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MNOACHUTEJIBHASA 3AIINCKA

OO0mas xapakTepucTUKa Kypca

[Iporpamma Kypca BHEYPOUHOU NESATEILHOCTH «XUMHSI B SKCHEPUMEHTAX U
3aadax» (Jangee — mporpaMma) cocTaBliieHa JJisl 8—9 KiaccoB HA OCHOBE MOJIOKEHUM
U TpeOOBAHUIA:

— denepalibHOTO TOCYTAPCTBEHHOT0 00Pa30BaTEIHLHOTO CTaHAApTa OCHOBHOTO
oOmero oOpa3zoBaHust (yTBEpXKIEH TMpUKa3oM MMHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @eneparuu ot 31 mast 2021 r. Ne 287);

— ®enepanbHOil  00pa3oBaTeNbHONM MPOTPaMMbl  OCHOBHOTO  0OILIETO
oOpa3oBanus (yTBepkIeHa mpukazoM MunnpocsenieHust Poccun ot 18.05.2023 Ne
370; 3apeructpupoBano B Muntocte Poccuu 12.07.2023 No 74223).

IIpu  pa3paGorke  mporpaMMbl  HCHOJB30BAIUCH  CJIeAYHOIIHE
HOPMATHBHBbIE JOKYMEHTbI:

— Vka3 Ilpesunenta Poccuiickoii @enepanun ot 28.02.2024 r. Ne 145 «O
Crparerun Hay4yHO-TEXHOJOTHYECKOT0o pa3ButTus Pocculickoit denepannny;

— KowmmnekcHbli TJaH MEpPONPUATHM MO  MOBBIIICHUIO  KadecTBa
MaTeMaTHYECKOr0 U €CTECTBEHHO-HAYYHOT0 00pa3zoBanus Ha nepuon a0 2030 roaa
(yrBepxaeH pacnopsbkenueM llpaButenbctBa Poccuiickoit ®enepaunu ot 19
HOs10ps 2024 roga Ne 3333-p).

AKTYyaJIbHOCTH Kypca

AKTyaJIbHOCTh Kypca BHEYPOUHOU JEATEIIBHOCTH «XUMHUSI B SKCIEPUMEHTAX U
3a/layax» OOYCJIOBJIEHa HEOOXOAMMOCTHIO Pa3pabOTKU CIENUATBLHBIX MPOrpamMm
OoOy4eHHsI ¥  BOCHHUTAHHUS, CIHOCOOCTBYIOIIMX  TOBBIIIEHUIO  Ka4yecTBa
MaTEMaTUYeCKOr0 U €CTECTBEHHO-HAYYHOro O00pa3oBaHus, B TOM YHCIIE
MpeayCMaTPUBAIOIINX YIITYyOJIeHHOE U3yYeHUE yueOHOTO peaMeTa « XUuMUsD.

[Ipensmaraempiii KypC BHEYPOUYHOH AESATEIBHOCTH JOTMOJHSIET W PACIIUPSET
nporpaMMmy Kypca XUMHUU 0a30BOTO ypoBHs. Peanuzanusi mporpamMmbl MO3BOJUT
BBIUTH 3a paMKM M3y4y€HUS XUMHUU Ha 0a30BOM YypOBHE, HUCIIOJB3Yys (OPMBI,
OTJIMYHBIC OT YPOUHBIX, U 00ECTIEUnUTh YIriyOJIEHHOE U3YYeHHE XUMUU Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma Kypca mOpeaycMaTpUBAaeT OpraHU3alUI0  Pa3sHOOOpPA3HOM
JEATEIBHOCTH OOYyYalolMXcsl, UX aKTUBHOCTh M CaMOCTOSITEJIbHOCTh, COYETaeT
WHIVBUAYAJIbHYIO MW TPYIIOBYIO paboTy, TpearnojiaraeT TMPOEKTHYH U
UCCJIEI0BATENBCKYIO JIEATEIbHOCTb.

B mepByro odepenp mporpamma ynensieT 0oco00€ BHUMAHWE BBHITIOJHEHUIO
OOYYarOMIMMHUCS XUMHUYECKOTO OKCIIEpUMEHTa — J1a0OpaTOpPHBIX OMNBITOB U
MPAKTUYECKUX PabOT, YTO TMO3BOJUT MM HA MPAKTUKE H3YyUYUTh 3aKOHOMEPHOCTH



MPOTEKAHUSI XMMHUYECKUX IMPOIECCOB, PA3BUTh MPAKTUYECKUE YMEHHS W HaBBIKU
IUTAaHUPOBAHMUSL, TOJATOTOBKH, MPOBEJCHUS, aHAJIN3a U MHTEPIPETALUH TTOTYYSHHBIX
HKCIIEPUMEHTAJILHBIX PE3yJIbTaTOB, HAYUYUTHCS PUMEHSITh TEOPETHUECKUE 3HAHUS
JUIsT OOBSICHEHUS! XMMHUYECKHX IIPOIECCOB, MPOUCXOASIIMX B TOM YHCIE B
CUTyallMsIX JKM3HEHHOTO xapakrepa. (OCO3HAHHOE BBIIOTHCHUE XHUMHUYCCKUX
AKCIIEPUMEHTATILHBIX PaboT OyneT crmocoOCTBOBAThH MOBBIIMICHUIO MOTHBAIMH K
u3ydeHuto xumuu. [IporpaMmmMoii mpeyCMOTPEHO TaKKe PEIICHUE 00yJarOIIIMUCS
KaueCTBEHHBIX U KOJTMYECTBCHHBIX PA3IMYHBIX THIIOB U YPOBHEHN CIIO)KHOCTH, B TOM
YHUCJI€ OJUMIHUAIHBIX. BBIMOTHEHHIO XUMHUYECKOTO SKCIEPUMEHTA M PEIICHUIO
3a/lady  00s3aTeNIbHO JOJDKHO TMPEANIeCTBOBATh 3HAKOMCTBO OOYYAIOMIMXCS CO
CBSI3aHHBIMH C HUMHM 3JIEMEHTaMU COJIepKaHUSI.

[Iporpamma Kypca BHEYPOUHOH JCATEIBHOCTH «XHUMHS B DKCIEPHUMEHTAX H
3a/1agax» MOXKET OBITh BOCTpeOOBaHa 00YJAIONTUMHUCS, KOTOPhIE MOTHBHPOBAHBI K
OCO3HAaHHOMY BBIOOPY TpoeccHii, CBSI3aHHBIX C MPUMEHEHHUEM XHMHYECCKUX
3HAHUM.

Heapb 1 32124 Kypca

[leas nmaHHOM mMporpamMMbl — 00€CHEUUTh WHAUBUAYaJIbHBIE MOTPEOHOCTH
oOydJarommxcss B HW3YYEHUH XHUMHUM B YCJIOBHSX, Korja Y4eOHbIH IUIaH
oOpa3oBaTeIbLHON OpraHU3aAlNK TPEIyCMaTPUBACT U3YUCHUE YIeOHOTO MpeaMeTa
«XuMUs» TOIBKO Ha 0230BOM YpPOBHE.

[Ipenmaraemass  mporpaMma  yYUTHIBAET  MICHXOJIOTO-TIEAarOTHYCCKUE
OCOOEHHOCTH COOTBETCTBYIOILIEH BO3pacTHOM kareropun oOydarommuxcs. Ee
OCBOCHHE CIIOCOOCTBYET PAa3BUTHUIO Y 00YUAIOIINXCS MHTEpEca K U3yUEHUIO XUMHH
u cdepam JEATeNTbHOCTH, CBSI3aHHBIM C XWMHUEW, MOTHBAIMU K OCO3HAHHOMY
BBIOOPY COOTBETCTBYIONIETO MPO(HIIA M HATTPABICHHOCTH JAJIbHEHUIIIET0 00yUEHUSI.

HN3yuyenue Kypca HanpaBJ/ieHO HA (pOPMUPOBaHUE:

— CHCTEMBbl XUMWYECKHX 3HAHUNW KaK KOMITOHEHTa €CTECTBECHHO-HAYYHOM
KapTUHBI MHpa, KaK OCHOBBI JUIsl TMOHUMAaHWS XUMHYECKOW CTOPOHBI SBJICHUUN
OKPYXAaIOIIEro MUPa, OCBOCHHE SI3bIKA HAYKH;

—  MHTCJUIEKTYaJIbHBIX CHOCOOHOCTEM W WHTEPECOB OOYYalOIIUXCs, Ha
MIPOJIOJIKEHNE 00YUSHHS Ha YPOBHE CPEIHEro 00IIero oopasoBaHusl.

B pamkax pelmieHusi OCHOBHBIX 32/a4 NPOrpaMMbl J0JIKHO OBITH
o0ecre4eHo:

— npuoOlleHre O0O0y4YarIIMXCcsl K CaMOCTOSITeIbHOW TO3HABaTEIbHOU U
WCCJICIOBATEILCKON AEATEILHOCTH, K HAYYHBIM METOIaM TIO3HAHUS;

— (hopMHpOBaHNE MOTUBAIIUH U PA3BUTHE CIIOCOOHOCTEN K N3YUEHUIO XUMUU;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATHP W OIICHUBATh SIBJICHUS



OKpPYXAaIOLEro MHpA, MCHOJIb3YsSd 3HAHUS W ONbBIT, NOJYYECHHbIE NMPU H3YYECHHH
XUMUH, IPUMEHATH UX MPHU PEIICHUU POoOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOM
NeSATEIbHOCTH;

— OCO3HaHHE OOYYAIOUIMMUCS IIEHHOCTH XMMHYECKUX 3HAHUN B KU3HU
YeJI0BEKa, MTOBBIIEHUE YPOBHS JKOJIOTMYECKOM KYJIbTYPbI, HEIPUATUE AECUCTBUM,
MIPUHOCSIIMX BPEl OKPYKAIOILIEH CPENE U 30POBBIO JIFOJECH;

— IpuoOpeTeHne 00yJarOIIMMHKCS ONbITa CAMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB
(KJTFOUEBBIX KOMITETEHITHH ), HEOOXOJUMBIX JIJISl Pa3IMYHBIX BUJIOB IE€ATEIHLHOCTH.

MecTo Kypca B 00pa3oBaTejibHOM Npoliecce

[Iporpamma kypca «Xumusi B 3KCIEpUMEHTaX W 3ajJaydax» paccudTaHa Ha
peanu3anuio B TeueHue 68 yuyeOHBIX YaCOB B paMKaX BHEYPOUYHOMU JIEATEILHOCTH B
8-9 kiaccax (34 gaca B 8 xiacce u 34 yaca B 9 kimacce); JaHHBIN Kypc MOXET ObITh
NPEMIOKEH OOy4YaromMMCSl B KaYECTBE OAHOTO M3 CYHIECTBYIOLIMX IO BBIOODY.
[Iporpamma sBASIETCS COAEP)KATEIBHBIM W METOJUYECKHUM OPHUEHTHPOM IS
COCTABJICHHSI M€IaroraMu paboyux MpOrpaMM.

[Iporpamma Kypca BHEYPOUHOH JEATEIBHOCTH «XHMHS B SKCIEPUMEHTAX U
3ajlayax» HalpaBJICHa Ha JOCTH)KCHHME pPE3yJIbTaTOB, KOTOPBIE IOMOJHSAIOT U
yrayonsitoT  chopMyaupoBaHHble B (denepalibHOM paboued mporpamme 1o
yueOHOMY mpeameTy «Xumus» (0a30BbIi YPOBEHb) TpPeOOBAHUS K MPEAMETHBIM
pe3yJbTaTaM.

@opMbI  AEATENBHOCTH OOYYaIOMIMXCS MPEeIyCMaTpPUBAIOT aKTUBHOCTb H
CaMOCTOATENbHOCTh, COYETAIOT HWHIMBHUIYAIbHYIO M TPYNIOBYIO paOOTHL
CTpyKTypHUpOBaHUE TEMATUYECKOTO IUIAHUPOBAHUS B MPOrPaMME COOTBETCTBYET
NOPSAIKY U3yYEHUS Pa3/IesioB U TEM XUMHUH Ha 6a30BOM YpOBHE B OCHOBHOM IIIKOJIE
U olecreyrBaeT TEM CaMbIM IPEEMCTBEHHOCTh YPOUYHOH U BHEYPOUHOM
NEeATEIBbHOCTH.

[IpensioskeHHbIE JIEMEHTHI COAEPKAHUS U BUbI I€ATEIbHOCTH 00YYaIOIIUXCs
MOTYT OBITb KOHKPETHU3UPOBaHbl C YYETOM HHJWBHUAYaJIbHBIX 3alpOCOB
oOyuvaromuxcs. PacmmpeHue colaepkXaHusi U BUAOB JACSATENbHOCTU CBS3aHO C
BO3MO>KHOCTBIO BBIOOpA MEAAroroM pa3jiMyHbIX BAPUAHTOB Y4EOHO-METOUUECKOTO
o0ecrieyeHuss Kypca, a TaKKe C CYIIECTBYIOUIMMH YCIOBUSIMU IIKOJIbHOMN
nH(OPMAITMOHHO-00pa30BaTEIILHON CPEIbI.

Jlyis 3HakOMCTBa OOy4aroumxcs ¢ nNpodeccusiMu, CBSI3aHHBIMH C XUMHUEH U
XUMHUYECKOM HAayKOM, M TIOBBIIIEHUS WX MOTHUBAIMM K W3YYCHUIO XUMHUU
PEKOMEHJIyeTCsl BKIIIOUWTHh B MPOTPAaMMy 3KCKYPCUU B PErHMOHAJbHBIE MY3€H,
npeanpusatus, By3bl. ConepKaTelbHbIE 53JIEMEHTBl MPOrpaMMbl MO3BOJISIIOT
OpraHM30BaTh Ha HX OCHOBE IPAKTUYECKYIO W IOMCKOBO-HCCIEA0BATEIbCKYIO
JeSITENIbHOCTD, PE3YJIbTaThl KOTOPOW MOTYT OBITh UCIOJB30BaHbI MPU pealln3aluu



OOy4alolUMHUCST ~ MHAWBHUIYATbHBIX  HPOEKTOB. TeMbl IPOEKTOB  TaKXkKe
PEKOMEHIOBAaHO BHIOMPATh C YYETOM PErHOHANBHOMN CIEIIU(PUKH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJbHOCTH
«XHUMMUA B IKCIIEPUMEHTAX U 3ATAYAX»

8 KUIACC

Paznen 1. IlepBoHayaibHble XUMUYECKHUE MIOHATHS

Xumus — BaxkHasi 00JacTh €CTECTBO3HAHUS M MPAKTHUUECKON AESTEIbHOCTU
yenoBeka. [Ipenmer xumun. Ponb XMMHUM B KU3HU YEJIOBEKA. XHUMHS B CUCTEME
Hayk. Tema wu BemjectBa. Du3MyecKue W XUMHUYECKUE CBOWMCTBA BEIIECTB.
ArperaTHble COCTOSIHHMSI BEUIECTB. [IOHATHE O TEOPETUYECKUX U IMIIUPUUYECKUX
METOJaX MO3HAHUS B ECTECTBEHHBIX HayKaX. [IpecraBieHuss 0 HAay4HOM MMO3HAHUU
Ha SMIIUPUYECKOM YPOBHE. SI3bIK XUMUMU.

[Tonsitue 0 MeTomax paboOThl ¢ XUMHUYECKUMH BemecTBamu. O0opymaoBaHue
IIKOJLHOM XHUMHYEeCKOM Jabopatopun. I[IpaBuiia Oe3zomacHoro oOpallleHus ¢
BEIECTBAMU U JTAOOPATOPHBIM 000PYIOBaHUEM.

UYucteie BemectBa M cMmecd. CrocoObl pasgeneHust cmeceil. Ounctka
BEIIECTB.ATOMBI M MOJEKYJbl. XUMUYECKUE 3JIEMEHTBL. I[IpoCcThie M CIOKHBIE
BelllecTBa. MeTasuibl 1 HEMETAJLIbI.

Xumuueckas ¢opmyna. OTHocuTenbHass aroMHas macca. OTHOCHUTENbHas
MOJIEKYJISIpHas macca. MaccoBast J0J1 XMMHYECKOTO JJEMEHTA B COEAUHEHUH.
Haxoxnenue npocreiimeit (opMyIbl BEIIECTBA 10 MACCOBBIM JI0JISIM 3JIEMEHTOB.

KonuuectBo BemiectBa. Monbs. MonsipHass macca. Pacuetsl mo ¢dopmynam
XAMHUYECKUX COoeInHeHur. MonspHas Macca cMmecu BewecTB. MoJibHas I0JA
XUMHUYECKOTO dJIEMEHTa B COoeAMHEHUH. Haxokmenue mpocTeiei (hopMysibl
BEILIECTBA 10 MOJIBHBIM JOJIIM 3JIEMEHTOB.XUMHUYECKasi peakus U €€ MPU3HAKU.
YcnoBus NPOTEKaHHWs XUMUYECKUX peaknuii. XUMHUYECKHME YpPaBHEHUSA. |HIIbI
XUMHUUYECKUX peakiuii. PacyeThl Mo XUMUUYECKUM YPaBHEHUSIM.

IKcnepumenmanvbHoe uzyueHue euecme U A6J1eHull:

— N3yuenue u omnucanue QU3NYECKUX CBOWCTB OOpa3liOB HEOPTaHMYECKHUX
BEILIECTB.

— IlpaBuna pabotel B 1abopaTopuu U MpueMbl 0OparieHus ¢ J1abopaTopHbBIM
000py1I0BaHUEM.

— Pa3nenenue cmecel.

— Omnucanue (U3NYECKUX CBOMCTB 00pa3ll0B HEOPTraHUYECKUX BEIIECTB —
METAJJIOB U HEMETAJLJIOB.

— Habmronenne Gpu3n4ecKuX U XUMUUECKUX SIBJICHUM.

— HabGmronenune u omucanve MPU3HAKOB MPOTEKAHUS XUMUYECKHX PEaKIUn
Pa3HBIX THUIIOB.



Pemenne pacueTHbIXx 3amau 1o ¢GopMylaM M YpPaBHEHUSIM XUMHUYECKHX
peaKuui pa3InuHOIO YPOBHS CJI0KHOCTH, B TOM YKCIIE OJIMMITNAIHBIX.

Pa3znen 2. BaxkHeiiime npeacTaBUTe I HEOPraHM4eCKUX BeleCTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. 3akoH ABorajpo. MospHblil 00bemM
razoB. OTHoOcUTENbHAas IUIOTHOCTh Tra3oB. OrmnpeneneHrue OTHOCUTEIbHOU
MOJIEKYJIIPHOM Macchbl Ta3000pa3HOT0 BEUIECTBA MO M3BECTHOM OTHOCUTEIBHOU
w10THOCTU. OOBEMHBIE OTHOIICHHSI Ta30B PU XUMHUECKHUX PEaKIIHSIX.

Kucnopon. Oxcunpl. Ilpumenenue kucimopoga. CrnocoObl MOMydeHUs
KHCIIOpOJia B JIaOOpaTOpuu U MpoMbIIUIeHHOCTH. [loHsTHE 0 KaTtanuzarope. O30H —
AITOTPOIHAS MOAUDUKALIMS KACTIOPOa.

TemnoBoit 3hdEeKT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- U SHIOTEPMUYECKUE PEAKIIUU.

Bonopon. Haxoxnaenue Bogopona B mpupoje, GU3MYECKUE U XUMHUYECKUE
CBOICTBa, IPUMEHEHHE, CIIOCOOBI oJIydeHHUs. [[oHATHE O KUCTOTaX U COJISX.

Bonma. ®usnueckue cBomcTBa BOoAbl. Boma kak pactBopurenb. PacTBOpEI.
HacelllieHHBIE M HEHACBILIEHHBIE PAacTBOpBbl. PacTBOPMMOCTH BEIECTB B BOJE.
Crioco0bl BbIpaK€HUsI KOHLIEHTPALUKA PACTBOPOB: MAccoBasl 10Jsl paCTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOPOB B MPUPOAE U B JKHU3HU
YeJIoBeKa.

Xumuueckne cBoiictBa Boabl. Ilomsitue 00 ocHoBaHusx. Ilonsatme 00
MHIMKaTOpax. KpyroBopoT Boabl B NIpUpPOAE. 3arpsA3HEHUE NPUPOIHBIX BOJI.
OxpaHa u ouMcTka nOpupoAaHbIX Boia.Kiaccudukanus  HeopraHUYECKUX
coequHennit. Okcunpl. Knaccudukanus okcuaoB: cojeodpasyronue (OCHOBHbIE,
KHUCJIOTHBIE, aM(OTEpHBIE) U HECOTIE00pa3yoIIKe.

@u3nyecKkre U XapaKTEepHbIE XWMHUYECKUE CBOMCTBA OKCHAOB. llomyueHue
OKCH/JIOB.

[IoHATHE O TMAPOKCUIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIIUX KHUCIOTaX.
Kucnotel. ®dusnueckne M XUMUYECKUE CBOWMCTBA KHUCIOT. llomydeHue KHUCHOT.
Kucnotsl B npupose, NpUMEHEHNE BaXKHEUIITUX KACIIOT.

OcunoBanus. Kmaccudukanuss OCHOBaHHI: IIEJIOYM W HEPACTBOPUMBIC
ocHoBanwms. Illemoun, ux cBoiicTBa W cmocoObl monyudeHus. HepacTBopumebie
OCHOBAHUS, UX CBOMCTBA U CIIOCOOBI MOTYUYCHHUS.

AmdotepHocTs. [loHATHE 00 aMPOTEPHBIX THAPOKCHUIAX U TIOTyUCHHUE.

Coun. @u3nyecKue U XxapakTepHbIE XUMUYECKUE CBOMCTBA. [lomydenue coeil.

['eneTnyecKkas CBI3b MEXKAY KJIaCCAaMU HEOPTAHUYECKUX COEIUHEHHU.

IKcnepumenmanvbHoe usydeHue euecms U A61eHUl:

— O3HaKkoMJIeHHE ¢ 00pa3aMi OKCHUIOB U OMIMCAHHUE UX CBOMCTB.

— Ilonyuenue, cobupanue KUCI0poaa, U3y4eHHUE €ro CBOMCTB.



— [Nomy4enue u cobupanue Bo10Opoa.

— B3anmojielicTBrE KUCIOT C METAILIAMHU

— IIpuroroBneHune pacTBOPOB C ONPEIACICHHOW MAacCOBOM  JIOJIEH
PacTBOPEHHOT'O BEUIECTBA.

— Onpenenenre pacTBOPOB KUCIOT U LIEJI0YEN C TOMOUIBIO HHIUKATOPOB.

— B3aumopencTeue KUCIOT ¢ METAUIAMH, PEaKIMM HeWTpanu3anuu. Peakums
HEUTpaJM3alyu.

— B3anmMozeiicTBre pacTBOpa cepHoi KHCIOTHI ¢ okcuaoM meau(11).

— [lony4yeHre HEPACTBOPUMBIX OCHOBAHUM U U3YUYEHUE UX CBOWCTB.

— BeITecHEHUE OIHOTO MeTajia IPYTUM U3 pacTBOpa COMH.

— B3anmopelicTBrE TUAPOKCUIA IUHKA C PACTBOPAMU KUCJIOT U LIETOYEH.

— Pemenne skcnepuMeHTaNbHBIX 3afad MO TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCIUHEHUIN.

Pemenne 3amad ¢ MCIIONB30BAaHUEM IOHATHM «MaccoBas JOJIsSI BEIIECTBA B
pacTBOpe»;  «MOJSApHAs  KOHLUEHTpaUMs», C  HCIOJB30BAHHEM  KPHUBBIX
pacTBOpUMOCTH. Pelienne pacueTHbIX 3a7a4 110 YPaBHEHUSIM XUMUYECKUX PEaKIIHi
Pa3HBIX TUIIOB U YPOBHEU CIIOKHOCTH, B TOM YHCJIE OJTUMITHA/IHBIX.

Paznen 3. Ilepuogmueckmii 3axkon wu Ilepuoamueckass cucrema
xumMu4deckux djiemenToB /I.A. MenaeeeBa.

CrpoeHne aToMOB. XUMHUYECKast CBA3b. OKUCIUTEIBHO- BOCCTAHOBUTEIBHBIE
peaKkuu

[lepnognueckuit 3akoH .M. MenneneeBa. Ctpoenune artomoB. Cocras
aTOMHBIX sziep. M3oTonbl. PaninoakTuBHOCTh. DJEKTPOHBI. DIEKTPOHHASI OpOUTAI.
DHepreTUYecKre YPOBHHU M MOJYPOBHHM atoma: S-, P-, d-opOurtanu. DJIeKTPOHHBIC
KoH(Urypanmu u s3JeKTpoHHO-rpaduyeckue ¢Gopmynsl atoMoB. Duznmyeckuii
CMBICJI TIOPSIAKOBOTO HOMEpPA, HOMEpa Iepuoja W rpymmsl snemeHTa. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMOB TNepBbIX 20 XUMHUYECKHMX  DJIEMEHTOB
[lepnognueckorn cucrembl .M. MenneneeBa: pacnpeneneHue 3JIEKTPOHOB I10
HPHEPreTUYECKUM YpPOBHAM, MOAYpOBHAM U opOutansiMm. Dusmdeckuid cmbich
Ileproauyeckoro 3akoHa.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTMYECKUX U HEMETAJUIMYECKUX CBOVMCTB MO TpymIiaM u nepuojam. Mizmenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMUUYECKUX 3JIEMEHTOB B MEPUOJAX U
rpynmnax. XapakTepUCTHKa XHWMHYECKOTO DJIEMEHTA II0 €ro IOJOXKEHUIO B
ITepuonnueckon cucreme .. Menneneena.

3nauenue [leprnoanueckoro 3akona u [lepuoanvyeckoil CUCTEMbBI XUMHYECKUX
DJIEMEHTOB JUIs pa3BUTHUS HAayku WM npaktuku. M. MenneneeB — ydeHbll u
IpaKIaHUH.



ONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buabl XuMUYECKOW CBSI3U: KOBAJICHTHAS MOJIIPHAS CBSI3b, KOBAJIEHTHAS HEMOISPHAs
CBsI3b, MOHHAS CBSI3b. MeXaHU3Mbl 00pa30BaHUSl KOBAJIEHTHOM M HMOHHOMW CBSA3U.
DONeKTpOHHBIC U CTPYKTYpHBIE POPMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrannnueckue u amopdHbie BemecTBa. THUIBI KPUCTAIITUNYECKUX PEIIETOK:
WOHHAas1, aTOMHAs1, MOJIEKYJISIPHAS U UX XaPAKTEPUCTUKH.

Crenens okucienus. Onpeenenre cTeneHeil OKUCICHUsI aTOMOB B OMHAPHBIX
coenuHeHUAX. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. (CocTaBieHue
YPaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIM M PAaCcCTaHOBKA B HUX
K03 UIIMEHTOB METOAO0M 3JIEKTPOHHOTO OaJiaHca.

JKCINEPUMEHTAIbHOE U3yYeHNEe BeIeCTB U SIBJICHUIL:

— O3HakoMmJIeHHE C 00pa3laMu METANJIOB U HeMeTaioB. MojenupoBaHue
CTPOCHMS MOJIEKYJl TMpU T[OMOIIA PHUCYHKOB, MOJENEH, OJIEKTPOHHBIX U
CTPYKTYPHBIX (POpMYJI.

— OnBbIThI, WUTFOCTPUPYIOIIUE OKUCIUTEIBHO-BOCCTAHOBUTEBHBIE PEAKIUU.
Pemenne pacueTHbIX 3a1ay 1o GopMmyjaM U ypaBHEHUSM XMMHMUYECKUX peakuui
Pa3HBIX TUIIOB U YPOBHEU CII0KHOCTH, B TOM YHUCJIE OJIUMITMAIHBIX.

9 KIIACC

Paszgea 1. BemecTBo M XMMHYeCKas peaKus

[loBTOpEHNE OCHOBHBIX pa3nenoB Kypca 8 kimacca. Ilepmonnueckas cucrema
XUMHYECKUX DJIEMEHTOB B CBETE IPEICTABICHUM O CTpOoeHUM aroma. CreneHb
OKHCIIEHHSI M BaJICHTHOCTh. lIpencrtaBineHne O mNepUOAUYECKONM 3aBHCUMOCTH
CBOMCTB XHMHMYECKHX 3JJIEMEHTOB (3JIEKTPOOTPULATEIBHOCTD, OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA, KHUCJIOTHO- OCHOBHBIE CBOMCTBA OKCHIOB U
THJIPOKCHUJIOB) OT CTPOCHHUS aTOMA.

Buapel xumudeckoi CBs3M: MOHHAs, KOBAJICHTHAs (HEMOJSpHas, MOJIspHas);
OOMEHHBIN U TOHOPHO-AKLIENITOPHBIA MEXaHU3M 00pa30BaHUsl KOBAJIEHTHOM CBSI3H.

TUIBl KPUCTAIMYECKUX PENIETOK — aTOMHAs, WOHHAsA, MeTaJUIM4yecKasd,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
TUNA KPUCTAJUIMYECKON PEIETKU U BUJA XUMHUYECKOU CBA3H.

OCHOBHBIE 3aKOHOMEPHOCTH INPOTEKAHNUS XUMHYECKUX PEAKLIHUNA. DJIEMEHTBI
XUMHUYECKON TEPMOJAMHAMUKHU. ODHEPreTMKa XUMHUYECKUX peakuuid. TerioBoi
3pdeKT XUMHYECKOM peakuMu. OIK30- U  OHAOTEPMUYECKUE  PEaKIIHH,
TEPMOXUMHUYECKUE YPABHEHHUS. 3aKOH l'ecca v ero cieacTBus.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOM pEAKIMHU. 3aKOH JECHCTBYIOLIUX MaccC.
@akTOphl, BIAUSAIOMIME HA CKOPOCTh XMMHUYECKOM pEakUMU. DHEPrus aKTUBALUU.
[Tonsitue o katammze. depmentsl. UTHTHOUTOPHI.



O6paTtuMble U HEOOpaTUMbIe XUMUYECKUE peakiuu. [[oHsTHE 0 XUMUYECKOM
paBHOoBecuu, unpuHuun Jle Illarenpbe. VYcaoBUA CMEIIEHUS XHUMHYECKOTO
paBHOBecusa. DaKTOpbI, BIMSIOIMIAE HA COCTOSHUE XUMHUYECKOTO PpPaBHOBECHS.
[IporHo3upoBaHrWe BO3MOYKHOCTA NPOTEKAaHUSI XUMHUYECKUX IPEBpALCHUN B
pPa3TUYHBIX YCJIOBHSX Ha OCHOBE IMIPEACTABICHHA 00 HW3YYEHHBIX JJIEMEHTaX
XUMHUYECKON KUHETUKH U TEPMOJIMHAMUKH.

OKUCANTETLHO-BOCCTAHOBUTEIIHHBIC peaKunu. OKUCIUTETBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMHUYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHucIieHUs. Baxknelmue okucnuTenu U BocctaHoBuTeNn. CocTaBieHUE ypaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMi C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

DJIEKTPOJIUTHYECKAS JUccolManusl. XUMHUYECKHE PEaKUMU B PacTBOpax.
Teopus 3JIEKTPOAUTHYECKON Arcconranny. PacTBopeHne kKak (PU3NKO-XUMUYECKUN
MPOIIECC. DJNEKTPOJUTHI U HEINEKTPOIUThl. CUIIbHBIE W CIA0bI€ AJIEKTPOIUTHI.
CreneHp auccounanyu, KOHCTaHTa Auccouuranuu. MloHHOE MpOM3BEEHUE BOJIBI.
Bonopoxausii nokasarens. MHIMKATOPBL.

Peakiiuu monHoro oomMeHa. Y clioBUs MPOTEKAHUS Peakliii MOHHOTO OOMeHa.

I'mppoims conei. loHHBIE ypaBHEHUS THAPOJIM3a COJEH. XapaKTep Cpelbl B
BOJHBIX PaCTBOPAxX COJIEH.

IKcnepumenmanvbHoe usyueHue ewecms U A6IeHUl:

— M3ydeHue 3aBUCUMOCTH CKOPOCTHM XMUMHUYECKOW PEAKIUU OT PA3TUYHBIX
(hakTOpOB.

— Pemenue »skcnepuMEHTaNbHBIX 3a7ad 1Mo TeMme «OKUCIUTENIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUN.

— Peakium noHHOTO OOMEHa.

— Pacrio3naBanue pacTBOpOB COJIEN € MIOMOILBIO HHAMKATOPA.

— Pacno3HaBaHME€ HEOPraHUYECKHUX BEIIECTB C MOMONIIBI0 KaYeCTBEHHBIX
PEaKINl HA WUOHBI.

Pemienre kadyeCTBEHHBIX 3aJlad M PACUETHBIX 3a4ad Pa3JIUYHBIX THUIIOB H
YPOBHEH CJOKHOCTH, B TOM YHCIIE€ OJMMIMAIHBIX, MO TemMaM «OCHOBHbIE
3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX peaKuuil», «DIEKTPOJIUTHUYECKAs
auccorranus. XMMUYECKHE PEAKIIMU B PaCTBOPAX».

Pa3znen 2. HemeTaJsibl U X COeIMHEHUS

OO6mast xapakTepucTuka HeMmeTauioB. OCOOEHHOCTH CTPOEHHUSI aTOMOB
XAMHWYECKUX 3JIEMEHTOB, TPOCTHIX BEIIECTB, aJUIOTPOIIHSL.

OO6mras xapakTepucTUKa rajoreHoB. du3nyeckrue U XMMUYECKHE CBOMCTBA,
CIIOCOOBI MOTYYEHUS U IPUMEHEHHUE XJIOpa U €r0 BAKHEUIITUX COSTUHEHUM.



OO01ast XxapakTepUCTHKAa XUMHUUYECKUX 1eMeHTOB VIA-rpynnel. @uznueckue
U XUMHUYECKHE CBOWCTBA, CHOCOOBI TMOJYyYEHUS M TPUMEHEHUS Cephl U €€
Ba)KHEHIIINX COCTUHEHU.

OO01mast xapakTepUCTUKA XUMUUYECKHX AieMeHTOB VA-rpytibl. Ouzndeckue u
XUMUYECKAE CBOWCTBA, CMOCOOBI TOJMYYEHUS W TMPUMCHEHHE a30Ta M €ro
BaKHEHIINX coeauHeHuH. Dusnyeckne M XUMHYECKHE CBOWMCTBA, CIIOCOOBI
MOJIy9eHUS ¥ puMeHeHne Gocdopa 1 ero BaXHEHIIINX COSTHHCHHM.

OO01ast XxapakTepUCTHKAa XUMHUUYECKUX 1eMeHTOB |VA-rpynnel. @uznueckue
U XMMHUYECKHE CBOMCTBA, CIOCOOBI MOJYYEHUS W NMPUMEHEHUE YIJIepoda U ero
BaXHEHIMX coenuneHuit. [lonsitue 06 agcopOiuu.

duzryeckre U XMMUYECKHE CBOMCTBA, CIIOCOOBI MOJYYEHUS U MPUMEHEHHE
KPEMHHS ¥ €r0 BAKHEUIINX COCTUHEHUN.

IKcnepumenmanvHoe usyueHue ewecms U A6IeHUU:

— O3HakoMIIeHHE ¢ 00pa3iaMu MPUPOIHBIX XJIOPUAOB (TaIOTCHUIOB).

— M3yueHne CBOMCTB COJSTHOM KUCIIOTHI.

— KauecTBeHHbIE peakuu Ha XJIOPUJT-, OpOMU- U UOJAUI-UOHBI.

— [losyyeHue CONsTHOM KUCIIOThI, U3YUYEHUE €€ CBOMCTB.

— M3ydyeHne XuMHYEeCKIX CBOUCTB pa30aBIIEHHON CEPHOU KUCIIOTHI.

— IIpoBeneHne KaueCTBEHHBIX peakUuid Ha Cyiab(QuI-, CyIbPUT- U Cylbdar-
HOHBI.

— M3ydyeHne XUMUYECKUX CBOWCTB COJIE aMMOHUS.

— KauecTBeHHas peakiiysi Ha MOH aMMOHUS U GocdaT-uoH.

— [lonmyyeHne aMMuaka U U3y4eHUE €ro CBOMCTB.

— M3yueHune CBOWCTB a30THOM KUCIIOTHI.

— AncopO1iusi paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM.

— [Monyyenue, cobupanue, pacrio3HaBaHUE U U3YUYECHHUE CBOMCTB YTIEKUCIIOTO
rasa.

— B3aumnbie npeBpaiiieHus: KapOOHATOB U THIPOKAPOOHATOB.

— KauecTBeHHbBIC peakiiuu Ha KapOOHAT- U CUJIUKAT-UOHBI.

— [Nonyuenne okcunaa yraeposa (1V) u usyuenue ero cBONCTB.

— Pelmenue sKCriepuMEHTANIBHBIX 337a4 M0 Teme «BaXHeuIlre HEMETAIUIbl U
VX COCIUHEHUSD).

Pewenue xauecmeennvix 3a0au u pacuemmuvix 3a0ay Pa3IUYHBIX TUTIOB H
YPOBHEM CJI0KHOCTH, B TOM YHCJI€ OJMMIHUAIHBIX, IO pa3naeny «HemeTramisl u ux
COCIMHECHUSD

Pa3zngen 3. MeTa/LIbl M UX COeAUHEHUSA

O6mue cBoiicTBa MeTaiutoB. OO0IIast XapaKTePUCTUKA XUMUYECKUX DJIEMEHTOB
— METAJIJIOB HA OCHOBaHUU WX NoJiokeHud B [leproinueckoi cucTeMe XUMHUECKUX



anementoB JI.M. Menneneesa m crpoeHuss aromoB. Mertamisl A- w b-rpymm.
DNEKTPOXUMHUUYECKHUIN psAll HaNpsKeHUN MeTaioB. O0IMe XMMUYECKHe CBOMCTBA
MeTtauioB. OOmue crnocoObl MOMYyYEHUS METAIOB, METALTYpPrus. DIEKTPOIHU3
pacruiaBoB M pacTBOPOB COJIEH Kak OAMH M3 CIOCOOOB TMOJYYEHHUS METAJLJIOB.
[loHsiTHE O KOPPO3WM METAIIOB, OCHOBHBIE CHOCOOBI 3aIIMTHl UX OT KOPPO3UHU.
CruiaBel METAIOB.

Mertamnet A-rpyni. Illenounble MeTaibl M UX BaKHEWIIIME COCIMHEHUS:
duznyeckue W XUMHYECKHE  CBOWMCTBAa, TONyYeHHE U  IPUMEHEHHE.
[[lenoyHo3eMeNbHbBIE METAIBI U WX BAKHEWINNE COEIUHEHUA: (pu3ndyeckue u
XUMHUYECKUE CBOMCTBA, MOJyYEHUE U NpPUMEHEHHE. AJIOMHUHUN: (pu3ndeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUA
AITFOMUHUS.

Mertamnel b-rpynn. OO0mias xapakTepucTuka MeTajuioB b-rpynn (moOGouHbIX
NOATrPYI): noJjiokeHue B Ilepuoanyeckoit cucreme Xumudeckux siemeHTon /.M.
MenpeneeBa, 0COOEHHOCTU CTPOEHHUSI aTOMOB. SIBJIE€HUE «IIpOBaa» IEKTPOHA HA
npUMepe CTPOSHHsI aTOMOB XpoMa, Meaiu, cepeOpa. BaneHTHble cOCTOSIHUS aTOMOB
d-3JIeMEHTOB, CTENEHU OKHCJCHHMS AaTOMOB B COCAMHEHHUSIX. 3aBHCHMOCTD
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJOB M THAPOKCHIOB METAUIOB OT 3HAYEHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COCJIMHEHUU (Ha MPUMEPE COEAMHEHH Xpoma).
[lepBoHavasIbHBIE IPE/ICTABIICHUS O KOMIUIEKCHBIX COEAMHEHUSX.

Menpb u cepebpo, UX BaKHEUINIME COSTUHEHUS: PU3HMUYECKUE U XUMUYECKUE
CBOICTBA, NoJyueHue u npumeHenue. [IpeacraBiaeHuss 00 aMMUaYHBIX KOMIUIEKCAaX
cepebpa 1 MeIH.

[{uHK ¥ ero BakKHEWIINE COeNUHEeHUS: (PU3NYECKUe U XUMUYECKHUE CBOICTBRA,
MOJIy4eHHUE U PUMEHEeHHE. AMQOTEpHBIE CBOMCTBA OKCHIA U THAPOKCH/IA IIUHKA.

XKenezo: ctpoeHne aroma, CTEIEHU OKUCICHUS, (PU3NUECKUE U XUMHUECKHE
CBOMCTBa, MojiyueHue u npumeHnenne. Oxcuibl, ruipokcuibl U conu xkeneza(ll) u
xenesa(lll), ux cocras, CBOICTBA U MOTYyUYCHHE.

IKcnepumenmanvbHoe usyueHue ewecms U A61eHUl:

— B3zaumogerncTBre METAIIIOB € BOAOM, C paCTBOPAMH COJIEH U KUCIIOT.

— OkpallrBaHue IIAMEHU COJISIMU METAJIJIOB.

— B3anmopeicTBIE THAPOKCHIOB HATPHUS U KaJIbIUs ¢ okcuaoM yrieposa (1V)
U KUCJIOTaMH.

— HccnenoBanue cBOMCTB KapOOHATOB U T'HAPOKapOOHATOB KaJbIIHS, )KECTKOU
BOJIBI.

— WccnenoBanne aMpoOTEepHBIX CBOMCTB TMAPOKCUIOB ATIOMUHUS U IIUHKA.

— M3y4yeHue mpoueccoB MOMYYEHUsI THAPOKCHIIOB XKEJe3a, UX XUMHUYECKHX
CBOMCTB.



— JKecTKOCTh BOJIBI U METOABI €€ YCTPAHCHMUSI.

— PelieHne sKCrepuMEHTAIBHBIX 33/1a4 10 TeMe «BakHenme MeTamuibl U X
COCMHECHUSD.

— KadecTBeHHBIE peaklMM Ha WOHBI MarHusl, KajbliUs, aJlOMUHMS, IIUHKA,
xenesa(2+), xkenesza(3+), menu(2+), cepedpa(+1).

Pemienrne kadyeCTBEHHBIX 3aJlad M PACUETHBIX 3aJa4 Pa3JIMYHBIX THUIIOB H
YPOBHEUN CJIOKHOCTH, B TOM YHCJE OJMMIIMAAHBIX, MO pazaeny «MeTtamibl U ux
COEIMHEHUS

Paznen 4. XuMus 4 OKpy:Ka0Ias cpeaa

Baxnelimue BemiecTBa W MaTepHalibl, 00JlacTH WX NpuMeHeHus. Hosie
MaTepHUasbl U TEXHOJIOTUH. [[pUHIIMIIBI «3€JICHON XUMHUW.

XUMHSI U 340pOBbE. 3HAUCHUE HU3YYAEMbIX XHMHUYECKUX DJIEMEHTOB U HX
coeIMHEHUH JJ1s1 PYHKIIMOHUPOBAHHUS OpraHU3Ma YeJIOBEKa.

XUMUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH Cpelibl. DKOJOTHUECKHE TTPOOIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMH YTIIEPOJa, a30Ta, CEPhI, THKEIBIX MeTauoB. [loHsTHE
o IIJIK. Poip XumMuu B pelieHuH 3KOJIOTHISCKHUX MPOOIIeM.

IKCnepumMeHmaibHoe U3yueHue 8eujecme U s61eHul:

— Onpenenenre KUCIOTHOCTH NPUPOJHBIX BO/I.

— MopaenupoBaHue mpoiecca 00pa3oBaHusi KUCIOTHOTO O/, U3YYEHUE €T
BO3JCHCTBUS HA MAaTEPHUATIBI.

Pa3zgeu S. IloBroperue 1 00001eHHe 3HAHUI OCHOBHBIX Pa3/ie/i0B KypCcOB
8-9 kJaccoB

[Tepnoauueckuii 3akoH u [lepruoguyueckas cucTeMa XUMAYECKUX SJIEMEHTOB B
CBETE IIPEJCTABJIEHUN O CTPOCHUS aToMa.

Bunpl XuMHUYECKOM CBSI3W. 3aBUCHUMOCTHL CBOMCTB BeENIeCTBAa OT THIA
KPUCTAJUIMYECKON PELIETKU U BUAA XUMUUYECKOU CBA3U.

Knaccudukanusa xumuueckux peakiuil. IIporaozupoBaHue BO3MOKHOCTH
MPOTEKAHUSI XUMHYECKUX TNPEBPAIICHUNA B PA3JIMYHBIX YCIOBUSAX Ha OCHOBE
MPEICTABICHUN XUMAYECKOW KHHETUKU U TEPMOJIUHAMUKHU.

XUMUYECKHEe peakiuu B pactBopax. [maponus coneil. OKUCIUTETBHO-
BOCCTAHOBUTEJbHBIE pEAKLIUH. DIEKTPOIH3.

CBoiicTBa KHCIIOT, OCHOBaHHHM M COJCH B CBeTe MpPEACTABICHUNA 00
AJICKTPOJUTUYECKOW  JUCCOLMAIMA W OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusx.

IKCnepumMeHmaibHoe usyueHue 8eulecms U sa61eHul:

— Pemenne skcniepuMEHTANIBHBIX 3a/1a4 10 TeMe «MeTasibl, HEMETaUIbl U UX
COEIUHECHUS.



Pewenue xauecmeennvix 3a0au u paciemHnblx 3a0ay Pa3JINYHBIX THUIIOB H
ypOBHeﬁ CJIOKHOCTH, B TOM YHCJIC OJIMMIIMAAHBIX, 110 U3YYCHHBIM TCMAM.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

Peanuzanua nporpaMmbl Kypca BHEYPOUHOM JEATENBHOCTH «XUMHS B
HKCIIEPUMEHTAaX UM 3ajJlauyax» HampaBjieHa Ha o0OecleueHue JIOCTHKCHUS
O0OyYarOIIMMUCS JIMYHOCTHBIX, METANPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX
pPE3yIbTaTOB.

JINMYHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe gocnumanue:

— MPOSBJIICHHE LIEHHOCTHOI'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAayYHOMY U UCTOPUYECKOMY HACIIEIHIO;

— MOHUMMAHWE 3HAYCHUS XHMUYECKOM HAyKH B JKU3HU COBPEMEHHOTO
o011ecTBa, B pa3BUTUU SKOHOMUKU Poccun 1 CBOETo peruoHa;

— CIIOCOOHOCTh BIAAETh JOCTOBEPHOM HMHGPOpMALMEl O MepeaoBbIX
JOCTHXKEHUAX U OTKPBITUSAX MUPOBOM U OTEYECTBEHHOW XUMUU,

— 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUIX 00 yCTPOMCTBE MUpA U OOIIECTRA;

2) epasicOanHcko20 60CNUMAHUSL:

— MPEACTaBJICHUE O COLUUAIBHBIX HOPMax M IMpPaBUJIAX MEXIUYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM W JIPYrUX  BHJAX
JIESITENBHOCTH;

— FOTOBHOCTh K pa3HOOOPa3HON COBMECTHOM JI€SITEILHOCTH TP BHITIOJTHEHU T
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHUH YYEOHBIX TTPOEKTOB;

— CTpeMJIEHHE K B3aMMONOHUMAHHUIO U B3aUMOIIOMOIIM B MpoLecce y4eOHOou
JESITENPHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEICHUE M IOCTYIIKM CBOHUX
TOBapUUIEH C IMO3ULIHMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUA
MOCJIEACTBUNA MOCTYIIKOB;

3) popmuposarue yeHHoCcmMu HAYYHO2O NOZHAHUSL:



— MHUPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE U XUMHUYECKON peaKiluu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC ISt
MMOHMMAHMS CYIIIHOCTH HAYYHOW KapTHHBI MHUPA;

— OCO3HAHHE [IEHHOCTU HAYYHOTO TTO3HAHUS ISl pa3BUTHS KXKI0T0 YeJIOBEKa
U MPOU3BOJUTENBHBIX CHJI OOIECTBA B LIETIOM, POJIM U MECTa HayKu «XUMUSD» B
CUCTEME HAay4YHBbIX NPEACTABICHUA O 3aKOHOMEPHOCTSAX PpAa3BUTHUS TPUPOIBI,
B3aMMOCBSI3SIX YEJIOBEKA C TPUPOAHOM U TEXHOJIOTUYECKON CPENOM;

4) socnumanue Kyn1bmypsl 300P0GbsL:

— OCO3HaHHWE IIEHHOCTH >KM3HHM, OTBETCTBEHHOIO OTHOUIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKA Ha 3JI0POBBINA 00pa3 xKU3HHU;

— OCO3HaHHWE HEOOXOJUMOCTH COOJIOJIEHUS TMpaBuil 0OE30MacHOCTH TpU
oOpallleHUH ¢ XUMHUYECKUMHU BEIIECTBAMU B YUCOHBIX U KU3HEHHBIX CUTYAIIUSX;

5) mpyooesoe socnumanue:

— ¢dopMHUpOBaHUE IIEHHOCTHOTO OTHOIIEHUSI K TPYIOBOU JEATEIHHOCTH KaK
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKAa M K UCCIEA0BATEIBLCKON ESITEILHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

— pa3BUTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM UYUCIIE K
npodeccusiMm HaydHOU cepbl, OCOZHAHHE BO3MOXHOCTH CaMOpEAM3aIlui B 3TON
cdepe;

6) aKonocuueckoe gocnumanue:

— OCO3HAaHME HEOOXOJAMMOCTU OTHOIIEHUS K MPUPOJE KaK UCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUSI;

— NpUOOPETEHNE OMbITA TIIAHUPOBAHUS TTOCTYNKOB U OLIEHKH MX BO3MOXKHBIX
MOCIICICTBUUN JIUISL OKPYIKAIOLIEN CPEbI;

— CIIOCOOHOCTh MPUMEHSITh 3HAHUS, TTOTy4yaeMble MIPU U3YYEHUU XUMUH, IS
pelieHus 3a7a4, CBI3aHHBIX C OKPYXKAIOIIEeH Cpeiou;

— aKTUBHOE HENPUATUE NEUCTBUM, IPUHOCSIINX BPEI OKPYKAOLIEH CPEE;

— TOTOBHOCTh K YYacTUIO B MPAKTUUYECKOW AESATEIBHOCTH HKOJOTHYECKOMN

HaIIpaBJICHHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

1. Ilo3HaBaTe/IbHBIC YHHBEPCAIbHbIE Y4eOHbIE 1eCTBUA

1) ba3zoBble Joruvyeckue JqeMcTBUSI:

— pacKpbIBaTh CMBICII XUMUYECKUX MOHATUHN (BBIIEISATH UX CYIIECTBEHHBIC
NPU3HAKHU, YCTAaHABJIMBATh B3aUMOCBSI3b C IPYTUMU MOHATUSAMHN);

— aHaJIM3UpoBaTh, CpaBHUBATh, 0000IIaTh, BBIOMpATb OCHOBAHUS IS
KJIACCU(PUKALMU U CHCTEMAaTU3alMH XUMUYECKUX BEIIECTB M XUMUYECKHUX PEaKIINi;

— YCTAHABIIMBATh IPUYMHHO-CIICJCTBEHHBIC CBSI3U MEXIAY OOBEKTaMU
U3YUYCHHUS;

— CTPOUThH JIOTHYECKHE pacCyXAeHHs (MHIYKTUBHbBIC, NE€IyKTUBHBIE, IIO
aHAJIOTHH ),

— [IpeAJIaraTh KPUTEPUU U BBISIBIISTH O0IIKE 3aKOHOMEPHOCTHU U POTUBOPEUHS
B M3Y4YaE€MBbIX MIPOLIECCAX U SBJICHUSAX;

— JIeJIaTh BBIBOJBI M 3aKJIIOUEHUS; YMEHUS IPUMEHATh B IPOLECCE NO3HAHUS
NOHATHUSA (IIPEAMETHBIE U METAIIPEIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
UCIOJIb3yEMbIE B  XHMHUH, MpPeoOpa3oBbIBATH MOJENbHBIE  IPEACTABICHUS
(XMMHYECKHI 3HAK, XUMHUUYEcKas (popmysia, ypaBHEHUE XUMUYECKON peaklun) npu
pelieHnn y4eOHbIX 3a1a4;

— XapakTepu3oBaThb H3y4aE€Mble XHMHUYECKHE BEIIECTBA M XUMHUYECKHE
pEaKLUU C yY€TOM MOJIENbHBIX MPEACTaBICHUIA.

2) bazoBble HCCIEI0BATENBCKUE IEUCTBUSA:

— TMPUMEHATh METOAbl HAYYHOTO T[IO3HAHUS BEIIECTB W SBJICHUN Ha
HMIIMPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4yeOHOM TNO3HABATENBHON U
IIPOEKTHO- UCCIIENA0BATEIBCKON EATEIbHOCTH;

— aHAM3UPOBATH (PaKThI, BBISBIATH U (OPMYIUPOBATH MPOOIIEMY, ONTPENEIATH
Henb M 33Jayd, COOTBETCTBYIOLIME PEIICHUIO MpOOJIeMbl;  MpeasaraTh
OINKCATENbHYI0 MIIUM OOBSICHUTEIBHYIO TUIIOTE3y M OCYUIECTBIATH €€ IPOBEPKY;
MPOBOJUTH U3MEPEHHSI HEOOXOIMMBIX MAPAMETPOB, BEIUUCICHUS, MOACIUPOBAHUE,

HAONIONCHUSI U DKCIEPUMEHTHI (peallbHbIE U MBICIEHHBIE), CaMOCTOATEIHHO



MIPOTHO3UPOBATh PE3yJbTaThl, (OPMYIUPOBATh OOOOIIEHWS ¥ BBIBOJABI TIO
pe3yibTaTaM MPOBEACHHOIO OINbITA, HWCCIEAOBAHUS, COCTABIATH OTYET O
poJieIaHHoM padoTe;

3) Pabora ¢ undopmanmeii:

— OpHEHTUPOBATHCS B PA3IMYHbIX HCTOYHMKAX HH(opmanuu (Hay4dHO-
NOMyJIsipHasl JUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcbl HTEepHETA);

— aHAM3UPOBATh UHGOPMAIIUIO U KPUTUYECKU OLICHUBATh €€ JIOCTOBEPHOCTD
¥ HETIPOTUBOPEUMBOCTH, OTOMPATh U HHTEPIPETUPOBATH MH(DOPMAITNIO, 3HAUHMYIO
JUJIsL pelieHus: y4eOHOM 3a1a4u;

— MPUMEHSTHh Pa3IUYHbIE METOJbI, MHCTPYMEHTHI U 3aIpPOChl MPU MOUCKE U
orOope WH(pOpPMAIMK WM JAaHHBIX W3 HWCTOYHUKOB C YYETOM TIPEIJI0KCHHOMN
y4eOHOM 3a/1a4M U 3aJJaHHBIX KPUTEPHUEB;

— BBIOMpaTh, aHAJIU3UPOBATh, CHUCTEMATHU3UPOBATH M HWHTEPIPETUPOBATH
MH(OPMAIMIO PA3IMYHBIX BUIAOB U (opM MpeacTaBieHus: (cxemsbl, Tpaduxw,
JMarpaMMbl, TaOJIUIIbI, PUCYHKHU U ApyTrHe GOpMbI);

— WCTIOJIb30BaTh HAYYHBIHA S3BIK B KQUECTBE CPEJCTBA PaOOTHI C XUMHUCCKOU
uHdopmaIuei;

— MPUMEHATH 3HAKH U CUMBOJIBI, POpMYIIbl, a00peBHATYPBI, HOMEHKIIATYDY,
UCIIOJI30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HaTJISIHOCTH.

2. KomMyHHKaTHBHbIC YHUBEPCAJIbHbIC y4YeOHbIC 1eiiCTBUA:

— yYMEHHUE 3aJlaBaTh BONpPOCHl (B XoJe Auanora u (W) AUCKYCCHUH) TIO
CYIIIECTBY 00CYX)aeMOil TeMbI, (HOPMYITHUPOBATH CBOU MPEITIOKEHHS OTHOCUTEIHEHO
BBITIOJTHEHHUS MPEJIJIOKEHHOM 3a/1auu;

— puoOpEeTEHNE OTBITA MPE3EHTAIINH PE3YJIHTATOB BHIMOTHEHUS XUMUIECKOTO
sKCTIeprUMeHTa (71a00paTOPHOTO OMBITA, JA0OPATOPHON PabOTHI MO MCCIICIOBAHUIO

CBOMCTB BEIIECTB, Y4EOHOTO TIPOCKTA);



— 3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHMKAMM NO3HABATEIBHON U
UCCJIEI0OBATENBCKOW JIEATEIbHOCTH TNPH PEIIEHUH BO3HUKAIOIIKUX MNpoOJeM Ha
OCHOBE yueTa OOLIMX MHTEPECOB M COTJIacOBaHMs MO3ULMN (00CykaeHusi, 0OMeH
MHEHUSMH, «MO3TOBBI€ INTYpPMBI», KOOPJHMHALIMS COBMECTHBIX JECHCTBUH,
OIIpE/IeTICHUE KPUTEPHEB 10 OLIEHKE KaueCTBa BBIMOJIHEHHON padOThI U JpYyTHE).

3. PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe AeliCTBUS:

— YMEHHME CaMOCTOSTEIbHO OINPEACNATh LEIU AEATEIbHOCTH, IJIaHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U INPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaATh Hanboee 3peKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
MO3HABATEJIbHBIX 33/7a4, CaMOCTOSITEIbBHO COCTaBJSATh WJIH KOPPEKTUPOBATH
IPEJIOKECHHBI  QITOPUTM JEHMCTBUIM IPU BBINOJHEHUH 33JaHUA C y4ETOM
MOJIYYEHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBHE MOJIYYEHHOTO PE3YyJIbTaTa 3asiBJICHHOM LIETH,

— YMEHHE HCIIOIb30BaTh W AHAJIM3UPOBATH KOHTEKCTHI, IpeajaracMble B
YCIIOBHUH 33JaHUIl. — CAMOCTOSITEJIbHO BEIOMPATH CIIOCOO pElIeHHs YUeOHOU 3a1auun
(cpaBHUBATh HECKOJIBKO BapUaHTOB PELLIEHUs, BEIOUpaTh HanOoJee MOAXOALIHH C
Y4E€TOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB), IIIAHUPOBATH CBOIO pabOTy MpH
peleHny y9eOHOM MM UCCIIeIOBATEIbCKOM 3a/1a49H.

NPEJIMETHBIE PE3YJIBTATHBI

8 KUIACC

K koHiy oOyueHusi B 8 kjacce HpeaMETHbIE Pe3yJbTaThl W3Y4YEHHs Kypca
BHEYPOUHOUN JEATENbHOCTH «XHMHSI B SKCHEPUMEHTAX W 3aJadyax» JOJKHBI
oTpaxaTh COOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

— PAcKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHSATUH: aTOM, MOJEKYJa,
XUMUYECKUNA DJIEMEHT, METaJll, HEMEeTall, ajuIOTPOMHs, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsI W HEOJHOPOJHAsA), BAJICHTHOCTD,
OTHOCUTEJbHAS aTOMHas M MOJIEKYJSIpHas Macca, KOJWYECTBO BELIECTBA, MOJIb,
MOJISIpHAas Macca, MaccoBas JOJisi XHMHUYECKOrOo JJIEMEHTa B COEIMHEHUH,

MOHHpHBIfI O6’I)CM, OTHOCHUTCIIbHAA IINIOTHOCTb ra3oB, OKCH A, KHUCJI0OTA, OCHOBAaHHC,



CoJb, aM(pOTEepHBIM OKCHA, aM(OTEpPHBIH THAPOKCHA, XUMHUYECKas peaxius,
KJIaCCU(pUKAILUS PEaKlUi: peakiuu COCIUHEHUS, PEAKINH PA3I0KECHUS, PEaKluu
3aMEIleHUs], PEaKIUU OOMEHa, 9K30- W DHIOTEPMHUYECKHE PEaKIMH; TEIIOBOU
ahdeKT peakiuu; AAPO aTOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTalb,
paguyc atoma, XMMHYECKasl CBSI3b, MOJISIPHAS. M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpoueHTHasT KOHLEHTpauusl) B pacTBOpPE, MOJIIpHAs KOHILIEHTpALUs BEIECTBA B
pacTBope; 3JIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJICHUS, OKHUCIHUTEIH W
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METO/ SJIEKTPOHHOTO OajaHca;

— WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MPUMEHSTH ATH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAIICHHIA;

— UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBIIEHUS ()OPMYJI BELIECTB
Y YPAaBHEHHMM XUMHUYECKHUX PEAKLIU;

— ONpEeNENsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTEIIEHb OKUCJIEHHS DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, MPHUHAJIEKHOCTD
BEILECTB K ONPEACICHHOMY KJIacCy COEMHEHUH 1o hopMyiam, BUAbl XUMUYECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKNUX COCINHEHHUSX;

— pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MAacChl BELIECTB, IMOCTOSHCTBA
cocrtaBa, Ilepmogmueckoro 3akona J[.MI. MeHnneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpHH, 3aKOHA ABOTaJpO U €ro CIEACTBUM, NPEACTABICHUI O HAyYHBIX METOAAX
MO3HAHUA, B TOM YHUCJIE OKCHEPUMEHTAIBbHBIX M TEOPETUYECKHX METOAax
UCCJIEIOBAHMSI BEIIECTB U U3YUYECHHS] XUMUYECKUX PEaKLUii;

— JEMOHCTPHUPOBATh ITOHUMAHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT UX MoJioxkeHusl B [leproauueckoil cucreme: OnuchiBaTh
U XapakTepusoBarh TaOaumuHyto gopmy lleprogmueckoit cucTeMbl XMMHYECKHX
AJIEMEHTOB: Pa3NvaTh MOHATHS «TJIaBHas moArpynma (A-Tpymma)» U «1modouHas
noarpynmna (b-rpymnmna)y, «manble Nepruoab» U «OO0NbIINE MEPUOIBI», COOTHOCUTh

0603Ha‘-I€HI/I$I, KOTOPBIC HMCIOTCA B Ta6J'II/II_Ie «HepI/IOI[I/I‘—IeCKaH CHUCTCMA



xuMmudeckux sneMeHtoB J[.M. MenaeneeBa», ¢ YMCIOBBIMU XapAKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsija sapa, oOIIee YHCIIO
AJIEKTPOHOB U pacTpeeieHUE UX MO JIEKTPOHHBIM CIIOSIM);

— OOBACHATH CBSI3b MOJIOKEHHS 3ieMeHTa B llepuogumueckoil cucreme ¢
pacrpeieIeHueM JJIEKTPOHOB [0 JHEPreTUYECKUM YPOBHSIM, MOLYPOBHSIM H
OpOUTAJISIM aTOMOB TEPBBIX YETHIPEX MEPUOJIOB;

— KJI1accu(UIUPOBaTh XMMHUUYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKUE peaKkiuu (10 YUCIy U COCTaBY YUACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TeroBoMy 3G heKTy);

— XapakTepu3oBaTh (OMHCHIBATh) (PU3NUECKHE U XHUMHUYECKHE CBOMCTBA
IPOCTBIX U CIOXHBIX BELIECTB: KUCIOPOJa, BOAOPOA, BOJbI, OOIINE XUMUUYECKUE
CBOMCTBA OKCHJIOB, KUCIIOT, OCHOBAaHUU U COJIEW, TECHETUYECKYIO CBSA3b MEK1Y HUMU,
NOATBEP)KAAs NPHUMEPAMH  MOJIEKYJSIPHBIX  YPaBHEHHMH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIU;

— OIIMCBHIBATH POJIb KUCIOPOJA, BOAOPOJA U BOABI B IPUPOIHBIX IIPOLIECCAX, B
JKUBBIX OpraHU3Max, UX NPUMEHEHUE B PA3JIMYHBIX OTPACIAX IMPOMBILUIEHHOCTH,
BO3MO>KHO€ MCIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

— OOBSACHATH W MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT HUX
COCTaBa M CTPOEHHUS, BO3MOYKHOCTM IPOTEKAaHUS XUMUYECKHUX IPEBPAILCHUI B
Pa3IUYHBIX YCIOBUSX;

— BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JOJIF0O XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU,
MacCOBYIO JIOJIF0 XMMHMYECKOTO 3JIEMEHTa Mo (opmylie COEAMHEHHs, HaXOIUTh
npocTeiiyto GopMyiTy BELECTBa 0 MAaCCOBBIM WJIM MOJBbHBIM JIOJISIM 3JIEMEHTOB,
MAacCOBYIO JOJIFO BEILIECTBA B PACTBOPE, MOJISIPHYIO KOHIICHTPALMIO BELIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI IO YPABHEHUSAM XUMUYECKON pEaKInu;

— pelaTh pacyeTHBIE 3a4a4 110 U3Y4aeMbIM TEMaM Kypca XUMHH Pa3IMYHbIX

THUIIOB U YPOBHA CJIOKHOCTH, B TOM YHCJIC OJUMIIMAIHEBIC, BBI6I/Ipa$I AJICKBATHYIO



(GU3MYECKYI0 MOJIeNh, C HCIOJIb30BAHUEM 3aKOHOB M (POPMYJI, CBS3BIBAIOIINX
bu3nYecKue BEINYHUHEI;

— MPUMEHATh OCHOBHBIE OIEpaIlii MBICIIUTEIbHON NEATEIbHOCTH — aHAU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CUCTEMATH3aIINIO, KIACCU(DUKAIINIO, BHISIBICHUE
MPUYUHHO- CJIEJACTBEHHBIX CBS3EH — JJIsl U3YUYEHUSI CBOMCTB BEIIECTB U XUMUYECKHUX
peakiuii, eCTeCTBEHHO-HAYYHbIE€ METOJIbl MO3HAHUSA — HaOJI0JIeHUEe, U3MEpPEHHE,
MOJICIIUPOBAHUE, JKCIICPUMEHT (pPEIbHBIA W MBICICHHBIM) — JJIs1 OCBOCHUS
y4e0HOTO COJIepKaHUS;

— pacKphIBaTh CYIIHOCTh IIPOIIECCOB OKHUCJICHWS W BOCCTAHOBIICHUS,
COCTABJISITh YPaBHEHUS TMPOCTBHIX OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(METOIOM DJIEKTPOHHOTO OaaHca);

— YCTaHABIWBATH CBS3M MEXIY pPEATbHO HAOIIOJAEMBIMH XUMHUYECKUMU
SBJICHUSIMU U TIPOLIECCAMHM, MPOUCXOISAIIMMHU B MaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usl BEUIECTB, COOTHOCUTh XMMUYECKUE 3HAHUS CO 3HAHUSIMU
JIPYTUX YICOHBIX MPEIMETOB;

— cobOmomath mpaBuiia Oe3omacHOM paboThl B JlabopaTtopuu MpuU
WCITOJIb30BAaHUU XUMHUYECKOM TIOCYIbl W OOOpYAOBaHHS, a TakkKe IpaBHIia
oOpalrieHusi ¢ BEIIECTBAMU B COOTBETCTBUM C WMHCTPYKIUSMH BBITIOJIHCHUS
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PAOOT MO TMOJYYCHHUI0 U COOMPAHHIO
ra3zo00pa3HbIX BeHIeCTB (BOJOPOJa M KHUCIOPO/AA), MPUTOTOBJICHUIO PACTBOPOB C
OTIPEJICTICHHOW  MacCOBOM  JIOJIE  pacTBOPEHHOTO  BEIIECTBA,  PEIICHUIO
DKCIIEPUMEHTATIBLHBIX 3a7a4 1o TeMe «OCHOBHBIE KIIACCHl HEOPTraHWYECKHUX
COCIMHCHUI;

— JIEMOHCTPUPOBATh BIIAJICHUE OCHOBAMH XUMHUYECKOHW TPaMOTHOCTH,
BKJIIOUAIOIICH YMEHUsI 0€30MMacHOr0 oOpalieHus ¢ BEIIECTBAMU, UCTI0JIb3yEMbIMU B
MOBCETHEBHOM XU3HM, a TaK)Ke 3HAHWE MPABUJI MOBEJCHUS B IEJAX COepeKeHUs
3I0POBbS U OKPYIKAIOILIEHN CPEbI;

— y4acTBOBATh B MMPOCKTHO-UCCIICIOBATEIHCKOMN ACSITEIBHOCTH XHMHUYECKON 1

XMMHKO-3KOJOTHYECKON HaIIPpaBJICHHOCTH.



9 KJIACC

K kxoHiy oOyueHust B 9 kjacce NMpeaMETHBIE pe3yJbTaThl U3YYEHHs Kypca
BHEYPOUYHOUM JIEATENBHOCTH «XUMHS B DSKCIEPUMEHTaX M 3aJa4ax» JTOJHKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

— pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX OHATUN: XUMUYECKHI DIIEMEHT,
aToM, MOJIEKYyJla, HWOH, KaTHOH, AaHWOH, JJIEKTPOOTPULATEIbHOCTh, CTEICHb
OKHCIICHUS, XUMHUECKas peaklns, TEeIIoBOM 3((EeKT peakinu, MOJb, MOJSPHBIMA
00beM, pacTBoOp;

— 3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOIUTUUECKAS JUCCOLNALINS, PEAKLIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMBbIE PpPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMM, OKHUCIUTENb, BOCCTAaHOBUTEID,
OKUCJIEHHME W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aJIoTponusi, amM(pOTEPHOCTH,
XUMHUYECKasl CBA3b (KOBAJCHTHAs, MOHHAsS, METAJUINYECKAsl), MEKMOJEKYISIPHbIE
B3aMMOJEHCTBUS (BOJOpPO/AHAs CBS3b, CUJbl BaH-nep-Baanbca), KOMILJIEKCHBIE
COEJIMHEHHUS, KPUCTAUIMYECKUE PEUIETKH, KOPPO3Us METAIUIOB, CIUIaBbl; CKOPOCTh
XUMHUYECKON peaklny, KaTaluu3, XUMUYECKOE PABHOBECHE, JIEMEHTHl XUMUYECKOM
TEPMOJMHAMHUKM KaK OJHOW M3 TEOPETHUYECKHX OCHOB XUMHUU; MPEAEIbHO
nomyctumast korreHTpanus (I11K);

— WUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATHU U
MPUMEHSTH ITH MOHATHS IPY OMUCAHUU BELIECTB U X MPEBPAIICHMI;

— UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJIEHUS ()OPMYJI BEIIECTB
Y YPAaBHEHUM XHUMHUYECKUX PEAKIINM;

— OMNpPEAEINSATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B
COEIMHEHHAX Pa3IU4YHOr0 COCTaBa, MPUHAJICKHOCTh BEUIECTB K ONPEACICHHOMY
KJIacCy COeIUHEHUN 1o (opMynaMm, BHUJIBl XHMHYECKOW CBS3M (KOBaJCHTHOM,
VWOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COEAMHEHUSX, 3aps] HOHA II0
XUMHUYECKON (hopmyre, XapakTep cpeabl B BOJHBIX PacTBOpaX HEOPTaHUYECKUX

COEIMHEHUH, TUIT KPUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;



— packpsiBath cmbich [lepuogmueckoro 3akona J[.M. MenngeneeBa u
JEMOHCTPUPOBATh €r0 TOHWMAHKE: OMUCHIBATH M XapaKTEePU30BaTh TAOIUYHYIO
dbopmy Ileproguyeckoil cUCTEMBbl XMMHUYECKHX JJIEMEHTOB; OOBSCHSATH CBA3b
ITOJIOKEHMS dJIeMeHTa B [leproinueckon cucTeME C paclpeeICHUEM dJIEKTPOHOB
110 SHEPIeTUUECKUM YPOBHSM, TIOJIYPOBHSIM M OPOUTAIISIM aTOMOB TEPBBIX YETHIPEX
NIEPUOJIOB; BBIJEIATH 00IIME 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB 3JIEMEHTOB U
UX COCAUHEHUU (KUCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB OKCHJOB W THUJIPOKCHIOB) B TpeleiaX MalblX NEPUOJOB M TIJIABHBIX
MOATPYII C YYETOM CTPOEHUSI UX aTOMOB;

— PpacKpbIBaTb CMBICI TEOPUHU DJIEKTPOJIUTHUYECKOW AMCCOLMALNU, 3aKOHA
['ecca u ero ciencTBui, 3aK0Ha JIEUCTBYIOLIUX MAcC, 3aKOHOMEPHOCTEN N3MEHEHUS
CKOPOCTH XMMHUYECKOW pEakiuu, HampaBlE€HUS CMEIICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

— KJaccu(UUIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIECTBA,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, O
TersioBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO0 W3MEHEHUIO
CTEMEHEW OKUCIICHUS XUMHYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, MO YYacCTHUIO
KaTanm3aropa);

— XapakKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM, MOATBEPXkAash 3TO OMHCAHUE
MpUMEpPaMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKHUX
peaKkuui;

— COCTaBJISITh YpPAaBHEHUSA: OAJICKTPOJIUTHYECKONW JAUCCOIMAIMUA KUCIIOT,
IEJI0YEH U COJIEH; MOJTHBIE U COKPAIICHHBIC YPABHEHUS PEAKIUii MOHHOTO 0OMEHa;
peakiui, TMOATBEPKIAIONIMX CYIIECTBOBAHUE TEHETHUYECKONW CBSI3H MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

— pacKpblBaTh CYIIHOCTh IMPOIIECCOB THUAPOJIM3a COJEH MOCPEACTBOM

COCTaBJICHUsI KPATKUX HMOHHBIX M MOJIEKYJSIPHBIX YPABHEHUN PEAKLUM, CYIIHOCTh



OKHUCJIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIUHA  TMOCPEICTBOM  COCTAaBJICHUS
AJIEKTPOHHOTO OalaHCa dTUX PEaAKITUH;

— IIpeJICKa3bIBaTh XapaKTep Cpebl B BOJHBIX PACTBOPAX COJIEH;

— XapakTepu3oBaTh (OMHCHIBATh) (PU3NYECKHE M XHMHYCCKHE CBONCTBA
MPOCTHIX BEIIECTB (KUCIOPO/I, 030H, Tpadut, anmas, KpeMHUH, a30T, pocdop, cepa,
XJIOp, HATPUH, KaJliii, MarHUH, KaJabIlUl, AIIOMUHHM, XKeJI€30, MEJIb, IIUHK, cepedpo)
U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCJI€ MX BOJHBIX PACTBOPOB
(aMMHaK, XJI0poBOIOpOa, cepoBogopo, okcuasl yriepoaa(ll, 1V), kpemuusa(lV),
azota(l, I, I11, IV, V) u pochopa(lll, V), cepri(1V, VI), cepancras, cepras, a30THa,
dbocdopHas, yroiapHasi, KpEMHUEBAS KUCJIOTHI, OKCUIbI U THAPOKCHIBI METAJIJIOB
IA—I1A-rpymn, amromunus, meau(ll), nuaka, sxeneza(ll u 111));

— TOSICHATH COCTaB, OTJCIBHBIC CIIOCOOBI TOJYYCHHUS M CBOHMCTBA CIIOMKHBIX
BEIIECTB (KUCIOPOJCOAEpKAIINE KUCIOTHl XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCIIOTBI M UX coiu, Tanorenuibl kpemuusi(1V) u pochopa(lll u V), nepmanranar
KaJTus;

— OIMCHIBATh POJIb BAXHEWUIIUX HW3YyYae€MbIX BEIIECTB B MPUPOIHBIX
mpolieccax, BIMSHUE Ha JKUBBIC OPTaHU3MBI, TIPUMEHEHUE B PA3IMYHBIX OTPACIIIX
PKOHOMHUKHU, HCIIOJIb30BAHUE JUIsI CO3/IaHMS COBPEMEHHBIX MaTepualioB U
TEXHOJIOTHU, TMPOBOJUTH PEAKIUU, TOJITBEPKIAIONINE KAYECTBEHHBIM COCTaB
pPa3TUYHBIX BEIIECTB, PACO3HABATH OMBITHBIM ITYyTEM COJEpIKAIIMECS B BOJTHBIX
pacTBOpax HMOHBI: XJIOpHUA-, Opomua-, uoaua-, cyibdar-, docdar-, kapOboHat-,
CUJIMKAT-, CyIb(MHUT-, CynbpUA-, HUTPAT- U HUTPUT-UOHBI, THUAPOKCHI-UOHBI,
KaTUOHBI aMMOHMS, MarHus, KaJblus, aTlOMHUHUsA, Keieza(2+) u xenesza(3+),
Menu(2+), HuHKa;

— OOBSACHATH U TPOTHO3UPOBATH CBOMCTBA BAXKHEHIIIMX N3yYaeMbIX BEIISCTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOCHUs, MPUMEHECHHUE BEIIECTB B 3aBUCHMOCTU OT
WX CBOMCTB, BOBMOXXHOCTh MPOTEKAHUS XMUMHUUYECKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX 3JIEMCHTOB XUMHUYCCKOH KHHETHKH U

TCPMOANHAMUKH,



— BBIYUCIISITH OTHOCUTEIIBHYIO MOJICKYJIIPHYIO I MOJISIPHYEO MAacChl BEIIIECTB,
MacCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTa MO (QopMyJe COEAMHEHHUS, MACCOBYIO
JIOJII0 BEIllECTBA B PAacTBOPE, MOJIBHYIO JOJI0O XUMHUYECKOTO J3JIEMEHTa B
COCIMHCHUH, MOJISIPHYIO KOHIIGHTPAIIMIO BEIIeCTBA B PAaCcTBOpPE, HAXOIUThH
npocTeinyo (GopMyiy BelecTBa M0 MaCCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C y4eTOM HeIoCTaTKa
OJTHOTO M3 PEareHTOB, MPAKTHYECKOTO BBIXOJIA MPOAYKTa, 3HAYCHHS TEILIOBOTO
s dexTa peakiuu, onpeaessiTh COCTaB CMECEH;

— pelIaTh pacyeTHBIC 3a/1a9U 110 U3YYaeMbIM TeMaM Kypca XUMHH Pa3InIHBIX
TUTIOB W YPOBHS CIIO)KHOCTH, B TOM YHCJIC OJUMITHATHBIC, BEIOUpasT alcKBaTHYIO
bu3MYecKyl0 MOJieNb, C HCIOJIb30BAHUEM 3aKOHOB M (POPMYJI, CBS3BIBAIOIIUX
(dbu3nyecKre BeTNYUHBI;

— cobmomath mpaBuiia Oe3omacHOM paboThl B JlabopaTtopuu  Mpu
UCIIOJIb30BAHUU XUMHUYECKONM TOCYJIbl M OOOpyJOBaHUS, a TakXke IMpaBuiia
oOparieHusi ¢ BEMIECTBAMH B COOTBETCTBHUHM C WHCTPYKIWSMH BBITIOJTHCHHUS
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PAOOT MO TMOJYYCHHUID U COOMPAHHIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M YIJEKHCIOro Ta3a) M PEUICHUIO
OKCIIEPUMEHTAJLHBIX 3aJad4 10 TeMaM Kypca, MpeACTaBIsTh Pe3yJIbTaThl
DKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIMI] U BBISBIISATH
IMITUPUIECKUE 3aKOHOMEPHOCTH;

— MPUMEHSATHh OCHOBHBIEC OIEPAIlMU MBICIIUTEIBLHON ACATENHHOCTU (aHATU3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEHNWE, CUCTEMAaTH3allUi0, BBIIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M) NMPU U3yUYEHHH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIAJICTh €CTECTBEHHO- HAYYHBIMU METOJIaMU MMO3HaHUs (HAOI0ICHHIE, U3MEPEHUE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbI U MBICTICHHBIN);

— TpUMEHATH TIpaBwiIa Oe3omacHOTo oOpalieHHs ¢  BeIIeCTBaMHU,
WCITOJIb3yEMBIMH B TTOBCETHEBHOM KU3HHU, PABUJIA TOBEICHUS B IIEJISIX COSPEKESHUS
3I0POBBbSI M OKPYKAIOIIEH TPUPOTHON Cpenpl, MOHMMaTh Bperd (OMacHOCTH)

BO3I[CI>1CTBH$I Ha JXHMBBIC OpPIraHHM3Mbl OIIPCACIICHHBIX BCIICCTB, IIOACHATH Ha



pUMepax CIOCOOBI YMEHBIIICHUS W NPEIOTBPAIICHHUS WX BPEIHOTO BO3JICHCTBUS,
3HAYCHUE JKUPOB, OCJIKOB, YTIIEBOJIOB JIJIsl OpraHU3Ma YEIIOBEKa,

— WCIIOJIb30BaTh MOJIyUYCHHBIC TIPEACTaBICHUS 0 chepax mpodecCHOHATBEHON
NESATCIIBHOCTH, CBS3aHHBIX C HAYKOW M COBPEMECHHBIMH TEXHOJIOTHUSAMH, KAaK OCHOBY
i PO(GECCHOHAILHOW OPUEHTAIMU M JUIsl OCO3HAHHOTO BBIOOpAa XMMHHU Kak
poHILHOTO MPEAMETa IPH MPOIOHKEHUN 00YUCHHSI Ha YPOBHE CPETHETO 00IIIero
oOpa3oBaHus;

— y4acTBOBATh B POCKTHO-MCCIICIOBATEIBCKON ACITEIBHOCTH XUMUYCCKON 1

XMMHKO-3KOJIOTMYeCKOM HaIpaBJICHHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM KoauuecTBO OcHoBHOE OcHOBHBIE BUIBI (undgposBbie)
n/n NMPOrpamMMbl JacoB coJiep:KaHue JesITeJIbHOCTH oOpa3oBaTe/ibHbIE
pecypcnl
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
Bremomanenue
TBOPUYECKHUX
3aJJaHuH,
PaCKpPBIBAIOIINX

11

Xumus — Baxkaas 001acTh
€CTECTBO3HAHUSA U MTPAKTHUECKOM
JIEATEIILHOCTH YEI0BEKA

XuMHST — BaKHAsI
o0racTb
€CTECTBO3HAHUS U
MIPAaKTHYECKOU
NeSATeTbHOCTH
yenoseka. [IpaBuna
6e30macHoOro
oOparieHus ¢
BEIIECTBAMH U
1a00paTOPHBIM
00opy/IOBaHUEM.
Yuctele BelecTBa u
cMecH

POJIb XUMUU B
MPUPOJIC U )KU3HU
YyeJoBeKa, €€ CBA3b C
JIPYTHMH HayKaMHU.
IIpoBeneHune
HKCIEPUMEHTA: —
N3yuyenue n
OINHCaHUe
buznuecKux
CBOMCTB 00pa3IioB
HEOPTraHMYECKUX
BemiecTB. — [IpaBuiia
paboTHI B
naboparopuu u
npuémbl 00paIeHus
¢ 1abopaTOPHBIM




obopymoBaHuEeM. —
Pa3nenenue cmecent

1.2

BemecTtBa 1 XUMHU4YECKHE peaKknuuu

ATOMBI, MOJIEKYJIBI,
XUMUYCCKHEC
3JIEMCHTEL.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHHUS.
XumMuueckas
dbopmyia.
OrtHocutenpHas
aTOMHas Macca.
OtHocHUTeNbHAS
MOJIEKYJISIpHAS
macca. MaccoBas
JIOJIS XUMHUYECKOTO
DJICMEHTA B
COE€IUHEHMU.
KommuectBo
BEIIIECTBA.
Momnspaas macca.
Pacuets! 1o
bopmynam
XHUMHYECKHX
COCIUHEHMH.
MounsipHas macca
CMECH BEIIECCTB.
MonbHag nons
XHMHYSCKOTO

BrrsBnenune
pa3IMUui MEXIY
bu3HYECKUMU U
XAMHYECKHMHU
SIBIICHHUSIMU.
Pacrnio3naBanue
(U3UYECKUX U
XHUMHYECKHUX
SIBIICHUM
Ornpenenenue
MIPU3HAKOB
XHUMUYECKHX
peaxkLtii, yCIOBHUM
UX MPOTEKAHMUS.
PaccranoBka

K03 (HUIIMEHTOB B
cXeMax XUMHYECKHX
peaKkuui.
[Iposenenune
BBEIYHCIIEHUH 110
dbopmynam u
YpaBHEHUSIM
XAMHYECKHX
peaKuui.
IIpoBenenue
AKCIEPUMEHTA —
Omnucanue
(bU3UIECKUX




3J€MEHTA B
COEIMHEHUH.
Xumuyeckas
peakuus u ee
MIPU3HAKU. Y CIIOBUS
MPOTEKAHUS
XUMUYECKUX
peakuuii. Tumsl
XUMUYECKUX
peakuuii. PacueTst
110 XUMHYECKUM
YpaBHEHUSIM

CBOWCTB 00pa3ioB
HEOPraHUYEeCKHNX
BEILECTB — METAJJIOB
Y HEMETAJUIOB. —
HaOmronenue
(bU3HYECKUX H
XUMHUYECKUX
SIBJICHUU. —
Habmronenue u
ONMCaHUE
MIPU3HAKOB
MIPOTEKAHUS
XUMHUYECKUX
peakuuil pasHbIX
TUNOB. Pemenne
pacu€THBIX 3a4a4 110
dbopmynam u
YpaBHEHUSIM
XUMHUYECKUX
peakuun
Pa3IMYHOTO YPOBHS
CJIO’KHOCTH, B TOM

qucie
OJIMMITUATHBIX
Hroro 10
Paspnen 2. Bo3ayx. IlonsaTue o razax. Kuciaopoa. Oxcunabl
IIpencrasnenus o IIpoBenenue
Boznyx. Ilonsarue o razax. Kucnopon.
2.1 3 razax. Boznyx. AKCIIEPUMEHTA —

OKCcUIbI

3akoH ABorazpo.

O3HaKOMJICHHUE C




OTHOCHUTENIBHAS
IUIOTHOCTB I'a30B.
Onpenenenue
OTHOCHUTEIIBHOU
MOJICKYJIAPHOU
Macchl
ra3zoo00pa3Horo
BEIIECTBA 110
HM3BECTHOM
OTHOCHUTEIIBHOU
IUIOTHOCTH.
OO0BEMHEBIE
OTHOILIEHHUS I'a30B
MIPU XUMHUYECKHUX
peaKkIusx.
Kucnopona. O3om.

oOpasiaMu OKCHJIOB
Y OIIMCAHUE UX
CBOWMCTB. —
[Tonyuenue,
cobupanue
KHCJIOPO/JIa,
U3y4YeHUE ero
cBoliCcTB Pemienune
pacu€THBIX 3a4a4 110
YpaBHEHUSAM
XUMHUYECKUX
peakuii u
TEPMOXHUMHUYECKUM
YpaBHEHUSAM
Pa3IMYHOTO YPOBHS
CJIO’)KHOCTH, B TOM

TennoBoii 3¢ ekt qucie
XUMHYECKOH OJIMMITHATHBIX
peakiumn
[IpoBenenue
AKCIIEPUMEHTA —
IMonyuenue u
Bonopoa. CpoiicTa i
coOupaHue
BOJIOPOJIA.
BOJIOPOJIA. —
Bonopoa. Ilonstue o kuciorax u [Tonyuenue u .
2.2 Bs3aumoneiictBue
COJISIX MIPUMEHEHHE

Bogopoza Ilonsarue
O KHCJIOTax M COJIAX

KHCJIOT C METaJUIaMU
Pemenue pacu€THbIX
3ajia4 1o
YPaBHEHUSIM
XUMHYECKHX




peakuuii, B TOM

YHCie
TEPMOXUMHUYECKUM

Bogaa. Boma kak
pPacTBOPUTEIIb.
PactBopsI. IIpoBenenue
Haceimennsie u AKCIIEPUMEHTA —
HEHACHIIIIEHHBIE [IpurotoBnenue
pacTBOPBI. pacTBOPOB C
PactBopuMocTh onpeaenEHHON
BCIIIECTB B BOJIC. MacCOBOM J0JeH
CrniocoOsl pacTBOPEHHOIO
BBIPAKCHUS BeuecTsa. Pemenne

23 Bona. PactBopsl. [Tonsitue 00 KOHIICHTPaLu! 337124 C

' OCHOBaHHMIX pacTBOpPOB: HCI0Ib30BaHUEM

MaccoBast J0s MMOHATHM «MaccoBas
PacTBOPEHHOTO JIOJIs BEIIeCTBA B
BEIIECTBA, pacTBope»;
MOJIsIpHast «MOJIIpHas
KOHIICHTpAIIUA. KOHIICHTPAIUs», C
XuMuueckre HCIOJIL30BaHHEM
CBOMCTBA BOJILI. KPHUBBIX
[Tonstue 06 pPacTBOPUMOCTH
OCHOBaHHSIX.
HNupukaropel
Knaccudukamms CocraBienne

54 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX HEOPTaHUYECKUX (bopMysT OKCHIOB,

' COCTUHEHUN COCTUHEHU. KHCJIOT, OCHOBAHHIA,

OKCHUOBL.

COJIEN U UX




I'mppoxcunebl.
KucaoTsl.
OcHoBaHUs
pacTBOPHUMBIC
(ménoun) n
HEpPaCTBOPHUMBIE.
AmpoTtepHbie
OKCUJIBI U
ruapokcuabl. Comu.
dusnueckue u
00111e XUMUYECKHE
CBOMCTBaA
TIePEYHCIICHHBIX
KJIaCcCOB
HEOPTraHUYECKUX
COCIUHCHHI, NX
o01e CriocoOnl
TOJTyYEHUS,
MIPUMEHEHUE.
I'eneTnueckas cBI3b
MEXy Ki1accamu
HEOPraHUYECKUX
COETUHEHUN

Ha3BaHUII 110
MEXTYHapOAHOMN
HOMEHKJIATypeE.
Cocrasnenne
MOJIEKYJISIPHBIX
YpPaBHEHUU peaKkLuid,
WJUTFOCTPUPYIOLIUX
XAMHYECKHE
CBOICTBA U CIOCOOBI
MOJTYYCHUS BEIIECTB
M3Yy4YEHHBIX
KJIACCOB/TPYIII, a
TaKkxKe
MOATBEPKIAIOIIHNX
T€HETUYECKYIO CBSI3b
MEXy HUMH.
[IpoBenenue
AKCIIEPUMEHTA —
Onpenenenue
pPacTBOPOB KUCIOT U
IIeJI04YeH C
ITOMOIIILIO
WHIUKATOPOB. —
BzanmopeiictBie
KHUCJIOT C
MeTajlaMH,
peakuun
HEUTpAIU3ALIUH.
Peakus
HEUTpAIU3ALUN. —




B3anmoneiicteue
pacTBopa cepHOU
KHUCJIOTBI C OKCHJIOM
menau (11). —
[Tonyuenue
HEPacCTBOPUMBIX
OCHOBAaHUH U
H3y4YeHUE UX
CBOWCTB. —
BriTecHeHnne ogHOro0
MeTajula IpyruM u3
pacTBopa Coiu. —
BsaumoneiictBue
TUAPOKCH/IA IIMHKA C
pacTBOpaMH KUCJIOT
Y LET0YeH. —
Pemenue
AKCIIEPUMEHTAIIbHBIX
3a/1a4 10 TeMe
«OCHOBHBIE KJIaCChI
HEOPraHUYECKHUX
COEMHEHUIN».
Pemenne pacu€THbIX
3a1a4 1o
YpaBHEHUSIM
XUMHYECKHUX
peakuuii pasHbIX
TUIIOB U YPOBHEMN
CJIO’KHOCTH, B TOM




qHUCIIC
OJIMMIIMaAHBIX

Hroro
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Paznea 3. llepnoanyeckuii 3axkon u [lepuoguyeckas cucreMa xumudeckux 3j1eMeHToB /. . MenaesieeBa.

3.1

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHYECKUX
anemenToB J[.11. Menaeneera.
Crpoenue atoma

[Tepuonnueckuii
3aKOH XUMHYECKUX
anemenTtoB J[.1.
MenpeneeBa u
CTPOEHHUE aToMa.
CocraB aTOMHBIX
sanep. Ctpoenue
3JEKTPOHHBIX
000JI04€K aTOMOB
nepBbIx 20
XUMHUYECKUX
3JIEMEHTOB
[Tepuonnueckon
CUCTEMBI
XUMHUYECKUX
anemeHToB J[.1.
Menneneesa.
3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
aTOMOB pajuyca
aTOMOB
XUMHUYECKUX
3JIEMEHTOB,
METAJUTMYECKUX U
HEMETAJUTMYECKUX

MoaenupoBanue
CTPOCHHE aTOMa,
YHEPTEeTUUECKUX
YPOBHEW U
MOAYPOBHEHN NpH
MIOMOIIIA PUCYHKOB,
AIEKTPOHHBIX
KOH(UTypauuii u
AIEKTPOHHO-
rpaguIecKux
dbopmy.
OO0BsicHeHHEe 001X
3aKOHOMEpPHOCTEN B
M3MEHEHUU CBOMCTB
XUMHUYECKUX
AJIEMEHTOB.
[Iporuo3upoBanue u
XapaKTEePUCTUKA
CBOWCTB
XUMHYECKHUX
AJIEMEHTOB M UX
COEIMHEHUH Ha
OCHOBaHUU
3aKOHOMEPHOCTEN
[Tepuoanueckoit




CBOICTB 1O
rpynmnam u
MEPUOJIaM.
HUsmenenue
KHCJIOTHO-
OCHOBHBIX CBOMCTB
COCIMHCHHI
XUMHYECKHUX
9JIEMCHTOB B
MepuoJIax u
rpyImmax.
XapakTepucTuka
XHMHYECKOT'0
3JIEMEHTA 110 €T0
MOJIOKESHUIO B
[Tepuonnueckon
cucreme J[.1.
Menneneena

CHCTEMBI
XAMHYECKHX
9JIEMEHTOB.
Brimonaenne
AKCIIEPUMEHTA —
O3HaKOMJICHHE C
obpasnamu
METaJJIOB U
HEMETAJLJIOB.
NunuBuyanbHbie
WJIH TPYIIIOBBIE
MIPOEKTHI 110 TEME
«Ileproanueckuii
3aKOH H
[Tepuoanueckas
cHcTeMa
XUMHYECKHUX
anemenTtoB J[.1.
MeHaeneena.
Crtpoenue atoma»

3.2

Xummnueckas cBg3b. OKHUCIUTEILHO-
BOCCTAHOBUTCIIbHBIC PCAKIIUN

XuMHuyecKkas CBS3b,
€€ BUJIBI.
MexaHU3MBI
o0Opa3oBaHUs
KOBAJICHTHOM 1
HOHHOU CBS3H.
DNEeKTPOHHBIE U
CTPYKTYpHBIE
(hopMyITBI BEIIECTB.
Karuons u

MonaenupoBanue
CTPOCHHUSI MOJIEKYIT
[P IIOMOIIA
PUCYHKOB, MOJIENEH,
AIIEKTPOHHBIX U
CTPYKTYPHBIX
bopmys.
PaccranoBka

K03 PUITMEHTOR B
cxemax




AHHMOHBI.
Kpucranmuyeckue u
amopdHbIe
BelllecTBa. TUIIEI
KPUCTAITHIECKUX
PELIETOK.
OKHCIUTEIBHO-
BOCCTaHOBUTEJILHBIE
peakuuu

OKHCJIUTEIBHO-
BOCCTaHOBHUTEIbHBIX
peakuii METOJI0M
3JIEKTPOHHOTO
OanaHca.
IIpoBenenue
AKCIIEPUMEHTA —
OnLITHI,
WJUTIOCTPUPYIOLINE
OKHCJIUTEILHO-
BOCCTaHOBHUTEIIbHBIC
peakuuu. Pemenue
pacu€THBIX 3aj1a4 110
bopmynam u
YpaBHEHUSIM
XHUMUYECKHX
peaKkuuii pa3HbIX
THUIOB U YPOBHEMN
CIIO)KHOCTH, B TOM
YHCIIe
OJIMMIIHATHBIX

Hroro

OBILIEE KOJIMYECTBO YACOB IT1O
IMPOI'PAMME
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9 KJIACC

DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM KoanuecTtBo OcHoBHOE OcHOBHBIE BHIBI (undgposBbie)
n/n NPOrpamMMbl 4acoB coJepxaHue AeSITeIbHOCTH o0pa3oBaTte/ibHbIC
pecypcsl
Pa3znesn 1. BenrecTBO M XUMH4YecCKasi peakius
[ToBTOpenue u
yriayOJieHne 3HAHUN
OCHOBHBIX Pa3/eJoB
Kypca 8 Kiacca. Pewenue
[lepuoanueckuit KAueCTBEHHBIX 33]1a4
3aKOH U U pacu€THBIX 3a7a4
[Tepuoanueckas 110 YpaBHEHUSIM
cucremMa XUMHUYECKUX
XUMHYECKUX peaKuuii.
. anemenToB J[.1. WNHnuBunyansHble
[ToBTOpEeHUE U yriTyOeHNe 3HaHUN O
11 2 Menpeneesa. WJIH TPYTIIOBbIE

BCIICCTBC

CrpoeHnue BeniecTna.

XuMHYECKas CBA3b.
MexMonexynsHble
B3aNMOJICHCTBHS.
Turmsr
KPUCTAITHIECKUX
pemérok. OCHOBHbBIE
KJIaCCHI
HEOPraHUYECKUX
COCIUMHEHUH

IIPOEKTHI:
[lepuonnueckuii
3akoH .M.
Menneneena u
pasBuTHe
COBPEMEHHOMN
(U3UKT ¥ XUMUHT




1.2

OcHOBHBIE 32aKOHOMEPHOCTHU
MPOTCKAHUA XUMHYCCKUX peaKHI/Iﬁ

OJeMeHThI
XUMHYECKON
TEPMOJIMHAMHUKH.
3akoH ['ecca.
Ckopoctb
XHUMHYCSCKOHN
peakuuu. DakTopsi,
BIUSIONINAE HA
CKOPOCTH
XUMHYECKON
peakuuu. [Tonstue o
XHMHYECKOM
PaBHOBECHH,
npuHuu Jle
Illarense.
OKHCIIHTEJIFHO-
BOCCTAHOBHUTEILHBIE
peakiu

OObsAcHEHUE U
MPOrHO3UPOBAHUE
3aBHUCHMOCTH
CKOpPOCTH
XHUMHYCSCKOHN
peaKkiuu ot
Pa3IUYHBIX
(hakTopoB.
[Iporuo3upoBanue
BO3MOXKHOCTH
MpOTEKaHUS
XHUMHYCSCKHX
peakuuii B
pa3IUYHBIX
YCIIOBHSIX.
CocraBieHue
ypaBHEHUH
OKHUCJIUTENHHO-
BOCCTaHOBHUTEIIbHBIX
peakuui ¢
HCIIOJIb30BaHUEM
MeTozAa
3JIEKTPOHHOTO
OajaHca.
[IpoBenenue
IKCTIEPUMEHTA —
N3yuenune
3aBUCHMOCTHU
CKOpOCTH
XUMHUYECKOU




peaKkiuu ot
Ppa3InYHBIX
(hakTopoB. —
Pewenne
SKCHEPUMEHTAIBHBIX
3a/1a4 1o TeMe
«OKuCIUTENBHHO-
BOCCTAaHOBUTEJIbHBIC
peakuuny. Pemenue
pacYETHBIX 3a1a4
Pa3IMYHOTO YPOBHS
CJIIO’)KHOCTH, B TOM
yucIe
OJINMITMA/IHBIX, 110
teMe «OCHOBHBIE

3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKUX
peaKuuii»
Onekrponutrueckas ~ CocTaBieHHE
JTACCOINAIIHSL. ypaBHEHUH
XuMuueckre JHCCOoIMaluu
peakuuu B KHUCJIOT, IIeJI0YEN 1
pacTBopax. COJIEH, TTOJIHBIX U
DIEKTPOIUTHYECKAS JUCCOLIHAIIHSI. .
1.3 CuibHBIE U clIa0bIe COKpaIIEHHbIX
XUMHUUYECKUE PEAKIIUU B PACTBOPAX .
3IEKTPOJIUTHI. VMOHHBIX YpaBHEHUN
CremncHb peakiii HOHHOTO
JIACCOIAAIIH, oOMeHa, KpaTKuX
KOHCTaHTa WOHHBIX YpaBHCHHUI
JIACCOIIMAIINH. peaKIuil THIPOIN3a




Honnoe
MIPOU3BEICHNE BOJIBI.
Bonopoansrit
I0KAa3aTelNb.
Peaknuu nonHoro
obmena. I'maponus
colieit

coneit. [IpoBenenue
SKCIIEPUMEHTA —
Peaknuu nonHoro
obOMeHa. —
Pacno3naBanue
pacTBOPOB COJIEH C
IIOMOIIILIO
WHJUKaTOopa. —
Pacno3naBanue
HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBIO
KauyeCTBECHHBIX
peaKkuuii Ha MOHBI. —
Pemenue
AKCTIEPUMEHTAIbHBIX
3aja4 II0 TEMe.
Pemenne
KauyeCTBECHHEIX 3a7a4
Y pacy€THBIX 3a]a4
Pa3IMYHBIX TUIIOB U
YPOBHEN CIIOKHOCTH,
B TOM YHCIIC
OJIMMIINAIHBIX, ITO
TeMe
«DNEKTPOTUTHYECKAS
JICCOITHAITHS.
XuMHUYECKHE
peakuuu B
pacTBopax»




Hrtoro

Paznen 2. HeMeTaJJIBI M X COeAUHEHHUS

2.1

2.2

OO11ast XapaKTepUCTHKA XUMHUYECKUX
aneMeHTOB VIIA-rpynmnsl. ["anorenst

OO11ast XxapaKTepUCTHKA XUMHUYECKUX
aneMeHToB VIA-rpynmnsl. Cepa u eé
COCIUHCHUA

O6mas
XapaKTePUCTUKA
HEMETAJIJIOB.
lNanorenst. Xiop u
€ro Ba)KHEHIIIHe
COECIMHEHUS

O06mas
XapaKTePUCTHKA
XUMHUYCCKUX
aneMeHToB VIA-
rpynnsl. Cepa u eé

IIpoBencHue
SKCIIEPUMEHTA —
O3HakomIIeHUE C
obpasmamu
MIPUPOIHBIX
XJOPUI0B
(ranoreHus1oB). —
N3ydenue cBoMCTB
COJISTHOM KHMCJIOTBI. —
KauecTBenHbIE
peaKIu Ha XJIOpU/I-,
OpoMUI- U HOJHI-
noHsbl. — [Tonyuenue
COJISTHOM KHMCJIOTBHI,
HU3y4CHUE e€
CBOMCTB. Pemienne
Ka4eCTBEHHBIX 3a7a4
U pacuy€THBIX 3a/1a4
BBICOKOT'O YPOBHSI
CJIO)KHOCTH U
OJINMITHA/IHBIX, 110
TeMe «l'amoreHb»

[IpoBenenue
JKCIIEpPUMEHTA —
N3yuenune
XUMHUUYECKHX CBOMCTB
pazbaBieHHON




BaKHEUIIINE
COCTUHEHUSI

CEPHOU KUCIIOTHI. —
[IpoBenenue
KauyeCTBEHHBIX
peakuuii Ha
cynbdua-, cynbpur-
U cynb(daT-uoHbI
Pemenue
Ka4ueCTBEHHBIX 3a]1a4
U pacy€THBIX 3a/1a4
Pa3IUYHBIX TUIIOB U
YPOBHEM CII0)KHOCTH,
B TOM YHCJIE
OJINMITHA/IHBIX 110
teme «Cepa u eé
COETMHEHUS»
NuauBunyanbHble
WJTU TPYTIIOBBIE
MIPOEKTHI TI0 TEME
«Cepau ee
COEIMHEHUS»

2.3

OO11ast XxapaKTepUCTHKA XUMHUYECKUX
aneMeHTOoB VA-Tpymisl. A30T,
docdop u Ux coeTMHEHHS

O06mas
XapaKTEePUCTHKA
anemeHToB VA-
rpynnsl. A30T U €ro
BaXKHEHIINE
COEIMHEHHUS.
docdop u ero
COETMHEHUS

[IpoBenenue
JKCTIEPUMEHTA —
N3yuenne
XHUMUYECKHX CBOMCTB
coJied aMMOHHUS. —
KauectBeHHnas
peakius Ha MOH
amMmMoHus U ocdar-
uoH. — [lonyuenne
aMMHaKa U U3y4eHue




2.4

OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
anemeHToB |VA-rpynnsl. Yriepoa u
KPEeMHHUH, UX COCTUHEHHS

OOmas
XapaKTepPUCTUKA
aneMmenToB |[VA-
TPYIIIBL. YTIEPOa U
€ro BaKHEHIIIHe
COCIUHEHMS.
Kpemuuii u ero
Ba)XKHEHIITHE
COCIMHECHUS

€ro CBOMCTB. —
N3ydeHue cBOWCTB
A30THOM KHCJIOTBI.
Pewenne
KauyeCTBEHHBIX 3a]1a4
U pacy€THBIX 3a]a4
BBICOKOTO YPOBHSA
CJI0KHOCTHU U
OJINMITHA/IHBIX 110
TeMe «A30T ero
COEIMHEHUS»
WunuBuayanbHbie
WJIY TPYNIIOBBIE
MIPOEKTHI MO TEME
«A3o0T, pocdop u ux
COETMHEHUS»

IIposencHue
JKCIEPUMEHTA —
Ancopbuus
PacTBOPEHHBIX
BEIIECTB
AKTUBHUPOBAHHBIM
yriem. — [lonydenue,
cobupanue,
pacrno3HaBaHue 1
HW3y4YECHUE CBOWCTB
YIJIEKUCIIOTo Ta3a. —
B3anmuble
MIpEeBPALICHUS
KapOOHATOB 1




THJIPOKapOOHATOB. —
KauectBennsie
peakiuu Ha
KapOoOHaT- U
CUJIMKAT-UOHBIL. —
[Tonyuyenue oxcuaa
yraepona(lV) u
H3y4YeHUE ero
CBOMCTB. — Pemienue
AKCTIIEPUMEHTAIBHBIX
3a/1a4 10 TeMe
«Baxnenmue
HEMETAJUIbI U UX
COCTMHEHUS».
Pemenue
Ka4ueCTBEHHBIX 3a]1a4
U pacuy€THBIX 3a/1a4
pa3IUYHBIX TUIIOB U
YPOBHEN CII0KHOCTH,
B TOM YHCJIIE
OJINMITHA/IHBIX, 110
TeMe «YTIepoa u
KPEMHHI U UX

COCTUHEHUS
Hroro 13
Paszpnen 3. Metauuibl U MX COEAMHEHHS
Oo6mas [IpoBenenue
3.1 OOu1me cBoicTBa METAJIIOB 2 XapaKTEepUCTHKA JKCIIEPUMEHTA —
XAMUYECKHUX Bzaumopeiicteue




3JICMEHTOB —
METAJIJI0B Ha
OCHOBAHHH UX
MOJIOXKEHUS B
[Tepuonuueckoi
CHCTEME
XAMHYECKHAX
anemenTtoB J[.1.
MeHnpaeneeBa u
CTPOCHHS aTOMOB.
OO01IHe XUMHYECKHE
CBOICTBA METAJIOB
Koppo3sus meramios.
CnuiaBbl METAJLIOB.
OOmume crocoObl
TTOJTY9CHUS
METAJIJIOB.
DNeKTpoIn3

METAaJIJIOB C BOJOH, C
pacTBopamu coJiel u
KucioT. Pemenne
KauyeCTBEHHBIX 3a7a4
Y pacu€THBIX 3374
Pa3TUYHBIX THUIIOB H
YPOBHEN CIIOKHOCTH,
B TOM YHCJIE
OJIUMIIHAIHBIX, 10
teme «OO0mme
CBOICTBA METAJIOB.
NunuBunyanbHbie
WJIM TPYITIOBBIE
MIPOEKTEHI IO TEME
«CBolCTBAa METAJIJIOB
Y UX IPUMCHCHHE)

3.2

Baxkneiinme MeTamuibl U UX
COEeIMHEHUS

Mertannsl A-Tpymi.
Illenounbie METAIIBI
" UX BaKHEHIITHE
COCIMHEHMS.
Illenouno3eMenbpHbBIC
METaJIJIbl, MATHUI U
UX BaKHEHIIE
COCIMHEHHS.
ANIOMUHME U ero
Ba)KHEHIIIHE
COCITUHCHHS.
Mertael b-rpymm.

IIposencnue
SKCTIIEPUMEHTA —
OxkpammBanue
TJIAMEHU COJISIMHU
METaJIJIOB. —
B3aumoneiicteue
TUAPOKCHUIOB HATPUS
Y KaJIBLIUS C OKCUAOM
yraeponaa (V) u
KHUCJIOTaMH. —
Hccnenosanue
CBOMCTB KapOOHATOB




Menp u cepebpo u
HX BaKHEHIIIHE
coenuHenus. LluHk u
€ro BayKHEHIIIIE
COEIMHEHMUS.
Kemne3o u ero
BaXHEHIITHE
COCIMHEHMUS

U TUAPOKApOOHATOB
KaJIbIIMA, JKECTKOM
BOJBI. —
HUccnenosanue
aM(dOTepHBIX
CBOICTB
THAPOKCHUJIOB
aJFOMHMHUS U IIHHKA.
— U3yuyenue
MPOIIECCOB
MOJTy4YEeHUs
TUJPOKCUJIOB
JKenesa, ux
XHUMHYSCKHX
CBOMCTB. —
JKEcTKOCTh BOJBI M
METOJBI €€
YCTpaHEHHUS. —
Pemenue
SKCHEPUMEHTAIbHBIX
3aJ1a4 I10 TeMe
«Baxxneimniue
METAJIJIBI U UX
COCIMHEHUSY. —
KauecTBeHHnIE
peaKIy Ha HOHBI
MarHus, KaJbIus,
AJTIOMUHUS, IIMHKA,
xKenesa(2+),
xKenesa(3+),




Meau(2-+),
cepebpa(+1).
Pemenne
KadyeCTBESHHBIX 3a1a4
U pacu€THBIX 3a/1a4
pa3JIMYHBIX TUIIOB U
YPOBHEN CIIOKHOCTH,
B TOM YUCJIIE
OJIMMIINAJTHBIX, 11O
TeMe «MeTaluiel B UX
COCITUHEHHUS
WunuBuayanbHbie
WJIY TPYNIIOBBIE
MIPOEKTHI MO TEME
«Baxmneimme
METaJIIbI U UX

COCTUHEHUS)
Hroro
Paznen 4. Xumus u okpy:kaiomnias cpeaa
BemecTBa 1 MaTepuansl B )KU3HU
4.1 yenoBeka. OCHOBBI IKOJIOTUYECKON
IPaMOTHOCTH
Hroro
Pazgen 5. O0001eHue 3HAHUI
. Beinonnenue
[ToBTOpeHUe 1 06001IeHNE 3HAHUT [ToBTOpEeHUE U
. IKCIIEPUMEHTA —
5.1 OCHOBHBIX pa3zesioB KypcoB 8—9 00001IeHNE 3HAHWH,
Pemenue
KJIACCOB MOJIYYCHHBIX TIPH

OKCIICPUMCHTAJIBHBIX




M3y4YEHUU Kypca
XxumMuu 89 Kjaccos

3a/1a4 110 TeMe
«MeTamisl,
HEMETaJLJIbl U UX
COCIMHEHUS»
Pemenue
Ka4yeCTBEHHBIX 3a]1a4
U pacuy€THBIX 3a/1a4
Pa3JINYHBIX TUIIOB U
YPOBHEM CII0KHOCTH,
B TOM YHCJIIE
OJIMMITNAHBIX, 11O
H3Y4YCHHBIM TEMaM

Hroro

OBIIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

34







HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne n/n Tema ypoxa Kourposbnbie IIpakTHyeckue HHppOBLIC
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 [TpakTukym. Ponb XuMuu B )KM3HU Y€JIOBEKA
[IpakTukym. Uucrele BemmecTBa 1 CMECH 1
3 [IpakTrkym. BeInosHEHHE TBOPYECKUX 1
3a/1laHui IO TeMe «ATOMBI U MOJIEKYJIbD»
4 [TpakTkym. BeinosHeHue TBOpUECKUX 1
3a1aHUM 110 TeMe «XUMUYECKHUE DJIEMEHTBI»
[Ipaktukym. Pemenue 3anaq no reme
) «Xumnueckas popmyna. BaneHTHOCTH aTOMOB 1
XUMHUYECKHUX DIIEMEHTOB)
[IpakTukym. ATOMBI, MOJIEKYJIbI, XUMUYECKUE
5 AJIEMEHTHI. BelecTsa MOJIEKyIsIpHOTO U 1
HEMOJIEKYJIIPHOTO CTPOCHUS. XUMUYECKAs
dbopmyna
7 IIpakTrkym. Pac4€rsl 1o XUMUYECKUM 1
dbopmynam
8 [IpakTrikym.YpaBHEHUS XUMUYECKUX PEAKLIUN 1
9 [IpakTrkym. Pacuérel mo ypaBHEHUAM 1
XUMUYECKHUX PeaKni
10 IIpakTukym. Pacu€rsl o ypaBHEHUAM 1

XAMHYECKHUX PEaKUi




[Ipaktuxym. IIpencrasienue o razax. Bo3gyx
KaK CMecCh ra30B. 3akoH ABorazpo. O0bEMHBIE
OTHOILICHHUS Ta30B MPU XUMHUYECKUX PEaAKITUS

[Ipaktuxym. TernoBoi 23pPeKT XUMHUIECKIX

12 . 1
peakuuit

13 IIpakTukym. Pemenue 3a1a4 no ypaBHEHHUSIX 1
XUMHUYECKHUX PeaKIuii

14 [TpakTukym. Bogopon u ero coiicTBa 1
[Ipaktukym. Pemenne pacu€rHeix 3amad 1o

15 YPAaBHEHUSAM XUMUYECKHUX PEAKLIUN C y4aCTUEM 1
BOJIOpOAa

16 IIpakTukym. Pemenne pacu€rHsix 3aaad 1o 1
YPaBHEHHUSIM XUMUYECKUX peaKIHii

17 [Ipaktukym. Pemenne pacu€THeix 3a1ad ¢ 1
MCIIOJIb30BaHUEM T'a30BbIX 3aKOHOB

18 [IpakTrkym no teme «Bona u e€ cBoiicTBa. 1
OcHoBaHusI»
IIpaxtuxym. Pemenue 3anau ¢

19 MCII0JIb30BAaHUEM TIOHATHUS «MACCOBAs A0S 1
PacTBOPEHHOTO BEWIECTBA»

20 [IpakTukym no teme «OKcHIBD) 1

21 [TpakTukym o reme «OCHOBaHUS» 1

22 [IpakTukym no reme «Kuciaoren» 1

23 [TpakTukym no teme «Conn» 1
[IpakTukym no reme «I eHeTHYECKas CBSI3b

24 MEXy KJIacCaMH HEOPTaHUYECKUX 1

COEIMHEHUIT»




25

[Ipaktukym. Pemenue 3aga4d o Gpopmynam u
YPAaBHEHUSAM XUMHUYECKHX PEaKLUi

26

27

28

29

Ilepronnueckuii 3aKOH XUMHUYECKHUX
anemenToB J[.M1. MenzeneeBa u crpoeHue
aToma

IIpaktukym. CoctaB aToMHBIX sifep. CTpoeHue
3IIEKTPOHHBIX 000JI0UEK AaTOMOB

[IpakTukym. 3aKOHOMEPHOCTU U3MEHEHUS
CBOICTB aTOMOB pajinyca aTOMOB XUMUYECKUX
3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO rpyInam u
nepuoaam

[TpakTikym. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 10 €T MOJIOKEHHIO B
ITepnoauueckoit cucreme /.M. Menneneesa

30

31

32

XuMudecKkast CBSI3b M €€ BUJIBI

[TpakTukym. Mexanu3zMbl 00pa3oBaHUs
KOBaJICHTHON Y HOHHOM CBSI3H. DJIEKTPOHHBIE
U CTPYKTypHBbIE (hopMyJibl BemiecTB. Katnonst
Y aHHOHBI

Kpucrammmueckue n aMmop(HbIe BEIIeCTBA.
THUIIBI KPUCTAIINYECKUX PELIETOK

33

[IpakTrkym. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU

34

O00011eHne 1 cUCTEMaTU3aINS 3HAHUI

OBILIEE KOJIMYECTBO YACOB I1O
INPOI'PAMME

34




9 KJIACC

Ne ni/n

Tema ypoka

[Ipaktuxym. [lepuoanueckas cucrema
XUMHYECKUX 3eMeHTOoB /.M. MeHaeneeBa.
Crtpoenue BemiecTBa. XUMHUYECKAs CBSI3b

HpaKTI/IKYM. OCHOBHBIE KJIaCChI
HCOPIraHUYCCKUX COGI[PIHCHPIﬁ

KoanuecTBo 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTeJibHbIE

pecypchl

[IpakTuKym. D1€eMEHTbl XUMHUUECKON
TepMOoJuHaMUKU. 3aKkoH ['ecca

IIpakTukym. CKOpOCTb XUMHUYECKON PEAKIIUH.
@akTOpsI, BAUSAIOIINAE HA CKOPOCTh XUMHUYECKOU
peakuuu. [IoHATHE O XMMHUYECKOM paBHOBECHH,
npuHuun Jle Hlatense

[TpakTukym. OKHCAUTEIBHO-
BOCCTAaHOBUTENIbHBIE PEAKIINH

[IpakTuKyMm. DIEKTPOIUTHYECKAS
qucconuanys. XMMAYECKUE peakiuu B
pactBopax. CuibHbIE U CllaOble AIEKTPOTHUTHI.
Crenenp aucconyanyy, KOHCTaHTa
qucconuanuu. MonHoe nmpousBeieHue BOJBI.
Bonopoansiit nokazarenb

[IpakTukym. Peakiinu HOHHOTO OOMEHa.
I'mpponus conen




IIpaxtuxym. Pemenue 3angad o teme

8 «QJIEKTPOJIUTUYECKAS TUCCOLIMALINS.
XUMUYECKUE PEAKLIUU B PACTBOPAX)»

9 [TpakTukym. O01mas XxapakTeprucTuKa
HeMeTaJlIoB. ['amorensl

10 [IpakTukym. XJ0p 1 €ro BaKHEUIIe
COECUHEHUS

1 [TpakTukym. O061mas XxapakTepucTuka
XUMHUYECKHX 371eMeHTOB VIA-Tpymbl

12 [IpakTukym. Cepa u e€ BakHeiue
COEIUHEHUS

13 IIpakTukym. Pemenue 3amad no ypaBHEeHUsAM
XUMHYECKHUX PEAKIINH

14 [IpakTukym. OGmiast XxapakTepucTHKa
aneMeHToB VA-Tpymibl. A30T U €ro cBoicTBa

15 [IpaxkTukym. Baxneinmmue coequHeHns a3ora

16 IIpaxtukym. Pemenre pacy€THeIX 3a1a4 110
TeMe «A30T U €r0 Ba)KHENUIINE COETUHEHUS»

17 [IpakTukym. @ocdop u ero BaxHeimume
COETUHEHUS

18 OOm1ast xapakTepucTHka 31eMeHToB IVA-
IPYHIIBL. YTIEPOa U €ro CBOMCTBA

19 [IpaxTukym. Baxnenmme coequHeHNs
yriepona

20 [IpakTukym. KpemHuuii u ero coenvHenus

21 IIpaxtukym. Pemenre pacy€THbIX 3a1a4 110

YPaBHEHUSIM XUMHUYECKUX PEaKLUN




22

23

OO01mmas XxapakTepuCcCTHKa XUMUIECKUX
9JIEMEHTOB — METAJIJIOB Ha OCHOBAHUU HX
nojoxxeHnus B [lepuoanyeckon cucreme
xuMudeckux diementoB .M. MenaeneeBa u
cTpoeHus aToMOB. O0IIHEe XUMHIECKUE
CBOICTBa METAJIJIOB

KOppO3I/I$I MeTauioB. CIuiaBel METaJIOB.

O61ue cnocoObl MOTyYeHHUS] METAJLIOB.
DnekTponus

24

[IpakTukym. lllenouHpie METAIBI U X
BOKHEUIINE COCMHECHUS

25

26

[IpakTuxym. IllenouHO3eMeENbHBIE METAILIBL,
Marduy U UX BaXHEHUIIINE COCIUHCHUS

IIpakTukym. ATIOMUHUN ¥ €70 Ba)KHENIINE
COCIMHEHUS

27

OO0mas xapakTepucThKa MeTauioB b-rpymi.
[IpakTuxkym. Mensb, cepedpo, LIUHK U UX
BaKHEHIINE COCTUHEHUS

28

29

30

[Ipaxtukym. JKene3o u ero BaxxHeumme
COCIMHEHMS

Baxwueiiiue BemiecTsa 1 MaTcpuralibl, o0actu

HUX IPUMCHCHHA. Hosrie MaTCpHraJibl U
TCXHOJIOT'HH. HpI/IHL[I/IHBI «3EJICHON XUMUI)

XUMHUA U 310pPOBBE. OKOJIOTUYECKHUE HpO6JlCMBI,

CBA3aHHLIC C COCANMHCHUSAMU YTJICPOa, a30Ta,
CCPBI, TAKCIIbIX MCTAJIJIOB




31

[TpakTukym. O6001IEHIE N3YYEHHOTO.
Pemenne kauecTBEHHBIX M KOJIMYECTBEHHBIX
3a7ad4 1o U3y4eHHBIM TeMaM

32

[TpakTukym. O6001IEHIE H3YYEHHOTO.
Pemenune kaueCcTBEHHBIX M KOJIWMYSCTBEHHBIX
3aaa4 110 U3YYCHHBIM TCMaM

33

34
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