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IHosicHUTEJABLHAA 3AIIMCKA

[IporpamMma «Y TMBUTEIbHBIIE MUP XHMHI» cCOCTaBJIcHa Ha 0a3e DenepanbHOTO
KOMIIOHEHTA rOCYJapCTBEHHOTO CTaHJapTa OCHOBHOTO 001Iero oopazoBanus (puka3
MunuctepctBa obpazoanus PO ot 05.03.2004 Ne 1089).

[IporpamMma mpeiHa3Ha4YeHAa IS 3aHATHI B OObSIMHCHHUH C JICTHMH ITKOJIBHOTO
Bo3pacta. [lo maHHOM mporpamme MOTYT 00ydaThCsi IETU ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU
3JI0POBBSI, JCTH-UHBAIH/IBI K MHBAIHJIBI C YIETOM 0COOCHHOCTEH X MCUX0(DHU3HIECKOTO
pa3BUTHSL. 3aHITHS C TAKAMU JACTHMHU MTPOBOISITCS BMECTE C APYrUMU ydamumMucs. Jlanaas
[Iporpamma Taxke co3maeT ycIoBUsI 7Sl BBISIBIICHUS OJJAPEHHBIX JIETEH U SBIISETCS OCHOBOM
IUTSL TabHEUIIETO YrITyOJIeHHOTO O0YYeHUS yIalTuXxcsl.

Pabouyas mporpamMma oTpakaeT coJiep:KkaHle OCHOBHBIX yUeOHBIX TPeOOBaHMIT K
pe3ynbTaTaM 00y4eHHs, KOTOPbIE MOTYT OBbITh JOCTUTHYTHI, UCXO/IS U3 Y4eOHOTO BPEMEHH,
BBIJICJICHHOTO Ha €r0 U3yUY€HUE B MPUMEPHOM TEMaTUYECKOM TIJIaHE.

Lenu u 3a0auu Kypca:
- M3y4YeHHE OCHOBHBIX TEMAaTHYECKHX pa3/ielioB, HEOOXOJMMBIX MJIsl YCHEHIHOW Caayu
OcHoBHOTO ['0OCYy1apCTBEHHOTO DK3aMeHa M0 XUMUH.
-3aKpeIuieHrne, CUCTeMaTh3alMs W YriayOlieHHe 3HaHWM ydaliuxcs MO HEOpraHMYecKod u
001116l XMMUU COOTBETCTBYIOINX TPEOOBAHUSAM OOIIIETO TOCYAAPCTBEHHOTO YK3aMEHa;
- OCBOCHHME 3HAaHUU O XMMHMYECKOW COCTaBIISIONIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpA,
BOKHEUININX XUMHUECKUX MOHATHIX, 3aKOHAX U TEOPHSIX;
- OBJIaJICHUE YMEHHSIMHU MPUMEHATH TMOJYYCHHBIC 3HAHUS I OOBSICHEHUS Pa3HOOOpa3HBIX
XUMUYECKUX SIBICHUN U CBOMCTB BEILIECTB;
- pa3BUTHE IO3HABATEIbHBIX MHTEPECOB U HHTEIUIEKTYAIbHBIX CIOCOOHOCTEH B Mpolecce
CaMOCTOSITEJIBHOTO MPUOOPETeHHs] XUMHYECKUX 3HAHUN C HCIOJIb30BAaHHUEM DPA3IUYHBIX
MCTOYHUKOB MHGOPMAIIH, B TOM YHCIIE KOMITbIOTEPHBIX;
- pa3BUTHE YBEPEHHOCTH B MO3UTHUBHON POJM XMMHH B KU3HU COBPEMEHHOTO OOIIECTBa,
HEO0OXOIMMOCTH XMMHMYECKH TPAMOTHOTO OTHOUIEHMSI K CBOEMY 3J0POBBIO U OKpYXKalomleH
cpene;
- MPUMEHEHHE IMOJIYyYCHHBIX 3HaHUN U YMEHH [ 6€30MacHOT0 UCIIOJIb30BAHMSI BEIECTB U
MaTepHajoB B OBITY, CEIbCKOM XO3SIIICTBE M HA MIPOU3BO/ICTBE, PELICHUS MPAKTUYECKUX 3a/1a4
B NIOBCEAHEBHOM XKU3HH, MPEAYNPEKICHUS SBICHUM, HAHOCSIIUX BPEJl 3J0POBBIO YEJIOBEKA U
OKpY»Karolleu cpere.
- O3HAKOMJICHUE yJallluXcs ¢ TUMOBBIMU BapuantamMu OI'D no xumum.

@Dopmbl opzanuzayuu yueoHoIl 0eamenbHOCmu:
WHIUBUAyaJIbHAS, TPYIIOBast, KOJIEKTHBHASL.

Ilepeuens mpedosanuii K ypoeHio N0O20MOEKU YUAULUXCA:
[lepeuens TpeGOBaHMIA K YPOBHIO MOATOTOBKH, IPOBEPSIEMBIX HA OCHOBHOM
rocy/IapcTBEHHOM SK3aMeHe [0 XUMUH, COCTaBJIeH Ha OCHOBE TpeboBaHuii deeparibHOTO
KOMIIOHEHTa TOCYJapCTBEHHOI'O CTaHAapTa OCHOBHOTO 0OIIero 00pa3oBaHuUs.

3Hamv/noHumamo:

1.1 xumuueckyio cumeouKy: 3HakKu XUMHUECKUX SJIEMEHTOB,
(bopMyITbI XUMUYECKHX BEUIECTB, YPABHEHHS] XUMHUUECKUX
peakuui

1.2 eadrcnennuuue xumuueckue nOHAMUSAL.
BEIIIECTBO, XUMUYCCKUI DIIEMEHT, aTOM, MOJIEKYJIa, OTHOCHTEIIbHBIC aTOMHAS U
MOJICKYJISIpHAST MAacChl, HOH, KATHOH, aHHOH, XUMHYECKasl CBSA3b, JICKTPOOTPHUIIATEIIBHOCTD,



BaJICHTHOCTh, CTETICHb OKUCIICHUSI, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, PacTBOPHI,
AJIEKTPOJIUTHI U HEXJIEKTPOJIUTHI, JJIEKTPOJIUTHUECKAST JTUCCOIUAIUS, OKUCITUTENb U
BOCCTAHOBHTEJb, OKHCICHHE U BOCCTAHOBIJICHUE, TETIIOBOH 3(h(hekT peakinu, OCHOBHBIE
THUIIbI PEAKIIUN B HEOPraHUUECKOM XUMUU; XapaKTePHbIC MPU3HAKY BAKHEUIITUX XUMUUYECKHUX
MOHSATHI; O CYIIECTBOBAaHUM B3aMMOCBSI3U MEXK/Ty BXKHEHIIIMMU XUMUYECKUMU MMOHATHUSMH.
1.3 cmulen 0CHOBHBIX 3aKOHO08 U MEOPUTL XUMUU .

aTOMHO-MOJIEKYJISIPHAsL TEOPHUSL; 3aKOHBI COXPAaHEHUSI MacChl BELIECTB, IOCTOSHCTBA COCTABA;
[Iepnoanueckuit 3akoH [[.1. MenneneeBa; nepBoHadaibHbIE CBEACHUSA O CTPOCHUHU
OpPraHUYECKUX BEIIECTB XMMUUYECKUE FIEMEHTHI; COSMHEHHUS N3YUCHHBIX KJIAaCCOB
HEOPraHWYECKUX BEIIECTB; OPraHUYeCKre BEUIeCTBa M0 UX popMyIe: METaH, 3TaH, STHIICH,
alleTUJIEH, METAHOJI, ATAHOJ, TJIMLEPHUH, YKCYCHAs! KUCIIO0Ta, TJII0K03a, caxapos3a.

2.2 Obvacuamo:

($u3nyecKuil CMbICI aTOMHOTO (IIOPSIKOBOT0) HOMEpPAa XUMUYECKOTO 3JIEMEHTa, HOMEPOB
rpynnsl 1 nepuoa B Ilepuoanueckon cucreme J1.M1. MenneneeBa, K KOTOPbIM 3JIEMEHT
MIPUHAJJICKUT; 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHUSI aTOMOB, CBOMCTB JIEMEHTOB B
npezesiax MajbIX IEPUOJIOB U TJIABHBIX MOTPYII, a TAKXKE CBOMCTBA 00pa3yeMbIX MU
BBICIIMX OKCHJIOB; CYIIIHOCTb IIpOIECcCa AIEKTPOIUTUYECKON TMCCOMALMU U peaKknuii
HMOHHOTO 0OMEHa.

2.3 Xapaxkmepuzoeamo:

XMUMHYECKHE AJIEMEHTHI (0T BOJOPO/Ia 10 KalbIMsl) HA OCHOBE UX MOJIOKEHUS B
[Tepuoamuaeckoii cucreme xumuueckux anemeHToB J[.M. MeHnaeneeBa u ocoOeHHOCTEHM
CTpOEHHS UX aTOMOB; B3aMMOCBS3b MEX/y COCTaBOM, CTPOCHHEM U CBOMCTBAMHU
HEOPraHMYECKHUX BEIIECTB;

XMMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEUIECTB (OKCHUIOB, KHCIIOT,
OCHOBAHUH U COJIEH); B3aMMOCBS3b MEX/Ty COCTABOM, CTPOCHHEM M CBOMCTBAMHU OTACIBHBIX
Mpe/ICTaBUTENeH OpraHN4YeCKUX BEIIECTB.

2.4 Onpeoenamuv/knaccugpuyuposamso:

COCTaB BEILECTB MO uX (hopMynam; BaJIECHTHOCTb U CTETIEHb OKUCIICHUS JIEMEHTa B
COEIMHEHUH; BUJ XUMHUECKOHN CBSI3U B COEIMHEHUSX; IPUHAAIEKHOCTh BEIIECTB K
OTIpe/IeIEHHOMY KJIACCY COEMHEHMI; TUTIBI XUMHUUECKUX PEaKLUi; BOSMOKHOCTh
MPOTEKAHUS PeaKIii HOHHOTO 0OMEHAa; BO3MOXHOCTh MIPOTEKAHUS PEAKIINIT HEKOTOPBIX
MIpe/ICTaBUTENIe OPraHUYEeCKUX BEIIECTB: C KMUCIOPOIOM, BOJOPOIOM, METaJlIaMH, BOJIOM,
OCHOBAHUSIMHU, KUCIOTaMH, COJISIMH.

2.5 Cocmagnamo:

CXEeMbI CTpoeHHUs aToMOB niepBbiX 20 snemenToB [lepunoanueckoit cucremsl .M.
MenneneeBa; GopMyIibl HEOPraHUYECKUX COSTMHEHUI U3yYeHHBIX KJIACCOB; YPAaBHEHUS
XUMHYECKUX PEaKLUH.

2.6 Oopawamoca:

C XUMUYECKOU MOCyAol 1 1ab0paTOpHBIM 000PYIOBAaHHEM.

2.7 IIpoeooums onvimul / pacno3nasams ONbIMHLIM HYyMeEM:

MOATBEPKIAIOIIUE XUMUYECKIE CBOWCTBA U3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;
IO MOJTYYEHHUI0, COOUPAHUIO U U3YYCHUIO XUMUYECKUX CBONCTB HEOPTaHUUECKUX BEIIECTB;
ra3oo0pa3Hble BEIIeCTBA: KUCIOPOI, BOAOPO, YTIEKUCIBIN Ta3, aMMHAK; PACTBOPBI KUCIIOT U
ienoyel Mo U3MEHEHUIO OKPACKU MHIUKATOPA; KUCIOTHI, IIEJIOUH U COJIH 10 HAJTUYHIO B UX
pacTBopax XJIOpHI-Cylb(aT-, KapOOHAT-HOHOB U HOHA AMMOHHUS.

2.8 Boiuucnamep:

MacCOBYIO JIOJIF0 XMMHUYECKOTO dJIeMEHTa Mo (opMyJie COeIMHEHUS; MACCOBYIO JIOITIO
BEII[ECTBA B PaCTBOPE; KOJMUYECTBO BEIIECTBA, 00HEM MJIM MACCYy BEUIECTBA MO KOJTUYECTBY
BEIIECTBA, 00bEMY UM MacCe PEareHTOB WJIN MPOAYKTOB PEAKITUH.

2.9 Hcnonv3zoeamsp npuodpementvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeIbHOCIU U
NO6CEOHEBHOIl HCUIHU OJIA:



0e301acHOT0 00paIleHus C BEIeCTBAMH U MaTepHalaMy B MOBCETHEBHOM KU3HU U
IrpaMOTHOI'O0 OKa3aHUA HepBOﬁ MMOMOIIHN IIPH OXKOTraX KHUCJIIOTAaMH U IICII0YaMHU; 00BICHEHUS
OTIENBHBIX (PAKTOB M MPUPOTHBIX SBICHUN; KPUTUIECKOH OLEHKH UH(OPMAIHHU O
BEIIECTBAX, UCTIOJIb3YEMbIX B OBITY

Copepxxkanue Kypca.

Tema 1. Bewyecmeo.

Crpoenune atoma. CTpoeHHE S3JEKTPOHHBIX 000JOUEK aTOMOB MepBbIX 20 3IEMEHTOB
IIepnoanueckoit cucremsl /.. Menneneesa.

[Iepnognueckuit 3akoH u llepuommueckas cucrema Xxumudeckux syemeHToB [I.1.
MenpeneeBa. I'pynnel u mnepuonsl. Ilepuogmueckoit cuctempl. DUIHYECKUH CMBICHT
MOPSIIKOBOTO HOMEpAa XHMHYECKOIO 3JIEMEHTAa. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB
JJIEMEHTOB M MX COEQUHEHUN B CBs3M C MOJO)KeHWeM B llepuogumdeckoil cucreme
xumudeckux anemenToB .M. Menneneena.

Crpoenue BemiecTB. XHUMHYECKasi CBA3b: KOBaJeHTHas (TOJSpHas U HENOJspHast),
WOHHAas1, METaJUINYeCcKasl.

BasleHTHOCTD XUMUYECKUX 271€EMEHTOB. CTENEeHb OKUCICHHUS] XUMUYECKUX SJIEMEHTOB.

YucTele BemecTBa U CMECH.

ATOMBI M MOJIEKYJIBl. XUMUYECKHAN 31eMeHT. [IpocTeie u cioxkHble BemecTBa. OCHOBHbIE
KJIaCChl HEOPraHWYECKNX BenlecTB. HoMeHKIaTypa HEOpraHNYeCKUX COCUHEHUM.

Tema 2. Xumuueckasn peaxkyus.

Xumuyeckas peakius. Y CI0BUs U MPU3HAKUA NPOTEKAHUSI XUMUYECKUX PEaKIUM.
Xumunyeckue ypaHeHHs. COXpaHEHHE MacChl BEIIECTB MPU XUMUYECKUX PEAKIIHIX.

Knaccudukanus XuMHUYeCKUX peakuii MO pa3IMyHbIM MPU3HAKAM: YUCIY U COCTaBYy
HCXOJHBIX U MOJIyYEHHBIX BEUIECTB, U3MEHEHHIO CTENIEHEH OKUCICHUS! XUMHYECKUX
3JIEMEHTOB, MOTJIOIIEHHUIO U BBIICTICHUIO SHEPTUH.

DNEKTPOIUTHI U HEAIEKTPOJIUTHI.

Katnons! u aHHOHBL. DIEKTPOIUTHYECKAs JUCCOLUAINS KUCTIOT, 1IeJ04eil U coyiel
(cpenHux).

Peakuuu nonHoro oOMeHa 1 yCIIOBUS UX OCYLIECTBICHHUS.

OKHUCAUTENHEHO-BOCCTAHOBUTENbHBIE peakui. OKUCIUTENb U BOCCTAHOBUTEb.

Tema 3. dnemenmapuvie 0CHOGbL HEOPZAHUUECKOU XUMUU.
Ilpeocmaenenusn 06 opeanuueckux eeuiecmeax.

XUMUYECKHE CBOMCTBA MPOCTHIX BEMIECTB. XMMUYECKHE CBOMCTBA MTPOCTHIX BELIECTB-
METaJUIOB: IEJIOYHBIX U IIEJ0YHO3EeMEIbHBIX METAIIJIOB, AJTIOMUHUS, JKejie3a

XUMHUYECKUE CBOMCTBA MPOCTHIX BEMIECTB-HEMETAIIIOB: BOJIOPO/Ia, KUCIOPO/Ia, TaJOT€HOB,
cepsl, a3ota, hocdopa, yriepoaa, KpeMHUSL.

XUMUYECKUE CBOMCTBA OKCHIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

XUMHYECKHE CBOMCTBA OCHOBAHUI.

XHUMHUYECKHE CBOMCTBA KHUCIOT.

XUMUYECKUE CBOMCTBA COJEH (CPETHUX )
B3anmoCBs3b pa3nMYHBIX KIACCOB HEOPraHUYECKHUX BEIIECTB.
[TepBoHauanbHBIE CBEACHUS 00 OpraHMYECKHUX BEIIECTBAX.
YTraeBo1opoabl IPEAEIbHBIE U HETIPEIEIbHbIC: METAH, 3TaH, dTUJICH, allCTUJIEH.
Kucnopoacoaep:xariue BemecTsa: CIUPTH (METAHOII, dTAHOJ, TJIMIEPHUH), KApOOHOBEIE
KHUCTIOTHI (YKCYyCHAsl U CTEapUHOBAs).
buonorudecku BaskHbIEC BELIECTBA: OCTKH, )KUPBI, YTIEBOIBI.



Tema 4. Memoowvl no3nanusn eeuiecme u Xumudeckux s6,1eHuil.
IKcnepumenmanvHvie OCHOBbL XUMUU.

[IpaBuna Ge3omacHON pabOTHI B IIKOJIBbHOM Jaboparopuu. JlabopaTopHas nocyna u
o0opymoBaHue.

Paznenenue cmecel 1 0UMCTKA BELIECTB.

[IpuroroBneHnue pacTBOpoOB.

Ornpenenenue xapakTepa cpeibl paCTBOPA KUCJIOT U MIEJIOYEH C IMOMOIIBIO HHIUKATOPOB.
KauectBenHsbie peakiiny Ha HOHBI B pacTBOpe (XJopui-,cyiabdar-, kapOoOHAT-UOHBI, HOH
aMMOHUS ).

[Tonydyenue razoo0Opa3HbIX BemecTB. KauecTBEHHBIE peakIuu Ha ra3000pa3HbIe BEIIECTBA
(kucmopo, BOJOPO/I, YIIIEKUCIIBINA a3, aMMHAK).

[IpoBenenue pacueToB Ha OCHOBE (POPMYII U YPAaBHEHUN peaKIuil.

Brrunciienuss MaccoBO 10JIM XUMHYECKOTO 3JIEMEHTA B BEILIECTBE.

BrrunciieHust MaccoBoOil 10JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

Brruncnenue konMuecTBa BemecTBa, MacChl MM 00beMa BEIEeCTBA M0 KOJTUYECTBY
BEIIIECTBA, Macce WM 00beMY OJIHOTO U3 PEareéHTOB WJIH MPOJAYKTOB PEAKIIHH.

Tema 5. Xumus u sHcu3no.

[Tpo6meMbr 6€30MacHOTO MCTIOIB30BAHUS BEIIECTB M XUMUYECKUX PEAKIINI B TIOBCETHEBHOM
KU3HU.

XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbl U €0 MOCIEACTBHUS.

YenoBek B MUpE BEMIECTB, MATEPHAIOB U XUMUYECKUX PEAKIIUH



Ka.ﬂeﬂnapﬂo - TEMAaTUY1€CKO€ IVIAHUPOBaAHUEC

Neo Conepxanue (pa3aeibl, TeMbI) Kouun4yecTBo yacos
Tema 1. Beuecmeo. 10
1,2 | Crpoenue aroma. CTpoeHHE 3JIEKTPOHHBIX 000JIOUEK 2
atToMoB nepBeix 20 anemenToB Ilepuoauueckoit
cuctemsl JI.11. Menneneena.
3,4 | llepuonuuecknii 3akoH u Ilepuommyeckas cucreMa 2
xumudeckux snemeHToB .M. MenaeneeBa. ['pynnel n
nepuonbl. llepuoanueckoin cucrtembl. DPU3HYECKHI
CMBICIT TIOPSIZIKOBOTO HOMEPAa XMMHUYECKOTO 3JIEMEHTA.
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB JIEMEHTOB M MX
COCIMHEHMH B  CBS3M C  IIOJIOXKEHHEM B
[lepuonuueckoii cHCTEME XUMHYECKUX DJIEMEHTOB
J.W. Menneneena.
5-7 | BaeHTHOCTh XUMHUUYECKHX AJIEMEHTOB. CTeneHb 3
OKHCIICHUS XMMHUYECKUX IJICMEHTOB.
8- | AToMBI U MOJIeKyIbl. XUMHYECKHA 31eMeHT. [IpocTeie 3
10 |u CJIOKHBIE  BEIIlECTBA. OCHOBHBIE  KJIACCHI
HEOPraHMYeCKUX BEIIIECTB. Homenkmarypa
HEOPraHMYECKUX COCAMHEHUH.
Tema 2. Xumuueckan peakyus. 12
11, | Xumudeckas peakiys. Y CJIOBUS U IPU3HAKK 2
12 | mpoTekaHHsI XUMUYECKHUX PEAKITUNA. X UMHIECCKUE
ypaBHeHUs. CoXpaHEHUE MACChI BEIIECTB IIPH
XUMHUYECKUX PEAKITUSIX.
13, | Kiraccudukanuss XaMUYECKUX PEaKIUi 1O Pa3IuuHbIM 2
14 | mpu3HaKaM: YHCIy U COCTaBY UCXOJHBIX U
MOJTYYCHHBIX BEIIECTB, U3MEHEHUIO CTCTICHEH
OKHCJICHUS XUMUYECKUX 3JIEMEHTOB, MOTJIOMICHUIO U
BBIJICTICHUIO SHEPTHH.
15, | DAEKTPONUTHI U HEINEKTPOIIUTHI. 2
16 | KatroHbI 1 aHHOHBI. DJIEKTPOIUTHYCCKASL
JUCCOITMAINS KUCIIOT, IIEJI0OYeH U cosiel (CpeaHuX).
17, | Peakiuu HOHHOTO OOMEHA U YCTIOBUS MX 2
18 | ocymecTBieHuUs.
19- | OkucnUTEeTHLHO-BOCCTAHOBUTEIHHBIE PEAKIIHH. 4
22 | OKuCIUTENh U BOCCTAHOBUTEND.
Tema 3. dnemenmapnvie 0cHo6bl HeopzanuuecKkol
xumuu. Ilpedcmagnenun 06 opzanuueckux 18
eeujecmaeax.
23- | XuMudeckre CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB. 2
24
25- | XumMu4eckre cBOKWCTBA IPOCTHIX BEIIECTB- 2
26 | HEMETaJLIOB.
27- | XUMHYECKHE CBOMCTBA OKCHIOB: OCHOBHEBIX, 2
28 | aM(OTepHBIX, KUCIOTHBIX.




29- | XuMu4eckre CBOHCTBAa OCHOBAHUN. XMMHYECKUE 2
30 | cBO¥CTBa KUCIIOT.
31- | XuMuueckue CBOKWCTBA coJieil (CpeHHX). 2
32
33- | B3auMoCBs3b pa3IMYHBIX KJIACCOB HEOPTaHUYECKHIX 2
34 | BemiecTs.
35- | Yrieroaopoapl IpeaeiibHBIC U HeMIpeIeIbHbIC: METaH, 2
36 | sTaH, STUJICH, all€TUIIEH.
37- | Kucnopoicoaeprkaiiye BemecTBa: CnupThl (METaHOI, 2
38 | aTanod, TIMIIEpUH), KAPOOHOBBIE KUCIIOTHI (YKCYCHAS

U CTEapuHOBAas).
39- | broyloruYecKky BaKHBIC BENIECTBA: JKUPBI, OCIKH, 2
40 | yrneBosl.

Tema 4. Memoouvt no3nanus éewiecme u 22

XUMUYECKUX A6IeHUll. IKCnepumeHmaipHole

OCHOBbL XUMUU.
41- | IIpaBuna 6e30macHOl pabOTHI B IIKOJIBHOMN 3
43 | naboparopun. JlabopaTtopHas ocyaa u

obopynoBanue. Pa3aenenne cmeceit u 09MCTKa

BEIIECTR.
44- | OnpeneneHue xapaKkTepa Cpeibl pacTBOpa KUCIIOT U 3
46 | menovei ¢ MOMOIIBIO HHAUKATOPOB.

KauecTBeHHBIC peakIIiy Ha HOHBI B PACTBOPE

(xmopun-, cynabhar-kapOoHAT-MOHBI, HOH AMMOHHS).

[Tonydyenue razoo0pa3HbIx BemecTB. KauecTBeHHbBIE

peakiuu Ha ra3000pa3HbIe BEMIeCTBA (KUCIOPOI,

BOJIOPOJI, YTIICKUCIIBIN ra3, aMMHUAK).
47- | TlonydyeHue u U3y4yeHHUEe CBOWCTB M3yYEHHBIX KJIACCOB 2
48 | HEOpraHWYECKUX BEIICCTB.
49- | IlpoBeneHne pacyeToB Ha OCHOBE (hopMyTT U 4
52 | ypaBHEHU peaKIIuii.
53- | BreruncieHus MaccoBOM 10 XUMHUUYECKOT'O JIEMEHTA 2
54 | B BelIeCTRBE.
55- | Beruncnenus MaccoBOM J0JIM PAaCTBOPEHHOTO 3
57 | BemiecTBa B pacTBOPE.
58- | BrrunciaeHne KoJau4ecTBa BEIISCTBA, MACChl MITH 5
62 | oObema BelecTBa MO KOJIMYECTBY BEIIECTBA, MAcCe

Wi 00bEMY OJJHOTO M3 PEarcHTOB WU MPOYKTOB

pEaKIHH.

Tema 5. Xumus u yncusno. 6
63- | [IpoGiieMbl 6€30MIACHOTO MUCIOJIb30BaHUS BEILIECTB U 2
64 | XUMHUYECKUX pEaKIuii B TOBCEIHEBHOM JKU3HH.

XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl U eTo

MOCJIEICTBUSI.

YenoBek B MUpPE BEIIECTB, MATEPHAIIOB M XUMUYECKUX

peaKuuu.
65- | TpenupoBouHsblit Bapuant OI'D 4
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