWUIAIUSA, XpoMaTorpadus, MpoBEACHNUE OUYNCTKHA TOBAPEHHOMN
colv, HaONIOJCHWE W  ONMUCAaHWE  pe3yJIbTaTOB  MPOBEACHHS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHAE MOJEIEH MOJEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe 1M HCOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopoa — 3JeMEHT U MPOCTOE
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoicTBa (peakuuu ropenusi). Oxcunbl. IIpumenenue kuciopona. CrnocoObl



MOJIy4YeHUsT KHUCIIOpoJa B JlabopaTopud U MpombiiieHHOCTH. Kpyrosopot
KHciopoaa B mpupojie. O30H — aJioTporiHasi MoAU(UKAILIKS KUCTOPOa.

TeroBoll 3P(GEeKT XUMUYECKON pEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/1yXa, yCUJICHUE TapHUKOBOTr0 3 dekTa, papylieHue 030HOBOTO CIIOS.

Bogopon — »memeHT uM mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupojsie, Gunyeckue MW XMMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nosnyyeHus. Kuciorsl u comnu.

Monsipabiii  00b€M  ra3oB. Pacy€Thl 1O XUMHUYECKUM  YPaBHECHHSIM.

dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputelnb. PacTBOpEI.
HaceblllieHHbIE M HEHACHIIIEHHbIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAaHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccudpuxanus nHeopranumdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromniue  (OCHOBHBIE, KHUCIOTHBIE, aMpOTEpHBIE) U
HecosneoOpasyromue. HomeHnknatypa okcugoB. Du3ndyeckrue W XUMHUYECKHUE
CBOMCTBa OKCUJIOB. [TonyueHnue okcuaoB.

OcHoBanusi. Knaccudukanus ocHOBaHHMM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknaTypa ocHoBaHuil. PU3HUECKHE U XHMHYECKHE CBOKCTBA
ocHoBaHui. [lonydyeHne oCHOBaHUU.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHE CBOMCTBAa KUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa cosneil. @u3nyeckue U XMMHUUYECKHUE CBOMCTBA COJICH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXKIY KiIacCaMU HEOPTAaHUYECKUX COCTMHEHUH.

Xumuueckuii IKCcnepumenm:

KA4ECTBEHHOE ONPEACIECHUE COJIEPKAHUS KUCIOPOIa B BO3AYyXE, MOJyUYEHHUE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOJaa, HabI0/IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (mokapa), O3HAKOMJICHHE C o0Opa3llaMHd OKCHJIOB U
OMMCaHUWE HUX CBOWCTB, MOJydeHUE, COOMpAaHHE, PACMIO3HABAHME U HU3YUYCHHUE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MO’KHO HCIIOJIb30BAHUE BHJIEOMATEPUANIOB), HAOJIOJIEHHE OO0pa3loB BEIIECTB
KOJIM4YecTBOM 1 MOJb, HCCIIeIOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJIAMHU
(HaTpuem M Kanbl[eM) (BO3MOKHO HMCIOJIb30BAaHUE BUACOMATEPHUAIIOB),



UcclieJoBaHUEe O00pa3lOB HEOPraHMYECKUX BEIIECTB Pa3JIMUHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKU MHAMKATOPOB B PACTBOpPAx KUCIOT U IIENIOYEH,
u3ydeHue B3amMmojericTBus okcuaa Memu (I1) ¢ pacTBopoM CepHO#M KHCIIOTHI,
KUCJIOT C METaJUIaMH, pPEeaKkUUi HEUTpalu3aluu, IOJYy4YeHUE HEepacCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaJUIa APYTMM W3 PACTBOpa COJIM, PEUICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad 10 Teme «BakHeullue KIacchl HEOPraHUYECKUX
COCIMHECHUI.

IHepuoagnuecknit 3axkoH u Ilepumoguyeckass cucreMa XUMHYECKHUX
iemenToB JI. U. MenneneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEaKIUU

[lepBble TOMBITKK KiIacCU(PUKAIMK XUMHUYECKUX dJeMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJEMEHTOB (IIETOYHBIE M MIEJTOYHO3EMEIbHbIE METaJUIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3ytoT aM(OTepHbIE OKCHUJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckasi CHCTEMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MenneneeBa.  KoporkomepruogHas U JUIMHHONEPUOIHAs dbopmbl
[Tepunonnueckoit cucreMbl xumuueckux dmneMmeHToB . . Menneneesa. [lepuoabt
u rpynmbl. OuU3NYecKuil CMBICT MNOPSAKOBOrO HOMEpA, HOMEPOB NEepuoja U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J0Yek aToMoB TMepBbiXx 20 XUMUYECKHX DIJIEMEHTOB
[Tepuognueckoit cucremnl JI. M. MengeneeBa. XapakTepHUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero noJioxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB 10 TPYIIIIaM U MEPUOJAM.

3nauenue Ilepuoauueckoro 3akoHa u [leproanueckoi CUCTEMbl XMMUYECKUX
BJIEMEHTOB U Pa3BUTUA Hayku W npakTuku. [[. . MenaeneeB — y4y€HbI U
rpaXkJ1aHUH.

Xumuueckass cBs3b. KoBaneHTHast (MmoJsipHas W HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX PJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi.  OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iporniecchl okucneHus: 1 BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BENIECTB METAJUIOB M HEMETAIJIOB, B3aUMOJICHCTBHE
TUAPOKCHIA LIMHKA C PACTBOPAaMHM KHUCJIOT M UIEJIOYEH, IMPOBEAECHUE ONBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
(ropenue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mexcnpeomemmunle cea3u



Peanuzanusa MexXnpenMETHBIX CBSI3€M MpW M3y4eHUHM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 UCIOJIb30BaHUE KaK OOIIUX €eCTeCTBEHHO--HAYUYHBIX
MOHATUM, TaK U MOHSATHH, SBIISIOIINXCS CUCTEMHBIMU I OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHaJu3, CHHTE3, KilacCudUKanus, MEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, UBMEPEHUE, MOJIENb, ABJICHUE.

®usuka: Marepusi, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH],
U30TOIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHOe€ COCTOSIHUE BEIECTBA, ra3, (PU3MUYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, IUIAHETHhI, 3BE3/1b1, CONHIIE.

buonorus: potocunTes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpaNbl, TOPHbIE TOPOBI,
MOJIE3HBIE UCKOTIAEMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYECKAs peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOICTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUI U HX
COEMHEHUII B COOTBETCTBUM C TOJIOKEHHEM »3yeMeHTOB B Ilepmoamueckoi
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJIBI XMMHUYECKOW CBSI3H. THIBl KPUCTAIIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKHUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMU4ecKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy Yy4YacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIUIOBOMY 3ddekTy, 1o
M3MEHEHUIO CTETICHEH OKUCIECHHSI XMMHYECKHUX 3JIEMEHTOB, IO OOPATHUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyecko peakuuu. llonstue o0 oOpaTUMbIX U
HEOOpaTUMBIX XMMHUYECKHX peakiusix. [[oOHITHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTne 0 xumnueckoM paBHoBecun. DAKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHYECKOW PEAKIUU U IIOJOKEHUE XUMHUUYECKOIO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  AJEKTPOHHBIM  OanaHC
OKHCJIUTENIbHO-BOCCTAHOBUTENBHONU peakuuu. COCTaBICHUE YPaBHEHUN



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKUUA C HCHOJB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCONUALIANA. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHn3Mm AucCOLMAlMM BEIIECTB C Pa3JIMYHBIMU BHIAAMHU
xumuyeckoi cBsizu. Crenens aucconuanuu. CUiabHbIE U CIa0ble dJEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKaHUs peakIuii HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YpaBHEHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMW M COJEHd B CBET€ MPEACTaBICHUN 00  BIEKTPOJUTUUYECKON
nucconuanuu. KauecTBeHHbIE peakiuy Ha HOHbI. [IoHsiTHE O THIpOIN3€e CONei.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIIECTB — METAUIOB W HeMeTauioB (rpadura W ajiMasza), CIOXKHBIX BEIECTB
(xmopuma HaTpusi), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTU XMMHMUYECKOW pEeakinu
OT BO3JEUCTBHUS PaA3IUUHBIX (DAKTOPOB, HCCIEAOBAHUE DJIECKTPONPOBOJIHOCTH
pacTBOpOB BEUIECTB, IMpollecca JAUCCOLMAIMUA KHUCJIOT, WIEJI04Ye U Ccojeu
(BO3MOXKHO  WCIOJIb30BaHHE  BHUJEO MaTEpPHAlOB), IMPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUs  peakiuid  HMOHHOro  oOMEHa
(oOpazoBaHme ocangka, BbIACICHHE Tas3a, OOpa3oBaHUE BOJBI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIMUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUI
(ropeHue, peakiMu paslIoKeHUsl, COEIMHEHUsI), pPAClIO3HABAaHUE HEOPTraHUYECKHUX
BCIIECTB C IIOMOIIBI0 KA4YECTBEHHBIX pEaKIUMi HAa HOHBL, pELICHUE
JKCIIEpUMEHTAJIbHBIX 3aa4.

Hemerasyibl 1 MX COeIMHEHUA

OO6mast xapakTepucThka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHMYECKHE CBOWMCTBA Ha TMpUMEpe  XJopa
(B3auMoneiicTBUE € METaJUIaMH, HEMETaUIaMHy, IIeJo4aMu). XJIOPOBOAOPO.
CongHasi KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4eloBeKa. BaxHeWmine XJIopuabsl U UX
HaXO0XJCHHUE B PUPOLE.

OO6mrast xapaktepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (PU3MYECKUE CBOWCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U Cepbl. AJUIOTPOITHBIE MOIU(MUKAIINN KUCIOPOa
U cepbl. XuMUYecKue cBocTBa cepbl. CepoBOOpOa, CTpoeHUe, (pu3ndeckue u
XUMuyeckre cBorcTBa. OKCHIBI CEepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kucnora, ¢u3HUecKMe W XHUMHYECKHE CBOWCTBa (0Omue  Kak
MPEACTaBUTENS Kjacca KHUCJIOT u cruerupuyeckne). XHUMHYECKHUE PEaKIIHH,
JeXalue B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a TMOJYyYEeHHUs] CEPHOW KHUCIOTHI.
[Ipumenenune cepHoil KUCIOThL. CONIM CEPHOM KUCIIOThI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COEIUHEHHM B TMpuUpoje. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIeH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE O],
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHs. A30T, pacCIpOCTpaHEHUE B MPHUPOJE,
dbuznueckue U XuMU4Yeckue cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
dbu3nYecKue U XUMHUUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coam aMMOHUS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToydyeHue, (U3NYecKrue U XUMHUUYECKHUe
cBoiicTBa (0OlIME Kak MPEACTAaBUTENs Kjacca KHCIOT U crenuduyueckue).
Ucnonw3oBanne HUTPATOB W COJIGM aMMOHHS B KadyeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XMMUYECKOE 3arpsi3HEHUE OKPYXKalolel cpe/ibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKAMW, 3arps3HeHUEe BO3[yXa, NOouBbl W BoA0EMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢Gocdopa, GUMIECKHME U XUMUUYECKHE CBOWCTRA.
Oxkcun docdopa (V) u pochopHas kuciaora, pu3NIeCKue U XUMUIESCKHUE CBOWMCTRA,
nonydenue. Mcnonb3zoBanue pocharoB B kauecTBe MUHEPATBHBIX yIOOPEHUI.

O6mas xapakrepuctuka anemMeHToB [V A-rpymnmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCICHHUA.  YTIEpol,  aJUIOTPOIHbIC
Moau(UKALMK, pPACHpPOCTpaHEHHEe B TpPHUPOAE, (PUINYECKHME U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoge. OKCuabl yriepoaa, ux
¢uznueckre M XUMHUYECKHE CBOWCTBA, JEWCTBHE HA JKHUBBIE OpPTraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJOTUYECKHE TMPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriiepoaa (IV), runore3a r100aJbHOTO TMOTEIJICHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCI0Ta U €€ cou, X GU3NICCKUE U XUMMUYECKHE CBONCTBA,
nojiyueHue u mnpuMeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIIEHHOCTH M CEIBHCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCTMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTHIICH, 3TaHOJI, IITUMIEPUH, YKCYCHasl KUCIIOTA).
[IpupoaHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIA Ta3, HEDTH),
MPOAYKTHl WX mepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIICHHOCTH.
[TorsiTHe 0 OMONOTMYECKHN Ba)KHBIX BEIIECTBAX: KUpaX, OelKax, yrieBoaax — U UxX
poiii B OKM3HM 4eloBeKa. MarepuaibHOE €JUHCTBO OPraHUYecKUX U
HEOPraHUYECKUX COCTMHEHU.

KpemHunii, ero ¢usmueckue W XUMHUYECKHE CBOWCTBA, TMONy4YeHUE U
npuMenenne. CoeauHeHus KpemHHUsi B mpupoge. OOmue mnpeicTaBieHUs 00
okcuse kpemuus (IV) u kpemHueBoil kuciore. CUIMKAThl, UX UCIOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTH. Ba)kHeilline cTpoUTeNbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOimeMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTENIbHBIX MATEPUAJIOB B MIOBCEAHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHUe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, OMBITHL, OTpa)xarmue (HU3NYECKUe U XUMHYECKHE CBOMCTBA
rajjoreHOoB M HX COEIUHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOR),
O3HAaKOMJICHHME ¢ oOpa3naMu XJOPUIOB (TajJOreHHUJIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  CcoeAMHEHUSIMH  (BO3MOXKHO  KCIIOJIb30BaHHE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTHI, M3YYCHHUE XUMHUYECKUX CBOMWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHON peakiuu Ha cyiabdar-
MOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3HMUYECKUMHU
cBoiicTBamMu azora, ¢ochopa W HX COCIUHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3amMu a30THBIX U (HOchHOpHBIX YAOOpEHUH, MoTyyeHue,
coObupaHue, paclo3HaBaHWE U HW3YYCHHUE CBOWCTB aMMHaka, TIPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS M (ocdaT-MOH U U3yUCHHE MPU3HAKOB
WX TPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, dymwiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM W
YCTPOICTBOM MPOTUBOTas3a, MojyuyeHue, coOupaHue, pacrlo3HaBaHUE U H3yUCHHE
CBOMCTB YIJIEKHCIIOT'O ra3a, IpOBEJCHNE KauyeCTBEHHBIX peakluii Ha KapOoHaAT M
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMIICHHUE C
OPOIYKIHUEN CUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelIe HeMeTauIbl 1 UX COSIUHEHUS.

MeTaujibl 1 MX COeTUHEHUS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHuss B llepuognueckoin cucreme xumuueckux asnemMeHtoB J[. W
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHKeHU MeTasoB. OU3ndYecKkue U XMMUYECKrue CBOMCTBa MeTaiioB. OOmue
crocoObl TonyyeHus MeTauioB. [IOHSATHE O KOPpPO3UHM METAJNIOB, OCHOBHbIC
crocoObl 3aluThl UX OT Koppo3uu. CmiiaBbl (CTajb, YYryH, IIOPaTFOMUHUMA,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY M IPOMBIILICHHOCTH.

[Ileounble MeTauibl: MoJIoKeHUE B [leproamyeckon cucteMe XMMUYECKHUX
snemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUabl U



TUAPOKCHUABI HATpusd MW Kanus. lIpuMeHeHuWe WIEIOYHBIX METAI0OB MW UX
COCIMHECHUM.

IllenouyHO3EMENBHBIE METAIBI MAarHUM M KaJdbIUM: IIOJOKECHHE B
Ilepuonnueckon cucrteMe xumudeckux sneMmeHToB 1. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HAaXO0XJI€HUE B IIpupoje. PU3nUECcKrue U XUMUYECKHE CBOMCTBA MarHus
u Kanblus. Baxueilmue coequHeHHs KaublUs (OKCHI, TUIPOKCUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHUSI.

AnoMUHMI: TIOJIO)KeHUE B Ilepnoanueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHME aroma, HaxoxkieHHe B Ipupone. dusnueckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AM(OTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
. MengeneeBa, CTpOE€HHE aTroMa, HaxoXkiaeHue B mpupoae. dusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCUIbI, THAPOKCH bl U conn kenesa (I1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pasllaMd METAIOB M CIUIaBOB, HX (PU3HUECCKUMHU
CBOMCTBaMH, U3Y4YEHHE  PE3YJIbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJEUCTBHUS OKCHIA
KaJIbLIUSI M HATpUsl C BOJOM (BO3MOYKHO HCIIOJIB30BaHUE BHUAEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS KEJIE3a B KUCIOPOJIE
(BO3MOXHO  HCIIOJIb30BaHHWE  BUACOMATEpPUAJIOB), TPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEaKUMW HA WOHBI: MarHus, KaJbLUs, aJIFOMUHUSA, LIMHKA, XKeje3a
(I u xene3a (III), meau (I1), HaOMOKEHNE M OMKMCAHKE IIPOIECCOB OKPAITHBAHUS
IUIJAaMEHW MOHAMHU HATpus, Kalusid M Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
Y TUJIPOKCHUA LIMHKA, PEIICHNUE YKCIEPUMEHTAIBHBIX 3a1a4 110 TeMe «Baxknenune
METAJUIBI U UX COCIUHEHUSI.

XuMHUSA ¥ OKpY KaOUIas cpeaa

BemecTtBa m Marepuasnibl B ITOBCEIHEBHOM >KM3HM 4YeJIOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakiuii B ObiTy. IlepBas momoinp mpu
XUMHUYECKHX 0KOrax U OTPABJICHUSX.

XHUMHUYECKOE 3arpsA3HEHHE OKpY)Karouled cpeanl (mpenesibHasi JOMyCTUMAast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3K0JIOTMYECKUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

U3y4YeHHEe O0pa3l0B MaTepHANOB (CTEKIJIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzammst MeXNpeaMETHBIX CBsS3€H NpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIMOJb30BaHWE KakK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHSATHSA: HAyYHBIH (DakT, ruUmoTes3a, 3akKoH,
TEOpHWs, aHalu3, CHHTE3, KilacCUpUKANWsI, TEPHOIUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJEIb, SBJICHHE, MapPHUKOBBINA
s eKT, TEXHONOTUs, MAaTEPUAIIBI.

dusnka: Marepus, aToM, OJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKIU]I,
M30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, SJCKTPUYCCKUN 3apsia, TPOBOIHHUKH,
MOJIYTIPOBOAHUKH, JUAJICKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, pAaCTBOPUMOCTb, KPUCTAIITMYECKAsT
peméTka, CIuiaBbl, (PU3WYCCKHUE BEIUYHMHBI, CAMHHIIBI U3MEPEHUS, KOCMHUYECKOC
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢ortocuHTe3, NbIXaHHWE, OMOcdepa, IPKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rumpocdhepa, MHUHEpPATbl, TOPHBIE  TOPOIHI,
MOJIC3HBIC NCKOITaeMbIe, TOTUIUBO, BOIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHMS MPOrPAaMMbl  OCHOBHOTO OOIIETo
o0pa3oBaHus JOCTUTAIOTCS B Xo0Jie¢ OOy4eHMS XMMHUHU B €IUHCTBE Yy4eOHOW U
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWJIAaMH M HOPMaMU TIOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLMAIIU3ALIUUA O0yUarOIITUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaromMXcs
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTHBHBIX IIEHHOCTHBIX OpPUEHTAMA U
paciIpeHue OMbITa JESITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCITUTAHMS

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HaCJEeIWI0, TOHMMAaHUA 3HAYEHUS XMMHUYECKOM HAyKh B JKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW MHpOpMaIHeil o
NEPEIOBbIX JOCTHKEHUAX M OTKPBITUSAX MHUPOBONM W OTEUECTBEHHON XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPOHUCTBE MHpa U 0OIIECTBA;

2) rpaIaHCKOr0 BOCITUTAHMSA:

IOPEACTaBICHUS O COLUMAJIbHBIX HOPMax M TMPaBWIAX MEXKIUYHOCTHBIX
OTHOIICHUH B KOJUJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATENbCKOM, TBOPYECKOM M JOPYrHX  BUIAX
JESTENBbHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOM COBMECTHOW NEATENBHOCTH TPH
BBIMIOJTHEHUU y4YEeOHBIX, TIO3HABATEIBHBIX 3a/1ad, BBIIOJIHCHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHHIO
M B3aUMOIIOMOIM B TIPOILIECC€ OTOM Y4eOHOW MESITENbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEJECHHWE U TMOCTYNIKM CBOMX TOBApHIIEl ¢ NO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHMS MOCIIEICTBUIN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMSI:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BELIECTBE M XUMHUUYECKOW PEaKLuH,
COOTBETCTBYIOIIMUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M COCTAaBIIIOLINE
OCHOBY JIJIsI TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBA35X 4YEJIOBEKa C
MPUPOJTHOMN CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJILHBIE MOTHWBBI, HANIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHHUU IO
XAUMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SIBICHUH,
MO3HABATEIbHOM, MH(OPMALMOHHON M YUTATENbCKOW KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHON PabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYCHHWIO W TO3HAHHWIO, J0003HATEILHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHHUIO, TMPOCKTHOM W  HCCIEAOBATEIbCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOYYCHHUS B
JIaTbHEUIIIEM;

4) (popMupoOBaHHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBI 00pa3 >KW3HHW, OCO3HAHWUE ITOCIICIACTBHHA H
HENIPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIIOZICHUS TMpaBUi OE30MACHOCTH TMpU  OOpAIICHHH C
XHMHYECKUMU BEIICCTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUI0 Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAYy W Pe3yibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIIC Ha
OCHOBE IIPUMEHEHHUs TMPEAMETHBIX 3HAHMM 110 XWMHH, OCO3HAHHBIH BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOKCHUS 00pa30oBaHus C YIETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCIIeHON MpodeCcCHOHANBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 9KOJIOrM4eCKOro BOCIUTAHMA:

HKOJIOTHYECKHU IIeJieco00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
paBMII 0€30MaCHOTO OBEACHUS TP paboTe ¢ BEIIECTBAMU, a TAKXKE B CUTYAIUSX,
YTPOKAIOIIUX 37J0POBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPY’KAIOIIEW MPUPOJHON CPENOH, ISl TTOBBIICHUS
YPOBHS  DKOJOTUYECKOW  KYJIbTYpPBHI, OCO3HAaHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HMX pEeIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW Y COUMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe wMeranpeaMeTHBIX pe3yJbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHA (3aKOH, Teopwus,
MPUHIINAT, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JAPYTOe.), KOTOPHIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MPEIMETaxX W TMO3BOJISIOT Ha
OCHOBE 3HAHHWM W3 ITUX MPEAMETOB (POPMUPOBATH MPECTABICHUE O IEITOCTHON



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIE), KOTOpblE oOOecneunBaloT (OpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHHUIO Yy4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbLHbIE yUeOHbIE JeiicTBUSA

ba3zoBble JJornueckue 1ecTBUs:

YMEHHUS HCIOIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHUU: PACKPBIBATH CMBICI XUMHUYECKUX TMOHATHM (BBIACIATh MUX XapaKTEpHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JAPYTMMHU TOHSITHUSIMH), WCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUN, BEIOUPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEeaKInid,
yCTaHABJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3y4YCHUS,
CTPOUTH JIOTUUECKHE PACCYXKACHUS (MHAYKTUBHBIC, ICAYKTUBHBIE, 10 aHAJIOTHUH),
JienaTh BBIBOJBI U 3aKJIFOUCHUS,

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CAMBOIMYECKHUE (3HAKOBBIE) MOJICIIH, UCIIONB3YEMbIE B XUMHUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a/71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUI BBIABIATh U XapaKTEPHU30BaTh CYIIECCTBEHHBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3yUAEMbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBble ncciiefoBarebCKHe JeiCTBUA.

YMEHUE HCIOJIb30BAaTh IOCTABICHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TakK)Ke B KauyecTBE OCHOBBI s (HOPMHUPOBAHUSI TUMOTE3BI TIO
IIPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONBITa M0 IUIAHUPOBAHUIO, OPraHU3AlMU M TPOBEACHHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHWE HaONI0JaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro pe3yJbTat, (OPMYIHPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIEIOBAHMS, COCTABISTh OTYET
0 MpoJIeTTaHHOM pabore.

Pabora ¢ unpopmanmueii:

yMEHHE BBIOWpATh, AHAIM3UPOBATh W WHTEPIPETHPOBATH HWH(OOPMAIUIO
pPa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOTYyYAEMYIO U3 pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUsl, CIPAaBOYHbIC
mocoOusi, pecypcsl MHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPECUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE NPHUMEHSITh Pa3IHYHbIE METOJBl M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMaIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJI BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOr0 THUIIA, TPUOOPETEHUE OMbITA B
00JaCTM  MCHOJB30BaHMUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIbHYIO (OPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMami,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE HCIOJb30BaTh W AaHAIM3UPOBATh B Tpolecce ydyeOHOH U
UCCJIeI0BATEIBCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIIOPTAa HA COCTOSHUE OKPYKAIOIIEeH MPUPOIHOM
Cpelibl.

KommyHuKkaTHBHBIE YHUBeEpPCcAJIbHbIE YUeOHbIe 1eCTBHUA:

YMEHHS 3aJlaBaTh BOINPOCHl (B XOJ€ Juanora W (MJau) AMCKYCCHH) IO
CylmIeCTBY  oOCyXJaeMod  TeMbl, (OPMYJIHPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPEJIJIOKEHHOM 3a/1auu;

YMEHHUS  MPEJCTaBISATh  TOJYYEHHbIE  PE3yJbTaThbl  IO3HABATEIHHOU
JESATEIbHOCTA B YCTHBIX W THUCBMEHHBIX TEKCTax; JeNaTh MPEe3eHTAIUI0
PE3YJIHTATOB BBHIMOJHEHUS XMMHUYECKOr0 HKCIepUMEHTa (1abopaTOpHOTO OMBITA,
1ab0opaTOpHOM pabOTHI 1O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTpPYAHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATENBCKONW  JIESITENBHOCTH  NpPU  PEUICHUHU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIAUHAIIUS
COBMECTHBIX JCHCTBHI, OIpEIEICHUEe KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PerysiTUBHbIC YHUBepPCaIbHbIE Y4eOHbIE 1eCTBHSA:

YMEHUE CaMOCTOSITENILHO OMNPEAENATh LENU JESITENIbHOCTH, IJIaHUPOBATh,
OCYILECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEIBbHOCTD, BEIOMpATh Hanboee d(pPpeKkTuBHBIC CIIOCOOBI peleHns YIeOHbIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIBHO COCTaBIATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIA  QITOPUTM JECUCTBUM NIPU BBINOJHEHUHM 33aJaHUA C y4ETOM
MOJTyYEHUS] HOBBIX 3HAHMN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBAaTh COOTBETCTBUE IIOJIYYEHHOIO pe3yibTaTa 3asBICHHOW LIEJH, YMEHHE
MCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B yCIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00SA3aTEIBHOIO
COJIepKaHMsl, YCTAHOBJIEHHOTO JIaHHOW deaepaibHOil paboueld Mporpammoi,
BBIJICJIAIOT: OCBOCHHbBIE 00YYAIOUIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NedcTBUM, crneuudpuyeckue s TOpeAMETHOM o0macTu  «XUMHS», BHJIbBI
NEATENbHOCTA MO  TOJYYEHUIO HOBOTO  3HAHMS, €ro HHTEPIpPETAlNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0OYJaIOIIUXC YMEHUI:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKUX MOHSATHUI: aTOM, MOJIEKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOHASE M HEOIHOPO/AHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJb, AIJIEKTPOOTPULIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XUMHUYECKasi peakius, KiacCUPUKAIMs peakiuil: peaxiuu
COCIMHECHUS, PEaKIMU pa3I0KEHUSA, pPEaKIUu 3aMEIICHUs, PEeaKIuu
oOMeHa, HK30- U SHJIOTEPMUUYECKHUE PEAKIINH, TEII0BOU AP (EKT peakiuu,
SAPO aroMa, DJIEKTPOHHBIM CIIOW aToMa, aTOMHas OpOWTadb, paguyc
aToMa, XMMHYECKasi CBSI3b, MOJIIPHAS W HEMOJIApHAasi KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTHMOH, aHWOH, PACTBOP, MAcCOBasl JOJIsl BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKUX TOHATHUH H
OPUMEHATH 3TH MOHITHS MIPU OMMCAHUU BEIIECTB U UX NPEBPALLICHUI;

e HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY [UIsl COCTaBJICHHS (HOpMyl
BEILECTB U YPAaBHEHUI XUMHYECKUX PEAKIIUI;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTeNeHb  OKHCJCHHUS  DJEMEHTOB B  OHHApHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OMPEACIEHHOMY KJIAcCy COEIMHEHUU I10
dbopMynaMm, BHI XUMHYECKOM CBs3U (KOBaJEHTHAs W MOHHAs) B
HEOPraHMYECKUX COCTMHEHUSAX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUUYECKHX 3JIEMEHTOB OT MX IOJO0XKeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPaHEHMSI MacChbl BELIECTB, MOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTaipo;

e OINHWCHIBATH UM XapakTepu3oBaTh TabmuuHyro ¢opmy llepunonnueckoit
CHCTEMBl XMMHMYECKMX DJJEMEHTOB: pa3iudaTh TMOHATHUS «TJIaBHas
noarpymnmna (A-rpynmna)» u «mobounas nmoarpynna (b-rpymma)y», maneie u
OombIIMEe TEPHOJbI, COOTHOCHUTH OO0O3HAYCHHUS, KOTOPHIE HUMEIOTCA B
tabmune «llepuogumyeckas cuctemMa XmMUYecKHX diemeHTtoB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij siipa, oOLIee YUCIO 3IEKTPOHOB
U pacnpeereHle uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(HUIIMPOBATh XUMUYECKUE SJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE PEAKUIUU (IO YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIHU
BELIECTB, MO TEIUIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONUCAHUE MPUMEpPaMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOrHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCUMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKHUX MPEeBpallleHUd B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENBHYIO MOJIEKYJSIDHYIO U MOJSIPHYIO  MacChbl
BEUIECTB, MAaCCOBYIO JIOJI0 XMMHYECKOro »dJeMeHTa 1o ¢dopmyre
COEIMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

NPUMEHSITh OCHOBHBIE OIEPAllMU MBICIUTENIBHON JIEATETbHOCTH — aHAIHU3
U CUHTE3, CpaBHEHUE, 0000IIeHHe, CHUCTeMaTH3aluio, KJIaCCHU(PHUKAINIO,
BBISIBJICHUE TMPUYMHHO--CJICJACTBEHHBIX CBSI3€H — 11 M3y4Y€HHUs CBOMCTB
BEIIECTB W XHMHUYECKUX pEAKLUHU, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAOJIOIEHHE, W3MEpPEHHEe, MOJIETUPOBAHUE, IKCIIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

cleioBaTh ~ IpaBUJIaM  [OJb30BaHUA  XUMHYECKOM  MOCYAOM |
nabopaTopHbiM 00OpYJOBaHUEM, a TakXKe TMpaBWiaM OOpalleHHus ¢
BEILIECTBAMU B COOTBETCTBHUM C MHCTPYKIUSIMH IO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB MO TOJYYEHHUIO M COOUpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAa M KHUCIOpPOJAA), MPUTOTOBICHHUIO
pacTBOPOB C OMNPEACIEHHOM MAacCOBOW JOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMUMHUYECKHE  JKCIEPUMEHTBHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIBIO WHJIUKATOPOB
(makmyc, peHondTarenH, METHIOPAHK U JPYTHE).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaThb CMBIC OCHOBHBIX XWMHUYECKHUX MOHSATHUM: XUMHUYECKHI
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTUOH, aHWUOH, IMPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasi PeaKIlus, XUMUYIECKas CBsI3b, TEIUIOBOU A(DHEKT
peakiuu, MOJib, MOJISIpHBIM ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTHYECKAs] IUCCOLMAIUs, PEAKIMU HOHHOIO
oOMeHa, KaTalau3aTtop, XMMUYECKOE paBHOBECHE, O0OpaTHMbIE U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBUTEJIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
ajioTponus, aMm(pOTEepHOCTh, XMUMHUUECKasi CBSI3b (KOBAJICHTHAsi, MOHHAS,
METaNINYEeCKasi), KpHUCTAJUIMYECKass pEeUETKa, KOPpPO3Hs METalIOoB,
CIJIaBbl, CKOPOCTb XUMHUYECKOW pEakluu, MNOpeAeabHO JIOMyCTUMAas
koHueHtpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKMX TIOHSATUA U
IPUMEHSATH 3TU MOHSTHUS TIPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJI30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJI1 COCTaBJICHUS (OpMys
BEIIECTB M YPaBHEHUN XUMHUYECKUX PEAKIIH;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JJIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
OTIPENICIEHHOMY KJIACCy COCIMHEHUW 1o QopmysaM, BUJ XMUMHUYECKOU
CBsi3M (KOBaJICHTHAsi, WOHHAs, METaUIMUecKas) B HEOPraHUYECKUX
COCMHEHUAX, 3aps]l MOHA MO XUMHUYECKOW (popMyre, xapakTep Cpeabl B
BOJIHBIX PACTBOpPAaX HEOPTaHUYECKUX COCIMHEHMM, TUI KPUCTATIMYECKOU
PELIETKNM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici Ilepuonnueckoro 3akona [I. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OIHCBhIBAaTh U XapaKTepH30BaTh
Tabiuunyto ¢opmy Ilepuonnueckoil cUCTeMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyarth TOHSATUS «TJlaBHasg mnoArpymnna (A-Tpymnma)y W «1moOoyHas
noarpynmna (b-rpynma)», maneie u OoJbIIME MEPUOABI, COOTHOCUTH
0o003HaueHusi, KOTOpble MMEIOTCA B TMEPUOJUYECKON Tabnuue, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHUSI  aTOMOB  XMUMHYECKHX
AJIEMEHTOB (cocTaB M 3apsia  sApa, oO0IIee YHCIO JJIEKTPOHOB U
pacrpeqieieHie MX TI0 JJICKTPOHHBIM  CJIOSM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTU B M3MEHEHHUHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npeaenax MajlblX MEPUO0B U IVIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBYy Y4YAaCTBYIOIIMX B peaKIuU
BEIIECTB, MO TEIUIOBOMY 3(h(EeKTy, M0 M3MEHEHHUIO CTENeHEW OKUCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) O0mMMKE W Crenu(PUIecKue XUMHYECKUE
CBOMCTBa MPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPXKIasi OMNUCAHUE
npuUMEpaMy MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIHUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPAaBHEHUSI BJIEKTPOJMTHUYECKOW JHUCCOLUMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMKA HOHHOTO



oOMeHa, ypaBHCHHS pEaKIUW, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHETHYECKOW CBSI3U MEXKy BEIIESCTBAMH PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIMTEIIHBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
MOCPEJICTBOM COCTABJICHHSI JICKTPOHHOTO OaJlaHCa dTUX PEaKIINi;
IPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKUX TIPEBpANICHUN B Pa3IUIHBIX
YCIIOBUSX;

BBIUHCIISATh OTHOCHUTEIBHYIO MOJIGKYJISIPHYIO W MOJSIPHYEO  MacChl
BEIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOrO0 3JIeMEHTa 10 (opmyIie
COCIMHCHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINU;

coOnogaTh  MpaBWJIa  MOJIb30BAHUS ~ XMMHUYECKOW  MOCynou u
1a00paTOpHBIM  00OpPYIOBAaHHMEM, a TaKXKe TMpaBuUia OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUHM C WHCTPYKIHUSMH [0 BBITIOJHCHHIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJYyYECHUIO H COOUPAHHIO
ra3000pa3HbIX BEIIECTB (AaMMHaKa M yIJICKHUCIIOro Tra3a);

NPOBOAUTh  PEaKIMK, MOATBEPXKIAIONINE  KAYCCTBECHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPHUI-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuaumkar-, cynbdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUS U WOHBI M3YYCHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpaxX HEOPTraHUYECKUX BEIECTB;

IPUMEHSATh OCHOBHBIC OIEpaIlid MBICTUTEILHON JAEATEIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEeMaTU3aIlui0, BBISBICHUE
MPUYMHHO-CIICICTBEHHBIX CBS3€d — JJI1 M3yYCHHUS CBOWMCTB BEIICCTB H
XUMUYECKUX PEaKIUi, €CTEeCTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HaOII0JIeHHe, WU3MEPEHUE, MOJCIUPOBAHUE, SKCICPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KonrtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmbl Bceero o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATUHSA
XuMusg — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YeroBeKa ucnonb3yro Habop OI'D 1o xumun
n3 Toukn Pocra
19 BemectBa 1 xuMuyeckue 15 1 bu6mmoreka [JOK
' peaKnuu https://m.edsoo.ru/7f41837c
ucnonb3yio 11O (rudposoe
ooopynosanue), IJI (iudposas
J1abopatopus) 0o XUMuK U3 ToYku
Pocra; Habop OI'D mo XMMuUu n3
Toukn Pocta
Hroro mo pazgeny 20
Pasnen 2. BaxkHelilue npeacTaBuTe Il HEOPraHUYeCKUX BellecTB
21 Bosnyx. Kucnopon. Ilonsarue 6 bubnuorexa [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
29 Bonopon. Ionsarue o 8 1 bubnuorexa [IOK
' KHCIIOTaXH COJIAX https://m.edsoo.ru/7f41837c
HCIIOIB3YI0 Habop OI'D mo xumuun
n3 Toukn Pocra
23 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK

OCHOBAaHHUAX

https://m.edsoo.ru/7f41837c¢
ncnoas3yro 1O (mudpoBoe
obopynosanue), IJI (iudposas
J1abopatopus) 0o XuMun 13 TOoUYKH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Pocra; maGop OI'D mo xumuu us
Touku Pocra

24 OCHOBHBIE KIIACCHI 11 1 1 bubnuorexa [JOK
' HEOPTraHUYECKUX COEINHEHHI https://m.edsoo0.ru/7f41837¢

ncnonb3yio 1O (udposoe
obopynosanue), IUI (mdposas
jabdoparopus) 1Mo XxumMuu n3 Toukn

Pocra; Habop OI'D mo xumuu u3
Touxku Pocra

Hroro mo pazmeny 30

Paznean 3. Ilepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumuiyeckux 3j1emeHToB /. . MenneneeBa. CTpoeHue aToMoB.
Xumnueckas cBs3b. OKHCJINTEIbHO-BOCCTAHOBUTEJIbHbIE pPe€akuuu



https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexka [JOK
XUMHUYECKUX d1emMeHToB [l. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
Xumu4 b.

3.2 OKI/ICJ‘II/Ie":;'?:H((:)B-ﬂg 8 Bubnuorexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC PCAKITNHN
bu6mmoreka [IOK
Hroro o paszeny 15 https://m.edsocl)_.I ru/7f41837c
PesepBHOE BpeMs 3 Bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIJMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo M XMMHYecKHe peaKIuH
11 [ToBTOpEHue u yriaydienne 3HaHUM 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaKmuii https://m.edsoo.ru/7f41a636
ucnonbsyo 1O (mudposoe
obopynosanwue), [UJI
(umdposas mabopatopusi) Mo
xumuu u3 Touku Pocra;
Habop OI'D mo xuMum u3
Touku Pocra
13 DIEeKTPOIUTHYECKAs TUCCOLUALINSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
ncnonb3yio 1O (mmdposoe
obopynosanwue), [JI
(uudpoas Jadboparopusi) Io
xumuu n3 Touku Pocra;
Habop OI'D 1o XuMuu u3
Touku Pocra
Hroro no pazneny 17
Paszgen 2. Hemera/ibl M MX cOeINHEHUS
21 OO1as xapakTepuCTUKa XUMHYECKUX 4 1 bubnunoreka [JOK

aneMeHToB VIIA-rpynmel. ["anorensr

https://m.edsoo.ru/7f41a636

HCI0JIL3YI0 Habop OI'D 1o
xumun u3 Touku Pocta



https://m.edsoo.ru/7f41a636
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OO01mas XxapakTepuCTUKa XUMHUYECKUX

bubmuoreka [JOK

2.2 aneMeHTOB VIA- . Cepau eé 6
TPYIIEL. L-Cpa 1 https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61ast XxapaKTepUCTUKA XUMHUYECKUX
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 bubamorexa LOK
' YR ’ https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO6mrast XxapakTEPUCTHKA XUMUYECKUX
24 anemeHToB [VA-rpynnsl. Yriepon n 8 brbmmorexa [OK
' COeNTITE T X COc }I//IHHGH.I/I P https://m.edsoo.ru/7f41a636
P & 7 HCIoNb3yI0 Habop OI'D mo
xumun u3 Toukn Pocra
Hroro mo pazmeny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paznen 3. MeTa/iIbl H HX COCINHCHU A

. bubnuorexa [JOK
31 Obmme croiicTBa MeTaLIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxuetinme MeTauisl 1 X COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
HCcob3yio Habop OI'D o
xumuu u3 Touku Pocra
Hroro mo pazmeny 20
Paznen 4. Xumusi v okpy:Kamomas cpeaa
4.1 BemiectBa u MmaTepuansl B )KU3HU YEITOBEKA 3 bubmiorexa HOK
' m p https://m.edso00.ru/7f41a636
Hroro mo pazmeny 3
PesepBHOE Bpems 3 bubmiorexa HOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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