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HHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma 1o XMMHH Ha YpOBHE OCHOBHOIO O0IIEro oOpa3oBaHMs COCTaBJIEHA Ha OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHsS OCHOBHOHM 00pa3oBaTeIbHOM MpPOTrpaMMbl OCHOBHOTO OOIIETo
oOpazoBanus, npeacraBieHHbIXx B PT'OC OO0, a takxke Ha OcHOBe (penepanbHO pabodei MporpaMMbl
BOCIIUTAHMS U C YYETOM KOHIEMIMU MPENoJIaBaHusl y4eOHOTO mpeaMeTa «XUMH» B 00pa3oBaTeIbHBIX
opranu3anusax Poccuiickoit denepanuu.

[Iporpamma 1o XUMUM Ja€T MPEACTABICHUE O LEJIX, OOLIEeH cTpaTeruu oOydeHus, BOCIUTAHUS U
pasBUTHs OOY4YaIOLIMXCS CPEACTBAMHM Y4eOHOIO IpeaMeTa, yCTaHABIMBAeT 00s3aTelbHOE NPEeIMETHOE
coJiep’KaHue, MPEeayCMaTpUBAET PacIpesieeHUe €ro Mo KiaccaMm M CTPYKTYpHUpPOBAaHHUE IO pasjeiaMm U
TeMaM IpOrpaMMbl II0 XUMHH, ONPENEIACT KOJIWYECTBECHHBIE M KAauyeCTBEHHBIC XapaKTEPUCTHKHU
COJIEp’KaHUs, PEKOMEHAYEMYIO I10CIIEI0BATEIbHOCTh U3YyYEHHUS] XUMHUHU C Y4YETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBs3€l, JIOTMKM Y4eOHOIro IMpoliecca, BO3PAaCTHBIX OCOOEHHOCTEH 00ydaroliuxcs,
OIpeiesIIeT BO3MOXKXHOCTH MpeIMeTa sl peain3alui TPeOOBaHMM K pe3yabTaTaM OCBOEHHSI OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl Ha YpPOBHE OCHOBHOIO O0IEro oOpa3oBaHMs, a Takxke TpeOOBaHUI K
pe3yabTataM OOy4YeHHsT XMMUU Ha ypOBHE Ilefiell M3y4YeHHs NpeAMeTa M OCHOBHBIX BHJIOB Y4€OHO-
[I03HABATENBHOM JESATEIbHOCTH 00YUYaIOIIErocs 10 OCBOCHUIO YU€OHOTO COIEp/KaHMSL.

3HaHME XUMHUHU CIY)KUT OCHOBOM i (OpMHpOBaHHS MHUPOBO33pPEHHUS OOYy4aroOLIErocsi, €ro
IPEJCTaBICHUA O MaTepuajbHOM EAMHCTBE MHpa, BAXKHYIO pOJb HUrpaioT (GopMupyemble XUMHEH
IIPEJICTABICHUSI O B3aUMOIIPEBPALLEHUSIX SHEPTUU U 00 3BOJIIOLMY BEIIECTB B IPUPOAE, O MYTAX PELICHUS
r7100abHBIX MPo0JIeM yCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — ChIPHEBOM, YHEPreTHUECKON, MHUILEBON U
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3yuenune xumuu:

CIOCOOCTBYET pealn3aliid BO3MOXKHOCTEH ISl CamMOpa3BUTHS M (OPMHPOBAHUS KYJIBTYPHI
JMYHOCTH, €€ 001el U (PyHKIMOHATBHONW I'PaMOTHOCTH;

BHOCHUT BKJIa/I B ()OPMHUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YUJaIOIMXCsl, HABBIKOB
UX CaMOCTOSITENIbHOW Y4eOHOM JesTeIbHOCTH, 3KCIEPUMEHTAIbHBIX U MCCIIEJOBATENbCKUX YMEHUH,
HEOOXOMMBIX KaK B IIOBCETHEBHOW JKU3HHU, TaK U B TPO(PECCHOHATBHOM NeSITEIHHOCTH;

3HaKOMHT CO cHeuu(UKOl HayyHOro MBIIIICHMS, 3aKJa/JbIBA€T OCHOBBI LIEJIOCTHOIO B3IJIAAa Ha
€IMHCTBO TIPUPOJABI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM JTAallOM B ()OPMHPOBAHUU €CTECTBEHHO--
Hay4YHOH rpaMOTHOCTH 00yYaroIIuXxcs;

croco0cTByeT (POPMHUPOBAHHUIO LIEHHOCTHOTO OTHOIIEHMSI K €CTECTBEHHO--HAyYHBIM 3HAaHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOTMUECKOE 00pa3oBaHNe 00yUYaIOIINXCSl.

JlanHble HampaBiieHUs B O0YYEHHM XMMHUU 00ECIeYHBAIOTCS cHelupuKoil coaepkaHus yueOHOro
IpeaMeTa, KOTOPBIN SBIsSETCS Mearornyecky aJalTUPOBAaHHBIM OTpa)keHHeM 0a30BOM HayKHW XUMHM Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO o0OIIero o0pa3oBaHHsS OpPHUEHTHPOBAH Ha OCBOEHHE
OOyYarolMMUCS CHCTEMbI [E€PBOHAYAIBHBIX MOHSATHUM XHMHH, OCHOB HEOPraHMYECKON XUMHUHU H
HEKOTOPBIX OTJEJIBHBIX 3HAYMMBIX MIOHATUN OPraHUYECKON XUMHH.

CrtpykTypa coaepkaHusi IporpaMMbl 110 XUMHUHM c(OPMUPOBAHA HA OCHOBE CUCTEMHOTO MOJAX0/a K
e€ uzydeHnro. Cozep)kaHnue CKIIAJbIBAECTCSA U3 CUCTEMBI IOHATUI O XUMHUUYECKOM JIEMEHTE U BELIECTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOM peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OpraHU30BaHbl 110 MPUHIUITY
IIOCJIEI0BATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MIPEICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepnonnueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MPEICTaBIEHUH 00 AJIEKTPOIUTHUECKON JUCCOIMALIMH BELIECTB B PaCTBOpaXx.

Teopernueckue 3HaHHS pacCMaTPUBAIOTCS HA OCHOBE SMITUPUYECKH MOJYYEHHBIX U OCMBICIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJHOTO YPOBHS K APYTrOMY, BBITOTHSS (QYHKIIUN OOBICHEHUS
U MPOTHO3UPOBAHUS CBOMICTB, CTPOCHUSI M BO3MOXKHOCTEW NPAKTUYECKOTO MPUMEHEHUS U IMOJIyuyeHUs
U3Y4aEeMbIX BEILLECTB.

OcBoeHHe mporpaMMbl 0 XMMHH CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABIEHUS O XUMUYECKOM
COCTaBJISIOUIEN HayYHON KapTHHBI MHpa B JIOTMKE €€ CUCTEMHON IPHUPOJIbI, IEHHOCTHOTO OTHOILEHUS K
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HAay4YHOMY 3HAHHUIO M METOAAM IIO3HAaHUSA B Hayke. M3ydeHne XMMHMM IPOUCXOIUT C IPUBICYCHUEM
3HaHUI U3 paHee M3Y4YCHHBIX y4eOHBIX mpeameToB: «OKpykaromuid Mupy», «buonorus. 5—7 kimacce» U
«®Pusuka. 7 Kaace».

[Ipy wu3ydyeHUM XHUMUHU TPOUCXOAUT (POpMHUpOBaHHE 3HAHUNH OCHOB XMMHYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOI'0 E€CTECTBO3HAHUS, IMPAKTUYECKOM NEATEIbHOCTH 4YEJIOBEKa M KaK OJHOI0 W3
KOMIIOHEHTOB MHPOBOHM KyIbTypHl. 3ajaya y4yeOHOTO IMpeaMeTa COCTOMT B (DOPMHUPOBAHUU CHUCTEMBI
XMMHUYECKUX 3HAaHUH — BaKHEMIIUX (aKTOB, IOHATHM, 3aKOHOB M TEOPETHUYECKUX MOJOKEHHUH,
JOCTYIHBIX 00O0OIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAYKH, B MPUOOIICHUH K HAYYHBIM
METOAaM IO3HAaHMUS IPU HM3YYEHUHU BELIECTB M XMMHUYECKUX peakuuii, B (JOPMUPOBAHUM U Pa3BUTUHU
MO3HABATENIBHBIX YMEHUN M MX MPUMEHEHHH B y4eOHO-TIO3HABATENBbHONW U Yy4eOHO-HCCIIeI0BaTEeIbCKON
JesTebHOCTH, OCBOCHUH MPaBUJI O€30I1aCHOTI0 00pallleHus ¢ BEIIECTBAMH B TIOBCEJHEBHOM JKU3HU.

[Ipu u3yyeHnn XMMUU HA YPOBHE OCHOBHOT'O OOIIEero 00pa30BaHUs BaXHOE 3HAUCHHE MPUOOpenu
TaKHe LEeNH, KaK:

— (QopMHpOBaHUE WHTEIUIEKTYAJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOW K camMo00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY IPHUHATHUIO PEIIEHUH, CIOCOOHOM aaanTupoBaTbcsd K OBICTPO
MEHSIOLUMCS YCIOBHSIM JKU3HH;

—  HalpaBJIEHHOCTb OOyYeHUS HAa CHUCTEMaTHYecKoe MpHOOLIeHHe oOydaromuxcs K
CaMOCTOSITENILHON ITO3HABATENBHON JIEATENIbHOCTH, HAYYHBIM METOJaM TIIO3HaHUS, (OPMUPYIOUINM
MOTHUBALMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUHU;

— ofecriedeHHe  yCJIOBHH, CHOCOOCTBYIOIIMX NPUOOPETEHHIO  OOyYarOIIMMUCS — OIbITa
pa3sHOOOpa3HOM JEATENbHOCTH, TO3HAHUS M CaMOIIO3HAHMs, KIHOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs PA3IMYHBIX BUIOB JESITEIBHOCTH;

— (hopmupoBanue o0med (QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYUYHOW IPaMOTHOCTH, B TOM YHCIIE
YMEHHM OOBSCHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIETO MUPA, UCIOJIb3YS 3HAHUS U OIIBIT, [10JIyYE€HHBIE
IpU U3YYEHHU XUMMHU, MPUMEHATh UX NPU PELICHUH NpoOJIeM B MOBCEAHEBHOM >KU3HU M TPYAOBOIi
NeSITENIbHOCTH;

— (¢opmupoBaHue Yy OOY4YaIOUIMXCS TYMAaHUCTMYECKUX OTHOILEHHWH, HNOHMMAaHUS II€HHOCTU
XUMHAYECKUX 3HAHUH Il BBIPAOOTKU SKOJIOTUYECKU II€JIECO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOIA
JESATEIIBHOCTH B LIEISX COXPAHEHUSI CBOETO 3J0POBbS U OKPYKAIOLIEH PUPOIHON CPELIbI;

— pa3BUTHE MOTHBALlUM K OOYYECHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CAMOBOCHHUTAHUIO HA
OCHOBE YCBOEHHS OOILEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY mpoduis u
HaIpPaBJIEHHOCTH JaJIbHEHIIET0 00yUeHHUSI.

OOmiee yHMCIO YAcoB, OTBEAEHHBIX JUISI M3Y4YEHUS XMMHUHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanusl, cocTaBisieT 136 yacoB: B 8 kitacce — 68 yacos (2 yaca B HeZleno), B 9 kinacce — 68 yacosB (2
gaca B HEJICITIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBOoHaYaJIbHbIE XMMHUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMHM B JKM3HH 4eloBeKa. XUMHUsS B CHUCTEME HayK. Tena W BEIIECTBA.
@duznueckue CBOMCTBA BEUIECTB. ArperarHoe cocrosiHue BemiecTB. [loHsATHE O MeTolax IO3HAHMS B
xuMuu. Yncreie BemecTBa u cMecu. CrocoObl pa3ieieHus: cMecei.

ATOMBI U MOJEKyIbl. XUMHYECKUE 3JeMeHThl. CHMBOJIBI XMMHUYECKHUX 3JeMeHTOB. I[Ipocteie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas popmyna. BaleHTHOCTh aTOMOB XMUMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BeuiectB. OTHocuTenbHas aToMHas Macca. OTHocuTenbHas MOJIEKYJsipHas Macca. MaccoBas J0is
XUMHUYECKOT'O 3JIEMEHTA B COCIMHEHHH.

KommuectBo Bemectsa. Mousb. MomsipHas macca. B3auMOCBsA3b KOJIMYECTBA, MacChl M 4HCIA
CTPYKTYPHBIX €IMHHULL BenlecTBa. Pacy€rel mo hopMysiaM XMMHUYECKUX COEIMHEHHH.

dusnyeckue U XMMHUUECKUE SBJICHUS. XUMHUYECKass peakius U €€ NpU3HaKU. 3aKOH COXPaHEHUs
Macchl BemiecTB. Xumuueckue ypaBHeHus. Kiaccupukanus XUMHYECKHUX peakuui (CoenuHEeHus,
paznoKeHus, 3aMeleHus, 0OMEHaA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XUMHUYECKOM MOCY 10, paBuiaMu padboThl B 1a00paTOpuu U NpuéMaMu 0OpaIieHus ¢
n1abopaTopHBIM 000pYyIOBAaHUEM, U3YUYCHHE U OMHcaHue (GU3MYECKUX CBOMCTB 00pa3I[0OB HEOPraHUYECKHX
BelIeCTB, HaOmoJeHue ¢u3nyeckux (IUIaBJIE€HUE BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHHE W KOHJEHCAIUs BOJBI) U XMUMHYECKHX (TOpEHHE CBEYM, MPOKAIMBAaHHWE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHCJIOTOM) SIBJICHWH, HAONIOJEHWE W ONHCAaHHE TNPU3HAKOB MPOTEKAHUS
XUMHUYECKHUX peakiuii (pa3lioKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwus,
pasnoxxenue ruapokcuaa meau (ll) mpu HarpeBaHum, B3auMOICIHCTBUE JKeJlie3a C PacTBOPOM COJU MEIU
(1), m3ydyeHue crocoOOB pasiesicHHs CMECEl: C TOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIIAPUBAHUE,
IUCTWUISIMS, XpoMmarorpadus, NMPOBEJCHHE OYHCTKU ITOBAapEHHOH COJHM, HAONIOJEHHE M OIMCAaHHE
pe3yiabTaTOB IMPOBEACHUSI OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAcCChl, CO3JaHuE Mojenen
MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYeCKMX BeleCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucimopon — anmeMeHT u mpoctoe BemiecTBo. HaxoxaeHue
KHCIIOpOJia B TIpHUpojie, GU3NYecKue U XuMUdeckue cBoicTBa (peakuuu ropenus). Okcunsl. [Ipumenenue
kuciopona. CnocoObl MOJy4YeHHMs] KHUCIOpoJa B J1abopaTopuu W HpOMBINIIEHHOCTH. Kpyroeopor
Kucnopo/a B mpupojie. O30H — alIoTpoIiHas MoIu(UKaIHs KHCIOPOa.

TennoBoit 3pPexT XMMHUUECKON peaKIi, TEPMOXUMUYECKIE YPABHEHUS, IK30- U SHIAOTEPMHUUECKHE
peakiuu. TOmaMBO: Yyroiab U MeTaH. 3arpsa3HeHNe BO3AyXa, YCHICHHE MapHUKOBOTO 2 deKTa, pa3pylieHne
030HOBOTO CJIOSI.

Bonopon — snemeHT M mpoctoe BemiecTBo. Haxoxaenue Bojopoaa B mpupoje, (puzndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOOBI oay4yeHus. KucioTsl u comiu.

MosnsipHblii 00BEM ra30B. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM.

®dusunyeckue cBOMcTBa BOoAbL. Boma kak pactBopureinb. PacTBopel. HachlllieHHbIE 1 HEHACHIIIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BelecTB B Bojie. MaccoBast 101151 BELIECTBA B pacTBOpe. XUMHUECKHE CBOMCTBA
BoAbl. OcHoBaHus. Ponb pacTBOpOB B Mpupoe U B KHU3HU uenoBeka. KpyroBopoT Bojabl B IpPHUPOJE.
3arpsi3HEeHuEe TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudpukanus  Heopranmdeckux — coeauHeHuil.  Oxcuapl.  Kiaccudukauuss — OKCHAOB:
cosieoOpa3yronue (OCHOBHBIE, KUCIOTHBIE, aM(OTEepHbIE) U HecoseoOpa3yromue. Homenkiatypa oKcuioB.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCHIOB. [loydeHne okCuaoB.

OcHoBanus. Knaccudukanus oCHOBaHMIA: MIENOYM U HEPACTBOPHMBIE OCHOBaHUS. HoMmeHkiaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHM. [lonyueHrne oCHOBaHU.

Kucnotel. Knaccudukarus kucnor. Homenknarypa kucinot. @usndeckue U XHMHUYECKHE CBOWCTBA
kucinot. Psang aktuBHoctn metaiuioB H. H. bekerosa. [Tonmyyenue Kucior.

Comu. Homenknarypa coneil. @uznueckne 1 XuMudeckue cBoiictsa coiell. [lomydenue conei.

I'eneTnyeckas CBsI3b MEXKIy KJIACCAMH HEOPIaHUYECKUX COECTMHEHUM.



Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OINpEAEICHUE COJEpKaHMs KHUCIOpoJa B BO3AyXe, IOIy4E€HHE, COOMpaHue,
pacrio3HaBaHME U U3Y4YE€HUE CBOWCTB KHUCIOPOAA, HAOIIOACHNE B3aUMO/ICHCTBHS BEILIECTB C KUCIOPOIOM H
YCIIOBHsI BO3HMKHOBEHMsI M IpEKpalleHHusl TopeHus (moxkapa), 0O3HaKOMJIEHHE ¢ oOpas3laMH OKCUAOB U
OIMCaHME UX CBOWCTB, MOJIy4YEeHHUE, COOMpaHHe, PacliO3HABAHNE U W3YYEHHE CBOMCTB BOJIOpoa (TOpeHHe),
B3anMojelicTBue Bojgopona ¢ okcuiaom Mead (1) (BO3MOXHO WCHONB30BaHHE BUICOMATEPHAIIOB),
HabmroeHne o0pa3loB BELIECTB KOJUYECTBOM | MOIb, HCCIEOBaHHE OCOOEHHOCTEH pPacTBOPEHUs
BEUIECTB C Pa3IM4YHON PaCTBOPHMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C ONPENCIEHHOW MAaCCOBOM JOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJABI C MeTaUlaMd (HATPUEM M KajblueM) (BO3MOXKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB), HCCIEAOBaHHE O00pa3lOB HEOPraHMYECKUX BELIECTB pPAa3JIMYHbIX
KJIaCCOB, HAOJIOJEHWE W3MEHEHHsI OKPAaCKM WMHIMKATOPOB B PACTBOpaxX KHUCIOT M MIETIOYEH, M3ydeHHE
B3anmMojencTBusi okcuzpa meau (II) ¢ pacTBOpoM CepHOH KHCIOTBHL, KHUCIOT C METaJUlaMH, PEaKIHi
HEUTpaIu3aluy, IOJyYEHUE HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOIO MeETajula JPYruM U3
pacTBOpa COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7ady N0 Teme «BakHeWInue KIIacChl HEOPraHWYECKHX
COCIMHEHUI.

IMepuonuueckuii 3axkoH u Ilepuoamyeckasi cucrema xumuuyeckux »3jementos JI. M.
MenpeneeBa. Ctpoenne aToMOB. XUMH4YecKas cBA3b. OKNCIUTE]IbHO-BOCCTAHOBUTE/IbHbIC peaKINU

IlepBble TONBITKM KJIACCU(PUKALMU XUMHUYECKUX d3JeMEHTOB. I[loHsATHE O rpynmax CXOIHBIX
AJIEMEHTOB (ILIEJ0YHbIE U IIETOUYHO3EMENbHBIE METAILJIbI, FAJIOT€Hbl, UHEPTHBIE T'a3bl). DIEMEHTHI, KOTOPbIE
00pa3yroT aM(oTepHbIE OKCUBI U TUAPOKCUIBL.

[lepnonnueckuit 3akoH. Ilepuoguueckas cucrema xumudeckux anemeHTtoB [[. M. Menneneesa.
Kopotkonepuonnas u jymmHHonepuoaHas popmsl Ileproauueckoil cCUCTeMbl XUMUYECKHX 371eMeHTOB J1. U.
Menpeneesa. Ilepuonsl m rpynmnsl. DU3HYECKHH CMBICI HOPAIKOBOIO HOMEPA, HOMEPOB IIEPUONA U
IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMmHbIX saep. M3ortombl. OnekTpoHbl. CTpo€HHE 3JIEKTPOHHBIX
obosouek aToMoB mepBbiX 20 xumuyeckux 3ieMeHToB llepmonumueckoit cucremsl JI. M. MennaeneeBa.
XapakTepUCTHKAa XMUMHUYECKOTO JJIEMEHTa IO ero nosoxkeHutro B Ilepumonmueckon cucreme [ M.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XMMMUYECKHUX JJEMEHTOB, METaUIMYECKUX U
HEMETAJIIMYECKUX CBOMCTB I10 IPYIIIaM U IIEPUOIAM.

3nauenue Ilepuoanueckoro 3akoHa u Ileproguueckoil CUCTEMBI XUMHYECKHX JJIEMEHTOB IS
pa3BuTUA HayKu U npakTuku. [. . MenneneeB — yd€HBIN U Tpak1aHNH.

Xumunyeckasi cBsi3b. KoBaneHTHas (HOJSpHAsE U HENOJSIpHAsl) CBA3b. OJIEKTPOOTPHULATEIHHOCTH
XUMHMUYECKUX 3JIEMEHTOB. MIOHHas CBA3b.

Crenenp oxucieHus. OKHUCINUTENbHO--BOCCTAHOBUTENbHbIE peakuuu. [Ipolieccel oOKucIeHUs u
BOCCTaHOBJIEHMSI. OKUCINTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3yuyeHne oO0pa3lloB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJAEHCTBHE TUAPOKCHIA IUHKA C
pacTBOpamMH KHUCJIOT U IIEJIOYel, MPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peakiiil (ropeHue, peakliuu pa3iokKeHus, COeIMHEHNS).

Meoswcnpeomemmnwie céasu

Peanuzanus MeXIpeIMETHBIX CBS3€d NPU M3YyYEHUM XUMHHM B 8 KJIacCe OCYLIECTBIISETCS 4YEpe3
UCIOJIb30BaHNE KaK OOILINX €CTECTBEHHO--HAYYHBIX MOHSATHH, TaK M MOHATHH, SBISIOMUXCS CUCTEMHBIMU
JUI OTZEIBHBIX MPEAMETOB ECTECTBEHHO--HAY4YHOTI'O IIUKJIA.

OO01ue ecTeCTBEHHO--HAYYHbIE MTOHATHS: HayYHBIH (akT, TUIOTE3a, TEOPUs, 3aKOH, aHaJIN3, CUHTES,
Kiaccu(ukanus, MepHOAUYHOCTb, HAOIIOJECHUE, SKCIEPHUMEHT, MOJEIMPOBAHUE, HU3MEPEHHE, MOJEIb,
SIBIICHUE.

®dusuka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJA, U30TOIBI, PaJUOAKTUBHOCTD,
MOJIEKYJa, JJIEKTPUYECKUI 3apsiji, BEIIeCTBO, TeJI0, O0BEM, arperaTHoe COCTOSHHME BellecTBa, ras,
¢bu3nveckre BEIMYUHBI, €IMHUIBI U3MEPEHHS, KOCMOC, TUTaHeThl, 3BE311b1, COoMHIIE.

buonorust: potocuntes, npxanue, ouocdepa.

I'eorpadusa: armocdepa, rugpocdepa, MUHEpalbl, TOPHBIE IOPOAbI, IOJE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



9 KJIACC

BemecTtBo 1 XUMHYECKasl peaKuus

Ilepnonnueckuit 3akoH. llepuoguyeckas cucrema xumudeckux snemeHtoB [[. M. Menneneesa.
CrpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOWCTB XHUMHYECKHMX DJIEMEHTOB IEPBBIX TPEX
NIEPUOJOB, Kajus, KadbLUs M HUX COECOUHEHUH B COOTBETCTBUM C IIOJOKEHHUEM DJJIEMEHTOB B
Ileproanueckoit cuCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIIMUYECKUX PEIIETOK, 3aBUCHMOCTD
CBOMCTB BEILIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKN U BUAA XUMUYECKOHN CBSA3H.

Krnaccudukanus M HOMEHKJIATypa HEOPTaHWYECKUX BEIIECTB. XHUMHUYECKUE CBONCTBA BEIECTB,
OTHOCSIIMXCS K Pa3JIM4YHBIM KJIaCCaM HEOPraHWYECKUX COCIMHEHUN, TCHETUYECKas CBA3b HEOPTaHNYECKUX
BEILECTB.

Knaccupukanus XMMHYECKMX peakUui MO0 pa3jJu4yHbIM [pU3HaKam (II0 YUCIy M COCTaBy
YYaCTBYIOLIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3(QEKTy, MO H3MEHEHHUIO CTENeHEeH OKHCIICHUS
XMMHUYECKUX 3JEMEHTOB, MO OOpaTUMOCTH, MO YYAaCTUIO KaTaau3aTopa). DK30- U 3HIOTEPMUYECKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[Tonarue o ckopoctu xuMudeckoi peakuuu. [lonarue 00 06paTUMbIX U HEOOPATUMBIX XMMHUYECKUX
peakuusix. IloHATHE O TOMOIEHHBIX M TeTEepOreHHbIX peakuusx. llonarue o xartanuse. [lonsTue o
XMMHMYECKOM paBHOBeCUU. DakTOphl, BIMAIOIIME HA CKOPOCTh XUMHUYECKONW PEAKUUU M IOJOXKEHHE
XUMHYECKOT'O PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu, NIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAaHOBUTENNbHON peakunu. CocTaBlieHUE YpaBHEHHI OKUCIMTEIbHO--BOCCTAHOBUTENBHBIX PEaKLUil ¢
UCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopust 371€KTPOTUTHUECKON JUCCOLUAMU. DJIEKTPOJIUTBl U HEINEKTPONUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M IUCCOLMALIMN BELIECTB C PA3IMYHBIMA BHJAMHU XUMUYECKOW CBs3U. CTeneHb IHUCCOLMALNU.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakiun wmoHHOro oOMeHa. VYCIIOBMS NpPOTEKaHHWS peakUuil HOHHOro oOOMEeHa, IOJHbIE U
COKpalI€HHbIE MOHHBbIE ypaBHEHUs peakuuil. CBOHCTBAa KHUCIOT, OCHOBAaHHUW M COJIEH B CBETE
IPEJCTaBICHUNA 00 3JIEKTpOIUTHYECKOM Iucconuanuy. KauecTBeHHble peakuuu Ha HOHBL [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii 3xcnepumenm:

O3HAaKOMJIEHHE C MOJENSIMU KPUCTAIIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB U
HeMeTalioB (Tpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs), UCCIEIOBAaHUE 3aBHUCHUMOCTHU
CKOPOCTHM  XUMHYECKOM  peaKkIMM OT  BO3JEHCTBUS  pPa3lWYHBIX  (PAKTOpPOB,  HCCIEIOBaHHE
3JIEKTPOIIPOBOTHOCTH PACTBOPOB BELIECTB, MIpOIecca JUCCOIMALMU KUCIIOT, 1Iefloueil 1 conel (BO3MOXKHO
UCIOJIb30BaHUE BHJIEO MaTEpUasoB), MPOBEIEHUE ONBITOB, WUIIOCTPUPYIOMIUX MPU3HAKU NPOTEKAHUs
peaknuii MOHHOro obOMeHa (oOpa3oBaHME OcCa/Ka, BBIJEIEHUE Tra3a, 00pa3oBaHME BOJIbI), OIIBITOB,
WUTIOCTPUPYIOIIMX  IPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKkIUil  (ropeHue, peakuuu
pas3oKeHUs,, COEAMHEHUs), paclo3HaBaHHE HEOPraHWYECKMX BELIECTB C IOMOUIbIO KadeCTBEHHBIX
peaxkiuii Ha HOHBI, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1au.

HemeTtayibl 1 MX cOeJHHEHHSA

OOmiass xapakTepucThka rajoreHoB. OCOOEHHOCTHM CTPOEHUS aTOMOB, XapaKTEepHbIE CTENEHU
okucneHus. CTpoeHue 1 (pu3ndeckre CBOMCTBA MPOCTHIX BELIECTB — FAJIOT€HOB. XMMHUUYECKHE CBOICTBA Ha
npuMepe xjopa (B3auMOJAEWCTBHE C METallylaMH, HeMeTalllaMH, Iienodamu). Xijoposogopon. CosnsHas
KHMCJIOTa, XUMHUYECKHE CBOWCTBA, IONYy4YEeHHME, NpuMeHeHue. JlelicTBHe Xjopa W XJIOPOBOAOpOAAa Ha
OpraHu3M uesoBeka. BajkHelne XJI0pUIbl U UX HaXO0XKJIEHHUE B IPUPOJE.

OOmast xapakrepuctika 31eMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne M (PU3MUECKHe CBOWCTBAa MPOCTHIX BEIIECTB — KHUCIOPOAA M CEpHI.
AnnoTpornHble MOAUDUKAIIUN KUCIOPOAA U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOAOPO, CTPOCHUE,
¢busznyeckue U XuMuueckue cBoicTBa. OKCUABI Cepbl KaK MPEACTAaBUTENN KHUCIOTHBIX OKCHAOB. CepHas
KHUCJIOTa, (U3MUEeCKHe M XUMHUYECKHME CBOHCTBa (0OLIMe Kak MpeJCTaBUTENs Kiacca KHCIOT U
cnenuduueckre). XUMHUECKUE DPEaKIUH, JEXKAlMe B OCHOBE IMPOMBIIUIEHHOTO Ccrocofa MOoTy4yeHus
cepHOil kucnoTel. IIpuMeHnenue cepHoil KHCIOTBI. COJM CEpHOM KHUCIIOTHI, KaUECTBEHHAs PEAKLUS Ha
cynbdaTr-uoH. Haxoxnenue cepbl U €€ coequHeHUN B npupojie. XUMHUECKOE 3arps3HEHUE OKpYXKarollen



CpeIbl COCTUHEHUSIMU cepbl (KUCIOTHBIC MOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
MpeI0TBPALLECHUSI.

OOmast xapakTepucTuka 31eMeHToB VA-rpynmbl. OcOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIE
CTETIEHU OKHCIEHHUS. A30T, pacnpoCTpaHEeHHWE B TNpupoje, (U3HUecCKHe MU XHUMHUYECKHE CBOICTBa.
KpyroBopor azora B mpupoje. AMMHaK, e€ro (u3HUeCKHe U XUMHUYCCKHUE CBOWCTBA, IMOJYYCHHE U
npuMmenenue. Conu aMMOHMSI, WX (U3MYECKHE U XUMHUYECKHE CBOMCTBa, npuMeHeHue. KauecTBeHHas
peakiusi Ha WOHBl aMMOHUS. A30THas KHUCJIOTa, €€ MOoJydeHue, (PU3ndYecKrue W XUMUYECKUE CBOHCTBA
(obmue Kak NOpeacTaBUTENs Kiacca KUCIOT M crnenuduyeckue). Vcmonp3oBaHWe HUTPATOB MU COJEH
aMMOHHS B KadeCTBE MUHEPAIbHBIX YH0OpeHui. XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIMICH Cpesbl
COCMHEHUSIMH a30Ta (KUCJIOTHBIE JOXKIW, 3arpsi3HEHHE BO3JyXa, MOYBbl U BoJ0EMOB). Docdop,
aimotpornHbie Moaudukanuu docdopa, pusmdeckue u xumudeckne cpoiictBa. Oxcupa docdopa (V) u
dbochopHas kucioTa, puzMUECKUe M XMUMHUYECKHUE CBOMCTBa, moiydyeHue. McmomszoBanue QocdaroB B
KaueCTBE MHUHEPAIBHBIX YI0OpEHUH.

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB, XapaKTepHbIE
CTETIEHU OKMCJICHHUA. YTIEPO/, aJUIOTPOIHbIE MOAN(DUKAIIMK, PACTIPOCTPaHEHHE B IPUPOIE, PU3NIECKUE U
XUMHUecKue cBoiicTBa. AncopOuusi. KpyroBopot yriepona B mpupoae. OKcuibl yriepoja, ux Gpusndeckue
U XUMHUYECKUE CBOWCTBA, JICHCTBHE HA KUBBIC OPTaHU3MBI, TIOJYYCHHE W TPUMEHEHHUE. DKOJIOTHUYECKUE
npoOyemMbl, cBsizaHHble ¢ okcugoM yriepona (1V), rumoresa rno0OanbHOrO MOTEIUICHUS KIIMMATa,
napHUKOBBIN A (eKT. YrompHas KHCIOTA B €€ COH, MX (PU3UIECKHEe M XUMUYSCKUE CBOMCTBA, MTOTYICHHE
u npumeHeHue. KauecTBeHHas peakiuss Ha KapOoHaT-uoHbI. Mcrmonb3oBaHHe KapOOHATOB B OBITY,
MEIUIIIHE, TPOMBIIIJICHHOCTH B CETbCKOM X035HCTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKUX BELIECTBAX KaK O COEIMHEHUSX yriepojaa (MeTaH,
9TaH, 3TWIEH, alleTUJICH, 3TaHOJ, TJUIEPUH, YKCYCHask KUCioTa). [IpupogHble HCTOYHHUKH YIIIEBOJIOPOIOB
(yronb, mnpupoaHbIi ra3, HedTb), NPOAYKTHl HX TmepepaboTku (OeH3WH), UX pOIb B OBITY H
MPOMBIIIIICHHOCTH. [IOHATHE O OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: JKMpax, OCNKax, YrieBoJax — M HX
pOJU B )KM3HM YelnoBeka. MaTepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COSAMHEHUH.

Kpemuuii, ero ¢usmdeckne m XMMHUYECKUE CBOKMCTBA, MOJy4deHHE W TpuMeHeHue. CoeauHeHUs
KpemHus B mpupoje. Obuue npeacrapneHus oo okcuae kpemuus (1V) u kpemuueBoii kucnore. CUITHUKATHL,
WX HCIIOJIb30BaHHE B OBITY, B TMPOMBINUICHHOCTH. BakHEe#Ine CTpOWTENbHBIC MaTepualbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeToH, ene300eToH. I[IpobmeMbl 6e€30MacHOr0 HMCHONB30BAaHUS CTPOUTEIBHBIX
MaTepHajIOB B MIOBCEAHCBHON KHU3HU.

Xumuueckuii IKcnepumenm:

nu3ydyeHne oOpa3loB HEOPTraHWMYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, IPOBEICHUE
KAueCTBEHHBIX pEaKIMid Ha XIJIOPUI-HOHBI W HAOIIOJEHHEe NPHU3HAKOB WX MPOTEKAHHS, OIBITHI,
oTpaxkammue Q(U3HYECKHe W XHUMHUYCCKHUE CBOWCTBA TAJOTCHOB M WX COCAMHCHHN (BO3MOXKHO
UCIOJIb30BaHNE BUEOMATEPHUAIIOB), 03HAKOMIICHHE C 00pa3iaMy XJIOPUA0B (TaJOTeHUI0B), O3HAKOMIICHUE
c oOpasuamMu cepsl U €€ COCIUHEHHSIMHU (BO3MOXKHO HCIIOJIH30BAHHME BHJICOMATEPHAIOB), HAOIIOJACHHUE
mporecca OOyriaMBaHUS caxapa TMOJA JEeHCTBHEM KOHIEHTPUPOBAHHON CEPHON KHUCIOTHI, H3y4YeHHE
XUMHUYECKUX CBOMCTB pa30aBIICHHOW CEPHOM KUCIIOTHI, MPOBEICHUE KAaYECTBEHHON PEaKIMu Ha CyibdaT-
WOH U HaOII0/IeHUE TpU3HaKa e€ MPOTEeKaHus, O3HAaKOMIIeHHE C PU3NIECKUMH CBOMCTBaMU a30Ta, (hocdopa
U HUX COEIUHEHUH (BO3MOYKHO HCIOJb30BaHUE BUJEOMATEpHANIOB), 0Opa3llaMM a30THBIX U (OCPOPHBIX
ynoOpeHuii, monyueHue, coOupaHHe, paclo3HaBaHWE M M3y4YEeHHE CBOWCTB aMMHaKa, IPOBEICHUE
KAueCTBEHHBIX pEaKIWi Ha HWOH aMMOHHUA W ¢docdaT-HOH W HU3ydeHUE NPHU3HAKOB WX IMPOTEKAHUS,
B3aMMOJICHICTBIE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTBI C Menbl (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPHAJIOB), HM3YYCHHE MOJEJIeH KpPUCTAUIMUYECKUX pEemETOK anmasa, rpadura, ¢yuiepeHa,
03HAKOMIJICHHUE C MPOIIECCOM aICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U YCTPOHCTBOM
NpOTHBOTa3a, TMOJy4YeHHEe, COOMpaHWe, paclo3HaBaHWE W W3YYCHHWE CBOWCTB YIJIEKHCIOTO Ta3a,
MPOBEJICHUE KAUeCTBEHHBIX peaklIuid Ha KapOOHAT W CHUIUKAT-UOHBI WU M3YyUYEHHE TMPU3HAKOB HX
MPOTEKAHUs,  O3HAKOMJICHHE C  TPOAYKIHUEH  CHJIMKATHOW  NPOMBIIUICHHOCTH,  PEIICHUE
AKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHele HeMeTallIbl U UX COSTUHEHUS.

MeTanabl M UX COeTMHEHU S

OOmiass xapakTepUCTHUKAa XMUMHUYECKHUX JJIEMEHTOB — METAJUIOB Ha OCHOBAHHUU HX TIOJOKEHUS B
[Tepuonnueckoit cucreme xumuueckux anemeHToB JI. M. MenaeneeBa u ctpoeHusi atomoB. CtpoeHue



METaJIJIOB. MeTajuinyueckas CBsi3b U METAJUINYECKAs! KpUCTAIMYECKas PEIIETKA. DIEKTPOXUMUUECKUN P
HamnpspDKeHUH MeTauioB. PuU3nyeckue U XUMHUYECKHE CBOMCTBA MeTauioB. OOmIMe CrocoObl MOTydeHHs
MeTaiioB. [loHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3un. CruiaBbl (CTalb,
YyT'yH, TIOPATIOMHUHUHN, OpOH3a) U MX MPUMEHEHUE B OBITY U TPOMBIIICHHOCTH.

[llenoynble MeTayuibl: mMojoxkeHue B llepumoamyeckond cucrteMe XUMHUYECKHX 3iemMeHTOB [[. U.
MemnzeneeBa, CTpoeHUE MX aTOMOB, HaXOXJAEeHUE B npupoje. Ouznyeckrue U XUMUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kaiausi). OKCUIIbI U TUAPOKCHUIBI HAaTpus U Kanusi. [I[pruMeHeHne menoYHbIX METalioB 1
UX COEOUHEHUMN.

[IleroyHO3EMENBbHBIE METAJIBI MarHui M KajbLui: ImoJokeHue B llepuogmdeckon cucreme
xumuueckux aneMmenToB J{. M. MenneneeBa, cTpoeHne UX aTOMOB, HaxOxAeHUe B nmpupoze. Puznueckue u
XMMHUUYECKHUE CBOICTBA MarHus W Kajiblus. Baxuelue coequHeHHs Kaublus (OKCHI, THAPOKCUT, COJIN).
XKécTtrocTb BOJBI U CIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxxenue B Ilepuonnueckon cucreme xumudeckux anemeHToB [[. M. Menneneesa,
CTpOCHHE aTOMa, HaxOXAeHUE B rpupoae. Pu3nyeckre 1 XUMUYECKHE CBONCTBA allfOMUHUSL. AMDOTEpHbIE
CBOMCTBA OKCUJA U TMIPOKCUIA ATFOMUHUS.

Kenezo: nonoxenue B Ilepmonmnueckoir cucreme xumuueckux snemeHToB [[. M. Menaeneesa,
CTpPOEHHME aTOMa, Haxo)KJIeHue B mpupoae. dusmyeckue M XUMHUYECKHE CBOHCTBa jxene3a. OKcuubl,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u moyydeHue.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ o0pasllaMd METajuIOB U CIJIaBOB, MX (U3NYECKUMHU CBONCTBAMU, HU3YYCHHUE
pe3yiabTaTOB KOPPO3UM METAJIOB (BO3MOXKHO HCIIOJB30BAHHME BHJIEOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJA KaJbI[Us M HATPUS C BOJOM (BO3MOXKHO HCHOJIB30BAHUE BHUAECOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJABI, IIpolLecca TOpPEHHs JKejle3a B  KHUCIOpoA€ (BO3MOXKHO
UCIOJIb30BaHUE BUACOMATEPUAJIOB), MPU3HAKOB MPOTEKAHMS KAaueCTBEHHBIX PEaKIMii HAa MOHBI: MarHus,
KaJIbIIMs, aJIFOMUHUSA, IMHKa, xene3a (I1) u xeneza (1), meau (1), HabmrogeHne U onrcaHue MPOIECCOB
OKpaIIMBaHUs TUIAMEHU MOHAMU HATpUs, KaJaus U KaJlblKs (BO3MOXKHO HCIOJIb30BaHUE BHIEOMATEPUATIOB),
uccienoBaHre amM(QOTEpHbIX CBOWCTB THJPOKCHJA ANIOMUHUSA M THAPOKCHAA IMHKA, pElIeHUe
AKCIIEPUMEHTATBHBIX 33a4 10 TeMe «BakHel1re MeTambl U UX COSAMHEHUS.

XuMHus H OKpyKaloLmas cpeaa

BemecTBa u Marepualibl B TOBCEIHEBHOM XKHU3HU UeloBeKa. be3onacHoe UCOIb30BaHUE BEUIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBasi moMoIIb NPy XUMUYECKUX 0’KOTAaX U OTPABIICHUSX.

XUMUYeCcKoe 3arps3HeHHe OKPYXKaroIlel cpeasl (TpeaenbHas JOMycTUMas KOHIIEHTPAIUs BEIIECTB,
nanee — [1J1K). Poib XuMuu B pelieH!H 3K0JI0THYEeCKUX IpooieM.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAIJIOB, TOJIMMEPHBIE MaTepUabl).

Mesicnpeomemmnie céasu

Peanuszanus MeXIpenIMeTHBIX CBsI3ed NMpU M3YyYEHUH XUMHHM B 9 Kilacce OCYIIECTBISIETCS uepe3
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHIA, TaK U MOHSATHH, SIBISIFOIIUXCS CUCTEMHBIMU
JUIS OT/IE€TbHBIX MPEIMETOB €CTECTBEHHO--HAY4YHOT'O IIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE MMOHATHUS: HAYYHBIN (PakT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAIIU3, CUHTE3,
KJIacCU(pUKalLKs, NEePUOAUYHOCTb, HAOJIIOJIEHUE, SKCIEPUMEHT, MOJIEIMPOBAaHUE, HU3MEpPEHHUE, MOJEIIb,
SIBIIGHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MAaTEpUAJIbL.

®dusuka: MaTepus, aToM, JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJA, U30TOIbl, PaJUOAKTUBHOCTD,
MOJIEKYJa, OJJIEKTPUYECKUH 3apsii, MPOBOAHHMKH, TONYIPOBOJHUKH, TUIIEKTPUKU, (OTOIIEMEHT,
BEUIECTBO, Tello, O0O0BEM, arperartHoe COCTOSIHME BEIIEeCTBa, Tra3, pacTBOp, pPacTBOPHUMOCTH,
KpUCTAINIMYECKasl peméTKa, CIUIaBbl, (U3UYECKUE BEIUYUHBI, EJAMHULBI HM3MEPEHHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CONHIIE.

buonorusi:  ¢gorocuHTe3, abixaHue, Ouocepa, IKOCUCTEMAa, MHUHEpaJbHbIE  YHOOpEeHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATeNIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, ruapocdepa, MHHEpAIbl, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbHI

JIM9HOCTHBIE PE3yNbTaThl OCBOSHUS MPOTPAMMBI OCHOBHOTO OOIIETr0 0Opa30BaHMs JOCTUTAIOTCS B
XoJile OOydeHHs XUMHUH B CIAWHCTBE Y4YCOHON W BOCIHMTATEIBHOW JEATCIBHOCTH B COOTBETCTBHUH C
TpaauIIMOHHBIMHU pOCCI/If/'ICKI/IMI/I COHUOKYJIbTYPHBIMHA )41 AYXOBHO-HPABCTBCHHBIMU OCHHOCTAMU,
MPUHATHIMU B OOIIECTBE MPaBUIAMH U HOPMAaMHM MTOBEJACHHUS U CIIOCOOCTBYIOT MpoIieccaM CaMOIO3HAHMUS,
CaMOpPa3BUTHUS U COLUATM3AIUN 00yJarOIIIXCSI.

JIMYHOCTHBIEC PE3YJIbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCSA CHUCTEMOU
IIO3UTUBHBIX IECHHOCTHBIX OpI/IeHTaI_[I/IfI " paClIMPCHUC OIIbITa ACATCIIBHOCTU Ha eé OCHOBC, B TOM 4YHUCJIC B
YJaCTH:

1) naTpruoTHYeCKOro BOCUTAHUS:

IICHHOCTHOTO OTHOIIECHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHYECKOMY W HAy4dHOMY
HACJICTUIO, TIOHMMaHUsl 3HAYCHHUSI XMMHUYECKOH HAYKH B JKM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJIQJICTh JIOCTOBEPHOH HMH(pOpMamMed O TMepelioBbIX JIOCTHIKCHHSIX M OTKPBITUSAX MHPOBOH U
OTEUYECTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MNpCACTAaBJICHUA O COUHAJIBHBIX HOpMax H IPpaBUIaX MCKIMYHOCTHBIX OTHOLIEHUHA B KOJIJICKTUBE,
KOMMYHHUKATHBHON KOMIIETCHTHOCTH B OOLIIECTBEHHO IOJIC3HOM, Y4eOHO-HUCCIICI0BATEIILCKOM, TBOPYECKOM
U JpYyruX BHIAX JCATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW JEATENbHOCTH IpH
BBIIOJIHEHUH Y4YEOHBIX, MMO3HABATEIbHBIX 3a7a4, BBIMOJIHCHUH XUMHYECKHX 3KCIIEPUMEHTOB, CO3JaHHU
y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aWMOIIOHMMAHHWIO M B3aWMOIIOMOIIM B TIPOILECCe STOW y4eOHOU
JESTEeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IOBEJCHUE M TIOCTYIKM CBOUX TOBApUIICH C MO3MIMU
HPAaBCTBCHHBIX U NIPABOBBIX HOPM C y‘IéTOM OCO3HAaHUA HOCJIGI[CTBI/Iﬁ IOCTYIIKOB,

3) HEeHHOCTH HAYYHOTI'O MO3HAHUS:

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE M XHMHUYECKOH PEaKIUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M COCTABISIONIME OCHOBY JUIsl IOHUMaHHS CYIIHOCTH HAYYHOMH
KapTUHBI MHpa, MNPCACTABIICHUA 06 OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BUTHA IMPUPOABLI, B3aUMOCBA3AX
YeJI0OBeKa C MPUPOTHOM CPEIOi, O POJIM XMMHH B ITO3HAHUH ITUX 3aKOHOMEPHOCTEH;

IIO3HAaBATCJIbHBIC MOTHBBI, HAIIPABJIICHHBIC HA IMOJTYYCHHEC HOBBIX 3HaHUH 110 XHUMHH, HeO6XOILI/IMBIe
Ui OOBSCHEHWs HaONIOIaeMBbIX TIPOIECCOB U SBIEHUHM, TO3HABATEIbHOW, WH(GOPMAIMOHHON U
YUTATEIbCKON KYNbTYpbl, B TOM YMHCJE HABBIKOB CAMOCTOSATEIbHOW pabOThl ¢ Y4EOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOyYeHHIO U TIO3HAHMUIO, JFOO03HATETLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOCKTHOW U HCCIENOBATENbCKONW JEATENIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHs O0yUYEHUS B ajbHEHIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUC HCHHOCTU KHU3HH, OTBCTCTBCHHOI'0O OTHOHMICHUSA K CBOEMY 3J0pPOBBIO, YCTAHOBKH Ha
3I0pOBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUN W HENPHUATHE BPEIHBIX MPHUBBIUEK (YMOTpeOIeHUS
QJIKOTO0JI5, HAPKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOIIOACHUSI PaBUI OE30MMACHOCTH IpU 0OpaIeHUH C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpEC K MPaKTUIECKOMY M3y4YeHHIO podeccuil u Tpyaa pa3TuvHOro poja, yBaKeHUE K TPYAy U
pe3yJibTaTaM TPYJIOBOM AEATEIbHOCTH, B TOM YHMCJIE Ha OCHOBE MPUMEHEHUs MPEIMETHBIX 3HAHUW IO
XUMHH, OCO3HAHHBIA BBIOOP WHIUBUAYATbHOW TPACKTOPUU MPOJOIKEHHS 00pa3oBaHUS C Y4ETOM
JTUYHOCTHBIX MHTEPECOB M CITOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MTOTPEOHOCTEH, YCTICIITHON
npodecCHOHAEHON JEATENBHOCTH W Pa3BUTHS HEOOXOJUMBIX YMEHHI, TOTOBHOCTh aallTUPOBATHCS B
npodeccHoHATEHOM cpejie;

6) 3K0JI0rMYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKH IIeJIECO00pa3HOe OTHOIMICHUE K TPUPOJIe KaK NCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €6
CYIIECTBOBAHMSI, MOHUMAaHHE IICHHOCTH 3/I0POBOTO W 0e€30macHOro obpa3a >KU3HHU, OTBETCTBEHHOE
OTHOIICHWE K COOCTBEHHOMY (DM3MYECKOMY H IICHXHYECKOMY 3J0POBBIO, OCO3HAHHE IICHHOCTH



COONIOICHHUST TIpaBUI OE30MACHOTO TOBENEHUs MpH pPadOTe C BEMIECTBAMHU, a TAaKXKe B CHUTYaIlUsX,
YIpOXKarLUX 3J0POBBIO U JKU3HU JIIOEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUSA, TOJTydaeMmble NpPU H3YUYCHUU XUMUH, JUIS pPEIICHUs 3aaad,
CBSI3aHHBIX C OKpY)KAlOLIEeW MPUPOJHOW CPEIOW, IJid MOBBIIMICHUS YPOBHSI DKOJOTHMYECKOM KYJIbTYpHI,
OCO3HAHMA III00ATBHOTO XapaKTepa SKOJIOTMYECKUX MPOOIEM U MyTel UX pelIeHus TOCPEICTBOM METO/I0B
XUMHUHU, OSKOJIOTMYECKOrO0  MBIIIEHUs, YMEHHS PYKOBOJICTBOBATbCS WM B  IIO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeIMETHBIX pE3yNbTAaTOB BBIICISIOT 3HAUYMMbIC Ui (OPMHUpPOBAHUS
MHUPOBO33pEHHUs OOLIeHAYUYHbIEC TMOHATUSA (3aKOH, TEOpHUs, MPHUHIIMI, THIOTe3a, (akT, cucTeMa, MpoIliece,
HKCHEPUMEHT U JPYroe.), KOTOPble HCHOJBb3YIOTCSA B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX NpeaMeTax Hu
MO3BOJISIIOT Ha OCHOBE 3HAHUM U3 3TUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LEIOCTHONW HAyYHOM
KapTUHE MHpa, W yHHUBEpcaJbHbIC Yy4ueOHBIC JelicTBUA (TO3HABaTENbHBIC, KOMMYHHKATHUBHBIC,
pEerylaTUBHbBIE), KOTOpble oOecrneynBalOT (GOpMHpPOBAHHE TOTOBHOCTH K  CaMOCTOSITEILHOMY
TUTAHUPOBAHHIO U OCYIIECTBICHHUIO YI€OHOH IeATETbHOCTH.

ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHUS UCTIOIb30BATh MPUEMBI JJOTUYECKOTO MBIIIUICHUS IIPU OCBOCHUU 3HAHUM: PACKPBIBATh CMBICI
XUMUYECKUX TOHATUN (BBIACIATh UX XapaKTEpHbIE MPU3HAKK, YCTAHABIMBATH B3aUMOCBSI3b C JAPYTUMH
MOHATHUSIMH), HWCIOJB30BaTh MOHATHS M7 OOBSCHEHHS OTICNbHBIX (PAKTOB M SIBJICHUN, BHIOMpATH
OCHOBaHUS W KpUTEpUU [UISI KIacCH(PHKAIMM XUMHYECKUX BEIIECTB M XUMHUYECKHX PEaKIuH,
yCTaHABIUBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIYy OOBEKTAMU H3y4YEHHS, CTPOUTH JIOTUYECKHE
paccyxienus (MHIyKTUBHbBIC, ICTYKTUBHBIC, [10 aHAJIOTHH), JIeJaTh BHIBOIBI U 3aKJIFOYCHHUS;

YMEHHE TPUMEHATH B TMpollecce T[O3HAHUS TOHATUA (TMPEAMETHbIE W METalpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCIIOJIH3YEMBIE B XUMUH, PEOOPA30BHIBATH IIUPOKO MPUMEHSIEMBIC B
XUMHH MOJICIbHBIC MPEACTABICHUS — XUMHUYECKHM 3HaK (CHMBOJ 3JIEMEHTAa), XUMUYeckas (popmyrna u
YpaBHCHHE XMUMHYECKOW pEaKIWH — TpPHU PEIICHUH Yy4eOHO-TIO3HABATENBHBIX 3a7a4, C Y4ETOM ITHX
MOJEJIbHBIX TPEJCTAaBICHUN BBIABIATH U XAPAKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU M3y4aeMbIX
OOBEKTOB — XWMHUYCCKUX BEHICCTB W XHUMHUYECKUX PEAKIUH, BBIABIATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEACTBEHHBIE CBSA3H U MIPOTUBOPEUNS B U3y4a€MbIX MPOLECCAX U SIBICHUSX.

Ba3oBble uccienoBarenbckue 1eiCTBUS:

YMEHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaYECTBE MHCTPYMEHTA IO3HAHUS, a TAaKXe B
KaueCTBE OCHOBHI /7151 (HOPMUPOBAHUS TUIIOTE3HI TTO MPOBEPKE NMPABUILHOCTH BBHICKA3bIBAEMBIX CYKICHHIA;

npuoOpeTeHne OmbITa MO I[UJIAHHUPOBAHWIO, OpPraHU3alldd ¥ [POBEIEHUI0  yUYECHHUYECKHX
SKCIIEPUMEHTOB, yMEHUE HaOMI0JaTh 3a XOJOM IMIpOLEcca, CaMOCTOATEIbHO MPOTHO3UPOBATh €ro
pe3ynbTrat, GopMyIupoBaTh 0OOOIIEHNS U BBIBOBI IO Pe3yIbTaTaM MPOBEAEHHOTO OIMbITA, UCCIECTOBAHMS,
COCTaBJIATh OTYET O MPOJIeTaHHON padoTe.

Padora ¢ undopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH UH(OPMAIUIO PA3IUYHBIX BUIAOB U (HOpM
MPEJICTABJICHUS], TIONy4aeMyl0 W3 Pa3HbIX MCTOYHHMKOB (HAYYHO-MOMYJISpHAS JHUTEpaTypa XUMHUECKOTO
coJiepKaHusl, CIpaBOYHbIE TTOCOOUs, pecypchl MHTEpHETa), KpUTUUECKH OIEHUBATh MPOTUBOPEUUBYIO H
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

yMEHUE TPHUMEHSTh PA3IUYHbIE METOJbI M 3alpochl TPH TOUCKE U oTOOpe HHpOpMauu u
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOMUMBIX [JIs BBIMONHEHUS Y4YeOHBIX U TO3HABATENbHBIX 3a7a4
ONpeAeNéHHOro TUMa, MPHOOpPEeTeHHWe OmbITa B  00JacTM  HMCHOJB30BaHUSA  HHGPOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHUW, OBJIAJIEHUE KYJbTYpOW aKTUBHOTO HCIIONb30BAHUS Pa3IMUYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITEILHO BHIOMPATh ONTUMAIBbHYIO (OpMY MpeacTaBieHUs WHPOPMAIUU U
WUTIOCTPUPOBATH pelIaeMble 3ajaui HECIOKHBIMU CXeMaMH, JuarpaMMaMu, ApyruMu Gopmamu rpaduxu
M UX KOMOMHAITUAMU;

YMEHHE UCTIONB30BaTh U aHAJIM3UPOBATH B MpoIlecce yueOHOW U MCCIeN0BATENbCKON AESITENFHOCTH
MH(OPMALIMI0O O BIHUSHUU TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SMCTBAa M TpPaHCIOpPTa Ha COCTOSIHUE
OKPY’KaroILEeH IPUPOIHOHN CPEIBI.

KoMMyHuKaTHUBHBbIE YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:



YMEHHUS 3a7[aBaTh BOMPOCHI (B X0/i¢ [Uaiora u (Win) AUCKYCCHH) TIO CYIIECTBY 00CYX1aeMOM TEMBbI,
(dbopMyIpoBaTh CBOM MPEIOKEHHUSI OTHOCUTEIBHO BBIMOIHEHUS MPEATIOKEHHOM 3a/1a4H;

YMEHHSI NPEICTaBIATh IIOJIyYEHHBIE pE3yJbTaThl I103HABATEIBHOW JAEATEIBHOCTH B YCTHBIX U
MACBMEHHBIX TEKCTaX; JeJaTh IPE3CHTALHI0 PE3YJbTATOB BBINOIHEHUS XUMUYECKOIO 3KCIEpPHUMEHTa
(;1rabopaTopHOTrO OMBITa, Ta00PATOPHOI PabOTHI IO UCCIIEJOBAHUIO CBOWCTB BEILIECTB, YUEOHOTO MPOEKTA);

YMEHHSI y4yeOHOro COTPYAHHMYECTBA CO CBEPCTHHUKAMM B COBMECTHOW I103HAaBaTEIbHOM U
MCCIIIOBATENILCKONW JIEATENBHOCTA TPU PEIICHHH BO3HHKAIOIIMX MpoOjeM Ha OCHOBE ydéra oOLImx
WHTEPECOB U COTJIacOBaHUA MO3ULMNA (0OcykJeHus, OOMEH MHEHHUSIMHU, «MO3TOBbIE IITYpPMBI,
KOOpJMHALUSI COBMECTHBIX JIEHCTBUM, OIPEAEICHUE KPUTEPUEB 110 OLIEHKE KAayecTBa BBINOJIHEHHOMN
paboTHI U ApYyTHE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUS:

YMEHUE CaMOCTOSITENIBHO ONpPENesATh LEIu JACSITENbHOCTH, IJIAHUPOBAaTh, OCYILECTBIISTH,
KOHTPOJIMPOBATh W TIPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTH, BHIOMpATh Hambosee
s¢deKkTUBHBIE CIIOCOOBI peUIeHHUs] YUeOHBIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSITENIbHO COCTaBISATh WUIIU
KOPPEKTUPOBATh IIPEIJIOKEHHBIA aIrOPUTM JCHCTBUN IIPU BBIIOJHEHUH 3aJaHUM C YYETOM IOJYyYECHHS
HOBBIX 3HaHUH 00 M3y4aeMbIX O0BbEKTaX — BEUIECTBAX U PEaKIHIX, OIICHUBATh COOTBETCTBUE MOJIYYEHHOTO
pe3ysibTaTa 3asBJICHHOW LI€IM, YMEHHUE MCIOJIb30BaTh M AHAJIU3UPOBATh KOHTEKCTHI, NpEAJIaracéMble B
YCIIOBUHM 3aJaHUI.

HNPEAMETHBIE PE3YJIbTATbBI

B cocraBe npeaMeTHBIX pe3ynbTaToOB [0 OCBOCHHIO 00S3aTENLHOTO COJIEP)KaHUs, YCTAHOBICHHOTO
JTaHHOU (enepaibHON pabodeld MporpaMMOid, BBIICISIFOT: OCBOCHHBIE OOYYArOIIMMHUCS HayIHBIC 3HAHUS,
YMEHHUS U crocoObl NeiCTBUi, crierupudecke Ui MpeaIMeTHOM o0aacTu «XUMHUS», BUABI JESTEIbHOCTH
[0 TOJIYYEHHUIO HOBOT'O 3HAHMsS, €ro MHTEpIpETaluy, NpeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX M HOBBIX CUTYaIUsX.

K xonmy oOyuenus B 8 kijacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPAXKaTh
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

» PpacKpbIBaTh CMBICT OCHOBHBIX XUMHUECKUX MOHATHI: aTOM, MOJIEKYJIa, XHMUYECKHIA JIEMEHT, TIPOCTOE
BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAS U HEOJAHOPOJHAs), BAIECHTHOCTh, OTHOCUTEIIbHAS
aTOMHasi M MOJEKyJsipHas macca, KOJIMYECTBO BELIECTBAa, MOJIb, MOJIIpHAas macca, maccoBas J0Js
XUMHUYECKOTO DJIEMEHTa B COEIWHEHUHU, MOJISIPHBI 00BEM, OKCHI, KHUCJIOTa, OCHOBAaHHE, COJb,
ANEKTPOOTPHULATEILHOCTh, CTENEHb OKHMCIEHUS, XUMHUYECKas peaklus, KiIacCU(PHUKalus peakLuid:
peaKkIMM COEAMHEHUS, PEAKIMU PA3JIOKEHMs], PEaKUUd 3aMELIeHUs, peakuu oOMeHa, 9K30- H
SHIOTEPMUUYECKHE PEAKIMU, TEIIOBOW 3(PGEKT peakiuu, sSapo aToMa, IJIEKTPOHHBIA CIIOW aToMa,
aTOMHasi OpOuTalb, PaJuyCc aToMa, XUMHUYECKas CBS3b, MOJISIPHAS U HENOJSpHAs KOBAJIEHTHAs CBA3b,
MOHHasl CBSI3b, NOH, KATHOH, aHUOH, PacTBOP, MaccoBasi JI0JIs BellecTBa (MPOLIEHTHAs KOHLEHTPAallKs) B
pacTBope;

» WUIIOCTPHPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHSITHH W TMPHUMEHSATh J3THU TOHATUS TPU
OIMCAaHNU BELIECTB U UX NPEBPALLEHUN;

» HCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUIS COCTaBJICHUS (HOPMYJT BEIIECTB M YPaBHEHUH XUMHUECKUX
peakuuii;

» ONpeNensiTh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COCJWHEHHSIX, CTEIEeHb OKHCICHUS
9JIEMEHTOB B OWHApHBIX COEIMHEHMSAX, MPHUHAMAICKHOCTh BEIIECTB K ONpEAeNEHHOMY Kiaccy
cCOoeMHEHNI 1o ¢opMyliaM, BUJ XUMHUYECKOW CBA3M (KOBaJIeHTHAass U WOHHAas) B HEOPraHMYECKHUX
COEIMHEHUSX;

» packpbiBaTh cMbici [lepuomuueckoro 3akona JI. M. MeHmeneeBa: JeMOHCTPUPOBATH MOHMMAHHE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHUX JIEMEHTOB OT MX MoJiokeHus B [leprmonndeckoit
CHUCTEME, 3aKOHOB COXpPaHEHHUSI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISPHOTO
yudeHus, 3akoHa ABoraapo;

> ONHUCHIBATh M XapaKTepu30BaTh TabIMuHyo popmy [leproandeckoii cCHCTEMBI XUMUYECKHAX 3JIEMEHTOB:
pa3nuyath MOHATHUS «TJaBHas noArpymnmna (A-rpynmna)» u «mnobdouyHas noarpynmna (b-rpynmna)», Mansie u
0oJbIIME TEepUONbl, COOTHOCUTH OOO3HAUeHHUs, KOTopble uMeroTca B Tabmuue «llepuoguueckas
cucreMa XuMuueckux aeMeHToB JI. M. MenneneeBa» ¢ 4YMCIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHUS
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aTOMOB XMMHYECKHUX IJIEMEHTOB (COCTaB | 3apsili Aapa, 00IIee YHUCIIO0 FIEKTPOHOB M paCIpe/IeICHHE UX
T10 DJICKTPOHHBIM CJIOSIM);
KJIACCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTAaHUYECKUE BEIIESCTBA, XUMHUYECKHE peakuuu (1o
YHUCITY ¥ COCTABY YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, IO TEIIOBOMY YD PEKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHUE CBOWMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPK/as OMUCAaHHE MpPUMEpPaMH MOJEKYJISPHBIX YpaBHEHUN COOTBETCTBYIOIIMX XUMHYECKHX
peaKuuii;
MIPOrHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Ka4eCTBEHHOI'O COCTaBa, BO3MOXHOCTHU
MPOTEKAHUS XUMHUECKUX TPEBPAIICHUIN B PA3INIHBIX YCIOBUSX;
BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISAPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIO
XHUMHAYECKOT0 JIEMEHTa 10 (hopMyJie COSIMHEHNUs, MACCOBYIO JOJIO BEIIECTBA B PAaCTBOpPE, IPOBOJIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peakinu;
MPUMEHSITh OCHOBHBIC OIEPAIMH MBICIUTEIBHON JEATeTbHOCTH — aHallu3 W CHHTE3, CpaBHEHUE,
000011IeHIEe, CUCTEMATU3AIIHIO, KJIaCCU(UKALINIO, BBISIBJICHHE TPUUYNHHO--CIEICTBEHHBIX CBSI3eH — Ui
W3YYCHHSI CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIUH, €CTeCTBEHHO-HAYYHBIC METOJbI MO3HAHUS —
HabIt0/IeHne, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH );
CJIeIOBATh MPAaBHJIaM TOJB30BaHUsI XUMUYECKOU TIOCYION 1 1a00paTOpHBIM 000pYIOBaHUEM, & TAKKE
mpaBwiaM OOpalleHus C BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHUSMH TIO BBIIOJHEHUIO
a00PaTOPHBIX XUMHUYECKUX OIBITOB TIO IMOJTYYCHHIO U COOMPAHUIO ra3000pa3HBIX BEUIECTB (BOIOpOAA
U KHUCIOpOZa), TMPUTOTOBIEHUIO PACTBOPOB C OMNpEAENEHHOW MaccoBOM JoJiell pacTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh M MPOBOAWTH XUMHYECKHE DKCIICPHUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB
1iesnouel ¥ KUCIIOT C MOMOIIBI0 HHIUKATOPOB (JakMyc, ¢heHondraaer, METUIOPAHK U IPYTHeE).

K koniy oOyuenus B 9 kjacce mpeaMeTHBIC pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaKkaTh

c(OPMHUPOBAHHOCTh y O0YYAIOIUXCSA YMEHUI:

>

pPacCKpbIBaTh CMBICJII OCHOBHBIX XMMWUYECKHUX IOHATHM: XMMHYECKUHI DJIEMEHT, aTOM, MOJEKYJa, HOH,
KaTHUOH, aHUOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD,
CTETIEHb OKHUCIICHUS, XUMHUYECKasi PEaKIHsi, XUMHUECKasi CBSA3b, TEIUIOBOH 3P (PEKT peakiuu, MOJb,
MOJIApHBIA  00BEM, pacTBOp, DSIEKTPOJHUTHI, HEIIEKTPOIMUTHI, SJICKTPOJIUTHYECKAS AUCCOIHAIINS,
peaknuu HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOE pPaBHOBECHE, OOpaTUMbIE M HEOOpaTUMbIe
peaKly, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, OKHCIUTEIb, BOCCTAHOBUTEIb, OKHCIICHUE U
BOCCTAHOBJICHHE, a/UNIOTPONHsS, aM(OTEpHOCTb, XUMHUYECKass CBs3b (KOBaJEHTHas, WOHHAas,
MeTaJuIn4ecKas), KpucTajulndeckas pemérka, KOppo3us METaIoB, CIUIaBbl, CKOPOCTb XMMHYECKOMH
peakuuu, npeaeabHo qonyctumas konuentpanus [1/IK Bemectsa;

WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX IOHATUNH M NPUMEHATH ITH IOHSITHS NpU
OINMCAaHUU BELIECTB U UX MPEBPALLEHUM;

HCIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY JJISl COCTaBJIEHUS! (POPMYIT BELIECTB U YPaBHEHUH XMMUYECKUX
peaKIunii;

OIIPEAEIATh BaJCHTHOCTh U CTENEHb OKHCIECHUS XMMHUYECKHUX JIEMEHTOB B COEIMHEHUAX Pa3IMYHOIO
COCTaBa, NPUHAJUIEKHOCTh BELIECTB K ONPEAENEHHOMY Kjaccy COEIMHEHUN mno ¢GopmylaM, BUJ
XUMHUYECKON CBSA3M (KOBaJEHTHAs, MOHHAsI, METAJNINYECKasi) B HEOPraHUYECKUX COCTUHEHUSX, 3aps]
MOHA M0 XMMHUYECKOH (popmyrie, XapakTep Cpe/ibl B BOAHBIX PacTBOpax HEOPraHMYECKUX COECTUHEHHI,
THI KPUCTAJUTMUECKOHN PEIETKH KOHKPETHOT'O BEILIECTBA;

packpsiBaTh cMbica [lepuonnueckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATh €0 MOHUMAHUE:
OIMCHIBATh M XapaKTepu30BaTh TabIuunyto Gopmy [leproanyeckoit CHCTEMbl XUMUYECKHX 3JIEMEHTOB!
pa3nuyath MOHITHS «TJaBHas noarpynna (A-rpynna)» u «nodounas noarpynna (b-rpymnmna)y, manbsie u
OosblIe TIEPUOJIbI, COOTHOCUTH OOO3HAYEHMS, KOTOpbIE HMMEIOTCS B IMEPHOAMYECKOW Tadiuie, C
YHCJIOBBIMU XapaKTePUCTHKAMH CTPOEHHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj sjpa,
o0IIee YHUCIO BIIEKTPOHOB U paclpesieleHue HX IO AJIEKTPOHHBIM CJI0sIM), OOBSCHATH O0IIue
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB M MX COCIMHEHMI B IIpe/esiax MAJIbIX EPUOJIOB U
IIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

KJIaCCU(UIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPIaHWYECKUE BEIECTBA, XUMHYECKHE peakiuu (1o
YHUCIy M COCTaBy YYacTBYIOIIMX B PEAKLUH BEIIECTB, MO TEIIOBOMY 3(PQEKTy, M0 H3MEHEHHIO
CTETEeHEN OKUCIICHNUS XUMHUYECKUX 3JIEMEHTOB);
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XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CIICUPHUUECKIE XUMUYECKHE CBOWCTBA MPOCTHIX M CIOKHBIX
BEUICCTB, IOATBEP)KJas ONUCAHUE MPUMEPAaMU  MOJIEKYJSPHBIX W HOHHBIX  YPaBHEHHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

COCTaBJIATh YPAaBHEHUS DJJICKTPOIMTHYECKOM AMCCOLMALMM KUCJIOT, LIEJIOYEHd W COJICH, IOJIHBIE U
COKpaIéHHBIE YpaBHEHHMsS pEaKUMid HOHHOTO OOMEHA, YpaBHEHHS pPEaKUWd, MOATBEPKIAIOIINX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JIMYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUI IOCPEICTBOM COCTaBJICHMUS
JIEKTPOHHOIO OajaHca 3TUX PEAKIIMT;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HX CTPOEHHS, BO3MOXKHOCTH IPOTEKAHUS
XMMHMYECKHX IPEBPAILECHUN B PA3JINYHBIX YCIOBHUSAX;

BBIUUCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MAacChl BELIECTB, MAaCCOBYIO JOJIO
XMUMHUYECKOI0 JIEMEHTa 10 (hopMyJie COEUHEHUS, MAaCCOBYIO JIOJIIO BEILECTBA B PAaCTBOPE, IPOBOAUTH
pacy€Thl O YPaBHEHUIO XMMHUYECKON PEaKIINU;

co0Jr01aTh MpaBuiIa MOJI30BAHUS XUMHUECKONW MOCYN0H U 1abopaTopHbIM 000pYIOBAaHUEM, & TaKXKe
IpaBujIa 0OpalieHus C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIMSAMU IO BBITIOJHEHUIO JTA00PaTOPHBIX
XMMHUYECKHX OIBITOB MO NOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (AMMHUAKa U YIJIEKHUCIOrO
rasa);

IIPOBOAUTH PEAKIMH, MOATBEPHKAAIOIIME KAUYECTBEHHBIM COCTaB PA3JIMYHBIX BELIECTB: PACIIO3HABATH
OIBITHBIM TYTEM XJIOPHI-, OPOMU-, HOOUI-, KapOoHaT-, hocdar-, CHIMKAT-, CyIb(ar-, THAPOKCU-
VOHBI, KaTHOHbl aMMOHMsI U HMOHBI M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOAHBIX pacTBOpax
HEOpPraHUYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OIEpallM¥ MBICIUTENBHON AEATEIbHOCTH — AaHAIU3 U CHHTE3, CpPaBHEHUE,
0000111IeHIE, CHCTEMATHU3aNIO0, BBISIBICHUE IPUYMHHO-CIICICTBEHHBIX CBSI3€H — /ISl M3y4EHHs CBOWCTB
BEIIECTB M XHWMHUYECKHUX pEeaKIHil, eCTeCTBEHHO-Hay4yHble METOJbl I03HaHUA — HaOIIoIeHHe,
U3MEpEeHue, MOAECIMPOBAHNE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIH).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
Ne HaumeHoBaHue pa3aesioB U TeM Koauecrso 1acos DJieKTpoHHbIe (H(POBbIE)
n/n MPOrpaMMbl Bcero Konrpoanrre | Mpaxrireckue o0pa3oBaTeIbHBIE pecypchl
padoThI padoThI
Pa311e.]1 1. HepBOHaanIbeIe XUMHYECKUEC NNOHATUA
1] o o | s ;| siomora o
https://m.edso0.ru/7f41837¢c
JIeSITEIILHOCTH YeJIOBEKa
1.2| BemecTBa U XUMHYECKUE PEAKIIHH 15 1 h ttpss;drgipéz;?fu%follli837c
Hroro no pazgeny 20
Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
21 Boznyx. Kucnopoa. [Tonstue 06 5 but6mmoreka [IOK
' OKCHIaxX https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonsitue o kucnorax u 8 1 but6mmoreka [IOK
' COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBaHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnmnoreka [HOK
' COEIMHEHUI https://m.edso0.ru/7f41837¢c
Hroro no pazneny 30

MenneneeBa. CTpoenne aToMoB. XuMHYeCKasi

Paznen 3. llepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuyeckunx 3jaementon /1. U.
cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIEC PeaKIIUH

Ilepuonuueckuii 3aKOH U

31 [lepuoauueckast cucrema 7 bubnmnorexka HOK
' XUMHUYECKUX dieMeHToB []. U. https://m.edso0.ru/7f41837c
Menpnene-esa. CTpoeHne aToMa
32 Xumuueckas cBsizb. OKHCIUTEIBHO- 8 1 bubmuorexa [IOK
' BOCCTAHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/7f41837c
bubnuorexa [JOK
Hroro mo pasgery 15 https://m.edsoo.ru/7f41837c
PeszepBHoe Bpemst 3 bubmorexa LOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
ITPOIT'PAMME
9 KJIACC
Ne HaumeHnoBaHue pa3aesioB U TeM Kouitiectso yacos JnexkTpoHHble (HudpoBLIEL)
Konrpoabubie | [IpakTnueckue
n/m NPOrpaMmbl Bcero paboTsi paGors: o0pa3oBaTebHbIC PECypChI
Pa3nen 1. BemecTBO M1 XMMH4YeCKHE PeaKINH
11 [ToBTOpenue u yriuyoneHue 3HaHUN 5 1 bu6nuoreka [JOK
"™ | OCHOBHBIX pa3/IesoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnmoreka [JOK
' XMUMHYCCKUX PeaKimi https://m.edso0.ru/7f41a636
13 DNEeKTPONUTHYECKAs JUCCOLIUALIMSL. 8 1 1 bubnunorexa LIOK
XUMHYECKUE PEaKIMK B paCTBOPax https://m.edso0.ru/7f41a636
Hroro no paszneny 17
Pazngen 2. Hemerasuibl M MX COeIMHEHMSI
21 OO011ast XapakTepUCTHKA XUMHYECKUX 4 1 bubmuoteka [IOK

anemeHToB VIIA-rpynmsl. ["anorenst

https://m.edso0.ru/7f41a636
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' PYIIIbL. £-€p https://m.edsoo.ru/7f41a636
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' TPYIHBL. ’ https://m.edsoo.ru/7f41a636
dhochop 1 UX cCoeTMHCHHS

o oo el | oo

' L ATTPYIIBL 7 TIEPOA https://m.eds00.ru/7f41a636
KPEMHUH M UX COCAMHCHUS
Hroro no pazgeny 25

Pa3znen 3. MeTa/JIbl H HX COeAMHEHUS
. bubmnoreka IJOK
31 Obmmme cROACTEA METAIIOR 4 https://m.edsoo.ru%f41a636
39 Baxkueiinire MeTallIbl 1 MX 16 1 5 bubnunoreka LIOK
' COEUHEHHS https://m.edso00.ru/7f41a636
Wroro mo pazneny 20
Pasznea 4. Xumus U oOKpysKamomas cpeia
41 BeniecTBa u maTepuansl B KU3HU 3 bubnunoreka LIOK
' YelloBeKa https://m.edso00.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmnorexa [JOK
https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

[TPOTPAMME
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