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14. PABOYAS ITPOI'PAMMA yueoHoro npeamera « XuMus»

IHHOACHUTEJ/IBHAS 3AIINCKA

[IporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOTO OOIIET0 OOpa30BaHUSI COCTaBJIeHA Ha OCHOBE
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOH 0Opa30BaTelIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npenctasaeHHsix B @I'OC 00O, a takke Ha OCHOBE (eaepanbHON paboueil mporpamMMel
BOCIIUTAHUS M C yYETOM KOHILCTILUH MPENojaBaHus y4eOHOro npeaMeTra «XuMUs» B 00pa30BaTENbHBIX
opranmzauusix Poccuiickoit denepanum.

[IporpammMa 1o XuMHH TaéT MPEICTABICHHE O LENSX, 00IIeil cTpaTernu 00yJYeHHs, BOCIHUTAHUS U
pa3BUTHS OOYYAIOIIUXCSI CPEACTBAMHU YueOHOTO MpeIMEeTa, YCTaHAaBIMBAeT 00s3aTeNIbHOE MPEAMETHOE
CoZIep)KaHue, MpeyCMaTpHBaeT paclpeieeHHe ero Mo KiaccaM M CTPYKTYPUpPOBaHHE IO pasjeiaM U
TEMaM MpPOrpaMMbl [0 XHMHH, OINpPEIEIsIeT KOJMYECTBEHHBIC M KAYCCTBCHHBIC XapaKTEPHCTHKU
COACpIKaHUA, PCKOMCHAYEMYIO IIOCJICAOBATCIBHOCTh H3YUCHHUA XUMHU C y‘-IéTOM MCXKIPEAMETHBIX U
BHYTPHITPEAMETHBIX CBSI3€H, JIOTHKH y4eOHOTrO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydarommxcs,
OIpeeisieT BO3MOXKHOCTH TPEIMeTa JUIs peain3aluy TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeabHON TPOrpaMMBbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBaHUH K
pesyinbTaTaM OOydYeHHs XHMHH Ha ypPOBHE IleJeld HM3ydeHHS MpeAMETa W OCHOBHBIX BHIOB Y4eOHO-
M03HABATEIILHOM JACATEIBHOCTH 00YYAIOIIETOCs 110 OCBOSHHIO YY€OHOTO CO/IepKaHHS.

3HaHWE XUMHUU CIYXXUT OCHOBOW i (POPMHUPOBAHHS MHUPOBO33PEHHS OOYYaIOIIETrOCs, €ro
MPEJICTABICHUH O MAaTEepPHabHOM EIUHCTBE MHpa, BAXKHYIO POJIb HMIPalOT (OPMHUPYEMbIE XHMHUECH
MIPEJICTABJICHUS O B3aMMOIIPEBPAIICHUSX SHEPTUN B 00 SBOIONMHU BEIIECTB B IPUPO/IE, O MYTAX PEIICHUS
TIO0AIBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SJHEPTETUUSCKON, TUIIICBOM U
3KOJIOTMYECKOM Oe30MmacHOCTH, TPoOIeM 3IpaBOOXPaHEHHSI.

N3yueHne Xxumuu:

CIOCOOCTBYET pealn3allid BO3MOXKHOCTEH Uit camMOpa3BUTHS H (POPMHPOBAHHSA KYJIBTYpPHI
JIMYHOCTH, ¢€ 001Iei 1 (HYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHUT BKJIaJl B (1)OpMI/IpOBaHI/Ie MBIIIJICHUSA U TBOPYCCKUX CIIOCOOHOCTEH O6yanOIlII/IXC$I, HaBBIKOB
UX CaMOCTOSTCIIFHOM y‘Ie6HOI>'I ACATCIIBHOCTH, JKCIICPUMCHTAJIBHBIX W HCCICI0BATCIILCKUX yMeHHﬁ,
HCO6X0}_'[I/IMLIX KakK B HOBCG,E[HCBHOﬁ KH3HHU, TaK U B HpO(l)eCCI/IOHaHLHOﬁ JACATCIbHOCTH,

3HAKOMHUT CO CIEIU(PUKON HAYYHOTO MBIIICHHS, 3aKIaIbIBACT OCHOBBI IIEJIOCTHOTO B3TJIS/Ia Ha
€MHCTBO TIPUPOJbl U YEIIOBEKA, SIBJISAETCS OTBETCTBEHHBIM ATAarioM B ()OPMHUPOBAHWUU E€CTECTBEHHO-
HAy4YHOU TPaMOTHOCTH O00YyYarOIMXC;

Croco0CTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHONICHHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
NPUpPOJIe, K YeIIOBEKY, BHOCUT CBOH BKJIAJI B DKOJIOTHYECKOe 00pa3oBaHKe 00yJIarOITIXCsl.



JlaHHBIC HaNpaBleHUs B OOYYEHUH XUMHUH 00ECIIEYMBAIOTCS CIICIM(PHUKOI coJiepKaHusl yaeOHOTO
npeaMeTa, KOTOPBIN ABISETCS MeAarornieckKy aJalTHPOBAHHBIM OTpaKeHHEM 0a30BOil HAyKN XMMHH Ha
onpeAenEéHHOM 3Tare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 0OIIEro oOpa3oBaHUsS OPUEHTHPOBAH Ha OCBOCHHE
OOY4YaIOIMMHUCST CHCTEMBl TEPBOHAYAIBHBIX MOHITHH XHMHH, OCHOB HEOPraHMYECKOH XUMHU U
HEKOTOPBIX OTAETBHBIX 3HAYMMBIX OHATHI OPraHMIEeCKOH XUMHUH.

CrtpyKTypa conep:KaHus MPOrpaMMBI 10 XUMUHU c(hOPMUPOBAHA HA OCHOBE CHCTEMHOTO MOX0/a K
e€ mzydennto. CoziepkaHne CKIIAJBIBAETCS U3 CHCTEMBI MMOHITHHA O XHMHYECKOM 3JIEMEHTE U BEIIECTBE U
CUCTEMBI MTOHIATUN 0 XUMHUYECKOH peakinuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHbI 110 MPUHITHUITY
MOCIIEIOBATENIEHOTO Pa3BUTHS 3HAHHUI HA OCHOBE TEOPETHUECKUX MPEICTABICHNN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;
— Ilepuoanueckoro 3akona Jl. 1. MeHzaeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;
— YUYeHHSI O CTPOCHUH aToMa U XUMHYECKOW CBSI3H;

— TIPEJCTaBIEHUH 00 ANMEKTPOTUTHUECKON JTUCCOI[HAIINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCMATPUBAIOTCS HA OCHOBE AIMIIMPUUECKU MOTyUYEHHBIX U OCMBICIEHHBIX
(axTOB, pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOI'O YPOBHS K APYTOMY, BRITONHS (PyHKIMH OOBSICHEHUS
U TIPOTHO3UPOBAHHUS CBOMCTB, CTPOEHHUS M BO3MOYKHOCTEH MPAKTHUYECKOTO NMPUMEHEHHS U TOJIyYeHUs
M3y4aeMbIX BEIIECTB.

OcBoeHre MporpaMMbl 10 XUMHH CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMUYECKOH
COCTaBIIAIONIEH HAyYHOW KapTHHBI MHpPA B JOTMKE €€ CUCTEMHOM NMPHUPOJBI, IEHHOCTHOIO OTHOIIEHUS K
HAay4yHOMY 3HAHHIO W METOAAM IO3HAHHMA B Hayke. M3ydeHMe XMMHU NPOMCXOIUT C IPHUBICUYEHUEM
3HAHWI W3 paHee M3YYCHHBIX Y4YEeOHBIX mpeaMeToB: «OKpyxaromuil Mupy», «bruonorus. 5—7 Kiacce» U
«®uznka. 7 KIacey.

[lpy W3y4eHWW XUMHUW TPOUCXOAUT (HOPMUpPOBaHHE 3HAHUN OCHOB XHUMHYECKOH HAyKH Kak
00J1acTH COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTUYECKOW AEATEIBHOCTH YelIOBeKa M KakK OJHOTO W3
KOMITOHEHTOB MHPOBOM KyJbTYphl. 3ajiada y4eOHOTro IpeaMeTa COCTOMT B (POPMHUPOBAHHU CHCTEMEI
XUMHAYECKUX 3HAHUM — BaXHEWIIMX (AKTOB, MOHATUH, 3aKOHOB M TEOPETHUECKUX ITOJIOKEHHH,
JOCTYITHBIX O0OOIIEHHH MHPOBO33PEHUYECKOI0 XapakTepa, s3blka HAYKH, B MPHOOIIEHWH K HAayYHBIM
METO/IaM IO3HAHUSl NPU W3YyYCHWW BEIIECTB M XMMHYECKHUX peakiuid, B (OpMHUpOBaHUM M DPa3BUTHH
MO3HABATENbHBIX YMEHUH M WX NPUMEHEHHH B Y4eOHO-TIO3HABATENBHOW M Y4eOHO-HCCIIEA0BATEIbCKON
JIeSITeIIbHOCTH, OCBOSHHH TIPaBIJI 0€3011acHOTO 0OpAaIlleHHs C BEIECTBAMH B TIOBCETHEBHOM JKU3HHU.

HpI/I HU3YUCHHWU XUMHHU Ha YPOBHC OCHOBHOI'O O6]J.Iel"0 O6pa3OBaHI/I$[ Ba)>XHOC 3HAYCHHC HpI/IO6pCJ'II/I
TaKHC ICIIN, KaK:

— (opMHpOBaHME HHTE/UIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamM000pa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSATCIILHOMY TMPHHITHIO PELICHHH, CIIOCOOHOW aaalTHPOBaThCi K OBICTPO
MEHSIOLIUMCS YCIIOBUAM KU3HU;

- HAIIpaBJICHHOCTb 06y‘leHI/I$I Ha CHCTEMATHYCCKOC HpI/IO6II_IeHI/IC 06yqa}0mnxc;1 K
CaMOCTOSTEIIbHON IT03HAaBaTEIbHOM ACATCIIBHOCTH, HAYYHbBIM MCETOJAAM IIO3HAHUA, (bOpMI/IpyIOH_II/IM
MOTHUBalWIO U pa3BUTHC CITOCOOHOCTEH K XUMHUU,



— o0ecrieueHHE  YCIIOBHH, CIOCOOCTBYIOIIMX MPUOOPETEHHUIO  OOYYarOIIMMHCS  OIbITAa
pa3sHOOOpa3HOW JICATEILHOCTH, TIO3HAHWS W CAMOIO3HAHMS, KIFOUEBBIX HABBIKOB  (KIFOYEBBIX
KOMIICTCHIINH ), UMEIOIINX YHUBEPCATbHOS 3HAUCHUE JIJISl PA3JIUYHBIX BUOB JCSITCIHHOCTH;

— (opmupoBaHue 00mICH (YHKIIMOHAIHLHOW M €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH, B TOM YHCIIC
YMCHHIA OOBSCHATH U OLICHUBATH SBJICHUS OKPYKAIOIIET0 MUPA, UCIIOJL3YS 3HAHUS U OIBIT, IOJyYCHHBIS
MpH M3yYeHUH XWMUHW, MPUMEHATh MX MPH PEIIeHHH MpoOJeM B TOBCEAHEBHON XU3HU W TPYIOBON
JIeATEeILHOCTH;

— ¢opmupoBaHue y O0OyYaOIMUXCA TYMAaHHUCTHYECKHX OTHOIIEHWH, TMOHWMAaHUS IIEHHOCTH
XUMHYCCKUX 3HAHUH IS BBIPAOOTKU SKOJIOTUYECKH IIEJIECOO0PA3HOT0 MOBEIEHUS B OBITY U TPYJIOBOH
JIESITEIbHOCTH B IIEIISIX COXPAHEHHUS CBOETO 3I0OPOBBS M OKPYKAIOIIEH IPUPOIHON CpeIpl;

— pa3BHTHE MOTHBAaLUM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOCHHS OOIIEYETIOBEUYECKUX LEHHOCTEH, FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HpOoQuis H
HaNpaBJICHHOCTH JajbHEHIIETO 00yUeHHSI.

OOmiee 4YMCIIO YacoB, OTBEAEHHBIX IUISI W3Y4YCHUs XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBanus, cocTapisieT 136 yacos: B § kitacce — 68 yacoB (2 yaca B Hezento), B 9 kinacce — 68 yacos (2
gaca B HEJCITIO).

COJEP)KAHUE OBYYEHUA

8 KJIACC
IlepBoHayanbHbIe XUMHYECKHE MIOHATUS

[Ipeamer xumuu. Ponb XUMHM B KU3HHM 4elOBeKa. XUMHsS B CUCTEME HayK. Teia W BellecTna.
®dusnueckre CBOWCTBA BEIIECTB. ArperatHoe COCTOsSHHE BemiecTB. [IoHSATHE O MeTojax IMO3HAHWS B
xumun. YncTeie BemecTBa u cMecu. CriocoOBI pa3ielieHns CMECei.

ATOMEI U MOJICKYJIBI. Xumuueckue sieMeHThl. CHUMBOJIBI XUMHYECKUX 3JIEMEHTOB. HpOCTI)Ie n
CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’IGKyJ'ISIpHO@ yYucHHC.

Xumuueckas ¢Gopmyna. BaleHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH TMOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTENpHAs aToMHasg macca. OTHOCUTENbHAs MOJIEKyJsipHas Macca. MaccoBas
JIOJISI XUMUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemiectBa. Monb. Monsipuas mMacca. B3auMocBsi3b KoiuuecTBa, Macchl M 4YMCIa
CTPYKTYPHBIX €IUHHI] BeliecTBa. PacuéTel 1o GopMysiaM XUMUYECKUX COCAMHECHUH.

®dusnveckre ¥ XUMUYECKHE SIBIICHUS. XUMHYECKasl peakius U e€ MpU3HaKu. 3aKOH COXPaHEHUS
MacChl BEIECTB. XHUMHUYECKHe ypaBHeHHs. Kiaccupukanus XHMUYECKMX pPeakiuil (CoeaMHEHus,
pa3oXKeHHs, 3aMeIIeHUsI, OOMeHa).

Xumuueckuii IKchepumenm:



3HaKOMCTBO ¢ XHMHUYECKOW TIOCYJIOH, TpaBUiIaMu paboTHI B T1a00OpaTopuu u MpuéMaMu o0palieHus
¢ nabopaTopHBIM O00OpYIOBAaHWEM, H3YYCHHE W ONHCaHWE (U3WYECKHMX CBOHCTB 00pasmoB
HEOPraHWYECKUX BEIECTB, HaOmrogeHue (u3nueckuX (IUIABJICHUE BOCKA, TasHHUE JIbJla, PAacTUPAHUC
caxapa B CTYIIKe, KHTICHHE W KOHJICHCAITUS BOJBI) U XUMHUYECKHUX (TOPEHUE CBEYH, IIPOKATTMBAHNE METHON
MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHUCJIOTOW) SIBIICHUM, HAOJIOJICHUE W ONHCAaHUE TPU3HAKOB
MPOTEKaHUsI XUMHUECKUX peakiuil (pa3ioKeHUe caxapa, B3auMOJICHCTBUE CEPHOUM KUCIOTHI C XJIOPUIAOM
Oapwms, paznoxenune ruapokcuna Meau (1) mpu HarpeBanum, B3aMOICHCTBHE JKeJie3a C PACTBOPOM COJIH
meau (1), u3yueHue cnocoOoB pasesieHus: CMecei: ¢ TOMOIIBI0 MarHuTa, (PMIBTPOBAHUE, BHITAPHBAHNUE,
JUCTWIIISIIAS, XpoMaTtorpadusi, MPOBEJCHUE OYUCTKU IMOBAPEHHOHN COJNH, HAONIOJCHUEC W OIMCAHUE
pe3yJIbTaTOB TPOBEACHUS OIBITA, WIIFOCTPUPYIOIIETO 3aKOH COXPAHCHHSI MAacChl, CO3JaHHE MOJIeieh
MOJIEKYJI (IIIaPOCTEPHKHEBBIX ).

Baxneiimue npeacTaBuTeIM HEOPraHUYECKNX BeleCTB

Bosayx — cmecs razos. Cocras Bo3ayxa. Kucnopoa — anemMeHT U npocTtoe BemecTBo. Haxoxaenue
KHCJIOpOoJia B IpUpoie, PU3HUYecKre U XMMUIECKUe cBoiicTBa (peakiuu ropenus). Oxcuapl. [IpumeHenne
kucnopona. CrmocoObl MONydyeHHs KHUCIOpoZa B Ja0OpaTOpuM W HPOMBINUIEHHOCTH. Kpyrosopot
Kuciopoza B npupojie. O30H — aJuIOTponHast MoAU(UKALUSI KUCIOPOA.

TenmoBolt  3ddeKT XUMUYECKOW  peakInHd, TePMOXHMHUYECKHE ypaBHEHHS, DOK30- U
OHAOTCPMUUCCKUC PCAKINU. Tonnuso: yYrojib U METaH. 3arp$I3HeHI/IC BO3ayXxa, YCUJIICHUC ITApHUKOBOI'O
addekra, pazpylieHre 030HOBOTO CIOS.

Bonopon — snemeHT U mpocroe BemiecTBo. HaxoxkaeHue Bomopoja B mpupoje, GpU3NYEeCKUe U
XHUMHYECKHE CBOICTBA, MPUMEHEHUE, CIIOCO0BI TomyueHus. Kucinotsl u conu.

MoutsipHbIit 006EM ra3oB. Pacu€Tel M0 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBopurens. PactBopsl. HacellleHHbIE U
HEHACBIIICHHBIE PacTBOPBL. PacTBOPHMOCTE BelecTB B Boxe. MaccoBas IO BEILECTBA B PacTBOPE.
Xumndeckue cBorcTBa BoAsl. OCHOBaHUs. Poib pacTBOpOB B IPUPOAE U B KHU3HU yenoBeka. Kpyrosopor
BOJIBI B MPUpO/IE. 3arpsA3HEeHNe MPUPOAHBIX BojA. OXpaHa U OYUCTKA MPUPOJHBIX BOI.

Knaccudukammss  Heopranwveckmx  coemnmHeHui. Oxcuapl.  Knaccmdukamms — OKCHIOB:
cosieoOpasyronue (OCHOBHBIC, KHCIIOTHBIE, aMQOTEepHbIE) M HecojeoOpasytomme. Homenknarypa
okcuioB. Or3nueckre u XUMHUYECKHE CBOMCTBA OKCUIOB. [lomyueHne okcumos.

OcHoBanus. Knaccugukanus ocHOBaHMI: MIEJI0YM U HEPACTBOPUMbIE OCHOBaHUsA. HomeHkatypa
ocHoBaHMI. DU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lonmyueHre ocHOBaHUM.

Kucnotel. Kitaccudukarus kucnot. Homenknarypa kucinor. @u3ndeckrie 1 XUMAYECKHE CBOWCTBA
kucnoT. Psg aktuBHoctu MetamioB H. H. bekerosa. [lonydyenue kucnor.

Comu. HomeHnknatypa coneil. @uszndeckue 1 XUMAYECKHE CBOMCTBaA coiiel. [lonydenue conenl.
I'eneTndeckast cBsI3b MEXIY KJacCaMHd HEOPTaHUIECKUX COEAMHEHUH.
Xumuueckuii IKcnepumenn .

KaueCTBECHHOE OIPENICIICHNE COJIEPKAaHUS KHUCIIOpoJa B BO3JyXe, IMOIy4YeHHe, COOMpaHue,
pacro3HaBaHuE M U3yYeHHE CBOMCTB KHCIOPOa, HAOIOACHUE B3aUMOICHCTBHS BEIIECTB ¢ KUCIOPOAOM
U YCJIOBUS BO3HHUKHOBECHHS W TPEKpaIlleHUs1 ropeHus (Iokapa), 03HaAKOMJICHHE C 00pa3liaMu OKCUIIOB U



OMHMCaHWE WX CBOWCTB, IOJy4YE€HHWE, COOMpaHWE, paclo3HaBaHWE W W3YYEHHE CBOMCTB BOJOpOIA
(ropenme), B3ammomeilictBue Bojopoma ¢ okcugom Memud () (BO3MOXXHO  HMCHONB30BaHHE
BUJICOMATEPUAIOB), HAOIIOICHUE 00PA3IlOB BEIIECTB KOJIMUYSCTBOM 1 MOJIb, HCCIIEIOBAHNE OCOOCHHOCTEH
PacTBOPEHHS BEIECTB C PAa3IMYHONW PACTBOPHUMOCTHIO, IPUTOTOBIIEHHE DPACTBOPOB C OMpEAECNEHHON
MacCOBOH JI0JIeH pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJIBI C METaIaMH (HATPUEM U KaJIbIIUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHJICOMATEPHATIOB), HCCICAOBAHUE OOpA3lOB HEOPraHUYCCKHUX BEICCTB
Pa3IMYHBIX KJAccOB, HAOMIOACHNE M3MEHEHHUS! OKPACKH MHIUKATOPOB B PAacTBOpPAX KUCIIOT M IIEIOYEH,
u3ydeHue B3ammojeiicteus okcupa meau (ll) ¢ pacTBopoM CepHO# KHCIOTHI, KUCIOT C METaJUIAMH,
peaxiuii HeWTpaau3alny, MOTyIeHne HEPaCTBOPUMBIX OCHOBAHHM, BEITECHEHHE OJTHOTO METaJuia JPYyTUM
U3 pacTBOpa COJIH, PEIICHUE SKCIICPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHelIre Kiacchl HEOPraHMIeCKIX
COEJIMHEHHUIN».

Iepnoguyecknii 3axkon u Ilepmoamyeckast cucreMa XuMH4Yeckux 3jementos /. MH.
Menpaeneea. CrpoeHne aromMoB. XuMHUYeCKass CBA3b. (OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE
peakuumn

[lepBble MOMBITKK KIACCU(PUKAIMN XUMHUYECKHX dJIeMeHTOB. lloHsATHE O Tpymmax CXOIHBIX
9JIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMENbHBIE METAJUIbl, TaJOTEHBI, WHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIC 00Pa3yroT aM(pOTEPHBIC OKCUIBI U THAPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux aieMeHToB [[. M. MeHnneneesa.
Kopotkonepuognas u mmaHONIEproAHas (hopmbl [leproamdeckoil cHCTEMBI XUMHUYECKHUX 3JIEMEHTOB /.
N. Menneneena. [lepuoasl u rpynnel. Ousndyeckuil CMBICT NOPSIKOBOIO HOMEpa, HOMEPOB MEPUOIA U
TPYINIIBI 3JEMEHTA.

Crpoenne atomoB. CoctaB atoMHBIX sep. M3otombl. Dnektponbl. CTpoeHHE 3IEKTPOHHBIX
ob6onouek atroMoB TepBhIX 20 xuMmuueckux siaemeHToB llepuommaeckoii cucrtemsl JI. Y. Menneneesa.
XapakTepucTiKa XHMHYECKOTO D3JeMEeHTa M0 ero mnojoxeHuro B Ilepmommueckoit cucreme J[. U.
Meneneesa.

3aKOHOMEPHOCTH HW3MEHEHMSI pPaahyca aTOMOB XUMHYECKUX OJIIEMEHTOB, METAJUIMYECKUX U
HEMETAJNIMYECKUX CBOMCTB 110 rPpyIaM U NepUuoaam.

3nauenne Ilepuommueckoro 3akoHa u lleproamdeckol CHCTEMBI XMMHYECKHX DJIEMEHTOB IS
pa3BuTUs Hayku U nipakTuku. 1. 1. MenaeneeB — yu€Hbli U rpakIaHUH.

Xumudaeckas cBa3b. KoBaneHTHast (moyiipHAsh ¥ HEMOJISIPHAS) CBS3b. DJIEKTPOOTPHUIATEIHHOCTh
XUMUYECKUX 3JIEMEHTOB. VIOHHas CBsI3b.

Crenenb oxuciacHus. OKHCIUTEIHbHO-BOCCTAHOBUTEIBLHBIE pCaKmnu. Hpoueccm OKHCJICHUA H
BoccTaHOBICHHUA. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKchepumenm:

n3ydeHue o0pa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEHCTBUE THAPOKCHIA ITMHKA C
pacTBOpaMM KHUCIOT M ILIEJIOYEH, NPOBEIEHUE OINBITOB, WIIHOCTPUPYIOLIUX MPUMEPBl OKHUCIUTEIBHO-
BOCCTaHOBHUTEJBHBIX peakyii (TOpeHre, PEaKLIuy Pa3ioKeHHsI, COSANHEHHUS).

Mesicnpeomemnuie ceasu



Peanmzamus MeXnpeaMETHBIX CBSI3€H NMPU M3YYEHWH XHMHHU B 8§ KIIACCEe OCYIIECTBISIETCS Yepes
WCIIOJIb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHATHH, TaK W MOHSATHH, SBIAIOMINXCS CHCTEMHBIMU
JUISL OTJICNBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

O6HII/I6 C€CTCCTBCHHO-HAYYHbIC TIOHATHA: Hay‘IHLIﬁ (I)aKT, TrumnoTe3a, TCOpuA, 3aKOH, aHaJus3,
CHHTC3, Knaccn(bmcaum[, NnepruoagnIHOCTb, Ha6J'IIOI[eHI/Ie, OKCIICPUMEHT, MOJACIIUPOBAHUC, HU3MCPCHUC,
MOJCIIb, ABJICHHUC.

®duznka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIU, U30TOIBI, PAJAHOAKTHBHOCTS,
MOJIEKYJIa, DIIEKTPUYECKUN 3apsiil, BEIIeCTBO, TENO, O0BEM, arperaTHoe COCTOSIHME BEIIEeCTBa, Tras,
(U3MYECKUE BETUYNHBI, €UHUIBI U3MEPEHHS, KOCMOC, IJIaHEeThI, 3BE311b1, COJTHIIE.

Buonorus: porocunTes, neixanue, buocdepa.

I'eorpadms: atmoctepa, ruapocdepa, MUHEpaNbl, TOPHBIE TOPOABI, MOJE3HBIE WCKOIMAEMbIE,
TOIUIUBO, BOJHBIE PECYPCEHL.

9 KJIACC
BemiecTBo U xuMHUecKas peakuus

Ilepuonnuecknii 3akoH. Ilepuonnueckas cucrema xumudeckux vieMeHToB [[. M. Menneneesa.
CrpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHMH CBOWCTB XHMHYECKHX 3JEMEHTOB IEPBBIX TPEX
MEpPUOOB, Kalus, KajJblMs M HUX COEIWHEHUH B COOTBETCTBHUM C IIOJIO)KEHHEM D3JEMEHTOB B
Ilepuonueckoii CUCTEME U CTPOCHUEM UX aTOMOB.

CTpOGHI/IC B€IICCTBA: BUbI XUMHYCCKOM CBSI3U. THIIBI KPpUCTANIMYCCKUX pCHIéTOK, 3aBUCHUMOCTD
CBOICTB BC€IICCTBA OT THUIIA KpHCTaHHH‘IeCKOﬁ peHléTKI/I n BUa XUMHYECKOH CBSI3H.

Krnaccudukaiuss 1 HOMEHKIATypa HEOPTraHMYECKUX BEIIECTB. XUMHUYECKUE CBOMCTBA BEIIECTB,
OTHOCAILLMXCS K pa3iW4yHbIM  KJAaccaM HEOPraHWYECKUX COCIUHEHUH, TIEHETUYecKass CBS3b
HEOPraHWYECKHUX BEILIECTB.

Knaccupukanus XUMHYECKHMX pEaKUMH MO0 pa3IHyHBIM NpHU3HaKaM (IO 4YMCIy M COCTaBy
YUaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBoMY 3((dekTy, M0 WU3MEHEHUIO CTeNeHel OKHCICHUS
XUMHAYECKHX 3JIEMEHTOB, 10 OOpaTHMOCTH, IO YYacTHIO KaTalu3aTopa). DK30- M JHAOTEPMHUYECKHE
peaKuy, TEPMOXUMUYECKHE YPAaBHEHMSL.

IlonsiTie 0 cKopocTH XuMH4YecKOH peakiuuu. lloHstne 00 00paTUMBIX W HEOOPATUMBIX
XUMHUYECKHUX peakiusax. [IoHsTHe o TOMOT€HHBIX M TeTepOTeHHBIX peakuusax. [lomsTue o karamuse.
IlonsiTne 0 xmUMHUEcKOM paBHOBecHH. (DAKTOPHI, BIUSAIONAE HA CKOPOCTh XUMHUYECKON pEaKknuud U
MOJIOKEHUE XUMHUECKOTO PaBHOBECHS.

OKHCIUTEIIHFHO-BOCCTAHOBUTEIILHEIC pcaKkuuu, 3J'IeKTpOHHLII71 banaHc OKHCIHUTCIIBHO-
BOCCTaHOBUTEIIbHOM pCaKkuunu. CocraBieHue ypaBHCHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ C
HCIIOJIb30BaAHUEM METOAA SJICKTPOHHOI'O OajaHca.

Teopus MEKTPOTUTHICCKON AUCCOMMAIMH. DIECKTPOIUTHI U HEANEKTPOIUTH. KaTHOHBI, aHUOHEI.
MexaHn3M ITHUCCOIUAIIAN BEIIECTB ¢ PA3TUIHBIMA BHUIAMH XUMHUIECKOU CBs3u. CTEIeHb MTHUCCOITAITUH.
CunbHbIe U cadble SJIEKTPOITUTHIL.

PeaKI_II/II/I HOHHOTO OOMeHa. YCIoBUSA MMPOTCKaHUA peaK]_[I/Iﬁ HMOHHOI'O O6M€Ha, IIOJIHBIE H
COKpaIJ_IéHHBIe HWOHHBIC YpaBHCHUA pCaKHHﬁ. CBolicTBa KHUCJIOT, OCHOBaHMM U COJCH B CBETC



MIPEACTABIICHUNA 00 JJIEKTPOIMTUYECKON aucconuanuy. KaduecTBeHHBIE peakinid Ha WOHBL IloHsTHE O
TUJIPOJIU3E COJICH.

Xumuueckuii IKCnepumenm:

03HAKOMIICHUE C MOJICIISIMA KPUCTAIUTHYSCKUX PEIIETOK HEOPTAaHUYSCKUX BEIIECTB — METAIIOB U
HeMeTauioB (Tpadura W amMasa), CIOKHBIX BEIIECTB (XJIOPHAA HATPHA), UCCICIOBAHUE 3aBUCHMOCTH
CKOPOCTH  XMMHYECKOW pEaKIMH OT BO3ACHUCTBUSA  pa3lUYHBIX  (AKTOPOB, HCCIICIOBAHUC
3IIEKTPOTIPOBOJTHOCTH PAcTBOPOB BEIIECTB, Mpollecca JUCCOIMAIMM KHCIOT, IIejoved U colei
(BO3MOXKHO HCIIOJIb30BAaHHE BHJICO MATEPHAIOB), MPOBEJCHHUE OMBITOB, HWIUTIOCTPUPYIOIIUX MPU3HAKH
NPOTEKaHUsl pPeakluii MOHHOTO oOMeHa (0Opa3oBaHWE OCa/Ka, BBIAEICHHE Taza, 00pa3oBaHUE BOJBI),
OTIBITOB, WUTIOCTPUPYIONIMX MPUMEPHl OKHCITUTELHO-BOCCTAHOBHTEIILHBIX PeakInil (rOpeHue, peakiuu
pa3joXKeHHS, COCAMHCHUS), PACIO3HABAHME HEOPTaHMYECKUX BEIIECTB C IOMOINBI0 Ka4eCTBEHHBIX
pCaKHI/Iﬁ Ha WOHBI, pCIICHUC SKCICPUMCHTAJILHBIX 3a1a4.

HeMeTanjbl 1 UX COeAMHEHUS

OOmast xapakTepucTHKa rajgoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbBIE CTEIECHH
okucnenus. CTpoeHne U Qpu3ndeckre CBONCTBA MPOCTHIX BEUIECTB — I'aJOreHOB. XMMUYECKUE CBOMCTBA
Ha MpUMepe XJIopa (B3auMOAEHCTBHE C METAIUIAMHU, HEMETaIaMH, I1enodaMu). Xiaoposoxopo. ComnsHas
KHCJIOTa, XMMHUYECKHE CBOMCTBa, IOJy4yeHHe, NpuMeHeHue. JleficTBHe XJopa M XJIOpOBOJOpOJa Ha
OpraHu3M yenoBeka. BaxHelre XJIOpuasl M UX HAXOXKACHHUE B TIPUPOJIE.

OO6mmas xapakrepucTrka 3meMeHToB VIA-rpynmnel. OcOOCHHOCTH CTPOSHUSI aTOMOB, XapaKTePHBIC
crernieHH okucineHus. CtpoeHue W (pu3ndeckue CBOWCTBA MHPOCTBIX BEIIECTB — KHCIOPOJA U CEPHI.
AmnnotponHble MoaM(UKanmMKA KHCIOpPOJAa W Cepbl. XWUMHUYECKHe CBoiicTBa ceprl. (CepoBomopon,
CTpoeHHue, (Qu3MUYecKHe M XUMHUYecKHe cBOHCTBAa. OKCHABI Cepbl KaK MPEJCTABUTEIH KHCIOTHBIX
okcuaoB. CepHasi KHCIOTa, (PU3NYECKUE M XMMHYECKHE CBOMCTBa (0OIIME Kak MPeICTaBUTEINs Kiacca
KHACJIOT W crnenupuueckue). XUMHUYECKHE PEaKIMh, JIekKalde B OCHOBE MNPOMBIIUICEHHOTO crocoba
MOJTy4eHUs] CepHOM KHUCHOTHL. IlprMeHeHune cepHOil KucnoTel. COnM CEpHOM KHCIOTHI, KadyeCTBEHHAs
peakuus Ha cynbhaT-uoH. HaxoxaeHnue cepbl U €€ COCAMHEHHH B MpHUpoJe. XUMHUYECKOE 3arpsi3HEHNE
OKpY’KaroIel cpeabl COEAMHEHUSMH cephbl (KUCIOTHBIE TOKIH, 3arps3HEHHE BO3AyXa M BOJOEMOB),
CHOCOO0BI €r0 NPEAOTBPAILCHHS.

OOmast xapakTepucTuka 3neMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapakTepHEIC
CTETIEHN OKHCIEHHUS. A30T, pacHpoCTpaHEHHE B NpHpoJe, (HU3MYECKHE M XUMHUYECKHE CBOICTBA.
Kpyroopot azora B npupojie. AMMHUaK, ero (U3MUECKHE M XWMHUYECKHE CBOICTBA, MOJy4YeHHE H
npumerenue. Conn aMMOHHMSA, UX (U3UYECKHME M XMMUYECKHE CBOWCTBA, NpuMeHeHHe. KadecTBeHHas
peaknys Ha WOHBI aMMOHHS. A30THasl KHCJOTa, €€ MojydeHue, (Qu3ndeckue M XMMHUYECKHEe CBOMCTBa
(oOmme Kak TpeNCcTaBUTENs Kiacca KHUCIOT M crenuduyeckue). Vcmomp3oBaHHE HUTPATOB M COJEH
aMMOHHMSI B KayecTBE MUHEPAIbHBIX yOOOpeHHd. XHWMHUYECKOE 3arpsa3HEHHE OKPYXKaroleH Cpeabl
COCJIMHEHMSIMA a30Ta (KHCJIOTHBIE JOXKIH, 3arps3HeHUEe BO3/ayXa, NMO4YBBl W BOgoEMoOB). Docdop,
aiotponHele Moaudukamuu dochopa, puznueckue U xumudeckue coiicrsa. Okcua ¢docopa (V) u
¢dochopHas kucnora, pusnyeckne U XMMHUYECKHE CBOMCTBa, moiydeHue. Vcrnonb3oBanue ¢ocdaros B
Ka4eCcTBE MUHEPAIBHBIX yIOOPEHHIA.

O6mas xapaktepucTtuka 31eMeHTOB |V A-rpymnmer. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
CTETICHH OKHMCJICHHS. YTJIEPO/, aJUIOTPOIHbIC MOIU(PHUKAIIMH, PACIIPOCTPAHEHHE B IIPUPOIE, QU3MUECKHe
U XWMHYECKHe cBoicTBa. AnmcopOuus. Kpyrosopor yrimepoga B mpupoge. OKCHABI yriiepoia, HX
¢du3nuecKkue U XHUMHUYECKUE CBOWCTBA, JICHCTBHME HA KHMBBIC OPTraHU3MBI, TIOJIyYeHHE W TPUMCHEHHE.



DKOJIOTHYECKHE MPOOJIeMBbI, CBSI3aHHbBIE ¢ OKcuaoM yriepona (IV), rumores3a riao0albHOTO MOTEILICHUS
KJIMMaTa, MapHUKOBBIN 3¢ (deKT. YTonpHas KUcioTa u e€ ok, uX QU3NUYeCKHe U XUMUYECKHE CBOKCTBRA,
noJydyeHre M npuMeHeHue. KauecTBeHHast peakiivs Ha KapOoHaT-uOHBI. Mcrnoias3oBaHue KapOOHATOB B
OBITY, MEIULIMHE, TPOMBIIIIEHHOCTH U CEITLCKOM XO3SICTBE.

[lepBoHavanbHBIe TOHATHS 00 OpPraHMYECKHX BEIIECTBAaX KaK O COCTUHEHHUSX yriepoia (MeTaH,
3TaH, STWICH, alleTHJICH, 9TaHOJ, TIINIEPHH, YKCYCHAs KHCII0Ta). [I[pupoaHbIe HCTOYHHKH YTIIEBOJAOPOIOB
(yromp, npupogHBI Tra3, HE(PTH), MPOAYKTH HX IMepepadoTku (OCH3WH), WX poOJb B OBITY H
NpOMBIIIIeHHOCTH. [loHATHE 0 OMONIOTHYEeCKN BaKHBIX BEIIECTBAX: JKHUpPaX, OENKax, yrieBOAaX — U UX
poJIM B )KM3HU YeJIoBeKa. MaTepraibHOe eIMHCTBO OPTraHNYECKUX U HEOPTraHUYECKUX COSTNHEHHH.

Kpemuuii, ero ¢usudeckue n XUMHYECKHE CBOWCTBA, IMONMy4deHHE M NpuMeHeHne. CoenuHeHHs
KpemHUsi B mpupone. OOmme mnpencraBieHuss o6 oxcune kpemuus (IV) u kpemMHHEBOW Kuciore.
CunMKaTel, UX UCIOJIb30BaHUE B OBITY, B MPOMBINIJICHHOCTH. BakHelie cTpouTeIbHbIe MaTepHUabl:
KepaMHKa, CTEKJI0, LEeMeHT, OeToH, xene300eToH. Illpobmempl 0e30MacHOTr0  HCIIONB30BaHUS
CTPOUTENILHBIX MaTEPHAJIOB B IOBCETHEBHOM KHI3HH.

Xumuueckuii IKCnepumeHnm:

u3yyeHne oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSIHOM KHUCIOTHI, HPOBEICHHE
Ka4eCTBEHHBIX peaklWid Ha XJIOPUI-WOHBI W HAONIOJCHHWE NPU3HAKOB WX TIPOTEKAHMsI, OIBITHI,
oTpakaromue (u3nYeckne M XHMHUYECKHE CBOHCTBA TalOr€HOB W HMX COCITUHEHUH (BO3MOXKHO
WCTIIONB30BaHUE BHICOMATEPHANIOB), O3HAKOMIIEHHE C OOpa3laMH XJIOPHIOB (TaJOT€HHUIOB),
O3HaKOMJIEHHE C 00pa3laMu cepbl U €€ COeTUHEHUAMH (BO3MOXHO UCIIOIb30BAaHUE BHUIECOMATEPHAIIOB),
HaOJrofeHne mpouecca oOyriMBaHUs caxapa MOJ JIEHCTBUEM KOHLIEHTPHUPOBAHHOW CEPHOM KHCIIOTHI,
U3y4YeHHE XUMHUYECKUX CBOWCTB pa30aBleHHOHN CEpPHOW KHUCIIOTHI, MPOBE/ICHUE KAYECTBEHHOHN peakiiuy Ha
cynab(ar-uoH W HaONIo/IeHHE Tpu3HaKa e MPOTEeKaHUs, O3HAKOMIICHHE ¢ (U3MUECKHMMU CBOMCTBAMH
asora, pocdopa u ux coenuHeHUH (BO3MOKHO HCIOIB30BaHUE BHIEOMATEPHAJIOB), 00pa3LaMH a30THBIX
u GochopHBIX yIOOpEHU, TONydeHHe, cOOMpaHHe, paclo3HaBaHWE M W3YyYEHHE CBOWCTB aMMHUAKa,
NPOBE/ICHHE KAueCTBEHHBIX peakuid Ha HMOH aMMOHHS MU (ocdar-MOH W H3yueHHE NPHU3HAKOB HX
NPOTEKaHUs, B3aUMOACUCTBHE KOHIEHTPUPOBAHHOW a30THOH KHCIOTBI C MeIbl0  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIECOMATEPUANIOB), M3yYEHHE MOJelel KPUCTAUIMYECKUX pEeImETOK anMasa, rpadura,
¢bynnepeHa, 03HaKOMIJIEHHE C IIPOLIECCOM aJICOPOLIMH PaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YITIEM H
YCTpOICTBOM IIPOTUBOra3a, MOJy4eHUe, COOUpAaHUe, paclio3HABAHUE U U3YYEHUE CBOMCIB YIJIEKHCIIOIO
rasa, MpoBe/JICHHE KayeCTBEHHBIX peakluil Ha KapOOHAT M CHJIMKAT-WOHbI M H3yY€HHE NMPHU3HAKOB HMX
MPOTEKaHUs,  O3HAKOMJIEHHME C  MNPOAYKIHMEH  CHIMKAaTHOW  TNPOMBINIJIEHHOCTH,  pEIICHHE
3KCIIEPUMEHTANBHBIX 33j1a4 10 TeMe «BakHelne HeMeTaluIbl M UX COeTMHEHUS.

MeTajiibl M MX COeTUHEHUS

OO01mas XxapakTepuCTUKa XMMHUYECKUX 3JEMEHTOB — METAUIOB HAa OCHOBAaHHHM WX TIOJIOKEHHUS B
Ilepnonamueckoit cucteme xuMudeckux 3meMeHToB J[. M. MennmeneeBa u ctpoeHus atomMoB. CTpoeHme
MeTayuioB. MeTaminyeckasi CBSI3b M METAIUIMYECKass KPUCTAJUIMYECKash peléTka. DIEKTPOXUMHUUYECKUMA
psAa HampsbkeHWH MetauioB. Du3nueckne W XUMHYECKHE CBOWMcTBa MeTayuioB. OOmme crocoObl
MOJTYYCHHSI MeTa/uIoB. [IoHITHE O KOPPO3WH METa/IOB, OCHOBHBIE CITOCOOBI 3alTUTHI UX OT KOPPO3HH.
Crnagsl (CTanb, YyTyH, JIOPATIOMUHHNA, OPOH3a) U MX MPUMEHEHHE B OBITY U MPOMBIIIIJICHHOCTH.

[lenounble MeTamibl: NojiokeHue B llepuonnueckoil cucrteMe XuMHuueckux anemeHToB [I. .
MeHnpeneeBa, CTpOEHHE MX aTOMOB, HaXOXJIeHUE B npupojae. Ousnveckne u XUMHUYECKHE CBONCTBa (Ha



npuMepe HaTpusl U Kanws). OKCHUIBI U THAPOKCHIIBI HATPHS W Kanus. [IpuMeHeHne MeI0YHBIX METAJIIOB
M UX COeIUHEHUH.

[IlenouHo3emMeNnbHbIE METANJIBI MarHuid M KalbIUi: mojoxkeHue B Ilepuoaudeckoit cucrteme
xuMudeckux anementoB [. . MenaeneeBa, CTpoeHHE UX aTOMOB, HaxoXJeHue B npupoje. dusndeckue
YU XUMHYECKHE CBOHCTBA MarHus W Kallblius. BaxkHedmue coequHEHHS Kaublus (OKCHJ, THAPOKCHII,
conn). JKEcTKoCTh BOBI 1 CIOCOOBI €€ yCTpaHEHUSI.

AnmroMmunuii: nonoxxenue B Ilepuoandeckoit cucteMe xumudeckux snemeHToB JI. Y. Meneneena,
CTpPOEHHE aToMa, HaxOXJAeHWe B mnpupoae. Dusnveckne W XUMHUYECKHE CBOICTBA aIOMUHUS.
AmMoTepHbIe CBOMCTBA OKCHJIA M THAPOKCH]IA ATFOMUHUS.

XKenezo: nonoxenue B Ilepuoanueckoit cucreme xumuueckux sneMmeHtoB Jl. WM. Menneneesa,
CTPOCHUE aToOMa, HaxokJAeHHe B mpupone. Puznyueckre U XMMUYECKHUE CBOWCTBa »xene3a. OKCHIBL,
ruapokcunbl u comu xenesa (1) u xemesa (111), mx cocras, cBOWCTBA U MOITyYEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMM METaJUIOB W CIUIaBOB, MX (U3UYECKUMH CBOMCTBAMH, U3y4YCHHE
pe3ynbTaTOB KOPPO3WH METAUIOB (BO3MOXHO HCIOJB30BAaHHE BHIEOMATEPHATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHA KalblMsl M HATPUSA C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BUICOMATEPUAIIOB),
UCCIICIOBAHUE CBOWCTB KECTKOW BOJBI, Mpollecca TOPEHHUs jKeje3a B KHCIOpoae (BO3MOXKHO
HCIIOJIb30BaHNE BHICOMATEPHAIIOB), TPU3HAKOB MPOTEKAaHHUs KAUECTBEHHBIX PEAaKIMii Ha MOHBI: MarHUs,
KaJIbIUs, aIFOMHUHUSA, MHKA, xkene3a (1) u xenesa (111), meau (1), HaOnrOACHNUE M ONTUCaHKE TIPOIIECCOB
OKpallMBaHWs IUITAMEHH HWOHAMH HATpHs, Kalud W  KaJdbOusd (BO3MOXKHO  HCIIOJIb30BaHHE
BHUJICOMATEPUAJIOB), MCCIIeI0BaHIE aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMHHUS M THAPOKCH/IA IINHKA,
PECHICHUEC SKCIICPUMCHTAJIBHBIX 3a/ia4 110 TEME «Baxxneiinme MeTanabl U UX COCANHCHUS).

XuMus U OKpPYsKAOLIasa cpeaa

BemecTBa 1 Marepuansl B TOBCEHEBHOM )KM3HM YeIOBEKa. be3onacHOe NCIOIb30BaHNE BEIIECTB
Y XUMUYECKHUX peakuuii B ObITy. [lepBas moMoms mpy XUMHUYECKHX 0YKOTaxX U OTPABIECHUSIX.

XUMHUECKOE 3arps3HEHHE OKpyXKaromeld cpedsl (IpeaenbHas OOMYCTHMAash KOHICHTpPALHS
BeniecTs, Aanee — [1/IK). Poss Xxumum B penreHr# 3K0JI0rHIECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:
M3y4YeHUe 00pa3ioB MaTepHalIOB (CTEKJIO, CILIABBI METAIIOB, TOJUMEPHBIC MaTEPHAIHI).
Meosrcnpeomemmnuvie ceazu

Peanm3zamus MeXnpeaMETHBIX CBSI3€H NMPU M3YYEHWH XHMHUHU B 9 Kilacce OCYIIECTBISIETCS Yepes
UCIIOJIb30BaHNUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MMOHATHUH, TaK U MOHITUH, SBISIOMINUXCA CUCTEMHBIMU
JUIsL OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT O LIUKJIA.

OOmye ecTecTBEHHO-HAYYHbIC TOHATHS: HaydHBIH (hakT, THIOTE3a, 3aKOH, TEOpHUs, aHAIM3,
CUHTE3, Kiaccu(ukanusa, MepuoANYHOCTh, HAOIIOZEHWE, SKCIIEPUMEHT, MOJIENIMPOBAHUE, MU3MEPEHUE,
MOJIEJb, ABJICHHE, TAPHUKOBBINA AP (HEKT, TEXHOIOTHS, MaTepHaIbI.

®dusuka: MaTepusi, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI, PaJIMOAKTUBHOCTb,
MOJIEKYJIa, DSJICKTPUYECKUM 3apsj, MPOBOJHUKH, TIOIYIPOBOIHUKH, JHUAJICKTPUKH, (POTOIICMEHT,
BEIIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSHUE BEIECTBA, Tra3, pPAacTBOpP, PacTBOPUMOCTb,



KpUCTAJUTMUECKass PEMIETKA, CIUIABBI, (M3WYCCKHE BEIMYHHBI, CIUHUIBI H3MEPCHHS, KOCMHYECKOE
MIPOCTPAHCTBO, IIAHETHI, 3BE31T61, COTHIIE.

buomnorns: ¢orocwHTes, apixaHwe, Owuocdepa, 3KocHCTEMa, MHHEpAIbHBIE YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, ITUTATEILHEIC BEIICCTBA.

T'eorpadms: armocdepa, ruapocdhepa, MUHEpabl, TOPHBIE IOPOMBI, IOJIE3HBIC HCKOIAcMBbIE,
TOIUTUBO, BOJHBIC PECYPCHI.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHMSI TIPOTPAMMBbl OCHOBHOTO OOIIEro 00pa30BaHUs JOCTUTAIOTCS B
Xo/le OOyYeHHsS XUMHUHU B €IWHCTBE YYeOHOW W BOCIHTATENLHOH AESITEIHHOCTH B COOTBETCTBHUHU C
TPAAUIIMOHHBIMH ~ POCCUMCKUMHU  COIIMOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBCHHBIMH IIEHHOCTSIMH,
MIPUHATHIMA B OOII[ECTBE MPaBUIIaMH U HOPMAMH MTOBEICHHUS U CIIOCOOCTBYIOT IPOIIECCaM CaMOTIO3HAHUS,
CaMOpPa3BUTHS M COIMATTU3AIIIHN 00YJIarOIINXCSI.

JIMYHOCTHBIE pe3ybTaThl OTPAXKAIOT T'OTOBHOCTH OOYYAIOIIMXCSI PYKOBOJICTBOBATbCS CHCTEMOM
MO3UTUBHBIX LIEGHHOCTHBIX OPUEHTAIUI U pacIIUpEeHUE OIbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B
YJacTu:

1)naTpuoTHYECKOro BOCIUTAHUS:

LIEHHOCTHOTO OTHOLICHHS K OTEYECTBEHHOMY KYJBbTYPHOMY, HCTOPHYECKOMY W HAy4YHOMY
HACJICJIUIO, TIOHUMAHMS 3HAYCHHUS XMMHUYECKONH HAyKHU B JKU3HU COBPEMEHHOI'O OOIIECTBa, CIIOCOOHOCTH
BIQJIETh JOCTOBEpHOW WHGOpPMAIME O TEepelIOBhIX JOCTH)KCHUSX H OTKPBITHSX MUPOBOW U
OTEUECTBCHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTPOHCTBE MUpPA U OOIIECTBA;

2)rpa:kIaHCKOr0 BOCIIMTAHMSA:

NPEACTABICHUS O COLMANBHBIX HOPMax M MPaBUIIaX MEXIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE,
KOMMYHHMKAaTUBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOM, Yy4eOHOHMCCIEI0BaTENbCKOH,
TBOPYECKOW M JPYTHX BUJAX JEATENLHOCTH, TOTOBHOCTH K pa3HOOOPa3HO COBMECTHOW JESTENBHOCTH
OpU  BBINOJIHEHUH Y4YeOHBIX, IO3HABAaTEJbHBIX 3a7ad, BBINOJHEHUM XUMHUYECKHX OKCIEPHUMEHTOB,
CO3JIaHMH YYEeOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHMMAHHIO U B3aMMOIIOMOINX B MpOIecce ITOH
y49eOHOU JesTeNbHOCTH, TOTOBHOCTH OIEHMBATh CBOE IOBEJCHHWE W TMOCTYNKH CBOWX TOBApHUIIEH C
MO3UIMH HPABCTBEHHBIX U NTPABOBBIX HOPM C YUETOM OCO3HAHHUSA MOCIENCTBUIN MOCTYIIKOB;

3)eHHOCTH HAYYHOI0 MIO3HAHMS

MHPOBO33PEHUYECCKHE TIPEACTABICHUS O BEIMIECTBE M XHUMHYECKOW PEaKIH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U COCTABJISIOLIME OCHOBY JUIsl IOHUMAHHUS CYIIIHOCTH HAYyYHOU
KapTUHBI MUpPA, TPEACTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS TMPHUPOIBI, B3aUMOCBS3IX
YeJI0BEKa C IIPUPOTHOM CPEoi, O POJIM XUMHUH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

IMO3HABATCJIbHLIC MOTHBBI, HAITPABJICHHBIC HA MMOJIYYCHUC HOBBIX 3HAHWM T10 XUMHU, H€06XOJIPIMI)IC
JJIs 0OBSICHEHHS Ha6J'IIOI[a€MBIX mponcccoB " HBHGHHﬁ, HOBHaBaTGJ'IBHOfI, HH(l)OpMaL[HOHHOfI n



YUTATEIBCKOW KYNBTYphl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSATENBHON pabOThl C y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM TNTEPATyPOH, TOCTYITHBIMU TEXHUYECKUMHU CPEJCTBAMH WH(POPMAITIOHHBIX TEXHOJIOTHI;

WHTEpeC K OOy4YeHHI0 W TIO3HAHWIO, IJI0O003HATEIHHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caMoOOpa30BaHUIO, TIPOCKTHONH W HCCIICJAOBATENbCKOW JEATCILHOCTH, K OCO3HAHHOMY BBIOODPY
HANPAaBJICHHOCTH U YPOBHsI O0YYCHUS B JaTbHEHIIIEM;

4)dopMupOBaHUSA KYJAbTYPhI 310POBbS:

OCO3HAHUE TICHHOCTHU >KU3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3JIOPOBBIO, YCTAHOBKH Ha
3IOPOBBIA 00pa3 >KM3HH, OCO3HAHHE MOCJCACTBUH M HENPUSATHE BPEIHBIX MPHUBBIYCK (YIOTPEOICHUS
AJIKOTOJIs, HAPKOTUKOB, KYPEHHs), HEOOXOAUMOCTH COOITIO/IEHHS MPABIII 0€30TIACHOCTH TPH 00paIieHuu
C XUMUYECKHUMH BEIICCTBAMU B OBITY U PEaNbHOM KU3HU;

5)TpynoBoro BocnMTaHUS:

MHTEpEC K MPAKTUIECKOMY M3YUEHHIO MPOodEccHii U TpyJa pa3inyHoro poja, yBaxKeHHe K TpyIy U
pe3yapTaTaM TPYAOBOH INEATENBHOCTH, B TOM YHCIIE HAa OCHOBE NPHUMEHEHMs MPEIMETHBIX 3HAHHUN 10
XMMHWH, OCO3HAaHHBI BBIOOP HMHIMBHIYATbHOW TPACKTOPUHM TNPOJODKEHHS 00pa3oBaHUS C y4ETOM
JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M IOTPEOHOCTEH,
YCIIEHIHOW TPO(EeCCHOHATTBHON ~JESITENIbHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHHUH, TOTOBHOCTH
aIal TUPOBAThCS B POQeCcCHOHATTLHOH Ccpe/e;

6)3K0JI0rMYeCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIEHHE K MPHUPOJIe KaK UCTOYHHUKY JKH3HH Ha 3eMJje, OCHOBE
e€ cyllecTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOT0 U 0e30macHOro obpasza KM3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (H3MYECKOMY W IICHXHUYECKOMY 3/I0POBBIO, OCO3HAaHHE IIEHHOCTH
cOOJIFOICHUsT TIpaBUJI O€30MACHOrO TIOBEJACHMSI NMpH pabdoTe ¢ BEIIECTBAMH, a TaKXKE B CHUTYyallMsX,
YTPOXKAIOIINX 3I0POBBIO U KU3HU JIIOICH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHWS, MOJy4aeMble MPHU HM3YYEHHUH XUMWH, JUI pEIIeHHs 3a/ad,
CBSI3aHHBIX C OKPY’KaroIled NPUPOIHON CPEIOH, U IMOBBILIEHHS YPOBHS 3KOJIOTMYECKOH KYIbTYpBHI,
OCO3HAHMS TJIO00AJBHOTO XapakTepa SKOJOTHYECKUX NpoOIeM M IyTedl MX peleHus MNOCPEeICTBOM
METOJIOB XHMHH, DKOJOTHUECKOTO MBIIIJICHUS, YMEHHS PYKOBOJACTBOBAaTHCS MM B II03HABaTENbHOI,
KOMMYHHMKAaTUBHON M COLMAJIbHOM MPAKTUKE.

METAHNPEJIMETHBIE PE3YJIBTATBI

B coctaBe MerTampeaMETHBIX pPe3yJAbTATOB BBIIEISIIOT 3HAauYMMBIE Uid  (DOPMHUPOBAHUS
MHUPOBO33pEHHsI OOIICHAYYHbIE MOHATHS (3aKOH, TEOpHs, NPUHLIUI, TUIOTEe3a, (aKT, cucTeMa, Mpolecc,
OKCIEPHUMEHT M JIPyroe.), KOTOpbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX HpeAMeTax M
MO3BOJISIFIOT HA OCHOBE 3HAHWHN M3 ATHX MPEAMETOB (HOPMUPOBATH MPEACTABICHHUE O IIETOCTHOW HAYIHOMH
KapTHHE MHUpa, W YHHUBEpcajJbHble Yy4eOHble JelcTBHs (TO3HABAaTENbHBIE, KOMMYHHKATHBHBIC,
peryisTHBHBIE), KOTOpble o0ecrneynBaloT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOH JIeTETHHOCTH.

Ilo3HaBaTeIbHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble HeﬁCTBHﬂ

Ba3oBbIe JJornuecKkue AeicTBHUSA:



YME€HHA HUCII0JIB30BATh HpI/IéMI)I JIOTUYECKOT'O MBIIIJICHUA IIPHU OCBOCHHU 3HAHMM: paCKpbIBaTh
CMBICI XMMHUYECKHUX ITOHITHH (BBIZ[CJIHTB X XapaKTCPHBIC ITPU3HAKW, YCTAaHABJIIMBATh B3aWMMOCBA3b C
ApyrumMu HOHSITI/IHMI/I), HCIIOJIB30BAaTh IIOHATHA JIA 00BSICHEHHS OTACIBbHBIX q)aKTOB n ﬂBJ'IeHI/II‘/'I,
BBI6I/IpaTL OCHOBAHUA U KPUTCPUU IJIA KJ'IaCCI/I(I)I/IKaLII/II/I XUMHYCCKHUX BCIICCTB U XUMHWYCCKUX peaKHHfI,
YCTaHaBJIUBATh IMPUYUHHO-CICACTBCHHLIC CBA3U MCKIAY o0beKTaMuU HN3y4YCHHA, CTPOUTH JIOTHUYCCKUC
pacCyKacHusd (I/IHI[yKTI/IBHI)Ie, ACAYKTHUBHBIC, 110 aHaJ'IOI‘I/II/I), JCJ1aTh BBIBOAbI U 3aKJTIOYCHU A,

yMEHHE TPUMEHATH B TMPOIECCE IMO3HAHUS TOHATUS (IPEIMETHBIE U METalpeIMETHBIC),
CHMBOIINYECKHE (3HAKOBBIE) MOJIENH, UCTIOIh3yEeMbIe B XUMHUH, IIPEOOPa30BHIBATh IIMPOKO IPUMEHIEMbIC
B XMIMHHW MOJIENbHBIE MPEICTABICHUS — XUMHYECKUH 3HAK (CHMBOJI DJIEMEHTa), XUMU4eckast (hopMmya u
ypaBHCHUE XMMUYCCKOW PEaKIMH — MPU PEUICHHH Yy4eOHO-TIO3HABATEIBHBIX 3a7ad, C Y4YETOM ITHX
MOJICTIBHBIX TIPEACTABICHUN BBIABIATh W XapaKTEPHU30BaTh CYIIECTBEHHBIE IPHU3HAKK H3Y9aeMbIX
O0OBEKTOB — XWMHUYECKHX BEIIECTB W XUMHYCCKHUX pEaKIUii, BBIABIATH OOLIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEACTBEHHBIE CBS3H U TIPOTHBOPEUHS B H3y4aeMbIX ITPOIIECCaX U SBICHUSX.

ba3oBble ucciaenoBaTeabCKHeE IeHCTBHA.

YMEHHUE HCIOJb30BaTh MOCTABJICHHbIE BONPOCH! B KaYeCTBE MHCTPYMEHTA IO3HAHMA, a TAKKE B
Ka4dy€CTBC OCHOBBI IS (I)OpMI/IpOBaHI/IH TUIOTE3bI IO TMPOBCPKE IIPABUIBHOCTH BbICKA3bIBACMbIX
CY>XJICHHI;

npuoOpeTeHne OMbITa MO I[UIAHUPOBAHUIO, OPraHW3alld H  IPOBEACHUIO YYEHHUYECKUX
SKCMIEPUMEHTOB, YMEHHE HaO0JaTh 32 XOJOM IIPOIecca, CaMOCTOSITENTbHO IPOTHO3UPOBATH €ro
pe3ynbTaT, (opMyiIHpoBaTh OOOOIIEHWS © BBIBOABI 1O pe3yjibTaTaM MPOBEAEHHOTO OIBITA,
WCCIIEIOBAHNS, COCTABIIATH OTYET O MPOJIEIaHHON padoTe.

Pa6ora ¢ undgopmanueii:

YMEHHUE BBIONPATh, aHATM3UPOBATh H HHTEPIPETUPOBATh HH(POPMAIIHIO PA3ITUYHBIX BUJOB U (HOPM
MMPpEACTaBJICHUS, MMOJIYYa€MYIO0 U3 pa3HbIX MCTOYHHKOB (HaYLIHO'HOHyHSIpHaH JIMTepaTrypa XUMUUYCCKOI0
COJICp)KaHuUs, CIIPAaBOYHbBIC TTOCOOHs, pecypchl MHTepHeTa), KPUTHUECKU OLICHUBATH [IPOTHBOPECYHUBYIO U
HEIOCTOBEPHYIO HH()OPMAIIHIO;

YMEHHE TPUMEHSTh pa3jMyHble METOABl M 3alpoChl MpPU TOWUCKE W OTOOpe WHpOpMAIUU W
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOMUMBIX JUIS BBINOJHCHHS Y4YeOHBIX U II03HABATEJIbHBIX 3ajad
ompeAen€HHOr0 THIA, TMPUOOpETeHHWEe oOomnbiTa B 00JacTH WCIONB30BaHUS HMH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUH, OBIAJCHUE KyJIbTypOH aKTUBHOTO HCIIOJB30BAHUS Pa3IUIHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSTEIBHO BBHIOMpATh ONTUMAIBHYIO (DOpMY TpeNCTaBIeHUs WH(GOPMAIUH U
WLUTIOCTPUPOBATh pelIacMble 3a/ladll  HECIIOKHBIMH CXEMaMH, JuarpaMMmamy, JIpYrume (opMamu
rpaduKku ¥ UX KOMOMHAIIHSIMY,

YMEHHUE UCIOJNb30BaTh M aHAJIW3UPOBATh B IIpolecce YU4eOHOM U  HCCIeNOBaTENbCKOM
ACATCIIBHOCTHU I/IH(l)OpMaIII/II-O O BJIMSIHHUW TPOMBIIIICHHOCTH, CEJIBCKOI'O XO3SMCTBA H TpaHCIIOpTa Ha
COCTOSTHHE OKPYKAroIlel IPUPOAHOHN CPEABI.

KoMMyHHKaTHBHBIC yHUBeEPCAJIbHBIE y4eOHbIE JeliCTBHS:

YMEHHS 3a/aBaTh BONPOCH! (B XOJe auanora W (WiM) TUCKYCCHH) IO CYIIECTBY OOCYKIaeMOH
TeMBI, ((OPMYIUPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIILHO BBITIONHEHMS IIPEIIOKESHHON 3a/1a4H;

YMEHHA TMPEACTABIIAThE IMOJTYUCHHBIC PE3YJIbTaThbl IMO3HaBaTEIbHOM JACATCIIBHOCTH B YCTHBIX H
MUCBMCHHBIX TCKCTAaX; ACJIAThb IMPE3CHTAIWIO PE3YJIbTATOB BLIIIOJHCHUA XUMHUUYCCKOI'0 ISKCICPUMCHTA



(;1abopaTOpHOro OIbITa, J1A0OPAaTOPHOH pPAa0dOTHI IO HMCCICIOBAHMIO CBOKMCTB BEIIECTB, Y4YSOHOIO
MIPOEKTA);

YMEHHS Y4eOHOrO COTpPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW II03HABAaTEIbHOW W
UCCIIEIOBATENbCKON JEATENbHOCTH MPH PELICHHH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa 0OImMX
MHTEPECOB M COTJACOBaHUS TMO3MIMKA (0OCYyXkIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI»,
KOOpAMHANNS COBMECTHBIX NCHCTBHH, ONpeNeNeHne KPUTEPHUEB IO OIEHKE KadecTBA BBIIOJHCHHON
paboThI U IpyTHe).

PeryasiTuBHbIe yHHBepcaibHbIe yueOHble AeiicTBUS:

YMEHHE CaMOCTOATEJIBHO OMNPENENIATh ILIEIH JESTeNbHOCTH, IUIAHUPOBATh, OCYILIECTBIIATH,
KOHTPOJIMPOBaTh W NPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO AEATENLHOCTb, BHIOMpATh Hambolee
3¢ deKTHBHBIE CIIOCOOBI pelIeHNsT Y4eOHBIX 1 MO3HABATEIbHBIX 3a/1a4, CAMOCTOATENBHO COCTABIATH WIIN
KOPPEKTUPOBATh MPEIOKEHHBIA aITOPUTM JCHCTBUN MpPHU BBIIOJHEHUHU 3aJaHUNA C YYETOM MOTYyYEHUS
HOBBIX 3HAHUKA 00 N3y4acMbIX 0o0beKTax — BCHICCTBAX M peCaKluAaX, OLCHHMBATHL COOTBCTCTBUC
MOJY4YEHHOT'O pe3ysbTaTa 3asBICHHOW LEJIM, YMEHHE HCIIOJIBb30BaTh U AHAJIU3UPOBATH KOHTEKCTHI,
npesiaraeMble B yCJIOBUH 3alaHUM.

INPEJMETHBIE PE3YJIBTATBI

B cocTaBe npeaMeTHBIX Pe3yIbTaToOB MO OCBOCHHUIO 0053aTEIBHOTO COJIEPIKAHUS, YCTAHOBICHHOTO
JAaHHOHW (enepanbHOi padodeil MporpaMMOi, BEIIEISFOT: OCBOCHHBIE O0YUYaIONIMMHUCS HayYHBIE 3HAHUSA,
YMEHHS U CIIOCOOBI ACUCTBUH, crienn(UISCKIe sl MPSAMETHOM 001acTh «XUMHS», BUIIBI ICATSIIEHOCTH
M0 TIOJIYYEHUIO HOBOTO 3HAHWS, €r0 MHTEPIPETAINH, IPeoOpa30BaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX
Y49eOHBIX W HOBBIX CUTYaIUAX.

K xonuy oOy4enus B 8 kiiacce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OpMHUPOBAHHOCTH y 00YYAFOIIUXCSl YMEHUH:

®  PAaCKpBIBATH CMBICII OCHOBHBIX XUMHUYECKUX TIOHSATHI: aTOM, MOJIEKYJIa, XUMUYECKHUI DJIEMEHT,
MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS M HEOJHOPOIHAS), BAJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJMYECTBO BEIECTBA, MOJb, MOJIApHAas
Macca, MaccoBasi JIOJII XMMHYECKOTO 3JIeMEHTa B COCIAMHEHHH, MOJSAPHBIA O00BEM, OKCHIL,
KHCJIOTa, OCHOBAaHHE, COJIb, JIIEKTPOOTPHUIATENLHOCTh, CTENEHb OKUCICHUS, XUMUYeCKas
peaxiusi, KiacCH(PUKAIMS PEaKIHid: PeaKknd COSAVMHEHUsS, PEaKIMU Pa3ioKeHUs, PEaKIuu
3aMeIleHMs], peakiuu OOMeHa, 3K30- M JHAOTEPMHUYCCKHE DEaKIUH, TeIIoBOH 3QeKT
peaxkiuu, Sapo aToMma, SJIEKTPOHHBIM CIoW aToMa, aroMHas opOWTalb, paguyc aToma,
XUMUYECKas CBA3b, MOJSPHAs. U HEMOJAPHAS KOBAJICHTHAs CBsI3b, HOHHAS CBSI3b, MOH, KaTHOH,
aHUOH, PacTBOpP, MaccoBas JIOJIS BelIecTBa (MPOIIEHTHAsI KOHIIEHTPAIUs) B PaCTBOPE;

® JUITIOCTPHUPOBATH B3aUMOCBA3h OCHOBHBIX XWMHYECKHX MMOHSATHH U MPUMEHSTH 3TH HMOHATHUS
MIPH OTIMCAHWH BEIECTB M UX MPEBPALICHHI;

® HCIOJb30BaTh XMMHUYECKYI0 CHMBOJHKY IJsl COCTaBICHHUS (OpMyJ BELIECTB M ypaBHEHUM
XUMUYECKUX PEaKIUii;

®  OMpenAessaTh BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSAX, CTENIEHh OKHCICHUS
3JIEMEHTOB B OMHAPHBIX COEIWHEHHSX, IPUHAJIC)KHOCTh BEIIECTB K OMPEAETIEHHOMY KIIacCy
coe/MHEHN 1O (QopMynaaM, BHJ XHMHYECKOH CBsi3u (KOBaJieHTHass W WOHHAs) B
HEOPraHWYECKUX COCMHEHUSX;

e packpeiBath cMblcn Ilepmogmueckoro 3akona J[. M. MenneneeBa: J€MOHCTpPHPOBATH
MMOHWMaHUE NEPUOJANYECKON 3aBUCUMOCTH CBONMCTB XMMHUYECKUX 3JIEMEHTOB OT UX TMOJIOXKEHUS
B Ileprogmueckoil crucreme, 3aKOHOB COXpPAaHEHHS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO YYEHUs, 3aKOHa ABOTaJpo;



® ONNCHIBaTh U XapakTepU30BaTh TaOimmuyHyro ¢opmy [leprnomudeckoll CUCTEMBI XUMHUYCCKHX
3JIEMEHTOB: Pa3N4aTh MOHATHS «TJIaBHAS moArpymma (A-rpymma)» U «moOodHast MOATPYyIIa
(b-rpymma)», mManbie u OONBIINE TEPHOMABI, COOTHOCUTH 0003HAYEHHS, KOTOPHIE MMEIOTCS B
tabmuue «llepuoandeckas cuctema xummyeckux osnementoB J. M. Menneneesa» ¢
YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB W 3apsin
sJIpa, o0IIee YHCIIO ANEKTPOHOB U PACIIPEICTICHIE WX 0 AIEKTPOHHBIM CIIOSIM);

e kJiaccu(pUIMPOBaTH XUMUYECKHE DIIEMEHTHI, HEOPTaHNYECKHE BEMIeCTBA, XUMUIECKHE PEaKIIHH
(10 UKCTy M COCTaBy yYacCTBYIOIMX B PEAKIIMH BEIIECTB, IO TeTTOBOMY 3D (]exTy);

®  XapakTepu30BaTh (OMHUCHIBATH) OOLIME XMMHUYECKHE CBOWCTBA BEIICCTB Pa3IMYHBIX KIJIACCOB,
MOATBEPXKIasl OIMUCAHWE TPUMEpPaMH  MOJIEKYJSIPHBIX  yYpPaBHEHUH  COOTBETCTBYIOIIUX
XHMHYECKUX pPEeaKiIuii;

® TPOTHO3WUPOBATH CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT WX KAadeCTBEHHOTO COCTaBa,
BO3MOKHOCTH TIPOTEKAHUS XUMIUECKUX MPEBPALICHAN B PA3IIMIHBIX YCIOBHSIX;

®  BBIUHCIATH OTHOCHUTENFHYIO MOJIEKYJSIPHYIO M MOJSPHYIO MAacchbl BEHIECTB, MacCOBYIO JOJIO
XMMHYECKOTO dJIEMEHTa MO0 (HopMylie COeJUHEHUs, MAaCCOBYIO JOJIO BEIECTBA B PAacTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH pPEaKIy;

® TPUMEHSATh OCHOBHBIE OIEPaldH MBICIUTENIFHON NEATENbHOCTH — aHali3 W CHHTE3,
CpaBHEHHE, O0O0IIEeHHEe, CHCTEMATHU3alNl0, KIACCH(DHKAIMIO, BEHISBICHHE NPUIHHHO-
CIIEJICTBEHHBIX CBSI3€d — [JI1 M3Y4YEHUS CBOWCTB BEUIECTB WU XUMHUYECKUX pEaKIuH,
€CTeCTBEHHO-HAYYHbIE METOJbl [O3HAHUS — HAONIOJCHUE, H3MEPCHUE, MOJAEIHPOBaHUE,
AKCIIEPUMEHT (PEealTbHBIA ¥ MBICIICHHBIN );

e  CIIeJIOBATh MPAaBHIIAM TIOIH30BAHUS XUMHUYECKOU MTOCYA0H U Ta00PaTOPHEIM 000PYIOBaHUEM, a
TaKkKe TMpaBWIaM OOpalleHus C BEHIECTBAMH B COOTBETCTBHH C WHCTPYKIUSAMH IO
BBIIIOJTHECHUIO na60paTopme XAMHUYCCKUX  OIIBITOB TII0 IOJYYCHUIO U CO6I/IpaHI/IIO
ra3oo0pa3HBIX BemIeCTB (BOIOpOAa W  KHCJIOPOAA), MPHUTOTOBICHUIO PACTBOPOB C
onpeneaéHHOM MaccOBOM JOJIEM pacTBOPEHHOrO BEIIECTBA, IUIAHUPOBaTh W IMPOBOJIUTH
XMMHUYECKHE DKCIIEPUMEHTHI M0 PAclO3HABAHUIO PACTBOPOB IIEJIOUEH M KUCIOT C IMOMOIIBIO
WHINKATOPOB (Jakmyc, (eHondTanent, METUIOPaHXK U IPYTHUE).

K konmy oOyueHus B 9 kjacce mpeaMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh

c(OpMHUPOBAHHOCTH y 00YUAFOIIUXCS YMEHHUH:

®  pacKphIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUI: XUMUYECKUH 3IEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTHOH, aHUOH, IPOCTOE  BELIECTBO, CJIOKHOE  BELIECTBO, BaJEHTHOCTD,
3JIEKTPOOTPULIATENILHOCTb, CTENIEHb OKHUCIICHMs, XMMMUYECKas peakiys, XUMHUYECKas CBS3b,
TeroBoi 3((deKT peakuu, MOJIb, MOJSIPHBIH 00BEM, PaCcTBOP, AIEKTPOIUTHI, HEAIEKTPOIHUTEHI,
AIIEKTPOIIUTHYECKAST JUCCOIMANNSA, PEAaKIMH WOHHOTO OOMEHa, KaTajlu3aTop, XUMHYECKOe
paBHOBecHe, OOpaTHMble W HEOOpaTHMBbIE PEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHEIC
peaKknyy, OKHUCIHUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAaHOBIICHHE, aAJUIOTPOIHMS,
aM(OTepHOCTh, XUMUYECKasi CBS3b (KOBaJCHTHAs, MOHHAS, METAIUIMYECKas ), KPHCTAILUTHIECKAs
peméTKa, KOppOo3usi METAUIOB, CIUIaBbl, CKOPOCTh XHMMHUYECKOW peakUuuu, MNpeaeiabHO
nonyctuMast koHuenTpanus [1JIK BemiecTsa;

®  WJUIIOCTPUPOBATh B3aHMOCBS3b OCHOBHBIX XMMHYECKUX IMOHSITHUI U MPUMEHSTH 3TH MOHSITHUS
IIPH OINKCAHUU BELIECTB U UX MPEBPAILICHUN;

® HCIOJb30BaTh XMMHUYECKYI0 CHMBOJIMKY JAJIsI COCTaBICHHUS (OpMyJ BEIIECTB M ypaBHEHHUH
XUMUYECKUX PEaKIuil;

®  ONpeIesATh BAJICHTHOCTh U CTEIEHb OKMCIEHUS XHMHYECKHMX 3JIEMEHTOB B COEIMHEHMSIX
Pa3JIMYHOTO COCTaBa, NMPUHAMJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEOUHEHUU IO
dopmynam, BUJ XUMHYECKOH CBS3M  (KOBaJCHTHAs, WOHHAs, METaUIM4YecKas) B
HEOPraHMYEeCKUX COCAMHEHMAX, 3aps] MOHA [0 XUMHUUYECKOW (opmylie, XapakTep Cpenbl B
BOJIHBIX pAacTBOpaXx HEOPTraHMYECKUX COEJMHEHUM, THUI KPUCTAUIMYECKON pPEemETKA
KOHKPETHOT'O BELIECTBA;

e packpeiBath cMmbica [lepuoauueckoro 3akona J[. M. MenaeneeBa M AEMOHCTPUpPOBATh €ro
MOHUMAaHHUE: ONMCBHIBATh U XapakTepu3oBaTh TabauuHyio ¢opmy [lepumoamueckoit cuctemsbl
XUMHUYECKUX JJIEMEHTOB: pa3iiMyaTh MOHATHS «TJIaBHAs moArpymnna (A-rpymnma)» u «nodouHast



noarpymnmna (b-rpymma)y, manble n OONbIINE MEPHOIBI, COOTHOCHTh 0003HAYEHHs, KOTOPHIC
UMEIOTCS B NEPUOJUUYECKON TaOJMIe, ¢ YUCIOBBIMM XapaKTEPUCTHUKAaMHM CTPOCHHS aTOMOB
XUMUYECKHX 3JIEMEHTOB (COCTaB | 3apsi spa, o0IIee YUCIO AIEKTPOHOB U paclpeiesieHHe uX
MO 3JCKTPOHHBIM CIIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB
3JIEMEHTOB M MX COCAMHEHWMH B Ipelesax MajblX MEPUOJOB M IJIaBHBIX HOATPYMI C Y4ETOM
CTPOEHUSI UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPTaHUIECKHE BEIECTBA, XUMHUYECKHUE PEaKIIH
(Mo uucnmy M COCTaBy Y4YacTBYIOUIMX B PEAaKUUH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, Mo
W3MEHEHUIO CTEIIEHEH OKUCICHHUS XUMUYECKUX 3JICMEHTOB);

XapaKTepH30BaTh (OMUCHIBATH) OOIMHNE W CHEIUPUICCKAC XHMHYECKHE CBOWCTBA MPOCTHIX H
CIIOKHBIX BEILIECTB, IIOATBEPXAas ONUCAHWE IPUMEPAMH MOJEKYISIPHBIX W HOHHBIX
YpaBHEHUH COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIH;

COCTaBIISITh YPaBHEHHS SIEKTPOIUTHUECKON JUCCOLMAIIMN KUCIOT, IeJI04Yel U COoNel, TOHbIe
M COKpamIéHHble ypaBHEHUS pPEaKUUH HMOHHOrO OOMEHa, YypaBHEHHUS  peaKIui,
MNOATBEPXKOAIOIINX CYIIECTBOBAHHE T'€HETHYCCKON CBSI3M MEXIY BEIIECTBAMHU Pa3IHMUHBIX
KJIACCOB;

pacKpelBaTh  CYIIHOCTh  OKHCIIHTEILHO-BOCCTAHOBHUTENLHBIX  pEaKIMi  MOCPEACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajaHca 3TUX PeaKIHii;

IPOTHO3MPOBAaTh CBOWCTBAa BELIECTB B 3aBUCUMOCTH OT HX CTPOCHHUS, BO3MOXKHOCTH
IPOTEKAHUSI XUMUYECKHUX NIPEBPALLICHUN B Pa3IMYHBIX YCIOBHSAX;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB, MAaCCOBYIO JIOJIIO
XUMHYECKOT0 3JEeMEHTa 0 (opMyse COeIMHEHHUS, MAaCCOBYIO JOJIIO BEILECTBA B PacTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOHN pPEaKLNY;

co0uroaTh NMpaBuJiIa MOJIb30BAHUS XUMHUYECKOH MOCYI0HM U Ta00paTOpHEIM 000pyIOBaHUEM, A
TaKXe MpaBuia 0OpallleHHs ¢ BELIECTBAMH B COOTBETCTBUHU C MHCTPYKLMSIMU IO BBITIOIHEHHIO
71a00paTOPHBIX XUMHYECKUX ONBITOB MO MOJIYYEHHIO M COOMPAHHIO ra3000pa3HbIX BEILECTB
(aMMHuaKa " yTJIEKHCIIOTO Ta3a);

NPOBOJMTh PEaKIWH, IOJATBEPKIAIOININE KAUYECTBEHHBI COCTaB pA3IMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMHUA-, HOAUA-, KapOoHaT-, dochaT-, cHIMKaT-,
cyiabdar-, TUAPOKCHA-UOHBI, KATHOHbBI AaMMOHHMS M HOHBl HM3YYEHHBIX METaJIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEIECTB;

NPUMEHATh OCHOBHBIE OMNEpallid MBICIUTEIBHONW JICSITENBHOCTH — aHalIW3 U CHHTE3,
cpaBHEHHE, 0000IIeHNE, CUCTEMATHU3AIUIO, BBISIBIICHHE IPUYUHHO-CIIEICTBEHHBIX CBA3EH — JIIsI
M3y4YEeHUs CBOMCTB BEIIECTB U XUMHUUECKUX PEAKLUH, €CTeCTBEHHO-HAYYHbIE METO/IbI IO3HAHUS
— Ha0JII0JIeHre, U3MEPEHNEe, MOAEIHPOBAaHUE, SKCIIEPUMEHT (peasbHBIA U MBICIICHHBIH).



TEMATUYECKOE IINITAHUPOBAHUE

8 KJIACC
KosmmuecTBO yacos
Ne HaunMeHoBaHue pa3jaejioB U TeM DJIeKTpOHHBIE (M (poBLIe)
n/n NPOrpaMMsl Beero KounrpoibHbie IIpakTnyeckue oOpa3oBaTejbHbIE PeCypChl
padoTsI padoTbI
Paznen 1.[lepBoHavaibHbIe XUMUYECKHE TOHATHSI
X — 0
11 ecﬁfffmmﬁﬁia; 1(1) ;I;;;zecxoﬁ 5 2 bubmiorexa LIOK
' P https://m.edsoo.ru/7f41837c
JICSATEIILHOCTH YeJIOBEKa
bubnmnoreka IJOK
1.2 B 1 1
CHICCTRA H XHMUTHCCIHE peardit > https://m.edsoo.ru/7f41837c
Hroro no pazzaeny 20
Pa3zjnen 2.Baxkneiimue npeacTaBuTe 1 HEOPraHNYeCKUX BeLeCTB
51 Boznyx. Kucnopoa. [lonsrue 06 5 bub6imoreka [IOK
' OKCHIAX https://m.edso0o.ru/7f41837c
99 Bonopoxa. Ilouarue o kucnorax u 8 1 Bbubnmnorexa [JOK
' COJISIX https://m.edso00.ru/7f41837c
53 Bopna. Pacteopsl. [Tonsitue 06 5 1 1 bubmoreka [JOK
' OCHOBAHMSIX https://m.edsoo.ru/7f41837c
2.4 11 1 1

OCHOBHBIE KJIACCHI

bu6mmoreka IJOK



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

HEOPraHMYECKUX COCTUHECHUI https://m.edso00.ru/7f41837c

Wroro no pasgeny 30

Paznen 3.1lepuoguueckuii 3axon u Ilepuoanyeckasi cucrema xumudeckux 3jaeMmeHToB 1. U. MenaesneeBa. CTpoeHue aToMOB. XUMHYeCKAasl CBSI3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEILHBIE PEAKIIUN

Ilepuoanueckuii 3aK0H 1
31 Ileproamdaeckas cuctema 7 bubmoreka [JOK
' XHUMHUYECKHX diiemMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CTpoeHue aToma
32 f)(Eleqec:aﬂ COB;BB' g ) bubauoreka [JOK
. HNCIUTCIBbHO-
AT https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIHHBIE PEAKIINN
bubnmoreka IJOK
)4 15
TOro 1o pasieity https://m.edsoo.ru/7f41837c
PesenBHOE Bbe 3 butmmoreka [IOK
BH BpEMA
P p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5 5
ITPOI'PAMME
9 KJIACC
KoanuecTBO yacos JJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudporbie)
n/n NnporpamMmbl Konrpoannbie  IlpakTHyeckHe  ofpa3oBaTe/ibHBIE

Bcero
paboThI paboTeI pecypcebl



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

Pa3nen 1.BemecTBo M XuMH4YecKHe peakuu

[ToBTOpenue u yriy0OiaeHne 3HaHUH Bubmuorexa LJOK
1.1 5
OCHOBHBIX pa3/iesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMUYECKHIX 4 bubnuoreka [IOK
' peakiuii https://m.edso00.ru/7f41a636
13 OIEKTPOIUTHICCKAS TUCCOIIHAIIHS. 8 bubmmoreka [JOK
' XMMHYECKHE PEaKIuK B paCTBOPAx https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Pa3zjnen 2.HemeTasnibl 4 MX cOeIMHEHUSI
91 OO0mas XapaKTePUCTHKA XUMHUUECKUX 4 bubnuoreka [IOK
' anemeHTOB VIIA-rpynmsr. ["anorenst https://m.edsoo.ru/7f41a636
s | ot 6
' PYIHEL 6P https://m.edsoo.ru/7f41a636
COCTUHEeHHS
I s :
. MCHTOB -I'PYIIIIBI. T, n ux
i 24 ’ P https://m.edsoo.ru/7f41a636
COCTUHEeHHS
Ve Obmas XapTi(/’l:ZpI/ICTI/IKa X;/I]MI/I‘ICCKI/IX . BuGmorexa [OK
' aneMeHTUOB TPYIIBL S TACPOA H https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCINHEHUS
Hroro no pasueny 25

Paznesa 3.MeTaJibl 1 UX COeIMHEHUS



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

bubmuoreka LIOK
3.1 06 i 4
HHE CEOHETEA METalLIoB https://m.eds00.ru/7f41a636
bu6nmoreka IJOK
2 B i 1 1 2
3 QXHEHIITNEe METAUTBI U MX COCTUHCHHUS 6 https://m.eds00.ru/7f41a636
Uroro no pazgeny 20
Pa3nen 4. XumMus U OKpYyKaouas cpeaa
4.1 BemectBa 1 MaTeprabl B )KH3HU YeIOBEKA 3 brbmmorera LIOK
' H p https://m.edso0.ru/7f41a636
Hroro mo paznemy 3
PesepBHOE BpeMs 3 brbmmorera LIOK
p P https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 4 7
MNOYPOUYHOE IINIAHUPOBAHUE
8 KJIACC
Kouau4yecTBO 4acon
No Jara DJIeKTPOHHbIE IIUPPOBbIE
; Tema ypoxka o0pa3oBaTesbHbIE
/i Konrpoabubie  IlpakTH4YecKHe — u3ydyeHHs
Bceero pecypchl
padoTsI padoTsI
1 IIpenmer xumuu. Ponb XuMuu B KU3HA 1 bu6mmotexa [{OK
yejoBeka. Tela u BelecTsa https://m.edsoo.ru/ff0d210c



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c

butmuoreka [IOK

2 11
OHSTHE O METOJaX MO3HAHUS B XHMHUH https://m.edsoo.ru/f0d227e
;| Dt | s s
patop P pait https://m.edsoo.ru/ff0d23dc
mabopaTOpHBIM 000y IOBAHHEM)
4 Yucrele BemecTBa U cMecH. CItocoObl bubmmoreka [JOK
paszencHus cMecei https://m.edsoo.ru/ff0d26ca
II 6ora Ne 2 «P
5 cweceli (na mpvcpe outonr mosapertoi Eutmnorera 10K
puMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
6 Ato oK bubnmoreka IJOK
TOMBI U M bl
ey https://m.edsoo.ru/ff0d2a6c
7 XUMHUUYECKHE IIEMEHTBI. 3HAKH (CHMBOJIBI) Bu6mmoreka [IOK
XAUMWYECKHUX SIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U CIIOKHBIC BEMIECTBA bubmioreia LIOK
p H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOEK o6 VaeHIe butmmoreka [IOK
TOMHO-MOJI JIAPH YCHU
YIPHOE ¥ https://m.edsoo.ru/ff0d2d50
c¢ OpMyIa. CHTHOC OMO https://m.edsoo.ru/ff0d2eae
XUMHNYCCKHUX DJICMCHTOB
11 OTHOCHUTENbHAsI aTOMHAs Macca. bubnmnoreka [HOK

OtHOCUTENIbHAS MOJICKYJIApHad Macca

https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

MaccoBas 10151 XUMHAYECKOT0 DJICMEHTA B

butmuoreka [IOK

12
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KommgecTro BemecTBa. Moib. MomnspHast bubmoreka [[OK
macca https://m.edsoo.ru/ff0d5230
14 Du3nUecKue U XUMUYECKUE SIBICHHUS. butmmoreka [IOK
XuMHUECKast peaKIns https://m.edsoo.ru/ff0d37fa
15 IIpusHaku 1 ycIoBUs MPOTEKAHUS Bu6mmoreka [IOK
XUMHUYCCKHUX PEaKIuii https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUS MacChl BENIECTB. bubmmnoreka [HOK
XUMHYECKHE YPABHCHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koinudecTBa, MacChl BEIIECTBA 10 bubnmoreka IJOK
17 .
YPaBHEHHSAM XMMHUUCCKHX PEAKIHI https://m.edsoo.ru/ff0d5708
18| (conmmonse, pranowonms, smestonss bimorera LIOK
% P ’ B ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
19 M. B. JIOMOHOCOB — y4€HBINH-3HIMKIIONEIUCT. bubanoreka LIOK
O00011eHYE U CUCTEMATU3ALIUA 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KontponbHas padora Nel no Teme «BeniecTsa bubanoreka [HOK
U XUMHUUYECKHE PEAKIIUI) https://m.edsoo.ru/ff0d4290
| oo e
poA P B ’ https://m.edsoo.ru/ff0d448e
O3z0H
22 ®dusnveckrie 1 XUMUYECKHE CBOMCTBA

KHCJIOpOoJia (PeaKLu OKUCIIEHUs, TOPEHUE).

butmmoreka [IOK



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

TToustue 06 oxcumax

https://m.edsoo.ru/ff0d4614

CriocoObl MOTy4eHUs KHCI0poaa B

93 A60naTo o CHEHOC bubnunoreka [JOK
hi§ TOPUH ¥ IPOMBIIIUIEHHOCTH.
PATOPHIH TP https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopona
TemmoBoii 3 heKT XUMUIECKON peakIvy,
24 0 € 0 TepMO €CKO aBHE brbmmorexa LIOK
TOTHE © TEPMOXHUMITICCROM yPaBHeHHH, https://m.edsoo.ru/ff0d4790
9K30- M SHJIOTCPMUYCCKHUX PEAKIIUIX
T .
55| Sampasmese s cvovotu o1 bimorera LIOK
P X, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPAIICHUS
II 6ota Ne 3
26 loayaesme n cofmpane xicaopors bmiorexa LIOK
Y N p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €r0 CBOUCTBY
97 Bonopon — 31eMeHT U IpoCcTOE BELIECTBO. bu6immoreka [IOK
Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4ddo
duzndeckre 1 XUMHUIECKHE CBOMCTBA bub6mmoreka [IOK
28
BoJI0poia. [IpuMeHeHne Bo0po1a https://m.edsoo.ru/ff0d4dd0
29 TToHsATHE 0 KUCIIOTaX H COJIAX bubmioreia LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI TTOTy4eHHst BOAOPOIa B bubamnoreka [HOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Ipakrnueckas padota Ne 4 o Teme BuGmorexa LIOK
31 «[lomyuyenue u coOupaHue BOJOPOAA,

W3Yy4YEHHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

butmuoreka [IOK

32 M i 00BE .3 A
OJVIPHBIE ODBEM rasop. JaKom ABoranpo https://m.edsoo.ru/ffod542e
33 | reum i oo ety Romserey someetod BuSmuorera LIOK
. y Y et https://m.edsoo.ru/ff0d55a0
i 00BEMY
M e
peakt . https://m.edsoo.ru/ff0d5708
OTHOILLIEHUI ra30B
35 dusnueckre U XUMHYECKUE CBOMCTBA BOJIbI bubmorexa [IOK
A https://m.edsoo.ru/ff0d587a
36 Cocras ocuoBanwii. [1o e 00 KaTopa bubmmorexa LOK
TaB HOBAHHU. HATHU HNHAUKAT X
A P https://m.edsoo.ru/ff0d59e2
R i Butmworera LIOK
m P bl A https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PaCTBOpE
38 | imoramnente psopm s ompegenEs BuGmiorera LIOK
P . . p p et https://m.edsoo.ru/ff0d5eba
MacCOBOH JT0JICH paCTBOPEHHOTO BEIIECTBAY
39 Kontponbnas padota Ne2 o teme «Kucnopon. bu6imoreka [IOK
Bomopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTaB, KiaccuhuKarus, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 TlonyyeHue U XUMHYECKHE CBOMCTBA Bubmiorexa LIOK

KHUCJIIOTHBIX, OCHOBHBIX U an)OTepHI)IX

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

OKCHJIOB

OcCHOBaHUS: COCTaB, KiIacCU(UKAIINS,

butmmoreka [IOK

42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonydenue u xMMHUYECKHE CBONCTBA Bu6mmoreka LIOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kwucnotsr: cocras, kimaccubukamms, bubmmoreka [JOK
44
HOMECHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne u XUMUYECKHE CBOMCTBA KUCIIOT brbmmorexa LIOK
Y https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI bubanoreka [JOK
46 .
HOJTy4CHUS, XUMHYECKHE CBONCTBA https://m.edso0.ru/00ad9474
IIpakTudeckas padora Ne 6. Permenne
47 JKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME bubmuotexa [{OK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIHEHUI
48 I'eneTndeckas cBA3b MEXIY KiIaccaMu bubanoreka LIOK
HEOPraHHYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
49 O06001IeHNe 1 CUCTeMaTHU3aNNs 3HAHU I bubmmorexa LIOK
- a https://m.edsoo.ru/00ad9ch2
50 Kontponbnas padota Ne3 mo teme "OcHOBHBIE Bub6immoreka [IOK
KJIACChI HEOPTaHUYECKUX COSTUHEHHA" https://m.edsoo.ru/00ad9ela
51 [TepBbIe MOMBITKYU KJIACCUPUKAITTT bubmiorexa LOK

XHUMHYCCKHX dJIeMEHTOB. [ToHsATHE O rpynmax

https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

CXOOHBIX 3JICMCHTOB

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH 1 Hepno,unqeacaﬂ

52 crucreMa ec snementos /1. U bubmiorexa LIOK
NCTEMA XUMHNUYCCKHUX 2JICMCHTOB /. .
https://m.edsoo.ru/00ada52c
MenneneeBa
53 Tlepuonasl, rpymnIbl, DOATPYIIIIEL bu6morexa HOK
PHOJBL TPY - OATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomMoB. CocTaB aTOMHBIX sIZIEP. Bbubaunoreka [JOK
M3oTonsl https://m.edsoo.ru/00ada342
I e
MCHTOB )41 N N CUCTCMBI . .
! pHoz https://m.edsoo.ru/00ada6bc
Menneneena
o | e -
'O IT HHA B )51 nu N CUCTCM!
1 pHoa https://m.eds00.ru/00ada824
J. N. MenneneeBa
o 3Z:qune I;Ileinozmqilixor; 32;{(011/113 st BuGmmorexa LIOK
BUTHUA H U NIl TUKHU. . .
P Y N P N https://m.edsoo.ru/00ada96e
MCH,Z[GJ'IGGB — y‘leHBII/I, negaror u Fpa)K,Z[aHPIH
58 522:51]\34};1;?3? ;:1(‘3351;)5; /e ]};Te: HoccnﬁCKaﬂ bubmorexa HOK
1 p https://m.edsoo.ru/00adb33c
MpoBepoYHas pabora
59| srows Kenarssotan onsaim / Boopocontonan BuGimorera LIOK
) P https://m.edsoo.ru/00adb486
poBepoYHas paboTa
60

DNEeKTPOOTPHUIATEIHPHOCTH AaTOMOB

bu6mmoreka IJOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486

XAMHUUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
butmmoreka [IOK
1 )51 1
6 OHHAT XHMIHECKa CBASE https://m.edsoo.ru/00adac34
62 KoBanenrtHas o a €CKasl CBSI3 1 bubmorexa [IOK
BAICHTHA MOJAPHAA XUMUHECKas CBAD https://m.edsoo.ru/00adaab8
63 KoBanenTtHas HemonsgapHasi XUMHUYECKasI CBSI3h 1 bubmorexa HOK
OBATICHTHA HeMoJApHa eerag cpis https://m.edsoo.ru/00adaab8
bubmuorexa LIOK
4 1
6 Creneip OKkuCICHHS https://m.edsoo.ru/00adae28
65 OKHUCINTEIIFHO-BOCCTAHOBUTENIBLHBIE PEAKIINN 1 bubmorexa [IOK
peaxtt https://m.edsoo.ru/00adb076
bub6 OK
66 OKHCINTEIN ¥ BOCCTAHOBUTEIIN 1 th:;/(r)r:z;zﬁ).ru 100adb076
67 fzzigizifs:pzz .35-1)51?1/?;[ Eziee;[le «CtpoeHue 1 bubmorexa HOK
1 P https://m.edsoo.ru/00ad9cb?
aToMa. XUMHUYECKasl CBA3L)
68 PesepeHslii ypok. O6001menue u 1 bu6imoreka [IOK
CHCTEMaTU3aLMs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 68 5 4

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

Konrtpoabusie  IIpakTuyeckne

Jlarta
HU3yYeHUus

DJIeKTpoHHbIe HU(POBbIE
o0pa3oBaTeJibHbIE



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

padoThI padoTbI pecypchl

Ilepnonnueckwii 3akoH. [leproamueckas
P P bu6nmoreka IJOK

CHCTEeMa XUMHIEeCKHuX 3y1eMeHToB /I, . 1 https://m.eds0o.ru/00adb59e

Menneneena

33KOHOMepHOCTI/I B U3MCHCHUHU CBOICTB

CCKIX SIICMEHTOR T 5 1 bubnuoreka [IOK
XUMHAYECKHX 3JIEMEHTOB IIEPBBIX TPEX

P P https://m.edso00.ru/00adb6b6
1 (§0)7(0)1 (0):]
Krnaccudukarus 1 HOMEHKIATypa 1 bubnuoreka [IOK
HEOPraHHUYCCKUX BEIICCTB https://m.edsoo.ru/00adb7e2
Buner XumMudeckoii CBSI3U M THIIBI 1 Bu6nmoreka IJOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel mo teme
«IToBTOpEeHME U yriryOJaeHUE 3HAHUN 1 1
OCHOBHBIX pa3/IeNioB Kypca 8 Kiaccay
Knaccudukarus XuMU4IeCKUX peakiui mo 1 Bbubnuorexa LIOK
Pa3IMYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsITHE O CKOPOCTH XUMUYECKON PEAKIIUH.
I P pedidt 1 Bubmorexa [JOK

OHATHE O TOMOTEHHBIX M I'€TE€POreHHbIX
P https://m.edsoo.ru/00adbe9a

peaxIusax
[lonsATHE O XUMUYECKOM PaBHOBECHHU.
@DakTOpHI, BIUAIONNE HA CKOPOCTh 1 Bubmuorexa LIOK
XUMHUUYECKOI PeaKIy 1 MOJII0KCHUE https://m.edsoo.ru/00adc28c

XUMHUYCCKOI'0 paBHOBECHUA



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHEIC

bubmuoreka LIOK

9
peaxIuu https://m.edsoo.ru/00adcade
10 Teopus PIEKTPOTUTHICCKON TUCCOITHAITHH. bubmmoreka [JOK
CuitbHBIC U Cl1a0bIe 3JICKTPOIHUTHI https://m.edsoo.ru/00adcd68
11 Hounsle ypaBHEHUS peakuuit brbmmorexa LIOK
P peaidt https://m.edsoo.ru/00add448
M
pel . https://m.eds00.ru/00add5d8
AIEKTPOIUTHYECKOH TUCCOIUAITIH
13 npesorasmentt o8 sessponimatecko bumorera LOK
pe P https://m.eds00.ru/00add8b2
JIACCOITHAITIH
14 [TonsiTHE 0 THAPONU3E COTCH bubamorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O0600mIeHNe M CHCTEeMATH3aIUs 3HAHH brbmmorera LIOK
H H https://m.edso0o.ru/00addd12
16 [Ipaktnueckas padora Ne 1. «Pemenue Bbubnuorexa LIOK
IKCIIEPUMEHTAJIBHBIX 331a1» https://m.edsoo.ru/00addbfa
o | iRz
erIpo CClal ACCORHATIA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B PACTBOPaX»
18 OO01mast XapaKkTepUCTHKA TaIOTCHOB. bubnmorexa [JOK

XuMudecKue CBOMCTBA HA opuMepe xjaopa

https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

Xnoposonopon. ConsiHast KHCIIOTa,

19 XHMHYECKHUE CBOMCTBA, MOTyYCHUE bubmorexa IOK
oY ’ https://m.edsoo.ru/00ade104
MIpUMEHEHNE
1T 6ota No 2
o | e
Lo YA https://m.edsoo.ru/00ade348
e€ CBOWCTBY
B
| e e
PeAKLuHL, A P A https://m.edsoo.ru/00ade488
U30BITKE
OO01mas XxapakTepucTHKa 3J1eMeHTOB VIA- bubnuoreka [IOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
Annotpo e Mo Ka CepBI.
51| oo oo ob coumant Bromiorera LLOK
X HU bl 1 WHCHUI B
! P VI[ https://m.edsoo.ru/00ade64a
npupojie. XUMUYECKHe CBOMCTBA CEePhI
24 CepoBoji0po/1, cTpoeHue, (PU3NYSCKUE U Bubnuoreka [IOK
XUMWYECKHUE CBOUCTBA https://m.edsoo.ru/00ade802
Oxcupsl cepel. CepHast KHCIIOTA,
25 (huznueckue €CKHE CBOWCTRA Bubmorexa LIOK
W3UYECKUE U XMMUYECKHE CBOMCTB
’ https://m.edsoo.ru/00adea28
MIpUMEHEHNE
XUMUYECKHE PEaKIii, JeKallie B OCHOBE
26 MIPOMBIIIUIEHHOTO CITOC00a MOTydeHUs Bubmoreka [JOK
CEPHOU KUCIOTH. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarollley cpeJibl COeTMHEHUSMU CEPbI
97 Brrunciaenne MmaccoBoM J0IM BRIXOa bubmuoreka LIOK

NPOIYKTa PEaKLUH

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OO01as XxapakTepUCTHKA 3JeMEHTOB V A-
rpynnel. A30T, paClIpOCTpaHCHHE B

bubmuoreka LIOK

28
npupoe, pU3HYeCKre U XUMHUIECKHE https://m.edsoo.ru/00adeeab
CBOMCTBa
AMMHak, ero GU3NICeCKUe U XUMUICCKUE bubmmoreka [JOK
29 .
CBOMCTBA, OJy4CHUE U PUMCHEHHE https://m.edsoo.ru/00adf004
IT 6ota Ne 3
0 lonyuerme avnmaa, myserme ro borera L1OK
o Y https://m.edso0.ru/00adf180
CBOWCTBY
31 A3oTHas KUCIIOTa, e€ pu3nueckue u bubmuoreka LIOK
XUMHYECKHE CBOICTBA https://m.edso00.ru/00adf306
HVcronb30BaHue HUTPATOB U COJIEH
32 aMMOHHUS B KaUe€CTBE MUHEPAIbHBIX bubnuoreka [IOK
yno0pennii. XMMHUECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adf518
OKpYIKaroIei cpe/sl COeTMHEHUAMHE a30Ta
) .0 \Y
B | o, G —— biorera L1OK
7 https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTyIEHHE
u
| e doem e
P N yAOOP - Jarp https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpeibl hochaTamu
35 Yriepoa, pacnpocTpaHeHHE B IPUPOJIE, bubnmnorexa [JOK
¢busryecKre U XUMUYECKHE CBOCTBA https://m.edsoo.ru/00adfd9c
36 Oxcubl yriiepoja, ux pusndeckue u Bu6mmoreka LIOK

XHUMHUYECKHUE CBOMCTBA. JKOJIOTHUECKUE

MpOOJIEMBI, CBS3aHHBIE C OKCHJIOM yTJIepoia

https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

(V)

i bubmuoteka LIOK
37 YroabHas KUCa0Ta U €€ Colin 1
https://m.edsoo.ru/00ae006¢c
[Ipaktryeckas padota Ne 4 o Teme
bubmmoreka [JOK
38 "[lomyueHue yrieKuciaoro rasa. https:/m.e dsi (/00380276
KauecTBenHas peakuus Ha KapOOHAT-HOH" T '
[lepBoHaYambHBIC OHATHS 00
bubmoreka [JOK
39 OpPTaHMYECKUX BEUIECTBAX KaK O 1
COCIMHEHIAX YrIIEpOa https://m.edsoo.ru/00ae054e
bubmuoreka IIOK
40 Kpemuwuii u ero coequaeHus 1
https://m.edsoo.ru/00ae080a
IIpakTudeckas padora Ne 5. Permenne
a1 SKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuoreka [IOK
«BaxHelme HeMeTaUTbI U X https://m.edso0.ru/00ae0bf2
COEIMHEHHMSI
KontponbHas pabora Ne3 o Teme
bubmuoreka IIOK
42 «BakueH1me HeMeTallIbl U UX
https://m.edsoo.ru/00ae0e18
COEIMHEHHMSI
O01mas XxapaKkTeprUCTHKA XUMUIECKHIX
43 3JIEMEHTOB — METaJUI0B. MeTamummdyecKas bubmoreka IIOK
CBSI3b U METAJUTHUYECKash KPHCTAIUTHYECKAst https://m.edsoo.ru/00ae103e
pemérka. Ou3ndeckue CBOWCTBA METAIIOB
XuMHYECKUEe CBOWCTBA METAJIOB.
bubmmoreka IIOK
44 ONEKTPOXUMHUYECKHUI PSA HAPSDKEHUH 1

MCTAJJIOB

https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

OO0m11e cnocoObl MOTyYeHHsT METAIIIOB.
CrutaBbl. BeruncieHus mo ypaBHEHHIM

bubmuoreka LIOK

4
S XUMHAYECKHUX PEAKIINA, €CIIA OIMH U3 https://m.edso0.ru/00ael1156
peareHTOB COEPIKUT IPUMECH
46 TTonsarue o KOPpO3UU METAIIIOB bubmorexa HOK
pp https://m.edsoo.ru/00ael1278
bubmuoteka LIOK
47
Wenotnbie MeTaTHI https://m.edsoo.ru/00ael4b?2
48 OKcuapl ¥ THAPOKCHUILI HATPHUS U KaJINS bubmmorexa HOK
A P s P https://m.edsoo.ru/00ael14b2
49 IlemrouHO3eMETbHBIC METAIIIBI — KAJIBITUH 1 bubmoreka [JOK
MAarHui https://m.edsoo.ru/00ae15e8
50 Baxueiimme coefUHEHNUS KaJIbIIAS bubmmorexa HOK
A H https://m.edsoo.ru/00ae15e8
51 O000111EHNE U CUCTEMATH3ALUA 3HAHUI
bubmuoreka IIOK
5 K N
5 €CTKOCTb BOJIBI M CIIOCOOBI €€ yCTPaHEeHUS https://m.eds00.ru/00ae1886
I1 0
s L ;g}:Tz:scxaﬂopaGOTa :f 06 H(; éTeMe BuGmorexa LIOK
T Th B bl 1 MCT bl
\ 8 A https://m.edsoo.ru/00aelae8
YCTpaHEHHSI
54 J— bubmuoreka LIOK
0 https://m.edsoo.ru/00aelc64
55

AmpoTepHbIe CBOHCTBA OKCUAA U

Bu6mmoreka IJOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

THIPOKCH/IA https://m.edsoo.ru/00aelc64
bubmuoteka LIOK
56 XKenezo
https://m.edsoo.ru/00ae1d86
57 Oxcupel, TUAPOKCUIBI 1 cou xenesa (1) u bubnunoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0600mmIeHne 1 CHCTeMaTH3aITUs 3HAHH
ITpakTrueckas padora Ne 7. Perenue
59 3KF:: eTPILI e :lI.Hp " 3aja ome H: Bubmiorexa LIOK
[IePUMEHTAIBHBIX 4 10 TEM
P . A https://m.edsoo.ru/00ae3de8
«BaxkueHmre MeTauIbl ¥ UX COCTMHCHHS
BoruuciieHus Mo ypaBHEHUSAM XUMHYECKUX
CaKITNi, eCI OJUH U3 PEarcHTOB JaH B
60 E36L:’IFKG HJTH CO He )I(I/ITI;I HMECH " brbmmorexa LIOK
Aep . p ) https://m.edso0.ru/00ael1750
BorunciaeHuss MacCOBOM JOIH BBIXOAa
MPOAYKTa PEaKIIHN
61 O6001IeHNE U CHCTEMATH3AIUS 3HAHUI
62 KontponbHas pabora Ned o Teme
«BakueHmre MeTauIbl ¥ UX COCTHHCHHS
63 BemectBa u maTepuaisl B IOBCEHEBHOM bubmuoreka LIOK
JKM3HH 4YeJIOBeKa https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE OKpY KaroLIei Bubmuorexa LIOK
cpezst https://m.edsoo0.ru/00ae4270
65 Ponp xumuu B penieHUH 3KOJIOTHYECKUX Bubmoreka [JOK

npobieM

https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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66 PesepeHslii ypok. O6001eHue 1 1 Bubnmuorexa LIOK
CHCTEMAaTU3aLs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PeseprHbIit ypok. O6obmenne n 1 bubmmoreka [JOK
CHCTEMAaTU3alUs 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepeHslii ypok. O6001IeHue 1 1 Bubnmuorexa LIOK
CHCTEMAaTH3alMsl 3HAHUIT https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

[NTPOI'PAMME
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM

OBPA30OBATEJIbHOM ITPOI'PAMMBI

8 KJIACC
Kona .
IMpoBepsieMbie peAMeTHBIE PEe3YJIbTATHI 0CBOCHUSI 0CHOBHOM
MPOBEPSIEMOT0 .
o0pa3oBaTeIbHOM MPOrPaMMBbI OCHOBHOTO 0011ero 00pa3oBaHus
pe3yJabTarta
1 [To Teme: «llepBoHAYANTEHBIC XUMUYECKUE TIOHSITHSD)
PacKpbIBaTh CMBIC] OCHOBHBIX XUMHUYECKHUX IIOHATHI: aToM, MOJEKYyJa,
XUMHUYCCKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMEChH
(omHOpOMHAS W HEOMHOPOIHAS), BAJIEHTHOCTh, OTHOCHTEIbHAS aTOMHAs W
MOJICKYJISIpHAs Macca, KOJMYECTBO BEIISCTBAa, MOJIb, MOJISIpHAs Macca,
1.1 MaccoBasl J0JS XUMHYECKOTO JJIEMEHTa B COEAMHEHWH, MOJSPHBIN 00BEM,
XUMHUCECKas peakius, KilacCu(DUKAIMS PEaKIMid: PEeaKkUy COCIUHEHUS,
PCaKIMU PaA3IOKEHUS, PEaKIMH 3aMCIUICHHS, pPEeaKiud OoOMeHa, 3K30- U
SHAOTEPMUYECKHE PEaKInH, TeIoBoi 3 (EeKT peakiuu, pacTBOp, MaccoBas
JIOJIsl BEIIeCTBa (MPOLICHTHAS KOHIISHTPAIUS) B PACTBOPE
12 WUTIOCTPUPOBATh  B3aUMOCBS3h OCHOBHBIX XHMHUYECKHX TOHATHA H
' MIPUMEHSATH 3TH TTOHATHUS TPY ONMCAHUH BEIECTB U UX MIPEBPAIICHUN
13 KCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJIEHUS ()OPMYJI BEIICCTB U
' YpaBHEHUI XUMUYECKHUX PEaKIui
14 PacKphIBaTh CMBICI 3aKOHOB COXPAaHEHWS MAacChl BEIECTB, IOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUCHHUS, 3aKOHA ABOTaJIpo
15 OTIPEIETISATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTMHEHHSIX
16 KIacCCU(PUIMPOBATh  XMUMHUYECKHE peakiuu (10 YHCIy U COCTaBy
' YYaCTBYIOIIMX B PEAKI[UH BELIECTB, 10 TEIUIOBOMY 3P QEKTY)
17 BBIYHCIIATh OTHOCUTEIHHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MacChl BEIIECTB
18 BBIYHCIIATh MAcCCOBYIO JIONIO XMMHYECKOTO 3JeMeHTa 1o dopmylie
' COEJIMHEHMN,
1.9 BBIYHCIISATH MaCCOBYIO JIOJIO BEIIECTBA B pACTBOPE
110 MIPUMEHATh €CTeCTBEHHOHAYYHBIE METOIbI TIO3HAHUS — HAONIO/ICHUE,

M3MEepeHHe, MOJISTUPOBAHNE, SKCTIEPUMEHT (peaIbHbIM U MBICJICHHBIH )




Ilo Teme: «Baxueiimme npeaACTAaBUTCIIN HCOPTaHNYCCKUX BCIICCTBY»

2.1

PacKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKUX MMOHSATHUH: OKCHJa, KHCIIOTa,
OCHOBaHHEC, COJIb

2.2

2.3

ONpENeNATh MPHUHAAJCKHOCTh BEHIECTB K  ONpeneNéHHOMY  Kiaccy
COeAMHEHHI 10 popMyiamMm

KJIAaCCU(HUIIPOBATh HEOPTaHUIECKIE BEIIECTBA

24

XapakTepu3oBaTh (OMHUCHIBATH) OOMIME XHUMHUYECKHE CBOMCTBA BEIICCTB
Pa3IMYHBIX KJIAcCOB, MOATBEPXkAAs OMHCAHUE IMPHUMEpPaMH MOJEKYJIIPHBIX
YpaBHEHUIH COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUIl

25

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KadeCTBEHHOIO
COCTaBa, BO3MOXXHOCTU MPOTEKAHUSI XUMHUECKHX IPEBPAIIEHUI B pa3IMYHbIX
YCIOBHAX

2.6

CIIeZIOBaTh MpPaBWJIaM IIO0JIb30BAHUS XUMHUYECKOW MOCYA0H M J1abOpaTOPHBIM
o0opymoBaHMeM, a TakXKe TpaBWIaM oOOpalieHuss C BeIIeCTBaMH B
COOTBCTCTBUU C UHCTPYKIUAMU 110 BBIIIOJTHECHUIO na60paToprlx XUMHNYECCKUX
OIBITOB TI0 MOJYYCHUI0O U COOMPaHMIO T'a3000pa3HBIX BEIICCTB (BOAOPOJA U
KHCIIOPO/Ia), MMPUTOTOBJICHUIO PACTBOPOB C OMpEAeNEHHONW MacCOBOH moiei
paCTBOpéHHOFO BC€IICCTBA, IJIaHUPOBATH u IMPOBOAUTH XUMHNYECKUEC
9KCHEPUMEHTHl 110 PACIO3HABAHMIO PACTBOPOB ILEJIOYEH M KHUCIOT C
MTOMOILBI0 MHAUKATOPOB (JIAKMYC, eHON(TaTIeH, METHIIOPAHXK U APYTHE)

2.7

3.1

MIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMHUYECKON PEAKLIUU

[To teme: «llepuommueckuit 3axon u llepuomuyeckas cucteMa XHMHYECKUX
snemeHToB J[. U. MenneneeBa. CtpoeHue aromMoB. XHMHUYECKAs CBS3b.
OKHCIIUTETHFHO-BOCCTAHOBUTEIIBHBIC PEAKITU

pPacKphIBaTh CMBICII OCHOBHBIX XHMHYECKHX IIOHATHH: SAPO aroma,
ANIEKTPOHHBIA CJIO aToMa, aTOMHas opOWTallb, pajiuyC aroMa, XUMHYecKast
CBSI3b, ToJIApHast u HeMnoJspHas KOBaJICHTHAA CBSI3b,
3NEKTPOOTPHULIATENIBHOCTh, HOHHAs CBs3b, HMOH, KaTHOH, AHUOH, CTEIEHb
OKHCIIEHUS

3.2

3.3

KJ'IaCCI/I(i)I/I]_[I/IpOBaTL XUMHUYCCKHUEC IJICMCHTBI

OIMCHIBATh M XapaKTepu3oBaTh TabanuHyto hopmy [lepuonuueckoit cucteMsl
XAMUYECKAX JIIEMEHTOB: pPa3liMuaTh TMOHATHS  «TJIABHAs  IOJATpYyIa
(Arpynma)» u «mobounas moarpynmna (brpynma)», «Maibie» U «OoJbIINE
TIEPUOJTBI

3.4

packpeiBaTh  cMbicia  Ilepuonnueckoro 3akonHa J.M. Menneneena:
JEMOHCTPUPOBaTh MOHUMAaHUE MEPUOJUYECKONM 3aBHCHUMOCTH CBOWCTB
XUMHYECKUX 3JIEMEHTOB OT WX MoyokeHus B [lepnonnyeckoit cucreme




COOTHOCHUTDH O603Ha‘{eHI/IH, KOTOpPBIC HMMCIOTCA B Ta6JII/II_I€ «HepI/IOI[I/IIIGCKa}I
CHUCTEMA XUMHYCCKHUX JJICMCHTOB I[H MenpaeneeBa» € UYHCIOBBIMU

3.5 XapaKTePUCTUKAMH CTPOCHHUSI aTOMOB XHUMHMYECKHX 3JIEMEHTOB (COCTaB H
3apsn sapa, o0Iee YUCIO ANEKTPOHOB U PACIPEACTICHUE MX IO SIEKTPOHHBIM
CJIOSIM)
3.6 OTIPENEIIATh CTEIIEHb OKMCIICHHS DJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
37 ONpENeNIATh BUJA XUMHUYECKOH CBsi3M (KOBaJIEGHTHAsT MW HMOHHAsA) B
' HEOPraHUYECKUX COCTUHEHUAX
9 KJIACC
Kon .
IIpoBepsiemMblie IpeAMeTHBIE Pe3yJbTATHI OCBOCHUS OCHOBHOM
NPOBEPsEMOro .
0o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI'0O 00111ero 00pa3oBaHus
pe3yJbTara
1 ITo Teme: «BemecTBo U XUMHUYECKas! PEAKLIU»
packpbIBaTh  CMBICI  OCHOBHBIX  XMMHYECKHX  IOHATHH:  pacTBOp,
3JEKTPOJIUTHI, HEINEKTPOIUTHI, IEKTPOIUTHIECKAs NUCCOLMALNS, PEaKIuu
HOHHOTO OOMEHa, KaTaju3aTop, XMMHUYECKOe paBHOBECHE, OOpaTHMbIC U
11 HEOOpaTHMble  PEaKUUH, OKUCIUTEIbHOBOCCTAHOBHUTENIBHBIE  PEaKLHH,
OKHUCJIUTEINb, BOCCTAHOBUTEINb, OKHMCIEHUE U BOCCTAHOBIICHHE, AJUIOTPOIIHS,
aM(OTEpHOCTh, XUMHUYECKasi CBsA3b (KOBaJICHTHAsI, NOHHAS, METaJUTHYEeCKas),
KPUCTAJIITMYECKAs PEMIETKA, CIUIaBbl, CKOPOCTh XUMUYECKON peakuu
19 WJUTKOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMMYECKMX IOHATHH U
' MIPUMEHATH 3TH MOHATHUS IPU ONMCAHUM BEIECTB U UX MIPEBpAIleHUN
13 COCTaBIISITh YPAaBHEHUS 3JIEKTPOIUTHYECKON TUCCOLMAINM KHCIIOT, IEN0YeH
' U COJIEH, MOJTHBIE U COKPAIIEHHBIE YPaBHEHHS Peakluii HOHHOTO 0OMEHa
14 packpbIBaTh  CYHIHOCTb  OKHMCIMTEIbHO-BOCCTAHOBHUTEIBHBIX  pEaKIUil
' MOCPEJICTBOM COCTABJICHHS AIEKTPOHHOTO OajlaHca 3TUX peakuuit
15 MIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMHUUYECKON PEAKIIUU
2 [To Temam: «HemeTaniasl 1 UX coeAMHEHUA» U «MeTalibl U UX COSAMHEHUS
XapakTepu30BaTh (OMHCHIBaTh) OOWIME M cleNUYUUYECKHe XHMHUECKHE
51 CBOMCTBA IIPOCTBIX W CJOXKHBIX BEIIECTB, IOATBEPXKAAs OIHCAaHUE
' IpUMepaMH  MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOIINX
XUMUYECKUX PEaKIUil
2.2

COCTABISITh  YPaBHEHHUS PpEaKIHi, MOATBEPKIAAONINX CYIISCTBOBAHUE




TCHCTUYCCKOM CBS3U MCKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTA OT HX CTPOCHHUS,
BO3MOXXHOCTH TPOTEKAaHUS XWMHYECKHX TPEBpAIllEeHH B Pa3IHIHBIX
YCIOBUSIX

24

CJIEJIOBATh MpaBUIaM TOJB30BAHUS XUMHUYECKON MOCYA0H U 1a00paTOpHBIM
o0opymoBaHMeM, a TakKe TMpaBWiIaM OOpalleHus C BEIECTBAMH B
COOTBETCTBHM C HMHCTPYKIMSMH 10  BBIIOJHCHHIO  JIa0OpATOPHBIX
XUMHYECKHX OMBITOB MO MOJYYCHUIO W COOMPAHHIO Ta3000pa3HBIX BEIECTB
(aMMMaKa U yriIeKHCIIOro ra3a)

2.5

MPOBOJUTH PEAKIINH, MMOATBEPIKIAIOIINE KAUYEeCTBEHHBINA COCTAaB Pa3IMUHBIX
BEIECTB. PACMO3HABATh OIMBITHBIM MyTEM XJIOPUA-, OpPOMHI, HOIHI,
kapOoHaT, hocdar, CHIIMKAT, CyIb(aT, TUAPOKCUINOHBI, KATUOHBI aMMOHHUS,
WOHBI HM3YYEHHBIX META/UIOB, TMPHCYTCTBYIONIME B BOJHBIX pacTBOPax
HEOPraHUYECKUX BEIICCTB

ITo Teme: «XuMHMSI M OKpYIKAIOILIAsL Cpeaa»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMuyeckux mnoHstuil: I[IJIK Bemecrtsa;
KOPPO3HUs METAIJIOB

3.2

MIPUMEHSATH OCHOBHEIE OIEPAIli MBICIUTEIBLHON NEATETHPHOCTH — aHaIu3 U
CHUHTE3, CpaBHEHHE, 0000IIEeHHE, CHCTEMATH3AINIO, BBISBICHUE MPUIHHHO-
CJIEICTBEHHBIX CBS3€M — ISl M3yYEHHs] CBOMCTB BEUIECTB M XUMHYECKHUX
peakiui; eCTeCTBCHHOHAYYHBIC METOJbI IMO3HAaHHMS — HAOJIOJCHUE,
M3MepeHe, MOJISITUPOBAHUE, SKCIIEPUMEHT (peaIbHbI U MBICJICHHBIH )




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

8 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COIEPKAHUS

1.1

HCpBOHa‘-IaIII)HI)Ie XUMHUYCCKHEC ITOHATHA

IIpenmer xumuu. Posnb XMMHUM B JKU3HM 4YelOBeKa. XUMHS B CHUCTEME HayK. Tema u
BemecTBa. PU3NYECKHUE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSTHHE BEIICCTB

1.2

1.3
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1.5

1.6

1.7

ITousaTe o Merojax Mo3HaHUA B XUMHUHM. Yuctele BemectBa U cMech. CriocoObl
pazzeneHust cmeceit

ATOMBI U MOJNEKYNbl. XUMUYECKHE 3JeMEHTh. CHMBOIBI XHUMHYECKHUX DJIIEMEHTOB.
[IpocThie U COKHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

Xumudeckass Qopmyrna. BaJleHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa cocTaBa BemecTB. OTHocuTenbHas aroMHas Macca. OTHOCHTENbHas
MOJIeKyJIsIpHast Macca. MaccoBasi 10J1s1 XUMUYECKOT0 NIEMEHTA B COEIUHEHUH

KonnuectBo BemectBa. Monb. MonsipHast macca. B3auMOCBsA3b KOJIMYECTBA, MACCHl U
YHUCJIa CTPYKTYPHBIX €IUHMII BeliecTBa. Pacy€rel mo ¢opMmyiaM XUMHYECKUX
COeIUHEHNN

®u3znyueckue U XUMHUUYECKHUE SIBICHUS. XUMHUYECKas peakuusi U €€ NpU3HAKU. 3aKOH
COXPaHEHHUsI MAacChl BEIIECTB. XUMHUECKUE ypaBHeHHs. KitacCu(puKanus XUMUIeCKHX
peaxiuii (CoequHEeHHsI, PA3IOKEHUs, 3aMeIeHus], 0OMeHa)

XVUMHYECKHH OSKCHEPUMEHT: 3HAKOMCTBO C XHUMHYECKOH MOCYAOH, € IpaBUIIaMH
paboThl B jaboparopuu U npuémamu oOpalleHHUs ¢ JIA0OpaTOpHBIM 000pYIOBAHHUEM,
U3y4YeHHE W OIMcaHhe (U3MYECKUX CBOWCTB OOpa3lOB HEOPraHWYECKHX BEIIECTB,
HaOmroneHne (Qusnyeckux (IUIaBJICHUWE BOCKA, TasHUE JIbJa, PacTUpaHHE caxapa B
CTYIIK€, KHIICHUC W KOHIACHCAIIUA BO}II)I) n XUMHYECKHUX (I‘OpeHI/Ie CBCYH,
NPOKAJIMBAaHUE MEAHOM NPOBOJIOKH, B3aMMOJEHCTBHE MeNla C KUCIIOTOH) SIBJICHUM,
HaOIIOICHNE W OMHMCAHKE TIPU3HAKOB MPOTEKAHMS XUMUUICCKUX PEaKIuid (pa3ioKeHue
caxapa, B3aUMOJCHCTBHE CEpHOH KHUCIOTHI C XJOPHIOM Oapus, pas3jioKeHHe
ruapokcuna mean(ll) mpu HarpeBaHWM, B3aMMOEHCTBHE XKelle3a C PAaCTBOPOM COJIH
meau(ll), wu3ydenme cmocoOoB pasneneHuss cmeceil (C  MOMOIIBIO MAarHUTa,
¢unbTpoBaHKe, BHIIAPUBAHUE, NUCTHIULALMS, XpoMaTorpadus), IpOBEACHHE OYHCTKU
MOBapEHHOW COJIM, HAONIIOJICHHE W OINKCaHHWE pPEe3YJbTAaTOB IPOBEICHUS OIIbITa,
WITIOCTPUPYIOLIETO 3aKOH COXPaHEHMs MacChl, CO3JaHHe MOZEIeH MOJEKYI
(IrapocTepKHEBBIX )

Baxueiiiine npeacTaBUTEIN HEOPraHUYECKUX BEIIECTB




2.1

2.2

2.3

Bozayx — cmecs razoB. CoctaB Bo3ayxa. Kuciaopoa — 31eMeHT U IpOCTOe BEIIECTBO.
HaxoxpaeHnue kucinopoja B mpupoje, (GU3NYSCKUE U XUMUYSCKUE CBOMCTBA (pPeakIuu
ropenusi). Oxcuzapl. [Ipumenenne kuciopoma. CrocoOBI MOMydeHHS KHCIOpOAa B
naboparopuu W TpoMbIIUIeHHOCTH. Kpyrosopor kucimopona B mpupoxae. O30H —
AIIOTPOTHAS MOAU(DUKAIIHS KACIOpOIa

TenmoBolt 3P eKT XUMHYECKOH peakIuu, TePMOXHMHUYECKHE YPaBHEHHS, IK30- U
SHIOTEPMUYECKUE pEaKIMU. TOIUIMBO: Yroilb M METaH. 3arpsa3HCHUE BO3IyXa,
yCHIIEHHE MTapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS

BOHOpOI[ — DOJIECMCHT U TIPOCTOC BCHICCTBO. Haxoxnenne BOAOpOAa B IIpUPOIEL,
(pI/IBI/I‘IeCKI/Ie n XUMHWYCCKHEC CBOI\/'ICTBa, IMpUMCHCHUEC, CITOCOOBI TMOJIYy4YCHHA. Kucnoter n
COoJI

2.4

MonsipHblii 00bEM Ta30B. PacuéThl M0 XMMHYECKUM YPaBHEHUAM

2.5

®usnueckue cBONCTBAa BOAbl. Boma kak pactBoputens. Pacteopsl. HacelieHHble U
HEHACBIICHHbIE pacTBOpBL. PacTBOopMMOCTB BelecTB B BoAe. MaccoBas 1omus
BEIIeCTBa B pacTBope. XUMHUECKHe cBOMCTBa BoAbl. OcHoBaHUA. Poib pacTBOpoB B
MIPUPOJIE U B KU3HU YeJI0BeKa. KpyroBopoT BOAbI B IpHpOE. 3arpsA3HEHUE IPUPOIHBIX
BoA. OXpaHa M OYMCTKA MPUPOJHBIX BOX

2.6

2.7

2.8

2.9

2.10
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Knaccudukarus Heopranudeckux coenuHenuid. Okcuapl. Kiaccugpukanus OKCHIOB:
conmeoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) W HECcOoIeoOpasyromne.
HomenxknaTtypa okcugoB. @U3nUeCKre U XUMUYECKUE CBOWMCTBA OKCcHUIOB. [lomydenue
OKCHJIOB

OcHoBanus. Knaccudukanms ocHOBaHWH: MIENOYM W HEPACTBOPHMEBIE OCHOBAHUS.
Homenknatypa ocHoBaHuil. PU3MYECKME M XHMMHYECKHE CBOWCTBA OCHOBAHUM.
[lony4yenue ocHOBaHUM

Kucnorer. Knaccudukamms wucnor. Homenkmarypa xkucnor. Dusudeckne U
XHMHUUYECKUE CBOMCTBA KUCIOT. Psa aktuBHocTH MetaiuioB H.H. bekerosa. [lonyuenue
KHCJIOT

Comu. HomeHknaTypa coneil. dusnueckne u XuMudeckue cBoiictsa cosiel. [lonyduenne
conel

T'eneTnueckas cBSI3b MECKAY KiIacCaMU HCOPIraHNYCCKUX COC}II/IHCHI/Iﬁ

XUMUYECKUI SKCIEPUMEHT: KaueCTBEHHOE OIPE/CIICHUE COJACPIKaHUS KUCIOpoaa B
BO3/IyXe, TOJy4eHHe, coOMpaHue, pacrio3HaBaHWE W HM3yYeHHE CBOHCTB KHUCIIOpOJA,
HAOIIO/ICHIE B3aWMOJICHCTBHS BEIIECTB C KHCIOPOJOM M YCIIOBHSI BO3HUKHOBEHHS U
npeKpaieHns roperus (moxapa), 03HaKOMIJIEHHE ¢ 00pasllaMH OKCHJIOB W OTIHCaHHE
WX CBOWCTB, MOJIy4eHUE, COOMpaHHe, paclio3HaBaHWE W M3y4YEHHE CBOWCTB BOJOPOJIA
(ropenue), B3aumoelicTBue Boopona ¢ okcugoM Meau(ll) (Bo3aMoOKHO MCTIONB30BaHUE
BUJICOMATEPUAIOB), HAONIOJeHue O0O0pas3lloB BEIIECTB KOJIWUYECTBOM |  MOIb,
UCCIIeIOBaHNE O0COOEHHOCTEH pPAaCTBOPEHMS BEIIECTB C PAa3IMYHON PacTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOM MaccOBOM JoJied pacTBOPEHHOTO




BEIIIECTBA, B3aMMOJCHCTBUE BOJBI C MeTaulaMu (HaTpUeM M KaJblieM) (BO3MOXKHO
UCTIOJB30BaHUE BHJICOMATEPUAIIOB), OINPEICICHUE PACTBOPOB KHCIOT W INEIOYCH C
MOMOIIPI0 MHIUKATOPOB, WCCIEOBaHWE O0pa3loB HEOPTraHWYECKHX BEIIECTB
Pa3MYHBIX KJIaCCOB, HAONIOJICHUWE M3MCHCHHS OKPACKH WHIUKATOPOB B pacTBOpax
KHCJIOT | IIeJodel, n3ydeHue B3anmopaencTsus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCJIOThI, KUCJIOT C METAJJIAMH, PEaKI[Ui HEUTpaTU3aIliy, MMOJIyICHHUE HEPACTBOPUMBIX
OCHOBaHWI, BBITECHEHHE OJHOTO METajUla JPYTUM W3 pacTBOpa COJIM, PEIICHUE
OKCIIEPUMEHTABHBIX 3afJad 1o TeMe «BaxHedmme Kiacchl HEOPTaHWIECKHUX
COEJITMHEHU I

3.1

3.2

Tlepuonuueckuit 3akoH u [lepuoauyeckas cucteMa XuMHUeCKux aemeHToB J1.1.
MengeneeBa. CTpoeHrE aTOMOB. XUMHUYeCKas CBsA3b. OKACIUTEITHHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

IlepBble HONBITKM KiIAacCHU(UKAMM XUMHUYECKUX 3JeMeHTOB. [loHatme o rpymmax
CXOIHBIX 3JEMEHTOB (LIENOYHBbIE M IIETOYHO3EMENbHBIE METaJljIbl, TaJIOTCHBI,
WHEPTHBIC Ta3bl). JIEMEHTHI, KOTOpBIE 00pa3yloT aM(pOTEepHBIE OKCHUIBI U THIPOKCHIBI

Ilepuonnueckuid 3akoH. Ilepuoaunueckas cucreMa XHUMHYECKHX 3ieMeHToB J[.H.
Menneneepa. KopoTkomepuonHas u yiMHHONEpHoAHas (opmbl [lepuoaudeckoit
cucreMbl xumuueckux onemeHtoB J[.MI. Menneneesa. Ilepuoasl ¥ Ipymnmsl.
PU3NUECKHU CMBICT MMOPSIKOBOTO HOMEpPa, HOMEPOB MEPHOJa U IPYIIIBI 2JIEMEHTA

3.3

3.4

Crpoenune aromoB. CocTaB aTOMHBIX snep. M3orombl. OnexTponbl. CrpoeHue
3JIEKTPOHHBIX 000JI0UEK aTOMOB MEpBBIX 20 XUMHUYECKHUX 311eMeHTOB [lepronnveckoit
cucrembl J[.M. MenneneeBa. XapakTepuUCTHKa XHUMHYECKOIO 3JIEMEHTa IO €ro
nosioxkeHnuto B Ilepuonnueckoit cucreme [I.1. Meneneesa

3aKOHOMEPHOCTH  M3MEHEHHMs  paguyca  aTOMOB  XMMHYECKHMX  JJIEMEHTOB,
METAJITMYECKUX W HEMETAUTMYECKHX CBOWCTB IO TpyIIaMm M IepuojiaM. 3HaueHue
Ilepuoanueckoro 3akoHa u Ileproandeckol CHCTEMBI XMMHYECKHX JJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. /.M. MenneneeB — yu€Hbli U TpakJaHUH

3.5

3.6

Xumudaeckass — cBsi3b.  KoBameHnTHass — (ToJisipHasT W HEMOJSpHAsl)  CBSI3b.
DIEeKTPOOTPHUIIATEIFHOCTh XUMHYECKHUX JIEMEHTOB. FIOHHAs CBS3b

CrerneHb  OKHUCJICHHSL. OKHCIUTEIFHOBOCCTAHOBUTEIILHEIC pcaKknuuu. HpOLIGCCBI
OKHCJICHHUS U BOCCTaHOBJIEHMS. OKHUCIMTEIN U BOCCTAHOBUTEIIH

3.7

XUMHUYECKUH DKCIIEPUMEHT: M3YyUdeHHEe 00pa3lloB BEIICCTB METAIIOB M HEMETaJUIOB,
B3aUMOJICUCTBHE THAPOKCUIA LIMHKA C PacTBOpaMU KUCIOT U IEJouel, MpOoBEACHUE
OTIBITOB, WJUTIOCTPUPYIOMIMX TMPUMEPHI OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKITAN
(TopeHue, peakIuy pa3inoKeHHs, COSTUHECHNUS)

9 KJIACC



Kox

IIpoBepsieMblii 3J1eMeHT CO/IePKAHUS

11

BeHIeCTBO " XUMHUYCCKas peaKlus. HOBTOpeHI/Ie

Tlepuonuueckuit 3akoH. Ilepumoaudeckas cucteMa XuMuUuyeckux siemeHToB JI.H.
Menneneea. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHUX
3JIEMEHTOB NEPBBIX TPEX MEPUOMIOB, KK, KAIBIHI U UX COCTUHEHUN B COOTBETCTBUU
C TIOJIOKEHHEM dIIeMeHTOB B [leproanyeckoii cucTeMe M CTPOSHHUEM HX aTOMOB

1.2

CrpoeHue BelIecTBa: BUIBI XUMHUYECKOM CBSI3U. THUIBI KPUCTAUIMUECKUX PEIIETOK,
3aBHUCHMOCTh CBOWCTB BEIIECTBA OT THMA KPUCTAUIMYECKOW pPEmETKH W BHUAA
XUMHUecKkoil cBs3u. Kiaccudukanmms um HOMEHKIATypa HEOPTraHHMYECKHX BEIIECTB
(MexayHapoaHas U TpUBUANbHAs). XUMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3IWYHBIM  KJIacCaM  HEOPTraHWYeCKWX  COCJAMHEHWH, TeHeTH4YecKas  CBS3b
HEOPTaHUYCCKUX BEIICCTB

1.3

Knaccupukanms XUMHAYECKHX peaknuid MO pas3Iu4yHBIM TpU3HaKaM ([0 YUCITy H
COCTaBY YYacTBYIOLINX B PEAKLUH BEIIECTB, 10 TEIUIOBOMY 3(PQEKTY, 10 U3MEHEHHIO
CTEeNeHEeN OKHCICHHSI XHUMHUYECKUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I, o yd4acTuro
KaTauu3aTopa). DK30- U IHAOTEPMUUYECKHUE PEAKLUH, TEPMOXUMHUYECKHE YPAaBHEHUS.
[ToHsITHE O CKOPOCTH XUMHUUECKON peaKkLuu

14

15

1.6

[TonsiTie 00 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKHX peaknusax. [loHstue o
TOMOTEHHBIX W TETEPOTeHHBIX peakiusix. [loHATHE O XWMHYECKOM pPaBHOBECHH.
®DakTophl, BIUAIONINE HA CKOPOCTh XUMUYECKOW PEaKMH U MOJOKECHUE XUMHUYECKOTO
paBHOBeCHs

OKHCINTETFHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, IIIEKTPOHHBIA OalaHC OKHCIUTEIHHO-
BOCCTaHOBUTEIbHOM peaKkuuu. CocraBnenue ypaBHEHU I OKUCJIUTENBHO-
BOCCTaHOBUTEIHLHBIX PEAKINi ¢ UCIIOIB30BaHIUEM METO/Ia SJIEKTPOHHOTO OaaHca

Teopus SIAEKTPOTUTHUECKON OHUCCOLMALMHU. OJIEKTPOJIUTBI U HEINEKTPOIUTHL
Karnonsl, annoHbl. MexaHWU3M JUCCOIMAIIMHM BEMIECTB C Pa3jIMYHBIMU BUIAMHU
xumudeckoit cBszu. CremneHb gucconuanuud. CuiibHbIE W claOble 3JIEKTPOJIHTHI.
Peaxiuu norHoro oomMeHa. Y clioBusl MPOTEKaHUS PEAKIINl HOHHOTO 0OMEHa, MMOJTHBIC U
COKpamIéHHbIC MOHHBIE ypaBHEeHUs peaknmii. CBOMCTBA KUCIOT, OCHOBAHUU U COJICH B
CBETE NPEJCTABICHUN 00 3ICKTPOIUTUICCKON aucconuanyu. KauecTBeHHbIE peakIiuu
Ha UoHbI. [ToHsATHE O THApPONIU3E CoNeEN

1.7

XHUMHYECKUI OKCIICPUMCEHT. O3HAKOMJICHHUE C MOACIAMU KPUCTAJUIMYCCKHUX peHIéTOK
HEOPraHMYEeCKHX BEILECTB — METAJUIOB U HeMeTaJuloB (TpaduTta M anmasa), CIOXKHBIX
BEIIECTB (XJIOpHJA HATpUs); HCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XHUMHUYECKOM
peaKkuuu OT BO3ACHCTBUS PAa3IUUHBIX (AaKTOPOB; MCCIEAOBAHHE JIEKTPONPOBOAHOCTU
PAacTBOPOB BEIIECTB, MpOLECcca IUCCOLUUALNK KUCIOT, Ieaoded u coseil (BO3MOXKHO
UCTIOJIb30BaHUE  BHJICOMATEPHATIOB); TPOBEJCHHE OIBITOB, WILTIOCTPUPYIONIHX
NPU3HAKK TPOTEKaHHWs peakuuii HOHHOro oOMeHa (0Opa3oBaHME OCalKa, BBIICICHHUE
rasza, oOpa3oBaHME BOJbI); ONBITOB, WLIIOCTPUPYIOUINX MPHUMEPHl OKHUCIHTETHHO-
BOCCTAaHOBUTEJBHBIX peakuui (TOpeHHe, peakUuH pas3iIokKeHHUs, COeAWHEHHs);
pacro3HaBaHHE HEOPTaHWYECKUX BEHIECTB C IOMOILIbIO KAa4eCTBEHHBIX PEaKIMid Ha




HOHBI; pCHICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4
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2.2

Hewmeramns u ux COCINHCHUA

OO6mas xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
crenicHn okuciieHUs. CTpoeHWe H (DU3MYSCKUE CBONCTBA MPOCTBIX BEIIECTB —
raJIoreHOB. XMMHUYECKUE CBOMCTBA HA MpUMeEpe XJIopa (B3aMMOCHCTBUAE ¢ METAIaMH,
HEMeTaJUTaMH, IesiodaMu). XiopoBoopoa. CossiHas KHCIO0Ta, XUMHYECKHUE CBOMCTBA,
noJryueHue, nmpuMeHenue. JleiicTBre Xiopa ¥ XJIOpOBOJIOPO/ia Ha OpPraHU3M YeIOBeKa.
Baxueiiime XJ0puibl ¥ UX HAXOXKJIEHUE B IPUPOJIE

O6mas xapaktepuctika 31eMeHTOB VIA-rpymmel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHH okucieHus. CTpoeHne W (U3UUECKUE CBOWCTBA MPOCTHIX
BEIIECTB — KHCJIOPOJa U Cepbl. AJUIOTPOIHbIE MOAW(DUKALMM KHUCIOPOZA U CEPHI.
Xummueckne coicTBa cepbl. CepoBOAOpOl, CTpoeHHE, (PU3NYecKkne W XUMUYECKHe
cBoiicTBa. OKCHIBI Cepbl KaK MPEICTaBUTENN KHUCIOTHBIX OKCHIOB. CepHasl KUCIOTa,
¢u3nYecKne W XUMHUYECKHEe CBOMCTBa (0OIIHe KaK MPEICTaBHTENs Kiacca KHUCIOT U
cnenuguieckue). XUMHUYECKUE pEaklMd, JIeKAIIUe B OCHOBE MPOMBIIUICHHOTO
crocoba TONydeHHs cepHOW KuCHOTHL. IlpumeHenne. Conm CEpHOM KHCIOTHI,
KaueCTBCHHAs peakius Ha cyiabpar-uoH. HaxoxmeHue cepbl M e€ COCIUHEHUHA B
npupoae. XHUMHUYECKOE 3arpsi3HEHHE OKpPYKAIOMIeH Ccpeasl COSHWHEHUSMH CEpBI
(KMCIOTHBIE  JOXKIW, 3arpsA3HEHHE BO3AyXa W BOJOEMOB), CIIOCOOBI  €ro
NpeOoTBpPAIICHUS

2.3

OOmas xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHsS aTOMOB,
XapaKTepHBIE CTENIEHN OKUCICHUS. A30T, pacpOCTpaHEeHHE B MPHUPOE, GU3HIECKUE U
XUMHYecKne cBorcTBa. KpyroBopor azora B mpupojae. AMMHUak, ero gpusnyeckue u
XMUMHYECKHE CBOMCTBA, MoMydeHrne u npumeneHue. Coan aMMOHUS, UX (HU3NUECKUE U
XUMHAYEeCKHE CBONCTBa, mMpuMeHeHHWe. KauecTBeHHas peaklusi Ha HOHBI aMMOHUSI.
A3oTHas KHcJOTa, €€ TmonyueHue, Qu3ndeckue U XMMHYECKHe CBOMCTBa (00ImIMe Kak
NPEICTaBUTENS Kilacca KUCIIOT U crienuduieckue). Vcmonp30BaHne HUTPATOB U CoJIer
aMMOHHMSI B KayeCTBE MHUHEPaIbHBIX YyJ0OpeHHd. XHUMHUECKOE 3arpsi3HEHUE
OKpY’KaloIeil cpesbl COSANHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3/yXa,
MTOYBHI U BOJIOEMOB)
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2.5

®ocdop, ammorponHble Moaupukanuu Qocdopa, (UNUECKHE U XUMHUYECKHUE
cBoiictBa. Oxcun docdopa(V) u dochopHas kucmora, GU3NIECKHE U XUMUYECKHE
cBOlicTBa, monydeHue. Vcnonb3oBanne ¢GocdhaTtoB B KadecTBE MHHEPATBHBIX
ynoopeHuit

OO0mas xapaktepuctuka 31eMeHToB |V A-rpymmel. OcoOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENEHH OKHUCIACHMS. YIJIEpOoJa, a/UIOTPOIHBIE  MOIU(BHKAIUH,
pacmpocTpaHeHre B Tpupojae, (U3NYECKHe W XHMHUYECKHE CBOMCTBa. AjcopOrus.
Kpyroeopor yriepona B mpupoje. OKCuabl yriepoaa, ux Gpu3ndeckue U XUMHYECKUE
CBOMCTBa, [JCHCTBME HA JKUBbICE OPraHU3MbI, IMOJyYEeHHE M IPUMCHCHHE.
OkoJnorudeckue TNpoOJeMbl, CcBs3aHHble ¢ okcugoMm yriepona(lV); rumoresa
rI00aThbHOTO TMOTETUICHUS KIIWMaTa; MapHUKOBBIA 3¢ deKkT. YTonapHas Kuciaota u eé
comu, WX (U3MUEeCKUe H XWUMHYCCKHUE CBOWCTBA, IMOJyYCHHE W TPUMEHCHHE.
KauecTBeHHast peakius Ha kapOoHaT-WOHBL lcmonp3oBaHue kapOOHATOB B OBITY,




MCIUIUHE, TPOMBIINIIICHHOCTU U CCIILCKOM XO3SHCTBE

2.6

[lepBoHavambHBIC TOHATHS 00 OPTaHUYECKUX BEIECTBAX KaK O COSAMHEHUSAX YIIIepoia
(MeTaH, 3TaH, STHIIEH, alleTHIIeH, dTaHOJ, TIUIEPHH, YKCYyCHas KUCIoTa). Mx coctas u
XuUMHUeckoe crpoeHue. [ToHsaTHe 0 OMOOTHYECKH BaXKHBIX BEILIECTBAX: XKHUPaAX, OCIKax,
YTIIeBOJIaX — M MX POJIM B JKU3HM YeIOBeKa. MaTepruanbHOE EIMHCTBO OPTaHHYECKUX H
HEOPTaHWISCKUX COCTUHEHHUI

2.7

Kpemuuii, ero ¢usuueckue ¥ XUMHYSCKHUE CBONCTBA, MOJYYCHHE W TPUMCHCHHE.
Coemunenust kpeMaus B ipupojae. OOmue npencrasiaeHus 06 okcume kpemunsa(1V) u
KpeMHHEeBOW kuciote. CHIMKAThl, WX UCIONB30BaHME B OBITY, MEIUIUHE,
MPOMBIIIUICHHOCTU. BakHellne CTpOUTENbHBIC MaTepuaibl: KepaMUKa, CTEKJIO,
IIEMEHT, OeTOoH, XKene300eToH. [Ipo6aemMbl 6€30ITacHOTO HUCITOIB30BAaHUS CTPOUTEIHHBIX
MaTepUalioB B TIOBCETHEBHOM KU3HU

2.8

XUMUYECKUH SKCIIEPUMEHT: H3ydeHrne 00pa3I0OB HEOPTaHWYECKUX BEIIECTB, CBOWCTB
COJISIHOM KHCIIOTBI; IPOBEIEHHE KayeCTBEHHBIX pEAaKUUH Ha XJIOPUA-HOHBI U
H&6HIOIICHI/I€ IMPU3HAKOB HUX IPOTCKaHHA, OIIbIThI, OTpaXarolunue (I)I/I3I/I‘I€CKI/IC u
XMMHAYECKHE CBOMCTBA TaJlOTEHOB M HX COCAWHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUANIOB); O3HAKOMJICHME C oOpa3maMu  XJOPHIOB  (TaJIOTCHUIOB);
O3HaKOMJICHHE C O0pasiaMu cepbl U €€ COeAMHEHHMSMHU (BO3MOXKHO HCIOJIH30BaHHUE
BHJIEOMAaTepHUaioB); HaONIOIEHUE IMpollecca OOYTIIMBAaHWSA caxapa MOJ JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI; U3yUYeHHEe XUMHUYECKIX CBOWCTB pa30aBIeHHOMN
CEpHOU KHCIIOTHI, IPOBEACHUE KaUeCTBEHHON PEaKLUK Ha CyIb(PaT-uoH 1 HaOJII0JeHNUE
npu3HaKa e€ MPOTEeKaHUs; 03HAKOMJICHHE C (PU3NUECKMMHU CBOMCTBaMHM a30Ta, pochopa
U MX COeJMHEHHH (BO3MOKHO UCIIOJIL30BaHKE BUICOMATEPHAIIOB), 00pa3iaMy a30THBIX
u (ocdopHEIXx ynoOpeHMit; HOIydueHHE, cOOMpaHue, pPACIO3HABaHHE M H3YUYECHHUE
CBOWCTB aMMHMaKa; MpoBeJIcHHe KauyeCTBEHHBIX peaklnui Ha MOH aMMoHHS H (ocdar-
MOH U W3y4YCHHE IPHU3HAKOB UX IMPOTEKAaHUS, B3aUMOACHUCTBHE KOHLEHTPUPOBAHHOM
A30THOM KHUCIJIOTBHI ¢ MEJbI0 (BO3MOXKHO HCIOJIb30BAaHUE BHICOMATEPHAIIOB); U3yUYECHHE
MoJieNiell KpUCTAIUTMYECKHX PelméToK anMasa, rpadura, (yjuiepeHa; 03HaKOMIICHHE C
IpoIeccoM  aacopOLUK PAacTBOPEHHBIX BELIECTB AKTHBUPOBAaHHBIM YIVIEM H
YCTPOHCTBOM MPOTHBOTA3a; MOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE W W3yUYCHHE
CBOWCTB YIJIEKHCIIOTO Ta3a; NPOBEACHUE KAaYECTBEHHBIX peakUMid Ha KapOoOHAT- M
CHJIMKAT-UOHBI U M3YYEeHUE NMPHU3HAKOB MX MPOTEKAHHS; 03HAKOMIIEHHE C NMPOLyKUIUeEi
CUJINKATHOM IIPOMBINIJICHHOCTHU, PEIICHUE OJOKCICPUMECHTAJIBHBIX 3aJlady 10 TEME
«BaxHeiinme HeMeTaJuIbl ¥ UX COCTUHEHUS

Mertanasl 1 ux COCOIUMHCHMUSA

3.1

3.2

OO0mras xapakTepUCTHKA XUMHYECKUX JJIEMEHTOB — METAUIOB Ha OCHOBAaHWUU WX
nonoxeHust B [lepuogudeckoit cucreme xumuueckux siaemeHTos .M. MenneneeBa u
crpoeHuss atoMoB. CTpoeHHe MeTauioB. MeTaummdeckas CBS3b M METAITUIECKas
KpUCTAJUTMYECKAs pEeIETKA. DIEKTPOXUMUIECKHH Psi/i HANPSHKEHUI METaNIoB

Ousnyeckue M XUMUYECKHE CBoiicTBa MeTawioB. OOmue cnocoObl MONyYeHHS
MeTtayyioB. [loHSATHE O KOpPpO3WM METAUIOB, OCHOBHBIE CIIOCOOBI 3alIUTBl WX OT
kopposuu. Cruiassl (cTanb, YyTr'yH, AIOPATIOMUHHAN, OpOH3a) U HX MPUMEHEHUE B OBITY




1 MPOMBIIIIVICHHOCTH

3.3

3.4

3.5

3.6

[lemounpie MeTaIbl: ONOXKEHUE B [leproaudeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa; CTpoeHHE HMX aTOMOB; HaxoXXJIe€HHE B mnpupojae. Puznueckue U
XUMHYECKHUE CBOWCTBA (Ha MpUMepe HaTpus U Kaius). OKCUABI U TUIPOKCUIBI HATPHS
u Kanus. [[puMeHenue meroYHpIX MeTaJuIoB ¥ UX COSHMHEHUI

[IlennouHO3eMeNbHBIE METAJIBI MarHUM W KanblMi: monoxkeHue B Ilepuomuyeckoit
cucteMe xumuueckux onemeHtoB JM. MengeneeBa; cTpoeHHE HMX aTOMOB;
HaxoxJeHue B mpupoje. Ou3myueckne W XMMHYECKHE CBOWCTBA MAarHWsl M KaJIbIIWSL.
Baxwneiimme coearHeHHs KanbLusi (OKCHI, THAPOKCHI, conr). JKECTKOCTH BOIBI U
CHOCOO0BI €€ ycTpaHeHHUs

AmomMunuil: nonoxenue B Ilepuoguueckoil cucteMe XUMHUUECKUX 3aeMeHToB J[.M.
MenpeneeBa; CTpoeHHE aTOMa; HaxokKAeHHe B mpupoae. Pusznueckne M XUMUYECKHUE
CBOWCTBA aMOMHUHMS. AM(pOTEPHBIE CBOWCTBA OKCH/IA ¥ TUAPOKCH/IA ATTFOMIHUS

Kene3zo: nonoxenue B Ilepuomumyeckoil cucreMe xumudeckux snemeHtoB J[.U.
MemnzeneeBa; CTpoeHHE aToMma; HaxoxJeHue B mpupoze. dOuznueckne u XUMUUECKHe
cBoiicTBa xeneza. Okcuapl, ruapokcuabl u conu xenesa(ll) u xemesa(lll), ux cocras,
CBOICTBA U MOJIyYCHHE

3.7

XHUMUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMd METAaJUIOB U CILIABOB, UX
(hM3MUECKUMU CBOMCTBAMH; M3y4YeHHE DPE3YyIbTaTOB KOPPO3WH METALIOB (BO3MOXHO
WCIOJIb30BaHUE BUICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCU/IA KaJIbIIHS U
HaTpUs C BOJOW (BO3MOXHO UCIOJIb30BAHUE BHUICOMATCPUAIIOB); HCCIICIOBAHKE
CBOMCTB KECTKOW BOJBI; Tpollecca TOPEHUs 3Keie3a B KHUCIOpoae (BO3MOXKHO
MCIIOJIb30BaHUE BUICOMATECPHAJIOB); MPU3HAKOB MPOTCKAHMS KAY€CTBEHHBIX PEAKIIM
Ha MOHBI (MarHus, Kajplips, agromunus, nuaka, xenesa(ll) u xemesa(lll), memu(ll);
HAOJIIOJICHUE M ONTUCAHKE MPOLIECCOB OKPAIIMBAHUS [JIAMCHU NOHAMHU HATPHS, KaJlus U
KaJIbIUs (BO3MOXHO HCIOJB30BAaHUE BUICOMATCPHAIOB); UCCIICAOBaHUE aM(pOTEPHBIX
CBOICTB THIIPOKCH/IA aTIOMUHHS U TUAPOKCUIA IIMHKA; PEIIEHUE YKCIIEPHUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxxHelme MeTaiibl U KX COSMHEHUS
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4.2

XuMUS U OKpY’KaroIias cpeaa

Hogrie MaTepuajibl 1 TCXHOJIOTUH. BCHICCTBa U MaTepuralibl B HOBCG,I[HGBHOﬁ KHU3HU
qenoBeKka. XUMHSI U 3/10pPOBLE. be3omacHoe mcmoabp30BaHHC BCIICCTB U XHUMHYCCKHUX
peaKL{I/Iffi B 6I>ITy. HCpBaSI nmomMouib Npru XUMHUICCKUX O0XKOrax U OTPABJICHUAX

OCHOBBI 3KOJIOTHYECKON IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYXKArOIIeH cpeibl
IIJK. Pomp XuMHHM B pEIICHWH AKOJOTHYECKHX MpobieMm. lIpupomHple MCTOYHHKH
YIII€BOAOPOIOB (YToJib, IPUPOAHBIN ra3, HeTh), NPOAYKTHl UX MEPepadOTKU, X POJb
B OBITY ¥ IPOMBITIINIEHHOCTH

4.3

XYWMUYECKHH JKCHEPUMEHT: H3ydeHHe OOpa3loB MarepHalioB (CTEKIIO, CIIaBBI
METAaJIOB, IOJIMMEPHBIE MaTEPUAIIbI)




INPOBEPAEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBHOM ITPOTPAMMbBI OCHOBHOI'O OBIIETO

OBPA3OBAHMUA

Kox
NpoBepsieMOro
TpeOoBaHMS

IIpoBepsieMble TpeOOBaHUS K MPeAMEeTHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0OCBO€HHUSI OCHOBHOW 00pa30oBaTebHOIl MPOrpaMMbl 0CHOBHOTO
o0u1ero oopazoBanus Ha ocHoBe DI'OC

1

11

IIpencrasienue:

0 T03HaBAEMOCTH SIBJICHUI NPUPOJIb], IOHUMaHUE O0BEKTUBHON 3HAYMMOCTH
OCHOB XHMMHYECKOH HayKd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS,
KOMITOHEHTa 00IIel KyJIbTyphl U MPAaKTHYECKOH JEATENbHOCTH YellOBeKa B
YCIIOBUSIX COBPEMEHHOTO O0IIECTBA; TOHUMAaHUE MECTa XUMHH CPEAH APYTHX
€CTECTBEHHBIX HayK

12

13

0 HAyyHbIX METOJAAX IIO3HAHUS, B TOM YHCIIE OKCHCPHUMEHTAJIBHBIX H
TEOPETUYECKUX METOAAX HCCIICAOBAHMS BEILECTB U M3YUYCHHUS XUMHUYECKHX
peakiuii; yMeHHEe HCIONb30BaTh MOJIENH Il OOBSICHEHUS! CTPOCHHS aTOMOB
U MOJIEKYJI

0 cdepax mnpodeccHOHATBHONW JEATSILHOCTH, CBSA3aHHBIX C XHMHCH U
COBpPECMCHHBIMHA TCXHOJIOTUSAMU, OCHOBAaHHBIMHA Ha JOCTHUXXCHUAX
XMMHYECKOM HAYKH, YTO TMO3BOJHUT OOYYAIOIIMMCS pacCMaTpHBaTh XHMHIO
kak chepy croeir Oyayliel NpoeCCHOHAIBHON IEATEIBHOCTH M CHEJaTh
OCO3HAHHBINA BBIOOP XUMHHU KakK MPOGHIBHOrO MpeAMETa MPH MEPexoe Ha
YPOBEHb CPETHEr0 00IIEro 00pa3oBaHust
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Bilanenue cucreMoil XMMHYECKMX 3HAHUNA M yMEHHUE NPUMEHATH CUCTEMY
XUMHUYECKHX 3HAHWH, KOTOpas BKIIIOYAET:

BRO)XHEHIIINE XUMHUYECKUE TOHSTHS: XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYIa,
BEIIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OAHOPOAHAS W HEOTHOPOTHAS
CMeCh, OTHOCHTENIbHBIE AaTOMHAas W MOJEKYJSIpHas MacChl, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJSIPHBIN O0BEM, OKCHA, KHCIIOTA,
OCHOBaHHWE, COJb (CpEeIHss), XMMHUUYECKAs PEaKIHs, PEaKIMd COEIAWHCHUS,
peaKIMy Pa3NIOKEHUs, PEaKIUN 3aMElICHUs, pPeaKIMi OOMEHa, TEIUIOBOH
3¢ heKT peakiMu, 3K30- M IHIOTEPMUYECCKHE PEaKIdH, PacTBOP, MaccoBas
JIOJIT XUMUYECKOTO AIIEMEHTa B COEIMHEHUH, MACCOBAasl JOJSl M MPOLICHTHAs
KOHIICHTpAaIUsl BENIECTBA B PACTBOPE, SIAPO aToMa, dJIEKTPOHHBIN CIION aroMma,
aToMHass OpOWTanb, paJWyC aroMa, BAJICHTHOCTb, CTEIEHb OKHCIICHUS,
XUMHYECKasl CBsI3b, AJIEKTPOOTPULIATENILHOCTh, IMOJIIpPHAs W HEMOJIApHAas
KOBAJICHTHasA CBsA3b, MOHHAA CBA3b, MCTAJINIMYECKAA CBA3b, KPUCTALIIMYCCKAA
peméTka (aroMHasi, MOHHAs, METAUTUYECKasi, MOJICKYJISIPHAs), WOH, KaTHOH,
AQHUOH, DJICKTPOJIUT ¥ HEIJICKTPOJUT, ODIIEKTPOJUTHUYCCKAS JIHCCOIHAITHS,
pC€akuun HOHHOI'O 06MeHa, OKHUCJIMTEIIbHO-BOCCTAHOBUTEJIBHBIC PCEAKIHNU,
OKHUCJIUTEIb U BOCCTAHOBUTEINb, OKUCIICHUE M BOCCTAaHOBJICHHE, HJIEKTPOJIM3,




2.2

2.3

XHMHUYECKOE paBHOBECHE, OOpaTMMble W HEOOpaTHMBIE DPEakIHH, CKOPOCTb
XMMUYECKOM peakuuu, katanuzarop, [1/1K, koppo3us MeTanos, criiaBbl

OCHOBOIIOJIATAIOIIUE  3aKOHBI ~ XMMHHW: 3aKOH  COXPaHEHHS  MAccChl,
nepuognuecknii 3axkoH [I.M. MenneneeBa, 3aKOH MOCTOSHCTBA COCTaBa,
3aK0H ABOTaIIpO

TEOPUH XUMHUH: aTOMHO-MOJIEKYJISIPHAS TEOPHsI, TEOPHS DIEKTPOIUTHIECCKON
JIUCCOLINAIIUT

3.1

Brnaaenue ocHoBaMU XUMUYECKOH TPaMOTHOCTH, BKJTIOUYAOIIICH:

YMEHHE TPaBUIBHO HCIIONH30BATh M3yYEHHBIE BEIIECTBA W MaTepHalbl (B
TOM 4YHCJI€ MUHEpAIbHBIC YIOOpPEHHS, METaIbl M CIUIaBBI, TMPOAYKTHI
nepepaboTKH MPHUPOIHBIX UCTOYHHKOB YTIEBOIOPOAOB (YIIIA, MPHUPOITHOTO
raza, HeTH) B OBITY, CETILCKOM XO3SIICTBE, Ha MPOU3BOJICTBE M IMOHUMAaHHE
3HAYCHUS JKUPOB, OENKOB, YIJIEBOJOB Uil OpraHU3Ma YeJIOBeKa;, yMEHHE
MIPOTHO3UPOBATH BIUSHUE BEIIECTB U XMMHUYECKUX IPOIECCOB HA OPTaHU3M
Yes0BeKa M OKPYXKaroIIylo IPUPOAHYIO CPEY

3.2

YMEHHE WHTEIPUPOBATh XUMHUECKUE 3HAHHUS CO 3HAHUSMH APYTHX Y4EOHBIX
PEeIMETOB

3.3

HaJIM4YMe OmbITa PabOThl C pa3NUYHBIMH HCTOYHMKAMHU HWH(OpManuu O
XUMHUU (Hay9dHasl ¥ HAyYHO-TIOIMYJISIpHAS JIUTEpaTypa, CIOBapH, CIPaBOYHHUKH,
MHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OLCHUBATh I/IH(bOpMaI_[I/IIO O  BCHICCTBAX, ux
MNpeBpalICHUAX W MPAKTUYICCKOM INMPUMCHCHHU M YMCHHC HUCIIOJIB30BATH eé
JJ1d pCIICHUA yqe6HO-H03HaBaTeHBHLIX 3a1a4

Bnagenne ocHOBaMM MMOHATHHHOTO ammapara U CHMBOJHMYECKOTO S3bIKa
XUMHH JUIS COCTaBIIeHUS (HOPMYN HEOPTaHWYECKUX BEIIECTB, YpaBHEHUH
XMUMHYECKUX PeaKiuif; ocHoBaMu xumudeckoit HomeHknarypel (IUPAC wu
TPUBHAIHHOMN)

YMeHne oOBSCHATH CBA3b NOJIOXKEHUs dneMenTa B [lepuoanueckoii cucteme
C YHCJIOBBIMM XAPAKTEPUCTUKAMH CTPOEHUSI ATOMOB XUMUYECKHUX JJIEMEHTOB
(coctaB u 3apsg sapa, oOlIee YHCIO 3JIEKTPOHOB), paclpeneieHHEM
3JIEKTPOHOB 10 3HEPIeTHYECKUM YPOBHSIM aTOMOB NEPBBIX TPEX NEPHOOB,
KaJIAS U KAJIbLIHS

[IpeacraBnenre O MNEPUOAUYECKON 3aBUCHUMOCTH CBONCTB XUMHUYECKUX
AIIEMEHTOB (pagnyc aToMa, IEKTPOOTPUIIATETHFHOCTD), MMPOCTHIX U CIIOKHBIX
BEIIECTB OT MOJOXKEHUs 3MeMeHTOB B [leproaumueckoil cucrteme (B MallbIx
MEPHUOAAX ¥ TNIABHBIX MOATPYINaxX) U AIEKTPOHHOTO CTPOCHUS aToMa

YMeHue KinaccupuIrpoBaTh:




7.1

XUMHUYCCKUEC DJICMCHTBI

7.2 HEOpPraHWYEeCKHUE BELECTBA
7.3 XUMHYECKHE PEeaKIUu
8 YMeHue onpeaeisrh:
8.1 BAJICHTHOCTb M CTETICHb OKUCJICHUS] XUMHUYECKUX DJICMEHTOB, 3apsi/i HOHA
8.2 BUJI XUMHUYECKOM CBS3U M THIT KPUCTALTHYECKON CTPYKTYPhI B COSTMHEHUSIX
8.3 XapakTep cpellbl B BOJHBIX PACTBOPAX BENIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKUCITUTENh U BOCCTAHOBUTEIb
9 YMeHne xapakrepru3oBath GU3HUECKUEC U XUMUYECKHE CBOUCTBA:
MPOCTBIX BEIMIECTB (KUCIOPOJA, O30H, BOAOPOA, rpadur, anmas, KpeMHUH,
9.1 asot, (ocdop, cepa, XjI0p, HATPUM, KaIWWA, MarHud, KaJbLUH, alOMUHUMH,
JKETIe30)
CJIOKHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX PacTBOpPoB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHJBI M THUAPOKCUABI MeTauioB |—I1A
9.2 rpymm, amomunns, meau (1), nunka, xenesa (11 u I11), okeuasr yriaepona (11
' u V), kpemuus (1V), azora u dpocdopa (Il u V), cepst (IV u VI), cepancras,
CepHas, a30THCTas, a30THasA, GpochopHas, yrojibHas, KpeMHHUEBas KUCIOTa U
HX COJIN)
NPOTHO3MPOBATh M XapaKTepPHU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOCHHS, TMPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HX
' CBOWCTB, BO3MOXHOCTh NPOTEKAHUS XUMHYECCKUX MpEBpallcHUHd B
Pa3IHYHBIX YCIOBHUIX
10 YMeHHe COCTaBNIATh MOJICKYJISIPHBIC U WOHHBIC YPAaBHEHUSI PEaKIUi, B TOM
quCIie:
10.1 peaxiuii HOHHOrO oOMeHa
10.2 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUui
103 WITIOCTPUPYIONIMX XUMHYCCKHE CBOWCTBA H3YyUYEHHBIX KJIAacCoB (TPyIIm)
' HEOPTraHUYECKUX BEILECTB
104 MOJITBEPKIAFOIIUX TEHETUYECKYIO B3aMMOCBSI3b MEX/Ty HUMU
11 VMeHHe BBIUYUCIATE (IPOBOIUTH PACUETHI):
111 OTHOCHTEIIFHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MacCOBYIO

JOJI0 XUMHYCCKOI'O 5JICMCHTA B COCINMHCHU N




11.2

MacCCOBYIO JOJIIO BEIICCTBA B paCTBOPC,

11.3

114

KOJMYECTBO BCUICCTBA U €0 MACCy, 00BbeM ra3oB

[0 ypaBHEHUSIM XMMUYECKUX PEAaKLUH U HaXOOUTh KOJIMYECTBO BEIIECTBA,
00BEM U Maccy peareHTOB WM MPOIYKTOB PEaKkuu

12

12.1

Brnanenue (3HaHuE OCHOB):

OCHOBHBIMM METOJAaMHM Hay4yHOrO II03HaHus (HaOioJeHHEe, W3MEpEeHHeE,
9KCIIEPUMEHT, MOJEIHPOBAHUE) NPH M3YYEHHHM BEIIECTB U XUMHYECKHX
ABJICHUH; yMeHHe c(opMynIMpoBaTh NpOOIEMYy M MPEUIOKUTh MyTH ©&
peLeHus

12.2

12.3

13

0e30macHOi paboOThl ¢ XMMHYSCKUMH BEIISCTBAMHU, XUMUYECKOH MOCYI0N U
nmabopaTopHEIM 000pyIOBAaHHEM

npaBUIaMu 0€30MacHOr0 OOpalLIeHUs! C BEIECTBAMH, HCIIOJIB3YEMbIMH B
TOBCEJHEBHOW JKM3HHW, NpPaBWIaMHU TOBEICHHA B IeIsIX cOepekeHus
3I0pOBbS M  OKpYXKarollel NpHUpPOOHOM cpenpl; IIOHMMaHHE Bpena
(omacHOCTH) BO3ACHCTBHS Ha >KUBBIE OpPraHU3MBI ONPEACIEHHBIX BEIIECTB,
CIOCOOOB YMEHBIIICHHS U TIPEIOTBPALICHHUS HX BPEIHOTO BO3ICHCTBHS

Hanmmuue IMPaKTUYCCKUX HAaBBIKOB IUIAHUPOBAHUA W OCYUICCTBJICHUA
CICOYIOMINX XUMHUYCCKUX SKCIICPUMECHTOB:

131

W3yYeHHE M ONHCaHWe (PU3NUECKUX CBONCTB BEIIECTB, O3HAKOMIICHHE C
(GU3NUECKUMH W XUMHYECKHMHU SIBJICHHSIMU; OIIBITBI, HJUTIOCTPUPYIOIINE
MPU3HAKHU MPOTEKAHNS XUMUYECKUX PEaKIINN

13.2

13.3

13.4

13.5

HU3Yy4YCHHUC CII0CO00B pasaciiCHuA cMmecen

MOJIY4YCHUC KHUCIOpOJa U HU3YUCHHUC CTro CBOﬁCTB; I[OJIyu€HHUEe BOAOpOJAAa U
HU3Y4YCHHUE €TO CBOI>'ICTB; IMOJIY4YCHUC VYIJICKUCIIOIO TIa3da W HU3YUCHHUE €TI0
CBOﬁCTB; MOJIYYCHUC aMMHAKa U U3YUCHUC €TO CBOICTB

MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J0JIel PAaCTBOPEHHOTO
BEILIECTBA

NpUMEHEHUE WHANKATOPOB (JIakMyca, MEeTHIIoOpaHXka U (eHondTasenHa) ams
ONpeAeNeHHs XapaKkTepa Cpelibl B pacTBOPAX KUCIIOT U IIenoueit

13.6

HUCCICAOBAHNEC M OIIMCAaHUC CBOMCTB HEOPraHM4YCCKUX BEIICCTB pPa3IMYHBIX
KJIaCCOB; U3YYCHUC B3aHMOﬂeﬁCTBHH KHUCJIOT ¢ ME€TalllaMH, OKCUIaMH MCTAJLJIOB,
pacTBOpUMBIMHU M HEPACTBOPUMBIMH OCHOBAaHUAMH, COJIAMH, IIOJTYYCHUC
HEPACTBOPUMBIX OCHOBaHI/Iﬁ; BBITCCHCHHUE OJHOI0 METalyla APpyruM U3
pacTtBOpa COJIM; HUCCICAOBAHUC aM(i)OTCpHLIX CBOMCTB TUAPOKCHUIOB
AJIFOMHUHHA 1 ITMHKA




13.7

peleHre HKCIEPUMEHTANBHBIX 3a1ad 1o TeMaM: «OCHOBHBIE KIIACChI
HEOPTraHWYECKUX COCIMHCHUN»; «DJEKTPOJUTHUUYECKAS  JIUCCOIHAIUY;
«BaxHueinme HeMeTaUIbl 1 UX COSIMHEHH»; «BakHEeHIne MeTauibl 1 UX
COCIMHCHMD

13.8

XMMHYECKHE SKCHEPUMEHTHI, WILTIOCTPUPYIOMINE MPU3HAKH MPOTEKAHUSI
peakIii HOHHOTO OOMEHa; Ka4eCTBEHHbIE PEaKIUH HA MPUCYTCTBYIOIINE B
BOJIHBIX PAacTBOpax HMOHBIL: XJIOPHI-, OPOMUA-, HOOUI-, Cynbdar-, Pocdat-,
KapOOHAT-, CHJIMKAT-aHHOHBI, THAPOKCH/I-HOHBI, KATHOHBI aMMOHMS, MarHUS,
KaJblYs, aTIOMHUHUS, kKene3a (2+) u xenesa (3+), Mmeau (2-+), HUHKa

14

141

VYMenue:

NPEACTABIISATh PE3YJIBTAThl IKCIIEPUMEHTA B ()OpME BBIBOJOB, JOKA3aTEIbCTB,
rpauKOB U TAOJIHII U BBISBISATH SMIHPUUECKUE 3aKOHOMEPHOCTH

14.2

YCTaHABIMBATh CBS3H MEXAY pEIbHO HAOMIOAaeMbIMH XUMHUYECKHUMU
SBICHUSAMH W TPOLIECCaMH, IMPOHCXOMAIMMH B MAakKpo- W MHKPOMHpE,
OOBSCHATH MPUYUHBI MHOTOOOPAa3Hs BEIIECTB

IHHEPEYEHD 3JIEMEHTOB COIEPKAHUA, ITPOBEPAEMBIX HA OCHOBHOM
IOCYJAPCTBEHHOM 9K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 31eMEHT COIEPKAHUS

1 HepBOHaqaanHe XUMHWYCCKHUE TTOHATUSA

11 Uucteie BemecTBa u cMecH. CriocoObl pas/ieieHus: cMecei

12 ATOMBI W MOJIEKYJBl. XHUMHUYECKHe 3JeMEHThl. CHMBOIIBI XUMHYECKHUX 3JIEMEHTOB.
' [IpocTrie u CIOKHBIE BEIIECTRA.

13 Xumuyeckass Qopmyna. BajleHTHOCTP aTOMOB XHMMHUYECKHMX dieMeHToB. CrerneHb
' OKHCJICHUS

14 3aKoH MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAsI aToMHas Macca. OTHOCUTEIbHAS
' MOJIEKYJIIpHas Macca. MaccoBast 10JIsl XMMUYECKOTO 3JIEMEHTA B COEIMHEHUU

15 KomnuuectBo BemectBa. Moab. Mossipuas  Macca. MounspHblii - 00bEM  ra3oB.
' B3aumocBA3b KOJIMYECTBA, MAacChl U YKCIia CTPYKTYPHBIX €IMHUI] BEIIECTBA

16 dusnyueckre U XUMHUYECKHE SBICHHS. XHUMHUUYECKasl peakuus U e€ MpU3HAKU. 3aKOH
' COXpaHEHUSI MacChl BEIIECTB. XUMUYECKHUE YPABHEHMS
2 Ilepuonnueckuii 3akoH u llepuogudeckas cuctema xXuMudeckux snemeHTos [[.U.

MenpaeneeBa. CTpoeHue aTOMOB
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[lepuonuueckuii 3akoH. Ilepuoauueckas cucTeMa XuMUYecKux »diaemeHToB JI.U.
MenpneneeBa. [lepuoast u rpynnsl. OU3nUecKuil CMBICT MOPSAKOBOTO HOMEPA, HOMEPOB
TIEpHOAA U TPYIIIHI DIIEMEHTa

2.2

Crpoenue artomoB. CocraB aromHbIX sjaep. M3orombl. OnekTponbl. CTpoeHHE
AJIEKTPOHHBIX 000J109eK aTOMOB IMEpBhIX 20 XMMHYECKHX 3IeMeHTOB Ilepmommdaeckoit
cuctemsl .. MenneneeBa

2.3

3.1

3aKOHOMEPHOCTH B M3MCHCHHUU CBOMCTB XMMHUYECKUX D3JIEMEHTOB IMEPBBIX TPEX
MEepUOAOB,  Kamusg, Kaiplus  (paguyca  aTOMOB,  DJIEKTPOOTPHULIATENHHOCTH,
METaJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB) M HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHUEM 3JIEMEHTOB B [leproaudeckoil cucteMe U CTpOSHUEM UX aTOMOB

Crpoenue BelecTBa

Xumuueckass — cBsi3b.  KoBanmeHnTHas — (monsipHass M HEMOJISIpHAsl)  CBSI3b.
DIEeKTPOOTPUIIATEILHOCTh XMUMHUYECKUX 3JIeMeHTOB. VoHHas CBs3b. Meramummueckas
CBSI3b

3.2

Tunel KpUCTATMYECKUX pEeImIETOK (aTOMHAs, WOHHAsA, MeTajulndecKas), 3aBUCUMOCThb
CBOMCTB BELIECTBA OT TUIA KPUCTAIUIMYECKON pEIIETKU U BUAA XUMUYECKOH CBS3H

Baxneiinme MMPEACTAaBUTEIIN HEOPIaHUYECKUX BEIICCTB. Hemeramnel 1 uX coenuMHEHHS.
MeTtamisl ¥ UX COSIMHCHUS

4.1

4.2

4.3

4.4

Knaccupukanmss ©  HOMEHKJIATypa  HEOPraHMYECKHX  COCAMHEHHWH:  OKCHJIOB
(coneoOpa3zyromue: OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIE) W HECOJIE0Opa3yroIIne;
OCHOBaHUi (IEN0YM M HEPACTBOPUMBIC OCHOBAHMS); KUCIOT (KUCIOPOJICOAEPKAIINE U
OeCKHUCIOPOJHbIE, OTHOOCHOBHBIE U MHOT'OOCHOBHEIE); COJIEH (CPEITHUX U KHCIIBIX)

dusnyecKre 1 XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIIOB: BOJOPOAA, XJI0pa,
KHCJIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

®usndeckre W XMMHUYECKHE CBOMCTBA INMPOCTBIX BEIECTB-METAIUIOB: JIUTHUS, HATPHS,
KaJiusl, MarHus U KaJbliKs, aJIIOMUHUS, Kelle3a. DIEKTPOXUMUUECKUN PsJl HAIIPsKEHUH
METaJIJIOB

duznueckre W XHMHUYECKHE CBOWCTBA BOJOPOAHBIX COCAHHEHUH HEMETAJUIOR:
XJIOPOBOIOPO/Ia, CEPOBOIOPOIA, AMMHAKA

4.5

du3nveckre U XUMHYECKHe CBOWCTBa okcunoB HemerayuioB: cepsl (IV, VI), azora(ll,
IV, V), odocdhopa(lll, V), yrmepoma(ll, 1V), xkpemuus(lV). IlomydeHue OKCHIOB
HEMETAIJIOB

4.6

Xumrueckue cBoiictBa okcHioB: MetauioB |A-IIA rpymm, munaka, mequ(ll) u xenesa(ll,
I11). [Tomy4eHre OKCUIOB METAIIOB

4.7

XHUMHUYECKHE CBOWCTBA OCHOBaHMH M aM(OTEPHBIX THAPOKCHAOB (Ha IpHUMEpe
THUIPOKCHIIOB aNIOMUHUS, Kele3a, IuHKa). [lomydeHue ocHOBaHMH M aM(OTEPHBIX




TUAPOKCUI0B

OOmme XUMHYECKHE CBOWCTBA KHCIOT: XJIOPOBOAOPOAHOM, CEPOBOJOPOIHOM,
CEepHUCTOW, CEpHOW, a30THOW, ¢ocdopHOH, KpeMHHEeBOH, yrompHOH. Ocolbie

4.8
XMMUYECKHE CBOMCTBAa KOHICHTPUPOBAHHOW cepHOW WM a30THOW kucnot. [lomydenue
KHCJIOT
4.9 OO6mue xuMUIecKne CBOMCTBa cpeHux coieil. [lomyuenne coneit
410 [Mony4enue, cobupanue, pacrio3HaBaHHE BOAOPOJIA, KUCIOPOa, aMMHaKa, YTICKHCIOro
' rasa B 1a00paTOpUH
411 [Tomyuenne ammuaka, cepHON M a30THON KHUCJIOT B MPOMBIIUIEHHOCTH. O0IIre criocoObt
' HOJTy9IEHHST METAILIOB
4.12 I'enernyeckast CBsI3b MEXKAY KIaccaMy HEOPTAaHUIECKUX COSTHMHEHUI
5 XVWMUYECKHE PeaKIinu
Knaccudukanms XuMA4eckuX peakiuid o pa3InyHbIM MPU3HAKAM: TI0 YHCITY U COCTaBY
5.1 YYaCTBYIOIINX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY 3P QEKTy, IO U3MEHEHHUIO CTeTeHei
OKHCJICHUSI XUMHUYECKHX 3JIEMEHTOB
59 TemnoBoit 3pGeKT XUMHYECKOH peakluu, TEPMOXUMHUYECKHE YpaBHEHHS. OK30- U
' SHIOTEPMUYECKUE PeaKu. TepMOXUMUYECKUE YPaBHCHHS
OKHUCITUTETLHOBOCCTAHOBUTENIbHBIE  peakuud. OKHCIUTENM M BOCCTaHOBHTEIH.
5.3 [porneccs OKHCIIEHUS u BOCCTAHOBJICHHSI. ONeKTPOHHBIN Oananc
OKHCIIMTEIbHOBOCCTAHOBUTENBHON pEaKuu
5.4 Teopust snexTponuTHdecKor auccoruanuy. KaTHOHBI, aHWOHBI. OIEKTPOIUTHl U
' HERNEKTPONUTHL. CHUIIBHBIE U CI1a0ble AIeKTponThl. CTeNeHb JUCCONUAIAN
55 Peakiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PeakLnii HOHHOTO 0OMEHa, MOJHbIE U
' COKpAILEHHBIEC MOHHBIE YPaBHEHUS PeaKkLui
6 XuMUS U OKpyXKarolas cpeaa
BemectBa 1 MaTepuainsl B IOBCEIHEBHOM JKU3HU YenoBeka. besonacHoe ucmnonb3oBanne
6.1 BEHIECTB M XHMHYECKHX peaknuii B naboparopun u Obity. llepBas momomp mpu
XMUMUYECKHX O’KOrax M OTPaBICHHUAX
XUMHUECKOe 3arps3HEHHE OKpYKaromell cpeabl (KUCIOTHBIE IOXKAM, 3arps3HEHHE
6.2 MOYBBI, BO3JIyXa M BOJOEMOB), CIIOCOOBI ero npenoTBpamenus [Ipeaensaas qomycrumMas
' koHueHTpanust BemectB (IIJIK). Ponap xuMuu B pemieHHMH 3KOJOTMYECKHX MPoOIeM.
Ycunenne napHukoBoro 3¢ dexra, paspyuieHne 030HOBOTO CIIO0s
6.3 [Ipumenenune cepsbl, a3ota, gocdopa, yriepona, KpeMHUS U UX COENWHEHHH B OBITY,

MEJUIIMHE, TPOMBIIUICHHOCTH M CEIhCKOM Xxo3siicTBe. [IpriMeHeHuE MeTauioB U
CIUTaBOB (CTalb, YyryH, MIOPATIOMHHHHA, OpOH3a) B OBITY W NPOMBIIIJICHHOCTH HX




coenuHeHuid. [loHATHE O KOPPO3WM METAUIOB, OCHOBHBIC CHOCOOBI 3aIUTBI UX OT
KOppO3UH

[IpuponHbIe UICTOYHUKH YTIIEBOIOPOAOB (Yroib, IPUPOIHBIN ra3, HE(PTH), MPOTYKTH UX

6.4
nepepadoTKu (OEH3MH), UX POJIb B OBITY M MIPOMBIIIIEHHOCTH
[epBoHauanbHble TOHATHS 00 OPraHMYECKHX BEIECTBAX KAK O COCAMHEHHSX YIJepoja
6.5 (MeraH, 3TaH, JTWICH, ALETHICH, 3TaHOJN, TJIMIEPUH, YKCycHas Kuciorta). [lomstme o
' OMONOTrMYECKH Ba)KHBIX BEILECTBaX: JKUPaX, OelKax, yrJeBOJaX — W MX POJH B JKU3HU
YesoBeKa
7 Pacuérsr:
7.1 o (hopMynaM XUMHYECKUX COETUHEHNH
7.2 MacchI (MaccOBOI) IOJIH PacCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMHYECKAM yPaBHEHHIM

YYEBHO-METOAMYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YYEGHBIE MATEPUAJIBI JIJIA1 YHEHHUKA

1. Xumus. 8 knace / ['adbpuensu O.C., Octpoymo .., Cnaako C.A., AKIIMOHEPHOE OOIIECTBO

«3patenbctBo «IIpocBenieHuey;

2. Xumus. 9 xiacce / I'abpuensia O.C., Octpoymos WN.I'., Cnankos C.A., AKLHOHEpHOE OOIECTBO

«I/IBILaTeJ'ILCTBO «HpOCBeH.IeHI/Ie».

METOJUYECKUE MATEPUAIJIBI JUTA YUUTEJIA

1. Tabpuensa O.C., Kymmosa A.B. Meronuueckue pekoMeHIalnu K yueOHnkam 8-9 xiacca, 2.

I'abpuensn O.C., Cnankos C.A. Pabouas terpans k yueOHUKY 8, 9 kiacca,

3. IN'adopuensn O.C., Kynosa A.B. Tetpanp /i 1a00paTOPHBIX ONBITOB U IPAKTHYECKUX PpadboT, 8, 9

KJacc,

4. I'abpuensa O.C., bepeskun I1.H., YmakoBa A.A. KoHTpospHBIE B IPOBEPOYHBIE PabOTHI, 8-9 Kiacc,

5. I'abpuemnsa O.C., Cmuprosa T.B., Cnagkos C.A. XuMus B TecTax, 3a/1adax, yopaKHeHHIX, 8- 9 kiacc,

6. Slctpebora O.H. Xumus. 8-9 knacc. [Toypounsie pazpaborku k YMK O.C. 'abpuensua [IUDOPOBBIE
OBPA3OBATEJIbHBIE PECYPChI 1 PECYPCBI CETU UHTEPHET Butmmoreka [{OK
https://m.edsoo0.ru/7f41837c



