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THoacnumenvnas 3anucka.

PabGouass mporpamMmma mo xumuu i 8-9 kiacca cocTaBieHa B COOTBETCTBHHU C TOJOKCHHSIMHU
denepanbHOr0 roCyJIapCTBEHHOIO 00pa30BaTEIbHOrO CTAaHAApPTa OCHOBHOTO OOILIero 00pa3oBaHUs
BTOPOT'O IOKOJICHHS], HA OCHOBE MPOTpaMMbl K Y4eOHHKY /Ui 8-9 KitaccoB 001e00pa3oBaTeIbHON IIKOJIBI
asropa H.H. Tapa. (M.: Ilpocemenue, 2022r.) u paccuutana Ha 136 waca. Y4eOHHK COOTBETCTBYET
TpeOOBaHUsAM 00I11e00Pa30BaTEIILHOTO CTAaHIAPTa BTOPOTO MOKOJCHHS 1Mo XuMuH. [Iporpamma mo xumuu
it 8-9 Ki1accoB OCHOBHOM 00IIe00pa3oBaTeIbHON MIKOJBI peanu3yeT ocHoBHEIE ujaen @I'OC ocHOBHOTO
obmiero oOpa3oBaHHsi HOBOTO TMOKOJIeHHs. EE XapakTepusyeT HalpaBlIEeHHOCTh Ha JIOCTHKCHUE
PE3YIbTATOB OCBOCHHA KypCa XMMHUHU HE TOJIBKO Ha NPECAMETHOM, HO U HA JIMYHOCTHOM MU MCTAIIPpCIMCTHOM
YPOBHSIX, CHUCTEMHO-ICSATCIBLHOCTHBIN IOIXOMA, AaKTyaln3alus BOCIHUTATEIBHOW (QYHKIHMHA Y4eOHOTO
npeaMeTa «XuMus».



Ilnanupyembie pe3yabTaThl H3yYeHHUs] Y4eOHOI0 MpeaMeTa
JINYHOCTHBIMH pe3yJIbTaTaMHU U3y4EHUS IpeaMeTa « XUMUS» ABIIOTCA CICAYIOIINE YMEHUS:
- Bociutanue poccuiickoil rpaXk1aHCKON UIEHTUYHOCTH: IaTPUOTU3MA, JTF00BU U yBaxkeHHe K OTeuecTBy,
YyBCTBO TOPIOCTH 3a cBOIO PoanHy, 32 pOCCUIMCKYIO XUMUYECKYIO HAYKy
- @opMUPOBAHKE LIEITOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAaYKU ¥ OOLIECTBEHHOM NPAKTUKHU, a TAKXKe COLIUAIBHOMY, KYJIbTYPHOMY, S3bIKOBOMY U JYXOBHOMY
MHOT000pa3HI0 COBPEMEHHOT'O MHpa
- ®OopMHpOBaHUE OTBETCTBEHHOI'O OTHOILEHUSI K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K CAaMOPa3BUTHIO U
camM000pa30BaHUIO HA OCHOBE MOTHUBALIMHU K O0YUYEHHUIO U MO3HAHHIO, BEIOOPY MPOPHIEHOTO 00pa30BaHUs
Ha OCHOBE MH(OpMaIUK O CYIECTBYIOUIMX NpOodecCusix U JINYHbIX IPOPECCHOHATBHBIX IPEANOYTEHHH.
Oco3HaHHOMY ITOCTPOEHUIO UHAMBHUYAJIbHBIX 00pa30BaTENbHbBIX TPAEKTOPUM C yUETOM YCTONYMBBIX
IIO3HABATEJILHBIX HHTEPECOB
- (hopMupoBaHNE KOMMYHUKATUBHON KOMITETEHIIUH B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM, YI4eOHO
— MCCIIE0BATEIBCKOM, TBOPYECKON U IPYTUX BUIAX ACSITEIbHOCTH
- @opMUpPOBAaHKE U IOHUMAaHUE LICHHOCTH 3710POBOT0 U 0€3J10acTHOT0 00pasa KU3HU, YCBOEHUE MPABUIT
UH/IMBUYaJIbHOTO U KOJUIEKTUBHOTO 0€30M1aCHOIO MOBEACHUS B UPE3BbIYAMHBIX CUTYALUAX, YTOKIAIOLINX
JKA3HU U 3J0POBBIO JIFOACH
- ®opMHpOBaHUE MTO3HABATEIHHON HH()OPMAITMOHHON KYIbTYpHl. B TOM 4rcie pa3BuTHE HaBBIKOB
CaMOCTOSITENIbHON PabOThI ¢ Y4eOHBIMU TOCOOMSIMU, KHUTAMH, JOCTYITHBIMU HHCTPYMEHTAMH U
TEXHUUYECKUMHU CPEJICTBAMU MH(POPMALIMOHHBIX TEXHOIOTH
- QOpMUPOBAHKE OCHOB IKOJIOTHYECKOTO CO3HAHUS HAa OCHOBE IPU3HAHUS LIEHHOCTH U3HU BO BCEX €€
MPOSIBICHUSX M HEOOXOJUMOCTH OTBETCTBEHHOTO, O€PEKHOT0 OTHOIIEHUS K OKPYXKAIOIICH cpese
-Pa3BuTHE TOTOBHOCTH K PEIICHUIO TBOPUECKUX 33J]au, YMEHHE HaXOIUTh aJIEKBaTHbIE CITIOCOObI
NIOBEJICHUS U B3aUMO/ICHCTBUE C MApTHEPAaMH BO BpeMsl yueOHOM 1 BHEY4eOHOU JEATEIbHOCTH,
CHOCOOHOCTH OLICHUBATH MPOOJIEMHBIE CUTYallUN
MeTanpeaMeTHBIMH PE3yIbTaTaMU H3yYSHHS Kypca «XUMHUs» SBISIETCS (OPMHPOBAHNE YHUBEPCATBHBIX
yueOHbIx aevictBuit (YVY]I).
Tloznasamenvnvie YVJI:
- CaMocCTOSITEIbHO OOHAPYXHUBATh U (POPMYIUPOBATH YUeOHYIO TPOOIEMY, ONIPEEIATh edb YUeOHOH
NeSITeNIbHOCTH, BBIOMPATh TEMY pabOThI
- BeiiBurate Bepcuu perieHus npo0saeMbl, 0cO3HaBaTh KOHEUHBINA Pe3ysbTaT, BEIOUPATh U3
IPEJIOKEHHBIX U UCKATh CAMOCTOSITENILHO CPEACTBA JOCTUKEHUS 1IeJIH.
- CocTaBnATh (MHAWBUAYAIBHO WM B TPYIIIE) IUIaH PelIeHus Mpo0IeMbl (BBITOJIHEHHS TPOEKTA).
- PaGoras o nnany, cBepsITh CBOU AEUCTBUS C LENbIO U, TPU HEOOXOIMMOCTH, UCIIPABIISATH OLIMOKU
CaMOCTOSITENIBHO.
- B nuanore ¢ yuureneMm coBepLIEHCTBOBATh CAMOCTOSTENIHHO BEIPAOOTaHHBIE KPUTEPUH OLICHKH.
Kommynunkarusubie YV /I:
- CaMOCTOSITETbHO OPraHN30BbIBaTh yU€OHOE B3aMMOJIEICTBHE B IpyIIe (OIpeaesaTh 001ue ey,
pacrpenensTh poJiu, T0OrOBapUBAThCs APYT C APYTOM U T.1.).
CpenctBoM (hopMUPOBaHHS KOMMYHUKATUBHBIX Y Y [l ClTy>KaT TEXHOIOTHS TPOOJIEMHOTO JUaiora
(moOy>xaromuii 1 MOIBOIAIIMKA AUATIOr) U paboTa B MaJIbIX TPyIIax, a TAK)Ke UCIOIb30BaHUE HAa YPOKAX
3JIEMEHTOB TEXHOJIOTUU MPOAYKTUBHOIO YTEHHUS.
IIpenmeTHBIMHU pe3yapTaTaMU U3yUEHUS IpeaMeTa « XUMUS» ABIISIOTCA:
- ®opMHUpOBaHKE EPBOHAYATILHBIX CUCTEMATU3UPOBAHHBIX MPECTABIEHUIN O BELIECTBAX, UX
IIPEBPALICHUSIX U IIPAKTUYECKOM IPUMEHEHNH; OBJIa/ICHNE TIOHATUHHBIM aIllapaToM U CUMBOJIMYECKUM
A3BIKOM XHMHH;
- Oco3HaHue 0ObEKTUBHO 3HAYMMOCTH OCHOB XMMHUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMHUUECKUX MPEBPAIICHUN OpraHMYeCKUX U HEOPraHMUeCKHUX BEIIeCTB KaK OCHOBBI
MHOTHX SIBJICHUH )KUBOW M HEXHUBOW MPUPO/IbI; YTIyOJICHHE MPEICTaBICHUN O MaTepHabHOM €IMHCTBE
MUDA;
- OBnaieHre OCHOBAaMH XMMHUYECKOH TPAMOTHOCTH: CLIOCOOHOCTBIO aHATTM3UPOBATh U OOBEKTUBHO
OLICHUBATh KU3HEHHBIE CUTYALlUH, CB3aHHbIE C XMMHEH, HaBbIKaMU 0€3011acCHOr0 0OpaIleHHusl ¢



BEIIIECTBAMH, UCIIOJIb3yEMBbIMHU B TMIOBCEITHEBHON KU3HU; YMEHUEM aHAJIM3UPOBATh U IUIAHUPOBATH
9KOJIOTHYECKH O€30I1aCHOE MOBEIEHHUE B LIENIAX cOEpeKEHNUs 30POBbs U OKPYXKAIOLIEH Cpeibl;

- ®OopMHPOBAaHUE YMEHHUI YCTAaHABIUBATH CBSA3H MEX/y PEaTbHO HAOIIOIAeMBIMU XUMHUYECKUMH
SBJICHUSMH U IIPOLIECCAMU, IPOUCXOASIIIMMH B MUKPOMUPE, OOBACHATH IPUUMHBI MHOT000pa3us BEILECTB,
3aBHCHUMOCTB MX CBOHCTB OT COCTaBa M CTPOCHHMS, a TAKXKE 3aBHCUMOCTh IPUMEHEHHUS BEIIECTB OT UX
CBOMCTB;

- [IpuoOperenus onpITa UCIOIB30BaHUS PA3IMYHBIX METO/I0B H3yUCHHUS BEIIECTB; HAOIIOICHUS 32 UX
IPEBPALCHUSIMU IIPU IPOBEICHUH HECIOKHBIX XMMUYECKHX 3KCIIEPUMEHTOB € MCII0JIb30BAHUEM
71a00paTOpHOro 000PYAOBaHUS U IIPUOOPOB;

- YMeHue oka3bIBaTh EPBYIO IOMOILb IIPU OTPABICHUSIX, 0)KOTaX U APYIMX TpaBMax, CBSI3aHHbBIX C
BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBaHUEM;

- OBnageHue npuemMamu paboThl ¢ HHPOPMaLUEl XUMUUYECKOTIO COJIEpKAHNUs, IPEICTABIEHHOM B pa3HO
¢dopme (B BUzE TekcTa, GopMyIl, TpaguKOB, TAOIMYHBIX JAHHBIX, cXeM, ¢pororpaduii u ap.)

- Cozjanue OCHOBBI U1 YOPMUPOBAHMS HHTEpEca K PaCIIMPEHHIO U YIIIYOJCHUIO XMMUYECKUX 3HAaHUN U
BbIOOpa XUMHH KaK MPOQMIBHOTO MTPEeMETa IPH IMePexo/ie Ha CTYIEHb CpeaHero (ITOIHOr0) 00IIeTo
o0pa3oBaHus, a B JalbHENIIEM U B KauecTBe cepbl CBOE MPO(ECCUOHATIBHON AEATENbHOCTH;

- ®OopMHpOBaHHUE MPEICTABICHUH 0 3HAYCHHH XMMUYECKOH HayKH B PEIICHIUH COBPEMEHHBIX
9KOJIOTUYECKUX MPOOJIeM, B TOM YUCIIE B IPEAOTBPALIEHUN TEXHOTCHHBIX M 9KOJIOTHYECKUX KaTacTpod.



OO0mas xapakTepucTHKAa Y4e0OHOI0 mpeamera

Cooepicanue Kypca 8 knacc

Pazgean 1. OcHOBHBbIE MOHATHS XUMHUHM (YPOBEHb ATOMHO - MOJIEKYJISIPHBIX NPeACTABJICHUIT)

[Tpenmer xumuun. XuMus Kak 4aCcThb €CTECTBO3HAHUs. BemecTBa u ux cBoricrBa. MeTopl NO3HAHUS B
XUMHH: HaOII0AeHHe, SKcrepuMeHT. [IpuemMsl 6e3onmacHoi paboThl ¢ 000PYIOBAHUEM U BEIIECTBAMH.
Crpoenue miaMmeHu

YucTsle BeleCTBA U CMECH. XUMHUYECKHUE peakuuu. [[pu3Haky XUMUUYECKUX peaKIUil U YCIOBUS
BO3HUKHOBEHUS U TEUCHUSI XUMUYECKUX PEAKIUH.

ATOMBI, MOJIEKYJIBI U MOHBI. BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS.
Kpucramnmmueckue n amop¢usie BemecTBa. [IpocTbie  ClIoKHBIE BEIIECTBA. XUMUYECKUH 3JIEMEHT.
Mertamibl 1 HemeTauibl. ATOMHas eiMHUIa Macchl. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHas Macca. KauecTBEHHBIN U KOJMYECTBEHHBIN COCTaB BEIIECTBA. BhIUMCIEHUE 110 XUMAYECKUM
dbopmynaM. MaccoBasi 107151 XMUMUYECKUX JIEMEHTOB B CII0KHOM BEIIIECTBE.

BanenTHOCTh XMMHUECKUX 3JIeMEHTOB. OnpeielieHre BaJIECHTHOCTHU 3JIEMEHTOB 110 (opMysIamMm
OuHapHbIX coeauHeHuid. CocTaBlieHnE XUMUYECKUX (POPMYJI 11O BaTEHTHOCTH.

ATOMHO-MOJIEKYJIIPHOE YUY€HUE. 3aKOH COXpaHEHUs Macchl BeulecTB. Ku3Hb U aesTesbHOCTh M.B.
JlomoHocoBa. XuMuueckue ypaBHEeHUs. TUIIBI XUMHUYECKUX PEaKINil
IIpakTHyeckue padoTsbI:

e [lIpaBuia TexHUKH O€30MACHOCTHU MPH pabOTE B XUMUYECKOM KaOuHeTe. 3HAKOMCTBO C
71a060paTOPHBIM 000PYIOBAaHHEM.
e (OuucTKa 3arpA3HEHHON TOBAPEHHOU COJIN.
PacueTHble 3aa4n. BeruncieHne OTHOCUTENFHON MOJIEKYJISIPHON MacChl BEHIECTBA 110 (GopMyIIe.
Briuucnenue MaccoBoOil 1011 3JIEMEHTA B XUMUYECKOM COETMHEHUH.

Kucnopoa. Haxoxaenue B npupose. [lomyuenne kuciopoaa B 1abOpaTOpu U MPOMBIILICHHOCTH.
®dusnueckue 1 XUMHUYECKHE CBOMCTBA Kuciopoaa. [[pumenenue kucinopona.

Bonopon. Haxoxnenue B npupoje. [lonydyenue Bogoposa B 1aOOpaTOPUH U IPOMBIIIIIEHHOCTH.
dusnueckue U XMMHUYeCKHe CBOWCTBa BoJopoa. Boropon — BoccTaHoBuTENb. Mepbl 6€3011acHOCTH MPH
pabote ¢ Bogopoom. [Ipumenenne Bogoposa.

Bona. MeTobl onpeesienusi cocTaBa BOJIbl — aHAIU3 U CUHTE3. PU3NUecKrue U XUMUYECKUE
cBoiicTBa Bojbl. Bosa B mpupoe u criocoObl ee 0UnCTKU. A3panust BOAbl. XUMHUECKHUE CBOMCTBA BOJIBI.
[Tpumenenne Boabl. Bona — pactBopureins. PacTBopuMocTs BelecTs B Boje. OnpeeneHne MaccoBOi
JIOJIM paCTBOPEHHOTO BEIIECTBA.

KonuuectBennble oTHOmeHus B xumuu. Konnuectso BemiectBa. Moiib. MomnsipHast Mmacca. 3akoH
ABorajipo. MosipHbIil 00beM ra3os.

Baxxneiimme kimaccel HEOPraHMYecKux coeMHeHnid. OKCUIpl: cocTaB, kinaccudukanus. OCHOBHBIE U
KHMCIJIOTHBIE OKcubl. HoMeHkaTypa okcn10B. @U3HUecKre 1 XUMHYECKHE CBOWCTBA, ITOJIy4YEHHUE,
MPUMEHEHUE OKCUIOB.

IMuapoxcunpl. Knaccudukamus rugpoxcuno. Ocaoanus. Coctas. lllenoun n HepacTBOpUMBIE
ocHoBaHMs. HoMeHknaTypa. usznueckne U XUMUYECKHE CBOMCTBA OCHOBAaHMM. Peakius HenTpaiu3anuu.
[Tonryuenue. [lpumenenue. AMQOTEpHbIE OKCHIIBI U THAPOKCHIBI

Kucnotsr: coctas, knaccudukarys 1 HoMeHkIatypa. Gusndeckne U XUMHUECKHUE CBOMCTBA KUCIIOT.
BriTeCHUTENBHBIN psii METAILIOB

Conu: coctaB, kinaccupukamms 1 HOMeHKIaTypa. Ou3udeckue U XUMHYECKHUE CBOMCTBA COJICH.
PactBopumMocTh coseil B Boje. XUMHUYECKHE CBOWCTBA coJiel criocoObl nmonydenus coneil. [Ipumenenne
coJien

I'eneTndeckas CBA3b MEXy OCHOBHBIMH KJIaCCaMU HEOPTraHWYECKHUX COECIHHEHMI.



Pa3znen 2. Ilepuoanyeckuii 3aK0H M NepPHOAMYECKAS] CUCTEMA XMMHUYECKHUX 3JIEMEHTOB
JA.U.Menneneea. CTpoeHue aTroma.

HepBBIe IIOIIBITKHU Knaccn(bmcaunn XUMHUYECKUX 31eMeHTOB. IlonsaTue o rpymmnax CXOJAHbIX 3JICMCHTOB.
EcTecTBeHHBIE CEMENCTBA MIEIOYHBIX METAJUIOB U FaJOreHOB. biaaropoiHble rassl.

[Tepuonnueckuii 3akon /. 1. Menneneea. llepuoguueckas cucrema Kak €CTECTBEHHO-HAY4YHAs!
KJIacCU(pUKalUs XUMUUYECKUX 3JIeMeHTOB. Tabnuunas opma nmpecTaBieHus Kiaccupuxamms
XUMHYECKHX 371eMeHTOB. CTpykTypa Tadbnuis! «llepruoanyeckas cucremMa XuMuieckux snementos 1. U.
Meunneneesay.

CrtpoeHue aToMa: sipo U dJeKTpoHHast 000si0uka. CoCcTaB aTOMHBIX sIJIEp: MPOTOHBI U HEUTPOHHI.
M3otonsl. 3apsia aTOMHOTO spa, MaCCOBOE YHUCIIO, OTHOCUTEIbHAs aTOMHAasi Macca. CoBpeMeHHas
(bopMyITUPOBKA MOHATHUS «XUMHUYECKHIA STIEMEHT.

DnekTpoHHas 000JI04Ka aTOMa: MOHATHE 00 YPHEPTeTUYECKOM YPOBHE, €T0 €MKOCTH. 3aroJIHEHUE
AJIGKTPOHHBIX CJIOEB Y aTOMa 3JIEMEHTOB MEPBOT0 — TpeThero nepuoaoB. CoBpeMeHHast OPMYIUPOBKA
MEPUOIUYECKOI0 3aKOHa.

3HaueHue nepuoanyeckoro 3akoHa. Hayunsle noctukenus .M. Mennaeneesa : ucrpaBieHue
OTHOCHUTEJIbHBIX aTOMHBIX MACC, IEPECTAHOBKH XUMUYECKHUX JIEMEHTOB B IEPUOIUYECKON CUCTEME.
Kuznub u aesrensHocTh . 1. Menaeneena.

Crpoenue aroma. CocTaB aTOMHBIX siiep. DNeKTpoHbl. M30Tonbl. CTpoeHne 3IeKTPOHHBIX
000510uek aToMOB TiepBbIX 20 351eMeHTOB nepuoanyecko cucremsl J[. . Menneneena.

JlabopaTropHble onbIThl. B3anmoelicTBre ruApoKCUaa [IMHKA ¢ PACTBOPAMHU KUCIIOT U IIEJIOUEH.

Pasznean 3. Crpoenne Bemects (7 1)

3H€KTpOOTpI/ILIaTCJIBHOCTI) XUMHUYCCKUX DJICMCHTOB. OCHOBHI)IG BUIbI XHMHHGCKOﬁ CBA3U.
KOBAJICHTHAs HETIOJISIPHAs, KOBAJICHTHAS MOJIIpHAs, HOHHAsA. BaJeHTHOCTH 3JIEMEHTOB B CBETE
AJeKTpoHHOU Teopuu. CteneHs okucienus. [IpaBuia onpenenenus CTeeHn OKUCICHUS SJIEMEHTOB.



Cooeporcanue Kypca 9 knacc

Pa3nen 1. MHoroo0pa3ue XuMH4eCKHX PeaKkuii

Knaccugukanus XuMHUUeCKuX peakluii: peaklui COeJUHEHN,

pasnokeHus, 3aMelieHusi, oOmeHa. OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIE peakuuu. OKHUCINTENb,
BOCCTAaHOBUTEINb, IPOLECCHl OKHUCIEHUS M BOCCTaHOBJICHMs. (COCTaBIEHHE YPABHEHMM OKHCIMTEIBHO-
BOCCTaHOBUTEJILHBIX PEAKIHi ¢ TOMOIIBIO0 METO/1a SJICKTPOHHOTO OanaHca.

TennoBble 3¢G¢eKTbl XUMHYECKMX peakUud. OK30TepMHUYECKHE M HHAOTEPMHUYECKHE PEAKIMH.
Tepmoxumuueckue ypaBHeHHsI. PaCu4€Thbl 10 TEPMOXUMUYECKUM YPABHEHUSM.

CkopocTh xuUMHMUYeCKMX peakiuil. PakTopbl, BIHAIOIIAE Ha CKOPOCTb XUMHUYECKUX pEaKLUH.
[lepBonauanbHOE MpeacTaBiaeHue o karanuze. O0paTumMble peakuuu. [IoHATHE 0 XUMUYECKOM paBHOBECHH.
Peakiun noHHOro ooMeHa. Y ciloBUsI T€YEHUS peakluii MOHHOro 0OMEHa 0 KOHLA.

Touamue o eudponusze coneti.

IIpakTnyeckue padboTbi:

W3yueHne BIUsHMS YCIOBUM IPOBENCHNS XUMHUECKONW PEAaKIIMK HA €€ CKOPOCTb.

Pemenue skciepuMeHTaNbHBIX 3aa4 110 TeMe «CBOMCTBA KUCIIOT, COJIEH U OCHOBAHUM KaK 3JIEKTPOJIUTOB
JlabopaTopHble onbIThI: Peakiniy oOMeHa MeX/1y pacTBOpPaMU AJIEKTPOJIUTOB

Pacuernbie 3agqa4yn: BorurcieHus 1o TEpMOXUMHYECKUM YPAaBHEHUAM PEAKIIUM.

Pa3nen 2. Muoroo6pasue BeniecTn

Hemerannsbl. [Masorenst. [lonoxeHne B MepuoaMYECcKOM CHCTEME XMMHMYECKUX 3JIEMEHTOB, CTPOECHUE UX
atomoB. Haxoxnenue

B nipupojie. Pu3nueckre 1 XMUMUYECKHE CBOMCTBA I'aJIOT€HOB.

CpaBHuTenbHas XapakTepucTuka rajgoreHon. [lonydyenue u npuMeHeHue ragoreHoB. Xuop. usznueckue u
XUMUYECKHe CBOMCTBa Xxjopa. [Ipumenenue xmnopa. XnopoBoaopon. @usnueckue cpoiictBa. [lomyuenue.
ConsiHast kucnora u e€ conu. KauecTBeHHas peakuus Ha XJIOpPUI-MOHBI. Pacro3HaBaHue XJIOPHIIOB,
OpOMUIOB, MOJTUIOB.

Kucnopon u cepa. [Tonoxxenne B nepuoANIECKON CUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHHE UX aTOMOB.
Cepa. AmutoTponus cepsl.

®dusnyeckue W xuMuUuyeckue cBoircTBa. Haxoxxknenue B mpupojge. [Ipumenenue cepsl. CepoBOAOpPOSI.
CepoB0oOpOIHAsl KHCIIOTA U €€ COJIN.

KauectBennas peaxkuus Ha cyiabdun-uonsl. Oxcupn cepbli(IV). ®@usnyeckue M XUMHYECKHE CBOWCTBA.
[Tpumenenne. CepHucTas KMCIOTA U

e€ conu. KauectBennas peakuust Ha cynbput-uonsl. Oxcua cepbi(VI).

CepHass kuciora. XUMHUYECKHE CBONCTBA pa30aBIE€HHOM M KOHLEHTPHUPOBAHHOM CEPHON KHUCIIOTHI.
KauecTBenHnas peakuus Ha cynb(paTHOHBl. XUMUYECKHE PEaKIUU, JICKAIUE B OCHOBE MOJIyUE€HHUSI CEPHOI
KHCJIOTHI B IPOMBILIEHHOCTHU. [[puMeHeHne cepHOIl KUCIIOTHI.

A3zot u docdop. [Tonoxxenne B neproanYEcKoOil cucTeMe XUMMHUYECKUX 3JIEMEHTOB, CTPOEHHE WX aTOMOB.
A30T, ¢pu3MUecKue U XMMHYECKHE CBOWCTBA, MOJy4YeHUE W NpuMeHeHHe. KpyroBopoT a3zora B mpHpoje.
Avmuak. Ou3ndeckue M XMMHUYECKHE CBOWMCTBA aMMHaKa, IMojydeHue, npuMeHeHue. Coilu aMMOHWUSI.
A30THas KUCIO0Ta U €€ CBOMCTBA.

®dochop. Amnorpornust docdhopa. Puzudeckne u xumudeckue cBoictBa docdopa. Oxcun dhochopa(V).
®docdopnas kucnora u e€ conu. DocdopHbie yrnoOpeHus.

Yraepon u kpemHuid. [lonoxkeHue B NEPUOAMYECKOM CHCTEME XHUMHUYECKHX JJIEMEHTOB, CTPOCHHE HUX
aToMoB. Yriepon. Amorponus yrieposaa. @u3nueckue U XMMHUYECKUE CBOKCTBA yriepojaa. AncopOrus.
VYrapHslif ra3, cBoicTBa U (PU3MOIOTHUECKOE NEHCTBIE HA OPraHU3M. YTIIEKHUCIbIN ra3. YrojapHas KUCIOTa
u eé conu. KauectBenHas peakius Ha kapOoHaT-MoHBL. KpyroBopoT yriepona B npupoae. Opranndeckue
COEIMHEHUS YIiIepoa.

Kpemuuit. Oxcun kpemuusi(IV). Kpemuunesas kucnora u e€ conu. Cmexno. Llemenm.

Mertannbl. [lonokeHne MeTasioB B NMEPUOJUYECKON CHCTEME XMUMHUYECKHX JJIEMEHTOB, CTPOCHHE HX



aroMoB. Meraiuinueckas cBs3b. {DOU3MYECKHE CBOMCTBA METAUIOB. PsJ  aKTHBHOCTH METAaJUIOB

(9TMEKTPOXMMHUYECKUN PsII HAMPSHKEHUH METauioB). XMMHUYECKHE CBOMCTBA MeTayioB. OOmue crocoObl
noJjtyueHust MetayuioB. CIiyiaBbl METAJIIOB.

[lenounble Meramibl. [lonokeHHE IIETOYHBIX METAUIOB B NEPUOJUYECKON CUCTEME, CTPOCHUE HUX
aToMoB. Haxoxienue B npupoJe.
®usnueckue U XMMHYECKUE CBOMCTBA LIEIOYHBIX METAUIOB. [IpUMeHEHHE HIENOYHBIX METAUIOB M UX
COCIMHEHU.

[llenouHo3emenbHble MeTaUIbl. [lonoXKeHne 1eT0YHO3EMENbHBIX METAIUIOB B MEPUOAUYECKON CHCTEME,
cTpoeHHe HX aromoB. Haxoxnenue B npupoge. MarHuii M KaJblMii, UX BaKHEUIIUE COCAUHEHUS.
KécTkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

AmomuHuil. IlonoxeHue aatoMuHUS B NEPUOAMYECKON cHCTeMe, CTpoeHue ero aroma. HaxoxaeHue B
npupone. dusznueckue U XUMHUYECKHe CBoiicTBa amomMuHus. [Ipumenenue amomMuHus. AM(OTEPHOCTDH
OKCHJIa U THJIPOKCH]IA AJIFOMUHHSL.

Kenezo. [lonoxenue xeneza B IEPUOIUUECKON CUCTEME, CTpoeHUe ero aroma. Haxoxnenue B npupoje.
®u3nyecKue U XUMUYECKUE CBOMCTBA Kesle3a. BaxHelmume coeqMHEeHUS JKene3a: OKCUIbl, THAPOKCUABI U
conm xkene3a(ll) u xeneza(Ill). KauecTtBennbie peakiuu Ha noHbl Fe2+ u Fe3+ .

IIpakTHyeckue padboThbI:
ITonydenue CosIHOM KUCIIOTHI M U3yYEHHE €€ CBOMCTB.
Pemenue skcnepuMeHTaNbHBIX 3a1a4 10 Teme «Kucnopoa u cepay

[lonyyeHue ammMuaka 1 U3y4eHHUE €r0 CBOMCTB.

[Honyuenue oxcuaa yraepoaa (IV) u uzyuenue ero cpoiicts. Pacno3HaBanue kapOOHATOB.
Peienne skcnepuMeHTANIbHBIX 331a4 110 TeMe «MeTaljIbl U UX COCITUHEHHUSI.
JlabopaTopHble ONBITHI:

BriTecHeHHe ranoreHaMu Jpyr Ipyra u3 pacTBOPOB UX COECIUHEHUM.

KauectBennsbie peakiuu cynbhua-, CyrbQuT- u cyabhaT- HOHOB B paCTBOPE.

OznakomieHme ¢ o0pa3lamu cepbl U €€ IPUPOTHBIMU COSTUHEHUSIMHU.
B3anmopencTere coseid aMMOHHMS CO LIEJI0YaMHu.

KauecTBeHHBIE peakiiy Ha KapOOHAT- U CUJIMKAT- HOHBI.

KauecTBenHas peakuys Ha yIJIEKHUCIbIH ras.

Nzydenue oOpa3iioB MeTauioB. BzanMoeiicTBie METaIoB ¢ pacCTBOPaMH COJICH.

O3HakoOMJIEHHE CO CBOMCTBAMH M MPEBPAIIEHUAMH KapOOHATOB U THIPOKAPOOHATOB.

[Tony4yeHue ruIpoKcua aATFOMUHUS U B3aUMOJICHCTBUE €r0 C KUCIOTaMH U 1ienodyaMu. KauecTBeHHBIE
peakiuu Ha woHbl Fe2+ u Fe3+
PacueTHble 3agaun:

Brruucnenust mo XuMUUeCKUM YPaBHEHUSIM MacChl, 00bEMa MIIM KOJMYECTBA BEIIECTBA OHOTO U3

MPOIYKTOB PEAKIIUH 110 MAacCe UCXOJHOTO BEIECTBA, 00BEMY HIIM KOJIHMUYECTBY BEIIECTBA, COACPIKAIIIETO
ONpeAeNEHHYIO JTOJII0 TPUMECEH.

Pa3nen 3. KpaTkuii 0030p BaskHeilIIMX OPraHu4eCKNX BellecTB
[Ipenmer opranmnueckoil xumuu. HeopraHmdeckue M OpraHM4eCKHE COEIMHEHUs. YTIEpOJ — OCHOBa
#13HU Ha 3emiie. OCOOEHHOCTH CTPOEHHSI aTOMa YIJIEpO/ia B OPraHUYECKUX COCTUHEHUSX.

VYraeBogopozsl. [IpenenbHble (HACHILIEHHBIE) YTIIEBOAOPO/IBI.

Mertan, 3TaH, NMpomaH — MPOCTEHIINE NPEACTaBUTENN MpPENeibHBIX YIIeBOJ0poa0B. CTpyKTypHBIE

(bopMyIbl yriaeBoopooB. ['oMonoruyeckuii psit npeaeabHbIX yriieBoa0poa0B. ['omonoru. ®dusndeckue u
XUMHUYECKHE CBOMCTBAa MpeNeNbHBIX YIIeBOJOpPOAOB. Peaknuu ropenuss u 3ameunieHus. Haxoxnenue B
IIPUPOJIE IPENENbHBIX YTIeBO10poAoB. [IpuMenenne metana.

HenpenenbHble (HEHACHIIEHHBIE) YIIIEBOAOPOIBL. DTHIIEHOBBIA psAJ HEMPEIENIbHBIX YIJIEBOJOPOJIOB.
OtuneH. PuznyecKkue U1 XMMUYECKHE CBOMCTBA 3TUiIeHa. Peakuust npucoenquHenus. KauectBeHHbIE
peakuuu Ha 3TiieH. Peakuus nonmnvepusanuu. [lonustmien. [Ipumenenne stuieHa.

ALIETUIIEHOBBIM psAll HENPEIENbHBIX YriIeBoIOopoAoB. AnermieH. CpoiicTBa aunerwieHa. IIpumeHnenne
aleTHIICHA.
[IpousBoanbie yriaeBogoponoB. Kparkuif 0030p OpPraHMYECKUX COEIMHEHHMH: OJHOATOMHBIE CIUPTHI



(MeTaHOI, 93TaHOJ), MHOTOATOMHBIC CIUPTHI (ITUJIICHIVIMKOIb, TJHMIEPHH), KAapOOHOBBIE KHCIOTHI
(MypaBbHMHAs, YKCYCHAsI), CIIOKHBIC d(UPHI, )KUPHI, YTIIEBOIHI (TIIOK03a, caxapo3a, Kpaxmall, IeJIIi103a),
AMUHOKUCIIOTHI, 0eTku. Ponk OETKOB B OpraHu3Me.

[ToHsATHE O BRICOKOMOJICKYIISIPHBIX BerecTBax. CTPYyKTypa MOJMMEPOB: MOHOMED, MOJIUMED, CTPYKTYPHOE
3BCHO, CTCIICHb IMOJIMMCPU3AILIUH. HOJ’II/IE)TI/IJIGH, MMOJIMIIPONHJIICH, ITOJIMBUHUJIXJIOPHU.



I1l. TemaTu4eckoe niiaHupoBaHue Kypca

8 kuace
Ne n/m | Pa3geJibl mporpaMmbl KounvecTBO KounuectBo Kosn4yecTBo
4acoB KOHTPOJIbHBIX NMPaKTHYECKUX
padort padoTt
1 OCHOBHBIC TTOHSATUSI XUMUHU 54 2 6
(YpOBEHb aTOMHO — MOJIEKYJISIPHBIX
IIpEICTaBICHU)
2 [Tepunoanueckuii 3aKoH U 7 - -
MePHONIECKas CUCTEMA
XUMHUYECKUX dj1eMeHToB 1. 1.
MenneneeBa. CTpoeHue atoMa
3 Crtpoenue BemiecTBa. XumMuueckass | 7 1 -
CBSI3b
UTOTO 68 3 6
9 kJacc
Ne ni/m | Pa3nensl nporpamMmel KoanuectBo KounvecTBO Kouan4yecTBo
4acoB KOHTPOJIbHBIX NMPaKTHYECKUX
padort pabdot
1 MHoroo0pa3ue XUMAYECKIX 17 1 2
peakuuii
2 MHuoroo0pasue BenecTB 43 2 5
3 Kpatkwuii 0030p BaxKHEHIIHX 8
OpPraHMYECKUX BEIIECTB
UTOTO 68 3 7
PACCMOTPEHO COI'’TACOBAHO

Ha 3acenanuu IMO yuureneit ecTeCTBEHHO —
MaTeMaTHYECKOIO UK

IIporokomn 3acemanus Ne2.6 ot 31 aBrycra.2022 T.

3am.upekTopa no YBP Yukuneaa A.1O.




