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INOACHUTEJBbHASA 3AIIMCKA

[IporpamMa 1O XUMUM Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHus
COCTaBJI€HAa Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOMU
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO 00IIIer0 00pa3oBaHus, NPeICTaBICHHbIX
B ®I'OC OOO, a Takke Ha OCHOBEe (QenepanbHONH paboueld TPOrpaMMBI
BOCIIUTAHUS U C YYETOM KOHIICTIUHU MPENOJaBaHusl YYEOHOTO MpeMeTa « XUMHUS
B 00pa3oBaTeNbHBIX opraHu3aiusax Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TPENCTaBICHUE O IENAX, O0Ield CTpaTeruu
oOy4eHHsl, BOCHUTaHUS M PpPAa3BUTHUS OOYy4YalOIIMUXCA CPEACTBAMHU Y4EOHOIO
MpeIMETAa, YCTaHaBIIMBAECT 00s13aTeNIbHOE MPEIMETHOE coAepKaHue,
npeAycMaTpUBaeT pacHpeieeHue €ro Io KilaccaM M CTPYKTYPUPOBAHHUE 10
pazienaM M TeMaMm IMPOrpaMMbl MO XUMHUHU, ONPEIEIAECT KOJWYECTBEHHBIE H
KauyECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHUS] XHMHUU C YU4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBs3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYaroluxcsi, OIpeAeNseT BO3MOXXHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOH 00pa30BaTENbHOM
MpoTrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHus, a Takke TpeOOBaHUM K
pe3yibTataM 00yYeHHs] XUMUM Ha YPOBHE 1I€JIeH U3ydeHUs IpeaMeTa U OCHOBHBIX
BHUJIOB Y4YE€OHO-TIO3HABATEJILHOW JEATEIBHOCTH OOYYalolIerocs IO OCBOCHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XWUMHH CIY>)KHT OCHOBOW Il (OPMHUPOBAHUS MHUPOBO33PEHUS
o0yyJaroIierocs, ero nmpeACTaBICHUN O MaTEepUaIbHOM EIWHCTBE MHUPA, BAXKHYIO
posib urpatoT GopMUPYEMbIE XUMHEW NPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
SHEPruu U 00 HSBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYHMBOTO PA3BUTHSl UYEIIOBEUECTBA — CBHIPhEBOM, IHEPreTHUYECKOM,
MUIIEBOMN M KOJIOTUUECKON 0€30MacHOCTH, MPoOIIeM 3IpaBOOXpaHEHUSI.

N3yuenune xumunn:

CIIOCOOCTBYET  peaju3allud  BO3MOXXHOCTEH 11 CcaMOpa3BUTHS U
dbopMHUpOBaHUS KYIBTYPhI TUYHOCTH, €€ 001IeH 1 (yHKIIMOHATHLHOU TPAMOTHOCTH;

BHOCUT BKJIaJ B (POPMHUpPOBAHHME MBIIIJIEHUSI U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaronuXxcsi, HABBIKOB HMX CaMOCTOSTEJIbHONH  y4eOHON  JEsTENbHOCTH,
OKCIIEPUMEHTAJILHBIX U HCCIEOBATEIIbCKUX yMEHUH, HEOOXOJMMBIX Kak B
MMOBCETHEBHOM JKU3HU, TaK U B MPO(HECCUOHATHHOU e TEIIbHOCTH,

3HAKOMHUT CO CHEU(UKON HAYYHOTO MBIILJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIA/1a HA €AUHCTBO MPUPOBI U YETIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3Tanom B (OPMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYarOIUXCSl;



CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOIO OTHOUIEHUS K €CTECTBEHHO-
HAYYHBIM 3HAaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCS.

JlanHble HampaBieHUS B OOyYE€HUU XUMHUU O0OECTEUMBAIOTCS CHELHU(PHUKON
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISICTCS  TMEJaroruyecKu
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha ONPE/IETIEHHOM JTare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIer0 00pa3oBaHUs OPUCHTHPOBAH Ha
OCBOEHHE OOYYalOIUMHCSI CUCTEMBI IMEPBOHAYAIIBHBIX IMOHSITUN XUMHH, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSTUN
OPTraHUYECKON XUMHH.

CtpykTypa cojiepkKaHus MPOTpaMMbl MO XUMHHU C(OPMUPOBAHA HA OCHOBE
CHCTEMHOIO mnojaxoaa K €€ mzydeHuro. Cojaep:kaHUE CKIIAIbIBACTCS U3 CUCTEMBI
MOHSTUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHATHN O XUMUYECKON
peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 MPHUHIIUITY
IIOCJICIOBATEIBLHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX NPEACTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepnoanueckoro 3akoHa J1. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUS O CTPOEHUH aTOMA U XMMUUYECKOU CBSI3H;

— TIPEACTaBICHUM 00 HICKTPOJMTUYECKON JTUCCOLMAIMM BELIECTB B
pacTBoOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKH
MOJYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSS (YHKIIMA OOBACHEHHS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEU IMPAKTUYECKOTO NMPUMEHEHHUS U IOJTYyUYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEIACTABJICHUS O XMMUYECKON COCTABIISAIOLICH HAYYHON KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJaM MO3HAaHUA B Hayke. M3ydeHne XMMHUU OPOUCXOAHUT C NPHUBICUECHUEM
3HAHWM W3 paHee M3YUYEHHBIX Yy4eOHBIX NpeaMeToB: «OKpYKaIOMMUA MUPY,
«buonorus. 5-7 knacce» u «duznka. 7 Kiacey.

[Ipu w3ydyeHUH XUMHUH TNPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWMS, MPAKTHUYECKOU
NEATENPHOCTH YEJIOBEKA M KaK OJAHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMbI XHMHUYECKHX
3HAHUW — BaKHEUIINUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUMH,
JOCTYIIHBIX 00O0OIIEHUIT MUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHNH K HayYHbIM METOJAaM T[IO3HAHUSA TPU HW3YYCHUHU BEIECTB U
XUMHUYECKUX peaklnid, B (OPMHUPOBAHUH U PA3BUTUU MO3HABATENIbHBIX YMEHHH U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATEIBHOW M y4eOHO-UCCIEN0BATENbCKON
JeSTEIbHOCTH, OCBOCHHUM TNPaBWJI 0O€30MacHOro OOpallleHusi C BEIIeCTBAMHU B
MMOBCEJHEBHOM KU3HU.

[Ipu u3yyeHuu XMMHHU HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHusl Ba)KHOE
3HauY€HUE MPUOOPENH TaKHUE 1eJd, KaK:

— (GOpMHUPOBaHHE WHTEIUIEKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOU K
caMm000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIbBHOMY MIPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KHU3HU;

—  HaNpaBJI€HHOCTh OOy4YEeHHMs] Ha CHCTEMaTH4YEeCKoe IMpUOOIIECHHUE
oOyyaromuxcsi K CaMOCTOSTEIbHOM IO3HABATEIbHOM JESTENIbHOCTH, HAayYHbBIM
METOJIlaM TO3HaHUs, (POPMUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XMW,

— obecrieueHne yciaoBHil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUaOIIUMHUCS
OMbITa Pa3HOOOpPa3HOW MAESITENBHOCTH, MO3HAHHUA W CAMOIIO3HAHMS, KIIFOUEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB JACSITEIBHOCTH;

— (opmupoBanue oOmEeld (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM YHCJIE€ YMEHMHA OOBSICHATH U OLEHUBATh SIBJICHMS
OKpY>KaIOIlIET0 MHpa, WCIOJIb3Ysl 3HAHUS U OIBIT, MOJYYCHHbIE NMPU H3YyUYEHUU
XUMHHA, TPUMEHATh WX TPH pEHICHWH TpoOJieM B TOBCEIHEBHON >KM3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBaHue y o0OyyaroumMxcs T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMaHUsl LEHHOCTH XUMHUYECKMX 3HaHUW U1 BBIPAOOTKH HKOJIOTMYECKU
11eJIECO00Pa3HOro TOBENEHUsT B OBITY U TPYHOBOM JEATENBHOCTH B LEJAX
COXPaHEHHUs CBOETO 3/I0POBbs U OKPYKAOIIEU IPUPOLHON CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYENIOBEUYECKHX IEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MPOGWMISI U HANPaBICHHOCTH JaJIbHEUIIETO
oOy4eHwUsI.

OOmiee YMCIO YACOB, OTBEAEHHBIX JUIS HW3YYEHHMS] XUMHH Ha YPOBHE
OCHOBHOT0 0011ero oopazoBanusi, coctapiisieT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYYEHMUA

8 KIIACC

IlepBoHayabHbIE XMMUYECKHE TOHSATHS

[Ipeamer xumuu. Poiib XMMHUM B KU3HMU YeJIOBEKAa. XUMHUS B CHCTEME HayK.
Tena u BemectBa. dusmyeckne CBOWCTBA BEIIECTB. ATrperaTHoe COCTOSIHHE
BemecTB. [loHsATHE O MeTOAax MO3HAaHMUS B XUMHUU. YHMCThIE BEUIECTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE 3JeMeHThl. CHUMBOJBI XMUMHYECKUX
aneMeHTOB. [IpocThIe U ClOKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumuueckass ¢Gopmyrna. BaleHTHOCTP aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSTHCTBAa cocTaBa BewlecTB. OTHOcCHUTENbHas aTOMHas Macca.
OTtHOCUTENBHAST MOJIEKYJIsIpHas Macca. MaccoBast oI XUMHUYECKOTO 3JIEMEHTA B
COCJIMHEHUMU.

KomnuectBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHUCJIAa CTPYKTYpHBIX €OUHUIl BewiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUN.

Ou3nyecKre U XMMUYECKUE SIBJICHUSA. XUMUYECKasl peakius U €€ MpPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEUIECTB. XUMHUYecKue ypaBHeHMs. Kiaccudukanms
XUMUUYECKUX PEeaKIUi (COeTMHEHHUS, Pa3JI0KEHUS, 3aMEIIeHUs, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW MOCYA0H, MpaBUjiaMu paboThl B 1a00OpaTopuu U
npuémMamMu o0palleHus ¢ 1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OMHCAHHE
(¢u3nuecKuX CBOMCTB 00pa3lOB HEOPraHWMYECKUX BEIIECTB, HaOII0JIeHNE
dusnueckux (MJIaBjIeHUE BOCKA, TasHUE JIbJla, pAacTUpPaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOPEHHE CBEYM, MPOKAJIMBAHWE
MEJTHOM MPOBOJIOKU, B3AUMOJICHCTBUE MeJla C KUCIOTOW) SIBJICHUH, HaOII0IeHUE U
ONMKCaHWe NPU3HAKOB MPOTEKAHMUS XMMHUYECKUX peakiuil (pas3ioxkeHue caxapa,
B3aMMOJICICTBIE CEPHOM KUCIOTHI C XJOPUAOM Oapusi, pas3ioKeHUE TUAPOKCUAA
Menu (II) mpu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pacTBopoM conu meau (1),
M3Yy4YE€HHE CIIOCOOOB pa3lieleHUs] CMECEl: ¢ MOMOUIbI0 MarHuTta, (UIbTPOBAHUE,
BbIIapUBaHUE, AUCTWLISALUSA, XpoMaTorpadus, MpoBeJeHNE OYUCTKU MMOBAPEHHOM
CoJid, HAOJIOJEHUWE W  ONUCAHHE  pe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTFOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJENEH MOJEKYII
(IIapOCTEP>KHEBBIX ).

Ba:xHeiue npeacraBuTe 1M HEOPraHMYECKHUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — 3ieMEHT M MpPOCTOe
BelecTBo. HaxoxneHwe kuciopojna B mpupone, (pu3mueckne M XUMHUYECKHE
cBoiictBa (peakiuu ropenusi). Oxcuabl. [lpumenenue kucinopoga. CrnocoOsl



NOJIYYEHHS] KHUCJIOpoJa B Jlaboparopuu H mNpombilnuieHHOocTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — aJuIoTponHast MOAU(PUKALIMS KUCIOPOIaA.

TemnoBoit 3¢ (deKkT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/lyXa, YCUIIEHHE MapHUKOBOTO d(deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — nsnemeHT u mpoctoe BeniecTBo. HaxokaeHue Bomopona B
npupoae, (QU3MYECKHe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. Kucnotsl u conm.

Mossipabiii - 006€M  Ta30B.  Pacd€Thl MO XUMUYECKUM  YpPaBHEHUSM.

Odusnueckne CcBoMCTBa BOAbl. Boma kak pactBoputenb. PacTBOpBL
HacepilieHHble M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEHIECTB B BOJE.
MaccoBast 10Jis1 BelllecTBa B pacTBOpE. XMMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUS.
Ponp pacTBOpoB B mpupojie U B KU3HU 4YeJI0oBeKa. KpyroBopoT BOJbI B MPHUPOJE.
3arpsi3HEHHE NPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdyeckux coeauHeHuid. Oxcuabl. Knaccudukarus
OKCHJIOB:  coseoOpasyroue  (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEpHbIE) U
HeconeoOpasyromue. HomeHknatypa okcunoB. Dusnueckue M XUMHUECKHE
CBOMCTBA OKCUIOB. [lonyueHue okcuaos.

OcHoBanusa. Knaccudukanuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIC
ocHoBaHusd. HoMeHknarypa ocHoBaHui. Du3znueckue M XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucnor. Gusnyeckue u
XMMHUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctm merammoB H. H. bekerosa.
[Tomy4yeHue KucCnor.

Comu. Homenknarypa coneii. @U3MYECKUE U XUMUYECKUE CBOWCTBA COJICH.
[Tomyuyenue conen.

['eneTnueckas cBA3b MEXKy KJIacCaMU HEOPTaHUYECKUX COCTUHEHNN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEACIICHUE CONEPKAHUS KUCIOPOIa B BO3AYXE, NOIyYEHHUE,
coOupaHue, pacro3HaBaHWE ¢ W3YYCHHE CBOWCTB KHUCJIOPOJa, HAOJIIOIECHUE
B3aMMOJECUCTBUSA BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
OpeKpalieHus ropeHus (moxapa), O3HaKOMJIeHHEe ¢ oOpa3llaMH OKCHAOB U
ONMKMCAaHUEe HX CBOMCTB, MOJy4YyeHUE, COOMpaHUE, PACIIO3HABAHUE M H3y4YEHUE
CBOMCTB BoJIOpoja (TopeHue), B3auMoJeicTBUe Bojopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCITOJIb30BAaHUE BUCOMATEPUAIOB), HAOIIOJeHHUE O00pa3lloB BEIIECTB
KOJIMYECTBOM 1 MOnb, HCCIEAOBAaHHE OCOOCHHOCTEH pacTBOPEHHUSI BEIIECTB C
pPa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEl pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METAJJIaMU
(HaTpueM ©  KajnbluMeM) (BO3MOXHO HCIIOJIb30BaHUE BHUIEOMATEPHUAIIOB),



UCCIIeIOBaHNEe O00pa3lloB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX  KIIACCOB,
HaOII0ICHNE U3MEHEHUSI OKPACKH MHIMKATOPOB B PAaCTBOPAX KUCIOT U ILIEIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOM KHCIOTHI,
KHCJIOT C METajulaMH, pEeakUWil HEUTpalh3alvH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJUIA JPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTAIBHBIX 3a/1ad MO TeMme «BaHeWlne KIacChl HEOPraHUYECKHX
COCIMHEHUI.

IMepuognueckuid 3axkoH u Ilepuognueckasi cucremMa XUMHYECKHX
iemenToB JI. WM. MenaeneeBa. CrpoeHne aTroMoB. XUMHYECKAs CBS3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBbie MOMBITKH KIACCUPUKAMUA XUMHUUYECKHX dJieMeHTOB. [lonsthe o
Ipynnax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJIOYHO3EMENIbHBIE METAILIbI,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(pPOTEpHbIE OKCUIBI
U TUAPOKCUJIBI.

Ilepuonnyeckuit 3akoH. [lepuoauueckas cucremMa XUMAYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOJIHAsA  (OpPMBI
Ilepnonuueckon cucteMbl Xumuyeckux 3iemeHToB 1. . Menneneesa. Ilepuonpl
n rpynmbl. OHU3NYECKUH CMBICH IOPSAKOBOIO HOMEpPA, HOMEPOB IEPHOJA M
TPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XHUMHYECKUX  SJIEMEHTOB
Ilepnonmueckonn cucremnl /. 1. MenneneeBa. XapakKTEpUCTUKA XUMHYECKOTO
3JIEMEHTA 10 €ro MnoJiokeHuto B [lepuognueckoi cucreme 1. . Meneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS pPaJnyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJNIMYECKUX CBOMCTB IO IrPYINaM U IEPUOIaM.

3nauenue [lepnognyeckoro 3akoHa u [lepuoandeckon CHCTEMBI XUMUYECKUX
3JIEMEHTOB JUId pa3BuUTUs Hayku W npaktuku. [[. . MenneneeB — yuy€Hbli U
IPaKJIaHUH.

Xumnueckass cBsi3b. KoBaneHTHass (mofisipHass M HEMNOJIApHAsi) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JJIEMEHTOB. MIOHHAas CBS3b.

Crenenp  okuciieHHs.  OKHUCIMTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
[Iponecchl OKUCAEHUS U BOCCTAHOBIIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aHUMOJCIHCTBHE
TUAPOKCUIA LHMHKA C PACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIIMTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIHUN
(ropenue, peakiMu paszoKeHUs, COSTUHEHU).

Mescnpeomemnmnuie ceazu



Peanuzanusi MeXNpeAMETHBIX CBSI3€M MpU W3YYEHHH XMMHHM B 8 Kiacce
OCYILIECTBIISIETCA 4YE€pEe3 HCIOJb30BAaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK WU MOHSATUM, SBJISIOIIMXCS CUCTEMHBIMH JUISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O ITUKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIC MTOHATHS: Hay4YHBIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJlu3, CHHTE3, KiIacCupUKalus, TEPUOJUYHOCTh, HaOJIOJCHNUE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMbI, PAAMOAKTUBHOCTh, MOJICKYJIA, JJIEKTPUYECKUIN 3apsijl, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHHME BEIECTBA, a3, (PU3MYECKUE BEIMYMHBI, €IUHHUIIBI
W3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: hotocunTes, Apixanue, ouocdepa.

I'eorpadus: armocdepa, rumpochepa, MHUHEpaIbl, TOPHBIE IOPOJIBI,
II0JIE3HBIE UCKOITAEMBIE, TOTUIIMBO, BOJIHBIC PECYPCHI.

9 KUJIACC

BemecTBO 1 XUMH4YeCKas peakuus

[lepnonmueckuit 3akoH. [lepuoauyeckas cucrema XMUMHYECKUX IEMEHTOB /.
N. Menneneea. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHECHHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KaldblHUS W HX
COCIMHCHUHA B COOTBETCTBHM C IIOJIO)KEHHEM 3j1eMeHTOB B Ilepuonnyeckon
CHUCTEME U CTPOECHHEM MX aTOMOB.

Ctpoenue BemiecTBa: BHJbl XMMHWYECKOM CBS3U. THUIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEMIETKUA U
BHJla XUMHYECKOU CBS3H.

Kiaccudukanuss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHYCCKHE
CBOMCTBA BEHIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanus XuMuaeckux peakiifil o pa3IndHbIM MpU3HaKaM (TI0 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMHM BEIHIECTB, MO TEIIOBOMY 3(¢eKTy, II0
U3MEHEHUIO CTENEHeW OKUCICHHUS XMMHYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
Y4aCcTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUYECKUE PEaKIMH, TEPMOXUMHUYECCKUE
YpaBHEHHS.

[TonsiTie 0 CKOPOCTH XUMHUYECKOW peakuuu. [loHsTHE 00 OOpaTUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsATHE O XMMHUYECKOM paBHOBECHU. DAKTOPHI,
BIIUSIIOIIME HA CKOPOCTh XMUMHUYECKOW pEAKIMU U TMOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHS.

OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  JJICKTPOHHBIN  OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKuuu. CocraBieHue YpaBHEHUU



OKHCIIUTEJIbHO-BOCCTAHOBUTEBHBIX ~ PEAaKIMHA C  HCHOJIb30BAHUEM  METOAA
AJIIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIAEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3IUYHbIMU BHUAAMU
XUMU4ecKkoil cBsizu. CteneHp aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peaxiuu noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEaKIMii MIOHHOTO 0OMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHBIC YypaBHEHUs peakuuil. CBOWCTBA KHCIIOT,
OCHOBAaHMM W COJIGM B CBET€ TPEJACTABICHUN 00 3JIEKTPOJUTHYSCKOM
nucconuanvu. KauectBeHHbIE peakiny Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHUE C MOJCISIMU KPUCTAUIMUECKUX PEIIETOK HEOPTraHWYECKHUX
BEIIIECTB — METAUIOB M HEMETauioB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xJopuna HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JCUCTBUS PANIMUHBIX (PAKTOPOB, UCCIEAOBAHHE DSIEKTPONPOBOIHOCTU
pacTBOpPOB BEIIECTB, MpOLECCa AUCCOLMALMM KHUCIOT, WIENOYed U coliel
(BOBMOXKHO  HCIOJIb30BAHUE BHUAEO MATEpUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  MPOTEKAHHWS  peakludid  HOHHOrOo  oOMeHa
(oOpazoBanue ocajaka, BbIJEJIEHHE Tas3a, OOpa30BaHWE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIUX — TPUMEPBl  OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX  PEAKIIHMA
(ropeHue, peakiuu passioKeHHUs, COCMHEHUS), paclo3HABaHUE HEOPTaHMYECKUX
BEIIECTB C IIOMOIIBIO KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTansibl 1 X cOeIMHEHUSA

OO6miass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTU CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWUMHUUYECKHE CBOWCTBA HAa TMpUMEpe  XJopa
(B3auMoOJIelicTBHE C MeETalaMd, HEMeTaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YeHHE, NMpuMeHeHue. JleiicTBue
XJIOpa M XJOPOBOAOpPOJAa HAa OpraHW3M 4YejoBeKa. BakHeillnune XJIOpuabl U HX
HaxXO0XXJICHUE B TIPUPO/IE.

O6mas xapakrepuctuka 31aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CTpoeHune u (HU3MYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOJa U CePbl. AJUIOTPOITHBIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOEHUE, (PU3NYECKHE U
xuMuueckue cBorcTBa. OKCHABI CEpPbl KaK MPEACTaBUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciOoTa, (QU3MYECKME M XUMHUYECKHE CBOWcTBa (00IIMe Kak
MPEACTaBUTENS KJlacca KHUCJIOT U cruernududeckne). XHUMHYECKUE PEaKInu,
JeKaIe B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit KUCIOThI. COMM CEPHOM KUCIOThI, KAYECTBEHHAS PEAKIIUs Ha



cynbdar-uoH. Haxoxnenue cepsl U €€ COeAMHEHUM B TpHUpoje. XUMHUUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CcpeAbl COEIUHEHHUSIMH Cepbl (KHCIOTHBIE JOK[IH,
3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALICHUS.

OOmiasi xapakTepucTuka 3jeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PACHPOCTPAHEHHE B MPUPO/IE,
dusnueckue U XuMHueckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHAK, €T0
du3nuecKre U XuMUYECKre CBOMCTBA, MOJTyuyeHue u npuMeHeHue. Coiu aMMOHMUS,
X (U3UYECKUEe U XUMUYECKHE CBOMCTBA, MprUMeHeHne. KauecTBeHHAs peakius Ha
MOHBl aMMOHHS. A30THas KHCIIOTa, €€ TmojyuyeHue, (PU3nuecKue M XUMHUYECKHE
CBOMCTBa (00mIME Kak TMPEACTABUTENsI Kiacca KUCIOT M crenuduyueckue).
Hcnonb3oBaHWEe HUTPATOB U COJIEM aAMMOHHMS B KauyeCTBE MHHEPaIbHBIX
ynoopennii. XuMHUYeCKOe 3arpsi3HEHUE OKPYKAIOIEl Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE MJOXKIW, 3arps3HEHUE BO3AyXa, MOYBBI M BogoémoB). docdop,
ajutoTponHele Moaudukauu Qocdopa, puznyeckne U XUMUYECKHE CBOMCTBA.
Oxkcup dhochopa (V) u hochopHas kucnoTa, GU3NIECKUE U XUMUISCKHE CBONCTBA,
nosiyaenue. Mcnonap3oBanue pocdaroB B kauecTBE MUHEPAIBHBIX YA0OPEHUH.

Ob6mas xapakrepuctuka 31eMeHTOB [VA-rpymnmbsl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUA.  YTIEpoJ,  aJUIOTPOIHbIE
Moau(dUKaluKM, paclpoCTpaHEHUE B TPUPOJE, (PUMYECKUE U XUMHUYECKUE
cBorictBa. Ancopomusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
duznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha IKHUBbIE OPTaHU3MBI,
MOJIyYCHHE U TPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yriepona (IV), rumoreza rino0anbHOTO TMOTEIJICHUS KIUMaTa, MapHUKOBBIM
addekT. YronapHas KUCI0Ta U €€ COMM, X (PU3NYECKUEe U XUMUYECKHE CBONCTBA,
MoJiyueHre W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINIEHHOCTH M CEIHCKOM
XO35MCTBE.

ITepBoHauanbHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TWJIEH, alleTUJIEH, 3TAHOJ, TIULEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HWCTOYHWUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOJYKTHl WX mepepaboTku (OCH3WH), UX POJIb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTue 0 OMONOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, OeJIKaxX, YriieBoIax — U UX
poiii B KM3HM 4elloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYeCKHX U
HEOPTraHUYECKUX COCTUHEHUN.

Kpemuwmii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJy4YeHUE U
npuMmenenue. CoenuHeHus: kpemHuss B mpupoje. OOmipe mpencraBieHus 00
okcune kpemuus (IV) u kpemuueBoil kucinote. CHIMKaThl, UX UCIOJIb30BAaHUE B
ObITY, B MPOMBILIUIEHHOCTU. BakHeillne cTpouTeNnbHble MaTepualbl: KEpaMmuKa,



CTEKJIO, LIEMEHT, OCTOH, keyie300eToH. [IpobiaeMbl 6e30MacHOr0 HCIOIb30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHUCIOTHI,
IIPOBE/ICHUE KAaY€CTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TMPOTEKAHUsSI, OMBITHI, OTPaKAIOIIME (PU3NUYECKHE M XMMHYECKHE CBONCTBA
rajoreHOB M HUX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHUAIIOB),
O3HaKOMJIeHHE ¢ oOpa3lamMu XJOPUIOB (TAJIOr€HHUIOB), O3HAKOMJICHHE C
oOpaslaMu  cepbl M €€ COCIMHEHMSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOACHUE TIpoliecca OOyTIMBaHUs caxapa Ioj JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIIOTHI, H3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOW KUCIOTHI, IPOBEJIEHNE KAUECTBEHHOUN peakuu Ha CyibQaT-
MOH U HAOJIOJieHHWEe TpHu3HakKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3MYeCKUMU
cBolicTBamMu azora, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIH30BAHUE
BUJIEOMATEPUAITIOB), 00pa3liaMu a30THBIX U (pocopHBIX ynoOpeHui, moaydeHue,
coOupaHue, paclio3HaBaHWE W M3y4YEHHWE CBOMCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX pEakIuii Ha MOH aMMOHUS U (ocdaT-uoH U U3ydeHUE MPU3HAKOB
UX NPOTEKaHUs, B3AUMOICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB), U3y4EeHUE MOJEeIIen
KpUCTAJUIMYECKUX PEIIETOK anMmasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM  afcOpOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM W
YCTPOMCTBOM TMPOTUBOra3a, MojIyuyeHHUe, cOOMpaHue, pacro3HaBaHUE U WU3YUYCHUE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJICHHE KAaYeCTBEHHBIX pEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHbl W H3YyYEHUE IMPU3HAKOB HX TMPOTEKaHUs, O3HAKOMIJICHHUE C
MPOAYKIIMEH CUJIMKATHOM TMPOMBIIIJIEHHOCTH, pEIIEHUE AKCIEPUMEHTAbHBIX
3a/1a4 1o TeMe «BaxkHelne HeMeTauibl U UX COCTUHEHUS.

MeTausibl 4 UX COCTUHEHUS

OO6mrast XxapaKTepUCTUKA XUMHUYECKUX DJIEMEHTOB — METAJNIOB HA OCHOBAHHH
ux mnosoxeHus B llepuomnueckor cucreme xumuueckux i3emeHTtoB J[. .
MenneneeBa u ctpoeHuss aToMoB. CTpoeHue MeTamuioB. Metamuyeckasi CBA3b U
METAJJIMYECKasi  KpUCTAJUIMYECKass  pemeéTka.  DIEKTPOXUMHUYECKUM  Psif
HanpspKeHU MeTtaioB. U3NYecKue U XUMUYECKHUE CBOWMCTBa MeTaiioB. OO1ue
CIOCOObl TONMyYeHHs] MeTauloB. [loHSTHE O KOPPO3MU METAIOB, OCHOBHBIC
CrocoOBI 3amuThl MX OT Koppo3uu. CmiaBbl (CTaib, YYTyH, TIOPATIOMHHHM,
OpoH32a) U UX MPUMEHEHUE B OBITY U TIPOMBIIIICHHOCTH.

[Ilenounsie mMeTambl: NONOXKEHUE B llepuoanyueckon CHUCTEME XUMHUYECKUX
anementoB JI. . MeHnneneeBa, CTpoOEHHME UX aTOMOB, HAXOXKAEHUE B IPUPOJE.
du3znyeckre U XMMUYECKHE CBOMCTBA (Ha MmpuMepe HaTpus U Kanus). OKcuabl u



TUJIPOKCUAB HATpud MW Kanusa. [IpuMeHeHue IIeNOYHBIX METaUIOB U HX
COCIMHEHUMN.

[[lenoyno3eMenbHbIE METaJUIbl MAarHMid M KalblMH: IIOJIOXKEHHE B
[lepnoanueckon cucreme xumudeckux aneMmeHToB Jl. M. MenneneeBa, crpoeHue
UX aTOMOB, Hax0XJAeHue B npupoje. Puznueckre 1 XUMUIECKUE CBOMCTBA MarHus
U Kanbuuda. Baxuelive coOeIMHEHUS KalblUsl (OKCHI, THUIPOKCHUI, COJIH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIFOMUHUN: TI0JI0’)keHuE B [leproinueckor cucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxxAeHue B mpupoae. duszmueckue u
XUMHUYECKHEe CBOMCTBA aTFOMHHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTFIOMUHUS.

Kenezo: nonoxenue B [lepuognuecko cucremMme XMuMHYECKUX 3J€MEHTOB /1.
N. MengeneeBa, cTpoeHHE aToMa, HaxoxJaeHue B npupoae. Duszmueckue u
XUMHUYECKHE CBOMCTBA ene3a. OKCuIbl, THAPOKCUIBI U cosu xkene3a (I11) u skeneza
(IIT), mx coctaB, CBOMCTBA U MOJTYyUYCHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ o0pa3llaMd METAUIOB U CIUIaBOB, HUX (PU3MUECKUMHU
CBOMCTBAMHU, U3YYEHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJBL30BAaHME BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaJIBIIUS W HATpUsS C BOJOM (BO3MOYKHO HCIIOJIb30BAaHUE BHICOMATEPHAIIOB),
VCCJIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, MPOIIECCA TOPEHUS XKeEJe3a B KUCIOPOJE
(BOBMOXHO  WCIIOJIb30BAaHHE  BHJICOMATCPHAIOB), TPH3HAKOB  IMPOTEKAHUS
KaYECTBEHHBIX PEAKIIMI HA MOHBI: MAarHus, KajablMs, ATIOMUHUA, IUHKA, KEJe3a
(IT) u xeneza (III), meau (1), HaGnrOAEHME U OMUCAHUE MPOLECCOB OKPALIMBAHMS
IJJaMEHM WOHAMHU HATpus, Kalusd ¢ KaJlbOus (BO3MOXXHO HCIIOJIb30BaHUC
BHJICOMATEPUAIIOB), UCCIICIOBaHKE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATFOMHHHS
Y THIPOKCHU/JIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 N0 TeMe «Baxuenime
METAaJJIbl U UX COCTMHECHUS.

XuMHUS U OKPYKAKOLIAs cpeaa

BemectBa u mMarepuanbl B TOBCEIHEBHOM XU3HM 4YeEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIECTB U XMMUUYECKUX peakiui B ObiTy. [lepBas momoris npu
XAMHUYECKHX 05KOTaX U OTPABJICHHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpYXKawIleh cpeabl (MpeaeiabHas IO0MmyCTUMAast
KOHIIEHTpaius BeiecTs, nainee — [1/1K). Poas xumMuu B penieHun SKOJIOTrMYeCKUX
npooJIeM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasIloB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIMMEPHBIC
MaTepHuabl).

Mesxcnpeomemmnuwie ceasu



Peanuzanus MeXNpeaMETHBIX CBSA3€H NpPU H3yYEHHMH XUMUM B 9 Kjacce
OCYLIECTBJISIETCS. 4YEpe3 HCIOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
HNOHATUMN, TaK U MOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JUUISl OTAEJIBHBIX MIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmiue ecTecTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHbIM (DAKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KIacCU(PUKaLus, TIEePUOJUYHOCTb, HAOJIIO/IEHUE,
HKCIIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJIENb, SIBICHUE, IapHUKOBBII
s dexT, TEXHOTOTHSI, MaTEPHAITHI.

®uzuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ,
M30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, BJIEKTPUUYECKUU 3apsij, MPOBOJHHKH,
MOJIYIIPOBOJHUKH, JIUAJIEKTPUKH, (POTOINEMEHT, BEUIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAs
pemérka, CruiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunTes, npixanwe, Ouocdepa, F3KOCUCTEMA, MHUHEPATIbHBIE
yA0OpEHUS, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadusa: armocdepa, ruapocdepa, MUHEpaTIbl, TOpPHBIE MOPOADI,
II0JIE3HBIE NCKOIIAEMBbIE, TOIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIn4yHOCTHBIE pE3yJbTAaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOTO  OOIIETO
0o0pa3oBaHMs JOCTUTalOTCS B XO0/A€ OOYy4YeHUS XMMHHM B €JUHCTBE Y4YE€OHOU u
BOCIUTATEIBHOMN JIESITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUMUCKUMU
COLMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, NPUHSITHIMU B
oOlliecTBe MpaBWJIaMd M HOPMaMH TIOBEJCHHS W CIOCOOCTBYIOT MpoleccaM
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN O0yUYarOIINXCS.

JIndHOCTHBIE ~ pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYalOlIUXCS
PYKOBOJICTBOBaTbCA  CHCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAUM U
paciIMpeHre OMbITa ASSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpMoOTHYECKOTr0 BOCIIUTAHUSI:

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY
M HAYYHOMY HACIEIWI0, TTOHUMAaHMS 3HAYEHUS XUMHYECKONM HAayKH B JKH3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(opmaruenn o
NEPENOBBIX JOCTUKEHUSAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOro0 BOCIMTAHMA:

NPEACTAaBICHUS O COLUMAIBHBIX HOPMAaX M MPaBWIAX MEKINYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrUX  BUAaX
JeSTeTbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM NESITENbHOCTH TPHU
BBITIOJTHEHUN Y4YEOHBIX, TO3HABATEIBHBIX 3aJay, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOTIOHUMAHUIO
M B3aMMOIIOMOIIM B TIpOIlecCe ATOM Yy4yeOHOU AesATETbHOCTH, TOTOBHOCTH
OIIECHMBAaTh CBOE TIOBEJCHUE U TMOCTYIIKM CBOMX TOBApUIIEH C MO3UIUNU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSIL:

MHUPOBO33PEHUYECKHUE TPEJCTABICHUS O BEIIECTBE MU XMMHUUYECKOW peakiluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU U COCTABJISIOINIME
OCHOBY I TIOHUMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHON CPEAOH, O POJIM XUMHUHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOJUMBIE I OOBSICHEHUS HAOJIOMaeMBIX TPOIECCOB U SIBICHUH,
MO03HABATENbHON, MH(OOPMAIMOHHOW M YHMTATENIbCKOM KYyJNbTYpPhl, B TOM 4YHUCIE
HABBIKOB CAMOCTOSITEIbHOM pPabOThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPOM, JIOCTYNHBIMU TEXHUYECKUMH CpPEICTBAMH MH(GOPMAIIMOHHBIX
TEXHOJIOTHUH;

MHTEpEC K OOYYEHMI0O W NO3HAHHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEI0BATENbCKOU
JEeSTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICEHHOCTH M YPOBHSI OOy4Y€HHUS B
JaJIbHEUIIIEM;

4) hopMupoBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTU >KWU3HU, OTBETCTBEHHOI'O OTHONIIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUH M
HETIPHUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOJIUMOCTH  COONIOJICHUS] TpaBuid O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEabHON KU3HH,

S) TPy10BOI0 BOCIIUTAHMSA

MHTEPEC K MPAKTHUYECKOMY U3yUYEHHUIO TIpodeccuii u Tpyaa pa3iIudHoOro poja,
YBOKECHUE K TPYAy M pe3yjibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW T[0 XWUMHH, OCO3HAHHBIA BBIOOP
WHAVMBUYaIbHON TPAEKTOPUU MPOJAOHKEHHS 00pa30BaHUsl ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUHU, OOILIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCremHon npodeccuoHaaIbHON IEeSITEILHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTH aJalTUPOBATHCS B MPO(EeCCUOHATBHOM Cpee;

6) PK0JIOrH4YeCcKOro BOCIIUTAHMSA:

HKOJIOTUYECKU 11eJIECO00pa3HOe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE IEHHOCTU 3I0POBOTO U
O6e3omacHOro oOpa3a JKU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3nYecKOMy MU TCHUXHYECKOMY 3/I0pOBBIO, OCO3HAHUE LEHHOCTU COOJIIOJCHUS
mpaBui1 0€30MaCHOIO MOBEECHUS MPU paboTe C BEIIECTBAMU, a TAKXKE B CUTyalUsX,
YTPOXKAKOUIUX 310POBBIO U KU3HU JHOJEH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MOJydaeMble MPU M3YUYCHUH XUMUU, JJIS
pelLIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEW PUPOIHOU CPENOH, ISl ITOBBILICHUS
YPOBHSI  JKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHHUS TJ00aIBLHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJEeM WM TMyTeW WX PEIIeHHs MOCPEJACTBOM METOJ0B XHMHH,
HKOJIOTUYECKOTO MBINUICHUS, YMEHUS PYKOBOJACTBOBATHCS MM B TO3HABATEIHHOM,
KOMMYHUKATUBHOMN U COLMAIIBHOU MPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpeaMeTHBIX PE3YNbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHHA MHPOBO33PEHUS] OOLIEHAYyYHbIE TOHSATUS (3aKOH, TEOpHs,
OPUHIIUI, TUIIOTE3a, (haKT, CUCTEMA, MPOLIECC, SKCIEPUMEHT U JPYroe.), KOTOphIe
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETax W TMO3BOJSIOT Ha
OCHOBE 3HaHUI W3 ATUX NPeaMETOB (HOPMUPOBATH MPEACTABICHUE O LIEIOCTHON



HAay4YHOW KapTHHE MHUPA, U YHUBEpCAJIbHBIC ydeOHbIE NeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHUBHBIC, DPETYJISATHBHBIC), KOTOpPBhIE OOecmeunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHUIO Yy4eOHOM
JESITEIIbHOCTH.

Ilo3naBaTebHbIE YHUBEPCAIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble Jiornyeckue a1eicTBUA:

YMEHHSI HCMOJIb30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUSI TPU OCBOCHHUH
3HAHWI: PacKPhIBaTh CMBICT XUMHYECKUX TOHATHHA (BBIACIATh WX XapaKTEPHBIC
NPU3HAKK, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS JIJIsl OOBSICHEHUS OT/JIEIBHBIX (PAKTOB U SBJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIUU XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUi,
YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YEHUS,
CTPOUTH JIOTUUECKUE PACCYXJEHUS (MHIYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUYEHUS;

yMEHUE TMPUMEHSITh B IIPOIlECCe I[IO3HAHMUS TMOHATUSA (MPEIMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJCIIH, UCIIOIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMHUKM MOJICJIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ JJIEMEHTa), XUMUueckas (opMmyra U ypaBHEHHE
XUMHUYECKON PEeaKIuu — MpU PElIeHUH y4eOHO-TI03HABATEIbHBIX 3371a4, C YUYETOM
ATUX MOJICNIbHBIX TPEICTABICHUN BBISBISATh M XapaKTEPU30BaATh CYIICCTBEHHBIC
MPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUYECKHUX BEIIECCTB M XUMUYECKUX PEaAKITHH,
BBISIBJISITh ~ OOIIIME  3aKOHOMEPHOCTH, TPUUYMHHO-CIICJCTBEHHBIE CBSI3M WU
IPOTUBOPEYHS B U3YIAEMBIX MPOIECCAX U SIBICHUSIX.

ba3zoBble ucciieoBarebCKue 1eiCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHWA, a TaKKe B KayeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOpPETEHUE OIbITa MO TUTAHUPOBAHUIO, OPTaHW3AIMU M TMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalJIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yiabTar, GopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUSI, COCTABIISITH OTUET
0 MPOJIeNIaHHOM padoTe.

Pab6ora ¢ undpopmanmeii:

yMEHUE BBIOWpATh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH HHGOPMAIIHIO
pPa3JIMYHBIX BUJIOB U (POPM MPECTABICHUS, MTOTYyUYaeMYyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMyJISIpHAsL  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUsA, CIPABOYHBIE
mocoOus, pecypcel MHTepHETa), KPUTHYECKH OIEHWBATH MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIuio;



yYMEHHE MPUMEHATh Pa3INYHbIE METOJbl W 3aMpoChl MPU MOUCKE U OTOOpE
MH(GOPMALIMM U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX IS BBINOJHEHUS
yueOHBIX U MO3HABATEIbHBIX 3a7a4 ONpeeIEHHOr0 TUIIa, MPUOOPETEHHUE OTBITA B
0o0JlaCTH  MCHOJIb30BaHUsI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO UCIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBieHusT HHPOpMAI U
WUIFOCTPUPOBATh pEHIaeMble 3alaud  HECIIOKHBIMU CXEMaMH, JuarpaMMaMu,
IpyruMu popmMamMu rpadKu U UX KOMOHWHALMSIMU;

yMEHUE UCIOJIb30BaTh M aHaJIM3UpOBaTh B Tpolecce ydyeOHOU W
MCCJIEI0BATENbCKON JEATEIbHOCTH MH(POPMALUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTa HA COCTOSHUE OKPYKAIOIIEW MPUPOIHOU
Cpelbl.

KoMMyHHKaTHBHBIE yHUBEPCAJIbHbIC Y4eOHbIE JeHCTBHA:

yMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJ€ Juanora W (Wiu) JUCKYCCHH) IIO
CyumiecTBy  oOCyxgaeMol  TeMbl, (OpPMYyJIUpPOBATh  CBOM  IPENJIOKEHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUS  NPEJICTABIATH  IOJYYECHHBIE  pE3yJbTaTbl  I1O3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
pE3yNbTaTOB BBHINOJHEHUS XMMHYECKOTO JKCIIEpUMEHTa (J1Ja0OpaTOPHOIO OIbITa,
Ja00paTopHOM PabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTpPYJHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
NO3HABATEJILHOM M MCCIIENOBAaTEIbCKOM  JESATEIIBHOCTH NP PELICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE Yy4yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuuii (00Cyx aeHusi, OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMbD», KOOPAUHALMUS
COBMECTHBIX JEHCTBUM, ONPENCIICHHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBINIOJIHEHHOHN paboThI U JpyTHeE).

PeryisiTuBHbIE yHUBEpCAJIbHbIE YUeOHbIE 1eiCTBUS:

YMEHUE CaMOCTOSTENIbHO OINPENEsITh LENH JeATebHOCTH, TUIAaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesTEeIbHOCTh, BHIOUpaTh Hanbonee 3PpPeKTUBHbIE CIIOCOOBI pelleHrs YYeOHbIX U
MO3HABATENbHBIX 3a/1a4, CaMOCTOSITEIbHO COCTABJISITh WJIH KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEUCTBUWA TNPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIy4YEHHUsI HOBBIX 3HAHMHA 00 M3ydaeMbIX OOBEKTaxX — BEUIECTBaX U PEaKLUsX,
OLICHUBATh COOTBETCTBUE IOJIYYEHHOTO pE3ysbTaTa 3asBICHHOW 1€, YMEHUE
UCII0JIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, ITPEAJIaracMbl€ B YCJIOBUM 3aJJaHUMN.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX PE3YNbTATOB [0 OCBOEHHUIO 00S3aTEIBHOIO
COJIep)KaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepaibHOH pabouell mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHHUS M CHOCOObI



nercTBul, crnenuduueckue JUIA  IpeAMeTHOM oOnacth  «XUMUS», BHUIBI
NEATEIBHOCTH 10 IOJYYEHWI0 HOBOI'O  3HAaHMs, €r0  HHTEpIpPETalnH,
peoOpa30BaHUIO U PUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CHUTYaLlHAX.

K xoHiry oOyuenus B 8 kyiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE

JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

e pPaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oIHOpOAHAS M HEOJHOPOAHAS ), BAJICHTHOCTh, OTHOCUTENIbHASL ATOMHAS U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpPHas Macca,
MaccoBast 10J1s1 XUMUYECKOTO JIEMEHTA B COCAMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHMCJIOTa, OCHOBAaHME, COJIb, IEKTPOOTPULIATEIIBHOCTh, CTEICHb
OKHUCJICHUSI, XUMHUUYECKasl PeaKius, KiacCU(UKAIUS pPEeaKIui: peakiuu
COCAMHEHNs, PEaKUUU pPAa3JIOKEHUs, PEAKIUU 3aMELICHUs, PEaKIUu
o0OMeHa, K30- U SHJIOTEPMHUECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakiuu,
AIpO aTroMma, JJIEKTPOHHBIN CJOW aroma, aTOMHas OpOUTalb, pPaguyc
aToMa, XUMHUYECKasl CBS3b, MOJISIPHAs W HEMOJSpHAs KOBAJICHTHasl CBS3b,
WOHHAs1 CBA3b, MOH, KATUOH, aHWOH, PACTBOP, MAccoBas JIOJS BEIIECTBA
(TIpolieHTHAsl KOHIICHTpAIsi) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKHUX TIOHATHUM U
IPUMEHSTh 3TU NOHATHUSA IPY ONMMCAHUU BEUIECTB U UX MPEBPAILICHHUII;

* ICII0JIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIEHUsI (JOPMYJI BELLIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKIINI;

¢ ONIPENEIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHUSX,
CTENEHb  OKUCJEHMsSI  JJEMEHTOB B  OMHApHBIX  COEIMHEHUSX,
IIPUHAUICKHOCTh BEIECTB K OIPEACIEHHOMY KJIACCy COCAVUHEHUN I10
dbopmynam, BHA XUMHUYECKOW CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPTaHUYECKUX COEIUHEHHUSIX;

epackpeiBaTh cMmbicn llepuomumueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh TNOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX DJIEMEHTOB OT MX MoJjiokeHusa B llepronnueckou cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOTaapo;

eONUCBHIBATh M XapakTepu3zoBaTh TabmuuHyto ¢opmy Ilepuonnueckon
CUCTEMBl XHMMHMYECKHX DJJEMEHTOB: pa3iuyaTb IOHATUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJbIIME TEPHUOJIbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE€ HMMEIOTCS B
tabinue «llepuoanueckass cucremMa XuMHuueckux saeMeHtoB [l W.
MenneneeBay C 4YHMCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsia sapa, oOlee YUCIo MEKTPOHOB
U paclpeiesieHle X MO0 3JIEKTPOHHBIM CII0SIM);

e KJIACCH(PUITUPOBATh XUMHUYECKHUE DJIEMEHTHI, HECOPTraHWYECKHE BEIIECCTBA,
XUMHUYECKUE peakiuu (M0 YUCIYy WM COCTaBy YYaCTBYIOIIMX B pEaKlUU
BEILIECTB, 0 TEIIOBOMY A (PeKTy);

e XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XWMUYECKHE CBOICTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MIOJATBEPKIasi OMMCAHUE TTPUMEPAMHU MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

« IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX KAa4ECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTCKAHUS XUMUYCCKAX IIPEBPAIICHUHA B
Pa3ITUYHBIX YCIOBUSX;

 BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MAacCOBYIO JIOJII0 XHUMHYECKOTO »JjeMeHTa 1o ¢GopMyse COEeIUHEHHS,
MAacCOBYIO JIOJIO BEIECTBA B pPacTBOpPE, MPOBOJAUTH Pacu€Thl MO
YpaBHEHUIO XUMUYECKON PEaAKITNN;

« IPUMEHATh OCHOBHBIE OTEpAIlMK MBICIUTEIBHON JEATEIPHOCTU — aHAIIU3 U
CHUHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTeMaTHU3aIlI, KiacCu(pHUKaIUIO,
BBISIBJICHUE TMPUYMHHO-CIICACTBEHHBIX CBSI3ed — JIsl U3YYCHHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBCHHO-HAYYHBIE METOIbI
MO3HAHUS — HAOIIOJCHUE, W3MEPECHHE, MOJCIUPOBAHHUE, DKCIICPUMEHT
(peaJIbHBI 1 MBICIICHHBIN );

e CIIEZIOBATh MPaBUJIaM TOJIb30BAHUSI XUMHUYECKOU TTOCYI0N U 1ab0paTOpHBIM
o0opynoBaHWEM, a TaKXe TpaBWiIaM oOOpalleHus C BEIIeCTBAMU B
COOTBETCTBHUM C MHCTPYKIHMSIMH TIO BBITOJHEHUIO J1a0OpaTOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHUI0O U COOMpPAaHUIO Ta3000pa3HbIX
BelIeCTB (BOJOpOAA M KHCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM JOJIEW PACTBOPEHHOIO BEWIECTBA, INIAHUPOBATH
¥ TIPOBOJUTH XMMHUYECKHE IKCIIEPUMEHTHI TI0 PacllO3HaBaHUIO PacTBOPOB
IIeJIOYCH W KHUCIOT C MOMOIIBI0 MWHIUKATOPOB (JIakMyc, (eHOI(TaNICHH,
METHJIOPAHXK U APYTHE).

K xony oOydenns B 9 kiacce mpeIMeTHBIC PE3yIbTaThl HA 6a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIONITUXCSI YMEHUI:

e PaCKpbhIBaTh CMBICI OCHOBHBIX XUMHYECCKHUX TIOHATHN: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKyjla, WOH, KaTHOH, aHHMOH, IPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJIEHTHOCTh, JJIEKTPOOTPHUIATEIHHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKasl PEaAKIUsl, XUMUYECKast CBsA3b, TEIIOBOU A EKT
peakluu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DIIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAIMS, PEaKIMU HOHHOTO
oOMeHa, KaTalu3aTop, XUMUYECKOE paBHOBecHE, OOpaTUMble U



HeoOpaTUMbIE PEaKIUuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHCIEHWE W  BOCCTAHOBJICHHE,
ajoTponus, aMmGpOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/lInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METaIIOB,
CIUIaBbl, CKOPOCTb XWUMHYECKOW pPEaKUWW, NPEleIbHO JOMyCTHUMast
koHueHtpanus [I/IK BemecTsa;

e WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATUHA H
MIPUMEHSThH ATU NOHSATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAILICHUII;

* ICTIOJIH30BaTh XUMHUYECKYIO CHMBOJIUKY JIJIsi COCTaBJIeHUs (hOPMYJI BEILIECTB
Y YPaBHEHUM XUMHUYECKUX PEAKIIUIA;

e OTIPEAENATh BAJEHTHOCTh M CTENEHb OKUCJICHUS XUMHUYECKUX JJIIEMEHTOB B
COCIMHEHMSIX PpA3JIMYHOTO COCTaBa, NPUHAMIECKHOCTh BEHIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUA XUMHUYECKON
CBs3U (KOBaJCHTHas, WOHHAs, METAJUIMYECKas) B HEOPTraHWYECKUX
COCIMHEHUSIX, 3apsij MOHA M0 XUMHUYECKOU (opmysie, XxapakTep cpeabl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCAMHEHHH, THI KPUCTALTMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

epackpeiBaTh cMmbicn llepmogmueckoro 3akona J[. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHWE: OINUCHIBaTh W XapaKTEPHU30BATh
Tabnnunyto ¢opmy Ileproanueckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynma (A-rpynma)y U «moOouyHas
noarpymnmna (b-rpymnma)», manbie ¥ OONbIIME TMEPUOABI, COOTHOCUTH
0003Ha4YEHUsI, KOTOpPhIE MMEIOTCA B MEPUOJUYECKON Tabiuie, ¢
YUCJIOBBIMU  XapaKTePUCTUKAMH  CTPOCHMUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsiag  sjpa, oOIlee YHCIO BJIEKTPOHOB H
pacmpenenieHue WX 10 DJIGKTPOHHBIM CJIOAM), OOBICHATH 0OIIue
3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB 3JIEMEHTOB U UX COCJUHEHUHN B
npenenax MallbIX NMEePUOJIOB U TJIABHBIX MOJATPYIIl C YYETOM CTPOEHUS UX
aTOMOB;

e KJIACCH(PUITUPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy YYacTBYIOUIMX B PEAKIUU
BEILIECTB, MO TEIJIOBOMY A(PdEeKTy, M0 U3MEHEHUIO CTETNCHEH OKHCIICHUS
XAMHYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATH) OOLIME M CHEHU(PUYECKUEe XHUMHYECKUE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEUIECTB, MOJATBEPXKAAsl OIUCAHUE
IpUMEpaMHU MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIUM;

e COCTABJISITh YPABHEHHUS DJIEKTPOJIUTUUECKON AUCCOIUALIMNA KUCIIOT, IIEI0YEH
U COJIEH, TIOJIHBIE M COKpAILIEHHBIE YPaBHEHUS PEAKIIM HOHHOTO 0OMEHa,



ypaBHEHHS peakiyii, MOATBEPXKIAIOUINX CYIIECTBOBAaHHE TI'€HETUYECKOI
CBSI3U MEXX/y BEIIECTBAMU Pa3IMYHBIX KJIACCOB;

ePacKpbIBaTh  CYIIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIHIA
MOCPEICTBOM COCTABIJICHUS JICKTPOHHOTO OalaHca dTUX PEaKIIHIA;

* [IPOTHO3HPOBATh CBOWMCTBAa BEIIECTB B 3aBHCHUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH TPOTEKaHUS XUMHUYECKHX IMPEBPALICHUI B pa3IUYHbIX
YCIIOBUSIX;

* BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAaccChl BEIECTB,
MAacCOBYIO JIOJII0 XHMHYECKOTO J3JIeMEHTa Mo (opmyse CcoeauHEeHUs,
MacCOBYIO JIOJIIO BEIIECTBA B pPACcTBOpE, MPOBOAUTH pPacdyEThl TIO
YPaBHEHHUIO XUMHUYECKON PEaKIIHH;

 COOJII0IaTh IPAaBUJIA MOJIB30BAHUSA XMMHUYECKOW MOCY/10M M 1a00paTOpHBIM
o0opynoBaHuEM, a TakkKe INpaBwia oOpallleHuss C BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKIMSAMH IO BBIIOJHEHUIO JaOOPaTOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHI0 W COOMPaHHUIO Tra3000pa3HbIX
BEIIECTB (AaMMHUAKa U YIJIEKUCIIOTO rasa);

* [IPOBOJUTH PEAKINH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB PA3IUYHBIX
BEIIECTB: pAcHO3HaBaThb ONBITHBIM IMYTEM XJIOPHUA-, OpPOMMI-, HOAMI-,
kapOonat-, Qocdar-, cunukar-, cynbdar-, THIPOKCUA-HOHBI, KATUOHBI
aMMOHHS W HMOHBI H3yYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

* [IPUMEHSTh OCHOBHBIE ONEpAIlMi MBICIUTEIbHOW NEATENIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0000IlleHHe, CHUCTEeMAaTU3allui0,  BBISIBJICHUE
MPUYNHHO-CJICICTBEHHBIX CBA3€H — IS WM3YYCHHs] CBOWCTB BELIECTB H
XUMHUYECKUX PEaKIMii, €CTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUSA —
HaOJI0IeHNe, U3MEPEHHEe, MOJETUPOBAHUE, HKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBO 4acoB
Ne HaumMeHnoBaHue pa3iesioB u JnextpoHHble (HuGpoBbIE)
KoHTpoJbHbIE IIpakTyeckune
n/n TeM NMPOrpamMmMbl Bceero o0pa3zoBaTesIbHbIC PeCypChI
padoThbI padoThI
Pa3nea 1. IlepBoHaya/ibHbIe XUMHYECKHE TOHSTHSA
Xumusa — BakHas 00JacThb

11 €CTECTBO3HAHUS U 5 ’ bubmmoreka 1HOK

' MPaAKTUYECKOU IeSITENBHOCTH https://m.edsoo.ru/7f41837¢

Jea0BeKa

12 BemecTtBa n XuMnueckue 15 | bubmuoteka 1IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Uroro no pazneny 20

Pa3znen 2. BaxHeiimne npeacTaBuTe I HEOPraHMYeCKHUX BelIeCTB
21 Boznyx. Kucnopon. ITonarue 6 bubmmnorexka ITOK

) 00 oxcumax https://m.edsoo.ru/7f41837¢
29 Bonopona. ITonstue o kuciorax g | bubnuorexa I{OK

) H COJISIX https://m.edsoo.ru/7f41837¢
23 Boga. Pactopsl. [Tonsitue 06 5 | | bubmuotexka 1IOK

) OCHOBAHHAX https:/m.edsoo.ru/7f41837c
24 OcHOBHBIE KJIACCHI 1 | | bu6muorexa LIOK

' HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837¢c

Wroro no pazgeny 30

Pa3pnen 3. Ilepuoanuecknii 3axoH u [lepuoauueckasn cucrema xumnieckux iemeHToB J[. U. MenaeneeBa. CTpoeHue aToMOB.

XumMnueckas cBs3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbLHbIE peakumu
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Ilepnognuecknil 3aKOH U
a1 [Iepuonuueckas cucrema 7 bubmuorexa IJOK
' XUMHUYECKHUX deMeHToB []. 1. https://m.edsoo.ru/7f41837c
MenpneneeBa. CrpoeHue atoma
XUMHAYECKAsI CBS3b. Eub OK
32 OKuCIUTENBHO- 8 nomHotexa I
https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE pEaKIUU
b K
Uroro no pazgeny 15 nommorexa O
https://m.edsoo.ru/7f41837¢c
PeszepBHOe Bpems 3 bubmmorexa LIOK
p P https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO YACOB 1O 68 5
I[NTPOIT'PAMME
9 KIIACC
KoanuectBo 4acos JJIeKTPOHHBbIE
HavumMeHoBaHMe pa3iesioB M TeM (uudgposbie)
Ne /i Konrpoabubie | IIpakruyeckue
NMporpamMmabl Bcero o0pa3oBaTesibHbIE
padoThI padoThbI
pecypcbl
Pa3zpnen 1. BemecTBO M XMMH4YecKHe PeaKIul
11 [ToBTOpenue u yrinyOneHue 3HaHUI 5 1 bubmorexa [IOK
' OCHOBHBIX pa3fesoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6morexa LIOK
' peaknuit https://m.edsoo.ru/7f41a636
1.3 DNEeKTPOIUTUYECKAST JTUCCOIUAIINS. 8 1 1 bubmoreka [IOK
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XUMHUYECKHE peaKIMU B pacTBOpax

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

Hroro no pazneny 17
Pazpnen 2. HemeTanibl U UX cOeTUHEHMS
51 OO01mas XxapakTepuCTHKAa XUMHYECKUAX 4 bu6morexa 1IOK
' anemeHToB VIIA-rpynmsl. ["anorens https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTUKa XUMHUYECKUX
2.2 sanemeHTOB VIA-rpynmel. Cepa u eé 6 bubmmorexa HOK
' PyHITHL 2-¢p https://m.edsoo.ru/741a636
COCTMHCHUS
OO0m1ast XapakTepUCTHKAa XUMHUYCCKHX
bubmuoteka 1IOK
2.3 aneMeHToB VA-rpymimbl. A3ot, hochop u ux 7
https://m.edsoo.ru/7f41a636
COCJTMHECHUS
OO611as XapaKTepUCTUKA XUMUYECKHUX
o et xap v Ap v . Bu6muorexa LIOK
. 3JICMCHTOB -TpyNIbl. YTIepoa u
. Py poA https://m.edsoo.ru/7f41a636
KpPEMHUW U UX COSTUHEHUS
Hroro no pazneny 25
Pa3pnen 3. MeTa/ljibl M UX COeITUHEHUS
bubnmunoreka 1IOK
3.1 06 i 4
HHE CBOHCTBA MCETAILIOB https://m.edsoo.ru/7f41a636
3.2 BaxHele MeTauibl U UX COEANHEHUS 16 bubmorexa HOK
https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pa3nen 4. Xumus n okpy:kawmasi cpea
bu6mmoreka 1HOK
4.1 BemiecTBa u MmaTepuaibl B )KU3HU YETOBEKa 3
https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
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bubmuorexa 1IOK
PezepBHOE Bpemst 3
https://m.edsoo.ru/7f41a636
OBILEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 4 7
IMOYPOYHOE INVNTAHUPOBAHUE
8 KUIACC
KoauuecTBo 4acos DJIEKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka KoHTpoJibHbIE IIpakTnyeckne
n/n Bcero H3YyYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
IIpenmer xumuu. Posb xumuu B | bubmmorexa LIOK
’KM3HU yesioBeka. Tena u BelecTna 01.09.2025 | https://m.edsoo.ru/ff0d210c
IlousTHe 0 METOIAX ITO3HAHHUS B | bubmorexa 1{OK
XUMUHU 05.09.2025 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas pabora Ne 1 «IIpaBuna
paboThI B 1abopaTopuu U MPUEMBI | bubanorexka LHOK
oOpamnieHus ¢ 1ab0paTOPHBIM 08.09.2025 | https://m.edsoo.ru/ff0d23dc
o0opyaOBaHHEM»
Yuctele BemiecTBa U cMmecu. CrrocoObl 1 bubnuorexa 1HOK
pas3JiesieHus cMecei 12.09.2025 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
«Pa3zgenenue cmeceil (Ha npumepe 1 brbmmorexa LIOK
A ' LHa npuMep 15.09.2025 |  https://m.edsoo.ru/ff0d28c8
OYMCTKH MOBAPEHHOM COJIN)»
bubnuorexa 1HOK
ATOMBI U MOJIEKYJIbI 1
19.09.2025 | https://m.edsoo.ru/ff0d2a6¢
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XUMHYECKUE DIIEMEHTHI. 3HAKU

Bbubmuorexa 1{OK

3aMelIeHus, oOMeHa)

7
(CUMBOJIBI) XMMHYECKHX DJIEMEHTOB 22.09.2025 | https://m.edsoo.ru/ff0d2be8
8 IIpocThie U ClIOXKHBIE BEIIECTBA brbmmorexa LOK
P . . 26.09.2025 | https://m.edsoo.ru/ff0d2a6¢
bubnuorexa 1HOK
9 ATOMHO-MOJIEKYJIIPHOE YYEHUE
29.09.2025 | https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumudeckas popmysia. BameHTHOCTD bubnmorexa LOK
pMYyJId. 03.10.2025 https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX DJIEMEHTOB
1 OtHocuTeNnbHas aTOMHAas Macca. bubnnorexa 1IOK
OTHOCHUTENbHAS MOJIEKYJIIpHAs Macca 06.10.2025 | https://m.edsoo.ru/ff0d323¢c
12 MaccoBas g0 XUMAYECKOTO bubnuorexa 1HOK
3JIEMEHTA B COEIUHEHUH 10.10.2025 | https://m.edsoo.ru/ff0d350c
13 Konuuectro Bemectra. Mosib. bubnuotexa 1{OK
MoumnsipHas macca 13.10.2025 | https://m.edsoo.ru/ff0d5230
14 du3nyecKrue U XUuMHUYEeCKHUE SIBICHUS. bubmorexa 1{OK
XuMudeckas peakiusi 17.10.2025 | hittps://m.edsoo.ru/ff0d37fa
15 IIpu3Haky 1 yci10BUS NPOTEKAHUS bubnuorexa LIOK
XUMHMYECKHUX PEaKLHI 20.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MacChl BEIECTB. bubnmnorexka [IOK
XHWMHUYECKUE YPaBHEHMS 24.10.2025 | https://m.edsoo.ru/ff0d3b88
Bprurcnenus KoJm4ecTBa, MacChl
17 bubnnotexa 1{OK
B TBa I aBHCHUSIM
CHICCTEA MO ypasHen 07.11.2025 |  hitps://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKITHi
Knaccudukanus XumMudecknx
18 €aKIui (CoeTMHEHUS, PA3I0KEHUS bubmmorexa LOK
peaidt 9 P ’ 10.11.2025 | https://m.edsoo.ru/ff0d3f34
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M. B. JIoMOHOCOB — y4€HBIN-

Bbubmuorexa 1{OK

1 .
? SHIEKTOMEAHCT. Obobmete i 14.11.2025 | https://m.edsoo.ru/ff0d40c4
cUCTEMAaTU3alHsI 3HAHNUI
20 KonTtponbHas padora Nel o Teme bubnunorexa 1IOK
«BemecTBa 1 XUMHYECKUE PEAKITUN 17.11.2025 | https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. CocraB
21 Bo3ayxa. Kucnopo 3JIEMEHT U bubmmorexa LOK
YR poX 21.11.2025 | https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
dusnyeckre 1 XUMHUUECKHUE CBOMCTBA
22 KHUCIopoJia (peaKkiuu OKUCICHUS bubnmorexa HOK
poaa (peartt ’ 24.11.2025 | https://m.edsoo.ru/ff0d4614
ropenue). [Touarue 06 okcumax
Crioco0BI MOJIyYEeHHsT KUCIopoaa B
23 JabopaTopuu IZI; OMI)IHIJICHEOCTI/I bubmorexa HOK
paTop P ' 24.11.2025 | https:/m.edsoo.ru/ff0d497a
[Ipumenenune kuciopoaa
TermnoBoi 3P heKT XuMHIESCKON
24 peakiuu, NoHATHE O bubanoreka LIOK
TEPMOXUMHYECKOM YPaBHEHHU, 3K30- 28.11.2025 | https://m.edsoo.ru/ff0d4790
Y SHAOTEPMHUYECKUX PEAKIIUIX
Tomnuso (HedTh, yrojib U METaH).
25 3arpsi3HeHHe BO31yXa, CIIOCOOEI €Er0 bubmorexa HOK
p yxa, 01.12.2025 https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITonyyenne u cobupaHue Kuciopoaa bubmorexa HOK
y . P poaa, 05.12.2025 https://m.edsoo.ru/ff0d4ae2
M3y4eHUE ero CBOHCTBY
7 Bonopon — aneMeHT u npocroe bubnuorexa 1IOK
BemiecTBo. Haxoxaenue B mpupose 08.12.2025 | https://m.edsoo.ru/ff0d4dd0
)3 duzndecKrue 1 XUMHUYECKHEe CBOMCTBA bubmunoreka 1HOK
Bogopoja. [IlpuMenenue Bogopoaa 12.12.2025 | https://m.edsoo.ru/ff0d4dd0
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29

ITonsiTHE O KHCIOTaX U COMIAX

Bbubmuorexa 1{OK

15.12.2025 | https://m.edsoo.ru/ff0d50d2

30 CniocoOpbl MoTy4eHus BOJIOPOIa B bubnmorexa 1IOK
nmaboparopuu 19.12.2025 | https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 mo Teme

31 «ITomyuenue u coOupanre BOI0poa buomorexa HOK

" 1P AOPOAa, 22.12.2025 | https//m.edsoo.ru/ff0d4f42
W3y4eHUE ero CBOHCTBY

0 MonsipHblii 00bEM Ta30B. 3aKOH bubnnoreka 1IOK
ABorajpo 26.12.2025 | https://m.edsoo.ru/ff0d542e
Breraucnenust o00b€Ma, KOJIMYECTBA

33 BEIIIECTBA ra3a Mo €ro M3BECTHOM bubmmorexa LOK

B ony 12.01.2026 |  https//m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIEeCTBA WIN 00BEMY
Beraucnenust 00EMOB T'a30B I10

34 ABHEHUIO PEAKIIMU Ha OCHOBE bubnrorexa LOK
yp B peaxtl N 16.01.2026 | https://m.edsoo.ru/ff0d5708
3aK0HA OOBEMHBIX OTHOIICHUH T'a30B
duznyeckre 1 XUMHYECKHE CBOMCTBA bubnuorexa 1HOK

35
BOJIBI 19.01.2026 | https://m.edsoo.ru/ff0d587a

36 Cocras ocHoBaHuil. [TonsTue 06 bubanorexka LIOK
WHIUKATOpax 23.01.2026 | https://m.edsoo.ru/ff0d59e2
Bona kak pacTBOpHUTEIb.

37 HacprlmnieHHble 1 HEHACBIIIEHHBIE bubnuorexa 1HOK
pacTBopbl. MaccoBasi 10Jisl BEIIECTBA B 26.01.2026 | https://m.edsoo.ru/ff0d5b40
pacTBope
[IpakTrueckas padota Ne 5 o Teme

18 «[IpuroroBiaeHue pacTBOPOB C bu6motexa 1IOK
onpenenéHHON MacCOBOH 1oJIen 30.01.2026 | https://m.edsoo.ru/ffO0d5eba
pacTBOPEHHOTO BEIIECTBA»

39 KonTtponbnaas padora Ne2 o Teme bubnnotexa 1{OK
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«Kucnopoa. Bomoposn. Boma» 02.02.2026 | https://m.edsoo.ru/ff0d6342
40 OKcHUIIBI: COCTaB, KiIacCUDUKAIT, bubnuorexa 1{OK
HOMEHKJIaTypa 06.02.2026 | https://m.edsoo.ru/ff0d664e
ITonyueHue u XUMHUYECKHUE CBOKWCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX brbmmorexa LOK
’ P 09.02.2026 |  hitps://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cOCTaB, KiaccupuKarus, bubnmorexa 1HOK
HOMEHKJIaTypa 13.02.2026 | https://m.edsoo.ru/ff0d67ca
43 [TonydeHue u xUMHUUYECKHUE CBOWCTBA bubnnorexa 1IOK
OCHOBaHUU 16.02.2026 | https://m.edsoo.ru/ff0d67ca
m Kucnotsr: coctas, knaccudukanus, bubnnoreka 1HOK
HOMEHKJIaTypa 20.02.2026 | https://m.edsoo.ru/ffOdfee2
45 [TonydeHue n xUMHUUECKHE CBOWCTBA bubnnorexa 1IOK
KHUCJIOT 23.02.2026 | https://m.edsoo.ru/ffOdfee2
Comm (cpennue): HOMEHKIIaTypa,
46 cnocoébfnon zHHﬂ XHMquzE;e bromorexa LOK
: YHCHIL, 27.02.2026 | httpsi/m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTnueckas pabora Ne 6. Pemenue
47 SKCIIEPUMEHTANIbHBIX 3a7a4 10 TeME bubanorexka LHOK
«OCHOBHBIE KJIACChl HEOPTraHUYECKUX 02.03.2026 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
43 I'enernueckas CBsI3b MEXKy KI1acCaMH bubnuorexa LIOK
HEOPraHWYECKUX COCTUHECHUHN 06.03.2026 | https://m.edsoo.ru/00ad9a50
49 O06001eHne U cucTeMaTH3aIus bubnnorexa 1{OK
3HaHUH 09.03.2026 | https://m.edsoo.ru/00ad9cb2
Konrtponbnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX buomorexa TIOK
P 13.03.2026 | https://m.edsoo.ru/00ad9ela

coequHeHuit"
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[TepBble MONBITKY KIacCHPUKANN

Bbubmuorexa 1{OK

1 L
> HUMIFICCITN STCMEITOB. TIOMATHE 0 16.03.2026 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHbIX 3JIEMEHTOB
Ilepnognueckunil 3aK0OH U
52 [leproanueckas cucteMa XUMHYECKUX brbmmorexa LOK
PHOA 20.03.2026 | https://m.edsoo.ru/00ada52c
aneMmeHToB [l. 1. MenaeneeBa
53 [Tepuonpl, TpymIibl, TOATPYIIILI bubmmorexa LOK
PHOABL TPYHIEL, HOATPY 23.03.2026 | https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX bubnnorexka 1HOK
sanep. M3oTomnsl 27.03.2026 | https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTPOHHBIX 000JI0YeK
55 aToMOB 3JieMeHTOB [lepuoanueckoi bubmmorexa LIOK
PHOA 06.04.2026 | https://m.edsoo.ru/00adabbc
cuctemnl [. 1. MeHnneneeBa
XapakTepucTUKa XMMUYECKOTO
56 3JIEMEHTA MO €ro NOJ0XKEHHUIO B bubnnorexa 1{OK
ITepuonuueckoit cucreme [l. W. 10.04.2026 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue Ilepnoauueckoro 3akoHa
57 IUIs pa3BUTHS HAYKH U IPAKTHKH. [I. bubnmnorexka [IOK
U. MenneneeB — yu€HbIi, Neaaror u 13.04.2026 | https://m.edsoo.ru/00ada96e
rpakJJaHUH
PesepBHbIil ypok. O600menue u
P P N bubmmorexa 1{OK
58 cucTeMaTu3anus 3HaHuH /
. 17.04.2026 | https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmposepouHnas pabora
Kontponbnas padora Ne4 o teme
59 «Ctpoenue aroma. XuMHUYeCKast bubanorexa LIOK
cBs13b» / Beepoccuiickas mpoBepoyHas 20.04.2026 | https://m.edsoo.ru/00adb486

pabora
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60

DNeKTpOOTPULATEIBHOCTh aTOMOB

Bbubmuorexa 1{OK

XUMHUUYECKUX DJIEMEHTOB 24.04.2026 | https://m.edsoo.ru/00adaab8
bubnmorexa 1IOK
01 Horiast XUMHECKas CBA3D ! 27.04.2026 https://m.edsoc])_.[ru/OOadac34
62 KoBasienTHas nonsipHast Xumuyeckast 1 bubnnorexa 1IOK
CBsI3b 04.05.2026 | https://m.edsoo.ru/00adaab8
63 KoBanentnas nenomnsipHas | bubnunorexa 1IOK
XHUMHYESCKasA CBSI3h 08.05.2026 | https://m.edsoo.ru/00adaab8
Bubmuorexa 1IOK
64 Crenens oxucenns ! 11.05.2026 https://m.edSO(])_.[ru/OOadanS
65 OKHCIIHTEIbHO-BOCCTAHOBUTEIIBHEIC 1 bubmorexa 1{OK
peakiuu 15.05.2026 | https://m.edsoo.ru/00adb076
Bubmuorexka 1IOK
06 ORHCIHTEINH I BOCCTAHOBHTEIH ! 18.05.2026 https://m.eds0(])_.[ru/00adb076
PesepBHbIil ypok. O60061eHNE U
67 CHCTEeMaTH3aIysI 3HAaHUH 110 TEME | bubmorexa 1{OK
«Ctpoenue aroma. XuMHUECKas 22.05.2026 | https://m.edsoo.ru/00ad9cb2
CBSI3bY
68 PesepBHblil ypok. O0001IeHNE U 1 bubanorexka LIOK
cHUCTeMaTH3aIug 3HAHUI 25.05.2026 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME
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9 KVIACC

KoanuectBo 4acon DJIeKTPOHHbIE
aTa nudpoBbie
Ne i/ Tema ypoka KoHnTpoJibHbIe IMpakTuyeckmne a ®p
Bcero H3Yy4eHUs o0pa3oBaTejbHbIE
padoTbI padoThI
pecypchbl
[Tepnonuueckuil 3aKoH.

! [Tepuonuueckas cucrema | bubaunorexa 1IOK
xuMudeckux syemeHToB Jl. U. 03.09.2025 | https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUYECKHX DJIIEMECHTOB 1 bubmmorexa HOK

. 03.09.2025 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NIEPHOIOB

3 Knaccudukamus n1 HoMeHKIaTypa ] bubnuorexa 1HOK
HEOPraHWYECKUX BEIIECTB 10.09.2025 | https://m.edsoo.ru/00adb7e2

4 Buabl XuMHU4YeCKON CBSA3U U THUIIEI | bubnuorexa 1HOK
KPUCTAINIMYECKUX PEUIETOK 10.09.2025 | https://m.edsoo.ru/00adbac6
KontponbHnas pabora Nel o Teme

5 IT o 7 1 1
«IToBTOpEHHE U yrioyOieHne 3HaHUH 17.09.2025
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiiacca»

6 Knaccudukanus XuMUIeCKUX | bubnmnorexka [IOK
peaxkiuii o pa3IuyHbIM MPU3HAKAM 17.09.2025 | https://m.edsoo.ru/00adbcb0
IToHsTHE O CKOPOCTH XUMHUYECKOUH

7 cakuu. [ToHITHE 0 TOMOT€HHBIX U 1 bubmmorexa HOK
PEAKIHH. 24.09.2025 https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIUIX
ITonsTHE O XNUMHUYESCKOM

8 aBHOBecHUH. DaKTOPHI, BIUSIONINE 1 bubmmorexa HOK
p ’ PbL, . B 24.09.2025 | https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUYECKOUN PEaKIuu 1
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MOJIOKEHUE XUMUYECKOTO
paBHOBECHS

OKHUCITNTEITEHO-BOCCTAHOBUTEIIHHBIE

Bbubmuorexa 1{OK

9
peaxuuu 01.10.2025 | https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUIECKON
10 ncconuanuu. CUILHEIE U CIIa0bIe bubsmorexa LIOK
A Hati. 01.10.2025 | https://m.edsoo.ru/00adcd68
3IIEKTPOJIUTHI
11 HMonuble ypaBHEHUS pEaKIUA bubmmorexa LOK
yp bearh 08.10.2025 https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
2 OCHOBaHMi B CBETE MPeICTaBIECHUN bubnnorexa 1IOK
00 3JIEKTPOIUTUYECKOMN 08.10.2025 | https://m.edsoo.ru/00add5d8
YCCOLIMAIINHN
XUMHUYECKUE CBOMCTBA COJIEH B
13 CBETE IPEIACTABICHUNA 00 bubmorexa LIOK
pel . 15.10.2025 https://m.edsoo.ru/00add8b2
AIEKTPOIUTHIECKON TUCCOIUAIIIN
14 ITonsiTue o ruapoM3e cojieit bubmmorexa LIOK
a 15.10.2025 | hitps:/m.edsoo.ru/00add9d4
5 O6o0meHne u cucTeMaTu3alus bubanoreka LIOK
3HAHUN 22.10.2025 https://m.edsoo.ru/00addd12
[Ipakruueckas padora Ne 1.
16 «PelieHue dKCIIepUMEHTAIBLHBIX bubmorexa HOK
p 22.10.2025 https://m.edsoo.ru/00addbfa
3a1au»
KonTtponbnas padora Ne2 o teme
17 «IIIEKTPOIMTUYECKAS TUCCOLIMALINS bubmorexa LOK
P A 1AL 05.11.2025 | https://m.edsoo.ru/00addecO
XUMHYECKHE PEaKIINU B pACTBOPaX»
18 OO01mmas xapakTepuCTHKA TaJIOTEHOB. bubanorexa 1IOK
XUMUYECKUE CBOMCTBA Ha MPHUMEPE 05.11.2025 | https://m.edsoo.ru/00addfe2
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xJiopa

Xnoposogoposa. CofisgiHasi KUCIOTA,

bubnuorexa 1HOK

19 RUMIFICCICHE CBOHCTBA, TOMYHCHHE, 12.11.2025 | https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpaxTuueckas pa6ota Ne 2 o reme
20 «ITonmydyeHne constHOM KUCIOTHI, bubmmorexa LOK
. . 12.11.2025 | https://m.edsoo.ru/00ade348
U3y4eHHUE €€ CBOMCTB»
Brruncnenus no ypaBHEHUSIM
21 XUMHYECKHX peaklUi, €CJIU OJIUH U3 bubnmoreia LOK
19.11.2025 https://m.edsoo.ru/00ade488
peareHToB AaH B U30bITKE
” OO0mmas xapakTepucTUKa AJIEMEHTOB bubnnorexa 1IOK
VIA-rpynnst 19.11.2025 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(PUKAIIUN CEPBI.
3 HaxoxneHue cepbl 1 €€ COeTUHEHU I bub6mmorexa 1HOK
B mpupojie. XUMHUYECKHE CBOUCTBA 26.11.2025 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoopo, CTpOEHHE, bubnmnorexka 1IOK
(bu3nYeCcKre ¥ XUMHUYECKHUE CBOMCTBA 26.11.2025 | https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHast KMCIOTa,
25 ¢dusnueckue U XUMHYECKHe bubmiorexa LIOK
. 03.12.2025 | https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHUE
XUMHYECKHE PeaKIuu, JIeKalue B
OCHOBE MPOMBIIIICEHHOTO CrIocoba
26 MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnuorexa 1IOK
XUMHUYECKOE 3arpsA3HEHUE 03.12.2025 | https://m.edsoo.ru/00adec8a
OKpYKAroIIeH Cpenbl COEAUHEHUSIMU
cepbl
27 Brruncnenue mMaccoBoit oM BBIXOJA bubnmorexa 1LHOK
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MPOJIYKTa PeaKIuu 10.12.2025 | https://m.edsoo.ru/00adec8a
OO0m1as XxapakTeprucTHKa SJICMEHTORB

)8 VA-rpynmsi. A3or, bubnunorexa 1HOK
pacrpocTpaHeHue B MPUPO/IE, 10.12.2025 | https://m.edsoo.ru/00adeea6
(r3UYecKUe U XUMHUYECKHE CBOMCTBA
AmMuak, ero pu3ndecKue u

29 XUMUYECKHE CBONCTBA, TOJIYyUYEHHE U bubnmorexa HOK

’ 17.12.2025 | https://m.edsoo.ru/00adf004
MIPUMEHCHUE
[Tpaktuueckas pabota Ne 3 o Teme
30 «[Tony4yenne ammMuaka, u3y4eHHe ero bubmorexa HOK
. 17.12.2025 https://m.edsoo.ru/00adf180
CBOWCTB»

31 A30THas KUCII0Ta, €€ PU3NICCKUE U bubnuorexa 1HOK
XHMHYISCKHE CBOMCTBA 24.12.2025 | https://m.edsoo.ru/00adf306
Hcnonp30BaHNE HUTPATOB U COJIEH
aMMOHWUS B KAUECTBE MHUHEPATbHBIX

32 yaoOpeHuii. XuMHuecKoe bubmorexa LOK

. 24.12.2025 https://m.edsoo.ru/00adf518
3arpsA3HEHUE OKPYKAIOIIEH CpeIbl
COCIVHEHUSAMU a30Ta
Dochop. Okcug pochopa (V) u
33 q)ocgopliiaﬂ Kncn(()i")ra, ((infnq(ecine u bubmmorexa LIOK

. 14.01.2026 | https://m.edsoo.ru/00adf68a
XHMHYECKHE CBOWCTBA, MOITYyUYCHUE
HcnonbszoBanue ¢pochaToB B

14 KauyeCTBE MHUHEPAIbHBIX YI00PESHHIA. bubnmnorexa [IOK
3arpsi3HeHrE TPUPOJHOU CPEIbI 14.01.2026 | https://m.edsoo.ru/00adfc20
docdharamu
Yraepona, pacnpocTpaHEHHE B

35 Hpnpzne,gnséiec;;erlngqucxne Brbmnorexa TIOK

21.01.2026 | https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxkcuasl yriiepoaa, ux Gpusn4ecKkue u

XAMHUYECKUE CBOMCTBA.

Bbubmuorexa 1{OK

36 DKOJIOTHYECKHE TPOOIIEMBI, 21.01.2026 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCcUI0M yriiepoaa (IV)
37 VronpHas KUcioTa U €€ CoJIu brbmmorexa LOK
28.01.2026 | https://m.edsoo.ru/00ae006¢c
[IpaxTuueckas pabora Ne 4 o reme
18 "[TonydeHue yrieKucioro rasa. bubnunorexa 1IOK
KauecTBeHHas peakius Ha KapOOHAT- 28.01.2026 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHayanbHBIE TOHATHS 00
39 OpPraHUYECKHUX BEIIECTBAX KaK O bubmorexa LOK
04.02.2026 | https://m.edsoo.ru/00ac054e
COCIMHEHMSIX YTIIepoa
40 Kpemnuii u ero coeuaeHus bubmorexa HOK
04.02.2026 | https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
41 Penienne sxcriepUMEHTaJIBHBIX 3aa4 bubnuorexa 1{OK
1o teMme «BaxkHel e HeMeTannbl U 11.02.2026 | https://m.edsoo.ru/00ae0bf2
UX COCIMHEHUS
KonTponbHnas pabora Ne3 no teme
42 «Baxueiie HeMeTaIbl U UX brbmmorexa LOK
11.02.2026 | https://m.edsoo.ru/00ac0el8
COCTMHEHUSDY
OO01mas xapakTepuCTUKAa XUMHYECKUX
SJIEMEHTOB — METAaJIIOB.
13 Mertannmudeckast CBSI3b U bubmmnoreka 1HOK
MeTaJUIMYecKasi KpUCTaNInYecKast 18.02.2026 | https://m.edsoo.ru/00ae103e

pemérka. @U3nyecKue CBONCTBA
METaJLJIOB
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XUMHWYECKHE CBOMCTBA METAJIIOB.

Bbubmuorexa 1{OK

44 i
QHCKTPOXHB{H%CKHH pAA 18.02.2026 | https://m.edsoo.ru/00ae1156
HaIpsHKCHUH METaIOB
OOmre cocoObl MOTydeHUS
MeraoB. CiuiaBel. Berauciienus mo
45 aBHEHUSIM XHMHYECKUX peaKIui bubmorexa LIOK
P peakiui, 25.02.2026 | https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
MIpUMecH
46 ITonsaTue o KOppPO3UU METAIIOB bubmorexa HOK
pp 25.02.2026 | https://m.edsoo.ru/00ae1278
bubmmorexa 1HOK
47
[lenourpie MeTauis! 04.03.2026 | https://m.edsoo.ru/00aec14b2
43 OKcuapl ¥ THAPOKCUIBI HATPUS U bubnnorexa 1IOK
Kausa 04.03.2026 | https://m.edsoo.ru/00ae14b2
49 [IlenouyHO3eMENBHBIE METAIIIIBI — bubnnoreka 1IOK
KaJbIUH{ U MarHui 11.03.2026 | https://m.edsoo.ru/00ae15e8
50 Baxknelnine coequHEHUS KaJblHs bubmmorexa LIOK
A H 11.03.2026 | https://m.edsoo.ru/00ae15e8
51 O06001EeHNe U cUCTEMATU3aLUSA
3HAaHUU 18.03.2026
50 JKECTKOCTEL BOIBI U CIIOCOOBI €€ bubnuorexa 1HOK
yCTpaHEHUS 18.03.2026 | https://m.edsoo.ru/00aec1886
[IpakTuueckas padora Ne 6 o Teme
53 "YKécTKOoCTh BOIBI KU METOMEI €6 bubmorexa LOK
Y A A 25.03.2026 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubnuorexa 1HOK
54 An 7|
FOMIUHIH 25.03.2026 | https://m.edsoo.ru/00aelc64
55 AmMoTepHbIE CBOICTBA OKCHAA H bu6moteka 1IOK
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Tuapoxcuaa 01.04.2026 | https://m.edsoo.ru/00aelc64
bubnuorexa 1HOK
36 Keireso 01.04.2026 | https://m.edsoo.ru/00ae1d86
57 Oxcubl, THAPOKCHUIBI U COJIH JKese3a bubnmorexa 1IOK
(ID u xene3a (III) 08.04.2026 | https://m.edsoo.ru/00ae35e6
58 O06o0mIeHre 1 cucTeMaTH3aIHs
3HAHUH 08.04.2026
[Ipaktuueckast padorta Ne 7.
59 Pemenune skcnepuMeHTANIBHBIX 33/1a4 bubnnoreka 1HOK
1o TeMe « BaskHeHIme MeTaJuThl U X 15.04.2026 | https://m.edsoo.ru/00ae3de8
COCJTMHEHU S
Brruncienus no ypaBHEHUSAM
XAMWYECKUX PEAKIIHNH, €CITU OJIUH U3
60 peareHToB JiaH B U30BITKE WUITH bubnuorexa 1HOK
COJICPXKUT NIpuMecH. Beruucnenus 15.04.2026 | https://m.edsoo.ru/00ae1750
MacCOBOM JIOJTM BBIXOJ1a TPOAYKTa
peakin
61 OO6o00mIeHne U cucTeMaTH3aIus
3HAaHUH 22.04.2026
Konrponbnas padora Ne4 o teme
62 «BaxHelme MeTaIbl U X 29 04.2026
COCTTMHEHU S
Beniectsa u Mmarepuaisl B bubnuorexa LIOK
63 .
TOBCEIHEBHOM KU3HU YEIOBEKA 29.04.2026 | https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHNE bubnuorexa 1IOK
OKpY’Kalollen cpeasl 29.04.2026 | https://m.edsoo.ru/00ae4270
65 Poisib xuMuu B pemieHnun bu6moteka 1IOK
9KOJIOTHYECKUX TPOOIIeM 06.05.2026 | https://m.edsoo.ru/00ae4270
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66

PesepBHbIil ypok. O600meHne n

Bbubmuorexa 1{OK

CHCTEeMAaTH3als 3HAHUH 06.05.2026 | https://m.edsoo.ru/00ae0d0a
67 PesepBHbIii ypok. O6001IIeHHE 1 bubnmorexa 1IOK
cUCTeMaTH3allus 3HAHHUI 13.05.2026 | https://m.edsoo.ru/00adb33c
68 PezepBublii ypok. O60011eH1e U | bubnnorexa 1IOK
cucTeMaTHu3allus 3HaHuH 20.05.2026 | https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO HACOB I10O 68

I[NPOIT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMI

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBepPsSIeMOro
pe3yJbTara

ITpoBepsieMble pPeAMeTHBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOH NMPOrpaMMbl OCHOBHOI0 001ero o0pa3oBaHMs

1

ITo Teme: ((HepBOHaLIaJ'IBHLIe XUMHUYCCKHUEC IIOHATUA

1.1

pacKphIBaTb CMBIC OCHOBHBIX XUMHUYECKMX TMOHSTHI: aToM,
MOJIEKYyJIa, XWMHYECKHH JJIEMEHT, MPOCTOE BEIIEeCTBO, CI0XXHOE
BEIIIECTBO, CMeCh (OJHOPOJHAs M HEOJHOPOAHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAsI aTOMHasi W MOJIEKyJsIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJSIpPHAsi Macca, MaccoBas JOJISI XHUMHUYECKOTO
JJIEMEHTa B COCIMHEHWHU, MOJISIPHBIM O0BEM, XMMHUUYECKas peaKIus,
KiacCUpUKaLMs  peaKkiui: peakuuu  COCAMHEHUS,  peaKIuu
pasNoKeHUs, pEaKIUu 3aMelIeHHs, peaknuu oOMeHa, 9K30- u
SHJIOTEPMUUYECKHE pPEaKIMHu, TEIUIOBOW »(QEeKT peakiuu, pacTBop,

MaccCoBas A0Ji1 BCIICCTBA (HpOLICHTHaH KOHI_ICHTpaLII/ISI) B pacTBOpC

1.2

WIUIIOCTPUPOBATDL B3aMMOCBA3b OCHOBHBIX XHMHUYCCKHX MOHATUH U

OPpUMCHATH 3THU NOHATHUA ITPHU OITMCAHUHN BCIICCTB U UX HpCBpaH_[eHI/Iﬁ

1.3

HUCIIOJb30BaTh XHMMUYCCKYIHO CHMBOJIMKY JIsSI COCTAaBJICHUSA (I)OpMy.l'I

BCIICCTB U ypaBHeHI/Iﬁ XUMHYCCKHUX peaKuHﬁ

1.4

PaCKpbIBATh CMBICII 3aKOHOB COXpPaHCHUA MacCChbl BCIICCTB,
IIOCTOAHCTBA COoCTaBa, AaTOMHO-MOJICKYJIAPHOIO Y4€HUs, 3aKOHA

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCAUHCHUAX

1.6

KJIaCCU(QUIUPOBATh XMMHYECKHE pEAKIHUH (110 YHUCITy U COCTaBY

YYaCTBYIOIIMX B PEaKLUU BEUIECTB, [0 TEIIOBOMY 3(PQEKTY)

1.7

BBIUNCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIDHYIO MAaccChl

BCIICCTB
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1.8

BBIUHCIIATb MACCOBYIO OOJIO XHMHUYCCKOTI'O 3JIEMCHTA II0 (bOpMy.TIC

COCOUHEHUS,

1.9

BBIYHUCIIATH MaCCOBYIO JJOJIHO BEIIECTBA B PaCTBOPEC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI MIO3HAHMS — HAaOMIOACHUE,
U3MEPEHUE,  MOJEINPOBAHUE, SKCHEPUMEHT  (peayibHBIi U

MBICJIICHHBI )

ITo Teme: «BaxHeline NpencTaBUTENN HEOPTAHUUYECKHX BEIIECTBY»

2.1

pacKpbiBaTb CMBICJI OCHOBHBIX XHMHYCCKHX MHOHSTHM: OKCHI,

KHCJI0Ta, OCHOBaHHUEC, COJIb

22

ONpeNesaTh MPUHAUICKHOCTh BELIECTB K ONpENeIEHHOMY Kilaccy

coeMHEeHUH 1Mo popMyiam

23

KHaCCH(bHHHPOBaTB HCOPraHN4YCCKUC BCUICCTBA

24

XapakTepu30oBaTh (OMHUCHIBaTH) OOIIME XHWMHYECKHE CBOWCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKIasi OMUCAHHE MPUMEpaMH

MOJIEKYJIIPHBIX YPAaBHEHUI COOTBETCTBYIOUIMX XUMUUYECKUX peaKkiui

2.5

IMPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OoT HX
Ka4€CTBCHHOI'0O COCTaBd, BO3MOXHOCTHU IPOTCKAHUA XUMUYCCKHUX

HpeBpaIIIGHI/Iﬁ B PA3JIMYHBIX YCJIOBHAX

2.6

clenoBaTh MpaBWjiaM [OJb30BaHUS XHMMHUUYECKOM TIOCYJOM U
1a00paTOpHBIM 00OPYAOBAaHHEM, a TAKXKE NpaBuiIaM OOpalieHUs ¢
BEIIECTBAMHU B COOTBETCTBUM C HMHCTPYKLIMUSIMHU IO BBIOJHEHUIO
1a00PaTOPHBIX XMUMHUYECKUX OIBITOB IO IMOJYYECHUIO W COOMPAHUIO
ra3000pa3HbIX BEHIECTB (BOJAOPOJAA W KHUCIOPOJA), MPUTOTOBIIECHUIO
pacTBOpPOB C ONPENENEHHOW MacCOBOM JOJEW pacTBOPEHHOTO
BELIECTBA, [UIAHUPOBATh U MPOBOAUTH XUMHUYECKHUE IKCIIEPUMEHTHI 110
pacno3HaBaHHUIO pAacTBOPOB WIENOYEHM M KHUCIOT C [OMOIIBIO

WHAUKATOPOB (JIakMyc, (eHosdTarert, METUIOPAHK U JPYTHUe)

2.7

OpoOBOOUTH paCQéTBI 10 YpaBHCHUIO XUMHYECKOU peakunu

ITo Teme: «llepuonnueckuii 3akoH u Ilepuoamueckas cucrema
xumudeckux snemeHToB J[. U. MenneneeBa. CTpoeHue aTroOMOB.

Xumudaeckas cBsi3b. OKHCIMTEILHO-BOCCTAHOBHUTEIIHHEIC PpeaKkumn

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHATHI: AApPO aroma,
AJIEKTPOHHBIA CJIOW aToma, aToOMHas oOpOWTanmb, paguyCc aroma,

XUMHUUYCCKasA CBsA3b, IMMOJAPHAsA W HCIIOJAPpHasA KOBAJICHTHAs CBA3b,
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QJICKTpOOTPHULIATCIIbHOCTh, HWOHHAasA CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHDb OKHCJIICHUA

32 KJIACCU(UIIMPOBATh XUMHUYECKHE DIIEMEHTHI
OIHUCHIBATh W XapaKTepH30BaTh TabnuuHyro (popmy llepmoamdeckoit
CHUCTEMBl XMMHUYECKUX DJJIEMEHTOB: pa3iuyaTb IOHATUS «IJIABHAas
3.3
noarpynna (Arpynma)» u «mnobounas mnoxarpynma (brpymnma)y,
«MaJple» U «OOJIbLINE) MEePUOIbI
packpeiBaTh cmbicn llepuognueckoro 3akona .M. Menpaeneesa:
34 JIEMOHCTPUPOBATh MOHMMAHHUE NEPUOJUYECKON 3aBUCUMOCTHU CBOMCTB
XMMHUYECKUX 7JJIEMEHTOB OT HUX mnosioxxeHus B Ilepuoanueckoit
cucreMe
COOTHOCUTH  O0O3HAa4YeHHs, KOTOpbIE HMMEITCA B  Tabuwuie
«Ilepuognueckas  cucrema  XUMHUYecKkux  anemeHtoB  J.U.
3.5 MeHpneneeBa» € YUCIOBBIMHU XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB MW 3apsja sapa, oOllee Yucio
AJIEKTPOHOB U PACIIPENIEICHUE UX MO JIEKTPOHHBIM CIIOSIM)
ONpPENeNATh  CTENEHb  OKHCICHHS  DJIEMEHTOB B  OWHApHBIX
3.6
COEAMHEHUAX
OnpeAeNnsaTh BUII XMMHUYECKOH CBsI3M (KOBaJeHTHAss W HMOHHAs) B
3.7
HEOPraHUYECKUX COCIMHEHUSIX
Kon "
IIpoBepsieMble NpeAMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
NpoBepsieMOro N
o0pa3oBaTejibHOM MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus
pe3yJabTara

1

ITo Teme: «BemecTBo U XMMUYECKask pEaKIUs»

1.1

PaCcKpbIBaTb CMBICI OCHOBHBIX XHMHYCCKHX HOHSTHH: pacTBOp,
QJICKTPOJIUTBI, HEDJICKTPOJIMUTHI, IJICKTPOJIUTHUYCCKAsA AUCCOLUaIMA,
p€akuunu HMOHHOTO 06MeHa, KaTajain3aTrop, XUMHUYCCKOEC PABHOBCCHUC,
O6paTI/IMLIe u H606paTI/IMBIe pCaKknuu,
OKHUCJIIMTCIIbHOBOCCTAHOBUTCIILHBIC pCakum, OKHCJIIUTCIIb,
BOCCTAHOBHTCJIb, OKHUCJICHUC W BOCCTAHOBJICHHC, aJIJIOTPOIINA,

aM(bOTepHOCTB, XUMHYCCKaAa CBs3b (KOBaHeHTHaH, HOHHasA,
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MeTaﬂHquCKaﬂ), KpUCTAJLNINYCCKast peméTKa, CIIIaBbIl, CKOPOCTb

XUMHUUYECKON peaKiuu

1.2

HIUIFOCTPUPOBATh B3aUMOCBA3b OCHOBHBLIX XHWMHUYECKHX MOHATUH U

NPpUMCHATH OTU NOHATHUSA IIPHU OIMMCAaHUU BEUICCTB U UX HpeBpaH_ICHI/If/'I

1.3

COCTaBJISITh YPAaBHEHHUsI IJIEKTPOJIUTHUYECKONM IMCCOLMALMU KHUCIOT,
[IEIOYEN M COJIEH, MOJHBIE U COKpAIIEHHBIE YPAaBHEHUS pEaAKIUN

HOHHOTO 0OOMeHa

1.4

pacKpbIBaTb CYIIHOCTb OKHUCIHUTCIIbHO-BOCCTAHOBUTECIBbHBIX peaKuHﬁ

MoCpeaACTBOM COCTABJICHHUA 3JICKTPOHHOI'O OajaHca 3THX peaKLII/Iﬁ

1.5

MIPOBOJUTH PAacYEThl MO0 YPaBHEHHIO XMMHUYECKOM peakuuu

ITo Temam: «Hemeramnel U ux COCOUHCHUA)» U «MeTtamiel U uUX

COCOAUHCHMU

2.1

XapaKTepu30BaTh (OMUCHIBATH) O0IMIKE U CrieU(PUIECKUEe XUMUYECKUE
CBOHCTBAa MPOCTHIX W CIIOHBIX BEIIECTB, MOATBEP)KAasi OMUCAHUE
pUMepaMu MOJICKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHNYCCKUX peaKum"d

22

COCTaBJISITh YPAaBHEHUS PEaKUUil, HOATBEPKAAIONIMX CYILIECTBOBaAHUE

TeHETHYCCKOM CBS3U MCKY BCHICCTBAMU PaA3JIMYHBIX KJIACCOB

23

MNpOTHO3HUPOBATH CBOMCTBA BCHICCTB B 3aBUCUMOCTH OT UX CTPOCHMUA,
BO3MOXHOCTH MNPOTCKAHUA XUMHUUICCKUX HpeBpaH.[eHPII’I B pa3JIMYHBIX

YCI0OBUAX

24

clenoBaTh IpaBUaM  IMOJb30BAHMS XMMHUYECKOM mocylod U
1a00paTOpPHBIM 00OPYAOBaHHEM, a TAKXKE NpaBuiIaM OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHU C HMHCTPYKIHSAMH TI0 BBITTOJTHEHUIO
71a00PaTOPHBIX XMUMHUYECKUX OIBITOB MO MOJYYEHHIO M COOMPAHUIO

Fa3006pa3HBIX BCIICCTB (aMMI/IaKa n YTJICKUCIIOTO rasa)

2.5

MPOBOJUTh PEAKIMHU, I[MOATBEPKIAIONINEe KAadeCTBEHHBIM COCTaB
pPa3IMYHBIX BEIIECTB: pACIO3HABATH OMBITHBIM MYTEM XJIOPHUI-,
Opomua, wuoaun, kapOonatr, ¢docdar, cuaukar, cyJbdar,
TUJIPOKCHINOHBI, KATHOHBI aMMOHUS, MOHBI M3yYEHHBIX METAJLIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PAacCTBOPaxX HEOPraHWYECKHUX BEILECTB

[To Teme: «XuUMUS U OKpY’KaroLas cpeaa

3.1

pacKphIBaTh CMBICII OCHOBHBIX xuMuueckux monarui: [IJK

BCIICCTBA, KOPPO3HA MCTALJIOB
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32

MPUMEHSATh OCHOBHBIC OIIEPAIllMM MBICIUTEIBHON JEATCIIbHOCTH —
aHaIuM3 © CHHTE3, CpaBHEHWE, 0000IIeHNe, CHCTEeMaTH3aIUIo,
BBISIBIICHHE MPUYMHHO-CICICTBCHHBIX CBS3CH — IS H3Yy4YCHHUS
CBOfICTB BCIICCTB U XHUMHYUYECCKHUX peaKL[HfI; eCTeCTBeHHOHay‘IHLIC
METOJIbl TO3HAHMS — HAOJIOJCHHE, H3MEPEHUE, MOJCIUpPOBaHUE,

HKCIIEPUMEHT (peasIbHbIil U MBICICHHBIH)

HPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

HpOBepﬁeMblﬁ IJIEMEHT COJd€p:KaHUus

HepBOHa‘{aHLHBIG XUMHUYCCKHEC ITOHATHA

1.1

[Ipenqmer xumuu. Posib XMMHUU B KU3HU 4esioOBEeKa. XUMHSI B CUCTEME HayK.
Tena m BeulecTBa. PU3NUECKUE CBOMCTBA BELIECTB. ATpEeraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonstue o MCTOJax IIO3HAHHA B XMMMHH. YucThele BEIIECTBA U CMECH. CnocoObI

pasaciacHuAd cMmecen

1.3

ATOMBI © MOJICKYJIBL. Xumudeckue daeMeHThl. CHMBOJBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIC 1 CJIOXKHBIC BCIICCTBA. ATOMHO-MOJ’ICKy.]'IS[pHO@ YUCHHUC

1.4

Xumuueckass GpopMyna. BageHTHOCTP aTOMOB XMMHMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTraBa  BewiecTB.  OTHOCHUTENBHAss  aTOMHas  Macca.
OTtHocuTenbHas MOJIEKyJIApHas Macca. MaccoBas 401 XMMHUYECKOIO 2JIEMEHTa

B COCAMHCHUU

1.5

KonuuectBo BemectBa. Monb. MousipHast macca. B3anmocBsizs KonuyecTna,
Macchl M YHClIa CTPYKTYPHBIX €AMHHUI] BemiecTBa. Pacuérel mo Qopmynam

XHUMHYCCKHUX COC,Z[I/IHCHI/Iﬁ

1.6

du3nyecKue U XUMUYECKHE SBICHUS. XUMHUUYECKas peaknus U €€ NMpU3HaAKH.
3aKoH COXpaHEHHSI MacChl BEIleCTB. XUMUUueckue ypaBHenus. Knaccudukanms

XUMHUYECKUX peaklUui (COeAMHEHUs, Pa3JIoKEeHUs, 3aMellleHusl, oOMeHa)

1.7

XUMHUUYECKUMN SKCITIEPUMEHT: 3HAKOMCTBO C XUMUUECKOU MOCYI0N, C TPABWIAMHA

paboTrel B Jaboparopuu W npuéMamMu oOpaimeHuss ¢ J1abopaTOpHBIM
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000pyZOBaHHEM, HU3YyUYEHHME U ONUCaHue (U3NYECKUX CBOMCTB 0O0pa3noB
HEOPTraHWYECKHX BEIIECTB, HaOmogcHUe (U3NYECKUX (IUIaBJICHUE BOCKA,
TastHUE JIbJ1a, PaCTUPAHHUE caxapa B CTyIIKE, KMIIEHHE W KOHJEHCcAalus BOJBI) U
XUMHYECKUX  (TOpEeHHE CBEeYHM, MpPOKAIMBAHUE MEIHOW  MPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHUCIOTOM) SABJICHUM, HAOIIOIEHHWE U OINHCaHUE
NPU3HAKOB MPOTEKaHUS XHMMHUYECKUX peakuui (pasimokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHCIOTHI C XJOpUIAOM Oapusi, paslIoKEHHE
runpokcuna meau(Il) mpu HarpeBaHum, B3aUMOJECHCTBHUE Kelie3a C PACTBOPOM
cosmn Menu(Il), n3ydenne cnocoboB pas3uesieHus: cMecel (C MOMOIIBbI0 MarHuTa,
¢bunpTpoBaHUe, BHINIApUBAHUE, AUCTWUISALUSI, XpoMmaTorpadus), MpoBeIcHUE
OYHCTKU MOBAPEHHOW COJIH, HAOIIOJCHUE U ONUCAHKNE PE3yJIbTaTOB MTPOBEACHUS
ONbITa, WJTIOCTPUPYIOLIErTO 3aKOH COXPAHEHUs MACChl, CO3JaHUE MOJeei

MOJIEKYJ (IIIapOCTEP>KHEBBIX )

Baxueilive npeacTaBuTeld HEOPraHUYECKUX BELLECTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciopon — sileMeHT M mpocToe
BemecTBO. HaxokneHue kuciopoaa B mpupoje, GU3NYEeCKue U XUMHYECKHE
cBoiictBa (peaknuu ropenus). Oxcunpl. [lpumenenue kucmopona. CriocoOsI
MOJIyYeHHUsI KUCIOopoAa B JIa0OpaTOpUM M MPOMBINIIEHHOCTH. Kpyrosopor

Kucaopoaa B npupoze. O30H — alsIoTponHasi MOAU(PHUKALUS KUCI0pOo1a

22

TernnoBoii 3¢ pexT XMMUUECKOH peakIuy, TePMOXUMUYECKHE YPaBHEHHUS, IK30-
Y DHJOTEPMUUYECKHE peakUuU. TOMINBO: YroIb U METaH. 3arpsi3HEHUE BO3/1yXa,

yCUJI€HHE NAapHUKOBOIO 3 dekra, pa3pylieHue 030HOBOTO CJIOs

23

Bonopon — anemeHT u npocroe Beniectso. Haxoxaenne Bogopoia B Ipupose,
¢u3nUecKkue W XMMHYECKHE CBONCTBA, NPUMEHEHHE, CHOCOOBI IOJIy4YEHUS.

Kuciaorer u conm

24

Monsipublit 00bEM ra3oB. Pacuérbl N0 XUMHUUYECKUM YPaBHEHUSIM

2.5

®dusznueckue CBoOicTBaA BOoAbl. Bojga Kak pacTBOpuUTENb. PacTBOpBHL.
Haceiiennble 1 HEeHACHIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass 107 BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOWCTBa BOJBI.
OcnoBanus. Posib pacTBOpoB B mpupojie U B KHU3HU ueloBeka. Kpyrosopor
BOJABI B TIpUpOJie. 3arpsA3HeHHE NPUPOJAHBIX BoA. OxpaHa U OYHMCTKA

MIPUPOJHBIX BOJ

2.6

Knaccudukanmus nHeopranudeckux coeaumHeHuin. Oxcupanl. Knaccudukarms
OKCHJOB: coJyicoOpasytomue (OCHOBHBIC, KHCJIOTHBIE, amdoTepHbie) U

HecoseoOpasyromue. Homenkmatypa okcuaoB. PDusndeckne M XUMHUYECKHE
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CBOMCTBA OKCHOOB. HOJ’Iy‘IeHI/IC OKCHIO0B

2.7

OcHnoBanmus. Kmaccudukamuss ocHOBaHM: IIENOYM UM HEPACTBOPUMEIE
ocHoBaHusA. HoMeHkITaTypa ocHOBaHM. PU3NYECKUE U XUMHUYECKHE CBOWCTBA

ocHoBaHui. [lomyyenne ocHOBaHUI

2.8

Kucnorer. Knaccudpukanus xucior. Homenknatypa kuciior. dusnyueckue u
XUMHUECKUE cBoMcTBa KHCIOT. Pam akrmBHOcTH MeTaiioB H.H. bekerosa.

ITonyuyenue kuciaot

29

Comu. Homenknatypa coneir. duznyeckne U XUMHUUYECKHE CBOMCTBA COJIEH.

[Tonydenue comeit

2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMU HCOPIraHUYCCKUX COCIMHEHUI

2.11

XUMHYECKUH  DKCIIEPUMEHT: KA4YeCTBEHHOE OIPEACIICHHE  COICPIKAHMS
KHCJIOpOJia B BO3JyXe, INMOJy4YeHHE, COOMpaHue, paclo3HaBaHUE M H3YUYCHHE
CBOWCTB KHCJIOPOJ1a, HAOIIOJCHUE B3aUMOJICUCTBUS BEIIESCTB C KUCIOPOJIOM H
YCJIOBUSA BO3HUKHOBEHUS W MPEKpAIIeHUsi TOpeHUs (ToXkapa), 03HAKOMIICHHUE C
oOpa3liaMu OKCHIOB W OIKMCAaHUE HMX CBOWCTB, IOJy4YeHUE, COOMpaHWE,
pacrio3HaBaHWE€ M HM3y4YCHUE CBOWCTB Bojopoja (TOpeHHE), B3aMMOJACHCTBHE
Bostopoaa ¢ okcunom Menu(Il) (Bo3MOKHO MCIIOIB30BaHUE BUACOMATEPHUAIIOB),
HaOmogeHne O00pa3IoB BEIIECTB KOJIMYSCTBOM | MOJb, HCCICIOBAHHUE
0COOCHHOCTEH pAacTBOPEHHUS BEIIECTB C Pa3IUYHON PaCTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONpPEIEIEHHON MacCOBOM J10JI€ll pacTBOPEHHOTO
BEIICCTBA, B3aWMOJICHCTBHE BOJBI C MeETaUIaMH (HATPHEM M KaJbIIUEM)
(BO3MOXHO HCIIOJIB30BAHUE BHUACOMATEPUAIIOB), OIPEAEICHNE PaCTBOPOB
KUCJIOT ¥ IIEJ0Yed C TOMOIIBI0 HHIWKATOPOB, HCCIEIOBaHUE O0Opa3IoB
HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIAacCOB, HAOJIOJACHHUE W3MCHCHUS
OKpacKM HWHJIMKATOPOB B pacTBOpax KHUCIOT U IICJIOYEH, H3yYCHHE
B3aumozeiictBus okcunaa meau(ll) ¢ pacTtBopom cepHON KHUCIOTHI, KHUCIOT C
MeTaJUlaMU, PeaKlnuii HeUTpaIu3aluy, MoJyuYeHne HePaCTBOPUMBIX OCHOBaHHUIM,
BBITECHEHHE OJHOTO MeTaUla JPYyTMM H3 pacTBOpa COJIM, peIIeHUe
AKCIEPUMEHTAIBHBIX 33/1au M0 TeMe «BaxHelnme Kiacchl HEOPraHMYECKHX

COEIMHEHUI

[Tepuoanueckuii 3akoH u [lepuoanueckas cucreMa XUMHUYECKUX JIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB. XUMHUYECKasl CBSA3b. OKUCIUTEIHHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUU

3.1

HepBBIC IIOIIBITKH KJ'IaCCI/I(I)PIKaLII/II/I XUMHYECKUX dIeMeHTOB. IloHsTHE O

rpynmnax CXOAHBbIX 3JICMCHTOB (IJ_ICJ'IO'—IHBIC 1 IMCI0YHO3CMCIIBHBIC MCTAJIbI,
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raJlOor€¢Hibl, HWHCPTHLIC ra31;1). BHCMCHTBI, KOTOPBIC O6p3_3yIOT aM(I)OTepHI:IC

OKCU/JIbI U TUAPOKCHUIBI

32

Ilepnoanuecknii 3akoH. Ilepuonnueckas cucreMa XuMU4eCcKux snemeHToB /..
Menneneesa. Koporkonepuoanas u JUTMHHOIIEPHOTHAS bopmbl
Ilepuoguueckoit cucreMbl xumuueckux osnaemeHtoB J[.MI. Menneneena.
Ilepuoast m rpynmel. OU3WUECKH CMBICI MOPSAKOBOTO HOMEpA, HOMEPOB

IIEPUOIA U TPYIIIBI DJIEMEHTA

33

Crpoenne atomoB. CoctraB aroMHbIX siep. M3oTonsl. DnektpoHbl. CTpoeHue
9JIEKTPOHHBIX 000J0YEeK aTomMoB MepBbIX 20 XUMHYECKHX DIJIEMEHTOB
Ilepunoanueckoii cucremsnl .M. MenneneeBa. XapakTepuUCTHKa XUMHUYECKOTO

3JIeMEHTa 1o ero noJyioxxkeHuto B [lepuoaunueckoit cucreme JI.1. Menaeneesa

34

3aKOHOMEPHOCTH M3MEHEHHUsI pajuyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TIpylnaM M IEpUOAaM.
3nauenue Ilepuogudeckoro 3akoHa u Ilepuogudeckoil cUCTEMBI XMMUYECKUX
9JIEMEHTOB ISl pa3BUTUsA Hayku U npaktuku. .M. Mennenees — y4éHblil u

I'pa)kaIaHUH

3.5

Xumnueckas cBA3b. KoBajeHTHas (mojsipHas M HENOJSIpHAsi)  CBS3b.

3HeKTpOOTpI/IHaTCHBHOCTB XHUMHYECKHX dJIeMeHTOB. MoHHas CBS3b

3.6

Crenens okuciaeHusa. OKMCINTEIbHOBOCCTAHOBUTEIbHBIC PCaKunu. HpOI_ICCCBI

OKHCJIEHHMS M BOCCTaHOBIEHUS. OKHCIUTEIN W BOCCTAHOBUTEIIH

3.7

XUMUYeCKUH OKCIICPUMCHT. H3YUYCHHC O6p8.3].[OB BCIICCTB MCTAJIJI0OB H
HCMCTAJIJIOB, BSaHMOHCﬁCTBHC THApPpOKCHUIa IHWHKa C pacTBOpaMU KHUCIOT H
menoqeﬁ, HOPOBCACHUC ONBITOB, WINIIOCTPHUPYIOIIHUX MNPHUMEPbI OKUCIUTCIBbHO-

BOCCTaAHOBUTCIIbHBIX pCaKLII/Iﬁ (FOpeHI/IC, pC€aKkru pas3jIoKCHUA, CO@I[I/IH@HI/I?[)

9 KJIACC

Kon

IIpoBepsieMblil 3J1eMEHT COAEPKAHUS

BemectBo n xumnueckas peakuus. 1loBropenne

1.1

Ilepunoauueckuii 3akoH. [lepuoguueckas cucreMa XuMu4eckux 3neMeHToB 1. M.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBONCTB
XAMUYECKHX OJJEMEHTOB TMEPBBIX TPEX MMEPUOJOB, KIS, KaIbIHUSI H HUX
CO€MHEHUN B COOTBETCTBUHU C TOJIOKEHHEM dJieMeHTOB B llepuomuueckoit

CHUCTCEMC U CTPOCHUCM HUX aTOMOB
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1.2

Crpoenue BemiecTBa: BHUIbl XHMHYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
peETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAINYECKON PELIETKU
U BHJIa XUMHUYECKOH cBa3u. Kitaccudukaius u HOMEHKIaTypa HEOPTraHUIECKUX
BEIIECTB (MEXIyHapoJHas W TpUBUAJIbHAs). XMMHYECKHE CBOICTBA BEIIECTB,
OTHOCSIIUXCSL K Pa3JIMYHBIM KjaccaM HEOPraHUYeCKUX COEOUHEHUH,

TCHCTHYCCKAA CBA3b HCOPIraHMYCCKHX BCEIICCTB

1.3

Kiaccudukarus XuMU4ecKuX peakiuidi o pa3IMdHbIM ITpU3HaKaM (110 YUCITy U
COCTaBY YYACTBYIOIIMX B PEaKIUHM BEIIECTB, MO TEIUIOBOMY 3¢ deKTy, o
W3MCHCHUIO CTCIICHEH OKMCIICHUS XHMHYECKHX JJIEMEHTOB, 1O OOpaTHMMOCTH,
0 y4YacTHUI0 Karaium3aTopa). OK30- H DJHIOTSPMUYCCKHE  pEaKIuu,

TCPMOXUMHUUCCKHUC YpPAaBHCHUA. IlousTue o CKOpPOCTHU XUMHUYECKOM PCaKun

1.4

INoustue 06 06paTI/IMLIX n H€O6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. ITonstue o
FOMOI'CHHBIX U I'€TCPOrCHHbIX PCAKIHUAX. ITonsaTrue 0 XUMHUYECKOM PaBHOBECHUU.
q)aKTOpI)I, BJIMAKOOIUE Ha CKOPOCTb XUMHYECKOU p€akKiiuyu M IIOJIOKCHUEC

XUMHUYCCKOI'0 paBHOBECHUA

1.5

OKHUCIUTEILHO-BOCCTAHOBUTEIbHEBIE pCaKunu, BHGKTPOHHBIﬁ OamaHc
OKMCIUTEIBbHO-BOCCTAHOBUTEILHOM PCaKIru. CocraBiieHHe ypaBHCHI/Iﬁ
OKHCIUTCIIBbHO-BOCCTAHOBHUTCIbHBIX peaKHI/Iﬁ C HCIIOJIB30BAHHUECM MCTOJa

9JIEKTPOHHOTO OanaHca

1.6

Teopust 3IEKTPOIUTHYECKON ITUCCOLUALMM. DIEKTPOJUTBHI U HEIEKTPOIUTHI.
KartuoHnsl, anHnoHbl. MeXaHU3M IMCCOLMALIMU BELIECTB C Pa3IUYHBIMU BUIAMU
XUMHYEeCKOU cBsi3u. Ctenenb nqucconnanuu. CUIbHBIE B Cla0ble SJIEKTPOJIUTHI.
Peakunu moHHOTO OOMEHa. YCIIOBUS MPOTEKAaHUsS PEAKIM MOHHOTO OOMEHa,
MOJIHBIE M COKpall€HHbIE HOHHBIE ypaBHeHUs peakuuil. CBONCTBa KHUCIOT,
OCHOBAaHMH W COJIE B CBETe TPEJCTABICHUNA 00 JJIEKTPOIUTHIECCKOM

Jucconuanuu. KauectBeHnrblie p€akiuru Ha HOHBI. Iloustue o r UAPOJIN3C comen

1.7

XUMHYECKUN SKCHEPHUMEHT: O3HAKOMIJICHHE C MOJCISMH KPUCTAUTMYECKUX
pemIETOK HEOPraHWYECKHX BEIIECTB — METAUIOB M HeMeTauioB (rpadura u
aigMasa), CIIOKHBIX BENIECTB (XJIOpWIIa HATPHA); WCCIEIOBAHWE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOW peakIuu OT BO3ACHCTBUS pa3IUYHBIX (PaKTOPOB;
UCCIEAOBaHUE  AJICKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  Ipoliecca
MUCCOLMANMM  KHCIOT, MIelloyed W coyied (BO3MOXKHO HCIOJB30BaHUE
BHUJICOMATEPHUAJIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX NPHU3HAKU
NPOTEKAHUs PeaKIii HOHHOro oOMeHa (00pa3oBaHUE OCa/Ka, BBIICICHHE Ta3a,

00pa3oBaHHE BOJIbI); OIBITOB, WLIIOCTPHUPYIOIIUX IMPUMEPHl OKHUCIUTEIBHO-
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BOCCTAaHOBUTCIIBHBIX peaKuHﬁ (FOpCHHe, p€aKiuu pasioOKCHUA, COCI{I/IHGHI/IH);
paCnno3HaBaHUEC HCOPTAHUYCCKHUX BCHICCTB C IOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ

Ha MOHBI; pCHICHUEC DKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramnsl u ux COCAHNHCHMUA

2.1

OOmiass  xapakTepuCTHKa rajoreHoB. (OCOOCHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHne u pu3ndecKrne CBOWCTBa MPOCTHIX
BEIIECTB — TaJOTEHOB. XHMHUYECKHE CBOWMCTBA Ha MNOpUMEpe XJjopa
(B3aMMOJIEHCTBUE C MeTalJIaMH, HEMEeTajulaMH, IIelo4amu). XJIOPOBOJIOPOI.
CougHast KMCIIOTa, XMMUYECKUE CBOMCTBA, M10JlyYeHUe, NpuMeHenue. JlelictBue
XJIOpa U XJIOPOBOJOPOJIa HAa OpraHu3M uelioBeka. BakHellne XJIOpUAbl U UX

HaxO0XIEHUE B IPUPOJIE

2.2

O6mas xapakrepuctuka 3jeMeHTOB VIA-rpynmnsl. OcOGE€HHOCTH CTPOECHUS
aTOMOB, XapaKTepHbIe CTeneHu okucieHus. CTpoeHue u puanyeckue cCBOKWCTBa
MPOCTBIX BEHIECTB — KHCIOPOJa U Cepbl. AJIIOTPOIHBIE MOAM(PUKAINI
KUCIIOpOJa U cepbl. XUMHUUYecKHe cBoiicTBa cepbl. CepoBOAOPOA, CTPOEHHUE,
¢u3nueckue M XHMHYECKHe cBOMcCTBAa. OKCHABI Cepbl KaK MPEICTABUTEIH
KHCIIOTHBIX OKCHUJOB. CepHasi KHUCIOTa, (pu3ndeckrne U XMMUYECKHE CBOWCTBA
(oOmue kak MpencTaBUTEINs Kiacca KUCIOT M crnenuduyeckue). XuMHUIECKHUe
peakuuy, Jexalue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MOJIy4YeHUs: CEpHOM
kucnoTel. [Ipumenenue. Conu cepHOM KHUCIOTHI, KaUYECTBEHHAsl pEaklHsl Ha
cynbdar-non. Haxoxnenue cepsl U €€ COCOIUHEHUN B MPHUPOJE. XUMUUECKOE
3arpsi3HEHUE OKpY Karolleld cpenbl COeAMHEHUSIMU cepbl (KHCIOTHBIE TOXKIH,

3arpsi3HEHUE BO3JyXa U BOJAOEMOB), CIIOCOOBI €ro MPEJOTBPALICHUS

2.3

OO0mas xapakTepuUCTUKa d3JeMEHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHH OKUCIECHUS. A30T, pacpoCTpaHeHue B IPUPOJE,
dbu3nyeckrne u XUMUIecKkue cBoricTBa. KpyroBopor azora B mpupojae. AMMHAK,
ero (U3MYECKMe M XMMHUYECKHE CBOWCTBA, MojiydyeHue u npumeHenue. Comu
aMMOHUS, WX (HU3NYECKHEe W XHUMHYECKHE CBOWCTBA, MPUMEHEHUE.
KauectBennast peakius Ha MOHBI aMMOHUsI. A30THas KUCJIOTa, €€ MOJyUYeHHE,
¢usnyeckue M XUMHYECKHE CBOMCTBa (0OlIMe Kak MNpeACTaBUTENs Kiacca
KUCIOT W crnenuduydeckue). Mcmonp3oBaHe HUTPATOB M COJIEH aMMOHUS B
KauecTBe MHUHEPAJIbHBIX yIOOpeHHIl. XUMHUECKOe 3arpsi3HEHUE OKpY Karomen
Cpelbl COeIMHEHUSIMU a30Ta (KUCIOTHBIE JOKIH, 3arpsi3HEHUE BO3/lyXa, TOUYBBI

1 BOJOEMOB)

24

®dochop, ammorponHbie Mogudukamuu docdopa, puU3MUECKUE U XUMUYECKHUE
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coiictBa. Oxcua dochopa(V) u dochopHas kuciora, ¢(U3HYECKHE U
XAMUYECKHE CBOMCTBA, mosryueHue. Mcmonp3oBanne (pochaToB B KayecTBe

MUHEpaIbHBIX yA0OpeHUN

2.5

OOmas xapakrtepucTuka d3jeMeHTOB [VA-rpymnmsl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEepHbIE CTENEHW OKHUCJICHUSA. YTIEpoJa, aJUIOTPOIIHbIE
MoAN(UKAIMU, PACIPOCTPAaHEHHE B NpPHUPOAE, (pu3nyeckne U XUMHYECKUE
cBoiicTBa. Ancopbnus. Kpyrosopot yriiepona B npupoae. OKcuapl yriieposa,
uX (QU3NUEeCKHe M XHMMHUYECKHE CBOMCTBA, JCHCTBHE Ha XUBBIE OpPraHU3MBI,
MOJIyYeHUE U MPUMEHEHUE. DKOJOTUYECKHE MPOOJIEMBbI, CBA3aHHBIE C OKCHIOM
yriuepona(lV); rumore3a rio0albHOTO TMOTEIUIEHUS KIUMarTa; MapHUKOBBIN
s¢pdext. VYrompHas kucinora U e€ coinu, UX (PU3HUECKHE U XHUMHYECKHE
CBOHCTBa, MOJly4eHHEe U mpuMmeHeHue. KadyecTBeHHas peakuus Ha KapOoHart-
noHsbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIJICHHOCTH H

CEIBCKOM XO3SHCTBE

2.6

[TepBoHauyanbHbIE MOHATUS 00 OPraHMYECKUX BEIECTBAX KaK O COEIUHEHUSIX
yriaepoga (MeTaH, 3TaH, JTUJIEH, aleTWIEH, 3TaHOJ, TJIULEPHUH, YKCYCHas
kuciora). X coctaB m xumMmuueckoe crpoeHue. [lonstne o Ouomornuecku
BaXXHBIX BEIIECTBaX: )XHpax, Oelkax, YIJIeBoJaXx — U HUX POJIM B JKHU3HU
yesnoBeka. MaTepualbHOE €JUHCTBO OpPraHMYeCKUX M HEOPraHMYECKUX

COEeIMHEHUN

2.7

Kpemuuii, ero ¢usmuyeckue U XHUMHUYECKHE CBOMCTBA, IOJIyYE€HHE U
npuMmenenue. CoennMHeHUs KpeMHHUS B npupoze. OOmue mpencraBieHus o0
okcuse kpemHusA(IV) u kpemHueBoi kucinore. CHIIMKaAThl, UX UCIOJIb30BaHUE B
OBITY, MEIUIIMHE, IPOMBIIIUICHHOCTH. BakHeile cTpouTenbHble MaTepHabl:
KepaMHuKa, CTEKJIO, IIeMEHT, OeToH, kene3o0etoH. I[IpobOrnembl OGe3omacHOro

HCIIOJIB30BaHUA CTPOUTCIBHBIX MAaTCpualioB B HOBC@JIHGBHOﬁ KU3HU

2.8

XUMHYECKUN SKCIEPUMEHT: H3ydYeHHEe OOpas3I[0OB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJITHOM KMCJOTBHI; IIPOBEICHUE KAaUECTBEHHBIX PEaKIUW Ha XJIOPWJ -
HMOHBl UM HAOJIOACHUE NPU3HAKOB HUX IPOTEKAHUS; OIbIThI, OTpa)Karolue
¢u3nYecKre 1 XMMHUYECKHE CBOMCTBA rajJOT€HOB U UX COECIMHEHHH (BO3MOKHO
HCIIOJIb30BAaHNE BHIEOMATEpUAJIOB); O3HAKOMJIEHHE C OOpas3naMu XJIOPHIOB
(raJoreHu10B); O3HAKOMIIEHME C oOpa3naMu cepbl M €€ COEIUHEHMUSIMU
(BO3BMOKHO UCIIOJB30BAaHWE BHACOMATEpPUANIOB); HAOIIOJCHUE Ipoliecca
0o0yriiMBaHUs caxapa NoJ JEHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI,

HU3YUYCHHC XUMHNYCCKUX CBOMCTB pa3GaBneHH0171 cepHoﬁ KHUCJIOTBI, ITPOBCACHUC
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KaueCTBEHHON peakluu Ha CcyJibpar-uoH U HaOIJeHue TMpu3Haka eé
MPOTEKaHUs; O3HAKOMJIEHUE ¢ (U3NYECKMMH CBOMCTBaMU a30Ta, Gochopa u ux
coeMHEHUN (BO3MOXHO HCIIOJIB30BaHUE BHUIAEOMATEpHAIOB), oOpa3mamMu
a30THBIX U (ochOpHBIX yA0OpEHUI; oydYeHue, coOOMpaHue, paclio3HaBaHUE U
W3y4YEHHUE CBOMCTB aMMHaKa; MPOBEJCHUE KAayEeCTBEHHBIX pEaKUUHd Ha HOH
aMmMoHus u (dochar-uoH W HU3yYEeHHE TPHU3HAKOB HX IPOTEKAHUS,
B3aUMOJICCTBHE KOHIIEHTPUPOBAHHOM a30THOU KUCIIOTHI C MEJIbIO0 (BO3MOXKHO
HCIIOJIb30BaHNE BHUACOMATEPUATIOB); H3Y4YEHHUE MOJENeH KPHUCTAITNYECKUX
pemérok anmasza, rpadura, QyiIepeHa; O3HaKOMJIEHHE C IPOIECCOM
azcopOIuy pacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YTIJIIEM U YCTPOHCTBOM
POTHUBOTa3a; IOJy4yeHHue, COOMpaHHe, PACIO3HABAHHE W H3YUYEHHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; MpOBEACHUE KauyeCTBEHHBIX peakuWii Ha KapOOHAT- U
CWJIMKAaT-UOHbl M U3yYEHHE IPU3HAKOB HUX IMPOTEKAHUSA; O3HAKOMJIIEHHE C
NPOAYKUHMEH CUIMKATHOW MPOMBIIUIEHHOCTH; PELICHUE JKCIEPUMEHTAIBHBIX

3a/1a4 o TeMe «BajkHenne HeMeTaJUIbl U UX COEAUHEHUSD)

Mertannsl u ux COCONHCHUA

3.1

OO6mias xapakTepUCTUKA XUMHYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHHUH UX
nonoxxenuss B Ilepuonnueckoit cucreme XUMHYECKUX dieMeHTtoB JI.I.
Menpeneea u ctpoeHus aroMoB. CTpoeHHe MeTailIoB. MeTannueckas cBsi3b U
METAJNINYECKass KPUCTAJUIMYECKass pemeérka. OJIEKTPOXUMHUUYECKHU  psl

HANPSKEHUN METAJUIOB

32

dusnueckue U XUMHUYECKHUE CBOWCTBA MeTaioB. O0mIHe crioco0bl MOTydeHHs
MeTauioB. [ToHsATHE O KOPPO3HH METAJIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBsl (CTainb, 4YyT'yH, JIOPATIOMUHHN, OpOH3a) U UX IPUMCHEHHE B

6I:ITy W [IPOMBIIIIJICHHOCTHU

33

Illenounble MeTamibl: MojoxeHue B llepuogudeckoil cucreMe XHMHUYECKHX
anemeHntoB JI.M. Menzeneesa; CTpOEHHE UX aTOMOB; HaXOXKJICHUE B IIPUPOJE.
dusnyueckue U XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHUIbI U
TUAPOKCHUABI HaTpus M Kanus. I[IpuMeHeHHe IIENOYHBIX METAIOB M HX

coeqUHEHNN

34

IIlemoyHo3eMeibHBIE  METalJibl MarHuii W KaJdblMHW: IIOJ0XEHHE B
Tlepuoauueckoii cucteme xuMudeckux anemenToB .M. MenaeneeBa; ctpoeHue
UX aTOMOB; HaXOXJeHUE B mpupoje. PU3nyecKue U XUMHUUYECKUE CBOMCTBA
MarHusi ¥ Kajublus. BakHeWmmme coequHEHHS KabIUs (OKCHI, THIAPOKCHII,

cosn). XKECTKOCTH BO/IBI M CLIOCOOBI €€ yCTpaHEeHUS
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AntoMuauii: nonoxkenue B [lepronnueckoil cucteMe XMMHUUYECKUX JIEMEHTOB
H.M. MeHneneeBa; CTpo€HUE aToMa; HaxoXJIeHue B npupoge. Pusnueckue u
XMMHUYECKHE CBOMCTBA aTtOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCUAA U THIPOKCHIA

AJIFOMUHUA

3.6

Kenezo: nonoxenue B Ilepuoandeckoit cucremMe XuMuieckux snemMerTon J[.M.
MeHpneneeBa; CTpoeHHE aTOMa; HaxoXAeHHe B Ipupoae. dusnueckue u
XAMUYECKHE CcBoMcTBa xene3a. Okcuapl, ruapokcuasl u conu sxenesa(ll) u

s)kenesa(lll), ux cocraB, CBOMCTBA U MOTyUYEHUE

3.7

XUMHYECKUH 3KCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3llaMyi METaJuIOB U CIUIABOB,
uX (U3NYECKHMMH CBOWCTBAMU; H3y4YCHHE PE3YJIbTATOB KOPPO3UU METAIIJIOB
(BO3MOXKHO WCIIOIB30BaHUE BHJIEOMATEPHAJIOB), ocoOeHHOCTe!
B3aUMOJICCTBHSI OKCHJA KajblMsl M HATpuUsi C BOJMOW (BO3MOKHO
HCIIOJIb30BAaHUE BHUJIEOMATEPHUAIIOB); HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI;
mpoliecca TOpeHHMs JKejle3a B KHCIOpoJe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB); MIPU3HAKOB MPOTEKAHMsI KAYECTBEHHBIX PEaKIMil HAa HOHBI
(Marausi, Kanplus, amtoMuHus, nuHka, skenesa(ll) m xemesa(Ill), memu(Il);
HaOJII0/ICHNE U OMHMCAaHWE MPOILIECCOB OKPAIIMBAHUS TUITAMEHH MOHAMH HATPUS,
Kl W Kajgblus  (BO3MOXHO  HMCIOJb30BaHME  BHJAEOMATEPHUAJIOB);
uccieaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U THAPOKCHIA
[IMHKA; PEIICHNE YKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe « BakHeimme Metauisl 1

X COCAUHCHMUI

XuMUs ¥ OKpy’Karolas cpena

4.1

HoBbie mMaTepuansl u TexHosioruu. BemiectBa U maTepuainbl B MOBCEIHEBHOM
JKM3HU 4YelloBeka. XUMHS U 3I0pOBbe. be3omacHoe UCIonb30BaHUE BENIECTB U
XAMUYECKHX peakiuii B ObiTy. [lepBas momoIs mpy XUMHYECKHUX OXKOTax

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOH  IpaMOTHOCTH.  XUMUYECKOE  3arps3HEHHE
okpysxaromieit cpeast I1/IK. Posib XumMun B pemieHHH SKOJIOTHUYECKUX MPoOIem.
[IpuposnHble HMCTOYHMKH YIJI€BOAOPOAOB (Yyroiyib, MPUPOAHBIM ra3, He(dTb),

MMPOAYKTBI UX nepepa60TKI/I, X poJib B GBITy " IPOMBIIIJICHHOCTHU

4.3

XHUMHUYECCKUN OKCIICPUMCHT: U3YUYCHUC 06pa3u0B MaTrepuajloB (CTCKJIO, CIIJIaBbI

MCTAJUIOB, HOJUMCPHBIC MaTCpI/IaHLI)
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IPOBEPSIEMBIE HA OI'3 ITIO XUMHWU TPEEOBAHHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NMpoBepPsSieMOro
TpeOoBaHUSA

IIpoBepsieMble TPeGOBAHMS K NPEAMETHBIM pe3yJabTaTaM
0a30B0OTr0 YPOBHA OCBOEHHS1 OCHOBHOI 00pa3oBaTesibHOI
MPOrpaMMbl OCHOBHOI0 00miero odpasopanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O TIO3HaBa€MOCTH SIBICHMH TNPUPOJbI, TOHUMaHHE OOBEKTHBHOU
3HAYMMOCTH OCHOB XMMMUYECKOI HAayKH Kak 00JIaCTM COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOHIeH KyJIbTypbl M NPAKTUYECKOU
JEATEIbHOCTU 4YEJIOBEKAa B YCIOBHUAX COBPEMEHHOIO OOIIECTBa;

IMOHMMAHUE MECTa XUMUU CPEAN APYIrUX €CTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOJAaX IMO3HAaHHUA, B TOM YHUCJIC SKCIICPUMECHTAJIBHbLIX U
TCOPETHUYCCKUX METOJaxX HCCICAOBAHUA BCHICCTB U HUIYUYCHUA
XUMHUYCCKHUX peaKuHﬁ; YMEHUC HUCIIOJIB30BAaTh MOACIN JUIA

00BsICHEHUS CTPOCHHA aTOMOB U MOJICKYJI

1.3

0 chepax npodeccuoHaTbHON JAeATEIBHOCTH, CBI3aHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHIKCHHSX
XHMHYECKOW HAyKH, YTO IO3BOJUT OOYyYaIOIIMMCS pPaccMaTpuBaTh
XUMHIO Kak cepy cBoeil Oyaymieit npodeccuoHaIbHON NesTeIbHOCTH
U cenaTh OCO3HAHHBIN BBIOOP XMMHUHU KaK MPOQWIBHOTO NpeaMera

MIpH TIEPEeX0/ie Ha YPOBEHB CpeaHEro 001Iero oopa3oBaHus

BJ'IaILeHI/Ie CHUCTEMOM XHUMHYECKUX 3HAHUU U YMCHHUC TIPUMCHSATH

CUCTEMY XUMHUYCCKUX 3H3HPII71, KOTOpas BKJIHOYACT:

2.1

BaXXHEHIINE XUMHUYECCKHE TMOHATHUS. XUMHYECCKHUM DHJIEMEHT, aToM,
MOJIEKYJia, BEIIECTBO, IPOCTOE M CIIOKHOE BEIIECTBO, OJIHOPOJIHAS U
HEOJHOPOJHAsT CMECh, OTHOCHUTEJIbHBIE aTOMHAsi W MOJEKYyIsapHas
MaccChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSIpPHAs Macca, MOJISAPHBIN
00BEM, OKCHI, KHCIIOTa, OCHOBaHWE, COJIb (CpemHssl), XUMUYECKas
peakuusi, peakluuu COEIUHEHUS, PEAKIUHU pPa3iI0KEHUs, pPeaKIuu
3aMEIICHHs, peakiuu oOMEHa, TeIJI0BOW 3(PheKT peakimu, dK30- U
SHJIOTEPMUYECKHE PEaKIUH, PAcTBOP, MaccoBas OIS XUMHYECKOTO
3JIEMEHTA B COEJIMHEHUH, MAacCOBas JIOJ U MPOIEHTHAS KOHIIEHTPAIUs

BC€HIICCTBA B paCTBOPE, AAPO aTOMa, BHCKTpOHHLIﬁ clIon aToMa, aTOMHasd
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opOuTanp, paguyc aroMma, BAJIEHTHOCTb, CTENEHb OKHUCIEHHUS,
XUMUYECKAs! CBAA3b, DJIEKTPOOTPULIATENILHOCTD, OJISPHAs U HEMOJISIPHAS
KOBAJICHTHAsl  CBA3b, MOHHAs CBA3b, MeETalIM4ECKas  CBA3b,
KpUCTAJUIMYECKass pelérka (aToMHasl, HWOHHas, MeTalhyeckas,
MOJIEKYJISIpHAsI), UOH, KaTUOH, QHUOH, 3JIEKTPOJIUT U HERJIEKTPOJIUT,
JIEKTPOJINTUYECKAsT JUCCOLMALMsI, pPEaKIUd HOHHOro oOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIUU,  OKHUCIMUTEINb U
BOCCTAHOBUTEIb, OKHCICHHE M BOCCTAaHOBIICHHE, JJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOPAaTHMBIE pEaKIIUH,
CKOpOCTb XUMHUYECKOM peakuuu, kartanuszarop, IIJAK, kopposus

METAJLJIOB, CILIABBI

2.2

OCHOBOIIOJIararoliie 3aKOHbl XMMHHU: 3aKOH COXPaHEHHsS Macchl,
nepuoguueckuid 3axkoH J[.MI. MeHzaeneeBa, 3aKOH TOCTOSIHCTBA

cocCTraBa, 3aKOH ABoranpo

23

TCOpUHU XHUMUHU: ATOMHO-MOJICKYJISIpHaA TeOpH, TCOpU

SHCKTPOHHTHHGCKOﬁ Jucconuvanmumu

BJ'IaI[eHI/IC OCHOBaMH XHMHUYECKOU rpaMOTHOCTH, BKJ'IIO‘IEIIOH.IGﬁZ

3.1

YMEHHE TNPaBIIBHO HCIIOJNB30BaTh M3YYEHHBIE BEIECTBA U MaTepHabl
(B TOM uYuclne MUHEpalIbHBIE YJIOOpEHHWs, METabl U CIUJIABBHI,
MPOAYKTHI TEPepabOTKU MPUPOAHBIX HCTOYHHKOB YTIIEBOJAOPOIOB
(yrmsi, mpupoaHoTO Ta3za, HeTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
MPOMU3BOJCTBE M NMOHMMAaHHE 3HAYCHUS >KHPOB, OCIIKOB, YIJIEBOJIOB
JUISl OpraHu3Ma YeJI0oBeKa; YMEHUE IPOTHO3UPOBATH BIMSHHUE BEIIECTB
YU XMMHYECKUX IMPOIECCOB HA OPraHU3M YEJOBEKA U OKPYKAIOIIYIO

NPUPOJHYIO CPedy

32

YMCHHUC HUHTCIPUPOBATH XHUMHUYCCKUEC 3HAHHA CO 3HAHUAMH APYTUX

y‘-Ie6HBIX mpeaAMETOB

33

HaJU4He OMbITa pabOThl C Pa3IMYHBIMM UCTOYHMKAMU HH(POpPMALIUU
10 XMMUM (HAy4YHass U HAay4dHO-IIONYJISIpHAs JINTEPATypa, CIOBApH,

CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

34

yMeHHEe OOBEKTHBHO OIIGHWBAaTh WH(POPMAIIUIO O BEIIECTBAX, WX
IIPEBpAlICHUsAX M  NPAKTUYECKOM  IPUMEHEHMHM W  yMEHHue

HUCMOJIb30BaTh €€ JJIs peuICHuA yqe6H0-H03HaBaT€HBHBIX 3aJga4

Bnagenne ocHOBaMH IOHSITHUMHOIO arrmapara U CHMBOJIMYCCKOI'O

SA3bIKaA XUMHUHU AJI1 COCTaBJICHUSA cbopMyn HCOPraHMYC€CKHUX BEINCCTB,
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ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKuHﬁ; OCHOBaMHu XUMUYECKOM

HoMmenkiarypsl (IUPAC u TpuBuanbHoi)

YMenue oOBSACHATH CBSI3b MOJIOKECHUS dieMeHTa B [lepuomnueckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHMS aTOMOB
XUMUYECKUX 7JJIEMEHTOB (cocTaB U 3apsA] sjpa, oOliee YHCIo
9JEKTPOHOB), PAacIpeIeIeHHEM BJIEKTPOHOB I10 SHEPreTUYECKUM

YPOBHAM aTOMOB II€PBbIX TpéX nepruoaoB, Kajausa U KaJIbIUA

[IpencraBienue 0  OEPUOJUUYECKONM  3aBUCHUMOCTH  CBOWMCTB
XUMUYECKHUX 3JIEMEHTOB (paguyc aToMa, 3JeKTPOOTPULIATEIBHOCTB),
IOPOCTBIX M CIOXHBIX BEIIECTB OT IIOJOKEHUS JJIEMEHTOB B
[lepuonnueckoit cucreme (B MajblX NEpUOJAX U  IVIABHBIX

HNOJTPYIINAx) U 3JIEKTPOHHOI'O CTPOCHMS aTroMa

YMmenue Kinaccu(puImupoBars:

7.1

XHUMHUYCCKHUE DJICMCHTHI

7.2

HCOPraHNMYCCKHUEC BCIICCTBA

7.3

XUMHUYCECKUE pEaKIU

YMeHue OIPCACIIATD:

8.1

BaJICHTHOCTb U CTCIICHb OKHCJICHHUA XHMHUYCCKHUX IJJICMCHTOB, 3apsal]

HOHa

8.2

BHJI XUMHMYECKOM CBA3M M THUI KPHUCTALUIMYECKOW CTPYKTYyphl B

COCANMHCHUAX

8.3

XapaKTep Cpellbl B BOJHBIX pacTBOPaX BEMIECTB (KUCIOT, OCHOBaHUH)

8.4

OKHCJIIUTECIIb U BOCCTAaHOBHTCIIb

VYMenue XapaKTCPpHU30BaTb (1)I/ISI/I‘ICCKI/I€ U XMMHYECKHE CBOMCTBA:

9.1

IPOCTHIX BEHIECTB (KUCIOPOJ, 030H, BOXOPOJ, rpadwur, ammas,
KpeMHui, a3oT, ¢ocdop, cepa, XJIOp, HATPHUH, KaIUH, MarHuu,

KaJIBIIMH, aJIFOMUHUM, JKEJIe30)

9.2

CIOXKHBIX BEIIECTB, B TOM 4YHCII€ WX BOJHBIX PacTBOpPOB (BOa,
aMMUaK, XJIOPOBOJOPOJ, CEpPOBOJIOPOM, OKCHABI W THAPOKCHUIBI
MetaioB [-IIA rpynn, amomunus, meau (II), nuuka, xenesa (II u
IIT), oxcunpr yranepona (I u 1V), kxpemuaus (IV), azora u pocdopa (111
u V), cepei (IV u VI), cepuucras, cepHas, a3oTucTasi, a3oTHasd,

q)OC(bOpHaSI, yroJjibHasi, Kp€EMHUEBAA KUCJI0TA U UX COJ'II/I)

9.3

IIPOTHO3UPOBATh M XapaKTEpU30BaThb  CBOICTBAa  BEIIECTB B
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3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NTPHUMCHCHHC BCUICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOXXHOCTbB ITPOTCKAHUA XUMHUYCCKUX

MIPEBPALLEHUI B PA3JIUYHBIX YCIOBUIX

YMeHue cocTaBiATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHHUS PEaKLIUi, B

10
TOM YHCIIE:
10.1 peakuii MOHHOTO OOMEHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIX PEaAKIUN
103 WUTIOCTPUPYIOIINX ~XMUMHYECKHE CBOMCTBAa H3Y4YEHHBIX KIJIACCOB
' (Tpymim) HEOPraHUYECKUX BEIIECTB
10.4 MOJATBEPKJAIONINX T'€HETUYECKYI0 B3aUMOCBSI3b MEXIy HUMH
11 VYMeHne BBIYHMCIATH (IPOBOIUTH PACUETHI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYI0O M MOJSIDHYIO MAacChl BEIECTB,
' MacCOBYIO JOJIF0 XUMUYECKOT0 3JIEMEHTA B COCIMHEHUHT
11.2 MAacCOBYIO JIOJIIO BEIECTBA B PACTBOPE,
11.3 KOJMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ira3oB
14 M0 ypaBHEHUSM XHUMUUYECKHUX pPEAKIUA M HAXOJIUTh KOJIHMYECTBO
' BeIeCTBa, 00BEM U MacCy peareHTOB HIIH IPOyKTOB PEAKIIUU
12 Biianienve (3HaHUE OCHOB):
OCHOBHBIMM  METOJAaMH  HAYYHOTO TMO3HaHWS (HaOIoIeHHeE,
1 M3MEpEeHHe, SKCIIEPUMEHT, MOJCITUPOBAHNE) NTPU N3YyUYECHUH BEIIECTB U
' XUMHYECKHX SBIICHUH; yMeHue chOopMyIupoBaTh MpodieMy u
MPEJIOKUTh MYTH €€ PeIIeHus
- Oe3omacHOil pabOThl C XWMHYECKHUMHU BEHIECTBAMH, XHUMHUYECKON
' MOCy10H 1 1abopaToOpHBIM 000pyTOBaHUEM
npaBwiIaMu 6€30MacHOT0 00pallleHus ¢ BEeIECTBAMU, UCTI0JIb3YEMbIMHU
B MOBCEIHEBHOM >KU3HM, IPAaBUJIAMU MOBEACHUS B LEJSIX COEpPEKEHUs
123 300pOBBSl U OKPYXAIOWIEW MNPUPOTHOM Cpenbl; NMOHUMaHWE Bpena
' (omacHOCTH) BO3JEHCTBUS HA JKUBbIE OPraHU3MBbI OMNpENETEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIICHUS W TMPEAOTBPAIICHUS HX BPEIHOTO
BO3/IEMCTBUS
3 Hanuune nmpakTUyecKuX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CIEIYIOIUX XUMUYECKUX IKCIIEPUMEHTOB:
31 M3y4yeHHe U ONHcaHue (PU3NYECKUX CBOICTB BEIIECTB; 03HAKOMIICHUE

C (I)I/ISI/I‘—ICCKI/IMI/I n XUMHUYCCKUMHU SABJICHUSMU, OIIBITHI,
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HWIUIIOCTPUPYIOIIUEC TMPU3HAKKW IPOTCKAHUA XHUMHYCCKUX peaKL[I/Iﬁ

13.2

U3y4deHHe CIOCOOO0B pa3zIeieHus cMeceit

13.3

MOJy4YeHUE KUCIOpoAa U M3YYEHHE €ro CBOMCTB; MOJIyYE€HHE
BOJIOPOJIAa U U3YUYEHHUE €r0 CBOWCTB; IOJYy4YEHUE YITIEKUCIIOrO ra3a u

HU3Y4YCHUC €TO CBOﬁCTB; IMOJIYYCHUC aMMHaKa U U3YUYCHHUEC €TO0 CBOICTB

13.4

MPUTOTOBJICHUE PACTBOPOB C OINpeneN€HHON MaccoBOM  Joiieit

pPacTBOPEHHOTO BEIIECTBA

13.5

pUMEHEHHe MH/IUKAaTOPOB (;makmyca, METHIIOpaHXa u
deHondTanenHa) A ONpeneseHus XapakTepa cpeabl B pacTBOpPax

KHCJIOT U IIIEJI0YEN

13.6

HCCJIICAOBAaHUEC W OIIMCAaHHC CBOMCTB HCOPraHNM4YCCKUX BCIICCTB
Pa3JIMYHBIX KJIIACCOB, U3YUCHUC B3aI/IMOI[eI\/'ICTBI/I${ KHCJIOT C ME€TaJlllaMHU,
OKCHJaMH MCTAaJIJI0B, pPaCTBOPHUMBIMU u HCPACTBOPUMbBIMU
OCHOBAaHUSAMH, COJIAMHU; IIOJYUYCHUEC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHUC OJHOTO MCTalla APYrum nu3 pacTBOpa cou,
HCCIICOA0BaHUC aM(l)OTepHLIX CBOMCTB T'MAPOKCHUOOB AJIOMUHUA H

LIUHKA

13.7

pellieHrne 3KCIEepUMEHTaNbHbBIX 3a7a4 1Mo TeMaMm: «OCHOBHBIE KJIACChI
HEOPTraHWYECKHUX COCIMHCHUIY; «DNEKTPOIUTHYECKAS
nucconuanusy; «Baxknpelmmne HeMETasIbl W UX COCAUMHEHUS,

«Baknenine MeTajuIbl U KX COEIUHEHUI»

13.8

XUMHUYECKHE  OKCIEPUMEHTBI,  WUIIOCTPUPYIOIIHE  MPU3HAKHU
NPOTEKAHUs PEaKIUii MOHHOTO OOMEHA; KAYeCTBEHHBIC PEAKIUU Ha
NPUCYTCTBYIOIIUE B BOJHBIX PAacTBOpax HMOHBI XJIOPUA-, OpOMUI-,
nomun-, cynbdar-, d¢ocdar-, kapOOHAT-, CHIMKAT-aHUOHHBI,
TUAPOKCHI-HOHBI, KATHOHBI AMMOHHSI, MarHUs, KaJIbIIHs, aTFOMHHHS,

kenesa (2+) mkenesa (3+), meau (2+), ITMHKA

14

VYMmenue:

14.1

MPEICTaBIATh PE3yJbTaThl dSKCIIEpUMEHTa B (OpME BBIBOJIOB,
JI0Ka3aTelIbCTB, I'paMKOB M TAaOIULl M BBISBIATh SMIHUPUYECKUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATDh CBA3U MCXKAY PCaJIbHO Ha6J'IIOI[aeMBIMI/I XUMHWYCCKUMHU
SABJICHUAMUA U IPOLECCaMM, ITPOUCXOAAIIMMU B MaKpO- U MUKPOMHUPE,

OOBSCHATH MPUIUHBI MHOTOOOpAa3Hs BEIICCTB
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INEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMbIi 3J1€eMEHT COMEPKAHUS

HepBOHaanLHBIG XUMHYCCKUC ITOHATHA

1.1

Uucteie BenecTBa U cMecr. CIocoObI pa3iesIeHUs cMecel

1.2

ATOMBI ¥ MOJEKYyJNbl. XUMHYECKHE dJIeMEeHThl. CHMBOIBI XHUMHUYECKUX

OJICMCHTOB. HpOCTHe 1 CJIOKHBIC BCIICCTBA.

1.3

XumMudeckas Q)opMyna. BaneHTHOCTE aTOMOB XUMHYECKUX dJIEMEeHTOB. CTeneHb

OKHUCJICHHUA

1.4

3aKOH TOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCUTEIbHAsT aTOMHAas Macca.
OTHOCcHTENbHAS MOJICKYJIApHas Macca. MaccoBas JOJI XUMHWYCCKOI'O DJICMCHTA

B COCANMHCHHUHU

1.5

KommuaectBo BemecTtBa. Moisib. MomsipHass mMacca. MoJspHBIE 00BEM Tra3osB.

BzauMocBs3b KOJIMYCCTBA, MACChbl U YUCJIa CTPYKTYPHBIX CAWHHI] BCHICCTBA

1.6

dusnyeckue U XUMHYECCKHUE SBICHHSA. XHUMHUECKas peakuusa nu eé IIpU3HAKH.

3aKkoH COXpaHCHHA MAaCCbl BCUICCTB. XuUMHUYeCcKHue YpaBHCHUA

HepI/IOI[I/I‘ICCKI/Iﬁ 3dKOH H HepnonnquKaﬂ CUCTCMA XHMMHYCCKHUX OJJIICMCHTOB

J.1. MenpneneeBa. CTpoeHre aToMOB

2.1

ITepuonnueckuii 3akoH. Ileproanueckas cucteMa XuMu4eckux annemenTos J[.1.
Menneneesa. Ilepuons! n rpynnbsl. @U3M4ECKUl CMBICIT TOPSIKOBOIO HOMEpA,

HOMCPOB IICpUOJa U I'PYIIIIbI 9JICMCHTA

2.2

Crpoenne atomoB. CoctaB atoMHbIX saep. M3oronsl. Dnektponsl. CTpoeHue
JNIEKTPOHHBIX ~ 000MIOYeK  aTtoMoB  MepBbIX 20 XUMHUYECKHX  DJIEMEHTOB

ITepuonuueckoit cuctemnl .M. Menneneena

23

3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kalus, Kaiablus (paamyca aToOMOB, OJJEKTPOOTPHUIATEIHLHOCTH,
METAUNIMYECKUX M HEMETANIMYeCKHMX CBOWCTB) W HMX COCIMHEHUUA B
COOTBETCTBHU C TIOJIOKEHHEM »dJieMeHTOB B I[lepmomnueckoit cucreme u

CTPOCHHEM HUX aTOMOB

CrpoeHnue BemecTBa

3.1

XuMuueckas CBA3b. KoBanentHas (HOJ'ISIpHaSI u HCHOHﬂpHaH) CBA3b.

BHCKTpOOTpI/ILIaTCHLHOCTB XUMHUYCCKHX OJICMCHTOB. HNonnas CBA3b.
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Mertannuueckas CBS3b

3.2

Tumnel KpUCTAUIMYECKUX PEmETOK (aTOMHAas, WOHHAs, MeETaJInYecKas),
3aBHCUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTAJUIMYECKON PEMIETKH W BHUIA

XUMHYECKOU CBSI3N

BaxHelmme mnpencTaBUTENM HEOPraHWYECKHWX BemecTB. Hemeramnsl u ux

COCIUHCHMUA. MeTanisl U ux COCIUHCHU A

4.1

Knaccudpukanuss ¥ HOMEHKIAaTypa HEOPraHWYECKHX COCAMHCHHH: OKCHIIOB
(coneoOpasyromue: OCHOBHbIE, KHCJIOTHBIE, aM(oTepHBIE) u
HecoJieoOpa3ylolle; OCHOBaHUU (IIENOYM M HEPAaCTBOPHUMBIE OCHOBAHUA);
KHCIIOT  (KUCIIOPOJCOJEpKAIIUe ¢ OCCKUCIOPOIHBIC, OJIHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CpeAHUX U KHUCIIBIX)

4.2

dusnueckue n  XHMHYCCKHC CBOICTBa IMPOCTBIX BCIICCTB-HEMECTAJLJIOB:

BOJIOPO/Ia, XJIOpa, KHCIOpOJa, cephl, a3oTa, docdopa, yriepona, KpeMHUS

4.3

dusnyeckue U XMMHUYECKHE CBOMCTBA OpOCThbIX BCHICCTB-METAJIJIOB: JIMTHA,
HaTpuA, Kallkusgd, Marovusa U KaJbLWA, aJIJFOMHUHUSA, XKCJIC3a. 9HeKTp0XHMquCKHﬁ

P HANPSDKEHUH METaJlJIoB

4.4

dusnyeckue 1 XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COC,I[I/IHCHI/II\/'I HEMCTAJIJIOB!

XJIOPOBOZOPOJIA, CEPOBOAOPOIA, aMMHAKa

4.5

du3nyuecKkue U XUMHYECKHE CBOWCTBAa OKCHAOB HeMeTaiuoB: cepbl (IV, VI),
aszota(ll, IV, V), docdhopa(Ill, V), yriaepona(ll, IV), kpemuusa(1V). [Tomyuenue

OKCHIO0B HEMCTAJJIOB

4.6

Xumudeckue cBoicTtBa okcunoB: metamnoB [A—IIIA rpynn, nuaka, megu(ll) u

xenesa(ll, III). Tlonyuenrne okcHUI0B METAIIOB

47

XWMUYECKHe CBOMCTBAa OCHOBAHHUM M aM(OTEPHBIX THAPOKCUIIOB (Ha MpUMeEpe
THAPOKCUIOB aIFOMWUHUS, JKele3a, IuHKa). [lomydeHue OCHOBaHHW U

aM(pOTEpHBIX THIPOKCUIOB

4.8

OO6mue XMMUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOIHON, CEPOBOJIOPOIHOM,
CEpHUCTOM, CEpHOM, a30THOH, (ocopHOU, KpeMHHEBOH, yroabHOU. OcobObie
XMMHUYECKHE CBOHCTBAa KOHIEHTPUPOBAaHHOW CEpHON M a30THOH KHCIOT.

ITony4yenue kucior

4.9

OO0mue xuMHuyeckue cBoiicTBa cpenHux coneit. [lomydenue comneit

4.10

[Tomyuyenne, coOupaHue, pacmo3HaBaHUE BOJOPOMA, KHCIOpOAa, aMMHUakKa,

YIIJICKUCIIOTO ra3a B J'Ia60paTOpI/II/I

4.11

[Tonydenne ammuaka, CEpHON M a30THOM KHCJIOT B MPOMBINIIIEHHOCTH. OO0mmue
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CIIOCOOBI MOJYUCHUA MCTAJUIOB

4.12

I'enetnueckas CBSI3b MEXKAY KilacCaMHW HEOPTraHUYCCKHUX COCMHCHUN

XuMHUYECKHe peakinuu

5.1

Kiaccudukanms XUMUIeCcKUX peakiyii o pa3IudHbIM IMPU3HAKAM: TI0 YHCITY U
COCTaBY YYAaCTBYIOIIMX B PEaKIMH BEIIECTB, IO TerioBoMy 3¢ dekTy, 1o

W3MEHEHMIO CTEICHEH OKHUCIICHHS XMMHYECKHX 3JIEMEHTOB

52

TermoBoi 3PpheKT XUMHIECKON pPEeaKIINH, TEPMOXUMHUYECKHE YPAaBHEHUS. DK30-

U 3HAOTEPMUYECKHE peaKUHUH. TepMOXUMUYECKHUE YpaBHEHUS

53

OKHCIUTENbHOBOCCTAHOBUTENbHBIE peakuuU. OKUCIUTEIN U BOCCTAHOBUTEIIH.
IIpoueccbl  OKHCIIEHHS M BOCCTAHOBJIEGHHSA.  OJIEKTPOHHBIM  OanaHc

OKHMCIIUTEIbHOBOCCTAHOBUTEIBHOM pCaKunuun

54

Teoplxm SHCKTPOHHTH‘IQCKOIZ Juccoluanuu. KaTI/IOHLI, AHHOHBI. SHGKTpOHI/ITBI u

HEOJICKTPOJIUTHI. CunbHble U caa0ble QJICKTPOJIUTHI. CreneHb JAucconuanmn

55

Peakunu nonHoro obmeHa. YclIOBHUSI NMPOTEKaHUsI peakuii MOHHOTO oOMeHa,

IIOJIHBIC U COKpaH_[éHHBIG HOHHBIC YpAaBHCHUA peaKL{I/Iﬁ

XuMus U OKpy’Karolas cpena

6.1

BeIJ_IeCTBa n Marcpualjibl B HOBCG)IHCBHOI\/'I J)KU3HM d4elloBeKka. be3omacHoe
HCIIOJB30BaHUC BCHICCTB M XHMMHYCCKHUX pCaKHI/Iﬁ B J'Ia60paTOpI/II/I n 6LITy.

HepBaﬂ nmoMoub MMpru XUMHUICCKHUX 0KOTaX U OTPABJICHUAX

6.2

XUMUYECKOEe 3arpsisHEHHE OKpY)Karomed cpenbl (KUCIOTHBIE — JTOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CHOCOOBI €ro MpeIoTBpaleHUs
[Ipenenbnass gomyctumas konmeHtpanus BemectB (IIJAK). Ponp xumum B
peIlIEHNH DKOJIOTHYECKUX TpobiieM. YcwieHune mnapHUKOBOTO dddekra,

PaspymicHue O30HOBOI'0O CJIOA

6.3

IIpumenenue cepsl, a3ora, ¢pocdopa, yriepoaa, KpEMHUS U UX COCAUHEHUN B
ObITy, MEIULHHE, MPOMBIIUIEHHOCTH M CeIbCKOM Xo03siicTBe. [IpumeneHue
METaJUIOB M CIUIaBOB (CTalb, YYyTyH, IIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coequHeHui. [IoHaTre o Koppo3uu MEeTalIoB, OCHOBHBIE

CrOoCOOBI 3aIIUTHI UX OT KOPPO3HH

6.4

[IpuponHbIE HCTOYHUKH YTJIEBOAOPOAOB (yrojb, HPHPOAHBIA Tra3, HEPTh),

MPOAYKTHI MX TIepepaboTKH (O€H3WH), MX POJIb B OBITY M MPOMBIIINICHHOCTH

6.5

[TepBoHavyanbHBIE MOHITHS 00 OPraHMYECKHX BEMIECTBAX KaK O COCTMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TAHOJ, TIMIEPHH, YKCYCHAs KUCIIOTA).

ITonsTHE O OMOIOTHYECKU BAXKHBIX BCIICCTBAX: XHUpaAX, 6em<ax, yrie€eBodax — U UX
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POJIA B )KU3HHU YCTIOBCKA

7 Pacuérsr:

7.1 o GopMynaM XHMHUYECKHX COCAMHCHUIN

7.2 Macchl (MaccoBOM) JIOMM PacTBOPEHHOTO BEIIECTBA B PacTBOpE
7.3 [0 XUMHYECKUM YPaBHEHUSM

61




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGBHBIE MATEPHUAJIBI VIS YHEHUKA

» XuMmus: 8-# Kiacc: 6a30BbI YPOBEHb: YUCOHUK; S-€¢ U3aHNUE,

nepepadotanHoe, 8 kiacc/ ['adbpuensa O.C., Octpoymon WU.I'., Cnaaxos C.A.

AxnmonepHoe obmectBo «M3narensctBo «lIpocBenenney
* Xumus, 9 knacc/ I'abpuensn O.C., OctpoymoB WU.I'., Cnankos C.A.

AxmmonepHoe o6miectBo «M3natenscTBo «IIpocBemenue»

METOANYECKHUE MATEPUAJIBI AJIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/ Xumusi-6a30BbIii-ypOBEHb.-
Peanmmzarus-tpedoBannii-OI' OC-0cHOBHOT0-00111eT0-00pa30BaHMsI. -

Meroaudeckoe-mocodue-mis-yaurens. pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH

NHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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