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HOSACHUTEJ/IBHAS 3AITNCKA

[Iporpamma 1o XMMHUM Ha YpPOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs COCTaBJIEHa Ha OCHOBE TPEeOOBaHWIT K
pe3ysibTaTaM OCBOCHHS OCHOBHOH  00pa3oBaTenbHONW MpOrpaMMbl  OCHOBHOrO  oOmero oOpasoBaHus,
npezncraBieHHBX B @T'OC OO0, a Taxke Ha OcHOBE (heaepaisHON pabodeil mporpaMMBbl BOCHHTAHUS U C YIETOM
KOHIICTIIINH TIPETiofaBaHus y4deOHOro mpeaMmera «XWMHsS» B 00pa3oBaTelNbHBIX OpraHU3aIsix Poccuiickon
®denepanuu.

IIporpamma o XuMuM Ha&T MpeCTaBICHUE O IEeTIX, 00Mmel cTpaTerni 00y4YeH s, BOCIIUTAHUS W Pa3BUTH
o0OyJaromuxcs CpencTBaMH YYeOHOTO TIpeAMeTa, YCTaHaBIHBAaeT 0O0s3aTeNbHOE TIPEIMETHOE COAEp KaHHe,
IpeaycMaTpuBaeT pacHpefesieHue ero Mo KjiaccaM M CTPYKTYpHpPOBAaHUE IO pasfeslaM U TeMaM IPOrpaMMBbl IO
XUMMH, OINpenAenseT KOJIMYECTBEHHBIE M KAuyeCTBCHHbBIE XapaKTEPHCTUKU COAEPKaHMSA, PEKOMEHIYEMYIO
MOCJIEIOBATEIEHOCTD M3YUCHUS XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKHA y4eOHOTO
nporecca, BO3PAaCTHBIX OCOOEHHOCTEH OOYYalOIIMXCs, ONpelessieT BO3MOXKHOCTH IpeaMeTa Ui peau3aluu
TpeOOBaHUII K pe3yiabTaTaM OCBOCHHUsSI OCHOBHOI 0Opa3oBaTeNbHON HpOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHms, a TakKe TpeOOBaHMH K pe3ysibTaTaM OOyYeHHS XMMHHM Ha YpOBHE Ileliell M3y4deHHs IMpeaMeTa U
OCHOBHBIX BUIOB Y4€OHO-TIO3HABATEIIFHON IEATEIFHOCTH 00YUAIOMIEr0Cs 10 OCBOCHHUIO YIeOHOTO COIep KaHuUs.

3HaHME XUMHUU CIY)KUT OCHOBOI1 [1s1 pOPMHUPOBaHHSI MUPOBO33PEHHsI 00Y4aIOIIErocs, €ro MpeICTaBICHHH O
MaTepUabHOM CIOMHCTBE MHpaA, BaXHYI0 pOJIb HrpaloT (QOpMUpYEeMble XUMHEH TPENCTaBICHUS O
B3aMMOTIPEBPAIICHUSIX YHEPTUH M 00 SBOINIOIUH BEIIECTB B MPHPOJIL, O MYTSIX PEUICHHS TIIOOAIBHBIX IPOOIEM
YCTOWYUBOTO Pa3BUTHUS YEJOBEUECTBA — CHIPhEBOM, SHEPreTUUECKOW, MUILEBON M HKOJOTHYECKO 0e30MmacHOCTH,
mpo6ieM 3paBOOXpaHEHHSI.

N3yuyenune xumuu:

CIOCOOCTBYET peasiu3alii BO3MOXKHOCTEU Ui caMopa3BHTHs U (OPMHUPOBAHMS KYJIbTYPbl JMYHOCTH, €&
o0r1elt 1 QyHKIIMOHAIBHON TPAMOTHOCTH;

BHOCHT BKJaJ B ()OPMHUPOBAHWE MEIIUICHUS M TBOPYECKHX CHOCOOHOCTEH 00ydarommuxcs, HaBBIKOB HX
CaMOCTOSTENIFHON y4eOHOW NeATeIbHOCTH, IKCIIEPAMEHTANBHBIX H UCCIIEIOBATEIFCKUX YMEHUH, HEOOXOAUMBIX KaK
B TIOBCEJIHEBHOM KHM3HH, TaK U B MPOPECCHOHAIBHON IESTEIbHOCTH;

3HAKOMMUT CO CHCHI/I(I)I/IKOI\/’I Hay4YHOI'0 MBINIJICHUSA, 3aKJIaAbIBA€T OCHOBBI IICJIOCTHOI'O B3IJidga Ha €AUHCTBO
MPUPOABI U YEJIOBEKA, SBISCTCS OTBETCTBEHHBIM 3TalioM B (DOPMHUpPOBAHWU €CTECTBEHHO--HAYYHOH T'PaMOTHOCTH
oby4aromuxcs;

croco0cTByeT (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAYUHBIM 3HAHUSM, K IPUPOJE, K
YeIIOBEKY, BHOCUT CBOU BKJIA] B 9KOJIOTHYECKOE 00pa30BaHKE O0YJIAFOITIXCS.

JlaHHBIC HaTpaBJICHUS B 00yYEHUH XUMHHU 00eCTIeYMBArOTCS CrieIM(HKOI comepikaHus yaeOHOTO TpeMeTa,
KOTOpLIﬁ SABJIACTCA NEAArorudyeCK aJaliTUpOBaAHHBIM OTPAXKECHUEM 0a3oBoOt HayK1 XUMHH Ha OHpeI[eHéHHOM 9TaIre
€€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO O0IIero oOpa3oBaHHS OPHEHTHPOBAH HAa OCBOCHHE OOYYAIOIIMMUCS
CHUCTEMBI TIIEPBOHAYAIIBHBIX MOHATHHI XUMHHU, OCHOB HeOpFaHH‘IeCKOﬁ XUMHHU U HEKOTOPBIX OTACIbHBIX 3HAYUMBIX
HNOHATHHA OPraHUYECKON XUMUHU.

CrpykTypa conmepKaHHsS MPOTPaMMEI [0 XUMHH C(QOPMHpPOBaHA HAa OCHOBE CHUCTEMHOTO IOAXOAa K e€
N3Yy4YCHUIO. CouepmaHHe CKJIaabIBACTCs HU3 CHUCTEMBI MOHATHH O XMMHUYECKOM DJIEMEHTE U BCIIIECTBE U CHUCTEMBI
MOHATHH 0 XUMUYECKOH peakimn. O6e 3TH CHCTEMBI CTPYKTYPHO OPTaHW30BaHbI TI0 MPHUHITUITY TOCIEA0BAaTEIFHOTO
pa3BUTHA 3HAHUH HA OCHOBE TEOPETHUECKHUX MPEACTABICHUN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHNUS;

— Ilepuoanueckoro 3axona J{. . MeHnzeneeBa kak OCHOBHOT'O 3aKOHa XUMUU;

— Y4EHUs O CTPOCHUH aTOMa U XUMHYECKOH CBSI3Y;

— NIPEJCTaBJICHUH 00 3JIEKTPOIMTHIECKOH IMCCOMAIIMY BEIIECTB B PACTBOPAX.

TeOpeTI/I‘IeCKI/Ie 3HaHUA pacCMaTpUBaIOTCA HAa OCHOBE OMITUPUYCCKHU TMOJTYUCHHBIX U OCMBICJICHHBIX (baKTOB,
pa3BUBAIOTCS IOCIEJOBATENIFHO OT OJHOTO YPOBHA K JAPYrOMY, BBINONHAA (QYHKOIHH OOBACHEHHS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOMKHOCTEH MPAKTHUECKOTrO MPUMEHEHUS U MOIYYEHUS HU3Yy4aeMbIX
BEIIIECTB.

OcBoeHHe MPOTPAMMBI [0 XHMHH CHOCOOCTBYeT ()OPMHUPOBAHHIO TIPEACTABICHHS O XHUMHUYECKOH
COCTaBIISIOLIEH HAYYHOM KapTUHBI MHUPA B JIOTHUKE €€ CUCTEMHOW MPHUPOJIbL, LIEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY
3HAHUIO U METOJaM IMO3HaHUS B Hayke. M3ydyeHue XUMHU NPOUCXOAUT C TPHUBIECYEHUEM 3HAHUH U3 paHee
M3YYCHHBIX YUEeOHBIX MpeaMeToB: «OKpyxKaromuii Mupy», «buonorus. 5—7 knaccei» u «Pu3nkKa. 7 KJ1accy.



IIpr w3ydeHNMM XWMHH TPOUCXOAWUT (OPMHPOBAHHE 3HAHUII OCHOB XMMHUYECKOW HAyKH Kak o0O01acTu
COBPEMEHHOTO €CTECTBO3HAHMS, PAKTUUECKON NEATETHHOCTH YEJIOBEKAa W KaK OJHOTO M3 KOMIOHEHTOB MHPOBOH
KYJIBTYpHl. 3afaya y4eOHOrO MpeMeTa COCTOUT B (POPMHPOBAHUU CHCTEMBI XUMHUUCCKHX 3HAHUHA — Ba)KHEHIINX
(aKTOB, NOHATHIH, 3aKOHOB W TEOPETHYECKUX IIOJIOKEHUH, MOCTYIHBIX O0OOIIEHHH MHPOBO33PEHYECKOTO
XapakTepa, si3bIKa HayKW, B MPHOOIIEHNN K HAYYHBIM METOJaM ITO3HAHUS MPU W3YYCHHUH BEMIECTB M XUMHUYECKUX
peakuii, B (GOPMUPOBAHNN W PAa3BUTHH MO3HABATEIHHBIX YMEHHUH M UX MPUMEHEHUH B y4eOHO-TTO3HABATEINEHON U
yueOHO-HMCCIIeI0BATENLCKOM  JIEITEIbHOCTH, OCBOCHMHM NpaBWiI 0e30MacHOro OOpalieHUs] C BELIECTBAMHU B
MOBCEIHEBHOM JKU3HU.

[Ipr m3ydeHNH XMMUM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs BakKHOE 3HAUCHHE MPHOOPENTH TaKHe
LeNH, KakK:

— (hopMUpOBaHKE WHTEUICKTYaIbHO PAa3BUTOW JUYHOCTH, TOTOBOW K CaMOOOPA30BAHUIO, COTPYIHUYCCTRY,
CaMOCTOSTETFHOMY TIPHHATHIO PEIICHHH, CIIOCOOHO aganTupoBaThes K OBICTPO MEHSIOIINMCS YCIOBHSAM JKU3HHU;

— HanpaBJeHHOCTh OOY4YEeHWs Ha CHUCTEMAaTHYECKOe IPHOOIIEHHE OOy4aromMXcsS K CaMOCTOSATEIbHOW
MO3HABATEIILHOW JIEATCIPHOCTH, HAyYHBIM METOJaM TIO3HAHHS, (DOPMUPYIOIIMM MOTHBAIUI0 U Pa3BUTHE
CIIOCOOHOCTEN K XUMHUHU;

— ofecrieuyeHHE YCIOBHH, CIIOCOOCTBYIOIIUX IPHOOPETCHUIO OOYYArOIIUMUCS OIBITa pPa3HOOOpa3zHOU
JIeITENIbHOCTH, TIO3HAHWS W CaMOIO3HAHMSA, KIIOUEBHIX HABBIKOB (KJIIOYEBBIX KOMIIETCHLWH), HMMEIOIINUX
YVHHBEpCaJbHOE 3HAYCHHE AJIS Pa3IMYHBIX BUIOB ACATEIEHOCTH;

— ¢opmupoBanue o0mmel (QpyHKIMOHAIFHOW M €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH, B TOM YHCIIC yYMEHHH
OOBSCHATH M OIICHUBATH SIBIICHUS OKPYXKAIOLIETO MHpPA, UCIONb3Yysl 3HAHUSA U OMbBIT, MOJTYYCHHBIE MPU U3YYCHUH
XUMHH, TPUMEHATH WX MPHU PEUIeHUH MPOoOJIeM B TOBCETHEBHOM JKU3HH U TPYAOBOH AEATEILHOCTH;

— (opMupoBaHre y 0OydJarOIIHUXCS TYMAaHHCTHYCCKAX OTHOIICHUH, MOHUMAaHHUS LEHHOCTH XUMHYCCKHX
3HAHUU ISl BBIPAOOTKH JKOJIOTMYECKH IeJIeCO00Pa3HOro MOBEJCHUS B OBITY M TPYAOBOI JEATEIBHOCTH B LIENAX
COXPaHEHHUs CBOETO 3[J0POBbs U OKPYKAIOLIEH IPUPOJHON CPEIbI;

— pa3BHTHE MOTHBAIIMH K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M CaMOBOCIIHTAHHIO Ha OCHOBE
YCBOGHHSI OOIIEYETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BHIOOpY TpOQHIS M HAmpaBICHHOCTH
JlanbHEHIero o0y4eHus.

OO6miee 4MCIO 4YacoB, OTBEAEHHBIX A HM3YYEHHUS XMMHU Ha YpPOBHE OCHOBHOI'O 00IIEro obpa3oBaHus,
cocraBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJleni0), B 9 kitacce — 68 yacoB (2 yaca B HEJIENIO).



COJEP KAHUE OBYUYEHUS

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

IIpeamer xumuu. Poiab XMMHUM B )KM3HM 4esloBeKa. XUMHUS B cucTeMe Hayk. Tena u Bemecta. duznueckue
CBOICTBaA BelIECTB. ArperaTHoe COCTOsIHUE BelecTB. [IoHsATHE 0 MeTOAax MMO3HAaHUS B XUMMHU. UKCThIE BEleCTBa U
cmecu. CrocoObl pasJieNieHns: cMecel.

ATOMBI W MOJEKYJIBl. XUMHUECKHe 31eMeHThl. CHMBONBI XHMHYCCKUX 3JEMEHTOB. IIpocTeie U CIIOXKHEBIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHUE.

Xumnueckast ¢opmyna. BaleHTHOCTH aTOMOB XHMHMYECKHMX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemiecTB. OTHOCUTENbHAsg aToMHast Macca. OTHOCHUTeNIbHAasT MOJIEKYJIsipHas Macca. MaccoBasi IOJIsi XUMHUYECKOTrO
3JIEMEHTA B COCIUHEHUM.

KomuuectBo BemectBa. Mosb. MonsipHas Macca. B3auMOCBSI3b KOJIMYECTBA, MAaCChl U YUCIIA CTPYKTYPHBIX
eauHUI] BerecTBa. Pacyérel mo GopMynamMm XUMHICCKUX COCTUHCHUM.

Om3HuecKue ¥ XUMHUYECKUE SBICHUS. XUMHYECKas peakuus W e€ NMpHU3HAKWA. 3aKOH COXPAHEHHS MacChl
BeIIecTB. XUMUIECKUe ypaBHeHNs. Kitaccuukanns XuMUIecKAX peakuii (COeTNHEHHS, Pa3IIOKEHHS, 3aMEIICHS,
obmMeHa).

Xumuuecxkuii 3kcnepumenm:

3HAKOMCTBO C XHMHYECKOHW IOCYAOH, MpaBmiamMu padOTHl B J1a0OpaTopuul M TPUEMAMH OOpaIIeHUS C
Ja00paTOpPHBIM 000PYIOBaHUEM, H3YUYEHHE U ONUCaHHe (PU3NUECKUX CBOMCTB 00pa3[OB HEOPIraHUUECKHX BELIECTB,
HaOmonenue guznueckux (IMIaBjieHUe BOCKA, TasHUE JIbJa, PACTHPAHUE caXxapa B CTYIIKE, KUIIEHHE U KOHICHCALUs
BOJBI) M XUMHUYECKUX (TOPCHHE CBEUH, NMPOKATMBAHHE METHOW IMPOBOJOKH, B3aMMOACWCTBHE Mela C KHUCIIOTOMH)
SBJICHUH, HAONIOZCHHWE M ONHCAaHWE INPU3HAKOB NPOTEKAHMS XUMHUYCCKUX peakiuil (pasioxkeHue caxapa,
B3aUMOJICIICTBHE CEpHOM KHCIOTHI C XJIOpHIOM Oapus, pasznoxeHue ruapokcuna menu (Il) mpu HarpeBanum,
B3anMoJieiicTBre Jkeme3a ¢ pactBopoM coiu Menu (Il), m3ydeHme cmocoOOB pa3zmeneHus cMecei: C MOMOIIBI0
MarHuTa, QUIBTPOBaHNE, BHIIAPUBAaHUE, TUCTIUIAINS, XpoMaTorpadus, IpOBEICHHE OYNUCTKH ITOBAPEHHOMN COIH,
HaOJIOZIGHNe M OIMCAHUE pEe3YJbTaTOB IPOBEICHUS OIBITA, HWUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUs] Macchl,
CO3/1aHHe MOJIesIell MOJIEKYT (IIapOCTEPIKHEBBIX).

Baskneiilue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmechp rasoB. CocraB Bo3myxa. Kucmopony — asneMeHT M mpocTtoe BemiecTBo. Haxoxkaenue
KUCIIOpOAa B NpUpoje, (Gu3MYecKkue W XHMHUYeckHe cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue
kuciopoaa. CrocoOBl TOXYYEeHUs KHCIOpPOoJa B J1a0OpaToOpud W MPOMBINIICHHOCTH. KpyroBopoT Kuciopoaa B
npupoze. O30H — aITIOTPOIHAS MOJU(PHUKALINS KACIOPOIA.

TernoBoit 3ddexkT XUMHYECKOH peakiuuH, TEPMOXMMHUYECKHE YypaBHEHHsS, JK30- M OJHIOTEPMHUYECKHE
peakimu. TorumBo: yronb W MeTaH. 3arps3HEHHE BO3IyXa, YCHICHHE MapHUKOBOTO 3(PQeKTa, paspylicHHEe
030HOBOT'O CJIOSI.

Bopopon — anemMeHT U npocTtoe BeriecTBo. HaxoxaeHue Bojoposa B npupojie, Gu3n4eckue u XUMHUUECKHe
CBONCTBa, MPUMEHEHHE, CTIOCOOBI oTydeHusI. KUCIOTHI U COH.

MonsipHbIif 006EM Ta30B. Pacy&Thl M0 XMMUYECKUM ypaBHEHUSIM.

®usnyeckue cBoicTBa BOAblL. Boma kak pactBopurenb. PactBopbl. HachlllleHHBIE M HEHaChbILICHHbBIE
pacTBOphl. PacTBOpHMOCTE BemmiecTB B Boge. MaccoBas OIS BEIIECTBAa B PACTBOPE. XMMHUYECKHE CBOWCTBA BOMBI.
OcHoBanus. Posb pacTBOpOB B MpUpOAE M B KU3HU yesnoBeka. KpyroBopoT Bojabl B mpupoie. 3arps3HeHHe
NpUpOAHBIX BoA. OXpaHa ¥ 0UMCTKa MPUPOIHBIX BOJ.

Knaccudpukanus Heopranmdeckux coenuHeHnd. Oxcuapl. Knaccudukaiuss OKCHIOB: cOJie00pa3yromiye
(ocHOBHBIC, KHUCIOTHBIC, amdoTepHble) W HecolleoOpasyromue. HomeHknarypa okcuioB. Dusmyeckne u
XUMHUYECKHE CBOMCTBA OKCHIOB. [loyueHre OKCUuaoB.

OcHoBanus. Kiaccupukanust ocHOBaHWA: IENOYM ¥ HEPACTBOPUMBIE OCHOBaHMS. HomeHkmaTypa
ocHOBaHUU. PU3NUECKUE U XUMUUECKUE CBOMCTBA OCHOBaHUMU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Kimaccudukanus xucnor. Homenknatypa kucinoT. Ou3HdecKie U XUMHYECKUE CBOMCTBA KUCIIOT.
Psin aktuBHoctu MetaimioB H. H. bekerosa. [lonyuenue kucior.

Comm. Homenkmatypa coneii. u3nueckne n XuMU4IecKue cBoicTBa colieid. [lomydeHne coen.

I'enernueckas cBsA3b MEXKIY KJlacCaMU HEOPTaHUUECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

KadeCTBEHHOE ONpeACTICHUE COACP)KaHMs KHCIOPoaa B BO3AyXe, MOIydYeHHE, COOMpaHue, paclio3HaBaHUE U
M3ydeHIE CBOMCTB KHUCIOPO/Ia, HAOMIOICHIE B3aNMOICHCTBHS BEIIECTB C KUCIOPOJOM M YCIOBHUS BOSHUKHOBCHHUS U



MpeKpameHnss TopeHus (ToXxapa), O3HAaKOMJICHHE C O0pasllaMi OKCHIOB M ONHCaHWE HMX CBOICTB, IOIydeHHE,
coOupaHme, pacro3HaBaHNE U U3y9ICHHE CBOMCTB BOAOPOAa (TOpEHHe), B3aNMOICHCTBHE BOJOPOIa C OKCHIOM MEIH
(1) (BO3MOXHO HCIOJIB30BAHKME BHUICOMATEPHANIOB), HAOIIOJEHHE OOpPAa3IOB BEINECTB KOJMYECTBOM | MOJb,
UCCIICIOBAaHHE 0COOCHHOCTEH PACTBOPCHHUS BEIICCTB C PA3JIMYHON PacTBOPUMOCTHIO, MPUTOTOBICHHE PACTBOPOB C
oTpeneNéHHON MaccOBOW JI0JIe pacTBOPEHHOTO BEIIECTBA, B3aMMOACHCTBHE BOABI C MeTallaMH (HAaTpHUEM H
KaJpiyeM) (BO3MOXKHO HCIOJB30BaHHE BHICOMATEPHAIIOB), HCCIEIOBAaHHE OOpPa3llOB HEOPTaHWYECKHUX BEIIECTB
pa3IMYHBIX KJIACCOB, HAOJIOJICHUE M3MCHCHUS OKPACKU WHAWKATOPOB B PACTBOPAX KHUCIOT U IICJOYCH, H3yYCHUE
B3anMoieiicTBrs okcuaa meau (1) ¢ pacTBOpoM cepHOM KUCIIOTHI, KUCIOT ¢ METAJIAMH, PEaKIui HeHTpaIn3aIium,
MOJIy4eHNE HEPAaCTBOPHMEIX OCHOBAaHHH, BBITECHEHHE OJHOTO METaJUla JAPYTHMM M3 pacTBOpa CONH, PEIICHHE
9KCIIEPUMEHTAIIBHBIX 3aJ1au Mo TeMe «BajkHel e Kiacchl HEOPraHUUIeCKUX COSTUHEHUI.

Iepuonnueckuii 3axkon u Ilepuoamyeckasi cucrema xumudeckux 3jiemeHtoB JI. M. MenpaeineeBa.
CtpoeHue aToM0OB. XUMHYecKas cBA3b. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUH

IlepBbic MOMBITKU KJIACCU(PHUKAIIMKA XAMHUYCCKUX IJIEMEHTOB. [lOHATHE O Trpynmax CXOIHBIX 3JIEMEHTOB
(IIenoYHBIe W IICIIOYHO3EMENIBHBIC METAJUIbI, TaJOTCHbI, WHEPTHBIC Tra3bl). DJIEMEHTHI, KOTOpPhIE O00Pa3yIoT
aM(pOTepHBIC OKCHIBI ¥ THIPOKCH/IBL.

Ilepuonuueckuit 3axoH. Ilepumonmueckass cucreMa xumuueckux osaemeHtoB JI. M. Menneneesa.
KopoTtkomnepuognas ¥ aauHHOTEpHOAHAss (Gopmbl Ilepuoauueckoil CUCTEMbl XUMHUYECKuX diemeHToB [I. U.
Menneneesa. Ilepuonsl u rpymmbl. OU3NYECKUH CMBICH TOPSIKOBOTO HOMEpPa, HOMEPOB IIEPHONA W TPYIIIHI
JJIEMEHTA.

Crpoenne atomoB. CocrtaB aTOMHBIX siiep. M3otonbl. DnektpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK
aToMoB NepBeIX 20 xuMudeckux sjeMmeHToB llepmoamueckoit cuctemsl J[. M. MenneneeBa. XapakTepHCTHKA
XUMHUYECKOI0 3JIEMEHTA 10 ero nojoxxeHuto B [lepuoanueckoit cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHMsS pajadyca aTOMOB  XMMHMYECKHX  OJIEMEHTOB, METaJUIMYeCKUX U
HEMETANTNYECKUX CBOMCTB IO TPYIIaM U MEePHOIaM.

3nayenne [lepmommdeckoro 3akoHa M Ilepmoguueckoil CHCTEMBl XMMHUYECKHX JIIEMEHTOB UL Pa3BUTHS
Hayku U npaktuky. J[. . MenneneeB — yu€HbIN U IrpakIaHUH.

Xumnueckas cBsA3b. KoBasieHTHas (MOJsIpHAst M HETIOJIIpHAs) CBSI3b. DJIEKTPOOTPUIIATEILHOCTh XUMHUYECKUX
31emMeHTOB. MloHHas CBs3b.

Crenenp  okucneHus. OKHCIUTEIBHO--BOCCTAHOBUTENFHBIE — peakiuu. lIpomecchl  OKHCICHHS |
BOCCTaHOBJNEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3ydeHne 00pa3loB BEUICCTB METAJUIOB U HEMETAJUIOB, B3aMMOICHCTBUE THIPOKCUIA IIMHKA C PACTBOPaMHU
KACJIOT W IIENOYel, IMPOBEJCHHE OIBITOB, WITIOCTPUPYIOMUX MPUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuit (ropeHue, peakiuy pa3ioKeHUs, COSTUHEHHMS).

Mesicnpeomemnmnuie ceasu

Peanm3anuss MeXNpeIMETHBIX CBS3ed MpH W3YYCHHWH XHMHU B 8 KJacce OCYIIECTBISIETCS dYepes
WCIIONIb30BaHNE KaK OOIIMX eCTECTBEHHO--HAYYHBIX TMOHSITHH, TaK W TOHSATUH, SBISIOMUXCS CUCTEMHBIMH JIS
OTIIEIBHBIX MPEAMETOB €CTECTBEHHO--HAYTHOTO ITHKJIA.

OOme ecTecTBEHHO--HAyYHBIC TOHATHS: HAYYHBIA (DaKT, TUIOTE3a, TEOpPHUsS, 3aKOH, aHAIN3, CHHTE3,
KiIaccuUKaIus, MePUOTUIHOCTh, HAOIIOACHUE, SKCIICPUMEHT, MOICTUPOBAHUE, H3MEPEHHUE, MOICIIb, SIBIICHHE.

®dusznka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH, H30TOIIBI, PATMOAKTUBHOCTh, MOJIEKYJIA,
JNEKTPUYECKUI 3apsi]], BEIIECTBO, TeJIO, 00BhEM, arperaTHOe COCTOSHHE BEIIECTBA, Ta3, (YU3WYECKHE BEIHYMHEI,
€JMHUILIBI U3MEPEHUS, KOCMOC, TUIaHEeTh, 3BE€31b1, CoJHLE.

buonorwust: porocunres, apixanue, onochepa.

T'eorpadust: atmocdepa, rumpocdepa, MUHEpaNbl, TOPHBIC IMOPOJBI, TOJE3HBIC HCKOMAeMbIC, TOILIHBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemrecTBO M XUMHYeCKAsl peaKIusi

Ilepuonuueckuii 3axoH. Ilepuoanyeckas cucremMa xumuyeckux sinementoB . M. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPHOIO0B, KaIHS, KaJIbIIHS
1 UX COCIMHEHUH B COOTBETCTBHH C MOJIOKEHUEM DJIEMEHTOB B [IeprnoInIecKkoil CHCTEME M CTPOSHUEM MX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUYECKOW CBSI3U. THIBI KPUCTAIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB
BELIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKY U BUIa XUMHUECKOH CBSI3U.



Knaccudpukanmss u HOMEHKIAaTypa HEOPraHWYECKHMX BEINECTB. XHMMHUYECKHE CBOWCTBAa BEILECTB,
OTHOCSIIMXCS K pPAa3IMYHBIM KJIaccaM HEOPraHWYECKHX COCIWHCHUH, TEHETHYecKasl CBA3b HEOPTaHMYECKUX
BEIIIECTB.

Knaccudukanus XMMHUYECKUX peaklMid MO Pa3IM4YHbIM MpH3HaKaM (M0 YHCIY M COCTaBy y4YacTBYIOIIHX B
pEaKIiK BEIIECTB, MO TEIIOBOMY 3((EKTy, M0 M3MEHEHHUIO CTETIEHEH OKHCICHUS XHMHYECKHX AJIEMEHTOB, II0
00paTHIMOCTH, 10 YJaCTHIO KaTaln3aTopa). DK30- U SHAOTEPMHUUECKHE PEAKINH, TEPMOXUMHICCKUE yPAaBHEHHUS.

[lonsiTve 0 ckopocTH XuMmH4eckoi peakuuu. [loHsTHe 00 00OpaTUMBIX M HEOOPAaTHMBIX XUMHYECKUX
peakusix. [IoHATHE O TOMOTCHHBIX M TETEPOTEHHBIX peaknusx. [loHatue o katammse. IIoHATHE O XMMHYECKOM
paBHOBecHH. DaKTOPHI, BIUIONINE HA CKOPOCTh XMMUYECKON PEAKIIUH U MTOJI0KEHIE XUMHIECKOTO PaBHOBECHS.

OKHCIIMTETbHO-BOCCTAHOBUTEIILHBIE PEAKIMH, SJIEKTPOHHBIH OallaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBLHON
peakiuu. CocTaBleHHE YpPaBHEHHH OKUCIUTEIbHO--BOCCTAHOBHUTEIBHBIX pPEAaKLUIl C HCHOJIb30BAaHUEM MeEToJ]a
3JIEKTPOHHOTO OanaHca.

Teopus 2NIEKTPOIUTHUECKOW AMCCOLMAIMU. ONEKTPOJIUTBI U  HEIJIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHHU3M AUCCOLMALMY BEIIECTB ¢ PA3JIMUHBIMU BUJAMU XUMHUUecKoi cBsA3U. CreneHs qucconuanu. CHUIbHBIE U
CITa0bIe SIEKTPOITHTHL.

Peakimn noHHOro oOMEHa. YCIIOBHSA NPOTEKAHUS PEakIWii MOHHOTO OOMEHa, TOJIHBIE W COKpamEHHBIC
HOHHBIE YypaBHEHHs peaknuid. CBOHCTBa KHCIOT, OCHOBaHMH M CcoJell B CBeTe IMpeACTaBiICHUN 00
3NEKTPOIUTHYECKOH nuccornmanun. KadecTBeHHble peaknuy Ha HOHBI. [IoHsATHE O THApOIN3E COTeH.

Xumuueckuit IKCnepuMeHm:

O3HAKOMJIGHHE C MOJAEISIMHU KPUCTAJUIMYECKHX PEIETOK HEOPraHWYEeCKHX BEIIeCTB — METaUIOB U
HeMmeTalwioB (Tpadura M anmasa), CIOXKHBIX BEHICCTB (XJIOpHIa HATpPHUs), UCCICAOBAHHE 3aBUCUMOCTH CKOPOCTHU
XMMHYECKOH PEaKIMH OT BO3JICHCTBHS PA3IMYHBIX (PAKTOPOB, HCCIIEAOBAHUE SIICKTPOIIPOBOAHOCTH PACTBOPOB
BEIIIECTB, IpoIlecca TUCCOIMALMN KUCIOT, IIenoded U coiel (BO3MOXHO HCIHOJBb30BAHHE BUIEO MAaTEpUAJIOB),
MPOBEJICHUE OIBITOB, MUTIOCTPUPYIOIIUX NMPHU3HAKU MPOTEKaHHUs PeakiMii HOHHOrO oOMeHa (0Opa3oBaHMe Ocajka,
BBIJICTICHUE Ta3a, 00pa3oBaHNE BOJBI), ONBITOB, WITIOCTPUPYIONINX IPHMEPHI OKHUCIHTEIHFHO-BOCCTAHOBUTEIBHBIX
peaknuii (ropeHue, peaknuuy pas3lIoKEHHUs, COCIUHEHHS), Paclo3HaBaHWE HEOPTaHWYECKHX BELIECTB C IOMOIIBIO
KAa4YCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI, pCHICHUEC DKCIICPUMCHTAJIBHBIX 3aa4.

HemeTtannbl U UX coeANHEHHS

OOmas xapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpPHbIE CTENEHW OKUCIICHUS.
Crpoenne U (usnyeckre CBOMCTBA MPOCTHIX BELIECTB — TaJIOTEHOB. XHMMHUUYECKHE CBOMCTBA Ha NpHMeEpe XJopa
(B3aumozeHicTBHE € MeTajulaMH, HeMeTaUlaMM, Ienodamu). Xisopoogopod. ConsHass KHCIOTa, XMMHUYECKHE
CBOICTBa, MONyYeHHE, NpUMeHeHue. JleiicTBHe Xiopa M XJIOpOBOJOPOAA Ha OpPraHM3M 4eloBeka. Baxneimne
XJIOPHIBI M MX HAXOXKAECHHUE B IPUPOJIE.

O6mas xapaktepuctka 3yeMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEepHbBIE CTETICHH
okucieHnsa. CrpoeHne ¥ (DU3MUECKHE CBOMCTBA IPOCTHIX BEHIECTB — KUCIOPOAa M Cephbl. AJUIOTPOIHBIC
MOJIU(UKAINK KUCIOpPOAa W Cephl. XHMMHYECKHe cBoicTBa cepbl. CepoBOIOpOA, CTpoeHHE, (HU3MUYECKHe |
XUMHUYECKHE CBOMCTBA. OKCI/I}II)I CEPhI KaK MPEACTABUTEIN KUCJIOTHBIX OKCHUIOB. CepHaﬂ KHUCJoTa, (I)I/I3I/I‘-ICCKI/IC u
XMMHUYECKHE CBOWCTBa (0OIIME KaK MPEICTaBUTENs Kiacca KHCIOT M crelupuueckre). XUMHUYECKUE DPEakivy,
JIeXalue B OCHOBE MPOMBIIICHHOTO COC00a MoirydeHus! cepHoil kucnotsl. [Ipumenenne cepHoit kucnotsl. Conmu
CEpHOM KHCIIOTHI, KadeCTBEHHas peakinus Ha cyinbdarT-uoH. HaxoxkaeHue cepbl M €€ COeIMHEHHMH B INPHPOJIE.
XuMH4yeckoe 3arpsA3HECHUEC Opr)Ka}OHICI\/’I Cpe€abl COCTUHCHUAMU CEPBI (KI/ICHOTHBIG J0XKIH, 3arpA3HEHUE BO3ayXa U
BOJIOEMOB), CITOCOOBI €r0 IPEIOTBPAILCHHUS.

OOmas xapakrepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTEIIEHU
OKHCIICHHA. A30T, pacImpoCTpaHEHHE B TPHpone, (QU3MUECKHe M XUMHYEecKHe cBoiicTBa. Kpyromopor asora B
npupoje. AMMHAK, ero (PU3MUECKHe W XMMHYECKHE CBOICTBa, MojydeHHe W npuMeHeHue. CoJlM aMMOHUS, WX
(u3nyeckre U XUMHYECKHE CBOMCTBa, MpUMeHeHne. KauecTBeHHas! peakiys Ha HOHBI aMMOHHS. A30THasi KUCIIOTa,
e€ momyueHwe, (OU3MYECKHE M XUMHYECKHE CBOWcTBa (00me Kak TMPeACTaBUTENs Kilacca KHCIOT W
cnennupudeckre). Vicnoiap3oBaHNe HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAJIBHBIX yI00peHU. XUMIYECKOe
3arpsi3HEHHE OKpYXKaloIIeH cpelbl COCOUHEHHMSMH a30Ta (KHUCIOTHBIE IOXIH, 3arpsA3HEHHE BO3/yXa, MOYBHI H
BonoéMOB). Docdop, amrorpornHble Momupukanuu Gocdopa, ¢uU3HUECKHEe U XUMHUYECKHe CBoicTBa. OKCUA
dbocdopa (V) u pochopnas kucioTa, puznveckrue 1 XUMAIECKUE CBOICTBA, monydeHue. Vcnons3oBanue ¢hocdaTo
B KaueCTBE MUHEPAIBbHBIX Y100OpEeHHH.

OOmas xapakTepucTHka 35eMeHToB |V A-rpymmbsl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTepHbIE CTENEHU
OKHCJICHUS. YTJIEpOJ, aJIOTPOIHbIE MOAW(HKAINY, PACHPOCTPAaHEHHE B NPHPOJC, (PU3NUECKHEe M XHUMHUYECKHE
cBoiictBa. Ancopbumsa. Kpyrosopor yrimepona B mpupozme. OKcuAsl yriaepoaa, nx (HU3MYECKHE W XHUMUYECKHE



CBOWCTBa, NIefiCTBHE Ha JKUBBIC OPTaHW3MBI, TTONyUCHNE U MPUMEHEHHUE. DKOJOTHIECKHIE MPOOIEMBI, CBSI3aHHBIE C
okcuaoM yrieponaa (IV), runoresa rmob6aabHOTO MOTEIUICHUS KIIMMAaTa, MapHUKOBBIA 3D dekT. YTonbHas KuciaoTa u
e€ comu, ux (uU3MYECKHE U XUMHYCCKHE CBOWCTBA, IMOJIydeHHE U mNpHMeHeHHe. KadecTBeHHas peakius Ha
KapOOHAT-HOHBI. Mcronb30BaHNe KApOOHATOB B OBITY, MEIUITMHE, TIPOMBINUICHHOCTH U CETLCKOM XO3SHCTBE.

IlepBoHauanbHEIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHUSIX yriepona (MeTaH, 3TaH,
STHIICH, AaleTHICH, AITAaHOJ, TIHILEPWUH, YKCyCHas KucioTa). [IpupomHBle HCTOYHHUKH YTIEBOAOPOAOB (YTOJb,
MPUPOHBIHA ra3, He)Th), TPOIYKTHI HX TepepabOoTKU (OCH3MH), UX POJb B OBITY W MpPOMEBINUICHHOCTH. [ToHATHE O
OHMOJIOTHYECKH BaYKHBIX BEIISCTBAX: XKHPaX, OeNKaX, YIIeBOAaX — M MX POJH B XKU3HH 4YelIOBeka. MarepuanabHOE
€IMHCTBO OPraHMYECKUX U HEOPraHUYECKUX COCIUHEHUM.

Kpewmuuii, ero gu3uueckue ¥ XUMHUUYECKUE CBOMCTBA, MojydeHUe W npuMeHeHne. COeMHEHUS KPEMHUS B
npupoze. O6mue npencraieHus 06 okcuae kpemuus (1V) u kpemuueBoi kucinote. CHIUKATHI, HX UCIIOJIE30BAHNE
B OBITYy, B TPOMBINUICHHOCTH. BaKHEWIINE CTpOUTEIhHBIC MaTepHajbl: KEepaMHKa, CTEKJIO, IIEMEHT, OCTOH,
xkene300eToH. [IpobiemMbl 0€30I1aCHOTO UCTIONB30BaHUs CTPOUTEIBHBIX MATCPHATIOB B IIOBCCIHEBHOM JKU3HU.

Xumuueckuii Ikcnepumenm:

M3ydeHne O00pasllOB HEOPTaHMYECKMX BEIIECTB, CBOWCTB COJITHON KHCJIOTHI, NMPOBEACHHE KAadeCTBEHHBIX
peaknuii Ha XJIOPUA-MOHBI W HAONIOJCHHWE IMPHU3HAKOB HMX MPOTEKAHUS, OIBITHL, OTpakalomue (Qu3mYecKue M
XUMHUYECKHE CBOMNCTBA TaJIOTEHOB M X COCTMHEHUH (BO3MOMXHO HCIOJIb30BAHNUE BUJIEOMATEPHATIOB), 03HAKOMJIICHHE
¢ obOpa3mamMu XJIOPHIOB (TaJIOTEHHWIOB), O3HAKOMJICHHE C OOpasmaMH cephl W € COCOMHEHHSIMH (BO3MOXKHO
WCIIONIE30BAaHUE  BUACOMATEPHUANOB), HAONIONCHHWE TIpolecca OOYrMUBaHHA — caxapa IOA  JeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHON KHUCJIOTHI, M3y4YeHHE XHUMUYECKUX CBOWCTB pa30aBICHHON CEPHON KHUCIIOTHI,
MPOBE/ICHUE KAUYEeCTBCHHOM peakiuy Ha Cyib(}aT-HOH U HAOJIIOJCHUE MPHU3HAKa ¢ MPOTEKAHUS, O3HAKOMIICHHE C
(m3nyeckuMU CBOMCTBaMH a30Ta, (ocopa m MX coeAWHEHHMH (BO3MOXKHO HCIIONB30BAaHHE BUACOMATEPHUANIOB),
o0Opa3iaMu a30THBIX M (OCPOPHBIX YHAOOpPCHHM, MOTydYCHHE, COOMpaHUE, PACIO3HABAHHUEC W HM3YUYCHHUE CBOWCTB
aMMHaKa, MPOBEACHHEC KA4YeCTBECHHBIX PEaKIMii Ha HMOH aMMOHHsA W (pocdar-WOH M H3YUCHHE MPU3HAKOB HX
MPOTEKAHUS, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHON Aa30THOW KHCIOTHI ¢ MeIpi0 (BO3MOXKHO FWCITOJIB30BAHHE
BHICOMATEPHATIOB), H3YUCHHE MOJIENCH KPUCTAIUIMICCKUX PEemIETOK anMasa, rpadura, GyuiepeHa, 03HAKOMIICHHUE C
MPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOTA3a, MOJIyUYCHHE,
cobupaHue, pacrmo3HaBaHWE W HU3YUYCHHE CBOMCTB YIJICKHCIOrO ras3a, MPOBEACHHUE KAaYECTBEHHBIX PEakiMid Ha
KapOOHAT M CHJIMKAT-HOHBI M W3YYCHHE NMPHU3HAKOB WX TMPOTEKAHWS, O3HAKOMIJIGHHE C TPOIYKIUEH CHIMKATHOW
MPOMBIIIIJIEHHOCTH, PEIICHNE YKCIIEPUMEHTANBHBIX 33/1a4 110 TeMe «BakHele HeMeTalluIbl U UX COSJTUHEHHSI.

MeTanabl 1 UX COeIMHEHH S

OOmast XapakTepuCTHKa XHUMHYCCKHX JJIIEMEHTOB — METAJUIOB HAa OCHOBAaHWHM WX IOJIOXKCHHS B
Ilepuonuueckoii cucreMe xumuueckux snemeHToB J[. M. MenneneeBa u crpoenust aromoB. CTpoe€HUE METaJIOB.
Merannudeckas CBSI3b U METANIMUECKasl KPUCTAJUIMYecKass permérka. DJIEKTPOXUMUYECKUH PsJl HaMpsKEHUH
MeTauioB. OU3MUYECKUe U XMMHYECKHE CBOHCTBa MeTautoB. OOmme crocoObl momydeHus MeTaiuioB. [loHsaTHE 0
KOPPO3HH METaJUIOB, OCHOBHBIE CIOCOOBI 3aIMUTHl UX OT Koppo3uu. CruiaBwl (CTajb, YyTyH, AFOPATIOMHAHUA,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M MIPOMBIIIIIIEHHOCTH.

[[lenounble MeTamIbl: ojoxkeHue B [lepuoaudeckoii cucreme xuMmudeckux siemenToB J[. 1. Menneneesa,
CTPOCHHE WX aTOMOB, HaXOXIeHue B mpupoae. Pusndeckne W XUMHUYECKHE CBOWCTBa (Ha IpUMepe HATpUS U
kanust). OKCUIIBI ¥ TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHre MeI0YHbIX METAJUIOB U MX COeIUHEHUH.

[lenoyHo3eMebHBIE METAUIBI MAarHUM W KalbLMi: nojioxkeHue B Ilepuoguyeckoi cucreMe XMMHYECKUX
anemeHtoB [[. U. MeHnzeneeBa, cTpoeHHe HMX aTOMOB, HaXOXXJIEHUE B mpupoje. PU3NYECKUE U XUMHUUECKHE
CBOWCTBa MAarHusl W Kamblus. BakHelmne coeqMHEHUS KaublHs (OKCHJ, THIPOKCH, coin). JKECTKOCTh BOABI U
CrocoO0BI €€ yCTpaHeHus!.

AmomuHuit: nonoxenue B [leproguueckoit cucreme xumudeckux snementoB 1. Y. MenneneeBa, cTpoeHue
aToMa, HaxOXJeHue B npupoje. Ousndeckne u XUMHUYECKUE CBOWCTBA AMFOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHIIA
Y THJIPOKCHIA ATFOMHUHHS.

Keneso: nonoxenue B Ileprognyeckoit cucreme xumuueckux siaemeHToB JI. M. MenneneeBa, crpoeHue
aToMa, HaxokJeHue B mpupoje. Pu3nyeckrue U XUMHUYeckue cBoilcTBa xkene3a. OKCUABI, THAPOKCHIBI U COJH
xenesa (I1) u xxenesa (111), ux cocras, cBONCTBa ¥ MMOJTy4eHHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3llaMd METAaJUIOB U CIUIABOB, MX (PU3MYCCKUMHU CBOMCTBAMU, M3yYCHHE PE3yJIbTATOB
KOPpPO3HH METAJUIOB (BO3MOXKHO HCIOJNB30BaHUE BHJICOMATCPHANIOB), OCOOCHHOCTEW B3aMMOJCHCTBHS OKCHIA
KaJIBITUSl ¥ HATPHS C BOJIOW (BO3MOYKHO HMCIIOJIb30BAHHE BHICOMATEPHAIIOB), MCCIIEIOBAaHUE CBOMCTB JKECTKON BOJIBI,
mpo1iecca TOPEHUS JKelle3a B KUCIOoposae (BO3MOXKHO HCIOJIB30BaHHE BHACOMATEPHAIOB), IPU3HAKOB MPOTEKAHUS



KAaueCTBEHHBIX pEaKIUMi HAa MOHBI: MAarHus, KajbLus, aMIOMHUHUSA, [uHKa, xenesa (1) u xemesa (1), memu (1),
HaOJIOIEHNEe W ONHMCAaHUE IIPOIECCOB OKPAIIMBAHWS IUIAMCHM WOHAMHU HATPHS, Kalus W KadbIus (BO3MOXKHO
UCIIOJIb30BAaHUE BHJCOMATEPHAJIOB), HCCIIE0BaHUE aM(OTEPHBIX CBOMCTB TMIPOKCHIA IIOMHHHUS U THIPOKCHIA
IIMHKA, PelIeHUEe IKCIIEPUMEHTAJIBHBIX 3a71a4 10 TeMe «BakHelIne MeTanbl 1 UX COSMHEHHUS.

Xumus 1 oOKpy:Kaomas cpeaa

BemectBa M MaTtepuanbl B ITOBCEJHEBHOM JKM3HH dYelloOBeKa. be3omacHOe HCIOJIh30BaHUE BEUIECTB U
XMMHUYECKHX peakluii B ObITy. [lepBas moMomb Mpu XMMUYECKUX 0)KOTax M OTPABICHHSX.

XuMudeckoe 3arpsi3sHeHNE OKpYysKarome cpepl (TpeeibHas JomycTUMasi KOHIIEHTPAITHS BeIeCTB, Jaee —
[IAK). Pons XuMuH B pelIeHUH SKOJIOTHYECKUX TIPOOIeM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3IoB MaTepHAIOB (CTEKIIO, CIUIaBbl METAJUIOB, TOJMMEPHBIE MATEPHUAIIBI).

Mesicnpeomemnmnuie ceasu

Peanmzanusi MEXIIpPEAMETHBIX CBs3ed IpUM M3YYeHMH XHUMHHM B 9 Kilacce OCYIISCTBISETCS Yepes
UCIIOJIb30BAaHUE KaK OOLIMX €CTeCTBEHHO-HAy4YHBIX MOHATHH, TaK W TOHATHUH, SBISIOIINXCS CHUCTEMHBIMU IS
OTJIENBHBIX MTPEIMETOB €CTECTBCHHO--HAYIHOTO ITUKIIA.

OO0mme ecTeCTBCHHO-HAyYHBIC IIOHATHS: HAy4YHBIN (DaKT, THIIOTE3a, 3aKOH, TEOpHs, AaHAIN3, CHHTE3,
Ki1accuuKanms, MepuoJMYHOCTb, HAONIOJCHUE, DKCIICPUMEHT, MOJACIMPOBAHUE, M3MEPEHHUE, MOJENb, SBICHUE,
MapHUKOBHIH 3(h(HeKT, TEXHOIOTHS, MAaTCPHAIIBL.

Om3mKa: MaTepus, aTOM, dIIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKITUJ, H30TOIIbI, PaTHOAKTHUBHOCTh, MOJICKYJIa,
ANIEKTPUYECKUN 3apsi, MPOBOAHHUKH, MOJYNPOBOJHHMKH, AWUDICKTPHKH, (OTORIEMEHT, BEIIECTBO, TENO, O00BEM,
arperaTHoe COCTOSIHHE BEILeCTBa, I'a3, pacTBOP, PaCTBOPUMOCTb, KpUCTAIUINYECKas PEHIETKa, CIUIaBbl, (PU3UUECKHE
BEJIMYIHEI, SAWHUIIBI I3MEPEHHS, KOCMUYECKOe MPOCTPAHCTBO, IUTAaHETHI, 3BE3/61, COMHIIE.

buonorus: dorocunres, npixaHue, Ouocdepa, sKocucTeMa, MHHEpaIbHbIE YJOOPEHUS, MHKPOIJIEMEHTHI,
MAaKpO3JICMCHTHI, MUTATCIIbHBIC BEIIECTBA.

Teorpadust: atmocdepa, rumpocdepa, MHHEpaNlbl, TOPHBIE IOPOMBI, TOJE3HBIC HCKOMAaeMble, TOILIHBO,
BOJIHBIC PECYPCHI.



INIAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSI TIPOTPAMMBI IO XHWMHWH HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIgHOCTHBIE PE3yNbTaThl OCBOEHHS IPOTPaMMBI OCHOBHOTO OOIIEro 0O0pa3oBaHHS TOCTUTAIOTCS B XOJe
0o0y4eHHs XMMHHU B CAMHCTBE Y4EeOHON W BOCIUTATENHHOW IEATEIHPHOCTH B COOTBETCTBHH C TPaIUIMOHHBIMH
POCCHHCKMMH COLMOKYJIbTYPHBIMU M JTyXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMU, NPUHATHIMU B OOLIECTBE NpaBHIaMHU
W HOPMAMH TIOBEICHHS W CHOCOOCTBYIOT TIIpOIleccaM CaMOIIO3HAHWS, CaMOPa3BUTHA W  COIMAIM3AINN
00yJaroImuxcsi.

JIn4HOCTHBIE PE3YNIBTAThl OTPAXKAIOT FOTOBHOCTH 00YYAIOIIUXCS PYKOBOICTBOBATHCS CUCTEMOM MMO3UTUBHBIX
LIEHHOCTHBIX OPUEHTALMI U PacUIMPEHUE OIBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B YaCTHU:

1) maTpHOTHYECKOr0 BOCIUTAHMS:

LIEHHOCTHOT'O OTHOIIEHHSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HUCTOPUYECKOMY M HAyYyHOMY HACIEAHIO,
MOHMMAaHHMS 3HAYEeHUs] XUMUYECKOH HayKH B KM3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIIAAETh JOCTOBEPHOM
nHpOpMAaLNeil 0 IepeTOBBIX JOCTIDKEHIAX U OTKPBITHAX MUPOBOW M OTEYECTBEHHON XHMUH, 3aMHTEPECOBAaHHOCTH
B HAYYHBIX 3HAHHUAX 00 yCTpoIicTBE MUpa 1 00IIeCTBa;

2) rpa)IaHCKOro BOCIUTAHUS

MPEICTaBICHASA O CONUAJIbHBIX HOpPMax W TpaBWIaX MEXJIMIHOCTHBIX OTHOIICHUH B KOJUICKTHBE,
KOMMYHHUKATHBHOW KOMIIETCHTHOCTH B OOIIECTBCHHO IIOJIC3HOW, YUeOHO-HCCIEHOBATEIBCKOW, TBOPYECKOH U
ApYrux BUAAX ACATCIBHOCTH, T'OTOBHOCTU K pa3Hoo6pa3H0171 COBMECTHOH ACATCIILHOCTH IIPU BBINIOJTHCHUHU
y‘-ICGHI)IX, TMO3HAaBATCJIbHBIX 3aJia4, BBIIIOJHCHUU XUMHUYECKHUX OKCIEPHUMCHTOB, CO3JaHUU y‘IeGHLIX IPOCKTOB,
CTpeMJICHUS K B3aMMOIIOHMMAHHWIO M B3aWMOIIOMOIIM B TMpoIecce 3TOW Y4eOHOH NesATeIhbHOCTH, TOTOBHOCTH
OLICHUBAThH cBOE TMOBEACHUC U MOCTYIIKHU CBOUX TOBapHH.[eﬁ C NO3WIMHU HPABCTBECHHBIX U MMPABOBLIX HOPM C y‘IéTOM
0CO3HaHMSA MOCIEICTBUN OCTYIIKOB;

3) HEHHOCTH HAYYHOTO0 MO3HAHUS:

MHpPOBO33PECHYCCKHAE TPEACTABICHUS O BCIIECTBE M XHMHUYCCKOW PpEAaKINH, COOTBETCTBYIOIIUC
COBPEMCHHOMY YPOBHIO pa3dBUTHUA HAYKU U COCTABJIAIOIINC OCHOBY JJId IMOHUMAaHHWA CYIIHOCTH Hay‘lHOﬁ KapTHUHBL
MHpA, NMPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOJBI, B3AUMOCBA3SIX YEJIOBEKa C TPUPOTHON
Cpenoi, 0 pOJTM XMMHUH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

IMO3HABATCJIbHBIC MOTHUBBI, HAIIPAaBJICHHLIC Ha MOJYYEHUE HOBBIX 3HAHUU TI0 XUMHH, HeO6XOJII/IMI)Ie JJIA
00BsICHEHHS HaOJII0JaeMbIX TIPOLIECCOB U SIBJICHHUH, TIO3HABATEIHHOH, HH(OPMAIIMOHHON 1 YNTATEIbCKON KYIbTYPHI,
B TOM YHCIIC HABHIKOB CAMOCTOSTEIHLHON paboThl ¢ y4eOHBIMU TEKCTAMHM, CIIPABOYHOHN JUTEPATypOi, JOCTYITHBIMH
TEXHUYECKAMH CPEICTBAMH WH(POPMAIMOHHBIX TEXHOJIOTHH;

HHTEpeC K O0Y4YEeHUIO M MO3HAHUIO, JIF0003HATENFHOCT, TOTOBHOCTh M CIIOCOOHOCTh K CaMO0OOpa30BaHUIo,
MPOEKTHOM W MCCIIEeIOBATENBCKOH EATETFHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH M YPOBHSA OOyUYCHHS B
nanbHEHIIEeM;

4) ¢popMupoBaHHUs KYJbTYPHI 310POBbS:

OCO3HAHUE HNEHHOCTH KU3HHU, OTBECTCTBCHHOT'O OTHOLICHHA K CBOEMY 310POBbHIO, YCTAHOBKU Ha 3}10p0BbIﬁ
00pa3 JKU3HU, OCO3HAHHE IMOCIECICTBUI M HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aJKOTOJs, HAPKOTHKOB,
KypeHHs1), HEOOXOAMMOCTH COOJIOJIEHUS MPaBui 0€30MaCHOCTH MPH OOpAIIeHHH C XUMUYECKHMMH BEIECTBAMHU B
OBITY U peaslbHOM KU3HH;

5) Tpya0BOrO BOCIUTAHUS:

MHTEpeC K IPAKTUUYECKOMY M3YUCHHIO INpodeccHuil M TpyAa pa3lIMuyHOIO poja, yBaXKEHHE K TPYyIdy H
pe3yiabTaTaM pr)IOBOﬁ ACATCIBHOCTH, B TOM YHCJIE HAa OCHOBC NMPUMCHCHHUA IMPECIAMCTHBIX 3HAHUU II0 XHUMHUH,
OCO3HaHHBIH BBIOOD MHIMBHIAYAIHHOH TPACKTOPUH IIPOJIOKEHUSI 00pa30BaHus ¢ yU4ETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCHemHOM MpodecCHOHaIbHON eI TEIbHOCTH
Y pa3BUTHS HEOOXOUMBIX YMEHHM, TOTOBHOCTh QIallTUPOBATHCS B IPO(HECCHOHATILHOM Cpesie;

6) 9K0JOrNYeCKOro BOCIUTAHMSI:

9KOJIOTMYECKH IiejecooOpa3Hoe OTHOLIEHHE K NPHpOJE Kak HCTOYHMKY JKM3HM Ha 3emile, OCHOBe eé
CYyIIIECTBOBAHMS, MIOHNMAaHNE IIEHHOCTH 30POBOTO M 0€30MacHOro oOpa3a >KW3HH, OTBETCTBEHHOE OTHOIIEHHE K
COOCTBEHHOMY (PM3NYECKOMY U MCHXHUYECKOMY 3[J0POBBIO, OCO3HAHHE IEHHOCTH COOJIIOAECHHUS NMpaBuiI 0€301macHOro
MOBE/ICHHS TIPH PabOTe C BEIIECTBAMH, a TAKXKE B CUTYaIHSX, YIPOXKAIOIINX 3/0POBBIO U JKH3HHU JIIOIEH;

CIIOCOOHOCTH NMPHUMEHSATh 3HAHMS, MOJydaeMble NMPU U3YyYEHUHM XHMUH, JUIS PELICHUs 3a/ad, CBS3aHHBIX C
OKpYXAroIel MPUPOJTHON Cpemoi, NI TMOBBIMICHUS YPOBHS JKOJOTHUECKOH KyJNbTYpbl, OCO3HAHHS TJI00ATHLHOTO



XapakTepa 3KOJIOTHYECKHX MpoOIeM WM MyTed HX pEIIeHHS IOCPEACTBOM METOAOB XHMHH, 3KOJIOTHYECKOTO
MBIIIICHHSI, YMEHHUS] PYKOBOJICTBOBATHCS] M B IIO3HABATEILHOM, KOMMYHUKATHBHOM M CONMANIBHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIbTATHI

B cocraBe MmerampenMeTHBIX pPE3yJbTaTOB BBLACIAIOT 3HaYMMBbIE IS (DOPMHPOBAHUS MHPOBO33PEHUS
oOIIeHayIHbIe TOHATHA (3aKOH, TEOpHs, IPUHIINII, THIIOTe3a, (aKT, CHCTEMa, MPOIecC, IKCIEPIMEHT U IPYyroe.),
KOTOpBIC HCIIONB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUEOHBIX NMpEIMETax M MO3BOJSIOT Ha OCHOBE 3HAHWH M3 3THX
npeaMeToB (OpMHUPOBAThH IMPEACTABICHHE O IIEJIOCTHOH HAay4yHOl KapTWHE MHUpa, W yHUBEpCAJbHBIC y4eOHBIE
JeWicTBusa (IO3HAaBaTENbHBIE, KOMMYHHKATHBHBIE, PETYIATHBHBIE), KOTOpbIe oOecrnednBaoT (HOpMHUPOBAHKE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IJIAHUPOBAHHIO U OCYIECTBICHHUIO yIEOHOH NEeATETbHOCTH.

IMo3naBatesnbHbIE YHHBEPCATbHBIE YUeOHbIE TeiiCTBHS

Ba3oBble Jornyeckue AeiicTBUA:

YMEHHS HCIIOIb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHHS IPH OCBOCHHM 3HAHWI: PAaCKPhIBATh CMBICI
XUMHUYECKHUX MMOHATHH (BBIIENATD UX XapaKTepHbIe IPU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3b C APYTUMH HOHITHSIMH),
UCIIOJIb30BaTh TMOHSATHUS JJIsl OOBSICHEHUS! OTAENBHBIX (DaKTOB W SIBJICHUH, BHIOMpATh OCHOBAHUSI U KPUTEPHHU IS
KIacCH(UKAMM XMMHUYECKUX BEIIECTB M XMMHUYECKHX PEAKIWH, yCTAaHABINBATh IMPHUMHHO-CICACTBEHHBIC CBS3U
MEXKAy OOBEKTaMM H3Y4YCHHUS, CTPOHUTH JIOTHIECKUE PacCyXICHHs (MHAYKTHBHBIC, NEAYKTHBHBIC, 110 aHAJIOTHH),
JCJIaTh BBIBOAbBI U 3aKJIFOUCHU A,

yYMEHHE NPUMEHSTHh B IIPOIECCEe MO3HAHHS MOHATHA (MPEIMETHBIC W METAlpeIMETHBIC), CHMBOIMYECKUC
(3HAKOBBIE) MOJENH, WCIOJIb3YEMbIE B XHMHUH, NMPeoOPa30BHIBATH MIMPOKO NPHUMEHSAEMBIE B XUMHH MOJEIbHBIC
MPE/ICTaBICHUS — XUMUYECKHUH 3HAK (CUMBOJI 3JIEMEHTa), XUMHYecKasi popMysia U ypaBHEHHUE XUMUUECKOI peakiuu
— Ipu pPEeHICHUHU y‘-Ie6HO-HO3HaBaTeJ'H>HI)IX 3aga4dy, C y‘IéTOM 9THX MOJCIBbHBIX HpeL[CTaBHeHI/Iﬁ BBIABIISAITD H
XapaKTepU30BaTh CYIIECTBECHHBIC MPH3HAKN M3Y9aeMbIX 00OBEKTOB — XMMHUUECKHUX BEIIECTB U XUMHUYECKUX PEAKIHH,
BBISBIIATH O6IIII/I€ 3aKOHOMEPHOCTH, MPUIUHHO-CJIICACTBECHHBIC CBA3W U NPOTHBOPEYHA B M3Yy4YaCMbIX ITpoLECCax N
SIBJICHUAX.

Ba3oBble ncciieqoBaTeIbCcKue 1eiicTBUA:

YMEHHE HCIOJB30BaTh MOCTABICHHBIE BOIIPOCHI B Ka4ECTBE MHCTPYMEHTA IO3HAHMS, a TaKKEe B KaYECTBE
OCHOBBI 1JIs (I)OpMI/IpOBaHI/ISI THUIOTE3BI 1O IMPOBEPKE NPABUIIBHOCTU BHICKA3bIBAEMBIX Cy)KﬂeHHﬁ;

ano6peTeH1/Ie OIlbITa IO IUIAHUPOBAHWUIO, OpraHU3alUUu W TMPOBECACHUIO YUYCHUYCCKHUX OKCIICPUMEHTOB,
yMeHHe HaOJIIoAaTh 3a XOJIOM IIpoliecca, CaMOCTOSTENLHO IPOTHO3MPOBATh €ro pe3yibTaT, (OpMYTHpOBATH
000011IeHUsT ¥ BBIBOJBI 10 pe3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHMS, COCTABIATh OTYET O MPOJIEIAHHOMN
paborte.

PaGora c undopmanueii:

yMEHHE BBIOWpPATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH WH(POPMAIMIO pa3IMYHBIX BUIOB U (opm
NpeACTAaBJICHUA, TOJIYy4Ya€MYK0 W3 pa3HbIX HCTOYHUKOB (Haquo-nonynﬂpHaﬂ JiuTeéparypa XHUMHYCCKOTO
COJIepKaHUs, CIIPaBOYHBIC IOcoOMs, pecypchl MHTepHeTa), KPUTHYECKHM OLEHHBAaTh NPOTHBOPEUYMBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHE IIPUMEHSTh pa3IM4yHble METOJAbl W 3alpoChl IPU TMOUCKE M O0TOOpe HHpOpMauuu |
COOTBETCTBYIOIIUX JTaHHBIX, HCO6XO}:[I/IMI)IX JUIS BBITIOJIHCHUS y‘-Ie6HI)IX " IO3HABATCJIBHBIX 3aJa4 onpeﬂenéHHoro
THIIa, TNPUOOpPETEHHE OmbITa B 00NAaCTH HCHOJIB30BaHUS WH(POPMANNOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH,
OBJIaZICHUC KyHI;TypOﬁ AKTUBHOT'O HCIHOJIb30BAHUA PA3JIMYHBIX IMOHUCKOBBIX CUCTEM, CAMOCTOATEIIBHO BI)I6I/IpaTI)
ONTHUMAIIEHYIO (GOpMY MPEACTABICHUS HHPOPMAIIUY U WLTIOCTPUPOBATH PEIIaeMbIe 3a/1a4i HECIOKHBIMHU CXEMaMH,
JriarpaMMamH, IpyruMu Gpopmamu rpaduKu U UX KOMOMHALMSIMHY;

yYMEHHE HCIIOJIb30BaTh M AaHAIM3UPOBATh B IIpolecce y4eOHOH M MCCIIENOBATENCKOW JeSTeIbHOCTH
uH(OpMALIMIO O BJIMSHUM MPOMBIIUICHHOCTH, CEJIbCKOTO XO03SHCTBAa M TPAHCIIOPTA HA COCTOSHHE OKPYXKAIoUIeH
MPUPOTHOH CpesIbL.

KoMMyHuKaTHBHBIC yHHBepcAJIbHbIC y4eOHbIC JeiiCTBHA:

YMEHHS 3a7aBaTh BOMPOCHI (B XOie auaigora M (WIM) AHUCKYCCHH) IO CYIIECTBY OOCYKZaeMOW TEMBI,
(hopMynHpOBaTh CBOW MPEIOKESHHUS OTHOCUTENBHO BBIIOJTHEHUS MTPEITIOKEHHON 3a/1a4H;

YMEHHUS NIPEACTABIATh NOIYyYSHHBIE Pe3yJIbTaThl MMO3HABATEIBHON JEATEIBHOCTH B YCTHBIX M NMHCHMEHHBIX
TEKCTax; ACJaTbhb MNPE3CHTAIUIO PE3YJIbTATOB BBINOJIHCHUA XHUMHUYCCKOIO0 SKCIIEPUMCHTA (na6opaT0pH0ro OIIbITA,
1a00paTOpHOH pabOTHI IO UCCIIEIOBAHNIO CBOWCTB BEIIECTB, yI4EeOHOTO IPOEKTA);

yMeHHs y4eOHOTO COTPYAHUUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABATEIBHON U MCCIIEI0BATEILCKOM
JIeITEIIbHOCTH TIPH PEIICHNH BO3HUKAIONIUX MTPpo0JIeM Ha OCHOBE yuéTa OOLIMX HHTEPECOB U COTJIACOBAHUS MO3ULIUHI
(obcyxnenns, oOMEH MHEHMSAMH, «MO3TOBBIC LITypMbD», KOOPAMHAIMS COBMECTHBIX [ACHCTBHUH, ONIpEICICHHE
KPHUTEPHEB IO OIICHKE KaueCTBA BHITOJHEHHOH paboOThI U APyTHE).



PeryasaTuBHBIEe YHHBepcadbHbIe YUeOHbIe 1elCTBUA:
YMEHHUE CAMOCTOSITEIBHO ONPENENATh LIEIU ACATEIbHOCTH, INIAHUPOBATh, OCYIIECTBIISATh, KOHTPOJIUPOBATh U
MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JCATEIBHOCTh, BEIOMpATh Hanbosee 3 ()eKTUBHBIC CIIOCOOBI PEIICHUS
Y4eOHBIX U MO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIBHO COCTABISATh MM KOPPEKTHPOBATH MPEIOKEHHBIN aaropuT™
JICHCTBUH TPY BBHIIOIHEHUH 3a/IaHUH ¢ YIETOM ITOTyYeHHS HOBBIX 3HAHUH 00 M3y4aeMBIX 0OBEKTaX — BEIIECTBAX U
peakuusax, OLEHMBATb COOTBETCTBUE IIOJYUYEHHOIO pe3ysbTaTa 3asBICHHONW LENHM, yYMEHHE HCIOJIb30BaTh M
aHANM3UPOBATh KOHTEKCTHI, MpeJylaraéMble B YCJIOBUM 3aJaHUM.
NPEAMETHBIE PE3YJIBTATHI
B cocTaBe mpeaMeTHBIX pPe3yIbTaTOB IO OCBOCHHUIO O0S3aTEIHHOTO COMCPKAHUS, YCTAHOBICHHOTO AaHHOU
(enepanpHOi paboyeil NpPOrpaMMOi, BBIACISIOT: OCBOSHHBIE 00YYaIOIIUMHUCS Hay4YHbIE 3HAHHS, YMEHUS M CIIOCOOBI
JeHcTBUH, crieruduyeckre Uil NpeAMETHONW o0nacTi «XHWMHUS», BUABI JEATCIBHOCTH IO IMOJYYCHHIO HOBOTO
3HAHUS, €T0 HHTEPIIPETAINH, TIPe0oOpa30BaHII0 U IPUMEHEHUIO B PAa3IMYHBIX YUCOHBIX U HOBBIX CHTYaIlHsAX.
K xonmy oOydyeHus B 8 Kiacce mpeIMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTH Y O0YYAFOIIUXCS YMCHHMA:
®  PACKpBIBaTh CMBIC]I OCHOBHBIX XMMHUYECKUX MOHATHI: aTOM, MOJIEKYJa, XUMUUYECKUN 3JIEMEHT, IIPOCTOE
BEIIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OAHOPORHAS W HEOOHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEIBHAS
aTOMHass M MOJIEKyJIsdpHas Macca, KOJMYECTBO BEIIeCTBa, MOJb, MOJApHas Macca, MaccoBas JOJI
XIUMHYECKOTO JIIEMEHTA B COCIMHCHHW, MOJSIPHBIH OOBEM, OKCHI, KHCIIOTa, OCHOBaHHE, COJIb,
3IEKTPOOTPHUIATEIIFHOCTh, CTENCHh OKHCICHUS, XHMUYECKas peakius, KIACCH(PUKANUsi pPeaKIui:
peaKkUMHu COCIMHEHHUS, PEeaKklUU pa3JIoKeHMs, pPeaKklMu 3aMelICHUs, peakuuu OoOMeHa, 3K30- W
JHJIOTEPMHYECKUE DPEaKIHH, TEIUIOBOM 3ddekT peakiyu, sApo aroMa, JIEKTPOHHBIA €O aroma,
aTOMHasi OpOHTaNb, paglyC aToMa, XUMHUYECKas CBA3b, MOJPHAS W HENOJSIPHAS KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, NOH, KATHOH, aHHUOH, PACTBOP, MaccoBas J0Js BenlecTBa (MPOIEHTHAsI KOHIIEHTpaIus) B
pacTBope;
®  JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATHH M NPUMEHSATb 3TU MOHATHUS NPHU
ONMCAaHUHU BEUIECTB U UX NPEBPAILECHUM;
®  KCIOJB30BaTh XUMHUYECKYIO CUMBOJIMKY Ui COCTaBJICHHs ()OPMYJI BEIIECTB M YPABHEHUH XUMUYCCKHX
peakuuit;
e  ONpeAessITh BAICHTHOCTh AaTOMOB JIEMEHTOB B OWHAPHBIX COCTUHECHUSAX, CTETICHb OKHUCIICHHUS 3JICMEHTOB
B OMHApHBIX COEAMHEHUSAX, MPHUHAJJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COEAWHEHUH 10
(hopmymnam, BUJ XUMUYECKOU CBSI3U (KOBaJICHTHASI U MOHHASI) B HEOPTAHMUECKUX COSAMHEHUSX;
e packpbiBaTh cMbici I[lepuonnyeckoro 3akona JI. VM. MennaeneeBa: Ie€MOHCTPUPOBATh IOHHMaHUE
MEePUOINYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT MX MoJiokeHus B Ilepuonnueckoit
CHCTEeME, 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJEKYJISPHOTO
Y4EHHs, 3aKOHa ABOTaJpo;
®  ONWCHIBATh M XapaKTePH30BaTh TaOMUUHYyI (hopMy [leprnomudeckoil CHCTEMBI XUMHYECKUX 3JICMEHTOB:
pa3nuyaTh MOHATHSA «TJaBHAA MOATpymna (A-Tpymnmna)» u «nobounas noarpynmna (b-rpymnma)», mansie u
OoJpIIHe MePHOIbl, COOTHOCUTH 0003HAYEHUS, KOTOPBIE UMEIOTCs B Tabmuie «[lepuoamaeckas cucremMa
xumuueckux snemeHToB Jl. M. MeHneneeBa» C YHCIOBBIMH XapaKT€PUCTUKAMH CTPOEHHUS aTOMOB
XUMHMYECKHX JJIEMEHTOB (COCTaB M 3apsj snapa, obliee YHCIO 3JIEKTPOHOB M pacHpefesieHHe UX I10
AIIEKTPOHHBIM CJI0SM);
e KIaccu(pUIUPOBATh XUMHYCCKHE 3JICMEHTHI, HCOPraHHMYCCKHE BEIICCTBA, XMMHYECCKHE peakiud (1o
YHCIy ¥ COCTaBY YYaCTBYIOIUINX B PEAKIMH BEIIECTB, IO TEINIOBOMY Y(PQEKTY);
®  XapakTepu3oBaTh (ONMHCHIBATH) OOIIME XHMHUYECKHE CBOWCTBA BEHIECTB Pa3JIMYHBIX KIJIACCOB,
MOJATBEPKJasi ONHUCAaHHE NpUMEpaMH MOJEKYJIAPHBIX YpPaBHEHUH COOTBETCTBYIOMIMX XHUMHYECKHX
peakuuit;
e TIPOTHO3UPOBATH CBOMCTBA BEMIECTB B 3aBUCHUMOCTH OT HX KAaYECTBEHHOI'O COCTaBa, BO3MOXHOCTH
MPOTEKAaHUsI XMMHUYECKUX MPEBPAIICHUN B pa3INYHBIX YCIOBUSAX;
®  BBHIUUCIATH OTHOCUTEJBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BELIECTB, MaCCOBYIO JIOJIO
XAMHYECKOTO 3JIEMEHTa 10 (OopMyle COSIMHEHHS, MaCCOBYIO JIOJIIO BEUIECTBAa B PACTBOpPE, MPOBOIUTH
pacy€Thl 10 ypaBHEHUIO XUMHUYECKOW PEaKIIy;
® [PUMEHATH OCHOBHBIE OIEpalMd MBICIUTEILHON JAESITeIbHOCTH — aHalIM3 U CHHTE3, CPaBHEHHE,
00001IeHNe, CUCTEMATH3AIINIO, KIACCU(PUKAIINIO, BBISBICHNE MPUYMHHO--CIIEJICTBEHHBIX CBSA3CH — IS
MU3Y4YEHUsI CBOMCTB BELIECTB U XMMHMUYECKHX pEaKLUi, €CTECTBEHHO-HAayYHbIE METOIbI IMO3HAHUSA —
HaOJIOICHUE, U3MEPEHUE, MOJICITUPOBAHUE, SKCIICPUMEHT (PEabHBIA U MBICIICHHBIH);



CJIE/IOBATH TPABHUJIAM MOJIb30BAHUS XUMHUYECKOW MOCY/0 1 J1abopaTopHbIM 00OPYIOBaHHEM, a TAKXKe
npaBujiaM OOpAIleHHUs C BEIIECTBAMH B COOTBETCTBHU C HHCTPYKIMSMH IO BBIIOJIHEHUIO JIAOOPATOPHBIX
XUMHYECKHX OIBITOB IO MOJYYCHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB (BOJOPONA U KUCIOPOJA),
MPUTOTOBJICHUIO PACTBOPOB C OIpEeIEHHON MacCcOBOM /10Jiel pacTBOPEHHOIO BEILECTBA, IUNIAHUPOBATH
U TPOBOJUTH XUMHUYECKHE OKCIEPUMEHTHI [0 PACIO3HABAHHIO PACTBOPOB IIEIOYEH M KHCIOT C
MOMOIIIBI0 MHIUKATOPOB (JIAKMYC, (peHONPTaNCHH, METIIOPAHXK U APYTHE).

K kxoHmy oOyueHus B 9 Kjacce INpegMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)KaTh
c(hOPMHUPOBAHHOCTD Y O0YIAFOIIUXCS YMEHHIA:

PacKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATHI: XMMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTUOH, aHWOH, IPOCTOE€ BEIIECTBO, CJIOKHOE BEIIECTBO, BaJEHTHOCTb, AJIEKTPOOTPULATEIBHOCTD,
CTCTICHb OKHCJICHHUS, XMMHUCCKAas PEaKIUs, XUMHUYCCKas CBs3b, TEIUIOBOW 3(G(HEKT pEakiuu, MOJb,
MOJISIPHBI 00BEM, paCTBOD, SIEKTPOIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTHICCKAS JUCCOIUAIINS, PEAKITII
HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOC paBHOBECHE, OOpaTHMBIC M HEOOpaTHMBbIC PEaKIIWy,
OKHCIIUTEJIbHO-BOCCTAHOBUTEBHBIE  pPEAaKLMM, OKUCJIUTENIb, BOCCTAHOBUTENIb, OKUCJIEHHUE U
BOCCTAaHOBJICHHE, AJUIOTPONHs, aM(OTepHOCTb, XHMHYECKas CBsI3b (KOBAJICHTHAs, WOHHAs,
METaJUIN9ecKas), KPUCTAIUIMYeCKass PeméTka, KOPpPO3HWsS METaIOB, CIDIABBI, CKOPOCTh XHMHYECKOI
peakuuu, npeaensHo qomyctumas konnentpanus [1IK BemiecTsa;

WUTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSATUH M NPUMEHATh 3TH TOHATHS NpU
ONMCAaHUHU BEUIECTB U UX MPEBPAILECHUN;

HCIOJIb30BaTh XUMHUYCCKYIO0 CUMBOJIUKY I COCTABICHUS (POPMYJT BCICCTB U YPABHECHHH XUMHUYCCKUX
peakiuii;

ONPEENATh BAJICHTHOCTh U CTENEHb OKHUCICHUS XMMHUYECKHX 3JIEMEHTOB B COCOUHEHUSX PA3IMYHOIO
cocTaBa, IPUHAUICKHOCTh BEIICCTB K OMPEACIEHHOMY KJIACCY COCTUHECHUN MO (GopMyinaM, BHI
XUMUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX COEAMHEHUAX, 3apsij
HMOHA TI0 XMMUYECKOH (GopMmyIe, XapakTep Cpeibl B BOJHBIX PAacTBOPAaX HEOPTAHWICCKUX COCAMHCHHIA,
THUI KPUCTAJUIMYECKOHN pEIIETKN KOHKPETHOTO BEILIECTBA;

packpbiBath cMbich [lepuoanueckoro 3akona J[. 1. MeHneneeBa U 1eMOHCTPUPOBATh €r0 MOHUMAaHHUE:
OIHCHIBATh W XapaKTEePH30BaTh TabMMUHY0 Gopmy [leproamdeckoil CHCTEMBI XUMUYECKUX JIIEMEHTOB:
pa3nnyaTh MOHATHS «TIaBHAS MOATpyNa (A-Tpymmna)» U «rnodounas moarpymma (b-rpymma)y», Mansie u
0OJBIIME MEPHUOMAbI, COOTHOCHTH O0003HAUCHMS, KOTOPHIC HMEIOTCS B MEPUOJUYSCKON TabJuIe, C
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMUMHUYECKHX OJJIEMEHTOB (COCTaB U 3apsl spa,
olIIee 9YHCIO BIIEKTPOHOB M paclpelelieHHe HX 0 AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OO0IIHe
3aKOHOMEPHOCTH B MU3MEHEHUHU CBOWCTB 3JIEMEHTOB M UX COEIMHEHMH B IMpejesax MajlblX MEepUoioB U
[JIABHBIX MOATPYHI C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCH(UIMPOBATh XMUMHYCCKHUE 3JIEMEHTHI, HEOPraHWYCCKHE BEMIeCTBA, XMMUYECKHE peaknuu (1o
YHUCIy U COCTaBYy YYACTBYIOIINX B PEAKIIUH BEIIECTB, MO TEIUIOBOMY d(h(deKTy, 10 H3MEHEHHIO CTeIICHEH
OKHUCJICHHUS XUMHUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE W CIICIU(PHUSCKIEC XUMHUSCKUE CBOHCTBA IMPOCTHIX U CIIOKHBIX
BELIECTB, IMOATBEP)KJas ONHCAHME NpUMEpPaMH  MOJIEKYJSIPHBIX U  HMOHHBIX  ypaBHEHUH
COOTBETCTBYIOLIUX XUMUUECKUX pEeaKIuii;

COCTaBJISITh YPaBHEHUS DJICKTPOJIUTHYECKON JUCCOIMAIMU KHUCIIOT, IIEJIoYeil U COJIeH, TOJHBIE U
COKpaII€HHBIC YpaBHECHUS pPEAaKIUH HWOHHOTO OOMEHa, YpaBHEHUS pPEaKIUil, ITOATBEPKIAIOIINX
CYILIECTBOBAaHUE I€HETUYECKOM CBA3M MEXAY BEIIECTBAMU PA3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBHUTENIbHBIX PEAKIM MOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTO 0ayaHca 3TUX PEeaKIui;

MPOrHO3UPOBaTh CBOMCTBAa BEIIECTB B 3aBHUCUMOCTH OT HX CTPOEHHS, BO3MOXHOCTH MPOTEKaHUS
XUMHUUYECKHUX MPEBPAIIEHUN B PA3JINYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCHUTENIBHYIO MOJIEKYJSIPHY0O W MOJSIPHYKO MacChbl BEIIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO 3JIEMEHTa 10 (OpMyJie COCIMHEHUS, MACCOBYIO JIONIO BEIIECTBA B PACTBOpPE, MPOBOIUTH
pacy€Thl 10 ypaBHEHUIO XUMHUYECKOW PEaKIIy;

coOmoaaTh MpaBWiia TOJH30BAHUS XUMUYECKOW TIOCYA0H M Jab0paTOpHBIM 000PYIOBaHHEM, a TaKKE
MpaBUiIa OOpAIICHUS C BEMIECTBAMU B COOTBETCTBHH C MHCTPYKIUSMU IO BBHIMOJIHCHHIO JTA00OPATOPHBIX
XAMHWYECKHUX OIBITOB IO MOTYYCHHUIO W COOMPAaHMIO Ta3000pa3HBIX BEHIECTB (AMMHAKa M YTIIEKHUCIIOTO
rasa);



MPOBOJIUTh PEAKIMH, MOJTBEPKAAIOIINE Ka4eCTBEHHBIH COCTaB Pa3IMYHBIX BELIECTB: PAaClO3HABATH
OTIBITHBIM ITYTEM XJIOpUA-, OpOMHI-, HOAUI-, KapOoHaT-, pocdar-, cuamkar-, cyabpar-, THAPOKCUII-
WOHBI, KATHOHBI aMMOHHS W HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HCOPTraHMYCCKHUX BEIIECTB;

NPUMEHSITh OCHOBHBIC OIEpAIMMA MBICIUTEIBHON ACATSIBHOCTH — aHali3 W CHHTE3, CPaBHEHHE,
00001IIeHrEe, CHCTEMATH3a1IUIO, BhISBICHUE MPUYUHHO-CICICTBEHHBIX CBS3CH — ISl M3Y4CHHs CBOWCTB
BEIIIECTB M XUMHUYCCKHUX PEaKIUil, €CTECTBCHHO-HAYYHbIC METOBI MIO3HAHMS — HAOJIIOICHHE, H3MEPEHHE,
MO/ICTTUPOBAHHUE, IKCIIEPUMEHT (PEalIbHbIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne
n/n

Pasznen 1. HepBOHa‘{aJILHLIe XUMHYECCKHUE MOHATUHA

HaumeHoBaHue pa3jenoB u TeM
MpOrpaMMbl

KoanuecTBo yacoB

Bcero

KonrtposabHbie IIpakTnuyeckue

DJieKTpoHHbIe (1U(ppoBLIE)
o0pa3oBaTesIbHbIE pecypehbl

Xumust — BakHas 00J1aCcTh

1.1 €CTECTBO3HAHMS U IIPAKTUYECKOM 5 bubmmotexa OK
' P https://m.edsoo.ru/7f41837c
JIEATEILHOCTH YEJIOBEKA
bubaroreka [JOK
1.2 B 1
SIICCTRA 1 XUMIHCCKHE pearinm ° https://m.edsoo.ru/7f41837c
HWroro mo paszaeny 20

Paznen 2. BaxkHeiimue npeacTaBuTe I HEOPraHMYeCKUX BelleCTB

21 Boznyx. Kucnopon. [Torstue 06 6 bubaroreka [JOK
' OKCHIIaxX https://m.edsoo.ru/7f41837c
bubaroreka [TOK
2.2 B 1
onopoa.IToHsATHE O KUCTOTaX U COISAX 8 https://m.edsoo.ru/7f41837¢
23 Bopa. PactBopsl. [TonsiTue 00 5 Bubnuorexa IIOK
' OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 Bubmorexa [IOK
' COCIMHEHU I https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Pasnen 3. Ilepuoauyeckuii 3akon u llepnoauyeckas cucrema xummuueckux 3a1emeHToB J. U. Menneneea. Ctpoenne aToMoB. XUMUYECKasl CBSA3b.
OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIUN

Tlepuoauueckuii 3aKoH U

31 Ilepuonuueckas cucreMa XMMHUYECKHUX 7 Bu6mmorexa [IOK
snementos JI. U. Menpene-esa. https://m.edsoo.ru/7f41837¢c
CtpoeHune aToMa

39 Xumuueckas cBsizb. OKUCIUTEIBHO- 8 Bbubaunorexa [TOK

BOCCTAaHOBUTCIIBHBIC PCAKIIUN

https://m.edsoo.ru/7f41837c
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bubamoreka [TOK

Hroromo pasaery 15 https://m.eds00.ru/7f41837¢
PesepBHOE BpeMms 3 BH6JI_HOTeKa LOK

https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KJIACC

KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3aeioB H TeM (uudposbie)
KounrtposabHbie IIpakTnuyeckue
n/m MPOTrpaMMBbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paspea 1. BemecTBo U XuMHUYecKHe peakuum
[ToBTOpeHue u yriyOieHne 3HaHUH bubnunorexa [JOK
11 5 1
OCHOBHBIX Pa3/JesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [TOK
' peaxuuit https://m.edsoo.ru/7f41a636
DNEKTPOAUTHYECKAS AUCCOLUALIMSL. bubamorexa [TOK
13 8 1 1
XuMHYECKHE PEaKIUK B paCTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pazgen 2. HemeTanbl M MX COeTUHEHHUS
21 OO61ast XapaKTePUCTHKA XUMHYCSCKIX 4 1 bubaunoreka [JOK
' anemenToB VIIA-rpymnmel. ['agoreHst https://m.edsoo.ru/7f41a636
' TPYHIBL. T-€p https://m.edsoo.ru/7f41a636
COCTUHCHUS
25 O6uias xape\t;c;epncmlca );I/IMI/I‘I(;CKI;X , . BuGuorexa LIOK
' DICMEHTOB FPYHIEL A30T, QOCGOp 71X https://m.edso0o.ru/7f41a636
COCMHEHUS
y Ob6mras Xapr/TAepHCTHKa X;/IIMI/I‘IGCKI/IX . . , BuGmiorexa LIOK
' 3HeMeHTUOB TPYIIIbL. S TICPOIL https://m.edsoo.ru/7f41a636
KPEMHHU M UX COCTUHCHUS
Hroro no paszneny 25
Pazgen 3. Meraibl U UX COeAHHEHHSA
. Bbubnnorexa [IOK
31 Obupe croficTaa MeTanton 4 https://m.edsoo.ru/7f41a636
Bbubnnorexa [IOK
3.2 B i 16 1 2
XHEHIIINE METAJIBI M UX COCTIMHCHUS https://m.eds00.ru/7f41a636
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Hroro mo paznmery 20
Pasnen 4. Xumus u okpy:kamouas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HH YEJIOBEKA 3 bubmorexa LIOK
' H p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHoe Bpems 3 bubmotexa OK
P P https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
N KoauuyecTBo yacoB Jara DyeKTpoHHbIE UG POBHIE
Tema ypoka Kontposabubie  IlpakTuueckue 00pa3oBaTeIbHbIE
n/n Bcero H3yYeHUs
padoThI padoThI pecypcsbl

1 IIpenmer xumun. Ponb XuMuu B )KU3HU 1 bubanorexa [JOK
yesoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

2 TTonsATHE O METOMAX TTO3HAHUS B XUMUHU 1 Bubmorexa IOK

https://m.edsoo.ru/ff0d227e
IIpaxtudeckas padora Ne 1 «I[IpaBuina paboTsl
3 B §a60paT0pI/II/IpI/I TIPUEMBI o6pfmeHH$[Iz 1 bubamorexa LIOK
https://m.edsoo.ru/ff0d23dc
nmabopaTopHEIM 000PYJOBaHUEM)

4 Yuctoie BemecTBa U cMecH. CriocoOsl 1 bubanoreka [JOK
paszeneHus cMecei https://m.edsoo.ru/ff0d26ca
IIpaxtuueckas pabora Ne 2 «Pa3nencnue

5 c1\f1)ecel71 (Ha l'IpI/III)VIepe OYHUCTKH no}:llsapeHHoﬁ 1 bubamoreia LIOK

https://m.edsoo.ru/ff0d28c8
COJIH)»
bubaroreka [TOK

6 ATOMBI H MOJCKy Ibl ! https://m.edsoo.ru/ff0d2a6¢

7 XUMHUECKUE 3TEMEHTHI. 3HAKH (CHMBOJIBI) 1 Bubnuorexa IIOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 TIpocThie U CIIOKHBIC BEIIECTBA 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUeHHE 1 Bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumuueckast popmyna. BaneHTIEOCTL aTOMOB 1 bubamorexa LIOK

https://m.edsoo.ru/ff0d2eae
XUMHYECCKHX JICMEHTOB
OTHocuTeNbHAsI aTOMHAs Macca. Bubmmorexa [IOK

11 1
OtHocuTeNbHast MOJIEKYJIsIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 1019 XMMHYECKOTO DJIEMEHTA B 1 Bbubnnorexa [IOK

COCANHCHNHA

https://m.edsoo.ru/ff0d350c
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KonunuectBo Bemectsa. Monb. MossipHas

Bbubnnorexa [JOK

13 Mmacca https://m.edsoo.ru/ff0d5230
14 duznueckre U XMMUYECKUE SBICHHS. Bbubnnorexa [JOK
XUMHUecKast peaKiust https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKy U YCIOBUS MPOTCKAHUS XUMUICCKUX bubnuorexa [TOK
peakuuii https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUS MaCCHI BEIIECTB. Bbubnnorexa [JOK
XuMU4eCKUe ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BrIunciaeHus KoJu4ecTBa, MacChl BEIIECTBA 10 bubanorexka [JOK
YPABHEHUSIM XUMHYECKUX PEaKIInit https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMUYECKUX peaKIui
18 (coeunﬁq;HmupamomeHm 3a£em;m Bubmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
19 M. B. JIoMOHOCOB — Y4€HBIH-3HLUUKIONEIUCT. bubamoreka [JOK
OO0001IEHNE U CUCTEMATHU3ALIMS 3HAHUN https://m.edsoo.ru/ff0d40c4
20 KonTtponsHaas pabora Nel mo teme «BemiecTBa Bubnuorexa IIOK
U XUMHYECKHE PEAKIHI» https://m.edsoo.ru/ff0d4290
Boznyx — cMech razos. CoctaB Bo3ayxa.
21 Kncﬁ};pon — 3JIEMEHT U MPOCTOE BeIL[lileCTBo. Bubmmorexa IOK
https://m.edsoo.ru/ff0d448e
O30H
®dusnyeckue ¥ XUMUIECKHE CBONCTBA
22 KHCJIOpo/a (peaKkIuy OKUCIICHUS, TOPCHHUE). Bubmmorexa HOK
’ https://m.edsoo.ru/ff0d4614
Ionstue 06 oxcumax
Crioco0bI MOTy4eHHs KUCIOpOa B
23 nabopaTopuu }I//Iq]'[pOMI)IHIJ'leHI;IOHCTI/I. bubamorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenne Kucopoaa
TemnoBoit 3¢ (PpekT XUMUIECKON peaKIuu
24 MOHSTHE O T?}?MOXI/IMI/I‘{GCKOM y}l)DaBH:HI/II:I BuGmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHIOTCPMHUUCCKUX PEAKIIUAX
TormmmBo (HEPTH, yroib U METaH).
25 3arpx3ne1§1/1e¢1)30311}}]/xa CII0COOBI lro Bubmmorexa [IOK
’ https://m.edsoo.ru/ffod4c4a
MPEeIOTBPAIICHHS
26 IIpakrrueckas padora Ne 3 o Teme bubaunorexa [JOK
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«Ilomy4enue u cobupanue KUCIOPOAaa,
U3y4eHHE ero CBOMCTB»

https://m.edsoo.ru/ff0d4ae2

97 Bonopon — »aieMeHT 1 poCcToe BEUEeCTBO. Bbubnnorexa [JOK
Haxosxmenue B pupoie https://m.edsoo.ru/ff0d4dd0
28 ®duzndecKkre U XMMUYECKUE CBOMCTBA bubanorexa [JOK
Bojiopoza. [IpuMeHeHne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsTHE O KHCIIOTAX U COJIX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHust BOJ0poia B bubnuorexa [TOK
nabopaTtopuu https://m.edsoo.ru/ff0d4ddo
i ZIlPIaKTI/IlIeCKaH paZOTa Ne 4 o Teme Bu6miorexa LIOK
OJIYFICHIE I CODUPATIHE BOAOPOAR, https://m.eds00.ru/ff0d4f42
H3yUYCHHE ET0 CBOMCTBY»
bubamoreka [JOK
2 M i é . A
3 OJIIPHBIH 00BEM Ta30B. 3aKOH ABOraapo https://m.edsoo.ru/ff0d542¢
. Brruncienus o0béMa, KOIJ:I/I‘IGCTBa BEIIleCTBa Bummorexa LIOK
rasa 1o e.:.ro M3BECTHOMY KOJIMYECTBY BEIIECTBA https://m.edsoo.ru/ffod55a0
WK 00BEMY
o | sl s o e
U H HOB H: 'BEMHBIX
peaxtt N https://m.edsoo.ru/ff0d5708
OTHOILICHUHU I'a30B
35 duznueckue €CKHE CBOWCTBA BO Brbmmorexa LIOK
U314 e U XUuMHnu4 U BOUCTBA B bl
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonarre 06 HHAUKATOpPaX bubmmorexa LIOK
’ A P https://m.edsoo.ru/ff0d59e2
. B:n;cxax ;)acnzop::enj. Ha::;zeoméme ZI BuGmuorexa LIOK
HCHACBhI HHBI TBOPHEI. Bast A
B P P Ao https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PAaCTBOPE
38 | dpmoronnense pocmmopen  onpeent BrGmorera L1OK
P N . P p ped https://m.edsoo.ru/ff0d5eba
MaCCOBOI J0JIeH pacCTBOPEHHOTO BEIIECTBAY
39 KonTtpoasHas padora Ne2 o Teme «Kucnopo. bubamoreka [JOK

Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342
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OKcHuAbl: cocTaB, KiIacCu(puKanus,

Bbubnnorexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
" Ho:;;qe}me I/(I) :H(l)vmqecmz C(];)(())ﬁ:TBa Butmorexa LOK
KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OCHOBaHWUsI: COCTaB, KJIaCCU(UKAIINS, bubnuorexa [TOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITony4yenue u XMMHYECKHE CBOICTBA Bubmmorexa [IOK
OCHOBaHHUH https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocTaB, KiaccupuKaIms, bubanoreka [JOK
44
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [onmydenne 1 XUMHYECKHE CBOMCTBA KUCIIOT Bubamorexa LIOK
- https://m.edsoo.ru/ffOdfee2
Comu (cpenHre): HOMEHKIIATYpa, CIIOCOOBI Bubmmorexa [IOK
46 .
MOJTyYeHHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
IIpaxTudeckas pabota Ne 6. Perenue
47 AKCIIEPUMEHTAJIBLHBIX 3a7a4 10 TeMe bubamnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPrAaHUYECKHX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIT
48 I'eneTnueckas cBsI3b MEXy KJIacCaMu Bubnuorexa IIOK
HEOPTaHHYECKUX COCANHEHHI https://m.edsoo.ru/00ad9a50
bubaroreka [TOK
49 00606 i
00ILeHNE U CHCTeMaTH3alHs 3HAHUH https://m.edsoo.ru/00ad9ch?
50 KonTtponsnaas padora Ne3 mo teme "OcHOBHEIE Bubmmorexa IIOK
KJTACCHI HEOPTAHHMYECKUX COCNHEHNH" https://m.edsoo.ru/00ad9ela
I
ol epBbIeecHOHL;TI;I/I :na;:cnl(?llsxaunzo . BuGmuorexa LIOK
XUMHYECKHX AJIeMEeHTOB. [1oHsATH TIax
Py https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
I i I
2 cncrewa xvmscorn nevairon 2L H. BuGmonesa LIOK
T https://m.edsoo.ru/00ada52¢c
Menneneesa
Bbubnnorexa [IOK
53 Ilepuonsl, rpynmsl, NOArPYMIILI

https://m.edsoo.ru/00ada52c
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Crpoenne atomoB. CocTaB aTOMHEBIX SI/IEp.

Bbubnnorexa [JOK

>4 W3otomnst https://m.edsoo.ru/00ada342
CTpoeHHE AJISKTPOHHBIX 000I0YCK aTOMOB
55 SﬂepMeHTOB Hepnlz)nnqecxoﬁ cucremsr [. 1. bubmotexa IOK
https://m.edsoo.ru/00adaébc
Menneneena
XapakTepuCcTHKa XUMHUYECKOT'0 JIEMEHTA 110
56 eropnonoI:KeHmo B [lepuomuueckoii cucreme /. Bubmorexa LIOK
https://m.edsoo.ru/00ada824
N. Menneneena
3Hauenue [leproandaeckoro 3akoHa Jst
57 pa3BUTHUSA Haylzcn jll npaxktuku. J. 1. If[/IeHzLeneeB bubamorexa LIOK
. https://m.edsoo.ru/00ada96e
— yuéHbIH, IEAaror U TPaKIaHuH
58 DNEeKTPOOTPULIATEILHOCTh aTOMOB Bubmmorexa [IOK
XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HonHast XuMHuJIecKas CBsI3b bubamorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasneHTHast oJsipHasi XUMUYECKas CBSI3b bubamorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemonspHas XMMHUYECKas CBSA3b bubamorexa LIOK
https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHHUS Bubmmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIMTENbHO-BOCCTAHOBHUTEIILHBIE PEAKIMN bubamorexa LIOK
https://m.edsoo.ru/00adb076
64 OKUCIUTENHN U BOCCTAHOBUTEIIN Bubmmorexa IOK
https://m.edsoo.ru/00adb076
65 Konrponbhas padora Ned4 o teme «Ctpoenue bubnnorexa [JOK
aroMa. XUMHIECKAs CBSA3bY https://m.edsoo.ru/00adb486
66 PezepBHbIit ypok. O000mEeHne n bubnnorexa [JOK
CHCTEMATH3ALUS 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBubIit ypok. O600menue n Bubmmorexa IIOK
CHCTEMATH3allns 3HAHUN https://m.edsoo.ru/00ad9ch?2
68 PezepBHbIit ypok. O000mEeHne n bubaunorexa [JOK

CUCTCMaTU3alusa 3HAHUUI

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoauuecTBo yacoB

DJIeKTPOHHBIE NU(POBLIE

Ne Jara
Tema Ypoka KOHTpoﬂb[",]e HpaKT“qecxﬂe 06pa30BaTeJIbeIe
n/n Bcero H3yYeHUs
padoThI padoThI pecypcbl
Ilepuonuueckuii 3akoH. [lepuoauueckast
1 cnfTeMﬂa XUMUYECKUX SHGMIG)HT(I:B A1 1 Bubmorexa LIOK
T https://m.edsoo.ru/00adb59e
Menpeneesa
3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB

5 eCKp S TOMEHTOR e s 1 Bubmmorexa [IOK

XUMHYECKHUX 3JICMEHTOB MEPBhIX TPEX
P P https://m.edsoo.ru/00adb6b6
MIepUOJIOB

3 Knaccudukamnus u HOMeHKIaTypa 1 Bubmmorexa [IOK
HEOPraHHYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMHYECKON CBSI3H U THIIBI 1 bubanoreka [JOK
KPUCTAIUTHYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHas pabora Nel mo teme

5 «IToBTOpEHUE U YTrITyONIeHNE 3HAHUMA 1 1
OCHOBHBIX Pa3JIeNoB Kypca § Kiraccay
Knaccudukanms XuMiuaecKux peakiuii mo Bubmmorexa [IOK

6 1
pa3IUYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
IIo € 0 CKOpoC €CKOH peakltu.

, HOHﬂTHe ot ;()) em ngqu ! 01/1 : 147078 . BuGuorexa LIOK

HSTHE O TOMOTCHHBIX M T€TEPOTreHHBIX
P https://m.edsoo.ru/00adbe9a
peaxmuax
ITonsATHE 0 XUMHUECKOM PaBHOBECHHU.

8 DaxTOPEI, BIHUSIONINE HA CKOPOCTh 1 Bu6mmorexa [IOK
XUMHUYECKOH Peakiny 1 MOJI0KEHIE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PaBHOBECHS

9 OKHCIHUTENTbHO-BOCCTAHOBHTE. e pea 1 bubamorexa LIOK

KHCITUTENbHO-BOCCTAHOBUTEIIbHBI KIUH
peaxtt https://m.edsoo.ru/00adcade

10 Teopus 3J1EKTPOIUTHUECKON TUCCOLMALIMNH. 1 Bubmmorexa [IOK

CulibHBIE U C1a0BIE DIEKTPOIUTHI https://m.edsoo.ru/00adcd68
Bubmmorexa IIOK
11 VloHHbIC ypaBHEHUS peaKIHii 1 u

https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

XUMHUYeCKHe CBOMCTBA KMCJIOT M OCHOBAHMIA

bubaunoreka [JOK

12 i
B eBete HpeHCTaBHeMHHH 06 https://m.edsoo.ru/00add5d8
3JEKTPOIUTUICCKON TUCCOIMAIIUI
. XI/ICMZLIZCKZC cisc())p"écaTB: cozeﬁ B CB::COV Butmorexa LOK
I TaBJICHUH JICKTPOITUTHYECKON
pen p https://m.eds00.ru/00add8h2
JIICCOIIHAITIH
14 Tlo €0 0JIN3€ COJIeH BrGmorexa LIOK
HATHE O THAPOIH TS
AP https://m.edsoo.ru/00add9d4
15 0606 . bubanorexa [JOK
0OIIIeHNE U CUCTEMAaTH3alNs 3HAHUN
B H https://m.edsoo.ru/00addd12
16 [Ipaktudeckas padorta Ne 1. «Pemenne Bubmmorexa [IOK
IKCIEPUMEHTAITLHBIX 3314 https://m.edsoo.ru/00addbfa
. i(SOHTEOJ]LHaﬂ pa6(I)<Ta Ne2 no Teme Bu6miorexa LIOK
JIEKTPOJIUTHYECKAS TUCCOLMALINS. https://m.edsoo.ru/00addec0
XUMHUECKUE PEAKIMU B PACTBOPAX»
18 OO0mast XxapaKTepUCTHKA TaJIOTCHOB. Bubmorexa [IOK
XUMHUYECKHE CBOMCTBA HA MMPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
X .C
19 xammicexie croicraa, moayuene biorera L1OK
- Oy ’ https://m.edsoo.ru/00ade104
pUMEHEHHE
YCHU SAHOHU KA1 ThI, U HU
vny . JTOTRL M3YH https://m.edsoo.ru/00ade348
CBOWCTBY
B
” :;qnc%e};ts{ r[(()) ypaB};eH:;ng xp:)Mnr;ecmx BuGmuorexa LIOK
KU1 158 HH U I'CHTOB HB
POAKILIE, eCitH O P A https://m.edsoo.ru/00ade488
N30BITKE
OO0mast xapakTepucTHKa 1eMeHTOB VIA- Bubmorexa [IOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
n | e o
XOXIACHU bl U HNHCHUU B
A p fI https://m.edsoo.ru/00ade64a
npupoae. XUMHUYECKHEe CBOHCTBA CEPhI
24 CepoBo1opo, CTpoeHue, (hPU3NIecKue U bubamoreka [JOK

XHMHYECKHE CBOMCTBA

https://m.edso0.ru/00ade802
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Oxcupsl cepl. CepHast KACIOTa, GU3NIECKUE

Bbubnnorexa [JOK

25
U XUMHYECKHE CBOHCTBA, TPUMCHCHHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKINH, JIEKAIIE B OCHOBE
26 MPOMBIIIJICHHOTO CrI0c00a TOTyYeHHS Bubmmorexa IIOK
CEepHOM KHUCIOTHI. XUMHIECKOE 3arpsIi3HCHHE https://m.edsoo.ru/00adec8a
OKPYXKaIOMIEH Cpelbl COCIMHEHNUSIMH CEPBI
27 Brrancnenue MaccoBOM JOJIU BBIX0O1a bubanorexa [JOK
OPOAYKTa PEaKIIUuH https://m.edsoo.ru/00adec8a
OO0mas xapakTepuCTHKa IeMeHTOB V A-
28 . AP;O pac OCTpaHCHUE one Bubmiorexa IOK
TpYIIIbL. T, pacit HEHHUE B IPU ,
by pactipoctp . prpoa https://m.edsoo.ru/00adeea6
(usnyeckre 1 XUMHYECKUE CBOWCTBA
AMMUaK, ero Gu3NIecKue U XUMHUIECKUE Bubmmorexa [IOK
29 N
CBOMCTBA, MOJyYCHHUE U IPUMEHEHHUE https://m.edsoo.ru/00adf004
IIpaktuueckast padota Ne 3 mo Teme
30 «§0 THZ e z . a;a 3 He TeMe 0 Bubmiorexa IOK
JIy4eHHE aMMHUaKa, U3y4eHHE er
N Y Y https://m.edso0.ru/00adf180
CBOWCTBY
31 A3oTHas kuciora, e€ pusnueckue u bubnnorexa [IOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30Banye HUTPATOB U COJIEH aMMOHHMS
32 B Ka4eCTBE MUHEPAIBHBIX YI00OpEHHIA. Bubmmorexa [IOK
XuMHUYECKOE 3arpsi3HEHHE OKPYKAIOIICH https://m.edsoo.ru/00adf518
Cpenbl COeIMHEHUSIMU a30Ta
Docpop. Oxe octopa (V ochopHa
33 dop o ma docpopa (V) t pocgopras bubanorexa [JOK
KUCIIOTa, GPU3MUECKHE U XUMHYECKHUE
5 https://m.edsoo.ru/00adf68a
CBOICTBA, IOJTy4eHHE
HWcnons3oBanue docdaro a4ecTBe
34 HeH:H pat (1())6 6’2 8 UB 1;; q3 TeB . bubanorexa [JOK
MHH bHBIX HUA. 3arps3HeHn
p N yAoop P https://m.edsoo.ru/00adfc20
MIPUPOIHON cpenbl pocharamu
35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnnorexa [JOK
(usnyecKre 1 XUMHYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcuasl yraepoaa, ux Gu3n4IecKue u
36 XUMHUYECKHE CBOMCTBA. DKOJIOTHYECKUE Bbubaunorexa [JOK

l'IpO6J'I€MI)I, CBA3aHHBIC C OKCHUIOM YIJICpOJa
(v

https://m.edsoo.ru/00adfebe
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Bbubnnorexa [JOK

37 VYronbpHas KuciIoTa ¥ €€ Cou https://m.eds00.ru/00ae006¢
[IpakTrueckas padora Ne 4 1o Teme
38 "l_I[)OJIy‘IEHHe YF];)IQKPICHOFO rasa. BrGmorexa LIOK
https://m.edsoo.ru/00ae027e
KauecTBenHas peaknus Ha kKapOoHAT-HOH"
39 IlepBoHauanbEHBIC TOHATHS 00 OPTaHUYECKUX bubanorexa [JOK
BEII[ECTBAX KaK O COCUHECHUSX yriieposa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coennueHus Brubmorexa LIOK
https://m.edsoo.ru/00ae080a
IIpaktuueckast padota Ne 5. PemienHue
41 SKI::HepI/IMeHTaHiHLIX 3a1a4 1o TeMe Bubmmorexa [1OK
N https://m.edsoo.ru/00ae0bf2
«BaxkHelIIne HeMeTallIbl K UX COEIUHEHHS
42 KonTponbnas pabora Ne3 mo teme bubnunorexa [JOK
«Bakueiie HeMeTaIbl U UX COETUHEHUS https://m.edso0.ru/00ae0e18
OO0mast XxapaKTepUCTHKA XUMAYCCKIX
43 3JIEMEHTOB — METAJJIOB. MeTajutndyeckast bubarorexa [TOK
CBSI3b M METAJUTHYECKAst KPUCTAIUTHYCCKAsT https://m.edsoo.ru/00ae103e
peméTka. Puznueckue CBOMCTBA METAIJIOB
XuMHYeCcKHe CBOMCTBA METAJIOB.
44 DNIEKTPOXUMHUUECKHUN Psii HANpsLDKEHUN bubmmorexa LIOK
https://m.edso0.ru/00ae1156
METaJIOB
OO011He crIocoObI MOTYUICHUS METAILIOB.
CrnaBbl. BeranciieHust o ypaBHEHUAM Bubnuorexa IIOK
45 .
XUMHYECKHIX PEAKIIHiA, €CITH OJUH U3 https://m.edso0.ru/00ae1156
PeareHTOB COACPIKUT MPUMECH
46 ITonsiTHe 0 KOPPO3UHN METAIIOB Brbmmorexa [IOK
https://m.edso0.ru/00ae1278
bubaunorexa [IOK
4 [l{enousie MeTaLIbI https://m.edsoo.ru/00ae14b2
48 OKCHIBI ¥ THAPOKCHUIBI HATPUS U KAJTHS Brbmmorexa [IOK
https://m.edsoo.ru/00ae14b2
49 [IlemoyHO3eMEIbHBIC METAIIBI — KANBIIUH 1 Bbubnnorexa [IOK

MarHui

https://m.edsoo0.ru/00ae15e8
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Bbubnnorexa [JOK

50 BaskHelilie coeTMHEHNS KaIbIIUs https://m.edsoo.ru/00ael5e8
51 O0001IeHNE U CUCTEMATH3ALMSA 3HAHUA
52 JK€ctkocTh BOABI M CLIOCOOHBI €€ yCTpaHeHHs ﬁ;g;l:lfl(;;,eezasi(,)rﬁ/o 0ac1886
53 IIpaxTrdeckas padbora Ne 6 o Teme Bubmmorexa IIOK
"YKECTKOCTH BOBI M METOIBI €€ yCTpaHEeHH" https://m.edsoo.ru/00aelae8
54 J— bubanorexka [JOK
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOMCTBA OKCHAA U Bubmmorexa [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bubanorexa [JOK
%6 HKeneso https://m.edsélo.ru/Oan1d86
57 Oxkcunipl, THAPOKCHIBI U conn xkene3a (1) u bubnuoreka [TOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0001eHNE U CUCTEMATHU3ALNS 3HAHUHA
| stenepmcnmmmn s no o bimorera LIOK
«BaxHel1ne MeTauIbl ¥ UX COEIUHEHUS https://m.edsoo.ru/00ae3des
BrrurciieHus mo ypaBHECHUSIM XHMAYECKHX
o | ot o perere s
BhIuKCIIEHUsS MacCOBOIl 10JIM BBIXO/IA https://m.eds00.ru/i0ae] 750
MPOAYKTA PeaKIHu
61 O0600I11IeHHEe U CUCTeMAaTH3alus 3HaHUH
62 Kontponsnas pabora Ne4 o teme
«BaxHe#me MeTauTbl ¥ UX COSAUHCHHS
63 BemecTBa 1 MaTepuasibl B IOBCETHEBHOM Bbubnuorexa [IOK
’KU3HH YeIIOBEKA https://m.edsoo.ru/00ae3f50
64 XuMHUecKoe 3arps3HEHUE OKPY>KaroLen bubanorexa [JOK
cpeabl https://m.edso0.ru/00ae4270
65 Ponb XuMuu B pelieHAH SKOJIOTHYECKUAX bubamoreka [JOK

mpooiieM

https://m.edso00.ru/00ae4270
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66 PeseprubIit ypok. O600meHne n 1 Bubmmorexa IIOK
cUCTEMaTH3aLns 3HAHWH https://m.edsoo.ru/00ae0dOa
67 PeseprubIit ypok. O600meHne n 1 Bubmmorexa IIOK
CHCTEMATH3alys 3HAHUN https://m.edsoo.ru/00adb33c
68 PezepBHbIi ypok. O000mIEeHNE 1 1 bubanorexa [JOK
cUCTeMaTH3alys 3HAHWH https://m.edsoo.ru/00ad9ch2
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HHOACHUTEJBbHAA 3AIINCKA

PaGouas mporpamma 1mo XMMHH COCTaBIIEHA B COOTBETCTBUH C TPEOOBAHUSMU CIIEAYIONIUX HOPMATUBHBIX TOKYMEHTOB:

®denepanbHbiil 3ak0H «O0 oOpa3zoBanuu B Poccuiickoit @enepanun No273-D3 ot 29.12.2022 1.5

2. Tlpuka3 MwunuctepctBa oOpazoBanus U Hayku PD Ne413 ot 17.05.2023 r. «O06 yrBepxkaeHUH (eaepaabHOro TOCyIapCTBEHHOTO
00pa3zoBaTeNbHOIO CTaHIAPTa CpeaHEro (TIOJIHOT0) 00IIero 00pa3oBaHUs»

3. Tlpuka3z ot 31.12.2021 Ne 1578 «O BHeceHuH M3MEHECHHI B (helepaibHBId TOCYAapCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT CPEIHETO
o0miero o0pa3oBaHus, yTBepKACHHBIN nMpukazoM MuHHcTepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2021 Ne413

=

4. Ilporpamma Kypca XuMuu Ajis o0uieo0pa3oBareabHbIX yupexaenuit 8-11 kiaccel, MockBa «IIpocsemenue» 2022.
5. VYuebnuk «Xumus. 10 knacc. bazossiit ypoenb» Pymsutuc I'.E., ®enpaman @.1°., Mocksa «IIpocsemenuey, 2021
6. VYuebnsrit mian MbOY «basta-Tamuuackoii COILy Ha 2022-2023 y4eOHBIH ro.

HEJIA U 3AJJAYN U3YUEHUS ITPEJIMETA:

® OCBOCHHE 3HAHHUI 0 XUMUYECKOW COCTABISIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, BAKHEHIIINX XUMUUYECKUX MOHITUAX, 3aKOHAX
U TEOPHUSIX;

® OBJIAICHHUEC YMCHUAMU IMPUMCHSATH IMOJTYYCHHBIC 3HAHUSA JJIA 00BsCHEHNS pa3HOO6p33HI>IX XUMHAYECKUX SIBJICHUU U CBOICTB BCIIIECTB,
OIIEHKH POJIM XMMUU B PA3BUTHH COBPEMEHHBIX TEXHOJIOTUI U MOJyY€HUH HOBBIX MaTEPUAIIOB;

® pa3BUTHE TO3HABATEIbHBIX HHTEPECOB W HWHTEJUIEKTYaJbHBIX CIOCOOHOCTEM B TMPOIIECCE CAMOCTOSITEIHLHOTO MPHOOPETECHUS
XUMHAYECKUX 3HAHUU C UCIIOJIL30BaHUEM Pa3IMIHBIX UCTOYHUKOB I/IH(i)OpMaHI/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX,

® BOCIHUTaHUE YOEKICHHOCTH B MO3UTHUBHOM POJIM XUMHH B )KH3HU COBPEMEHHOTO 00IIeCcTBa, HEOOXOUMOCTH XUMHUECKH TPAMOTHOTO
OTHOIIEHHUSI K CBOEMY 3/I0POBBIO U OKPYXKAIOIIEeH Cpesie;

® IPUMEHEHHUE MTOJYYEHHBIX 3HAHUN U YMEHUM JIsi 0€3011aCHOTO MCIIOIh30BAHMSI BEIIECTB U MAaTEPHUATIOB B OBITY, CETHCKOM XO031CTBE
Y Ha IPOU3BOJCTBE, PELICHUS MPAKTUUECKUX 33/1a4 B MOBCETHEBHOW XKU3HU, IPEAYNPEKACHUS ABICHUN, HAHOCSALIUX BPEJl 310POBBIO YEIOBEKA
Y OKpYKaIoIlel cperne.

JlanHasi mporpamMma mpeaycMaTpuBaeT (GpopMHpOBaHHE Yy ydaluxcs OOIIeydyeOHBIX YMEHUN W HaBBIKOB, YHHUBEPCAIBHBIX CIOCOOOB
JCATCIIBHOCTU U KIIFOUCBBIX KOMHeTeHHHﬁ. B sTom HaIlpaBJICHUU HPHOPUTCTaAMU JJIA yqe6Hor0 npeaMeTa «XuMus» B CTapmeﬁ IIKOJIE Ha
0a30BOM ypOBHE SIBIISIFOTCSI:

® YMCHHC CaMOCTOATCIBHO W MOTHUBHUPOBAHHO OPraHMU30BBIBATH CBOIO ITO3HABATCIBHYIO ACATCIBHOCTH (OT IIOCTAaHOBKH IICJIIM 0
MOJTyYEHUS ¥ OLIEHKU pPe3yabTaTa);

® OIpe/ielIeHHE CYIIHOCTHBIX XapaKTEPUCTHK U3y4aeMoro 00beKTa;

® YMEHUE Pa3BepHYTO OOOCHOBBIBAThH CYXACHHUS, JaBaTh OMpPEaeIeHUs, IPUBOINUTE JOKA3aTeNbCTBA;

® OLICHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEACHUS B OKPYKAIOIIEH cpefie;



® BBINTOJIHCHUE B IPAKTHYECKOM IEATETHPHOCTH M MOBCEAHEBHON KU3HU KOJOTUIECKIX TPEOOBAHMIA,

® CIIOJIb30BAHUE MYJIBTUMEAUUHBIX PECYpCOB M KOMIIBIOTEPHBIX TEXHOJOTHMH 1 00paboTKH, Nepenadyd, CHCTeMaTU3aluu
uH(pOopMaInK, co3ianus 0a3 NaHHBIX, MPE3CHTAIIMU PE3YyJIHbTATOB TTO3HABATEILHON U MTPAKTUYECKON JIeITeILHOCTH.

Ha ocHoBanmm TtpebGoBanmii I'ocymapcTBeHHOro oOpa3oBarenbHOro cranaapta 2004 1. B comepkaHuu paboyeil mporpaMMbl
MpeJIoiaraeTcs peaanu3oBaTh aKTyajdbHble B HACTOSIIEE BPEMS KOMIIETEHTHOCTHBIN, JHMYHOCTHO-OPUEHTHUPOBAHHBIN, JEATEeIbHOCTHBIH
MIOJIXO0/Ibl, KOTOPBIE ONPEAEIISAIOT 3a1a4l O0yUEHHUS:

- (hopmupoBaHNe 3HAHUI OCHOB OPraHUYECKON XMMHUH - BaXHEHIINX (PaKTOB, MOHATUMN, 3aKOHOB U TEOPHI, S3bIKa HAYKH, JOCTYIHBIX
000011IeHN T MEPOBO33PEHUYECKOTO XapaKTepa,

- pa3BUTHE YMEHHI HaOI0naTh M OOBACHATH XMMHUYECKHE SBIICHUS, COONIOIATh MpaBuiIa TEXHUKH O€30MacHOCTU Mpu padbore C
BEII[ECTBAMH B XUMHYECKOM JTA0OPATOPUH U B TIOBCETHEBHON KU3HH;

- pa3BUTHE UHTEpEca K OPraHUYECKON XUMHUH KaK BO3MOXKHOM 00acTu Oyaymiei mpakTH4ecKon AesiTeNbHOCTH;

- Pa3BUTHE UHTEIUIEKTYAJIbHBIX CIIOCOOHOCTEM M TYMaHUCTUUECKUX Ka4eCTB JIMUYHOCTH; - POPMUPOBAHUE IKOJIOTUYECKOTO MBIIIICHHUS,
yOEXACHHOCTH B HEOOXOAUMOCTH OXPaHbl OKPYKAIOIICH Cpeibl.

TPEBOBAHMUSA K YPOBHIO ITIOAI'OTOBKH OBYYAIOIIUXCA

IIpeomemno-ungopmayuonnas cocmasnarowas 0o6pazoe8anHOCmu.

3HaTh: - BaXHEWIINE XUMHYECKHE IIOHATHUSA: BELIECTBO, XUMHUYECKUH DIIEMEHT, aTOM, MOJIEKYJAa, OTHOCHUTEJIbHBIE aTOMHAas H
MOJIEKYJISIpHAsi MacChl, HOH, JIJIOTPOIHUS, U30TOMbI, XUMUYECKas! CBA3b, DJIEKTPOOTPULIATEIbHOCTh, BAJIEHTHOCTb, CTEIIEHb OKUCIICHUS, MOJIb,
MOJISIpHAsi Macca, MOJISIpHBIN 00beM, BELIECTBA MOJIEKYJISPHOTO M HEMOJIEKYJISPHOIO CTPOEHHS, PAacCTBOPBI, SJEKTPOJIUT U HEIIEKTPOJIUT,
AIIEKTPOJINTUYECKAs] AUCCOLUAINS, OKHCIUTENb U BOCCTAHOBUTENb, OKHUCIEHHE M BOCCTAHOBIIEHHE, TEIUIOBOM A (EeKT peakuuu, CKOPOCTh
XUMHUYECKON peakluy, KaTajln3, XUMUYeCKOe paBHOBECHE, YIIIEPOAHbII cKeleT, GyHKIMOHAIbHAS IPyIa, H30MEpHsl, TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XMMHH: COXPAHEHHS MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, EPUOJNUECKUM 3aKOH;

- OCHOBHBIE TEOPUH XMMHMH: XUMUYECKON CBS3H, MIEKTPOJIUTUYECKON JUCCOLUALNH, CTPOCHUSI OPTaHUYECKUX COEIMHEHNI;

- BaKHEHIIIME BELIECTBA U MaTepHallbl: OCHOBHBIE METAJUIBI U CILJIABbI,

- CepHas, COJISHas, a30THAs U YKCYCHasl KUCJIOTHI; IIET0YH, aMMHUaK, MUHepaJlbHble yI0OpeHus, METaH, STHJIEH, aleTH/IeH, OeH301,
3TaHOJ, XKUPbI, MbLIA, TIIIOKO3a, caxapo3a, KpaxMmal, KJeTuyaTka, OeJIKH, UCKYCCTBEHHbIE U CHHTETHUECKHUE BOJIOKHA, KayUyKH, MJIaCTMACCHhI.

LeamenbHocmHo-KOMMYHUKAMUBHAS COCMABIAIOWASL 00PA308aHHOCIUL:

yMeThb: - Ha3bIBaTh U3Y4YECHHBIC BEIIECTBA 110 "TPUBHAIIBHON' WIIM MEKIyHAPOAHOW HOMEHKIIATYPE;

- ONpefe/IsiTh: BAJCHTHOCTb M CTENEHb OKHUCIEHHS XUMHUYECKHX JJIEMEHTOB, TUIl XMMHUYECKOM CBSI3M B COCIMHEHUSX, 3apsj HOHa,
XapakTep Cpe/ibl B BOJHBIX pACTBOPAX HEOPTaHUUECKUX COETMHEHU, OKUCIUTEIh U BOCCTAHOBUTENb, IPUHAJIEKHOCTh BEUIECTB K Pa3InYHbIM
KJlaccaM OpPraHU4eCKUX COEIMHEHUN;

- XapaKTepu30BaTh: 3JIEMEHTHI MAJIBIX IEPUOAOB O UX MOJOKEHUIO B Tepuoanueckoit cucreme J[.M. Menzaeneena;

o0IIKe XUMHUYECKHE CBOMCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHMUECKUX U OPraHMYECKUX COCAMHEHUIH;

CTPOEHHE U XMMUYECKHE CBOMCTBA N3yYEHHBIX OPraHUYECKUX COCANHEHUM;



- 00BSICHAITH: 3aBUCUMOCTH CBOICTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

PUPOy XUMHUYECKOH CBS3HM (MOHHOHM, KOBAJIEHTHOM, METAJUIMYECKOHN), 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEaKIMU U MOJ0KEHHS
XUMHYCCKOI'0 paBHOBECHUS OT PA3JIMIHBIX (I)aKTOpOBI

- BBIIIOJHATh XUMUYECKUH SKCIIEPHUMEHT 10 PACIIO3HABAHUIO BAKHEHIIINX HEOPraHNUECKUX U OPTaHUYECKUX BEILECTB;

- IPOBOJIUTH CAaMOCTOSATENBbHBIM MOUCK XUMUYECKOH MH(OPMAIMK C UCIOIB30BAHUEM PA3IMYHBIX MCTOYHHUKOB (HAYYHO-TIOMYJISAPHBIX
U3aHUH, KOMIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA);

HCIIOJIb30BAaTh KOMIIBIOTCPHBIC TCXHOJIOTHU IJIA 06pa6OTKI/I " nepcaadu XUMHYECKOM I/IH(bOpMaI_[I/II/I n €C NMPCACTABJICHUA B PA3JIMYHBIX
dbopmax.

L{eHHOCTHO-OpPHEHTAIIMOHHAsI COCTABIISIONIAs OO0Pa30BAaHHOCTH: HCIIOJIIB30BaTh MPUOOPETEHHBIC 3HAHUS W YMEHHS B NPAKTHYECKOU
JIeATEIILHOCTH U TIOBCEAHEBHOM JKU3HH IS

- 00BACHEHUSI XMMUUYECKUX SIBJICHUN, IPOUCXOASIIUX B IPUPOAE, ObITY U HA IIPOU3BOJICTBE;

- OIIpEJICTICHUS] BO3MOYKHOCTH TPOTEKAHUS XUMUYECKUX IPEBPAICHUN B PA3IMYHBIX YCIOBHUSAX M OLIEHKHU UX MOCIIECTBUIA;

- OKOJIOTHYECCKHU I'PaMOTHOI'O IMOBCACHUS B Opr)K&IOHICfI cpeac; - OUCHKH BIIUAHUA XUMHUYCCKOTO 3arpA3HCHHUA Oprn(anmeﬁ CpC€abl Ha
OpraHM3M YeJIOBeKa U JIPYTUe KUBBIC OPTaHU3MBbI;

- 6e301macHOro OOpAIIEeHUs C TOPIOYMMHU M TOKCHYHBIMH BEIIECTBAMH, TJa00paTOPHBIM 000PYIOBaHHEM;

- IPUTOTOBJICHUS PACTBOPOB 3a/laHHON KOHLIEHTPAIMK B OBITY M HA MPOU3BOJICTBE;

- KPUTUYECKOM OLIEHKH JIOCTOBEPHOCTH XUMHUYECKON MH(pOpMaLMK, TOCTYHAOUIEH U3 pa3HbIX HCTOYHUKOB.

MECTO KYPCA XUMUHU B YYHEBHOM IIJIAHE

[IpumepHas mporpaMma cpenHero ooumero oOpa3zoBaHHs MO XMMHHM COCTaBJIeHa M3 pacuyéra 68 yacoB B roj, M3 pacuera 2 daca B
HEJIEIIO.

[Ipeobnanaronumu hopMamMu TEKYIIETO KOHTPOJISI 3HAHUN, YMEHUN U HaBBIKOB SIBJISTFOTCSI CAMOCTOATENbHBIE H KOHTPOJIbHBIE pa0OTHI,
pas3yIn4YHbIe TeCTOBbIE (POPMBI KOHTPOJIS.
[IpomexxyTouHast aTTecTalus MPOBOAMUTCS COTJACHO JIOKATBHOMY aKTy OOpa30BaTENbHOTO yUPEXICHHs B (opMe KOHTPOJIBHBIX paboT, a
UTOroBas — B GopMe TecTa.

PE3YJIbTATBI OCBOEHUSA KYPCA XUMHUH
IIpeomemmuvie pezyromamoi (6a3086vlil ypOBEHD):

1) c(OPMHPOBAHHOCTh NPEACTABICHUH O MecTeé XMMHUU B COBPEMEHHOW HAy4yHOHl KapTHHE MHUpPa; MOHMMAaHHE pPOJIM XHMHUU B
(dbopMUpPOBaHUU KPYro3opa U PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEIIeHUS MPaKTUUECKUX 3a/1a4;

2) BJIaJICHUE OCHOBOIIOJIATAIOIIMMHA XUMUYECKUMH IOHATUSAMHU, TCOPUSMH, 3aKOHAMM U 3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BaHUE
XUMHYECKON TEPMUHOJIOTHEN U CUMBOJIMKO;

3) BJIaJICHUE OCHOBHBIMH METOJAaMU HAy4YHOI'O ITIO3HAHHUS, UCIIOIb3YEMBIMU B

XUMHUH: Ha6J'IIOI[eHI/Ie, OIMHUCAHUE, UBMCPECHUC, DKCIICPUMCHT, YMCHUC



06p2163,TBIBaTB, O0OBICHATH PE3YyIbTAaThI HpOBCHéHHBIX OIIBITOB M O€JIaThb BBIBOJABI, T'OTOBHOCTH U CIIOCOOHOCTH MMPUMCHATH MCTOJbI ITO3HAHUA
IIpU pCHICHUHA IIPAKTUYCCKHUX 3ada4,

4) c(OPMHPOBAHHOCTH YMEHHS 1aBaTh KOJIMYECTBEHHBIC OLIEHKU U IPOBOIUTH PACUYETHI 10 XUMUYECKUM (OpPMYJIaM U YpaBHEHUSM;

5) BJIaJICHHE MIPABUIIAMU TEXHUKU 0€30IaCHOCTHU IPHU MCII0JIb30BAaHUHU XUMUYECKUX BEILECTB;

6) c(OPMHPOBAHHOCTH YMEHUS KJIACCH(PHUIIMPOBATH OPTaHUYECKHE BEIIECTBA M PEAKIIMU 1O PA3HBIM MIPU3HAKAM;

7) c(OPMHUPOBAHHOCTb YMEHHSI OIMCHIBATH U PA3IMyuaTh U3yYEHHBIE KIACChl OPIraHUYECKUX BEILECTB;

8) c(OPMHPOBAHHOCTh YMEHHS JENaTh BBIBOIBI, YMO3AKIIOUECHUS M3 HAOMIOACHUN, XMMHUYECKHX 3aKOHOMEPHOCTEH, MpPOTHO3MPOBATH
CBOMCTBA HEU3YUYEHHBIX BEIIECTB I10 aHAJIOTUH C U3yYEHHBIMU;

9) c(OPMHPOBAHHOCTh YMEHHS CTPYKTypHpPOBATh HW3YUEHHBIH MaTepuall M XUMHUYECKYI0 HH(POPMALHMIO, IMOJydyaeMyl H3 Pa3HBIX
HUCTOYHUKOB;

10)  cdhopmupoBaHHOCTH COOCTBEHHOM MMO3MIIMH 110 OTHOLICHUIO K XMMUYECKOW HH(OPMALIUH, TIOITy4aeMOi U3 pa3HbIX UCTOUYHHKOB;
11)  chopMUPOBaHHOCTH YMEHUSI aHATM3UPOBATh U OLCHUBATH IOCICICTBHS IIPOU3BOJCTBCHHOIN M OBITOBOI JESATENbHOCTH, CBS3aHHOW C
nepepadoTKON OpraHuYECKUX BEIIECTB;
12)  oBiajeHHE OCHOBAMU HAYYHOTO MBIIIICHUS, TEXHOJOTUEH
HCCIIEIOBATEIbCKON U MPOEKTHOW AEATEIbHOCTH;
13)  chopMUPOBaHHOCTH YMEHHS IPOBOANUTH IKCIIEPUMEHTBI Pa3HOM AMAaKTHYECKOW HAIIPABICHHOCTH;
14)  chopMuUpOBaHHOE YMEHHUS OKa3bIBaTh MEPBYIO MOMOIIb MPH OTPABJICHHSX, 0)KOTAaX M JPYTUX TPaBMax, CBSI3aHHBIX C BEIIECCTBAMH M
1a00paTOpPHBIM 000PYIOBAaHUEM.
Memanpeomemmvie pe3ynomamoi:

1) c(OPMHPOBAHHOCTh YMEHUSI CTAaBUTh LIEJIM M HOBBIE 33/1a4M B yu€Oe U M03HABaTEIbHON JeSITEIbHOCTH;

2) OBJIaJICHHE MPUEMAMHM CaMOCTOSTENBHOIO IUIAHUPOBAHMS IyTeW NOCTHXKEHHUS IeNid, YMEHHUs BbIOMpaTh 3((eKTHUBHBIE CHOCOObI
peleHns yueOHbIX U T03HaBaTeIbHbIX 3aj1ay;

3) c(OpPMUPOBAHHOCTh YMEHUSI COOTHOCUTH CBOU JIEMCTBUSI C IJIAHUPYEMbBIMU pE3YylbTaTaMu;

4) c(OPMHPOBAHHOCTH YMEHHSI OCYIIECTBIATH KOHTPOJIb B MPOLECCE JOCTHKEHUS Pe3yibTaTa, KOPPEeKTUPOBATh CBOU JACHCTBUS;

5) c(OpPMUPOBAHHOCTh YMEHUS OLIEHUBATh IPABUJILHOCTD BBIIIOJHEHUS Y4€OHBIX 33/1a4 U COOCTBEHHBIE BOZMOKHOCTH MX PELICHUS;

6) c(OPMHPOBAHHOCTh YMEHHs aHAIM3MPOBATH, KiacCU(PUIUpPOBaTh, 0000IIaTh, BHIOUPATh OCHOBAHUS M KPUTEPUH Ul YCTAHOBJICHUS
MIPUYMHHO-CIIEACTBEHHBIX CBS3EH;

7) c(OPMHPOBAHHOCTh YMEHUS IPHOOPETATh U IPUMEHSATH HOBBIEC 3HAHMS,

8) c(OpPMUPOBAHHOCTh YMEHHUS CO3/JaBaTh NMPOCTEUIINE MOJENH, HCIOIb30BaTh CXEMbI, TaOJIUIIbI, CHMBOJBI JJI PElICHUs y4EOHBIX U
[IO3HABATEJIbHBIX 337124,

9) OBJIAJICHHE HA BBICOKOM YPOBHE CMBICIIOBBIM YTEHUEM HAayYHBIX TEKCTOB;

10)  cdopmupoBaHHOCTH yMeHHS 3((EKTHBHO OPraHW30BBHIBATH YU4eOHOE COTPYAHUYECTBO M COBMECTHYIO [ESTEIbHOCTh, paboTaTh
UHIMBHTyJIEHO C Y4ETOM OOIINX HHTEPECOB;
11)  chopMHPOBaHHOCTH YMEHUS OCO3HAHHO UCIIOJIb30BATh PEUECBBIC CPEICTBA B COOTBETCTBUU C 331a4aMU KOMMYHHKALIUH;



12)  BbICOKHIi YPOBHS KOMIIETCHTHOCTH B 00sacT ucnosb3oBanus UKT;
13)  chopMHPOBAHHOCTH IKOJIOTHUYECKOTO MBIIILICHHUS;
14)  chopMupoBaHHOE YMEHUS TPUMEHSTh B IO3HABATEILHOW, KOMMYHUKATUBHOW W COLMAJIbHON NMPAKTUKE 3HAHHSA, MOJYYCHHBIC MPH
W3Y4YECHUHU TIpeIMETa.
Jluunocmuvie pe3yibmamol:

1) cOPMHUPOBAHHOCTH MOJOKUTEIBHOTO OTHOIICHHS K XUMHH, YTO O0YCIIOBJIMBAET MOTHUBAIMIO K YICOHOH AEATSILHOCTH B BHIOPAHHOM
cdepe;

2) c(OPMHUPOBAHHOCTH YMEHUSI PeIaTh MPOOJIEMbI TOUCKOBOTO U TBOPYECKOTO XapaKTepa;

3) c(OpPMHUPOBAHHOCTh YMEHHUS IPOBOJUTH CAMOAHAIN3 W OCYHICCTBIATH CAMOKOHTPOJIb M CAaMOOIICHKY HAa OCHOBE KPHUTCPUCB
YCICITHOCTH;

4) cOpPMUPOBAHHOCTH TOTOBHOCTH CJIEIOBATH HOPMaM MPUPOJIO - U 37I0POBHCOCPETAIOIIETO TOBEIACHUS;

5) cOpPMHUPOBAHHOCTH MTPOYHBIX HABBIKOB, HAITPABJICHHBIX HA CAMOPA3BUTHE Yepe3 CaMOo0Opa30BaHNE;

6) c(OPMHPOBAHHOCTH HABBIKOB MPOSBICHHS [TO3HABATEIbHON HHUIIMATUBBI B y4eOHOM COTPYAHUYECTBE.

YYEBHO-METO/IMYECKHWH KOMITJIEKT

1. Pyasutuc l.E., ®eabagman ®.I'., Xumusa. OcHoBbl 061eid xumMuu. 10 kiaacc. - M.: [IpocBenienue, 2016

2. T'apa H.H. Xumus. [IporpamMmmMsbl 061e06pa3oBaTe/IbHbIX yupexaeHuil. - M.: [IpocBemenue, 2010

3. Xomuenko N.I'.COOpHHK 3a/1a4 ¥ YIPaXKHEHUH IO XUMHH.

IINTAHUPYEMBIE PE3YJIBTATBI ObYYEHUA

B pe3ynbrare nzyuenus yueOHOro npeaMera « XuMus» Ha ypOBHE CpeHEro o01iero o0pa3oBaHus Ha 0a30BOM YPOBHE 6bINVCKHUK HAYYUMCAL:
- pacKkpbIBaTh Ha IMPUMEpPax pojb XMMHUU B (DOPMUPOBAHMM COBPEMEHHOM HAy4YHOH KapTHHBI MUpPa M B MPAKTUYECKOH JesITEeIbHOCTH
YEJI0BEKa;
- JEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBSI3b MEXy XUMUEN U IPYTUMH €CTECTBEHHBIMU HayKaMH;
- pacKpbIBaTh Ha MIPUMeEpax MOJIOKEHUS TEOPUU XUMUUeckoro ctpoeHus A. M. bytneposa;
- OO0BSACHATH MPUYMHBI MHOT000pa3Hsl BEIIECTB HA OCHOBE OOIIMX MPEACTaBICHUI 00 UX COCTaBe U CTPOCHUH;
= IIPUMCHATH IIpaByJIa CHUCTEMAaTHIECKOH MG)I(JIYHapO)IHOfI HOMCHKIJIATYPhI KaK CPEACTBA pa3jIMUCHUA U I/I)IGHTI/ICI)I/IKaHI/II/I BCUICCTB 110 UX
COCTaBYy U CTPOCHHUIO;
- COCTaBJISITh MOJICKYJISIPHBIE ¥ CTPYKTYPHBIE ()OPMYITBI OPraHMUECKUX BEIIECTB KaK HOCUTENIeH HH(POPMAIIMK O CTPOCHUH BEIIECTBA, €r0
CBOMCTBAaX M MPUHAIJIEKHOCTU K ONPEACIEHHOMY KJIacCy COSIUHEHMI;
- XapaKTEepU30BaTh OPraHUYECKHE BEIIECTBA II0 COCTABY, CTPOCHUI0 M CBOWCTBAM, YCTAHABIMBATh NPUYMHHO-CIICJICTBEHHBIEC CBSI3U
MCXKAY JaHHBIMU XapaKTCPUCTUKAMU BEIICCTBA,

- [IPUBOJUTH IPUMEpPbl XUMUYECKMX PEAKLUUN, PACKPBIBAIOLIUX XapaKTEpPHbIE CBOMCTBA THUIIMYHBIX IIPEICTABUTENIEH KIIACCOB
OpPraHUYECKHX BELIECTB C LIEIbI0 UX MICHTHU()UKALNU U OOBSCHEHUS 00JIaCTH IPUMEHEHMS,;



- IIPOrHO3MPOBATh BO3MOYKHOCTb IIPOTEKAaHUs XMMHUYECKUX pEaKLUUMi Ha OCHOBE 3HAHMW O THUIIAX XUMHYECKOM CBS3M B MOJIEKYJax
peareHToB U WX PEeaKIIMOHHOW CIOCOOHOCTH;
- UCIOJIB30BaTh 3HAHUS O COCTaBE, CTPOCHUU U XMMHUYECKUX CBOWCTBAX BEUIECTB JJIs MX 0E30MaCHOTO MPUMEHEHHS B MPAKTUYECKOMN
JeSITEIIbHOCTH;
- MPUBOANUTH MPUMEPHI MPAKTUUYECKOTO HCIIOJIB30BAaHMS MPOIYKTOB MEpepadOTKU HE(TH M NMPUPOIHOTO Tr'a3a, BHICOKOMOJIEKYISIPHBIX
COEIMHEHU (ITOJIMATUIIEHA, CUHTETUYECKOT0 Kay4dyKa, alleTaTHOI'O BOJIOKHA);
- MPOBOAMUTH OMBITHI 10 PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB (TIUIEPUHA, YKCYCHOM KHCIOTHI, HENPEAEIbHBIX KHPOB, TTFOKO3BI,
KpaxMmaiia, 0€JIKOB) B COCTaBE MHILEBBIX MPOIYKTOB H KOCMETHYECKHX CPEICTB;
- BIIQ/IETh MIpaBWJIaMU U TpuéMamu 06e301acHO paboThl ¢ XMMUYECKMMU BEIIECTBAMU U JIa0OpaTOPHBIM 000PYAOBaHUEM;
- MPOBOANUTH PAacUYEThl HA HAXOXKICHHE MOJEKYISIPHOW (OpMyIbl YIIIEBOAOPOJA MO MPOAYKTaM CTOpaHUs U MO €ro OTHOCUTEIbHOU
IUIOTHOCTU ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTAaB;
- BIIQ/IETh MIpaBUIIaMU OE€30MaCHOTO OOPAIEHUS C €IKUMU, TOPIOYUMHU U TOKCUYHBIMU BELIECTBAMH, CPEICTBAMU OBITOBOW XMMHH;
- OCYIIECTBISATh MOUCK XUMUYECKON HH(GOPMAIIU 110 HAa3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (pOpMysIaM BEIIECTB;
- KPUTHUYECKH OLICHUBATh M HUHTEPIPETHPOBATh XMUMHUECKYH0 HMH(OpPMAIMIO, COJEPKallylocsi B COOOLIEHUSX CPEIACTB MacCOBOMU
uH(popmaluu, pecypcax MHTepHeTa, HAyYHO -MOMYJISPHBIX CTAThAX C TOUYKH 3PEHUS €CTECTBEHHO -HAyYHOU KOPPEKTHOCTHU B LEJISX BbISBICHUS
OLIMOOYHBIX CY)KICHUH U (OPMHUPOBAHUS COOCTBEHHON MO3ULINY;
- MIPE/ICTaBIATh IYyTH PELIEHUs IVI00ANBHBIX MPOOJIEM, CTOSIIUX MEepe] YeI0BEUECTBOM (IKOJIOIMUECKHUX, YHEPIreTUUECKUX, CHIPbEBBIX ), U
POJIb XMMHHU B PEIIEHUH 3TUX MPOOIeM.
Buinycknux na 6azo6om ypogne nouyuun 603MOHCHOCHb HAYYUMbCAL:
- WITIOCTPUPOBATh HA MPUMEpaxX CTAHOBJIEHHE U 3BOJIIOLMIO OPraHUYECKON XMMMM KaK HayKd Ha pa3IMYHbIX UCTOPUYECKUX dTamax eé
pa3BUTHS;
- WCIOJIb30BaTh METOJIbl HAYYHOTO MO3HAHMS MPU BBIMOJIHEHUH MPOEKTOB U y4EOHO-UCCIIEI0BATENbCKUX 3a]ad 110 U3YUYEHUIO CBOICTB,
CHOCOOOB MOJYYEHHSI U PACMO3HABAHUSI OPTaHMUECKUX BEIIECTB;
- YCTaHABIIMBATh F€HETHUYECKYIO CBSI3b MEXAY KJlacCaMH OpPraHMYECKUX BEIIECTB /Il 00OCHOBAHMS MPUHIUIHAIBHON BO3MOKHOCTH
MOJIyYEHUs] OPraHUYECKUX COEANHEHNUH 3aJaHHOTO COCTaBa U CTPOECHMUS;
- YCTaHABIIMBATh B3aUMOCBS3U MEXAY (akTamMu W Teopuell, MPUUMHOM M CIIEJCTBHEM NpPHU aHadu3e MNPOOJIEMHBIX CHUTyaluil u
000CHOBAaHUY MPUHUMAEMBIX PEIIEHUN Ha OCHOBE XUMHUECKUX 3HAHUMH.

Conep:kanue y4e0HOro npeamera

Tema 1. TeopeTnyeckne 0CHOBbI OPraHHYECKON XMMHHU
Yuawueca oonscnol 3nameo:
1. 0cOOEHHOCTH cOCTaBa M CTPOCHUS OPTaHUYECKHUX BEIECTB;
2. OCHOBHBIE TIOJIO)KEeHUS Teopun A.M.byTtieposa;



3. KImaccHu(UKAIUIO0 OPTAHMYECKUX BEIIECTB;
4. IOHATHSI «KTOMOJIOTY, «A30MEP», «(YHKIIMOHAIIbHAS TPYIIAY, «ICOMETPHS MOJIEKYII.
Ymems:
1. moka3pIBaTh MOJIOKEHUSI TCOPUHU Ha MIPUMEPAX;
2. COCTaBIATh CTPYKTYpPHBIE (DOPMYITBI H30MEPOB U TOMOJIOTOB;
3. yMeTh U300pakaTh MPOCTPAHCTBEHHBIC KOH(PUTYPAIIUU MOJICKYJT OPTaHUYECKUX BEIIECTB, UCXO/IS U3 TUIIA THOPUIN3AINY;
4. U3roTaBIUBATh MOJIETTU MOJIEKYJI OPraHUYECKUX COCIMHEHUM.
Tema 2. IIpeaenbHblie yriieBOAOPOAbI (AJIKAHBI)
Yuawueca oonscuvt 3namo:
1. cocra, cTpoeHue, pu3MUEeCKHe U XHUMHUYECKHE CBOMCTBA, CHOCOOBI MOJMy4YeHUS B JIaOOpAaTOPUU M MPOMBIILICHHOCTH, 00JIaCTH
MIPUMEHEHHUS aJTKaHOB.
Ymems:
1. 3amMCchIBaTH CTPYKTYPHBIC (DOPMYIIBI MOJICKYJT QJIKAHOB, TOMOJIOTOB ¥ H30MEPOB;
2. Ha3bpIBaTh BEUIECTBA 10 CUCTEMATUUYECKON HOMEHKIATYPE;
3. XapakTepu30BaTh PU3NICCKUEC U XUMHUYCCKHE CBOMCTBA aJIKAHOB, 3aITUCHIBAst YPABHEHUS COOTBETCTBYIOIINX PEAKIIHIA,
4. UCTIONIb30BaTh 3HAHUSA U YMEHUS O€30MaCHOTO O0pAIEHHS C TOPIOYNMHU BEIIECTBAMHU.
Tema 3. HenpenenbHble yriieBO10pPOabI
Yyammecst 10/KHBI 3HATH:
1. cocraB, cTpoeHue, GpU3NYECKUE U XUMUYECKUE CBOMCTBA, CIIOCOOBI OJYyYEHUS B JIaOOPATOPUH U NMPOMBIIUIEHHOCTH, 00J1aCTH IPUMEHEHUS
HEMpPEAENIbHBIX YIIIEBOIOPOJIOB;
2. cocTaB M30MpeHa, OyTaJleHa W HATypaJbHOTO KaydyKa, CIIOCOOBI MOJydYeHHs] M30MpeHa W OyTajueHa, 00JacTh MPUMEHEHUS KaydyKa U
PE3UHBI;
Ymems: 1. 3anuceiBaTh CTPYKTYpHBIE (OPMYITBI MOJIEKYJT HETIPEIEIBHBIX YTIEBOAOPOI0B, TOMOJIOTOB U H30MEPOB;
2. Ha3bIBaTh BEUIECTBA IO CUCTEMATUYECKON HOMEHKIATYPE;
3.xapakTepu3oBaTh (PU3NUYECKHE W XUMHUYECKHE CBOWCTBA HEMPEIETbHBIX YIIEBOJAOPOJOB, 3aMHChIBas YPAaBHEHHS] COOTBETCTBYIOIIUX
peaKkuuii;
4. ICTIOJTb30BaTh 3HAHUS U YMEHUs 0€3011acCHOTO 00paIeHus ¢ TOPIOYMMHU BEIIECTBAMM;
Tema 4. ApomaTuvyecKne yrieBoI0poabl.
Yuawueca oonocnot 3name:
1. cocraB, cTpoeHue, puU3MUECKHE M XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTYYEHHS B JTAOOPATOpPUM M TPOMBIIUICHHOCTH, O0JIACTH
MPUMEHEHHUS apOMATHYECKUX YTJIEBOIOPOIOB;
2. TOKCHUYECKOE BIMSHUE O€H30J1a HA OPraHU3M YeJIOBEKA U KUBOTHBIX.
Ymems:
1. 3amuchIBaTH CTPYKTYpHBIE (DOPMYIIBI MOJIEKYJ apOMATHUYECKUX YTIIEBOAOPOI0B, TOMOJIOTOB U U30MEPOB;



2. Ha3bIBaTh BEIIECTBA M0 CUCTEMATUYECKON HOMEHKJIATYpE;

3. XapakTepu30BaTh GU3HNUYECKUE U XUMHUUYECKUE CBOMCTBA apOMATHUUECKHUX YIIIEBOJAOPOJIOB, 3alUChIBas YPABHEHUSI COOTBETCTBYIOIINX
peaKkuuii;

4. UCTIONB30BATh 3HAHUS U YMEHUS O€30MacHOTO 0OpaIeHus C TOPIOYNMH BEIIECTBAMH;

Tema S. IIpupoaHble HCTOYHHKH YI1€BOJIOPOAOB
Yuawueca oonscuvt 3namo:

1. coctaB mpUpoOAHOTO Ta3a, HeTH, YIIIs;

2. c1mocoObl IepepabOTKU CHIPHS;

3. o0nacTu MpUMEHEHHUS IPOYKTOB EPEPAOOTKH.
Ymems:

1. ucronb30BaTh 3HAHUSA U YMEHHS O€301IaCHOTO OOpAIIEHHUs C TOPIOYMMH BEIIECTBAMU;

2. mpuMeHsTh 3YH npu BRINOTHEHUN TPEHUPOBOYHBIX YIPAXKHEHUII;

3. pemiath 3a/1a4M C TPOU3BOJCTBEHHBIM COJICPKAHUEM.

Tema 6. CiupTbl U eHOoJIbI

Yuawueca oonscuvl 3namo:

1. moHsATHE 006 OTHOATOMHBIX U MHOTOATOMHBIX CIIUPTaX, GYHKIIMOHATIHHON TPYIIIIE;

2. cTpoeHue MOJEKYJbl, (PU3MUECKUe U XMMUYECKHE CBOWCTBA, CHOCOOBI JJAOOPATOPHOIO M IPOMBILIUIEHHOTO MOJYYEHHUS! CIHPTOB,
00J1aCcTH IPUMEHEHMS;

3. cocTaB, CTpOEHUE MOJIEKYJIBI (heHOIa, HEKOTOPBIE CIIOCOOBI TTOJIYYeHHS, 00JIaCTH MPUMEHEHUS;
Ymemos:
1. cocTaBNATh CTPYKTYpHBIE (POPMYIIBI H30MEPOB U Ha3bIBaTh UX M0 CUCTEMAaTUYECKOW HOMEHKIATYPE;

2. XapaKTECpU30BaTh (I)I/I3I/IIICCKI/Ie 1 XMMHYECKHE CBOMCTBA OIHOATOMHBIX CIIMPTOB U MHOTOATOMHBLIX HAa IPUMEPEC INIUICPUHA,
3. UCIIOJIL30BAaTh 3HAHUS AJI1 OLICHKU BJIMSAHUA aJIKOI'OJIsI Ha OpraHu3M 4Y€JI0OBCKA,

4, XapaKTCPU30BaATh (I)I/I3I/I‘-ICCKI/IC 1 XMMHYECKHE CBOMCTBA (I)CHOJIa;

Tema 7. Anvoezuowvt u Kkemornoi.
Yuawueca oonscnot 3name.

1. cocTaB anbAETUIOB U KETOHOB (CXOJCTBO M OTJIMYHE), TOHATHE O KapOOHUIIBLHOM TPYIIIE;
2. hu3nUecKre U XUMUYECKUE CBOWCTBA, CIIOCOOBI TA0OPATOPHOTO U IPOMBIIIUICHHOTO TIOTYYEHHS allbJeTUI0B, 00IACTH IPUMEHEHHSI.
Ymemos:
1. cocTaBNATH CTPYKTYpHBIE (POPMYITBI H30MEPOB U HA3BIBATH UX MO CUCTEMATUYECKOW HOMEHKIATYPE;
2. XapakTepu30BaTh (PU3NUECKHE U XUMUUYECKHE CBOMCTBA aJIbJIETHIOB;
Tema 8. KapOoHOBBIE KHCI0TBI
Yuawueca oonscnol 3nameo:
1. cocTaB KapOOHOBBIX KHUCIIOT;



2. IOHATHE O KapOOKCUIIBHOM TPYIIIE;

3. HaXOXKJIeHUE B MPUPOJE U 00JIACTH MPUMEHEHHS KUCIIOT;

4. pu3nyecKkre 1 XUMHUYECKUE CBOICTBA, CIIOCOOBI JIAOOPATOPHOTO U MPOMBIIIUIEHHOTO MOTYYEHHUST KUCIIOT.
Ymemo:

1. coCcTaBIATH CTPYKTYpHBIE (DOPMYITBI H30MEPOB U HA3bIBATh UX IO CUCTEMATUICCKOW HOMEHKIIATYPE;

2. XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBONCTBA KUCIIOT;

Tema 9. Ciioxnble 3¢pupbl. ZKupbl.

Yuawueca oonxncuvl 3namo:

- COCTaB U CTPOEHUE CII0KHBIX 3(PUPOB;

- HaXOKJIeHHE B MPUPOE U 00JaCTH MPUMEHEHUS KUPOB U YPHUPOB;

- (hu3HyecKre 1 XUMUYECKHE CBOMCTBA, CIIOCOOBI JTA0OPATOPHOTO U MPOMBIIUICHHOTO MOTyYeHHUs )KUPOB U 2(PHPOB;
Ymems:

. COCTABIIATh CTPYKTYpPHBIEC (POPMYITBI HF30MEPOB M HA3hIBATh UX M0 CUCTEMATHYECKOW HOMEHKJIATYpE;
XapaKTepu30BaTh GU3NYECKUE U XUMUUYECKHE CBONCTBA CIIOKHBIX 3(DUPOB;
npuMeHsTh 3YH npu BBINOJHEHUN TPEHUPOBOYHBIX YIIPAXKHEHHI;
COCTaBIISITh YPaBHEHUS peaKINK dTepuuKaimm,
COCTaBIISITh CTPYKTYPHBIE (DOPMYIIBI )KHPOB;
COCTaBJISITh YPABHEHUS PEAKIMI OJIYYEHHS ¥ TUIPOJIN3a JKUPOB.

Tema 10. YriieBoanl.

Yuawueca oonxncnot 3name:

1. cocTaB U KIaccU(pUKAILNIO YTIEBOJIOB;

2. cocTraB, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA, MOJTYyYEeHNE U TPUMEHEHNE TIIFOKO3bI;

3. cocraB, ¢pu3NUECKHE U XUMUYECKUE CBOWCTBA, MOJYYCHHE U TPUMEHEHHE CaXapo3bl;

4. cocraB, (hu3nUECKUe U XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U TPUMEHEHUE KpaxMaiia U eJUTI0JI03HI,
Ymemo:

1. XapakTepu30BaTh XUMUUYECKHE CBOMCTBA BaXKHEUIIINX YTJIEBOOB;

2. COCTaBIISATh ypaBHEHUE PEAKIIMU THAPOIIU3a B O0IIEM BHJIE;

3. TOKa3bIBaTh OMOJOTHYECKOE 3HAUYCHNE YTIIEBOIOB;

Tema 11. AMUHBI 1 AMHUHOKHUCJIOTBI.

1. coctaB, criocoObl MOTyYeHUs! U 00JIaCTH IPUMEHEHUSI aMUHOB;

2. 0COOEHHOCTH CTPOCHHUSI U CBOMCTB aHHJIMHA KaK apOMaTHYECKOT0 aMUHA;

3. cocTaB aMUHOKHUCIIOT, PU3NYECKHEe U XUMHUUECKHUE CBOICTBA, HAX0XKACHHUE B IPUPOJIE;
Ymers:

1. cocTaBnATH CTPYKTYpHBIE (DOPMYIIBI MOJIEKYJI U AaBaTh UM Ha3BaHMsI 10 CHCTEMAaTHYECKOH HOMEHKIIAaType;



2. XapaKkTepu30BaTh CBOMCTBA AMHUHOB B CPABHEHUHU C aMMHUAKOM,;
3. XapakTepu30BaTh PU3NUYECKHE U XMMHUYECKHE CBOICTBA AMUHOKHUCIIOT;
Tema 12. Besku.

Yuawueca oonscuvt 3namo

1. cocTaB GENKOB, CTPYKTYPHI OCIKOB, OHSATHE O ACHATYPAIIUH;

2. ob1ue noHATue 00 a30TCoAEPKAIIUX TeTEPOLUKINUYECKUX COSIMHEHUSIX;

3. 0 mpobiemax, CBSI3aHHBIX C IPUMEHEHHUEM JIEKApCTBEHHBIX IIPENapaToB.
Ymems:

1. cocTaBisATh ypaBHEHUS PeaKluii 00pa30BaHUs MPOCTEUIITINX AUTICTITUIOB U UX TUIPOIIU3A;

2. IPOBOJUTH KAU€CTBEHHBIE PEAKIUU JJISl PACIIO3HABAHUS OEIKOB.

Tema 13. CunTeTnuyeckmne nNoJIuMepsbl.

VYyaruecs 10KHBI 3HATh:

1. OCHOBHBIE TIOHSTHS XUMHUH BBICOKOMOJICKYJISIPHBIX COETUHEHU;

2. 0065acTH MPUMEHEHHS BBICOKOMOJICKYISIPHBIX COSAMHEHHI Ha OCHOBAHUM MX CBOMCTB.
Ymems:

1. xapakTepu30BaTh MOJIUMEPHI C TOUKH 3PEHUSI OCHOBHBIX OHSITHH;

2. COCTaBIISATh YPABHEHUS PEAKIIUM MOTUMEPHU3AIMN U TTOJTMKOHCHCAIINH;

3. BKCIIEpUMEHTAJIbHO PACIIO3HABATH MJIACTMACCHI M BOJIOKHA.

TEMATHYECKOE INTAHUPOBAHHUE

pasaci | TeMa qaCcoB HpaKTI/I‘l. KOHTpOHLH.

1 Teopusi XMUMH4YECKOT0 CTPOCHUSI OPTAaHUYECKUX 7 1
coequHenuil. [Ipupona xumuyeckux cpssei

2 Yri1eBo10poabI 8 1 1
2.1 llpenenbHble YriieBOAOPO/IbI — AJTKAHBI 2
2.2 HenpenenbHbIE yIieBOAOPObI (AJIKEHBI, 2 1

AJIKaAUCHBI 1 aJ'IKI/IHBI)

2.3 Apenbl (apoMaTHYECKHE YTIEBOAOPOIbI) 2




2.4 IlpupoHbIe ICTOYHUKH | ITepepadboTKa 2
yTJ1€BOJIOPO/IOB
3 Kuciopoacoaep:kamnme oprannyeckue 12
coeIMHEeHUs
3.1 Couptsl 1 heHoIBI 3
3.2 Anpaeruipl, KETOHbI M KApOOHOBBIE KUCIIOTHI 3
3.3 Cnoxusie 3¢upsl. XKupbl 2
3.4 YriaeBonasl 4
4 A3oTcoaep:xainiue OpraHudeckue coeTuHeHust 4
5 Xummusl MoJMMepPOB 3
Hroro 34




KanengapHo-remaTudeckuii JIaH M0 y4eOHOMY NpeaMeTy
«Xumusn» (10 kaacc) Pyasutuc I'.E., ®eabaman O.I'.



Ne
n/n

Tema ypoka

ITepuonndeckuii 3aK0H.
IIepuonuueckas cucrema
XUMUYECKUX 3yemMeHToB Jl. W.
MenneneeBa

3aKOHOMEPHOCTU B H3MEHEHHUH
CBOMCTB XUMUYECKHUX DJIEMEHTOB
HEPBBIX TPEX MNEPUOJOB

KoandecTBo yacoB

Bcero

KonTpoabsHsbie
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4eHHs

JyieKTpoHHbIe UG POBbIe 00pa3oBaTeIbHbIE
pecypcsbl

Bubnmoreka ITOK https://m.edsoo.ru/00adb59e

bubnunoreka ITOK https://m.edsoo.ru/00adb6b6

Knaccudukamnus u HOMeHKIaTypa
HEOpPraHMYECKUX BEILECTB

Buabl XuMH4YECKOM CBSI3M U THIIBI
KPUCTAJIIMYECKUX PELIETOK

bubnunoreka ITOK https://m.edsoo.ru/00adb7e2

bubamnoreka I{OK https://m.edsoo.ru/00adbac6

KontponsHas pabora Nel mo teme
«IToBTOpEHUE U YTrITyOJIeHNE 3HAHUMA
OCHOBHBIX Pa3/IeNoB Kypca 8
KJacca»

Knaccudukanus xumuaeckux
peaKIuii o pa3INIHBIM IIPU3HAKAM

ITonsiTHE O CKOPOCTH XUMUUYECKON
peakuuu. IIoHATHE O TOMOTEHHBIX U
TETEPOreHHBIX PEAKLUAX

TToHsiTHE O XMMHYECKOM
paBHoBecuu. DakTopskl, BAUSIOMINE
Ha CKOPOCTh XUMHUYECKOW peakiuu u
MMOJIOKEHUE XUMHUYIECKOTO
paBHOBECHS

OKHCIINTENBLHO-BOCCTAHOBUTEIBLHEIE
peakuuu

bubnuoreka ITOK https://m.edsoo.ru/00adbch0

bubnuoreka ITOK https://m.edsoo.ru/00adbe9a

bubnuoreka ITOK https://m.edsoo.ru/00adc28c

Bbubnuoreka [TOK https://m.edsoo.ru/00adcade

10

Teopust 2IEKTPOTUTHUECKOM
nucconuanyu. CuibHbIE U ci1a0ble
9JIEKTPOJIUTHI

Bbubnuoreka ITOK https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

11

Wonnble ypaBHEHUS peakiui

Bubnmoreka ITOK https://m.edsoo.ru/00add448

12

13

14

XUMHUYECKUE CBOMCTBA KUCIIOT U
OCHOBaHUU B CBETE NMPEACTABICHUN
00 >IEKTPOTUTHIECCKOM
JIACCOIIUALINH

XuMH4ecKue CBOHCTBA CoJiei B
CBETe MpeJCTaBIeHUH 00
INEKTPOIUTHUECKOI TUCCOLMALIH

ITonsiTue o rugponuse conei

bubnunoreka ITOK https://m.edsoo.ru/00add5d8

bubnuoreka ITOK https://m.edsoo.ru/00add8b2

bubamnorexa I{OK https://m.edsoo.ru/00add9d4

15

16

O00011IeHIE U CHCTEMATH3AIHS
3HAHUH

IIpakTuueckas pabora Ne 1.
«Pemenue OKCIICPUMEHTAJIbHBIX
3a1a49»

bubnuoreka ITOK https://m.edsoo.ru/00addd12

bubnunoreka ITOK https://m.edsoo.ru/00addbfa

17

KontponsHas pabora Ne2 mo teme
«ONEKTPOIINTHIECKAS! TUCCOLIAIIMSL.
XUMHUECKHE PEAKIIMU B PACTBOPAX»

bubamnorexa I{OK https://m.edsoo.ru/00addecO

18

19

20

OO1mas xapakTepHCTHKA TAJIOTCHOB.
XHUMHYECKUE CBOMCTBA HA IPUMEPE
XJIopa

Xnoposonopoa. ConsHast KUCIIOTa,

XHUMHYECKHE CBOWCTBA, MOyUYCHHE,
MIPUMEHEHHE

[Ipakrrueckas padora Ne 2 o Teme
«ITony4yeHue coITHON KHUCJIOTHI,
n3y4eHHe e€ CBOUCTB»

bubanorexa I{OK https://m.edsoo.ru/00addfe2

bubnuoreka ITOK https://m.edsoo.ru/00ade104

bubnuoreka ITOK https://m.edsoo.ru/00ade348

21

22

Brruucaenus mo YpaBHCHUSAM
XUMHUYCCKUX peaxum‘i, €CJIM OJJUH U3
PpEarcHTOB AaH B H30BITKE

OO6mas xapakTepUCTHKA dJIEMEHTOB
VIA-rpymmsr

Bbubnuoreka [TOK https://m.edsoo.ru/00ade488

bubnuoreka [TOK https://m.edsoo.ru/00ade64a

23

AJUTOTpOTTHBIE MOIU(HUKAIIH CEPHI.
Haxoxnenue cepsl 1 e€ coeTMHEHUI

Bbubnuoreka ITOK https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

B IIpupoze. XUMUUECKHE CBONCTBA
cepsl

24

25

26

27

CepoBonopo, cTpoeHue,
(usHUeCKre U XUMHIECKUE
CBOWCTBa

Oxkcunel cepsl. CepHast KUCIOTA,
(hu3nUecKre ¥ XUMHICCKHE
CBOMCTBA, IPUMECHECHUE

XUMHYECKUE PEAKIIH, JIEKALIHIE B
OCHOBE MIPOMBIIIJIEHHOTO CII0c00a
MOJTyYEHUsI CEPHOMN KUCIIOTHI.
Xumuueckoe 3arpsisHeHUe
OKpYy>Karouleil cpelibl COeIUHEHUSIMU
cepol

Brrancnenue MaccoBoii nonu
BBIXO/Ia MIPOJIyKTa PeaKiuu

Bubnmoreka ITOK https://m.edsoo.ru/00ade802

bubnuoreka ITOK https://m.edsoo.ru/00adea28

bubamnorexa I{OK https://m.edsoo.ru/00adec8a

bubamnorexa I{OK https://m.edsoo.ru/00adec8a

28

OO1mas xapakTepHuCTHKa 3JIEMEHTOB
VA-rpynnsl. A3oT,
pacnpocTpaHeHHe B IPUPOJIE,
(u3nuecKre 1 XUMHIECKHE
CBOMCTBa

bubaunoreka IJOK https://m.edsoo.ru/00adeea6

29

30

31

AMMUaK, ero Gu3HIecKue u
XIUMHYECKHE CBOUCTBA, OTYICHUE U
MPUMEHEHUE

IIpaktudeckas pabora Ne 3 o Teme
«[TonyueHre aMMHaKa, H3yIeHHe
€ro CBOMCTB»

A30THas KHUCIIOTA, e€ Pru3ndeckue u
XUMHUYECKHE CBOMCTBA

bubnunoreka IJOK https://m.edsoo.ru/00adf004

bubnuoreka ITOK https://m.edsoo.ru/00adf180

bubnuoreka ITOK https://m.edsoo.ru/00adf306
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Hcnonb30BaHue HUTPATOB U COJIEH
aMMOHMSI B KAU€CTBE MUHEPATIbHBIX
ynoOpeHnid. XuMuieckoe
3arpsi3HEHUE OKPYKAIOILEH CpeIbl
COEMHEHUSMHU a30Ta

Bubnuoreka ITOK https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

Dochop. Oxenn pocdopa (V) u

33 (hochopHas kucnoTa, GU3NUECKHE U bubnuoreka ITOK https://m.edsoo.ru/00adf68a
XUMHUYECKHME CBOMCTBA, TIOIyUEHUE
Hcnonp3oBanue pocdaros B
6 .
34 KARCCTBE MITHCPATILHBIX YHOLPCHHH Bu6nuoreka IIOK https://m.edsoo.ru/00adfc20

3arps3HeHue MPUPOTHON CPEeIbI
tdocharamu



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJIA

HNUO®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET
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