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[NOACHUTEJIBHAS 3AITNCKA

[IporpaMMa 1o XMMUU Ha YPOBHE OCHOBHOTO OOHIEro 0Opa30BaHMs COCTAaBJI€HA Ha OCHOBE
TpeOoBaHUIl K pe3yjibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTelIbHOM MPOrpaMMbl OCHOBHOI'O OOILEro
oOpazoBanus, npenacrasieHHbIX B PT'OC OO0, a takxke Ha ocHOBe (henepanbHOM paboueil mporpamMmbl
BOCIIUTAHMS U C YYETOM KOHLEHIMU MPENoaBaHusl y4eOHOro mpeaMera «XuMus» B 00pa30BaTEIbHBIX
opranuzanusix Poccuiickoit denepanum.

[TporpamMma no xumuu Ja€T MpecTaBiICHUE O LEesIX, o0ei cTpareruy 00y4eHus, BOCIIUTAHUS U
pa3BUTHS OOYYAIOLIMXCS CPEIACTBAMHU y4eOHOro MpenMeTa, YCTaHABIMBAET 00S3aTeNbHOE MPEIMETHOE
coJiepKaHue, MpeyCMaTPUBAET PACIpPEICIICHUE €ro MO KJIaccaM U CTPYKTYPUPOBAHME IO pas3feiiaM U
TEMaM IpPOrpaMMbl IO XHMHH, OIIPEAENAECT KOJWYECTBEHHbIE M KAayeCTBEHHBIE XapaKTEPHUCTHKU
COJIEp’KaHusl, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh H3YYEHHUS] XUMHUHU C YYETOM MEXKIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOTo TpoIiecca, BO3PACTHBIX OCOOEHHOCTEH O0yJaroImuxcs,
orpezenseT BOZMOKHOCTH MpeIMeTa JJis pean3alui TpeOOBaHUN K pe3yibTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHO MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs, a Takke TpeOOBaHUM K
pe3ynbTraraM OOydeHHs XUMHUHM Ha YpPOBHE Li€Jel H3yuyeHHUs IpeIMeTa U OCHOBHBIX BUJOB Yy4eOHO-
MIO3HABATEJIbHOM 1€ATEIbHOCTH 00yUaIOIIErocs 10 OCBOEHUIO YU€OHOI0 CO/IEP KAHMUS.

3HaHWE XUMHH CIY)KHUT OCHOBOW st (OPMHPOBAHUS MHPOBO33PEHHS OOYYAIOLIETOCS, €ro
NPEJCTaBICHU O MaTepHallbHOM EIMHCTBE MHpA, BAXKHYIO POJb HUIPaloT (GopMUPYEMbIE XUMHUEH
IPECTaBJICHUS O B3aMMOIPEBPALICHUAX SHEPTUHN U 00 IBOJIIOIMH BEUIECTB B IPUPOE, O MyTAX PEIICHUS
MI0OATBHBIX TPOOJIEM YCTOHYHBOTO PA3BUTHS YEIIOBEUYECTBA — CHIPHEBOM, SHEPTeTUICCKON, TUIICBON U
9KOJIOTHYECKOM 06€30MacHOCTH, IPOoOIeM 3JpaBOOXPaHEHHUS.

N3yuyenue xumuu:

CIOCOOCTBYET pealii3alli BO3MOXKHOCTEM Uid caMOpa3BUTUS M (OPMHUPOBAHUS KYJIBTYpbI
JUYHOCTH, €€ o01eil U (yHKIMOHATBHON ITPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHNE MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH 00yJaromuxcsi, HaBBIKOB
UX CaMOCTOSITENIbHONW Y4YeOHOH JeATeNbHOCTH, AKCHEPUMEHTANbHBIX M HCCIEI0BAaTEIbCKUX YMEHMH,
HEOOXOUMBIX KaK B TOBCEIHEBHOM JKU3HU, TaK U B MPOPECCUOHANBHON AESITEIbHOCTH;

3HAKOMMT €O CIeUU(UKON HAYyYHOTO MBIIIJICHUS, 3aKiIa/JbIBa€T OCHOBBI IIEJIOCTHOIO B3TJIsfAa Ha
€AMHCTBO TPUPOJBI U YENOBEKA, SIBISETCS OTBETCTBEHHBIM JTaloM B (OPMUPOBAHUU E€CTECTBEHHO--
HAY4YHOI rpaMOTHOCTH 00YYaroIuXCs;

crocoOcTByeT (POPMHPOBAHUIO LIEHHOCTHOI'O OTHOLIEHHS] K €CTECTBEHHO--HAyYHBIM 3HAHUSAM, K
IpUpPOJIE, K YEeTOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOrMUYECKOe 00pa3oBaHue 00yUYaromIUXCsl.

JlaHHble HampaBieHHUS B OOYYEHUH XMMHUHU O0OECTIeUMBAIOTCS CIEIU(PHUKON colepKaHUs yueOHOro
npeaMeTa, KOTOPBI SBISETCS NMeJarornuecky aJlaliTHPOBAHHBIM OTpaKeHHEeM 0a30BOM HaAyKH XMMHH Ha
OTIPENICIIEHHOM 3Talle €€ pa3BUTHA.

Kypc xumuM Ha ypoBHE OCHOBHOTO oOmIero o0pa3oBaHMsS OPHEHTHPOBAaH Ha OCBOEHUE
00y4JaroIMMHUCS CHCTEMBI TEepBOHAYATIbHBIX TOHATHH XWMHH, OCHOB HEOPraHUYECKOW XHUMHH U
HEKOTOPBIX OTJIEITBHBIX 3HAUUMBIX TIOHSITHI OPTaHUYECKOM XUMHUH.

CrtpyKTypa coliepkaHus MporpamMmbl 10 XUMUU c(hopMHpOoBaHa HA OCHOBE CHCTEMHOTO OX0/1a K
e€ nzyuenuro. CozneprkaHue CKJIAbIBAETCA U3 CUCTEMBI IOHATUH O XUMHUYECKOM DJIEMEHTE U BEILLIECTBE U
CUCTEMBI MOHATUI 0 XUMHUECKOH peakiuu. O6e 3TH CUCTEMBbI CTPYKTYPHO OPTaHW30BaHbI IO IPUHLIUITY
MOCJIEI0BATENBHOIO Pa3BUTHUS 3HAHUI Ha OCHOBE TEOPETUYECKUX MTPEICTABICHUI pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MeHieneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— yUYE€HUS O CTPOEHHH aToMa U XMMHUYECKOH CBSI3H;



— IIPEJCTaBICHUN 00 ANIEKTPOIUTUUECKON TUCCOIMAINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUSI PACCMAaTPUBAIOTCS HA OCHOBE AMIIMPUUYECKHU MOJYYEHHBIX U OCMBICIEHHBIX
(dakToB, pa3BUBAIOTCSA MOCIEAOBATEILHO OT OJTHOTO YPOBHS K IPYTOMY, BBIIIOJIHAS PYHKIUU OOBSICHEHUS
U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEW MPAKTUYECKOTO NMPUMEHEHHUS U TOIy4EHUs
M3Y4aeMbIX BEIECTB.

OcBoeHue mporpamMMbl 10 XMMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O XMMUYECKOH
COCTABJISIFOLEH HAy4YHOM KAPTHUHBI MUpPA B JIOTMKE €€ CUCTEMHON MPHUPOABI, HEHHOCTHOIO OTHOIICHUS K
HAy4YHOMY 3HAHHUIO M METOJIaM IO3HaHWS B Hayke. M3ydeHue XUMHUU NPOUCXOAUT C MPHUBICUCHHEM
3HaHUH U3 paHee M3YYCHHBIX y4eOHBIX mpeaMeToB: «OKpyxaromuil Mupy, «buonorus. 5—7 kiaccel» u
«®Pu3uka. 7 Knacey.

[Ipy wW3y4eHHM XUMHH [POUCXOIUT (OPMHUPOBAHUE 3HAHMI OCHOB XMMHYECKONW HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUYECKOW MIESITeNbHOCTH 4YeJOBeKa M KaK OJHOro U3
KOMITOHEHTOB MHPOBOH KyJIbTyphl. 3ajaya y4eOHOro mpeaMeTa COCTOMT B (POPMHUPOBAHUHU CHUCTEMBI
XUMUYECKUX 3HAHUW — BaXHEHIIMX (aKTOB, MOHSATHUN, 3aKOHOB U TEOPETUYECKHX TOJOKECHUM,
JOCTYMHBIX 0000IIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HAyKH, B MPHOOIICHWU K HAyYHBIM
METOJIaM TO3HaHUs MpPU HM3YyYECHUH BELIECTB U XUMHUYECKUX peakiuii, B (OPMUPOBAHUU U DPA3ZBUTHH
MO3HABATENIbHBIX YMEHUN M UX MPUMEHEHUU B yueOHO-TI03HABATEIbHOW M yueOHO-HCCIIeI0BATEeIbCKON
JeSITEIBHOCTH, OCBOEHUH IIPAaBUJI O€3011aCHOr0 0OpAIeHUs C BEIIECTBAMU B ITIOBCEAHEBHOMN KU3HHU.

[Tpu M3yyeHnn XMMUHM HA YPOBHE OCHOBHOT'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAYEHHE MPHOOpENH
TaKHe 1eJIH, KaK:

— (¢opMHpOBaHHWE WHTENICKTYaIbHO pA3BUTOW JIMYHOCTH, TOTOBOM K caM00OOpa3oBaHUIO,
COTPYIHUYECTBY, CaMOCTOSATEIbHOMY IPHHITHIO PEIICHUN, CIIOCOOHOW aJanTupoBaTbcs K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUS Ha CHUCTEeMaTMYecKoe TNpUoOIIeHHe OOydJarmuxcs K
CaMOCTOSITEJIbHOW TI03HABATEIBHON JIEATETbHOCTH, HAy4YHBIM METOJIaM TO3HaHUs, (HOPMUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUWU;

— o0ecrieyeHMe  yCIOBHMH, CHOCOOCTBYIOUIMX  IHPHOOPETEHUIO  OOy4yalOIIMMHUCS  OIbITA
pa3HoOOpa3HOW JEATEIbHOCTH, IO3HAHWS M CaMOIIO3HAHHUS, KIIOYEBBIX HAaBBIKOB (KIIIOUEBBIX
KOMITETEHIIHH ), UMEIOIIHNX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3ITUYHBIX BUOB JICATEIbHOCTH;

— ¢opmupoBanue o0Imeld (YHKIHMOHATHHON M €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH, B TOM YHCIE
YMEHUN OOBSICHATH U OLICHUBATH SIBIICHUSI OKPYXKAIOIIET0 MUPA, UCTIONB3Ys 3HAHUS U OIIBIT, TOJTYYCHHBIC
MpU U3YyYEHUU XUMUH, MPUMEHSITh UX TPH PEHICHUH MPOOJeM B TOBCEAHEBHOM JKM3HU M TPYIOBOM
JeATEIbHOCTH;

— dopmupoBaHue y o0Oy4arOmMXCsd TyMAaHUCTUYECKUX OTHOIIEHUHM, TOHWMAaHUs II€HHOCTH
XUMUYECKUX 3HAHUU JJI1 BBIPAOOTKHM HKOJIOTHYECKU IEIECO00pa3HOTO MOBEACHUS B OBITY U TPYAOBOU
JESTENIbHOCTH B LIETISIX COXPAHEHMsI CBOETO 3/J0POBBS M OKPY>KAIOLIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHBALUUA K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M CaMOBOCIHUTAHHUIO Ha
OCHOBE YCBOEHHUS OOIIEYEeNOBEYECKNX ILIEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mHpodwmis u
HAINPaBJIEHHOCTH JaJIbHEHIIIET0 00Y4YEeHHUS.

OO6miee 4YuCIIO 4YacoB, OTBEAEHHBIX I M3y4EHUS XUMHH Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBanus, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 "yaca B Heneno), B 9 kiacce — 68 yacos (2
yaca B HEJIeII0).

Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcs peaau3anus 00pa3oBaTeIbHbIX IPOTpaMM
€CTeCTBEHHOHAYYHOH U TEXHOJOTHUECKOW HANpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C
TpeOOBaHUSMU 3aKOHOJIATENILCTBA B cpepe 00pa3oBaHMsl U C YIETOM pekoMeHaanuii deaepaibHOro



oreparopa yueOHoro npeamera «Xumus». O0pazoBaTenbHast IporpamMma Mo3BOJSET HHTETPUPOBAThH
peain3yeMble 3/1€Ch ITOIXO0/Ibl, CTPYKTYPY U COJI€pKaHME IIPU OpraHu3aluy o0ydyeHuss XuMuu B 8—9
KJIaccax, BEICTPOCHHOM Ha 0a3e Jr000T0 U3 TOCTYIHBIX Y4eOHO-MeToandecknx Komiiekco (YMK).
Hcnonb3oBanue 06opynoBanus HeHTpa «Touka pocTay MO3BOMISET CO3aTh YCIOBHS:

® JUIA paCIIUupCHUA COACPIKAHNA IIKOJIBHOI'O XUMUYCCKOI'O O6paSOBaHI/I$I;
® JIJIsI ITIOBBIIIICHU A IMO3HABaTEIIFHON aKTUBHOCTH o6yqa}omnxc>1 B eCTCCTBeHHOHaquOfI O6J'IaCTI/I;

® JIJIsl pa3BUTHS IMYHOCTH peOCHKA B TIPOIECCEe OOYUCHHSI XUMUH, €T0 CIIOCOOHOCTEH, OPMUPOBAHUS U
YIIOBJICTBOPEHUS COIUAIBHO 3HAYMMBIX HHTEPECOB U TIOTPEOHOCTEI;

U1 paOOTHI C OJJAPCHHBIMH IKOJLHUKAMU, OPTaHU3aIMU WX PAa3BUTHS B PA3JIMYHBIX 00JIaCTIX
00pasoBaTenbHON, TBOPUECKON AesATeIbHOCTH. [IpuMeHss udpoBbie Jab0paTOpUUHA YPOKAX XUMHH,
y4alluecs: CMOTYT BBIIMIOJIHUTh MHOKECTBO JIA00OPATOPHBIX pabOT M IKCIEPUMEHTOB IOMIPOTpaMMe
OCHOBHOM HIKOJEI.

Onucanune MarepralbHO-TEXHUUECKOM 0a3bl IeHTpa «Touka pocTay, UCIOJIb3yEMOT0 IS peanu3aluu
o0pa30BaTeNbHbIX IPOrpaMM B paMKax IpenogaBaHus XuMuu. Lludposas (komnbroTepHas)
naboparopus (LIJI), nporpamMmmHo-anmapaTHbIM KOMILJIEKC, TaTYMKOBAs CUCTEMa — KOMILIEKT y4eOHOTro
000pyI0BaHusl, BKIIOYAIOIINI U3MEPUTENbHBIN 070K, UHTEp(eiic KOTOPOTo MO3BOJSET 0OECIeYnBaTh
CBSI3b C MIEPCOHALHBIM KOMITBIOTEPOM, U HAOOp IaTYNKOB, PETUCTPUPYIOIINX 3HAUYCHHS PA3INIHBIX
(du3nYECKUX BENIMYMH. Jamuux memnepamypul niamuHo8blll — IPOCTON U HaICKHBIA JaTUUK,
npeIHa3HayeH JJIs U3MEPEHUs TEMIIEPaTyphl B BOJHBIX pacTBOPax U B ra3oBbIX cpeaax. Mmeer
pa3nuuHbli 1uana3oH usmeperuit or —40 no +180 °C. TexHnueckue XapakTepUCTUKH JaTUYMKa YKa3aHbl B
MHCTPYKIUH 10 SKCIUTyaTaliu.

Lamuux memnepamypst mepmonapruiti IpeqHa3HA4YEH I n3Mepenus temnepatyp 1o 900 C.
Hcnonb3yeTcst pH BHIMOJIHEHUH padoT, CBI3aHHBIX C U3MEPEHUEM TEMIIEpATyp IJIaMEHH, TUIABIECHUS U
Pa3oKEeHUs BEIIECTB.

Jlamuuk onmuyeckoii niomnocmu (KOJIOPUMETP) — NPeJHA3HAUEH IS H3MEPEHUS ONITUYECKON
IUIOTHOCTH OKPalIeHHbIX pacTBOpoB. Mcnomnb3yercs nmpu n3yuennu tem «PactBopbi», «CKOpoCTb
XUMHUYECKHUX PEAKLMID», ONPENEICHUN KOHIIEHTPALUN OKPAILIEHHBIX HOHOB.

Jlamuuk pH nipenHa3HaueH A U3MEpPEHHs BOJOPOIHOTO nokasarens (pH) BoaHBIX pacTBOpOB B
Pa3INYHBIX UCCIIEIOBAaHUAX 00BEKTOB OKPYKAIOLIEH cpeibl. Jamuux 21ekmponposooHocmu
IpeIHA3HAYEH JUIS U3MEPEHHUS YIEIbHON AIEKTPONPOBOJIHOCTH KUAKOCTEHN, B TOM YHCIIE U BOAHBIX
pacTBOpoB BelecTB. [IpuMensercs npyu W3y4eHUH TEOPUH IEKTPOTUTHUECKOHN TUCCOIMALINH,
XapaKTePUCTHK BOJHBIX PAaCTBOPOB

Hamuyuk xn10pud-uornoe UCTIOIB3YETCs ISl KOJMYECTBEHHOTO ONPEIETICHUs COAep KaHusl HOHOB XJIOpa B
BOJIHBIX pacTBOpax, OYBE, MPOAYKTaX NUTaHusA. K 1aTunky MoAKII04aeTcss HOHOCEIEKTUBHBIN 3JIEKTPO]
(UCD) (paboumii 251eKTpO.T), MOTEHIIMAT KOTOPOTO 3aBUCUT OT KOHIICHTPAIIMH ONPEACIIIEMOr0 HOHA, B
JAaHHOM city4ae oT KoHueHTpauuu annoHoB Cl-. [Torenunan MCD onpenensitoT OTHOCUTENBHO 3JEKTPoAa
CpaBHEHMsI, KaK MPaBHJIO, XJIOPCEPeOPsIHOTO.

Lamuux Humpam-uoxo6 peHa3HA4YEH Ul KOJMYECTBEHHOTO ONPEAEIICHNS HUTPATOB B PA3JINYHBIX
00BeKTax OKpY Karolleil cpebl: Bojie, oBolIax, GpyKkTax, KOJIOACHBIX U3IENHIX U T.1. MUKpOCKOI
u(poBOH NpeHa3HAYEH I U3Y4eHHs (POPMBI KPUCTAIIIIOB U HAOJIOIEHUS 32 POCTOM KPUCTAIIJIOB.
IIpubop ons demoncmpayuu 3a8UCUMOCMU CKOPOCMU XUMUYECKUX PeaKyuil Om pa3iuiHblX akmopos
UCTIONB3YIOT NPH U3Y4EeHUH TeMbl «CKOPOCTh XUMHUYECKON pPEeaKIuu» U TEIJIOBOT0 3P (eKTa XUMHUYECKUX
peakuii. [IpuGop 1a€T BO3MOXKHOCTH SKCIIEPUMEHTATHHO UCCIIEA0BATh BIUSHUE HA CKOPOCTh
XUMHUYECKHUX PEaKIHii ciaenyronux (akTopoB: MPUPOIbI pearupyrolIuX BEIIeCTB, KOHIIEHTPAUU
pearupyromux BeuecTs, IO T'paHHLIb pa3zaena (a3 B reTeporeHHbIX cucTeMax (MOBEpXHOCTH
COIIPUKOCHOBEHUS MEX/1y pPearupyroluMi BELECTBAMU ), TEMIIEPATyphl, KaTaln3aTopa, MHruouTopa.



Ilunemxka-0ozamop — npucnocobIeHne, UCIOIb3yeMOoe B J1a00paTOpUu Al OTMEPUBAHHUS
ornpenenéHHoro 00bEMa )KUIKOCTU. [IUIeTKH BHITYCKAIOTCS IEPEMEHHOTO U TIOCTOSIHHOTO 00BhEMa. B
KOMILIEKTBI 000PYIOBAaHUS ISl MEAUIIMHCKUX KIIACCOB BXOJAAT YAOOHBIC MUIIETKU- 103aTOPHI
OJIHOKaHaJIbHbIE, O3BOJIIOIINE HACTPOUTh HEOOXOUMBINH 00BEM OTOMPAEMOH JKUAKOCTH B TPEX
pa3IMYHBIX JUAla30HaX.

IIpubop ons nonyuenus 2a306 UCIONb3YETCS s MOITY4YE€HUS HEOOBIINX KOJIMYECTB Ia30B: BOJOPO/a,
KHCII0poa (U3 MepOKCUaa BOJIOPOJIa), YIIIEKHUCIIOro rasa.

Pabouas nporpamma no xumuu uig 8—9 KI1accoB ¢ UCHOIB30BaHUEM 00opynoBaHus 1eHTpa «Touka
pocra» Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcs peaan3alys 00pa3oBaTeIbHbIX IPOTrPaMM
€CTECTBEHHO-HAYYHOU U TEXHOJIOTMYECKOM HAIIPaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSMU 3aKOHOJIATENILCTBA B chepe 00pa3oBaHus U ¢ yu€ToM pekoMeHaannii deaepanbHOro
ornepaTopa yueOHoro npeamera «Xumus». OdpazoBaTesbHas IporpaMMa Mo3BOJISIET UHTETPUPOBATh
peain3yeMble MOAXO0/1bl, CTPYKTYPY U COZepKaHKE IIPU OpraHu3auuu o0yuyeHuss Xumuu B 8—9 kiaccax,
BBICTPOCHHOM Ha 0a3e J1IF000ro u3 JOCTYMHBIX yueOHO-MeToandeckux komiiekcoB (YMK).
HcnonwszoBanne o6opynoBanus «Touka pocta» mpu peanusanuu nannoi Ol mo3BossieT co3nathb
YCIOBUSI:

-JUJIs1 paCIIMPEHUS COAEPHKAHUS IKOIbHOIO0 XUMUYECKOr0 00pa30BaHus;

-JIJ1s1 TIOBBIILIEHUS TI03HABATEIbHOM aKTUBHOCTH 00YYaOIMXCS B €CTECTBEHHOHAYYHOM 00J1aCTH;

-JUTS Pa3BUTHS JMYHOCTH peO&HKa B mporiecce 00ydeHUs] XUMHH, €r0 criocoOHoCTel, hopMupoBaHus u
YIIOBJIETBOPEHUS COLUAIBHO 3HAYMMbIX UHTEPECOB U OTPEOHOCTENH;

-JI71s1 paboThI ¢ 0JIapEHHBIMU IIKOJIFHUKAMU, OPTaHU3AIMH UX PA3BUTUS B Pa3IMUHBIX 00JacCTsIX
00pa3oBaTeNbHON, TBOPUECKON AEATEINBHOCTH



COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBOoHa4Ya/IbHbIE XMMHYECKHUE TIOHATHUS

[Ipenmer xumuun. Posib XMMUUM B KM3HHM 4Ye€JIOBEKA. XUMHS B CHCTEME HayK. Tena M BEIIECTBA.
®dusnueckue CBOMCTBA BEHIECTB. ArperaTHoe COCTOsiHUE BemiecTB. [loHsTHE O MeToAax MO3HAHUS B
xumun. Yuctele BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecei.

ATOMBI U MOJIEKYJIbI. XUMHYECKUE 3JIeMEeHThl. CUMBOJIBI XMMHUYECKUX 3JeMEHTOB. [IpocTeie u
CJIOKHBIE BEIleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi ¢gopmyna. BalleHTHOCTH aTOMOB XHMMHMYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemiecTB. OTHOcuTENnbHAs aTOMHas Macca. OTHOCUTENbHas MOJEKYJsIpHas Macca. MaccoBas
J10J11 XMMHUYECKOT0 3JIEMEHTA B COEIMHEHUN.

KonnyectBo BemecrBa. Monbs. MomsipHas macca. B3aumMOCBS3b KOJIMYECTBA, MAacChl M 4HUCIA
CTPYKTYPHBIX €IMHHUII BelecTBa. Pacu€Tsl o popmynam XMMUYECKHX COCTUHEHUI.

®u3nuecKkue U XMMUYECKUE SIBJICHUS. XMMUUYECKAsl peakuus U €€ NMpHU3HAKU. 3aKOH COXPaHEHUs
Macchl BeNIeCTB. XWUMHUYecKHe ypaBHeHHs. Kiaccupukamuss XUMHYECKHX peakiuil (CoennHEeHWUs,
paslioKeHus1, 3aMeIEeHUs, OOMEHa).

Xumuueckuii Ixcnepumenm:

3HaKOMCTBO C XMMHYECKOH MOCYAOH, MpaBmiiaMu paboThl B 1a00paTOpuu U MpuéMaMu oOpaleHus
¢ JabopaTOpHbIM O00OpPYIOBaHHMEM, UW3Y4YEHHE U ONHCaHHe (U3MUECKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BEIIECTB, HaOmroneHne ¢u3nveckux (TUIaBICHHE BOCKA, TasHUE JIbJa, PACTHpaHHE
caxapa B CTYIIKE, KUTIEHHE U KOHJICHCAIINS BOAbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKATIMBAHUE MEIHOM
MPOBOJIOKH, B3aMMOJEHCTBHE MeNla C KHUCJIOTOW) sBIEHUH, HAOMIOJeHHE M ONMHCAaHHE IPU3HAKOB
MPOTEKAaHUsI XUMUYECKUX PEaKINi (pa3okeHne caxapa, B3auMOJICHCTBUE CEPHOU KUCIOTHI C XJIOPHUIOM
Oapusi, paznoxxkenue ruapokcuaa menu (I1I) mpu HarpeBanuu, B3auMOJICHCTBUE JKeJie3a C pAaCTBOPOM COJIH
meau (II), n3yuenue crnocoOGoB pa3zieeHHsi CMECE: ¢ MOMOIIBI0 MarHUTa, (PUILTPOBAHUE, BhINTIAPUBAHUE,
TUCTHIUISIMS, XpoMmaTorpadus, MpoBeJeHHE OYMCTKH IMOBAapPEHHON colM, HAOMIOJeHHE U OIHCaHue
pEe3yNbTaTOB MPOBEJIEHHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI MacChl, CO3JaHUE MOAENen
MOJIEKYJ (IIIapOCTEPIKHEBBIX ).

Baueiiiue npeacraBuTe/ M HEOPraHMYECKUX BeLIeCTB

Boznyx — cmech razos. CoctaB Bozayxa. Kucinopon — anemeHT u npocTtoe BemecTso. Haxoxnenue
KHCJIOpOJia B MMPUPOJE, PU3NUYECKUE U XUMHUECKHe CBOMCTBA (peakuuu ropenus). Oxcunsl. [Ipumenenue
kuciaoposa. CrnocoObl TOMyYyeHHUS KHUCIOpoAa B JadopaTopuud M NpoMblIUIeHHOCTH. Kpyrosopot
Kucaopo/ia B mpupojie. O30H — aJIoTpoIiHas MoAu(pUKaIMs KUCIOPO/a.

TeroBoit  3d(deKkT XUMHUYECKOW  peakiuu, TEPMOXMMHYECKHE YpaBHEHHS, 0JK30- W
SHJIOTEPMHUUYECKHE peakuu. TOIIMBO: Yrojb U METaH. 3arpsS3HEHHUE BO3/lyXa, YCHIIEHHE MaPHUKOBOTO
s dexra, pazpyiieHne 030HOBOTO CIIOSI.

Bonmopon — snemeHT M mpoctoe BemiecTBo. HaxokaeHue Bogopoaa B mpupoje, (Gpusnueckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucioTs! u comu.

MossipHblii 00bEM razoB. Pacuérsl 0 XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoiicTBa BoJbl. Bona kak pactBoputens. PactBopsl. HackllieHHBIE M HEHACHIILIEHHBIE
pacTBOpbl. PacTBopuMOCTh BemiecTB B Bojae. MaccoBas 10is BEIIECTBA B pacTBOpe. XHMHUYECKUE
cBoicTBa BoJbl. OcHOBaHuA. Poib pacTBOpOB B MPHUPOJE M B JKU3HU 4esnoBeka. KpyroBopor BOJbI B
pupoJe. 3arpsi3HEHNE NPUPOIHBIX BoA. OXpaHa U OUUCTKA IPUPOIAHBIX BOJ.



Knaccugpukanuss ~ Heopranuyeckux — coeauHeHuil.  Okcuasl.  Knmaccuduxamus — OKCHIOB:
cojeoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, am(oTepHble) M HecoleoOpasyromue. Homenknarypa
OKCHJ0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHue okcuoB.

OcnoBanus. Knaccudukanus ocHoBaHMNA: MIENOYM M HEPACTBOPUMBIE OCHOBaHUs. HoMmeHKkmaTypa
OCHOBaHUH. PU3NYECKHUE U XMMUYECKHE CBOMCTBA OCHOBaHUM. [1oiryueHre OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinor. Homenknarypa kuciaor. @usnueckue 1 XMMUYECKHE CBOMCTBA
kucioT. P aktuBHoctr metamioB H. H. bekerosa. [lonydenne Kucior.

Conu. Homenknarypa cosneil. dusnueckne 1 XUMUYECKUE cBoMcTBa coiel. [lonydyenue coel.

I'eneTnyeckas cBs3b MEXKIYy KJIACCAMHU HEOPTAHUYECKUX COCIUHEHUMN.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OINpeAEICHUE COAEp)KaHUs KHUCIOpPOAa B BO3JyXe, IOJIy4eHHe, CcoOupaHue,
pacrio3HaBaHHWE M U3y4EHHE CBOWCTB KHCIOpOJa, HaOII0IeHUE B3aUMO/ICHCTBHS BEIIECTB ¢ KUCIOPOJIOM
U YCJIOBHSI BOSHUKHOBEHHMS U IIPEKpaLIEHUs ropeHus (moxapa), 03HaKOMJIEHHE ¢ o0pa3lamMu OKCUJOB U
ONMCAHWE HUX CBOWCTB, IOJy4Yy€HHE, COOMpaHue, paclIo3HaBaHUE M M3yYEHUE CBOWMCTB BOAOPOJA
(ropenne), B3aumojeiictBue Bogopoga ¢ okcumom  meaw () (Bo3MOXKHO — MCIOIB30BaHHE
BUJIEOMATEpUaJIOB), HaOJIOIeHHEe 00pa310B BELIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEIOBAaHHE OCOOCHHOCTEH
pacTBOpPEHUSI BELIECTB C PA3jIMYHOM PACTBOPUMOCTBIO, IIPUIOTOBJIEHUE PACTBOPOB C OIpPEACIEHHOU
MaccOBOH J10JIell paCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJbI C METAJUIAMU (HATPUEM U KaJIbLIUEM )
(BO3MOKHO HCIOJIb30BaHUE BUAECOMATEPHUATIOB), MCCIEJOBaHUE OOpPA3LOB HEOPraHUYECKHX BEIIECTB
pa3JIMYHBIX KJIACCOB, HAOJIIOJEHUE U3MEHEHUsl OKPAaCKU MHAMKATOPOB B PAcTBOpaxX KHUCIOT U LIEJIOYEH,
u3ydenue B3aumojencTBus okcuaa meau (II) ¢ pacTBOpoMm CepHO# KHCIIOTBHI, KHUCIOT C METaJUIAMH,
peaKkui HeUTpaIU3aluK, II0JIy4eHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOI'O METAJlIa APYTUM
U3 pacTBOpA COJIM, PELIEHUE IKCIIEPUMEHTAJIBHBIX 3aJa4 110 TeMe «BakHele Kiaacchl HEOPraHUUECKUX
COCIUHEHUIN».

Ilepuoaguyecknit 3axkoH u Ilepumoamueckass cucrema xumuuyeckux iemenros JI. W
MenpesneeBa. Crtpoenue aToMoB. XHMHYeCKasi CBsi3b. OKHCIMTEJbHO-BOCCTAHOBHUTE/IbHbIE
peakuuu

[lepBble TOMBITKM KJIacCU(UKALUN XMUMHUYECKHX 3JeMeHTOB. [loHsATHE O Tpymmax CXOJHBIX
9JIEMEHTOB (LIEJIOYHbIE W IIEJIOYHO3EMENIbHbIE METallJIbl, TaJOreHbl, MWHEPTHBIE Ta3bl). ODJIEMEHTHI,
KOTOpBI€ 00pa3yroT aM(pOTEPHBIE OKCUJIBI U THJIPOKCHIBI.

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucrema xumudeckux diaeMeHToB JI. M. Menneneesa.
Kopotkonepuonnas u jmuHHONepuoaHas Gopmsl [leproanyeckoit cucTeMbl XUMUYECKUX 31eMeHTOB /.
N. Menneneesa. Ilepnoasl u rpynmnsl. @PU3MYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB NEPHOJA U
TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aTtoMHbIX saep. M3oromsl. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0osyouek aToMoB mepBbiX 20 xuMuyeckux 3nemeHToB [lepuoanueckoit cucremst . M. Mennaeneesa.
XapakTepucThKa XHMHYECKOIO JJIEMEHTa Mo ero nosoxeHuto B llepmommueckon cucreme JI. M.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHUMHYECKHX JJIEMEHTOB, METANIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIaM M IIEpUOJIaM.

3nauenne Ilepmonnueckoro 3akoHa u Ileproguueckoil CUCTEMBI XUMHUYECKHX 3JIEMEHTOB IS
pa3BuTHA Hayku U npakTtuku. [. 1. MenneneeB — yu€HbIN U IpaXkIaHNH.

Xumnueckasi cBs3b. KoBajeHTHas (MOJIIpHAs W HEMOJISIPHAsl) CBsI3b. DIEKTPOOTPHULATENLHOCTh
XUMUYECKUX IEMEHTOB. VIOHHas CBA3b.

Crenenp okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENIbHBIE peakuuu. IIpomeccel okucieHus u
BOCCTaHOBJICHHsI. OKMCIIUTENIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumMenm:

U3Yy4CeHHE OOpa3I[OB BEIIECTB METAJUIOB M HEMETAUIOB, B3aWMOJCHUCTBHE THUIPOKCHIA IIMHKA C
pacTBOpaMM KHCJIOT M ILEJIO0YEW, MPOBEIACHUE OINBITOB, WJUIKOCTPUPYIOLIUX HPUMEPHI OKHUCIUTEIbHO-
BOCCTaHOBUTENIBHBIX peakluil (ropeHue, peakliuy pa3ioKeHUs, COSTUHEHUS).

Meostcnpeomemnuwie céa3u

Peanuzanus MexXnpeIMETHBIX CBA3€H INPU M3YYEHMM XHMHHM B 8 KJacce OCYIIECTBIISIETCS 4epe3
HCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYUHBIX MOHSATHH, TaK U MOHSITHIM, SABISIOIIUXCS CHCTEMHBIMU
JUTSL OTJICIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOT'O ITUKJIA.

OO0mue ecTeCTBEHHO--HAyYHBbIC TOHSATHUS: HAy4YHBIH (DaKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHaJu3,
CUHTE3, KJIacCU(UKAILUS, MEPUOJIUIHOCTh, HAONIO/IEHHE, SKCIICPUMEHT, MOJCIMPOBAHHUE, H3MEpPEHUE,
MO/I€JIb, SIBIICHHE.

®du3nka: Marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIMJI, U30TOIbI, PaJUOAKTUBHOCTb,
MOJIEKYJIa, DSJCKTPUUYCCKUN 3apsij, BEIIECTBO, TeJO, O0OBEM, arperarHoe COCTOSIHHE BEIIECTBa, ras,
buznyecKkue BEIUYUHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IIJIaHeThl, 3BE3/1bl, COHIIE.

buonorus: porocunTes, qpixanue, onocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpPATbl, TOPHBIC IOPOMABI, ITOJE3HBIC HCKOMACMBbIEL,
TOIUTMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasi peaKkuus

Ilepnonnueckuil 3akoH. llepnonmyeckas cucrema xumuuyeckux snemeHToB [[. M. Menneneesa.
Crpoenue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBONCTB XHUMHUYECKHUX JJIEMEHTOB IEPBBIX TPEX
NEePUOJIOB, Kallusl, KajdblUsig M HMX COCJUHEHUH B COOTBETCTBHUM C IIOJIOXKEHUEM DJJIEMEHTOB B
[lepnonnueckoii cucTeMe U CTPOCHHEM MX aTOMOB.

CtpoeHnue BemiecTBa: BUAbI XUMHUYECKOW CBsI3U. THUIBI KPUCTALNTUYECKUX PEHIETOK, 3aBUCUMOCTD
CBOICTB BEILIECTBA OT TUIA KPUCTAJUNIMYECKON PEIIETKU U BUJIa XUMHUYECKOMN CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPTraHHMYECKHX BEIIECTB. XMMHYECKHE CBONCTBA BEILECTB,
OTHOCSIIIUXCA K pa3IM4yHbIM  KJIacCaM HEOPTaHMYECKUX COEAMHEHUM, TEeHETUYEeCKas CBS3b
HEOPTaHWYECKHUX BEIECTB.

Knaccudukanuss XuMHUYECKMX pEaKIUid MO Pa3IMdHbIM TMpu3HakaMm (M0 YHUCITYy W COCTaBy
YUaCTBYIOIIMX B pPEaKIMHM BEIIECTB, MO TemIoBoMY 3(h(deKTy, Mo HU3MEHEHUIO CTeNeHell OKHUCIICHUs
XUMHYECKHX SJEMEHTOB, MO0 OOpaTUMOCTH, MO Y4YacCTHIO KaTajau3aTopa). DK30- U IHAOTEPMHUYECKUE
peaKIu, TePMOXUMHUYECKHE YPaBHEHUSI.

[TonsiTue o ckopocTd XuMHuYeckod peakiuu. I[loHsTue 00 00paTUMBIX M HEOOpPAaTUMBIX
XUMUYECKUX peakiusax. [[oHATHE O TOMOT€HHBIX U TeTepOreHHbIX peakuusx. [loHaTne o kaTanuse.
[lonarue o xumuyeckoM paBHOBecHH. DakTOpPbI, BIUSIOUIME HA CKOPOCTb XUMHUYECKON peakuuu u
MOJIOKEHUE XUMHYECKOTO PAaBHOBECHS.

OKHUCIATENTbHO-BOCCTAHOBUTENBHBIE  PEAKIIHH, AIEKTPOHHBIN Oayranc OKHCITUTEHHO-
BOCCTAHOBUTENbHOM peakiuu. COCTaBI€HHE YPABHEHUN OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIINH ¢
UCTIOJIb30BaHUEM METOa SJIEKTPOHHOTO OanaHca.

Teopust SIEKTPOJIUTHYECKON AUCCOIUALNN. DJIEKTPOJIUTHI U HEANEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOLMAIMM BELIECTB C PAa3IMUYHBIMU BUJIAMH XMUMHUYECKON CBA3U. CTeneHb AUCCOLMALINH.
CunpHbIe U Cla0ble IEKTPOIUTHIL.

Peakiiun woHHOTO OOMEHa. YCIOBHS TMPOTEKAHWs] PEAKIMH HOHHOTO OOMEHa, TOJHBIE |
COKpaIllEHHbIE HWOHHBIC YypaBHEHHUsI peakiuid. CBOWCTBa KHCIOT, OCHOBaHUW U COJEH B CBETE
MPEJICTAaBICHUA 00 SMEKTPOIUTHUYECKON auccormanuu. KauecTBeHHBIE peakiuu Ha MOHBL. [loHsTHE O
TUAPOIIU3E COJICH.



Xumuueckuii IKCnepumMenm:

03HAKOMJIEHHE C MOJEISMU KPUCTAIIIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METALUIOB U
HeMeTaJUIoB (rpadura U anmasza), CIOKHBIX BELIECTB (XJOpuAa HATPHs), UCCIEIOBAHUE 3aBHCUMOCTH
CKOPOCTHM  XHMMHYECKOW  peakuuu OT BO3JACHCTBUS  pPa3NUYHBIX  (AKTOPOB, HCCIEIOBAHUE
AJIEKTPONPOBOJHOCTH PAcCTBOPOB BEILECTB, IPOLECCA JUCCOLMALMU KUCIOT, IIeJoYedl u  coiiel
(BO3MOXHO HCIIOJIb30BAaHME BHJIEO MaTEpUANIOB), MPOBEACHUE ONBITOB, WIUIOCTPUPYIOLIUX MPU3HAKU
IPOTEKaHUsl peakluii MOHHOro oOMeHa (oOpazoBaHHE Oca/Ka, BblIEJCHHE Ta3a, oOpa3oBaHHE BOJbI),
OTIBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakuuil (TopeHue, peakiuu
pa3ioKeHusl, COEAMHEHHUs), paclO3HaBaHUE HEOPraHMUYECKUX BELIECTB C IIOMOUIbI0 KadeCTBEHHBIX
peakuuii Ha MOHBI, PELICHUE SKCIIEPUMEHTANIBHBIX 33/1a4.

HemeTtayuibl U MX coeJUHEHUS

OO6mass xapakTepucTuka raiaoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHU
okucienusd. CtpoeHue U pU3NYECKUe CBOWCTBA MPOCTHIX BELIECTB — I'aJOT€HOB. XMMHUYECKHE CBOMCTBA
Ha IpUMepe XJopa (B3auMoIeHCTBUE C METAJUIAMH, HEMeTaJllIaMy, Iejao4amu). Xjaopoogopo. ComsiHast
KHCJIOTa, XMMHMYECKHE CBOMCTBA, MOJy4Yy€HHUE, NMpUMeHeHue. JleiicTBue XJIopa M XJIOPOBOJIOPOJA Ha
OpraHM3M uejoBeka. BakHele XJI0puibl U UX HaXO0XACHUE B IPUPO/IE.

OO6mas xapakrepucTuka 3y1eMeHToB VIA-rpynnbl. OcoOO€HHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHusa. CTpoeHue U (PHU3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEpHI.
AmnoTponHble MOAM(HUKAIMU KHCIOpOJa U cepbl. XUMHUYecKue cBoiictBa ceprl. CepoBoaopon,
CTpoeHue, (QHU3MYECKue M XUMHUYECKHE CBOMCTBA. OKCHABI Cephl KaK MPEICTABUTENH KHUCIOTHBIX
okcuoB. CepHas kuciora, pU3NYECKUe M XMMHUYECKHE CBOMCTBa (00IIME Kak IpeICcTaBUTElNs Kiacca
KUCIOT U crneunduueckue). XUMUYECKUE PEaKIMH, JIeXkKallhue B OCHOBE MPOMBIIUIEHHOTO crocoda
NOJIy4eHUs1 CepHOM KHUCIOTHI. [IpumeHeHne cepHoM KucnoTel. Coylm CEpHOM KHCIOTHI, KaueCTBEHHAs
peakuus Ha cynbdar-uoH. HaxoxneHnue cepbl U €€ coeAMHEHUN B IpHUpoJie. XUMUYECKOE 3arpsi3HEHHE
OKpY)Kalollel cpelbl COECAUHEHHUSIMH cepbl (KUCIOTHBIE JIOKIM, 3arps3HEHHE BO3JyXa U BOJOEMOB),
CHOCOOBI €ro NMpe10TBpaIleHHs.

OO0mrast xapakTepucTuka 37eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTENEHH OKHUCIEHMs. A30T, paclpocTpaHEHHE B NpUpoje, (PU3MUYECKHMEe U XHMHUYECKHE CBOWCTBA.
Kpyrosopor azora B mpupoae. AmMmuak, ero (u3MYecKhe M XUMHYECKHE CBOMCTBa, INOJy4yeHUE U
npuMeHeHre. Comu aMMOHMS, UX (U3UYECKHE M XMMHUYECKHE CBOWCTBa, MpuMeHeHue. KauecTBeHHas
peakuus Ha MOHBl aMMOHUS. A30THas KHUCIOTa, €€ MojydeHHue, (PU3NUecKue M XUMHUYECKHE CBOMCTBA
(o0mme Kak TpeACTaBUTENS Kjacca KHUCIOT M crnenuduueckue). Vcmonp3oBaHME HUTPATOB M COJEH
aMMOHHMSI B KaueCTBE MUHEPAJIbHBIX YAOOpeHMH. XHUMHYECKOE 3arpsi3HEHHE OKpYKalollel cpezbl
COCMHEHUSIMU a30Ta (KUCIIOTHBIE MOXKIHU, 3arps3HEHHE BO31yXa, MOYBBI M BoJN0oEMOB). Ddocdop,
asioTponHble Moaupukamun (ocdopa, ¢pusznueckue U xumuyeckue cpoiictBa. Okeup docdopa (V) u
dbocdopras kucinota, pU3NUECKHe W XUMHUUYECKHE CBOWCTBA, moiydeHue. Mcmons3oBanue docdaToB B
KayecTBE MUHEPAJIbHBIX y100pEeHUI.

OO6mas xapakrepuctrka memMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIC
CTEMEeHH OKHUCIICHHUA. YTIEpO/l, aJUIOTPOIHbIe MOAU(UKALIUY, PACIPOCTPaHEHUE B IPUPOIE, PU3NUECKHE
U XuMHueckue cBoiicTtBa. Ancop6buus. Kpyrosopor yrimepoga B mpupoge. Oxcuabl yriepoaa, HX
¢u3nueckue M XMMUYECKHE CBOWCTBA, JACUCTBUE HA JKUBBIE OPraHU3MbI, MOJIyY€HHE U NPUMEHEHHE.
DKosornyeckue npoodsieMsbl, CBs3aHHbIE ¢ OKcHIoM yriepoaa (IV), rumoresa rino6aabHOro MOTEIUIEHUS
KJIUMaTa, TapHUKOBBIN 3¢ (deKT. YroipHas KUCI0Ta U e€ Colu, uX (GU3NYecKne U XUMUYECKHUEe CBOMCTBA,
nojiyueHue u npumeHenue. KauectBenHast peakuus Ha kapOoHaT-uOHBL Vcmonb3oBaHue kapOOHATOB B
OBITY, MEJIMIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM XO03SHCTBE.



[lepBoHavanbHbIC MOHSATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHHUSAX yriiepoja (MeTaH,
3TaH, 3TWIEH, alleTUJIEH, 3TaHOJI, INIMLEPHH, YKCYyCHas KucioTa). [IpupoiHble HICTOUHUKH YITIEBOJLOPO/IOB
(yromp, mpuUpOAHBIA ra3, He(TH), MPOAYKTHl HUX mepepaboTku (OEH3MH), WX poidb B OBITY U
IpOMBINUIEHHOCTH. [loHATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX: KUPAX, Oelikax, yrieBoJax — U HUX
pOJIM B KU3HHM 4YeloBeKa. MaTepralibHOE €AMHCTBO OPIAHMYECKUX U HEOPTraHUYECKUX COCAMHEHUM.

Kpemuuii, ero ¢gusnyeckue n XMMUYECKHUE CBOMCTBA, MojiyueHWe U mnpumeHeHue. CoeauHeHUs
KpeMHust B mpupojae. OOmme mnpeacraBieHus o0 okcuge kpemuust (IV) u KpeMHHEBO# KHCIOTE.
Cunukatel, X UCIHOJIL30BAaHUE B OBITY, B TPOMBINUICHHOCTH. BaKHEHINEe CTPOUTENbHBIE MaTepUaIbl:
KepamMHuKa, CTEeKJIO, [EeMEeHT, OeToH, xene300eroH. I[Ipobmembl 0e30MacHOr0  WCIOIH30BAHHS
CTPOUTEIIbHBIX MaTEPUAIOB B TOBCEHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe O0O0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHOM KHCIOTBHI, IPOBEACHUE
KAueCTBCHHBIX pEaKUUi Ha XJOPUI-UOHBI M HAOIIOJIEHUE TMPU3HAKOB HX IMPOTEKAHUsS, OIBITHI,
oTpaxammue (unyeckue M XUMHUYECKHME CBOMCTBA TaJOT€HOB M HUX COEAMHEHHUH (BO3MOXKHO
UCIIONIb30BAaHUE  BHUJIEOMATEPHANIOB), O3HAKOMJIGHHE C oOpa3uamMu  XJIOpPUIOB  (TaJIOTEHUIOB),
O3HAKOMJICHHE C 00pa3lamMu cepbl U €€ COCTUHEHUSAMHU (BO3MOXKHO HCITOB30BaHHE BHUICOMATEPHAJIOB),
HaOJroleHne mporecca OOYITMBaHHUS caxapa IMOJA JCHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI,
U3Yy4eHHE XUMHUYECKHX CBOMCTB Pa30aBIEHHON CEpHOM KUCIOTHI, MPOBEICHIE KAYECTBEHHON PeaKIuy Ha
cynb(haT-uoH U HaONIOJEHHE MpH3HAKa e MPOTEeKaHMs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBAMU
azota, ocdopa M X COeTUHEHUH (BO3MOKHO UCIIOJIH30BaHUE BUICOMATEPUAIOB), 00pa3laMH a30THBIX
u ¢ochopHBIX ynoOpeHuil, momyueHue, coOupaHue, pacro3HaBaHUE M HM3Y4YCHHE CBOWCTB aMMHaKa,
MPOBEJICHNE KAueCTBEHHBIX peakluii Ha MOH aMMOHHUS H (ochaT-MOH M H3YYeHHE MNPHU3HAKOB HX
NPOTEKaHWs, B3aUMOJCWUCTBUE KOHICHTPUPOBAHHON Aa30THOM KHUCIOTBI C MeIbl0  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHANIOB), U3yUEHHE MOJeNeld KpUCTAaUNIMYECKUX peméTok anmasa, rpadura,
¢byniepeHa, 03HaKOMIJIEHHE € MPOIIECCOM aJCOPOLIMU pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOTa3a, MojlydyeHue, coOupaHue, paclio3HaBaHUE U U3YYCHHE CBOMCTB YIJIEKHCIIOTO
ra3a, mpoBeJeHHEe Ka4eCTBEHHBIX peakluii Ha KapOOHAT U CUIUKAT-UOHBI U W3YYEHHE MPU3HAKOB HX
MpPOTEKaHUs,  O3HAKOMIICHME C  MPOAYKIMEH  CHUJIMKATHOW  MPOMBIIUICHHOCTH,  pEUIeHUe
SKCTIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxxHelme HeMeTaTbl U UX COSAMHEHUS».

MeTaJuibl M UX COeIMHEHUS

OO0mas xapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METaJJIOB Ha OCHOBAaHUHM HX TOJIOKEHUS B
[Tepuoanueckoit cucreme xumuueckux siaemeHToB J[. . MenneneeBa u ctpoenus atomoB. CTpoeHHe
MeTaJIoB. Merannuyeckas CBA3b M METATIMYECKasl KPUCTAJUIMYECKas PEemIETKA. DJIEKTPOXUMUYECKHM
pSAA HampshDKeHW MeTauioB. (Du3Mdeckue M XHUMHUYECKHE CBOWCTBa MeTauioB. OOmme crnocoObl
MOJTyueHUs: MeTauioB. [IoHATHE O KOPPO3HH METAIIIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT KOPPO3UHU.
Cnnagsl (CTallb, 4YyT'YH, TIOPATIOMUHUI, OpOH3a) U X IPUMEHEHHUE B OBITY U MIPOMBIIIIJIEHHOCTH.

[[lenounbie metambl: mosnoxkeHnue B Ilepuomnueckoil cucreme xumuyeckux snemeHtoB J[. U.
MenieneeBa, CTpOCHHE X aTOMOB, HaXxOXJeHue B npupoje. Pusnueckue 1 XuMUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCHIIBI U TUAPOKCUIBI HATpUs U Kamius. [[puMeHeHre menoYHbIX MeTaioB
7 UX COCIUHEHUMN.

[IlenoyHo3emMenbHBIE METAJIBI MAarHuid W KaJdblMi: ToyokeHwe B Ilepmoamyeckon cucreme
xuMuueckux 3neMeHToB /. . MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXAeHUE B pupojae. dusnyeckue
U XUMHYECKHE CBOWCTBA MarHus W Kajiblusa. BaxHeimme coeanHEHUs Kanblus (OKCHI, THAPOKCHI,
conn). XKECTKOCTh BOJBI M CITOCOOBI €€ yCTpaHEHUSI.



Amomunuii: nonoxenue B [lepuonnueckoit cucreme xumudeckux anemeHtoB . . Menneneesa,
CTPOCHHME aToMa, HaxoXJeHue B mnpupoae. Duznueckue M XUMHYECKHE CBOMCTBA ATIOMHUHUS.
AmMdoTepHbIe CBOHCTBA OKCHJIA U TUPOKCHIA ATFOMUHUS.

Kenezo: nonoxenue B Ilepronnueckon cucreme xumuueckux snemeHtoB [[. WM. Menneneesa,
CTpPOCHHE aToMa, HaxXxO)KJIeHue B Ipupone. PU3MUYecKUe M XUMUYECKUE CBOMCTBa »kene3a. OKCuubl,
rugpokcupl u coiu kenesa (1) u sxenesa (I11), ux cocraB, CBOMCTBA M MOJIyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE € O0pa3laMl METaUIOB U CIUIABOB, MX (PU3MUECKUMH CBOWCTBAMH, H3y4YCHHE
pe3yabTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIIOJIB30BaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCUJA KaJlbLIUg M HATPUS C BOJOW (BO3MOXHO MCIIOJIb30BAHHME BHAEOMATEpPUATIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, Ipollecca TOpPEeHHsl Keie3a B KUCIOpoAe (BO3MOXKHO
UCII0JIb30BAaHHE BUIEOMATEPUAIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIUWA HA MOHBI: MarHus,
KaJIbIUsl, aTFIOMUHUS, IWHKA, kene3a (II) u xemesa (I1I), menu (II), HabmoaeHNE U ONTUCaHUE TTPOIIECCOB
OKpalllMBaHUsl TUJIAMEHH HMOHAMH HaTpusl, Kajdusd W Kaiblus (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIEIOBaHHEe aM()OTEPHBIX CBOMCTB TUIPOKCHU/IA AIFOMUHMS U THAPOKCHIA IIUHKA,
pelIeHue YKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelIe MeTamibl U UX COSTUHEHUSI.

XMMUA ¥ OKpPY:KAKOLIAs cpeaa

BemiectBa u Marepuansl B HOBCEIHEBHOM KU3HU YesioBeKa. bezonacHoe 1crnoib30BaHUE BEUIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas mOMOIIb MPH XUMUYECKUX 05KOTaX M OTPABICHUSX.

XHUMHYECKOE 3arpsi3HEHUE OKpyXaroulel cpenbl (mpenenbHas JOMyCTUMash KOHLEHTpauus
BeniecTs, ganee — [1/1K). Ponp XuMuu B pelieHUN 3KOJI0TMYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4YeHHEe 00pa3I[0B MaTEPHAIOB (CTEKJIO, CIIABbI METAJIIOB, MOJIMMEPHBIE MAaTEPUAIIbI).

Mesicnpeomemnbwie cea3u

Peanuzanusi MeXIpeAMETHBIX CBSI3€H MPU U3YYCHUH XUMHUHU B 9 Kilacce OCYIIECTBISETCS 4Yepes
HCIIOJIb30BAaHNE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX TOHSTHM, TaK U MOHSATUHN, SIBJISIOMINXCS CUCTEMHBIMU
JUISL OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mIe ecTeCTBEHHO-HAYUHbIE TTOHSATHUS: HAYYHBIA (PaKT, TUTIOTE3a, 3aKOH, TEOPHSs, aHAIN3, CHHTE3,
KIacCU(pUKaIs, NEePUOAUYHOCTb, HAONIOJIEHUE, SKCIIEPUMEHT, MOJACIUPOBAHUE, U3MEPEHHE, MOJEb,
SIBIIEHUE, TAPHUKOBBIN 3P (HEKT, TEXHOIOTHSI, MaTepUaIbL.

®dusnka: Matepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOMBI, PAIHOAKTUBHOCTb,
MOJIEKYJa, JJIEKTPUYECKUH 3apsil, NPOBOJAHUKH, IOIYIPOBOJHUKH, JTUAIEKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TeJNO, OOBEM, arperaTHO€ COCTOSHME BEIEeCTBA, Ta3, pacTBOpP, PacCTBOPHUMOCTH,
KpUCTAIIIMYECKass pEemI€TKa, CIJIaBbl, (M3MUECKUE BEIMYMHBI, €IUHUIBI W3MEpPEHUS, KOCMHYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE€3/bI, COMHIIE.

buonorust: ¢gorocunHres, npixaHue, Ouocdepa, -dKOCHCTEMa, MHUHEpaJbHbIE YyI0OpEeHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpPATbl, TOPHBIE MOPOABI, IOJE3HBIE HCKOMAeMBbIE,
TOIJIMBO, BOJHBIE PECYPCHI.

IHJTAHUPYEMBIE PE3VYJBbBTATBI OCBOEHUSA ITPOT'PAMMBI IO XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIETI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yIbTATHl OCBOSHMSI IPOrPpaMMbl OCHOBHOI'O OOILEro 0O0pa3oBaHUs JOCTUTAIOTCA B
xoJie OOy4yeHHs XHMHUHU B €IUWHCTBE y4eOHOW M BOCIHUTATEIbHON JEATETBHOCTH B COOTBETCTBHU C
TPaZULIHOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH U TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU,



MPUHSITHIMHU B OOIIIECTBE MPaBUIAMH U HOPMaMHU MOBEACHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHHUS,
CaMOpPa3BUTHUS U COLUATN3AIUU O0yJArOIIIXCSI.

JImdHOCTHBIE PE3yIbTATHl OTPAXKAIOT TOTOBHOCTH OOYYArOMIMXCS PYKOBOACTBOBATHCS CHUCTEMOU
MO3UTHUBHBIX IEHHOCTHBIX OPUEHTALMN U PACIIMPEHUE OIbITA AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpuoOTHYECKOTr0 BOCIIUTAHMSA:

LEHHOCTHOTO OTHOILLIECHHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY H HAYYHOMY
HACJIEIUIO, TOHUMAaHHUs 3HAYEHUS] XMMHYECKON HayKU B JKU3HHM COBPEMEHHOI'O OOIIECTBa, CIIOCOOHOCTH
BJIAJCTh JOCTOBEPHOH MHQOpPMaLUEll O TepeloBbIX JOCTHKEHUAX W OTKPHITUAX MHUPOBOM U
OTEUYECTBEHHOW XMMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 yCTpPOMCTBE MUpPA U OOIIECTBA;

2) rpaskKIaHCKOT0 BOCTIMTAHUS

IIPEACTABJICHNS O COLMAIBHBIX HOPMax M IpaBUiIaX MEXJIWYHOCTHBIX OTHOLICHUHA B KOJUIEKTHBE,
KOMMYHHKATHBHOW  KOMIICTGHTHOCTH B  OOIIECTBEHHO TIIOJE3HOW, Y4eOHO-HCCIICIOBATEIIBCKOM,
TBOPYECKON U APYrUX BUJAX AEITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOW NEATEIbHOCTH
IpU BHINOJTHEHUH Y4YeOHBIX, MMO3HABATENIbHBIX 3a]a4, BBINOJIHEHUH XHMHYECKUX SKCIEPUMEHTOB,
CO3JJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B TPOIECCe ITOU
y4eOHOM NeATeNbHOCTH, TOTOBHOCTU OIICHMBATh CBOE MOBEIACHUE M TIOCTYIKHM CBOUX TOBApPHUIIEH C
MO3ULIMA HPABCTBEHHBIX U IIPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIIEICTBUM IMOCTYIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE M XHUMHYECKON pEaKIuu, COOTBETCTBYIOILIWE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIIOLINE OCHOBY JIJIsSI IOHUMAHUSI CYIIIHOCTA HAay4YHOU
KapTUHBl MHUpa, MPEACTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS HPUPOJBI, B3aMMOCBS3SAX
YyeJI0BeKa ¢ MPUPOAHOM Cpeao, O pOIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHBIE MOTHUBBI, HAIIPABIICHHBIEC HA TIOJIYYC€HUE HOBBIX 3HAHHUH M0 XUMHUU, HEOOXOIMMbIE
JUIsl OOBsICHEHMsI HaOMIOJaeMbIX IPOIECCOB M SIBJICHMH, I103HABaTENbHOM, WH(OPMALMOHHON U
YUTATENbCKON KyIbTYphl, B TOM YHCJE HaBBIKOB CaMOCTOSITENbHON pabOThl ¢ y4eOHBIMU TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUYECKUMU CPECTBAMH UH()POPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYeHHI0O U TIO3HAHWIO, JFOOO3HATENBHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa3oBaHUIO, TPOEKTHOW ¥ MCCIEOBATEIbCKOM JESITENbHOCTH, K OCO3HAHHOMY BBIOOpY
HANPaBIEHHOCTU U YPOBHS O0yUYEHUS B AalbHEHIIIEM;

4) opMHUpOBaHUSI KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH XU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKH Ha
3I0pOBBI 00pa3 KM3HU, OCO3HAHME TOCIEACTBUN W HEMPHUSATHE BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
QJIKOTOJIsI, HAPKOTHUKOB, KypEHHS), HEOOXOAUMOCTH COOJIIO/ICHHUS MpaBuiI 0€30MacHOCT TMpHU oOpalieHun
C XMMHUYECKUMH BEIIECTBAMH B OBITY U PEATbHOU KU3HH;

5) TPY10BOr0 BOCIIMTAHUS:

WHTEPEC K MPAKTUYECKOMY M3yUYeHHUI0 TTpodeccuii U Tpyaa pa3IudaHOro poja, yBaXEHUE K TPYLY U
pe3ynbTaTamM TPYAOBOU NI€ATENbHOCTH, B TOM YHKCJE Ha OCHOBE NMPUMEHEHHS NPEIMETHBIX 3HAHUU MO
XUMHH, OCO3HAHHBIN BBIOOP WHIUBUAYATHHOW TPAECKTOPUU NPOAODKEHUS OOpa3oBaHHS € Y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX HMHTEPECOB U TOTPEOHOCTEH,
YCHEMHOW TPOo(ECCHOHATBHON JEATEIPHOCTH M Pa3BUTHS HEOOXOMMMBIX YMEHUH, TOTOBHOCTH
aJanTUPOBaThCs B MpoeccHoHaNbHOM cpejie;

6) 3K0J10rMYecKOro BOCIIUTAHUSI:

HKOJIOTMUYECKH IIeTIecCO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHUKY KM3HU Ha 3emiie, OCHOBE
e CylecTBOBaHUS, MOHMMAHHUE IICHHOCTH 3JI0POBOTO W 0Oe30macHoro oOpas3a »KU3HU, OTBETCTBEHHOE
OTHONICHHE K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/10pPOBbI0, OCO3HAHUE IIECHHOCTH



coOurofieHusT TpaBuUi OE30MacHOTO MMOBENEHUs MpHU paboTe ¢ BEUIeCTBaMH, a TaKXKe B CUTYyalusX,
YIPOKAIOLIUX 3/10POBBIO U XKU3HU JIFOJIEH;

CIIOCOOHOCTH NPUMEHSATh 3HAHHUA, II0JIyYaeéMble INPU HU3YYEHUU XMMMHM, U1 pElIeHus 3anad,
CBSA3aHHBIX C OKPY)KAIOIIEH NPUPOJHOW CPENOM, Ul IOBBIIIEHHS YPOBHS 3KOJIOIMYECKOH KYIbTYpBI,
OCO3HAHMS TJI00AJTBHOTO XapakTepa 3KOJOTMYECKHX MpoOJeM M IMyTed HX pemeHHs MOCPEACTBOM
METOJI0OB XHMHH, 3KOJOTMYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBAaTbCS UM B I103HABATEJIbHOM,
KOMMYHHUKaTUBHOW U COLUAIbHON IIPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMETHBIX pPE3YyJIbTAaTOB BBIACHSIOT 3HAYMMble MU (OPMHUPOBAHHUS
MHUPOBO33PEHUS OOIIEHAYYHbIE MOHATHA (3aKOH, TEOpHs, MPUHIIUII, TUIIOTE3a, (aKT, CUCTeMa, IPOIIecc,
9KCHEPUMEHT M JIPYroe.), KOTOpbIe HCIOJb3YIOTCS B €CTECTBEHHO-HAy4YHbIX Y4E€OHBIX IpeAMeTax U
IO3BOJISIFOT HA OCHOBE 3HAHUH W3 3TUX IPEAMETOB (hOPMUPOBATH NPEJCTABICHUE O LIEJIOCTHON HayqHOH
KapTUHE MHpa, M YHUBEpCalbHble YyueOHble JeHCTBUS (TIO3HABaTEIbHbIE, KOMMYHUKATHBHBIC,
peryisiTUBHBIE), KOTOpble O0OecrneuuBalOT (OPMUPOBAHUWE TOTOBHOCTH K CaMOCTOSITEIbBHOMY
IUTAHUPOBAHMIO U OCYILIECTBICHUIO YU€OHOH e TeTbHOCTH.

ITo3naBaTenbHbIC YHHBeEPCAJIbHbIC Y4eOHbIC JeHCTBUS

Ba3oBble Jloruyeckue aeiicTBUA:

YMEHMsI MCIOJIB30BaTh NPUEMBI JIOTUYECKOTO MBILIUICHHUS IPU OCBOCHMM 3HAaHUMN: pPacKpbIBATh
CMBICJI XUMHYECKUX MOHATUH (BBIACNATh UX XapaKTepHbIE MPHU3HAKH, YCTAHABIMBATh B3aUMOCBA3b C
JIPYTUMH TIOHATUSIMH), HCIIOJIB30BaTh MOHATHS Ui OOBSCHEHHs OTICNbHBIX (DaKTOB W  SIBJICHHUH,
BBIOMPATh OCHOBAHUS M KPUTEPUU IS KIACCU(PUKAIMHA XUMUYECKHX BEIIECTB M XUMHUYECKUX PEAKIINH,
yCTaHaBJIMBaTh MPUYMHHO-CIIEJACTBEHHBIE CBA3M MEXIYy OOBEKTaAMU H3Y4YEHHs, CTPOUTH JIOTMUYECKHE
paccyxaeHus (MIHIyKTUBHBIE, 1€yKTUBHBIE, 10 aHAJOTUH), 1EJIaTh BHIBOJIBI U 3aKIIOUEHMS;

YMEHHME MPUMEHSATh B IIpollecce IO3HAHMsS TMOHATUS (NMPEAMETHbIE W MeTalpeIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIETH, UCIOIb3YEMbIE B XUMHUH, IPe00Opa30BbIBATh LIMPOKO IPUMEHSEMbIE
B XMMHUH MOJIEIbHbIE MPEJICTABICHHUS] — XUMUYECKUH 3HAK (CHUMBOJI 3J€MEHTa), XUMHUueckas ¢popmyna u
ypaBHEHHE XUMHMUYECKOW peakiuM — MpU pelIeHHHM Y4eOHO-TO3HABaTENbHBIX 337ay, C Y4YETOM 3THX
MOJIEJIbHBIX MPEACTABICHUI BBISBISATH W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU H3Yy4aeMbIX
O0OBEKTOB — XUMHUYECKMX BEUIECTB M XUMHUYECKHX pEakluil, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
IIPUYMHHO-CJIEICTBEHHBIE CBA3U U IPOTUBOPEUMS B U3y4aEMBbIX IIPOLECCAX U SBICHUSIX.

ba3oBblie uccienoBare/bCKue A1eHCTBHA:

YMEHHE HCII0JIb30BaTh IOCTABJICHHbBIE BONPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUS, a TAKXKE B
KayecTBE OCHOBBI i (OPMHPOBAHUS THUIOTE3bl MO TMPOBEPKE IPABMWIBHOCTU  BBICKA3bIBAEMBIX
CYXKJICHU;

NpUOOpEeTEeHUE ONbITa [0 IUIAHUPOBAHUIO, OpraHM3al U IPOBEACHUIO yYEHHYECKHX
JKCIIEPUMEHTOB, yMEHHME HaOJIoAaTh 3a XOJOM IpOIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro
pe3yibTar, (GOpMYIHpOBaTh OOOOIIEHUS ¥ BBIBOJABI [0 pe3yabTaTaM MpPOBEAEHHOTO OIbITa,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pabora ¢ nngopmanmeii:

yYMEHHE BbIOWpaTh, aHAJIM3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO Pa3IMYHbIX BUAOB U (HOpM
IIPEJICTaBJICHUS, TIOJy4aeMyI0 U3 Pa3HbIX MCTOYHMKOB (HAay4HO-TONYJISIpHAs JIUTEpAaTypa XUMHUYECKOTO
COJIepKaHus, CIlpaBOYHbIE OCOOUs, pecypchl MHTepHeTa), KpUTUYECKH OILIEHUBATh MPOTUBOPEUYHMBYIO U
HEJI0OCTOBEPHYIO MH(POpMAITHIO;

YMEHHUE MNPUMEHATh DPA3JIUYHbIE METOAbl M 3alpochl MpPHU IMOUCKE U OTOOpe MHPOpPMALUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJs1 BBIIOJHEHUS Y4YeOHBIX M TIO3HABATENIBHBIX 3a/ad
OTIpeNIeIEHHOTO THIA, TPUOOPETEHHE OMBbITa B 00JACTH MCIIOIB30BaHUS MH()OPMAITMOHHO-



KOMMYHHUKATHBHBIX TEXHOJIOTH, OBJAJCHUE KYIbTYPOH aKTHBHOTO HWCIIONB30BAHMS —PA3IUYHBIX
MOWCKOBBIX CHUCTEM, CAMOCTOSITEILHO BHIOMpATh ONTHUMAIbHYIO (OpMY MpeacTaBiIeHUS WHOOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7add HECIOKHBIMH CXEMaMH, JuarpamMmamu, ApyruMu (popmamu
rpauKu U UX KOMOMHAITUSIMU;

YMEHHE HCII0JIb30BaTh U aHAIM3UPOBATH B IIpolecce Y4eOHOM 1 HCCIe10BaTENbCKON e TEIbHOCTH
UHPOPMALIMIO O BIMSHUHM TPOMBIIICHHOCTH, CEIICKOTO XO3SHCTBA W TPAHCIOpPTa Ha COCTOSHUE
OKpY>Karolle MpUPOIHON CPEIbI.

KoMMyHHMKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHHsI 3a]]aBaTh BOMPOCH (B X0ole Auayiora u (W) JUCKYCCHH) MO CYIIECTBY 00CYXKIaeMoit
TeMBI, (POPMYIIUPOBATH CBOU MPEIOKCHHSI OTHOCUTEIHHO BHIMOTHCHUS MIPEITIOKEHHON 3a/1a4H;

YMEHHMsI TPEACTaBIATh MOJyYEHHBIE pPEe3yJbTaThl MO3HABATENBHOM MEATENIbHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JielaTh MPE3CHTALUI0 PE3YJIbTaTOB BBHIMOJIHEHHUS XHMHUYECKOTO 3KCHEPUMEHTA
(;TabopaTopHOTO OmBITA, JTAOOPATOPHOW PabOTHI IO HCCIICTOBAHWIO CBOKMCTB BEIIECTB, Yy4eOHOTO
IIPOEKTA);

yMEHHsI y4eOHOrO0 COTpPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH I[O3HABaTENbHONH W
HCCJIEIOBATENILCKOM AESITENbHOCTH MPHU PEIICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4yéTa OOMIMX
MHTEPECOB U COIVIACOBaHUS MO3ULUN (00CYXJeHusi, OOMEH MHEHMSIMH, «MO3IOBBIE ILLITYpPMBD»,
KOOpJMHALUSI COBMECTHBIX JAEWCTBUN, OIpENEICHUE KPUTEPUEB IO OLEHKE KaueCTBAa BBINOJIHEHHOMN
paboThl U ApyTHUE).

PeryisiTuBHbIE YHUBepPCAJIbHbIE y4eOHbIe 1eiicCTBUS:

YMEHHME CaMOCTOSITENIbHO OINpEAEsATh LENu JEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIISTD,
KOHTPOJIUPOBaThb M IpPU HEOOXOJMMOCTH KOPPEKTHUPOBATh CBOIO JIEATENBHOCTh, BbIOMpaTh Hauboiiee
s dexTHBHBIE CIOCOOBI pelIeHNs YUeOHBIX M MO3HABATENbHBIX 3a/1a4, CAMOCTOSITENIBHO COCTaBIATh MU
KOPPEKTUPOBATh MPEJIOKEHHBIN alITOPUTM ACUCTBUI MPU BHITOTHEHUH 3aJaHUI C YYETOM MONTYYECHUS
HOBBIX 3HAaHUW 00 wH3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUAX, OICHHUBATh COOTBETCTBHE
MOJIyYEHHOT0 pe3yJjbTaTa 3asBJIEHHOM IeNH, YMEHHE HCIOJb30BaTh M aHAJIU3UPOBAThb KOHTEKCTHI,
npeJiaraeMbie B YCIIOBUU 3aJaHU.

MHNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3ysIbTaTOB [0 OCBOCHUIO 00SI3aTENILHOTO CO/AEP)KAHUS, YCTAHOBIEHHOTO
JTaHHOM (enepanbHON pabodeit mporpaMMoOu, BBIIEISIOT: OCBOCHHBIE O0YYAIOIIMMUCS HAyYHbIE 3HAHUS,
YMEHHUsI ¥ CTIOCOOBI IeHCTBUH, crienurueckue Ui MPeAMETHOM 00macTu «XUMHUS», BUABI ACSITEIbHOCTH
MO MOJYYEHHIO HOBOTO 3HAHMS, €0 WHTEPIpEeTaINH, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX ¥ HOBBIX CHUTYaIlUsIX.

K xoHiy oOyueHust B 8 kJjiacce mpeaMeTHBIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaXaTh
c(OpMUPOBAHHOCTh Y 00yYaIOIINXCS YMEHHI:
pPacKpbIBaTh CMBICTT OCHOBHBIX XMMHYECKHUX MOHATHUN: aTOM, MOJEKYyJIa, XUMUYECKUIN IIIEMEHT, MPOCTOE
BEIIECTBO, CIIOKHOE BEILIECTBO, CMECh (OJHOPOAHAs M HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAsS
aTOMHas W MOJIEKYJsIpHas Macca, KOJMYECTBO BEIIeCTBa, MOJb, MOJSpHAas Macca, mMaccoBas J0Js
XUMHYECKOTO JJIEMEHTAa B COCIWHEHUHM, MOJSIPHBI OO0BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,
ANEKTPOOTPUIIATENILHOCTh, CTENEeHb OKHUCICHHS, XUMHUYECKas peakius, KiIacCu(PUKaIUs peaKiuid:
peakuuMy COENMHEHUs, pPEeaKIHMH pa3JIoKEeHUs, pPEeaKIUH 3aMElIeHMs, peakuuu OoOMeHa, 3K30- U
SHJOTEPMHUUYECKHE PEAKIIMU, TEIJIOBOM 3(PGeKT peakiuu, SApO aTroma, SJIEKTPOHHBIM CIIOH aToma,
aTOMHas opOuTan b, paguyc aromMa, XMMHUYECKas CBS3b, MOJSpPHAs W HEMOJSpHAas KOBAJICHTHAS CBS3b,
WOHHAS CBS3b, MOH, KATHOH, aHHOH, PAaCTBOP, MACCOBasl JIOJIS BellecTBa (MPOICHTHAS] KOHIICHTPAIIWS) B
pacTBope;



WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSITHH M MPUMEHATb 3TU TMOHATHUS MpHU
ONMCAHUU BELIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JUIsl COCTaBJICHHS ()OPMYJT BEUIECTB U YPABHEHUH XMUMHUYECKUX
peaKuuii;
OTIpEeIIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIICHh OKUCIICHUS AJIEMEHTOB
B OWHApPHBIX COEIUWHEHHUSX, IMPUHAUICKHOCTh BEIIECTB K OMPEACTIEHHOMY KJIACCy COCAMHEHUH 10
dbopMynaM, BUJI XUMHUYECKOH CBsI3H (KOBAJICHTHAS U HOHHAS) B HEOPTaHMYECKUX COCTUHEHUSX;
packpeiBaTh cMbica Ilepuomnueckoro 3akona JI. WM. MenaeneeBa: JIE€MOHCTpUPOBATh MOHUMAaHHE
MEPUOJNYECKON 3aBUCHUMOCTH CBOWMCTB XHUMHUYECKHX JJIEMEHTOB OT MX NOJIOKEeHUS B Ilepuoamueckoit
CUCTEME, 3aKOHOB COXPaHEHHsI MAcCChl BEUIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YUYEHMUS,
3aKoHa ABOTrajpo;
ONKCHIBATh U XapaKTepu3oBaTh Tabmuunyto Gopmy llepuonnyeckoil cUCTEMbl XUMHUYECKUX AJIEMEHTOB:
pa3iuuaTh MOHSITUS «TJaBHas moarpynmna (A-rpynma)» u «mobounas noarpymnna (b-rpymnma)», mansie u
0oJIbIIINE TIEPHO/IbI, COOTHOCUTH 0003HAUYEHMsI, KOTOpbIe UMEIOTCs B Tabnuue «lleprognyeckas cucrema
xuMmudeckux 3yemMeHToB J[. M. MenneneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHYECKHX JJIEMEHTOB (COCTaB W 3apsija sapa, oOIIee YHCIO SJICKTPOHOB M paclpeieNieHue HX IO
3IEKTPOHHBIM CIIOSIM);
KJIACCU(UIIMPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPraHMYECKHE BEIIEeCTBA, XMMHUYECKUE peakuuu (1o
YHCITy U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEHICCTB, MO TEIIOBOMY 3D (DEKTy);
XapakTepu3oBaTh (OMHUCHIBATh) OOMIME XUMHUYECKHE CBOMCTBAa BEIIECTB PA3jIMYHBIX KJIACCOB,
MOATBEP)KJAsi OIMCAHUE IPUMEpPaMU MOJEKYJISPHBIX YPaBHEHUH COOTBETCTBYIOUIMX XHMHYECKUX
pEaKIN;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTM OT HMX KAayECTBEHHOI'O COCTaBa, BO3MOKHOCTHU
MPOTEKAHUS XUMHUYECKUX TIPEBPAIEHUN B PA3JIMYHBIX YCIOBUSIX;
BBIYUCIISAITH OTHOCHUTEJIBHYI0 MOJEKYJIIPHYHO M MOJSIPHYKO MacChl BEIIECTB, MAaCCOBYIO JOJIIO
XUMHYECKOTO 3JIEeMEeHTa Mo (GopMylie COEIUHEHHUs, MaCCOBYIO JOJIO BEIIECTBA B PAacTBOpE, MPOBOIUTH
pacy€Thl MO YPAaBHEHUIO XMMUYECKOM peaKkuu;
MPUMEHATh OCHOBHBIE ONEPALMM MBICIUTEIbHON JEATEIbHOCTH — aHaJIW3 W CHHTE3, CpPaBHEHHUE,
0000111eHIe, CHCTeMaTU3allnI0, KIacCU(UKAINIO, BBISBICHUE MPUUYMHHO--CIEICTBEHHBIX CBSI3e€d — s
W3Y4YEHUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIMi, €CTECTBEHHO-HAyYHbIE METOJbl TMO3HAHUSI —
HaOJI0ZICHUE, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN 1 MBICICHHBIN );
CJIeIOBaTh MpaBWJIaM TOJIb30BAHUS XUMHUYECKOW MOCYJIOM M JTaOOpaTOPHBIM 000PYTOBAaHUEM, a TaKKe
MpaBHUJIaM OOpaIeHHsI C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIUSMU IO BBITTOTHEHUIO TAOOPATOPHBIX
XUMHUYECKHX OIBITOB MO TOMYyYEHHUIO M COOMpaHHIO ra3000pa3HbIX BEIIECTB (BOAOPOJA M KHCIOPOAa),
MPUTOTOBJIEHUIO PACTBOPOB C ONPEIETEHHON MAaCCOBOM J10JIEM paCTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
MPOBOJUTHh XUMHUYECKHE SKCIIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB HIEIOUYEH M KHUCIOT C MTOMOIIBIO
UHAUKATOPOB (JakMyc, (heHondTaner, METUIOPAHK U APYTHE).

K xoHiy oOyueHust B 9 kJjiacce mpeAMeTHBIE pe3yIbTaThl HA 0a30BOM YpPOBHE JIOJDKHBI OTPaXaTh
c(hOpMHUPOBAHHOCTH Y O0YUAIOIINUXCSI YMEHUM:
pPacKpbIBaTh CMBICIT OCHOBHBIX XMMHYECKUX MOHSTHI: XMMHUYECKUU SJIEMEHT, aTOM, MOJEKYyJa, HOH,
KaTUOH, aHHMOH, MPOCTOE BENIECTBO, CJIOXKHOE BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPUIIATEIBHOCTD,
CTENEHb OKUCIICHUS, XUMHUYECKas pEeaKlus, XUMUYECKas CBSI3b, TEIIOBOM 3(PQEKT peakiuu, MOJb,
MOJISIPHBIA 00BEM, PaCTBOP, IJACKTPOIHUTHI, HEAIEKTPOIUTHI, STMEKTPOIUTHUYECKAS TUCCOIHAIINS, PEAKIINH
HMOHHOrO OOMeHa, KaTalu3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHMbIE pPEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH, OKHCINUTEIb, BOCCTAHOBUTENb, OKUCIECHUE U



BOCCTAHOBJICHHE, aJIOTponus, amMQpOTepHOCTh, XHMHUYECKasi CBsI3b  (KOBAJICHTHAs, HOHHA,
MeTaJUIMuecKas), KpUcCTauinueckas pemi€éTka, KOppo3us METAJIOB, CILIABbI, CKOPOCTh XUMHUYECKOM
peakuuu, npenenpbHo gonyctumas konuentpanus [IJIK BemecTsa;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHATHM M NPUMEHATh 3TH IOHATUA IPHU
ONMCAHUU BELIECTB U UX MPEBPALICHUN;

UCIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY JUIsl COCTaBJIeHHs (OPMYJ BELIECTB U YPABHEHUN XUMHUECKUX
peaKIuii;

ONpENENATh BAJIEHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX 3JIEMEHTOB B COCAUHEHUSAX Pa3IUYHOIrO
COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIACcCy COSAWHEHHN 1Mo (opMmyiaM, BHI
XUMUYECKON CBsI3M (KOBAJICHTHAs, MOHHAS, METAJUIMYECKAasi) B HEOPraHMYECKUX COCIUHEHUSX, 3apsi
MOHA MO0 XMMHUYECKON (Qopmyse, XxapakTep cpeibl B BOJHBIX PAacTBOpax HEOPraHMYECKHX COCTUHEHH,
THUIl KPUCTAJUIMYECKON PEIETKA KOHKPETHOTIO BEILIECTBA;

packpbiBaTh cmbica [lepuoauueckoro 3akona J[. M. MenaeneeBa u JeMOHCTPUPOBATh €r0 MOHUMAHHE:
OMKCHIBATh U XapaKTepu3oBaTh Tabmuunyto popmy [leproaudeckoil cHCTEMbl XMMHUYECKUX AJIEMEHTOB:
pa3nuyaTth MOHATHS «TJlaBHas noarpynna (A-rpynmna)» u «mobounas noarpymnmna (b-rpynna)», manele u
OoJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYEHUsS, KOTOpPHIE HMMEIOTCS B TNEPUOJUYECKON Tabnuie, ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUUYECKUX AJIEMEHTOB (COCTaB U 3apsn Aapa, ooiiee
YHCIIO AJIEKTPOHOB U PACHPEICIICHUE UX IO AJIEKTPOHHBIM CII0SIM), OOBSCHATH 00II1e 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B Mpejenax MajbiX MEPUOOB U TJIABHBIX MOJATPYII C
y4€TOM CTPOCHUSA UX aTOMOB;

KJIACCU(UITUPOBATh XUMUYCCKUE DSJICMCHTHI, HEOPraHWYECKHE BEIICCTBA, XMMHYCCKHE peakiuu (1o
YHUCIIy U COCTaBY yYaCTBYIOIIMX B PEAKIIUH BEUIECTB, IO TETUIOBOMY (D (EKTy, M0 H3MECHEHHIO CTEIICHEH
OKHCJICHUS XUMUYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATh) O0MIKUE W CreNU(PUIECKHEe XMMHUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX
BEILECTB, MOJATBEPXkAasi ONMCAHNE MPUMEPAMU MOJIEKYJSPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKUX PEaKlInii;

COCTaBJISITh YPAaBHEHHUsS BJIEKTPOJUTUYECKOW JUCCOLMALMM KHUCJOT, IIEJOoYeld W COJeH, TMOJHbIE U
COKpalI€HHbIE YpPaBHEHHS pEaklUid HMOHHOTO OOMEHa, YpaBHEHHUS pEaKIUd, TMOATBEPKIAIOIINX
CYIIIECTBOBaHUE T€HETUUECKON CBSI3U MEXK/Ty BEIIECTBAMH PA3JIMUHBIX KJIaCCOB;

pacKpbIBaTh CYHIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUi TOCPEJACTBOM  COCTaBICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEaKIInii;

MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHUS, BO3MOXKHOCTH MPOTEKAHUS
XUMUYECKHUX TIPEBPAIICHUH B Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYI0O MOJICKYJSIPHYIO W MOJIAPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIIO
XUMHYECKOTO 3JIEMEeHTa 0 (opMylie COSIUHEHHUs, MaCCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOAUTH
pacy€Thl O YPAaBHEHUIO XUMUYECKOM peaKkIuu;

coOirofaTh MpaBuiia MOJb30BAaHUS XMMHUYECKON MOCYyAOH W J1abOpaTOpHBIM OOOpYIOBAaHUEM, a TaKXKe
npaBuiia 0OpalleHus ¢ BEIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMU IO BBITIOJHEHUIO TaOOPATOPHBIX
XUMHUYECKHUX OTBITOB MO TMOJTYYEHUI0O U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M YTJIEKHCIIOTO
rasa);

MIPOBOJIUTh PEAKIMH, TMOATBEP)KIAIOIINE KAYECTBEHHBI COCTAB PAa3IMUHBIX BEIIECTB: PACIO3HABATH
OTIBITHBIM TYTEM XJIOpUI-, OpoMHa-, MOAHI-, KapOoHat-, docdar-, cuimukar-, cyibdar-, TUAPOKCHUI-
MOHBI, KaTHOHBl aMMOHHMS M HMOHBI M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpPAX
HEOPTraHUYECKUX BEILECTB;



IPUMEHATh OCHOBHBIE OIEpPAllMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHE,
00o011eHne, CUCTEMAaTH3alluI0, BbISIBICHHNE NPUYMHHO-CIEICTBEHHbBIX CBSI3€H — Ul M3ydeHHsI CBOMICTB
BEILIECTB U XUMHUECKUX PEaKlUil, eCTECTBEHHO-HayYHbl€ METO/Ibl [I03HAHUS — HAOJII0ACHUE, U3MEPEHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XUMUYECKHE MOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [IOK
' MPaAKTUYECKOU JIeATEIIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemecTBa 1 xuMu4deckue bubmnoreka IIOK
1.2 15 1 0
peaKkuuu https://m.edsoo.ru/7f41837¢
Wroro o pazneny 20
Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopog. Ilonstue 5 0 0 bubnuorexa LIOK
' 00 oKkcumax https://m.edso00.ru/7f41837c
29 Bonopona.Ilonstue o kucnorax 8 0 1 bu6mmoteka [IOK
' H COJIAX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [JOK
' OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK
' HEOPraHMYECKHMX COCANHEHU N https://m.eds00.ru/7f41837c
Hroro o pasneny 30

Paznen 3. llepunonnueckuii 3axkon u [lepuoguyeckas cucrema xummnuyeckux 3jaemMeHToB JI. U. MenneneeBa. CTpoeHne aToMOB.
Xumudeckas cBsi3b. OKNCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUMN



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

[lepuoauueckuii 3aK0H U

31 [lepuoauueckast cucrema 7 bubmumorexa [IOK
XAMHUYECKHX 31eMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHUYECKast CBS3b. BuGmorexa LOK

32 OKHCIHTEIEHO- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC pCAKIIUU

Hiroro no paszery 15 oo ST
PesepBHOE Bpems 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnsie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypchbl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHE PeaKIHU
11 [ToBTOpEeHue u yrioyOnenue 3HaHUM 5 1 0 bubnnorexa IOK
' OCHOBHBIX Pa3/IEeNoB Kypca 8 Kinacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bubnunoreka [JOK
' peakimii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 8 1 1 bubnnoreka [JOK
' XUMUYECKHE PEaKIIMHU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTaibl M UX cOeTMHEHHS
OO1m1ast XapakTepUCTUKA XUMUYECKUX bubnuoreka [JOK
2.1 4 0 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0o.ru/7f41a636
OO01mas XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHTOB VIA-rpynmel. Cepa u e€ 6 0 0 Bubmmorexa LIOK
' PYTHEL. L-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKIX
2.3 aneMeHToB VA-rpynmsl. A30T, hocdop u ux 7 0 1 bubmmorexa [JOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmmorexa [JOK
' Ny PYHBL poa https://m.eds00.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS
Hroro no pazueny 25



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

Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmpe cROHCTBA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueline MeTasuibl U UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B )KU3HU YEJIOBEKaA 3 bubmnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubnmorexa LHOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
Ne ara nudposbie
Tema ypoka Konrpoasnsie | Ilpakruyeckue A p
n/n Bcero U3yYyeHHusl = oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer xumun. Ponpe XumMuu B )XxU3HU 1 0 0 bu6nuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
bubnuorexa [JOK
2 I1 1 0 0
OHSITHE O METOJIaX MO3HAHUS B XUMUU https://m.edsoo.ru/f0d227e
[TpakTudeckas padora Ne 1 «[IpaBuna bubnuorexa LIOK
paboThI B 1abOpaTOpUH U IPUEMBI https://m.edsoo.ru/ff0d23dc
3 oOparreHus ¢ 1abopaTOPHBIM 1 0 1 Lugpposas nabopamopus
000pyI0BaHUEM). RELEON . 3nakomcmeo ¢
Hugpposas nabopamopus RELEON 0bopydosanuem
YucTeie BenecTBa U cMmecu. CriocoObl bubmorexa [JOK
4 . 1 0 0
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas pabora Ne 2 bubmuorexa [IOK
5 «Paznenenue cmeceil (Ha npumepe 1 0 1 https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPEHHOM COJIH )» Lugpposas nabopamopust
Hudgpoeas navopamopus RELEON RELEON JI/P Ne 1,2,3
bu6nunorexa [JOK
6 A 1 0 0
TOMBI H MOJICRY IR https://m.edsoo.ru/ff0d2a6c
XuMHudeckye dJIEMEHTRI. 3HAKU bu6nunorexa [JOK
7 1 0 0
(CMMBOJIBI) XUMHUECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CITOKHBIE BEMIECTBA 1 0 0 bubnmorexa LIOK

https://m.edsoo.ru/ff0d2a6¢c
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bubnmoreka [IOK

A -
3 TOMHOTMOICIYIAPHOE YACHHE https://m.edsoo.ru/ff0d2d50
3aK0OH OCTOSIHCTBA COCTaBAa BEILIECTB.
10 Xumuueckas popmyna BaneHﬁ{ocn, bubmorexa LOK
DS https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JIEMEHTOB
OTtHOcuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OTtHocuTenbHAsE MOJIEKYJISIPHAsA Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTO bubmnorexa [JOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubnuorexa [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
[Tpu3sHaky U yclIoBUS NPOTEKaHUS bu6muoreka [IOK
15 .
XUMHUYECKHUX pEaKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEILIECTB. bubmuorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrrurcneHus: KoJIm4ecTBa, MacChl
17 BEII[ECTBA IO YPABHEHUSM XUMUYECKHUX bubmorexa HOK
" N P https://m.edsoo.ru/ff0d5708
peakuit
Krnaccudukanus XuMAIeCKUX PeaKIuit
18 (coe I/IH(if)DHI/ISIH A3TI0KEHUS e bubmorexa [TOK
A P ’ https://m.edsoo.ru/ffod3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHITUKJIONENCT 0606yII eHHe U bubmorexa [JOK
H T, Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHUIA
20 KonTtponbHas padora Nel mo teme bubnuorexa IIOK

«BemiecTBa U XUMHUYECKUE PEAKLIUN

https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razon. CoctaB

21 Bo3nyxa. Kucinopog — ayieMeHT u bubmorexa LHOK
AYXa. poA https://m.edsoo.ru/ff0d448e
npoctoe BeniectBo. O30H
du3nyecKnue 1 XUMUYECKHE CBOMCTBA
22 KHCJI0poa (peakimu OKUCICHUS bubmmorexa LOK
P P ’ https://m.edso0.ru/ff0d4614
ropenue). [lonsTue 06 okcumaax
CniocoObI nosTydeHust KUCI0po/a B
23 71a00PaTOPUH U TIPOMBIILICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3¢ hexT XuMuIecKoi
24 peaKLuu, MOHATHE O bu6nuoreka [IOK
TEPMOXUMHYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TormmuBo (He(Th, YrOIb K METaH).
25 3ar 513He}51/16¢1;03 yra CIIOCOOBI iro bubamorexa LHOK
P R, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[TpakTryeckas padora Ne 3 o Teme
26 «[Tony4yenue u cobupanue KuciIopoaa brbmorexa [JOK
yi N p poa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY»
27 Bonxopon — aneMeHT U mpocToe bubmmnoreka [JOK
BelecTBo. Haxoxaenue B nmpupoe https://m.edsoo.ru/ff0d4dd0
)8 du3nyecknue 1 XUMUICCKHE CBOMCTBA bubmuorexa [JOK
Bozopoaa. Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmorekxa [IOK
29 IT
OFUITHE O KHCJOTAX 1 cobix https://m.edsoo.ru/ff0d50d2
30 Croco0OsI TOTy4eHHS BOJIOPO/Ia B bubnmoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
31 [TpakTudeckas padora Ne 4 o reme bubnmoreka [JOK
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«[Tonydyenue u cobrpanue BOIOPOIa,
U3y4YCHHUE €r0 CBOWCTBY

https://m.edsoo.ru/ff0d4f42

MoutsipHbIii 00BEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Brruncienua o0béMa, KOJIMYECTBA
33 BEIIECTBA Ta3a MO €r0 U3BECTHOM bubmmorexa [IOK
oMy https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UITU O0BEMY
Boruncnenust 006EMOB Ta30B 1Mo
34 ABHEHMIO PEAKIIMU HA OCHOBE 3aKOHA bubmmorexa [JOK
yp . peaxt B https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B
35 ®u3nuecKue 1 XMUMUYECKHE CBOMCTBA bubnmoreka [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 06 bu6mmoreka [IOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBopureins. HacoieHHbie
37 u HiHaCI)IpeHHBIE ACTBOPBI MH:lCCOBaSI brbmmorexa [OK
1 p PEIL. https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[TpakTnyeckas padora Ne 5 o Teme
38 «IpuroroBiieHHE PaCTBOPOB C bubmmnoreka [JOK
onpencNnEHHON MaCCOBOM J0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 KonTtponbHast pabora Ne2 o teme bu6muoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcuapl: COCTaB, KIacCuUKaIs, but6mmorexa [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenne u XuMHYECKHE CBOMCTBA
ya but6mmorekxa [{IOK
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX

OKCHIIOB

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHusI: cOCTaB, KIaccudukams, bubnmnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarmus, bubnmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue u XuMu4eCKHe CBOICTBA bu6mmoteka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeauue): HOMEHKIIATypa,
46 CHOCOéI)II) oJI )eHI/ISI XHMqufKHe buGnnorexa LIOK
. i ’ https://m.edso0.ru/00ad9474
CBOICTBa
[TpakTuueckas pabota Ne 6. Pemenue
AKCTIIEPUMEHTAIBHBIX 3a7a4 110 TEME
47 «OCHOBHBIE KJIaCCHI HEOPTaHUYECKUX bubmorexa LOK
. p https://m.edso0.ru/00ad9b7c
COEIMHEHUI»
48 I'eneTnyeckas cBSI3b MEXIY KiaccaMu bu6nuorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6nuorexa [JOK
49 O000I11IeHNE U CUCTEMATU3ALUS 3HAHUI
H . https://m.edsoo.ru/00ad9ch2
KonTtponbHas padora Ne3 o teme
50 "OCHOBHEIE KJIaCChl HEOPTAaHUUECKUX bubnnorexa [IOK
. P https://m.edsoo.ru/00ad9ela
COEIMHEHN
[TepBbIe MOMBITKU KIACCH(PUKAITUU
51 XUMHUYECKHX dJIeEMeHTOB. IloHsTHE O bubnmorexa LOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX dJIEMEHTOB
59 [Iepuoanueckuii 3aKoH u bu6nunorexa [JOK

HepnozmquKaﬂ CHCTEMa XUMHUYCCKHUX

https://m.edsoo.ru/00ada52c
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snemenTtoB JI. 1. MenpaeneeBa

53 [Tepuonpl, rpymImbl, TOATPYIIITHI bubmioreia LIOK
PHOZEL TPYIEL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnmoreka [JOK
anep. M3oromnsl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YECK
P P . bubnmoreka [JOK
55 aToMOB 3J1ieMeHTOB [leproauueckoit
https://m.edsoo.ru/00ada6hc
cuctemsl J[. 1. MeneneeBa
XapakTepucTuka XUMMUYECKOTO
56 3JIEMEHTA O €ro MOJIOKEHHUIO B bubnmoreka [JOK
[Tepnognueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuognyeckoro 3akoHa st
57 pa3BuTHs HayKu U npaktuku. . 1. bubmmnoreka [JOK
MenpeneeB — y4€HbIN, M1EArOT U https://m.edsoo.ru/00ada96e
rpakIaHUH
DIIEKTPOOTPULIATETHLHOCTh ATOMOB bubnmnoreka [JOK
58
XAMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoteka [IOK
41
59 OHHAT XUMITHECKAT CBAD https://m.edsoo.ru/00adac34
50 KoBasieHTHast mosipHast XUMUYECKast bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHasi XUMHYECKast bu6muoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
bu6nunorexa [JOK
62
(Creneus okHCICHuA https://m.edsoo.ru/00adae28
63 OKHCIUTETBbHO-BOCCTAHOBUTENbHbBIE bubnuorexa [JOK

peakiuu

https://m.edso00.ru/00adb076
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bubnmoreka [IOK

64 OKHCITUTENN ¥ BOCCTAHOBUTEIH 1 https://m.eds00.ru/00adb076
65 KonTponbnas padora Ne4 o reme 1 bubnuoreka [IOK
«CTtpoenue atoMa. XUMHUYECKasl CBS3b https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011eHNE U 1 bubnmoreka [JOK
crucTemMaTu3aluvs 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O600meHue u 1 bu6nuoreka [IOK
cucTeMaTtu3anus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHsblit ypok. O600menue u 1 bu6nuoreka [IOK
cHUCTeEMaTH3allus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBbie
Tema ypoka Konrpoabnbie | Ilpakruueckue p
n/n Bcero H3yyeHHusi = o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aKOH.

1 [Tepuonuueckas cuctema 1 0 0 bub6mnoreka [IOK
XUMHUYeCKHX djemeHToB /1. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MCHCHUH

. bubmuoreka [JOK
2 CBOMCTB XMMHUYECKHUX JIEMCHTOB 1 0 0
i https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX TIEPHOIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 0 0 bubnuoreka LIOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Buiel XumMHu4ueckoil CBSA3U M THIIBI bu6mmoteka [IOK

4 . 1 0 0
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o reme

5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1 0
OCHOBHBIX Pa3JIesioB Kypca 8 kiaccay

5 Krnaccudukanus XuMuueckux 1 0 0 bubnuorexa [IOK
peakLuil 110 pa3IM4HbIM IIPU3HAKAM https://m.edso0.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOU

7 eakuu. IToHITHE O TOMOT€HHEIX U 1 0 0 bubnnorexa [IOK
P ’ https://m.edso00.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[TonsiTHE O XUMUYECKOM PABHOBECHUH.

8 dakTOopLl, BIUSIOIINE Ha CKOPOCTH 1 0 0 bubmmorexa TOK

pbl, . p https://m.edsoo.ru/00adc28c
XUMHUYECKON pPEaKIUy U MOJIOKCHHE
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XUMHYECKOT'O paBHOBECH A

OKHCIINTEILHO-BOCCTAHOBUTCILHEIC

Bbub6mmorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTUICCKON
10 HHCS;HHaHHHpCHHBHHeIICH&6H€ Eubmorexa OK
) https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 HonHble ypaBHEHUS PeaKIIUi Bubmorexa ITOK
yp peart https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE MPEACTABICHUN bubmaorexa LIOK
pv https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHISCKOHN TUCCOIMAIIAN
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 IPENCTaBICHUN 00 bubmmorexa LHOK
pet o https://m.edsoo.ru/00add8bh2
AIEKTPOJIUTUYECKON UCCOLUALINN
bu6mmoreka [JOK
14 IIo €0 0JIN3€ CoJIeH
HATHE O THAPOTH e https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMaTH3aIIHS bubmuorexka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[TpakTruyeckas pabora Ne 1. bubnnorexa LOK
https://m.edsoo.ru/00addbfa
16 «Pemenne skciepuMeHTAIbHBIX
Hugposas rabopamopus
SaAaT RELEON /p M2 8,9
KonrtponsHas pabora Ne2 mo teme
17 «DIIEKTPOIUTHYECKAS JUCCOIIHALINS bubnnorexa [IOK
p a HHATHL https://m.edsoo.ru/00addec0
XHUMUYECKUE PEAKIIMU B PACTBOPaX»
OO01ast XapakTeEPUCTHUKA TaJIOT€HOB.
B P P . bubmuoreka [JOK
18 XWMHYECKHE CBOWCTBA HA MPUMEPE

XJiopa

https://m.edsoo.ru/00addfe2
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Xnopooaopoa. CosisiHasg KUCIIOTa,

bu6mmoreka [IOK

19 XAMUYECKHE CBOMCTBA, ITOJIyYEHHUE,
I https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTrueckas padota Ne 2 o Teme bubnmoreka [JOK
20 «[TonyueHnue COMAHON KUCTIOTHI, https://m.edsoo.ru/00ade348
HU3y4YECHHUE €€ CBOMCTBY» Lugpposas nabopamopus
Hugpposasn navopamopus RELEON RELEON JI./P Ne 14
Berancnenus mo ypaBHEHUSAM
21 XUMHUYECKUX PEAKIU, €CIIU OAUH U3 bubmmorexa [JOK
Pearinty, A https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO11as XapakTepUCTUKA YIIEMEHTOB bubnuorexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTMHEHU I bubmuorexa [JOK
B IIpUpoJie. XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBomopoJ1, CTpOEHHUE, bubnmnoreka [JOK
(bU3MYeCcCKre 1 XUMUUECKHE CBOWCTBA https://m.edso0o.ru/00ade802
Oxkcunpl cepbl. CepHasi KHCIIOTA,
25 q)HSquCKHl; U xml/[jnquKHe CBOIiCTBa bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XHWMHMUYECKHUE PEAKINH, JIEKAIUE B
OCHOBE IMPOMBIIIJIEHHOTO crocoba
26 MIOJIy4YEHUS CEPHOMN KUCIIOTHI. bubnuorexa [IOK
XHMMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolllel cpebl COeAMHEHUSIMU
cepbl
97 Beruucnenne MaccoBoOM 40 BBIXO/a bubmuorexa [JOK

MIPOJYKTa peaKuu

https://m.edsoo.ru/00adec8a
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OO1w1ast xapaKTepUCTHKA SJIEMEHTOB
VA-rpynnsl. A30T, paclipocTpaHeHHE

Bbubmmorexa [JOK

28
B IIpupoze, GU3NIecKue u https://m.edsoo.ru/00adeea6
XMMHYECKHE CBOMCTBA
AMMuak, ero ¢puznyeckue u
29 XUMUYECKHUE CBOMCTBA, MOJIyYCHHUE U bu6mmorexa [JOK
> oMYA https://m.edsoo.ru/00adf004
MIPUMCHECHUE
[IpakTuueckas padbora Ne 3 o reme bubnuorexa [JOK
30 «IlonyueHne aMMuaka, U3y4eHUE €ro https://m.edsoo.ru/00adf180
CBOMCTB» Lugpposas rabopamopus
Hugposaa navopamopus RELEON RELEON JI/P Nel8
31 A3oTHAas KUCIOTa, €€ hru3ndecKkue u bubnnoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U CONEN
aMMOHHS B Ka4YeCTBE MUHEPAIbHBIX
32 nob0pennii. XuMHUueCckKoe bubmmorexa TIOK
YROOP i . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHEHUSIMH a30Ta
®ocdop. Okeun pochopa (V) u
33 (1)00(%)0 pHafl KI/ICHJ'I((I))Ta (b(l)IfI)SI/I(lIe)CKI/Ie " bubmorexa HOK
P . https://m.edso00.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, TTOMyYEeHUE
Ucnonbs3oBanue dpocdaTos B
34 KadyeCcTBe MUHEPATbHBIX yI00pECHHIA. bubmuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHEeHNE B
35 pu I(:ne g)I/ISI/IIzIeCKII)/Ie A XUMHUYECKHE bubmorexa HOK
P P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaepojaa, ux Gu3ndeckue u bubmuorexa [JOK



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

XUMHYECKUE CBOWCTBA.
DKOJIOTHYECKHE ITPOBIIEMBI,
cBsi3aHHbIe ¢ okcuaoM yriepoaa (1V)

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

37 VYronpHas KUCIIOTa U €€ COJIH bubmorera I[JOK
https://m.edso0.ru/00ae006¢c
[TpakTrueckas padora Ne 4 o Teme

38 "[TonyueHue yriaekucioro rasa. bubnmoreka [JOK
KadectBenHnas peakiys Ha kKapOoHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmiorexa LJOK
https://m.edso0.ru/00ae054¢
COEIMHEHUSX YIIIepoaa
40 Kpemuuii u ero coeiMHEeHUS bubmorexa [JOK
P g https://m.edsoo0.ru/00ae080a
ITpakTruyeckas pabora Ne 5. Pemenue
bu6mmoreka [IOK
AKCIEPUMEHTAIIbHBIX 3a7a4 M0 TEME
N https://m.edsoo.ru/00ae0bf2
41 «BaxxHeHIme HeMeTallIbl U UX
Hughposas rabopamopus
COCAMHCHH) RELEON JI/P N1 5
Hugposasn navopamopus RELEON
KonTponbsHas padora Ne3 o teme
42 «Baxieﬁmne EeMeTaJ‘UIBI H UX bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COCIMHECHUS
OO6m1ast xapakTepUCTUKA XUMHUYECKUX
3JICMEHTOB — METAJIJIOB.

43 Meranaudueckas CBSI3b U bu6mmoreka [JOK
MeTaJINYECKas KpUCTAIIIINYeCcKas https://m.edso0o.ru/00ae103e
pemérka. Pu3ndeckue CBOMCTBA
METaJIJI0B

44 XHUMHUYECKHE CBOMCTBA METAILJIOB. Bbubmmoreka [JOK



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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https://m.edsoo.ru/00ae0bf2
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https://m.edsoo.ru/00ae103e

DIEKTPOXUMUYECKUN P
HaNpPsDKEHUH METaJLIIOB

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

OO6mmwme crmocoOb! MOTyYeHUS
meTaiuioB. CruiaBel. Beruncienust mo

45 YPaBHCHUSIM XUMHYECKHUX PEaAKIIHA, bubmorexa [TOK
https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
puMecH
46 [ToHsiTHE O KOPPO3UHU METAILIIOB bubmorexa [JOK
https://m.edso0o.ru/00ae1278
bubmuoreka [JOK
47 [Henorsie MeTaIb https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnuoreka [JOK
Kajust https://m.edso0o.ru/00ae14b2
49 [llenouyHO3eMeTbHBIC METAILTBI — bubmuoreka [JOK
KaJlbIIMi ¥ MarHui https://m.edso0.ru/00ae15e8
50 Bakneiime coeAuHEHNS KaJIbITHS bubmoreia HOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHNe U CUCTEMATU3 A
3HAHUI
59 JKEcTkoCTh BOJBI M CITOCOOBI €€ bu6mmoreka [IOK
YCTpaHECHUS https://m.eds00.ru/00ae1886
[MpakTryeckast pabora Ne 6 mo Teme bubnuorexa [IOK
53 "KEcTKOCTL BOIBI M METOJEI €€ https://m.edso0.ru/00aelae8
yCTpaHeHus" Lugpposas rabopamopus
Hugposasn navopamopus RELEON RELEON /P Ne 44
N bubmuoreka [JOK
>4 AJOMHHHH https://m.edsoo.ru/00aelc64
95 AmdoTepHbIe CBOHCTBA OKCHIA U bubnmoreka [JOK
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TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
o0 Keneso https://m.edso00.ru/00ae1d86
57 OKcupl, THAPOKCUIBI U COJIM JKeJie3a Bbub6mmorexa [JOK
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 0606HvleHHe Y CUCTEMAaTU3aIUS
3HAHUU
[IpaxTuueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAIIbHBIX 3a7a4 10 TEME bubmorera [JOK
. https://m.edsoo.ru/00ae3de8
59 «BakHele MeTaIbl U UX
Hughposas nrabopamopus
COCITMHCHHA RELEON //P Ne 46
Hugposas navopamopus RELEON
Brruncnenus no ypaBHEHUsIM
XUMHUYECKUX PEAKLU, €CIU OAUH U3
60 peareHToB /1aH B U30BbITKE WU bubnuoreka [IOK
COAEPKUT MpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOMH JIOJM BbIXOJIa MPOJAYKTA
peakuumn
61 O06001IeHre U CUCTEMATU3AIIHS
3HaHUU
Konrtponsnas padora Ne4 o teme
62 «BaxHel1e MeTamIbl U UX
COCIMHECHHU S
63 BemecTsa u maTepuaisl B bu6mmoteka [IOK
MOBCEIHEBHON KU3HU YeJIOBEKA https://m.edso0.ru/00ae3f50
64 XuMUYecKoe 3arpsi3HeHNe bubnuorexa [IOK
OKpPY KaroLlEen Cpeabl https://m.eds00.ru/00ae4270
65 Ponb xumuu B perieHun bubnmoreka [JOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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OKOJIOTHYCCKHX HpO6JICM

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

66 PezepHblii ypok. O6001meHE U 1 bubmumoreka [IOK
cucTeMaTu3anus 3HaHU1 https://m.edsoo.ru/00ae0dOa
67 PezepHblil ypok. O6001meHE U 1 bubnuorexa LIOK
cUCcTEMAaTH3allMs 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111eHUE U 1 bubnmoreka [JOK
CHCTEeMaTH3alus 3HaHU! https://m.edso0.ru/00ad9cb?2
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectso «M3narensctBo «lIpocBemenue
» Xumus, 9 ximacce/ I'abpuensa O.C., Octpoymon WN.I'., Cnagkos C.A.,

Axunonepnoe o6mectso «M3narensctBo «lIpocBemenue

METOANYECKHNE MATEPHAJIbBI JIJIAA YUUTEJIS
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb. -
Peanuzanus-rpedoBanuii-@I"OC-0cHOBHOT0-00111€Tr0-00pa30BaHusl. -

Mertoanyeckoe-mocooue-mis-yunrens.pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.r


http://www.yaklass.r/
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