tOcndoBa Moanmcaro undposoi

nognucsbio: l0cndosa

rla pBa He MapBaHe Aramamep Kbi3bl
Oata: 2023.02.25 19:37:41
Aramameq Kbli3bl ‘o300

hMymmunamaee 0THSIHOe chueodpusognrcibHoe yapeEneine Upeinks
ofnneniat0RaTe ThAAL [0KOIA ¢ LomEnian (s ara Fanununckoro paions
Caparorcrol ofTacTHs

S T TTE S AT TR # ¥ TR pHTeT e

Fabaee v ek npekops 0 WERE Metperrop ME0AL0
] .. . a'-"_,y' .
M- Hapamond B et SO, TT, A4

wffo__ £ 2020 r. Tlpomas Nedora & S5 2120 1,

PABOTAM MMPOrPANDLA
NCNONITOCG AAHeTs: obP MEAHHA 0 SHMBY
T-9 Banaecn
C'pus peanuILnAd padoust DporpaMmMes 3 roga

ClocTaRuTETn VETHTEIR XHMMH B SLomnHE
NEpGON WRANHGHKATTMOTET KITeToPHH
buparons Bepa Anatoanenra

CTAC AT IR 1A R AH MM
1S AL P HECC 10T SOBCTR

nperoke Me F a1 cié"'ra S A0 T,

2020 ron




Paboyas mporpamma no XMMHUU OPHEHTUPOBAHA HA 00ydaroMXcst /-9 KIaccoB
COCTaBJICHA HAa OCHOBE CIIEIYIOIUX JOKYMEHTOB!
-DenepanbHOrO TOCyIapCTBEHHOIO 00pa30BaTEIbHOIO CTAHAAPTa OCHOBHOTO OOLIETO
oOpa3oBaHus;
-IIpumepHO#i IporpaMMbl OCHOBHOTO 0011Iero o0pazoBanus no xumun. — M: IIpocBernienue,
2011.
-[TIPOTPAMMbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUAIIO XUMUU. 7—9
KJIACCBI. — ABtop O.C. I'abpuensia — M: JIpoda,2021.

[Ipemaraemast pabovas mporpamMma peaau3yercs B ydeOHUKaX XUMHH U y4eOHO-
METOIMYECKUX OCOOUSX, CO3TaHHBIX KOJJIEKTHBOM aBTOPOB 101 pykoBoacTBoM O.C.
["aGpuensina:

1. Xumus. Beoansrit kype. 7 kiacc: yue6.nmocodue /O.C. I'abpuensan, U.I'. Octpoymos, A.K.
AxnebunuH. — M.: [Ipoda, 2019.

2. Xumus. 7 xknacc: padoydast Tetpaas k yued.mocoouro O.C. ['abpuensina u ap. «Xumusi.
BBoansiii kype. 7 xinace» / O.C. T'abpuensa, I'.A. Illunapesa. — M.: [Ipoda, 2021.

3. Xumus. 8 knacc: yueonuk / O.C. Tabpuensia. — M.: Ipoda, 2020.

4. Xumus. 8 knacc: pabouas terpanp k yueOHuky O.C. N'abpuensna «Xumus. 8 kimace» / O.C.
I'a6bpuensH, C.A. Cnankos. — M.: [lpoda, 2021.

5. Xumus. 9 knacc: yueonuk / O.C. INabpuensa. — M.: JIpoda, 2020.

6.Xumus. 9 kimacc: padouas TeTpanp kK yaeonuky O.C. 'abpuensaa «Xumus. 9 xinace» / O.C.
I'a6bpuensH, C.A. Cnankos. — M.: [Ipoda, 2021.

1. MInanupyemble pe3yJibTaThl OCBOEHHUSI Y4eOHOT0 Kypca « XUMUsSD»

B pesynbpTaTe nzydyeHus kypca OMOJIOTHH B OCHOBHOM IITKOJIE:

BbINMyCKHUK HAYYUTCS:
* XapaKTepU30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOACHNE, U3MEPEHUE, SKCIIEPUMEHT;
* OIMCBIBATh CBOMCTBA TBEP/BIX, KUIKUX, TA3000pa3HbIX BEUIECTB, BHIIEISSI UX
CYIIECTBEHHbIE TPU3HAKHY;

* PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHH «aTOM», «MOJIEKYJIa», «XUMUYECKUI
AIIEMEHT», «IPOCTOE BEUIECTBOY, «CII0KHOE BEIIECTBOY, «BAJICHTHOCTbY, «XUMUYECKAs
peaxus», UCMOJIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;

* PacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOpHH;
* pa3nuyaTh XUMHYECKUE U (PU3NYECKHE SIBICHUS;
* Ha3bIBaTh XUMHUYECKHE DIIEMEHTHI,
* OIPENIeNSITh COCTAaB BEILIECTB M0 UX PopMyrIaMm;
* OIpENIeNSITh BAJIGHTHOCTh aTOMa AJIEMEHTA B COSAMHEHHUSIX;
* OMPENIENSITh TUIl XUMUYECKUX PEAKIIHII;
* Ha3bIBATh MIPU3HAKU U YCIIOBUS MPOTEKAHUS XUMHUECKUX PEAKIUii;
* BBISIBJISITh TPU3HAKH, CBUAETENbCTBYIOLINE O TPOTEKAHUN XUMHUUECKOU peakluy Npu
BBITIOJTHEHUM XUMHYECKOTO OIbITA;
* COCTaBIATH (POPMYIIBI OUHAPHBIX COCAMHEHUI;
* COCTaBJIATh YPABHEHUSI XUMUYECKUX PEAKIUN;
* coOmoaTh MpaBuiia 6e30macHoi paboThl IPU MPOBEIECHUH OMBITOB;
* N10JIb30BATHCS TAOOPATOPHBIM 000PYIOBAHUEM H MOCYIOH;
* BBIUUCIISATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB;
* BBIYHUCIIATH MACCOBYIO JOJI0 XUMHUYECKOTO dJIEMEHTa 10 (hopMylie COSTUHEHUS;
* BBIYUCIIATH KOJIMYECTBO, 0OBEM HIIM MACCy BEIIECTBA MO0 KOJIUYECTBY, 00BEMY, Macce
peareHTOB WJIH MPOJAYKTOB PEaKIINH;



* XapaKTepu30BaTh (PU3MUECKHE U XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KHUCIOPOIa U
BOJIOPOJA;

* [10JIy4aTh, COOMPATH KHCIOPO]I U BOJOPOJI;

* pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOJOPO;

* pacKpbIBaTh CMBICII 3aKOHA ABOTajapo;

* PaCKpBIBATh CMBICI OHATHH «TEIIIOBOM APPEKT peakum», «KMOISIPHBIA 00beM»;

* XapaKTepu30BaTh (PU3MUECKUE U XUMUYECKUE CBOMCTBA BObI;

* PacKpbIBaTh CMBICII IIOHATHUS «PACTBOPY;

* BBIYMCIIATH MAaCCOBYIO JIOJII0 PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

* [IPAUTOTOBJIATH PACTBOPBI C OIPEIEICHHON MaCCOBOU JI0JIEW paCTBOPEHHOIO BEILIECTBA;
* Ha3bIBATh COEIMHEHUS U3yYEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

* XapaKTepu30BaTh (PU3NUECKUE U XUMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB
HEOpPraHWYECKUX BEIIECTB: OKCHIOB, KUCIOT, OCHOBaHUI, COJIEH;

* OIIpENeNATh MPUHAAICKHOCTh BEIIECTB K ONPEEIEHHOMY KJIacCy COEMHEHMI;

* COCTaBJISITH (POPMYJIBI HEOPTAHUYECKUX COEIMHEHNN N3Y4EHHBIX KI1acCOB;

* IPOBOJUTH OIBITHI, MOATBEPHKAAIONINE XUMUUECKIE CBOWCTBA U3YUYEHHBIX KJIAaCCOB
HEOPraHMYECKUX BEILECTB;

* pacro3HaBaTh OIMBITHBIM ITyTEM PAaCTBOPHI KMCIIOT U IIeJI0ueil 0 N3MEHEHUIO OKPacKu
WUHIMKATOPa;

* XapaKTepU30BaTh B3aUMOCBA3b MEXKIY KlacCaMU HEOPraHWYECKUX COeIMHEHUI;
packpsiBaTh cMmbich [lepuoanueckoro 3akona (.M. Menneneesa;

* 00BSICHATH (PU3MUECKUI CMBICTT aTOMHOTO (TTOPSIIKOBOT0) HOMEPAa XMMHUECKOTO AJIEMEHTA,
HOMEPOB I'PYIIIHI ¥ ITeproia B nepuoandeckor cucreme [[.1. Menneneesa;

* OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOEHUS ATOMOB, CBOMCTB JIEMEHTOB B
IIpezienax MajbIX IEPUOIOB U INIABHBIX MTOATPYII;

* XapaKTepU30BaTh XMMUUYECKHE IEMEHTHI (OT BOJIOPOJIA 10 KAJIbI[HsI) HA OCHOBE MX
MOJIOXKEHUS B mepuoandeckoit cucreme J[.M. MenneneeBa u 0COOEHHOCTEH CTPOCHHS MX
aTOMOB;

* COCTABJIATh CXEMBI CTPOEHHS aTOMOB IEPBBIX 20 2JIEMEHTOB NEPUOIUIECKON CUCTEMBI
.. Mengaeneena,

* PaCKpbIBATh CMBICII IIOHATUMN: «XUMHUYECKAsL CBS3bY, «IJIEKTPOOTPULIATEIBHOCTDY;

* XapaKTepU30BaTh 3aBUCUMOCTb (PU3UUECKUX CBOMCTB BEILECTB OT TUIIA KPUCTAIUIMYECKON
PEILETKH;

* OIIPENENATh BUJI XUMUUYECKOH CBSI3U B HEOPIaHUYECKUX COCIMHEHUSX;

* 1300pakaTh CXEMbI CTPOEHUS MOJIEKYJI BEILIECTB, 00Pa30BaHHBIX Pa3HBIMU BUIAMU
XMUMHMUYECKUX CBS3EH;

* PaCKpbIBATh CMBICII IOHATUN «HOH», KKATHOH», «AHUOHY, «AJIIEKTPOJIUTHI,
«HEIEKTPOJIUTBDY, «ANEKTPOIUTHYECKAS AUCCOLUALMSDY, KOKUCIUTEIDY, «CTEIEHDb
OKHCJICHUS» «BOCCTAHOBUTEINDY, «OKUCICHUE», «BOCCTAHOBIICHHUEY;

* OIIPENENISATH CTENIEHb OKUCIECHUS aTOMa DJIEMEHTA B COEIMHEHNH;

* PaCKpbIBATh CMBICII TEOPUH IEKTPOIUTUYECKON JUCCOLUALINN;

* COCTABJISITh YPABHEHUS JIEKTPOJUTUUECKON JUCCOLMALMM KUCIIOT, IEJI0YEH, COJIeH;

* OOBACHATH CYLIHOCTh MPOLIECCA MIEKTPOIUTHIECKOHN TUCCOIMALIMY U PEaKIIUi HOHHOTO
oOMeHa; * COCTABJIATH MOJIHBIE U COKPAILICHHbIE MOHHBIE YPAaBHEHMsI peakiiuu oOMeHa;

* OTPEAETATh BO3MOXKHOCTh MPOTEKAHUS peakiii HOHHOTo oOMeHa;

* IPOBOJUTH PEAKIINHU, IOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB;

* OIIPENENSTh OKUCIUTENb U BOCCTAHOBUTEIID;

* COCTaBJISITh YPABHEHUSI OKUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN;

* Ha3bIBaTh (JAaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKOH peaKIii;

* KJTacCU(UIIUPOBATh XUMUYECKHE PEAKIIUU MO PA3TUYHBIM IPU3HAKAM;

* XapaKTepU30BaTh B3aUMOCBA3b MEXKY COCTaBOM, CTPOCHUEM U CBOWCTBAMH HEMETAIIJIOB;



* IPOBOJIUTH OMBITHI IO MOJTYYEHHUIO, COOMPAHUIO U U3YYEHUIO XUMUYECKUX CBOMCTB
ra3000pa3HbIX BEUIECTB: YIIIEKUCIIOTO ra3a, aMMHUaKa;

* pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YTICKUCIBINA Ia3 U aMMHAK;
* XapaKTEepU30BaTh B3aUMOCBS3b MEXKy COCTaBOM, CTPOCHUEM U CBOMCTBAMU METAILIIOB;
* Ha3bIBaTh OPraHMYECKUE BEIIECTBA 0 UX (PopMyJie: MeTaH, 3TaH, STUICH, METAHOJ,
9TaHOJI, INIMLIEPUH, YKCYCHAs KUCI0TA, AMUHOYKCYCHasl KMCJIOTa, CTEAPUHOBAs KACIIOTA,
OJICMHOBAsI KUCJIOTA, IIF0K034;

* OLICHUBATh BIUSHUE XUMUYECKOTO 3arpsI3HEHUS OKPYKAIOIIEH Cpelibl HAa O PraHu3M
YEIJIOBEKA;

* IPaMOTHO 00OpaIaThCs C BEIIECTBAMU B TIOBCEAHEBHOM KHU3HH,

* ONPEAEIIATh BO3MOKHOCTb IIPOTEKAHUS PEAKIIMM HEKOTOPBIX IIPEACTABUTENEH
OpPraHNYECKUX BEUIECTB C KMCIOPOIOM, BOJIOPOJIOM, METAIIIaMH, OCHOBAHUSIMU,
raJoreHaMHu.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

* BBIJIBUTATh U MPOBEPSITH IKCIIEPUMEHTATBHO TUTIOTE3bI O XUMHUYECKUX CBOMCTBAX BEIIECTB
Ha OCHOBE MX COCTaBa U CTPOCHMUS, UX CIIOCOOHOCTH BCTYINATh B XUMUYECKHUE PEAKIINH, O
XapaKTepe W MPOAYKTAX PA3TUIHBIX XUMHUECKUX PEAKIIHIA;

* XapaKTEepPU30BaTh BEMIECTBA MO0 COCTaBY, CTPOSHHUIO U CBOMCTBAM, YCTaHABIUBATH
MPUINHHO-CJICJICTBEHHBIE CBS3M MEX/TY TAHHBIMH XapaKTEPUCTUKAMH BEIIECTBA;

* COCTaBJIATh MOJIEKYJIIPHBIE U TIOJIHBIE HOHHBIC YPaBHEHUS TI0 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIISATH OKUCIUTEIbHBIE WIH
BOCCTaHOBUTEJIbHBIE CBOMCTBA C YyYETOM CTENEHEH OKUCICHHUS 3JIEMEHTOB, BXOSIIUX B €T0
COCTaB;

* COCTaBJISITh YPABHEHUS PEAKIIM, COOTBETCTBYIOIIUX MOCIEI0BATEILHOCTH MPEBPALICHUI
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIacCOB;

* BBIJIBUTATh U IPOBEPSTH SKCIIEPUMEHTAIBHO TUIIOTE3bI O pe3yJabTaTaxX BO3IECHCTBUS
pa3nuyuHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUYECKOM peakiuu;

* HCII0JIb30BaTh IPUOOPETEHHBIEC 3HAHUSA [T SKOJIOTMUYECKU I'PaMOTHOTO TIOBEICHUS B
OKpY’KaloIllen cpefie;

* HCII0JIb30BaTh MPHUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIUH MPU BHITIOJHEHUH TPOEKTOB U
y4ueOHO-HCCIeI0BATENbCKHUX 3a/1a4 M0 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOJIy4YEHUS U
pacrno3HaBaHUs BEIIECTB;

* 00BbEKTHBHO OIICHUBATh HH(OPMALIHIO O BEIIECTBAX U XMMHUYECKUX MPOIIECCax;

* KPUTUYECKH OTHOCHUTBHCS K ICEBIOHAYYHON MH(POPMAIINH, HEJOOPOCOBECTHON peKIaMe B
CpeacTBax MaccoBoi nHpopmanuu;

* 0CO3HABAaTh 3HAUYCHHE TEOPETHUUECKUX 3HAHUH 110 XUMUU JJIs IPAKTUUECKOHN JAeATeIbHOCTH
Yel0BeKa;

* CO3/IaBaTh MOJICJIA U CXEMBI JUIsl pelIeHHs] yUeOHBIX U MO3HABATEIbHBIX 33/1a4; IOHUMATh
HEO0OX0IUMOCTh COOIOICHHSI TPEANUCAHNN, TIPEIaraeMbIX B HHCTPYKIMSIX IO
WCIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHH U JP.



2. Conep:xaHue MporpaMMbl y4eO0HOro Kypca « XuMHus»

Xumus. BBoaublii Kypc (7 kmacc)

XHMHUS B LIEeHTPe eCTeCTBO3HAHHUS.

[Ipenmer xumun. XuMusi — 4acTh €CTECTBO3HAHUA. B3aMOOTHOILIEHHS YEIOBEKA U
okpyxatomiero mupa. [Ipeamer xumuu. @usndeckue Tena u BeuecTsa. CBONWCTBA BELIECTB.
[IpumeHeHue BeeCTB HA OCHOBE UX CBOMCTB.

Habmroienue 1 3KCepuMeHT Kak METO/Ibl U3Y4YE€HHUsI €CTECTBO3HAHUS U
xumuu. HabmnroieHne kak 0CHOBHOM METO/JT O3HAHUS OKPYXKAIOIIETro MUpa. Y CJIOBUS
npoBeAeHus HaOmoaeHus. [ unore3a. DxcnepumenT. BeiBoa. CTpoeHue miaMeHu.
JlabopaTopHoe o60opy0BaHUE.

Monens, MmogenupoBanre. OCoOOEHHOCTH MOJIEMPOBaHUs B reorpaduu, pusmke,
o6uonorun. Mozenu B Ounosnorun. Mymsoku. Moaenu B pusnke. DnekTpodopHas MalInHa.
I'eorpaduueckue monenu. XuMu4eckre MOAEIU: IpeIMETHbIE (MOEIN aTOMa,MOJIEKYII,
XMUMHMUYECKUX U MPOMBIIIEHHBIX POU3BOICTB), 3HAKOBbIE, MJIM CUMBOJIbHBIE (CUMBOJIBI
3JIEMEHTOB, (OPMYJIbl BELIECTB, YPAaBHEHUS PEAKIIHil).

XUMHUYECKUH dJIeMEeHT. XUMHUYEeCKue 3HaKu. 1IX 0003HaueHHe, MPON3HOIICHHE.
XumunueckuepopMyisl BemiecTB. [IpocTsie u crnoxkHbie BeecTBa. HAEKCH U
ko3¢ unmenTsl. KauecTBeHHBIN 1 KOJIMYECTBEHHBIN COCTaB BEIIECTBA.

YHuBepcanbHbBIN XapakTep MOJI0KEHUN MOJIEKYIIPHO-KHHETHYECKOW TEOPHH.
[TonsiTHs «aTom», «MoseKkyna»,«uon». CTpoeHue BemiecTBa. Kpucraminueckoe cocTosiHIe
BemecTBa. Kpucrammmueckue peneTky TBepAbix BemiecTs. Auddys3usa. bpoyHoBckoe
nBUKEeHHe. BelecTBa MOJIEKYASIPHOTO U HEMOJIEKYISPHOTO CTPOCHUSI.

[TonsiTie 06 arperaTHOM COCTOSIHUM BellecTBa. dusznueckrue U XUMUYECKUE SBIICHUS.
I"a30006pa3nble, )XKuaKue 1 TBepble BelecTBa. AMop(dHbIE BellecTBa.

Crpoenue 3emiu: 1po, MaHTHUS, KOpa.

JIutocdepa. MuHepasbl 1 TOpHBIE TOPOIbI. MarMaTuuecKue 1 0Cag09HbIe (HEOPTraHMIECKUE
Y OpraHuYyecKue, B TOM YHUCIIE U TOPIOYHE) OPOIBI.

XHUMHUYECKUHN COCTAB )KMBOW KJIETKW: HEOPTaHUYECKUE BEIIECTBA (BOAA U
MHHEPAJIbHBIE COJIN) U OpraHnueckue (OeIKu, )KUPbI, YIICBOIbI, BATAMHHBI ).
buonoruyueckas posb Bobl B xKUBOH KieTke. PotocuuTe3. Xmopodwmui. buonorundeckoe
3HaYEHHUE KUPOB, OENKOB, 3UPHBIX Macel, yrJIeBOJOB M BATAMHHOB JJIs
KU3HEAEITEIIbHOCTH OPTraHU3MOB.

KauectBennsle peakunu.Pacrio3HaBaHue BEMIECTB € IOMOIIbIO KAU€CTBEHHBIX
peakumii. AHauTHYECKU curHai. OnpenensieMoe BEMECTBO U PEaKTHB Ha HETO.

MaremMaTuka B XMMHH.
OTtHocuTenbHas aTOMHas Macca aieMenTa. MonekyisipHas macca.OnpeneneHue
OTHOCHUTEIIbHOI aTOMHON Macchl XUMHUYECKUX 31eMeHTOB 1o Tabnuue Jl. Y. Menneneena.
HaxoxaeHrne 0THOCUTENBHOM MOJIEKYISIPHON Macchl O (popmylie BEeeCTBa KaKk CyMMBbI
OTHOCHUTEJIbHBIX aTOMHBIX MACC, COCTABJISIOLIMX BEIIECTBO XUMUUECKHUX JIEMEHTOB.
[ToHsiTHEO MAcCCOBOM J0JI€ XUMHYECKOTO AlieMeHTa (W) B CJI0KHOM BEILIECTBE U €
pacuer 1o (opmyse BelecTsa.

UYucrtele BemecTBa. CMmecu. ['ereporennslie 1 roMmoreHHble cMecH. ['a3000pa3Hbie
(BO311yX, PUPOJIHBIH ra3), xkuakue (HedTr), TBEepbple cMecH (TOpPHbIE MOPO/Ibl, KyIHHAPHBIE
CMECH U CUHTETUYECKHE MOIOIIIUE CPEJICTBA).

Omnpenenenne o0beMHOM nonurasa (¢p) B cmecu. CoctaB aTMOC(HEPHOTO BO3/yXa U
IpUpOJHOro rasza. Pacuer o6bema 71011 ra3a B CMECH IO €ro 00beMy U Ha000pOT.

Maccosas nons Beniecta (W) B pactBope. Konuentpanus. PactBopurens u
pacTBOpEHHOE BeNecTBO. PacyeT Maccel pacCTBOPEHHOIO BELIECTBA 10 MAcCe pacTBopa U
MacCOBOM JI0JI€ paCTBOPEHHOI'O BEILIECTBA.



[TonsiTHE 0 YKMCTOM BemiecTBE U mpuMecH. MaccoBast 1oJis ipumecu (W) B oOpasiie
nucxoaHoro BeuiecTBa. OCHOBHOE BELIECTBO. PacyeT Macchl OCHOBHOI'O BELIECTBA 110
MaccCeBEIIECTBA, COAEPIKALLETO ONPEAEICHHYIO MACCOBYIO JIOJIIO IPUMECEH.

SIBJIeHMS1, IPOUCXOJSIIHE € BelleCTBAMM.
CrniocoObI pa3feneHus cMeceld M 0UKCTKa BemecTB. HekoTopele mpocTeiine croco0b!
pasaesieHus: cMeceil: mpocerBaHue, pa3/iesieHue CMecel OPOILKOB XKeJle3a U Cepbl
OTCTaMBaHUE, IEKAaHTALUs, IIEHTPU(YTHPOBAHKE, PA3/ICICHUE C TIOMOUIBIO ICIUTEIbHOM
BOPOHKH, (pritbTpoBanue. OuiIbTpoBaHNE B 1a00pAaTOPHH, OBITY U Ha MPOU3BOICTBE.
[onsitue o ¢puibTpate. Ancopouwst. [Tonstue 06 ancopbunu u agcopOeHTaX.
AXTUBHPOBAHHBIN yroJib KaK BAXKHEUIITNI aICOPOCHT. Y CTPOMCTBO MPOTHUBOTA3A.

Juctuisiius (meperoHka) Kak IpoLecc BbIJEIEHUS BELIECTBA U3 JKUIKOM cMecH.
JlucTHimpoBaHHas BoJIa M 00IacTH ee mpuMeHeHus. Kprucrammsanus iy BelTapuBaHue.
Kpucrannuzanus u BelmapuBaHue B 1a00paTopuu (KpUCTAIIN3AaTOPHI U (hapdhopoBbie
YJamKuIs BeiapuBanus) u npupone. Ileperonka vedru. Hedrenponykrer. @pakunonHas
MEpPETOHKA >KUJIKOTO BO3yXa.

XUMHUYECKUE PEaKIH KaK IMPOLECCIIPEBPAIICHHUS OJJHIX BEIIECTB B JPYyTHeE.
VYcnoBus MpOTEKaHMSI UTTPEKPAIIEHUS] XUMHUYECKIX peakiuii. COpuKOCHOBEHHUE
(xoHTaKT)BellecTB, HarpeBanue. Karanuzarop. aruburop. Ynpasienue peakuusiMu
TOPCHUSI.

[Ipu3HaKy XUMUYECKUX PEaKINii: N3MEHEHHUE 1[BeTa, 00pa30BaHME 0CaJIKa,
pacTBOpeHue MOJIYYEHHOTO 0CaJIKa, BbIIEJICHHE ra3a, MOsSBJIEHUE 3aaxa, BbIIECICHUE WIH
MOTJIOIEHUE TETJIOTHI.

Paccka3bl mo xummu.

VYuennueckasi kKoHpepeHuus. «Bpiaronyecs: pycckue yuyeHble-XUMUKN.

Konkypc coobmiennii yuammxcs.«Moe 1100uMoe XUMUUYECKOe BEIIEeCTBOY» (OTKPBITHE,
MOJTy4YCHHUE U 3HaYCHUE).

Konkypc yuennuecknx npoektoB. KOHKYpC MOCBSIIEH U3YYEHUIO XUMUYECKUX PEaKIIHil.

Heopranuueckast xumus (8 kiacc)

BBenenmue.
[Ipeamer xumuu. Tema u BemectBa. IIpocThie W cioxHbIe BemecTBa. OCHOBHBIE METOJbBI
MMO3HAHUSI B XUMHH: HaOJII0JIeHHE, HU3MEpPEHHUE,

3KCHepI/IMeHT.qI/ICTBIeBeH_[eCTBaI/ICMeCI/I.CHOCO6BIpa3I[€J'IeHI/I$ICM€CGI\/'I.
ATOM.MOJ'ICKYJ'Ia. 3HaKM XUMHYECKUX DJIICMCHTOB. HpOCTBIC Hn CJIOXXHBIC BCIICCTBA.
XuMudeckue (I)OpMYJ'IBI. OTHOCHUTENLHASA aTOMHAs U MOJICKYJIApHAsA MAacCChI.

ATOMBI XHMHYECKHX 3JIEMEHTOB,

Crpoenue aToma: sApo, S3HEpreTuYeckuil yposeHb. CocTaB siipa aTomMa: IpPOTOHBI,
HEUTPOHBI. 30TOIHL.

Ilepuonnueckuit 3akon .M. Menneneena. [lepnoanyeckas cucremMa XUMHUYECKUX
anemenToB JI.M. MenneneeBa. ®u3nuecKuii CMbICI aTOMHOTO (ITOPSIIKOBOTO) HOMEpa
XUMHUYECKOTO 3JIEMEHTa, HOMEpa IPYMIIbl U EPUO/Ia IEPUOANYECKON CUCTEMBI. DJIEKTPOHBI.
CtpoeHue 3eKTPOHHBIX YPOBHEN aTOMOB XMMUYECKUX 3JIEMEHTOB MallbIX nepuooB. [louarue o
3aBEPIICHHOM 3JIEKTPOHHOM ypoBHE.CTPOECHHE SHEPTETUUECKUX YPOBHEN aTOMOB MepBbix 20
XUMHUYECKUX 3JIEMEHTOB nepuoandeckoit cucremsl [I.11. MenneneeBa. 3akoHOMEPHOCTH
M3MEHEHMS CBOMCTB aTOMOB XMMHWYECKHUX DJIEMEHTOB U UX COCIUHEHHMI HAa OCHOBE ITOJIOKECHUS B
nepuoanueckoi cucreme [[.M. MenneneeBa u crpoenus atoma. 3auenue lleproauyeckoro
3akoHa J[.11. MeHneneena.

DIEeKTPOOTPULIATEILHOCTh AaTOMOB XUMHUYECKUX 3JIEMEHTOB. KoBaneHTHass XuMu4eckas
CBsI3b: HETIOJISIpHAsS U ToJsipHast. [loHsTHE 0 BOJOPOIHO CBSI3U U €€ BIUSHUU Ha (pU3nUecKue
CBOMCTBA BEIIECTB HA npumepe BoAbl. MloHHas cBsa3b. MeTtammueckas CBa3b. THIbI



KPUCTAJJIMYECKUX PEUIETOK (aTOMHasl, MOJIEKYJISIpHAsl, MOHHAsA, METAJIINYECKast). 3aBUCUMOCTh
(U3NYECKUX CBOMCTB BEUIECTB OT THIA KPUCTATMYECKON PEIIETKH.

IIpocThie BemecTna.

Kucnopon — xumudeckuit aieMeHT u rpocroe BeiectBo. O30H. CocTaB Bo3nyxa.
dusnyeckre 1 XMMUUIECKHE CBOMCTBA Kuciopoa. [lomydeHue u npuMeHeHne Kucaopoa.
TerutoBoii ekt xumuaeckux peaknuid. [ToHsTHE 00 IK30- U YIHAOTCPMUUYECKUX PCAKITUSIX.

Boaopon — XuMU4eCKHii 3JIEMEHT U MPOCTOE BEEeCTBO. DU3NUECKUE U XUMHYECKUE
cBo¥icTBa Bojopoa. [lomydenue Bogoposa B taboparopuu. [lonydenue Bogopoaa B
npomsiiieHHOCTH. [IpuMenenne Boiopoa.

3akoH ABoraapo. Mok — eIuHUIA KOJMYECTBa BeulecTBa. MosisspHas macca. MoJIpHBIii
00beM razoB. KauecTBeHHBIE peakiiny Ha ra3000pa3HbIe BelecTBa (KHCIOPO I, BOJAOPOI).
OObeMHBIE OTHOIICHUS Ta30B MPU XUMUYECKUX PEAKITUSX.

CoennHeHUs1 XUMMYECKUX IJ1€eMEHTOB.

BanentHocth. Xummnueckue popmyinsl. MHnekcsl. OTHOCUTENbHBIE AaTOMHAS U
MOJIEKYJISIpHAsi Macchl. 3aKOH MOCTOSIHCTBA COCTaBa BellecTBa. MaccoBasi 10151 XMMHUECKOTO
AJIEMEHTA B COETUHEHHH.

Crenens okucienus. CpaBHeHHE CTENEHN OKUCIEHHS U BaJleHTHOCTH. OnpeeneHue
CTETIEHHU OKUCJICHUSI 3JIEMEHTOB B OMHAPHBIX coeauHeHusX. CoctaBieHue Gopmyin OMHAPHBIX
COeIUHEHHH, OO CITOCO0 UX Ha3BaHUM.

bunapabie coeAMHEHNS METAINIOB ¥ HEMETAJUIOB: OKCHJIBI, XJIOPUIBI, CYIb(HIBI U TIP.
CocraBnenue ux GopmyiI.

Oxkcunpl. Knaccudukamnus. Homenkinarypa. ®@u3ndeckre CBONCTBAa OKCHUIOB. XUMHUYECKUE
CBOMCTBa OKCUAOB. [loydeHrne u mpruMEHEHUE OKCUIOB.

OcnoBanus. Kmaccudukanus. Homenknarypa. @usndeckne cBOWCTBa OCHOBAHUM.
[Tosnydyenne ocHOBaHUM. XMMHUYECKHE CBOMCTBA OCHOBaHUM. Peakius Heltpanuzauuu. [lonstue
00 MHAMKATOpaxX U KaYeCTBEHHBIX PEaKIUsX.

Kucnotel. Knaccubukanus. Homenknarypa. @usndeckue cBoicTBa KucioT. [lonydaenue u
MPUMEHEHHUE KUCTOT. XUMHYECKHE CBOMCTBA KUCTOT. MHaukaTopbl. U3MeHeHne OKpacKu
WHJMKATOPOB B PA3JIMYHBIX Cpeax.

Comu. Knaccudukarus. Homenknarypa. @usndeckne cBocTBa coliel. [loydyenue u
MpUMEHEHHE coJied. XMMUYECKHE CBOMCTBA cojieil. PacTBOpUMOCTH coJieil B BOE.

['eneTnyeckas CBSI3b MEXKy KJIaCCaMH HEOPTraHUYECKUX COEIUHEHUM.

[IpoGnema Ge30MacHOrO UCHOIB30BAHUS BEIIECTB U XUMUYECKUX PEAKIUil B
IMOBCETHEBHOM KU3HU. TOKCUUYHBIE, TOPIOYHE U B3PBIBOOIIACHBIE BEIIECTBA. bbITOBAass XUMHUECKast

HN3meHeHus1, NPOMCXOASIIHE C BeLeCTBAMM.

®u3nuecKkrue 1 XMMUYECKHE SIBJICHUS. Y CIIOBHS U MPU3HAKU TPOTEKAHUS XUMUYECKUX
peakiuii. TernnoBoii 3pPeKT XUMUYECKUX PEaKIUM.

3aKOH COXpaHEHMs MAacChl BellecTB. XuMuueckue ypaBHeHus. Koo puimeHTo!.
CocraBiieHHE ypaBHEHUN XUMUYECKUX PEAKIIHI.

[ToHsiTHE O CKOPOCTH XUMUUECKOH peakiuu. PaKkTophl, BIUSIOIIME HA CKOPOCTh
xumuueckoi peakuuu. [lonstue o karanuzarope. Kiaccupukanus XuMHYeCKUX peakIid Mo
Pa3IMYHBIM IPU3HAKAM: YUCITY U COCTABY UCXOIHBIX U MOJYYEHHBIX BELIECTB; U3MEHEHUIO
CTEIEHEN OKUCIICHUS aTOMOB XUMHUYECKUX JIEMEHTOB; MOTJIOLIEHUIO WIIA BBIJICJICHUIO SHEPTUU.

[Ipocreiimue onepanuu ¢ BemectBoM: 1. [IpaBuna TexHuku 6€30MacHOCTH MPHU padboTe B
XUMHUecKoM kabuHete. [Ipuembl oOparieHus ¢ 1abopaTopHBIM 000pyIOBaHUEM U
HarpeBareIbHbIMU ipubopamu. 2. HabmroaeHus 3a n3MEHEHUSIMU, IPOUCXOISIITIMHE C TOPSIIEH
CBEYOM, ¥ MX ONHUCaHUE (JOMAIIHUN YKCIIEPUMEHT). 3. AHAJIN3 IOYBHI U BOJBI (JIOMAIIHUH
skcriepuMent). 4. [Ipu3Haku xuMuueckux peakiuii. 5. [lpuroroBienne pacTBopa caxapa M pacder
€ro MacCOBOM JIOJIM B PaCTBOpE.



PacTtBopenne. PactBopbl. CBOMCTBA 3JICKTPOJIUTOB.

Bona B npupone. Kpyrosopor Boasl B ipupoe. PU3ndecKre 1 XUMHYECKHE CBOMCTBA
BOJbl. PacTBOphel. PacTBOpuMOCTS BeliecTB B Bojie. KoHueHTpalus pacTBopoB. MaccoBasi 1071
PacTBOPEHHOTO BEILLIECTBA B paCTBOPE. 3HAYEHHUE PACTBOPOB ISl IPUPObI U CEILCKOTO
XO35HCTBaA.

[onsiTne 006 MEKTPOTUTUYECKON TUCCOITUAIINN. DIIEKTPOIUTHI U HEITEKTPOIIUTEHI.
MexaHu3M IuCcCONManni 3IEKTPOJIUTOB € PA3IIMYHBIM XapakTepoM cBs3u. Monsl. KatnoHsl n
aHuOHbI. CTENeHb AEKTPOIUTHYECKON qucconuany. CUIIbHBIE U CI1a0ble AIEKTPOJIUTHL.

OcCHOBHBIE TIOJIOKEHUS TEOPUH INEKTPOIUTUUECKON TuccolMannu. Peakiium HOHHOTO
oOMeHa. Y CcIoBUS MPOTEKaHMS peaKInii HOHHOTO OOMeHa.

DNEKTPOTUTHIECKAs JUCCOLMAIINS KUCTIOT, IIEI0YeH U CoJeH.

DNEeKTpOIUTHYECKAs JUCCOLMAIUS KUCIOT U UX CBOWCTBA B CBETE TEOPUU
ANIEKTPOJIUTUYECKON TUCCOLIMAINY.

DNEeKTpOIUTHYECKAsH JUCCOLMAIUS OCHOBAaHUM U UX CBOMCTBA B CBETE TEOPUHU
ANIEKTPOJIUTUYECKON TUCCOLMAINY.

Conu, ux 3MEeKTPOIUTHYECKAs IUCCOIMAIIMS U CBOMCTBA B CBETE TEOPUH
ANIEKTPOJIUTUYECKON TUCCOLUAINY.

O06o0menne cBeeHnit 00 OKCHIaX, UX KJIacCU(PUKAIMKA ¥ CBOMCTBAX.

I'enernueckue psapl MeTalia ¥ HeMeTasuia. ['eHeTrueckas CBsI3b MEX]y KilaccaMu
HEOPraHNYECKUX BEIIECTB.

Crenens okucienus. OnpeneneHue CTeNeHn OKUCIEHNS aTOMOB XMMHUYECKUX 3JIEMEHTOB B
coenuHeHusX. Okucautens. BoccranoButenb. CylHOCTh OKMCIUTENbHO-BOCCTAHOBUTEIBHBIX
peaKuum.

CBolicTBa paCTBOPOB AEKTPOIUTOB. IOHHBIE peakiuu. Y CJIOBUS TCUCHUS XUMUYECKUX
peaKkuuii MeXIy pacTBOPaMH 3JIEKTPOIUTOB 0 KOHIIA. CBOKMCTBA KUCJIOT, OCHOBaHUM, OKCUIOB U
coJsieil. PellieHne 3KCriepuMEeHTAIbHBIX 3a/1a4.

Heopranuueckast xuMus (9 xiacc)

BBenenue. O01as xapakTepucTHKA XMMHUYECKHUX JIEMEHTOB U XUMUYECKUX PeaKMi.
IMepuonuyeckuii 3axon u [lepuoanyeckas cucreMa XuMudeckux jaemenTon /1. U.
MengeseeBa.

XapakTepucTUKa JIEMEHTA 10 €ro MOJI0KEHUI0 B [leprnoguyueckoil cucteMe XuMUYECKUX
anemenToB . 1. MenpaeneeBa. CBOMCTBA OKCUAOB, KUCJIOT, OCHOBAHMI U COJIEH B CBETE TEOPUU
BIEKTPOJIUTHUUECKON JUCCOIUAIIMU U OKUCIICHUSI-BOCCTAHOBJICHUS.

[TonsaTue o mepexoaHbIX 3eMeHTax. AMGOTEpHOCTh. [ eHEeTHYECKUH Psijl IEPEX0THOTO
JJIEMEHTA.

Ilepuoanueckuii 3akoH u [leproanyeckas cucrema XuMHUYECKuX 3aeMeHToB [I. Y.
Menneneesa.

XuMHUYecKasi OpraHu3aius )KUBON U HEKUBOU MPUPOJIbl. XUMUUECKUM COCTAB s]Ipa, MAHTUH
Y 36MHOM KOpPbl. XUMHUYECKHE DJIEMEHTHI B KJIIETKAX KUBBIX OPraHU3MOB. Makpo- u
MHKPOAJIEMEHTHI.

O06001eHne CBeICHHU 0 XUMUYECKUX peakiusax. Knaccudukaus XuMUYECKUX peakiuii mo
Pa3IUYHBIM MPU3HAKAM: «YHCIIO U COCTAB PEarupyromux U 00pa3yroIINXCs BEIIECTBY, «TETMIOBOM
s deKT», «HATIpaBIEHUEY, «U3MEHEHHE CTEIIeHEeNH OKUCIICHHUS DIIEMEHTOB, 00pa3yIONINX
pearupymoiue BerecTBay, «haza, «MCroib30BaHue KaTaan3aTopay.

[TondaTHe 0 cCKOpPOCTH XUMUYECKOU peakiuu. DakTopbl, BIUSIOIINE HA CKOPOCTh
XUMHUYECKUX peakuuid. Karanuzatops! u katanus. UHruOuTopbl. AHTHOKCHUIAHTEHI.

MeTanianbl.
[Tomoxenne metamnos B [leproauyeckoit cucteMe XuMu4ecKux anemenTos . WM.
MenneneeBa. Metanmnuyeckass KpUCTAUINYECKAs] PEIIETKA U METAJUIMYECKAsl XUMHUYECKAsI CBS3b.
Oo6mue ¢pusznueckue cBoiicTBa MeTamioB. CIUIaBbl, MX CBOMCTBA U 3HaYCHHE. XUMUUYECKUE



CBOMCTBa METAJUIOB KaK BOCCTAHOBUTEJIEH, a TAKKE B CBETE UX IOJIOKEHUSI B SJIEKTPOXUMHUECKOM
psy HampspDKeHUH MeTalioB. Koppo3ust MeTalioB u crioco0bl 00psObI ¢ Hell. MeTaruibl B
npupoje. Oomume crnocoObl UX MOTyICHHUS.

OO11ast xapakTepUCTHKA MIETOYHBIX METAIIOB. MeTauibl B mpupojie. O6mue crnocoobl ux
nostyueHusi. Ctpoenue atoMoB. 1llenounbie MeTamibl — npocThie BelecTBa. BaxuHeilue
COEJIMHEHUS 1LEJIOYHBIX METAJUIOB — OKCH/IbI, TUAPOKCUIBI U COJM (XJIOpU/bl, KapOOHATHI,
cynb(]atTel, HUTPATHI), KX CBOMCTBA M MPUMEHEHHE B HApOHOM X03siicTBe. KanuitHbie ynoOpeHust.

OO01as XxapakTepUCTUKa 31eMEHTOB Ii1aBHOM noarpynnsl II rpynmsl. CTpoeHre aToMOB.
[Ileno4yHO3eMeENBbHBIE METAILIBI — IIPOCTBIE BELIECTBA. BakHeNIINE COEUHEHUS
LIEJIOYHO3EMEIIbHBIX METANIOB — OKCH/JIbI, TUAPOKCH/IBI M COJIU (XJIOPpUIbl, KApOOHATHI, HUTPATHI,
cynbdarer, pocdarsr), IX CBONCTBA U MPUMEHEHHE B HAPOTHOM XO3SICTBE.

Amtomunuii. CtpoeHue aroma, pU3N4ecKre U XMMUYECKUE CBOICTBA MPOCTOT0 BEIIECTBA.
CoennHeHUs aTIOMUHUS — OKCHJT M THAPOKCUT, UX aMPOoTepHbIN XapakTep. Baxuneiimue conn
anmroMuHus. [I[puMeHeHre aTFOMUHUSA U €r0 COEAMHECHMI.

XKenezo. CrpoeHue atoMa, GpU3NYECKUE U XUMUUECKHUE CBOMCTBA IPOCTOTO BEIIECTBA.
I'enernueckue psanel Fe2+ u Fe3+. Baxkneiinue conu sxeneza. 3HaueHuUe jKeJe3a U ero
COEIMHEHUH JJIs1 IPUPOJIBI U HAPOIHOTO XO35MCTBA.

Hemeranbl.

OO6mrast XxapakTepucTHKa HEMETAIIOB: ToJI0KeHue B [leprnoaudeckoil cucteMe XUMHIEeCKIX
anemenToB JI. . MenpeneeBa, 0COOEHHOCTH CTPOCHHS aTOMOB, AJIEKTPOOTPHUIIATENBHOCTE (D0)
Kak Mepa «HEeMETAUTMYHOCTIY, psia 0. Kpucramimmdyeckoe CTpoeHne HEMETAIIIOB — MPOCTHIX
BelIeCTB. AJoTponus. Pu3ndeckue CBOMCTBA HEMETAIIIOB. OTHOCUTENBHOCTh MOHATHI
«METAIII» U «HEMETAJLD».

Bopopona. ITonoxenue Bogopoaa B [lepuoanueckoii cucteMe Xumudeckux nementoB /1. U.
MenneneeBa. CTpoeHue aToMa U MOJIEKYJIbl. PU3MYECKUE U XUMUYECKUE CBOMCTBA BOJIOPO/IA, €TO
MOJTy4eHUE U IPUMEHEHUE.

Bopa. Ctpoenue Mmosnekynbl. Bogoponnas xumuyeckas cBsi3b. @U3nueckue CBOMCTBA BOIBI.
AnoManuu cBOUCTB BOJbL. ['mapoduiabHbie 1 TuapooOHbIC BemecTBa. XUMHUYECKHAE CBOMCTBA
BoJbI. KpyroBopot Bojb! B mpupoje. Bogoouncrka. Aspaiius BoJbl. BEITOBbIE PUIBTPHI.
MuHepanbHble BOAbI. JIUCTUIIMPOBAHHAS BOJIA, €€ MOJYyYEHHUE U IPUMEHEHHE.

O6mas xapaktepuctuka ranoreHoB. CtpoeHue atoMoB. [IpocTbie BelecTBa 1 OCHOBHBIE
COeIMHEHUS rajJoreHoB, uxX cBoiicTBa. Kparkue cBeneHus o xiope, bpome, prope u uoje.
[IpuMeHeHne rajJoreHoB U UX COEIMHEHUN B HAPOIHOM X035 CTBE.

Cepa. CtpoeHue aToma, aJuIOTPOIIHS, CBOMCTBA M PUMEHEHHE pOMOMYECKO# cepbl. OKCHIBI
cepsl (IV) u (VI), ux nonyuenue, cBoiictBa u npuMeHenue. CepHasi KUCIIOTa U €€ COJIH, UX
MIPUMEHEHHE B HAPOAHOM X03sicTBE. [I[pOM3BOACTBO CEPHON KUCIOTHI.

Azot. CTpoeHue aTomMa 1 MOJIEKYJIbl, CBOMCTBA MPOCTOTO BellecTBAa. AMMUAK, CTPOCHUE,
CBOMCTBA, MOJIy4eHHE U npuMeHeHue. CoJii aMMOHUs, UX CBOMCTBA U IpUMeHeHue. OKCUIbI
azota (II) u (IV). A3oTHas KKCIIOTa, €€ CBOMCTBA M MpUMEeHEeHHE. HUTpaThl 1 HUTPUTHI, TpoOIeMa
UX COAEPKAHUS B CETbCKOXO3MCTBEHHOM MPOIYKIIUU. A30THBIE YI0OpEHHUS.

®ocdop. Ctpoenue aToma, alIoTPONHUs, CBOMCTBa 6enoro u kpacHoro ¢ocdopa, ux
npumeHenne. OCHOBHbIE coeHeHus : okcu Gpochopa (V) u oprodochopHas kucnota, Gochartsi.
docdopHble yroOpeHus.

VYrnepon. CTpoeHue aroma, aJuioTpOIHs, CBOHCTBA MOAUUKaAU, TpuMeHeHue. OKCHIBI
yraepoaa (II) u (IV), ux cBoiictBa u npumeHeHne. KapOoHaThI: KalbLUT, COa, MOTAII, UX
3HaUYE€HHE B IPUPOJE U KU3HU YEIIOBEKA.

Kpemuuii. CtpoeHue aroma, KpUCTaNIMYECKUM KPEMHUH, €r0 CBOMCTBA U IPUMEHEHHE.
Oxcup kpemuus (IV), ero npupoabsie pa3HOBUAHOCTH. CHIIMKATHI. 3HAUEHUE COCTMHEHHIMA
KPEMHHUS B ’KUBOUM M HEKMBOU npupoje. [loHaTne o CUIIMKaTHOM MPOMBIIITIEHHOCTH.



3. TemaTnuyeckoe NJIAHMPOBAHHE

7 kaace
(34 4)
Ne
pazznena Ha3zBanue temsbI pazzena
KomnuecTso
a/p (u/p, /p,
JKCKYpCHH,
KosmmuecTBo JIMKTAHTOB U
/1 4acoB T.I)
1 X1MUs B HEHTPE €CTECTBO3HAHUS. 11 w/p-2
n/p-1
2 MaTeMaTHKa B XUMHH. 9 K/p-1
n/p-3
3 SIBIIEHU S, MPOUCXOASIINE C BEIIECTBAMM. 11 K/p-1
4 Paccka3sbl 0 XHMHH. 3
8 kiacc
1BapuanTt
(684)
Ne
paznena HazBanue temsl pazaena
KomunuecTso
a/p (/p, ¥/p,
AKCKYpCHH,
Komnnuectso JTUKTAHTOB U
n/m 4acoB T.IT)
1 Beenenue. 4 w/p-2
n/p-2
2 ATOMBI XUMHUYECKHX DJIEMECHTOB. 9 K/p-1
n/p-2
3 [IpocThie BemecTBa. 6 K/p-1
1/p-6
4 CoeqMHEHN XUMUYECKUX AJIEMEHTOB. 14 K/p-1
n/p-2
n/p-3
5 l13MeHeHNs, IPOUCXOASIIIE C BEIECTBAMU. 15 K/p-1
1/p-16
n/p-1
6 PacTBopeHue. PactBopel. CBOMCTBA 2JIEKTPOJIUTOB. 19 K/p-2
Pezeps 1




8 kiaacc 2 papuant (102 4)

No
pazznena Ha3zBanue temsbl paszziena
Komnuectso
a/p (n/p, x/p,
JKCKYpCHH,
KosmmuectBo JIMKTAHTOB U
/1 4acoB T.I)
1 Benenue. 9 p-2
n/p-3
2 ATOMBI XMMUYECKHX 2JIEMEHTOB. 12 K/p-1
n/p-2
3 [IpocTeie BenecTna. 9 K/p-1
n/p-8
4 CoeTMHEHNs] XMMUYECKHUX JIEMEHTOB. 18 K/p-1
n/p-2
n/p-5
5 lI3MeHeHns, TPOUCXOISIINE C BEIECTBAMM. 19 K/p-1
n/p-18
n/p-4
6 PacTBOopenune. PactBopsl. CBOHCTBA 3JIEKTPOTUTOB. 33 K/p-2
Pezeps 3
9 knacc
(68 1)
Ne
paszzaena Ha3zBanue temsbl paznena
KonunuectBo
a/p (/p, ¥/p,
AKCKYpCHH,
KonmyectBo JMKTaHTOB U
n/m 4acoB T.I1)
Beenenne. OOIIast XapaKTepUCTUKA XUMUYECKUX
DIIEMEHTOB U XMMHYECKUXpeaKuui. [leproquueckuii /p-7
1 3akoH u [ICXD JI.1. Menpaeneena. 10 K/p-1
n/p-7
n/p-1
2 Metanasl. CBOMCTBA METAJIOB U UX COEIMHEHUI. 17 K/p-1
1/p-14
n/p-3
3 Hemeramnsl. CBOMCTBa HEMETALIOB. 26 K/p-1
0O60011eHNEe 3HAHUH [0 XMMUH 32 KypC OCHOBHOM K/p-1
4 [ITKOJIBI. 12
Pezepe 3
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