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HNOACHUTEJIBHAS 3AIIUCKA

PaGouass mporpamma mo yudeOHOMY mnpeaMery «Xumusi» (mpeamerHas o6iacTh «OOIIeCTBEHHO-HAayYHbIe MpeIMeThl») pa3paboTaHa Ha
OCHOBaHUHU:
- Ilpukaz MunucrepctBa mnpocsemieHus Poccuiickoit ®eneparuun ot 31.05.2021 Ne 287 «OO6 yrBepkaeHUU (eAepaTbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNpHOTO CTaHAApTa OCHOBHOTO o01iero odpazoBanus» (3apeructpuponan 05.07.2021 Ne 64101) ¢ usmenenusmu ot 18.07.2022 Ne 568 “O
BHECEHUU H3MEHEHHH B (enepanbHblii TOCYJapCTBEHHBIN 00pa3oBaTelNbHBIA CTaHJAPT OCHOBHOrO o0miero oOpazoBanus” (3aperucTpupoBaH
17.08.2022 Ne 69675)
- Ilpuka3 MwunucrepctBa npocBemenus Poccuiickoir ®enepamuu ot 18.05.2023 Ne 370 “O6 yrBepkaeHuu denepalbHOH 00pa3oBaTeIbHOMN
IporpaMMbl OCHOBHOTO 00111ero o0pazoBanust” (3apeructpupoBan 12.07.2023 Ne 74223)
- [Tonoxenust o pabouux nporpammax MBOY COL Ned4 umenu JI.W.30n0TyxuHOM;
- ¢ yuetoM paboueii mporpamMmel Bocriutanuss MBOY COIL Ne4 umenu JI.M.3010TyXHOM.

[IporpaMma no xumuu AaéT MpeAcTaBlIEHUE O IeAX, 001Iel cTpaTeruu 00y4YeHHsl, BOCIIUTAHUS U Pa3BUTUS O0y4aIOUIMXCA CPEeACTBAMHU Y4eOHOTO
IIpeMeTa, YCTAaHABIMBAET 0053aTelIbHOE NPEAMETHOE COJAEpKAHME, MPEIyCMaTpUBAET DPACIpPEAE/IEHUE €ro Io KjaccaM U CTPYKTYPUPOBAaHHUE I10
paszzmenaM M TeMaM MOpOrpaMMbl MO XHMMHH, OIpeAeseT KOJIMYECTBEHHbIE M KadeCTBEHHBIE XapaKTEPUCTHKU COACPIKAHUS, PEKOMEHIYEMYIO
MOCJICIOBATEILHOCTh M3YYEHUSI XUMHUHM C Y4YETOM MEXKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€U, JIOTUKHM Y4eOHOTO IMpoIlecca, BO3PACTHBIX
O0COOCHHOCTEH O00yYaromMXCs, OIpeneseT BO3MOXHOCTU TNpeaMeTa s peanu3aluu TpeOoBaHUN K pe3yiabTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTebHON POrpaMMbl Ha YPOBHE OCHOBHOT'O 0O0IIIET0 00pa3oBaHUs, a TaKKe TPEOOBAaHUM K pe3ysibTaTaM OOy4YeHUs XMMUU Ha YPOBHE IIeJieit
W3YYEHHUS MPEIMETa U OCHOBHBIX BHIOB yUeOHO-TIO3HABATENBHON I€ATEILHOCTH 00YUaIOIerocs 0 OCBOSHUIO YUeOHOTO COJIeP KaHMUS.

3HaHUE XMMHUH CIYXUT OCHOBOHW It (POPMUPOBAHUS MHUPOBO33PEHHUs OOYHAIOIIETOCs, €r0 MPEJACTaBICHUNH O MaTepHAIbHOM €IMHCTBE MHpA,
BOXHYIO POJIb UTPalOT (popMHpyeMble XUMHEH MpeJCTaBICHUS O B3aMMOIIPEBPAIECHUSIX dHEPTMU W 00 SBOJIOIUH BEIIECTB B MPHUPOJAE, O MyTSIX
perieHus: riIo0adbHBIX MPOOJIEM YCTONYHBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM, DHEPrETUUYECKOM, MUIIEBON M IKOJOTMUECKOUW O€30MacHOCTH,
mpo0GJieM 3IpaBOOXpaHEHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peanu3aliiii BO3SMOXKHOCTEH JJIsi caMOpa3BUTUS U (POPMUPOBAHUS KYIBTYPHI IMUYHOCTH, €€ 001Iel U PyHKIIMOHATBHON TPAMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHUE MBIIIICHUS U TBOPUYECKHX CITOCOOHOCTEH OO0YUYarOMIMXCsI, HABBIKOB MX CAMOCTOSATENIbHON yu4eOHOU NeSTeTbHOCTH,
AKCIIEPUMEHTATLHBIX M UCCIIEIOBATEIbCKIX YMEHUM, HEOOXOJJUMBIX KaK B MOBCEIHEBHOM XKM3HU, TaK U B IPO(ECCUOHATLHON eI TeNbHOCTH;

3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI IIEJOCTHOTO B3IJIsIa HA €AWMHCTBO TPHUPOIBI M UYETOBEKA, SIBIISETCS
OTBETCTBEHHBIM 3TarioM B (pOPMHUPOBAHUM €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00YYaIOIINXCS;

crocoO0cTByeT (OPMHPOBAHHMIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYyYHBIM 3HAHHSAM, K TPHUPOJE, K YETOBEKY, BHOCHUT CBOH BKJIAJ] B
IKOJIOTHYECKOE 00pa30BaHUe 00YUAOIUXCS.

JlanHble HampaBlieHHWs B OOYYEHHH XMMHUH OOECIICUMBAIOTCS CHENU(DHUKON CcopepKaHUsl YI€OHOTO MpeaMeTa, KOTOPBIA SBIISETCS MeIarornyecKu
aIaITHPOBAHHBIM OTpakKeHHEeM 0a30BOM HAYKH XUMHH HA OTPEEIEHHOM dTane e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111er0 00pa30oBaHus OPUEHTUPOBAH HAa OCBOEHUE 00YYaIOUIMMUCS CUCTEMBI IEPBOHAYATBHBIX MOHATHI XUMUH,
OCHOB HEOPTaHMYECKOW XMMUU U HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUM OPraHUYECKOW XUMUHU.



CtpykTypa conepkaHusi pOorpaMMbl 10 XUMHUU C(OPMHPOBAHA HA OCHOBE CHCTEMHOIO Monaxoaa kK e€ m3zyueHuro. Copep)kaHue CKIIAABIBACTCS U3
CHCTEMBI NTOHATUHA O XMMHUYECKOM 3JIEMEHTE M BEIECTBE U CUCTEMbI OHATUI 0 XUMUYECKOM peakuuu. O0e 3T CUCTEMBbl CTPYKTYPHO OpPraHU30BaHBI
10 NPUHIMILY TIOCIIEI0BATENBHOIO PA3BUTHUS 3HAHUI Ha OCHOBE TEOPETUUECKUX IIPECTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMHUH;

— Y4€HUS O CTPOEHUH aTOMa U XUMHUYECKOU CBA3H;

— MPENCTaBICHUH 00 AIIEKTPOIUTHIECKON TUCCOIMALIMH BELIECTB B PACTBOPAX.

Teopernueckue 3HaHHSA PAcCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKHU IOJIyYEHHBIX M OCMBICIEHHBIX (DaKTOB, PA3BUBAIOTCS IOCIEIOBATEIBHO OT
OJTHOTO YPOBHS K JPYTOMY, BBIIOJHSS (PYHKIUU OOBSICHEHHS U IPOTHO3HUPOBAHNUS CBOWCTB, CTPOSHHS M BO3MOYKHOCTEH MPAKTHYECKOTO MPUMEHEHUS
MIOJTyYEeHHUs] U3y4aeMbIX BEIIECTB.

OcBoeHme MporpaMMsbl 10 XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O XUMHUECKOW COCTABIISIONICH HAYYHON KapTUHBI MUPA B JIOTUKE
e€ CHUCTEeMHOM MpHpOJIbl, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHMIO M METOAAaM IO3HAHUS B Hayke. V3ydeHMe XMMUU NPOUCXOAMT C
MPUBJICUCHNEM 3HAaHUH U3 paHee H3yUeHHBIX YYeOHBIX MpeaMeToB: «OKpyKaromuid Mupy, «buonorus. 5—7 kinacce» u «Pusnka. 7 Kiacey.

[Tpy n3ydyeHun XUMHUH NPOUCXOAUT (HOPMHUPOBAHNE 3HAHUH OCHOB XMMUYECKON HayKH Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHUS, TPAKTHUECKO I
JESTeTbHOCTH YEIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJIbTYphl. 3ajmadya y4eOHOTO IMpeaMeTa COCTOMT B (DOPMHPOBAHHUU CHUCTEMBI
XUMHUYECKUX 3HAaHUM — BaXHEHIIMX (AKTOB, MOHATHUH, 3aKOHOB M TEOPETUYECKHX IOJOXKEHUHM, IOCTYNHBIX OOOOIIEHUH MHPOBO33PEHYECKOrO
XapakTepa, si3plka HayKH, B MPUOOIIEHUM K HAayYHBIM METOJaM IIO3HAHHUS MPH M3YYEHUHU BEIIECTB U XMMHYECKHMX peakiuil, B GOPMUPOBAHUU U
Pa3BUTHM TO3HABATENIbHBIX YMEHUH M MX NMPUMEHEHUH B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-MCCIIeOBATENbCKON JIEATEIbHOCTH, OCBOCHUU MPaBHII
0e30macHOro OOpaIeHus C BEIIECTBAMHU B ITOBCETHEBHOM JKU3HMU.

ITpu n3yueHnH XMMHUU Ha YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMsl BaKHOE 3HaAUEHHE TPUOOPENTH Takue 1ed, KaK:

— (opMHpOBaHUE HHTEIEKTyaJlbHO Pa3BUTOM JMYHOCTH, TOTOBOM K C€aMOOOpPa30BAHUIO, COTPYIHUYECTBY, CAMOCTOSTEIBHOMY HPHUHSITHIO
peleHui, CIocOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM JKU3HU;

— HalpaBJIEHHOCTh OOy4YEHHUS Ha CHCTEMaTHYeCKOoe MpHUOOIIeHHe O0yJarouMxcs K CaMOCTOSITENIbHON MO3HABATEIbHOM NESATENIbHOCTH, HAyYHBIM
METOAaM MO3HAHUs, POPMUPYIOLIMM MOTHUBAIIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrnieyeHue yCJIOBHUH, CIIOCOOCTBYIOIMIMX MPHOOPETECHUIO OOYYArOIIMMUCS ONMBITa Pa3HOOOpA3HOU ACSITEIHHOCTH, TTO3HAHUS U CAMOIIO3HAHMS,
KITIOYEBBIX HAaBBIKOB (KJIFOYEBBIX KOMIETEHIIHNH ), UIMEIOIINX YHUBEPCAIbHOE 3HAYCHUE /ISl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opMmupoBaHue oOmell (yHKIHOHAIBHOW M €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, B TOM YHCJIE YMEHUN OOBACHATH U OLIEHWBATH SIBJICHUS
OKPY>KaloIIero MUpa, UCHOJb3Yys 3HAHUS U OIBIT, IOTY4YEeHHBIE IPU U3YYCHUN XUMUHU, TIPUMEHTh UX NPU PEIICHUH NMPOOJIeM B MOBCETHEBHON U3 HU
Y TPYZAOBOM JI€ATEIBHOCTH;

— ¢opmupoBaHUe y OOYYaAIOMIMXCS TYMAHUCTHUECKUX OTHOIIEHHUM, MOHMMAHMs IIEHHOCTH XMMHUYECKMX 3HAHWH JUIS BBIPAOOTKU HKOJOTHYECKU
11e1€c000pa3HOro MOBEACHUS B ObITY M TPYIOBOU JESATENILHOCTH B LIEISIX COXPAHEHUs CBOETO 3/J0POBBS M OKpY>KaIOLIEH MPUPOJHON Cpeibl;

— pa3BUTHE MOTHBAIMM K 0OyUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIUTAHHIO HA OCHOBE YCBOCHHS OOIIEYEeTOBEUYECKUX LIEHHOCTEMH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPO(HIIsS M HAIIPAaBIEHHOCTU AaJbHENUIIEro 00yueHMs..

OOu1ee yncI0 4acoB, OTBENAEHHBIX I U3YUEHHs] XUMHH HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHus, cocTaBiseT 136 yacos: B § kiacce — 68 yacos
(2 gaca B Henenmo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COILEPKAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATUSA

[Ipeamer xumuun. Ponp XuMuu B KU3HM 4YeJIOBEKa. XMMHsA B cUCTeMe HayK. Tena u BemecTtBa. @u3nuyeckne CBOMCTBA BEIIECTB. ArperatHoe
cocTtosinue BemecTB. [loHsATHEe 0 MeToaX TO3HAHUS B XUMHH. YHUCThbIe BemecTBa 1 cMecH. CriocoObl pa3iesieHns CMece.

ATOMBI M MOJIEKYJbl. XUMUYECKHUE 3JeMeHThl. CHMBOJIBI XMMHYECKUX 3JIEMEHTOB. [IpocThie M cClloKHBIE BemiecTBa. ATOMHO-MOJIEKYIISIPHOE
YUYE€HHUE.

Xumuyeckasi ¢popmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTeNbHAs aTOMHas Macca.
OTtHocuTeNnbHASE MOJIEKYJISIPHAs Macca. MaccoBasi 107151 XMMUYECKOI0 AJIEMEHTA B COSIMHEHHH.

KonuuectBo BemiectBa. Monb. MossipHas macca. B3aumocBsi3b KOJIM4YECTBa, MAacChl M 4YMCIIa CTPYKTYPHBIX €JIMHHUIL BemiecTBa. Pacyérel mo
dbopMyliaM XUMHYECKUX COSTHHCHUN.

dusznueckue M XUMHYECKHUE SIBIICHUA. XHUMHUYECKas peakuus U e€ MpU3HAKU. 3aKOH COXPAHEHUs MAacChl BELIECTB. XHWMHUYECKHE YpPaBHEHMS.
Krnaccudukanus XuMAHYECKUX peakiuid (COSIMHECHHMS, PA3I0KCHHUS, 3aMEICHUsI, 0OMEHA).

Xumuueckuii Ixcnepumenm:

3HaKOMCTBO C XUMHUYECKOU MOCYAOH, paBuiIaMu paboThl B JabopaTopuu ¥ mpuémMamMu oOparieHus ¢ 1abopaTopHbBIM 000pyI0BaHUEM, U3yUCHUE U
onucaHue PU3NIECKUX CBOWCTB 00pa3I[0B HEOPTaHUYECKUX BEIIeCTB, HaOMoAeHHe Gpu3nyeckux (TUIaBJICHHE BOCKA, TassHUE JIbJla, pacTUpaHHUe caxapa
B CTYIIKE, KUTIEHHE W KOHJEHCAIMs BOJbI) U XUMUYECKUX (TOPEHHE CBEUH, NMPOKATUBAHUE MEIHOW MPOBOJIOKH, B3AMMOJIEHCTBUE MeJIa C KUCIOTOMN)
SBIIGHUH, HaAONIO/IEHWE W OMHUCaHHe NPHU3HAKOB MPOTEKAHUS XUMUYECKUX peakluii (pa3ioKeHUEe caxapa, B3auMOJICHCTBHE CEPHOU KHUCIOTHI C
xJyiopusioM Oapus, paznoxkenue ruapokcuaa meau (1) mpu HarpeBanuu, B3aumojielicTBUE Xkene3a ¢ pactBopoM coiu meau (1), usyuenue cnoco6os
pasenieHns cMeceil: ¢ MOMOIIBI0 MarHuTa, (PUIBTPOBAaHKE, BhIMApUBaHUE, AUCTUIUISINS, XpoMaTorpadus, IpoBeJeHHEe OYHUCTKU MOBAPEHHOUN COJH,
HaOJIO/ICHUE U OIKCaHUE pe3yJbTAaTOB IPOBEJIEHUS OIBITAa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MacChl, CO3JaHHUE MOJENEeH MOJIEKY
(IIapoCTEPIKHEBBIX).

Ba:kneiiniue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kuciaopoa — siaeMeHT M MpocToe BemiecTBo. HaxoxaeHue kuciopoja B Ipupoje, (pu3ndeckue u
XUMHUYecKHue cBoicTBa (peakiuu ropenus). Oxcusl. [Ipumenenne kucnopoga. CrocoObl MoydeHus: KUCIOpoaa B J1a0OpaTOPUU U MPOMBIIIIIEHHOCTH.
KpyroBoport kucnopona B mpupoae. O30H — aJuTOTporHas MOAU(PHUKAIIS KUCIOPOA.

TennoBoit 3PdeKT XUMHUUECKOW pEeaKInH, TEPMOXHUMHUYECKHE YpaBHEHUS, DK30- M DHJIOTEPMHYECKHE DPEaKIUU. TOIUIMBO: Yrojib W METaH.
3arps3HeHue BO3/lyXa, yCUJIeHHe TapHUKOBOTO 3(dekra, pazpyiieHne 030HOBOTO CIOSI.

Bomopon — anemeHT u mpoctoe BemecTBo. Haxoxknenune Bogopona B mpupoje, GU3MYECKHEe U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nony4yeHust. KUCIOTBI U COJU.

Mosipablit 00b€M Tra30B. Pacy€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

duznueckue cBoMcTBa BoAbl. Bojga kak pactBoputens. PacTBopsl. HachlllieHHbIE 1 HEHACHIILIEHHBIE PAaCTBOPHI. PACTBOPUMOCTh BEIIECTB B BOJE.
MaccoBas 107151 BEIIECTBA B pacTBope. XUMHUUYECKHE CBOMCTBA BOAbl. OcHOBaHUsA. Posib pacTBOPOB B MPUPO/JIE U B )KU3HU YeoBeKa. KpyroBopoT Boibl
B IpUpo/Jie. 3arpsi3sHEHUE NPUPOAHBIX BOA. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.



Knaccudukanus neopranuueckux coeauneHuit. Oxcunpl. Kiaccudukanus okcuzos: coneoOpasyromiie (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) U
HecoJneoOpa3zyromue. Homenkiatypa okcuoB. dusnueckue U XuMHUECKUe CBOMCTBA OKCUAOB. [losydueHrne okcuaos.

OcnoBanust. Knaccupukanuss oCHOBaHUWM: HIENOYM W HEpPacTBOpUMBIE OCHOBaHUsA. Homenkiatypa ocHoBaHui. Du3ndeckue M XUMHYECKHE
cBOMcTBa OCHOBaHMil. [lonyueHre ocHOBaHU.

Kucnotel. Knaccudukarust kucnor. Homenknatypa kuciaor. Ousnueckue U XMMUYECKUE CBOMCTBa KuCHOT. Psiim aktuBHOCcTH MeramuioB H. H.
bekerona. [lonyuenue kucior.

Conu. Homenkuarypa coneil. @uznueckue 1 XuMuieckue cBoicTtna coseil. [lonydenue coneil.

['eneTnueckas cBsSI3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/ieJieHUEe COJIepKaHUs KUCIOpoJa B BO3AyXe, MOJydeHHEe, cOOMpaHue, paclo3HaBaHME M H3Y4YEHHE CBOWMCTB KHCIOPOJA,
HaOJI0ICHNEe B3aUMOJICHCTBUS BEIIECTB C KHCIOPOAOM M YCIIOBHSI BOSHUKHOBEHHS W NPEKpalleHusi TopeHus (Toxapa), 03HaKOMIJIEHHE ¢ o0pa3naMu
OKCHJIOB U OMHCAHHME UX CBOICTB, MOJy4YeHHE, cCOOMpaHUe, paclio3HaBaHUE M M3Y4YEHHE CBOMCTB BOAOpoJa (rOpeHue), B3auMOJEHCTBHUE BOAOPOJA C
okcupoM wmenu (ll) (BO3MOXKHO HCHOJIB30BAaHUE BHUAEOMATEPUANOB), HaOIIOJEHHE O0O0pa3LOB BEIIECTB KOJIMYECTBOM 1 MOJb, HCCIEI0BAaHUE
0COOCHHOCTEH pacTBOPEHHUS BELIECTB C Pa3IMYHONW PACTBOPUMOCTHIO, IPUTOTOBICHHUE PACTBOPOB C OMpPENEIEHHON MacCOBOW J0JIEH pacTBOPEHHOTO
BEILIECTBA, B3aUMOJICHCTBUE BOJBI C METaUIaMH (HATPUEM U KaJblieM) (BO3MOXXHO HCIOJB30BAHHE BUECOMATEPHUATIOB), MCCIEIOBaHHE O0pa3loB
HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, HAONIOJACHHE W3MEHEHUS OKPAaCKH HHJUKATOPOB B PACTBOpPaX KHUCIOT M WIENOYed, H3ydyeHUe
B3aumojeiicteus okcuaa menu (ll) ¢ pactBopoM cepHON KHCIIOTBI, KMCIOT C METAUIaMM, peaklUUi HEWTpalu3alliy, MOJIyYeHUE HEpPacTBOPHUMBIX
OCHOBaHUM, BBITECHEHHE OIHOIO MeTajla APYTMM H3 pacTBOpa COJM, PELICHHE SKCIEPUMEHTANbHBIX 3aJad 1o TeMe «BakHellme Kiacchl
HEOPraHUYECKUX COCAUHEHUN».

Iepuoanuecknii 3akoH u Ilepuoagnveckasi cucrema xumnuyeckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHue aToMOB. XMMHU4YeCKasi CBA3b.
OKuUCINTEIbHO-BOCCTAHOBHUTE/IbHbIE peaKInu

[TepBble MOMBITKY KIaCCU(PHUKALMA XUMUYECKHUX 3JIeMEeHTOB. [ToHATHE O Tpynnax CXOAHBIX 3JIEMEHTOB (ILETOYHbIE U LIETOYHO3EMENbHbIE METaIIbI,
raJlore€Hbl, UHEPTHBIE Ia3bl). DJIEMEHTbI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCU/IBI U THIPOKCH/IBI.

[Tepuonnueckuit 3akoH. Ilepuoguueckas cucrema xumudeckux snemeHToB J[. Y. MenneneeBa. KopoTkonepuonnas u AIUHHONEpUOIHAS (HOPMBI
[Iepnonnueckoit cucrembl xumudeckux snemeHToB J[. M. MennaeneeBa. Ilepuonsl u rpynmnsl. @U3NYECKU CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB
Ieproja U rpymisbl AJIEMEHTA.

Crtpoenue aromoB. CocTtaB aTOMHBIX siziep. M3otombl. DnekTponbl. CTpoeHre 3JIEKTPOHHBIX 00071049eK aTOMOB MEpPBbIX 20 XUMHUYECKUX JIEMEHTOB
[Tepuonnueckoit cucremsl JI. Y. MenneneeBa. XapakTepUCTUKAa XMMHYECKOIO 3JIEMEHTA MO €ro mnoioxxkeHuro B Ilepuomnueckoint cucreme 1. .
Menneneesna.

3aKOHOMEPHOCTH U3MEHEHUS PaJlyca aTOMOB XUMUYECKUX JIEMEHTOB, METAINIMYECKUX U HEMETAJUINYECKUX CBOMCTB IO IpyNIaM U NEPHOIaM.

3nauenue Ilepmogumueckoro 3akoHa u [lepuoandeckoi CUCTEMBI XUMUYECKHX JIEMEHTOB IS pa3BUTUA Haykd W npaktuku. [[. M. MenneneeB —
YUEHBIN U TPAXIAHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (OJIspHAS U HEMOJISIpHAsi) CBA3b. DJIEKTPOOTPULIATETILHOCTh XMMUYECKUX 3JIEMEHTOB. loHHas CBS3b.

Crenenp okucieHus. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE peaklUU. [Iporieccsl okucienus u BoccTaHOBIEHN. OKUCIUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKcnepumenm:

U3y4YeHHE OOpa3lOB BELIECTB METANIOB M HEMETAJIOB, B3aUMOJACWCTBHE THIPOKCHUIA LIMHKA C PACTBOpAMHU KHUCIOT U ILEJIOYell, mpoBeacHHUE
OTBITOB, WUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKuil (TOpeHUE, peakIuu pPa3ioKEHUs, COCTUHECHHUS).

Meostcnpeomemmnvwie ceasu

Peanm3arust MeXIpeIMETHBIX CBSI3€H MPU M3YYCHUH XUMHU B § KJIaCCe OCYIIECTBIISICTCS Yepe3 MCIOIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U MMOHATUH, BJSIOIIUXCA CUCTEMHBIMU JUISI OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbBIC TIOHSTHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIN3, CHHTE3, KIIACCU(PUKAIINS, IEPUOANIHOCTD, HAOJII0ICHHE,
9KCIIEPUMEHT, MOACIUPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIUJ, U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIa, SJIEKTPUUECKHUI 3apsij, BEIIECTBO,
Teno, 00BEM, arperaTHOe COCTOSIHUE BEILIECTBA, a3, GU3NUYECKUEe BEIMUUHBI, €IMHULIBI U3MEPEHHUs, KOCMOC, TIaHeThl, 3BE3/1b1, COHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpacdus: atmocdepa, rugpocdepa, MUHEPAIIbl, TOPHBIE TTOPOIbI, TOJIE3HBIE HCKOIIAaEMbIE, TOILIIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YeCKas peakus

[Tepuonnueckuii 3akoH. [lepronuueckas cucrema xumuueckux snemeHToB [[. 1. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYECKUX 3JEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJIMs, KAJIbLMS U HUX COCIMHEHUA B COOTBETCTBUHM C IIOJIOKEHHUEM 3IIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BUIbl XUMUYECKON CBSA3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THMA KPUCTAIIMYECKOM
PEMIETKY 1 BUJIa XUMUYECKOM CBS3H.

Knaccudukanus U HOMEHKJIATypa HEOPraHMYECKHX BEIIeCTB. XUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Ppa3IUYHBIM KIaccam
HEOPraHUYECKUX COCANHEHMH, TeHETUYECKAasl CBSI3h HEOPTAaHMYECKUX BEIIECTB.

Krnaccudukanus XUMAYECKUX peaKIUil M0 pa3inuyHbIM NpHU3HaKaM (MO0 YHCIY U COCTaBy YYACTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIJIOBOMY
addexTy, 10 UBMEHEHHUIO CTETICHEW OKWCIICHUS XUMUYECKHX DJIEMEHTOB, IO OOpPAaTUMOCTHU, MO YYACTHIO KaTaau3aTropa). DK30- U SHIOTEPMHUECKUE
peaklu, TepPMOXUMHUUECKUE YPABHEHHUSL.

[Tonsitie o ckopoctn XuMmHu4eckol peakiuu. [loHATHE 00 OOpAaTUMBIX W HEOOPATUMBIX XHUMHUYECKHUX peaknusx. [[oHATHEe O TOMOTEHHBIX H
reTeporeHHbIx peakusx. [lonstue o xaranuze. [lonsTue o xuMuyeckoM paBHOBecHH. DaKTOPHI, BIAUSIONIME HA CKOPOCTh XUMUYECKOW peaKIuu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCINTENFHO-BOCCTAHOBUTEIbHBIC PEAKIIMU, DJIEKTPOHHBIM OallaHC OKHUCIUTENbHO-BOCCTAHOBUTENbHOW peakiuu. CocTaBleHHE YpaBHEHHIA
OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIMK C UCIIOIh30BAHUEM METO/Ia DJIEKTPOHHOTO OaaHca.

Teopus 3IEKTPOIUTUUECKON TUCCOIUALMU. DIEKTPOIUTHI U HEANEKTPOIUThl. KaTnoHbI, aHMOHBI. MeXaHHu3M AUCCOLMAINY BEIIECTB C Pa3IMYHBIMU
BHJIaMH XUMHUUYECKOU cBsi3u. Ctenenp nuccornuanui. CHIIbHBIC U CIa0bIe SJIEKTPOJIHUTHI.

Peakuuu moHHOro 0oOMeHa. YCIoBHs MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, MOJHBbIE U COKpalIéHHBbIE MOHHBIC ypaBHEHHs peakiuii. CBolicTBa
KHCJIOT, OCHOBAaHUM M COJIEH B CBETE MPECTABICHUNA 00 JIEKTPOJIMTUUSCKON arcconnanun. KauecTBeHHbIE peakiui Ha HOHBI. [ToHsTHE O THApOIN3e
coJeil.



Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJAEISAMH KPUCTAJUIMYECKUX PELIETOK HEOPraHMYECKUX BELIECTB — METAUIOB M HEMETalIoB (rpaduTa M aiamasa), CIOKHBIX
BEIIECTB (XJIOpHA HATPHs), UCCIICAOBAHME 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIMH OT BO3ACHCTBHS Pa3IMYHBIX (PaKTOPOB, MCCIIEAOBAHHUE
JIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLECCa AUCCOLMALMM KUCIOT, IeNoYed U cojled (BO3MOYKHO HCIOJIb30BAaHHME BHJIEO MaTepHajoB),
MIPOBE/ICHUE OMBITOB, WUTIOCTPUPYIOMIMX MPU3HAKK NPOTEKaHUs peakuuié MOHHOro oOMeHa (0Opa3oBaHME OCa/Ka, BBIIEICHUE Taza, 00pa3oBaHHE
BOJIbI), OINBITOB, WJUIIOCTPUPYIOLIMX IPUMEPbl OKUCINUTEIBHO-BOCCTAHOBUTENIbHBIX pEaKUUi (rOpeHHe, peakUMHu pasjokKeHUs, COEIAUHEHMs),
pacrno3HaBaHHE HEOPraHMUECKHUX BEIIECTB C IOMOIbIO KAUECTBEHHBIX PEAKIUI Ha HOHBI, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemeranibl U UX coeUHEHUS

OOmiast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTeNeHW OKucieHus. CTpoeHue W (QHU3MYECKHe CBOWCTBA
IPOCTBIX BELIECTB — TaJOreHOB. XHMMHUYECKME CBOICTBa Ha IpUMepe XJjopa (B3auMoJeicTBUE C MeTallaMH, HEMeTalUlaMH, ILEI0YaMu).
Xnoposojopoa. CossiHasi KMCIIOTa, XMMHUUECKUE CBOMCTBA, IOJIydeHUE, NMpuUMeHeHue. [[eficTBue Xjopa U XJIOPOBOAOPOAA Ha OpraHU3M 4eIOBeKa.
Baxuelime XJ0opuabl 1 X HaXOKACHUE B IPUPOJIE.

Oo6mas xapakrepuctrka eMeHToB VIA-rpymmbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEepHbBIC CTENCHH OKucieHus. CTpoeHne u (pu3uveckue
CBOWCTBAa IPOCTHIX BELIECTB — KUCIOPOJAA U Cepbl. AJUIOTPOIIHBIE MOAM(DUKALMU KHCIOPOAa U cepbl. XMMHUUYECKHe CBoWcTBa cepbl. CepoBoaOpO/,
cTpoeHue, (u3nyecKkre W XUMHUYECKHe CBOMCTBA. OKCHIBI Cepbl Kak TMpPEACTABUTENH KHCIOTHBIX OKcHAoB. CepHast KHCIOTa, (U3MUECKHe W
XMMHYECKHEe CBOWCTBA (00LIMe Kak MPEeJCTaBUTEINs Kacca KUCIOT U crnenupuyeckrue). XUMUUECKUE PEaKLny, JeKallie B OCHOBE IMPOMBIIIJIEHHOTO
crioco0a MmoaydeHus cepHou KucnoThl. [IpuMenenne cepHoit kucinoTsl. Colid CEpHOM KUCIIOTHI, KAUeCTBEHHAs peakius Ha cyibdar-uoH. HaxoxaeHue
cepbl U €€ COeJMHEHUH B MpHUpojie. XUMUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH cpe/ibl COeAMHEHUSIMH cephl (KUCIOTHBIE JOXK/IHU, 3arpsi3HEHUE BO3yXa U
BOJIOEMOB), CITOCOOBI €0 MIPEI0TBPAIICHUSI.

OOmiast xapakTepucTuka 31eMeHToB VA-rpymnibsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTENEHU OKUCIIEHHs. A30T, paclpoCTpaHEHHE B
npupoje, puandeckue u XuMudeckue cBoiictBa. Kpyrosoport azora B mpupoje. AMMHUak, ero (pu3nueckue U XMMHUECKHE CBOWCTBA, MOIYYEHHE U
npuMeHeHre. Colnu aMMOHMS, UX (U3MUYECKHe U XMMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakiiis Ha MOHbl aMMOHMS. A30THasi KUCIIOTa,
e€ mosjyueHue, GU3NUECKHE U XUMHUYECKHE CBOMCTBA (OOIIME Kak MPEACTaBUTENs Kiiacca KUCIOT U crenuduueckue). Mcrnonp3oBaHue HUTPATOB U
cojied aMMOHHMS B KayecTBE MMHEPAJbHBIX yH0OpeHuil. XuMHUUYecKoe 3arpsa3HEHUE OKPY)KaIoLIeH cpebl COeUHEHUSMHU a30Ta (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3yXa, MOUBbl U Bo0EMOB). Docdop, amnorpornHbie Monupukanuu dpocdopa, pusnueckue U xumudeckue cpoiictsa. Oxcua docdopa
(V) u pocdopHas kucnoTa, pusndeckue 1 XMMHUUECKHE CBOICTBA, oaydeHue. Vcnonap3oBanue pocdaroB B KaUeCTBE MHHEPAIBHBIX YI0OPEHHI.

Obmas xapakrepuctuka 31eMeHToB |V A-rpynmnbel. OCOOGEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YTIEepo]l, aluIOTPOIHbIE
MOJIU(UKAIIMK, PaclpoCTpaHEeHHE B TNpHUpone, (U3NUECKHe U XHMMHUYecKHe cBoiicTBa. Azcop6uus. Kpyrosopor yriepoga B mpupopae. OKcuabl
yriaepoaa, ux (QU3MYecKHe U XMUMHUYECKHE CBOICTBa, NEHCTBHE Ha JKUBbIE OPraHU3MBbI, MOJYYEHHE W TIpUMEHEHHe. DKOJIOTHUYECKHE MPOOIEeMBI,
cBsi3aHHBIE ¢ okcujaoM yriepona (IV), rumoresza riao0anbHOrO MOTEIUIEHHUS KJIMMAaTa, MApHUKOBBIM 3¢ ¢eKkT. YronbHas KUCIOTa U €€ COlM, UX
¢bu3nyecKkrne U XMMHUYECKUE CBOWCTBA, MOJy4YeHHe U NpuMeHeHue. KauecTBeHHas peakuusi Ha kapOoHaT-HoOHBI. Vcnonb30BaHne kapOOHATOB B OBITY,
MEIUILMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3SICTBE.

IlepBoHauyaibHble MOHATHA OO0 OPraHMYECKUX BEIIECTBAX KaK O COEQMHEHUSX yriaepojaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TAaHOJI, IIULEpPUH,
yKCycHas Kuciota). [IpupoiHbie HCTOUHUKHU YTIIEBOAOPOIOB (YToJib, IPUPOAHBIN ra3, He(Th), MPOAYKTHl UX MepepadoTku (OEH3UH), UX POJIb B OBITY



NPOMBIIIICHHOCTH. [loHATHE O OMOIOTMYECKH BaXKHBIX BEIIECTBAX: XKUpaxX, OelKax, yriIeBoJax — M UX POJHM B JKM3HU UYeEIOBeKa. MarepuanbHOe
€IMHCTBO OPTaHUYECKUX U HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usnyeckre u XUMUYECKHUE CBOICTBa, moiyyeHue u npumenenue. CoequHeHus KpeMHUs B npupoje. Obuiue npeacTaBieHus oo
okcuae kpemuus (1V) u kpemuueBoii kucinore. CUIUKAThI, X UCIOIb30BaHKUE B OBITY, B MPOMBIIUIEHHOCTH. BaxkHeillne ctpouteabHble MaTepHalibl:
KepaMHKa, CTEKJI0, IEeMEHT, O€TOH, kene300eToH. [IpoOaemMbl 6€301MacHOro UCTOIB30BAHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IIOBCEITHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

n3yueHre o0pa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB COISIHON KHUCIOTHI, POBECHUE KAaUeCTBEHHBIX PEaKIMil Ha XJIOPHI-UOHBI U HAOIIOCHNE
MPU3HAKOB MX MPOTEKaHUs, OMBITHL, OTpa)karouue (pU3ndeckue U XUMUYECKUE CBOMCTBA TaJIOT€HOB M HUX COEAMHEHUN (BO3MOXKHO HCIOJIb30BaHHE
BHJICOMATEpPHAIOB), O3HAKOMJIEHHE C OOpaslamMu XJIOpHAOB (TAJOTCHHUIO0B), O3HAKOMJICHHE C OOpa3lamMu cepbl U €€ COCAMHEHUSMU (BO3MOXKHO
MCIOJIb30BaHNE BHJIEOMATEPHAIIOB), HAOIIOJCHHE Mpoliecca OOYIIIMBAHUS caxapa MoJ ACHCTBHEM KOHIIEHTPHUPOBAHHOM CEpHOUM KUCIOTHI, U3yYCHUE
XUMHAYECKHX CBOMCTB pa30aBIIEHHON CEpHOW KHUCIIOTHI, IIPOBECHIE KAYeCTBEHHOW PEaKIy Ha CyIb(aT-uoH U HAOII0IeHHE MTPU3HaKa €€ IpOTeKaHus,
O3HaKOMIIeHHE ¢ (PM3MUYECKUMU CBOICTBaMH a30Ta, (hocdopa U UX coeAMHEHUH (BO3MOKHO HCIIOIb30BaHUE BHIEOMATEPUAIIOB), 00pa3iaMy a30THBIX U
dochopHbIX ymoOpeHHid, NOTy4YeHHEe, cOOMpaHue, paclo3HaBaHUE W M3yYeHHE CBOICTB aMMHaKa, MPOBEACHHWE KAYECTBEHHBIX PEAKIUH Ha HOH
aMMOHUA U ¢docdaT-uOH M U3yueHUE MPHU3HAKOB WX MPOTEKAHUS, B3aUMOJACHCTBHE KOHIICHTPHUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXHO
HCTIOJIb30BAaHUE BHJICOMATEPUAIIOB), M3yUCHHE MOJENIeH KPUCTAIUTMYECKUX pPEHmETOK anMasa, rpadura, QymiepeHa, 03HAKOMIIEHHE C IMPOIECCOM
azicopOIMu pacTBOPEHHBIX BELIECTB AKTHBUPOBAHHBIM YIIEM U YCTPOMCTBOM MPOTHBOrasa, MOJIydeHHE, coOHupaHHe, paclo3HABAHUE U U3YUYCHHE
CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHNE KaYeCTBEHHBIX peaklnii Ha KapOOHAT U CHJIMKAT-UOHBI U U3YYE€HHE IPU3HAKOB UX MPOTEKaHUs, O3HAKOMJICHUE
C MPOAYKIIMEHN CHUIMKATHOMN MPOMBIIINIEHHOCTH, PEIIeHHE SKCIIEPUMEHTANIBHBIX 3a71a4 Mo TeMe «BakHel e HeMeTaTbl U UX COSTUHEHUSY.

Metanibl M UX COeIMHEHHS

OOm1ast XxapakTepUCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHMHU UX TOJIoKeHUs B [leproanueckoit cucteMe XUMUYECKUX 371eMeHTOB /1.
W. MenneneeBa u crpoeHust aromoB. CTpoeHe MeTauioB. MeTainueckast CBA3b M METAJUIMUEcKas KpUCTaJUIMYecKas pemérka. DIeKTPOXUMUY eCKUN
psa HanpspKeHud MeTaioB. PU3NUecKue U XMMUYEeCKHe CBoMcTBa MeTaioB. O01ue crnocoObl nosryyeHust MetTayuioB. IIoHsATHE 0 KOPPO3UH METAILIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CriiaBsl (CTalb, UYyTYH, JIOPATIOMUHHM, OpOH3a) U X PUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.

[llenounsle MeTauel: nonoxeHnue B Ilepuoanueckoit cucreme xumuueckux 3nemeHToB [[. M. MenaeneeBa, cTpoeHue MX aTOMOB, HaXOXKICHHUE B
npupoje. Puznyeckue U XMMHUYECKHE CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCHIIbI M TUJIPOKCHUJIBI HATpus W Kanus. [IpruMeHeHne menoyHbIx
METAJIJIOB U UX COEAVNHEHUH.

[[lenouyHo3eMenbHBIE METAIIIBI MATHUN M KaJblMi: nojioxkeHue B [lepuoanueckoit cucteme xumuueckux sneMeHToB J[. Y. MenneneeBa, crpoeHue
WX aTOMOB, HaXOXJIeHHE B Tipupoie. Du3ndeckre 1 XUMHUYECKHE CBOWCTBA MarHUs U Kajblusl. BaxkHeliue coequHeHNs Kanblusl (OKCU, TUIP OKCUI,
comu). KEcTkocTh BOJbI U CIOCOOBI €€ yCTpaHEHHUSI.

AmomMuHuii: nonoxenue B Ilepuoguueckoil cucreme xumudeckux 3nemeHToB Jl. M. MeHnpeneeBa, cTpoeHue aroma, HaXO)KJIEHUE B NPUPOJE.
dusnyueckre 1 XMMUIECKHE CBOMCTBA ATFOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHUA M THUIPOKCHIA ATFOMUHUSI.

Kenezo: nonoxenue B llepmonnueckoil cucreme xummdeckux aieMeHToB /[[. WM. MeHpaeneeBa, cTpoeHME aTOMa, HAaXOXKJIEHUE B IPHUPOAE.
dusnyueckre 1 XUMUIECKHE CBOMCTBA kene3a. OKcuabl, TuApokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoicTBa M MIOJTyUYCHHUE.

Xumuueckuii IKcnepumenm:



O3HaKOMJICHHE ¢ 0Opa3llaMyd METaUIOB U CIUIABOB, MX (PU3MUYECKUMH CBOMCTBAMHU, M3YYEHHE PE3yJIbTaTOB KOPPO3MH METAIJIOB (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEpUANIOB), OCOOCHHOCTEH B3aUMOJEHCTBUS OKCHJA KalblMs W HaTpus C BOJOW (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAJIOB), UCCIIEIOBAHUE CBOIMCTB KECTKOM BOABI, MIpOIlecca TOPEHHs kKele3a B KHCIopoe (BO3MOKHO HCIIOIb30BaHUE BUIEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEAKIIMi Ha MOHBI: MarHus, KaJblUs, AIFOMUHUSA, IMHKA, Kene3a (1) u xenesa (1), mequ (Il), Habmronenue u
OIMCaHME TPOLECCOB OKPAIIUBAHMS IUIAMEHM MOHAMM HATpHs, Kalus W KaJblHs (BO3MOXKHO HCIIOJIb30BAaHHE BHJIEOMATEPUANIOB), MCCIEIOBAHUE
aMm(pOTEepHBIX CBOMCTB T'MAPOKCUAA ATIOMUHHUS M THAPOKCUIA LIMHKA, pPEllIeHHEe SKCIEPHUMEHTANbHBIX 3a/ad 1o Teme «Baxueilmue meTaiibsl U ux
COCIMHEHUS.

XuMHUSA U OKPYKAKOIIAs cpeaa

BemectBa 1 Marepuansl B TOBCEAHEBHOM KU3HU YesioBeKa. be3onacHoe UCIonb30BaHue BEIECTB U XMMUYECKHUX peakiuii B ObiTy. [lepBas momoms
IIPU XUMUYECKHUX 0KOTaxX U OTPABICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYXKarolleld cpeibl (MpeaenapHas IoMycTHMas KoHUeHTpauus Beulects, panee — [I/IK). Ponp xumuu B pemieHun
HKOJIOTHUECKUX MPOOIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MaTepUaJbl).

Meoswcnpeomemmnnie ceasu

Peanuzanust MeXnpeIMeTHBIX CBSI3€l MPH M3YYEHUH XUMUU B 9 KIJlacce OCYIIECTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MIOHATHUH, TaK ¥ MOHITUH, SBISIONIMXCS CHCTEMHBIMH TSI OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBeHHO-HAYYHbIE TIOHSTHS: HAYYHBII (akT, TUIIOTe3a, 3aKOH, TeOpHs, aHAIIU3, CUHTE3, KJIaCCU(PUKAIIHSL, TEPHOJUUYHOCTD, HA0II0IeHNE,
AKCIEPUMEHT, MOCITUPOBAHNE, H3MEPEHHE, MOIEIh, SBIICHHE, TTAPHUKOBEIN A (EKT, TEXHOJIOTHS, MATEPUAITBI.

®dwuszuka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH]I, HU30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUECKUN 3apsijl, IPOBOTHUKH,
MIOJTYIIPOBOTHUKY, JIMIJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHWE BEIIEeCTBAa, ra3, pPacTBOP, PAaCTBOPHMOCTb,
KpHUCTaJNIN4ecKasl peléTka, CrjiaBbl, PU3NUECKUE BETUUNHBI, €IMHUIIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1bl, COJHIIE.

Buonorus: porocunTes, npixanue, Ouochepa, IKOCUcCTeMa, MUHEPAIbHbIE YIOOPEHUS, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTBI, ITUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPaIbl, TOPHBIE TOPO/IbI, TOJIE3HBIE UCKOMaeMble, TOILLTUBO, BOJIHBIE PECYPCHI.

IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS ITIPOI'PAMMBI 11O XUMHUHN

JIMUHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3yNbTaThl OCBOCHUSI MPOTrPaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHMs JOCTUTAIOTCS B X0Jie OOY4YEeHUSI XUMHUH B €JMHCTBE y4eOHOU U
BOCIIUTATENIFHON JESITEIPHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCHHCKAMH COIMOKYJIBTYPHBIMH W JTYXOBHO-HPABCTBEHHBIMH IEHHOCTSIMH,
NPUHATHIMU B OOILECTBE NpaBWJIAMH W HOPMaMH IIOBEJCHHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIO3HAHUSA, CAMOPa3BUTHS M COLUAIU3AIIH
00yJaroImxcs.

JIMuHOCTHBIE pe3yNabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOACTBOBATbCS CHCTEMOW MO3UTUBHBIX LIEHHOCTHBIX OpHEHTAIMi U
pacIIpeHue OIbITa JesITeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) mnaTpuoTHYECKOro BOCUTAHUS

[IEHHOCTHOTO OTHOIIEHUS] K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPHUECKOMY W HAYYHOMY HACJEIUIO, TIOHUMAaHUS 3HAYE€HUsI XMMHUUYECKON HayKu B
KHU3HH COBPEMEHHOTO OOIIECTBA, CMOCOOHOCTH BIAAETh JOCTOBEPHOH HMH(pOpMAIMeld O MepeoBbIX MIOCTIKEHHSIX M OTKPBITHSIX MHPOBOH H
OTE€YECTBEHHON XMMHHU, 3aNHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;



2) rpaKIaHCKOr0 BOCIIUTAHMS:

[PEJCTABICHNUS O COLHMANBHBIX HOPMax M MpPAaBWIAX MEKINYHOCTHBIX OTHOLICHHH B KOJUICKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B
OOIIECTBEHHO TIOJIC3HOM, y4eOHOMCCIICIOBATEILCKON, TBOPUECKOM M IPYrHX BHIAaX JACATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3sHON COBMECTHOM
JESTENIbHOCTH TIPH BBIMIOJHEHUH Y4YEeOHBIX, MMO3HABATEIbHBIX 3a]1a4, BBIMOJHCHHH XHMHYECKUX DKCIEPUMEHTOB, CO3[aHHU Y4eOHBIX MPOEKTOB,
CTPECMJICHHA K B3aMMOIIOHMMAHHWIO U B3aMMOIIOMOIIIX B IMPOLECCE 3TOU y‘-IeGHOﬁ JACATCIIbHOCTH, TOTOBHOCTH OLICHUBAThH cBOE MMOBCACHHUC U IMOCTYIIKH
CBOMX TOBApHIIEH C MO3UIINK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSI TIOCIIEACTBHUI MIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMSL:

MHPOBO33PEHYECKUE MPEJCTABICHUS O BEIIECTBE M XHMHYCCKOW PEAKIUH, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH U
COCTaBJIAIOIIME OCHOBY IJId IMOHMMAHHA CYHIHOCTHU Hay‘-IHOI\/JI KapTUHBI MHpa, IPEACTABICHUA 06 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3sBUTHA IMPUPOAHI,
B3aMMOCBSI35X YEJIOBEKa C MIPUPOIHON CPEIOi, O PO XUMHUH B MO3HAHUH 3THX 3aKOHOMEPHOCTEH;

IMO3HAaBAaTCJIbHBIC MOTHBbBI, HAIIPABJICHHBIC HA IOJTYYCHUC HOBBIX 3HaHUU 110 XUMHHU, HCO6XOI[I/IMI)IG JJIA 00BsACHEHUS Ha6HIOIIaeMI)IX mpoueccoB U
SIBIICHUH, MO3HABATEILHON, HH)OPMAIIMOHHON M YUTATENBCKOM KYIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITENBHOM paboThl ¢ y4eOHBIMU TEKCTAMHU,
CIPAaBOYHOM JIMTEPATYPOH, TOCTYITHBIMHA TEXHHYECKUMHU CPEICTBAMU NH(POPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpPEC K OOYYEHHIO W TO3HAHHUIO, JTHO003HATENHLHOCTh, TOTOBHOCTh M CIOCOOHOCTh K CaMOOOpPA30BaHHIO, MPOCKTHOW W HCCIEIOBATEIbCKOM
NeSITEIbHOCTH, K OCO3HAHHOMY BbIOOPY HalpaBJIE€HHOCTU U YPOBHS 00y4€HHUsI B JaIbHEHUIIEM;

4) (opMHPOBaHUS KYJIbTYPHI 310POBbI:

OCO3HAHUC LICHHOCTU XU3HHU, OTBECTCTBECHHOI'0O OTHOIICHHA K CBOEMY 3J0POBbIO, YCTAHOBKHU Ha 3)10pOBI)II\/’I 06pa3 JKHU3HHU, OCO3HAHUEC HOCJ'[G)ICTBI/II\/’I u
HETIPUSATHAE BPEIHBIX TMPUBBIYEK (YIOTPEOJCHUs ANKOTOoJs, HAPKOTHUKOB, KYpEHHs), HEOOXOIMMOCTH COOJIOJCHUS MpaBHJI OE30MaCHOCTH MPH
oOpallleHuU C XUMUYECKIMH BEILECTBAMU B OBITY U PEaIbHOM KU3HU;

5) Tpya10BOr0 BOCIIMTAHUSI:

MHTEPEC K MPAKTUYECKOMY M3YyUEHUIO Mpodeccuil U TpyAa pa3iudyHOIo poja, YBaXXEHHE K TPYIy M pe3ysbTaraM TPYAOBOH AESITEIbHOCTH, B TOM
YHCIie HA OCHOBE NMPHMEHEHHs MPEIMETHBIX 3HAHUI MO XMMHH, OCO3HAHHBIA BHIOOP WHIMBUAYAJIbHON TPACKTOPHH MPOIODKEHUS 00pa3oBaHHs C
y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN, YCIENTHOW MPOPEeCCHOHATIEHON IEATeTbHOCTU
Y Pa3BUTHS HEOOXOMMBIX YMEHHIA, TOTOBHOCTh aJ[alITHPOBATHCS B MPO(ECCHOHABHOM Cpe/e;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

IKOJIOTHYECKHU 1[eJIeco00pa3HOe OTHOLICHHE K MPHPOJAE KaK HCTOYHHMKY JKHU3HM Ha 3emiie, OCHOBE € CyLIeCTBOBAHUS, MOHUMAaHHE CHHOCTH
37I0pOBOTO M 0€30MacHOro 00pa3a >KM3HH, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (H3HMUYECKOMY M TMCHXHYECKOMY 3I0POBBIO, OCO3HAHHE
[ICHHOCTHU COOJTIO/ICHHSI TPAaBUIT 0E30IIaCHOT0 MOBEICHHUS MPU paboTe C BEIIECTBAMH, a TAKIKE B CHTYAIIUsX, YTPOKAIOIINX 370POBBIO M )KU3HHU JIFOICH;

CHIOCOOHOCTH MPUMEHSTh 3HAHUS, NOJydyaeMble MPU HU3y4YEeHUH XUMHH, U pelIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KaoIleld MPUPOAHON Cpeloi, s
HOBBIIICHUST YPOBHSI DKOJIOTHUYECKOU KYIBTYPBI, OCO3HAHHsS TII00AIBHOIO XapaKTepa IKOJIOTHYECKUX MPOOJIEeM U MyTed WX PEIICHUS MOCPEICTBOM
MCTOJO0B XMMHUH, SKOJOTHUICCKOI'0 MBIIIJIICHHA, YMCHUA PYKOBOJCTBOBATHCA UM B HOSHaBaTeJ'H)HOI\/'I, KOMMYHI/IKaTI/IBHOI\/’I u COHHaHBHOﬁ ITIPaKTHUKE.

METAINIPEJIMETHBIE PE3YJIBTATDI

B coctaBe MeTampeaMETHBIX Pe3yJIbTATOB BBIICISIIOT 3HAYMMBIC Il (DOPMHUPOBAHUS MHPOBO33PEHUs OOIICHAYYHBIC MOHSTHs (3aKOH, TEOPH,
NPUHIMI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT M JPYroe.), KOTOPbIe HCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeAMeTax U
MO3BOJISIIOT HA OCHOBE 3HAHMI M3 ATHX MPEIMETOB (POPMUPOBATH MPEACTABICHHE O [ETOCTHOW HAYYHOW KapTHHE MHpPa, U YHHBEpPCAIbHbIC yueOHbIC



necTBus (MO3HABATENIbHBIC, KOMMYHHUKATHBHBIC, PETYISITHBHBIC), KOTOpPhIE OOECHEYMBAIOT (HOPMHPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jiornyeckue aeicTBHA:

YMEHHS WCIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS MPU OCBOCHHM 3HAHUWI: PACKPHIBATh CMBICI XHMHYECKUX TOHSTHHA (BBIACIATH HX
XapaKkTepHble MPHU3HAKM, yCTAHABIMBATh B3aUMOCBS3b C JPYTUMH TOHSATHUSMHU), HCIOIb30BaTh MOHATUS Ui OOBSACHEHHUS OTHEIbHBIX (AaKTOB M
SIBIICHUH, BBIOMPATh OCHOBAHUS M KPUTEPHUU IS KJIACCU(UKAIMHM XUMHUUYECKUX BEIIECTB M XUMHUYCCKUX PEAKIIMH, YCTaHABIMBATH MPHYUHHO-
CIIEJICTBEHHBIE CBSI3U MEXIY O0bEKTaMH U3YUYEHHUsSI, CTPOUTD JIOTHUECKUE PACCYX ACHUS (MHIYKTUBHBIC, IeIyKTUBHBIC, 10 aHAJIOTHH), JIe1aTh BHIBOIbI
Y 3aKJIFOUCHUST;

yMEHHE MPHUMEHSTHh B IMpollecce MO3HAHMS MOHATHS (IIPEJAMETHBIE M METalpeIMEeTHbIE), CHMBOINYECKHUE (3HAKOBBIE) MOJIEIH, HUCIOJIb3yeMbIE B
XUMHH, MPEOOPa30BBIBATh HIMPOKO MPUMEHSIEMBbIC B XUMHH MOJICIIBHBIC IMPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI JJIEMEHTA), XUMHYCCKas
dbopMyIna u ypaBHEHUE XUMUYECKOM peakluy — MPU PEeUIeHUHN Y4eOHO-T03HAaBATEIbHBIX 3a/a4, C YIETOM 3TUX MOJICIbHBIX NPEACTABICHUI BBIABIATH U
XapaKTepU30BaTh CYIISCTBEHHBIC IPU3HAKK HW3YYaeMbIX OOBCKTOB — XHUMHUYECKHX BCIIECTB W XUMHUYCCKHUX pEAKIHi, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, IPUUYUHHO-CIICICTBEHHBIE CBSI3U U MPOTUBOPEYUS B U3YYa€MbIX MPOIIECCaX U SIBICHUSX.

Ba3oBble uccienoBareibcKkue 1eHCTBUSA:

YMEHHE HCIIOIb30BaTh MOCTABJICHHBIE BOMPOCKHI B KAUECTBE MHCTPYMEHTA TO3HAHMSI, a TAK)XKE B KAUECTBE OCHOBBI AJI1 POPMUPOBAHUS TUTIOTE3BI 11O
MIPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA,

MpHOOpeTEeHNEe OMbITA MO MIAHHUPOBAHUIO, OPTaHU3AIMU U MPOBEACHUIO YYCHHYECKHX JKCIIEPUMEHTOB, YMEHHE HaOMI0/AaTh 3a XOJIOM Mpolecca,
CaMOCTOSITEITLHO TPOTHO3UPOBATH €r0 Pe3yNbTar, (OpMYyIUpPOBaTh OOOOIICHHUS W BBIBOJABI MO PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHMS,
COCTaBJIATh OTYET O MPOJICTAaHHON padoTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BbIOWpaTh, aHAIU3UPOBATH M WHTEPIPETUPOBATh WH(OPMALIUIO PA3TMYHBIX BUAOB M (POpPM MpencTaBiICHHS, MOIy4aeMyI0 M3 Pa3HbIX
WMCTOYHUKOB (HAYYIHO-TIOMYJISIPHASI JTUTEpaTypa XUMHUYECKOTO COJEpIKaHHS, CIPAaBOYHBIE MOCOOWs, pecypchl WHTepHETa), KPUTHUECKHA OIICHWBATH
MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE MPUMEHATh PA3JIMYHBIC METOJBI W 3alpPOCHl NPH IMOUCKE W OTOOpe WH(POPMAIMU M COOTBETCTBYIOIIMX JTaHHBIX, HEOOXOJUMBIX JUIS
BBITIOTHEHUST y4eOHBIX M TO3HABaTENbHBIX 3a/Jad ONpeAeNEHHOr0 THIA, MPUOOPETEeHHE OMbITa B OOJACTH HCMIOJIL30BaHUS WH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJQJICHWE KYJIBTYPOH aKTHBHOTO HCITOJIB30BAHHS PAa3IMYHBIX TOHMCKOBBIX CHCTEM, CaMOCTOSITEIIBHO BHIOWPAThH
ONTUMAaJBHYIO (hOpMY TIpeCcTaBICHUS HH(DOPMAIIUK U WILTIOCTPUPOBATH PEIlIaeMble 3a/1a4l HECTIOKHBIMH CXeMaMHU, TuarpaMMaMu, IpyTUMU popMamMu
rpauKy ¥ UX KOMOMHAITUSIMU;

YMEHHE WCIIOJIb30BaTh U aHAIM3UPOBATh B MpoIlecce YUeOHOM U MCCIIeNOBATENBCKON AEITeTbHOCTH WH(POPMAIIMIO O BIUSHUU MPOMBIIIJICHHOCTH,
CEIIbCKOTO XO35MCTBA M TPAHCIIOPTA HA COCTOSTHHE OKPYKAIOIICH MPUPOTHON CPEIBI.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbIE eliCTBHUS:

YMEHHUS 3a7aBaTh BOMNPOCHI (B Xo/e auagora W (WIM) JUCKYCCHHM) TIO CYIIECTBY OOCYXKIaeMOil TeMbl, (hOpPMYIUPOBATh CBOU MPEITOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;



YMEHMs TPEACTABIATh IOJYUYEHHBIE PE3YJIbTAaThl IMO3HABATEIbHON JAESITEIBHOCTH B YCTHBIX M IMCbMEHHBIX TEKCTaxX; JeiaTh IPE3ECHTALUI0
pE3yIbTATOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (11ab0opaTOpHOro OMbITa, J1aOOpaTOpHON paboThl MO HCCIEIOBAHUIO CBOICTB BEIIECTB,
y4e0HOTO0 MPOEKTA);

yYMEHHUsl Y4eOHOro COTPYIHHMYECTBA CO CBEPCTHMKAMU B COBMECTHOW IIO3HABATEIBHOM M MCCIENOBATENIbCKOM JEATEIbHOCTH HPU PELICHUU
BO3HHUKAIOMIUX MPoOJIeM Ha OCHOBE yd€Ta OOIIMX MHTEPECOB M COTJACOBAaHUS MO3MLUH (00CyXIeHHS, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI»,
KOOp/AMHAIMSI COBMECTHBIX JI€HCTBUH, ONpeiesIeHe KPUTEPHUEB 110 OLIEHKE KaueCcTBa BIIIOJHEHHON paboThI U JPYyTHE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHUE CaMOCTOSATENIHO ONPEEIIATh LUENU AesITeIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIATh, KOHTPOJIUPOBATh U NIPH HEOOXOJUMOCTH KOPPEKTUPOBATH
CBOIO JICATENBHOCTD, BHIOMpaTh Hanbojee >PPeKTHBHBIE CIOCOOBI PEHICHUs] YU€OHBIX M MO3HABATENBHBIX 3a/1a4, CAMOCTOSTEILHO COCTABISATH WIIH
KOPPEKTHPOBATh MPEAJIOKEHHBIM aJrOpUTM JEMCTBUIM MPU BBITOJHEHUU 3a/laHUM C y4€TOM IOJy4yeHHs] HOBBIX 3HaHHUN 00 M3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMX, OLIEHUBATh COOTBETCTBUE IOJYyYEHHOI'O PE3yJibTaTa 3asBJICHHOW €M, YMEHHUE HCII0JIb30BAaTh U aHAJIM3UPOBATh KOHTEKCTHI,
IpeJylaraeMble B YCIOBUY 3a/1aHUI.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe npenMeTHBIX pe3yJbTaTOB [0 OCBOCHMIO O0S3aTENIBHOIO COJEpKaHMsl, YCTAHOBJIEHHOIO JaHHOHM (eaepalibHON paboueil mporpamMmoii,
BBIJICJISIOT: OCBOCHHBIE 00YJAIONIMMHKCS HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBHH, crienuduieckue s mpeAMeTHON 00macTu « XUMUs», BHIIBI
NESITeIbHOCTH M0 MOJYYEHHUIO HOBOT'O 3HaHUS, €r0 HHTEpIpETaluy, IPEoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K koHIy 00y4enus B 8 ki1acce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOKHBI OTPaXkaTh COPMUPOBAHHOCTD Y OO yUaIOIUXCSl YMEHHI:

® PaCKpbIBAaTh CMBICII OCHOBHBIX XMMHUYECKUX NOHATHN: aTOM, MOJIEKYJa, XMMUUECKUN DJIEMEHT, IPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAs W HEOAHOPOAHAs), BaJIECHTHOCTh, OTHOCUTENIbHAs aTOMHas W MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasl J10Ji1 XMMHYECKOIO 3JIEMEHTa B COEAMHEHHMM, MOJIIPHBIH 00BEM, OKCHJ, KHCIIOTa, OCHOBAHUE, COJb, 3JIEKTPOOTPULATENILHOCTb, CTEIIEHb
OKHCJICHHS, XMMHUYECKasi peakiusi, KiIacCu(uKaus peakuuii: peakiuu COeJUHEHUs, Peakluu pPa3jokKeHUs, Peaklii 3aMelleHus, peakuu oOMeHa,
9K30- U JHAOTEPMUYECKUE PEaKIMH, TEIUIOBOM 3(PQeKT peakuuu, sSApO aroma, 3JIEKTPOHHBIM cloi aroma, aToMHas OpOHMTalb, paguyc aroma,
XMUMUYECKas CBA3b, MOJIAPHAS U HENOJsIpHas KOBAJICHTHAs CBSA3b, MOHHAS CBS3b, HOH, KATHOH, aHHOH, pacCTBOP, MaccoBas J0JIs BelecTBa (POLEHTHAs
KOHIIEHTpALUsl) B pacTBOPE;

® WJUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHITHIA U IPUMEHATD 3TH ITOHATHS NIPU ONMCAHUU BEILECTB U X NIPEBPAILLCHUI;

® [ICII0JIb30BATh XMMHUYECKYI0 CUMBOJIMKY JJIsi COCTABIEHHS (POPMYJI BEUIECTB U YPaBHEHUN XMMHUYECKUX PEaKIIUi;

® OIIPENENSATh BAJIEHTHOCTh AaTOMOB DJJIEMEHTOB B OHHApHBIX COEIWHEHUSX, CTENEHb OKUCIEHMSI DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
MIPUHA/IJIEKHOCTD BEIIECTB K OMpeleIEHHOMY KiacCcy COeIUHEHHH o GopMynaM, BUJ XUMHUECKOH CBSI3U (KOBaJCHTHAS! U MOHHAS) B HEOPraHMYECKHUX
COEIMHEHUSX;

e packpbiBaTh cmblch llepuoanueckoro 3akona JI. M. MenneneeBa: NeMOHCTpUPOBAaTh IOHUMAHHE NEPHOJUYECKOM 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT MX TMoJjokeHus B llepmonnyeckoil cucreme, 3aKOHOB COXPAHEHMsSI MAacChl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

® ONMCHIBATH U XapaKTepHU30BaTh TabIMuHy0 Gopmy [lepnonndeckoil cucTeMbl XUMHUECKUX 3JIEMEHTOB: Pa3iINyaTh MOHATHS «TJIaBHAs MOJArpyIna
(A-rpynma)» u «mo6ounas moxarpynmna (b-rpymma)», manble W OOJBIIHE TEPHOIBI, COOTHOCHTH O0O3HAYEHUsS, KOTOpPhIE HMEIOTCS B TaOJuIle



«Ilepuoguyeckas cucreMa xumMudeckux emeHToB /. . MenaeneeBay ¢ 4UCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMUYECKHUX 3JIEMEHTOB
(coctaB u 3apan sipa, o0lIee YUCIIO IEKTPOHOB U PACIIPEICNIEHUE UX T10 JIEKTPOHHBIM CJI05IM);

e KJlacCU(PUIMPOBATh XUMHUECKUE DJIEMEHTHI, HECOPTaHUYECKUE BEIIECTBA, XUMHUECKUE PEaKIUH (110 YUCIIy U COCTAaBY y4YacTBYIOIIMX B PEaKLIUU
BEILIECTB, 110 TETUIOBOMY 3P HEKTY);

® XapaKTepu30BaTh (OMKMCHIBATH) OOIIME XUMHUUECKUE CBOWCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKIast ONMMCAHUE IPHUMEPAMU MOJICKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLUX XUMHUECKUX PEAKIINA;

® [IPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX Kadye€CTBEHHOI'O COCTaBa, BO3MOYKHOCTH INPOTEKaHWS XMMHUYECKUX IPEBpALlEHUN B
Pa3IMYHBIX yCIOBUIX;

® BEIUMCIIATHE OTHOCUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJI0 XMMHUYECKOTO 3JIeMEHTa 10 (HopMysie COeIUHEHHS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOW PEaKIIUH;

® [[PUMEHATh OCHOBHBIE ONEPALIUU MBICIUTEIbHON NEeSITeIbHOCTH — aHAJIN3 U CUHTE3, CPaBHEHUE, 0000IeHHEe, CHCTEMATU3alUIO, KiIaccu(PUKaLuIo,
BBISIBJICHHE IIPUYMHHO-CIIEICTBEHHBIX CBSI3€M — JUIS U3Y4YECHMsI CBOMCTB BEIECTB U XUMUYECKUX PEAKLIMM, €CTECTBEHHO-HAYYHbIE METO/bI TIO3HAHUS —
HaOJI0ICHNE, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIIEPUMEHT (PeaJIbHBINA U MBICIICHHBIH );

® CJIeJIOBATh IMpaBUJIaM IOJIb30BaHUSA XUMHUECKOW MOCYAOH M J1abopaTOpHBIM 000pYyJOBAaHUEM, a TaKKe MpaBWiiaM OOpallleHHs C BEIIeCTBaMH B
COOTBETCTBUM C HMHCTPYKLUHUSAMH IO BBIIOJIHEHHUIO Ja0OpaTOPHBIX XMMMYECKHX OINBITOB 10 HOJIYYEHUIO M COOHMpaHHIO ra3000pa3HbIX BEIIECTB
(BoOpO/ia M KHCIIOpOAA), NMPUTOTOBIEHUIO PACTBOPOB C OMNPENEIEHHON MaccOBOW J0J€ pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U IMPOBOJUTH
XUMHUYECKHE HKCIEPUMEHTHI 110 paclo3HAaBAaHUIO PACTBOPOB IEN0YEH M KUCIOT C MOMOLIbI0 MHIUKATOPOB (JTakMyc, ¢eHon(Taaent, METUIOPAHXK U
TPYTHE).

K koHI1y 00y4eHus B 9 kJjiacce nmpeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaXaTh CYPOPMHUPOBAHHOCTh Y O0yUarOIUXCS YMEHUI:

® PaCKpBIBAaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUN: XUMHUYECKHI AIIEMEHT, aTOM, MOJIEKYJIa, MOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCIICHHS, XUMUYEeCKasi peaKisl, XUMUUYeCcKasl CBsI3b, TEIUIOBOM 3¢ (eKT peakunu, Mob,
MOJIIPHBIA 00BEM, PaCTBOP, AIEKTPOJIUTHI, HEIJEKTPOIUTHI, JIEKTPOJUTHUECKAs TUCCOLMALINS, PEaKIIMM HOHHOTO 00MeHa, KaTalnu3aTop, XMMUYECKOoe
paBHOBecHe, OOpaTUMble M HEOOpaTHMbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, OKHUCIHUTENb, BOCCTAHOBUTENb, OKHCIEHHE U
BOCCTAHOBJICHHE, aJUIOTpONusi, aM(pOTepHOCTh, XUMHUYECKasi CBA3b (KOBAJIEHTHAs, MOHHAs, METaJNIMYecKas), KpUCTalJIMyecKas pemeéTka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XUMUYECKON PEAKINH, IPEAEIBHO JonycTuMas KoHueHTpauus [1/1K Bemectsa;

® WJUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHITHH U IPUMEHATDH 3TH ITOHATHS NPU ONHMCAHUU BEILECTB U X IIPEBPALLCHUI;

® [ICII0JIb30BATh XMMHUYECKYIO0 CUMBOJIMKY JJIsl COCTaBIEHHUS (OPMYJT BEIECTB U YPaBHEHUH XMMHUYECKUX PEaKIIUii;

® OIIPEACIIATh BAJECHTHOCTh M CTENEHb OKHCIEHUS XMMHUYECKHX JJIEMEHTOB B COEAMHEHUSAX Pa3IMYHOIO COCTaBa, NMPUHAJUIEKHOCTh BEIIECTB K
onpefeNéHHOMY KJIacCy COeAMHEHMH Mo (opMmynaM, BHJI XUMHUYECKOW CBsSI3M (KOBaJ€HTHAas, WOHHAs, METAJJIMYecKas) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsaj] MOHA MO0 XUMHYECKOH (opmyre, XapakTep Cpeibl B BOJHBIX PAacTBOpPaxX HEOPTaHUYECKUX COEIMHEHHH, THUIl KpUCTAJUIMYECKOM
PELIETKN KOHKPETHOIO BELIECTBA,

e packpsIBaTh cMbIc [lepuoanyeckoro 3akona /. . MenneneeBa 1 1eMOHCTPUPOBATh €r0 MOHUMAHKE: OMHUCHIBATh U XapaKTepHU30BaTh TaOIMUHYIO
¢dopmy Ileproanyeckoil CUCTEMbl XMMHUYECKHUX 3JIEMEHTOB: Pa3lIM4aTh MOHATHUS «JaBHas noxarpymma (A-rpynma)» U «mobounas moxarpymmna (b-
IpyIIa)», Manble U OOJIbLINE IEPUO/Ibl, COOTHOCUTh 0003HAUYEHUs, KOTOPbIE UMEIOTCS B IEPUOANYECKON TaOJIUIE, C YUCIOBBIMU XapaKTePUCTHKAMU
CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps s/ipa, 00IIee YUCIO JIEKTPOHOB U pacpeeIeHUE UX MO IEKTPOHHBIM CIIOSIM), OOBSACHSTD



O6H.[I/Ie 3aKOHOMCPHOCTU B UBMCHCHUU CBOMCTB DJICMEHTOB U HX COGI[I/IHCHI/Iﬁ B MpCaciiax MaJIbIX MEPHUOAOB U I'IABHBIX IMOATPYIIII C y‘-IéTOM CTPOCHUA
UX aTOMOB;

.KHaCCI/ICI)I/II_[I/IPOBaTB XUMHUYCCKUC 3JICMCHTBI, HCOPIraHNYCCKUC BCHICCTBA, XUMUYCCKHUEC PCAKIIUU (HO YUCITY U COCTaBy YYAaCTBYIOIIHMX B pPCAKIIUU
BEIIECTB, 110 TEIUIOBOMY 3((eKTy, 1o N3MEHEHHIO CTENICHEe OKHCICHHS XHMUYECKHUX 3JICMEHTOB);

® XapaKTCPU30BaATh (OHI/ICBIBaTB) 06H_[I/Ie u CHCI_[I/I(bI/I‘-IeCKI/Ie XUMHUYECKHE CBOUCTBA MMPOCTBIX M CJOXHBIX BCHICCTB, IMOATBCPIKAAsA OIIMCAHUC
npuMEpaMn MOJICKYJIAPHBIX 1 HOHHBIX ypaBHCHI/II\/JI COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKL[PIfI;

® COCTaBJIATh YPaBHEHUS JJICKTPOJIUTHUCCKOW JUCCOIUAIIMY KHUCIIOT, IIEIOUeH W COJIeH, MOJHBIE U COKPANIEHHBIC YPaBHEHUS PEaKIUii MOHHOTO
oOMeHa, YpaBHEHUS PEaKIUil, MOITBEPKAAIONINX CYIIIECTBOBAHNE IEHETUYESCKON CBSI3U MEX/Ty BEIIECTBAMH PA3JIHMUHBIX KJIACCOB;

® PaCKpPBIBAThH CYNTHOCTh OKHUCIMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM COCTABIICHHS 3JICKTPOHHOTO OajaHca dTUX PeaKIuii;

® [IPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBHUCHMOCTHU OT HUX CTPOCHHUSA, BOZMOXHOCTHU IMPOTCKAHUA XUMHYCCKUX HpeBpameHMﬁ B Ppa3JIMYHBIX
YCIIOBUSX;

® BBEIUUCIIATH OTHOCUTEJIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEHIECTB, MACCOBYIO JIOJIF0 XMMHUYECKOTO dJIEMEHTa 10 (hopMylie COeMHEHUS,
MacCCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI TI0 YPABHEHUIO XMMUYECKON PEaKIuH;

e cOOMIOIaTh TPaBWIIA TMOJIB30BAHMS XUMHUYECKOW IMOCYIOH M JabOopaTOpHBIM OOOPYIOBAaHMEM, a TaKXKe INpaBHJIa OOPALICHHUS C BEIIECTBAMH B
COOTBETCTBUHM C HWHCTPYKLHUSMH TIO BBITIOJHECHUIO Ja0OpATOPHBIX XMMHYECKHX OIBITOB IO TOJIYYCHHUIO M COOMPAHHIO Ta3000pa3HBIX BEIICCTB
(aMmMmaka U yrieKucioro rasa);

® [IPOBOJIUTH PEAKIINH, TTOATBEPKIAIOIINE KAYECTBEHHBIN COCTAaB PA3JIMYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPH-, OpPOMUA-, HOAHI-,
kapOoHat-, docdar-, cunukar-, cynbdar-, THIAPOKCHA-UOHBI, KATHOHBI aMMOHHUS M HWOHBl HM3YyYEHHBIX METAJIOB, MPHUCYTCTBYIOIIWE B BOJIHBIX
pacTBOpax HEOPTaHHMYECKHUX BEIICCTB;

® IPUMEHATH OCHOBHBIC OIEpAIlMM MBICIUTENBHON NEATEIbHOCTH — aHalIW3 M CHUHTE3, CpaBHEHHE, 00OOIIeHHEe, CHUCTeMAaTH3allhi0, BBISBICHHE
MPUYMHHO-CTIEICTBEHHBIX CBSI3€M — JUIS W3YYEHHS CBOWCTB BEUIECTB M XMMHUYECKHUX PEaKIUd, €CTECTBEHHO-HAyYHbIE METOJbI MO3HAHUS —
Ha0JTI0IeHNE, HM3MEPEHUE, MOJICIIMPOBAHKE, YKCIIEPUMEHT (peaTbHBIA U MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUE
8 KVIACC

KoanuecTBo 4acoB

Ne JJIeKTPOHHBbIE HU(PPOBHIE
/o Tema ypoka Beero Kourpoabnble IIpakTnyeckue 06pA30BATEBHbIE PECYPCHI
padoThI padoThI

1 Hpemver  xumum.  Pons — xummn B 5K3HK 1 https://resh.edu.ru/subject/lesson/1521/start/
yejioBeka. Tejia v BemecTna

2 ITonsATHE O METONAX TTO3HAHUS B XUMUHU 1 https://resh.edu.ru/subject/lesson/1521/start/
[Ipaktuueckast padota Ne 1 «IIpaBuna paGoThl B

3 gabopatopur M OpUEMBI  OOpalmieHHs  C 1 1 https://resh.edu.ru/subject/lesson/1521/start/
71a00paTOPHBIM 000PYIOBAaHUEM

4 Huctsie BCLIECTBA — - CMECH. Croco0er 1 https://resh.edu.ru/subject/lesson/1522/main/
paszeneHus cMecei

5 Hpaxriaccras pabora No 2 «PagﬂveﬂeHHe emecen 1 1 https://resh.edu.ru/subject/lesson/1522/main/
(Ha mpuUMepe OYUCTKU MTOBAPEHHOM COJIN)»

6 | ATOMBI H MOJIEKYJIBI 1 https://resh.edu.ru/subject/lesson/1486/start/

7 XuMUICCKHE  SUEMEHTHL.  JHaki  (CHMBOIL) 1 https://resh.edu.ru/subject/lesson/1486/start/
XUMHNYCCKUX SJICMCHTOB

8  IIpoctsie u CIOKHBIE BELIECTBA 1 https://resh.edu.ru/subject/lesson/1486/start/

9 | ATOMHO-MOJIEKYJISIPHOE yYCHHE 1 https://resh.edu.ru/subject/lesson/1486/main/
3akoH IMOCTOSTHCTBA cocTaBa BEILECTB.

10 Xwumuueckass Qopmymna. BaieHTHOCTH aTOMOB 1 https://resh.edu.ru/subject/lesson/1487/start/
XUMHYECKHUX DIIEMEHTOB

11 OrHoCHTeNbHAR aToMHas Macca. OTHOCHTEbHA 1 https://resh.edu.ru/subject/lesson/1487/start/.
MOJICKYJISIpHAs Macca

12 MaccoBas 07 XMMMHECKOTO  SNIEMEHTA B 1 https://resh.edu.ru/subject/lesson/1487/start/.
COEUHEHNH

13  KommuectBo BemiectBa. Monb. Monsipaast Macca 1 https://resh.edu.ru/subject/lesson/2063/start/

14 Pusuieckue 1 XUMHHCCkue ABJICHHA. 1 https://resh.edu.ru/subject/lesson/1485/start/
XuMU4ecKas peakius
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15

[Ipu3Haku U yCIIOBUSI NMPOTEKAHUS XUMHYECKUX
peaKuuit

3aK0H COXpaHEHHUsI MAaCChl BEUIECTB. XUMUUYECKUE

https://resh.edu.ru/subject/lesson/1485/start/

16 https://resh.edu.ru/subject/lesson/1519/start/
YpaBHEHUS

17 Brraucienns Kommdectsa, MaCCI’f BeINecTsa 1o https://resh.edu.ru/subject/lesson/1519/start/
ypaBHeHI/IﬂM XUMHNYCCKUX peaKm/m

18 Knaccupuxams XHUMHUHCCKHX peakiiu https://resh.edu.ru/subject/lesson/1519/start/
(coenrHEHMs, pa3JIOKEHUS, 3aMEIIEHUsI, OOMEHA)

19 M. B. Jlomonocos — yquI’m_BHHHIfHOHeMCT' https://resh.edu.ru/subject/lesson/1519/start/
O0001IEHUE U CUCTEMATU3ALIUS 3HAHUM

20 Komrpom:nas pabora Nel no reme «Bemecrea n https://resh.edu.ru/subject/lesson/1519/start/
XUMHUYCCKHUC peaKum/I»
Bo3nyx — cmecy raszos. CocraB BoO3ayXa.

21  Kucmopog — »dieMEHT M IPOCTOE BEIIECTBO. https://resh.edu.ru/subject/lesson/2447/start/
O3o0H
Du3nyecKnue 1 XMMAYECKHUE CBOMCTBA KUCIOPOa

22  (peakumm okucieHus, ropenue). [lonstue 00 https://resh.edu.ru/subject/lesson/2447/start/
OKCHuaax

23 Cnoco0st monysenns kucnoposa s naGopatoprn https://resh.edu.ru/subject/lesson/2447/start/
n HpOMBII_HJ'IeHHOCTI/I. HpI/IMeHeHI/Ie Kncnopoz[a
TennoBoit  3¢dexkT XuMHUECKOW  peakuud,

24  TOHATHE O TEPMOXMMHYECKOM ypPaBHEHHH, 3K30- https://resh.edu.ru/subject/lesson/2447/start/
nu SHHOTepMI/I‘-IeCKI/IX peaKLII/I}IX

g5 | TOMIMBO (HEQTE, yromh W METaH). 3arpisHEHHe https://resh.edu.ru/subject/lesson/2446/start/
BO3/1yXa, CIIOCOOBI €ro MPeJOTBPALICHHS

26 IIpaxmiraeckas paGora Ne 3 mo Teme «HOHyIUIeHHe https://resh.edu.ru/subject/lesson/2447/main/
58 CO6I/IpaHI/Ie Kncnopona, 1/13yquHe €0 CBOUCTB»

g7  BomoOpom — 3aEMEHT M mpOCTOS  BEIECTRO. https:/resh.edu.ru/subject/lesson/3119/start/
Haxoxnenue B mpupone

28 PU3MUCCKHMC W XUMHYCCKHE CBOHCTBA BOAOPOJA. https://resh.edu.ru/subject/lesson/3119/start/
[Ipumenenue Bogopoaa

29 | TloHsSTHE O KHUCIIOTAX U COJISIX https://resh.edu.ru/subject/lesson/3119/start/
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[Tpaktruueckas padorta Ne 4 o Teme «llomydyenune

30 2 1 https://resh.edu.ru/subject/lesson/3119/start/
U coOMpaHue BOJOPOA, U3YICHHE €r0 CBOMCTBY

31  CnocoObl osydeHHs: BOJOPO/Ia B 1TAOOpaTOPHH 1 https://resh.edu.ru/subject/lesson/3119/start/

32  MomnspHblit 00bEM razoB. 3aKoH ABorajapo 1
Brrunciienus 00bEMa, KOJIMYECTBA BEIESCTBA T'a3a

33 1O ero M3BECTHOMY KOJIMYECTBY BEINECTBA WIIH 1 https://resh.edu.ru/subject/lesson/2063/start/
00BEMY
Brruucnenuss 00bEMOB Ta30B 1O YPaBHEHHIO

34 peakiud Ha  OCHOBE 3aKOHA  OOBEMHBIX 1 https://resh.edu.ru/subject/lesson/2063/start/
OTHOIICHHUHU ra30B

35 | ®uznuecKkue U XUMHUYECKHAE CBOWCTBA BObI 1 https://resh.edu.ru/subject/lesson/2062/start/

36 | CocraB ocHoBaHui. [ToHsATHE 00 MHIUKATOPAX 1 https://resh.edu.ru/subject/lesson/2062/start/
Boz[a KaK pPaCTBOPUTCIIb. HaCLIH_IeHHBIe u

37  HeHacwllIGHHBIE pacTBOpbl. MaccoBas — J0Jis 1 https://resh.edu.ru/subject/lesson/2062/start/
BCIICCTBA B paCTBOPC
[Ipaktuueckas pabora Ne 5 mo Teme

38  «[lpurotoBieHHEe pPACTBOPOB C OMNpPEACIEHHON 1 https://resh.edu.ru/subject/lesson/2062/start/
MaccOBOH )IOJ'ICI\/'I paCTBopéHHOFO BCIICCTBA»

39 Kontponsnas padora Ne2 mo Teme «Kucropon, 1 https://resh.edu.ru/subject/lesson/2062/start/
Bonopoa. Boga»

40 Oxcuner coctas, Kracen prkans, 1 https://resh.edu.ru/subject/lesson/2445/start/
HOMEHKJIaTypa

41  loJIyHeHHE H XHMHHECKHE CBOHCTBA KHCIOTHEIX, 1 https://resh.edu.ru/subject/lesson/2444/start/
OCHOBHBIX U aM(I)OTepHLIX OKCHUIO0B

42 Ocropanus: cocTas, Kraccnpukans, 1 https://resh.edu.ru/subject/lesson/2442/start/
HOMEHKJIaTypa

43  Tlomy4yeHue U XUMHYECKUE CBOMCTBA OCHOBAHUI 1 https://resh.edu.ru/subject/lesson/2443/start/

44 Kucnoter: coctas, KraccupuKanus, 1 https://resh.edu.ru/subject/lesson/2055/start/
HOMCHKIJIATypa

45  Tlomy4yeHue U XUMHYECKUE CBOMCTBA KUCIIOT 1 https://resh.edu.ru/subject/lesson/3120/start/

46 Comu (cpeaHue): HOMEHKIATypa, CIOCOOBI 1 https://resh.edu.ru/subject/lesson/2054/start/
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IMOJIYYCHHA, XUMHUYCCKUC CBOMCTBa

https://resh.edu.ru/subject/lesson/2441/start/

[Ipaktuueckass pabora Ne 6. Pemenue

47  SKCHEepUMEHTAJbHBIX 3a1a4d 10 TeMe «OCHOBHBIC 1 https://resh.edu.ru/subject/lesson/2440/start/
KJIACChl HEOPTaHUYECKUX COCTUHCHUI)

48 Penermueckas — cease MExy  Kaccamu 1 https://resh.edu.ru/subject/lesson/2440/start/
HEOPraHUYECKUX COCTUHCHUIN

49 | OOoOuieHue U CHCTEMaTU3aINs 3HAHUI 1 https://resh.edu.ru/subject/lesson/2440/start/

50 Konrposenas padora Ne3 1o TeMeu::OCHOBHHe 1 https://resh.edu.ru/subject/lesson/2440/start/
KJIACChl HEOPTaHUYECKUX COCTUHCHUI
[lepBblc MONBITKH KIACCH(PUKALUU XUMHUICCKUX

51 osmementoB. IloHsATHE O Tpymmax CXOIHBIX 1 https://resh.edu.ru/subject/lesson/2053/start/
3JIEMEHTOB
[lepnognueckuit 3axkon u  Ilepmognueckas

52 | cucrema xumuueckux osnmemenrtos  JI. WM. 1 https://resh.edu.ru/subject/lesson/2053/start/
Menpeneena

53  [lepumojpl, rpymnmnbl, MOATPYIIIBI 1 https://resh.edu.ru/subject/lesson/2050/start/

54 Crpocmme  atomos.  (oCTaB  ATOMHBIX  SEp. 1 https://resh.edu.ru/subject/lesson/2051/start/
H3oTonsl
CrpoeHHe DJIEKTPOHHBIX  O0OJIOUEK aTOMOB

55 anementoB Ilepmommueckoit cucremsr JI. U. 1 https://resh.edu.ru/subject/lesson/2050/start/
Menpeneesa
XapakTepuCcTHKa XUMHUYECKOTO 3JIEMEHTa IO €ro

56 | monoxenuro B llepumommueckoit cucreme J[. U. 1 https://resh.edu.ru/subject/lesson/2053/start/
Menneneena
3nadyenune [Teprnoguueckoro 3aKoHa ISl pa3BUTHS

57 | nayku u npaktuku. 1. . MenneneeB — yu€Hbli, 1 https://resh.edu.ru/subject/lesson/2053/start/
Ne1aror U TpaskJaHuH

5g  O/ICKTPOOTPHIMATENRHOCTE ATOMOB XHMIMECKAX 4 https://resh.edu.ru/subject/lesson/2439/start/
2JIEMEHTOB

59  HonHast XUMHYECKasl CBSI3b 1 https://resh.edu.ru/subject/lesson/2439/start/

60 @ KoBasjeHTHas NOISIPHAS XUMHYECKas CBSI3b 1 https://resh.edu.ru/subject/lesson/2048/start/

61 KoBaJeHTHas HEMOJISIPHAs XMMUYECKasl CBS3b 1 https://resh.edu.ru/subject/lesson/2048/start/
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62 | CremneHb OKUCICHUS 1 https://resh.edu.ru/subject/lesson/3121/start/
63 = OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIC PEAKIIUH 1 https://resh.edu.ru/subject/lesson/3122/start/
64 | OKUCIMTEIN U BOCCTAHOBHUTEIIHN 1 https://resh.edu.ru/subject/lesson/3122/start/
65 Konrpomsaas pabora Net mo teme «Crpoerme 1 https://resh.edu.ru/subject/lesson/3093/start/
aToMa. XUMHUYECKas CBSI3b)
66 SSZEI;I ];IHHH ypox. OBobmenne 1 crcTeMaTH3AMA 1 https://resh.edu.ru/subject/lesson/3093/start/
67 SSZEI;;IHHH ypox. ObobmerHe 1 cHCTeMATH3 IS 1 https://resh.edu.ru/subject/lesson/3093/start/
68 fgzgi?bm ypok. OBobmenne 1 CHCTEMATH3AMA 1 https://resh.edu.ru/subject/lesson/3093/start/
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE
9 KVIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE HU(PPOBHIE
/o Tema ypoka Beero Kontpoabnubie IIpakTuyeckue 06pA30BATEBHbIE PECYPCHI
padoThI padoTshI

1 Hepnomueckuii 3aKoK. Ilepuoiieckas cueTema 1 https://resh.edu.ru/subject/lesson/2053/start/
xumuueckux asemenToB . . Menaeneera

2 3AKOHOMEPHOCTH B VSMCHCITHIT CBOUCTS 1 https://resh.edu.ru/subject/lesson/2053/start/
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB

3 Knacenpuicarms 1 HOMeHKIatypa 1 https://resh.edu.ru/subject/lesson/2053/start/
HCOPTraHN4YCCKUX BCIICCTB

4 Brer XUMITICCROH —  CBASH wo Tt 1 https://resh.edu.ru/subject/lesson/2104/start/
KPHUCTATNIMYCCKUX PCUICTOK
KonTpoabnas padora Nel no teme «lloBropenue

5 W YriyOJieHne 3HaHWH OCHOBHBIX pPa3JIelioB Kypca 1 1 https://resh.edu.ru/subject/lesson/2104/start/
8 kimacca»

6 Knaccnpuicams — Xummieckix  peakuwuid o 1 https://resh.edu.ru/subject/lesson/2102/start/
pa3IMYHbBIM NMPU3HAKAM
[ToHsiTHE O CKOPOCTH XUMHYECKOH pEaKIuu.

7  TloHATHE O TOMOTEHHBIX M T'€TEPOTCHHBIX 1 https://resh.edu.ru/subject/lesson/2102/start/
peaKIusIx
[TonsiTHE 0 XUMHUYECKOM paBHOBecHU. DaKTOPHI,

8 BIIMSIONINAE HA CKOPOCTh XUMHUECKON PEaKiuu U 1 https://resh.edu.ru/subject/lesson/2102/start/
MOJIO’KEHNE XUMHUYECKOTO PAaBHOBECHS

9 OKHUCITUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIHH 1 https://resh.edu.ru/subject/lesson/2104/start/

10 ~eopwi - SMEKTPOMTHEECKOH  JHCCOUMALHHL. 1 https://resh.edu.ru/subject/lesson/1518/start/
CunpHbI€ U ClIa0dble YIEKTPOIUTHI

11  MonHble ypaBHEHHs peaKIuii 1 https://resh.edu.ru/subject/lesson/1603/start/

12 XHMHECKHE CBOHCTBA KHCJIOT M OCHOBAHMH B 1 https://resh.edu.ru/subject/lesson/1518/start/

CBETE TIPEJACTABICHUN 00 DSICKTPOIUTHICCKON
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UCCOLIMAIAN

13

XUMHYECKHE  CBOMicTBA CcOJed B  CBETE
MpeACTaBICHUI 00 3IEKTPOJIUTUYECKON
JIUCCOLIMAIINT

https://resh.edu.ru/subject/lesson/1518/start/

14

[TonsTre o ruzmponnse conen

https://resh.edu.ru/subject/lesson/3123/start/

15

O000111eHrEe U cUCTEMaTU3aLNS 3HAHUI

https://resh.edu.ru/subject/lesson/2101/start/

16

17

[Ipaktnueckass pabora Ne 1. «Pemenue
SKCIEPUMEHTAIBHBIX 33729
Konrtponbnas paboTta No2 o TeME

((3JI€KTpOJII/ITI/I‘-IeCKa$[ JUucconuanus.
XUMHYECKHE pC€aKluu B paCTBOpax»

https://resh.edu.ru/subject/lesson/2101/start/

https://resh.edu.ru/subject/lesson/2101/start/

18

19

OO01mas xapaKTepUCTHKA raloreHoB. XUMHUECKHE
CBOICTBA Ha NMPUMEPE XJIOpa

Xnoposogopoa. ComnsHas KHCIOTa, XUMHUYECKHE
CBOICTBA, ITOJIyYE€HHUE, IPUMEHECHUE

https://resh.edu.ru/subject/lesson/2075/start/

https://resh.edu.ru/subject/lesson/2075/start/

20

21

[IpakTuyeckas padota Ne 2 o teme «llonyuenue
COJISTHOM KHUCJIOTBI, U3y4€HHE €€ CBOMCTBY

Boluncnenuss 1o  ypaBHEHHSM  XHMHUYECKHUX
peaKIMid, ecIM O/IMH U3 peareHTOB J1aH B U30bITKE

https://resh.edu.ru/subject/lesson/2075/start/

https://resh.edu.ru/subject/lesson/2075/start/

22

23

24

OOm1as xapakrepucTika 31eMeHToB VIA-rpynmnsl
AmioTponHbie MOAU(PUKAITUT CEpBL.
Haxoxnenue cepsl U €€ COEIMHEHUN B IPUPOJIE.
XHWMHYECKUE CBOMCTBA CEPBI

CepoBomopon,  cTpoeHue,  (GU3HYECKHE W
XUMHYECKHE CBOMCTBA

https://resh.edu.ru/subject/lesson/2434/start/

https://resh.edu.ru/subject/lesson/2434/start/

https://resh.edu.ru/subject/lesson/2434/start/

25

26

OKCI/II[BI CCPBhI. CepHaﬁ KHCJI0Ta, (1)I/I3I/I‘-ICCKI/IG u
XUMHUYCCKUEC CBOﬁCTBa, IMPUMCHCHUEC

XWMHYECKHE pEaklHH, JIekKalhue B OCHOBE
IPOMBIIIJICHHOTO CIOco0a TOJy4eHUs] CepHOU
KHCJIOTHI. XHUMHYECKOE 3arpsi3HEHUE
OKPY’KaIOILEH Cpeibl COCAUHEHUSIMU CEPBI

https://resh.edu.ru/subject/lesson/2076/start/

https://resh.edu.ru/subject/lesson/2077/start/

https://resh.edu.ru/subject/lesson/2077/start/
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27

28

29

Bbrunciienue mMaccoBO# 10JIM BBIXOJ@ MPOJYKTa
peaxiuu

OO01as xapakTepucTUKa 31€MEHTOB V A-TpyIIIbI.
A30T, pacnpocTpaHeHHe B NPUPOJE, (pu3nueckue
Y XMMHYECKHE CBOMCTBA

AmMMmHak, ero (QuU3MYECKHEe U XUMHUYECKHUE
CBOICTBA, ITOJIyYECHUE U IIPUMEHEHUE

https://resh.edu.ru/subject/lesson/2077/start/

https://resh.edu.ru/subject/lesson/2078/start/

30

31

[Ipaktuueckas padora Ne 3 o teme «llomydyenue
aMMHaKa, U3y4eHHE €r0 CBOMCTBY

A3OTHas KUCIOTa, €€ (PU3HUeCcCKue u XMMHUYECKHE
CBOIICTBa

https://resh.edu.ru/subject/lesson/2078/start/

https://resh.edu.ru/subject/lesson/2074/start/

32

Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUS B
KauyeCcTBe MUHEPAJIbHBIX y100peHui.
XUMHYECKOE 3arpsi3HEHUE OKPY)KAIOILEH Cpelbl
COEIMHEHUSIMU a30Ta

https://resh.edu.ru/subject/lesson/2074/start/

33

®ochop. Oxcun dochopa (V) u dochopnas
KHCJIOTA, (1)I/I3I/I‘-ICCKI/IC U XUMHUYCCKUC CBOﬁCTBa,
MIOJTyYCHHE

https://resh.edu.ru/subject/lesson/2073/start/

34

Hcnonp3oBanue  ¢ochaTtoB B KauecTBe
MUHEpaIbHBIX yoOpeHuil. 3arpsizHeHue
npUpoaHOii cpenbl hocharamu

https://resh.edu.ru/subject/lesson/2073/start/

35

36

37

VYraepon,  pacmnpocTpaHeHHME B NPHPOJIE,
busnyeckue 1 XuMHUYECKHe CBOMCTBA

Oxcuppl  yraepoma, ®WX  (QHU3MUECKHE H
XUMHUYECKHE CBOMCTBA. DKoJIoruyeckue
npo0JIeMbl, CBsA3aHHbBIC ¢ OKcuIoM yriepona (1V)

VYroanHasg KUCIoTa U €€ COJIN

https://resh.edu.ru/subject/lesson/2072/start/

https://resh.edu.ru/subject/lesson/2071/start/

https://resh.edu.ru/subject/lesson/2070/start/

38

[IpakTuueckast padora Ne 4 o teme "[lonyuenue
yriekucaoro rasa. KadecTBeHHas peakuus Ha
KapOoHaT-HOoH"

https://resh.edu.ru/subject/lesson/2070/start/

39

HepBOHa‘IaJIBHBIG MOHATHS 00 OpTraHUYCCKUX

https://resh.edu.ru/subject/lesson/1608/start/
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BCIIECCTBAX KaK O COCAMHCHUAX YIJIEpOaa

40 KpemHuii u €ro CoeAMHEHUS 1 https://resh.edu.ru/subject/lesson/2069/start/
[Ipaktnueckass pabora Ne 5. Pemenue
41  SKCHEepUMEHTAJIBHBIX 3a71a4 o TeMe 1 https://resh.edu.ru/subject/lesson/2068/start/
«BaxxHeu1me HeMeTalJIbl U UX COCOAUHCHUA»
42 Korrposaad pabora No3 1o Teme «Baxmekmme 1 https://resh.edu.ru/subject/lesson/2068/start/
HEMCTAJIJIBI U UX COCAUHCHUSI)
OO6mias XxapakTepUCTUKA XUMUYECKUX IJIEMEHTOB
43 |~ McTalios. Merajumieckas eBA3b M 1 https://resh.edu.ru/subject/lesson/1607/start/
MCTAJIJINYCCKast KpUCTAJNINYCCKAasA pelcTKa.
dusznueckue cBOIICTBA METAILIIOB
44 Xumiraeckue cpoucrsa | MCTaJUIOB. 1 https://resh.edu.ru/subject/lesson/1607/start/
:‘)J'ICKTpOXI/IMI/I‘leCKI/II/I PO HAITPAKCHUH MCTAJIJIOB
O6mue crocoOsl monydeHus MeTaioB. CIIaBsbl.
45 BI’HHCHVGHM MO~ YPABHCHMAM  XHMHHACCIIX 1 https://resh.edu.ru/subject/lesson/1607/start/
pCaKknuu, €Ciu OAUH H3 PEArcHTOB COACPIKUT
HIpUMeCH
46  TloHsATHE O KOPPO3UH METAIIIOB 1 https://resh.edu.ru/subject/lesson/1607/start/
47  Illemo4uHbie METAJLIBI 1 https://resh.edu.ru/subject/lesson/1602/start/
48  Okcuabl ¥ THIPOKCHUIBI HATPUS U KaJTUs 1 https://resh.edu.ru/subject/lesson/1602/start/
49 ﬁiig?memnmm METAJUIBL = KaJlbii | 1 https://resh.edu.ru/subject/lesson/3124/start/
50 Baxwuelimmne coeIMHEHUs KaIbLUs 1 https://resh.edu.ru/subject/lesson/3124/start/
51 OO0o00uieHne U CUCTEMATH3ALMS 3HAHUN 1 https://resh.edu.ru/subject/lesson/3124/start/
52  JXKE&ctkocTh BOIBI U CIIOCOOBI €€ yCTpaHeHHUs 1 https://resh.edu.ru/subject/lesson/3124/start/
53 Hpakrieckas paES ora Ne 6 HO,,T eme DKecrkocts 1 https://resh.edu.ru/subject/lesson/3124/start/
BOJIBI 1 METOJbI €€ YCTPAHCHUSA
54 | AmroMuHHHR 1 https://resh.edu.ru/subject/lesson/1604/start/
55 | AmdorepHbie CBOWCTBA OKCHIA U THAPOKCH A 1 https://resh.edu.ru/subject/lesson/1604/start/
56  XKeneso 1 https://resh.edu.ru/subject/lesson/1605/start/
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Okcuapl, THIpPOKCUABI W comu xkene3a (ll) wu

57 1 https://resh.edu.ru/subject/lesson/1605/start/
xenesa (1)

58 | O0001IeHne U cucTeMaTh3aus 3HaHUN 1 https://resh.edu.ru/subject/lesson/2067/start/
[Ipaktuuyeckass pabora Ne 7.  Pemenue

59  sKCHepHUMEHTAIbHBIX 3a1a4 o TEME 1 https://resh.edu.ru/subject/lesson/2067/start/
«Baxuenme MeTayIbl U KX COCIUHEHUS)
BBI‘-II/ICJICHI/ISI I10 ypaBHeHI/ISIM XUMHUNYCCKUX

go | PCAKHMH, CCIH OIMH U3 pearcetToB JIat B H36HTK? 1 https://resh.edu.ru/subject/lesson/2067/start/
NIn COIIGp)KI/IT HpI/IMeCI/I. BI:I‘II/ICJIGHI/ISI MacCoOBOHU
JIOJIY BBIXOJA MPOJYKTA PEaKIIUU

61 | O0oOIIEeHHe U cUCTEMATU3AIM 3HAHUN 1 https://resh.edu.ru/subject/lesson/2067/start/

62 KonrponpHas padora Ned 1o Teme «Baxueiiume 1 https://resh.edu.ru/subject/lesson/2067/start/
MCETAJIJIBI U UX COCAUHCHUS»

63 Bemiectsa u Matepuaibl B MOBCCAHEBHOM JKH3HM 1 https://resh.edu.ru/subject/lesson/2067/start/
YCcJIOBCKaA

64  Xumuyeckoe 3arpsi3HCHUE OKPYKAFOIIECH Cpe/Ibl 1 https://resh.edu.ru/subject/lesson/2067/start/

65 Ponb  xummn B pemieHuM - OKOJNOrMUCCKHX 1 https://resh.edu.ru/subject/lesson/2067/start/
npobiem

66 PeSep]iHHH ypox. Obobmerme ¥ CHCTeMaTH3AIUS 1 https://resh.edu.ru/subject/lesson/2067/start/
3HAaHUHU

67 PeSep]iHHH ypox. Obobmerme ¥ CHCTeMaTH3AIUS 1 https://resh.edu.ru/subject/lesson/2067/start/
3HAaHUHU

68 :Z;i;‘”’m ypok. OboOmenHe n cucTemaTHsanms 4 https://resh.edu.ru/subject/lesson/2067/start/

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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