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Pabouasi mporpamMma CocTaB/ieHa B COOTBETCTBUH C TpeboBaHUsMM [TpUMepHOI MporpaMMbl OCHOBHOTO 0011jero 00pa3oBaHus 110 XUMHUU U aBTOPCKOH
[Tporpammbl Kypca xumuu s 8-9 kmaccoB oOirjeobpa3oBarenbHbIX yupexxeHuii (6a3oBbiii ypoBenb) O.C. INabpuensiHa (2016 roga). Hacrosias
rporpaMma yuuThIBaeT peKoMeHjarmy [IpuMepHOM MporpaMMbl TI0 XWMHM [Jii OCHOBHOMW IIKOJbL(peecTp miporpamMMm OCHOBHOTO 001[ero
obpa3oBaHus)

Pabouast mporpamMMa 1o XMMHUHU KOHKPeTU3UPYeT MoioxKeHus: DyH1aMeHTaIbHOTO si/[pa CojiepyKaHust 00yUueHUst XMUMUH C YUETOM MEXKITPeIMEeTHBIX
CBsi3ell yueOHBIX TIPeIMETOB eCTeCTBEHHO-HAYYHOTO IMKJ/Ia; OTIpe/iesisieT T0CIe0BaTeIbHOCTh U3yUeHHs eIMHUL] COZIepyKaHusl 00yUeHHst XUMHUH U
¢dopmupoBaHus (pa3BUTHS) 00IMX YUeOHBIX U CTieLM(pUUeCcKUX MpeJMeTHbIX YMeHUH; TaéT OPUeHTUPOBOYHOE pacIipeZiesieHre yueOHOro BpeMeHH 110
pasfiesiaM U TeMaM Kypca.

Cojep>kaHue TIpOrpaMMbI HaTlpaB/ieHO Ha OCBOeHHe 3HaHWH U Ha OBJIaJleHre YMeHUsIMA Ha 0a30BOM YPOBHe, UTO COOTBETCTBYeT OCHOBHOM
obpa3zoBaresibHO rporpamMme 3akobsikuHckor COILL. OHa BK/TIOUYaeT BCe TeMbI, IpelyCMOTPeHHbIe (e/iepabHBIM TOCy1apCTBEHHBIM
obpa3oBaresibHbIM CTaHJAPTOM OCHOBHOTO 0011jero o6pa3oBaHusi 0 XMMHUY U aBTOPCKOM IporpaMmoii yueGHOro Kypca.

[TporpamMmMa Kypca « XUMHU» ITOCTPOEHA Ha OCHOBE KOHIIEHTPUUECKOW MO/Ie/TH, TIpelyCMaTpHBaloIIel TT0CTeNIeHHOe Pa3BUTHE U YT/TyO/ieHHe
TeopeTUUeCKUX MpeCcTaBAeHuI MPU JIMHEMHOM 03HAaKOMJIEHHWH C SMITMPUYEeCKUM MaTepuaioM

IanHasi paboyast mporpamMma ucrosb3yetcs B 2023-24 yueGHOM rofy AJist IperoJjaBaHust Kypca XuMud B 8 1 9. Pabouasi mporpaMmMa npoBepeHa Ha
COOTBETCTBHE CO/IeP>KaHMsI U TpeOOBaHUM K YPOBHIO MOATOTOBKH B cOoTBeTCTBUU ¢ POOII

Wcnonb3yetcss YMK O.C I'abpuensira.(2017-19 rox usganus)

1.Ilnanupyembie pe3y/IbTaTbl 0CBOEHHUs YUeOHOro nmpeaMeTa
[esitennbHOCTH 06pa30BaTe/IbHOTO yupesk/ieHust 0011iero obpasoBaHusi B 00yueHUM XUMHU I0/DKHA ObITh HarlpaB/ieHa Ha J0CTIKeHHe 00yuaroIuMUCs

a1eayrmnx JIMYHOCTHBIX Pe3y/IbTdTOB:



* B LIEHHOCTHO-OPHEHTAIIMOHHOM cdepe - UyBCTBO TOPJOCTH 32 POCCUICKYI0 XUMUUYECKYI0 HayKy, TyMaHU3M, OTHOLLIeHUe K TPy,
1e/IeyCTPeMJIeHHOCTb, CAMOKOHTPOJIb M CAMOOLIEHKa;

* B TPYZAO0BOM cepe - TOTOBHOCTb K 0CO3HAHHOMY BBIOODY Jla/bHeliIell 00pa3oBaTe/lbHOM TPaeKTOPUM;

3) B MoO3HaBaTe/bHOW (KOTHUTUBHOMW,UHTE/IEKTYaIbHOW) cepe —MOTHBALIMsI yUeHHsl, YMeHHe YIIpaBJsiTh CBOel Mo3HaBaTe/IbHOU
J1esiTeIbHOCThIO.

MeTanpeAMeTHLIMH pe3y/IbTaTaMH OCBOEHUS BBIITYCKHUKAaMU OCHOBHOM I1IKOJTbI TIPOrPaMMBI 110 XUMHWH SIBJISTFOTCS:

*  RgieHVe YHUBEPCTEHBIMY ECTECTBEHHO-HAYUHBIMI (TI0CO0AMM JIESTTE/IRHOCTY HaOMHO/ieHYiE, VBMiEpeHYie, SKTIeDHVEHT, yueOHOe MCUIENOBaHYiE TIPMMeHeH e OCHOBHBIX
MeTOZIOB M03HaHUs (CUCTeMHO-UH(OPMAaL[MOHHBIN aHaIn3, MOJeIMPOBaHKe) [Jisl U3yUeHHsl Pa3/IMUHbIX CTOPOH OKPY»Karolleil JeliCTBUTeTbHOCTH;

*  HCII0/Ib30BaHKWEe YHHUBEPCAbHBIX CTIOCOO0B /IesITe/TbHOCTH TI0 PelleH 0 MPOo0/ieM ¥ OCHOBHBIX UHTE/UIEKTYa/IbHBIX OTepalivii: UCII0/hb30BaHue
OCHOBHBIX UHTEJIEKTYa/IbHBIX OTepaliyii: (hopMy/IMpOBaHKe TMITOTe3, aHA/IM3 U CUHTEe3, CpPaBHEHKe, 000011IeHHe, CUCTeMAaTH3al¥sl, BbISIB/IEHHE
TPUUKMHHO-C/Ie/ICTBEHHBIX CBsI3eM, TIOMCK aHa/IOTOB,;

* yMeHHe TreHepUpOBaTh WeH U OTIPeJeNisiTh CPeICTBa, HeOOX0UMBbIe [T UX peaTru3aliii;

* yMeHWe OTpe/eJIsATh LIe/IU U 3a/]auH /IesiTe/TbHOCTH, BBIOMpATh CPe/ICTBA Pear3alivu 1eJd ¥ PUMEHSITh UX Ha TIPAKTHKE;

*  HCMO/b30BaHKE Pa3/TMUHBIX UCTOYHUKOB [Ijisl TIOJTYUeHHs XUMUUYeCKOW UH(OopMaLiuu.

IIpeaMeTHBIMH pe3y/IbTaTaMH OCBOEHUsI BbIITyCKHUKAMK OCHOBHOM IITKOJTbI IIPOTPAaMMBbI TI0 XUMHH SIBJISTFOTCS:
1 B no3HaBarenibHOM cdepe:

- 1aBaTh OTpe/ie/ieHUsi U3yUeHHbIX TTOHSATUM: Bell[eCTBO (XMMUUYECKUM 3/1eMeHT, aTOM, MOH, MOJIeKy/ia, KpUCTasyTnueckas pelieTka, BeleCTBO, TIPOCThIe
Y CJIOXKHbBIE BelllecTBa, XMMuueckast GopMysia, OTHOCUTe/IbHAsi aTOMHasi Macca, OTHOCUTe/IbHasi MOJIeKYJ/IsIpHasi Macca, BaJIeHTHOCTb, OKCH/IbI, KUCJIOTHI,
OCHOBaHWUs1, COMM, aM(OTePHOCTb, UHAUKATOP, TIePUOIUUeCKHH 3aK0H, Tleprofudeckasi CHCTeMa, Tieproinueckas Tab/uila, U30TOMbI, XUMHUUeCKast CBSI3b,
3/IEKTPOOTPULIATE/ILHOCTh, CTeTIeHb OKUC/IEHUS], 3/IEKTPOJIUT); XUMUUeCKasi peakiys (XMMHUYeCKoe ypaBHeHHe, TeHeTHUecKast CBsi3b, OKHC/IeHe,
BOCCTaHOBJIEHHE, 37IEKTPOJIUTUYECKAsT AUCCOLIMAIIHS, CKOPOCTh XUMHUYECKOM peakIiin);

- (hopmyniupoBaTh nepuoaryeckuid 3akoH [1.M1.MeH/jeneeBa U pacKpbIBaTh €ro CMbICT;



- OIMMCBIBATh J€MOHCTPALIMOHHBIE 1 CAMOCTOATE/IbHO IMTPOBEAeHHbIE SKCII€EPUMEHThI, UCII0/Ib3YyA AJid 3TOr0o €CTeCTBeHHbIM (pYCCKHﬁ, pO,Z[HOfI) A3bIK U

A3BIK XUMHH;
- OITMCBIBATH U Pa3/IN4dTb U3YUEHHbIE K/1IdCChl HEOPraHUYEeCKHUX COEAHHEHHﬁ, MPOCTHIE U CJIOXKHBIE BeIleCTBd, XUMHWUEeCKHe pedKLIH;

- KJ1acCU(UIIUPOBaTh W3yUeHHbIe 00bEKTHI U SIBIEHUS;
- HabJTFO/IaTh IEMOHCTPUPYEMbIE ¥ CAMOCTOSITE/THHO TTPOBOZIMMBIE OTThIThI, XUMHUUECKHEe PeaKIIiH, TIPOTEKAIOIIHe B IPUPO/IE U B OBITY;

- AeJ1IaTb BBIBOJAbBI 1 YMO3dK/IFOU€HHUA U3 Ha6]'II-O'Z[6HI/II\/JI, N3yUYEHHbIX XUMHWYECKUX BaKOHOMepHOCTeﬁ, TMPOrHO3MPOBATH CBOMCTBa HEN3yUYE€HHbIX BELIeCTB

T10 aHAJIOTHU CO CBOMCTBaMHU M3yUYeHHBIX;
- CTPYKTYpUPOBaTh U3y4eHHbIM MaTepyal U XUMAYeCKyt0 MH(GOpMaLMIO, OyYeHHY0 U3 APyTryuX UCTOYHUKOB;

- MO/Ie/IMPOBaTh CTPOEHHe aTOMOB 3/IeMEHTOB IIEPBOTO - TPEThero Mepruo/i0B, CTPOeHKe MPOCTeMILINX MOJIEKYI.

2. B 11eHHOCTHO-OpHeHTaLIMOHHOM cdepe:
- aHA/IM3MPOBATh U OLIEHWBATh MOC/Ie/ICTBUS [/ OKPY»Katoiilel cpefibl ObITOBOM M MIPOM3BOCTBEHHOM /leATeTbHOCTH Ue/ioBeKa, CBI3aHHOM C

riepepabOTKOI BeIIeCTs;
- Pa3BSICHATH Ha MpUMepax (PUBOAUTH TPUMEPHI, TIOATBEP)K/JAI0II[1e) MaTepHaTbHOe eJIMHCTBO U B3aUMOCBSI3b KOMITOHEHTOB >KUBOW M HEXKUBOM

MPpUPOAbI 1 4EJIOBEKA KdK BA’)KHYHO UdCTb3TOI'O € JUHCTBA,
- CTPOUTH CBOE MoBeJeHre B COOTBETCTBUM C TIPUHLUIIAMUA 6epe>KHoro OTHOILLIEHMA K TIpUPOJeE.

3. B TpynoBoii cepe:

- IIJIAHUPOBATb W MPOBOJWTDH XUMHAYEeCKUIN 3KCIIEPUMEHT,
- HCIIO0JIB30BATh BEILIECTBd B COOTBETCTBUU C UX MMPpeAHA3HAUYEHNEM U CBOIZCTB&MI/I, OIMMCAHHBIMHU B UHCTPYKLUAX 110 TIPUMEHEHUTIO.

4. B cdepe 6e3omacHOCTH KU3He eI TeTbHOCTU:
- OKa3bIBaThb TIePBYIO MOMOIIb TTPU OTPaBJIEHUSIX, 0XKOTaX U APYTUX TPaBMax, CBS3aHHbBIX C BellleCTBaMU U 1ab0paTOPHBIM 000pYZI0BaHHEM.

udposrkie odpa3oBaTe/IbHbIE PeCypPChl 0 XUMUK: Martepuasibl 0 BCeM MpeAMeTaM:
denepa/bHBIN 1[eHTP MH(MOPMAIIMOHHO-00pa30BaTe/IbHBIX pecypcoB_ http://fcior.edu.ru


http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html

EquHast KosuteKiyst 1dpoBbIX 00pa30BaTeIbHBIX PeCypPCOB:

http://school-collection.edu.ru/

VHTepHeT ypoKH T0 BceM TipeAiMeTaMm: http://interneturok.ru

BuptyasnbHas 1abopaTopus 1o 6M0I0ruy U XUMUA

Xumus:

Enunas komnekuust LIOP http:/fcior.edu.ru/

Bupeoypoku ro xumuy, 7-11 i1

Xumust. Obpa3oBaTe/IbHbIN CalT AJIs IIIKOJILHUKOB http:/www.hemi.nsu.ru/

CripaBOYHUK IO XUMUH JIJIs1 LIKOJIbHUKOB. http://www.chemworld.narod.ru/referance.html

2. Cojep>kaHHe Kypca ¥ BH/IbI YUeOHO# AesiTeTbHOCTH. (8 K1acc)

Ne r/r1 | Ha3Banue Temsl (pa3zena).. BocnurarenbHbIi CopeprkaHue paszesna XapakTepuCTHKa BUIOB
KOMIIOHEHT JesITe/TbHOCTH yUalluxcsl.
O1ieHOYHbIe MaTepUasbl.

1 BBepenue (6 yacos) becena «Bknaf [Ipegmet xumuun. BeljecTsa. Ucrionb3yroT nipy XxapakTepucTrke
OTeUeCTBeHHBIX YUEHBIX B [IpeBpaiienus BemecTs. Pojib | BeljecTB MOHATHUSA: «aTOM»,
pa3BUTHE XUMUUECKOU XUMUU B KU3HU UesI0BeKa. «MOJIeKy1a», «XUMUUeCKUI
HayKu» Kpatkue cBefieHUsI IO UCTOPUU | 3/IEMEHT», «XUMUUYECKUW 3HaK, WU

Pa3BUTHA XUMHUMU. CHMMBOJI», «BeleCTBO», «IIPpOCTOe



http://school-collection.edu.ru/
http://interneturok.ru/
https://multiurok.ru/all-goto/?url=http://fcior.edu.ru/
https://multiurok.ru/all-goto/?url=http://www.hemi.nsu.ru/
https://multiurok.ru/all-goto/?url=http://www.chemworld.narod.ru/referance.html

OCHOBOIOJIOXKHUKY
OTeueCTBEHHOW XUMUU. 3HAKU
(cuMBOJIBI) XUMUUECKUX
ysemenToB. Tabsura /1. U.
MenpeneeBa. Xumuueckue
¢dbopmysbl. OTHOCUTE TbHAS
aTOMHas U MOJIeKy/IsipHast
Macchl. MaccoBast 1015
371eMeHTa B COeJUHeHUU

BeIIleCTBO», «CJIO’KHOE BeIlleCTBO»,
«CBOMCTBA BeILleCTB»,
«XUMHYeCKHe SIBJIeHUs»,
«(pusrueckuie siBIeHUSI»,
«K03(PPULIMEHTBI», «UHAEKCHI»,
«OTHOCHUTeJIbHAsI aTOMHasi Macca,
«OTHOCHUTeJ/IbHAsI MOJIeKY/IsIpHast
Macca», «MaccoBasi J0Jis
3/1eMeHTa»;

3HAIOT NpeJMeThbl U3yUeHHUs
eCTeCTBeHHOHAayYHbIX JIUCLIUIIIVH,
B TOM UHMCJie XUMUH; VICrOMb3yrOT
xummuueckue cumBosbl: Al,Ag, C,
Ca, C1, Cu, Fe, H, K, N, Mg, Na,
O, P, S, Si, Zn, ux Ha3BaHUs U
nipour3HoIienue; Knaccubuiupyior
Bell[eCTBa 10 COCTaBY Ha MPOCTbIe
Y CJIOXKHBIE; pa3/iiuath: Tesa U
Bell[eCTBa; XUMUUECKUI 3/IeMeHT U
TPOCTOE BeLeCTBO;

OnuceiBatoT: (POpPMbI
CyLL|eCTBOBaHUS XMMUYeCKUX
3/1eMeHTOB (CBOOO/HBIE aTOMBI,
IIPOCTBIE BeLeCTBa, C/I0)KHbIe
BelllecTBa); TabmuHyto hopmy
[Teproanuecko cUCTeMbl
XUMHUUECKUX 3/IEMEHTOB;
TIOJIO’KeHHe 3/ieMeHTa B Tabsuiie
. Y. MenpeneeBa, UCIIOIb3Ys
TMOHATHA «I1epuo», «rpyIiria»,
«TJIaBHas MOATrPyTa», «obouHast
MOATpyIiNa»; CBOVWCTBA BEL|eCTB
(TBepApBIX, KUAKUX,




ra3000pa3HbIX);

OOBSICHSIIOT CYLI[HOCTh
XMMUYECKUX SIBJIeHUH (C TOUKH
3peHust aTOMHO-MOJIEKYJISIPHOTO
yUeHHs1) U UX NPUHLUITHATbHOe
OT/InuYKMe OT (PU3NUYECKUX SIBJIEHUH;

XapakTepu3yroT: OCHOBHbIe
MeTO/bl U3yUYeHHs1 eCTeCTBEHHbIX
JQUCLMIIVH (HabsrofieH e,
5KCMepUMEeHT, MOZle/TMpPOBaHue);
BelLleCTBO I10 ero XUMHUYeCKOU
(dopMmyIie cornacHo IiaHy:
KauyeCTBeHHbI! COCTaB, THUI
Bell[eCTBa (IPOCTOe UM CJIOXKHOE),
KOJINYeCTBEHHBIN COCTaB,
OTHOCHTe/IbHasi MOJIeKY/IsipHast
Macca, COOTHOLIIeHHe MacC
3/1eMEHTOB B Bell|eCTBe, MacCOBbIe
JIOJIU 37IeMEeHTOB B BelljecTBe (/151
CJIO’KHBIX BeLL|eCTB); POJIb XUMHUU
(MONOXXUTeNbHYIO U
OTpHULIATE/IbHYI0) B )KU3HU
yesioBeKa, apryMeHTUPOBaTh CBOe
OTHOIIIEHHE K 3TOU rpobiieme;

BbIuKC/ISI0T OTHOCUTEJIBHYIO
MOJIEKYJIIPHYIO MacCy BelljecTBa U
MaCCOBYIO [JOJIF0 XUMUUECKOI0
371eMeHTa B COeIMHeHUSIX;

[TpoBosAT HAaOJTIOIEHNST CBOMCTB
Bell[eCTB U sSIBJIEHUH,
TIPOMCXOJSIINX C BelljeCTBaMuy;




Cobro/1at0T MpaBuIa TeEXHUKH
0e30I1aCHOCTH TIPH TTPOBeIeHUH
HabmroeHni 1 1abopaTOPHBIX
pabor.

Koumponabnas paboma Nel

Temal: ATOMBI XHMHUYECKHX
3/1eMeHTOB (9 uacoB)

Coo0r111eHHs 0 YUEHBIX
XMUMHUKAaX. YUUMCS CTyIIaTh

JIpyrux.

OcHOBHBIe CBeIeHUS O
cTpoeHur atoMoB. CocTaB
aTOMHBIX Si/iep: TIPOTOHBI U
HEWUTPOHBI. MI30TOMBI
AneKTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000/10UeK
aTomoB 31eMeHTOB Ne 1 — 20
B Tabsuiie [. V1. MeHzeneesa.
Merannivueckure u
HeMeTa/lTnyeckre CBONCTBA
371eMeHTOB. VI3MeHeHue
CBOMNCTB XUMHUYECKUX
3J1eMEeHTOB M0 TPyIinaM 1
nepuogaMm. MloHHast
XUMHYeCKasi CBsI3b.
KoBaneHTHast HenosisipHast
XUMHYeCKasi CBsI3b.
OJIeKTPOOTPHULIATE/TIbHOCTb.
KoBaneHnTtHas nosnsipHas
xuMHueckas. MeTannueckas
XUMHYeCKasi CBsI3b.

Hcrosb3yroT 1IpyU XapakTepucTUKe
aTOMOB TIOHATHUS: «TIPOTOH»,
«HEUTPOH», «3JIEKTPOH»,
«XUMHYECKHN 371eEMEeHT»,
«MdCCOBOe€e UHMC/I0», «HU30TOII»,
«37IeKTPOHHBIN CJI0N»,
«3HepreTUYeCKUil YpOBEHb»,
«3JIEMEeHThI-MeTaJl/IbD»,
«37IeMeHTbI-HeMeTaJlIbl»; TIPU
XapaKTepUCTHUKe BellleCTB MTOHATHUS
«HMOHHAas CBA3b», «MOHBbI»,
«KOBaJIeHTHas! HeTloJIsipHasi CBSI3b»,
«KOBaJ/IeHTHas I10JIsIpHasi CBSI3b»,
«37IeKTPOOTPULIATE/IbBHOCTDY,
«BaJIEHTHOCTb», «MeTa/UThueCKast
CBSI3b»,

OnuceIBaOT COCTaB U CTPOEHUE
aTOMOB 3JIEMEHTOB C
NOpsAKOBBIMU HOMepaMy 1—20 B
[Teproanuecko cucTeme
XMMUYeCKUXx 3eMeHToB /1. U.
MeHpeneeBa;

CoOCTaB/ISIIOT CXEeMbI
pacripe/ieJieHUsi 37IEKTPOHOB T10
3/71eKTPOHHBIM CJI0SIM B
37IEKTPOHHOM 000/I0UKe aTOMOB;




cxeMbl 00pa30BaHUsI pa3HbIX THUIIOB
XUMHUYEeCKOW CBSI3U (MOHHOM,
KOBa/IeHTHOM, MeTa/lJInueCKOo);

OOBSICHSIIOT 3aKOHOMEPHOCTU
M3MeHeHUsT CBOUCTB XUMUYeCKUX
3/1eMeHTOB (3apsiZioB sifiep aTOMOB,
YKC/ia 37IeKTPOHOB Ha BHEIIIHEM
3JIeKTPOHHOM CJI0€, UHCIIO0
3aroJTHsIeMbIX 3JIEKTPOHHBIX CJIOEB,
pajuyc aToma,
3JIEKTPOOTPULIATETHOCTD,
MeTa/uInyecKue 1
HeMeTa/l/Tnueckre CBONCTBA) B
repuoziax u rpyrax (r/iaBHbIX
noarpynnax) Ileproanueckoit
CUCTeMbl XUMUUECKHX 37IeMeHTOB
L. Y. MeHpeneeBa ¢ TOYKU 3peHUS
TeOpPUU CTPOEHHs aTOMa;

CpaBHUMBaIOT CBOMCTBA aTOMOB
XUMHUYECKUX 3JIEMEHTOB,
HaxOZSIIMXCS B OJHOM Nepuo/e
VITU [J1aBHOM TIOATpyTIIie
[Teprognueckoii CUCTeMBbI
XUMHUYeCKUX 371emeHTOB /1. N.
MeHnpeneeBa (3aps0B sifiep
aTOMOB, YHCJ/Ia 3/IEKTPOHOB Ha
BHeILIHEeM 3/IEKTPOHHOM CJI0e,
YMCJIO 3aTI0JIHSIeMBIX 3JIEKTPOHHBIX
CJ1I0€eB, paZiuyC aToMa,
3/1IeKTPOOTPULIATE/IbHOCTD,
MeTa/uUInuecKue u
HeMeTa/UInyeCcKre CBOMCTBA);




JarT XapakTepuCTUKY
XUMHWYECKUX 3JIEMEHTOB I10 UX
1oJ10>keHuto B [Tepuoguueckon
cUCTeMe XMMUUYEeCKUX 3/1eMeHTOB
. Y. MenpeneeBa (XMMHUYeCKUAN
3HaK, MOPSJKOBbIA HOMeED, [Ieprof,
TpyIIna, NoArpymnia,
OTHOCHTe/IbHasi aTOMHasl Macca,
CTpOeHHe aToMa — 3apsj s7pa,
YKC/I0 IPOTOHOB M HEMTPOHOB B
spe, 0011ee YUC/IO 3IeKTPOHOB,
pacripe/ieieH1e 371eKTPOHOB 110
3J1IEKTPOHHBIM CJI0SIM);
OnpefiensIFOT TUI XUMUUECKOU
CBsI3U 110 ()OpMYy/Jie BelllecTBa;
[TpruBOAAT pHMepHI BelecTB C
Pa3HbIMU TUTNIAMU XUMHUYeCKOMH
CBSI3Y;

XapakTepusyrT MeXaHU3Mbl
oOpa3oBaHMsI KOBaJIEHTHOMN CBSI3U
(oOMeHHBIH), MIOHHOM CBSI3H,
MEeTaJITNueCKOM CBSA3Y;

YcTaHaBIMBAIOT TIPUUMHHO-
C/IeICTBEHHbBIE CBSI3HU: COCTAaB
BeIIleCTBa — THUI XUMHUECKOU
CBSI3U;

CocraBnsitoT HopMyIbl OMHAPHBIX
CoeJJIHeHHH 10 BaJIeHTHOCTY;

HaXO/UTh BaJIEHTHOCTb 3JIEMEHTOB
1o popmysie GUHapHOTO
coelUHeHUs..




Koumponabuas paboma Ne2
(eHympuwKo1bHbIll
MOHUMOPUHR)

Tema2: IIpocrhie
BeiecTsa (6u)

Hoknanaer «O 6e30macHOM
WCTI0/Tb30BaHUHU
XVMHUUYECKHUX BeIeCTB B
ObITY. YUUMCsi caMOOL|eHKe.

[IpocTeie BeljecTBa-MeTaslIbI
IIpocTtsle BeliecTBa-
HeMeTaJl/Ibl, UX CPaBHEHHe C
MeTa/ulaMU. AJIJIOTPONUSL.
KommuectBo BelijecTsa.
MovisipHbiii 00BEM
ra3000pa3HbIX BeIecT.B
Perienue 3agau ¢
VICII0J/Ib30BaHVeM TIOHATUN
«KOJIMYEeCTBO BeLecTBa»,
«TIOCTOsIHHAsA ABOTazipo»,
«MOJIAAIpDHadA Macca»,
«MOJISIPHBIA 00BEM Ta30B»

Wcnone3yroT npu XxapakTepucTUKe
Bell[eCTB MMOHATHUS: «MeTaJl/Tbl»,
«TJTACTUYHOCTHY,
«TETIOMPOBOAHOCTL»,
«371eKTPONPOBOAHOCTDY,
«HEMeTaJl/Tbl», «a/I/TIOTPOTUS»,
«aJIJIOTPOTHbIE BU/IOM3MEHEeHUS,
WU MOA(PUKALIAN»;

OnuchIBarOT MOJIOXKEHHe
3/1eMeHTOB-MEeTa/lJIOB U
3/7IeMeHTOB- HeMeTaJlJIOB B
[Teproguueckoyi cucteme
XUMUUECKUX 3y1emeHToB [. 1.
MeHngeneeRa;

Knaccuguimpytot npocTeie
BellleCTBa Ha MeTaJUIbl U
HeMeTasl/lbl, 3/IeMEHTBI;

OHPEAEIIFIIOT MPpHUHAAJIE’)KHOCTDb
HeOopraHn4eCKuXx BellecCTB K
OJHOMY M3 U3YUEHHBIX K/IdCCOB —
MeTaJ/lJIbl 1 HeMeTaJl/Ibl;

,HOKEBLIB&I'OT OTHOCHUTE/IbBHOCTb
AejiIeHrs IPOCThIX BEIeCTB Ha
MeTaJ/1JIbl 1 HeMeTaJl/Ibl;

XapakTepu3yoT 001iue
¢bu3nyecKre CBOWCTBA METAJI/IOB;
yCTaHaBJ/IMBaTh PUUMHHO-




C/1IeJCTBeHHbIE CBA3U MEXIY
CTPOE€HHEM aTOMa 1 XUMHUECKOU
CBA3BIO B IIPOCTBIX BeIeCTBAX —
MeTa/1/laX 1 HeMeTa/l/IaX,

OOBsACHAIOT MHOTOOOpasue
TIPOCTBIX BEIIeCTB TAKUM
(dhakTOpoM, Kak aiJIoTPOIHS;

OnMChIBAIOT CBOMCTBA BeIeCTB (Ha
Tip¥Mepax MpOCThIX BelecTB —-
METaJIIOB ¥ HEMETaJlJIOB);

Cobro1at0T MpaBuia TeEXHUKH
0e30I1aCHOCTH TIPH MTPOBeIeHHH
Habr0ieHni 1 1abopaTOPHBIX
OTTBITOB;

Wcnosnb3yroT npu pellieHnu
pacyeTHbIX 3aay4 [IOHATUS:
«KOJIM4YeCTBO BeljeCTBa», «MOJIb»,
«TIOCTOSIHHAs1 ABOTaZipo»,
«MOJISIpHAst Macca», «MOJISIPHBINA
00beM ra3oB», «HOPMajbHbIe
YCIOBUS»

IIpoBoaAT pacyeTsl €
VICTI0/Ib30BaHUEM MOHSATHUM:
«KOJINYeCTBO Bel|eCTBa»,
«MOJISIpHast Macca», «MOJISIPHbIN
00BbeM rasoB», «IIOCTOSTHHAS
ABorazapo».

KoumpoabHnas paboma Ne3

Tema 3. Coegunenust
XHMHYECKHX

Yuumcst paboTath B
COCTaBe I'PYMIIbI,

CreneHb okucaeHus1. OCHOBBI
HOMEHK/IATyPbl OMHAPHBIX

Vcrnonib3ytoT Npyu XapakTepuCcTUKe
BeII[eCTB MOHSITUSI: «CTelleHb




3/1eMeHTOB (15u)

pacrpesiesnisieM pOJIH.
Bbi6upaem CBOIO pOJIb.

coeriHeHUU. OKCUbI
OcHoBanust. Kuciotel. Comu
KaK TPOU3BO/IHbIE KUC/IOT U
OCHOBaHMM. . AMOpGHbIe U
KpUCTa/I/TMUeCcKre BelecTBa.
UucThle BelllecTBa U CMeCH.
MaccoBasi u 00beMHast 01
KOMITOHEHTOB B CMECH.
Pacuetsl, cBsI3aHHBIE C
MOHATHUEM «O0JIs».
OG6o011IeHMe U CUCTeMAaTH3al[Us
3HaHU 1o TeMe «CoeJuHeHus
XUMHUYECKUX 37IEMEHTOBY.

OKHCJIEHUS», «BAaJIeHTHOCTb»,
«OKCHUIB», «OCHOBaHUSI»,
«I1ej04n», «kayeCTBeHHasd
Peakivs», «MHAUKATOP»,
«KHUCJIOTBD»,
«KHUCJIOPOZICO/ieprKaLLue
KHCJIOTBD», «0eCKUCIOpOJHbIe
KUCJIOThI», «KUCTIOTHAsI Cpefia»,
«lL[e/I0UHast cpefia», «HeuTpaibHast
cpena», «wkana pH», «com»,
«amop(HbIe BelllecTBa»,
«KpUCTa/I/IMYeCKye BelleCcTBa»,
«KpUCTa/lJIM4ecKas pelleTka»,
«VOHHas KpUCTainyecKas
pelleTKa», «aTOMHast
KpUCTa/UTMUeCcKas peleTka»,
«MOJIEKY/ISIpDHast KpUCTalJIn4yecKast
peleTKa», «MeTajmuecKast
KpUCTa/I/IMYecKas pelleTka»,
«CMeCH»,

Knaccuduiupytot cioxHbie
HeopraHuuecKue BelecTBa o
COCTaBY Ha OKCH/IbI, OCHOBaHUSI,
KUCJIOTHI U COJIM; OCHOBaHUS,
KHC/IOTBI ¥ COJIU TIO
PacTBOPUMOCTH B BO/Ie; KUC/IOTHI
TI0 OCHOBHOCTH Y COZIep>KaHUO
KHCI0POAa;

Ornipezie/iitOT NPUHA/IIEXXHOCTD
HeOpraHUueCKHX BellecTB K
O/IHOMY M3 M3yUYeHHBIX K/IaCCOB
(oKcufbl, 1eTyure BOAOPO/HbIE
coe/IMHeHUsI, OCHOBaHWsl, KUCJIOTHI,




coJn) 1o dopmyiie;

OnuChIBalOT CBOMCTBA OT/E/TbHBIX
ripe/icTaBUTe/IeN OKCUIOB (Ha
nip¥Mepe BO/IbI, YIJIEKUC/IOTO ra3a,
HeralleHOW W3BeCTH), IeTyUrx
BOJIOPO/IHBIX COe/JMHEeHUN (Ha
nprMepe XJI0POBOZIOpO/ia U
aMMuaka), OCHOBaHUM (Ha
npyUMepe THAPOKCU/IOB HaTpus,
KaJIus M KanbLiys), KUC/IOT (Ha
ripuMepe CepHOM KUC/IOThI) U
coJjiei (Ha mpuMepe XJI0pUz,
HaTpusi, KapOoHaTa KasbLus,
docdara kanbLys);

OmnpeensitoT BaJIeHTHOCTb U
CTeIeHb OKUC/IeHHUS 3/IEMEHTOB B
BeII[eCTBaX;COCTABJISIOT (POPMY/IbI
OKCH/IOB, OCHOBaHHWH, KMCJIOT U
comeii 1o UIJIEeHTHOCTSIM U
CTeIeHsIM OKUC/IeHHUs 3JIEMEHTOB, a
TaK)Ke 3apsifiaM HOHOB, YKa3aHHBLIM
B Tab/Mile paCTBOPUMOCTU KUCIIOT,
OCHOBAHUM U COJIel;

CoCTaB/IsIIOT Ha3BaHHUS OKCHJIOB,
OCHOBAHWM, KMCJIOT U COJIeH;
CpaBHMBATh BaJIEHTHOCTb U
CTeTeHb OKHUCIEHUST; OKCH/IBI,
OCHOBaHMSsIa, KUC/IOTHI ¥ COJIU T10
COCTaBY;UCTO/B3YIOT TabHILy
PacTBOPUMOCTH /IS OTIpe/ie/IeHusT
pac- MOPUMOCTH BeIlleCTB;

Y cTaHaBIMBaKOT reHeTU4YeCKYHr0




CBS13b MEXKY OKCUZIOM U
TMIPOKCHIOM ¥ Ha060pOT;
TIPUYMHHO-C/IeICTBEHHBIE CBSI3U
MEXXJy CTPOeHHEM aToMa,
XUMUYECKOH CBSI3bIO U TUTIOM
KPUCTa/IZTMUeCKOU pelieTKy
XUMUAYECKUX COeIMHEHHI;

XapakTepusyroT aTOMHbIE,
MOJIeKY/IsIpHbIEe, NOHHbIE
MeTa/uInyecKre KpUcTaainueckye
pelLLeTKH; CpeJly pacTBopa C
TIOMOILL{bIO 1IKa/Tbl pH; IpUBOAUTST
Tl pYMephbl BeleCTB C pa3HbIMU
TUTAaMU KPUCTaJTIUeCKOU
pelLLeTKY;

[TpoBosAT HAaOMIOEHYS 3a
CBOMCTBaMH BEIIECTB U
SIBJIEHUSIMU, TIPOUCXOSIUMU C
BellleCTBaMH;

Co06/r0/1ar0T MpaBU/Ia TEXHUKU
6e30macHOCTY TIPY TIPOBEIEHUU
HaO/TI0ZIeHUH U OIbITOB,

WccnenyroT cpefy pacTBopa C
TIOMOIIIbI0 UH/JUKATOPOB;
9KCIePUMEHTA/IbHO Pa3nyaTh
KHCJIOTBI U 1I]eJI0UH, MT0JTb3YSICh
WH/JUKaTOpaMy;

M crions3yroT Npy pelleHuu

PAaCUETHBIX 3a4a4 MMOHATHUA «MdCCO-

Had 00Jid 37IeMeHTa B BellleCTBe»,
«MdCCOBa# 0Jid paCTBOPEHHOI'O




BeIlleCcTBa», «00beMHast [0t
ra3o00pa3HOTo BellecTBa»;

ITpoBogAT pacyeTsl C
WCII0/Ib30BaHKEeM TOHSITUM
«MaccoBas 10711 3JIeMeHTa B
BellleCTBe», «MaccoBasi [j0Jis
PacTBOPEHHOI'O BellleCTBa»,
«00ObeMHast 107151 Tra3000pa3HOro
BeLL|CTB

CocCTaB/sII0T Ha OCHOBe TeKCTa
TabJIMLIBI, B TOM UHC/Ie C TIPUMeHe-
11 HeM cpeactB U KT;miog
PYKOBO/ZICTBOM YUUTEJIsi IPOBOJAST
oriocpeIoBaHHOe Ha0JTI0/IeHre;TIo]
PYKOBO/ICTBOM YUUTeJIsk
0(OpMIJISIFOT OTUET, BK/TFOUAIOLIUIA
onucaHue SKCIiepuMeHTa, ero
pe3y/bTaToB, BHIBOJOB;

OcCy11ecTB/SIOT UHAYKTUBHOE
0006111eHMe (0T e JUHUYHOTO
JIOCTOBEPHOTO K 0011ieMy
BEpPOSITHOCTHOMY), T. €.
OTIpe/e/IATh O0IIHe CYIleCTBeHHbIE
TIPU3HAKH IBYX U O0Jiee 00HEKTOB
Y (UKCUPOBaTh UX B (popme
TIOHSATHUS WU CY>KIeHUS;

OCyIIeCTBISIIOT [1eJYKTUBHOE
0600611ieHue (TIoBeIeHre
eJUHUY- , HOTO JOCTOBEPHOT'O O/
obl1iee JOCTOBEPHOE), T. €.
aKTya/IM3UPOBATh MTOHATHE WU
CY’>K/IEHHE, U OTOXK/ECTBJISATh C




HUM COOTBETCTBYIOLIHE
CyILleCTBEeHHbIE MTPHU3HAKH O/JHOTO
wiu Oosiee 0OBLEKTOB; OTIPe/esSTh
acriekT Knaccudukalyy,
OCYILL[eCTB/ISATh K/1aCCU(PUKALIUIO;

3HaIOT U UCTO/b3YIOT Pa3/IMUHbIe
(dhopMBI TIpeicTaBIeHUs
KJ/IaCCU(UKaLU.

KoumposabHnas paboma Ne4
«CoeOuHeHUs1 XuMUu4ecKux
3/1eMeHMo8 (6HymMpuUWKO/AbHbIU
MOHUMOPUHR2)

Tema 4. 3MmeHeHus,
MPOUCXO/ISIIIHE C
BemecTBaMu (12 u)

HOucnyT «3aueM XMMUKY
3HaTh MaTeMaTuKy U
¢br3MKy» Yuumcs
TOJIEPAHTHOCTH.

du3nyeckue sBJIeHUs.
Pa3penenue cmecei.
XuMHUYeCKre SIBJIEHUS.
YcnoBusa U npyusHaKu
MPOTeKaHUsl XUMUYECKUX
peakiii. 3aKOH COXpaHeHUs!
MacChl BelecTB. XUMHUYeCKue
ypaBHeHus1. PacueTsl o
XUMUYECKUM

ypaBHeHUsiM. Peakiuu
pasnoxxenus. [ToHsiTHe O
CKOPOCTU XUMHYECKOH
peakLyy U KaTaau3aTopax.

Peakuuu coenuHenus.
Lenouku nepexonoB. Peakuuu
3aMelleHus. P akTHBHOCTU
MeTaJ/l/IoB.

VCrionb3yoT Mpy XapaKTepUCTHKE
BEL[eCTB MOHSTHS:
«TUCTH/UISIL[AST», «ITePErOHKa,
«KPHUCTa/INN3aLKs»,
«BBITIADUBaHKE»,
«(pUNILTPOBAHKE», «BO3TOHKA, U/
CyOnMMalust», «0OTCTauBAHHEY,
«11eHTPU(YTUPOBAHUEY,
«XUMHYeCKast peakLysi»,
«XMMHUeCKOe ypaBHeHHe»,
«PeaKLUH COeTUHEeHUs», «PeaKLuH
Pa3IoKeHUs», «peakijui 00MeHa»,
«PeaKLMH 3aMellleHNs1», «PeaKLuH
HeuTpaau3aLumn», «3K-
IOTePMHUUECKHe peakLfn»,
«3HZIOTEPMHUUECKHE PeaKIUn»,
«PeaKLU¥ TOpeHusI»,




Peaxiuu oomena. ITpaBusio
Bbepronne . Turbl XUMUUECKUX
peakLyii Ha IpuMepe CBOMCTB
BozbI. [loHsATHE O THApOM3e.

«KaTajiM3aTophl», «(hepMeHTbI»,
«0bpaTUMBbIe peakIum»,
«HeoOpaTUMbIe peaKIu»,
«KaTaJIMTUYeCcKue peakLjumn»,
*'leKkaTaMTU4YeCcKye peakLiun»,
«ps1J, aKTUBHOCTU MeTaJl/IOB»,
«TUAPOJIU3»;

¥YcTaHaB/IMBalOT MIPUUUHHO-
C/ieICTBEHHbIE CBSI3U MEXAY
(hr3MYeCKMU CBOWMCTBaMU
BeII[eCTB U CITIOCOOOM pasziesieHust
cMecei;

OOBSICHSIIOT 3aKOH COXpPaHEHUA
MAaCCBI BeI[eCTB C TOUKU 3peHUs
dTOMHO-MOJIEKYJ/IAPDHOI'O YUEHU;

CocCTaB/sitOT ypaBHEHHUSs
XUMHUYECKUX PeakLiii Ha OCHOBE
3aKOHAa COXPaHeHUsI MaCChl
BellleCTB;

OnuceIBalOT peakLyu C OMOLLbIO
€CTeCTBEeHHOT0 (PyCCKOro Uin
POJHOTO) s3bIKA U S13bIKa XUMUU;

Knaccuduimpyror xummueckre
peakLuy 10 YMCITy U COCTaBy
VICXO/HBIX BeleCTB U NPO/[YKTOB
peakliyy; TerjioBoMy 3 QeKxTy;
HarpaBJ/IeHHI0 MPOTeKaHUs
peakLjy; y4acTHIO KaTalu3aTopa;

HWcronb3ytoT Tabuiyy
PacTBOPUMOCTH [1J1s OTIpe/ie/ieHUst
BO3MOXXHOCTH MPOTEKaHUsI




peakiyii 0OMeHa;
371eKTPOXUMUYECKUM Psi
HaNpsUKeHUH (aKTUBHOCTH)
MeTaJl/IOB /ISl OTipe/ie/ieHUst
BO3MO)KHOCTH MPOTEKaHUs
peakLuii MeXxly MeTasyilaMy 1
BO/IHBIMHM pacTBOpa U KUCJIOT U
coJieli;

HabnroaroT 1 Om1chIBaoT
TIPU3HAKU U YCIOBUS TeUEHHsI
XUMHUUECKUX peakiui, [earoT
BBIBO/Ibl HA OCHOBAHWUY aHa/IM3a
Ha0JTI0/IeHUH 3a 9KCTIePUMEHTOM,;

[IpoBogAT pacuetsl o
XUMHUYECKUM YpaBHEHUSIM Ha
Hax0’K/[eHHe KOJTMUeCTBa, MaCChl
WU 06beMa TIPOAIyKTa Peaki|uu 1o
KOJINYeCTBY, Macce Wil 00beMy
HCXO/IHOTO BellleCTBa; C
WICTIO/Tb30BaHUEM TTOHSATHUS «0JIsT»,
KOT/la UICXOIHOE BeIIleCcTBO /IaHO B
BH/le pacTBOpaA C 3a/laHHOU
MacCOBOM Zi0/ieli paCTBOPEHHOT'0
BelleCTBa WU COAEePIKUT
orpejie/IeHHYHO /10/TH0 TIpuMecei.

Konmpoabnas paboma Ne5

Tema 5. PacTBOpeHue.
PacrBopsl. CBoiicTBa
PacTBOPOB 3/IEKTPO/JIUTOB
(22 v)

YuuMcst B3aMMO/eNCTBUIO
Y BBIIBWKEHHIO THIIOTE3 B
X0/Ie XUMHUYeCKOro
9KCTIepUMEHTa.

PacTBopeHue Kak QU3MKo-
XUMUYeCKU Tporiecc.
PactBopuMOCTE. THIIBI
pPacTBOPOB .
ONeKTpoMThYecKas

Ncnonb3yroT nNpyu XapakTepUCTHKe
BeLL[eCTB MMOHATHS:
«OUCTUWIISILIUSI», «TIe€PErOHKa»,
«KPUCTaAJJIU3alUA»,
«BbIMIADUBAHUEY,
«(UIBTPOBAHKE», «BO3TOHKA, UIH




aucconuaiysi. OCHOBHBIE
T0JI0KEHUs1 TeOpUU
3J1eKTPOJIUTUUYECKOM
pucconuanumu. MlonHsle
ypaBHEHUS

peakuyii . KucioTsr:
K/accuduKalys U CBOWCTBa B
ceere. OCHOBaHUA:
K/accuduKalys U CBOWCTBA B
ceere T3/ . Okcuppr:
nacccuduKalys U CBOMCTBA.
Conu: knaccudvkauys u
cBoiicTBa B cBeTe TO/I.
I'eHeTHuecKasi CBSI3b MEXAY
KJIaCCaMU HeOpraHuJeCcKux
BeljecTB. OkuceHue U
BOCCTaHOBJIEHUE,
OKHCTUTEbHO
—BOCCTaHOBUTE/IbHbIE
peakLvu.

CocraBnenve ypaBHeHuit OBP
METO/IOM 3/IEKTPOHHOT0
OamaHca

CyO/MMalyist», «OTCTauBaHHE»,
«LIeHTpU(yrupoBaHUe»,
«XUMHYecKast peakLiyisi»,
«XUMHYeCcKoe YpaBHeHue»,
«PeaKivy COeIMHEHUSI», «PeaKIuu
pa3/oKeHUs», «peaklid oOMeHa»,
«peaKlvy 3aMelleHHsI», «PeaKIuu
HelTpanu3alun», «3K-
I0TepMUYeCKHe peakLun»,
«3H/IOTEPMUYECKHEe PeaKLun»,
«peakKlu ropeHus»,
«KaTa/ln3aTopbl», «hepMeHThI»,
«0bpaTuMbIe peakiun»,
«HeoOpaTUMbIe peakIvn»,
«KaTaJIMTUUeCKre peakLumn»,
*'reKaTajuTHUecKre peakium»,
«ps, aKTUBHOCTHU MeTaJ/IJIOB»,
«TUAPOJIN3»;

YcTaHaBIMBAKOT TIPUYMHHO-
C/ieICTBEHHbBIE CBSI3U MEXAY
(h13MYeCcKMU CBOMCTBAMH
BEIIeCTB U CII0COO0OM pa3zie/ieHust
cMecei;

OOBSICHSIIOT 3aKOH COXpaHeHHsT
MacChI BEILECTB C TOUKHU 3PEHUs
aTOMHO-MOJIEKYJIIPHOTO yUeHWUs;

CocCTaB/IAI0T YpaBHEeHUs
XUMHWYECKUX peakl|iii Ha OCHOBe
3aKOHA COXPAaHeHMs MacChbl
BellleCTB;

ONKCBHIBAIOT PeakIuy C MIOMOIIIBIO
eCTeCTBEHHOT0 (PyCCKOro Wiu




POJIHOTO) s13bIKa U SI3bIKa XUMUWY;

Knaccuuiupyrot XxuMuueckre
PeaKLIy 10 YHUC/Ty U COCTaBY
HCXO/HBIX Bell[eCTB U MPOAYKTOB
peakiuy; TeryioBoMy 3pQexTy;
HaTpaBJIeHUIO TIPOTeKAHHS
peaKlH; Y4aCcTHIO KaTalnu3aTopa;

Vicnonb3ytoT Tabmumiry
PacTBOPUMOCTH [I7Isl OTIpe/ie/ieHust
BO3MOXXHOCTH MPOTeKaHUsI
peakiuii ooMeHa;
371eKTPOXUMHUYECKUU P,
HarpsbkKeHul (aKTUBHOCTH)
METaJIIOB /IS OTIpeZie/IeHUsT
BO3MO)KHOCTH TPOTeKaHUS
peakiyii MeXXay MeTajlaMH U
BOJIHBIMH PaCcTBOpaMH KHC/IOT U
coJiel;

HabmoaroT 1 onuchIBaTh
TIPU3HAKU U YCJIOBUSI TEUEHHS
XMMHUYECKUX peakiui, [lenarot
BBIBO/IbI HA OCHOBAHWU aHa/M3a
HaO/MI0IeHNnH 3a SKCTIePUMEHTOM;

[TpoBOJSAT pacyeTsl 0
XUMUUECKUM ypaBHEeHUsIM Ha
HaXO0’KJieHre KOJIMYeCTBa, MacChl
uni o0beMa NpoIyKTa peakivy 1o
KOJIUUEeCTBY, Macce Uir 00beMy
WCXO/HOTO BelleCTBa; C
WCTIO/Ib30BaHUEM TIOHSTHS «J0JIsI»,
KOTI/la MICXOZHOe BellleCTBO /1aHO B
BHU/Ie PacTBOpA C 3a/|JaHHOM




MacCOBOH Zl0/1el paCTBOPEHHOI0
Bell[eCTBa WU COLEPIKUT
onpeJeseHHYH0 00 TIpUMecen.

Koumponabnas paboma Ne6
(eHympuwKo1bHbIl
MOHUMOPUH?2)

- IloypouyHoe n/IaHHPOBaHHe MaTepHasa:

Tema ypoka.

CojepkaHue marepuana HemoHcTpatusi. JlabopaTopHbie
OTIBbITHI

BBejenne B Kypc xumui (6 yacosn)

IIpegmeTt xumMyKn. X¥UMHUUYECKHE SIBIEHUS.
[TpocTeie v cnoxHble Bemectsa. CBOMCTBa
BettiecTB. JlabopamopHbiii onbim Ne1
CpagHeHue ceoticme mgépobix geujecma u
pacmeopos

Uto usyyaet xumus. XuMHUUYeCcKue sIBIeHus, UX OT/InYUe . Konnekius usenuii u3

ot ¢pusnueckux. HcTpykTax o Th B kabuHeTe Xumuu. cTeksa v amomuHus. [1.1.
[TpocTble U cnoxHbIe BemecTBa. CBOKCTBA BelLleCTB. BsaumogericTBre constHOU
XuMunueckuu 3semeHT. @OopMbI CyILleCTBOBAaHUS KUCJIOTBI C MPaMOPOM. 2.
XUMHUYECKOI'0 3/1eMeHTa. [TomyTHeHue U3BeCTKOBOMN

BO/IbL.( peaKLysi C YTJIeKUCTbIM
ra3om) JlabopamopHblil onbim
Ne1 Cpasnenue ceoticme
meépoblx geujecms u
pacmeopos

Wcropus pa3Butusa XuMuu. Posib XuMuu B
JKA3HU COBPEMEHHOI0 Yesl0BeKa U
ob1ectBa. /labopamopHbiii onbim Ne2
CpasHeHue ckopocmu ucnapeHust
00eK0/10Ha,800bl U cnupmd.

Buzeoposvk 0 pou XUMHUH. Mukposnaboparopus
JlabopamopHbiii onbim Ne2
CpagHeHue ckopocmu
ucnapeHusi 00eKo/10Ha,800bl U
cnupm




[Teproguueckas cucrema [I.11 MeHpeneeBa.

3HaKy XMMUYECKHX 3JIEMEeHTOB.
Xumuueckue ¢GopMyJibl. 3aKOH
MOCTOSIHCTBA COCTaBa.

Xumuueckasi popmysia, UHAEKC, KO3(PULIMEHT; 3aruch U
yTeHUe (opMyJl. 3aKOH ITOCTOSTHCTBA COCTaBa BelljecTBa.

3aKOH ITOCTOSIHCTBA COCTaBa
Bell|eCTBa (OMNbIT BUPTYa/IbHO)

OTHocuTeNnbHasl aTOMHas 1 MOJIEKYJIADHAA
Macchkl. MaccoBast A0JId 3JIEMEHTOB B
C/JIO’KHOM BelleCTBe.

PacuétHble 3amaun: BeurcieHre 0OTHOCUTEBHOM
MOJIEKY/IIPHOM Macchl BelljecTBa o opmyJie
BbruniciieHre MaccoBOM [J0/1M 3/1eMeHTa B XUMUYEeCKOM
COeJJMHEeHUH.

PacueT MaccoBo¥ 10711 XUMUUECKUX
3/1eMEHTOB B CJIO)KHOM Bell|eCTBe,
yCTaHoB/IeHUe (hOpMYJIbl BellleCTB.

KontposbHas pabora Nel

Pacuét MaccoBoii oMM 3/IEMEHTOB. Y CTaHOB/IEHHE
ripocrefiiieil Gopmy/ibl BelljeCcTBa 10 MaCCOBBIM [I0JISIM
371IEMEHTOB.

OnieHouHBIe MaTepUabl 110
TeMe «BBezieHHre B KypC XUMUN»

IMpaktrueckast pabota Nel «IIpaBuia TeXHUKH JlabopaTopHoe obopyoBanue,
Ge3oracHOCTH TIpU paboTe B XUMHUUYECKOM KabuHeTe. MUKposaboparopust 1 pabota ¢ Heii. [1pasuia

[Tpuembl obpartieHus ¢ 1abopaToOpHBIM
00opy/I0BaHHEM».

TeXHUKH O6e3omacHocTu. IHCTpyKTax o Th.
du3rUecKue U XMMUUYecKre rmpoLecchbl Ha
IpyUMepe Ipoliecca ropeHus

JIabopaTopHoe 060py10BaHuE.
Mukposiaboparopusi.
BupTyasnbHas 1abopaTopusl.

Temal.ATOMBI XUMHUYECKHX 3/1eMeHTOB (9 uacoB)

Atom. CTpoeHure aToMa U ero
3J1IeKTPOHHBIX 000/10ueK. JTabopamopHbili

onbim Ne3 ModenupoeaHue npuHyuna

Oelicmeus CKaHupylouje2o MUKpocKond.
Vi3meHeHMe B CcOCTaBe sifiep aTOMOB

[oka3aTesibCTBa CJIOXKHOCTU CTPOEHUs1 aTOMOB. Mopenb cTpoeHUst aToMa

OneiThl Pe3epdopga. B3aumMocBsi3b MOHATUM: Jlabopamopmbiii onbim Ne3

NPOTOH, M30TOMNBI KaK Pa3HOBU/JHOCTh aTOMOB Modenuposanue npuHyuna deiicmeus
O/IHOT'O0 XUMHUYEeCKOT'0 3/ieMeHTa HeHTPOH, CKAHUpYIOUje20 MUKPOCKONA.
MacCOBO€ YMCJIO..




XUMMUECKUX 371eMeHTOB. M30TOIbI

CTpoeHme 3/1IeKTPOHHBIX 000/I0UeK aTOMOB.

[ToHsATHE 006 3/1EKTPOHHOM O0JIaKe.
O/IeKTPOHHbBIE CXeMbI aTOMOB

XapakTepucTHKa 3/1eKTpOHOB. CTpoeHue
3JIEKTPOHHBIX 000/104eK aTOMOB 37ieMeHTOB Nel-
20 B Tabsutie. [ToHsITHE O 3aBepIlIeHHOM U
He3aBeplIeHHOM 3/1eKTPOHHBIX YPOBHSX S- U P-
3/IeKTPOHHbIE OpOUTaNu. DIeKTPOHHbIE CXeMbl
aTOMOB.

[Teprosyyeckrii 3aKOH B CBeTe CTPOEHMUS
aToMa. VI3MeHeHHe CBOMCTB XUMUYECKUX
3/1eMEHTOB B MepUOJAX U IpymIax

®du3ruecKrii CMBIC/ MTOPSAKOBOr0 HOMepa
3/1eMeHTa, HoMepa IpyIIbl, HOMepa [epuoza B
tabmne [1.11. MengeneeBa. I1prunHeI
V3MeHeHHsI CBOMCTB XMMHUYEeCKUX 3/IeMEeHTOB B
repuojiax v rpymmnax B CUCTeme

Tabsurja [1.11. MeHeneeBa

Wonsl 1 ux obpa3oBaHue. Bupl HOHOB.
XuMmunueckast cBsi3b. VloHHas xumMuueckKas
CBSI3b.

[TousTHe MoHA. MoHBI, 0Opa30oBaHKe UOHOB.
[ToHsiTHE 00 MOHHOM CBSI3U.

Tabnuiia TUITEI XUMUYECKUX CBSI3€H.

KopanenTHas HeIoJ/IApHasd XUMHYeCKas
CBA3b.

ONeKTPOHHbIE U CTPYKTYPHbIE (POPMYJIBI.
KpatHocTh XuMH4ecKoii cBsi3u. CxeMbl
00pa3oBaHus MOJIEKY/T COeMHEHUH.

Tabnuiia TUITBI XUMUYECKUX CBSI3€H.

KopanenTtHas T10J/IIpHAasdA CBA3b.
SJIQKTPOOTPI/IL[E[TEJI]:HOCTL XUMHUYECKHX
5JIEMEHTOB.

OMNeKTpOHHbIE U CTPYKTYpHbIe (POPMY/IbI.
OneKTpoOTpULIATeTbHOCTb.

MeTannuuecKkass XMuMHUeCKasi CBSI3b.
KPI/ICTaJ'IIII/IquKI/Ie peleTKH.

INonsiTHE O MeTaIMYeCKOM CBSI3H.
OTHOCUTENBHOCTD Ae/1eHusa XUMHWUECKON CBSI3U
Ha BH/BI. ITonsiTue o MEXXMOJIEKY/IAPHOM

Tabuiia TUITBI XUMUUYECKUX CBSI3€H.




B3aMMO/IeMCTBUU U pelieTKax. C

O6o061eHre MaTepuasa 1o TemMe « ATOMbI
XUMUYECKUX 37IEMEHTOB»

JlabopamopHbiii onbim Ne4
«H320moeneHue mooenetl GUHAPHbIX
coeduHeHull

KonrposnbHas pabora Ne2 ro Teme «
ATOMBI XUMUYECKHUX 37IEMEHTOB»

Tema 2. ITpoctbie BenjecTBa( 6 yacoB)

I[TpocThie BeljeCTBa — METaJUTbI U
HeMeTasuibl. JlabopamopHbili onbim Ne5
«O3HakomeHue ¢ KoaleKkyuell Memanios.»

XapakTepuCTHKa T0JI0’KeHUs 3/IEMEHTOB —
MeTa/u10B U B [ICXD, cTpoeHHe UX aTOMOB.
XapakTepyCTHKa M0JI0’KeHUS 3JIEMEeHTOB —
HeMeTtas/uioB U B I[ICX3, cTpoeHre UX aTOMOB

. Konnexkuys meTtanios
Fe,Al,Ca,Mg,Na,K,Hg.. JlTabopamopHbili
onbim Ne5 O3HakomneHue ¢ Koatekyueti
memannos [1.1 Kosiekiys HeMeTaslioB

Annotponus. [IposiByieHre aniioTPOIIUU

[ToHsTHE «annoTponus». AIOTpONuUs
Kuciopoaa, docdopa, yriepoza, 0/10Ba, >kese3a u
1p. OTHOCUTE/ILHOCTB [ie/IeHHs] 3/IeMEeHTOB Ha
MeTaJUlbl U HeMeTaJllbl.

[.TTonyueHue 6ey10ro ¥ KpaCHOTO
docdopa n ux ceoiictea. [lonyyenve
030Ha.

KosmuectBo BerecTBa. MosisipHasi Macca
BeIllecTBa

KomuecTBo BeljecTBa M eJUHULIBI €T0
r3MepeHusi: MOJIb, MMOJIb, KMOJIb. [TocTOsIHHAs
ABorazipo. PacueT MOJISIpHBIX Macc BeLecTB 110
MX XMMUYeCcKuM (QopmyJsiaM. Pelienue 3azau

BeriectBa komuectBOM 1moib, 1
KMOJ/Ib, 1 MMO/Ib.

MonsipHbIii 00bEM ra3oB

[ToHsiTvie 0 MoJIIpHOM 00BEMe Ta3a.

. Mopenb MonsipHOTO 00beMa ra3oB

Perenue 3azau no teme «IIpoctbie
BeljecTBa» OB0O1LeHe TIO TeMe TTPOCThIe

PelieHue 3a/1au 1 yripakHeHUM Ha pacuéT
KOJIMUeCTBa BelecTBa, MacChl ¥ YUC/Ia MOJIEKYJI.

COOpHUK 3a/jau ¥ yIIpayKHEHU




Bell[eCTBa.

Pacuét monspHOro 06B€Ma ra3os.

KontposbHas pabora Ne2 o teme «
IIpoctsle BeljecTBa»

Tema3. CoeuHeHUs1 XUMUUYECKHUX 3/ieMeHTOB (15 uacoB)

Crenens okucienus. OnpepesneHue
CTereHU OKUCJ/IeHHS.

ITouaTue o crenenu okucnenus. OnpepeneHue
CTereHU OKWC/IeHUsI 37IeMeHTOB 110 (hopMyiam
CoeIMHEeHUM.

JTabopaTophbiii orbIT Ne 2
«3HaKOMCTBO C 00pa3ljaMi XJIOPH/IOB,
Cy/b(H0B, OKCHIOB

MeTaJUIOB.( C/IOXKHBIX BelL|eCTB)»

CocraBneHre XUMUUeCcKux (Gpopmyi, u
orpejiesieHHe CTelleHW OKUC/IeHUs]

Ormpenenierrie popMyJibl BelieCTBa MO CTeNeHsIM
OKMCJIEHHUSI XUMUYECKHMX 3/IEMEHTOB.

KomrmisioTepHoe Mo/ieTMpoBaHue
dhopmy BelecTB

Ha3BaHus OMHApHBIX COeJUHEHUH.
XuMuueckass HOMeHK/aTypa.

Xumuueckasi HOMeHK/IaTypa OMHapHbBIX
CcoeIHEeHUIA.

Bunaphsele coepuHenvs. OKCUABL.
JlabopamopHbiii onbim Ne7 «O3HakomneHue

c Koekyueti okcuooe» Jletyurie
BOZIOPO/HBIE coequHeH. /IabopamopHblli

onbim Ne8 «O3HakomieHue co ceolicmeamu

ammuaka»

Pacuetsl o ¢opMysiaM. XapaKTepuCTUKa
Ba)KHEUILINX coelMHeHUl. JleTyure BOJOpOAHbIE
coeIMHeHUsT

II. O6pasiier okeuoB (hocdopa,
KpPEeMHUs1, BoJibl) JIabopamopHblili onbim
Ne7 «O3nakomneHue ¢ konnekyuetl
okcu0o8» Obpasibl IeTyUrX
BOJIOPOZIHBIX COe/IMHEHHI- Fa30B U
pacTBopoB. JIabopamopHbiii onbim Ne8
«O3HaKoMeHue co ceolicmeamu
ammuaka

I'mppokcug - noH OCHOBaHUS.
PacTBOpuMBbIe ¥ HepacTBOpUMBIE

CocTaB ¥ Ha3BaHUe OCHOBAHUM, UX

1. O6pasiipl 0CHOBaHUM,(PaCTBOPUMBIX




OCHOBAHHMHH.

Wupukatopel. KauecTBeHHbIe peakLivy.

JlabopamopHbili onbim Ne7 «KauecmeeHHas

peakuusa Ha y&‘/leKUC/lbllj 2as»

K/1accuuKkaysi.

Y1 HepaCTBOPUMBIX),

JlabopamopHbili onbim Ne7
«KauecmeenHas peakyus Ha y2neKucbiil
eas

KucnoTsl cocTaB u KJ'IaCCI/I(l)I/IKaL[I/IH.

CocraB 1 Ha3BaHHe KUC/IOT. MHOTrOoOpa3sue
kucnot. Knaccrudukanys KUCior.

1. Obpa3sLpl KUCIOT, (COMsTHast, a30THasl.
cepHasi, pocdopHasi) U3MeHeHre
OKPaCKHM UHJUKaTOPOB

Kucnas, 1jenouynas v HelTpaabHas cpefia
pactBopa. lllkana pH. YHuBepcabHbIi

uHAWKaTop. /labopamopHble onbimbi 10,11

«OnpedeneHue pH pacmeopog Kuciom,
wesnouell u 800bl» « Onpedenenue pH
JUMOHHO020 U 516/104UHO20 COKA»

[ITkasa KUC/TIOTHOCTH.

JlabopamopHble onbimbi 10,11
«OnpedeneHue pH pacmeopog Kucaom,
wesnouetl u 800bl» « OnpedeneHue pH
JNUMOHHO020 U 516/104HO20 COKA»

Comu. CocTaB u 3anuch (hopMy COMei.

Mmoroob6pa3ue coseil. XuUMHUeCKHe
cBoricTBa. TabMila pacCTBOPUMOCTH.

JlabopamopHbiii onbim Ne12
«O3HakomneHue ¢ Koatekyuell conetl»

CocTaB U Ha3BaHUe COJIeH.

Coctag coneii (MHOrooOpa3sue)

. O6pasiisl coseit
(kucnopogcoepsKaiux u
0€eCKUCTIOPO/IHBIX)

1. O6pasiisl coseit
(kucnopojcoepsKaiux u
beckucnoposHbIx. JlabopamopHbili
onbim Ne12 «O3nakomneHue ¢

Konnekyueti coneti»

KpucTainuecke periéTKu.
JlabopamopHbili onbim Ne13

«O3HaKkomeHue ¢ Koatekyuell eeujecme ¢

I/IOHHbIe, dTOMHbI€, MOJIEKYJ/IAPDHBIE U
MeTa/lJInyeckue pEI.LIéTKI/I.

BemjectBa ¢ pasHbIM TUIIOM
KPHUCTa/VINYeCKOMN PeléTKY.
JlabopamopHbili onbim Ne13




DPA3HbIM MUNOM KPUCMAAAUYEeCKUX
pewémok. M32omoeneHue modesetl
pewémox.

«O3HakomeHue ¢ Koanekyuell geujecms
C PA3HbIM MUNOM KpUCmManiudeckux
pewémok. M32omoeneHue mooenetl
pewémox.

UucTele BellleCTBa U CMeCH.
JlabopamopHbiii onbim Ne14

«O3HakomeHue ¢ 0bpasyamu 20pHbIX
nopoo»

[TOHSTHSI O UMCTOM Bell[eCTBe U CMeCH, UX
otyinuust. [IpuMepsl )KUAKHUX U Ta3000pa3HbIX
cMeceid.

OO6pa3sibl UMCTHIX BeIeCTB U CMeceil.
JlabopamopHbili onbim Ne14

«O3HaKomeHue ¢ 0bpasyamu 20pHbIX
nopoo»

[Mpaktrueckast pabora Ne2 «Crioco6bl

OUMCTKY BellecTB. OUunCTKa 3arpsi3HEHHON
TIOBApPEHHOU COMMN».

@ubTpOBaHUe, NTepeKpUCTaIA3aLus,
TeperoHKa, BeilapyuBaHue. JIpyrue criocoObr
OuMCTKH BeljecTB. MHcTpyKTax o Th.

Mukposiabopartopusi, JUCTUISTOD,
JleniTenbHasi BOPOHKaA.

MaccoBasi 07151 KOMIIOHEHTOB CMeCH.
Brruricnienuve m.a.

BoiunciieHre MacCcoBOM [1O/TU BeILleCTB.

COOpHUK 33/jau 1 yIIpayKHEHU

OOBbEMHAs 0151 KOMIIOHEHTOB CMeCH.
Brruncnienue o.1.

Bbruncienue 06bEMHOM 10T
KOMITOHEHTOB CMeCH

IMpakTrueckast pabora Ne3
«[IpuroToBieHre pacTBOPOB C
orpeieJIeHHOW MacCOBOM Zl0/1ei
PacTBOPEHHOTr'0 BellleCTBa U 3aZlaHHOU
MOJISIPHOM KOHIIeHTpaLuei». O6o0ieHue
1o TeMe «Kaccudukariysi HeoOpraHuueCcKnux
BEICTB»

[TpuroroByieHre pacTBOPOB HEOOXOAUMOM
KoHLleHTpauuu. MHcTpykTax no Th.

Mukponaboparopus. [loBapeHHas COJb.
IMTpakTrueckast pabora Ne2
«[IpuroroBieHre pacTBOPOB C
orpe/ieJIeHHOW MacCOBOM J0/1ei
PacTBOPEHHOT0 Bell|eCTBa U 3a/laHHOU
MOJISIDHOM KOHLIeHTpal[1ei».

KontposbHast pabota Ne3 1o Teme
«Knaccudukarys HeopraHUUeCKUx




BelecTB».

4. I3MeHeHus npoucxo/siue ¢ BemecrBamu (12 yacon)

du3nyecKue U XMMHUUeCKUe SIBJIeHHS.
®du3nyeckue IBIeHUS B XUMMU.

. ®u3nueckue SIB/IeHUs B XUMUU: JUCTUISLINSA,
KpUCTa//IM3alLus, BblllapuBaHe U BO3rOHKA
BeI|eCTB, LieHTpUu(yrupoBaHue.

[Tpumeps! pu3. sBJIEHNH: TIaB/IeHUe
napa¢yHa; pacTBOpeHHe IlepMaHraHaTa
Kayus. [IprmMeps! XUM. SIBJIEHUM:
B3aUMO/JeMCTBUE KUC/IOThI C MPaMOpOM;
nosiyuenuve rugpokcuga meau (11);
pacTBOpeHHe MoJIyYeHHOT 0 THAPOKCHA
B KUCJIOTaXx;

XyMuyeckue peaklivy U UX
kaccupukanus. [1prsHaku U ycioBus
MIpOTEKaHHUs PeakLvil.

Xumunueckue peakuyu. I1py3Haku 1 ycioBust
MpOoTeKaHUs XMMUYeCcKUX peakiuii. [ToHsTue 06
9K30- U 3H/JJ0TePMUUECKUX peaKLUsX.

[MpakTrueckast pabora Ne4 «ITpusHaku
XUMHUYECKUX pPeakLiui».

[Tpu3HaKy XUMUUECKUX peaKLH.

ITpaktuueckast pabota Ned «ITpu3Haku
XUMHYECKUX PeakLjui».
Mukposiaboparopusi.

3aKOH COXpaHeHUsI MacChl BellleCTB.
XuMHUUecKue ypaBHeHMUs.

3aKOH COXpaHeHUsI MacChl BelllecTBa.
XuMuyeckue ypaBHeHUsl. Y paBHeHUs peaKlyii

OKcriepyuMeHTabHasi IpoBepKa 3aKoHa
COXpaHEeHHsI MaCChl.

CocraB/ieHre ypaBHeHu# peakiuid. [Tog6op
K03¢duIeHTOB

[IpaBusa cocTtaBieHUs: ypaBHEHUM peakLvi.

Turel XMuMUUeCcKuX peakiuu. Peakuyu
passnoxenus. IIoHsamue o ckopocmu
Xumuueckux peakyuli. Kamaauzamopbi

Peakuiiy pasnoykeHus. 3anychb ypaBHeHUH.
CKOpOCTh peakL1ii KaTalnu3aTopbl U UHTUOUTOPBI
peakiuii. DepmMeHTHI.

[Tpumeps! peakuyy.




Peakiuu coeuiHenusi. ObpaTumble U
HeoOpaTuMble peakUun. JIabopamopHbili
onbim Ne 15 « IIpokanueaHue meoHoll

Nnpoeo0/IoKU 8 Nn/1ldmMeHU CnupmaoeKu.

Peakiyu coequHenust. ObpaTiuMble U
HeoOpaTHUMBbIe peaKI[uH

JlabopamopHbiii onbim Ne
15 « IlpokanueaHue
MeOHOUl NpoB0/IOKU 8
naameHu cnupmogKu.

Peakijus 3amelnenus. P akTUBHOCTH
MeTa/uioB. JIabopamophbiii onbim Nel6.
«3ameujeHue meou 8 pacmeope x10puoa
meou (1) sxcenezom».

Peakiuu 3ameltieHusi. Y paBHeHUsI peaKLvi.

B3auMozelicTBUe 1JUHKa C paCTBOpaMH
KUCOT. J/IabopamopHbiil onbim Ne16.
«3ameujeHue meou 8 pacmeope x10puoa
meou (1) xcenezom».

Peaxiust oOMeHa. Peakiiyist HeMTpamu3aljim.
Tunel peakjuii Ha IpUMepe CBOWCTB BO/bI

Peakuyiu oOMeHa. Y C/I0BUsI IPOTeKaHUs PeakLvi
oOMeHa /10 KOHIIa.

Peakuu uayiiue 10 KOHLIA, peakLiys
HeWTpanu3auuu. MozenvpoBaHue
XUMHUYECKUX pPeakLvii

PacueTtsl N0 ypaBHeHUSIM peakLUi.

PacuéTtbl o ypaBHeHUSIM peakLUi.

Pentenue 3asiau: BerurciieHus mo
XUMHUUECKUM ypaBHEHUsIM MacChl, 06beMa WTn
KOJINUeCTBa OZJHOTO Y3 NPOJAYKTOB PeakLiuU 10
Macce UCXO/IHOTO BellleCTBa Y BellleCTBa,
coZiepyKalliero onpejeeHHY0 [0/ TIpUMecen.

KonrposbHast paboTa Ned ro Teme «
W3meHeHus1, NPOUCXOASIIHAE C
BeL[eCTBAMU»

COOpHUK 33/jau 1 yIIpayKHEHU

5.PacTtBopenue. PacTBopbl. Peaknyuu 06MeHa M OKHMC/INTE/TBHO — BOCCTAaHOBUTE/IbHBIE peaknuu ( 22 yaca)

Bopa — pactBoputesns. PactBopsl. Teopuu
pacTBOpPOB.

PactBopuMocTh BelrjecTB. HachbllieHHbIe U

PactBopel. TerioBbie siBjieHMs IPU PaCTBOPEHUH.
Crioco6bI BbIpaXkKeHHs1 KOJIMYeCTBEHHOTO COCTaBa
pacTBopa

Bugel pactBOpoB. PacTBOPUMOCTE Pa3IMuHbIX




HeHacChIlleHHbIe PAaCTBOPHI.

BeIecTB B Bojie. HackllieHHbIe ¥ HeHAChIIIIeHHbIe
pacTBOPBI.

OneKTpoMTHYeCcKas JUCCOLALUS.
ONeKTPOUTHI U HE3JIEKTPOJTUTHI.

CreneHb 3/1eKTPOJIMTUUECKON
[AUCCOLIAALIUN.

OJIeKTPOJIUTHI U HEJIEKTPOIUThL. MexaHu3M
pucconualuu. CrereHb 3/1€KTPOIUTUUECKOU
muccorraiui. CUIbHBIE U C/1a0ble 3/IEKTPOJIUTHI.

CrerneHb 3/1€KTPOIUTUUECKOW JUCCOLUALUH.
CuibHbIe U c/1abble 37IeKTPOTUTHI.

OcHoBHbIe nosioxkeHuss TO/I.

Wonbl 1 ux cBoiicTBa . Knaccudukaiiysi MOHOB 10
CocCTaBy, 110 3apsay. OcHoBHbIe To/10KeHus1 TO/.

OcHoBHbIe nosioxkeHuss TO/I.

[Tonoxxenust Teopuun I/1.

VouHble ypaBHeHusi. JIabopamopHbili
onbim Ne17 « Bzaumodelicmeue pacmeopos
X/0puda Hampus u HUmpama cepebpa»
JlabopamopHbili onbim 18 « IlonyueHue
Hepacmeopumoz20 2uOpoKcUoa u
gzaumodelicmgue e20 ¢ KUcA0mamu»

[TosiHbIe 1 cOKpaléHHbIe MOHHBIE YDaBHEHMS.

JlabopamopHbiii onbim Ne17 «
B3aumodelicmeue pacmeopog xa1o0puoa
Hampus u HUmpama cepebpa»
JlabopamopHbili onbim 18 « IosnyueHue
Hepacmeopumoz20 2uOpoKCcUOa u
g3aumodelicmgue e20 ¢ KUc1omamu»

[MpakTrueckast pabora Ne6 «YcnoBus
MPOTeKaHUs1 peaklvii B pacTBOpax
3/IeKTPOJIUTOB /10 KOHL[a»

NuctpykTax no Th

IMTpakTrueckast pabota Ne6 «YcoBus
MpPOTeKaHusl peaklvii B paCTBOpax
3JIEKTPOJIMTOB /10 KOHLIa»

Kucnotel B cBete TO/I.

CocraB u knaccuuvkanys Kucsiot. OTHOIIeHe
KHUC/IOT K MHUKATOPaM.

XUMHUYecKue CBOMCTBA KUC/IOT B CBeTe

XUMHUYECKHEe CBOMCTBA KUC/IOT.

JlabopamopHbie onbimbi 19,20, 21,22, «




teopuu O/. /labopamopHbie onbimbi 19,20,
21,22. « Baaumoodelicmsue Kuc/aom ¢
OCHOBAHUSAMU, OKCUOAMU Memdanaios, ¢
Memaniamu u Coaamu»

B3aumooeiicmague Kucsiaom ¢
OCHOBAHUAMU, OKCUOAMU Memasnios, ¢
Memaniamu U CoAsMu»

OcHoBanus B cBete TO/I.

CocraB 1 K/1accu(puKalys OCHOBaHUM T10
pa3UUHbIM NPU3HaKaM, XMMUUeCKre CBOMCTBa
ocHoBaHUM. OTHOILIEHWe OCHOBaHUMN K
WHJMKaTopaMm.

XUMHUECKHe CBOMCTBAa OCHOBAHUI.
JlabopamopHbie onbimbl 23,24,25 «
B3zaumodelicmeue weaouetl ¢ Kuciomamu,
OKCUOAaMU Memasnaos u CoAsimMu»
JlabopamopHbili onbim Ne26 «ITonyueHue u
ceolicmed HepacmeopuUMbIX OCHOBAHULD»

JlabopamopHble onbimbi 23,24,25 «
B3zaumodeticmeue uwjenouetl ¢
Kuc/10mamu, okcuoamu Memasnios u
conamu» JlabopamopHbili onbim Ne26
«[TonyueHue u ceolicmea
HepacmeopumblX OCHOBAHULI

OKcH/ipl, X COCTaB U KjlacCU(UKaLys .

Krnaccudukaiiysi ¥ coctaB OCHOBaHUM.

XUMHUecKre CBOKMCTBA OCHOBHBIX OKCH/IOB.
JlabopamopHbie onbimbi 27,28
«B3aumoodeticmeue 0CHOBHbIX OKCUOOB C
800011 U KUC/I0Mamu»

XUMHYeCKre CBOMCTBA OCHOBHBIX OKCU/IOB.

JlabopamopHble onbimbi 27,28
«B3aumoodeticmgue 0CHOBHbIX OKCUOO8 C
800011 U KUCA0MAMU»

XuMHUeCcKre CBOHCTBA KUC/IOTHBIX
okcuzioB. JlabopaTopHsie ombiThl Ne29,30 «
B3auMo/ieiiCTBHE KUCTOTHBIX OKCH/IOB C




111e/104aMy ¥ BOZIOU»

Cosu B cBete TO/I.

Co/i, Kak 3/IeKTPOJIUTHI, X AWCCOLAALIHS.
Knaccudukanus cosneit.

XuMHuueckre CBOMCTBA COJIEH.
JIaboparopubie omnbiThl Ne 31,32, 33, 34

«B3auMogelicTBue cosei ¢ KUC/I0TaMH,
111e/I0UaMH, COIIMH U MeTaslylaMu»

OO1re XUMHUYECKHe CBOMCTBA COJIel B CBETe
oM.

[MpakTrueckast pabota Ne7 « CBoiicTBa

KHMCJIOT, OCHOBAHUM, COMel 1 OKCUIOB»

NuctpykTax no Th

ITpaktrueckast pabora Ne7 « CBoiicTBa

KHCJIOT, OCHOBAHUM, COMel U OKCHU/IOB

['eHeTHyeckKas CBSI3b MeXXAY K/IacCaMU
BellecTB. ['eHeTHUeCKUI psiJ| METAI/IOB.

['eHeTHUueckuii psAO HEMETAJI/IOB.

[ToHsiTHE O reHeTMYeCKOM CBSI3U U TeHeTUYeCKOM
psay. I'eHeTUueckue psiibl METaJIJIOB

INeneTHueckuii pA4 HEMETAJ/T/IOB.

[MTpakTrueckast pabota Ne8 «Perenue
3KCIIePUMEHTA/bHBIX 3a/a4 TI0 TeEMe:
«OCHOBHbIE K/TaCChl HEOPTaHUYECKUX
COeZIHEeHUH, TeHeTUUEeCKast CBSI3b MEXY
K/1acCaMH BeIeCTB».

NHuctpykTax no Th

ITpakTrueckas pabora Ne8 «Perenue
3KCTIePUMEHTA/TbHBIX 33/Ia4 TI0 TEMe:
«OCHOBHbIE K/TaCChl HEOPTaHUUECKUX
COeZIHEeHUH, TeHeTHUeCKasi CBSI3b
MeX[y K/IacCaMH Bell|eCTB

OKHC/TUTETbHO—BOCCTAHOBUTE/THHBIE
peaKL{HH.

Mertop 3/1eKTPOHHOTO OasaHca.

OkucneHue u BOCCTAaHOBJIeHHe, OKHC/INTEe/IbHO
—BOCCTAdHOBUTEJ/IbHbIE pedKI|UH.

CocraBnenuve ypaBHeHuit OBP meTozom
3/IeKTPOHHOTO DOanaHca.

O000611eH1e 3HAHUH 110 TeMe

[ToaroToBKa K KOHTPOIBHOM paboTe




XapaKTepHCTHKA
XUMHYECKHX
3/71eMeHTOB U
XHMHYECKHX PeaKIHii.

1je/Tb yueOHOM
JieATeIbHOCTH,
BBIZIBUT@eM CITOCOOBI
pellieHus1 yueOHOU

3/IeMeHTa Ha OCHOBaHUU ero
nosioxkeHus B [lepuoguueckon
cucreme /1. 1.

MengeneeBa. AMdboTepHbIe OKCH/IbI

8 | «PactBopenue. PactBopsl. Peakiiu oOMeHa
Y OKHC/TUTEIbHO — BOCCTAHOBUTE/IbHbIE
peaxkLi .
6 | KonrponbHas pa6ora Ne5 «Kaccel
9. | HeOpraHHUECKHX BeLIeCTB».
7 | iToroBbiii 0006111at0111ii YPOK 10 KypCy
0 | xumuu 8 Knacca.
9 knacc 2. CoepkaHue Kypca ¥ BU/bI yUeOHOH AesiTe/IbHOCTH.
No | Ha3BaHue TeMbl BocnuTarenbHbin Copep>kaHue paszena XapakTepucTUKa BUJOB J1eATelTbHOCTH
/| (pa3gmena). KOMITOHEHT yudaiuxcsi. OLeHOYHble MaTepHuabl.
BocnutarenbHbiN
KOMIIOHEHT.
1 | 1.BBegenue. O0mias Yuumcs onpeienisitb XapakTeprCTHKa XUMUUeCKOT0 JaroT XapakTepUCTUKY XUMUUECKUX peakKLui 1o

YKC/Iy ¥ COCTaBY UCXOZHBIX BeIlleCTB U
MPOAYKTOB peakliu; TeryIoBoMy 3P QeKTy;
HarpaB/IeHUIO IPOTeKaHWs peaKL{i; U3MeHeHUI0
CTerneHell OKMC/IeHUs 37IEMEHTOB; arperaTHOMY




ITepuoguuecKn 3aK0H
¥ Ilepuognueckast
CHCTeMa XUMHYeCKHUX
iemenToB [l. U.
MenjeneeBa .(10uacoB)

3amauu. Haxoaum
OITUMalbHBIN My Th
pereHust Mpob/IeMsl.

u ruApokcu bl . [lepruoanueckuii
3akKoH U [lepuoauueckas cucrema [.
W. MeHpiesnieeBa B CBeTe y4eHUs O
CTpPOeHUHU aTomMa. XuMHU4YeCcKast
OpraHu3aLus >KUBOU U HE>KUBOU
nipupobl. Knaccudukaiys
XUMHUUECKUX peakLUi o
pas/iMuHbIM OCHOBaHUsM. [loHATHe
0 CKOPOCTH XUMHYECKOM1

peakuuu. KaranusaTopsl

COCTOAHHIO UCXOAHBIX BelleCTB; YYdCTHUIO
KaTaJ/In3aTopd,

OOBSICHSIOT Y TIPUBO/ISIT TIPUMEPhI BIIUSIHUS
HEKOTOPBIX ()aKTOPOB (MPUPOZA pearupyrommx
Bell[eCTB, KOHLIEHTPALYs BeLeCTB, /laB/eHue,
TeMmIeparypa, KaTaau3aTop, IOBEPXHOCTb
COTIPMKOCHOBEHHsI pearrMpyroLyX BellecTB) Ha
CKOPOCTb XUMHUECKUX peakKLni;

HabsrozaroT 1 ONUChIBaOT YpaBHEHUsT peakivii
MEXX/Ty BeIlleCTBaMH C TIOMOII[bI0 eCTeCTBEHHOTO
(PyCCKOTo WK pOJHOTO0) sSI3bIKa U SI3bIKa XUMUHY;

[TpoBOAST OMBITHI, MOATBEPXKAAOLLHE
XUMUYeCKHe CBOMCTBa aM(OTEPHBIX OKCHZOB U
TU/IPOKCHU/IOB; 3aBUCUMOCTb CKOPOCTHU
XUMUYECKOW peakL|iu OT pa3/MyHbIX ()aKTOpPOB
(mpypojia pearvpyoIIyX BeIecTB,
KOHLIeHTpaLMsl BellleCTB, [jaB/ieHue,
TeMIepaTypa, KaTaau3aTop, IOBePXHOCTb
COTIPMKOCHOBEHHSI pearvpyroLux BelecTB).

OnpeziensioT Lie/b yueOHOM JesTeTbHOCTH C
TIOMOIIIBIO YUUTEJISI U CAMOCTOSITE/TbHO, UIIYT
CpeZiCTBa ee OCYIIeCTB/IeHUs], paboTas 110 T1aHy,
CBEpSIFOT CBOM JIEMCTBUS C 11e/IbI0 U TPU
HE0OXO0IMMOCTH MCITPABJISIOT OIIMOKH C
TIOMOIIIBIO YUUTEJISI U CAMOCTOSITE/TbHO;
COCTaBJISIFOT aHHOTAL[HIO TeKCTa;

Co371ar0T MO/Ie/TH C BBIZIEJIEHUEM CYIIIeCTBEHHBIX
XapaKTepUCTUK 00beKTa U Mpe/[CTaB/IeHUEM UX B
MIPOCTPAaHCTBEHHO-TPaUueCcKol UM 3HaKOBO-
CUMBOJINYeCKOU hopme;

Omnpege/nsioT BUABI K1aCCU(DUKALIMI




(ecTeCTBEHHYIO M UCKYCCTBEHHYIO);

Ocy11eCcTBSIOT TIPSIMOe /1eJ[yKTHBHOE
[l0Ka3aTenbCTBO.

KontposbHast Ne1 «Beegenue. Obirjast
XapaKTepUCTHUKA XUMHUYECKUX 3JIEMEHTOB U
XUMHUYEeCKUX peakiyid. [Tepyuoanueckuii 3aK0H 1
[Teproanueckasi cucTeMa XUMUYECKUX
sneMeHTOB []. VI. MeHzieneeBa» ( BHyTPeHHUI
MOHUTODHHT)

Metasnnsbi (179acoB)

CemuHap «M3 ucropumn
pa3BUTHS OTeueCTBeHHOU
MeTa/u1yprun» ['oToBUM
1 00CyXK/1aeM TOK/Iajibl

Bek MeHbBII, OPOH30BBIH,
>Keste3HbId. [Tono)keHne 371eMeHTOB-
MeTassioB B [lepyuogrueckoit
cucteme 1. 1. MeH/eneeBa u
0COOEHHOCTH CTPOEHHSI UX aTOMOB.
®u3rueckre CBOMCTBA META/JIOB.
CnnaBbl. XMMHUECKHE CBOMCTBA
MeTa/lJIOB. MeTasl/ibl B TIPUPOJE.
OO611e crocobbl UX

nonyuenust. [IoHsitue o Koppo3uu
MeTaslJIoB

OO111ast XxapaKTeprUCTUKa 37IeMEeHTOB
IA rpynmel. CoejiHeHUs L1[e/I0UHbIX
MeTasu10B. [llesiouHO3eMenbHBIE
MeTasibl. CoejiHeHUs
111eJI0YHO3eMe/IbHbIX AJIFOMUHUN 1
ero coesuHeHus. JKeseso U ero
COoeIUHeHUsl.

»

Vcronb3yroT 1pu XapakTepyucTUKe MeTasloB U
VX COeJUHEeHUH MOHATUS: «MeTalIbl», «Psifj
aKTUBHOCTU METAaJIJIOB», «11]eJIOUHbIe MeTaslibl»,
«11leJI0YHO3eMeJIbHbIe MeTa/UIbl», UCI0/Ib30BaTh
VX TIPM XapaKTepHUCTHUKe MeTasl/IOoB;

JarT xXapakTepUCTUKY XUMUUeCKUX 3/IeMeHTOB-
MeTaJlsIoB (I[eJIOUHBIX MEeTalJIOB, MarHus,
KaJIbL[sl, a/IFOMUHUS, JKeJle3a) 0 UX M0JI0KEHUI0
B [leproanueckont crucTeMe XMMHUUECKUX
sneMmeHTOB [. 1. MeHze/leeBa (XUMHUUYECKUN
3HaK, MOPSAIKOBbIA HOMEp, Mepro/, FPyIa,
MOArPYIia, OTHOCUTE/IbHAsi aTOMHAasi Macca,
CTpoeHUe aToma (3apsif siipa, YMC/Io IPOTOHOB U
HEMTPOHOB B si/pe, 0011jee YMC/IO 1eKTPOHOB,
pacripeiejieHre 371eKTPOHOB 10 3/IeKTPOHHBIM
C/105IM), TIPOCTOE BellleCcTBO, (popmyJia, Ha3BaHUe
Y TUII BBICIIIEr0 OKCUZA U TUAPOKCUA);

Ha3biBaroT coe/fiHeHUsT METAJIJIOB U COCTaB/ISITh
1x (OpMy/Jibl 110 Ha3BaHUIO;

XapakTepHu3yIoT CTpoeHue, 001jue husnuecKie u
XVMHYeCKHe CBOWCTBA TIPOCTHIX BEIleCTB-




MeTaJl/IOB;

OOBSICHSIIOT 3aBUCUMOCTb CBOWCTB (WU
TNpe/iCKa3bIBaTh CBOMCTBA) XMMUUECKUX
3/1eMeHTOB-MeTasuIoB (pajuyc, MeTallInuecKye
CBOWCTBA 3/1IeMEHTOB, OKUC/IUTE/IbHO-
BOCCTaHOBUTE/IbHbIE CBOMCTBA 3/IEMEHTOB) U
o0pa3yembIX UMH COeTUHeHUH (KHUC/IOTHO-
OCHOBHBbIE CBOMCTBA BBICIIIMX OKCH/IOB U
TU/IPOKCU/I0B, OKUC/IUTEBHO-
BOCCTaHOBUTEJ/IbHbIE CBOWMCTBA) OT TMOJIOKEHUS B
[Tepuoanueckoli cucTeMe XMMUUECKUX
snemeHToB [l. 1. MeHzeneesa;

OnuceiBaOT 06].].{1/16 XHMHUUeCKHe CBONCTBa
MeTa/IJZIOB C IIOMOIIBI0 eCTeCTBeHHOI'0 (pYCCKOFO
Nnn pOAHOFO) A3bIKa U A3bIKd XUMHUH,

CoCTaB/ISIOT MOJIEKYJ/ISIPHBIE YPaBHEHUS
peaki[uii, XapaKTepu3yIoIUX XUMUUeCcKue
CBOMCTBA MeTA/IJIOB U UX COeUHEHUH, A\ TaKxkKe
3/IeKTPOHHbIE YPaBHEHUsI MPOLIeCCOB OKUC/IeHHSI-
BOCCTAHOBJ/IEHUS]; YPaBHEHHSI
3/IeKTPOJIUTUUECKON AUCCOLMALINM;
MOJIEKY/ISIpHBIE, TI0/THbIE U COKpAIl[eHHbIe
HMOHHbIe YpaBHEHUsI peakluii C yuacThueM
3JIEKTPOJIUTOB;

YcTaHaB/IMBarOT NPUYHMHHO-C/IeICTBEHHbIE CBSI3U
MeX/ly CTPOeHHeM aToMa, XMMUUeCKOM CBSI3blO,
TUIOM KPUCTa/I/TMUeCcKO pelieT- KM MeTalJIoB U
WX COeIMHEeHUH, UX O0LMMU PU3NIeCKUMH U
XUMHUYEeCKMMH CBOWCTBaMU;

OnuceIBalOT XMMHUECKHE CBOMCTBA I1e/I0YHBIX U
[e/JI04YHO3eMeJ/IbHBIX MeTa/1JI0OB, d TadKXe




aJIFOMHHUS U )KeJe3a U UX COeJUHeHUH C
MOMOILIbIO eCTECTBEHHOT'0 (PyCCKOTO WU
POZIHOT0) S13bIKA U A3bIKa XUMUH;

BeIno/iHsioT, Hab/TFOJAI0T UM OMMCHIBAIOT
XUMHUECKUH SKCITEPUMEHT T10 pacrio3HaBaHUIO
B)XHEHIIIMX KaTUOHOB METaJl/IOB, TH/[POKCH/I-
HOHOB;

OKCepyuMeHTa/IbHO UCCIeAYIOT CBOMCTBA
MeTa/IJIOB U UX COeIMHeHUM, peliatoT
SKCIlepUMeHTaIbHbIe 3a/1a4U 10 TeMe
«MeTasibl»;

OnuchbIBalOT XMMUUECKUM SKCITIEPUMEHT C
MOMOLLIBIO eCTECTBEHHOTI'0 (PyCCKOro U/IN
POJHOr0) si3bIKa U sI3bIKa XUMUU;

[TpoBoAST pacueTsl 0 XUMHUYECKUM (opMyiaM U
yPaBHEHHUSIM peakL1i, MPOTeKatoIIUX C
ydacTHeM MeTaJlJIOB U UX COe/JMHeHU.

PaboTaroT 1o CcoCTaB/IeHHOMY TUIaHY,
UCIO/IB3YIOT Hapsily C OCHOBHBIMU U
JIOTIOJTHUTE/TBHBIE CPe/ICTBA (CIIPABOYHYIO
JIMTEpaTypy, CJIOXKHbIe TIPUOOPHI, CPeACTBa
UKT);

C TIOMOII[bIO YUMTe sl OTOUPAIOT /IJIS1 peIIeH s
yueOHBIX 3a/lau He0OXOMMbIe C/IOBapH,
SHIIMKJIOTNEINY, CIIPABOYHHUKH, /IEKTPOHHbBIE
JTUCKH;

CoroCTaB/sItOT ¥ OTOMPAOT MHPOPMALHIO,
T0JIy4YeHHY0 U3 Pa3/IMYHbIX UCTOYHUKOB
(coBap, SHLMKJIONENH, CIIPABOYHUKH,
3/IeKTPOHHBIE IUCKU, CeTh VIHTepHeT);




[TpeacTaBnsitOT MHGOPMALHIO B BH/e Tab/IHLI,
CXeM, OITOPHOI'0 KOHCIIeKTa, B TOM YuciIe C
nipuMeHeHueM cpeacts VKT,

OdopmsSIFOT CBOM MBIC/IA B YCTHOM U
MTUCHbMEHHOU PeUM C YUETOM CBOMX yUeOHBIX U
JKA3HEHHbBIX PeueBbIX CUTYALUM, B TOM YHUCJIe C
npumMeHenviem cpencts UKT;

CoCTaB/ISIFOT PeLieH3 0 Ha TeKCT, OCYIIeCTBIISIOT
Jl0Ka3aTesbCTBO OT IMPOTUBHOTO.

YMeroT o6paijaThCs ¢ 1abopaToOpHLIM
000py/j0BaHHEM U HarpeBaTeIbHbIMU
npruboOpamMK B COOTBETCTBHUHM C MPABUIAMHU
TeXHUKH 0€30I1aCHOCTH;

HabsroaroT 3a CBOMCTBAMM MeTasl/IOB U X
COeJMHeHUI U SIBJIEHUSIMU, IPOUCXOSALIUMHU C
HUMU;

OnuchIBalOT XMMUYECKUM SKCITIEPUMEHT C
TIOMOILbIO eCTeCTBEH- . HOT0 (PyCCKOro Wx
POJHOr0) si3bIKa U SI3bIKa XUMUU;

[enaroT BbIBO/IBI 10 pe3y/ibTaTaM MPOBeIeHHOTO
5KCIIeprUMeHTa.

OrnpeenisitoT, UCXOAs U3 yueOHOM 3aaum,
He00X0JUMOCTb HCII0/Ib30BaHuUsT HAaOJTIOJeHUS
WIH 9KCIIePUMEHTA.

KonrtposibHas paboraNe2«Metanibi»
(BHyTpeHHUM MOHUTOPUHT)




Tema 3. HemeTa/1ibl
(24 yaca)

CemuHap « XuMHYeECKHe
Bell[eCTBa U UX
Ge3omacHoe
TIpUMEHEHHe» Y UuMCs
OLleHMBaTh JOKJIa/bl
O/IHOKJIACCHUKOB.

OO0r11ast XapaKTepUCTUKA HEMETAJsIOB.
OO01re XUMHUUYECKHe CBOMCTBA
HeMeTaslsioB. HeMeTasibl B rIpupoe
Y CIIOCO0bI UX TIOTyYeHusl.
Bogopoga.

Boga. I'anoreHsi .

CoenvHeHust

rasioreHoB. Kucnopog. Cepa, ee
¢usnyeckre U XUMUUECKHEe
cBoiictBa. CoeiMHEHUSI

cepnl. CepHas KHUCJ/IOTa Kak
371eKTPOUT U ee conu. CepHas
KHCJIOTa KaK OKUC/TUTE/Ib.
[TonyueHve 1 MpUMeHEHUe CepHOU
KUCJ/IOTBL. A30T U ero

CBOMCTB. AMMHaK 1 ero CBOMCTBA.
Cosmi ammoHus. OKcH/bI a30Ta.
A30THasi KMC/I0Ta Kak 371eKTPOJIIT,
ee MpuMeHeHue. A30THasi KUCI0Ta
KaK OKHUCJTUTEIb, ee

nosiyuenue. ®ocdop. CoearHeHus
tdocdopa. IMousaTHe 0 hochopHbIX
yao0OpeHusix. YTiaepo/

Okcupp! yrinepoza. YrosbHas
KHCJI0Ta U ee coyu. JKeCcTKoCThb
BO/IbI U CIIOCOOBI ee

yctpaHeHusi. Kpemuuii. CoesiviHeHust
KpemHus. CAIMKaTHas
TPOMBILLIJIEHHOCTb.

Vcronb3yroT npy xapakTepUCTHUKe MeTa/uIoB U
VX COeJUHEeHUH MTOHATUS: «HeMeTaJlIbl»,
«TaJIOTeHbl», «a/UIOTPOITHbIe BUJOU3MEHEHUS»,
«KeCTKOCTb BO/IbI», «BDEMeHHasi >KeCTKOCTh
BO/IbI», «TIOCTOSTHHASI )KeCTKOCTb BOJBI», «00I[ast
JKeCTKOCTb BOZbBI»;

[JaroT XxapakTepUCTUKY XUMUYECKHX 3/IeMEHTOB-
HeMeTaJlJIoB (BOZOPO/a, FaJloreHoB, KUCI0PO/a,
cepbl, a30Ta, Gocdopa, yriaeposa, KpeMHHUS) 110
MX noJiokeHUto B [lepruoanueckoi cucteme
XAMUUeCKHX 3yiemeHToB 1. Y. MeHeseeBa
(XMMHUUeCKUM 3HaK, MOPSIIKOBLIN HOMep, TIepUo/,
rpymmna, NoArpyIina, OTHOCUTeIbHAsi aTOMHast
Macca, CTpoeHre aToMa (3apsz f4pa, Yuc/o
TIPOTOHOB 1 HEUTPOHOB B sifipe, 00IIjee YMCIIO
3/IeKTPOHOB, pacripefiejieH’e 3/1eKTPOHOB I10
3JIeKTPOHHBIM CJIOSIM), TIPOCTOE BeL[eCTBO,
dbopMyia, Ha3BaHKe U TUII BLICILIETO OKCHAA U
rUIpoKcHa, GopMysia U XapakTep JeTydyero
BOJOPOAHOI0 COeVHEeHHs);

Ha3sbiBaroT coe/jiHeHUs1 HeMeTa/IoB U
COCTaBJIATh UX (POPMY/JIbI 110 Ha3BaHUIO;

XapakTepu3yloT CTpoeHue, 001ie hu3nuecKre u
XUMHYeCcKHe CBOMCTBA MPOCTHIX BeI[eCTB-
HEMeTaJlIOB;

OOBSICHSIOT 3aBUCUMOCTb CBOWCTB (WU
npe/iCcKa3blBaTh CBOKCTBA) XMMUYECKUX
3/1eMeHTOB-HeMeTaslyIoB (paZuyc,
HemeTasyInuecKre CBOMCTBA 3/1eMEeHTOB,
OKMCJINTeTbHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA
3/IEMEHTOB) ¥ 00pa3yeMbIX UMM COeJUHeHUH
(KMCJIOTHO-OCHOBHbIE CBOMCTBA BHICLLIMX




OKCH/IOB U TU/IPOKCHUIOB, JIETYUUX BOAOPOJHBIX
COeJUHeHW, OKHCTUTe/TbHO-BOCCTAHOBUTETbHbIE
CBOMCTBA) OT M0/10KeHus B [leproguyeckoit
CHhCTEMe XUMUUeCKuX seMeHToB /. U.
MeHeneeRa;

OrnuckIBalOT 0011[e XUMHUUYeCKHe CBOMCTBA
HEMeTaJlJIOB C NTOMOIbI0 eCTECTBEHHOTO
(pPyCCKOro Wiy poJIHOTO) si3bIKa U I3bIKa XUMUHY;

CocCTaB/SI0T MOJIeKY/ISIPHbIe ypaBHEHUS
peakLii, XxapaKTepu3yIoLuX XMUMUUeCKHe
CBOMCTBA HEMETA/VIOB U UX COeJJUHEeHUH, a TaKxKe
5/IeKTPOHHbIE YPaBHEHUs IIPOL{eCCOB OKUC/IEHUsI-
BOCCTaHOBJIEHUs]; ypPaBHEHMUS
3/1eKTPOJIUTUYECKOM

JUCCOLMALIMU; MOJIeKY/IsIpHbIe, TT0JIHbIe U
COKpallleHHble HOHHbIe YPaBHEHUSsI peakLuii C
y4JacTheM 3JIeKTPOJIUTOB;

YcraHaB/IMBarOT NPUYHMHHO-C/Ie/ICTBEHHbIE CBSI3U
MeX/ly CTpOeHHeM aToMa, XMMUUeCKOM CBSI3bIO,
TUIOM KPUCTa/I/TMUeCKON pelleTKU HeMeTaslJIoB U
WX COeIMHEeHUH, UX 00LMMU PU3NIeCKUMH U
XUMHUYeCKMMH CBOKCTBaMU;

OnuchIBalOT XMMUUeCKHe CBOMCTBAa BOIOPOAaA,
rajioreHoB, KUCJI0PO/a, cepsl, a3oTa, ¢pocdopa,
rpacdura, anmMasa, KpeMHUSI U UX COeJiu- TeHu C
TIOMOILIbI0 eCTeCTBEHHOT'0 (PYCCKOTO WU
POJHOr0) si3bIKa U sI3bIKa XUMUU;

OmnuchIBarOT CMIOCOOBI YCTPAHEHUS )KeCTKOCTH
BO/IbI U BBINOJIHATH COOTBETCTBYIOIIANA UM
XUMHUYECKUU 3KCITIepUMEHT;

BbIHO]IHSII-OT, Ha6J'II-O,Z[aI-OT X OIMTMCBIBAIOT




XUMUYECKHH SKCTIEPUMEHT HO pacrio3HaBaHHIO
HOHOB BOZIOPO/Ia ¥ aMMOHUSI, Cy/b(at-, Kapoo-
HaT-, CWJIMKaT-, pocdaT-, Xopu-, opomus-,
WO/IN/I-IOHOB;

OKCIepuMeHTaIbHO UCC/IeIyIOT CBOWCTBA
MeTa/IJIOB U UX COeIMHeHUM, peliatoT
SKCIepUMeHTa/IbHbIe 3aJjauu 110 TeMe
«HeMeTasnnbl»;

OnuchIBalOT XMMUYECKUH 3KCTIePUMEHT C
TIOMOIL{b}0 €CTeCTBEHHOI'0 (PYCCKOTr0 U/H
POJZIHOTO) s3bIKa U sI3bIKa XUMMUHY;

[TpoBOAST pacueTsl M0 XUMHUYECKUM (OpMyiaM U
YPaBHEHUSIM peakLUii, MPOTeKaroIIUX C
ydacTHeM HeMeTa/IOB U UX COeJUHEeHUU

OpraHu30BbIBaOT yueOHOe B3aUMOJIeHCTBYE B
rpynmne (pacrnpezensiTb POy, J0roBapyuBaThCs

JIpyT C IPYTOM U T. 11.);

[TpeaBuasT (MPOrHO3MPOBATH) MOCIEACTBUS
KOJI/IEKTUBHBIX pellleHnH;

ITonumaroT MPUUYKMHBI CBOEr0 HEYCIieXad U
HaXOOUTb CI1I0CO0BI BbIXO/la U3 3TOMU CUTyalluH;

B puanore c yunrtesnem BbIpabaThIBaroT
KPUTEPUU OLIEHKU U OTpe/le/IsitOT CTeleHb
YCIEILIHOCTH BBINIOJIHEHUSI CBOeli paboThl U
paboThI BCeX, MCXOAS U3 UMEIOIINXCSl KpUTEepHEB,
COBEpILIEHCTBOBAIOT KPUTEPUU OLIEHKH U
T10/1b30BaThCsl UMU B XO/le OLIeHKU U
CaMOOL|eHKH; OTCTauBaroT CBOK TOUKY 3DEHUsl,
apryMeHTHPYIOT ee; MO TBeP)KAat0T apryMeHThI
(hakTaMy; KpUTUUYHO OTHOCUTBHCSI K CBOEMY




MHEHHUIO;

CryluaroT ApyTrUX, NbITaTbCs IPUHUMATD JPYTYIO
TOYKY 3peHHs], ObITb TOTOBBIM H3MEHUTH CBOIO
TOUKY 3pEHMUS;

CocraBsisatoT pedepar 1o orpeziesieHHOW (opme;

Ocyl11ecTBSIIOT KOCBEHHOE pa3/ie/uTe/IbHOe
[l0Ka3aTesbCTBO.

YMmeroT obpaliatbcsi ¢ 1abopaTopHBIM
obopy/ZloBaHHEM U HarpeBaTe/IbHbIMU
nprOOpamMK B COOTBETCTBHUHM C MPABUIAMHU
TeXHUKH 0e301aCHOCTH;

HabmoparoT 3a CBOMCTBaMH HEMETA/IOB U MX
COeIUHEHWH U SIBJIEHUSIMH, IPOUCXOSAIIUMH C
HUMU;

OnuchIBalOT XUMUUECKUM SKCIIEPUMEHT C
MOMOIIbIO eCTECTBEHHOT'0 (PyCCKOTO WU
POJIHOT0) s13bIKA U I3bIKa XUMUH;

[enaroT BbIBO/bI 10 pe3y/ibTaTaM IIPOBe/IeHHOT0
3KCIIepUMeH

OnpezienstoT, UCX0/s U3 yueOHOM 3a/au,
He0o0X0ZMMOCTh MCII0/Ib30BaHUS HAO/TIOIeHUST
WU KCTIepUMEHTa.

KonrtponbHast pabora Ne3 «Hemerasibi»
(BHYTpeHHUI MOHUTOPHHT)

Opranuuyeckue

Hucnyt « Moxket i
XUMUA ObITH De30racHo’

BeiiectBa oprannueckue u

[atoT ompesiesieHusi: OCHOBHBIE TIOJIO>KEHUS
TEOPUU XUMHUYEeCKOTO CTPOEHHs OpraHUYecKuX




coefrHeHuA (9uacoB)

JU1s1 OKpYy»Katolen
cpeabi»

HeopraHuueckue, OTHOCUTE/bHOCTD
TIOHSITUS «OpraHUUeCcKue
BelLjecTBa». [IpuurHbI
MHOT000pa3usi OpraHuyecKux
coeHeHUM. XMHUUeCKoe
CTpPOeHUe OpraHuuecKux
coevHeHU. MosieKy/sipHble U
CTPYKTypHBbIe (pOpPMY/Iib
OpraHvuecKux BellecTB. MeTaH u
3TaH: CTpoeHHe MoJieKy. ['opeHue
MeTaHa U 3TaHa. [leruzipypoBaHue
staHa. [IprmMeHeHne MeTaHa.
XHMUUeCKoe CTpOeHHe MOJIeKY/IbI
sTUMeHa. [IBoliHast CBsI3b.
B3auMozielicTBre STHIEHA C BOJIOM.
Peakiiyy nosiiMepu3aliuu 3TU/eHa.
[TonvatyneH u ero
3HaueHue.[ToHsITHe O TIpeieTbHbIX
O/THOAaTOMHBIX CTIMPTax Ha
rpuMepax MeTaHoJIa ¥ 3TaHoJIa.
TpexaToMHbIN CITUPT — TJIML[@PUH.
[Tonsite 00 ampJeruaax Ha
rpuMepe YKCYCHOTO anbAeruja.
OkucreHue anbjeruia B KUC/IOTY.
OHOOCHOBHBI€ TIpefie/bHbIe
KapOOHOBBIE KUC/IOThI HA TIPUMeEpe
yKCyCHoOM KucnoTel. Ee cBolicTBa 1
ripuMeHeHue. CTeaprHOBasi KUC/I0Ta
Kak Mpe/iCTaBUTe/Th )KUPHBIX

BeliectB A.M.bytnepoBa; ImeroT MoHATHA O
rOMOJIOTUYECKOM psifie U u3omepuu. HaspiBarot
OCHOBHBI€E KJ/IaCChl OpraHUueCKUX COeJUHeHWUH,
VX HOMEHK/aTypy, CBOWCTBA, IPUMeHeHue.

CocTaBnstOT (GOpPMY/Ibl BaXKHEUIIIHUX
OpraHUYeCcKHX BeleCTB, UX TOMOJIOTOB U
V30MepOB;

3anuchIBalOT ypaBHEHUS peakLUid,
XapaKTepy3yIOLMX CBOMCTBA U3yUeHHbBIX
KJIaCCOB BelLleCTB

Bnagetot npaBusiamy 6e301macHOTo
oOpairieHus C rOPrOYUMHU U TOKCUUHBIMHU
Bell|eCTBaMy;

VIMeroT HaBBbIKM 3KOJIOTUYECKHA FPaMOTHOI'O
MOBe/IeHUs1 B OKpY>Katollleu cpefe.
KontposibHasi pa6ora Ne4 « Oprannueckue
coequiHeHUs"




KapOOHOBBIX KUCJIOT. Peakiuu
3TepudUKaLIUU U TIOHATHE O
CNIOXKHBIX 3(pupax. JKupbl Kak
CTI0KHBIe 3(UPbI T/IMLIepHHA U
>KUPHBIX KMCJIOT. [ToHsITHE 00
aMHUHOKMCJIOTaX. Peakiyu
MO/IMKOHAeHcaluu. benku, nx
CTpOeHHre 1 Orooruyeckast posib.
[MTousiTHe 006 yrieBozax. ['iroKo3a,
ee CBOMCTBa U 3HaueHue. Kpaxman u
LieJITF0/103a (B CpaBHEHUM ), UX
buonoruueckas poJib.

5. O600meHHe 3HAHUI
10 XMMHH 3a KypC
OCHOBHOM HIKOJIbI.
IToBTOpeHue u
00001eHIEe
Marepuasa.(8uacon)

CemuHap «Vcropus
PasBUTHSI OTeUeCTBEHHOU
XUMHUYeCKON HayKH.
Haim Benukue
COO0Te4YeCTBEeHHUKU»

[Teproanueckuii 3aKoH U
[Tepuoguueckas cuctema /. U.
MeHeneeBa B CBeTe TeOpUU
CTpOeHUs aToMaBuzibl XUMUYeCKHUX
CBSI3€H Y TUIIbl KDUCTA/JINYECKUX
peiieTok. B3anMocBs3b CTpoeHUs U
CBOMCTB BelllecTB. Knaccudukarysi
XUMHUUECKUX peakLUi 1o
pas/iMuHbIM Npr3HakaM. CKOpOCThb
XUMHUUeCKUX peakLuil./luccoupmanus
3/71eKTPOJIMTOB B BOAHBIX PaCTBOpax.
VoHHBIe ypaBHEHUs peakLjuu.
OKHC/IMTeTbHOBOCCTAHOBUTEIbHbBIE
peakimu. Knaccudukanms u
CBOICTBAa HEOPraHMUeCKUX BeIlleCTB.
TpeHuHr-TeCcTUpOBaHYe 110
BapuaHTaM ['MIA npolibix Jsiet.




3.II0YPOYHOE IVNITAHUPOBAHUME KYPCA XUMHNH 9 K/TACCA;

2 YACA B HEJIEJIHO (BCET'O 68 YACOB)

Tema 1 «IToBTOpeHHe MaTepuasa 8 knacca. CKopocTb XMMHUECKHX peaKkIii, KaTaau3aTopbi».( 10uacoB)

Ne

) Tema ypoka Cogeprkanre MaTeprasna ypoka | [lemoHcTpanysi, jabopaTopHble OMbITHL. [IpakTyecKre 1 KOHTPOJIbHBIE PA0OTHI
n/m
1 XapakTepucTyKa Crtpoenue aToMa, Xapakrep Tabmuia «[IpaBusia nmoBefeHys yyamxcs B KabuHere xuMum». Tabmmia

XUMHUYEeCKOI'o 3jIeMeHTa
— MeTaJljia.

BBOAHBIN MHCTPYKTaX
o Tb

TIPOCTOrO BellleCTBa;
CpaBHeHMe CBOMCTB MPOCTOr0
Bell[eCTBa CO CBOMCTBaMU
TIPOCTBIX BEILIEeCTB,
06pa30BaHHBIX COCEIHUMU T10
NepUoAy 3J1eMeHTaMuy;
aHaJIOTMYHO /11 CoCeiel Mo

XUMUYeCcKHX 37emeHToB [1.11. MeHpeneeBa. Tab/vila paCTBOPUMOCTH BeIIIeCTB.




MO/ITPYTIIE; COCTAB U XapaKTep
BBICIIIETO OKCH/Ia; COCTaB U
XapakKTep BBICIIIETO
TUJPOKCHUA.

CBoliCTBa 3/1IEKTPOJIUTOB B
ceete TO/l. ['eHeTHUecKue
psZbI MeTasa

XapakTepucTyKa
XUMHAYECKOIro
3/1eMeHTa—HeMeTasl1a

CrpoeHue aToMa, XapakTep
TIPOCTOTO BelleCTBa;
CpaBHEHHe CBOMCTB MPOCTOTO
Bell[eCTBa CO CBOMCTBaMU
TIPOCTHIX BEIIeCTB,
00pa30BaHHBIX COCEJHUMU TI0
Nepuo/ly 371leMeHTaMu;
aHaJIOTUYHO Jjisl cocefieid 1o
TIOJTPYIITie; COCTaB U XapakKTep
BBICIIIEr0 OKCH/Ia; COCTaB U
XapakTep BBICIIIEro
TUJPOKCH/IA; COCTAB JIETYYero
BO/IOPO/IHOTO COeTUHEHUsT (1St
HeMeTasa).

CBolicTBa 3/1IeKTPO/IUTOB B
csere TO/I. 'eneTnyeckue
psi/ibl HeMeTasiia

Tabnuiia xumMuueckux 31emenToB 1.M1. MenzeneeBa. Tabiuija pacTBOPUMOCTH
OCHOBaHUH, KUCJIOT, cosield B Bozie. Moien aToMoB.

ITepexomHble 3/1eMEHTHI
Y COeIMHeHUS 3TUX

ITonsiTHST O TIEPEXO/HBIX
s7eMeHTax. AM(pOTepHOCTb.

JIa6.ombIT: Peakiiuu royiyueHusi U CBOMCTBA TUIPOKCHZIOB I[UHKA U/TH
amovunus. . Tabmuia xumuueckux syemeHToB [.M. MeHeneeBa. Tabsuiia




3/IEMEHTOB. .
JlabopamopHblli
onbimNe1 "Peakyuu
nosyueHus u ceolicmed
2UOPOKCUO08 YUHKA UAU
amromuHus"

['eneTnueckuit psg,
NIepexo/iHOro 371eMeHTa

PacTBOPUMOCTUA OCHOBaHHWH, KUCJIOT, COJIEN B BOZE

[TeproanuecKuii 3aK0H U
cucreMa s1emMeHToB /.M.
Mengeneesa.
JlabopamopHblli onbim
Ne2 "ModenuposaHue
nocmpoeHus
nepuoouyeckotl
cucmembl 3/1eMeHmMo8
MeHnoeneesa

[TeproanuecKuii 3aK0H 1
repyuoinueckasl CucTeMa
XMMHUYeCKUx 3j1eMeHToB /1. 1.
MeHpeneeBa 1 CTpoeHue
aroMa. 3HaueHue
TepUOUYEeCKOro 3aK0Ha U
NepruoANUeCKON CUCTEMbI
XUMUUECKUX 37emeHToB [. 1.
Mengesneea. [Ipegcka3zanust
O.1.Menpeneesa o
CyllleCTBOBaHUY TepMaHUs,
CKaH/IUS U rajuivs

Tabnuia xumuueckux 3nemMeHToB [1.M1. MeHeneeBa. Mogiesib CTpOeHHSI 3eMHOT'O
iapa.

CKOpOCTb XUMUYECKUX
peakiui. ./IabpamopHbie
onbimbl: Ne 3., "
3ameuwyeHue icene3om
Meou 8 pacmeope
cynbgpama meou”
"JlabopamopHblli onbim

Ne4: «3asucumocmnb

CKopocmu XUMUYecKoll

[TonaTue o ckopocTn
XUMHYECKUX PeaKLIUi.
EfuHULIbI U3MepeHysi CKOPOCTH
XUMHYECKUX PeakLUi.
CKOpOCTb TOMOTe€HHBIX U
reTeporeHHbIX MPOLIECCOB.
3aBUCUMOCTb CKOPOCTH OT
pasHbIX (HaKTOPOB.

J1a6.0mBIThL: «3aBUCUMOCTh CKOPOCTHA XUMHUYECKOU PeaKIu OT TIPUPOAbI
pearupymolyx BellecTB Ha IpUMepe B3aUMO/IeHCTBUSL KUC/IOT C MeTaslllaMu.
3aBUCUMOCTb CKOPOCTA XUMHUYECKOM peakijui OT KOHLIEHTPaLM1 pearupyrommx
BeIIleCTB Ha MpUMepe B3auMO/IeHCTBUS LUHKA C COJITHOW KUC/IOTOM pa3nuyHOn
KOHLIeHTpaL1H.




peakyuu om npupoobl
peazupylowjux eewjecmas
Ha npumepe
e3aumooeticmaust
Kuca0m ¢ Memanaamu.
JlabopamopHblil onbim
Ne5 "3asucumocmb
cKopocmu xumuueckotl
peaxkyuu om
KOHYeHmpayuu
peazupylowjux eewjecmas
Ha npumepe
e3aumooeticmeust YuHKd
C consHoll Kucaomotl
pasauuHotl
KOHYyeHmpayuu"

YcoBus, BIYSIOLIME Ha
CKOPOCTb XMUMHUYECKUX
peakuuid. /Iab. onbimbl:
6,7,8 «3asucumocmb
cKopocmu xumuueckotl
peakyuu om naowjaou
CONPUKOCHOBEHUS
peazupyroujux gewjecms.
MooenuposaHue
«KUnsiwe20 cA05».
3asucumocmb cCKOpocmu

3aBUCHMOCTb CKOPOCTHU
XUMHYECKUX PeakLUi OT
TIPUPO/bl PearnupyroLmx
BelL[eCTB, TEMITepaTyphl,
KOHL|EHTpaL[U1 pearupyrommx
Bell[eCTB (3aKOH /IeUCTBYIOIIUX
Macc).

JIa6. ombIThI: 3aBUCUMOCTh CKOPOCTH XMMHUUeCKOW peakiuy OT I/I0IaAn
COTIPUKOCHOBEHUSI pearvpyronux Beljects. MojieupoBaHe «KUITALLEro CI0s».
3aBUCHMOCTb CKOPOCTH XMMUUECKOM peakliiy OT TeMIlepaTypbl pearupyrommx
BelL|eCTB Ha NpuMepe B3auMozencTsus okcruga meau (1I) ¢ pactBopom cepHou
KUC/IOThI Pa3/IMUHON TemriepaTypbl» JleMoHcTpalusi: ['oMoreHHbIN U
reTeporeHHbIN Katanu3. @epMeHTaTUBHBIN KaTtanu3. VIHrubupoBaHve




Xumuueckoll peakyuu om
memnepamypbi
peazupylowjux gewjecme
Ha npumepe
g3aumodelicmausi okcuod
meou (II) c pacmeopom
cepHoll Kuc/0mbl
pasauyHot
memnepamypbi»

Ob6patumbie u
HeoOpaTuMbIe
XUMHUYECKHe Peaki|H.

[MTousTHE 06 0OpaTUMOCTH
XUMHYECKUX PeaKkLIUu.
YcnoBus poTekaHus
HeoOpaTHUMBIX peakIHi.
IIpaBuno beprosne.

Xumuryeckoe
paBHOBecHe. CriocoObI
ero CMeIIleHusl.
JlabopamopHbiii onbimbl
Ne 9 «PasnodceHue
nepokcuda 6000pooa ¢
NOMOWbI0 OKCUod
mapaanya, Ne10
«Ob6HapyceHue
Kamanasbl 8 NUWesbIX
npooykmax, Ne11
«HHeubuposaHue
Kuc/s0m ¢ Memaniamu

[ToHsATHE 0 XUMHUECKOM
PABHOBECHH KaK
XapaKTepuCTUKe 00paTUMBIX
peakiuii. [TpuHiun Jle
[ITatenbe. CriocoObI CMeITeHust
XUMUYECKOTO PAaBHOBECHSI.

JIaboparopssie omnbiTel Ne 9,10,11 «Pa3iokeHure mepokKcHja BO0poJa ¢
MOMOLIIbI0 OKCHZa Mapranija, OOHapy)keHue KaTasasbl B MUIIEBbIX MTPOAYKTaX,
WHrubupoBaHue KUC/IOT C MeTaylaMU YPOTPOIIHOM. »




YPOMPONUHOM.»

9 O6o01ieHre matepuana | PelieHue 3aau, MOATOTOBKA K

o Teme 1: «IToBTOpeHWe | KOHTPOJILHOM paboTe.

Marepuasa 8 Kjacca.

CKOpOCTh XUMHUECKUX

peakLyi,

KaTaun3aTopbl».
10 | KonTposbHas paboTa 1o

teme Ne 1«IToBTOpEHUe

Marepuasa 8 Kjacca.

CKOpOCTb XUMUYECKUX

peakiui,

KaTa/jn3aTopbl».

Tema 2: Metannl (17 yacoB)

11 | ITosnoxkeHue MeTaioB B | XapaKTepyUCTHKA I10/I0’KeHUs Kosekiim o6pasijoB MetanioB. Tabmuija xumMuaeckux 3memeHToB [1.11.

[Teproanueckoi MeTa/u10B B [leproguueckoit MenpeneeBa

cucreme /1.1. cucrteme. CTpoeHre aTOMOB

MeHpeneeBa u MeTa/u10B. MeTajiinueckue

0C00EHHOCTH CTPOEHUsI | KPUCTa/I/TMUeCKue peleTKy.

UX aToMOB. Pusnyeckue | Metaiivueckas XuMuueckas

CBOICTBA MeTasjioB CBs13b. Pr3nUecKre CBOMCTBA

MeTa/VIOB — MIPOCThIX BellleCTB

12 CriiaBel METa/JIOB WX XapakTepucTuKa CIlIaBOB, UX Kosnekuus crtaBos. IIpe3eHTariys o reme ypoka

He00X0JUMOCTD,
3HauUeHUe U

CBOICTBa, TIpe/iCTaBUTEeTN
BaKHEUIIINX CIJIABOB U MX




TIpUMEHEeHHUE.. 3HaueHue
13 - | Xumuueckre CBOMCTBa XapaKTepucTHKa 00IuX J.0. B3aumogelicTBre MeTa/l/IoB ¢ HeMeTaiamu. ['openre Na, Mg, FeTabsura
14 | meTansos. XUMHYECKUX CBOWCTB META//IOB | paCTBOPMMOCTH OCHOBAHUM, KUC/IOT, COJIel B Bogie. JlabopaTopHbIii onbit Ne12 «
JlabopamopHblil onbim B CBeTe Ipe/iCTaB/IeHNH 00 B3aumogeiicTBre pacTBOPOB KUC/IOT U COJel C MeTaljlaMu»
Ne12 « B3aumooelicmgue | OKUCTUTE/IBHO-
pacmeopos Kucaom u BOCCTAaHOBUTE/bHBIX PEaKLUAX
coseli c Memanaamu»
15 Mertasiibl B IpUpo/e. Camopo/iHble MeTaslIbl U Koanexkyuu pyd. 1.0.BoccraHoB/ieHre MeTasIoB yIjieM, BOJOPOZOM.
O6mme crocobwl nx OCHOBHbIE COeJMHEeHUs JTabopaTophbIii onbIT Ne13 «3HAaKOMCTBO C py/laMH METaJlJIoB»
MOy YeHUSI. MeTa/VIOB B PUPOJeE.
JlabopamopHblli onbim BakHelIvie pyzbl Ux.
No13 «3Hakomcmeo ¢ [TonaTtue o meTa/ulypruu u ee
pyoamu mMemanios» PasHOBUHOCTAX: IMUPO-,
TU/IpOMeTasl/lypruu.
16 | O61Iye moHATHS Koppo3us meta/uioB. Criocodbl | JI.O. OMbITHI 110 KOPPO3UHM METAJIJIOB U 3all[UTa UX OT KOPPO3UU
KOPPO3UM MeTaJljIOB. 3allUTHI METaJJIOB OT KOPPO3UH
Crioco0bmI
Tipe/JOTBpalLeHUsI
KODPO3HH.
17 | O6masi xapakTepucTiKa | XapaKTepUCTHKa I1e/I0YHbIX OO6pa3Lipl 1Ie/I0YHBIX MEeTaslyIOB, UX OKCUIOB U TUAPOKCHAOB.[.O.

3/1eMEHTOB T/IaBHOU
noArpynmnsl I rpymnmer.
ITes10uHbIe MeTa/UIbL.

METa/IVZIOB COTJIaCHO IIJIaHY:

+ CrpoeHue aTOMOB B
CpaBHEHUH.

+ IllenouHsle MeTasuIbI -
TIPOCTHIE BeleCcTBa, UX
(hu3ryeckre U XUMUUYEeCKHue

B3anMo/ielicTBYe 111e/I0YHBIX METa/IOB C BOZIOU, KUC/IOPO/IOM, HeMeTasl/laMH.
PacTBOPHMMOCTB OKCH/IOB 1 TH/IPOKCH/IOB IT]eJIOYHBIX MeTasIoB B Boge Tabnuija
XumMuueckux semeHToB /.M. MenzeneeBal IpeseHTariys 1o Teme ypoka




CBOMCTBA B CPaBHEHUH.

+  O0630p KHUCIOPOAHBIX
COeJIJTHEeHUM 11[e/I0YHbIX
MeTasioB (OKCH/IOB,
TM/IPOKCH/IOB) B CDABHEHUH

18 | CoepuHenwus 1jesiouHbix | O630p BayKHEHILINX OO6pa3iibl TPUPOAHBIX COeAUHEHUH ITIeJIOUHBIX MeTaslI0B. JTabopaTOPHBIN OMBIT
MeTa/l/IoB. COe/IJHeHUH 11]e/I0YHbIX 14 « Pacnio3naBanue coseii Na“ u K* 1o okpacke riamenu Tab/uiia
JlabopamopHblii onbim MeTaJ/JIOB: 11[e/I0UH, COJIU PacTBOPUMOCTU OCHOBaHHWH, KUCJIOT, COJIEN B BOZE
14 « Pacno3HasaHue
coneii Na* u K+ no (NaCl, Nap,CO3, NaHCO3 n
OKpaCKe naameHu ap.). TloHsiTHE O KaMUiHBIX

ynobpenusix. [TpupogHble
COoeIMHEeHUS 111eJI0YHbIX
MeTaJslJIoB

19 | O6mast xapakTepucTUKa | XapaKTepUCTHKa OO0pa3iipl 1M1e/I0YHO3eMEJTLHBIX META/I/IOB U UX OKCUZIOB U T'H/IPOKCH/IOB.
3/IeMEHTOB TJIaBHOM 1je/I0uHO3eMesibHbIX MeTa/ioB | [1.0.B3avmMogelicTBre C BOJOU, KUCIOPOIOM, HeMeTasylaMU. PacTBOpUMOCTh
noarpynmnsi 11 rpymnrsbi. aHa/IOTUYHAs XapaKTePUCTHUKE | OKCH/IOB U TWPOKCH/IOB I1[e/I0UHO3eMe/TbHBIX MeTa/lIoB B BojeTabuia
[[lesiouHO3eMeNbHBIE 111e/I0YHBIX MeTaslJIOB XUMHYecKux snemeHToB [1.U. MeHgeneeBa
MeTaJlIbl.

20 | CoennHenus O0630p Ba)KHEHLINX OO6pa3ibl TPUPOAHBIX COeAMHEHUH KastbIHsl. JlabopaTopHbiii orbIT Ne 15»
1{eJIOYHO3EME/IbHbIX CoeJMHeHUH [TonyueHre ruApOKCH/A KabLUs U UCCIe/JOBaHUE ero CBOMCTB»

MeTaJljIoB. 111e/JI0YHO3€eMe/IbHbIX MeTa/l/IOB

JlabopamopHbiil onbim
Ne 15 « IMonyueHue

eudpokcuda Kanbyus u
uccned0ogaHue e2o
cgolicme»

U, B TIePBYIO Ouepe/ib,
COeTUHEHHUH Ka/bLWsl: OKCH/IBI,
ruipokcuabl, comu (CaCOs u
ero pa3HoBUgHOCTH, Ca(NO3),,
Ca3(POy), u a1p.), UX CBOMCTBA
Y 3HaUeHUsI

Ta6m4u;a PaCTBOPUMOCTH OCHOBaHHﬁ, KHUCJIOT, coseii B BO/Jie




21 AntoMUHMH, ero CrpoeHue aToMa, pusnyeckue | Kosnekius usgendii u3 amoMuHus U ero criaBoB.J1.0. B3aumoetictBue
busnueckre u Y XUMUUYeCKHe CBOMCTBA aJIFOMHUHUS C PACTBOPAMU KUC/IOT, Cotelt U mmienoueit. Tabmuia Xummueckux
XUMHYEeCKUe CBOMCTBa a/IFOMUHHS — TPOCTOT0 semeHTOB [].M1. MeHeneeBa. Tabyuila pacCTBOPUMOCTH OCHOBaHUH, KUC/IOT,

BeljecTBa. HaxoxxzeHue B coJieli B BoJie
nipupoge. [IpumeHeHust

aJFOMUHMS Ha OCHOBE €ro

CBOMCTBa

22 CoennHenust AM}OTEpPHOCTB OKCH/A 1 OO6pa3iibl MPUPOAHBIX COeAMHEHUH amoMuHus. JTabopaTopHbIi onbiT Ne16
a/IFOMUHMA. THApOKCH/A a/TIOMUHHAL. INonyuenue Al(OH); 1 u3y4yeHue ero CBOMCTB»
JlabopamopHbili onbim ['uHO3eM U ero
Ne16 «ITonyueHue MOJU(UKALMH.

AI(OH); u usyuenue ezo | PacrpoCTpaHeHHOCTb
ceoticme» aTFOMUHUS B IPUPOJIE
23 | XKene3o, ero ¢usnueckue | OCOOEHHOCTH CTPOEHHUS B3aumogencTBue kemnes3a C pacCTBOpaMH KUC/IOT U COJIEN.

Y XUMHUUEeCKHe CBOHCTBA.
[eHeTHUECKHUE PSI/IbI
FeZ+ U Fe3+.
JlabopamopHbiil onbim
Ne17 «B3aumodeticmeue
JKcenesa ¢ ConsiHoll
Kucaomoti».
JlabopamopHblii onbim
Ne 18 «ITonyuenue u
ceotlicmea 2uo0poKcuoos
acenesa (11 u III).»

3JIEKTPOHHBIX o0bo/10ueK
aTOMOB 3/IeMEHTOB IT0OOUHBIX

MOJrPYyNI Ha TIpUMepe >KeJie3a.

CrerneHu OKUC/IEHUS >KeJie3a B
coevHeHUsIX. PU3nNUecKue U
XUMHUYECKHUe CBOKCTBA XKeJle3a
— MPOCTOrO BelecTBa.
HaxoxxgeHuve B mpupoze.
XapakTeprucTHUKa XUMUUECKHUX
cBoiicTB okcuoB (II u 1) n
ruapokcuoB (11 u IIT) xkene3a.
Baxkneiiive comu (II u III)

JTabopaTopubiii onbiT Nel7 «B3aumo/jeiicTBHe JKejie3a C COISTHON KUC/TOTOM».

JlabopaTtophsiii onbIT Ne 18 «ITosmyueHue u cBolicTBa ruipokcuioB xese3sa (I u

I11).» KauectBenHsle peakiyuu Ha Fe?" u Fe3*

Tabnuija xumMuueckux 3nemeHToB [1.M1. MeHpeneeBa. Tabsuila pacCTBOPUMOCTH
OCHOBaHMM, KUCJIOT, COJIeM B BOJie




JKesiesa: XJIOpU/ibl, CyIb(aThl.
KauecTBeHHbIe peaki[uM Ha
Fe?* u Fe3*

24

PernieHuie 3aj1au 1o Teme
«MeTtanne». Pemmenue
3a/ja4 110 XMMHUYECKOMY
YPaBHEHHUIO eC/I OJJHO
13 BellecTB(MCXOgHOe
W/TM KOHEeUHOE)
COJIEPIKUT JI0JTHO
TIpUMeCeH.

25

O06o0611eHME TI0 TEMe
«Metanibi»

O600111eHYe 3HAHWH, pellIeHre
3a/ja4 U ynpaKHeHUH,
MOJrOTOBKA K KOHTPOJIbHOM
pabore

26

[TpakTrueckas paboTa
No1«Pemenve

3KCIePUMEHTA/IbHBIX
3ajJla4 1o TeMe MeTaslbl"

27

KonTponbHast paboTa 1o
TeMe «MeTasiibi»

Tema 3 Hemerasuibi (24

yaca)

28

OO011jas1 XapaKTepUCTHUKa
HEMETaJI/IOB.

[Tono)keHe HeMeTaslJIoB B
[Tepuoanueckoi cucreme,
0COOEHHOCTH CTPOEHUS UX

Psag 30. Mogeny aTOMHBIX KPHUCTa/I/TUUeCKUX
peleToK Ha puMepe MoAUMUKAaLUM yriaepoza
(astma3a u rpaduTa) Tabnmila XUMHUUECKUX




aTOMOB.
OJIEKTPOOTPHULIATE/IbHOCTh KaK
Mepa HeMeTa/JINYHOCTH, PSif,
J0. Kpucranmueckoe
CTpPOeHNe HeMeTasl/IoB -
MIPOCTHIX BelLleCTB.
Annorponus. O30H. CocTas
Bo3ayxa. dusuueckue
CBOMCTBA HEMeTasl/IOB.

snemeHToB [].1. MeHgeneeBa. Tabmuria «Psi
3/IeKTPOOTPHLIATETBHOCTH»

29 anorensl. O01as CrtpoeHue aToma BOZ0pPO/a. OO0pa31bl TaZIOreHOB — MPOCTHIX BEI[eCTB.
XapaKTepucCTUKa du3nyecKue U XuMuyeckKue [.0. B3aumoeliCTBUSI X C HAaTPUEM,
HeMmeTasuioB. Bomopog,. cBo¥icTBa Bogopoza. CTpoeHWe | amoMuHHEM. BbiTecHeHHe X/10poM Opoma uiu
JlabopamopHblli onbim aTOMOB TaJIOT€HOB, MX CTEMeHH | Hojja U3 pacTBOPOB MX coseld Tabmuija
Ne19 «ITonyuenue u okucsieHus1. CTpoeHre MOJIEKYJ/T | XUMHAUYeCKux syiemeHToB [.1. MeHnpeneeBa.
pacno3Hasaque rajioreHoB. I'ajoreHsr — JIabopaTophblii onbIT Ne19 «ITonyueHue u
8000p00a» IIPOCTBIE BEILIECTBA. pacriosHaBaHue BOJOPOJa»

3aKOHOMEpHOCTH B U3MEeHeHUH
UX QU3NYeCKUX U XUMUUYECKUX
CBOMCTB B 3aBUCHMOCTH OT
poCTa MopsAKOBOr0 HOMepa.
Kpartkue cBegeHus o xmope,
Opome, oze u prope
30 | Boga. Xummyeckue Jla6opaTopHsiii ombiT Ne20 «Mccnefoanye

cBoiicTBa. Boja B xkKu3HU
YesioBeKa.
JlabopamopHbiil onbim

Ne20 «HccnedosaHue

TIOBEPXHOCTHOT'O HATSDKEHUSI BOJbI».
JIabopaTtopHhsiii onbiT Ne21 «PacTBopeHue
Me/IHOTO KyTiopoca B Bozie». JlTabopaTOpHbIit

orbIT Ne22 «I'vpaTaiiyisi 06e3B0>KEHHOTO




N0BepxXHOCNHO20
HamsceHust 800bl1»
JlabopamopHblii onbim

Ne21 «PacmeopeHue

MeOdH020 Kynopoca 8
gode». JlabopamopHblili
onbim Ne22
«['uopamayus
06e38021ceHHO20
cynbgama meou»

JlabopamopHblli onbim
No23 «H320moeneHue
2UNCOoB8020 omneuamKka»

JlabopamopHbiil onbim
Ne24 « O3HakomneHue ¢

Kosnekyuell 6bimoeabix
¢uabmpos 600b1»

JlabopamopHblil onbim
Ne25 «O3HakomneHue ¢

€OCMagom MuHepaabHoll
800bl»

cy/ibhara Mean»

JIabopatopseiii omnbiT Ne23 «M3roToBieHue

TUIICOBOI'O OTIIeYaTKa»

JTabopaTtophbiii onbIT Ne24 « O3HaKOMIIeHHE C

KOJI/IeKLell ObITOBBIX (DPU/IBTPOB BOJbI»

JTabopatopHeiii ombiT Ne25 «O3HakoMieHHe ¢

COCTaBOM MHHepaHBHOﬁ BOJbI»

31

CoenyiHeHYs rajIoreHOB
U UX CBOMCTBA.
buonornueckoe
3HaueHUe U NpUMeHeHUe

X10pOBOZAIOPO/] ¥ COMsTHAst
KUC/I0Ta. XJIOPUJIBI, UX
TIpUMeHeHre B HapOZAHOM
XO035MCTBe

O6pa3upl MpUpoAHBIX XyopugoB. 1.0.
[TonyueHue 1 CBOMCTBA COJISTHOU
KUC1oThl.JTabopaTopHsiii onbIT Ne26 «

KauecTBeHHasi peaklivisi Ha rajloreHu/ ]




raJIoTeHOB M UX
coeZIMHeHU.

JlabopamopHblii onbim
Ne26 « KauecmeeHHas
peakyus Ha 2ana02eHuo

—1OHbI». TabMila pacTBOPUMOCTH OCHOBAHHUH,
KUCJIOT, COJIeN B BOZie

—UOH
32 | Kucnopog. Xumudeckre | Kucnopos B npupofe. Jla6oparopsbiii oneiT Ne27 «ITonydeHne
CBOMCTBA U XUMHUUeckue CBOMCTBA KHCHOPOAa paBHO)KeHI/IEM KMHO4 U HZOZ;
brosnornyeckoe KHAC/IOpO/a: B3aUMOACUCTBHE C | cobupaHKe U paclio3HaBaHUe ero»; ropeHue S,
3HaueHue. MeTa/1JlaM1 U HeMeTa/I/laMH, P’ Fe’ Ii R Na’ Al, B KUCJIOPOJie; TOPeHHe CH4’
JlabopamopHblil onbim yr/1eBojopo/iamu, H,STabnuna xuMmuyeckux snementos [1.11.
Ne27 «ITonyueHue CepoBo0poioM. I'opeHuie 1 MeHnjieneeBa
Kucaopoda Me/ijJIeHHOe OKHCJIeHHe.
paznodceruem KMnO,u | HAbixaHve u dboTocuHTe3.
H,0,; cobupaHue u [TonyueHnue v ipuMeHeHue
pacnosHasaHue e2o» KnC/10posa
33 | Cepa, ee ¢pusnyeckue u CtpoeHue aToMma cepsl. [.0. ITonyyeHre niacTUYeCcKOU Cepsl.
XMMHYeCKHe CBOMCTBaA. Annorponus. dusruueckue B3aumogencTsue cepel ¢ MeTa/l/IaMy,
JlabopamopHblli onbim CBOMCTBa pOMOHYECKOM Cephl. | BOIOPO/IOM U KUCIopoaoM Tabuiia
Ne 28 «I'openue cepbl Ha | XapaKTePUCTHUKA XMMUYECKUX | XUMUUeCKUX 3inemeHToB [I.VI. MeH/ieneeBa.
8030yXxe U 8 KUCA0POoOe» CBOMCTB Cepkbl B CBETE JlabopaTtophbii onibiT Ne 28 «I"opeHue cepbl
Tpe/CTaB/IeHnit 00 Ha BO3/lyXe U B KHUCJIOPO/ie»
OKHCJIUTEeIbHO-
BOCCTaHOBHUTE/IbHBIX PeaKLUAX
34 | Okcuppl cepol (IV 1 [TonyueHue U CBOMCTBA J.0.ITonyuenue SO, ropeHreM cepbl U

VI),ux Xxumuueckue

okcuzoB cepbl (VI u VI) kak
KHUCJIOTHBIX OKCH/IOB.

B3aMMO/IEMCTBUEM Me/IH C KOHIJ.
H,SO,4.B3aumopetictBue SO, c BOAOMW U




CBOWCTBA U IIPUMEHEHNe.

XapakTrepucTtrka peakjunu2S0,;
+ Oy — 2503 u paccMoTpeHue
YCJIOBUM CMelLeHus]
paBHOBECHS BIIPaBO

menounto. ObecliBeurBaHe KPacok €
nomMolreio SO,

35 | [IpousBoACTBO CepHOU HayuHble NpUHLUIIBL JlabopaTopHbIii onbIT 29 « CBOMCTBa
KUCI0ThL. HayuHble MPOU3BOACTBA. Y CKOpeHHe pa30aB/ieHHOM CepHOM KUCIOThI»
TIPUHLIUTIBI TIPOLIECCOB, CMelleHHe
TIPOU3BO/ICTBA. paBHOBECHSI.

XuMuyeckue CBOMCTBa
CepHOM KUCJIOTHI.
JlabopamopHbiil onbim
Ne 29 « Ceoticmea
pazbaeneHHoll cepHoll
KUC/0Mbl»

36 | O6o01IeHue o Teme PetieHue 3a71a4 ¥ yripa>kHeHU I
«[Togrpynmna kuciopoga | o teme. «Llerouku
Y TaJIoTeHbI» Tepexo/[0B», TIOATOTOBKA K

KOHTPOJIbHOM paboTe
37 | [Ipaktuueckas pabora PerieHre 3KCriepuMeHTabHBIX | TexXHomornyeckass MHCTPYKLHS T10

No2 «Pemmenue
9KCIIepUMEHTa/IbHbIX
3a/lau 110 Teme
«IToarpynna
KHUCJIOPOa»

3agau 1o teme «Iloarpyrra
KHUCJIOPO/a»

BBITTO/THEHUIO MPAKTUUECKOM PabOTHI.
YyebHUK




38 | A3or u ero xumuueckre | CTpoeHHe aTOMOB a30Ta. Tabnuia xuMuueckux 3nemeHToB [1.11.
CBOUCTBA. CrpoeHye MOJIEKYJIbI a30Ta. MeHnpeneeBa
buonoruueckas posb dusnyeckre U XMMUUeCKHe
asora. CBOMCTBA a30Ta B CBeTe
Tipe/iCTaBIeHU 00
OKUCJ/IUTe/IbHO-
BOCCTAaHOBUTE/IbHBIX peaKLUsX.
HaxoxzgeHuve a3oTa B ripypoze,
coZiepkaHure B 3eMHOU Kope,
aTMocdepe, B OpraHrM3Max.
39 | AMMuak U ero cBoucTBa. | CTpoeHue MOJIeKyJbl aMMHaKa.
JlabopamopHblli onbim dusnueckKue CBOUCTBA,
Ne30 «Hzyuenue rosyuenye, cobupanme, JTabopaTophbiit onbIT Ne30 «/3yueHre CBOWCTB
CBOLICME AMMUAKAY pacrosHaBaHue. Xumuueckue | @MMHaka.» [1.0 PacTBopeHue aMMiaka B BoJe.
CBOIMCTBA aMMMaKa: B3aumogeiicTBue aMMuaka C XJIOpOBOZIOPOZOM.
BOCCTaHOBUTEJIbHBIE U
obpa3oBaHHe HMOHA AMMOHHS
T10 JOHOPHO-aKLIe[TTOPHOMY
MeXaHU3MY
40 | Com aMMOHHSL. Comm aMMOHUS: COCTaB, Jlabopatopsblii ombiT Ne31 «Pacrio3HaBaHue
JlabopamopHblil onbim nojiyueHue, pusUUecKre 1 coneit ammonusi» JI.0. KauecTBeHHasi peakijusi
Ne31 «PacnosHasaHue XMMHYeCKHe CBOKCTBA. Ha NH,".ITonyueHue coneli aMMOHUsI.
coneli aMMOHUS1» IIpencrasureny. IpumeHenne | Xyvyueckast BO3rOHKA X/I0PHd aMMOHFSL.
Tabnuia pacTBOPUMOCTH OCHOBAHUM, KUCJIOT,
conei B Bojie
41 . Kucnopogsbie CocTaB ¥ XuMHUecKue [.0. Xumunueckre CBOMCTBA KaK 3/1€KTPOJIMTA.

CcoearHEeHMs a30Td.

CBOMCTBA a30THOM KUC/IOTHI KaK

B3auMozieiicTBre KOHLIEHTPUPOBAHHOM




A30THas K1cCJIoTa U ee
CBOMCTBaA.
JlabopamopHblii onbim
Ne 32 «Ceoticmea
pazbasneHHoOl a3omHotl
KUCA0MbI»
JlabopamopHblli onbim
Ne33 «B3aumodeticmeue

ysektponura. OcobeHHOCTH
OKMC/TUTE/TbHBIX CBOHCTB

KOHI.[EHTpI/IpOBaHHOﬁ KHWCJ/IOTHI:

ee B3aMMO/IeHICTBHe C MeJblO.
[TosyueHrie a30THOW KHC/IOTHI
Y3 a30Ta U aMMHaKa.
IIpumeHeHue eé.

a30THOM KUC/IOTHI C Meapto. Taburia
PacTBOPUMOCTU OCHOBaHHUM, KUCJIOT, COJIeM B

Bojie. JTabopartopHbIi ombIT Ne 32 «CBoiicTBa
pa30aB/IeHHOM a30THOM KHUC/TIOTh»
JTabopaTtophbiii onbiT Ne33 «B3aumo/eicTere
KOHL|EHTPUPOBAHHOM a30THOM KHC/IOTHI C
Me/IbIO»

KOHYeHmMpUupoe8aHHol
a3omHol Kucaomni ¢
MeOblo»

42 | Cosv a30TUCTOM U Hutpatbl 1 HUTPUTBI, UX 3HaKOMCTBO C 0Opa3iiaMyd HUTPaTOB U
a30THOM KHCJIOT. cBolicTBa (pa3s/ioyKeHue Mpu HUTPUTOB. 3HAKOMCTBO C KOJIJIeKLIen
A3oTHBIE yHOOpeHus HarpeBaHWW) U TIPeJICTaBUTENN. | a30THBIX yao0penuii. [1.0. KauecTBeHHOE

[Tpumenenue B H/X. [Ipo6siema | obHapyxenre NOjs', 1 NO, Tabnuna
TIOBBILLIEHHOTO COZlepyKaHUs pPacTBOPUMOCTH OCHOBaHUM, KMCJIOT, COJIeN B
HUTPAaTOB U HUTPUTOB B C/X BOJIE

MPOYKLIUU

43 [TpakTrueckast pabora «ITonyuyeHve ammuaka u TexHoornueckass UHCTPYKLIUS 110
Ne4 «ITonyuenue peliieHre SKCTIePUMEeHTAIbHBIX | BBITIOJTHEHHIO TIPAKTHUeCKO# paboThI.
aMMMaKa 1 pelieHre 3aja4 1o Teme «Ilogrpymnrma YuebHuk
SKCIIePUMEHTATbHBIX asoTa».
3a/jay 1o TeMe
«IToarpymnma a3ora».

44 | ®ocdop. CoearHeHUs Crpoenue atoma. Annorponus. | [.0. [Tonyuenue okcuga docdopa (V)

docdopa.

CpaBHeHMe CBOWCTB KPaCHOTO

ropenueM. Ero pactsopenue B Bozie .CBONCTBa




JlabopamopHblli onbim
Ne34 «I'opeHue
¢ocepopa Ha 8o30yxe u 8
Kuc/nopooe».
JlabopamopHbili onbim

Ne35 « PacnosHnagaHue

u 6enoro docdopa, ux
nprMeHeHre. XUMUUeCKue
cBoricTBa pocdopa. Okcup
docdopa (V) u
optodocdhopHas KAC/I0Ta.
Conu ee. ®ocdop B npupo/e.

H; PO, kak snekTposnnra. KauectBeHHas
peakius Ha PO, TabaMija XUMUUECKUX
snemeHToB .M. MeHzeneeBa. JlabopaTopHbIi

oreiT Ne34 «I"openue ¢ochopa Ha Bo3ayxe U
B KHC/I0po/ie». JlabopaTopHsiii orbIT Ne35 «
Pacnio3naBanue ocdaton»

docdopHbIe yaobpeHuUs
¢occpamos» (bop yAoop
45 | Yrnepon. Okcufbl Annotponusi, CBOMCTBa Mopenu KpyUcTa/yInueCKyx perieTok ajiMasa v
yriaeposa (ILu IV). MOZMGUKALMIL — a/Masa 1 rpadura. JlabopaTopHbIii orbiT Ne 36
Ne 36 «I'opeHue yens 8 . BoccTaHoB/ieHre Me/i U3 ee OKCH/Ia YI/IeM
AmopodHbIl yriiepos U ero
Kuc/nopooe» . | J1.O. I[Tonyuenue, cobrpanue u
COpTa: KOKC, Caka, ipeBeCcHbIN
pacrio3HaBadue CO,Tabsmija XUMHUeCKUX
yrosb. AfcopOrys u ee
snemenToB [I.V1. MeHeneeBa
IpakTAYeCcKoe 3HaueHue.
XHMHUUeCKoe CBOMCTBA
yrjaepoga.
Ctpoenue moiiekys1 CO u CO,.
dusnueckre U XUuMHUUYeCKUe
cBoiicTBa ux. [lonyuenue u
nipuMmeHenre CO u CO,
46 | YronbHasi Kucsiota u eé | [IpeacraBureny KapOOHATOB: 3HaKOMCTBO C KoJijiekIveld KapboHaToB. KauecTBeHHasi peakLiysi Ha

cosu. /labopamopHblli
onbim Ne37 «IToayueHue

Y20/bHOU KUC/A0mMbl U
usyueHue eé ceolicme».

Ka/IbL[UT, CO/ia, MOTAIll — UX
3HaueHWe U PUMeHEHHe.
Pacrio3HaBaHue KapOOHATOB.
[Tepexox KapOOHATOB B

CO;?.Tlepexo/ KapboHaTa Ka/bLysi THAPOKapboHaT U 00paTHO.
JIabopaTtophsiii onbIT Ne37 «ITonyueHue yroibHOM KUCIOTBI U
u3yueHue eé CBOMCTB» JlabopatopHsiii onbiT Ne 38,39 «Ilepexon
KapOOHaTOB B rMpoKapOoHaThl , Pa3noykeHne ruipokapOoHaTa




JlabopamopHblli onbim
Ne 38 «ITepexod
kapboHamoe 8
euopokapboHambl,
pasnodiceHue
eudpokapboHama
Hampus»

ruapokapboHaTel M 00paTHO

HaTpHUs»

47 | [IpakTnueckasi paboTa [Tonyuenue CO, v u3yueHue WHCTPYKLUY K paboTe. YuyeOHUK.
Ne 5 « ITonyuenue ero CBOMCTB. Pacrio3HaBaHue
YIJIEKMCIIOTO rasa v KapOOHaTOB».
V3yueHre ero CBOMCTB»
48 | Kpemnuii u ero CrtpoeHue aToma, CpaBHeHUe 3HAKOMCTBO C KOJIJIEKLIMeN MPUPOJIHBIX

coeTUHeHUs.
CunukartHast
TIPOMBIIIIEHHOCTb.
JlabopamopHblii onbim
Ne40 « IlonyueHue
KpeMHUegoll Kuc1ombl u
usyueHue eé ceolicme»

ero CBOMCTB CO CBOMCTBAMU
aToMa yriepoja.

Kpucrannmueckuii KpeMHUM,
CpaBHEHHe ero C yIIepoJOoM.

ITpupoanbie coeTHEHUS
kpemHus: SiO,, CUIUKAThI U
a/IFOMOCU/TUKATHI.
IIpousBojCTBa CTEKIIa,
tdapdopa, uemenra. Ux
TipuMeHeHre

coeiiHeHUM Si. 3HAKOMCTBO C KOJI/IeKLIen
v3zenuii U3 crekna, papdopa, KepaMuKH,
remMeHTa. TabynIa XMMHUUECKUX 37IEMEHTOB
I.1. MengeneeBa. JlabopatopHsbiii orbiT Ne40
« [TonmyyeHre KpeMHUEBOW KHUCIOTHI U
v3yuyeHue eé CBOUCTB»




49

Perienvie pacueTHbIX
3aza4. Pemmenue 3azau
10 YPaBHEHUIO peakLi
€CJIM OJTHO U3 BellleCTB
B3SITO B

PertieHrie pa3/IMUHbIX TUTIOB
pacueTHBIX 3ajau. PeriieHue
3a/]a4 ¥ yrpakHeHUi 1o Teme.
Llenouku repexo/joB

3ajiauy 1o TemMe

130bITKe(HeJoCTaTKe)
O06o0611eHMe TI0 TeMe
«HemeTasib»
50 | O6o6irieHue 10 TeMe IToaroToBKa K KOHTPOJIBHOM
«HemeTab pabore
51 KonTponbHast paboTa KontposnbHas pabora. Ne3 1o KoHTposnb 1 yueT 3HaHUI U yMEeHUI 110 TeMe
Ne3 o Teme Teme HemeTasel.
«Hemetanibi»
Tema4 «Opranuueckue BeigectBa»(9 yacos)
52 | [Ipegmert oprannueckod | OpraHuueckasi xuMusi — Xumusi | OOpasLibl MPUPOJHBIX U CHHTETUYECKHX BeIeCTB.

XUMHUU.

COeJJHEeHUM yI/Iepoja.
BeiiectBa oprannueckue u
HeopraHuveckue,
OTHOCUTEJILHOCTb 3TOr0
MOHATHS. [IpUUnHBI
MHOT000pasust yriaepoHbIX
COoeIMHeHUH.

OcCHOBHBIe [10/10)KeHUs1 TeOPUU
crpoenuvs A.M.bytieposa.
XUMHYecKoe CTpoeHue




OpraHuYecKUX COeIMHeHUM.

53

AJKaHbI, COCTaB U
CBOMCTBA.

[TonaTHEe 0 rOMOIOrMUYeCKOM
psifie aJTKaHOB: OO0IIIast
dhopmyna, pogoBoii cyhdukc,
H30MepUsl yTJIepOAHOT0
CKeJieTa, HOMeHK/aTypa.
ITonsiTue o pagukare.

dusnueckKrie CBOWCTBA MeTaHa.

I"openue yrneBo0pozio0B,
TepMHUUeCKOe pasJioyKeHue,
raJloreHupoBaHue,
nsomepusauus. IIpumenenuve

MeTaHa Ha OCHOBE er0 CBOMCTB.

Peakuysa nerngprpoBanus
3TaHa

[ITapocTep>kHeBast U MaciTabHasi MOZIE/T MOJIEKY T
ankaHoB./l.O.I'opeHre MeTaHa U [ip. YI/1IeBOLOPO/OB,
oOHapy>keHUHe TIPO/IyKTOB ropenusi. OTHoLIIeHWe K OpOMHOM Bojzie U
pacTBopy nepmMaHraHarta kKanus.IlnakaTtel «CTpoeHHe BellecTBa».
[TnakaTel «HOMeHK/1aTypa OpraHu4ecKux CoelMHeHuN»

54

AJKeHbl, COCTaB U
CBOUCTBA.

["'omonoruueckuii psifj aIKE€HOB:

obiras hoopmyJia, poZOBOM
cybdukc, usomepust u
HOMeHK/1atypa. CBoucTBa
JIBOMHOM CBsI3U. Pr3nUecKue
CBOMCTBA 3TU/IeHA, ero
ToJly4eHus U3 3TaHa (TOBT.)

Peakius ropenuis. Peakumu
MpYCOeJMHEeHUS: BOJIOPO/a,
rajoreHa, raJloreHoBOZiopo/a,
BoAbl. KauecTBeHHbIe peakLiin

Mopenu monekyn stunena. 1.0.ITonyueHue
stuneHa. ['openue stunena.B3anmosericteue
ero ¢ OpPOMHOIA BO/IOM 1 PaCTBOPOM
rnepmaHraHaTa Kanus.[lnakaTel
«HomeHKaTypa opraHu4eckux coeJuHeHUN»




Ha JBOMHYIO CBS3b.

55 | Criuptel. CocrtaB U O6r1ast hopmysia u OO0pa3iipl MeTaHo/Ia, 3TAaHOJIA, STUEHTJTUKOJIS,
CBOUCTBA. TOMOJIOTUUeCKUH Psifi ankaHos, | rivuepuHa. [1.0.KauecTBeHHas peakuys Ha
HOMeHK/aTypa. JTaHoJ U MHOTr'0aTOMHbIe CriupThI [11aKaThl
MeTaHoJ1, UX pusnonornyeckue | «HomeHK1aTypa opraHu4ecKuX COoeHEeHU»
CBOMCTBA U 3HauU€HUe.
ATOMHOCTB CITUPTOB.
OTUIEHIJIUKOJIb KaK
JIBYXaTOMHBIW CITUPT U
TJIMLIEPUH KaK TPeXaTOMHBIN
CIIUPT, UX 3HaUEHUe
56 | Anpbgerusel Ha ipumepe | [TonsiTre 06 anbaeruzgax Ha [1.0.Peakiusi «cepeOpsiHOTO
YKCYCHOT'O a/lbJleruza. TpuMepe YKCYCHOTO anbgernga | 3sepkana»llnakarel « HomeHnknatypa
Peakijus Kyueposa. Nx OpraHUuYecKrUx CoeZJMHeHN»
3HaueHue
57 | KapOOHOBBIE KHUC/IOTHI. [ToHsATHE 006 OTHOOCHOBHBIX 1.0 TunuyHble KUC/IOTHBIE CBOKMCTBA
CocTaB U CBOMCTBa. Tnipe/ie/TbHbIX KapOOHOBBIX YKCYCHOM KHC/IOThI: B3aUMO/IeHCTBUE ee C
KHCJI0Tax Ha rpumepe MeTaJlJIOM, OKCH/IOM MeTasljia, OCHOBaHHUEM 1
YKCYCHOM KUC/IOThL. Ee cosisio (kapboHaToMm).Tabmmiia
3HaueHue. ArleTaTbl. JKUpHble | paCTBOPUMOCTH OCHOBAHWM, KUC/IOT, COJIeH B
KHC/IOThI. Peakius Boge. Ilnakatel «HomeHknatypa
sTepudUKaLu OpraHUYecKUX COeHeHUN»
58 | IloHsiTHE O CIOXKHBIX B3aumogeiicTBue C yKCyCHOMN [.0.ITonyyeHue CIOXHBIX 3(UPOB: CUHTE3

s¢gupax. JKupbl

KHC/IOTBI C 3TU/IOBBIM CITUPTOM.

CTpoeHue C/10>KHBIX 3()HPOB.
Peakiun stepudukanuu,

3TU/IOBOTO 3(hMpa YKCYCHOW KHUC/IOTHI.
OO6pa3upl TBepAbIX U XKUAKUX >KUpoB. [.0.
PacTtBOopuMOCTE XUpOB. [loKa3aTensCTBO




obparumocTh ux. C/10)KHbIE
3¢upHI B TIPUPOJE.
IIpumeneHue ux. 2Kupbl Kak
CJIO’KHBIE 3(PUPBI
TPexaTOMHOI'O CIIUpTa
IJIMLePUHA U JKUPHBIX KUCJIOT.
dusnyeckue U XMMUUYECKHe
CBOMCTBA »XUpPOB. ['naponus u
ruapupoBaHue. [Tonsartue o
MbUIax

HerpeJebHOCTU Y XXUAKUX KUPOB.ITnakaTel
«HomeHKaTypa opraHu4eckux coeJuHeHUN»
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[TousiTe 06
aMUHOKUCJIOTax. besku.
Yrneeogpl. O60611I€HHE
1o Teme «OpraHuyeckye
BellleCTBa»

AMUHOKHCIOTBI KaK TIPOYKT
3aMelleHusl aToMa BOZIopo/ia B
pajiKane KapOOHaTHBIX KMCJIOT
Ha rajioreH U ToC/Ie[y0I[ero
3aMelleHus] TOC/IeJHEro Ha
amMHUHOTpyTIy. AMMOTEPHOCTh
AMUHOKUCIIOT: UX
B3aUMO/IEHCTBUE C KUCTIOTaMH
U LesioyamMu. buonoruueckoe
3HaYeHHUe aMUHOKHCJIOT.
[ToHsATHE O GenKax Kak
MIPO/IYKTaX peakiuu
TIO/TUKOH/IeHCal U
aMUHOKHCIIOT. OeJTKOB.
buonoruueckast poJib 6e/IKOB.
[MonsiTue 06 yrieBojax.

J.0. Toka3aTenbCTBO HAIUUUS
(hyHKI[MOHA/ILHBIX TPYIIN B pacTBOpax
aMuHOKHUCIOT. [1.0O. LIBeTHbIEe peakiuu
6enkoB. PacTBopeHue U ocaxk/ieHue OesiKoB.
Henarypanys 6enkos [1akatel «benku»
ITnakatel «HoMeHK/IaTypa opraHuyecKrux
COeIMHEHUI»
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KonTponbHast paboTa 1o
Teme «OpraHuyeckue




BeIIleCTBa»

Tema 4 «IIoBTOpEeHHe MaTepHa

sa»( 8uacoB)
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[Teproanueckuil 3aK0H U
neproyeckKasl cucreMa
XUMHUUYECKHUX 3JIeMEHTOB

O.1.MenpeneeBa

PU3NUeCKUN CMBICIT
TOPSITKOBOTO HOMepa 3/ieMeHTa
B [TIEPUOJMYECKON CUCTEMe
XUMHUUECKUX 3JIeMEHTOB
O.N.MenpeneeBa, HOMepoB
nepuozia v Tpynmbl.
3aKOHOMEpPHOCTU U3MEeHEHHUS
CBOICTB 3/IEMEHTOB U UX
CcoeIMHEHWH B TIepUO/jax U
rpyImax B CBeTe
TNpe/iCTaB/IeHU O CTPOeHU!
aTOMOB 3JIEeMEHTOB. 3HaueHve
MepUoANUeCKOro 3aKoHa

Tabnuia xuMuueckux snemeHToB [1.11.
MenpesneeBa

62

TUIB XUMHUUECKHUX
CBs3ei

Turbl XUMUUECKUX CBSI3el U
TUIbI KPUCTA/UTUYECKUX
peleToK. B3anmocBs3b
CTPOEHMS U CBOMCTB BeLeCTB
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Knaccudukanys
XMMHUUECKUX peakLUii 1o
pa3IUUHbIM MPU3HaKaM

Knaccudukarysi Xummueckux
peak1iuii 1o pa3IMYHbIM
Tipu3HaKaM (YKCJI0 U COCTaB
pearvpyromyx u
00pa3yroImxcs BelecTs;
TernioBoi 3¢pdekT;
WCMO/Ib30BaHKe KaTalu3aTopa;

[TnakaT «Knaccudukarnys XuMruuecKux
peakLvii»




HarpaBJ/ieHVe; U3MeHeHue
CTerneHell OKMC/IeHHsI aTOMOB)

64 | ['eneTnueckue psafpl IIpoctsle BewjectBa. Meta/uibl | I1aMATKY -aIrOpuTMBI
MeTaslia, HeMeTasia u Y HeMeTa/l/Ibl. ['eHeTHUeckue
Mepexo/iHOr0 MeTaslia pPAZABI MeTaslIa, HeMeTasnaa u

MepexoHOr0 MeTaJuia.

65 | PemeHuve pacueTHbIX PerieHne pa3mMuHbIX TUMOB Tabnuia pacTBOPUMOCTH OCHOBAHHMA, KUCJIOT,
3a/iay, 1o paszenam pacueTHBIX 3a7iau Mo Kypcy coJieli B BoJie
MporpamMMbl OCHOBHOM OCHOBHOWM IIIKOJIBI.

IIKOJIBI.

66 | XvMusl B HADOJHOM
XO035ICTBe, OBITY,

MeJULIHe

67 | ToroBbiii TeCT 10 KypCy
OCHOBHOM IIKO/TbI(8-9
KJ1acc)

68 | AHanu3 pe3y/bTaToOB

Tecta. [loaBeeHue
WTOTOB U3yUeHHUs XUMHUU
B OCHOBHOI IIIKOJIE. .




