HerocyaapcrBennas oOreo0pasoBaTeAbHas aBTOHOMHASL

HCKOMMCP‘ICCK&H OpFaHI/IS anmuAa

«[TABAOBCKASA I'MIMHA3W»
YTBEPXKAEHO
ITpuxas Ne 180 - AAM
ot «28» aBrycra 2025 r.
PABOYASA ITPOI'PAMMA
1O XM

AAs 8-9 kAaaccoB
yauread Beceaosoit ALA.

2025 r.



ITosscunreAbHAasA 3aIKCKA

[Iporpamma o XHMUK Ha YPOBHE OCHOBHOI'O OOIIETO OOPa30BAHUA COCTABACHA HAa OCHOBE
TpeOOBAHHUI K PE3yAbTATAM OCBOCHHSA OCHOBHOH OOpPa3OBATEABHOI IIPOIPAMMBI OCHOBHOIO
obrrero obpasosanus, npeacraBacHHbX B PI'OC OOO, a Takxke Ha OCHOBE (PeACpPaAbHOIT
pabodeil IpOrpaMMbl BOCIHTAHUA H C YIETOM KOHIICIIIIHH IIPEIIOAABAHHUA YICOHOTO IIPEAMETA
«XuMusm» B 00pasoBaTeABHEIX OpraHusanuax Poccniickoit Peaeparimm.

IIporpamma 1O XUMHH A2€T IPEACTABACHHE O IIEAfX, OOIIEH CTpaTernu OOyYeHM ,
BOCIIUTAHHUA U PAa3BUTHA OOYYAIOININXCHA CPEACTBAMH yICOHOIO IIPEAMETA, YCTAHABAUBACT
00A3aTeABHOE IIPEAMETHOE COAEPIKAHUE, IIPEAYCMATPUBACT PACIIPEACACHUE €rO IO KAACCAM H
CTPYKTYPHUPOBAHUE I10 PA3ACAAM H TEMaM IIPOTPAMMBI II0 XHMUH, OIIPEACAAET KOAHYECTBEHHBIE U
KAYCCTBCHHBIC XAPAKTEPUCTUKN COACP/KAHHSA, PEKOMEHAYEMYIO IIOCACAOBATEABHOCTD H3YYICHIUSA
XUMHH C YIE€TOM MEKIIPEAMETHBIX M BHYTPHIIPEAMETHBIX CBA3CH, AOTHKH y4eOHOIO IIpPOIIECcCca,
BO3PACTHBIX OCOOCHHOCTEH OOYYAIOIIIXCA, OIIPEACAACT BOZMOKHOCTH IIPEAMETA AAS PEAAU3ALINN
TPeOOBAHHUI K PE3yABTATAM OCBOCHHA OCHOBHOI OOpPa30BATEABHON IIPOTPAMMEI HAa YPOBHE
OCHOBHOI'O OOIIETO OOpa3OBAaHMA, 4 TAKKE TPEOOBAHHMHI K PE3yAbTATAM OOYYCHHA XHMHH Ha
YPOBHE IIEACH HM3YYCHHA IIPEAMETAa M OCHOBHBIX BUAOB YIEOHO-IIO3HABATEABHOM ACATEABHOCTH
OOYYAIOIIErOCs 10 OCBOCHUIO YIEOHOTO COAEPKAHMA.

3HaHUE XUMUH CAYKHT OCHOBOI AAfl (DOPMHPOBAHNA MHPOBO33PEHHA OOYIAFOIIETOCH,
€ro IPEACTABACHHNA O MAaTEPHUAABHOM EAHMHCTBE MHUpPA, BAKHYIO POAb UIPAIOT (DOPMHPYEMBIE
XUMHEH IIPEACTABACHHA O B3AaMMOIIPEBPAIIICHHUAX SHEPIUU U 0O 9BOAIOIIHH BEIIECTB B IIPUPOAE,
O IyTAX PEIICHHUA TAODAABHBIX IIPOOAEM YCTOMYHBOIO PAa3BUTHA YEAOBEYCCTBA - CHIPHEBOII,
SHEPIeTUIECKON, ITUIEBOH 1 S3KOAOIMYECKOH O€30IaCHOCTH, IIPOOAEM 3APABOOXPAHEHUA.

I/ISYLICHI/IC XMUMMM:

CHOCO6CTByCT pﬁaAI/ISQ.L[I/II/I BO3MOKHOCTEHN AAA CaMOpaSBI/ITI/IH 48 CpOpMI/IpOBaHI/IH KyAbTypr

AMYHOCTH, €€ 00IIei 1 (PyHKIMOHAABHOM I'PAaMOTHOCTH;

BHOCHT BKAAA B (DOPMHUPOBAHHE MBIIIACHUA H TBOPYECKHX CIIOCOOHOCTEH OOYYaIOIITHXCH,
HABBIKOB ~ HMX  CAMOCTOATEABHONW  VIEOHOHM  ACATEABHOCTH,  9KCIIEPUMEHTAABHBIX U
HCCACAOBATEABCKAX YMEHHH, HEOOXOAUMBIX KaK B IIOBCEAHEBHON JKHM3HH, TaK H B

PO eCCHOHAABHOM AEATEABHOCTH;

3HAKOMHT CO CHEIU(PHUKON HAYIHOI'O MBIIIIACHHSA, 3aKAAABIBACT OCHOBBI IIEAOCTHOI'O B3TAfiAA HA
EAHMHCTBO IIPHPOABI M YEAOBEKA, ABAACTCA OTBETCTBEHHBIM 9TAlIOM B (DOPMUPOBAHHHI
€CTECTBEHHO-HAYYHOH I'PAMOTHOCTH OOYYIAFOIITIXCH;

crocobOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHA K €CTECTBEHHO-HAYIHBIM 3HAHUAM, K
IIPIPOAE, K IEAOBEKY, BHOCHT CBOIT BKAGA B 9KOAOTHIECKOE OOPAa3OBAHIE OOYIAFOIIIIXCA.

AaHHbIE HAIIPAaBACHHA B OOYICHUN XUMHUHU OOECIICUMBAIOTCA CIIEIIU(UKON COAEPKAHIA
YyIEOHOTO IMPEAMETA, KOTOPEII ABASETCA ITEAATOTIIECKH aAAIITHPOBAHHBIM OTPAKEHHEM 0A30BOM
HAYKJ XMMHH Ha OIIPEACACHHOM 9Tarle e€ pasBuTus.

Kypc xuMum Ha ypoBHE OCHOBHOIO OOIIErO OOpPa3oBaHUA OPHUEHTUPOBAH HA OCBOCHHE
OOYJAFOITIMICSH CHCTEMBI ITEPBOHAYAABHBIX ITOHATHI XUMHM, OCHOB HEOPIaHUYECKON XUMUH U
HEKOTOPBIX OTAEABHBIX 3HAYMMBIX TOHATHH OPTaHUYECKOM XUMUM.

CrpyKrypa COAEpKaHMA IPOrPAMMEL IT0 XUMHH C(OOPMHPOBAHA HA OCHOBE CHCTEMHOIO
moAxoAa K €€ maydeHmHro. COAepKaHME CKAQABIBACTCH M3 CHCTEMBI ITOHATHH O XHMHYECKOM
3AEMEHTE M BEINECTBE M CHCTEMBI IOHATHH O XHMHYecKol peakruu. ObOe 3T CHCTEMBI
CTPYKTYPHO OPTaHH3OBAHEI II0 IIPUHITUITY ITOCAEAOBATEABHOTO Pa3BUTHA 3HAHHI Ha OCHOBE
TEOPETHIECKUX IIPEACTABACHHUI PA3HOIO YPOBHA: ATOMHO-MOAEKYAAPHOIO YY€HHUS KaK OCHOBBI

Bcero ecrectBosHanud; [ lepnoanyeckoro 3akona A.J. MenaeAaeeBa kKak OCHOBHOTO 3aKOHA XHMUM;



yIeHHA O CTPOCHHUM aTOMa U XHMUYECKOHM CBA3M; IIPEACTABACHHH OO 9AECKTPOANTHYCCKON
AHICCOITMAITUH BEITIECTB B PACTBOPAX.

Teoperndeckne 3HAHHA PACCMATPHUBAIOTCA HA OCHOBE SMIIMPUYECKA ITOAYICHHBIX K
OCMBICACHHBIX (PAKTOB, Pa3BUBAIOTCHA IIOCACAOBATEABHO OT OAHOIO YPOBHSA K APYTOMY, BEIITOAHSAS
dyHKIIIN OOBACHEHHSA U IIPOTHO3HPOBAHUA CBOMCTB, CTPOCHHA H BO3MOKHOCTEH IIPAKTHIECKOIO
IIPUMEHECHHSA U OAYIEHNSA N3Y9IAEMBIX BEITIECTB.

OcBoeHne IPOrpaMMbl IO XUMHHU CIIOCOOCTBYET (POPMHPOBAHHUIO IIPEACTABACHUA O
XHMHYECKOM COCTABAAIOINEH HAYIHON KAPTHHEI MHPa B AOTHKE €€ CHCTEMHOH ITPHPOABI,
IIEHHOCTHOTO OTHOIIIEHHSA K HAYYHOMY 3HAHHIO U METOAAM IIO3HAHHA B Hayke. FIsydenne xummn
IIPOMCXOAUT C IIPUBACYCHUEM 3HAHHUIT U3 PAHEE N3YICHHBIX YICOHBIX IIPEAMETOB: «OKPYKAIOIINIH
Mupy, «broaorus. 5-7 kaaccem» u «Pusnka. 7 kaaco».

IIpy n3yueHnn XUMUN IPOUCXOAUT (DOPMUPOBAHHE 3HAHUA OCHOB XMMHYECKON HAyKH
Kak OOAACTH COBPEMEHHOIO €CTECTBO3ZHAHHSA, IIPAKTUYECKON AEATEABHOCTH HYEAOBEKA U KaK
OAHOTO U3 KOMIIOHCHTOB MHPOBOM KYABTYPBL 3aAada y9eOHOIO IIPEAMETa COCTOUT B
dOpMUPOBAHNN CHUCTEMBI XUMHUYECKHX 3HAHHH - BAKHEHINNX (PAKTOB, ITOHATHH, 3aKOHOB U
TEOPETUIECKUX TOAOKEHUI, AOCTYITHBIX OOOOIIEHHI MHUPOBO33PEHYECKOIO XapaKrepa, A3BIKa
HAYKH, B IIPHOOIIEHUH K HAYYHBIM METOAAM ITO3HAHHA IIPU M3YYEHUU BEIECTB M XHMHYECKHX
peaxnuii, B GOPMUPOBAHUH U PA3BUTUH ITO3HABATEABHBIX YMEHHH U UX IPUMEHEHHH B yI€OHO-
ITO3HABATEABHON U yIE€OHO-UCCACAOBATEABCKON AEATEABHOCTH, OCBOCHHUU IIPABUA O€30IIaCHOTIO
oOparreHus ¢ BEIECTBAMH B IIOBCEAHEBHOIM KU3HI.

[1Ipu m3yyeHun XuMHUM Ha YPOBHE OCHOBHOTO OOIIErO OOpPAa30BAHMA BAKHOE 3HAYCHHE
IIPHOOPEAN TAKHE IEAH, KAK:
dpopMHpOBAaHIE HMHTEAACKTYAABHO Pa3BHTOH AHYHOCTH, TOTOBOM K CaMOOOPa30BAHUIO,
COTPYAHHYECTBY, CAMOCTOATEABHOMY IIPHHATHIO PEIICHHUH, CIIOCOOHOHN aAAIITHPOBATHCA K
OBICTPO MEHAIOIITUMCS YCAOBHAM KU3HHI;

HAIIPABAGHHOCTb ~ OOyY€HHA Ha  CHCTEMATHYECKOE  IIPHOOIIEHHE  OOYYaIOIIHXCA K
CAMOCTOSITEABHOIT ~ ITO3HABATEABHOH  AEATEABHOCTH,  HAYYHBIM  METOAAM  ITO3HAHUA,
dOpPMHUPYIOIUM MOTHBAITUIO H PA3BUTHE CIIOCOOHOCTEH K XUMUM;

obecriedyeHre  YCAOBUM,  CIIOCOOCTBYIOIIUX  IPHOOPETEHHIO  OOYYAIOIIUMUCH — OIIBITA
PasHOOOPA3HOM AEATEABHOCTH, IIO3HAHHA WM CAMOIIO3HAHUSA, KAFOYEBBIX HABBIKOB (KAFOYEBBIX
KOMITETEHITUIT), IMEFOITINX YHUBEPCAABHOE 3HAYCHHUE AASA PASAUIHBEIX BUAOB ACATEABHOCTH;
dopmupoBanue o0IIEll (PYHKIIMOHAABHOH U €CTECTBEHHO-HAYYHOH I'PAMOTHOCTH, B TOM YHCAC
YMEHHH OOBACHATh M OIEHUBATH ABACHUA OKPYMKAIOIIEIO MHPA, UCIIOAB3yA 3HAHHUSA M OIIBIT,
ITOAYYIECHHBIE IIPH M3YYCHHH XUMHH, IIPUMEHATh UX IIPH PEIICHHH IIPOOAEM B ITOBCEAHEBHOM
KH3HU U TPYAOBOH AEATEABHOCTH;

dopMupoBanue y OOYYAIOIIUXCA TI'YMAHHCTHYECKUX OTHOIIEHHH, IIOHHMAHUA IIEHHOCTU
XUMHUYECKUX 3HAHHH AAf BBIPAOOTKH 9KOAOTMYECKH IIEAECOOOPA3HOIO IIOBEACHHA B OBITY U
TPYAOBOI AEATEABHOCTH B IIEASIX COXPAHEHHSA CBOEIO 3AOPOBbA M OKPY/KAFOIIEH IPHPOAHOU
CPEAFT;

pasBHTHE MOTHBAIIMH K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOAIO M CAaMOBOCIIMTAHUIO Ha
OCHOBE YCBOCHHSA OOIIEYEAOBEUECKHIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOPY IPOdHAL

u HaHpaBACHHOCTI/I AQABHCIZMCFO O6YLICHI/IH.

IIpeacraBaernas mporpamma peasnsyerca B 8-9 kaaccax B 2025-2027 ygeOHBIX roaax. YpoBeHb
H3yYCHHA IIPEAMETa — 0a30BbIH. TeMaTHIecKoe MAAHHPOBAHIE PACCIUTAHO HA ABA YIEOHBIX Yaca

B HEACAIO, 9TO COCTABAACT 68 yueOHBIX 9acOB B TOA AAfl 8-9 kaaccos. Beero 136 gacos.



Coaeprkanue yaeOHOro mpeamera « XuMus»
Coaeprxanne obyueHnusa B 8 kaacce
Pasaea 1. IleppoHagyaAbHBIE XUMHYECKHE TTOHATUA

IIpeamer xummm. PoAb XuMHM B KH3HH HYEAOBEKA. XUMHA B CHCTEME Hayk. leaa u
BerrectBa. Pusnmaeckne cBoicTBa BerecTs. ArperatHoe cocrofanue Beriects. [lonatre o meroaax
rrozHanud B xuvun. Yucrere Bermectsa u cmecu. CriocoOBI pa3AeA€HHA CMECEH.

ATOMBI 1 MOAEKYABL XUMHYECKHE 3AeMeHTH. CHMBOABI XMMIYEeCKUX 9AeMeHTOB. [IpocThie
1 CAOKHBIE BEIIECTBA. ATOMHO-MOAEKYAAPHOE YUEHHE.

Xnmuaeckas popmyAsa. BareHTHOCTD AaTOMOB XHMIYECKHX 9AEMEHTOB. 3aKOH ITOCTOAHCTBA
cocraBa BemectB. OrTHOcHTEABHAs aTOMHAA Macca. OTHOCHTEABHA MOAEKYAApHas Macca.
MaccoBas AOAS XUMHYECKOTO 9AEMEHTA B COEANHEHU.

Koamgectso Berectsa. Moas. MoaspHas Macca. B3anmocBsA3p KoAndecTBa, MACCHI 1 YHCAQ
CTPYKTYPHBIX EAMHHIT BerecTBa. Pacdérnl 1o (popMyAaM XUMHYECKUX COCAMHEHUI.

Puspueckne W XUMHYECKHE ABACHHUA. XUMHYECKAd PeakiusA M e€ IPU3HAKH. 3aKOH
COXpaHEHHA MACCHI BEIECTB. XUMHU4Ieckue ypapHeHus. Kaaccumdukarua XMMIYECKIX PeaKIiuit
(coeanHeHHA, Pa3AOKEHUA, 3AMEIIIEHUA, OOMEHA).

Xummaeckurl 9KCIIEpHMEHT:

3HAKOMCTBO C XHMHYECKOH IIOCYAOH, IPAaBHAAMH PAaOOTH B AaDOPATOPHU U IIPHEMAMU
oOpaIleHus ¢ AaDOPATOPHBIM ODOPYAOBAHHEM, M3yYEHHE U OIMCaHHE (PHU3NYECKUX CBOWUCTB
00pa3IIOB HEOPIAHUYECKHUX BEIECTB, HAOAIOACHHE (DU3UYECKHUX (ITAABACHHE BOCKA, TASHHE ABAQ,
pacTHpaHHe caxapa B CTYIIKE, KUIICHHE M KOHAEHCAIIUA BOABI) M XUMHYECKHX (TOPEHHE CBEYH,
IIPOKAAMBAHHE MEAHOM IIPOBOAOKH, B3AUMOAEHCTBIE MEAA C KHCAOTOH) ABACHUIT, HAOAFOACHUE U
OIHMCAHUE IIPU3HAKOB IIPOTEKAHUA XUMITYECKUX PEaKINi (Pa3sAOKEeHNE caxapa, B3aMMOACHCTBHE
CEPHOH KHCAOTBI C XAOPHAOM Oapmd, pasaoxkenue ruapokcuaa mean (II) mpm marpesanmnm,
B3aUMOAEHCTBHE KeAe3a ¢ pactBopom coan Mean (II), m3ydgenne crrocoboB pazaeAeHHA cMeceit: ¢
ITOMOIIIBIO MArHUTA, (DUABTPOBAHIE, BEITAPUBAHIE, AUCTHAAALIHA, XpOMATOIPadus, IIPOBEACHHE
OYHCTKH IIOBAPEHHOH COAHM, HAOAIOAGHHE W OIIMCAHHE PE3YABTATOB IIPOBEACHHA OIIBITA,
HAAFOCTPHPYIOIIETO 3aKOH COXPAHEHUA MACCHI, CO3AAHHE MOAEACH MOAEKYA (IIapOCTEP/KHEBBIX).

Paszaea 2. Bacxkueiinme npeACTaBUTEA HEOPTAHUIYECKUX BEIIECTB

Bosayx — cmech rasos. Cocras Bosayxa. KmcAOpOA — 2AeMeHT M IIPOCTOE BEITIECTBO.
Haxomxaenue krcaopoAa B IPHPOAE, (PU3HHYECKHE U XUMHYECKIE CBOMCTBA (PEAKIINU TOPEHIA).
Oxcuapr.  IIpuvenenne kucaopopa. CIIOCOOBI IIOAYYEHHA KHCAOPOAA B AaDOPATOPHH U
HpOMBIIIAeHHOCTH. KpyroBopor kucaopoaa B mpupoae. O30H — aAAOTpOITHAS MOAU(DHUKAIIHA
KHCAOPOAQ.

TemaoBoii 9deKT XUMUYECKOH PpEaKIUH, TEPMOXHUMUYECKHE YPaBHEHHSA, 35K30- U
SHAOTEPMHYCCKUE PEAKIUN. TOIAMBO: YrOAb H MeTaH. J3arpA3HEHHE BO3AyXd, YCHACHHE
ITapHUKOBOTO 3 peKTa, paspyIIeHre 0O30HOBOIO CAOA.

Boaopoa — saement u mpocroe Bermectso. HaxomxaeHme Boaopoaa B ipupoae, husmdeckue
U XUMHYECKHE CBOMCTBA, IPUMEHEHNE, CLIOCOOHI IToAydeHuA. KucaoTsr 1 coan.

MoasapHBIi 00BEM 1a30B. Pacu€Thr 110 XUMIYECKUM YPABHEHHAM.

®usmueckme cBoiicTBa BOABL Boaa kaxk pactsopurean. Pactsoprl. Hacenmennere u
HEHACBIITICHHEIE PACTBOPHL. PacTBOPUMOCTH BemecTs B BOAe. MaccoBad AOAfA BeEIecTBa B
pactBope. XnMudeckne cBOMcTBA BOABL OcHoBamuA. PoAb pacTBOPOB B NPHPOAE M B KU3HN
geAoBeka. KpyroBopor BOABI B IpHpoAe. 3arpsAsHeHne IPUPOAHBIX BOA. OXxpaHa M OdYHCTKA
IIPUPOAHBIX BOA.

Kaaccudpukanua meopranmdeckux coeaumrennit. Oxcuabl. Kaaccuduxarms OKCHAOB:
coAaeobOpasyrorne (OCHOBHbIE, KHCAOTHEIE, aM(POTEPHBIE) U HecoAeoOpasyrorue. Homenkaarypa
okcHAOB. Prsudeckne U XUMHYECKHE CBOMCTBA OKCHAOB. [ToAydeHme OKCHAOB.



OcuoBannsa. Kaaccndukanusa OCHOBaHHI: IIEAOYH U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkaatypa ocHoBanmi. Puamdeckne M XHMHYECKHE CBOMCTBAa OcHOBaHMH. [loaydenme
OCHOBAHUH.

Kucaotsr. Kaaccndukarmus kucaor. Homerkaarypa kucaor. Pusmdeckre 1 XUMHIECKHE
cBoricTBa KHCAOT. PrAA aktuBHOCTH MeTaaAroB H. H. bekerosa. [Toayuenne kucaor.

Coan. Homenxaarypa coaeil. Pusmyeckne u XUMHYECKHE CBOMCTBA coAeil. [Toaygenme
COAEI.

I'eneTmdaeckas cBA3b MEKAY KAACCAMH HEOPTAHHMYECKHX COCAMHCHHIH.

XumuaeckuH 3KCIIEpHMEHT:

KA9ECTBEHHOE OIIPEACACHHE COACPKAHHA KICAOPOAA B BO3AYXE, IIOAYYCHHUE, COOHpPAHNE,
PACIIO3HABAHNE W H3YYCHHUE CBOICTB KHCAOPOA2, HAOAIOACHHE B3AMMOACHCTBHA BEIIECTB C
KHCAOPOAOM H YCAOBHS BO3HUKHOBEHHS U IIPEKPAIICHUsA OPEHHSA (II0Kapa), O3HAKOMACHHUE C
00pasIaMi OKCHAOB U OIIMCAHHE HX CBOMCTB, IIOAYYEHHE, COOHpPAHHE, PACHO3HABAHUE U
HU3yYEHNE CBOWMCTB BOAOPOAA (TOPEHHE), B3aHMMOAEHCTBHE BOAOpOAa ¢ okcmaoM mean (II)
(BO3MOZKHO HCIIOAB30BAHHE BHACOMATEPHAAOB), HAOAFOACHHE OOPA3IIOB BEIIECTB KOAUMYIECTBOM |
MOAB, HCCACAOBAHHE OCOOCHHOCTEH PAaCTBOPEHMA BEINECTB C PA3AMYHONH PAaCTBOPHMOCTBIO,
IPUIOTOBAEHUE PACTBOPOB C OIIPEACAEHHOH MaCCOBOI AOAEH PacIBOPEHHOIO BEIECTBA,
B3aMMOAEHCTBHE BOABI C METAAAAMHU (HATPHEM M KaAbIIMEM) (BO3MOKHO HCIIOAB3OBAHHE
BHUACOMATEPHAAOB), MCCAGAOBAHHE OOPA3IIOB HEOPraHUYECKHX BEIECTB PA3AMYHBIX KAACCOB,
HAaOAFOACHHE HM3MEHEHHA OKPACKH HHAHKATOPOB B PACTBOPAX KUCAOT M INEAOYEH, HM3ydeHHE
B3anMoAeHicTBIA OkcuAa MeAH (II) ¢ pacTBOpOM CepHOIT KHCAOTHI, KHCAOT C METAAAAMH, PEAKITIN
HEWTPAAU3ALINHN, IIOAYIYEHIE HEPACTBOPUMBIX OCHOBAHUI, BEITECHEHIE OAHOTO METAAAA APYTHM
U3 pacTBOPa COAHM, PEIIEHHE OSKCIEPUMEHTAABHBIX 3aAa4 110 Teme «Bakmeiimme KAaaccer
HEOPTAHUYIECKUX COEAMHEHHI.

Pasaea 3. Ilepuoanuecknii 3akoH u Ileprmoandeckan cucreMa XUMUYECKAX SIAEMEHTOB
A. 1. MenaeaeeBa. CrpoeHue aTromoB. Xumudeckas cBA3b. OKUCAUTEABHO-
BOCCTAHOBUTEABHBIE PEaKIIHU

ITepBbie TOIMBITKH KAACCH(DUKAIINN XUMHYECKHX 3AeMeHTOB. [loHATHE O IpyImax CXOAHBIX
5AEMEHTOB (II[EAOYHBIE U ITIEAOYHO3EMEABHBIEC METAAABI, TAAOTEHBI, HHEPTHBIE Ia3bl). DAEMEHTBHI,
KOTOpPBIE 00Pa3yroT aM(OTEPHBIE OKCHABI X THAPOKCHABI.

[Tepuoamaecknit  3akoH. [lepmoamdeckas cucrema xumvmdeckux sAaemerTos A, M.
Menaeaeepa. Koporkonepuoanad u AaumHHOIEpHOAHaA (opmbl [lepumoanyeckoii crucTeMsr
xumugeckux aaeMeHToB A, 1. MenaeaceBa. Ilepmoasr u rpymmsl. PH3HYECKHI CMBICA
ITOPAAKOBOI'O HOMEPA, HOMEPOB IIEPUOAA U IPYIIIIBI SAEMEHTA.

Crpoenne atomos. Cocras aToMHBIX AAep. MzoTomsr. DaekTponsl. CTpoeHHe 5AEKTPOHHBIX
obosodexk aromos 1epBeix 20 xmmumdeckux saemeHToB Ilepmoamueckort cumcremsr A, M.
MenaeaeeBa. XapaKTePUCTHKA XHUMUYIECKOIO SAEMEHTA 110 €ro IoAoxkeHuro B Ilepuoamdeckoii
cucreme A. 1. Menaeaeesa.

3aKOHOMEPHOCTH U3MEHEHHUA PAAUYCA ATOMOB XUMHYECKUX ACMEHTOB, METAAAHMYECKUX U
HEMETAAAMYECKAX CBOMCTB IIO I'PYIIIIAM H IIEPHOAAM.

3uavenue [lepnoanyeckoro 3akona u [leproanyeckoii CHCTEMBI XUMUYECKAX 9AEMEHTOB
AAS pasBurys Hayku 1 npaktakd. A, V. MeraeaeeB — yIEHBIN U TPAKAAHIH.

XuMuueckas CBA3b. KoBarenrnas (moasapHad u HEIIOAAPHAA) CBA3b.
DAEKTPOOTPHUIIATEABHOCTD XUMHYECKUX 3AeMeHTOB. MonHas cBA3b.

Crenens okncaeHna. OKHCANTEABHO-BOCCTAHOBUTEABHBIE peakiuu. [ Iporteccsr okncaeHuA
n BoccTaHoBAeHHA. OKICAUTEAN M BOCCTAHOBUTEAM.

Xummaeckui 3KCIIEpHMEHT:



H3y9YEHHE OOPA3IIOB BEIECTB METAAAOB H HEMETAAAOB, B3ANMOACHCTBHE ITMAPOKCHAA ITMHKA
C PACTBOPAMH KHCAOT M INEAOYEH, IIPOBEACHHE OIIBITOB, HAAIOCTPHUPYIOIIUX ITPUMEPHI
OKHCAHTEABHO-BOCCTAHOBHTEABHEIX PEAKIIHH (TOPEHHE, PEAKIINN PA3AOKEHNUA, COCAUHEHHUS).

Me>xnpeamerasre cBasu

Peaamzarusa MEKIIPEAMETHBIX CBA3EH IIPH M3YICHUN XHMHU B 8 KAACCE OCYIIECTBAACTCH
Yepes UCIOAB30BAHHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IIOHATHH, TAK U IIOHATUMN, ABAAIOIIIXCS
CHCTEMHBIMH AAf OTACABHBIX IIPEAMETOB €CTECTBEHHO-HAYIHOTO ITUKAA.

OO1mme ecTecTBEHHO-HAYYHBIE ITOHATHA: HAYIHBIH (DAKT, THIIOTE3a, TEOPHS, 3aKOH, AHAAH3,
CHHTE3, KAACCH(DUKALNA, IIEPUOANYHOCTb, HAOAIOACHHE, OSKCIIEPHMEHT, MOACAUPOBAHHE,
H3MEpPEHNE, MOACAD, ABACHHE.

®uspka: MaTepHsA, aTOM, 3AEKTPOH, IIPOTOH, HEHTPOH, WOH, HYKAHA, H30TOIIbI,
PAAMOAKTHBHOCTb, MOACKYAQ, SAEKTPHYECKHH 3apfA, BEINECTBO, TEAO, OOBEM, arperarHoe
COCTOSHHUE BEINECTBA, a3, (PU3MYECCKHE BEAHMYHMHBI, CAHHHIIBI M3MEPEHHA, KOCMOC, ITAAHETHI,
3BE3ABL, CoaHlle.

buonaornsa: porocunres, Aprxanue, bnocdepa.

I'eorpadmsa: armocdepa, rumapocdepa, MHHEPAABL, TOPHBIE IIOPOABI, ITOAE3HBIC
HCKOIIAEMBIE, TOIIAUBO, BOAHBIE PECYPCEHL

Coaeprxanne o0ydenua B 9 xaacce
Paszaea 1. BemmecTBo u xumMudeckas peaxkius

ITepuoamaecknit  3akoH. [lepmoamdeckas cucrema xmmmdeckux saemenTtos A, M.
Menaeaeepa. Ctpoenne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMUYECKIX SIAEMEHTOB
IIEPBBIX TPEX IIEPHOAOB, KAAWA, KAABIIUA U HX COCAHMHEHHII B COOTBETCTBHHU C ITOAOKECHHEM
areMeHTOB B [leproamdeckoii cucreMe U CTPOCHHEM HX aTOMOB.

CrpoeHne BeIecTBa: BUABI XUMHYECKOH CBA3M. THIBI KPHCTAAAMYIECKHX PEIIETOK,
3aBHCHMOCTD CBOMCTB BEINECTBA OT THIIA KPHCTAAATYECKOH PEIIETKH 1 BUAQA XUMITIYECKOH CBA3H.

Kraccudpukanma m HOMEHKAATypa HEOPraHMYECKHX BEINECTB. XMMHYECKHE CBOMCTBA
BEIIIECTB, OTHOCAIIIMXCA K PA3AMIHBIM KAACCAM HEOPIaHUYIECKIX COCANHEHHI, TeHETIYIECKasA CBA3Db
HEOPTaHHMYECKUX BEIIIECTB.

KAaCCI/Iq)I/IKaHI/IH XUMHUYCCKHUX peaKHI/Iﬁ 10 paSAI/I‘IHbIM HpI/ISHaKaM (HO qHCAy " COCTaBy
VYIACTBYIOIIMX B PEAKIIUU BEIIECTB, IO TEHAOBOMYy 3(MdEKTy, II0 H3MEHEHHIO CTEIIeHEH
OKHCAEHUA XHMHYECKHX AEMEHTOB, II0 OOPATUMOCTH, IIO YYACTHIO KAaTAAH3aTOPa). DK30- U
SHAOTEPMHUYECKHE PEAKITUH, TEPMOXUMHUIECKIE YPABHEHIA.

ITonsarue o ckopoctu xummdeckoii peaknuu. [TonAtne 06 OOPaTHMBIX B HEOOPATHMBIX
XUMHYECKHUX peakiuax. [JonaTre o roMOreHHBIX U reTepOoreHHbIX peaknuax. [ lorarue o kataause.
[Tonarue o xumuyaeckom papHoBecnd. PakTOpPEI, BAUSIOIIUE HA CKOPOCTh XUMHYECKON PEAKIINU
U ITOAOKEHHE XUMIYECKOIO PABHOBECHH.

OKHCANTEAPHO-BOCCTAHOBUTEABHBIC PEAKIIMH, 3JACKTPOHHBIH OaAaHC OKHCAUTEABHO-
BOCCTAHOBHTEABHON peakiuu. CocTaBAGHHE YPaBHEHHH OKHCAHTEABHO-BOCCTAHOBHUTEABHBIX
PEAaKIIHIT C HCIIOAB30BAHIEM METOAA SIAEKTPOHHOIO OaAaHca.

Teopus 9ACKTPOAHTUYIECKON AMCCOIUAIINH. DACKTPOAUTEI U HEIAEKTPOAUTHL. Kartnomsr,
aHHOHBL. MexaHH3M AMCCOIIHAIINY BEIIECTB C PA3AHMYHBIME BUAAMU XUMHYECKON cBA3n. CrerneHn
auccormaruu. CHABHBIE U CAAOBIE 9ACKTPOANTHL.

Peaxninn noHHOrO OOMeHA. Y CAOBHA IIPOTEKAHUA PEAKIIUNE HOHHOTO OOMEHA, IOAHBIE U
COKpAIIIEHHBIE HOHHBIC ypaBHEHHA peakiuii. CBOMCTBA KUCAOT, OCHOBAHHII U COAEH B CBETE
IIPEACTABACHII 00 3AEKTPOANTHYECKONW AHMCCONMAITMN. KadecTBEHHBIE pEAKINM HA HOHBL
[TonaTHe O TMAPOAM3E COACH.

XummaeckHil 3KCIIEpHMEHT:

O3HAKOMAEHHE C MOACAAMH KPHCTAAAMYECKUX PEIIETOK HEOPTaHHMYECKUX BEIIECTB —
METAaAAOB U HEMETAAAOB (Tpadpura H aAMa3a), CAOKHBIX BEINECTB (XAOPHAA HATPHA),



HCCAEAOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM PEAKIUU OT BO3ACHCTBHA PA3AMIHBIX
aKTOPOB, NCCAEAOBAHHE 3AEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, IIPOIECCA AMCCOIIHAITAN
KHCAOT, IIIEAOYEH U COACH (BO3MOKHO HCITOAB30BAHIE BIACO MATEPHAAOB), IIPOBEACHHUE OIIBITOB,
HAAFOCTPUPYIOIIHNX IPH3HAKA IPOTEKAHMA PEAKIIMI HOHHOrO OOMeHa (0OpasoBaHHE OCAAKA,
BEIAGACHHE Ta33, OOPa3OBAHME BOABI), OIBITOB, HAAFOCTPUPYIOIIUX IIPUMEPHl OKHCAHTEABHO-
BOCCTAHOBHTEABHBIX PEAKINI (TOpPEHHE, PEAKIIUN PA3AOKEHHA, COCAMHEHHA), PACIIO3HABAHHIE
HEOPraHMYECKUX BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX PEAKINI HA HOHB, pEIICHNE
9KCIIEPUMEHTAABHBIX 32A24.

[ToBropenue n 0O60O0IIIEHNE CBEACHUH 110 Kypcy 8 Kaacca. XUMUYECKHAE Peakun — 5 d.

bunapuee coeamnenna. OKCHAB COACOOPA3YIOIINE H HECOACOOPa3yFOITHe. I HAPOKCHABL:
ocHOBaHHA, aM(OTEpHEIE, KUCAOTEL. CpeAHNEe, KICABIE, OCHOBHBIE COAM.

O0o00Imenne CBEACHNIT O XUMHYECKAX peakIuax. Kaaccndukamsa XUMIIeCKHX PeaKITi
II0 PasSANYHBIM OCHOBAHUAM: COCTABY M YHCAY PEATHPYIOIIHX K OOPA3YIOIINXCHA BEIIECTB,
TEIAOBOMY 3(PDEKTY, HAIIPABACHUIO, U3MEHEHHUIO CTEIIEHEH OKMCAEHUA SIAEMEHTOB, OOPA3yFOIINX
pearupyroIue BeIecTsa, paze, HCIIOAb30BAHHIO KATAAH3ATOPA.

[TonatTme o ckoOpoCTH XHUMHYECKOH peaknnn. PaKTOPH, BAHAIOIINE HA CKOPOCTb
XUMHYECKUX PEAKIUIl: IIPUPOAA PEATrHPYIOIINX BEINECTB, UX KOHIIEHTPAIUA, TEMIIEPaTypa,
ITAOITIAAb COIIPUKOCHOBEHHA, HAAMYNE KaTaan3aTopa. Kataans.

AemoHCTpanuu

¢ O3HAKOMAEHHE C KOAAEKITUAMHI METAAAOB U HEMETAAAOB.

* O3HAaKOMAEHHE C KOAACKIUAMH OKCHAOB, KUCAOT U COAEH.

* 3aBHCHMOCTb CKOPOCTH XMMHYECKOI PEAKIIUN OT IIPUPOABL PEATHPYIOIITUX BEIIIECTB.

* 3aBHCHMOCTb CKOPOCTH XHMHYECKOH PEAKIUHU OT KOHIICHTPAIIUN PEarupyroIInux
BEIIIECTB.

* 3aBHCHMOCTDH CKOPOCTH XHMUYECKOH PEAKIIUU OT IIAOIIAAT

COIIPUKOCHOBEHUSA PEATHPYIOIINX BEIIECTB (KHIIAIINII CAOI).

* 3aBHCHMOCTD CKOPOCTH XUMHYECKON PEAKIINU OT TEMIIEPATYPBI PEATHPYIOIIIHNX BEIIECTB.

AaboparopHbre onbITEI
. BaanmoaericTBre aMmuaxka 1 XAOPOBOAOPOAA.

. Peakrma meirrpasmsanmm.
. Habaroaenue termaoBoro adpdpexra peakimu HeHTpaAu3aIlnimI.
. BsammoaeiictBue ceproit kncAoTsl ¢ okcrmaom Mean (IT).
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. Pazaosxenne rmepokcuaa BOAOPOAA C IIOMOIIIBIO KATaAa3bl KAPTOEAS

6. 3aBHCHMOCTh CKOPOCTH XHMUYECKOH PEAKIIHMH OT IIPHPOABI PEATHPYIOIINX BEIIECTB HA
IIPUMEPE B3AMMOACHCTBHA PACTBOPOB THOCYAb(ATa HATPHA M XAOPHAA OapHf, THOCYAbQATA
HATPHUA U COASTHON KHUCAOTEL

7. 3aBHCUMOCTh CKOPOCTH XHMHUYCCKOH PEAKIIHMH OT IIPHPOABI METAAAOB IIPH  HX
B3aHMMOACHCTBUU C COASHOMN KHCAOTOM.

8. 3aBHCHMOCTh ~ CKOPOCTH XHMHYECKON PEAKIHH OT IIPHUPOABI  KHCAOT  IIPH
B3aMMOAEMCTBUH MX C )KEAE3OM.

9. 3aBHCHMOCTB CKOPOCTH XUMHUYECKOI PEAKIINN OT TEMIIEPATYPHL.

10.3aBrCHMOCTB CKOPOCTH XUMUYECKOM PEAKIINN OT KOHIIEHTPAITHH.

11.32BHCHMOCTD CKOPOCTH XHMHYECKOH PEAKIIHH OT IIAOINAAM COIPUKOCHOBCHHS
peArupyroIux BEIECTB.

12.3aBucHMOCTD CKOPOCTH XUMUYECKON PEAKIINN OT KATAAU3ATOPA.

Xummgeckne peakiuy B pactsopax — 10 .



[Touarue 006 3SAEKTPOAUTHYIECCKOH AMCCOLMALINN. ODAECKTPOAUTHI U HEIACKTPOAUTEL
MexaHU3M ~ AHCCOIIMAIIMM  9ACKTPOAHUTOB € Pa3sAHYHBIM Xapakrepom cpasu. CrerreHs
IAEKTPOAHTHYIECKON Aucconnarun. CHABHBIE U CAAOBIE 9ACKTPOAUTHIL.

OCHOBHBIE TIOAOKECHHA TEOPHH IAECKTPOAUTHICCKOH Amccormarun. Kaaccndukarus
HOHOB U HUX CBOMCTBA. KHCAOTEI, OCHOBAHHA M COAM KaK 9AEKTPOAHTHL VX kaaccudpuxarms u
AVICCOTTHATTHS,

OOmme  XUMHYECKHE  CBOMCTBA  KHCAOT: HM3MEHEGHHE  OKPACKH  HHAHKATOPOB,
B3aMOAEHCTBHE C METAAAAMH, OKCHAAMHU U THAPOKCHAAMH METAAAOB, COAAMHU. MOAEKyASpHBIE 1
HMOHHBIE (ITOAHBIE H COKPAIIIEHHBIE) YPABHEHUSA PEAKITUIL.

XHUMUYECKUH CMBICA COKPAIIEHHBIX YPAaBHEHHII. YCAOBUA IIPOTECKAHHUA PEAKITHI MEKAY
9AEKTPOAHTAMH AO KOHIIA. PA aKTHBHOCTH METAAAOB.

OOrre XUMHUYECKHE CBOMCTBA ITEAOYEH: B3AUMOACHCTBHE C KHCAOTAMH, OKCHAAMU
HEMETAAAOB, coAAMu. OOIue XUMHUYECKHE CBOMCTBA  HEPACTBOPHUMBIX  OCHOBAHMIA:
B3aMOAEHCTBUE C KICAOTAMH, PA3AOKEHUE IIPH HATPEBAHN.

OO1mme XUMHUYECKEe CBOMCTBA CPEAHHX COACH: B3aMMOACHCTBHE C KHCAOTAMH, IIIEAOYAMH,
COASIMH U METAAAAMU. B3aMOAEHCTBIE KUCABIX COACH CO TIIEAOYAMHU.

I'mapoAns, kak OOMEHHOE B3aHMOAEHCTBHE COAEH € BOAOH. I'MAPOAM3 COAM CHABHOTO
OCHOBAHHA U CAAOOI KHCAOTBL I'HAPOAH3 cOAM cAaOOTO OCHOBAHUA U CHABHOM KUCAOTEL [IIKkaaa
pH.

CBo¥icTBA KHCAOT, OCHOBAHMH, OKCHAOB M COAEH B CBETE€ TEOPHH SAEKTPOAHTHYECKON
AMICCOITMAITIN ¥ OKUCANTEABHO-BOCCTAHOBUTEABHBIX PEAKITHIA.

AemorCTpanmm.

* lcnprtaHue BEIecTs M HX paCTBOPOB HA SAEKTPOIIPOBOAHOCTb.

* 3aBHCHMOCTB AEKTPOIPOBOAHOCTH YKCYCHOM KUCAOTBI OT KOHIICHTPAIIUH.

* ABMKEHNE OKPAIICHHBIX HOHOB B 9ACKTPHYICCKOM ITOAE.

* OmpeaeAeHHE XapaKTEPa CPEABI B PACTBOPAX COAEH.

AaboparopHpre OIBITHI.

13.Auccormanys cAaOBIX 9AEKTPOAHTOB HA IIPUMEPE YKCYCHOH KICAOTBHL

14.113MeHeHne OKPACKH HHAUKATOPOB B KHCAOTHOM CPEAE.

15.Peaknina HEUTPAAH3AIINN PACTBOPA IEAOYH PASAMIHBIMA KHCAOTAMH.

16.IToayuenne ruaporcuaa mean (II) u ero B3anmmoAaeficTBrE ¢ pa3AMYHBIME KHCAOTAMH.

17.BzanMoAeHCTBIE CHABHBIX KHCAOT C OKcHAOM MeAn (IT).

18-20. BzaumoaelicTBuEe KHCAOT C METAAAAMIU.,

21.KagectBeHHas peaknusa Ha KAPOOHAT-HOH.

22.IToAygaeHne CTyAHA KPEMHHEBOM KUCAOTHL.

23.KagecTBeHHAA peaKINA HA XAOPHUA - HAU CYAb(DAT-HOHBI

24.VIzmeneHune OKpack HHAMKATOPOB B ITIEAOYHOM CPEAE.

25.B3anMOAEICTBIE ITIEAOYEH C YTACKICABIM Ta30M.

26.KauecTBenHas peaknusa Ha KATHOH AMMOHHS.

27.IToaygaenne ruapoxcuaa meau (II) u ero pasaoxenue.

28.BzanmoaericTBre KAPOOHATOB C KHCAOTAMHU.

29.IToaygaenne ruapokcuaa xeaesa (111).

30.BsammoaericTBue xeAe3a ¢ pacTBOpoM cyabdata mean (II)

Ilpaxroaeckme paborsr

1. CsoiicTBa KHCAOT, OCHOBAHHM, OKCUAOB U COAECH B CBETE TEOPUU IAEKTPOAUTHIECKOM

Aanccormmarnu 1 OBP.
Pasaea 2. HemeTaAABI M IX COCAMHEHUA
OOrmmas xapakrepucTuka raAoreHoB. (OCOOEHHOCTH CTPOCHHSA aTOMOB, XapaKTepHbIC

CTCIICHN OKHCACHM. CTpO@HI/Ie nu @HSH‘I@CKI/IC CBOMCTBA IIPOCTBIX BCIIIECCTB — TAAOTCHOB.



XuMudeckne CBOMCTBA HA IIPUMEpPe XAOpa (B3AMMOAECHCTBHE C METAAAAMH, HEMETAAAAMH,
meAodamu).  XAOpPOBOAOPOA. CoafHas  KHCAOTA, XHMHYECKHE CBOWMCTBA, IIOAYYCHUE,
rnpuMerenne. AefCTBIE XAOPa I XAOPOBOAOPOAA HA OPTAHHU3M YEAOBEKA. BaxHeNHIIIIe XAOPHABL
U UX HAXO)KACHHE B IIPHPOAC.

OOmas xapaxkrepuctuxa 9aeMeHTOB VIA-rpymmer. OCOOEHHOCTH CTPOECHHA ATOMOB,
xapakrepHsie crerreHn okucAeHus. CrpoeHne u (PU3HYECKHE CBOICTBA IIPOCTBIX BEIIECTB —
KHCAOPOAQ U CepPBl. AAAOTPOIIHBIE MOANHKAIINN KICAOPOAA M CEPBL. XHUMHYECKHIE CBOMCTBA
cepel. CepoBOAOpPOA, cTpoeHMe, (OU3MYECKHE M XUMHYecKne cBOHCTBA. OKCHABI CEPHI KaK
IIPEACTABUTEAN KHCAOTHBIX OKCHAOB. CepHas KHCAOT2, (DU3HYECKUE M XUMUYECKHE CBOMCTBA
(obrmme Kak IIPEACTABUTEAS KAACCA KHCAOT U cHeruduaeckue). XUMHUYIECKIE PEAKIINN, AC/KAIITHE
B OCHOBE IIPOMBIIIIACHHOIO CIIOCOOA IIOAYYEHHUS CEPHON KUCAOTHL llpmmeneHme cepHOMN
KUCAOTBL. COAM CEPHOI KHCAOTHI, KAYECTBEHHAA peaknus Ha cyAbdaT-uoH. HaxoxaeHue cepsl u
€€ COEAMHEHUI B IIPUPOAE. XUMHYECKOE 3AIPASHEHUE OKPYHKAFOIIEH CPEABI COEANHEHUAMH CEPBI
(KECAOTHBIC AOKAM, 3arPA3HEHHE BO3AYXA U BOAOEMOB), CIIOCOOBI €TI0 IIPEAOTBPAIIICHHUS.

OOmas  xapaxkrepuctuka 3AeMeHTOB VA-rpymmsl.  OCOOEHHOCTH CTPOCHHSA aTOMOB,
XapaKTE€PHbIE CTEIIEHH OKHCACHHA. A30T, PacHpOCTpaHEHHE B IIPUPOAE, pusmdeckue u
XIMHIYECKHe cBOHCTBAa. KpyroBopot asora B mpupoae. AMMHAK, ero (DH3NYIECKUE U XUMHIECKIE
CBOINCTBa, TOAyYeHne U npumMenenne. CoAn aMMOHHA, UX (PU3HYECKIE U XUMHYECKHE CBONCTBA,
npumenenue. KauecrBennas peakimsa Ha HOHBI aMMOHUOA. A30THAf KHCAOTa, €€ IIOAyYEHUE,
dusugeckrme W XUMHYECKHE CBOHCTBA (OOINME KaK IIPEACTABUTEASl KAACCA KHCAOT H
cuenndugeckue). FcrmoapsoBanme HUTPATOB U COACH aMMOHHA B KAa4ECTBE MHHEPAABHBIX
yAOOpeHuil. XUMHYECKOE 3arpA3HEHIE OKPY/KAFOIIEH CPEABl COCAMHEHHMAMH a30Ta (KHCAOTHBIE
AOKAM, 3arpA3HEHHE BO3AYXa, ITOYBBI M BOAOEMOB). Pocdop, arAOTpOIHBIE MOAHMDUKAITIN
docdopa, pusnyeckne u xumudeckue cporictsa. Okcua dpocdopa (V) u dpocdopras kucaoTa,
dusugeckre M XHMHYECKHE CBOMCTBA, moAyuenue. Vcroapsosanme ¢ocdaroB B kadecTBe
MHHEPAABHBIX YAOOPEHUI.

OOmas xapaxrepuctuka saeMeHToB IVA-rpymmer. OCOOEHHOCTH CTPOEHHA aTOMOB,
XapaKTePHBIE CTEIIEHU OKHCACHHA. YTAEPOA, AAAOTPOIIHBIE MOAU(HUKAIINH, PACIPOCTPAHEHNE B
LIPUPOAE, (PU3HHFECKHIE I XUMIYECKHE CBOHCTBA. AAcopOrmsa. KpyroBopor yraepoAa B IpupoAe.
OKCcHABI yTAEPOAQ, UX (PU3UYECKHE U XMMHUYECKHE CBOICTBA, ACHCTBHE Ha JKUBBIE OPIaHU3MEL,
IIOAYYEHHE W IIPUMEHEHHE. DKOAOIMYECKHE IIPOOAEMEL, CBA3AHHBIE C OKCHAOM yraepoaa (IV),
IMITOTE32 TAODAABHOIO IIOTEIIACHHA KAUMATA, HAPHHUKOBBIA addexr. VroapHad kucaora u eé
coAH, uxX (PU3HYECKHE M XHUMHUYECKHE CBOMCTBA, IIOAyYeHHE H npumenenue. KadecrsenHasn
peakiud Ha KapOOHaT-HOHEL VcrioAb3oBaHme KapOOHATOB B OBITY, MEAHITHHE, IIPOMBIIIIACHHOCTH
M CEABCKOM XO3SICTBE.

[lepBoHavaAbHbIE TOHATHA OO OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHHUAX YTAEPOAA
(MeTaH, 3TaH, THAEH, ALIETHAEH, 9TAHOA, TAHIIEPUH, YKCYCHaA KHCAOTA). [IprupoAHbIe HCTOYHUKN
YTAEBOAOPOAOB (YTOAB, IPUPOAHBIH a3, HeTh), IPOAYKTHI UX IIepepaboTKu (OEH3UH), HX POAb B
OBITYy U IIPOMBIIIACHHOCTH. [loHATHE O OMOAOIMYECKH BAKHBIX BEIECTBAX: JKUPAX, OCAKAX,
JIAEBOAAX — M HX POAHM B JKHU3HH dYeAOBeka. MarepmaabHOE EAHMHCTBO OPTAHHYECKUX U
HEOPTAHHMYECKUX COCAMHEHHH.

Kpemunii, ero ¢usmdeckne H XUMUYECKHE CBOWCTBA, IIOAYICHHE H IIPUMEHEHUE.
Coeannenus kpemHusa B npupoAe. OOmme mpeacraBaeHua o0 oxcuae xpemuua (IV) u
KpeMHHEBOH KucAOTe. CHAMKATBI, UX HCIIOAB30BAHHE B OBITY, B IIPOMBIIIIACHHOCTH. BarkHerirue
CTPOUTEABHBIC MATEPHUAABL KEPAMHKa, CTEKAO, IIEMEHT, O€TOH, :keae300eToH. IIpobaembr
0E30I1aCHOTO UCIIOAB30BAHHUSA CTPOUTEABHBIX MATEPUAAOB B IIOBCEAHEBHOM KU3HII.

XummaeckHil 3KCIIEpHMEHT:



HU3yYeHnE OOPA3IIOB HEOPTAHHYECKUX BEIIIECTB, CBOMCTB COAAHOI KHUCAOTBI, IIPOBEACHUE
KA9ECTBEHHBIX PEAKIINI HA XAOPHA-HOHBI U HAOAIOACHHE IIPHU3HAKOB HX IIPOTEKAHMUSA, OIIBITHL,
oTpakaromue (PU3HIECKUE U XUMUYECKHE CBOHCTBA MAAOI€HOB U HUX COCAMHEHHN (BO3MOMKHO
HCIIOAB30BAHHIE BHACOMATEPHUAAOB), O3HAKOMACHHE C OOpA3IaMH XAOPHAOB (TAAOTCHHAOB),
O3HAKOMAGHHE C OOpasmaMu cepbl U €€ COCAMHEHUAMU (BO3MOMKHO HCIIOAB30BAHHIE
BHACOMATEPHAAOB), HAOAIOACHHE  IIPOIlECCA  OOYyIrAMBaHHA  caxapa IIOA  ACHCTBHEM
KOHIICHTPUPOBAHHOM CEPHOM KHCAOTEI, H3yYE€HNE XUMHUYECKUX CBOMCTB Pa30aBACHHOM CEPHOM
KHCAOTBI, ITPOBEACHHE KAYECTBEHHOM PEAKIIMU Ha CYyAb(AT-MOH M HAOAIOACHHE IIpU3HAKA eé
IIPOTEKAHUA, O3HAKOMACHHE C (DU3MYECKHIMU CBOMCTBAMH 230Ta, pocpopa M MX COCAMHEHUN
(BO3MOIKHO HUCIIOAB30BAHHE BUACOMATEPHAAOB), OOpa3LaMu a30THBIX U (POCHOPHBIX YAOOPEHHIH,
IIOAYYEHHE, COOHMpaHME, pACIIO3HABAHME M H3yYCHHE CBOWCTB aMMHAKa, IIPOBEACHHE
Ka9ECTBEHHBIX PEAKIINI Ha HOH aMMOHHA U (pOcaT-NOH U U3yUEHUE IIPU3HAKOB UX IIPOTCKAHUA,
B3aHMOACHCTBHE KOHIICHTPUPOBAHHON a30THOH KHCAOTHI C MEABIO (BO3MOKHO HCIIOAB30BAHIE
BHACOMATEPHAAOB), HM3yYEHHE MOACACH KPHCTAAAMYECKHX PEIIETOK aAMasa, rpadura,
dyrrepeHa, 0O3HAKOMAEHHUE C IIPOIIECCOM AACOPOIIMH PACTBOPEHHBIX BEIIIECTB AKTUBHPOBAHHBIM
YIAEM H yCTPOMCTBOM IIPOTHUBOTA34, IIOAYIEHUE, COOMpPaHIE, PACIIO3HABAHUE U H3YYECHHE CBOIICTB
YIAGKHCAOTO I'a3a, IIPOBEACHIE KAYECTBEHHBIX PEAKIINIT Ha KAPOOHAT U CUAUKAT-HOHBI 1 H3y9ICHIE
IIPU3HAKOB HX IIPOTEKAHHSA, O3HAKOMAGHHE C IIPOAYKIHEH CHAHUKATHOH IIPOMBIIIAEHHOCTH,
peIreHne SKCIEPUMEHTAABHBIX 3aAa4 110 TeMe «Bakueriiime HeMeTaAABl 1 X COCAHEHUS.

Ilpaxrnaeckme paborsr

2. MsydeHme CBOMCTB COASHOM KHCAOTEI

3. MsydeHue CBOMCTB CEPHOM KHCAOTEI

4. TloayueHne aMMHaKa U U3y9EHHE €IO CBOMCTB

5. Tloayuenwe yraexucaoro raza. Kauecrsennas peakius Ha KapOOHAT-HOHBI

Pa3zaea 3. MeTaaabl U UX COEAMHEHUA

OO0rmas XxapaKTepUCTHKA XUMUIECKHX SIAEMEHTOB — METAAAOB Ha OCHOBAHHH UX IIOAOKECHHUA
B Ilepuoamdeckoii cucreme xmvudeckux ssementoB A. M. MenaeaeeBa U CTpOEHHA aTOMOB.
Crpoenne MeraAAoB. Meraaamdeckas CBA3b M METAAAMYECKAA KPHCTAAAMYECKAs PEIIETKA.
DACKTPOXUMHYECKUN PAA HaIpmKeHWH MeTasAoB. (Pu3pmdeckue ¢ XUMUYECKHE CBOMCTBA
metaAAoB. OOmmue crrocoObl IMoAydeHus MeTaAA0B. [loHATHE O KOPPO3UK METAAAOB, OCHOBHBIE
CIIOCOOBI 3aIuThl UX OT Koppo3un. CIIAaBBI (CTaAb, YyI'YH, AIOPAAIOMUHHN, OpOH3a) M HX
HPHMCHCHHC B 6bITy 1 HpOMbILHAeHHOCTI/I.

[IleAOYHBIC METAAABL IIOAOKEHNE B [ IepPHOAMYECKON CHCTEME XUMHYECKUX 9ACMEHTOB A,
M. MenaeaeeBa, CTpOEHHE HMX ATOMOB, HAaXOKAGHHE B Ipupoae. Pusnmdeckne M XUMHYECKHE
cBOICTBA (Ha IpuMepe HATpusd U KaAus). OKCHABI B THAPOKCHABL HATpusA U Kaaus. [Tpumenenmne
IIIEAOYHBIX METAAAOB M UX COCAMHCHIUIH.

[IleAOuHO3EMEABHBIE METAAABI MATHII H KAABIIHIN: ITOAOKeHHE B [ leproandeckoit cucreme
xuMugeckux sremeHToB A, V. MenaeAeeBa, CTpOCHHE HMX aTOMOB, HAXOKACHHE B IIPHPOAC.
PDuspyueckne 1 XUMUYECKHE CBOMCTBA MATHUA M KaAbIlnfA. BaskHeHIme COCAMHEHUS KaAbIIUA
(OKCHA, THAPOKCHA, cOAH). ZKECTKOCTD BOABI M CITOCOOBI €€ yCTpaHEHH.

AaroMuHMit: moAoxkenue B Ilepmoamdeckoii cmcreme xmmmueckux saemenTtos A. M.
MenaeaeeBa, CTpoeHHE aTOMa, HAXOKAEHHE B nprupose. Pusmdeckne n XUMHYECKHE CBOMCTBA
arroMuHnA. AM(OTEPHBIE CBOHCTBA OKCHAA B THAPOKCHAA AAFOMUHUA.

Keaezo: moroxenume B Ilepmoamdeckoit cucreme xmmumdeckux siemenToB A, F.
MenaeaeeBa, CTpoeHHE aTOMa, HAXOKAEHHE B nprupoAe. Pusmdeckne n XUMHYECKHE CBOMCTBA
xeAae3a. OkcHAB, THAPOKCHAB 1 coam xeae3da (II) m xeaesa (III), mx cocras, cBoiicTBa M
IIOAYYCHHE.

XummaeckHil 3KCIIEpHMEHT:



O3HAKOMACGHHE C OOpaslaMHd METAAAOB M CIIAABOB, HX (DHU3NYECKHIMU CBOWCTBAMH,
HU3YYEHHUE PE3YABTATOB KOPPO3HH METAAAOB (BO3MOMKHO HCIIOAB30BAHHE BHACOMATEPHAAOB),
OCODEHHOCTEH B3aMMOAECHCTBISA OKCHAA KAABLIMA U HATPUA C BOAOU (BO3MOMKHO HMCIIOAB30BAHIE
BHACOMATEPHAAOB), HCCACAOBAHHE CBOICTB KECTKOI BOABI, IIPOLIECCA TOPEHUSA KEAE3a B
KHCAOPOAE  (BO3MOJKHO  HCIIOAB30BAHHE  BHACOMATEPHAAOB),  IIPU3HAKOB  IIPOTEKAHUA
KaYeCTBEHHBIX PEAKIINI Ha MOHBI: MATHUSA, KAABITUA, AAFOMUHHIA, TIMHKA, skeAe3a (1) mxeaesa (111),
mean (II), HaOAroA€HHE M OIMCaHHUE IIPOIIECCOB OKPAITUBAHHA IIAAMEHH MOHAMU HATPHA, KAAUA
1 KaABIHA (BO3MOKHO HCIIOAB30BAHIE BUACOMATEPHUAAOB), HCCAEAOBAHHE aM(POTEPHBIX CBOICTB
THAPOKCHAA AAFOMHHHUA U I'HMAPOKCHAA IIMHKA, PEIIEHHE SKCIIEPUMEHTAABHBIX 3aAa9 IO TEME
«Bakmenmme METAAABL M IX COEAMHEHUN».

Ilpaxraaeckme paborsr

6. 7KECTKOCTh BOABI M METOABI €€ YCTPAHEHUSA

7. PereHne 9KCIIEPUMEHTAABHBIX 32A29 IO Teme «BakHeiiimme MeTaAABl H  HX

COEAVTHEHU
Paszaea 4. Xumusa u okpyrKarommas cpeaa

BerectBa 1 MaTepmaAbl B IIOBCEAHEBHOM JKHM3HH YeAOBeKa. be3omacHoe MCIoAb3oBaHme
BEIIECTB M XHMHYECKUX peakuuid B Owbrry. I[lepBad ImOMOINb HpH XHUMHYECKHX OKOTAX H
OTPAaBACHHIAX.

XumHIgeckoe 3arpA3HEHNIEe OKPYKAFOIIEH CPEABl (IPEACABHAA AOIYCTHMAA KOHIICHTPAITUA
Berects, Aaaee — [TAK). PoAb xumum B perreHun 5KkOAOTHIECKIX IIPOOAEM.

XumuaeckaH 3KCIIEpHMEHT:

HU3ydeHne OOpPa3IoB MATEPUAAOB (CTEKAO, CIIAABBI METAAAOB, IIOAUMEPHBIE MATEPHUAABI).

Me>xnpeamerrHbie cBA3H

PeaAnsarusa MeKIIPEAMETHBIX CBA3€H IIPU M3YYECHHH XUMHHU B 9 KAACCE OCYIIECTBAACTCA
Yepes HCIIOAB30BAHHE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IOHATUMH, TAK U IIOHATHI, ABAAIOIITIXCH
CHCTEMHBIMH AAfl OTAE€ABHBIX IIPEAMETOB €CTECTBEHHO-HAYIHOTIO IIUKAA.

OO0rue ecTeCTBEHHO-HAYYHBIE IIOHATHA: HAYIHBIH (DAKT, THIIOTE3, 3aKOH, TEOPHUS, AHAAU3,
CHHTE3, KAACCH(UKAINA, IIEPUOAUIHOCT, HAOAFOAECHHE, OSKCIIEPUMEHT, MOAEAHPOBAHUE,
HU3MEPEHNE, MOACAD, ABACHHUE, TAPHUKOBBIN 3(DEKT, TEXHOAOTUS, MATEPHAABL

PDusmka: MaTepus, aToM, OSAEKTPOH, IIPOTOH, HEWTPOH, HOH, HYKAHA, H3OTOIIBI,
PAAMOAKTUBHOCTb, MOACKYAQ, 9ACKTPHYECKUI  3apfA, IIPOBOAHUKH, ITOAVIIPOBOAHHKH,
AHIAEKTPUKH, (DOTOIAEMEHT, BEIIIECTBO, TEAO, OOBEM, ArpEraTHOE COCTOSHHE BEIECTBA, Ia3,
PacTBOpP, PACTBOPUMOCTD, KPUCTAAANYECKAA PEIIETKA, CITAABBI, (DU3HMYECKUE BEAYNHBI, CAHHUIIEI
H3MepPEeHHs, KOCMUYECKOE IIPOCTPAHCTBO, IMAAHETHI, 3BE3AR, CoAHIIE.

buoaorus: dorocunres, apxanue, Omocdepa, 3KOCHCTEMA, MUHEPAABHBIE YAOOPEHHH,
MHKPO3AEMEHTHI, MAKPOIAEMEHTHI, IINTATEABHBIE BEINIECTBA.

I'eorpacbma: armocdepa, ruApocdepa, MHHEPAABl, IOPHBIE ITOPOABL, ITOAC3HBIE
HCKOIIAEMBIE, TOIIAUBO, BOAHBIE PECYPCHL

ITaarupyeMbie pe3yAbTaTBI OCBOEHUA yueOHOro mpeameTa « XuMusa»

Msygenne XumMuE Ha YpOBHE OCHOBHOIO OOIIEro OOpasoBaHWA HAIIPABACHO Ha
AOCTIDKEHHE OOYYAFOIIUMUCA AMYHOCTHBIX, METAIIPEAMETHBIX H IIPEAMETHBIX PE3yABTATOB
OCBOEHHA YIE€OHOIO IIPEAMETA.

AVYHOCTHBIE PE3yABTATBI OCBOCHHA IIPOIPAMMBI OCHOBHOIO OOINEro 0Opa3oBaHusA
AOCTHTAIOTCS B XOAE OOYYCHUA XUMUK B CANHCTBE YI€OHOH 1 BOCIIUTATEABHON ACATEABHOCTH B
COOTBETCTBHH C TPAAUITHOHHBIMUA POCCUICKIMH COITHOKYABTYPHBIMH U AYXOBHO-HPABCTBEHHBIMU
LIEHHOCTAMH, IPHHATBIMEA B OOINECTBE IPABHAAMH U HOPMAMH ITOBEACHHS U CIIOCOOCTBYIOT
IIPOIIECCAM CAMOITO3HAHUSA, CAMOPA3BUTHA U COLTUAAU3AIINN OOYIAFOIIIXCHL.



AMYHOCTHBIE PE3YABTATHI OTPAKAIOT TI'OTOBHOCTH OOYYAIOIINXCA PYKOBOACTBOBATHCSA
CHCTEMON ITO3UTHBHBEIX IIEHHOCTHBIX OPHEHTAIIMH H PACIIHPEHHE OIIBITA ACATEABHOCTH Ha eé
OCHOBE, B TOM YHCAE B YACTH:

NATPUOTUYECKOIO BOCIIUTAHMA:

IIEHHOCTHOTO OTHOIIEHUA K OT€YECTBEHHOMY KYABTYPHOMY, HCTOPHYECKOMY U HAYIHOMY
HACACAHMIO, IOHMMAHHA 3HAYEHUA XHMUYECKOM HAYKM B JKH3HH COBPEMEHHOIO OOIIIECTBA,
CIOCOOHOCTH BAGACTH AOCTOBEPHOM HH(OPMAIHEH O HEPEAOBBIX AOCTEIKCHHAX M OTKPBITHAX
MHPOBOH M OTEYECTBEHHOI XHMUU, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX OO yCTPOICTBE
MHPa U OOIIeCTBA;

IPa>XAAHCKOT'O BOCIIUTAHUA:

IIPEACTABACHHUS O COIHMAABHBIX HOPMaX M IPAaBUAAX MEKAHYHOCTHBIX OTHOIIEHHH B
KOAAGKTHBE, KOMMYHHKATHBHOI KOMIICTEHTHOCTH B OOIIECTBEHHO IIOAC3HOH, y4IeOHO-
HCCACAOBATEABCKOM, TBOPYECKONH M APYIUX BHAAX ACATEABHOCTH, TOTOBHOCTH K Pa3sHOOOPa3HOMN
COBMCCTHOﬁ ACATEADHOCTHA HpI/I BBIIIOAHCHUWIT y‘IC6HbIX, ITO3HABATCABHBIX 3aAaY, BBIIIOAHCHUHN
XIMHYECKHX KCIIEPHMEHTOB, CO3AAHUHN YICOHBIX IIPOEKTOB, CTPEMACHHUA K B3ANMOIIOHIMAHIIO
1 B3aHMOIIOMOIINM B IIPOIECCE ITOM YUEOHOH AEATEABHOCTH, T'OTOBHOCTH OIICHHBATH CBOE
ITOBEACHHE U ITOCTYIIKH CBONX TOBAPHIIIEH C TTO3UITUN HPABCTBEHHBIX U IIPABOBBEIX HOPM C YIETOM
OCO3HAHHUSA IIOCAEACTBHIT IIOCTYIIKOB;

HEeHHOCTH HAyYHOI'O ITO3HAHUA:

MHPOBO33PEHYECKUX  IIPEACTABACHHI O  BEIIECTBE M XHUMHYECKOM  PEaKIINH,
COOTBETCTBYFOIIIUX COBPEMEHHOMY VPOBHIO Pa3BUTHA HAYKH M COCTABAAOIIUX OCHOBY AASf
ITIOHUMAHUSA CYIITHOCTH HAYYHOI KaPTHHBI MHPA, IPEACTABACHHUIT 0O OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BATHA IPHUPOABL, B3aUMOCBA3AX YEAOBEKA C IPUPOAHOU CPEAOI, O POAN XUMHH B ITO3HAHUN
9TUX 3aKOHOMEPHOCTEL;

ITIO3HABATCABHBIX MOTHBOB, HaHpaBACHHbIX Ha HOAY‘{CHHC HOBBIX 3HaHI/II>‘I II0 XHUMHH,
HEOOXOAUMBIX AAfl OOBACHEHHS HAOAFOAAEMBIX IIPOLIECCOB M ABACHHUI; ITO3HABATEABHOM,
nHAOPMAIINOHHON U YHTATEABCKON KYABTYPBI, B TOM YHCAE HABBIKOB CAMOCTOATEABHOI PaOOTHI
C YIEOHBIMH TEKCTAMH, CIIPABOYHON AHTEPATYPOM, AOCTYIHBIMH TEXHHYECKHIMHU CPEACTBAMU
nH(GOPMAIINOHHBIX TEXHOAOIUMN; HHTEpeca K OOYYCHHIO U ITO3HAHHIO, AFOOO3HATEABHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K CAMOOOPA30BAHHIO, IIPOEKTHOM M  HCCACAOBATEABCKON
ACATEABHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABACHHOCTH U YPOBHSA OOyYEHUA B AAABHEIIIIEM;

¢dopMHUPOBAHNA KyABTYPhI 3A0POBBA:

OCO3HAHHA IIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOITIEHNA K CBOEMY 3A0POBBIO, YCTAHOBKI
Ha 3AOPOBBIM OOpa3 JKU3HU, OCO3HAHHA ITOCAGACTBUI M HENPUATHA BPEAHBIX IIPHUBBIYEK
(YHOTpeOAEHHUA AAKOTOAS, HAPKOTHKOB, KypEHHA), HEOOXOAUMOCTH COOAFOACHHA IIPABHA
©E30ITACHOCTH IIPU OOPAIEHHH C XUMHYECKIMH BEITIECTBAMHE B OBITY M PEAABHOI KU3HU;

TPYAOBOTO BOCIIMTAHHUA:

HMHTEPECA K IIPAKTHYECKOMY U3YYEHUIO IIPOECCHIT U TPYyAAd PASAHYHOIO POAA, YBAKEHHE K
TPYAY B PE3YABTATAM TPYAOBOM AEATEABHOCTH, B TOM YHCAE HA OCHOBE IIPIMEHECHHA ITPEAMETHEIX
3HAHUM IO XHMHH, OCO3HAHHOIO BBIOOpA HMHAHBHAYAABHOHM TPACKTOPHH IIPOAOAKEHHUSA
00pa3oBaHUA C yIETOM AMYHOCTHBIX HHTEPECOB H CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCIIENTHOIT npo@CCCHOHaABHOf/i AEATEABHOCTH M Pa3BUTHSA
HEOOXOAHUMBIX YMEHHH, TOTOBHOCTD aAAIITHPOBATHCA B IIPO(ECCHOHAABHOI CPEAE;

9KOAOTHMYECKOI'0 BOCITUTAHIA:

5KOAOTMYECKH IIEAECOOOPA3HOIO OTHOIIEHUSA K IIPHPOAE KAK HCTOYHUKY KU3HH Ha 3eMAE,
OCHOBe €€ CYIIEeCTBOBAHUA, TOHUMAHUA IIEHHOCTH 3AOPOBOIO M OE30IIaCHOrO OOpa3a KU3HU,
OTBETCTBEHHOTO OTHOIIEHUA K COOCTBEHHOMY (DH3HYECKOMY M IICHXUYECKOMY 3AOPOBBIO,
OCO3HAHHA IIEHHOCTH COOAIOACHHSA ITIPABUA OE30I1aCHOTO ITOBEACHHS IIPU pabOTE C BEIECTBAMH,
a TAKKE B CHUTYAITHAX, YTPOKAIOIITUX 3AOPOBBIO U KU3HI ATOACH;



CIIOCOOHOCTH IIPUMEHATD 3HAHHSA, IIOAYYAEMBIE IIPH H3YUYECHUU XUMHUH, AAS PEIITCHUA 3aA2Y,
CBA3AHHBIX C OKPYKAFOIIEH IIPUPOAHOU CPEAOH, IIOBHIIICHNA YPOBHA 3KOAOTMYECKOM KYABTYPHI,
OCO3HAHUSA IAOOAABHOTO XapaKTepa SKOAOIMYECKUX IIPOOAEM U IyTEH UX PEIIeHHUA ITIOCPEACTBOM
METOAOB XUMHH; SKOAOTHYECKOTO MBIIITACHUSA, YMEHHA PYKOBOACTBOBATHCA MM B ITO3HABATEABHOI],
KOMMYHUKATUBHOM M COIIMAABHOI IIPAKTHKE.

MertanpeAMeTHBIE PE3YABTATHI

B cocraBe MerampeAMETHBIX PE3YABTATOB BBIACGAAIOT 3HAYHMEIC AAA (POPMUPOBAHUA
MHPOBO33PCHHSA OOIICHAYYHBIC ITOHATUA (3AKOH, TEOPUsA, IPUHIINII, IUIIOTE3a, (DAKT, CHCTEMA,
IIPOIIECC, IKCIIEPHUMEHT U APYIOC.), KOTOPBIE HUCIOAB3YIOTCA B €CTECTBEHHO-HAYYHBIX YICOHBIX
IIPEAMETAX M IIO3BOAAIOT HA OCHOBE 3HAHUI U3 3THX IPEAMETOB (POPMHUPOBATH IIPEACTABACHIE O
IIEAOCTHOI HAYIHONW KapTHHE MHUpPa, M YHHUBEPCAABHBIC YYeOHBIC ACHCTBHA (IIO3HABATEABHEIE,
KOMMYHUKATUBHBIE, PEIYAATHBHBIE), KOTOPbIE OOecIedYnBaroT (DOPMHPOBAHNIE I'OTOBHOCTH K
CAMOCTOATEABHOMY  IIAAHHPOBAHHUIO W OCYIIECTBACHHIO  VYE€OHOM  ACATEABHOCTH.
MerTampeAMETHBIE PE3YABTATEL OCBOCHUA OOPA30BATEABHOM IIPOTPAMMEL IO XHMUU OTPAKAFOT
OBA2aACHHC YHI/IBCPCQ.ABHI)IMI/I IIO3HABATCABHBIMH ACﬁCTBHHMH, B TOM YHCAE:

ITo3naBareApHBIE YHUBEPCAABHEIE YIE€OHBIE ACHCTBUA

06a30BbIe AOTUYECKUE ACHCTBUA:

YMEHUE HCIIOAB30BATh IIPUEMBI AOTHYECKOIO MBIIIACHUSA IIPH OCBOCHUU 3HAHHIL:
PACKPBIBATH CMBICA XHMUYIECKUX ITOHATUI (BHIAGAATD MX XapaKTEPHbIE IIPU3HAKH, YCTAHABAUBATD
B3aUMOCBA3b C APYTHMH IOHATHAMH), HCIIOAB30BATH ITOHATUA AAf OOBACHEHHA OTAEABHBIX
aKTOB U ABACHHH, BHIOMPATh OCHOBAHUSA U KPUTEPUH AAA KAACCH(DHKAIINN XUMUIECKIX BEIIIECTB
1 XUMHYCCKHX PEAKIIHH, YCTAHABAMBATH IIPHYMHHO-CACACTBCHHBIC CBA3H MCEKAY OODBEKTAMHU
M3yYCHHSA, CTPOHUTH AOTHYCCKHE PACCYKACHHA (MHAYKTHUBHBIC, ACAYKTHBHBIC, IIO AHAAOIUM),
IIPOBOANTH BEIBOABI I 3aKAIOYCHISA; YMCHUEC — IIPUMCHATD B IIPOLIECCE IO3HAHMA ITOHATHA
(IIpeAMETHBIE M METAIIPEAMETHBIE), CHAMBOAHYECKHUE (3HAKOBBIE) MOAECAH, HCIIOAB3YEMBIE B XUMHH,
IIPeOOPA3OBBIBATH IIIMPOKO IIPUMEHAECMBIE B XHMUU MOACABHBIE IIPEACTABACHHSA - XUMHIYECKIH
3HAK (CHMBOA 3AEMEHTa), XUMHYecKad (POpPMyAa M ypaBHEHHE XHMHYECKOH PpeakIuu - IIpU
pEIIEHUH YIeOHO-TIO3HABATEABHBIX 3aA2, C YIETOM ITHX MOAEABHBIX IIPEACTABACHUI BEIABAATE
U XapaKTepU30BaTh CYIIECTBEHHBIC IIPU3HAKA H3YYAEMBIX OOBEKTOB - XUMHYECKUX BEIIECTB U
XUMHYCCKHX PEAKIINN, BBIABAATH OOIIHE 3aKOHOMEPHOCTH, IIPUYHHHO-CACACTBEHHBIC CBA3H U
IIPOTUBOPEYHSA B H3YIACMBIX IIPOIIECCAX U ABACHUIAX;

6a30BBIE HCCAEAOBATEABCKIE ACHICTBHUA:

YMEHIE UCIIOAB30BATD IIOCTABACHHBIE BOIIPOCHI B KAYECTBE MHCTPYMCHTA IIO3HAHISA, 4 TAKKE
B KAYECTBE OCHOBBHI AAA (POPMHUPOBAHUSA THIIOTE3H ITO IIPOBEPKE ITPABUABHOCTH BBICKA3BIBACMBIX
CYKACHUI; IIPHOOPETEHHE OIIBITA 110 TAAHHPOBAHIIO, OPIaHU3AIIH U IIPOBEACHHIO YICHIYECKIX
5KCIIEPUMEHTOB: YMEHUE HAOAFOAATH 32 XOAOM IIPOIIECCA, CAMOCTOATEABHO IIPOrHO3UPOBATH €I0
pe3yabTaT, (POPMyAHPOBATH OOOOINEHUA U BBIBOABI IIO PE3YABTATAM IIPOBEACHHOIO OIIBITA,
HICCAEAOBAHUSA, COCTABAATE OTYET O IIPOACAAHHOM padboTe;

paboTa c mH(pOpMaLIEIi:

YMEHIE BEIOMPATh, AHAAU3IPOBATH M HHTEPIIPETUPOBATH HH(OPMALIHIO PA3SAMYHBIX BHAOB
1 (POPM IIPEACTABACHHSA, ITOAYIAEMYIO U3 PA3HBIX HCTOYHHKOB (HAYYHO- ITONYAAPHASA AHTEPATYPa
XIMHYECKOIO COAEPIKAHUA, CIIPABOYHBIE II0COOUsA, pecypcsl HTepHeTa), KpUTHIECKH OIIEHUBATD
IIPOTUBOPEYHBYIO U HEAOCTOBEPHYIO NMH(OPMAIINIO; YMEHHE IIPUMEHATh PASAUIHBIE METOABI I
3aIIPOCHI IIPH IIOHCKE U OTOOpe MH(OPMAIIUN U COOTBETCTBYIOIINX AAHHBIX, HEOOXOAUMBIX AAS
BBILIOAHEHHSA YIEOHBIX U ITO3HABATEABHBIX 32Aa9 OIPEACAEHHOIO THUIIA, IIPUOOPETEHUE OIIbITA B
00AACTH  HCIIOAB30BAHHA ~HMHQPOPMAITMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOAOTHI, OBAAACHHE
KYABTYPOH aKTHBHOTO HCIIOAB3OBAHHA PA3SAMYHBIX IIOMCKOBEIX CHCTEM, CAMOCTOATEABHO
BBIOMPATH OITUMAABHYIO (POPMY IIPEACTABACHHA NHAOPMAIIUN U UAAIOCTPUPOBATDH PEITaeMbIe
32AQ91 HECAOKHBIMI CXEMAMH, AHATPAMMAMHU, APYTUMH (DOpMaMH I'paUKH M UX KOMOMHAITHAMHE;



YMEHHE HCIIOAB30BATh U AHAAU3HPOBATH B IIPOIECCE YIEOHOM M HMCCACAOBATEABCKOI
AEATEABHOCTH HH(OPMAITHIO O BAUSHIH IIPOMBIIIIACHHOCTH, CEABCKOTO XO3AHCTBA U TPAHCIIOPTA
Ha COCTOSHHE OKPYKAFOIIEN IPUPOAHOM CPEABL.

V  obywuarormierocss ~ OyAyr  cPOPMHPOBAHBI ~ CACAVIOIIHE  YHHUBEPCAABHBIE
KOMMYHHKATHBHBIE ACHCTBUA:

YMEHUE 32A2BATH BOIIPOCH! (B XOAEC AHAAOTA U (MAH) AHCKYCCHH) IIO CYIIECTBY OOCY/KAAEMOM
TeMBI, POPMYAHPOBATH CBOH IIPEAAOKEHUA OTHOCHTEABHO BBIITOAHEHHA IIPEAAOKCHHON 3aAA9M;

IPHOOpPETEHHE  OIbITA  IIPE3CHTAIMH  PE3YABTATOB  BBIIOAHCHHS  XHMHYECKOIO
aKCIIeprMeHTa (AADOPATOPHOIO OIIBITA, AAOOPATOPHOH PAaOOTEI IO HCCACAOBAHUIO CBOHCTB
BEIIIECTB, YIEOHOTO IIPOEKTA);

3aMHTEPECOBAHHOCT B~ COBMECTHOH  CO  CBEPCTHHKAMH  ITO3HABATEABHOH U
HCCAEAOBATEABCKOH AEATEABHOCTH IIPH PEIIEHUH BO3HUKAFOIIUX ITPOOAEM Ha OCHOBE y4ETa
OOIUX HHTEPECOB M COTAACOBAHMA ITO3UINNA (OOCYKACHHA, OOMEH MHEHHAMH, «MO3TOBEIC
IITYPMED, KOOPAUHAIINA COBMECTHBIX ACHCTBUI, OIPEACACHHE KPUTEPHEB ITO OIICHKE Ka4eCTBa
BBILIOAHECHHOH PaOOTHL U APYIHE);

V' obyuarorerocsi OyAyT cpOPMHPOBAHEI CACAYIOIINE YHHBEPCAABHBIE PETYAATUBHBIEC
AEHUCTBUA:

YMEHUE CAMOCTOATEABHO OIIPEACAATH LIEAH AEATEABHOCTH, ITAAHHPOBATH, OCYIIECTBAATD,
KOHTPOAHPOBATE U IIPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO AEATEABHOCTb, BBIOMPATH
HanboAee 3(PPEKTHUBHBIE CLIOCOODI PEITIEHNA YIEOHBIX U ITO3HABATEABHBIX 3aA29, CAMOCTOATEABHO
COCTABAATD HAU KOPPEKTHPOBATD IIPEAAOKEHHBIN AATOPHTM ACHCTBHH IIPH BEIITOAHEHUN 3aAAHUH
C YIETOM HOAYYICHHA HOBBIX 3HAHUI 00 H3y9aeMBIX OOBEKTAX - BEIIIECTBAX U PEAKIIHAX, OLICHUBATD
COOTBETCTBHE ITOAYYEHHOTO PE3YABTATA 3ABACHHOMH IICAH;

YMEHHE HCIIOAB30BATh M AHAAH3UPOBATH KOHTEKCTHI, IPEAAATAEMBIEC B YCAOBHUH 3aAAHHH.

ITpeameTHBIE Pe3yABTATHI

B cocraBe mnpeAMETHBIX PE3yABTATOB IO OCBOGHHIO OOA32TEABHOIO COAEPMKAHUA,
YCTaHOBAEHHOIO AAHHOH (peAepaAbHoﬁ pa6oqefi IIPOIPAMMOM, BBIACAAIOT: OCBOEHHBIE
OOYJArOITUMUCH HAyJIHBIC 3HAHHA, YMEHHA M CIIOCOOBI ACHCTBUM, cHENU(HUIECKHE AAA
IIPEAMETHON 00AaCTH «XHUMHUMD), BHABl AEATEABHOCTH IIO IIOAVYEHHIO HOBOIO 3HAHHA, €ro
I/IHTCPHPCTHHHH, HPCO6pa3OBaHI/IIO %8 HpI/IMeHeHI/IIO B paSAH‘IHbIX y‘IC6HbIX 1 HOBBIX CI/ITyaHI/IHX.

8 xaacc

PACKPBIBATD CMBICA OCHOBHBIX XHMHYECKHX IIOHATHN: aTOM, MOAEKYAQ, XHUMHYECKHIT
9AEMEHT, IIPOCTOE BEIIECTBO, CAOXKHOE BEIIECTBO, CMECh (OAHOPOAHASA H HEOAHOPOAHASA),
BAACHTHOCTB, OTHOCHUTEABHAA aTOMHAS M MOACKYAAPHAS MAcCa, KOAHYECTBO BEIECTBA, MOAD,
MOASIpHAA MACCa, MACCOBAS AOASl XUMIYECKOTO 9AEMEHTA B COEAMHEHUI, MOAAPHBIH OOBEM, OKCHA,
KHCAOTA, OCHOBAHHE, COAB, SIAEKTPOOTPHUIIATEABHOCTD, CTEIICHb OKMCACHUSA, XUMHYECKAA PEAKITHA,
KAACCU(DHUKAIIUA PEAKITHI: PEAKIINI COCAMHEHHSA, PEAKIIUN PA3AOKEHHA, PEAKIIMN 3aMEITICHU,
peaxuu OOMeHa, 9K30- H SHAOTEPMHUYECKHE PEAKIIUH, TEITAOBON 9(pPeKT peakiuu, SAPO aToMa,
SAEKTPOHHBIA CAOI aTOMa, ATOMHAS OPOHUTAAb, PAAHYC ATOMA, XUMHYECKAA CBA3b, ITIOAAPHAA U
HEITOAAPHAA KOBAACHTHAS CBA3b, HOHHAA CBA3b, MOH, KATUOH, aHHOH, PACTBOP, MACCOBAS AOAA
BEIeCTBa (IPOIEHTHAA KOHIICHTPAITNA) B PACTBOPE;

HAAFOCTPHPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYECKUX IIOHATHH W IIPUMEHATH ITH
ITOHATHA ITPY OIIMCAHHH BEIIIECTB U UX ITPEBPAITICHUIT;

HCIIOAB30BATh XUMHYECKYIO CHMBOAUKY AAfl COCTABACHHA (DOPMYA BEILIECTB U YPABHECHIIH
XUMHYECKIX PEAKITHII;

OIPEAEAATh BAACHTHOCTH aTOMOB 3AEMEHTOB B OHHAPHBIX COGAHMHECHHAX, CTEIICHD
OKHCACHHA 3AEMEHTOB B OMHAPHBIX COCAMHEHHAX, IIPHHAAACKHOCTD BEIIECTB K OIIPEACACHHOMY
KAACCY COCGAMHEHHI IT0 (hOpMyAaM, BHA XHMHYECKONW CBA3M (KOBAAGHTHAsd W HOHHAf) B
HEOPTraHHYECKUX COCAMHCHUAX;



packpeBare cmbeicA [lepmoamdaeckoro szakoma AJl. MenaeaeeBa: AEeMOHCTPHUPOBATH
ITOHUMaHHUE TIEPHOAMYCCKOH 3aBUCHMOCTH CBOMCTB XUMHUYECKAX SAEMEHTOB OT UX ITOAOKECHHA B
ITeproamaeckoii cucreme, 3aKOHOB COXPAHEHHSA MACCHI BEIIECTB, ITOCTOSHCTBA COCTABA, ATOMHO-
MOAEKYAAPHOIO yY€HHs, 3aKOHA ABOTaAPO, OIHCHBATE M XapaKTEPH30BATh TAOAIIHYIO (HOpMY
[Teproamaeckoil CHCTEMBI XUMITYECKUX SAEMEHTOB: PA3ANYATh ITOHATUSA «TAABHASA ITOArpyIa (A-
rpyama)y u «aodouHas moArpymma (b-rpymma)», massie m OOAbBIINE IIEPHOABL, COOTHOCHTD
0003HAYEHNSA, KOTOPEIE NMEIOTCA B TabAmIle «llepHOoAmIecKas CHCTEMA XUMHYECKIX SAEMEHTOB
AJ. MenaeAeeBa» ¢ YUCAOBBIMH XaPAKTEPUCTUKAMU CTPOCHHA ATOMOB XUMHYCCKIX SACMEHTOB
(cocTaB u 3apsA AAPa, OOIIIEE YNCAO IACKTPOHOB U PACIIPEACACHIE HX IO SIACKTPOHHBIM CAOSM);

KAACCH(HUITIPOBATD XHUMIYECKHE SAEMEHTH, HEOPTAHHYECKHUE BEITIECTBA,

XHUMHAYECKHE PEAKINN (II0 YHCAY M COCTABY YYACTBYIOIIMX B PEAKIIHMH BEIECTB, II0
TerIAOBOMY a(pdexTy);

XapaKTEPU30BATH (OIMCHIBATD) OOIIME XMMIUYIECKHE CBOMCTBA BEIIECTB PA3AHMYHBIX KAACCOB,
IIOATBEPKAAA ~ OIIHMCAHHE IIPUMEPAMH  MOAEKYASPHBIX ~YPaBHEHHH COOTBETCTBYIOIIIIX
XUMHYECKIX PEAKITHIHI;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX Ka4eCTBEHHOIO COCTaBa,
BO3MOKHOCTH IIPOTEKAHHA XUMIYECKUX IIPEBPAIIEHUN B PA3AHMYHBIX YCAOBHUAX;

BEIYHCAATD OTHOCHTEABHYIO MOAEKYAAPHYFO I MOAAPHYIO MACCHI BEITIECTB, MACCOBYEO AOAFO
XUMHYECKOIO 3AEMEHTa 1O (DOPMyAE COEAHMHEHHA, MACCOBYIO AOAIO BEINECTBA B PacTBOpE,
IIPOBOAUTD PACYETHI IO YPABHEHHUIO XUMUYECKON PEAKIIN;

IIPUMEHATH OCHOBHBIE OIEPAIINH MBICAUTEABHON AEATEABHOCTH - AaHAAM3 U CHHTE3,
CpaBHEHHE, OOOOINEHNE, CHCTEMATH3AINIO, KAACCH(DUKAIIMIO, BBIABACHHE IIPUYHMHHO-
CAEACTBEHHBIX CBA3EH - AAfl H3YYEHUA CBOMCTB BEIIECTB M XHMHYECKHX PEAKIUI, €CTECTBEHHO-
HAYYHBIE METOABI IIO3HAHHA - HAOAFOAEGHHE, H3MEPEHHE, MOACAHMPOBAHNE, OSKCIIEPUMEHT
(peaAbHBIH ¥ MBICACHHBIH);

CAEAOBATH  HPABUAAM  IIOAB3OBAHHA  XHMHYECKOH IIOCYAOH H  AaDOPATOPHBIM
00OPYAOBAHHEM, 4 TAKAKE IIPABHAAM OOPAIIIEHHSA C BEIIIECTBAMH B COOTBETCTBUN C HHCTPYKITUAMU
II0 BBIIOAHEHHUIO AADOPATOPHBIX XHMHYECKHX OIIBITOB II0 IIOAYYCHHIO U COOMPAHUIO
ra3000Pa3HbIX BEIECTB (BOAOPOAA M KHCAOPOAQ), IPUTOTOBACHUIO PACTBOPOB C OIIPEACAEHHOI
MAaCCOBOIl AOAEM PACTBOPEHHOIO BEIIECTBA, HAAHUPOBATbH U HPOBOAUTD XUMHUYECKHE
SKCIIEPUMEHTEL 110 PACIO3HABAHHUIO PACTBOPOB IIEAOYEH M KHUCAOT C IIOMOIIBIO HHAHKATOPOB
(rakmyc, heHOADTAACHH, METHAOPAHK U APYTHE).

9 xaacc

PACKPBIBATL CMBICA OCHOBHBIX XHMHYECKAX ITOHATHI: XHUMHYECKHH 3AEMEHT, aTOM,
MOAEKYAQ, HOH, KAaTHOH, aHHOH, IIPOCTOE BEIECTBO, CAOMKHOE BEIIECTBO, BAAEHTHOCTD,
3AEKTPOOTPUIIATEABHOCT, CTEIIEHb OKHCACHHA, XHMHWYECKAA PEAKIIHA, XHMHYECKasd CBA3b,
TEIIAOBOI 9(P(PEKT PEaKIINH, MOAb, MOAAPHBIH OOBEM, PACTBOP, IACKTPOAUTHI, HEIACKTPOAUTEI,
IAEKTPOAUTHYECKAA AHMCCOIIMAIIUA, PEAKIIMM HOHHOIO OOMEHA, KATAAMU3ATOpP, XHMHYECKOE
paBHOBeCHE, OOPATUMBIE B HEOOPATHMBIE PEAKIIHH, OKHCAHTEABHO-BOCCTAHOBUTEABHBIE PEAKIIHH,
OKHCAHUTEAb, BOCCTAHOBHTEAb, OKHCACHHE M BOCCTAHOBAGHHE, AAAOTPOIHA, aM(OTEPHOCTD,
XHMHIYECKAS CBA3DL (KOBAACHTHASA, HOHHASA, METAAAMIECKAA), KPHCTAAAMYCECKAA PEITETKA, KOPPO3HA
METaAAOB, CITAABBL, CKOPOCTb XUMHYECKON PEaKIINH, IIPEACABHO Aomryctumas KonneHTparud [ TAK
BEITIECTBA;

HAAFOCTPHPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYECKUX IIOHATHH W IIPUMEHATH ITH
ITOHATHA ITPY OIIMCAHHH BEIIIECTB U UX ITPEBPAITICHUIT;

HICIIOAB30BATh XUMITYECKYIO CHMBOAUKY AAf COCTABACHHA (DOPMYA BEITIECTB M YPaBHEHMIA
XUMHYECKAX PEaKIINi;

OTIPEAEAATH BAACHTHOCTb M CTEIICHb OKHCACHHS XHMHIYECKHX 3AEMEHTOB B COCAMHECHHAX

PAa3AMYIHOIO COCTaBa, IPHUHAAACKHOCTD BCIIICCTB K OHpCAeAéHHOMY KAaccy COCAMHEHHM II0



dopmyAram, BUA XUMUYECKOIH CBA3H (KOBAACHTHAS, HOHHAA, METAAAHYECKAA) B HECOPTAHIMYECKIX
COCAMHCHHAX, 3aPAA HOHA IO XUMHYECKOH (DOPMYAE, XapaKTep CPEABl B BOAHBIX PAaCTBOPAax
HEOPTaHHYECKUX COCAMHECHHH, THII KPHCTAAAMYIECKOI PEIIETKH KOHKPETHOTO BEIIeCTBA;

packpeBate cmbicA [leproamdaeckoro sakona A1, MenaeaeeBa 1 ACMOHCTPHUPOBATDH €TO
IIOHUMaHHUE: OIMCHIBATH U XapaKTepru3oBaTh TaOAm4YHYIO (opmy [lepumoamdeckoii cucremsr
XIMHYECKHX JACMEHTOB: Pa3AHYATh IIOHATUA «TAABHASA IOATpymma (A-rpymma)» u «1oOodHas
moarpymma (B-rpymma)», mMassie m OOABIIHE IIEPHOAEL, COOTHOCHTH OOO3HAYEHUSA, KOTOPBIC
IMEIOTCA B IIEPHOANYECCKON TaOAMIIE, C YHCAOBBIMU XaPAKTEPUCTHKAMH CTPOCHHA aTOMOB
XIMHYECKHX 9AEMEHTOB (COCTaB U 3aPAA AAPA, OOIIEE YNCAO IACKTPOHOB H PACIPEACACHUE UX IIO
SAEKTPOHHBIM CAOfIM), OOBACHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 9ACMEHTOB U
UX COCAMHECHHH B IIPEACAAX MAABIX IIEPHOAOB M TAABHBIX IOATPYII C y4€TOM CTPOEHHUS HX
ATOMOB;

KAACCH(PUIIIPOBATh XUMHYCCKHE SACMEHTBI, HEOPTaHHYECKUE BEINECTBA, XHUMHUYCCKHE
peakiuu (110 YHCAY U COCTAaBY YYACTBYIOIIUX B PEAKIIHMH BEIIECTB, II0 TEIAOBOMY a(pdeKTy, IO
M3MEHEHUIO CTEIICHEH OKHCACHUA XHMIYCCKIX SIACMEHTOB);

XaPAKTEPU30BATH (OIHCHBATD) OOIINE U CIEIH(PUICCKIE XUMIIECKAE CBONCTBA IIPOCTHIX
1 CAOKHBIX BEIIIECTB, IIOATBEPIKAASA OIICAHIE IIPUMEPAMI MOACKYAAPHBIX M HOHHBIX YPABHCHIH
COOTBETCTBYFOIITHX XHMIYECKUX PEAKITHIT;

COCTABAATD YPABHEHUA 3AEKTPOAHTHYECKON AHCCOIMAIIMU KHCAOT, INMEAOYEH M COAEH,
ITOAHBIE ¥ COKpAIIEHHbIE VPaBHEHMA PEAKIINI HMOHHOIO OOMEHA, YPAaBHEHHA PEAKITHH,
ITOATBEP/KAAFOIIUX CYIIIECTBOBAHUE ICHETHIECKOM CBA3H MEKAY BEIIECTBAMU Pa3AHYHBIX KAACCOB;

PACKpBIBAT  CYIIHOCTb ~OKHCAHTEABHO-BOCCTAHOBUTEABHBIX PEAKIHI  IIOCPEACTBOM
COCTABACHUSA IACKTPOHHOIO DAAAHCA 3TUX PEAKIIHIT;

IIPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHSA, BO3MOMKHOCTH
IIPOTEKAHNA XUMIYCCKUX IIPEBPAILICHUH B PASANYHBIX YCAOBHAX;

BBIYHCAATH OTHOCHTEABHYIO MOAEKYASPHYIO H MOAAPHYEO MaCCHI BEITIECTB, MACCOBYEO AOAFO
XUMHYECKOIO 3AEMEHTa 1O (DOPMyAE€ COCAMHEHHA, MACCOBYIO AOAIO BEINECTBA B PacTBOpE,
IIPOBOAUTH PACYETHI IO YPABHEHHIO XUMHYECKON PEAKITH;

CODAFOAQTD ~ IIPaBHAA  IIOAB30OBAHHSA  XHMHYECKOM  IIOCYAOH ¥ AaOOPaTOPHBIM
0DOPYAOBAHHEM, 4 TAKKE IIPABUAA OOPAILCHHUA C BEIIECTBAME B COOTBETCTBHH C MHCTPYKIIHAME
[0 BBIIOAHCHHIO AADOPATOPHBIX XHMHYECKHX OIIBITOB II0 IIOAYYCHHIO X COOHPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKA 1 YTACKHCAOTO Ta3a);

IIPOBOANTH PEAKIINN, MOATBEP/KAAFOIIME KAYCCTBCHHBIH COCTAB PA3AHYHBIX BCIIECTB!
PACIIO3HABATh OIBITHBIM ITyTEM XAOPHAOPOMHA-, HOAHA-, KapOoHat-, ¢ocdar-, CHAHKAT-,
cyAb(aT-, THAPOKCHA-UOHBI, KATHOHBI AaMMOHISA H MOHBI H3YIEHHBIX METAAAOB, IIPHCYTCTBYIOIIIHE
B BOAHBIX PACTBOPAX HEOPraHHYECKHUX BEITIECTB;

IIPUMEHATH OCHOBHBIE OIIEPAIIMH MBICAUTEABHOI AEATEABHOCTH - AHAAN3 U CHHTES3,
CpaBHEHME, OOOOIIEHHE, CHCTEMATU3AIIIO, BBIABACHIC IIPHYNHHO-CACACTBCHHBIX CBA3CH - AASA
M3yYCHHSA CBOMCTB BEIIECTB M XUMHYCCKAX PEAKIINN, €CTECTBEHHO-HAYIHBIC METOABI TIO3HAHNISA -
HAOAFOACHHE, H3MEPEHIE, MOACAUPOBAHHE, SKCIIEPUMEHT (PEAABHBIH U MBICACHHBII).

TemaTnuyeckoe IAaHHPOBAHUE

8 xaacc
KoamgecTBo uyacos DAaexTpoHHBIE
Ne | HammeHOBaHHE Pa3A€AOB U TEM (zudpossre)
Komrp. | IIpaxr.
n/n IIPOrpaMMBbI Bcero obpasoBareAbHBIC
paborbr | pabGorsr
pecypcsl

Pasaea 1. IlepBoHayasbHBbIC XUMUYECKIE IIOHATHA



1.1

1.2

XuMUa — BaKHAA OOAACTD
€CTECTBOZHAHUS 1 IIPAKTHICCKON

ACATECABHOCTH YCAOBEKA

BCH.[ﬁCTBﬂ U XUMHUYCCKUE PCAKITUI

Hroro o pasaeay

Pasaea 2. Koanu

10

15

bnoaunorexa [IOK

https://m.edsoo.ru

7f41837¢

Butanmorexka IIOK

https://m.edsoo.ru

7f41837¢

€CTBCHHBIC OTHOIICHMUA B XUMHNHN

21 Koamdecrso Bermectsa. MoaspHad 1 bubaumorexa LIOK

Macca https://m.edsoo.ru/7f41837¢
2 Moaspsstit o6bem. Pacaers o 5 bubaumorexa LIOK

VXP https://m.edsoo.ru/7f41837¢
Hroro mo pasaeay: 3

2.1

2.2

23

24

Paszaea 3. Backueiinime npeACTaBUTEAN HEOPIAaHHYECKUX BEIIECTB

Bosayx. Kucaopoa. [Noustre 06

OKCHAAX

Boaopoa. ITonsaTre 0 kHCAOTAX B
COAfIX

Boaa. Pactsoper. [lousTie 06
OCHOBaHHUAX

OCHOBHBIE KAACCHI

HCOpFaHI/I‘-ICCKI/IX COCAI/IHCHHI;'I

Hroro o pasaeay

5

11

27

1
1 1
1 1

bubanorexa [ITOK

https://m.edsoo.ru

7f41837¢

bubanorexa [ITOK

https://m.edsoo.ru

7f41837¢

bubanoreka [ITOK

https://m.edsoo.ru

7f41837¢

bubanorexa [ITOK

https://m.edsoo.ru

7f41837¢

Paszaea 4. Ilepuoanueckuii 3akoH u Ileproandeckan cucrema xumudeckux ssemeHTos A. M.

MCHAeAeeBa. CTPOCHI/IC aToMOB. XumMmudeckaa CBA3b. OKACAMTEABHO-BOCCTAHOBUTEALHBIE

peaximu
ITeproaraecknii 3ak0H 1
31 ITeproaraeckas cucrema . bubanorexa LIOK
xumMudecknx saemenToB A. M. https://m.edsoo.ru/7f41837¢
Menaeaeepa. Crpoenne aToma
butamorexka [IOK
32 FUNIHCCKT CRA3D. i ! https://m.edsoo.ru/7t41837¢c
33 OXUCAUTEABHO- 5 butamorexka [IOK
BOCCTAHOBUTCABHBIC PEAKIIIH https://m.edsoo.ru/7t41837¢c
Hroro o pasaeay 20 Bubaorexa LIOK
https://m.edsoo.ru/7t41837¢c
Pesepsroe Bpems 3 Bubaorexa LIOK
https://m.edsoo.ru/7t41837¢c
OO0r111e€ KOAMYECTBO YACOB 11O IIPOIPaMMe 68 3 5
9 kaacc
KoanuecrBo uacos
Ne = HammeHoBaHme Pa3sA€AOB U DAeKTpOHHEIE
n/a TeM IPOrPaAMMBI Bcero Komrp.  Ilpaxr. 00pa3oBaTeAbHBIE PECYPCHI
paboTer | paboTer
Paszaea 1. BemectBo u xumMudeckue peakiiuu
TToBTOpEeHmne u yrAyoAeHm
1.1 3H(2)1HI:I‘/'IID ZCHZBHZX}szZeASB 5 1 Bubanorera [TOK
https://m.edsoo.ru/7f41a636

Kypca 8 kaacca



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

VIIA-rpymmst. I'asoresst

12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubanorexa [LIOK
) XPMUYECKUX PEaKIINil https://m.edsoo.ru/7f41a636
DACKTPOAUTHIECKAT
13 Xu 8 1 buoanorexka [IOK
. u ranyst. XUMIIeCKH
ARCCOTIALL cerne https://m.edsoo.ru/7f41a636
PeaKIIuI B PACTBOPAX
Hroro o pasaeay 17
Pasaea 2. HeMeTaAABI 1 X COEAUHEHUA
., OOr1mas xapakTepUCTHKA \ Bubanorexa LIOK
' SHNHHECKIR SACMERTOoD https://m.edsoo.ru/ 7412636

OO0r1mas XapakTepHUCTHKA
99 XIMHYECKIX 3AeMeHTOB VIA- 6
' rpyrst. Cepa n eé

COCAMHCHUA

OO0uas XapaKkTepUCTUKA
3 XUMUYECKIX SAEMEHTOB VA- 8
' rpymmst. Asor, docdop n nx

COCAMHCHMA

buoanorexka [IOK
https://m.edsoo.ru/7f41a636

butanorexka [IOK
https://m.edsoo.ru/7f41a636

OO1mas xapakTepucTuKa

o4 XUMHYIECKHX 3AeMeHTOB IVA- 7
' IPYIIIBL. YTACPOA U KPEMHU,

1 X COCAMHCHUA

bubanorexa [ITOK
https://m.edsoo.ru/7f41a636

Hroro o pasaeay 25

Pasaea 3. MeTaAaAbl U UX COEAMHEHUA

31 06 . 4 buoaunorexka [IOK
. s TAAA
THHC CBOMCTEA METAAROD https://m.edsoo.ru/7f41a636
30 Baxkuelimue meraaAsl 1 Ux 16 1 butamorexka [IOK
' COCAVHCHMUS https://m.edsoo.ru/7f41a636
Hroro o pasaeay 20

Paszaea 4. Xumusa u okpy>Karomaa cpeaa

41 Bermmectpa 1 MmaTepmansr B 3 butamorexka LIOK
JKU3HH YeAOBEKA https://m.edsoo.ru/7f41a636
Mroro no pasaeay 3
Pesepsroe Bpemsa 3 Bubauorera LTOK
https://m.edsoo.ru/7t41a636
Ob111e€ KOAMYECTBO YACOB 11O 68 4
porpamme
IToypounoe maanupoBaHme
8 xaacc
Ne Koa-Bo ITpascr Dopmbr
o/ HaumenoBanme pasaesa U TeM ypoKa wac A€AT- KoHTpOAs 20P
CTh
Tema 1. [TepBoHaYaABHBIE XHUMUUECKIE 15 2 3
TIOHATHAA



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

HPCAMCT XUMHH, €€ pOAI) B JKHW3HMH.

https://resh.edu.ru/s

1 Mertoasr usydenus xumun. Berrectsa, mx ubject/lesson/2731
arperaTHble COCTOAHUAL main/
Ilpaxrugeckas pabora Ne 1 «lIpaBuaa

5 OesomacHoctH  mpu  pabore B XHM. [Ipakr.pabor
Aaboparopnn. HabaroAeHue 32 ropsimeit a
CBEYOI»

WMudusudyansviwe seypecmea u cmecu Berects. https://resh.edu.ru/s

3 Crnocobwr pasdenenus cveced ubject/lesson/1522
Aaboparopras padora Ne2 «Pasaesenne main/
cMecn»

4 Ilpaxrugeckas pabora Ne 2 «Oumcrka [Ipakrpabor
3arPA3HEHHON ITOBAPEHHOH COAI» a
Dusuyeckue 1 XUMIYECKHE ABACHUA https://resh.edu.ru/s

5 | Aaboparopnas paGora Ne3 «Pusuaeckne ubject/lesson /1485
SBACHUSA U XMMIYCCKIC PEAKIIIID main/
ATOMHO-MOAEKyAApHAS Teopus. Amonmer. https://resh.edu.ru/s

6 | Mosexyase. Xumuueckue saemenmor. T1CXD ubject/lesson/1486
A . Meroeneesa main/

XuMm. OPMYABL.  3akon — nocmoancmea https://resh.edu.ru/s
cocmasa  Bemecins  MOAEKYIAPHOZO  CHIPOeHA ubject/lesson/1487
Kraccugpurayus sempecme. 1 Ipocmvie u main/

T | anoncrvte seupecnsa
AabopaTopHas pabora Ne4
«O3HAKOMACHHE C OOPA3IAMHE IIPOCTHIX 1
CAOXKHBIX BEIT[CCTBY
Ommocumenvrian amomuas U MONEKYAAPHAA https://resh.edu.ru/s

8 | Maccer KauecTBEHHBIN M KOAMYECTBEHHBIIN ubject/lesson/1487
COCT4B BCIIECTBA main/
Perienne 3apau o teme «Maccosan dosa https://resh.edu.ru/s

9 | xumuyeckozo snemenmay ubject/lesson /1487

train/#156725
BaAeHTHOCTD XHMM. 9AEMEHTOB. https://resh.edu.ru/s
10 ubject/lesson /1487
main/
CocraBaeHue pOpMyA 110 BAACHTHOCTH U https://resh.edu.ru/s

11 | ompeaesenne BAA€HTHOCTH o ubject/lesson /1487
dopmyram OHHAPHBIX BEIIECTB train/#156725
Xumugeckue ypaBHEHH. Saron https://resh.edu.ru/s

12| coxparenus macce: senyecins ubject/lesson/1487

main/
XHUMIYIECKIE PEAKIIHH, UX THIIBI https://resh.edu.ru/s
13 ubject/lesson/1487
train/#156725
[Tosroperne u 00600IIeHNE IO Teme https://uchebnik.mo
14 «ITeppoHaYaABHBIE XM, TTOHATHD s.ru/composer3/less
on /48249 /demonstr
ation
15 Konurpoabnas pabora 1 mo Tteme K.P.

«HCpBOHa‘IaAbeIC XHM. IIOHATHD)

Pasaea 2. KoAndecTBeHHBIE OTHOIIIEHUA B

XM

https://resh.edu.ru/s

16 | Koamdectso Bermectsa. MoAspHas Macca ubject/lesson /2063
train/#194684
https://resh.edu.ru/s
17 | MoaspHsIit 0OBeM. ubject/lesson/2731

main/



https://resh.edu.ru/subject/lesson/2731/main/
https://resh.edu.ru/subject/lesson/2731/main/
https://resh.edu.ru/subject/lesson/2731/main/
https://resh.edu.ru/subject/lesson/1522/main/
https://resh.edu.ru/subject/lesson/1522/main/
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Permenue 3apau o YXP

https://resh.edu.ru/s

18 1 ubject/lesson/2063
main/
Pasaea 3. Baxueiimme npeACTaBUTEAR 27 4
HEOPraHUYECKUX BEIIEeCTB
https://resh.edu.ru/s
19 | Bosayx, ero cocras 1 ubject/lesson /2446
main/
Kucaopoa: XHM. 9AEGMEHT, IIPOCTOE https://uchebnik.mo
20 | BemecTBO, IIOAYYECHHE, CBOKCTBA 1 s.ru/composer3/less
on/4364/view
Ipaxrugeckas pabora Ne 3 «[lToayuenue, I
21 | cobupanue u pAacITo3HaBaHHE 1 paKr
pabora
KHCAOPOA@»
Oxkcuabr https://resh.edu.ru/s
22 1 ubject/lesson /2447
train /#194504
[Tprvenenne kucaopoaa. O30H https://uchebnik.mo
23 1 s.tu/composer3/less
on /4521 /view
Boaopoa:  xmM. aaemeHT, IHpOCTOE htt.DS: tesh.edu.ru/s
24 BEILIECTBO, IIOAYICHHE H CBOI;ICTBa ! ubject/lesson/3119
? main/
Ipaxrugeckas padbora Ne 4 «[Toaygenue, Mpaxr https://uchebnik.mo
25 | cobupaHue 1 PACIIO3HABAHUE BOAOPOA» 1 ) s.ru/composer3/less
pabora .
on/5098 /view
26 | Pemrenne 3aaaa 1
ITomarme 0  KHCAOTax (cocras, https://resh.edu.ru/s
27 | HOMeHKAATypa, KAACCH(DUKAIIUA) 1 ubject/lesson/2055
main/
IMousrme o COAfIX (cocras, https://resh.edu.ru/s
28 | HOMeHKAATYpa) 1 ubject/lesson/2054
main/
O6o06menue 1o Temam «Kucaopoa. https://resh.edu.ru/s
29 | Okcuap» 1 «Boaopoa. Kucaorsr. Coarm 1 ubject/lesson/3119
train /#208161
Boaa: amomaabsnoe BerecrBo. CBoricTBa https://resh.edu.ru/s
30 | Boasr Ilonarue 06 ocHOBaHuAX (COCTaB, 1 ubject/lesson /2062
HOMEHKAQTYPa, KAaCCHpUKars) main/
PacrBopsr. MaccoBasd AOAS https://uchebnik.mo
3] | PacTBOpemHIOTO BerecTsa 1 s.ru/catalogue/mater
ial view/lesson tem
plates/8076
Pertene  3apa4 Ha  HAXOKACHUE https://uchebnik.mo
3 MACCOBOM AOAUT PacTBOPEHHOTO 1 s.ru/composer3/less
BEIIIECTBA on/8113/demonstrat
ion
ITpakTrraeckas pabora Ne 5 https://uchebnik.mo
33 «lIpuroroBaeHHE pacTBOpa C 3aAAHHOU 1 ITpaxr S.ru. Fatalogue mater
MacCOBOM AOAEH PACTBOPEHHOTO pabora ial view/lesson tem
BEIIIECTBA plates/8113
Pemenne 3apau https://uchebnik.mo
34 1 s.ru/app plaver/126
72
https://resh.edu.ru/s
35 | Okcuapr: KAaccudHKAIHA, XUM. CBOIICTBA 1 ubject/lesson /2445

main/
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Xum. cBoricTBa aM(OTEPHBIX OKCHAOB

https://resh.edu.ru/s

36 1 ubject/lesson/2684
train/#194460
OcHoBaHwus, UX XUM. CBOUCTBA https://resh.edu.ru/s
37 1 ubject/lesson /2443
main/
Kucaorsr, xum. cBoicTBa https://resh.edu.ru/s
38 1 ubject/lesson /3120
main/
CoAn, XuM. CBOHCTBA https://resh.edu.ru/s
39 1 ubject/lesson /2441
main/
Perrrenme 3aaa9 1 yrrpasKHEHIH https://uchebnik.mo
40 1 s.ru/composer3/less
on/47470/demonstr
ation
[lpaxrudaeckas padora Ne 6 «Perrenne https://uchebnik.mo
9KCIIEPUMEHTAABHBIX  3aAa9 110  TEME s.ru/eplaver/books
41 «OCHOBHBIE  KAACCHI ~HEOPraHHYECKHUX 1 25142 /versions/2.0
COCAHMHCHUI» chapters/Chapter070
/index.xhtml#page-
240
I'enermdaeckas CBA3H MEKAY KAACCAME https://resh.edu.ru/s
42 | HEOPraHUYIECKUX COCAMHEHHUI 1 ubject/lesson /2440
main/
OcyImecTBACHHE LEIOYEK LIPEBPAIICHIA https://resh.edu.ru/s
43 | HEOPTraHMYECKHUX BEIIIECTB 1 ubject/lesson/2440
main/
O6061menne 1o Teme «OCHOBHEBIE https://uchebnik.mo
44 | KAACCHI HEOPTAHMYECKIX COEAHEHIIM 1 s.ru/composer3/less
on/47470/demonstr
ation
45 Konrtpoapnaa pabora Ne 2 <<OCHOBfIbI€ 1 KP
KAACCBHI HEOPTAHIYIECKUX COCAUHCHIUID
Pasaea 4. Ilepunoandecknii 3aK0H U
ITepuoamyeckas cucreMa XUMHUYECKHX
asemenToB A. 11. MenaeaeeBa. Ctpoenne 20 1
aTOMOB. XUMHUYECKas CBA3b. OKNCAUTEABHO-
BOCCTAHOBUTEABHBIE PEaKIIUH
EcrecrBenunie cemMencTBa XHM. https://resh.edu.ru/s
46 | saementoB. Orxportue Ileproanaeckoro 1 ubject/lesson /2053
sakona A.J. MenaeAeeBbIM train/#194700
OcHOBHEIE CBEAEHHA O CTPOEHHUH aTOMa https://resh.edu.ru/s
47 1 ubject/lesson/2051
main/
CrpoeHre  9AEKTPOHHBIX  ODOAOYEK https://resh.edu.ru/s
48 | atomoB 1 ubject/lesson /2050
main/
Crpoenme aromMa H  9AEKTPOHHBIX https://resh.edu.ru/s
49 | oborouek HA IpUMEPE XUM. SACMEHTOB 1 ubject/lesson/2050
MaABIX IIEPHOAOB main/
XapaKkTepHUCTUKA XUM. 3AEMEHTA IO €rO https://resh.edu.ru/s
50 | moaoxeruro B IICXD AJ. MenaeaeeBa 1 ubiject/lesson/2053
train/#194700
ITeprmoaraeckas cucreMa A. https://resh.edu.ru/s
51 | Menaeaeesa 1 ubject/lesson /2049

main/
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https://resh.edu.ru/s
52 | Xummaeckas cBsa3b. VIOHHAA XUM. CBA3b ubject/lesson /2439
train/#208255
KoBaaenTHas xum. cBA3b https://resh.edu.ru/s
53 1 ubject/lesson /2439
main/
KoBaAenTHAA HEMOAApPHAA U IOAAPHAA https://resh.edu.ru/s
54 | xuM. cBA3B 1 ubject/lesson /2048
main/
MeTaAAmdgecKas XUM. CBA3D https://resh.edu.ru/s
55 1 ubject/lesson/2438
main/
Kpucraaangeckue pereTka U CBOHCTBA https://resh.edu.ru/s
56 | Bemmects 1 ubject/lesson /2438
train/#208270
O60061menne o teme «I13 m TICXD. https://resh.edu.ru/s
57 | Crpoenue aroMOB. XUM. CBSI3b» 1 ubject/lesson/3093
main/
53 CreneHsb OKHCACHHA 1 https://m.edso0.ru/0
Oadae28
59 Ipouecch OKHCACHHUSA u 1 https://m.edsoo.ru/0
BOCCTAHOBACHUS 0adb076
60 OBP, MeTOA 9AeKTPOHHOTO HaraHca 1 https://m.edsoo.ru/0
0adb076
61 O6006rmenue o Teme «OBP» 1 https://m.edso0.ru/0
0adb076
IIposepounas pabora mo rtemam «[13 u
62 | TICXD. Crpoenue atoma», «X1M. CBA3bY, 1
«OBP»
Pernenne 3apaa https://resh.edu.ru/s
63 1 ubject/lesson/2440
train/#194609
ITosropenne u oboOIIeHME 32 Kypc 8 https://resh.edu.ru/s
64 | xaacca 1 ubiject/lesson /2440
train/#194609
65 Mrorosast KOHTpOABHAsA paboTa 3a Kypc 8 1 KP https://m.edsoo.ru/0
KAacca 0adb486
66 | Amaaus u pabora Haa ommOkamu KP 1
67- | Peseps 5
68
IToypounoe rmaaHIpoOBaHUE
9 kaacc
Ne Koa-Bo Tlpaser DopMEI
HaunmeHoBanue paspera U TeM ypOKa A€AT- 0P
o/ yac KOHTPOAS
CTh
Paszaea 1. BemectBo u xuMudeckue peakiuu 17 1 1
Tema 1.1. IToBropenue u yrayoaeHue 5 ) )
3HAHUI OCHOBHBIX Pa3A€AOB Kypca 8 kaacca
Kaaccudukanms HEOPTraHUYIECKIX bubaumorexa [IOK
1 COEAMHEHNI, XUM. CBOHCTBA OCHOBHBIX 1 https://m.edsoo.ru
KAACCOB HEOPTAHUYECKUX COEAMHECHUIN /00adb7e2
Pemmenue 3apau mo YXP buoauorexka IIOK
2 1 https://m.edsoo.ru
/00adb7e2
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13, TICXD, wu3MmeHeHue  CBOICTB

bunoaunorexka IIOK
3 3AEMEHTOB B IIEPHOAAX W IPYIIIaX. 1 httbs: //m.cdsoo.ru
CrpoeHune aroma, fAPa U 3AEKTPOHHBIX ~ 00adb59e
0DOAOYEK ATOMOB
Buanr XHUM. CBSI3U. Tunst Bubanorexka IIOK
4 | KPHCTAAAMYECKHX PEIIICTOK 1 https://m.edsoo.tu
/00adbac6
[Iposepounas pabora «llosropenue
5 | sHAHHH OCHOBHEIX pPAa3ACAOB Kypca 8 1 1P
KAACCA»
Tema 1.2. OcHOBHBIE 3aKOHOMEPHOCTH 4 )
XUMHYECKUX PeaKIIuil
6 Kaaccndukarius XUMHIECKUX PEeaKIIni 1
IlonsaTHE O CKOpPOCTH XHM. PEAKITUM. bubauorexa LIOK
7 I'oMoOreHHBIE U TETEPOICHHBIE PEAKIIHH. 1 https://m.edsoo.ru
TTonsTre 0 KaTaAnse /00adbe9a
[TousTe O XUMHUYECKOM PABHOBECHUH.
®axroper, BAHAIOLINE HI«JI.) CKOPOCTD Bubanorexa LLOK
8 XI/IMI/I‘ICCIZOI‘/‘I PeAKIINK U IIOAOMKCHHE I https://m.edsoo.ru
/00adc28¢
XUMHYECKOTO PABHOBECHS
OKHUCAUTEABHO-BOCCTAHOBUTEADBHBIE butoaunortexka LIOK
9 | peaxkunn 1 https://m.edsoo.ru
/00adcade
Temam 1.3. Daexrposnrruueckasn
Aucconmanua. XMMIIeCKIE PeaKIuy B 8 1
pacrBopax
Teopus SAEKTPOAUTHIECKOMN bubaunorexa LIOK
10 | amccommarmu. CuApHBIE T CA20BIE 1 https://m.edsoo.ru
IAEKTPOAHUTEL /00adcd68
bubanorexa [TOK
11 Hownnsie ypaBHEHNA peaKITHiT 1 https://m.edsoo.ru
/00add448
XuMHYECKHE  CBOMCTBA  KHCAOT U bubanorexa [LIOK
12 | ocHOBaHUII B CBeTe IIPEACTABACHHH 00 1 https://m.edsoo.ru
3ACKTPOAUTHIECCKON AMCCOIHALINI /00add5d8
XuMHYECKHE CBOMCTBA COAECH B CBETE bubanorexa [IOK
13 | mpeacTaBACHHE OO 3AEKTPOAHTHYECCKOMN 1 https://m.edsoo.ru
AUCCOLIAALIII /00add8b2
bubanoreka [IOK
14 | IlouATue o THAPOAH3E COACH 1 https://m.edsoo.ru
/00add9d4
Ilpaxrugeckas pabora Ne 1. «Permrenue ITpakr Bubanorexa LIOK
15 SKCITEPIMEHTAABHEIX 32A2T» 1 pabora https://m.edsoo.ru
/00addbfa
butaunoreka LIOK
16 | O60bIIIEHNE 1 CUCTEMATH3AIINS 3HAHNIIT 1 https://m.edsoo.ru
/00addd12
Komrpoapnaa pabora Ne 1 mo Teme bubanorexa [IOK
17 | «DaekrpoamTaeckas AHMCCOITHAITHAL. 1 KP https://m.edsoo.tu
XHUMHYECKHE PEAKIHH B PACTBOPAX» /00addecO
Pasaea 2. HeMeTaAABI M1 X COEAUHEHUA 25 1
Tema 2.1. O011aa xapaKkTepuUCTHKA
XuUMHIUIecKux 3aeMeHTOB VIIA-rpymmsr. 4 -
T"aroreuns:
OOmas  XapaKTepUCTHKA  I'AAOICHOB. bubanorexa [IOK
18 | Xummaeckue cBOWCTBA Ha IIPHUMEpe https://m.edsoo.tu
xAOpa /00addfe2
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XaoposoaopoA.  CoasHAs — KHCAOTA, bubanorexa LIOK
19 | xumudeckume — CBOWCTBA,  IIOAYYCHUE, https://m.edsoo.ru
IIPUMEHCHIE /00adel04
ITpakrmaeckas pabora Ne 2 mo rteme ITpaxr Brbanorexa LHOK
20 «VI3yueHne CBOMICTB COAIHON KHCAOTBD» pabora e
/00ade348
bunoaunorexka IIOK
21 | CoeAnHEHHS TAAOTEHOB https://m.edsoo.ru
/00ade488
Tema 2.2. O0mmas xapaKTepUCTHKA
xuMmiaecKux 3aeMeHTOB VIA-rpymmel. Cepa -
" €€ COEAMHEHUA
OO1mas xapaKTepUCTHKA 9AEMEHTOB VIA bubanorexa LIOK
22 | rp. Cepa, ee AAAOTPOIIHBIC https://m.edsoo.tu
MOAHMHKALINN U CBOUCTBA /00adeb4a
CepoBOAOPOA U CYABHABL bubaumorexa LIOK
23 https://m.edsoo.ru
/00adeb4a
butaumorexka IIOK
24 | OkcHuABI cepeL. https://m.edsoo.ru
/00ade802
CepHHCTAA KHCAOTA U €€ COAT bubaunorexa LIOK
25 https://m.edsoo.ru
/00adea28
Cepmras KHCAOTA, €€ CBOMCTBA bubaunorexa LIOK
26 https://m.edsoo.ru
/00adec8a
Ipaxrugeckas paGora Ne 3 «Vsyuenue I bubaunorexa LIOK
27 | CBOMCTB CEPHOM KUCAOTBD part https://m.edsoo.ru
p pabora P
/00adec8a
Tema 2.3. O0miaa xapaKTepUCTHKA
XUMHYECKUX 9AeMeHTOB VA-rpynimst. A3oT, -
docdop 1 ux coeAnHeHUA
OOmmas XapakTepUCTUKA XHMHYECKUX bubanorexa [IOK
28 | aaemenTOB VA-rpymer. Asor https://m.edsoo.ru
/00adeeal
Ammvnak. Coan aMmmMoHUA bubanoreka [ITOK
29 https://m.edsoo.ru
/00adf004
bubanoreka [ITOK
s | paors X 1oy oo | b s
ye P /00adf180
OxKcnAB 230Ta. A30THCTAsA KHCAOTA bubanorexa [LIOK
31 https://m.edsoo.ru
/00adf306
AszoTHaf KUCAOTa, ee cBorcTBa. Hurrparsr bubanorexa [TOK
32 https://m.edsoo.ru
/00adf518
Docdop, ero AAAOTPOITHBIC bubaumorexa [IOK
33 | MoAMUKAIIMH U CBOICTBA. https://m.edsoo.ru
/00adf68a
Coeannenus docdopa bubaumorexa [IOK
34 https://m.edsoo.ru
/00adfc20
35 | Permrenme 3aaa9 11 yIrpasKHEHITH
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Tema 2.4. O0wmas xapaKTepUCTHKA

XAMHIYIECKUX 3AeMeHTOB IVA-rpymmsr. 7 1
YraepoA ¥ KPeMHUH U UX COCAMHEHHIA
bubanorexa ITOK
36 OOGmran xaanTepch/IKa XAMHAYECKAX 1 hitps:/ /m.edsoo.ru
sneMeHTOB IVA-rpymmsL. Vraepoa 00adfd9e
OKCHABI  yTA€pOAa,  IIOAYYEHHE U bubauorexa LIOK
37 | cBoiicTBa 1 https://m.edsoo.ru
/00adfebe
VYroAbHasd KMCAOTA U €€ COAU bunoaunorexka IIOK
38 1 https://m.edsoo.ru
/002e006¢
[Npaxrudaeckas pabora Ne 5 «[Toayuenne I bubanorexa LIOK
39 | yraekmcAoro rasa. KauecrBennas 1 gam https://m.edsoo.tu
peakiiua Ha KApOOHAT-HOHED pabora /00ae027¢
Kpemamit u ero coeaAnnenus Bbubanorexka IIOK
40 1 https://m.edsoo.ru
/002e080a
IMoayuenue HEMETAAAOB u ux bubaumorexa LIOK
41 | BaKHENIIIUX COEAMHEHUI 1 https://m.edsoo.ru
/00ae054e
42 Konrtpoasnaa padora Ne 2 «Hemeraaasr 1 KP
M X COCAMHEHUD
Pasaea 3. MeTtaaAbl 1 UX COEAMHEHUA 20
Tema 3.1. OGnie cBOIICTBA METAAAOB 4 -
OOmas  XapakTepUCTUKA XHMHYECKUX
3AEMEHTOB — METAAAOB. MeTaaanmveckas butaumortexka IIOK
43 | cBA3D U METAAANYECKAsA KPUCTAAAMYIECKASL https://m.edsoo.ru
pernérka. dusnveckue CBOMCTBA /002e103e
METAAAOB
Xummudeckue CBOMCTBA METAAAOB. butoaunortexka LIOK
44 | DAEKTPOXUMHYECKAN PAA HAIIPAKCHHIH https://m.edsoo.ru
METAAAOB /002e1156
OO1mue CrIocoOBI IIOAYIEHHA METAAAOB. Bubanorexa LIOK
CrAaBel. BeramcaeHus o ypaBHEHHAM
= XUMHIYIECKAX PEAKITUI, €CAM OAWH U3 https://m.edsoo.ru
i /002e1156
PEAreHTOB COACPIKHUT IIPUMECH
butaumorexka LIOK
46 | Ilomarue o KOPPO3UU METAAAOB https://m.edsoo.ru
/002e1278
Tema 3.2. Baxxnaeiiime MeTaAAbI M X 16 1
COEAUHEHUA
butaumorexka LIOK
47 | [Ileaounble MeTAAABL 1 https://m.edsoo.ru
/00ac14b2
butaumorexka LIOK
48 OKCHABI I THAPOKCHABI HATPUA M KAAHS 1 https://m.edsoo.ru
/00ae14b2
buoaunorexka [IOK
o | Weromoseuernmme e~ | bitps://m.cdsooru
/002ael5e8
buoauorexka IIOK
50 | Baxueiiime coeAMHEHUS KAABITUAS 1 https://m.edsoo.ru
/002ae15e8
51 O0600IIEHNE U CUCTEMATU3ALNAA 3HAHII 1
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Kéctkocte BOABI M CIIOCOOBI €€

Bbubanmoreka IIOK

52 1 https://m.edsoo.ru
yCTpaHeHHus /0021886
Ilpaxrugeckas pabora Ne 6 1o Teme bubanorexa IIOK

53 | "KécrkocTe  BOABI M METOABI €€ 1 Hpaxr https://m.edsoo.ru
ycrpanenus' pabora /00aclac8

bunoaunorexka IIOK

54 | AaromuHni 1 https://m.edsoo.ru

/002elc64
AmdorepHEIE  CBOHCTBA  OKCHA2 U Bubanorexa LIOK

55 1 https://m.edsoo.ru
[HApORCHAR /00ae1c64

bubanorexa ITOK

56 | Keaeso 1 https://m.edsoo.ru

/002e1d86
bnoaunorexka IIOK

57 OKCHABL, THAPOKCHABI 1 cOAH KeAesa (I1) 1 https://m.edsoo.ru
u xkeaesa (I11) it

/00ae35e6
butaumorexka IIOK

58 | O6oO0ImEenne U cucTeMaTU3ANMS 3HAHUKI 1 https://m.edsoo.ru

/002e1750
Ilpaxrugeckas pabora Ne 7. Perenme Bubanorexa LIOK
9KCIIEPUMEHTAABHBIX  3aA49 110  TEME [Tpaxr

> «Baxnerimme METAAABI u ux I 200Ta https://m.edsoo.ru

p /002e3de8
COEAVTHEHUD)
buoaumorexka IIOK
60 | Pemrenue 3apa9 1 https://m.edsoo.ru
/002e1750
butoaumortexka LIOK

61 O0600I1IEHNE U CUCTEMATU3AINA 3HAHII 1 https://m.edsoo.ru

/002e1750
Kowmrtpoapnas paGora Ne 3 mo Teme

62 | «Baxmerimme METAAABI " ux 1 KP

COEAVHEHUM)
Paszaea 4. Xumusa u oKkpy>Karomaa cpeaa 3 -
Bermecrsa 1 MaTepHaABI B IOBCEAHEBHON bubanorexa LIOK

63 B TeAGBEKA 1 https://m.edsoo.ru

/002e3£50
XUMHIYECKOe 3arpASHEHIE OKPY/KAFOIICH Bubanorexa LLOK

64 1 https://m.edsoo.ru
cpeant. OxpaHa CpeAs - /002e4270

bubanoreka [ITOK

65 PoAB XUMUH B PEIICHHE 9KOAOTHICCKIX 1 https://m.cdsoo.ru
npodaem /00264270

Pesepproe Bpemsa 3
66- Peseps. OboOIeHne 1 cucreMaTu3arus bubanorexa [IOK
68 3HAHUI 3 https://m.edsoo.ru
/00ae0d0a
Hroro: 68 7

ITepeuens (KOAMPUKATOP) PACHPEACACHHBIX II0 KAACCAM IIPOBEPAEMBIX TPEOOBaAHMIA

K PE3yAbTATAM OCBOEHHA OCHOBHOM 00pa30BaTE€ABHOI IIPOIPAaMMbI OCHOBHOI'O ODIIIEro

OﬁpaSOBaHI/Iﬂ " DAEMEHTOB COACPIKAHUA I10 XUMUN

B deaeparbHBIX I permOHAABHBIX IIPOIIEAYPAX OIIEHKH KAUECTBA OOPA3OBAHIA HCITOAB3YETCH

IICpCYICHDb (KOAI/ICI)I/IKQ,TOP) paCHpCACACHHI)IX IIO KAaccaM HpOBCp}ICMbIX Tp€6OBaHHﬁ K pCSYAI)TaTaM
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OCBOCHUSA OCHOBHOM O6p330BaTCABHOfI HpOFpaMMbI OCHOBHOTIO O6LL[CFO O6paSOBaHI/IH 1 DAEMCHTOB
COACP)KQHI/IH II0 XMMHH.
8 xaacc
ITposepsaemeie TpebGoBaHUA K PE3yABTATAM OCBOCHUA
OCHOBHOI 00pa30BaTE€ABHOM IIPOTPAMMEI

Koa
HIpOBEPACMOrO Koa mposepsieMoro pesyAbTaTa
pe3yAbTaTa
1 ITo reme: «llepBoHaYaAbHBIE XUMIYECKUE ITOHATHDY
1.1 PACKPBIBATE CMBICA OCHOBHBIX XHMHYECKHX ITOHATHI: aTOM, MOAEKYAQ, XHMHYECKUN
9AEMEHT, IIPOCTOC BEIIIECTBO, CAOIKHOE BEITIECTBO, CMECh (OAHOPOAHAS H HECOAHOPOAHAS),
BAACHTHOCTD, OTHOCHUTEABHAA aTOMHAA M MOAEKYAAPHAA Macca, KOAMIECTBO BEITIECTBA,
MOAB, MOAfApHAs MACCa, MACCOBAaf AOAfl XHMHYECKOIO 3ACMCHTA B COCAMHCHIM,
MOASIDHBIIL  OODbEM, XUMHYECKAA PpEAKIUA, KAACCH(DHKAIIUMA PEAKINN: PEeaKIIHK
COCAMHEHISA, PEAKIIHH PA3AOMKCHNA, PEAKIINN 3AMCEINCHUA, PEAKIINN OOMCHA, 9K30- U
SHAOTEPMHYECKHE PEAKIINN, TEHAOBOH 3(eKT peakinnu, pacTBOp, MaccoBas AOAA
BCITeCTBA (IPOIICHTHAS KOHIICHTPAINA) B PACTBOPE
1.2 HAAFOCTPHPOBATH B3aNMOCBA3b OCHOBHBIX XHMHYECKHUX ITOHATHH H HIPHUMEHATL 3TH
IIOHATHUSA IIPU OIIMCAHNU BEIIECTB U UX IPEBPAIICHUI
1.3 HCIIOAB30BATh XHMHYECKYIO CHMBOAHKY AAfA COCTaBA€HHA (POPMYA BEIIECTB U
YPABHEHUI XUMHYECKAX PEAKIUI
1.4 PACKPBIBATH CMBICA 3aKOHOB COXPAHEHHA MACCHI BEIIIECTB, IIOCTOAHCTBA COCTABA, ATOMHO-
MOACKYASIDHOTO VY€HHS, 3aKOHA ABOIaAPO
1.5 OIPEAEAATH BAAEHTHOCTD ATOMOB SAEMEHTOB B OMHAPHBIX COEAMHEHUAX
1.6 KAACCH(PUIINPOBATD XUMUYECKHE peakuuy (10 YHCAY H COCTaBY YYACTBYIOIIHX B
PEAKIINH BEIIECTB, IO TEIAOBOMY 3 deKTy)
1.7 BEIYHCAATH OTHOCHTEABHYIO MOACKYASAPHYIO H MOAIPHYIO MACCHI BEIIICCTB
1.8 BBIYHCAATD MACCOBYFO AOAIO XUMHYECKOTO 9AEMEHTA 110 (DOPMyAE COCAHMHEHUH,
1.9 BBIYHCASTH MACCOBYIO AOAIO BEIIIECTBA B PACTBOPE
1.10 IIPUMEHATD ECTECTBEHHO-HAYYHBIC METOABI IIO3HAHNA — HAOAIOACHIE, H3MEPCHHE,
MOAEAHPOBAHUE, SKCIIEPUMEHT (PCAABHBIA 1 MBICACHHBIH)
2 ITo Teme: «BakHeHImIe IPEACTABUTEAN HEOPTAHIIECKUX BEIIIECTB»
2.1 PACKPBIBATH CMBICA OCHOBHBIX XUMHYECKUX ITOHATHH: OKCHA, KHCAOTA, OCHOBAHHE, COAD
22 OIIPEACAATH IIPUHAAACHKHOCTD BEINECTB K OIPEACACHHOMY KAACCY COEAHMHEHUN IIO
dopmyram
23 KAACCH(UIIIPOBATH HEOPIraHUYECKHE BEIIECTBA
24 XapaKTepru30BaTh (OIMCBHIBATH) OOINME XUMHUYECKHE CBOICTBA BEITIECTB PA3AMIHBIX
KAACCOB,  IIOATBEP)KAAA ~ ONMCAHUE  IIPUMEPAMH  MOACKYAAPHBIX  ypaBHEHUI
COOTBETCTBYIOIIIX XHMITUCCKIX PEAKIIHH
2.5 IIPOTHO3UPOBATh CBOMCTBA BEINECTB B 3aBHCHMOCTH OT WX Ka4eCTBEHHOIO COCTaBa,
BO3MOKHOCTH ITPOTEKAHUA XUMHYECKUX IIPEBPAIICHUI B PASAMYHBIX YCAOBHAX
2.6 CACGAOBATH IIPABHAAM IIOAB3OBAHHA XHMHYECKOH IIOCYAOH H  AaOOpPAaTOPHBIM
0OOPYAOBAHUEM, 4 TAKKE IIPABHAAM OOPAINEHHUA C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHAMU I10 BEIITOAHEHHIO AAOOPATOPHBIX XUMITYECKUX OIIBITOB IO IIOAYICHHUIO I
CODUpPaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA U KHCAOPOAR), IIPUTOTOBACHHIO
PACTBOPOB C OIIPEACACHHOIT MACCOBOI AOAEH PACTBOPEHHOIO BEIIECTBA, IIAAHHPOBATD U
IIPOBOAUTD XHMUYECKHE IKCIIEPUMEHTBI IO PACIO3HABAHUIO PACTBOPOB IMEAOYCH U
KHCAOT C ITOMOIIBIO HHAHUKATOPOB (AaKMyC, (DEHOAQTAACHH, METHAODPAHK H APYTHE)
2.7 IIPOBOAUTD PACYETHL ITO YPABHEHUIO XUMUYIECKOH PEAKIIIH
3 ITo Teme: «Ilepuoamdaeckuii 3axkoH u [lepumoandeckas cucreMa XUMHUYIECKHX AEMEHTOB
AM. MenaeaeeBa. Crpoerme atomMoB. Xwumudeckad CBfA3b. OKHCAHTEABHO-
BOCCTAHOBUTEABHBIE PEAKIII
3.1 PACKPBIBATH CMBICA OCHOBHBIX XMMUYECKHX ITOHATHI: AAPO aTOMa, SIAEKTPOHHBIN CAON
aTOMa, ATOMHAsA OpPOUTAAb, PAAUYC ATOMA, XUMUYECKas CBA3b, IOAAPHAA U HEIOAApHAA




KOBAaACHTHAA CBA3b, BACKTpOOTpI/IL[aTCAbHOCTI), HNOHHAasdA CBA3b, MOH, KAaTHUOH, AaHHOH,
CTCIICHDb OKMCACHUA

3.2

KAQ,CCI/IqDI/IL[I/Ip OBATb XUMUYCCKHE SACMCHTBI

3.3

OIHCHIBATD M XapaKIepu3oBarb TaOAmuHyIO dopmy Ilepmoamdeckoit cucremsr
XUMUYECKUX 9AEMEHTOB: PAa3AHYATb IIOHATUA «TAaBHaA IHOArpymma (A-rpymma)» u
«robounas moarpymma (b-rpyrmma)y, «MaAbIe» H «OOABIIIHE» IEPHOABL

3.4

packpeBath cMbIcA [lepmoamgeckoro 3akoma AJ. MeHaeAeeBa: AEMOHCTPHPOBATDH
IIOHUMAHHE IIEPHOAHYECKOH 3aBUCHMOCTH CBOMCTB XHMHUYECKHX JAEMEHTOB OT HX
noAroxeHnd B Ileproamdgeckoll cucreme

3.5

COOTHOCUTH ODO3HAYECHHUSA, KOTOphIe HUMErOTCA B TabAmie «llepumoamdeckas cumcrema
xuMirdeckux saeMeHToB A V. MeraeAeeBa» ¢ IHCAOBBIME XAPAKTEPHCTHKAME CTPOCHES
ATOMOB XFMHYECKHX 3AEMEHTOB (COCTAB U 3apAA fAPA, OOIIEE UHCAO SAEKTPOHOB H
PACIPEAEAEHHE HX 110 IAEKTPOHHBIM CAOSM)

3.6

OIIPCACAATH CTCIICHb OKUMCACHUSA SACMCHTOB B 6I/IHaprIX COCAMHCHUAX

3.7

ONIPEACAATH BHA XHMHYECKON CBA3M (KOBAAGHTHAA M MOHHAA) B HEOPIaHHYECKHX
COEAMHEHHAX

IIpoBepsaemMblie 3A€MEHTBI COAEPIKAHUA

Koa

HpOBCpHCMBIfI IAEMECHT COACp){(aHI/IH

HepBOHa‘IZLAI)HbIC XUMHUYCCKHUE ITOHATHA

1.1

[Tpeamer xumun. POABD XHMUH B JKH3HH YeAOBEKa. XHUMHUA B CHCTEME HayK. T'€Aa M BEIIeCTBa.

Pusmyeckre CBOMCTBA BCIIICCTB. Arpera’rHoe COCTOAHHE BCIIECCTB

1.2

ITonstne o MECTOAAX ITO3HAHHA B XHMIH. Yucreie BEIIIECTBA M CMCCH. Crrocobsr pasAcAeHuA

cMmecer

1.3

ATOMBI I MOACKYABL XHMIYECKHE 9A¢MCHTH. CHMBOABI XUMUYICCKUX 9ACMEHTOB. [IpocTsiec 1

CAOKHBIC BCIIIECTBA. ATOMHO—MOACKYAHPHOC Y49€eHHE

1.4

XumMudaeckast cpopMyAa. BaAenTHOCTP ATOMOB XUMIYECKHUX 3AEMEHTOB. 3aKOH MOCTOSHCTBA
COCTaBa BCIIICCTB. OraocureabHas aromMuas macca. OTHocHTEAbHAS MOAECKYAApHas Macca.

Maccosas AOAA XUMHUYICCKOTIO 9ACEMEHTA B COCAMHCHHUIT

1.5

KoaAmuectBo BCIIICCTBA. Moas. MOAﬂpHaH macca. Bzammocsasb KOAHNYECTBA, MACChl M YHCAQ

CprKTyprIX CAMHUIT BCIILICCTBA. Pacuers mo q)OpMyAaM XUMHUYCCKHUX COCAHHCHHI:I

1.6

Pusnmyeckue ¥ XUMHUYECKUE ABACHHA. XUMUYIECKAS PEAKIINA U €€ IIPU3HAKH. 3AKOH COXPAHEHUA
MACCBI ~ BEIeCTB. XumMmpdeckue ypasHeHms. Kaaccumdukarms XHMHYECKHX — PEAKIUI

(coeAumHEHMs, PA3AOIKEHH, 3AMEIIICHIA, OOMCHA)

1.7

XUMHYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOM IIOCYAOH, C IIpaBHAAMU PaOOTHL B
A2OOPATOPHH M IpHEMAMH OOpPAIEeHUs C AaDOPATOPHEIM OOOPYAOBAHHEM, H3yICHHE U
ommcanue (PU3NIECCKUX CBOHCTB OOpPA3I[OB HEOPTAHHMYECKUX BEIIECTB, HADAIOACHHE
dusudecknx (IAABACHHE BOCKA, TAfAHHUE AbAA, PACTHPAHHE Caxapa B CIVIKE, KHIICHHE U
KOHACHCAIINA BOABI) U XHMUYECKHX (TOPEHHE CBEYH, IPOKAAMBAHHCE MEAHOH IIPOBOAOKH,
B3aHMOACHCTBHE MEAA C KHCAOTOH) ABACHII, HAOAFOACHIE U OIIICAHUE IIPU3HAKOB IIPOTCKAHUA
XIMIYECKAX Peaknni (pa3sAoKeHMe caxapa, B3aMMOAEHCTBHE CEPHOM KHCAOTHI C XAOPHAOM
Gapus, pasaoxenne ruapoxkcmaa mean (II) mpu marpeBaHmm, B3aMMOAEHCTBHE JKEAE3A C
pactBopom coan meau (II), msydenue crmocoboB paspeseHus cmeceil (C IOMOIIBIO MATHUTA,
duUABTPOBaHHE, BHITAPUBAHKE, AHCTHAAALNA, Xpomarorpadus), IIPOBEACHHE OYHUCTKU
IIOBAPEHHOI ~ COAM, HAOAIOAGHHE H  OIIHCAHHE PE3YABTATOB IIPOBEACHHA  OIIBITA,
HAAFOCTPHPYIOIIEIO  3aKOH  COXPAHEHHA  MacCBl,  CO3AAHHE  MOAGAGH  MOAEKYA
(II1apOCTEPIKHEBHIX)

Baxnernmume HpCACTaBI/ITCAI/I HCOpI‘aHI/I‘ICCKI/IX BCIIICCTB

2.1

Bosayx — cmecs rasos. CocraB Bo3ayxa. KHCAOPOA — 2AEGMEHT M IIPOCTOE BEIIECTBO.
HaxoxaeHne KHCAOPOAA B IPUPOAE, (PU3IHUECKIE U XUMITIECKIIE CBOMCTBA (PCAKITUU TOPEHIIA).
Oxcuapt. Ilpumenenue kucaopoaa. CrOCOOBI IOAYYEHHA KHCAOPOAZ B AaOOPATOPUU U
mpomsiiAeHHOCTH. Kpyrosopot kucaopoaa B mpupoae. O30H — aAAOTpOITHAA MOAUUKAITHA
KHCAOPOAQ




2.2

TemaoBoit  apdeKT XUMHYECKOW PpEAKIINH, TEPMOXHMUYECKHE YpPaBHEHHA, 9K30- H
SHAOTECPMHYCCKHE PEAKITHM. TOITAMBO: yIOAb M METAaH. 3arpA3HCHHE BO3AYXa, YCHACHIE

apHUKOBOro 3(pdeKTa, paspyIIeHne 030HOBOIO CAOA

2.3

Boaopoa — aaemenT u npocroe Berrecrso. HaxomaeHne BOAOPOAA B IPUPOAE, (DU3HUECKHE U

XUMHYECKHE CBOMCTBA, IPIMEHEHHUE, CITOCOOBI IMoAydenusa. KucAoTer u coan
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MOAﬂprIfI 00BeM razos. PacueTsl MO0 XUMAYECKAM ypaBHeHI/IHM

2.5

®usnmueckue cBoiicrBa BOABL Boaa kaxk pacrsopureab. Pacrsoprer. Haceumenmbie u
HEHACBIIIIEHHBIE PACTBOPBL PacTBOPHMOCTb BEIECTB B BOAE. MaccoBasd AOAA BelecTBa B
pactBope. XUMHIECKHE CBOHCTBA BOAB. OcHOBaHUA. POAB pacTBOPOB B IIPHPOAE U B KHU3HH
geAoBeKa. KpyroBopor BOABI B pHUpoAe. 3arpA3HEHHE IPHPOAHEIX BOA. OXpaHa M OYHCTKA
IIPUPOAHBIX BOA

2.6

KAaCCI/I(pI/IKaL[I/IH HEOPTraHMIECCKUX COCAI/IHeHI/IfI. OKCI/IAI)I. KAaCCI/I(bI/IKaL[I/IH OKCHAOB:
COA€CO 6p2.3yIOH_[I/I€ (O CHOBHBIC, KHCAOTHEIC, aM(pOTCpHI)IC) n HCCOACO6pa3yIOH_II/IC.

HowmenxaaTypa okcuaoB. Pu3udeckue 0 XUMHIYIECKHE CBOMCTBA OKCHAOB. I ToAyduenne okcnaoB

2.7

OcHoBanusl. KAQ,CCI/ICbI/IKa.HI/IH OCHOBAHHI: INEAOYH U HCpaCTBOpI/IMI)IC OCHOBaHUA.
HOMCHKAaTypa ocuoBaunii. Ousnmyeckne U XUMHUECKHE CBOMCTBA OCHOBAHUM. HOAY"I@HI/IQ

OCHOBAHHUU

2.8

KucAoTsr. KAaCCI/I(t)I/IKaLII/IH KHCAOT. HOMCHKAaTypa KUCAOT. Dusudeckue M XUMHUECKUE

cBolicTBa KUCAOT. PAA aktuBHOCTH MeTaar0oB H.H. Bekeropa. [Toayaenne xucaot

2.9

Coan. Homenkaarypa coaeit. Pusnueckue u xumudeckue cBoiicrsa coaeil. [loayuenne coaeit

2.10

I'emernyeckasn cBA3b MEKAY KAaCCaMH HeOpFaHI/I‘{CCKI/IX COQAHHCHHI:I

2.11

XUMHYECKUI KCIEPUMEHT: KAaYE€CTBEHHOE OIIPEACACHUE COAEPHKAHUA KHCAOPOAA B BO3AYXE,
IIOAy9IEHUE, COOHMpaHME, PACIO3HABAHUE U H3YYCHHE CBONMCTB KHCAOPOAA, HAOAIOACHHE
B3aUMOACHCTBHA BEIIECTB C KHCAOPOAOM U YCAOBHSA BOSHUKHOBEHHS M IPEKPAITICHUA TOPEHUA
(moxapa), O3HAKOMACHHE C OOpasaMH OKCHAOB M OIIMCAHHE HX CBOMCIB, IIOAVYCHIC,
cobupanue, pPaCIO3HABAHUE M H3YyYEHHE CBOMCTB BOAOPOAA (TOPEHHE), B3aUMOAECHCTBHE
BOAOPOAa € OKcHAOM MeaH (II) (BO3MOKHO HCIOAB30OBAHHE BHACOMATEPHAAOB), HAOAIOACHHE
00OpAa3IIOB BEIIECTB KOAUMYECTBOM 1 MOAB, HCCAEAOBAHHE OCOOCHHOCTEH PACTBOPEHMUS BEIIIECTB
C PA3AMIHON PaCTBOPHMOCTEIO, IIPUTOTOBAEHHE PACTBOPOB C OIPEACACHHON MaCCOBOIM AOAEH
PACTBOPEHHOIO BEIIECTBA, B3AUMOACHCTBUE BOABI C METaAAAMU (HATPUEM M KAABLIUEM)
(BO3MOKHO HMCIIOAB30BAHIIE BUACOMATEPHAAOB), OIIPEACACHIE PACTBOPOB KUCAOT U IIIEAOYEH C
IIOMOIIBIO HHAHKATOPOB, HCCAGAOBAHHE OOPA3IIOB HEOPIaHUYECKUX BEILECTB PAa3AHMYHBIX
KAACCOB, HAOAIOACHUE H3MEHEHHA OKPACKH HMHAHMKATOPOB B PACTBOPAX KHCAOT H IIEAOYEH,
nsydeHne B3anMoAercTBuA okcumaa Mean (II) ¢ pacrBopom cepHOIT KHCAOTBI, KHCAOT €
METAAAAMHE, PEAKITHH HEHTPAAU3AIINH, IIOAYICHIE HEPACTBOPHUMBIX OCHOBAHUM, BBITCCHEHHE
OAHOTO METAAAA APYITHM H3 PACTBOPA COAH, PEILICHHE SKCIIEPHUMEHTAABHBIX 3aAaY IIO TeMe

«Baxxuerimme kaaccor HeOpraHI/I‘ICCKI/IX COGAHHCHHﬁ))

HGPI/IOAI/I‘ICCKI/If/i 3aKOH 1 HCpI/IOAI/I‘IGCKa}l CHUCTEMA XUMHIYICCKHUX DACMCHTOB AI/I MCHA@/\eCBa.

CTpOéHI/Iﬁ ATOMOB. XuMHYIeCKast CBA3b. OKUCAUTEABHO-BOCCTAHOBUTEABHBIE peakumu

3.1

HepBbIC ITOIIBITKI KAaCCI/ICpI/IKaLII/II/I XUMHAYECKUX dAeMeHTOB. [lomsarue o rpynnax CXOAHBIX
IAEMCHTOB (]_T_IeAO"IHI)Ie 1 IIEAOYHO3CMCABHBIC MCTAAABI, TIAaAOI'CHBI, HMHCPTHBIC Fa3bI).

DAeMEeHTBI, KOTOpBIE 00Pa3yrOT aM(POTEPHBIE OKCHABL I TUAPOKCHABL

3.2

[Tepuoanveckuii sakon. [leproamdeckas cucrema xummdeckux saemenToB AV, MenAeAeesa.
Koporkonepruoanuas u AsumHHOIEpUOAHAA (PopmMbr [leprOANYIEcKOil CHCTEMBI XMMHYECKHX
saemenTos A M. Menaeaeesa. [leproarr u rpymmsl. PU3HIeCKHI CMBICA IIOPAAKOBOIO HOMEpPA,

HOMCPOB HCPI/IOAH "u I“pyHHI)I IAEMECHTA

3.3

Crpoenne atomoB. Cocras atomubIXx faep. Vsoromsr. Daekrponsr. CTpoeHHE ACKTPOHHBIX
oboaodek aromoB 1epBeix 20 xmmmdeckux saemeHToB Ilepmoamueckont cucremsr AL
MenaeAeeBa. XapaKTepHCTHKA XUMHYECKOTO SAEMEHTA 110 €ro moAoxeHuro B [lepuoandeckoit

cucreme A V. MenaeaeeBa




3.4

3aKOHOMEPHOCTH H3MEHEHHA PAAUYCA ATOMOB XHMHYECKHX JAEMEHTOB, METAAAMYECKHX U
HEMETAAAMYECKAX CBOMCTB IO Ipynmam u IrepuoAam. 3Hadyenue [lepumoandeckoro 3akona u
[TeproAMYeCcKOH CHCTEMBI XMMHYECKUX SAEMEHTOB AAfl pasBuTuA Hayku u npaxrakd. AJ.

MCHA@ACCB — y‘ICHbeI " l"pa)KAaHI/IH

3.5

Xummaeckasn cBasb. KoBareHTHAA (IOAAPHAA U HENOAAPHAA) CBA3b. DAEKTPOOTPULIATEABHOCTD

XUMHYIECKUX d3AeMedTOB. Mlonnas casnb

3.6

Cremntenp oxkucAenns. OKMCARTEABHO-BOCCTAHOBUTEABHBIE Ppeaknunu. Hpoueccm OKHMCACHUA 1

BoccTanoBAeHUsS. OKUCAUTEAN U BOCCTAHOBUTEAN

3.7

XUMHYECKUN OKCIEPHUMEHT: H3y4CHHE OOpPa3LOB BEINECTB METAAAOB M  HEMETAAAOB,
B3aUMOAEHCTBHE THAPOKCHAA ITMHKA C PACTBOPAMH KHCAOT H ITIEAOYEH, IIPOBEACHHE OIBITOB,
HAAFOCTPHPYIOIIUX — IIPUMEPBl  OKHCAHUTEABHO-BOCCTAHOBUTEABHBIX — PEAKIUH  (TOpeHHE,

pCaKHI/II/I p’dSAO)KGHI/IH, COQA,HHGHHH)

9 xaacc
ITpoBepsaembie TpeGOBaHUA K PE3yABTATAM OCBOCHHUA

OCHOBHOI 00pa30BaTE€ABHOM IIPOIrPAMMBI

Koa
IIPOBEPAEMOTO OCHOBHOI 00Pa30BATEABHOI IIPOIPAMMBL
pe3yAbTaTa OCHOBHOTO O0IIero 06pasoBaHmsn

HpOBCpHCMI:IC IPEAMETHBIC PE3YABTATHI OCBOCHHUSA

1

ITo Teme: «BCH_ICCTBO U XUMHUIYCCKaA pCaKHI/IH»

1.1

PACKPBEIBATH CMBICA OCHOBHBIX XHMHYECKHX TIOHATHIT: PACTBOP, 3AEKTPOAHUTEL,
HEIAEKTPOAUTHI, JACKTPOAUTHYECKAA AMCCOIMAIINA, PEAKIUUM HOHHOIO ODOMEHa,
KATAAU3ATOP, XHMUYCCKOE PABHOBECHE, OOPATHMBIC M HEOOPATHMBIC PEAKIIHM,
OKHCAHUTEABHO-BOCCTAHOBHUTEABHBIE PEAKITHHI, OKICAUTEAD, BOCCTAHOBUTEAD, OKICAEHIIE
U BOCCTAHOBAGHHE, AAAOTPOIHUSA, aM(POTEPHOCTh, XHMHYECKAl CBA3b (KOBAACHTHAS,
MOHHAf, METAAAMTYIECKAS), KPUCTAAAIIECKAA PEITIeTKA, CITAABBI, CKOPOCTh XHMHYECKON
peaxiun

1.2

I/IAAIOCTpI/IpOBaTb B3aMMOCBA3b OCHOBHBIX XHUMHYECKUX ITOHATHAN M HpI/IMeHHTb 9TH
ITOHATUA IIPXU OIIMCAHNUM BCIINCCTB 1 UX HpCBpaLLleHI/IfI

1.3

COCTABAATDL YPABHEHUA SACKTPOAUTHYECKON AMCCOIIUAIIUN KHCAOT, IEAOYEH U COACH,
IIOAHBIE B COKPAIIEHHBIE YPABHEHHUA PEAKIIMI HOHHOIO OOMeHA

1.4

packpbBaThb CYIITHOCTb OKHCAHTEABHO-BOCCTAHOBUTCABHBIX peaKuHﬁ IIOCPEACTBOM
COCTAaBACHHUSA SACKTPOHHOI'O 0aAaHCA STHX péaKHI/Iﬁ

1.5

HpOBOAI/ITb paC"IéTbI II0 ypaBHéHI/IIO XUMITYECKON péaKHI/II/I

ITo temam: «Hemeraaas n ux coeAuHeHus» U «MeTAAAB U UX COEAMHEHDY

2.1

XapaKTepru30BaTh (OHI/ICI)IBB.TI)) O6LT_II/I€ " CH€LII/I(pI/I“I€CKI/I€ XUMHUYECKHE CBOMCTBA
HpOCTbIX U CAOKHBIX BCIIICCTB, HOATBGP)KAQJI OITMCAaHMEC HpI/IMepaMI/I MOACKyA}IpHI)IX n
HMOHHBIX ypaBHCHI/Iﬂ COOTBCTCTBYIOIIINX XUMITYCCKHUX pCaKI_[PII;'I

2.2

COCTaBAATh YPaBHCHMSA peakunﬁ, IIOATBEPKAAIOIIUX  CYIIECTBOBAHUE TEHETHYCCKOM
CBAI3H MCIKAY BCINCECTBAMH PA3AMIHBIX KAACCOB

2.3

IIPOTrHO3UPOBATH CBOMCTBA BEIIIECTB B 3aBHCHMOCTH OT HX CTPOCHHSA, BO3MONKHOCTH
HIPOTECKAHMA XUMHYICCKUX HpﬁBpaH_IéHI/Iﬁ B Pa3AMYIHBIX YCAOBHSAX
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CAEAOBATH  IIPABUAAM IIOAB3OBAHHA XHMHUYECKOH IIOCYAOH H  AaOOPATOPHBIM
ODOpPYAOBAHUEM, 4 TAKKE IIPABUAAM OOPAINEHHA C BCIIECTBAMU B COOTBETCTBHU C
HHCTPYKIHAMH 110 BEIITOAHEHHIO AAOOPATOPHBIX XUMUYECKHX OIIBITOB 10 IIOAYIECHHIO 1
COOHPAHNIO ra3000Pa3HBIX BEIIECTB (AMMHAKA M YTACKICAOIO ra3a)

2.5

IPOBOAUTD PEAKIIUU, ITOATBEPKAAIOIINE KAYECTBEHHEI COCTAB PA3AMYHEIX BEILIECTB:
PACIIO3HABATH OIBITHBIM IIYIEM XAOPHA-, OPOMHUA-, HOAHA-, KapOomHat-, docdar-,
CHAHMKAT-, CyABAT-, THAPOKCHA-UOHBI, KATHOHBI AaMMOHHS, HOHBI H3yYECHHEIX METAAAOB,
HPUCYTCTBYIOIIHNE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB

ITo teme: «XnMuA 1 OKPYKAFOITIASA CPEAD»

3.1

PACKpPBIBATH CMBICA OCHOBHBIX xummdeckux mousaruit: ITAK Bermecrsa; kopposus
METAAAOB




3.2

IIPUMEHATh OCHOBHBIE OIIEPAITMH MBICAUTEABHON ACATEABHOCTH — aHAAM3 W CHHTES,
cpaBHeHHE, ODOOIINEHME, CHCTEMATH3AINIO, BBIABACHHE IIPHYNHHO-CACACTBEHHBIX
CBA3EH — AAA H3YIEHUA CBOMCTB BEIIECTB M XUMIYIECKIX PEAKITHH; €CTECTBEHHO-HAYIHbIE
METOABI ITO3HAHUA — HADAIOACHUC, W3MEPCHNE, MOACAHPOBAHHE, OSKCICPHUMEHT
(peaABHBIA 1 MBICACHHBIH)

ITpoBepaeMbIe 9A€MEHTHI COAEPIKAHUA

Koa

HpOBCpHCMBIfI IAEMECHT COACp}KaHI/IH

BCH.[@CTBO U XUMHITYCCKaAA pC’dKHI/IH. HOBTOP@HI/IQ

1.1

[Mepuoanaeckuit sakon. [leproanmdeckas cucrema xummdeckux saemeHToB AV, MenaeAeesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XHMHIYCCKHX SACMEHTOB ITEPBBIX
TPEX IIEPHOAOB, KAAHA, KAABIIUA M UX COEAMHEHUII B COOTBETCTBUU C IIOAOKEHHEM SAEMEHTOB
B IleprmoAmdaeckoi crcreMe B CTPOEHHEM HX aTOMOB

1.2

CTpOGHI/IG BEIIICCTBA: BUABI XUMHAYECKON cBA3H. THIIh KpI/ICTaAAI/I"IGCKI/IX peLT_ICTOK, 3aBHUCHMOCTD
CBOICTB BCIIIECCTBA OT THUIIA KpI/ICTaAAHqCCKOfI peIIeTkn M BHAA XUMHYECKON CBSI3M.
KAaCCI/I(pI/IKaL[I/IH nu HOMGHKAaTypa HeOpFaHI/I‘{CCKI/IX BCILIECTB (MC)KAyHapOAHaH u TpI/IBI/IaAbHaH).
XuMHYeCKHe CBOMCTBA BCIINECTB, OTHOCAINHUXCA K Pa3SAMYHBIM KAAaCCAM HCOPIraHMYICCKHUX
COCAI/IHCHI/II‘/‘I, TCHCTHUYCCKAsA CBA3b HCOPIraHMYCCKUX BCIICCTB

1.3

Kaaccudukarua XUMUYIECKUX PEAKIHMH 110 PA3AHMYHBIM IPU3HAKAM (IO YHCAY M COCTaBY
YYIACTBYIOIIIMX B PEAKIUU BEIIECTB, IO TEHAOBOMY 3(eKry, IO H3MEHEHHIO CTelleHEH
OKHCAGHIS XHMUYECKUX 3AEMCHTOB, II0 OOPATUMOCTH, II0 YIACTHIO KATAAM3ATOPA). DK30- U
SHAOTEPMHYECKUE PEAKIHH, TEPMOXHMUIecKkre ypaBHeHud. [lonsTue o ckopocTu XUMUIECKOM
peaKImm

1.4

[Tonsrue 06 OOpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peaknuax. IJoHATHe 0 roMOreHHBIX U
IeTepPOreHHbIX peakiuax. [loHarne o xmmmdeckom pasHOBecnn. PaKTOPBL, BAHAIOIIHME Ha
CKOPOCTh XUMIYCCKOH PEAKIINHU H IIOAOKCHIE XIMHYCCKOIO PABHOBECHS

1.5

OXHUCAUTEABHO-BOCCTAHOBUTEABHBIC peakum, SACKTPOHHbeI 0aAaHC OKHCAHUTEABHO-
BOCCTAHOBUTEABHOM peaxknmm. CocraBAeHue ypaBHCHI/II;'I OKUCAHUTEABHO-BOCCTAHOBHUTCABHBIX
pCaKHHfI C NCIIOAB30BAHHEM METOAQ SACKTPOHHOIO OaAanca

1.6

Teopusi 3ACKTPOAUTHYECKOH AHUCCOLMALNN. DAECKTPOAUTEL U HEIACKTPOAHTEL KaTHOHEL,
aHUOHBI. MeXaHW3M AMCCOITHAITIH BEITIECTB C PASAMYIHBIMA BHAAMH XHMHYECKOH CBA3H.
Crenens aucconnarimu. CHABHBIE M CAAOBIE 9ACKTPOANTHL Peakiimu HoHHOro ooMeHa. Y CAOBHA
IIPOTEKAHUSA PEAKIINI HOHHOTO OOMEHA, IIOAHBIC H COKPAILECHHBIC HOHHBIC YPABHCHUSA PEAKIIUI.
CpolicTBa KHCAOT, OCHOBAHHN H COAEH B CBETE HIPEACTABACHUN OO 3AEKTPOANTHYECKOI
auccormarun. Kagecrsennnie peakiiun Ha voHbL [TonsTHe 0 rmapoanse coaeit

1.7

XUMUYIECKUH SKCIICPUMCHT: O3HAKOMACHHE C MOACASIMHU KPHCTAAAMYCCKHUX PCIICTOK
HCOPTaHHUYCCKHUX BCIICCTB — MCTAAAOB 1 HEMCTAAAOB (FpaClDI/ITa nu aAMasa), CAOXKHBIX BCILECTB
(XAOpI/IAa HanI/IH); HNCCACAOBAHHMEC 3ABHCHMOCTH CKOPOCTH XUMIYIECKOM peaknum  OT
BO3ACHCTBUSA Pa3AMYIHBIX CI)aKTOpOB; HCCACAOBAHHE SACKTPOIIPOBOAHOCTH PAaCTBOPOB BEIECTB,
Iporecca AHUCCOLHALIIN KHCAOT, LLICAOHCI;‘I %8 coAer (BOSMO)KHO HNCIIOAB30BAaHUEC
BHA@OMQTCPI/IQAOB); IIPOBCACHHE OIIBITOB, MAATOCTPHUPYIOMINX ITPU3HAKHA IIPOTCKAHMIS pﬁaKHHfI
HOHHOIO 0obMeHa (O6pa30BaHI/I€ OCaAKa, BBIACACHUC TIa3a, O6p9.30BaHI/I€ BOABI); OIIBITOB,
HUAATOCTPHUPYIOIINUX  IIPUMEPBL OKHCAUTEABHO-BOCCTAHOBUTCABHBIX pﬁaKHI/IfI (F opeHue,
peaknmu pasAOKEHUS, COCAI/IHCHI/IH); pacrrosHaBaHNE HEOPIraHUYICCKUX BEIIECTB C IIOMOINBIO
KAaYCCTBCHHBIX p@ZLKHI/Iﬁ Ha MOHBI;, PEHICHUC SKCIECPHUMCHTAABHBIX 3aAA9

Hemeraaanr 1 ux coeaAnnenus

2.1

OOr1as XapakTepuCTHKA TaAOreHOB. OCOOEHHOCTH CTPOECHUSA ATOMOB, XAPAKTECPHBIE CTCIICHH
oxucaeHus. Crpoenue u pu3HIECKue CBONCTBA IIPOCTBIX BEIIECTB — IAAOI€HOB. X UMUYECKHE
CBOIICTBA HA IIPUMEPE XAOPA (B3AUMOACHCTBHE C METAAAAMHU, HEMETAAAAMH, IIICAOYAMH).
Xa0opoBoAopoA. CoATHAS KHCAOTA, XUMIIECKHE CBOICTBA, ITOAYICHUE, IIPUMEHEHUE,
AeticTBrE XAOpPa U XAOPOBOAOPOAA Ha OPIaHU3M YeAOBeKa. BaxHEIIIIHEe XAOPHABI 1 UX

HAXOKACHHC B IIPUPOAC

2.2

OOras xapakrepucTuka 3aemMeHToB VIA-rpymer. OcoOeHHOCTH CTPOEHHSA ATOMOB,
XapaKTepHbIe crerreHn okucaeHus. CrpoeHne u (PU3MIECKHE CBOHCTBA IPOCTHIX BEILIECTB —
KHCAOPOAQ U CEPBL. AAAOTPOIIHBIE MOAUDUKAIINN KHCAOPOAA U CEPBL. XUMHYECKHIE CBONCTBA

cepor. CepoOBOAOPOA, CTPOCHHE, (PU3IYIECKIE M XUMUICCKUE CBOHCTBA. OKCHABI CEPHI KaK




IIPEACTABUTEAH KHCAOTHEIX OKCHAOB. CepHasd KHCAOTA, (PU3NUIECKHE M XUMIYECKIE CBOMCTBA
(oOrue Kak IPEACTABHTEAS KAACCA KUCAOT U crieruduyeckue). XUMHYECKAE PEAKIIIH,
A€JKAIIHE B OCHOBE IIPOMBIIIIACHHOI'O CIIOCO0A IIOAYYIECHUA CEPHOI KUCAOTEL [ Ipnmenenmue.
CoAH cepHOIT KHCAOTBI, KA4eCTBEHHAs peakius Ha cyAbdarT-noH. HaxoxaeHue cepsr u ee
COEAMHEHHH B IPUPOAE. XUMUYIECKOE 3ATPA3HEHHE OKPYKAIOIIEH CPEABI COEAMHEHHAMHU CEPBI

(KHCAOTHBIE AOIKAH, 3aTPA3HEHIE BO3AYXA U BOAOEMOB), CIIOCOOBI €I0 IIPEAOTBPAILICHU
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OO6rmas  xapakrepuctuka saeMeHTOB  VA-rpymier.  OcoDeHHOCTH — CTPOEHHA — aTOMOB,
XapaKTepPHbIC CTCICHU OKUCACHHA A30T, PACIPOCTPAHCHHE B IIPUPOAEC, (PU3MUICCKHIE MU
xuMugeckre coricrsa. Kpyrosopor asora B mpupoaAe. AMMHIAK, ero (DH3NYIECKHE H XUMITIECKUE
cBOIicTBa, moaydenne u npumeneHue. CoAanm amMMOHHA, UX (PU3HYECKHE H XHMUYCCKHE
cBOcTBA, IpHMeHeHME. KadecTBeHHas peakiims Ha MOHBI aMMOHIA. A30THAf KHCAOTA, ce
ITOAyUeHME, (DH3HYCCKUE M XUMIYICCKIE CBOMCTBA (OOIIIE KaK IIPEACTABUTEAS KAACCA KICAOT I
cuenndudgeckne). Vcrmoap3soBaHne HUTPATOB M COACH aMMOHHA B KA9eCTBE MHUHEPAABHBIX
yAOOpermil. XUMHYECKOE 3aIPA3HEHHIE OKPYHKAIOIIEH CPEABI COEAMHEHUAMU a30Ta (KHCAOTHEIE

AOKAH, 3aTPA3SHCHHE BO3AYXA, IIOYBBI 1 BOAOCMOB)
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®ocdop, arrorponnsie Mopnduxarmu gocdopa, GuUINIECKHE U XUMHYECKHE CBONCTBA.
Oxcua docdopa (V) u dochopras kucaora, (HUIHIECKHE H XUMHYECKAE CBONCTBA,

roAygenue. Mcroapsobanue pocdatoB B KauecTBe MUHEPAABHBIX YAOOPEHUIA

2.5

OOmas  xapaxrepuctuka 3AeMeHTOB IVA-rpymmer.  OcoOeHHOCTH — CTPOCHHS  aTOMOB,
XapaKTEPHBIC CTEIICHU OKHCACHUSA. YTACPOA, AAAOTPOIIHBIE MOAUDUKALIIH, PACIPOCTPAHCHIE
B ILIpUPOAE, (HU3MYECKHEe M XHMUYeckue cBoiicrBa. Aacopbims. Kpyropopor yraepoasa B
rpupoae. OKCHABL yTA€pPOA, UX (DU3NYECKHE M XUMHUYECKHE CBONCTBA, ACHCTBHE HA 'KUBBIC
OPIraHHU3MBI, IIOAYICHUE W IIPHMEHECHUE. DKOAOIMYECKHE IIPOOAEMBI, CBA3AHHBIC C OKCHAOM
yraepoaa (IV); runioresa ra00aAbHOIO IOTEIACHHA KAUMATA; TAPHUKOBBIH 3ddexr. YroabHas
KHCAOTA H €€ COAHM, UX (DH3HMYCCKHC M XHMHYCCKHC CBOMCTBA, IIOAYYCHHE H IIPHMCHCHIEC.
KauecrBennas peakiua Ha kapOOHAT-HOHBL Vcrioap3oBaHme KapOOHATOB B OBITY, MEAHLIHE,

IIPOMBIIIACHHOCTH 1 CEABCKOM XO3SAHCTBE

2.6

ITepBonauarbHbIe HOHATHA OO OPraHUYECKUX BEIIIECTBAX KAK O COEAMHEHUAX YTAEPOAA (METAH,
9TaH, STHACH, ALETHACH, 9TAHOA, TAHIICPUH, YKCycHas Kucaora). VIX cocraB m xmMmdeckoe
crpoenue. [TonArne 0 OGHOAOrMYECKH Ba)KHBIX BEINECTBAX: HKUPAX, OEAKAX, JTAEBOAAX — M HX
POAM B JKH3HH dYeAOBeKa. MaTepmaAbHOE EAMHCTBO OPTaHHYECKHMX M HEOPTaHHMIECKHX

COEAUHEHUN

2.7

Kpemuuii, ero dpusudeckne 1 XUMHYECKHIE CBOUCTBA, ITOAyUeHHE U IpuMeHeHne. COeANHEHHsA
kpemuuA B upupoae. Ob1mume npeacraBaeHusa o6 oxcuae kpemuud (IV) u KpeMHUEBOH KHCAOTE.
CHAHMKATBI, WX WCIOAB30BAHHE B OBITY, MCAWIIHHE, IIPOMBIIIACHHOCTH. Bakmeiirme
CTPOUTEABHBIC MATCPHAABL KEPAMHKA, CTCKAO, IIEMEHT, OeToH, xeAae300eToH. [Ipobaemer

0€e30maCHOro UCITOAB30OBAHUSA CTPOUTCABHBIX MATCPHUAAOB B IIOBCEAHEBHOM JKHU3HU

2.8

XUMHYECKUI 9KCIIEPUMEHT: H3y9IeHNE OOPAa3IOB HEOPTAHMYECKUX BEIIIECTB, CBOMCTB COASHON
KHCAOTBI; IIPOBEACHIE KAYECTBEHHBIX PEAKIINI HA XAOPHUA-HOHBI U HAOAFOACHHE IIPU3HAKOB HX
IIPOTEKAHUS; OIBITBI, OTPaXKAIOINHUE (PU3HMYECKUE M XHMUYECKHE CBOMCTBA IAAOI€HOB U HX
COEAMHEHHH (BO3MOKHO HCIIOAB30OBAHHE BHACOMATEPHAAOB); O3HAKOMAECHHE C OOpas3LaMu
XAOPHAOB (FAAOT€HHAOB); O3HAKOMACHIE C OOPA3LAMK CEPHI M €€ COCAMHCHUAMU (BO3MOKHO
HCIIOAB30BAHHE BHACOMATEPHUAAOB); HAOAIOACHHE IIPOLIECCA OOYIAHBAHHUA Caxapa IIOA
ACHCTBUEM KOHIICHTPUPOBAHHON CEPHOH KHCAOTBI; M3YYCHHE XHUMUYECKHUX CBOMICTB
Pas0aBACHHOH CEPHON KHMCAOTHI, IPOBEACHHE KAYECCTBCHHOM PEAKIIMH HA CYAb(AT-HOH H
HAOAIOACHIE IIPH3HAKA €€ IPOTEKAHHA; O3HAKOMACHHE C (PU3HICCKUMU CBOWCTBAMH a30Ta,
docopa 1 ux coeAmHeHHN (BO3SMOMKHO MCIIOAB30BAHHE BHACOMATEPHUAAOB), OOpa3LAMU
a30THBIX U (POCHOPHBIX YAOOPEHHH; OAYICHHE, COOMPAHUE, PACIIO3HABAHHE K H3YICHIE
CBOMICTB aMMMAKa; ITPOBCACHUE KAYECTBEHHBIX PEAKIINH HA HOH aMMOHHA U (pocdaT-HOH 1

HU3y9EHUE NIPU3HAKOB UX IPOTEKAHHUSA, B3AUMOACHCIBUE KOHIIEHTPUPOBAHHOM 230THOM




KHCAOTBI C MEABIO (BO3MOMKHO HCIIOAB30BAHHE BHACOMATEPHAAOB); H3YYEHHE MOACACH
KPHCTAAAMYECKHX PEIIETOK aAMa3a, rpacdumra, (yssepeHa; O3HAKOMAGHHE C IIPOLIECCOM
AACOPOLIMY PACTBOPEHHEBIX BEINECTB AKTUBHPOBAHHBEIM YTAEM H YCTPOMCTBOM IIPOTHBOIasa;
ITOAYUYEHHE, COOUPAHHE, PACIIO3HABAHUE U H3YICHHE CBOMCTB YIAEGKHCAOTO TIa3a; IIPOBEACHHE
KAYECTBEHHBIX PEAKIIHI Ha KAPOOHAT- M CUAMKAT-HOHBI M H3YYEHHUE IIPU3HAKOB UX IIPOTEKAHNIS;
O3HAKOMACHHE C IIPOAYKIIHEN CHAMKATHOII IIPOMBIIITACHHOCTH; PEIIEHUE SKCIIEPUMEHTAABHEIX

3aAaY 110 TEMC «Baskmerinmme meMeTaAABl U X COCAHTHCHII»

MeTaAABI M X COEATHEH U

3.1

OOr11asn XapaKTepUCTUKa XUMIYECKHIX SAEMEHTOB — METAAAOB Ha OCHOBAHUH UX ITIOAOXKCHHA B
[Tepuoandeckoit cucreme xummdeckux saemeHTOB AN, MeHAeAeeBa U CTPOCHHA ATOMOB.
Crpoecrue MeraAAoB. Meraaamdeckas CBA3b H METAAAMYCCKAS KPHCTAAAMYCCKAS PEIIICTKA.

SACKTpOXI/IMI/ILIGCKI/Iﬁ pHA HaHpH)KCHHfI MECTAaAAOB

3.2

Puspygeckue M XUMUYECKHE CBOHCTBA MeTaAAOB. OOInMe CIIOCOOBI ITOAYIEHHSA METAAAOB.
[TomsATHE O KOPPOZHUU METAAAOB, OCHOBHBIC CIIOCOOBI 3AIITUTH HX OT KOppo3uu. CIIAaBEL (CTAAB,

9YTYH, AFOPAAIOMUHIIN, OPOH32) M UX IIPUMCHEHUC B OBITY U IIPOMBIIIIACHHOCTH

3.3

Illeaounsie MeTaAAR: HOAOKeHHE B [lepuoamdeckoil cucreme xumudecknx sremeHToB A.M.
MenaeaeeBa; CTpoeHHE HX aTOMOB; HAXOKAEHHE B Ipupoae. Pusmdeckme M XUMHIECKHE
CBOIiCTBA (Ha IpUMepe HATPHA U KaAud). OKCHABI B THAPOKCHABI HAaTpuA U Karud. [Ipumenenne

INEAOYHBIX MECTAAAOB M X COCAI/IHCHI/Iﬁ

3.4

[IleA09IHO3EMEABHEIE METAAABI MATHHH W KaABIINI: moAoxeHHe B Ilepmoamdeckor cmcreme
xumudeckux saeMenToB AJ. MeHAeAeeBa; CTpOCHHE HX ATOMOB; HAXOMKACHHCE B IIPHPOAC.
dusnyeckre U XUMHUYECKUE CBOMCTBA MAIHUS U KaABLAA. Baxkmeliime coeAMHEHUs KAABLIS

(oKCHA, THAPOKCHA, COAH). ZKecTKOCTb BOABI U CITOCOOBI €€ YCTPAHEHHSA

3.5

AnaroMuHMI: moAoxeHHEe B [lepmoAmdeckodl cmcreMe XHMHYCCKHX 9AeMeHTOB AL
MenaeAeeBa; cTpoeHIE aTOMa; HAXOKACHHE B IpupoAe. Pusndaeckre 1 XUMIYECKHE CBOMCTBA

AAFOMUHUA. AMCpO’FeprIC CBOMCTBA OKCHAQ 1 FI/IApOKCI/IA’rl AAFOMUHUIA

3.6

Keaeso: monroxenue B [leproandeckoii cucreme xumMurdeckux saemenTos AJ. Menaeaeesa;
CTpOEHHE aTOMa; HAXOKACHHE B IpHpoAe. DH3HMdeckme M XUMHYECKHE CBOMCTBA JKEAE3a.

Oxcuasl, tTHApOKcHABI B coAn xeae3a (II) m sxeaesa (III), nx cocras, cBOIicTBa M HOAyUCHIE

3.7

XUMHYECKUH IKCIIEPHMEHT: O3HAKOMACHHE C OOpaslaMH METAAAOB U  CIIAABOB, HX
usmueckuME  CBOMCTBAMM; H3YYEHHE PE3YABTATOB KOPPO3UH METAAAOB  (BO3MOXKHO
HCIIOAB30BAHIE BUACOMATEPHAAOB), OCOOEHHOCTEH B3AUMOACHCTBHA OKCUAQ KAABITUA H HATPHUA
C BOAOH (BO3MOKHO HICTIOAB30BAHHE BHACOMATEPHAAOB); ICCACAOBAHIIE CBOMCTB KECTKOI BOAH;
IIPOIIECCA TOPEHHA KEAE3a B KHUCAOPOAE (BO3MOMKHO HCIIOAB3OBAHHE BHACOMATECPHAAOB);
IIPU3HAKOB IIPOTEKAHNA KAYCCTBEHHBIX PEAKIINIT HA HOHBI (MATHUA, KAABIINA, AAFOMUHUA, ITIHKA,
xeaesa (II) u xeaesa (I1I), mean (II); mabaroaeHue U onmcaHuEe IPOIIECCOB OKPAIIMBAHUA
IIAAMEHH MOHAMH HATPHA, KAaAUA W KAABIHA (BO3MOKHO HMCIOAB30BAHHE BHACOMATEPHAAOB);
nccAeAOBaHHE aM(OTEPHEIX CBOWCTB ITHAPOKCHAA AAFOMUHUS U THAPOKCHAA LIMHKA; PEIICHHUE

SKCHCPHMéHTaAI)HbIX 3aAaY 110 TEMC «Baxxuerinme MeTaAABl B UIX COCAMTHCHM D

XUMHIA ¥ OKPYRKAFOITIaA CPeAd

4.1

Hosere mMatepraasr u TexaHoAorun. Berectsa 1 MaTepHaAbl B ITIOBCEAHEBHOM JKU3HI YEAOBEKA.
Xumusa U 3A0poBbe. BesoracHoe MCIOAB3OBAHME BEIIECTB U XUMHYECKUX PEAKIHH B OBITY.

HepBaﬂ IIOMOIIIb HpI/I XUMHUYCCKHX OXKOIaxX 1 OTpﬂBACHI/IHX

4.2.

OCHOBBI 9KOAOTHYECKON IPAMOTHOCTH. XHUMHYECKOE 3arpA3HeHue Okpyxarorreil cpeast [TAK.
PoAp xumum B perreHHn 5KOAOrmdeckux mpodaem. [IpupoAHbIE HCTOYHHUKH YTAEBOAOPOAOB
(JroAab, HpPUPOAHBIA ra3, HedTb), MPOAYKTBI HX IIEPEPabOTKH, HX POAb B OBITY H

IIPOMBIIIACHHOCTH

4.3

XUMHYECKUH SKCIIEPUMEHT: H3y9YCHHE OOpasOB MATEPHAAOB (CTEKAO, CIIAABBI METAAAOB,

ITOAUMEPHEIE MATEPHAABI)




ITposepsaembie Ha OI'D 1o xuMuu TpeGOBaHUA K PE3yABTATAM OCBOCHHA

OCHOBHOI1 00pa30BaTE€ABHOM IPOrPaMMBbI OCHOBHOTO OOIIIEro 00pa3oBaHUA

Koa [Tposepsemsie TpeOOBAHUA K IIPEAMETHBIM PE3YABTATAM Oa30BOTO YPOBHSA OCBOCHHS
IIPOBEPAEMOTO | OCHOBHOI OOPa30BATEABHOH IIPOrPAMMbI OCHOBHOIO ODIIEro 0Opa3soBaHMsA HA OCHOBE
TpeOoBaHMsA PIOC
1 I1peacraBAcHUE:
1.1 O ITO3HABACMOCTH SIBACHHH IIPHPOABI, IIOHUMAHIE OOBCKTUBHOHN 3HAYHMOCTH OCHOB

XUMHYECKON HAYKH KaK ODAACTH COBPEMEHHOIO ECTECTBO3HAHUSA, KOMITOHEHTA OOIIEH
KYABTYPEI M IIPAKTHYIECKOM AEATEABHOCTH UYEAOBEKA B VCAOBHAX COBPEMEHHOTO
OOITIeCTBA; MOHMMAHIE MECTA XHMMHUH CPEAH APYTHUX ECTCCTBCHHBIX HAYK

1.2 O HAyYHBIX MCTOAAX ITO3HAHWS, B TOM HYHCAC SKCHCpI/IMCHTaAI)HI)IX " TCOpCTI/I"IGCKI/IX
MCTOAAX HMCCACAOBAHHA BCIIECTB H H3YICHHA XHUMHICCKHUX pCaKL[HI;'I; yYMCHHE
HCIIOAB30BATb MOACAH AAA OODBACHEHUS CTpOCHI/IH ATOMOB B MOACKYA

1.3 o chepax mpodecCHOHAABHON ACAITEABHOCTH, CBA3AHHBIX C XUMHCH H COBPEMECHHBIMI
TEXHOAOTHAMH, OCHOBAHHBIME HA AOCTIDKCHHAX XHMHYCCKOM HAYKH, YTO ITO3BOAUT
OOYYAFOIIIMCA PACCMATPUBATH XUMUIO KaK Cpepy CBOEH OyAyILeH IpodeCCHOHAABHOMI
ACATEABHOCTH H CACAATH OCO3HAHHEIN BEIOOP XIMHH KaK IIPO(PUABHOTIO IIPEAMETA IIPH
IIEPEXOAE Ha YPOBEHD CPEAHETO ODIIEero 06pasoBaHus

2 Baasenue cucreMOr XUMHUYIECKHX 3HAHUN U YMEHHUE IIPUMEHATD CHCTEMY XIMHYECKUX
3HAHHUI, KOTOPasg BKAIOYAET:

2.1 BAKHEUIITHE XUMUYECKUE TTOHATHA: XUMHYICCKUAI SAEMEHT, aTOM, MOAEKYAQ, BEIIECTBO,
IIPOCTOE 1 CAOKHOE BEILECTBO, OAHOPOAHASA M HEOAHOPOAHAA CMECh, OTHOCHTEABHBIE
aTOMHAfd WM MOACKYAAPHAs MAacChl, KOAHMYECTBO BEITIECTBA, MOAb, MOAfApPHAA Macca,
MOASIPHBIIT OOBEM, OKCHA, KICAOTA, OCHOBAHHE, COAD (CPEAHAA), XUMIIECKAS PEaKIIU,
PEAKIIMH COCANHECHHSA, PEAKIINY PA3AOIKEHHSA, PEAKIINN 3AMEIIICHHA, PEAKIIHE OOMEHA,
TeAOBOH 3(b(DEKT peakiuu, 3K30- U SHAOTEPMUIECKHIE PEAKIIUU, PACTBOP, MACCOBAA
AOASl XHMHYECKOI'O 3AEMEHTA B COCAMHEHHH, MACCOBafg AOAA U IIPOIICHTHAS
KOHIIEHTPAITHSA BEIIIECTBA B PACTBOPE, AAPO aTOMa, SIACKTPOHHBIA CAOH aTOMa, ATOMHAS
OpOUTAAD, PAAHYC aTOMa, BAACHTHOCTD, CTEIIEHb OKUCACHHA, XHMUYECKAS CBA3b,
3AEKTPOOTPHUIIATEABHOCTD, IIOASPHAS I HEIIOAAPHASA KOBAACHTHASA CBA3b, HOHHAA CBA3B,
METAAAIYIECKASA CBA3b, KPUCTAAAMYECKAA PEIeTKA (ATOMHasA, HOHHAA, METAAAMYECKAs,
MOAEKYAfIpHAS), ~ WOH,  KATHOH,  aHHOH,  9ACKTPOAHT W  HEIAEKTPOAUT,
SAEKTPOAHTUYECKAS AHMCCOLMALINA, PEAKIUUM HOHHOIO OOMEH4, OKHCAHTEABHO-
BOCCTAHOBUTEABHBIC ~PEAKIIUH, OKHCAHUTEAb UM BOCCTAHOBUTEAB, OKHCACHHUE U
BOCCTAaHOBACHUE, ACKTPOAN3, XHUMUYIECKOE PABHOBECHE, OOPATUMBIE M HEOOPATUMBIE
PeaKIuu, CKOPOCTh XUMHYECKOH peakunu, karaausatop, IIAK, kopposus merarsos,

CIIAQBBI
2.2 OCHOBOITOAATAFOITIHE 3aKOHBI XUMHH: 3aKOH COXPAHEHHA MaCCH, TEPHOANYECKIH 3aKOH
AV MenaeaeeBa, 3aKOH IIOCTOSHCTBA COCTABa, 3aKOH ABOIaApO
2.3 TEOPHH XHMHH: ATOMHO-MOACKYAApPHAA TEOPHA, TEOPHA SAEKTPOANTHIECKOH
AVCCOIIAAIIAT
3 BaaaeHne ocHOBaMH XUMHYECKONW IPAMOTHOCTH, BKAFOYAFOITICH:
3.1 yMEHHE ITPAaBUABHO MCIOAB30BATh M3YUIECHHBIEC BEITIECTBA M MATEPHAAH (B TOM HYHCAE

MHHEPAABHBIE YAOOPEHMUSA, METAAABL M CIIAABEL, IIPOAYKTEL IIEPEPAOOTKH IIPHPOAHBIX
HCTOYHHUKOB YIAEBOAOPOAOB (YIAfl, IIPUPOAHOIO rasza, HedTH) B OBITYy, CEABCKOM
XO3BSIICTBE, HA IIPOU3BOACTBE U ITOHHMAHIE 3HAYCHUSA KUPOB, OCAKOB, JTACBOAOB AAf
OpraHHM3Ma YEAOBEKA; YMEHHE IIPOIHO3UPOBATH BAHAHHE BEIIECTB M XUMHYECKUX
IIPOITECCOB HA OPTAHM3M YEAOBEKA M OKPY/KAFOIIYIO IPHPOAHYEO CPEAY

3.2 yMEHHE HHTEIPHPOBATD XUMIUYCCKIE 3HAHNSA CO 3HAHUAMU APYTUX YIeOHBIX IIPEAMETOB

33 HAAUYHE OIBITa PabOTHI C PaSAMYHBIMU HMCTOYHHKAMH HH(OPMALNU IO XHMHUHU
(Hay9HAS W HAyIHO-IIONYAfPHAS AHTEPATyPa, CAOBAPH, CIIPABOYHUKH, HHTECPHET-
pecypcer)

34 yMeHHE OOBEKTHBHO OLEHHBATH MH(OPMAIIHIO O BEILECTBAX, UX IIPEBPAILCHUAX U

IIPAKTUIECKOM IIPUMCHEHHN M YMEHHUE HCIIOAB30OBATH €€ AAA PEIICHUA Y‘IC6HO-
ITIO3HABATCABHBIX 32aAaY




Baasenme ocHOBaMH TTOHATHIHOTO amIapaTa M CHMBOAWYECKOTO fA3BIKA XHMHM AASA
cocraBAeHHA POPMYA HEOPTAHMYCCKHUX BEIIECTB, YPABHEHNN XUMUYCCKUX PEAKIIHIL;
ocuoamu xumugeckoil HomeHKAaTypsl {UPAC 1 TpuBHaspHOI)

5 VMenne OOBACHATH CBA3H IIOAOXKEHNA dAeMeHTA B llepmoAmdeckod cucreme C
YHMCAOBBIMH XaPaKTEPUCTUKAMU CTPOEHHUA aTOMOB XHMIYECKHX 3AEMEHTOB (COCTaB M
3apfA  AApa, OOINee YHCAO JACKTPOHOB), PACIPEACACHHEM JACKTPOHOB  IIO
SHEPICTHYECKUM YPOBHAM 2TOMOB IIEPBHIX TPEX IIEPHOAOB, KAAHSA U KAABIIUA

6 IlpeacTaBACHIE O TEPHOAMYECKON 3aBHCHMOCTH CBOMCTB XHMHYECKHX 3AEMECHTOB
(paamyc aroma, 9SAECKTPOOTPHIATCABHOCTB), IIPOCTBIX M CAOMKHEIX BEIIECTB OT
oAOKeHHA sAeMeHTOB B Ilepmoanmdeckoii cucreme (B MAaABIX IIEPHOAAX M T'AABHBIX
IIOATPYIIIAX) M 9IACKTPOHHOIO CTPOCHIUS aTOMA

7 VYMenne kAaccnUIIPOBATH!

7.1 XUMHYECKIE ACMEHTHI

7.2 HEOPTAHITICCKIE BEIIECTBA

7.3 XIMIYECKIE PEAKITHH

8 YMeHre OIPEACAATE:

8.1 BAACHTHOCTD M CTEIICHb OKHCACHHSA XIMUYCCKIX 9ACMCHTOB, 3aPAA HOHA

8.2 BUA XHUMITYECKOH CBA3H M THII KPUCTAAAHYECKON CTPYKTYPHI B COEAHEHHUAX

8.3 XapaKTep CPEABI B BOAHBIX PACTBOPAX BEIECTB (KUCAOT, OCHOBAHHH)

8.4 OKHCAUTEAD H BOCCTAHOBUTECAD

9 VmMeHne xapakrepr3oBaTh (DHU3UIECKHIE H XUMUYIECCKIE CBOMCTBA:

9.1 IIPOCTHIX BEIIECTB (KUCAOPOA, O30H, BOAOPOA, rpacuT, aAMa3, KpeMHHH, a30T, (hocdop,
cepa, XAOpP, HATPHH, KAAUH, MATHIH, KAABIIUH, AAFOMIUHIMN, JKEAC30)

9.2 CAOKHBIX BEITIECTB, B TOM YHCAE HX BOAHBIX PACTBOPOB (BOAQ, AMMHUAK, XAOPOBOAOPOA,
CEPOBOAOPOA, OKCHABL M THAPOKCHABI MeTaAA0B I — ITA rpymm, aaromurms, mean (1I),
nnnka, keaesa (11 m I11), okcuarr yraepoaa (11 u 1V), kpemuus (IV), asora u dpocdopa
(III u V), ceper (IV u VI), cepuucras, cepHad, asorucrad, aszorHad, (pocdopHasd,
YTOABHAS, KPEMHHEBAA KHCAOTA U UX COAH)

9.3 IIPOTHO3UPOBATh M XaPaKTEPU30BATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX COCTaBa
U CTPOEHHSA, IIPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HX CBONMCTB, BO3MOMKHOCTB
IIPOTEKAHUSA XUMITYECKIX ITPEBPAITICHIH B PA3ATYHBIX YCAOBHAX

10 VMeHHe COCTaBAATh MOAEKYAAPHBIE I HOHHEIE YPABHEHUA PEAKIIHH, B TOM YHCAE!

10.1 PeaKIHi HOHHOTO OOMEHa

10.2 OKHCAUTEABHO-BOCCTAHOBUTCABHBIX PEAKIIHH

10.3 UAAFOCTPHPYIOIIINX ~ XHMHYECKHE  CBOMCTBA  HM3YYEHHBIX  KAACCOB  (TPYIII)
HEOPTaHMYECKHIX BEITIECTB

10.4 ITOATBEPIKAAFOIIIX IT€HETHYECKYIO B3AHMOCBA3b MEKAY HUMU

11 'YMeHre BBIYHCAATE (TPOBOANTE PACYETHI):

111 OTHOCHUTEABHYIO MOACKYADHYIO M MOASPHYIO MACCHI BEIIECTB, MACCOBYIO AOAIO
XHMITICCKOTO SACMCHTA B COCAMHCHIH

11.2 MaCCOBYIO AOAFO BEITIECTBA B PACTBOPE,

11.3 KOAHYECTBO BEILECTBA U €r0 MaCcCy, OObEM ra30B

11.4 II0 ypaBHEHUAM XHMUYECKHX PEAKIIMH M HAXOAHTb KOAMYECTBO BEILECTBA, OOBEM U
MACCy PEareHTOB MAH IIPOAYKTOB PEAKIIIH

12 Baaaenne (3HaHME OCHOB):

12.1 OCHOBHBIMU METOAAMH HAYYIHOIO IIO3HAHUA (HAOAIOACHHE, N3MEPEHHE, SKCIEPUMEHT,
MOAGAMPOBAHUE) IIPH W3YYEHHU BEITECTB M XUMHYCCKHX ABACHHI; yMEHHE
cchopMyAHPOBATH IIPOOAEMY U IPEAAOKHUTD IIYTU €€ PEIICHUs

12.2 OesomacHON pabOTEI C XHMHYECKUMH BCIIECTBAMH, XHMHYECKOH IIOCYAOH W
AaDOPATOPHBIM OOOPYAOBAHUIEM

12.3 IIPaBUAAMHE OE30IIACHOIO OOPAILIEHHSA C BEIIECTBAMU, UCIIOAB3YEMBIMH B IIOBCEAHEBHOIT
JKU3HH, IIPABHAAMH IIOBEACHHS B IIEAfIX COCPEKEHUA 3AOPOBBSA H OKPYKAFOIIEH
IIPUPOAHOI CPEABT; ITOHIMaHHE BpeAa (OITACHOCTH) BO3ACHCTBHA HA KHIBBIE OPTAHI3MBI
OIIPEACACHHBIX BEIIECTB, CIIOCODOB YMEHBIICHNA H IIPEAOTBPAILCHUA HX BPEAHOIO
BO3ACHUCTBUA

13 Haawdme IpakTHIecKNX HABBIKOB ITAAHHPOBAHHUA M OCYITIECTBACHHS CAEAYFOITIIX

XUMHYCCKHUX SKCIICPHUMEHTOB!




13.1

nU3ydeHne U onucaHue (PU3HIECKUX CBOICTB BEIIECTB; O3HAKOMACHHE C (DU3UICCKIMU
U XUMHYECCKUMH ABACHHUAMH; OIIBITH, HAAIOCTPHUPYIOIIHE IIPHU3HAKHA IIPOTECKAHUA
XUMHYECKUX PEAKIUIA

13.2

H3y4YEeHHE CIIOCODOB PABACACHHA CMECEH

13.3

ITOAYYEHHE KHCAOPOAA M U3YICHHE €TO CBOICTB; ITOAYIECHHE BOAOPOAA H H3YICHHE ETO
CBOWCTB; IIOAYYEHHE JTACKICAOTO I'a32 ¥ U3YIEHHE €O CBOMCTB; ITOAYICHHUE aMMHUAKa 1T
H3y9IeHHE €O CBOMCTB

13.4

IPUTOTOBAEHHE PACTBOPOB C OIIPEACACHHOM MACCOBOM AOAEH PACTBOPEHHOTO
BEIECTBA

13.5

HpI/IMCHCHI/IC I/IHAI/IKaTOpOB (AaKMYCa, MeTI/IAOpaH){{a " (bCHOAq)TaACI/IHa) ANAA
OHpeACAeHI/IH XapaKTepa CPGAI)I B paCTBOan KHCAOT 1 H.[CAO"IGIZ

13.6

HICCACAOBAHHE M OIIMCAHHUE CBOMCTB HEOPTaHMYECKUX BEIIECTB PA3AHYHBIX KAACCOB;
HM3YYEHHUE B3AUMOACHCTBUSA KUCAOT C METAAAAMHU, OKCHAAMH METAAAOB, PACTBOPHMBIMK
1 HEPACTBOPHUMBIMI OCHOBAHUAMH, COASAMH; ITOAYIEHHE HEPACTBOPHUMBIX OCHOBAHUII;
BBITECHECHUE OAHOTO METaAAd APYTHM U3 PACTBOPA COAH; HCCACAOBAHHE aM(DOTEPHEIX
CBOMCTB THAPOKCHAOB AAFOMUHUSA U ITHHKA

13.7

pemieHne SKCHCPpUMEHTAAPHBIX 32Aa9 110 TEMaM: «OCHOBHBIE KAACCHI HCEOPTaHUYICCKHUX
COCAHH@HHﬁ)}; ((BACKTPOAI/ITI/I‘ICCKaH AU CCOITHAITIISDY, «Baskuerinmme HeMeTaAABI U HX
COCAMTHCHM A, «Baxneriimme MeTaAABI 1 X COCAMTHCHI D

13.8

XAMHYECKAE SKCIIEPHUMEHTB, HAAIOCTPHPYIOIINE IIPU3HAKH IIPOTEKAHUA PEAKIIUI
HMOHHOTO OOMECHA; KAYCCTBCHHBIC PCAKIINK HA IIPHCYTCTBYIOIINE B BOAHBIX PACTBOPAX
HMOHBI: XAOPHA-, OPOMHUA-, HOAHA-, CyAbdaT-, pocdat-, KapOOHAT-, CHAUKAT-AaHHOHBI,
THAPOKCHA-HOHBI, KATHOHBI AMMOHUS, MATHUA, KAABLIHA, aAFOMHHUA, »keaesza (2+) u
xeaesa (34), mean (2+), KA
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VmMmenwue:

14.1

TIPEACTABAATE PC3YABTATHI SKCIICPHUMCHTA B CbOpMC BBIBOAOB, AOKa3aTCABCTB, I‘paq)I/IKOB
n Ta6AI/ILl' 1 BBIABASATD OMITHUPHUICCKUE 3AKOHOMEPHOCTHU

14.2

YCTaHABAHBATD CBA3H MCKAY pCaAI)HO Ha6AIOAaCMI>IMI/I XUMUYCCKNMU ABACHUAMU
HpOL[CCC’ZLMI/I, HpOI/ICXOA,}IH_[I/IMI/I B MaKpO— u MI/IKpOMI/Ipe, OODBACHATD HpI/I‘II/IHbI
MHOTOO6paBI/IH BCIIIECCTB

Hepequb 9AEMCHTOB COACPIKAHUA,

IIPOBEPACMBIX HA OCHOBHOM I'OCYAAPCTBEHHOM 9K3aMEHE 110 XUMHUHU

Koa

IIpoBepsaeMbIil 2IAEMEHT COACPIKAHMSA

HCPBOHZ‘I&ABHI)IC XUMHUYCCKHE ITOHATHA

1.1

Yucreie BCITIECTBA 1 CMECH. Crroco0sr pasAcAeHHA cMmecenn

1.2

AtoMbI 1 MOACKYABI. Xumuueckne sAeMeHThl. CUMBOAB XUMHYECKUX 3AEMEHTOB. HpOCTBIe nu
CAOKHBIC BCIIIECTBA.

1.3

Xumudaeckas cpopMyAa. BaaentHoCTh aTOMOB XUMIYecKnX 3AeMeHTOB. CTEIEHD OKMCACHUS

1.4

3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB. OTtaocuteAbHass aromuaa wmacca. OTHOCHUTEAbHAA
MOACKYASIpDHAA Macca. Maccosas AOAA XUMHIYCCKOIO 5SAEMEHTA B COCAMHCHU I

1.5

KoamuectBo Bermecrsa. Moab. MoasipHas macca. MoaspHBIE 0O0BbeM rasoB. Bsammocssass
KOAHYECTBA, MACCHI U YHCAA CTPYKTYPHBIX EAUHUIL BEIIIECTBA

1.6

Puanmyaeckue U XUMUYECKUE ABACHHA. XUMUYIECKAA PEAKIIUA U €€ IIPU3HAKH. 3AKOH COXPAHEHHSA
MACCEI BEIIeCTB. XMMHYECKIE YPABHEHUA

ITepuoanueckuii 3akon u Ileprnoanyeckasn cucrema xumugeckux sremeHTos A M. Menaeaeesa.
Crpoenne aTOMOB

2.1

ITepuoanueckuii 3akon. Ilepmoandeckas cucrema xummdeckux aaementos AM. Menaeaeesa.
ITeproarr i rpyrmmsl. PH3MIECKHIT CMBICA ITOPAAKOBOTO HOMEPA, HOMEPOB TIEPHOAA W TPYIIITHI
SAEMEHTA

2.2

Crpoenne atomoB. CocraB atoMHBIX AAep. Mzoromsl. Daekrponsr. CrpoeHHE 5AEKTPOHHEBIX
oboaodek atomoB 1epBerx 20 xmmmdeckux saemeHTOB [lepmoamdeckoit cucremsr ALV
MenaeaeeBa

2.3

3aKOHOM€pHOCTI/I B M3MEHCHUH CBOMCTB XUMHUYECKUX IAEMEHTOB IIEPBBIX TPEX IICPHUOAOB,
KaAud, KaAbITUA (paAI/cha aTOMOB, IACKTPOOTPHUIIATCABHOCTH, MCTAAANMYICCKUX n
HEMCETAAAMYICCKUX CBOﬁCTB) U ux COCAI/IHCHI/Iﬁ B COOTBETCTBHH C IIOAOXKCHHEM I3AEMCHTOB B
HCpI/IOAI/I‘ICCKOI}‘I CHCTCME M CTPOCHMCM MX ATOMOB

CrpoeHue BerrecTsa




3.1

Xnmmaeckad cBfAsb. KoBaseHTHaA (TTOAAPHAA W HEITOAAPHAA) CBA3b. DAEKTPOOTPHIIATEABHOCTD
XUMHYIECKUX dAeMeHTOB. VlonHasa cBA3b. MeTaAAnmYIecKasl CBA3D

3.2

Ty KpI/ICTaAAI/I‘ICCKI/IX pCLHCTOK (aTOMHaH, HNOHHaA, MCTQ,AAI/I‘ICCKQ.H), 3aBHCHMOCTDb CBOMCTB
BCIIICCTBA OT THUIIA KpHCTaAAI/I‘ICCKOI;'I PEILIETKH 1 BHAQ XUMHYECKOU CBA3U

Baxmeiimie  IIpeACTaBUTEAN HEOpPraHMYECKHX Berrect. Hemeraaasr m nxX coeAnmHeHHS.
MeTaAABL U UX COEAUHEHUSA

4.1

Kaaccudukarusa 1 HOMEHKAATYPa HEOPIaHHMYECKUX COEAMHEHUI: OKCHAOB (COA€OOPAa3yIOIIe:
OCHOBHBIE, KHCAOTHBIC, aM(POTEPHBIE) H HECOACOOPA3YIOIINE; OCHOBAHUN (IIEAOYH U
HEPACTBOPUMBIE ~ OCHOBAHHMA); KHUCAOT  (KHCAOPOACOAEPKAIIE M OECKHCAOPOAHEIE,
OAHOOCHOBHBIE 1 MHOTOOCHOBHBIC); COAEH (CPEAHHX U KHCABIX)

4.2

®Dusugeckue W XUMHYECKHE CBOHCTBA IPOCTHIX BEIIECTB-HEMETAAAOB: BOAOPOAA, XAOPA,
KHCAOPOAQ, CEPEL, 230Ta, ocdopa, yrAepoAa, KpEMHHA

4.3

®Dusugeckue M XIMHIYECKHE CBOMCTBA IPOCTBIX BEIIECTB-METAAAOB: AWTHA, HATPHA, KAAWF,
MArHUA M KAABIHA, AAFOMUHUSA, KeAe32. DACKTPOXHUMUYECKIH PAA HAUPAKEHUH METAAAOB

44

®Dusugeckue 1 XUMHYIECKHE CBOMCTBA BOAOPOAHBIX COCAMHEHHH HEMETAAAOB: XAOPOBOAOPOAA,
CEPOBOAOPOAQ, AMMHUAKA

4.5

Dusugeckue 1 XUMUYECKHE CBOMCTBA OKCHAOB HemeraaAoB: ceper (IV, VI), asora (I, IV, V),
docdopa (111, V), yraepoaa (11, IV), kpemuus (IV). IToayaeHne OKCHAOB HEMETAAAOB

4.6

XUMHYECKHE CBOMCTBA OCHOBAHHH M aM(POTEPHBIX IMAPOKCHAOB (Ha IIPUMEPE I'MAPOKCHAOB
AATOMUHUS, jKeAe3a, IUHKa). [ToAyuerue ocHOBaHUI u aM(OTEPHBIX THAPOKCHAOB

4.7

Xumudaeckue cBOHCTBA OKCHAOB: MeTaAAOB 1A — IITA rpym, rimrka, mean (I1) n sxeaesa (11, 111).
[ToAygeHre OKCHAOB METAAAOB

4.8

OOrIne XUMHYECKHE CBOMCTBA KHCAOT: XAOPOBOAOPOAHOH, CEPOBOAOPOAHOI, CEPHHUCTOH,
CepHOM, 2a30THOH, (POChHOPHOH, KPEMHHUEBOH, YroAbHOH. Ocobble XMMHYECKHE CBOMCTBA
KOHIIEHTPHPOBAHHON CEpHOH M a30THOH KHCcAOT. [ToAydenne kucaoT

4.9

O6H_II/IC XUMHYECKHE CBOMCTBA CPCAHUX COAEH. HOAy"ICHI/IC coAer

4.10

[Toayuenue, cobupaHie, pacliO3HABAHIE BOAOPOAA, KHCAOPOAQ, AMMHUAKA, YTACKUCAOTO ra3a B
Aaboparopun

4.11

[Toaygenue ammmaka, CEpHOM M a30THOH KHCAOT B IpOMBIIIAeHHOCTH. OOImue crocoOs!
ITOAYYEHHUSA METAAAOB

4.12

l'emeruyeckas cBA3b MEKAY KAaCCaMH HeOpFaHI/I‘{CCKI/IX COQAHHCHHI:I

XHMHIYeCKHEe PEAKIIIHI

5.1

Kaaccudukarims XUMUYIECKUX PEAKIUH 110 PA3SAHYHBIM IIPH3HAKAM: IO YHCAY H COCTaBY
YYIACTBYIOIIUX B PEAKIUU BEILECTB, 110 TEHAOBOMY 3(eKry, IO H3MEHEHHIO CTEIIeHEH
OKHCAEHHSA XMMIYIECKIX AEMEHTOB

52

TenaoBoii B(queKT XUMHUYECKOM peakimm, TepMOXHMI/I‘{CCKI/Ie ypaBHeHI/IH. DK30- u
SHAOTCPMI/I‘ICCKI/IG pCﬂKHI/II/I. TﬁpMOXI/IMI/I"IﬁCKI/Iﬁ ypaBHﬁHI/IH
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OKHUCAUTEABHO-BOCCTAHOBUTEABHBIE peakImm. OKUCAMTEA U BOCCTAHOBHTEAMU. HpOLICCCbI
OKHCACHHA MW BOCCTAHOBACHMI. 9A€KTpOHHbeI 0AAAHC OKHCAMTEABHO-BOCCTAHOBUTEABHOU
PpeaKkmmn

5.4

Teopusi 9AEKTPOAUTHYECKOM — AMCCOLMAIMH. KaTHOHBI, aHHOHBL ~ DAEKTPOAHUTHL  H
HeaAekTpoAnThl. CHABHBIE I cAQOBIE 3AeKTPOAHTHL. CTeleHb AMCCOLMAIIIH

5.5

Peakninn moHHOro OOMeHa. YCAOBHA IIPOTEKAHNS PEAKIUN HOHHOIO OOMEH4, IIOAHBIE U
COKpAIlleHHbIE HOHHBIE YPABHEHUA PEAKIIUI

XHMHA ¥ OKPYKAFOITIAA CpeAd

6.1

BemrectBa m mMarepmaAbl B IIOBCEAHEBHOM KH3HH dYeAOBeKa. besomacmoe mcmoapsoBanme
BEILIECTB U XUMHYECKUX PEAKIUI B Aaboparopun u Obrry. IlepBad moMOIIs HPH XMMUYIECKHUX
O0’KOI'aX U OTPABACHHAX

6.2

XUMHYECKOE 3arPA3HEHHE OKPY/KAIOIIEH CPEABl (KUCAOTHBIE AOMAH, 3arpA3HEHHE IIOYBHI,
BO3AYXa M BOAOEMOB), CIIOCOOHI €r0 ITpeAoTBparieHus [IpeaeAbHAA AOIIYCTHMAS KOHIIEHTPAIIHA
serects (ITAK). PoAp XuMHE B pEIlleHUN 9KOAOIMYECKHX IIPOOAEM. Y CHACHHE ITAPHUKOBOTO
adpexTa, pazpyIeHne 030HOBOTO CAOS

6.3

ITpumenenue ceper, a3ora, pocdopa, yraepoAa, KPEMHHA B UX COEAMHEHUII B OBITY, MEAULIIHE,
IIPOMBIITIAEHHOCTH M CEABCKOM XO3fHicTBe. IIprMeHenne METAAAOB M CIIA2BOB (CTAaAb, UYTVH,
AIOPAATOMHHMIM, OPOH34) B OBITY M IPOMBIITACHHOCTH HX coeAnHenni. [Tonarue o kopposwun
METAAAOB, OCHOBHEIEC CITOCODBI 3AITIUTEL HX OT KOPPO3HH




6.4 [IpupoAHbIE HCTOYHHKH YJIAE€BOAOPOAOB (YIOAB, IIPHPOAHBIHA ra3, HedTb), IPOAYKTBI HX
riepepaboTK (DEH3MH), HX POAB B OBITY M IIPOMBIIITACHHOCTH

6.5 IlepBoHauarbHbBIE TOHATHA OO OPraHUMYECKUX BEIIIECTBAX KAK O COEAMHEHUAX YTAEPOAA (METaH,
3TaH, 9THAEH, ALETUACH, 3TAHOA, IAMIEPUH, YKCycHad kucAo1a). [lomarue o Omosormuecku
BA)KHBIX BEIIIECTBAX: )KUPAX, OCAKAX, YTAEBOAAX — U HX POAHU B )KU3HH YEAOBEKA

7 Pacuersr:
7.1 110 POPMyAAM XUMHICCKHIX COCANHEHUN
7.2 MAaCCBI (MACCOBOI) AOAHM PACTBOPEHHOIO BEINECTBA B PACTBOPE
7.3 ITO XUMITYCCKIM YPABHCHIIAM
YUEBHO-METOAUYECKUI KOMITAEKT
AasA yaeHUKA

Xumust. Vaebuuk. 8 kaacc/I'abpueasn O.C., Ocrpoymos I.I., Caaaxos C.A., Axumoneproe
obrectBo, MsaareapctBo «lIpocserenney; 2024 r.
Xnmus. Yaeonuk 9 kaacc: yaeouuk O.C. I'abpueasnn — 3-e usa., nepepad.-M.: Apoda, 2024.

Aas yaurean

Xumust. Vaebuuk. 8 kaacc/I'abpumeasn O.C., Ocrpoymos MN.I'., Caaaxos C.A., Axnmoneproe
obrectBo, M3aareabctBo «lIpocserenney; 2024 r.

Xumud, Vaeonuk 9 kaacc: yaeonuk O.C. I'abpueasn — 3-e usa., mepepad.-M.: Apoda, 2024.
I'aopueasna O. C. Xumud. 8 kaacc: KOHTPOABHEBIE 1 IIpoBepouHble padoTe O. C. I'abupueasn u Ap. -
M.: Apodpa, 2024.

ITOP u pecypcrel ceTu HHTEPHET

MyapTHMEAHITHBIE 0Opa3oBaTeABHBIE pecypckl. http:/ /www.chemnet.ru

I'asera «Xumus» 1 calit aas yaureas «f may Ha ypox xumum» http://him.Iseptember.ru

Eannan KOAAEKITHSA LHOP: [Tpeamernas KOAAEKITHA «XumMun» http://school-
collection.edu.ru/collection/chemistry , http://rushim.ru/books/books.htm

DAeKTpOHHAA OMOAHOTEKA yIEOHBIX MATEPUAAOB ITO XuMuH Ha rioprase Chemnet.
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