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IHosicuuTennLHAA 3aIHCKA

PaGouast mporpamMmMa cocTaBiieHa Ha ocHOBe DejepaabHOr0 KOMIIOHEHTa 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO 0011ero oopazoBanusor 17.12.2010 r. Ne1897;

[TpumepHO#l mporpaMmMbl OCHOBHOTO 0O0IIero o0pasoBaHus mo xumuu, IIporpammsr "Kypc
XuMuHU 175 7-9 kiaccoB oOmeoOpa3oBarenbHbIX yupexkaenuin" (aBt. O. C. ['abpuensH), U paccuuTa-
Ha Ha 138 yyeOHBIX YacoB.

Pabouas mporpamma opHeHTHpOBaHa Ha HcCHoOJb30BaHue yueOHuKOB: Kysnemosa, H.E. xu-
must: 8 kiacc : yaeOnuk / H.E. Ky3nenosa, .M. Turosa, H.H. T'apa. — 7-e u3a.,crepeotun. — M.
:Benrana- ['pad, 2020. Ky3nenosa, H.E. xumus: 9 knacc : yue6nuk / H.E. Ky3nenosa, .M. Tutosa,
H.H. T'apa. — 9-e u3n.,crepeorumn. — M. :Benrtana- ['pad, 2020.

CooTHoIIeHHE KOJIMYECTBA YaCOB B MPUMEPHON 00pa3oBaTeNbHOM MporpaMMe Mo npeamery,
aBTOPCKOM MporpamMme ¢ KOJMYECTBOM YaCOB B Y4COHOM ILUIAHE IIKOJIBI:

KJ1acc aBTOpCKas MporpamMmma yaeOHnbIi 1an OY
8 68 68
9 68 68

Y4e0H0 — MeTOANYEeCKUIT KOMILIEKC: Y4eOHUKH

- Kysnernoa H. E. Xumus 8 ximacc. YueOHUK st 001Ie00pa30BaTeIbHBIX YUPSIKICHUH —
M.: Benrana-I"pad, 2020.

- Ky3nernoa H. E. Xumus 9 xnmacc. YueOHUK st 001Ie00pa30BaTEIbHBIX YUPSIKICHUH —
M.: Benrana-I"pad, 2020.

Becb Teopermueckuii marepuan Kypca XMMHUHU s OCHOBHOM IIKOJBI pacCMaTpUBAaETCs Ha
MEPBOM TOJy OOYYEHHS, Y4TO MMO3BOJISET yYaluMcs 0oJiee OCO3HAHHO W TIYOOKO M3YYHTh (haKTHUe-
CKUH MarepHual — XHUMHIO 2JIEMEHTOB M UX coeAuHeHui. Hapsay ¢ 3TuM Takoe mocTpoeHue mpo-
rpaMMBbI JTa€T BO3MOXKHOCTh Pa3BUBATh MOJYyYCHHBIC NEPBOHAYAIBLHO TEOPCTHUYCCKUE CBEICHUS Ha
OoratoM (haKTUYECKOM MaTepualie XMMHH 3JIEMEHTOB. B pe3ynbTaTe BRIMTPHIBAIOT 00€ COCTABIIAIO-
e Kypca: U TeOpHsi, U (PaKThl.

[IporpaMmMa mocTpoeHa ¢ y4eTOM pealu3allui MEXIPEAMETHBIX CBA3eil ¢ KypcoM (U3UKU 7
KJIacca, TJIe M3y4arTcs OCHOBHBIE CBEICHHS O CTPOSHUU MOJIEKYJI U aTOMOB, U Ouosioruu 6—9 kJac-
COB, TJIe JaeTcs 3HAKOMCTBO C XUMUYECKOM OpraHU3aIieil KIeTKH U polleccaMu 0OMeHa BEIeCTB.

eab 00yuyeHUs1 XUMMU:

- OCBOCHHE BOKHEHIINX 3HAHUIN 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMUH, XUMUYECKONH CUMBOJIHKE;

- OBJIAJICHUE YMEHHUSAMHU HAOJIFO/IaTh XUMUYCCKUE SIBIICHUS, MPOBOIUTH XUMHYCCKHHA IKCIICPUMEHT,
MIPOU3BOJIUTH PAcUEThl HA OCHOBE XMMHUYECKUX (DOPMYI BEIIECTB M ypaBHEHUN XMMHUYECKUX Peak-
LU

- pa3BUTHE MO3HABATENIBHBIX HHTEPECOB M MHTEIIEKTYaIbHBIX CIIOCOOHOCTEH B MpoIecce MPOBEICHUS
XUMHYECKOTO 3KCIIEPUMEHTA, CaMOCTOSTSIILHOTO MPUOOPETEHUS 3HAHUH B COOTBETCTBUU C BO3HH-
KaIOIIUMHU KU3HEHHBIMU TOTPEOHOCTIMU;

- BOCITUTAHUE OTHOIICHHSI K XUMHUU KaK K OJTHOMY M3 (yHIaMEHTAIbHBIX KOMIIOHCHTOB €CTECTBO3HA-
HUS U DJIEMEHTY OOIIIeUeI0BEYECKOM KyIbTYypHI;

- IPUMEHEHHUE TMOTYICHHBIX 3HAHUH W YMEHUH JUIsi 0€30IMaCHOTO MCIOJIb30BAHUS BEIIECTB U MaTepHa-
JIOB B OBITY, CEIbCKOM XO3SIICTBE M HA TIPOU3BOJICTBE, PEUICHUS MPAKTUYSCKUX 33]a4 B TTOBCEIHEB-
HOW >KU3HH, IPEAYNPEKACHUS SBICHUN, HAHOCIIIUX BPEJl 3[I0POBBIO YEJIOBEKA U OKPYXKAIOIIEH Ccpe-
€.

3agaum o0yuyeHHUs] XUMMHU:

- 3HaTh OCHOBBI HAYKH - BaKHeHIIne (hakThl, MOHATHS, 3aKOHBI U TEOPUU;

- YMeTh HaOII0/1aTh U OOBACHITH XUMHUECKHUE SBJICHUS, COOMIOIATh MTpaBUjIa TEXHUKH O€30MacHOCTH
mpu paboTe C BEIECTBAMU B XUMUYECKOW TaO0OpaTOpUU U B TIOBCETHEBHOM KU3HU;

- pa3BHBaTh HHTEPEC K XUMHUU KaK BO3MOXKHOH 00JIaCTH OYyAYIIeH MPaKTHICCKON eI TeIIbHOCTH,



- pa3BHBaTh MHTEJUICKTYAIbHBIE CIIOCOOHOCTH U TYMAHUCTUUYECKHE Ka4eCcTBa TUYHOCTH;
- cOopMHUPOBATH IKOJOTUUECKOE MBIIIJICHHE, YOSKIEHHOCTh B HEOOXOJUMOCTH OXpaHbl OKPYKaroIen
CpEIbl.

IInanupyemMble pe3yJbTaTbl 0CBOCHHS Y4eOHOr0 NMpeaMeTa B Kypce xumuu. 8-9 kiace

IlIpeomemmnoie pesyromamul
1. B mo3HaBarenbHOU chepe:
- J1aBaTh ONPEEIICHNUS U3YUYECHHBIX MOHATUN: BEIIECTBO (XMMHYECKUI AJIEMEHT, aTOM, HOH, MOJIEKY-
Ja, KpUCTAJUTMYECKas pelIeTKa, BEIIEeCTBO, MPOCTHIE M CIOXKHBIE BEUIECTBA, XMMUYecKas (Gopmyia,
OTHOCHUTEJNIbHAsl aTOMHAsi Macca, OTHOCHTENbHAsI MOJIEKYyJspHas Macca, BAJIEHTHOCTb, OKCHJbI, KU-
CIIOTBI, OCHOBaHUS, COJIM, aM(OTEpHOCTh, HHIUKATOP, MEPHOANYCCKHIA 3aKOH, IEPUOANYECKAs CHC-
TeMa, Nmepuoanydeckas Taliuila, U30TOIbI, XUMHUECKas CBS3b, JIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHUCJIEHUS, DJIEKTPOJIMT); XUMHUYECKas peakius (XMMHUUYECKOE YypaBHEHME, TCHETUYECKas CBS3b,
OKHCJIEHUE, BOCCTAHOBJICHHUE, SJICKTPOJIUTHYECKAs JUCCOLUAIUS, CKOPOCTh XUMHUUECKON PEaKIINH);
- hopmynupoBath nepuonnveckuii 3akon /I.M1.MeneneeBa u pacKpbIBaTh €ro CMbICT;
- ONUCHIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSITENILHO MPOBEICHHBIE SKCIIEPUMEHTHI, UCIIONb3YS IS
ATOr'0 €CTECTBEHHBbIN (PYCCKUI, POJIHOM) A3bIK U SI3bIK XUMHUU;
- OIHKCHIBATh M Pa3inyaTh MU3y4yeHHbIC KJIACCHI HEOPTaHUYECKUX COCAMHEHUH, IPOCThIC U CIOKHBIE
BELIECTBA, XUMUYECKHE PEaKLUu;
- KJ1accu(UUMPOBATh U3YYECHHBIE OOBEKTHI U SIBICHUS,
- HaONIOaTh JEMOHCTPHUPYEMBIE M CAMOCTOSITEIIBHO MPOBOJMMEBIE OMBITHI, XUMHUECKUE PEAKIIHY,
MPOTEKAOIIKE B IPUPOJIE U B OBITY;
- Jle7aTh BBIBOJBI U YMO3AKJIIOUEHHUS U3 HAOJIIOIEHUHN, N3YUYEHHBIX XMMUYECKMX 3aKOHOMEPHOCTEH,
MIPOTrHO3UPOBATh CBOWCTBA HEM3YUYEHHBIX BEIIECTB 110 aHAJIOTUU CO CBONCTBAMH M3yYEHHBIX;
- CTPYKTYpUpOBaTh HW3Y4YEHHbIH MaTepuall U XUMHUYECKYI0O MH(OPMALINIO, MOJIYYEHHYIO U3 JIPYTUX
HUCTOYHUKOB;
- MOJIEJINPOBATh CTPOEHUE aTOMOB JIEMEHTOB IIEPBOT0 - TPETHETO MEPHOJI0B, CTPOSHUE POCTENIINX
MOJIEKYI.
2. B IeHHOCTHO-OpUEHTAIMOHHOMU cdepe:
- aHANM3UPOBATh M OLIEHWBATH IMOCIEICTBUS IJI1 OKpY’Karolleil cpepl OBITOBOM U MPOU3BOJICTBEH-
HOM JIeATEeNbHOCTH YeJI0BEKa, CBA3aHHOM C MepepadOTKOM BEIECTB;
- Pa3bACHATH Ha MpUMepax (IPUBOAUTH NMPHUMEPHI, MOJITBEPHKAAOLINE) MaTEpPUAIBHOE €IUHCTBO U
B3alMOCBS3b KOMIIOHEHTOB KMBOW U HEKMBOW MPHUPO/IBI M YETIOBEKA KAaK BAKHYIO 4aCTh ATOrO €IUH-
CTBa;
- CTPOUTH CBOE MOBEJECHHUE B COOTBETCTBUU C MPUHIIUIIAMH O€pEKHOT0 OTHOILIEHUS K IPUPO/IE.
3. B TpynoBoii cepe:
- IJIJAHUPOBATH U MPOBOJUTH XUMUYECKUI KCIIEPUMEHT;
- UCIOJb30BaTh BELIECTBA B COOTBETCTBUM C MX NPEAHA3HAYEHUEM U CBOWCTBAMH, ONMCAHHBIMHU B
MHCTPYKUHUSAX 110 TPUMEHEHHUIO.
4. B cihepe Oe3omacHOCTH KUZHEACITETHHOCTH:

- OKa3bIBaTh MEPBYIO MOMOIb MPH OTPaBIEHUSAX, OXKOTax M JIPYrMX TpaBMax, CBSI3aHHBIX C
BEIIECTBAMH U J1aOOPaTOPHBIM 00OPYOBaHUEM.

Memanpeomemmnuie pe3yibmamaol

1. BiajeHue YHUBEPCAIbHBIMU €CTECTBEHHO-HAYyYHBIMH CIIOCOOAMHU JESATEIbHOCTH: HabIoe-
HUE, U3MEpPEHHUE, HIKCIIEPUMEHT, yueOHO€E HCCIIeJOBaHNE; IPUMEHEHHE OCHOBHBIX METOOB ITO3HAHUS
(cucTeMHO-UH(OPMAIIMOHHBIN aHATN3, MOJCIUPOBAHME) JJIS M3YUEHUsS] PAa3TUYHBIX CTOPOH OKpY-
JKaroIeH JeHCTBUTEILHOCTH,

2. WCIONB30BaHME YHUBEPCAIBbHBIX CHOCOOOB JIEATENBHOCTH IO PEIICHUI0 MPOOJIeM U OCHOB-
HbIX MHTEJUIEKTYaJIbHBIX ONEpaluii: MCIONb30BAHUE OCHOBHBIX HHTEJUIEKTYaJIbHBIX OIepa-
1uit: popMynupoBaHHue TUIIOTE3, aHAINU3 M CHHTE3, CPaBHEHUE, 0000IIeHHE, CUCTEMAaTH3allus, BbIsB-
JIeHUE IPUYMHHO-CIIEJICTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

3. yMeHue reHepupoBaTh UECH U ONPEIEIATh CPEICTBA, HEOOXOAUMBIE JIs UX pealn3alluy;



4. yMeHue OIpenesaTh LEeTU U 33Jau JEATEIbHOCTH, BRIOUPATh CPEACTBA pealn3alud 1elu u
IIPUMEHATH UX Ha IIPAKTUKE;
5. HCHOJB30BAHUE PA3TMYHBIX HCTOYHUKOB JUIs TIOTYYEHUS XUMUYECKOH HH(OpMAIIHH.

Jluunocmmuuie pezynromamot
1. B IIECHHOCTHO-OPUEHTAIIMOHHOM cepe - YYyBCTBO TOPIOCTH 32 POCCHUHCKYID XMMHYECKYIO
HayKy, TYMaHU3M, OTHOIIIEHUE K TPYAY, LIEJIeyCTPEMIIEHHOCTb, CAMOKOHTPOJIb U CAMOOLICHKA;
2. B TpyHIOBO# cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JAaJIbHEHIIEH 00pa3oBaTEIbHOM
TPAeKTOPUH;
3. B NO3HaBaTeNbHOW (KOTHUTHBHOW, MHTEIUIEKTYalbHOW) chepe —MOTHBAIUS yUEHUS, YMEHUE
YIPABIIATH CBOEH II03HABATEIBHOM IEATEIBHOCTBIO.

B cooTBeTcTBHHM C 1IETEBBIMU TPUOPUTETAMH, cCoJepKauMucs B Paboueil mporpamme Boc-
nutanust MBOY «Arunackas COILL Ne 2» Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHHs, BOCIIUTA-
TEJIbHBINA pecypc y4eOHOro mpeaMeTa HalpaBJieH Ha PElIeHNe BOCIIUTATEIbHBIX 33/1a4:

IesieBoii npuopuTeT BocnuTanus Ha yposHe 000

Co31anue 0JaronpMsTHBIX VCJIOBMH JJIsi Pa3BUTHS COLUMAJbHO 3HAYHMMBIX OTHOIIEHMIA
IIKOJbHHUKOB M, IPEK/IE BCEro, HIEHHOCTHBIX OTHOIIEHMI

1- K TpyIy KaKk OCHOBHOMY CIIOCOOY JOCTHKEHUS )KMU3HEHHOTO OJIaroroy4yus 4ejIoBeKa, 3aJ0ry
€ro yCIEHIHOTO MPO(eCCHOHAIBHOTO CaMOOIIPEIEIEHUS U OLIYIIEHUsI YBEPEHHOCTH B 3aBTpalll-
HEM JIHE

2— k cBoemy OtedecTBy, cBoel Masoi u Ooubioit Poanne kak MecTy, B KOTOPOM YEJIOBEK BBIPOC
Y TIO3HAJ TIEPBBIC PAJOCTH M HEyIadH, KOTOopas 3aBellaHa eMy MPEAKaMU B KOTOPYIO HYKHO
obeperarb

3— K IpHUpoje KaK MCTOUYHUKY JKU3HU Ha 3eMJIe, OCHOBE CaMOro €€ CYLIECTBOBAHMS, HYXIAl0-
1IeHcsl B 3aIUTE U NOCTOSSHHOM BHUMAaHHUU CO CTOPOHBI Y€IOBEKa

4— K MHPY KaK TJIaBHOMY MPHHIHUITY YEIOBEUYECKOTO OOIIEKUTHS, YCIOBHIO KPETIKOH APYKOBbI,
HaJIaXKMBAaHUS OTHOILEHWM ¢ Koyleramu 1o pabore B OyaylieM M cO3AaHus OJaronpusiTHOro
MUKPOKJIMMAaTa B CBOEH COOCTBEHHOMN CeMbe

5— K 3HaHUAM Kak MHTEIEKTyalbHOMY pecypcy, oOecreuuBaroimeMy Oyayliee yeloBeka, Kak
pe3ysIbTaTy KpONOTINBOr0, HO YBJIEKATEJIbHOTO Y4EOHOT 0 Tpy/ia

6 —x KYJIbTYPC KakK NYXOBHOMY 6OFaTCTBy 06H_ICCTB8. " Ba’)KHOMY YCJIOBHUIO OLIYIICHUSA YCIIOBC-
KOM IIOJIHOTBI HpO)KPIBaeMOfI JKU3HH, KOTOPOC AT €My YTCHHE, MY3blKa, UCKYCCTBO, TCaTp,
TBOPUYCCKOC CAMOBBIPAKCHUC

7- Kk 3J0POBBIO KaK 3aJIOTY ,HOHFOﬁ U aKTHUBHOM KH3HU YCJIOBCKA, €ro XOpOoumero HaCTpOCHUs U
OINTHUMUCTUYHOTI'O B3TJIIAa HA MUP

8-k OKPYKarolM JIFOASAM KakK 663y0JIOBHOI>'I 1 a0COJIFOTHOMU HEHHOCTH, KaK paBHOIIPABHbBIM CO-
MUAJIBHBIM MapTHEpaM, ¢ KOTOPbIMU H€O6XO)II/IMO BBICTpanBaTh 2106p0)K€JIaT€JIBHBI€ n B3aUMO-
MOAACPIKUBAOIINE OTHOIICHUS, JAOIHUE YCIIOBCKY PAdOCTh O6IJ_IeHI/I$I " TTO3BOJIAIOIIUC n3oerarhb
YYBCTBA OJJUHOYCCTBA

9— k camuM cebe Kak X03sieBaM CBOEH CyAbObl, CAMOOTPEIENSIOMUMCSI U CaMOpeaTn3yIIIUMCS
JIUYHOCTSIM, OTBEUAIOIIIUM 32 CBOE COOCTBEHHOE Oy/yIee

Conep:xkanue kypca. 8 kiacc.

BBenenne (3u). XuMus 1 HaydYHO-TEXHUUYECKUH Tporpecc. McTopudeckue 3Tarbl BOSHUKHO-
BEHHS U pa3BUTHsA XUMUU. OCHOBHBIC MIOHATHS B TeOpHH XuMmuH. JlabopaTopHoe o0opyi0BaHUE U
npuéMbl paboThl ¢ HUM. [IpaBuna TeXHUKH O€30MaCHOCTH MPH paboTe B KAOMHETE XHUMHUH.
JdeMoncTpanuu. Tabnuipl, ciaaiibl, MOKa3bIBAIOLINE HCTOPUUYECKUN YTh Pa3BUTHUS, JOCTHIKEHUS
XUMHH U UX 3HaU€HUe; JabopaTopHOE 000pyAOBaHHUE.
IIpakTuyeckasi padora Nel. JlabopaTopHoe 000py0BaHNE U TTPHEMBI PAOOTHI C HUM.




Pa3nea 1. BemmecTBo M XMMH4YecKHe SIBJCHHS € MO3MIMII AaTOMHO-MOJICKYJISIPHOTO y4e-
HHS.

XuMu4ecKHe 3J1eMEeHThI M BellleCTBA B CBeTe ATOMHO-MOJIEKYJISIPHOTO YueHus (94.).
[lonstue «BemectBo» B (uzuke U xumuu. Ousznyeckue U XUMHUUECKHe sBleHUs. M3meHstonieecs
BEILIECTBO KaK MpeaMeT u3ydeHus xumuu. Pa3zoBbie nepexonbl. OnucaHue BEIIECTB. XUMHUYECKUE
3JIEMEHTBI: UX 3HAKU U CBEICHMS U3 UCTOPUMU OTKpPbITUA. COCTaB BELIECTB. 3aKOH MTOCTOSIHCTBA CO-
cTaBa, xumuieckune Gopmyssl. @OpMBI CYIIECTBOBAHUS XUMUYECKUX FJIEMEHTOB. BelecTBa mpocTeie
u cnoxusie. [IpocThie BemecTBa: MeTauibl U HemeTauibl. OOmas XxapakTepuCcTHKa METAJIIOB U He-
MetauioB. HekoTopele cBefeHUsI 0 METallax W HEMeTassiaxX, 00yCIOBIMBAIOIIUX 3arps3HEHHOCTD
okpyxaromen cpenpl. OnucaHue HEKOTOPBIX HauOosiee PacCHpOCTPaHEHHBIX IMPOCTHIX BEIIECTB.
ATOMHO-MOJIEKYJISIPHOE yueHUE B XUMHUHU. OTHOCUTEIbHBIE aTOMHBIE U MOJIEKYJIsipHbIe Macchl. Cuc-
TeMa XxuMHuueckux 3neMeHToB [[.M.Menzaeneea. Onpenenenue rnepruoaa v rpynnsl. XapakKTepUCTUKA
MOJIOKEHUS XUMHUUYECKUX 3JIEMEHTOB B IEpUOAMYECKON cucteme. BaentHocTh. KosmmuecTBo Benie-
ctBa. OrnpezeneHne BaJE€HTHOCTH MO IOJOKEHHUIO JIEMEHTAa B MEPUOJMYECKOU cucteme. Moip —
€MHUIIAa KOJIMYEeCTBa BellecTBa. MosipHas Macca.

JdemoncTpanuu. 1. dusnueckne M XUMHUYECKUE siBJIICHUs. 2. V3MepeHHe IUIOTHOCTH KUAKOCTH
apeometrpowm. 3. IlnaBnenue cepol. 4. OnpeneneHre TEIJIONPOBOAHOCTUA U AJIEKTPOIPOBOJIHOCTH Be-
miecTB. 5. OnbIThl ¢ Komuekuuen «kana TBEpaoctu». 6. Monenu atomoB u Mosekyi. 7. Komnekuus
METAJJIOB U HeMeTayuioB. 8. [lonydeHne yriieKucioro ra3a pa3HbiMe criocodaMu. 9. DIEKTpoIn3 BO-
nel. 10. Bo3ronka ioma. Kunssuenue Boasl. HakanuBanue kBapia. Harpesanune nadranuna. 11. Onbl-
Tl 10 UG dy3un. 12. Komreknus npocTeix BemecTs, 00pa3oBaHHBIX dneMeHTamu | — 11 meproos.
13. Habop xomorpamm: «O0pa3ibl pemeHus pacuéTHbIX 3aaa4y». 14. Komnekius BemecTs KOIMuecT-
BoM 1 Momb. 15. [Iluramuyeckoe mocodue: «Komm4ecTBeHHbIC OTHOIICHUS B XUMHUI.
JlabopaTopuble onbIThl. 1. PaccMoTpeHHe BemIeCTB C pPa3iIWYHBIMU (DU3HMUECKUMU CBONCTBAMU
(Menp, xene3o, UHK, cepa, BoAa, XJOpUI HATpus U Ap.). 2. McnbitaHue TBEPAOCTH BEIIECTB C I10-
MoItpio o0pa3ioB komiekuuu «llkana tBEpaoctu». 3. [Ipumepsl Guznueckux sSBICHUI: crudaHue
CTCKJISIHHOW TPYOKH, KHITSTYEHUE BOJBI, TulaBlieHue napaduna. 4. [IpuMepbl XUMUYECKUX SIBICHHIA:
TrOpeHHe JAPEBECUHBI, B3aUMOCHUCTBUE MpaMopa C COJSHOW KUCIOTOH. 5. M3ydyenune oOpas3ioB me-
TaJUIOB U HEMETAJJIOB (CEphl, JKee3a, aJtoMUHUs, rpadurta, Meau u ap.). 6. M3ydeHnue cBOWCTB Be-
IIECTB: HarpeBaHHUe BOJbI, HarpeBaHue okcuaa kpemuus (IV).

Pacuérnbie 3agaun. 1. BerunciieHne 0THOCUTEIBHON MOJIEKYIISIPHOM MAcChl BEIIECTB, MACCOBOM J10-
JIY DJIEMEHTOB 0 XUMHYECKUM dopmynam. Berarcnenue MonspHOi Maccsl BemiecTBa. 2. Onpenene-
HH€ MacChl BEIIECTBA MO U3BECTHOMY €T0 KOJIMYECTBY U HA00OPOT.

Tema TBopueckoit paboTel. UmtocTpupoBaHue NOJ0KEHUI aTOMHO-MOJIEKYJISIPHOTO yYEHUSI.

XuMnuyecKkue peakunu. 3aKoHbI COXPaHEeHHsI MacChl U SHepruu (64.).

CylHoCTh XMMUYECKUX SIBIICHUM B CBETE aTOMHO-MOJEKYISIpHOro yueHus. [Ipu3Haku nporekaHus
XUMHUYECKUX peakuui. [IpuunHbI 1 HampaBieHMs] MPOTEKaHUs XUMUYecKuX peakuuid. [lonstue o0
SHTPONUHM U BHYTpeHHEH >Hepruu BemiecTBa. OOpaTUMOCTh XUMHUYeCcKHX peakiuii. [IpeBpaimienue
SHEPTUH TIPU XUMUYECKUX PEAKIIUIX, YCIOBUS MPOTEKAHUSI XUMUUECKUX PEaKIUi, 9K30- U dHAOTEP-
MUYECKHE PEaKIMU. 3aKOHbl COXPAHEHUsI MAaCChl U YHEPTUU, UX B3aMMOCBA3b B 3aKOHE COXPaHEHUS
Marepuu. CocraBiieHHE ypaBHEHUN XUMHUYECKUX peakiuid. Pacy€Tel mo ypaBHEHHSM XUMUYECKUX
peakiuii. TUIBI XUMUYECKUX PeaKIIHii: pa3oKeHus, COSMHEeHMsI, 3ametieHus, ooMeHa. O6001eHne
3HAHUN O XUMHUYECKUX PEAKIIUSIX.

Jdemoncrpanumn. 1. [IpuMepsl XUMHUYECKUX peaKlMid pa3HbIX BUIOB: pa3lioKeHUE MalaXxuTa, OUXpo-
MaTa aMMOHHS, B3aUMOJICHCTBUE COISTHONW KUCIIOTHI ¢ KapOoHATOM HaTpus U p. 2. ONbITHI, UILTIOCT-
PUPYIOIIHE 3aKOH COXPAHEHHSI MACChl BEIIECTBA: TOPEHUE CBEYM HA BECaX C MOTJIOUIEHUEM MPOAYK-
TOB TOPEHHUsI, OKUCIICHHE METAJJIOB B 3aKPBITHIX COCYAaX CO B3BEIIMBAHUEM, OOMEHHBIE PEaKIIUU B
npubopax A WILTIOCTpauK 3aKoHa. 3. OMBITH, WLTIOCTPUPYIOIINE MPEBPAILIEHUs] PA3IMUHbIX BU-
JIOB DHEPTUU ApyT B Apyra. Habop Mozeneit aToMoB.

JlaGopaTopHble onbIThbl. 1. [Ipu3Haku mpoTekaHuss XMMUYECKUX pPEAKIUN: HarpeBaHUE MEIHOU
MIPOBOJIOKH; B3aMMOJICHCTBUE PACTBOPOB €JIKOTO HATpa M XJIOPHJIA MEIH; B3aUMOJICUCTBUE PACTBO-
POB YKCYCHOM KHCIIOTBI M TUPOKapOOHATa HATPUS; B3aUMOJICHCTBUE PACTBOPOB XJIOPHOTO Kee3a 1
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KpacHOM KpOBSIHOM COJIN; pacTHpaHUE B CTYNKE MOPOILIKOB XJIOpUJa AMMOHUS U raliéHoN U3BECTH. 2.
TUnbl XUMUYECKUX PEAKIUI: Pa3I0KEHUE MaJaxuTa; B3aUMOJEHCTBUE JKEJIe3a C paCTBOPOM XJIOPH-
na meau (1I), B3aumozeiicTBie pacTBOPOB €IKOIO HAaTpa U XJIOPHOTO JKee3a.

PacuérHble 3aga4n. BeluncieHne no XuMHUYECKUM YPaBHEHUSAM Macc, KOJIMYECTB BEIIECTB: a) BCTY-
MUBIIMX B PEAKINIO; 0) 00pa30BaBUIMXCS B pE3yabTaTe PEakLnu.

Metoabl xumum (24). [ToHsTHE 0 METOJIE€ KaK CPEACTBE HAYYHOTO MO3HAHUS JACHCTBUTEIb-
HOCTH. MeTO/Ibl, CBSA3aHHBIE C HEMOCPEICTBEHHBIM HM3YYEHHEM BEIECTB: HAOIIOJCHHUE, ONHCAHHE,
CpaBHEHME, XMMHUYECKUN sKkcnepuMeHT. [loHaTue 00 mHAMKaTopax. XUMUYECKUH S3bIK, €r0 BaXK-
Heimue QyHKIUN B XUMUYECKON HayKe.

JlabopaTopHble onbIT. 1I3MeHEeHNE OKpAaCKHU MHAMKATOPOB B Pa3IMYHBIX Cpelax.

BemecTBa B Okpykaromieil Hac Npupoje U TexHuke (64.).

BemectBa B npupoe: OCHOBHBIE CBEJICHHSI O BEILIECTBEHHOM cocTaBe reocep u kocmoca. [Tonsarue
o texHocdepe. Uuctreie BemecTBa 1 cMec. CTENeHb YUCTOTHI U BUJIBI 3arpsi3HeHUs BemecTB. [1ons-
THE O TOMOT'€HHBIX M FeTepOreHHbIX cMmecsax. Paznenenue cmecei. OuncTka BeIecTB: GUIbTPOBAHHUE,
TUCTUWIUISIMS, KPUCTAUTU3AIMs, SKCTparupoBaHue, xpomarorpadus, Bo3roHka. VaeHTHUHUKAIMS
BELIECTB C IOMOILBIO OIPEIEICHNs TEMIIEPATyp ILIaBICHUs U KuneHus. Bemecrsa B Texnuke. [lo-
Jy4EHHUE BEILECTB C 33JaHHBIMU CBOWCTBaMHU — OCHOBHas npobiema xumuu. [loHsTHe 0 BemecTBax
KaK O ChIpbe€, MaTepualax M NpoayKuuu. BemecrtBa opranudeckue M Heopranudeckue. IlepBona-
YaJilbHbIE CBEJICHUS O XMMHUYECKOW TexHoJoruu. IlnanerapHblii XapakTep BIUSHUS TEXHUKU HA OK-
pyxarouryro cpeny. IIpuponooxpaHuUTENbHOE 3HAYEHHME OUYUCTHBIX COOPY)KEHHH M DKOJIOTMYECKU
YHUCTHIX TeXHONOTUH. [loHsATHE O pacTBOpax Kak TOMOTCHHBIX (PU3NKO-XUMHUYECKUX CHCTeMax. 3Ha-
YEHHE PACTBOPOB Ul )KM3HHU YEJIOBEKA, CEIbCKOXO03HCTBEHHOIO ¥ IPOMBILIUIEHHOTO ITPOU3BOJICTBA.
PactBOoprMoCTh BemecTB. BimsiHue TexHocdepsl Ha MPUPOIHBIC PECHBIE 1 MOPCKHE BOABI. DaKTo-
PBI, BIUAIOLIME HA PACTBOPUMOCTb TBEP/BIX BELIECTB U ra3oB. M3MeHeHne pacTBOPUMOCTH KUCIOPO-
7a B CBsI3U ¢ 3arpszHeHneM BoJ. Koaddumment pacrBopumoct. CriocoObl BEIpaKeHUsT KOHIIEHTpa-
LMY PACTBOPOB: MacCOBast 10JIs, MOJIIPHAsI KOHLIEHTPALIMS.

JdemoncTpanuu. 1. Paznenenue cMmeceil pa3imuyHbIME METOJAMHU: METOJIOM OTCTAaWBAaHHS; C MTOMO-
IIbIO JIETUTENIbHON BOPOHKH; METOJOM KOJIOHOYHOW Xpomatorpaduu. 2. Kosmiekuus pasivuHbIX
coproB HedTH, KamMmeHHOro yris. 3. Koumekmust mpupoIHBIX U CHHTETHYECKUX OPTaHUYECKUX Be-
mecTB. 4. PacTBopeHue BEIIECTB ¢ pa3InYHbIM KO3()PUIHEHTOM pacTBOPUMOCTH. 5. Y CIIOBHS U3Me-
HEHUsI PaCTBOPUMOCTH TBEPIBIX U ra3000pa3HbIX BemiecTB. 6. TeroBsie 3¢ (EKTH MpU pacTBOpe-
HUU: PACTBOPEHUE CEPHOM KUCIIOTBI, HUTPAaTa aMMOHHUSI.

JlaGopaTopHble onbIThl. 1. O3HaKOMIIEHHE ¢ 00pa3aMu MPOCTHIX U CJIOKHBIX BEIIECTB, MUHEPAJIOB
U TOpHBIX TopoJ. 2. Pa3nenenue cMecu cepsl U xkenesa, pazaeneHue cMecu Hedtu u Boasl. 3. HMccne-
JIOBaHME (PU3UYECKMX U XUMHUYECKHX CBOMCTB HMPHUPOJHBIX BELIECTB (M3BECTHSAKOB). 4. 3yueHnue
BJIMSIHUS IIpUMeEcel B BEILECTBE Ha ero (U3MYecKHe U XUMHUYECKHEe CBOMCTBaA (B3auMojeicTBue Ja-
O0paTOpPHOTrO U TEXHUYECKOI0 KapOoHaTa KaJbliUs C COJSHOW KHUCIoToH). 5. O0yrivBaHue opraHu-
yeckux BemecTB. 6. CpaBHeHHE NMPOO BOJbI: BOJONPOBOAHOM, U3 TOPOJICKOTO OTKPHITOrO BOJOEMA.
3HAKOMCTBO C 00pa3liaMM NMPOTYKIIUN XUMUYECKIX U CMEKHBIX C HUM MPOU3BOJCTB.
IIpakTnuyeckue padorbl. 2. OUnCTKa BEUIECTB METOJaMH (MIBTPOBAHMS, KPUCTAJUIM3ALIUY, TIepe-
TOHKH, BO3TOHKH, XpoMaTorpaduu, sKkcTparupoBanus. 3. PacTBOpuMoCTh BELIECTB

4. IIpuroToBieHue pacTBOPOB 33JaHHON KOHIICHTPALIUH.

Pacuérnbie 3amaun. 1. IlocTpoenue rpagukoB pacTBOPUMOCTH BEIIECTB MPHU Pa3IMYHON TeMIepa-
Type. 2. Mcnonb3oBanue rpaukoB pacCTBOPUMOCTHU JJIsl pacu€ToB K03(pPUIIMEHTOB pacTBOPUMOCTH
BellecTB. 3. Boruncnenne KOHIIEHTpauu pacTBOPOB (MacCOBOW J10JIM, MOJIIPHOW KOHIIEHTPAIIUH) 110
Macce pacTBOPEHHOTO BEIIeCTBA U 00BEMY MM Macce pacTBoputens. 4. Beruncinenue maccel, 00be-
Ma, KOJHMYECTBa PACTBOPEHHOTO BEIIECTBA M PACTBOPUTENS MO ONpenelEHHOW KOHIIEHTpAIH pac-
TBOpA.

IMonusiTue o razax. Bo3ayx. Kuciopoa. I'openne (74.).

ITonsTue o razax. 3akoH ABoraapo. Bo3nyx — cmech razoB. OTHOCUTENBHAS IUIOTHOCTD T'a30B.
Kucnopon — xuMuueckuid 3JI€MEHT W MPOCTOE BemecTBO. Mctopus OTKphITHS Kuciaopona. Cxema
onbiToB [ Ilpucton u A.JI.JIaByaspe. Annorponus. O30H. 3HaueHue 030HOBOro ciost 3emnu. [Ipo-
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O6nema HapyleHHs ero 1enocTHOCTH. [loBbImeHre coaepkanus 030Ha B MMPU3EMHOM CJI0€ aTMocde-
phlL. [Tomyuenue kuciaopoa B IPOMBIIUIEHHOCTH U Jab0paTopun. XMMUYECKHE CBOMCTBA KHCIOPO/a.
[Ipoueccel ropeHus U MEUIEHHOT 0 okucieHus. [[pumenenue kuciopoaa.
Atmocdepa — Bo3aymHas obonouka 3emud. TeHICHIIMM W3MEHEHUsI cocTaBa Bo3ayxa B XXB. Oc-
HOBHBIC MCTOYHMKH 3arpsizHeHHst aTMocdepbl. TpaHncrnopTHbI nepeHoc 3arps3Henuii. KpyroBopor
Kucnopoa B mpupoje. O BceMupHOM 3aK0oHE 00 aTMocdepe.
Jemoncrpauuu. 1. Ilonydyenue kucnopona. 2. Cxuranue B aTMocdepe KHCIOpOAa, Cepbl, YI,
KkpacHoro ¢ocdopa, Hatpus, xenesa. 3. [lonyuenue o3oHa. 4. B3aumojeiicTBe 030Ha C paCTBOpaMH
UHIUrO U noauja Kanus. 5. OnbIThl, IOATBEPKAAIOLIME COCTaB Bo3AyXa. 6. OIBITHI 110 BOCILNIAMEHE-
HUIO U TOPEHHUIO.
IIpakTnueckas padora. 5. [losyueHne Kuciaopoa U U3y4eHUE €ro CBOMCTB.
Pacuérnbie 3agaum. 1. OnpeneneHre OTHOCUTEIBHON TUIOTHOCTH Ia30B [0 3HAYEHUSIM UX MOJIEKY-
JTApHBIX Macc. 2. OmpeneneHne OTHOCUTENBHBIX MOJIEKYJISIPHBIX Macc ra3o00pa3HbIX BEIIECTB IO
3HAQYEHHIO UX OTHOCUTEJIBHOU IIJIOTHOCTH.
Tema TBOpueckoii paboTel. cTounuku 3arpsizHeHust aTMOC(hepbl U CIIOCOOBI €r0 MPEOJ0TICHHUS.

OcCHOBHBbIE KJIACCHI HEOPraHUYeCKUX coequHeHui (12 4.).
Oxcuapl — cocTaB, HOMEHKIATYpa, Kiaccupukauus. IloHaTue o ruipokcuaax — KUCI0TaX U OCHOBA-
Husx. Ha3Banus u cocraB ocHoBanuii. ['unpokcorpynna. Kiaccudukamnus KucioT, X cocTaB, Ha3Ba-
Hus. CocTaB, Ha3BaHUSI COJICH, MPaBHUIIa COCTaBICHUsS (HOPMYJT COJIEH.
XUMUYEeCKHEe CBOWCTBA OKCUAOB. BiusHuEe cocTaBa KUCIOT Ha XapaKTep UX CBOMCTB (Ha MpUMepax
COJITHOM W cepHOM kucior). OOmume XuMHUYecKre CBOWCTBa KucioT. PactBopumocts kucior. Ku-
cioTHble a0kau. Dusnyeckue CBOMCTBA W CHOCOOBI MOJMYYEHHS IIenoveil. XMMUYECKHe CBOICTBa
coJyiel (B3aMMOJICHCTBHE PAcCTBOPOB COJICH C pacTBOpaMHM Iejoueld v meTaiiamu). ['eHeTmdeckas
CBSI3b KJIACCOB HEOpPraHM4eckux coenuHeHuil. AMdorepHocTh. OKCHABI U THAPOKCUIBI, 00Jagaro-
mue amMmpoTepHbIMU cBoMicTBamMu. Kiaccudukanus HeopraHU4ecKux BemecTB. llepuogmueckoe u3-
MEHEHHUE CBOICTB XMMHUECKUX AJIEMEHTOB U UX COCIMHEHUN (Ha mpUMepe OKCUAOB, THAPOKCUIOB U
BOJOPOJHBIX COETUHEHUI).
Jdemoncrpanum. 1. O6pa3ibl COETMHEHHUN — MPeICTaBUTENeH KUCIIOT, COoJiel, HEpaCTBOPUMBIX OCHO-
BaHUH, 1es104el, OKCUIO0B. 2. ONbIThl, HIUTIOCTPUPYIOLIUE CYILIECTBOBAHUE F€HETUYECKOM CBSA3H Me-
K1y coenuHeHusiMu ocdopa, yriepoaa, HaTpus, Kanplus. 3. BaumonelcTBre Kanblys U HATPUS C
BozoM. 4. JleiicTBre UHIUKATOPOB. 5. ONBITHI, WIITIOCTPUPYIOIINE XUMHUUECKHE CBONCTBA OTJEIIbHBIX
KJIaCCOB HEOPraHMYECKUX coeqUHEeHuH. 6. OOpa3Libl MPOCTHIX BELIECTB U UX COCUHEHUH (OKCHIOB U
THJIPOKCHJI0B), 00pa30BaHHBIX 3JIEMEHTaAMH OJHOTO MEpUOa.
JlaGopaTopHsle onbIThl. 1. PaccmoTpenue o6pasnoB okcuaos (yriaepozaa (IV), Bonopona, pocdopa,
Me, KalbIus, jkene3a, KpeMuus). 2. HabmoaeHne pacTBOPUMOCTA OKCHUJIOB alFOMHUHUS, HATPUS,
KaJpLus, Meau B Boze. 3. OnpezeneHue cpelpl MOIyYEHHBIX PACTBOPOB € MIOMOIIBIO HHIUKATOPA. 4.
PaccmoTrpenue o0OpasioB coseil u ompenesieHne UX pacTBOPUMOCTH. 5. BzaumoneicTBue OKCHIOB
KajblMs U (ocdopa ¢ BOJIOH, onpesereHne Xxapakrepa 00pa3oBaBIIErocs: THAPOKCHIA C TIOMOUIbIO
uHaukaropa. 6. Bzaumopeiictsue okcumoB meau (II) u nuHka ¢ pactBopom cepHoit kuciotsl. 7. [1o-
JIy4EHHUE YTJIEKUCIIOTO ra3a U B3aUMOJIEHCTBUE €r0 ¢ U3BECTKOBOM BOAOM. 8. MccnenoBannue cBONCTB
COJISTHOW Y CEPHOM KHUCIIOT C UCIOJIb30BaHWEM MHIUKATOPOB. 9. BzaumopeiicTBrue MeTamioB (MarHusi,
LIMHKA, )KeJe3a, Meu) ¢ pacTBopamu kucioT. 10. Mi3MeHeHHe OKpacku MHAMKATOPOB B PacTBOpax
menoued. 11. B3aumoneicTBue pacTBOpoB KUCIOT co mienodamu. 12. BzaumopeilicTBue pacTBOpoB
KHCJIOT ¢ HEPACTBOPUMBIMHM OCHOBaHMSAMH. 13. IlonydeHne HepacTBOPUMBIX OCHOBAHMH M MCCIIENO-
BaHHE UX CBOMCTB (Ha MpUMepe TMAPOKCHU/IA [IMHKA).
IIpakTnyeckas padora. 6. VccnenoBanue cBONCTB OKCUAOB, KUCIOT, OCHOBaHUI.

Pa3pnen 2. BemecTBa 1 XuMHYeCKHe PeaKIIUM B CBeTe JJICKTPOHHOM TEOPHH.

Crtpoenue atoma. (3 4)
Crpoenue atoma. CTpoeHHE JIEKTPOHHBIX O0OJIOYEK aTOMOB AJIEMEHTOB: S-, P-, d-, f-3JE€KTPOHBI.
MecTo a51eMeHTa B EPUOINYECKON CUCTEME M ANIEKTPOHHAs! CTPYKTYpa aTOMOB. PalnoakTUBHOCTS.
[TonsiTHe o mpeBpaleHn XUMUYECKUX 3JIEMEHTOB.



Jemoncrpanuu. 1. Cxemsl onbiToB TomcoHa, pesepdopna, Mmnirnkena. 2. CxeMbl ONBITOB, MOJ-
TBEPKIAIOIINX CBOMCTBA 3JIEKTPOHA KaK YAaCTULbI U KaK BOJHBL. 3. Mozenn aTOMOB pa3IM4HbIX 3Je-
MEHTOB.

Iepuoauyeckuii 3aK0H 1 nepuoanyeckasi cucrema ieMenToB .M. Menneneena (5 4).
CBoiicTBa XMMHUYECKUX JIEMEHTOB M WX M3MeHeHHs. Kiaccupukanus XuMuyecknx 3aeMeHToB. OT-
KpBITHE MepuoIndeckoro 3akoHa. CTpoeHne aTOMOB 3JI€MEHTOB MaJIbIX U OOJBIINX MEPHOJIOB, TJIaB-
HBIX U MOOOYHBIX MoArpyni. PopMyIHpOBKa NEPUOINYECKOTO 3aKOHA B COBPEMEHHOH TpPaKTOBKE.
[lepnonnueckas cucremMa B CBET€ CTPOEHHUs aToMa. PU3HUECKUI CMBICII HOMEPA MEPUOIAa U TPYIIIbIL.
CewmeiicTBa 371€MEHTOB (Ha MpUMEpax MICJIOYHBIX METAJUIOB, TaJIOTEHOB, MHEPTHBIX T'a30B). XapakTe-
pUCTHUKA XUMUYECKUX CBOMCTB 3JIEMEHTOB TIJIaBHBIX MOATPYNN U NEPUOJAUYHOCTh MX U3MEHEHHS B
CBETE 3JICKTPOHHOTO CTPOCHHUSI aTOMa. DIEMEHTHI, COCIMHEHHUS KOTOPBIX MPOSBISIOT aM(pOTEpHBIC
cBoiicTBa. OTHOCUTEINbHAS 3JEKTPOOTPULIATEIILHOCTD AJIeMEHTOB. O0I1as XapakTepuCTHUKa dJIeMEHTa
Ha OCHOBE €ro IMoJjoxxeHus B nepuoanydeckoi cucreme J.M.Menneneesa. 3naueHue nepuoiuuecKoro
3aKOHAa JJIs Pa3BUTHS HAYKH U TEXHUKHU.

Ponpb neproauueckoro 3akoHa B CO3aHUH HAyYHOUW KapTUHBI MUpa.

demoncTpanuu. 1. HaGop cnaitnos, komorpamm, tadmmi «llepuoauuecknii 3aK0OH U CTpOEHUE aTo-
May. 2. JleMoHcTpaius o0pa3LoB 1IEI0YHbIX METAJUIOB U raJIoreHoB. 3. B3aumoaeicTBue Mmea0uHbIX
METaJUIOB U raJIOT€HOB C MPOCTHIMU U CJIOKHBIMH BEILIECTBAMHU.

JlaGopaTopHble onbIThI. 1. ViccrenoBanue cBOMCTB aM(pOTEPHBIX THAPOKCHIOB U MIETOYCH.

Crtpoenue BemectrBa (7 4).

BanenTHoe cocTosiHuE aTOMOB B CBETE TEOPHUM 3JIEKTPOHHOIO CTPOCHHUSA. BajeHTHbIE 3JIEKTPOHBI.
Xumudeckasi cBsi3b aroMoB. KoBasieHTHasi CBsI3b U MexaHu3M e€ oOpa3oBaHus. HemomnsipHas u mo-
JIsipHAasi KOBaJIEHTHAs cBA3b. CBONCTBA KOBAJIEHTHOM CBA3H. DJIEKTPOHHBIE U CTPYKTYpPHBIE (POPMYJIIbI
BemiecTB. MloHHAst CBsA3b U MexaHu3M e€ oOpa3zoBanusi. CoiicTBa HoHOB. CTenenb okuciaeHus. [Ipu-
poJla XMMHYECKOM CBsA3U U €€ Tullbl. OTHOCUTEIBbHOCTD TUIIOJIOTUH XUMHUUECKOH CBA3H. BiusHue tu-
Ma XMMHUYECKON CBSI3M HA CBOICTBA XMMHYECKOrO coequHeHus. Kpucramimdyeckoe CTpoeHHE Be-
mectB. Kpucrannmueckue pemiéTrku: aTOMHas, MOHHAs, MOJIEKYJSpHas — M UX XapaKTEPUCTUKU.
YPpOoBHU XMMHUYECKOM OPraHU3alM1 BEIECTB. 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX CTPOCHHUS.
JdemoncTpanum. 1. BzaumoneiictBue HaTpust ¢ XJI0poM. 2. Moaenu KpUCTallIM4eCKUX PeléToK Be-
LIECTB C MOHHBIM, aTOMHBIM U MOJIEKYJISIPHBIM CTpoeHHeM. 3. Bocco3anue 1enocTHOM CTPYKTYpBI
XJIOpUAa HaTpHs MyTEM HaloKeHus Habopa komokapT. 4. Bosronka ioxa. 5. Ucnapenue TBEPIOTO
YTJIEKUCIIOTO Ta3a.

Tema TBopueckoil paboThl. PaccMoTpeHne U aHanu3 B3auMMOOOYCIOBIEHHOCTH COCTaBa, CTPOEHUS,
CBOMCTB BEILIECTBA U €T0 MPAKTUYECKOT0 3HAUEHUs (Ha JII0O0M MpuMepe).

XuMHUYeCKHe PeaKlMU B CBeTe JIeKTPOHHOH Teopuu (8 4).
duznueckas CyUHOCTbh XUMHUUYECKON peakluu. JNeKTpOHHbIe ypaBHEeHMs JIptouca. Peakuuu, npore-
Kalolllie ¢ U3MEHEHHEM U 0e3 M3MEHEHHUs cTeneHe okucieHus. OKUCIUTETbHO — BOCCTAHOBUTEIb-
Hble peakuuu. [Ipouecchl OKMCIEHUS U BOCCTAHOBIEHHS; UX €IMHCTBO U NPOTUBONOJIOKHOCTB. Co-
CTaBJICHUE YPAaBHEHUN OKHUCIUTENIBbHO - BOCCTAHOBUTENBHBIX pEaklUil , paccTaHOBKa Kod(pduineH-
TOB METOJIOM 3JIEKTPOHHOTO OanaHca, o011as XapaKTepuCTHKa.

Knaccudukanys XuMHUUECKUX peaklUii B CBETE 3JIEKTPOHHOM TEOpHH.

JdemoncTpanuu. [Ipumepbl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIMNA PA3IMYHBIX TUIIOB: TOpe-
HUE BEIECTB, B3aUMO/ICHCTBHE METAJIJIOB C TaJJoT€HaMH, CEpoi, a30TOM,(00pa3oBaHNe HUTPUTA JIH-
THS1), PACTBOPAMH KUCIIOT M COJICH.

XHMMHYeCKHE peakI My U 3aKOHOMEPHOCTH MX nporekanus (3 4)

CKOpOCTh XMMHYECKOUN peaklui. DHEPreTUKa XMMUYECKUX peakiuii. GakTopsel, BIUAIONINE HA CKO-
POCTh XMMHUYECKHUX PEaKIIH.

PacrBopsl. Teopus 31exkTpoanTnyeckoii auccounanuu (11 u)

[TonsiTue o pacTBopax. BemiecTBa 37€KTPOIUTHI U HEIJIEKTPOIUTHI. MeXaHU3M 3JIEKTPOJIUTH-
YECKOW JMCCOLMAIM BELIECTB C MOHHOM CBSI3bI0. MEXaHU3M AMCCOLMALMM BELIECTB C IMOJSPHON
KOBAJICHTHOM CBsI3b10. CHIIBHBIE M CIA0BIe AIEKTPOJIUTHI. Peaknun nonnoro oomena. CBoiicTBa mo-



HOB. XMMHYECKHE CBOMCTBA KHUCIOT KaK DJIEKTPOJMTOB. XMMHYECKHUE CBOMCTBA OCHOBAaHMM Kak
AJIEKTPOJIUTOB. XMMUYECKUE CBOMCTBA COJIEH KaK AJIEKTPOIUTOB. ['uaponus coneil.

OO0mas xapakrepucTuka HemeTaJ10B (31 )

DneMeHThI-HEMETAJIbl B Npupoje U B Ilepmonnueckoid cucteMe XMMHYECKUX 3JIEMEHTOB
J.U. MenneneeBa. IlpocTeie BemiecTBa-HEMETAIUIBI, UX COCTaB, CTPOSHHE U CIIOCOOBI MOTYYEHUSI.
BonopoaHsie 1 KUCIOPOIHBIE COEIMHEHHS] HEMETAILIO

[Monrpymmna xuciopona 1 e€ THNMYHbIE TpeacTaBuTenu. OO0IIas XxapakTepucTuKa HEMETaIOB
noarpynmsl kucinopoaa. Kucnopon u 03oH. Kpyeosopom kucnopooa é npupode. Cepa — npeacTaBu-
tenb VIA-rpynmel. Anorponus cepsl. CoiicTBa u npumenenue. Cepoogopoa. Cymnbduabl. Kucio-
poaconepsxkamue coenuaeHus cepsl (IV).Kucnoponconepskamnue coenunenns cepol (VI).

[Monrpymnma a3orta u e€ TUNUYHBIE NpeacTaBuTenu. OOmas XapaKTepUCTUKA JIEMEHTOB IMO/I-
rpynmsl a3oTa. A30T — npeacTaButesb VA-rpynmnbsl. AMmuak. Coau aMMOHUS. Okcupl azora.
AzotHas kucnota u e€ conu. Pochop u ero coequnenusi. Kpyzosopom gocghopa 6 npupooe

[Toarpynna yraepoaa. O0mias xapakTepUCTUKa 3JIEMEHTOB MOJATPYIIbLI yriepoaa. YTiaepos
— npeactaButens [VA-rpynmsl. Autotponus yriepoaa. Axacopouus. OKCuabl yriaepoaa. YrolbHas
kuciora u e€ conu. Kpemuuii u ero coenuHenust. Cunukamuas npomMvluLieHHOCb.

Metamuasbl (12 1)

OO01ue cBOMCTBa METAJJIOB. DJIEMEHTHI-METAJUIbl B MPUPOJE U B MEPUOJUUYECKON CHCTEME.
OcobeHHOCTH CTpOeHHS WX aToMoB. Kpucrammmdeckoe cTpoeHue U (GU3NKO-XMMHUYECKHE CBOMCTBA
METAJUIOB. JIEKTPOXUMHUYECKUE MPOLECCHl. DIEKTPOXMUMHUYECKUN Psi HANPSIKEHUH METalIoB.
CmnaBesl. [lonsitue kopposzun MetaiioB. Kopposus memannog u mepvl 60pbObL € HEl.

MerTasibl TIaBHBIX M MOOOYHBIX mOArpymil. Metamisl [A-rpynmnsl NepruoAMYEcKOil CUCTEMBI
1 o0pazyemble UMH MpOcThie BemiecTBa. Merasuibl [IA-rpymnmbl nepuoanueckoil CUCTEMBI M UX Bak-
Helmue coenuHenus. JKéctkoctb Boabl. Porb memannos lIA-epynnvl 6 npupode. ATIOMUHUN U €ro
coequHeHus. JKene3o — mpeAcTaBUTENh METAJUIOB MOOOYHBIX MOArPYNN. BaxkHeiue coequHeHus
xKelesa.

O61mme cBeeHUs1 00 OPraHUYeCKUX coequHeHusX (8 1)

VYrneBonopoasl. Bo3HUKHOBEHHE M Pa3BUTUE OPraHMYECKON XMMHM — XUMHUU COEIMHEHUN
yraepona. Knaccuduxkanus u HoMeHKIaTypa yriaeBoaopoAoB. [IpenenbHbie yriaeBoIopoabl — aiaka-
Hbl. HenpenenbHble yrneBoaoposl — ajikeHbl. HenpeaenbHblie yriieBoaopo sl — ajnkuHbl. [Ipupon-
HbIE HCTOYHUKH YTJIEBOJIOPOIOB

Kucnoponcoaepxaiue oprannueckue coenuHeHus. Kuciopoaconepskaiiye opraHudeckue
coeaunenus. Cniuptbl. KapOOHOBBIE KUCIIOTHI

buonoruuecku BakHble OpraHMYECKHE COeIMHEHUS. bruosornyecku BaKHbIE COETUHEHUS —
KUPBI, yTIeBOAbl. benku.

Yenosek B Mupe BeulecTB. BemiecTBa, BpeHble U1 30pOBbS YEJIOBEKa U OKpYXKarollen cpe-
abl. [Tonumepsl. MuHepanbHble yA0OpEHHs Ha BallleM Y4acTKe.



HepCHEKTHBHOG TEMATHYECCKOC IVIAHUPOBAHUE

8 kuacc (68 u)
Paznen Yacsl I1B
(1eneBoil MpUOpUTET
BOCITUTAHUS )

Ne
[Ipenmer u 3aaun XUMHUKU 34

1,5
XUMHUYECKHE HIEMEHTHI 1 BEILECTBA B CBETE 9y
aTOMHO-MOJIEKYJIIPHOT'O YUEHUs 1,3,5
XUMUYECKUE PeaKIuu. 3aKOHbI COXPAHEHUS 64
MAacCChl U DHEPTUU 1,3,5
MeToapl XUMHH 24 1,5,9
BemecTBa B OKpyXkarolen Hac Npupoie u 64
TEXHHUKE
[Tonstue o razax. Bo3ayx. Kucnopoa. ['ope- 84
HHE 1,5
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COEJIMHE- 124
HUH 1,3,5
Crpoenue atoma 3yg 1,3,5
[Tepuonnueckuii 3akon u [leproanueckas cuc- Su4 1,2,5
TeMa XuMHU4Yeckux 3yemMeHToB . . MeHnie-
neeBa
CtpoeHue BelecTBa 74 3,5
XUMUYECKUE PEAKIIMU B CBETE JICKTPOHHOM 74 1,3,5

TEOpUn

HepcneKTanoe TEMATUYECCKOC IIJITAHUPOBAHUE

9 kiacc (68 u)
Paznen Yacel LI1B
(1ieneBoit mpuopu-
TET BOCTIUTAHUSA)
Ne
XUMUYECKUE pEAaKLIUN U 3aKOHOMEPHOCTH UX 34
MpOTEKaHUs 1,3,5
PactBopsl. Teopust 3JIEKTPOIUTHYECKOMN THC- 114
coIanu 1,5
OO6m1ast xapakTeprucTHKa HEMETAIITIOB 34 1,3,5
Bonopoa — poxnaromuii BOLy U SHEPTHUIO 24 1,3,5
T"anorens! 44 1,5
[Toarpymnmna Kucaopoaa v €e TUIIHYHBIE IPENI- 74 1,2,3,5
CTaBUTENN
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IToarpynmna a3ora v €€ TUIIMYHBIE IIPEICTABH- 64 1,2,3
TeNu
[Moarpynna yriepoaa 8u 1,3
OO1me cBoiicTBa METAIOB 44 1,3,5
Mertasuipl TJIaBHBIX ¥ TOOOYHBIX TIOTPYIIIT 84

1,3,5
YrneBoaopobl 54 1,2,3,5
Kucnopoaconep:xaimye opraHn4ecKue coeiu- 34 1,5
HEHUS
buonornuecku BaxHbIE OPraHUYECKUE COCIU- 24 1,2,3
HEHUS
UYenoBek B MUpE BEILIECTB 24 1,2,3,5,9
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