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HOACHUTEJBHASA 3AIINCKA

[IporpaMmMa 1o XMMHH Ha YPOBHE OCHOBHOI'O OOIIIEr0 00pa30BaHUsl COCTaBJICHA
Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTeiabHON
porpaMMbl OCHOBHOTO 00ImIero odpaszoBanus, npeactaBieHHbix B @PI'OC OO0, a
Takke Ha OCHOBe (eepaiabHONM pabouell mporpamMmbl BOCIHUTAHUS M C Y4ETOM
KOHLICTILIMM TPENoAaBaHus y4eOHOro npenMera «XuMHs» B 00pa30BATEIbHBIX
opranu3anusx Poccurickoin denepanuu.

[IporpaMmma mo XuMHM Ja€T NpPEJICTaBICHHE O LENSAX, OOIIEH CTpaTeruu
0o0y4eHHMs1, BOCIIMTAHUSA U Pa3BUTHS 00YYaIOLIUXCS CPEACTBAMHU YUYEOHOTrO MpeIMETa,
YCTAaHABIMBAaET 00sA3aTeIbHOE MPEIMETHOE  COAEpKaHUE, IpeayCcMaTpUBAET
pacupenesieHue €ro Mo KijaccaM M CTPYKTYpUpOBaHHE II0 pas3ieliaM U TeMaMm
OpOrpaMMbl [0  XUMHUH, OIPEAEISET KOJMYECTBEHHBIE U KauyeCTBEHHBIC
XapaKTEPUCTUKU COJEPKAHMSI, PEKOMEHIYEMYIO IIOCJIEN0BATEIBHOCT H3yYEHHUS
XUMHUU C YUYETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTUKH Y4eOHOIO
MpoIIeCcCa, BO3PACTHBIX OCOOEHHOCTEH OOy4YarOIIMXCs, ONpPENEsieT BO3MOMXHOCTH
npeaMeTa s peanu3aluu  TpeOOBaHMM K pe3yJbTaTaM OCBOEHMSI OCHOBHOM
o0Opa30BaTeNbHON IPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIETr0 00pa3oBaHMsl, a TaKKe
TpeOOBAaHMI K pe3yibTaTaM OOy4YEHUs XMMHUHU Ha YPOBHE LIEJE€H U3ydyeHUs MpeIMeTa
M OCHOBHBIX BHJOB Y4€OHO-NO3HABATEIBHOW JEATENbHOCTH OOyYaromIerocs Io
OCBOCHHMIO YUE€OHOT0 COJEPKAHMSL.

3HaHWE XHUMHH CIYXHUT OCHOBOM st (OPMHUPOBAHHUS MHPOBO33PEHUS
oOyuJarolerocs, ero NpeJACTaBIeHU 0 MaTepUaIbHOM €MHCTBE MHUPA, BAXKHYIO POJIb
UTPaAIOT POPMUPYEMBIE XUMHUEN NPEICTABICHUS O B3aMMOIIPEBPALCHUSX SHEPTUH U
00 »HBOJNIIOMU BEUIECTB B MPHUPOJAE, O IMYTAX pEIIEHUs TIJIOOAIbHBIX MPOOIEM
YCTOMUYHBOTO PA3BUTHUS YEJIOBEUYECTBA — CBHIPHEBOW, DHEPIETUUYECKOM, IMUILIEBOM U
HKOJIOTMYECKOI 0e30nmacHOCTH, MPOOJIeM 31paBOOXPAHEHHUS.

N3yuyenne xumunu:

CIIOCOOCTBYET peasin3allii BO3MOXHOCTEH JIJIsi CaMOPa3BUTUS U (POPMUPOBAHUS
KyJbTYpPbI INYHOCTH, €€ 001IeH 1 PYyHKIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBIILICHUS U TBOPYECKUX CIOCOOHOCTEH
oOydJaromuxcsi, HaBBIKOB HMX  CAMOCTOSTENBHOM  y4yeOHOM  JeSTENbHOCTH,
AKCIIEPUMEHTAJIBHBIX M  HCCIEOBATENbCKUX YMEHUH, HEOOXOOUMBIX KakK B
NOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eATeIbHOCTH;

3HAKOMUT €O CHEeHU(PUKOW HAYYHOTO MBILUICHUS, 3aKJIaJblBa€T OCHOBBI
LEJIOCTHOTO B3IJIsia HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B ((OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YyUaIOIINXCS;

CrocoOCTBYeT (POPMUPOBAHHIO LIEHHOCTHOIO OTHOIIEHHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K IPUPOJAE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTMYECKOE
oOpa3zoBaHne 00YyUaIOIIUXCS.



JlanHble HampaBieHHs] B OOYYEHMHM XHUMHH OOECIEUMBAIOTCS CHEIUPUKOM
colepkaHusi ~ y4eOHOro  mpeaMeTa,  KOTOPbIA  SBISETCS  MEJaroruyecKu
aJIalITUPOBAHHBIM OTpaXXCHUEM 0a30BOM HayKM XMMHMM Ha ONPENECIEHHOM dTamne eé
pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOIO OOIEro OOpa3oBaHHsS OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMBl MEPBOHAYAIBHBIX TMOHATHI XHMHH, OCHOB
HEOPTaHUYECKOM XMMHMM W  HEKOTOPBIX  OTACHBHBIX 3HAYMMBIX  ITOHATHHU
OpraHU4eCKON XUMUU.

CrpyKkTypa conepkaHus HporpaMMbl IO XMMHMHM C(HOPMHPOBAHA Ha OCHOBE
CUCTEMHOT0 moaxojga K e€ wu3ydeHuto. ColepiKaHHe CKIIAJbIBAETCS U3 CUCTEMBI
IOHATHM O XMMHUYECKOM DJIEMEHTE U BEIECTBE U CUCTEMBI MOHATUH O XMMUYECKOU
peakuuu. OO0e 53TH  CHUCTEMBl CTPYKTYPHO OpraHM30BaHbl IO MPUHLUITY
IIOCJIEIOBATEIBHOTO Pa3BUTUS 3HAHWKM HA OCHOBE TEOPETUYECKUX IIPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— ITepunonnueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOM CBS3H;

— MPEACTABICHUHN 00 3JEKTPOIUTHUECKOMN TNCCOLMALINY BEUIECTB B pACTBOPAX.

TeopeTnueckne 3HAHUSA  PACCMATPHUBAIOTCA HA  OCHOBE  OMIIMPHUYECKHU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS IMOCIEIOBATEIBLHO OT OJHOIO
YPOBHS K JIpYyroMy, BBITOJNHSSA (DYHKIMH OOBSICHEHUS W MPOTHO3UPOBAHUS CBOMCTB,
CTPOECHHUSA U BO3MOKHOCTEW IPAKTUYECKOIO IPUMEHEHHUS U IOJYyYECHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue  mporpaMMmbl O  XUMHUUM  CHOCOOCTBYET  (DOPMHUPOBAHUIO
MIPEACTABIICHUS] O XMMUYECKOW COCTABIIAIOIIEN HAYyYHOW KapTHUHBI MHUPA B JIOTHUKE €€
CUCTEMHOW IPUPOIBI, LIECHHOCTHOTO OTHOLIECHMsS K HAYYHOMY 3HAHMIO M METOJaM
II0O3HAaHUA B HayKe. M3yueHue XuMuu IpOUCXOIUT C IPUBJICYECHUEM 3HAHUN U3 paHee
M3YYEHHBIX Y4eOHBIX MpeaMeToB: «Okpyxatoumii Mupy, «buonorus. 5—7 kimacce» u
«Dusuka. 7 Kaacey.

[Ipu M3yueHun XUMUU MPOUCXOAUT (HOPMUPOBAHKE 3HAHUIM OCHOB XUMHUYECKOU
HAayKd Kak OOJIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKON NeSTEIbHOCTH
YelloBeKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOM KYJbTYphl. 3ajgadya yueOHOro
peIMeTa COCTOUT B POPMUPOBAHUU CUCTEMBbl XUMUYECKUX 3HAHUA — Ba)KHEHIINX
(akTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX IMOJIOKEHUU, TOCTYIMHBIX 0000IEHUN
MHUPOBO33PEHYECKOTO XapaKTepa, I3bIka HAyKH, B MPUOOIIEHUN K HAYYHBIM METOJIaM
MO3HAHUS MPU U3YYEHHUU BEUIECTB MU XUMHYECKHX pPEaKIuil, B (HOPMHUPOBaAHUH U
pPa3BUTUU TMO3HABATEIBHBIX YMEHUN U WX MPUMEHEHUH B yue€OHO-II03HABATEIHHON U
y4e0HO-UCCIIE0BATEIbCKON  JIEATENbHOCTH, OCBOCHHMM MpaBUil  0€30I1aCHOTO
oOpallleHus C BEIIECTBAMU B IIOBCEIHEBHOM JKU3HHU.



[Ipy m3ydyeHun XMMHUU Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs Ba)KHOE
3HaYeHHe MPUOOPENN TaKue 1, KaK:

— (opMuUpOBaHHE MHTEJUIEKTYaJbHO pPa3BUTOM JMYHOCTH, TOTOBOM K
caMO0Opa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbBHOMY NPUHATUIO pELIEHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh 00YYEHUS HAa CUCTEMaTHUECKOe MPHOOIIeHNE 00yJaromuXCsI
K CaMOCTOSITENIbHOM MO3HABATEIbHON JESITENbHOCTH, HAYYHBIM METOJaM TO3HAHMUS,
(opMUPYIOLIMM MOTHBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMUH;

— obecrnieueHue YCJIOBUM, CIOCOOCTBYIOIIMX HPHUOOPETEHUIO O0YYarOMMUCS
OTbITa Pa3HOOOpPA3HOW JNEATENbHOCTH, MO3HAHHWS W CAMOMO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMI), HMEIONIMX YHHUBEpPCAIbHOE 3HAYCHUE MJIf
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (dopmupoBaHue oO0mied (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM YUCJI€ YMEHUN OOBSACHATH U OLICHUBATh SIBJICHUS OKPYKAIOIIETO
MUpa, UCTIOJIb3Ysl 3HAHUS U OTIBIT, MOJTYYCHHBIC IPU N3YUCHUH XUMUH, TPUMEHSITH X
MIPH PEIICHUH TPOOJIEM B TIOBCETHEBHOM KU3HU U TPYAOBOH EATEIHHOCTH;

— (opmupoBaHue y 00ydaromuxcs r'yMaHUCTUUYECKUX OTHOILIEHUH, TOHUMaHUS
LEHHOCTU XUMHYECKUX 3HAHUM JJIs1 BBIPAOOTKH HSKOJIOTMYECKU LIeJIeCO00pa3HOro
MOBE/ICHUS B OBITY M TPYIOBOU EATEIHHOCTH B LIETSAX COXPAHEHUSI CBOETO 3/I0POBBS
Y OKpY>Karollel MPUPOIHOUN CPENBL;

— pa3BUTHE MOTHUBAIlUU K OOYYEHHIO, CIOCOOHOCTEM K CAaMOKOHTPOJIO U
CaMOBOCITUTaHHIO Ha OCHOBE YCBOEHHS OOLIEUEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY MPOdUIIS U HAITPABICHHOCTU JaTbHEHIIIEr0 00ydeHus.

OO1ree ynCIIO YacoB, OTBENEHHBIX ISl M3YYCHHUS XUMHUH HA YPOBHE OCHOBHOTO
oOmero oOpa3oBaHus, cocraBiger 136 yacoB: B § kiacce — 68 yacoB (2 yaca B
HeJe0), B 9 kimacce — 68 yacoB (2 yaca B HEJEIO).

COILEPKXAHUE OBYYEHUA

9 KUIIACC
BemecTBo 1 XUMHYECKas peaKuus



Ilepnonmueckunt 3akoH. Ilepmoguyeckas cucreMa XMMUYECKHX DJIEMEHTOB /[l
N. MenpaeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX MEPUOIOB, Kalus, KAIBLUA U UX COCIMHEHUN B
COOTBETCTBHUM C IOJIOKEHHUEM JJIEMEHTOB B [leproaudeckoil cucteMe U CTPOCHHEM
MX aTOMOB.

CrpoeHue BellecTBa: BHbl XMMHUYECKOM CBSI3U. THUIBI KpPUCTAJUIMUECKHX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTAUIMYECKOM PEIETKU U
BHJIa XUMUYECKOU CBS3H.

Knaccudpukanus ¥ HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE
CBOWMCTBA BEUIECTB, OTHOCAIIMXCA K pPa3jIMYHbIM KJIacCcaM HEOPTaHMYECKUX
COCMHEHN, TEHETUYECKas CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMU4eCKUX peaklyid 10 pa3IuuHbIM IpU3HaKaM (10 YUCITY U
COCTaBYy yYacCTBYIOIIMX B PEAKI[MH BEIIECTB, IO TEIJIOBOMY 3PPEKTY, 10 U3MEHEHUIO
CTETNIEHEH OKHUCJIEHHMS XUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTtajau3aTopa). JK30- U S3HIOTEPMUYECKUE PEAKIUN, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTHE O CKOpOCTM XHMMHYECKOW peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHYECKHX peakuusx. [IoHATHE O TOMOIr€HHBIX U TeTePOTCHHBIX
peakuusax. Ilowdarue o xaraimse. [IoHATHE O XMMHYECKOM paBHOBeCUU. PDaKTOpHI,
BIIMSIOIIME HA CKOPOCTh XMMHUYECKOW PEAKIUU M MOJOXKEHUE XHUMHUYECKOTO

PaBHOBECHSL.
OKHUCANTENBHO-BOCCTAHOBUTENBHBIE peakiuu, AIEKTPOHHBIN Oastanc
OKHCIIUTEIBHO-BOCCTAHOBUTEIILHON peakuu. CocraBnenue YPaBHEHUMU

OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMH  C  HUCIOJIb30BAHUEM  METOZA
AJIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTUYECKOW AUCCOLMALNH. DIIEKTPOJIUTHI U HEAIEKTPOJIHTHI.
Karnonsl, aHnonel. MexaHuW3M JUCCOLMALMM BEIIECTB C PA3JIMYHBIMU BHAAMU
xumMuueckoi cBsizu. Crenens auccoranuy. CUIbHBIE U ClIa0ble JIEKTPOJIUTHIL.

Peakiuu moHHoro oOMeHa. YcCJOBHUS MPOTEKaHUS PEakiuid MOHHOTO OOMEHa,
NOJIHBIE W COKpalI€HHbIE HOHHBIE YpaBHEHHs peakiuil. CBOWCTBAa KHUCIOT,
OCHOBAaHUM M COJIEH B CBETE MPEJCTABJICHUN 00 JICKTPOJIUTHUUECKON TUCCOIHUALINH.
KauectBeHnnbie peakuyu Ha HOHBL. [IOHATHE O THIPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEIAMU KPUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BELIECTB — METAUVIOB M HEMeTaJIoB (rpaduTa W anmasza), CJIOKHBIX BEIECTB
(xJopuga HaTpusi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOW PEAKIMH OT
BO3CHCTBHS pa3IMYHBIX (PAKTOPOB, UCCIECIOBAHHUE AIIEKTPOMPOBOIHOCTH PACTBOPOB
BELIECTB, Ipollecca JAMCCOLMALMM KHUCJIOT, IHeJIoYed U cojieil  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MATEpPUAJIOB), NPOBEJICHUE OIBITOB, WLIIOCTPUPYIOIINX
NPU3HAKKU MPOTEKAHUs peakUuii HOHHOTO oOMeHa (00pa3oBaHUE OCaJKa, BbIACIICHUE
rasza, oOpa3oBaHHE BOJbI), OMBITOB, HILIIOCTPUPYIOIIUX HPUMEPHl OKHUCIUTEIHHO-



BOCCTAHOBUTEIBHBIX pEakUuid (FOpeHue, peakuuu pPas3ioKEHUs, COEAUHEHUS),
pacno3HaBaHHE€ HEOPraHWYECKHX BELIECTB C MOMOLIBI0 KaY€CTBEHHBIX PEAaKUUi Ha
MOHBI, PEIICHNE IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTa/uibl U X coeJUHEHUS

OO6mrast  xapakTepucThka TamoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENEeHW OKucieHus. CTpoeHHe M (PU3HYECKHE CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOT€HOB. XMMHUYECKUE CBOMCTBA HA TPUMEPE XJI0pa (B3aUMOJIEHCTBHE C
MeTaJlJlaMHM, HeMeTalaMH, uiesnodamu). XiopoBojpopoa. ConsiHas KHUCIOTa,
XUMHUYECKHE CBOICTBA, NOJy4eHHE, IPUMEHEHUeE. JlelicTBre XJ1opa U XJI0OpOBOIOPOIa
Ha OpraHu3M 4esoBeKa. BaykHelme XJI0pHibl U X HaX0XKIECHUE B IPUPOJIE.

OO6mass xapaktepucThka 351eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble CTeNeHW OKuciaeHus. CTpoeHue M (PU3NYECKUEe CBOMCTBA
IOPOCTBIX BELIECTB — KUCIOPOJA U Cepbl. AJUIOTPONHbIE MOAU(PHUKALIMU KUCIOpOAa U
cepbl. XuUMHUYECKHE CBOMCTBa cepbl. CepoBONOpOA, CTpOEHHE, (UINYECKUE U
XUMUYecKue cBoicTBa. OKCHABI Cepbl KaK MNPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, pU3nuecKkue U XMMHYECKHUE CBOMCTBA (0OIIME KaK MPEIACTABUTEIS
Kjacca KHUCJIOT U crnenupuyeckue). XUMUUYECKHE peaklvu, JieXkallue B OCHOBE
IPOMBILUIEHHOTO cloco0a TOJy4YeHUs CepHOM KHUchIoThl. IlpuMeHeHue cepHOM
KUCIOThl. CoOJM CepHON KHUCIOTHI, KauyeCTBEHHAas peakuuss Ha Cyiab(paT-uoH.
Haxoxnenue cepsl M €€ coennHEHHMM B mpupone. XUMHUYECKOE 3arps3HCHHE
OKpPY>KaloIlel Cpeibl COETMHEHHUSIMU CEPBI (KUCIOTHBIE AOXKIH, 3arpA3HEHUE BO3yXa
1 BOJJOEMOB), CIIOCOOBI €r0 MPEIOTBPALLCHHUS.

OO6mrast xapakTepucTuka dJeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIEHUs. A30T, pacnpoCTpaHEHUE B MPUPOJE,
¢usnueckrue U xuMudeckue cpoiictBa. KpyroBopor asora B nmpupoge. AMMHUaK, €ero
(u3nyeckue U XUMHUYECKUE CBOWCTBA, MOJydeHHE U npumeHeHue. Colu aMMOHUS,
X (U3NYECKUe U XMMHUYECKHUE CBOWCTBA, MpuMeHeHue. KauecTBeHHast peakiusi Ha
MOHBI aMMOHUS. A30THas KHCIIOTa, €€ TMojyuyeHue, (pU3MuecKue U XUMHYECKHe
cBoiicTBa (OOlIME Kak TMpEJACTaBUTENS Kjacca KUCIOT U cClieuu(uuecKue).
Hcnonb3oBaHne HUTPATOB U COJIE aMMOHUS B KaueCTBE MUHEPAJbHBIX yI00pEHUM.
XUMHUYECKOE 3arpsi3HEHUE OKpY)Karolled cpelbl COCAMHEHUSIMH a30Ta (KHUCIOTHBIE
JIOXKIHW, 3arpsA3HEHHWE BO3[yXa, MHOYBbl M BOAOEMOB). Docdop, amIOTPOIHBIE
Moaudukauuu gocdopa, pusndyeckue u xumuueckue cBoiicta. Oxkcua dpocdopa (V)
u ¢dochopHas kuciora, (U3MUYECKUE W XUMUYECKHE CBOMCTBA, MOJyUYECHHE.
Hcnons3oBanue pochartoB B kKauecTBE MUHEPATIbHBIX YAOOPEHUH.

OO6mrast xapaktepucTuka 37eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHUs. YTJIEepOoJ, alNIOTPONHbIE MOAU(UKAIIIH,
pacnpocTpaHeHHe B NpUpojae, (pU3MUECKHe M XMMHMUYECKHE CBOWCTBA. AncopOuus.
Kpyrosopot yriepozaa B npupoje. Okcuabl yrieposa, ux pusndeckue U XuMHU4ecKHue
CBOICTBa, [EHCTBME HAa JKUBbIE OPraHW3Mbl, TOJyYEeHHE U TMPUMEHEHHE.



DKoJIoTHUeCKHe TMpoOJIeMbl, CBsi3aHHBIE ¢ OkcuaoMm yriiepoaa (IV), rumotesa
TJI00QTBPHOTO TIOTETUICHUS KJIMMaTta, MapHUKOBBIA 3P (PeKT. YTrodbHas KUCIOTa U €€
colid, UX (u3MYecKkue U XHUMHYECKHE CBOWMCTBA, MOJyYE€HHWE U TNPUMEHEHHE.
KauectBennas peakuusi Ha KapOoHaT-uoHbI. Mcrnonb3oBaHue kapOOHATOB B OBITY,
MEUITMHE, TTPOMBIIIIEHHOCTH B CEJIbCKOM XO035HCTBE.

[TepBoHavaibHBIE TTOHATHS 00 OPTraHWYECKUX BEIIECTBAX KaK O COCAMHEHHSX
yriepona (METaH, 3TaH, THICH, alleTHJICH, dTaHOJ, TIUIEPUH, YKCyCHasT KUCIIOTA).
[IpupoHbIe HCTOYHUKHU YTIIEBOJOPOAOB (YroJib, IPUPOAHBIN Ta3, HE(PTH), TPOTYKTHI
ux nepepaboTku (OCH3WH), UX POJIb B OBITY M NPOMBIIUICHHOCTH. [loHATHE O
OMOJIOTUYECKH BaYKHBIX BEIIECTBAX: )KHUPAX, OCNIKaX, YIIIeBOJaX — U UX POJIU B KU3HH
YeoBeKa. MarepruanbHOEe €TMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COSTUHEHUH.

Kpemunii, ero ¢usmueckue W XUMHUYECKHE CBOMCTBA, TIOJy4YeHHE U
npumeHenue. CoeanHeHUsT KpeMHus B mpupoje. OOiiue mpeacTaBieHuss 00 OKCHie
kpemuus (IV) u xkpemuueBori kuciore. CUIMKAThI, UX HCIOJIb30BAaHUE B OBITY, B
MIPOMBINIUICHHOCTH. BakKHEWIne CTPOUTEIbHBIE MaTepuajibl. KepamMuka, CTEKIIO,
LIEMEHT, OeToH, eye300eToH. IlpoOsiembl  GE30MACHOTO  HMCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPHAJIOB B MIOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumMeHm:

M3y4yeHHE O00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHUE KaUYECTBEHHBIX PEAKIINN HA XJIOPUI-HOHBI M HAOFOICHIE TTPHU3HAKOB UX
MPOTEKAHUS, OMBITHI, OTPAKAIOIINE (PU3NIECKUE U XUMUYECKHE CBONCTBA TaJIOTCHOB
U UX COCAMHEHHUH (BO3MOXHO HCIOJB30BaHUE BUICOMATEPHAIIOB), 03HAKOMIICHUE C
oOpasniaMu XJIOpUIOB (TaJOTeHUIOB), O3HAKOMIIGHHE C O0pa3naMu cepbl u €
COCTMHCHUSIMU  (BO3MOXHO HCIIOJb30BaHUE BHUICOMATEPHUATIOB), HAOIIOICHHE
mporiecca OOYTJIMBaHMS caxapa TI0J JSHCTBUEM KOHIICHTPHPOBAHHON CEpHOM
KUCIIOTHI, HM3y4YeHHE XWMUYECKHX CBOWCTB pPa30aBJICHHOM CEPHOM KHUCIOTHI,
IIPOBE/ICHUE KAa4YeCTBEHHOW peakiMu Ha Cyib(paT-uOH W HAOJIOJEHUE TpHU3HAKa €€
MpPOTEKaHMs, O3HaKOMJIEHHE C (U3MYecKMMH CBOMCTBaMU a3oTa, (ochopa m ux
COCTMHECHMI (BO3MOYKHO MCIIOJIb30BaHUE BUIACOMATEPHUAIIOB), 00pa3IiaMi a30THBIX U
dbochopHbIX yA0OpeHUid, MOIyuYeHHe, coOupaHue, paclo3HaBaHWE W U3YUYCHUE
CBOMCTB aMMHaKa, MPOBEJICHNE KAaUeCTBEHHBIX PEaKIMii Ha NOH aMMoHus U (ocdart-
MOH ¥ M3Yy4YEHHUE MPHU3HAKOB MX MPOTEKAHUS, B3aUMOJICHCTBHUE KOHIICHTPUPOBAHHON
a30THOM KHCIIOTBI C MeAbl0 (BO3MOXKHO HCIIOJIb30BaHHE BHUICOMATCPHUAIIOB),
U3YUCHHUE MOJIeJied KPUCTATMYECKUX pemeEToK anMmasa, rpadura, QysiepeHa,
03HAKOMJICHHE C TIPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIICCTB aKTHBUPOBAHHBIM
yrIIéM MU YCTPOMCTBOM MPOTHBOTA3a, TOJyYeHHUE, COOMpaHHWe, paclo3HaBaHUE U
M3y4YeHUE CBOWMCTB YIJICKHCIIOTO Ta3a, MPOBEICHHE KAUYEeCTBEHHBIX pEaKIHMii Ha
KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHUE MPU3HAKOB UX MPOTEKAHMS, O3HAKOMJICHUE C
OPOAYKIMEH CUIMKATHON MPOMBIIIJIEHHOCTH, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJa4
1o Teme «BaKHenIre HEMETaIbl U UX COCTUHEHUS».



MeTa/luIbl M X COCAUHEHUS

OO01ast XapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAaHUH MX
nonoxeHus B Ilepronnueckon cucreme xumuueckux aimemeHToB Jl. M. Menneneesa
U cTpoeHus aToMoB. CTpoeHHE METAIIOB. MeTtaiuinueckasl CBsI3b U METaJUIM4ecKas
KpUCTAJUIMYECKasl PEIIETKa. OJIEKTPOXUMHUYECKHNA pPAJ HAOpsDKEHUM METaJlJIOB.
du3znyeckre W XHMHYECKHE CBOWCTBa MeTauioB. OO0miye crnocoObl MOTy4YeHUs
MeTtaiyioB. [loHsiITHE O KOPPO3UM METAIOB, OCHOBHBIE CHOCOOBI 3alIUThI UX OT
koppo3un. CruiaBbl (CTalb, YyryH, AIOPATIOMUHUMN, OpOH3a) M WX NPUMEHEHHUE B
OBITY ¥ POMBIIIJICHHOCTH.

[Ilenounble MeTayUIbl: TMosiokeHUEe B llepmonnueckold cUCTEME XUMHYECKHX
anemeHtoB J[. M. MenaeneeBa, CTpO€HHE HMX aTOMOB, HAXOXJIECHHE B INPHUPOJE.
dusnyeckue U XMMHUYECKHE CBOWCTBA (Ha mpumepe HaTpus U Kanus). Okcuabl U
TUAPOKCHJIBI HATpUA U Kains. [I[puMeHeHne NeoYHbIX METAIOB U UX COSAUHEHUN.

[Ileno4yHO3EMENBHBIE  METAUIBl MAarHWd M KalbLUWW: TOJOXEHHE B
Ilepnogmueckoi cucreme xumuueckux 3yeMeHToB Jl. M. MenaeneeBa, ctpoeHue ux
aTOMOB, HaxoXJeHue B npupoae. Pusnueckue U XMMHYECKHE CBOWCTBA MarHus U
KaJblus. Baxueiue coequHeHus Kanblus (OKCUA, TUAPOKcua, conn). JKEcTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEHUS.

AJIIOMUHUI: TIOJI0)KEeHUE B llepnoanyueckon CHCTEME XMMHUYECKUX 3JIEMEHTOB
JI. . MenneneeBa, CTpPOCHHE aTOMa, HAXO0XKAEHUE B mnpupone. Pusmyeckue u
XUMHUYECKUE CBOMCTBA amtOMHHHSA. AMQOTEpHBIE CBOMCTBA OKCHAA W THUIAPOKCHIA
ATIOMHUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucreme XuMHU4eckux 3sneMeHToB 1. U.
MenneneeBa, CTpOCHHE aTOMa, HaXOXAEHUE B pupoae. PU3nyecKre 1 XUMUYECKHE
cBoMcTBa kene3a. Okcuiwl, ruapokcuabl U comu keneza (II) m xenesa (III), ux
COCTaB, CBOMCTBA U MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKoOMJIEHHE ¢ oOpa3laMl METa/UIOB U CIUIaBOB, HUX (DU3HUECKUMU
CBOMCTBaMHU, U3yUYEHUE PE3YJIHTATOB KOPPO3IUU METAILIOB (BO3MOKHO HCIIOIb30BAHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUSI OKCHJA KajlbIlUs U HATPUS C
BOAOW (BO3MOYKHO MCIOJIb30BAaHUE BUICOMATEPHUAIIOB), MCCIEJOBAHUE CBOWCTB
XKECTKOM BOJIBI, MPOIECCA TOPEHHUS JKeJe3a B KUCIOPOAE (BO3MOKHO MCHOJIb30BAHKE
BUJICOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIM Ha WOHBIL:
MarHusi, KajiblUs, aloMHHMS, LMHKa, >keneza (II) u xenesa (III), memu (II),
HaO0JII0/ICHHE U OMHMCAaHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMU HATPHS, Kalus
M KanblMs (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHANIOB), HCCIEIOBAHHE
aM(pOTEpHBIX CBOMCTB THAPOKCHAA AITIOMHHHMS W THUAPOKCUAA LWHKA, pEIICHHE
AKCIIEPUMEHTAIIbHBIX 3aJ1a4 10 TeMe «BakHeNme MeTauibl U UX COEAUHEHUSD.

XUMUA U OKPYKAKILNAA cpeaa



BemecTtBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4YeloBeKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHMYECKUX peakuuid B ObITy. IlepBas momomp mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMHUUYECKOE 3arpsA3HEHUE OKpY’Kalollel cpenpl (mpeaenbHas JomycTuMas
KoHIleHTpalus BenlecTB, nanee — [IJIK). Ponb XuMuu B pelIeHUH 3KOJOTHYECKUX
npoOsem.

Xumuueckuii IKCnepumMenm:

u3ydeHue oO0paslloB MaTepuanoB (CTEKIIO, CIUIaBbl METAJJIOB, IMOJIMMEpPHbBIC
MaTepuabl).

Mexcnpeomemmnbwie ceasu

Peasmzanuss MeXINpeaMETHBIX CBS3€M NIpU M3YyYEHHMM XHMHUM B 9 Kiacce
OCYIIECTBIISIETCS. YEpe3 UCIIOJIb30BAaHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK W MOHATHMN, SABJISIFOIIMXCSI CACTEMHBIMHU JUJISL OTAEIBHBIX IIPEAMETOB ECTECTBEHHO-
HAy4YHOI'O LUKIIA.

OOmue ecTeCTBEHHO-HAY4YHbIE€ MOHSTHUS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUsl, AaHAIU3, CHUHTE3, KIacCUPUKalUUs, MEPUOAUYHOCTb, HAOJIIOJEHUE,
HKCIIEPUMEHT, MOJICIUPOBAaHUE, U3MEPEHHE, MOJIEIIb, SBJICHUE, TAPHUKOBBIN 3 (DEKT,
TEXHOJIOTHsl, MAaTEPUAJIBI.

®u3uka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIbI,
PaANOAKTUBHOCT, MOJIEKYJIa, ANEKTPUYECKUI 3aps, IPOBOJHUKH,
MOJIYITPOBOJIHUKH, AUDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHoOE
COCTOSIHHE BELIECTBA, a3, pacTBOP, PaCTBOPUMOCTh, KPUCTAIIMYECKAs PEIIETKA,
CIUIaBbl, (PU3MUECKUE BEIIMYUHBI, SAUHHUIIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO,
IUIaHETHI, 3BE3AbI, COJIHIIE.

buonorusa: QorocunTe3, apixaHue, Ouocdepa, SKOCHUCTEMA, MHUHEpaIbHbIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpPAJIbl, TOPHBIE MOPOIbI, TOJIC3HBIC
HCKOITa€MbIE, TOIIIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUsA IIPOI'PAMMBI 11O
XNMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJIbTaThl OCBOEHHUSI MPOrPAaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHMs JIOCTUTAIOTCS B XoJie OOy4YeHUs XMMHHM B €IMHCTBE Y4YeOHOU U
BOCIIUTATENBHON JEATEIIbHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIBTYPHBIMU U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPHUHSITHIMU B
oOImecTBe TpaBWIaMH M HOPMaMd TIOBEACHHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN 00yYarOIIUXCS.

JInyHOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh oOyyJaronmxcs
PYKOBOJCTBOBaTbCA  CUCTEMOW  IO3UTUBHBIX  I[IEHHOCTHBIX  OpPUEHTAllMd U
paciIMpeHre OMbITa ASSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

EHHOCTHOT'O OTHOLIEHHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U
HAyYHOMY HACJIE[IUI0, TIOHMMaHUs 3HAUYCHUS XUMHUYECKOM HAyKH B KU3HH
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTU BIJIAJIETh JIOCTOBEPHOW HH(pOpMaLHEd O
MEePEIOBbIX JOCTHKEHUSAX M OTKPBITUSAX MHUPOBOM U OTEUECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUSI:

OpPEACTaBICHUS O COLUAJbHBIX HOpPMax U TMpaBWIaX MEXKINYHOCTHBIX
OTHOIIIEHUI B KOJUJIEKTMBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, YUYEOHOUCCIEA0BATEIbCKOM, TBOPUECKON U APYrUX BUAAX JAEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHON JACSATENBHOCTH TPU  BBITOJHCHUH
y4eOHBbIX, TIO3HABATEIbHBIX 3a/1a4, BBIMIOJHEHUH XUMHUYECKHX DJKCIEPUMEHTOB,
CO37IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO M B3aUMOIIOMOIIN
B IIpoliecce 3TON y4eOHOU AEesTeILHOCTH, TOTOBHOCTU OIIEHUBATh CBOE MOBEIEHUE U
MOCTYIKHA CBOUX TOBAPHIIECH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHHUSI IOCJIE/ICTBUI MTOCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHUE TMPEJCTABICHUS O BEIIECTBE U XUMHUYECKOM peakIluu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKHM U COCTaBJISIOIINE
OCHOBY ISl TIOHMMAaHHSI CYIIHOCTH HAay4YHOM KapTHHBI MUpa, MpeAcTaBieHus o0
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI MPUPOJIbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HANpaBJICHHbIE HA IMOJYYCHUE HOBBIX 3HAHUU 10
XUMUHU, HEOOXOAUMBbIE UIsi OOBSICHEHUS HAOMI0JJaeMbIX MPOILIECCOB U SIBICHUIA,



MO3HABATENbHON, MH()OPMAIIMOHHOM W YHTATEIbCKOM KYyJIbTYphl, B TOM 4YHUCIE
HABBIKOB  CaMOCTOSITEIbHOM paboThl € Y4eOHBIMH TEKCTaMH, CIIPaBOYHOM
JUTEPATypoO, JOCTYHHBIMU TEXHUYECKUMHU  CPEICTBaMU  HH(OPMALMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYeHWI0O ¥ TIO3HAHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K caM000pa30BaHUI0, MPOEKTHOM U MCCIIEI0BATENBCKON NEATEIbHOCTH,
K OCO3HaHHOMY BBIOOpPY HAIlpaBJICHHOCTU U YPOBHS 00yUY€HHUS B JaJbHEHIIEM;

4) hopMuUpPOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHHUE LIEHHOCTH KM3HU, OTBETCTBEHHOI'O OTHOIIEHMS K CBOEMY 3J0POBBIO,
YCTAaHOBKH Ha 3J0pOBBI 00pa3 KHU3HU, OCO3HAHUE TOCJICICTBUA W HENMpPUITHE
BPEOHBIX  MNpUBbIYEK  (YHOTpPEOJIEHHWS  QJIKOroJis, HAPKOTUKOB,  KypEHU:),
HEOOXOAUMOCTH  COOJIOJEHUS MIpaBWJl  0€30aCHOCTM MpH  OOpallleHuu ¢
XUMHUYECKUMHU BELIECTBAMU B OBITY U peaibHOM JKU3HH;

5) Tpy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPAKTHUYECKOMY M3YYEHHIO Mpodeccuil u TpyAa pazIuyHOro poja,
YBa)XXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOM NESITEIBHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUS MPEAMETHBIX 3HaHUMN 110 XUMUHU, OCO3HAHHBIN BHIOOP MHAUBUAYAIbHON
TPACKTOPUHM TPOJOKEHUS 00pa3oBaHUsl € YYETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCHEIIHON
MPO(PECCUOHAIBHON JIEATEIbHOCTH U PAa3BUTHA HEOOXOIMMBIX YMEHUH, TOTOBHOCTb
aJanTUPOBaThCs B MPOdECcCHOHANTBHOU CPEJIE;

6) IK0JIOrHYeCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU 11eJeco00pa3HOe OTHOLIEHHE K MPUPOJIe KaK UCTOYHHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CyYIIECTBOBAHMS, NOHUMAHUE LIEHHOCTU 3I0pPOBOIO M
O0e3zomacHOro oOpa3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢uznyeckoMy U TICHXMYECKOMY 3[0pPOBBIO, OCO3HAHHWE LIEHHOCTH COOJIIOJICHUS
IpaBuJl OE30MACHOTO MOBEIEHUS IPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTyalUsX,
YTPOKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHMS, MOJIy4aeMble NpPH H3YYEHUU XUMHUH, IS
pELIEHNs 3a71a4, CBSI3AHHBIX C OKPYKAIOWIEH NPUPOLHOU CPENOM, ISl TOBBIIICHUS
YPOBHSL ~ DKOJIOTUYECKOM  KyJbTYpPhl, OCO3HAaHUS  TIJO0ANIbHOrO  Xapakrepa
HKOJIOTMYECKUX MpOOJeM M MyTel HX peUIeHHs] MOCPEICTBOM METOAO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCS MM B TMO3HABATEILHOM,
KOMMYHHUKAaTUBHOU U COLIUAJIBHON IIPAKTUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTampeaMETHBIX PE3yJbTATOB  BBIACISIOT 3HAYMMBIE IS
(opMupOBaHUS MUPOBO33PEHUS OOIEHAYYHbIE MOHATUS (3aKOH, TEOPUSs, MPUHIIMII,
runoresa, (axkT, cucTemMa, MPOLECC, OKCIEPUMEHT U JIpyroe.), KOTOphIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IpEAMETax MW IO3BOJSIIOT Ha



OCHOBE 3HAHMHA W3 JTUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O IEIOCTHOU
HAay4YHOW KapTHHE MUpPa, U yHUBEPCAJIbHBbIC yUeOHBbIC NEUCTBUS (MIO3HABATEILHEIE,
KOMMYHUKATUBHBIC, PETYJIATUBHBIE), KOTOpble oOecrneunuBaoT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHUIO Y4YeOHOMU
NEATEIIBHOCTH.

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeilCTBUSA

ba3oBble 1ornueckue AecTBU:

YMEHUSl HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWI: PACKPBIBATH CMBICI XHMHUYECKHX MOHSATHUH (BBIIEIATh UX XapaKTepHbIC
MPU3HAKKU, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTUSIMU), HUCIOJIb30BATh
MOHATHUS JJIT OOBSICHEHUS OTICIBHBIX (DAaKTOB W SBJICHUH, BHIOUPATH OCHOBAHUS H
KPUTEPUHN IS KiIacCU(PUKAIMM XUMHYECKUX BEIIECTB M XUMUYECKHUX PEaKIIHi,
yCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBS3U MEXKIAY OOBEKTaMU H3YUYCHHUS,
CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, N0 AHAJIOTHH),
JieaTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHE TIPUMEHAThL B TIPOIECCE€ TMO3HAHUS TOHATUS (TIPEAMETHBIE U
METaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIOIb3YEMbIE B XHUMHH,
peoO0pa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XUMHUHU MOJICIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJ JJIEMEHTAa), XUMHUYecKas (opMyra W ypaBHEHHUE
XUMUYECKON peakiuu — MpU pelieHUd y4eOHO-TO3HABATENbHBIX 3a7ad, ¢ YUYETOM
ATUX MOJICTBHBIX TMPEJACTABICHUN BBIABISTE U XapPaKTEPU30BaTh CYILECTBEHHBIE
NPU3HAKN H3y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XMMHYECKUX PEaKIIHil,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH,  IPUYMHHO-CJICICTBEHHBICE  CBS3U W
MIPOTUBOPEYHS B U3yUaeMbIX MIPOIIECCaX U SBJICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUS:

YMEHHE UCIIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSA, & TAK)KEe B KA4€CTBE OCHOBHI JIJIsi (DOPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

MPUOOpPETEHUE OMbITa 10 TUIAHUPOBAHUIO, OPTaHU3AIMU U TMPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YMEHHE HaOMojaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIIFHO TPOTHO3UPOBATh €ro pe3yJbTar, (popmyiupoBaTh 000OIICHUS U
BBIBOJIbI M0 PE3YJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIENOBaHUS, COCTABIATh OTUYET O
poJieIaHHoN padoTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BBIOMpATh, AaHAJU3UPOBATh W MHTEPHPETHUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUAOB M (HOPM TPEACTABJICHHS, TOJIYYaeMYI0 W3 Pa3HbIX HMCTOYHHUKOB
(Hay4YHO-TIOMYJISIpHAS JINTEPATypa XUMUUECKOTO COJICPKAHUS, CIIPABOYHBIC TOCOOMSI,
pecypcel HTepHETa), KPUTHYECKH OIEHUBATh MPOTUBOPEUUBYIO U HEAOCTOBEPHYIO
uHpopMaluio;



yMEHHE MPUMEHATh pa3jnuHble METOAbl M 3ampochl MPH TOUCKE M OTOOpE
nHDOpPMAIMU U COOTBETCTBYIOIIWX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJIHCHUS
y4eOHBIX U TO3HABATEIbHBIX 3aJlay ONPEACIEHHOr0 TUIA, MPUOOPETEHUE OMbITa B
0o0JlacCTH  HMCHOJB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAZICHUE KYJBTYPOW AKTHBHOTO HCIIOJIB30BaHUS PA3JIMYHBIX IOMCKOBBIX CHUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAJbHYIO (OpMy MpencTaBieHus WHGOpMalUU U
WJUTIOCTPUPOBATh  PEIIAEMBIE 3aa4yd  HECIOKHBIMA CXEMaMH, JIHArpaMMamy,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

yMEHUE HCMOJB30BaTh W  aHAIM3UPOBATh B Ipoliecce ydeOHOMl u
HCCIIEIOBATENbCKON ACSITENbHOCTH WH(OPMALIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTI'0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOIIEN IPUPOIHON CPEBL.

KoMMyHuKAaTHBHBIC YHHBeEpPCAJIbHbIE y4eOHbIe JeHCTBUS:

yMEHUS 33]1aBaTh BOIMPOCHI (B X0J€ auanora u (WiH) JUCKYCCUH) MO CYIIECTBY
oOcyxxgaemMoll  TeMbl, (OpPMYJIHpPOBaTb CBOM  NPEJIOKEHHUS  OTHOCHUTEIBHO
BBITIOJIHEHNS IPEJITIOKEHHOM 3a/1a4u;

YMEHHMS  NPEACTABIATH  IOJYYEHHBIE  pE3ynbTaTbl  IIO3HABATEJIBHOU
NEATEIIbHOCTA B YCTHBIX M MUCHbMEHHBIX TEKCTaX; JEJIaTh MPE3EHTALUIO PE3YJIbTATOB
BBITIOJIHEHUS XUMHUYECKOTO AKCIIEPUMEHTa (J1a0OpaTOPHOTO OMbITa, JIA0OpATOPHOU
pabOThI IO UCCIIEAOBAHUIO CBOMCTB BELIECTB, yU€OHOTO IPOEKTA);

yMEHUsA y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOM
ITIO3HABATEIIbHOM U HMCCIIEIOBATENBCKON IEATEIIBHOCTH MPHU PEIICHUH BO3HUKAIOIIUX
npobsieM Ha OCHOBE Yyuéra OOIIMX MHTEPECOB U COIVIACOBAHUS IMO3ULIUN
(oOcyxnieHusi, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPJIUHAIMS COBMECTHBIX
NEeWCTBUM, OMpeNesICeHHe KPUTEPUEB MO OILIEHKE KayeCTBa BBHIMOJHEHHOW pPabOThI U
TpyTHE).

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA:

YMEHHUE CaMOCTOSITENIbHO OIpPEIENsATh UEIU JEATeIbHOCTH, IIJIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIMPOBATh W MpPH HEOOXOJUMOCTU KOPPEKTHPOBATH CBOIO
NesTEeIbHOCTh, BbIOMpaTh Hanbosee 3(hPEeKTUBHBIE COCOOBI pELIEHUs YYEOHBIX U
NO3HABATEIBHBIX 3a/a4, CaMOCTOSITEJIbHO COCTaBJISITh WA KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JIEMCTBUM NPU  BBINIOJHEHUM 33JaHAA C  YYETOM
MOJIydeHHUS] HOBBIX 3HAHUN 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHMBATh COOTBETCTBUE IIOJIYUYECHHOTO pE3yJbTaTa 3asBJICHHON LEIU, YMEHHE
UCIIOJIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IPEJIAaracMbI€ B YCIOBUU 3a1aHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 00s3aTENLHOTO
collepKaHMs, YCTAHOBIIGHHOTO JaHHOW deaepanbHOi paboyeil mporpamMmoi,
BBIICJIIIOT: OCBOEHHBIE OOYYalOIIMMKCS HAay4YHbIE 3HAHMS, YMEHUS U CHOCOOBI
NeUCTBUM, crienuduyueckue sl IpeAMETHON 00J1acTh «XUMUs», BUABI JEATEILHOCTU



0 TMOJY4YeHHIO HOBOTO 3HAHUA, €ro HWHTEpPIpeTaluyd, NpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JINYHBIX YYEOHBIX U HOBBIX CUTYyalUsX.

K xoniy oOydyenus B 9 kijiacce nmpeMETHbIE pe3yibTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIMA:

® PAaCKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: XUMUUYECKUN PJIEMEHT,
aToOM, MOJIEKyJa, HOH, KAaTHOH, AHUOH, IPOCTOE BEIIECTBO, CJIOKHOE
BEILIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIICHUS,
XUMUYECKasl peaKkilysi, XUMHUecKasi CBsI3b, TEIJIOBOU 3(PdEKT peakiuu, MOJib,
MOJISIPHBIN 00BEM, pacTBop, AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTHUYECKAS AUCCOLMALIMS, PEAKIIMM HOHHOTO OOMEHa, KaTajau3arop,
XUMUYECKOE paBHOBecHe, oOOpaTUMble U  HeoOpaTUMBbIE  pEaKIuu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKUCIIUTENb, BOCCTAHOBUTED,
OKHCJICHUE W BOCCTAHOBIIEHHE, aJUIOTPONHs, aM(OTEpHOCTh, XMUMHUYECKas
CBA3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKAs), KPUCTAJUIMYECKAsT PELIETKa,
KOPpPO3Hsl METaJLIOB, CIIAaBbl, CKOPOCTh XUMHUYECKON peakUuu, MPEeAeIIbHO
nonyctumas konnentpauus [1JIK Bemectsa;

® UIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKHX TIOHATHM W
NPUMEHSThH 3TH NOHSATHUSA MPY ONMCAHUM BEUIECTB U UX MMPEBPAILICHUII;

® HCIOJb30BaTh XUMUYECKYIO CUMBOJIMKY Ul COCTaBJIEHUs (DOPMYII BEILIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKIINM;

® ONpeeNsATh BaJEHTHOCTh U CTENEHb OKUCJIEHHUS XMMUYECKHX 3JIEMEHTOB B
COCIMHEHMSIX  PAa3IMYHOTO  COCTaBa, MPHUHAMIEKHOCTh BELIECTB K
onpenenEéHHOMY KJIacCy CO€IMHEHU 1o (GopMysiaM, BUJ XUMHUYECKOUN CBSI3U
(koBaJieHTHAs, UOHHAs, METATMYECKas) B HEOPTAHMUYECKUX COEIMHEHUSX,
3aps]l MOHA IO XUMHUYECKOU (opMyIie, XapakTep Cpelibl B BOJHBIX PACTBOPAX
HEOPraHUYECKUX COCTUHEHUM, TUTT KPUCTALTNYECKON PeIIéTKH KOHKPETHOTO
BELIECTBA;

e packpeiBaTh cMmbica Ilepuonmueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAaHHWE: OINHUCHIBATH U  XapaKTEPU30BaTh
Tabmmunyio (opmy Ileprogudeckoil CHUCTEMBI XWMHYECKHX DJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas mnoarpynmna (A-rpynma)» HU  «moOoudHas
noarpynmna (b-rpynmna)», Mayibple u OoJbIIME TEPUOMBI, COOTHOCHUTh
0003HauYeHHUsA, KOTOPbIE UMEIOTCSI B IEPUOJUYECKON TabIuIEe, C YMCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUSI aTOMOB XHMHUYECKUX SJIEMEHTOB (COCTaB M
3apsa  szapa, oOllee 4YHMCIO 3JEKTPOHOB M pacHpelesieHHe UuX 110



AIIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUU
CBOWCTB DJIEMEHTOB M WX COCIUHEHWUW B Mpeenax MajiblX IMEePUOIOB M
[JIaBHBIX TOJICPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHhI, HEOPraHMYEeCKUE BEIECTBa,
XUMUYECKUE peakiuu (M0 YHUCIy M COCTaBy YUYaCTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIUIOBOMY 3(P(HEKTy, M0 HM3MEHEHUIO CTETICHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIME MW CHenu(pUIecKue XUMHUYECKUE
CBOMCTBA TIPOCTHIX U CIIOKHBIX BEIIECTB, TMOATBEpXKIas OMUCAHUE
OpUMEPaMH  MOJIEKYJISIPHBIX M HWOHHBIX YPaBHEHUHW COOTBETCTBYIOIIUX
XUMUYECKUX PEaKInii;

COCTaBJISITh YPABHEHUS DJICKTPOIUTHUECKON TUCCOIHAITUN KUCIIOT, IEI0Yei
M COJICH, TIONHBIC M COKpAIIEHHBIC YpPaBHEHUS pPEaKIMii MOHHOTO OOMEHa,
YpaBHEHUS PEaKIHi, TMOATBEPKIAOIMINX CYIICCTBOBAHUE T'CHETHYCCKOM
CBSI3U MEXKJy BEIIECTBAMU PA3IIMYHBIX KIIACCOB,;

pPacKpbIBaTh  CYIIHOCTh  OKHCJIHUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIIHMA
MIOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKInid;
MIPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TPOTEKAHUS XHUMHYECKHUX TMPEBpAICHUH B Pa3IdIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEILHYIO MOJICKYJIIPHYIO M MOJSIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO »JJIeMEHTa 1o (opmylie CcoequHEeHus,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI 10 YPABHEHHIO
XAMHUYECKOUN PEaKIINH;

cOOJTI0/IaTh TIPAaBMIIA TTOJIH30BAHUS XMMHYECKOW MOCYION W Ja00paTOPHBIM
obopynoBaHuEM, a TakXe TMpaBuia oOpalleHus C BeElIeCTBaMH B
COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBIMOJHEHUIO  JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(aMMHaKa U yriIeKUCIIOTO ra3a);

IIPOBOJUTEL PEAKIIUH, TOITBEPKIAOIINEC KAUYCCTBEHHBIM COCTaB Pa3TUYHBIX
BCIIIECTB: PaCoO3HABaTh OMBITHBIM TYTEM XJIOPUA-, OpPOMHI-, HOIHI-,
kapOoHar-, Qocdar-, cunukar-, cyiabdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI ¥ WOHBl HM3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIMEC B BOIHBIX
pPacTBOpax HEOPTaHUIECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIC OTIEPAIIMHA MBICIUTEIHHOU JCSITEIBHOCTH — aHAINU3 U
CHHTE3, CpaBHCHHE, 0000IICHNE, CUCTEMATH3AIMIO, BBISBICHUE MPUYUHHO-
CIICICTBCHHBIX CBS3CH — JUISI M3YyYCHHUS CBOWCTB BEIICCTB M XWMHYECKHX



peaKuui, eCTECTBEHHO-HAy4HbIE

METOObI

[IO3HAHUA — HaOIIOACHUE,

M3MEpEHUE, MOJEIUPOBAHUE, SKCIIEPUMEHT (PEabHbII U MBICIICHHBIN )

TEMATHYECKOE IINTAHUPOBAHHUE
9 KUIIACC

Ne HaumenoBan KoundecTBo yacoB

JJIEKTPOHHBIE

He pa3aesioB Kounrpoian
Bce
n/ uTeM HbIE

I NpOrpamMmbl

cKHe
padoThbI

IIpakTnue

padoThbI

(undposbie)
o0pa3oBaTeJibHbIE

pecypchbl

Paszpges 1. BemecTBo U XUMHYECKHE peaKIMU

[ToBTOpEHUE U

yriry0JieHue

3HaHUUN

1.1  OCHOBHBIX 5 1
pasnenos

Kypca 8

KJlacca

https://m.edsoo.ru/EQE
TUT35Z

OcHoOBHBIE
3aKOHOMEPHOC

1.2 4
XUMHYECKUX
peakiuii

https://m.edsoo.ru/AFN
4LWG7U

DJIEKTPOIUTHY
eckas

T CCOLIMAIIHS.
1.3

XUAMHUYECKUE
peakiuu B

pacTBopax

Uroro no pazneny 17

https://m.edsoo.ru/KOD
URS0VV

Pa3znen 2. HemeTa/IbI M UX COCIUHEHUS

OO0mas
2.1  xapaktepuctu 4
Ka

https://m.edsoo.ru/ZTN
1F700I



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/ZTN1F7OOI

XUMHUYCCKHUX
QJICMCHTOB

VIIA-rpynmnsi.

['anorennr

2.2

2.3

2.4

Oomas
XapaKkTepUcCTH
Ka
XUMUYECKUX
AJIIEMEHTOB
VIA-rpynnsi.
Cepau eé
COCIMHEHUS

Oo6mas
XapaKTEePUCTU
Ka
XUMHYCCKUX
DJIIEMEHTOB
VA-rpynisl.
A30T, docdop
U UX
COCIMHEHMUSI

Oobmas
XapaKkTEepUCTH
Ka
XUMHUYECKUX
JJIEMEHTOB
IVA-rpynmnst.
Yrnepoa u
KPEMHHM U UX
COCQUHEHUS

https://m.edsoo.ru/P3D
HMFB09

https://m.edsoo.ru/VOX
DOUX2S

https://m.edsoo.ru/JPJ2
O0VJX

Hroro no pazneny

Pa3nena 3. MeTaliIbl M UX COETMHEHUS

3.1

OO0me
CBOWCTBA
METAJJIOB

https://m.edsoo.ru/GHV
2L 6NJ8



https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/GHV2L6NJ8

Baxueiiue

https://m.edsoo.ru/EFK

3.2  MeTauIbl ¥ UX 16 1 QW9HZI
COETUHEHUS
Hroro 1o paszueny 20

Pa3znes 4. XuMus v oOKpy:kamomas cpejia

BemniectBa u
MaTepuasbl B

https://m.edsoo.ru/TEN

41 SKU3HHA 3 BWEF7Y
qCcJI0OBCKaA
Hroro o pazneny 3
p 3 https://m.edsoo.ru/FY5
€3E€pBHOE BpeM RY75R9
OBILEE
KOJIMYECTBO 68 4
YACOBIIO
ITPOIT'PAMME

HOYPOYHOE IINTAHUPOBAHHUE
9 KIIACC

No KoaundyecTrBo 4acoB

JJIeKTPOHHBbIE
Hara
Koutpo  IIpaktm uuppoBbie
n Temaypoka Bc nu3yue
/ ero JbHbIE yecKHne st o0pa3oBaTe/IbHbIE
u padorel  padoTHI pecypchl
Ilepnonnuec
KUU 3aKOH.
[Tepunoanuec
1 Kasi cucrema 1 https://m.edsoo.ru/E
XUMHYECKUX CRKA9OAY
AJIEMEHTOB
1. .
MenpeneeBa
) 3aKOHOMEPH 1 https://m.edsoo0.ru/G
OCTH B NJPEROFB



https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9
https://m.edsoo.ru/FY5RY75R9
https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/GNJPEROFB

W3MEHEHUH
CBONCTB
XUMHAYECKUX
AJIEMEHTOB
IIEPBBIX TPEX
NIEPUOJOB
Knaccuduxa
uus v
HOMEHKJIaTy
pa
HEOpPraHu4ec
KHUX BEILIECTB

Bunael
XUMHUYECKOM
CBSI3U U
THUIEI
KpUCTAILITNYE
CKHX
peETOK

https://m.edsoo.ru/W
TO1IWRA20Q

https://m.edsoo.ru/Ul

4Y5CFRV

KontponrHa
s pabota Nel
1o TeMe
«IloBTOpEHU
eu
yriyOneHue
3HAHUU
OCHOBHBIX
paszuenos
Kypca 8
KJIacca»

https://m.edsoo.ru/J4
X8ZN212

Knaccuduxka
1S
XUMHYECKUX
peakiu no
Pa3IMYHBIM
MpU3HaAKaM

https://m.edsoo.ru/X
8XAE7E2)]



https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/X8XAE7E2J

ITonsrue o
CKOpPOCTH
XUMHUYECKOM
pEaKLNM.
ITonstue o
TOMOTCHHBIX
5
reTEPOrE€HHBI
X peaKkuusx

https://m.edsoo.ru/6
VLXCYY7N

ITonstue o
XUMHYECKOM
PaBHOBECHH.
@akTOopHl,
BJIUSIONINC
Ha CKOPOCTb
XUMHUYECKOM
peaKuuu u
MOJI0KCHHE
XUMHYECKOT
0
paBHOBECHS

https://m.edsoo.ru/H
4FH7NZNM

OKucInTeIn
HO-
BOCCTAHOBHUT
eJILHEIE
peaKuuu

https://m.edsoo.ru/64
8V11026

10

11

Teopus
AIEKTPOITUTH
YECKOU
JIACCOIIHAIIH
. CubHEBIE
U ci1alble
DIICKTPOIUTHI

HonHbIE
YPaBHEHHUS
peakiui

https://m.edsoo.ru/2
KCYCLZ16

https://m.edsoo.ru/\V
N2SBIN1R



https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/VN2SB9N1R

12

XUMHUYECKHE
CBOMCTBA
KHCJIOT U
OCHOBaHHUM B
CBETE
MpEICTABIICH
nit 00
BJIEKTPOJIUTH
YeCKOM
JIMCCOITHAIN
u

https://m.edsoo.ru/8
HH81YVXI

13

XHUMHUYECKUE
CBOICTBaA
COJICH B
CBETE
MpeJICTaBIICH
nii 00
BJIEKTPOJIUTH
JeCKOH
JIMCCOLTMAIN
U

https://m.edsoo.ru/E
TD5QTS4G

14

15

16

Iloustue o
TUIPOJIU3E
coJien

O0600menne
u
cuUCTEeMaTu3a
Us 3HAaHUH

[IpakTnuecka
s pabota Ne
1. «Pemenune
AKCIIEPUMEHT
aJTbHBIX
3a1aud»

https://m.edsoo.ru/9J
FRAVESW

https://m.edsoo.ru/FE
EIZRMBG

https://m.edsoo.ru/7
VXTFHJT4

17

KonTtponrHa
s paboTa Ne2

https://m.edsoo.ru/9R
KLZDNUX



https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/9RKLZDNUX

18

10 TeMe
«DNEKTPOIN
THYECKas
JIMCCOITHAIN
s
XHUMHUYCCKUEC
peakiuu B
pacTBoOpax»

OoO6mas
XapaKTEPUCT
HhKa
raJoreHoOB.
XHUMHUYECKUE
CBOMCTBA Ha
npumepe
XJjopa

https://m.edsoo.ru/N
NYKYZF12

19

20

XJI0pOBOJOD
on. ComstHast
KHCJIOTA,
XUMHUYECKHUE
CBOICTBA,
MOJTy4YCHHUE,
MPUMEHEHUE

[IpakTnuecka
s pabota Ne

2 o Teme
«ITomyuenue
COJISTHOU
KHUCJIOTBHI,
nu3y4eHue e€

https://m.edsoo.ru/C
WVSHCD2M

https://m.edsoo.ru/P
VEXIYWEG

CBOMWCTB)
Breruncnenns
0
I https://m.edsoo.ru/4B
21  ypaBHEHUSIM I5HOTOF
XUMHUYECKUX -

peaxkumi,



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/4BI5H070F

€CJIM OJUH U3
pearcHToB
JaH B
MU30BITKE

22

Ob6mas
XapaKkTepUCT
uKa
AJIEMEHTOB
VIA-rpynmnsl

https://m.edsoo.ru/\V

MWKERSEP

23

AJUTOTPOITHBI
e

Mo U uKaIm
U CEPBHI.
Haxoxnenue
Cephl U €€
COeIMHEHNH
B IPUPOJIE.
XHUMHUYECKUE
CBOMCTBA
cephl

https://m.edsoo.ru/C

X10EU8PO

24

25

CepoBonopo
1, CTPOCHHE,
busnueckue
u
XUMUYECKUE
CBOMCTBA

Oxcupl
CepHI.
Cepnas
KHCJIOTA,
dusnueckue
U
XUMHAYECKHE
CBOICTBA,
MIpUMEHECHUE

https://m.edsoo.ru/E

CGX2B40OW

https://m.edsoo.ru/U

LRFLCHH1

26

XUMHUYECKHUE

https://m.edsoo.ru/H



https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4

27

28

peakuuu,
JIeXKaIue B
OCHOBEC
MPOMBIIIIEH
HOTO
croco0a
MOTYYCHHUS
CepHOU
KHCJIOTEI.
XHUMHUYECKOE
3arpsi3HEHUE
OKPYKarolIe
U cpenbl
COCIUHCHUSA
MH CEphI

Brruucnenue
MaccOBOM
JIOJIM BBIXO/a
MPOAYKTa
peaKuuun
OOmas
XapaKTepUcCT
hKa
2JIEMEHTOB
VA-rpynnsl.
A3oT,
pacnpocTpaH
CHUE B
MPUPO/IE,
dusnueckue
5
XUMHAYECKHE
CBOMCTBaA

/FT3NON4

https://m.edsoo.ru/H

SJE186WN

https://m.edsoo.ru/W

AHRMB976

29

AMMHak, ero
dusnueckue
u

1

https://m.edsoo.ru/H

ZAYESF13



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/HZAYE5F13

XUMHAYCSCKHE
CBOMCTBA,

MOJTyYeHUE U
IPUMEHECHHUE

30

31

32

IIpakTnuecka
s pabota Ne

3 o TeMe
«Ilomyuenue
aMMHMaKa,
U3YyUYCHHE
€ro CBOKCTB»

A3oTHas
KHCJIOTA, €€
busznueckue
u
XAMHUYECKHUE
CBOMCTBA

Hcnonp3oBa
HHUE
HUTPATOB U
coJyien
aMMOHHUS B
Ka4yeCTBE
MUHEpaJIbHbI
X
yIA0OpEHHUIA.
XHUMHYECKOE
3arpsi3HEHUE
OKPYXKarolIe
U cpenbl
COCJIMHECHMUS
MU a30Ta

https://m.edsoo.ru/JO
RP64IFJ

https://m.edsoo.ru/U
2DYEDMYE

https://m.edsoo.ru/5
HBKCIQCB

33

docdop.
Oxkcun
bocdopa (V)

n

https://m.edsoo.ru/G
DQJSO3WP



https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/GDQJSO3WP

34

35

docdopHas
KHCIIOTAa,
buznyeckue
U
XUMUYECKHE
CBOMCTBA,
MOy YeHUE

Hcnonp3oBa
HUE
dbocdaros B
Ka4yeCTBe
MUHEPATbHBI
X
ya00peHuil.
3arpsi3HEHUE
MIPUPOTHOMN
cpenbl
dbocdharamu
Yraepon,
pacrpocTtpaH
€HUE B
pupoJe,
dusznueckue
u
XUMUYECKUE
CBOMCTBA

https://m.edsoo.ru/U
AZ3HUGBS5V

https://m.edsoo.ru/D
WOM6SUUL

36

Oxcuanl
yriiepoja, ux
dusnueckue
U
XUMHYCCKHE
CBOMCTBA.
DKooruuec
KHe
poOJIEMBI,
CBSI3aHHBIE C

https://m.edsoo.ru/O
XOAPGNCF



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/OXQAPGNCF

OKCHJIOM
yraepoaa
(V)

37

YronpHag
KHCJIOTa U €€
coJit

https://m.edsoo.ru/0
HQHDG6IPA

38

39

[IpakTnuecka
s pabota Ne

4 o Teme
"Tlomyuyenue
YIJIEKUCIIOTO
rasa.
KauecTBenna
s peakuus Ha
KapOoHart-

"n

HOH

[IepBonauan
bHBIC
MIOHSATHUS 00
OpTraHUYeCKU
X BEIIleCTBaX
Kak o
COCJTMHEHUAX
yriepoja

https://m.edsoo.ru/G
2HZXQGCS8

https://m.edsoo.ru/3
OTI1Z71097

40

Kpemnuii n
€ro
COCIMHEHNUS

https://m.edso00.ru/75
JXNHOI8

41

[IpakTnuecka
st pabota Ne
5. Pemienue
AKCIIEPUMEHT
aJbHBIX
3a/1a4 1o
TEME
«Baxuenuu
€ HEMETAJLJIBI

https://m.edsoo.ru/O
7ES8DOD7Z



https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/O7E8D0D7Z

Hu ux
COCOAHMHCHUA

42

KonTposnbHa
g padborta Ne3
10 TEME
«Baxnenmm
€ HEMETaJLIbI
U UX
COCIMHEHUS

https://m.eds00.ru/S8
5J9UGH3

43

Oo6mas
XapaKTEPUCT
nKa
XUMHYECKHX
3JIEMEHTOB
— METAaJJIOB.
MerTamnuec
Kas CBSI3b U
MeTaJlJINYeCcK
ast
KpUCTAJIIIAYE
cKas
pelETKA.
dusnueckue
CBOMCTBA
METaJlJIOB

https://m.edsoo.ru/X
K1GYPCO1

44

XHUMHUYCCKUEC
CBOMCTBA
METaJlJIOB.
DIIEKTPOXUM
WYECKUU P
HANPsKECHUN
METaJlJIOB

https://m.edsoo.ru/Z7
YRNPAEW

45

OoOurue
CIIOCOOBI
MOy YCHUS
METAJUIOB.

https://m.edsoo.ru/G
54GDQI2D



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/G54GDQI2D

CruiaBbl.
Brruncnenuns
I10
ypaBHEHUSIM
XUMHUYECKHX
peaKkiuu,
€CJId OJUH U3

pearcHToB
COJICPKUT
npuMecu

46 EOOPI;HOT;I;HO https://m.edsoo.ru/4F

IGDOWOW

METaJIOB

47 [IlemouHbIC https://m.edsoo.ru/X
METaJIbI 1B4BPUW?2
Oxcunpl u

48 THUIPOKCH/IBI https://m.edsoo.ru/Q
HATpHs U 4DX0G3U9
KaJIus
[Ilenounose

49 x:f;j;(: B https://m.edsoo.ru/R

. EOCDYO0K®6

KaJbIIUH U
Mar"um

50 ?j:;;i:;;j https://m.edsoo.ru/CJ

R96CMZA

KaJIbIIMS
O06o06meHne

51 M https://m.edsoo.ru/O
CHCTEMaTH3a 5PXGGI1BE
WS 3HAaHUHU
KécTkoCcTh

gy BOBIH https://m.edsoo.ru/W
CITOCOOEI eé FMBFTTTP
YCTpaHECHUS

53 TIlpakrudecka https://m.edsoo.ru/N



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J

54

s pabota Ne
6 110 TEME
"XEcTkoCTh
BOJbI U
METOJEI €€
ycTpaHneHus"

AJTroMUHUNA

FIROKB8J

https://m.edsoo.ru/9Z
JBRD1TV

55

AmdoTepHbI
€ CBONCTBA
OKCHJIa U
THJIPOKCHIA

https://m.edsoo.ru/NI
5KI110J5

56

S7

Keneso

Oxcunpl,
THJIPOKCHIBI
1 COJIH
xkenesa (II) u
xenesa (1)

https://m.edsoo.ru/F2
ONJR5SR

https://m.edsoo.ru/1R
TUBLAMP

58

O0600menne
U
CHCTEMaTH3a
US 3HAHUHU

https://m.edsoo.ru/N
AON6HGKZ

59

60

[IpakTnuecka
s pabota Ne
7. Peuienue
AKCIIEPUMEHT
aJbHBIX
3a/1a4 1o
TEME
«Baxuenmmu
€ METaJUIbl U
ux
COCITUHEHUS

Beruncnenuns
o

https://m.edsoo.ru/Z
N7GOQSMX

https://m.edsoo.ru/A
YD2HESIY



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/AYD2HE5IY

61

62

YPaBHEHHUSIM
XUMHYECKUX
peaKkiuu,
€CJIM OJUH U3
pEareHToB
JlaH B
U30BITKE WIH
COHEPKUT
MIPUMECH.
Brruncnenus
MaccoOBOM
JIOJIM BBIXOJ1a
MpOayKTa
peaKunun
O0600menne
u
cucTeMaTusa
U 3HAHUHU

KonTtponrHa
s pabota Ned
10 TEME
«Baxnenm
€ METaJUIbI U
ux
COCTMHEHUSD)

https://m.edsoo.ru/B8
TO9VTKOP

https://m.edsoo.ru/70
3C804GN

63

BemecTBa u
MaTepuasbl B
IMOBCEIHEBHO
Y J)KU3HU
YyeJoBeKa

https://m.edsoo0.ru/O
FI32JMTO

64

XHUMHYECKOE
3arpsA3HEHUE
OKpY’Karoule
U cpenbl

https://m.edsoo.ru/9
ANGYEYOI

65

Ponp xumnn
B PECILICHUU

https://m.edsoo.ru/18
Q203Y28



https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/18Q203Y28

HKOJIOTMYECK
UX npoosiem

66

PesepBHbIit
YPOK.
O06o0mienne
5
CHCTEMaTH3a
U 3HaHUHN

https://m.edsoo.ru/D
T1BAS5U4

67

68

Pe3epBHbIi
YPOK.
O0600menne
u
CHCTEeMaTHh3a
WS 3HAaHUHU
Pe3epBHbIi
YPOK.
O06o006meHne
u
CHCTEeMaTH3a
1S 3HAHUHU

OBILEE
KOJIMYECTBO
YACOB I10
[TPOTPAMME

68

https://m.edsoo.ru/P5
2TJZNXV

https://m.edsoo.ru/T
MK36TJZG



https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG
https://m.edsoo.ru/TMK36TJZG

YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
MMPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

1. Amux6epora JL.IO. «3anumarensHas xumus», M, «ACT - [Ipeccy,
2009r.

2. Tabpuensu O.C. Xumus. 9 knacc: pabouas TeTpajib K y4UeOHUKY
IMabpuensna O.C. -- M.: [Ipoda, 2012.

3. E.A. Epemun, H.E. Ky3pmeHnko «CipaBOYHHUK IIKOJIbHUKA 10 XUMUU §-
11 kmacc, M, «/Ipoda», 2000 r.

4. Xwumus. 9 knace: ydeOHUK 7151 00111€00pa30BaTEIbHBIX YUPEKICHUI/
INa6puensa O.C.. - M.: Ipoda, 2012.

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

1. T'abpuensu O.C., Metoauueckoe rmocodue ajs yuuteirss. XuMmusa 8-9 kimacc. - M.:
Hpoda, 2008.

2. I'abpuensu O.C., OctpoymoB WU.I'. Xumus. 9 kiacc: HactonbHas KHATA yYUTENS. -
M.: lpoda, 2004.

3. T'opxoBenko ML.IO. «Iloypounsie pa3padotku» no xumuu 9 kimacc, ML, «Bakoy.
2004 r.

4. Komucaposa JI.B., , I[Ipucaruna N.I' «kKoHTpoapHBIE U POBEPOUYHBIE PaOOTHI TIO
xumuH 9 kiaace», M., «9k3ameny, 2007T.

5. YueOHo-MeTouyecKkas ra3era s yuutene, usa. «[lepBoe centsadps», M., 2009
r.

6. YueOnuk O.C. ['abpuenss, «Xumus» 9 knacc, M. «Ipoda», 2012 roxa.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

CD nucku «OO6miast u HeopraHuyeckas XuMus», OpraHudeckas XUMHUs
«BupTtyansHas mabopaTopus»

NuTEpHET-pECYPCHI:

http 4vww.chem-astii.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.html

http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html



https://www.google.com/url?q=http://bril2002.narod.ru/chemistry.html&sa=D&ust=1543308147699000
https://www.google.com/url?q=http://www.chemel.ru/&sa=D&ust=1543308147700000
https://www.google.com/url?q=http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html&sa=D&ust=1543308147700000

http://chem-inf.ncirod.ru/inorg/element.htm



https://www.google.com/url?q=http://chem-inf.ncirod.ru/inorg/element.htm&sa=D&ust=1543308147701000
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