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IIOACHUTEJ/IbBHASA 3AITMCKA

[TporpamMma 1o XMMHUK Ha YPOBHE OCHOBHOTO 0011iero o6pa3oBaHusi COCTaB/ieHa Ha OCHOBe
TpebOBaHUI K pe3y/bTaTaM OCBOEHHsI OCHOBHOW 0Opa3oBaTeNbHOM TPOTrpaMMbl OCHOBHOTO
obmiero obpasoBanwus, mipeactaBieHHbIx B @T'OC OOO, a Takke Ha OCHOBe (hefepanbHOU
paboueii porpaMMbl BOCTIUTaHUS U C YYETOM KOHLIETILIMU TIperiofiaBaHusi yuebHOTro TipeiMeTa
«XumMusi» B 00pa3oBaTebHBIX opranu3anusx Poccuiickoit @eneparuu.

[TporpaMma 1O XWMHH JA€T TIpeACTaB/ieHWe O LefsX, 00liell crparteruvt o0ydeHUs,
BOCIIUTaHUS M Pa3BUTHUs OOyYarOLUXCs Cpe/ACTBaMM yueOHOro TipeAiMeTa, yCTaHaB/IMBaeT
o0si3aTesibHOE TIpeIMeTHOe CojiepKaHue, TIpelyCMaTpUBaeT pacripeZiejieHHe ero 1o Kjaccam U
CTPYKTYpPHPOBaHHe I10 pa3ZiesiaM ¥ TeMaM NPorpaMMbl [0 XMMUH, OTpe/iesisieT KOJTMUeCTBeHHbIe U
KaueCTBeHHbIe XapaKTePUCTUKU COZeprKaHUsl, peKOMeH/1yeMYI0 M0C/e/0BaTe/IbHOCTb U3yUeHUsI
XUMUW C YIETOM MEXKIIPeJMETHBIX U BHYTPUTIPEAMETHBIX CBSI3€M, JIOTUKA yueOHOTro Tpoljecca,
BO3PaCTHBIX 0COOEHHOCTel 00yUaroLXCs, OTpe/iesisieT BO3MOKHOCTH TTpeAMeTa /ISl pean3alu
TpeOOBaHMI K pe3y/ibTaTaM OCBOEHHsSI OCHOBHOM 00pa30BaTe/bHOM IPOTrpaMMbl Ha YPOBHE
OCHOBHOTO 001jero obpa3oBaHusl, a TakKKe TpeOOBaHWI K pe3ysibTaTaM OOyueHWs XUMHUM Ha
YPOBHe 1ieJieii U3yueHus TipeZiMeTa U OCHOBHBIX BUJIOB yueOHO-TI03HaBaTeTbHOMN /1esTe/IbHOCTH
00yuaroI11erocsi o OCBOeHHUI0 yuebHOro Co/iepKaHusl.

3HaHWe XUMUU CITY>KUT OCHOBOM Z171si (hOPMUPOBaHUSI MUPOBO33peHHs1 00yuaroIerocsi, ero
Tripe/iCTaB/eHU 0 MaTepualbHOM e/IMHCTBE MUPA, BXKHYIO POJIb UTPAtOT (OpMUPYyeMble XUMUeEU
TIpe/ICTaB/IeHUsI O B3aUMOTIPEBPAIIIeHUSIX SHEPTHUHU U 00 SBOJTFOI[UM BEILeCTB B TIPUPO/IE, O MYyTAX
pereHust ry00asbHBIX TIPOOIEM  YCTOMUMBOTO Ppa3BUTHS —Ue/lOBEUeCTBA — ChIPHEBOM,
JHEPreTUYeCKOM, MUIIEeBON 1 SKOJIOTMYeCKOU 0e3011acHOCTH, MPO0JIeM 3JpaBOOXPaHeHusl.

V3yueHune XxuMuu:

CrIOCOOCTBYeT peasnu3aliii BO3MOYKHOCTeH /i CaMOpa3BUTHS U (POPMHUPOBaHUS KY/IbTYPhI
JIMYHOCTH, eé o011iei U HyHKI[MOHATBLHOW I'PaMOTHOCTH;

BHOCHUT BKJIaZi B ()OPMUPOBaHKE MBIIIUIEHUS] U TBOPUECKUX CIIOCOOHOCTeN 00ydJaroluxcs,
HaBBIKOB MX  CaMOCTOSITe/TbHOM  yueOHOW  JieITe/IbHOCTH,  JKCIIePUMEHTATbHBIX U
WCC/IeIOBaTe/TIbCKUX YMEeHWM, HeoOXOAWMBIX KakK B TIOBCEJJHEBHOM JKW3HU, TaK U B
ripoeccroHaTLHOU JesiTe/IbHOCTH;

3HAaKOMUT CO CIelU(UKONM Hay4YHOTO MBbIILJIEHNs], 3aK/a/blBaeT OCHOBBI 1[€I0CTHOTO
B3IJIs1/]a Ha eZJMHCTBO MPUPO/Ibl U UeIOBeKa, SIB/SIeTCS] OTBETCTBEHHBIM 3TarioM B (POPMHUPOBaHUU
eCTeCTBeHHO-HayuHOW TPaMOTHOCTU 00yuaroImxcs;

crioco6cTByeT (OPMUPOBAaHUIO 1[EHHOCTHOTO OTHOILIEHUSI K eCTeCTBeHHO-Hay4YHbIM
3HaHUWSM, K TIpUpoJie, K 4esioBeKy, BHOCUT CBOW BK/IaZi B 3KoJiorHueckoe oOpa3oBaHue
00yYaroIUXCS.

[aHHble HarpaB/ieHWss B 00yueHWHM XWUMUM 00eCTieurBaroTCs CrelUbUKON COZep)KaHuUs
yueOHOTo npeMeTa, KOTOPBIH SIB/ISIETCS IeAarornyecky aJjariTHPOBaHHBIM OTpaykeHHeM 0a30BOM
HayK{ XMMHU Ha OTpe/ie/IEHHOM JTarie eé pa3BUTHSI.

Kypc xuMuu Ha ypoBHe OCHOBHOTO 0O0IIlero oOpa3oBaHHsI OPHEHTHMPOBAH Ha OCBOEHHE
00yyYaroIMMUCS CUCTeMBbI TlePBOHAUA/IbHBIX MMOHITUNM XUMHM, OCHOB HEOPraHWUeCKOW XUMUHU U
HEKOTOPBIX OT/e/IbHbIX 3HAUYMMbIX MOHSATHUN OPraHN4eCcKol XUMUH.

CTpyKTypa cofiep>KaHusl MPOrpaMMbl 10 XWMHK C(OPMHPOBaHAa Ha OCHOBE CHCTEMHOTO
noaxoja K eé msyuyeHuto. CopeprkaHve CK/Ia/IbIBaeTCSl U3 CUCTEMbI TOHSATUM O XUMHUYECKOM
3JIeMeHTe W BeIl[eCTBe U CHCTeMbl TIOHSATHM O XUMHUeCKOW peakiuu. Obe 3TH CHCTeMBI



CTPYKTYPHO OpraHM30BaHbl IO TPUHLMIY TOC/Ae[0BaTe/bHOIO Pa3BUTHSI 3HAHWM Ha OCHOBE
TeopeTUYeCKUX Mpe/iCTaBIeHUI pa3HOr0 yPOBHS:

— aTOMHO-MOJIEKY/ISIPHOTO YUeHHsl KaK OCHOBBI BCEr0 eCTeCTBO3HAHUSI;

— Ilepuoguueckoro 3akoHa /. I. MeHpe/ieeBa Kak OCHOBHOI'O 3aKOHa XUMUU;

— YUeHHs O CTPOEHUM aTOMa U XMMHUeCKOH CBSI3U;

— Mpe/iCTaB/IeHUH 00 /1IeKTPOIUTUYECKOM JUCCOIMALIMY BeLl[eCTB B PACTBOpaXx.

TeopeTuueckre 3HaHUSI pPacCMATpPUBAIOTCS HAa OCHOBE SMITMPUUYECKH TOMY4YeHHbIX U
OCMBICJ/IEHHBIX ()aKTOB, Pa3BHMBAIOTCS MIOC/Ie[0BaTeIbHO OT OJHOTO YPOBHS K [PYTOMY, BBITIOJTHSIS
(byHKIMY 00BSICHEHUS U TTPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUST M BO3MO>KHOCTEH MPAKTHUECKOT0
TIPUMeHEeHHs U TI0JTyueHUs1 U3yuaeMbIX BeIllecTB.

OcBoeHre TIpOrpaMMbI TI0 XHUMHH CHOCOOCTBYeT (DOPMHMPOBAHMIO TIPe/CTaBIeHUsI O
XUMHUUECKOW COCTaBJIsIIOIeN HayyHOW KapTHUHBI MHpAa B JIOTUKe €€ CHCTeMHOW TPUPO/BI,
1[EHHOCTHOT'O OTHOIIIeHHUsI K HAYYHOMY 3HaHHWIO M MeTO/laM T103HaHUs B HayKe. M3yueHre XUMUU
TIPOMCXO/JUT C MPUBJIeUeHeM 3HAaHUM U3 paHee U3yUYeHHBIX yueOHbIX MpeaMeToB: « OKpy KaroIui
Mup», «brosiorus. 5—7 Knaccel» U «PU3nKa. 7 Kiaacc».

[Tpu “3yueHUM XUMUM NPOUCXOAUT (POPMHPOBaHKE 3HAHWM OCHOB XUMUUECKOM HayKU Kak
00J1aCTH COBPEMEHHOT'0 eCTeCTBO3HAHMS, TPAKTUUYECKOH ZIesITe/TbHOCTU Ue/IOBeKa ¥ KakK O/IHOTO U3
KOMITOHEHTOB MHPOBOM Ky/bTypbl. 3afiadya yueOHOro TpeMeTa COCTOMT B (JOPMHUPOBAHUM
CUCTeMbl XUMHWUECKUX 3HAaHWW — Ba)KHeMIMX (PaKTOB, TOHSATHMN, 3aKOHOB M TEOPeTHUEeCKUX
TIOJIO>KEHWH, [JOCTYIHBIX 00O0OIIeHNI MHpPOBO33DEHUYECKOr0 XapakTepa, f3blka HayKd, B
NpUOOIIeHNY K HayUHBIM MeTO/laM TT03HaHUS TIPYU W3YUeHUU Bell[eCTB U XUMUUeCKUX peaki[uii, B
dbopMHpoBaHMM W DPAa3BUTUM TI03HABATe/bHbIX yMEHHWH W WX T[PUMEeHeHWH B yueOHO-
TI03HaBaTeIbHOW U yueOHO-UCC/Ie[J0BaTeIbCKOM /1esiTe/TbHOCTH, OCBOEHUH TMpaBU/ Oe30racHOTro
oOpaiiieHusi C BelljeCTBaMH B ITOBCeIHEBHOM >KU3HU.

[Tpy M3yyeHMH XWMHU Ha yYPOBHE OCHOBHOTO 00I[ero oOpa3oBaHUsS Ba)KHOe 3HaueHHe
TIprUOOpesy Takue Leyd, Kak:

— (opMHpOBaHMe WHTE/IEKTyaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa30BaHMIO,
COTPYJHUYECTBY, CaMOCTOSITeJTbHOMY TIPUHSITHIO peLleHuHd, CIOCOOHOW aJanTUpOBaThCs K
OBICTPO MEHSFOIIUMCSI YCIIOBHUSIM XKU3HHY;

— HarpaBJIeHHOCTh O0OyUYeHUWssT Ha CHCTeMaTHuecKoe IpHOOIeHre 0O0yuaromxcs K
CaMOCTOSITEJIbHOM ~ TI03HABaTe/NIbHOM  JesiITeIbHOCTH,  HAy4YyHbIM  MeTOZaM  T03HaHWUs,
(hopMHPYIOLUM MOTUBALIMIO ¥ pa3BUTHe CITIOCOOHOCTEHN K XUMUU;

— obecrieueHre YyC/IOBUM, CIIOCOOCTBYIOIIMX TPUOOPETEHHIO OO0YYalOLUMUCS OIIbITa
pa3HO00Opa3HOM /1esTe/IbHOCTH, TI0O3HAHWSI M CaMOTIO3HAHWsI, K/TFOUEBBIX HABBIKOB (K/THOUEBBIX
KOMIIeTeHLUi1), UMeIOIIUX YHUBepCcaJbHOe 3HaUeHue /IS pa3/InYHbIX BUZIOB /leATe/IbHOCTH;

— ¢opmupoBaHue 0011el PyHKIMOHATBHON U eCTeCTBeHHO-HayUHOM IPaMOTHOCTH, B TOM
yKc/ie yMeHUM 00BSICHSITE U OL|€HUBATh SIBJIEHHUST OKPY KaIoI[ero MUpPa, UCTIO/b3ys 3HaHUS U OTTbIT,
TIOJTyYeHHbIe TIpU M3yueHUM XUMHWH, TIPUMEHSITh UX TP pelleHuH MpobsieM B TMOBCeJHEBHOM
JKU3HU U TPY/I0BOM [1esiTeIbHOCTY;

— (hopMupoBaHue y 00yUarOIUXCS TYMaHACTHUECKHUX OTHOIIIEHWH, TIOHUMaHUsI [JeHHOCTH
XUMUYECKUX 3HAHUU [ BBIPAaOOTKH SKOJIOTUYECKU 11e/1ecO00pa3HOro moBeZieHHs1 B ObITy U
TPYZAOBOU [1eSITeTbHOCTU B Lie/IsIX COXPaHeHWs] CBOEro 37I0POBbSl M OKpY’Karollleld NMpUpOJHOM
cpefbl;

— pa3BUTHE MOTHBAIUU K 00yUeHHI0, CIIOCOOHOCTel K CAMOKOHTPOJTIO ¥ CAMOBOCITUTAHUIO
Ha OCHOBe YCBOeHHUsi 00lljeuesioBeYeCKUX I[eHHOCTel, TOTOBHOCTH K OCO3HAHHOMY BbIOODY
npou/Isi ¥ HallPaBIeHHOCTH JJa/TbHEHIIIero 00yueHusl.



OO0r11iee UMC/I0 YacoB, OTBeIEHHBIX /ST U3yUeHWs] XUMHUHM Ha YPOBHE OCHOBHOTO 0OIIiero
obpa3oBanws, coctasyser 136 uacoB: B 8 kiacce — 68 uacoB (2 yaca B Hefien0), B 9 Kiacce — 68
yacoB (2 yaca B HeJiesTto).



COJEPXAHUE OBYYEHUSA

8 KVIACC

IlepBoHauya/ibHbIE XMMHUYECKHe TOHATHA

[Ipegmer xumuu. Posb XMMHM B KM3HU YesioBeKa. XUMHUSI B CUCTeMe HayK. Tema u
BellecTBa. Pu3nueckrie CBOKCTBA BelljeCTB. ArperatHoe cocTosiHUe BelllecTB. [IoHsiTHe 0 MeTozax
Mo3HaHus B XuMHUK. YuCThle BelljecTBa U cMecH. CriocoObl pasziesieHusi CMecei.

ATOMBI ¥ MoOJeKy/bl. XUMHYecKHe 53jeMeHTbl. CHMBOJIBI XUMHUYECKHUX 3/1EMEHTOB.
[TpocTble U cnoXKHBIE BeleCcTBa. ATOMHO-MOJIEKYJIIPHOE YUeHue.

Xumuueckas opmysia. BaneHTHOCTb aTOMOB XMMHUECKHX 3/IEMEHTOB. 3aKOH MTOCTOSIHCTBA
cocraBa BewjecTB. OTHOcCuTe/nbHas aTomMHas Mmacca. OTHocWTenbHas MOJIEKyJsipHas Macca.
MaccoBag [j0/11 XMUMUUEeCKOTr'0 3/IeMeHTa B COeJMHEHHUH.

KomuecTBo BetiectBa. Mosb. MosnsipHasi Macca. B3arMocCBsi3b KO/IMueCTBa, MacChbl M YMC/Ia
CTPYKTYPHBIX eIUHUL] BeljecTBa. Pacuétsl o ¢opMysiaM XUMUUECKUX COeZUHEHUN.

dusnueckue U XUMHUYECKHe sIBJIeHWs. XUMHUYeCKasi peaklyss W eé TpPU3HaKU. 3aKOH
COXpaHeHHsl Macchl Bell[eCcTB. XUMHUecKue ypaBHeHus. Knaccudukaiys XMMUUeCKUX peakLvi
(coemuHeHws1, pa3/ioXKeHuUs1, 3aMelljeHrs], 0OMeHa).

Xumuueckutl 3kcnepumeHm:

3HAKOMCTBO C XMMHUECKOUW IOCY/I0i, MpaBUIaMu paboThl B 1abOpaTOpyMu U TPUEMaMH
obOpareHusi ¢ yslabopaTopHbIM 000pY/ZOBaHWEM, W3y4yeHHe U OMucCaHue (PU3NUYEeCKUX CBOWMCTB
00pa3LioB HeopraHWYeCcKUX BellecTB, HabmoieHne pu3nueckux (T1aBieHre BOCKa, TasiHUe Jb/ia,
pacThpaHMe caxapa B CTYyTKe, KUTIeHWe U KOHZieHCalWsl BO/bl) U XMMUYeCKUX (TOpeHue CBeuw,
IIPOKa/TMBaHNe MeTHOM ITPOBOJIOKH, B3aMMOZIEMCTBHE MeJla C KUCIOTOW) sIBJIeHUH, Hab/roZieHre 1
orMcaHve TIPU3HAKOB MPOTeKaHWsl XUMUYeCKUX peakiyii (pa3/ioykeHre caxapa, B3auMO/eiicTBUe
CepHOM KHUCJIOTHI C XJ0pujoM Oapws, pasnoxkeHue ruzpokcuga meau (II) mpu HarpeBaHuw,
B3aUMO/IEHCTBUE >Kejle3a ¢ pacTBopoM cosu Meaiu (I1), n3yueHue crioco60B pas/iesieHusi CMeceid: C
TIOMOILL{bI0 MarHvTa, pUIbTPOBaHKe, BbIllapUBaHue, JUCTU/IISALUS, XpoMaTorpadusi, poBe/ieHre
OUMCTKA TIOBapeHHOM coyiv, HabsoJleHe W OIUCaHWe pe3y/bTaTOB IIPOBe/IeHUs OIIbITa,
WJTIOCTPUPYIOLLEr0 3aKOH COXPAaHeHHs1 MacChl, CO3ZjlaHue MoJiesiel MoJieKy 1 (11apOoCTep>KHEeBbIX).

Ba)kHel1iue npejcTaBuTe/ 1M HeOPraHMUeCKHX BellecTB

Bo3gyx — cmecs rasos. CocraB Bo3gyxa. Kuciopog — 3/1eMeHT U IPOCTOe BelecTBO.
HaxoxxeHue Kuciopoja B pupojie, pusnyeckue U XMMAYeCKre CBOMCTBA (peakLuy ropeHust).
Oxkcugpl. Ilpumenenue kucmopoga. Criocobbl mosyueHHs KUCIOpoja B jaboparopud U
npoMmbIiieHHOCTU. KpyroBopot kuciopoga B mpupofe. O30H — anaoTpornHas MojAvdurKaius
KHC/I0pOJa.

TerioBoM 3((eKT XUMHUeCKOM peakLUW, TepMOXWMHUUYECKHe YpaBHEHMS, 3K30- U
SH/IOTEPMUYECKHe peakLMd. TOMauBO: yroib W MeTaH. 3arpsisHeHUe BO3/yXa, YCUJIeHHUe
NapHUKOBOTO 3¢ deKTa, pa3pyllieHre 030HOBOTO CJIOSI.

Bopopog — ssiemeHT 1 ipocToe BelllecTBO. HaxoxieHre Bojopo/ia B Ipypo/e, hr3nueckre
Y XUMHUUEeCKHe CBOMCTBa, IpUMeHeHre, Crioco0bI rostyueHust. KucioTel v cosu.

MonsipHbiii 00bE€M Ta30B. PacuéThbl M0 XUMHUECKUM YPaBHEHUSIM.

dusuyeckue CBOMCTBA BOAbl. Bozja kKak pactBoputenb. PactBopel. HacklijeHHble U
HeHacblllleHHble pacTBOpbL. PacTBOpMMOCTH BewlecTB B Bofe. MaccoBasi [0/ BelecTBa B
pacTtBope. XuMuyeckue CBOMCTBa BOAbl. OcHoBaHMs. Poib pacTBOpPOB B MpPUPOZE U B >KU3HU
yesioBeka. KpyroBopoT Bozbl B mpupoje. 3arps3HeHue NpUpOJHBbIX BoJ. OxpaHa M OYMCTKa
TIPUPOJHBIX BOJ,.



Knaccudukaiyss HeopraHuueckux coeavHeHuid. Oxkcugbl. Knaccudukaiyss OKCUIOB:
coneoOpasyoiye (OCHOBHbIE, KUC/IOTHBIE, aM(OTepHbIe) 1 Hecosieobpa3ytoiiye. HoMeHk1aTypa
okcuzioB. dusnueckre ¥ XUMUUYECKre CBOMCTBA OKCUZOB. [ToyueHre oKCcuzi0B.

OcHoBanusa. Knaccudukanmss OCHOBaHWM: IIEIOYM M HepacTBOPUMMbIE OCHOBAHMSI.
Homenknatypa ocHoBaHuii. ®u3nueckre U XUMHUECKHe CBOMCTBAa OCHOBaHUMW. [lomyueHue
OCHOBaHU.

Kucnotel. Knaccudukaiusi kucnotr. HomeHknatypa KUcioT. @u3nueckue U XUMUUeCKUe
cBoucTBa KMCJIOT. P aktuBHOCTH MeTanioB H. H. Bekerosa. [TonyyeHne Kucor.

Comu. HomeHkiatypa conei. @usrMueckue U XMMHUeCKHWe CBOUCTBa cosed. IlomyueHue
coJiei.

I'eHeTHyeckas CBSI3b MeX/y K/acCaMyd HeOPraHUUYeCKHX COeJMHEeHUH.

XumuuecKuti 3kcnepumeHm:

KaueCTBeHHOe Oripe/ie/ieHre Co/lepyKaHus KUCI0poZa B BO3ZyxXe, TonydyeHre, cobrpaHue,
pacrio3HaBaHWe W HM3yueHWe CBOWMCTB KUCIOPOAQ, Hab/rofieHue B3auMOJEMCTBHUSI BeIeCcTB C
KHC/IOPOJIOM Y YCJIOBHSI BO3HUKHOBEHMS W TpeKpallleHusi ropeHusi (1okapa), 03HaKOMJ/IEHUe C
oOpa3llaMy OKCHJIOB W OINWCaHWe WX CBOKCTB, TOJyueHWe, cOOMpaHWe, pacrio3HaBaHUE U
v3yyeHWe CBOWMCTB Bozopoja (ropeHue), B3auMojelcTBUe Bojopoja ¢ okcugom wmeau (II)
(BO3MOYKHO MCII0/Ib30BaHKE BHZIEOMaTepHasIoB), HabmoaeHre 00pa3iioB BelecTB KOJHUeCTBOM 1
MOJIb, WCCJIeJOBaHHe OCOOEHHOCTel pAaCTBOPEHUs! BEILeCTB C Pa3/MUHON PAaCTBOPUMOCTBIO,
NIPUTOTOB/IEHWE PpacTBOPOB C OMpeZe/IéHHOM MacCOBOW [lo/ied pacTBOPEHHOIO BellecTBa,
B3aUMO/JEMCTBUE BOJAbI C MeTa/jlaMU (HaTpyueM U KaibLieM) (BO3MOXXHO MCIO/Ib30BaHUe
BH/IeOMaTepUasIoB), UCC/efloBaHUe 00pasliOB HEOpPraHWUeCKWX BeIeCTB Pa3/IMUHbIX K/acCOoB,
Hab/roleHre M3MeHeHUsI OKpacKH WH/WKAaTOPOB B pacTBOpax KWC/IOT W IIlesioueld, u3ydyeHue
B3auMo/eiicTBus okcrza Meau (II) c pacTBOpoM CcepHO KUC/IOThI, KUC/IOT C MeTaslylaMH, peakLyi
HeWTpalu3alyy, MoayuyeHre HepaCTBOPUMBIX OCHOBAHUM, BbITECHEHUE OZHOT0 MeTasula APYTUM
Y3 pacTBOpa COJIM, pelleHHWe SKCIIepUMEHTa/bHbIX 33/au no Teme «BakHeline Kiacchbl
HeOpraHUYeCcKrX COeJMHEHN».

Ilepuopnueckuii 3akoH U Ilepuoguueckas cucrema xumMuuyeckux jiemeHrTos [I. .
MenpeneeBa. CTpoeHne aToM0B. XMMU4YecKas CBfizb. OKHC/IUTE/TbHO-BOCCTAHOBHUTE/IbHbIE
peakuu

[TepBbie MOMBITKY KIaCCUPUKALIMM XUMUUYECKUX 371eMeHTOB. [IoHsITHe 0 Tpymnnax CXOAHbIX
371eMeHTOB (11leJIOUHbIEe U 11jeJI0YHO3eMe/IbHbIe MeTasl/ibl, TajloreHbl, UHEPTHbIE ra3bl). DJIeMeHTHhI,
KOTOpbIe 00pa3ytoT aMm(poTepHbIe OKCH/IbI U TUAPOKCH/IBL.

[Tepyuoanueckuii 3akoH. [lepuopnueckasi cucTeMa XUMUYeCKUX »3jemeHToB [, W.
MengeneeBa. KopoTkornepuosHasi U JyiiHHOIeprofHas (opmbl [leprosinyeckoil cHCTeMbl
xumMuueckux 3nemeHToB [I. WM. MenpeneeBa. Ilepuogel u rpynmbl. PU3MUECKHUNA CMBICT
IIOPSIIKOBOT'O HOMepa, HOMEPOB I1epro/ia U FPYIIILI 3/IeMeHTa.

Ctpoenue atoMoB. CoCcTaB aTOMHBIX sziep. M30Torbl. 31eKTpoHbl. CTpoeHre 371eKTPOHHBIX
o0osiouek aromoB TiepBbIX 20 XUMHUeCKMX 3jieMeHTOB Ilepwoguueckoii cuctembl [, U.
MenpeneeBa. XapakTepucTUKa XUMAYECKOTO 3JIeMEeHTa I10 ero I0JIOKeHUIo B Ilepuoanueckon
cucreme 1. 1. MeHeneesa.

3aKOHOMEpHOCTH U3MeHeHUs painyca aTOMOB XMMUYECKUX 3/IeMEHTOB, MeTa/l/INYeCKUx U
HeMeTa/l/IMueCKUX CBOWCTB I10 TPyIIIaM U Iepruoam.

3nauenue [lepuoguyeckoro 3akoHa U Ileproanueckoil CUCTeMbI XMMUUECKUX 3/1EMEHTOB
JJ151 pa3BUTHSI HAyKK U NpakTukU. [1. V. MeHieneeB — yuéHbli U Tpa’KJjaHUH.



XumHueckasi — CBf3b. KoBanenTHass ~ (mosisipHass ¥ HeMOJIsIpHAasi)  CBs3b.
DJ/1eKTPOOTPULIATeIbHOCTh XUMUUECKUX 371eMeHTOB. VIoHHasi CBA3b.

CreneHb okuceHusi. OKUCIUTeTbHO-BOCCTAHOBUTE bHBIE peakLu. [Iporjecchl OKUC/IeHus
Y BOCCTaHOB/eHUs1. OKUC/IUTeNA U BOCCTAHOBUTEJTH.

XumuuecKuti 3kcnepumeHm:

u3yuyeHre 00pasloB BeIleCTB METa/VIOB M HEeMeTa/UIOB, B3aWMOJelCTBUe T'MIPOKCH/A
LJMHKa C pacTBOpaMU KWCJIOT U Ilje/lovel, MpOBeJileHHe OIbITOB, WIIHOCTPUPYIOIIMX MPUMepbl
OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX Peakliyii (TOpeHre, peakijuy pas3/ioyKeHusl, COeJUHEeHNs).

MesicnpedmemHuble cesnsu

Peanu3ariusi MeXXnpeZIMeTHBIX CBsI3el MPU M3yueHUM XUMUH B 8 Kjacce OCyLeCTB/ISeTCS
yepe3 UCI0JIb30BaHUe KaK O0IMX eCTeCTBEHHO-HAYUYHBIX MTOHSATHM, TaK U MOHSATHMN, SIBJISTFOIL{UXCST
CUCTeMHBIMHU [|/Is1 OT/IeJIbHBIX IPeIMeTOB eCTeCTBeHHO-HayuHOr o L[UK/Ia.

OO6111e ecTecTBEHHO-HayuUHbIe TIOHSATHS: Hay4YHbIH (aKT, TUTIOTe3a, TeOPUs], 3aKOH, aHaJT13,
CUHTe3, KIacCU(pUKaLusi, IepuoAUYHOCTb, Hab/Io/leHue, SKCIIepUMEHT, MO/e/IMpOBaHMue,
V3MepeHue, Mo/ieJlb, SIBIeHHe.

du3nka: MaTepusi, aTOM, 3/1eKTPOH, IIPOTOH, HEWUTPOH, WOH, HYK/IWJ, W30TOIbI,
PaZMOaKTHBHOCTh, MOJIEKY/a, 3/eKTPUUeCKUd 3apsifi, BeIIeCcTBO, Teno, OOBEM, arperaTtHoe
COCTOsIHME BellleCcTBa, ra3, ¢u3nuecKde BeJUUMHbI, €UHHUL{bl U3MepeHMs, KOCMOC, IJIaHeThl,
3B€3/1b1, CoHIle.

Buonorusi: poTocunTes, AbixaHue, 6uocdepa.

leorpagusi: armocdepa, rugpocdepa, MUHepaabl, TOpHble TOPOAbI, II0JIe3HbIE
VICKOI1aeMble, TOI/IUBO, BOJHbIe PeCYpPChI.

9 KJIACC

BemiecTBo M XUMHUYeCKas peakLysi

[Tepyuoanueckuii 3akoH. [lepuoanueckasi cucTeMa XUMUYeCKUX »3jemeHToB [, U.
MengeneeBa. CTpoeHue aTOMOB. 3aKOHOMEDHOCTHM B W3MEHEHUWM CBOWCTB XUMHUYECKUX
3/IEMEHTOB TIePBBIX TPEX TEpPUO/IOB, Kalus, Kajbldsg U WX COeJJMHEHUM B COOTBETCTBUU C
T10JI0KeHreM 37ieMeHTOB B [lepuo/iuueckoii cucteMe U CTpPO€HHEM UX aTOMOB.

CrpoeHue BellecTBa: BHJbl XUMHUECKOM CBSI3W. THWIIbI KPUCTa/VIMYECKUX DEeLIETOK,
3aBUCUMOCTh CBOWCTB Bell|eCTBa OT TUIA KPUCTAJTIMUeCKOM PelETKY U BU/la XMMUUeCKOM CBSI3U.

Knaccudukaiyss ¥ HOMEHK/IaTypa HeOpraHWuYecKHxX BelllecTB. XUMHUeCKUe CBOMNCTBa
BeII[eCTB, OTHOCSIIMXCS K Pa3/IMYHbIM KjaccaM HeopraHW4yecKuX COeAUHEeHUl, reHeThuuecKas
CBsI3b HEOPTaHWYEeCKHX BeIeCTB.

Krnaccudukaiyss XMMUUeCKUX peaki|il M0 pa3/IMUHbBIM MpH3HaKaM (110 YMCTy U COCTaBy
YUaCTBYHOIIUX B PeaKkLIU BeIleCTB, 110 TeIJIOBOMY 3(PeKTy, 110 M3MeHeHUIO CTerleHel OKHUCIeHUsT
XUMHUUECKMX 37IeMEeHTOB, TI0 O00paTHMOCTM, TI0 YyuYaCTHIO KaTajau3aropa). OK30- U
SH/I0TEPMUYECKUE pPeakKliii, TePMOXUMHUYECKHEe YPaBHEHMUSI.

[ToHSTHE O CKOPOCTH XUMHYeCKOW peakijuu. [loHsiTHe 00 0OpaTMMBIX U HeOOpPaTHUMBIX
XUMUUeCKUX peakiusix. [IoHsiTue O TOMOreHHbIX W TeTeporeHHbIX peakuusx. [loHsThe o
Katanuse. [ToHsITHE 0 XUMHUUECKOM paBHOBeCUU. PaKTOPhI, BAUSIIOIIME Ha CKOPOCTh XUMHUUECKOH
peakLvy 1 MoJI0)KeHWe XUMUYeCKOT0 PABHOBECHSI.

OKHUC/TUTE/TbHO-BOCCTAaHOBUTE/IbHBIE  PEAKIIMM, 3JIeKTPOHHBIA 0a/llaHC OKUCUTETbHO-
BOCCTAHOBUTE/bHOM peakuuu. CocTaB/ieHUWe ypaBHEHHWW OKUC/IUTE/IbHO-BOCCTaHOBUTEIbHBIX
PeakI[uii C UCI0/Ib30BaHHeM MeTO/ia 3/IeKTPOHHOTro OaaHca.



Teopust 3/1€KTPOIMTUUECKOW AUCCOLMAlMU. DJIeKTPOIUTEI U He3/1eKTPOIUThl. KaTHhoHsl,
aHWOHbI. MeXaHU3M /[IMCCOLMALIMY BeLeCTB C pa3/IMYHbIMU BUJAMUA XUMUUeCKOU cBsi3u. CTerneHb
auccoruauyu. CuibHbIe U C/1abble 371eKTPOUTHI.

Peakiyy MOHHOTO OOMeHa. Y C/IOBHSI MPOTEKaHUsI Peakl[iii HIOHHOrO0 oOMeHa, TOJHbIe U
COKpall|éHHble MOHHbIEe ypaBHeHHUsi peakuuii. CBOWCTBa KHCJIOT, OCHOBAaHUM U COJell B CBeTe
npe/icTaB/ieHWit 00 3/1eKTPONUTHUECKON JAuccoryaiii. KauecTBeHHble peakliyd Ha HOHBI.
[ToHsiTHe O THU/POJIH3e COMel.

Xumuueckuti 3kcnepumeHm:

O3HAaKOMJIEHHEe C MOZeIsIMU KPHUCTa/VIMUeCKHUX DelIETOK HeOpraHWYeCKMX BeleCTB —
MeTa/UIOB U HemeTa/uloB (rpadura M anmasa), CJIOKHBIX BelecTB (X/jopuja HaTpus),
WCC/leloBaHUe 3aBUCUMOCTH CKOPOCTH XUMMUECKOW peakLMd OT BO3/eHCTBUS Pa3MUHBbIX
¢akTOpOB, HCC/ef0OBaHUe 37eKTPONPOBOIHOCTH PAaCTBOPOB BeLECTB, TpoLjecca AUCCOLMALuu
KHUCIIOT, 11le/i04eid U cosielt (BO3MOXXHO MCIT0/Ib30BaHKe BU/Ie0 MaTepuasioB), MPOBe/ieHre OITbITOB,
WITIOCTPUPYIOLMX TPU3HaKK TPOTEeKaHUsl peakluii MOHHOro obmeHa (oOpa3oBaHue ocajka,
BblJleJieHre Ta3a, oOpa3oBaHMe BO/IbI), OMbITOB, WUIIOCTPUPYHOLUMX MPUMePbl OKHUCIWUTETHHO-
BOCCTaHOBUTEJ/IbHBIX peakluil (ropeHre, peaklMM pas3/oyKeHHus, COeJIMHeHMs]), paclo3HaBaHue
HEOpraHWuYecKuxX BeleCTB C TIOMOLbI0 KAueCTBEHHBbIX peakldii Ha HOHBI, pelleHue
5KCTMepUMeHTa/bHBIX 3a/1ay.

HemeTanibl ¥ UX COeJUHEHUS

OOmast xapakTepucTuKa ranoreHoB. Oco0eHHOCTM CTpPOeHMsi aTOMOB, XapaKTepHbIe
cTerieHu okucsieHusi. CTpoeHWe W (U3MUeCKHe CBOMCTBA TIPOCTHIX BeIeCTB — TaJlOreHoB.
XyUMUUecKue CBOMCTBa Ha IpuMepe Xjiopa (B3auMMojieliCTBUe C MeTajlJlaMH, HeMeTa/lJlaMH,
mlesjoyamu).  XsopoBogopos. CossiHasi KWCIOTa, XUMHWUYECKHMe CBOMCTBA, IOJIyueHMe,
npuMeHeHue. JlelicTBHUe X/10pa U XJIOPOBOZOPO/ia Ha OpPraHr3M uesioBeKa. BakHeli1ve X/1I0pu/ibl U
VX HaXOK/eHre B IIpupo/ie.

OOmiasi xapakTepucTuKa 3meMeHTOB VIA-rpymnmbl. OcOOeHHOCTH CTpPOEeHHs aTOMOB,
XapaKTepHble cTereHW okucjieHus. CTpoeHue U (pM3nUecKre CBOMCTBA TMPOCTHIX BeIeCTB —
KWCIOpO/ia U cepbl. AJUIOTPOITHbIe MOAU(UKALIMK KUCI0POJa U cepbl. XMMUYeCKre CBOWCTBa
cepel. CepoBOZIOPOZ, CTpOeHHe, (U3MUecKhe W XUMHUecKue cBoucTBa. OKCHZBI Cepbl Kak
Ipe/JiCTaBUTe/IM KUCJIOTHBIX OKCHZOB. CepHasi KMUC/IOTa, (pU3MUeCKue U XUMHUYeCKHe CBOWCTBA
(obrmye Kak mpeZicTaBUTeIs K1acca KUCIOT U crieljuduueckre). X¥UMHUecKre peakiuy, jeKalye
B OCHOBe ITPOMBIIIIJIEHHOT'0 CTI0C00a MoJTyYeHusi CepHOM KUC/IOTHI. [IpuMeHeHre cepHOi KUC/IOTHI.
Conu cepHOM KHC/IOThI, KaueCTBeHHas peaklusi Ha cyabdar-uoH. HaxoxzgeHue cepbl U eé
coeZIMHEHUM B MpUpofie. XMMHUUECKOe 3arpsi3HeHHe OKpYsKarolllel cpefjbl COeJUHEHHSIMU Cephbl
(KMCIOTHBIE I0’KAH, 3arpsi3HeHNe BO3/yXa U BOJI0EMOB), CITOCOOBI ero mpe/joTBPaIeHus.

OOmiasi xapakTepucTHKa 37eMeHTOB VA-rpymmbl. OcoOeHHOCTH CTPOEHHsI AaTOMOB,
XapaKTepHble CTeleHW OKUC/IeHWs. A30T, pacrpocTpaHeHHWe B TIpUpofe, (usnueckue u
XUMHUecKHue cBoicTBa. KpyroBopot a3ora B pupoje. AMMUaK, ero (pusuueckue U XuMuJeckre
CBOWCTBA, 10JlyueHHue U npuMeHeHWe. Coy aMMOHMS, UX (U3MUeCKre U XUMUUeCKue CBOMCTBaA,
npuMeHeHre. KauecTBeHHasi peaklidsi Ha MOHbI aMMOHHS. A30THasi KMCJIOTa, eé MOJyuyeHue,
¢usnueckre ¥ XUMHUYECKHe CBoMcTBa (0OmMe Kak TIpe/CTaBUTeNsT Kaacca KHCIOT |
cneurduyeckre). Vcrnonb3oBaHWe HWUTPAaTOB WM COJeld aMMOHMSI B KauecTBe MHHepasbHbIX
ynoOpeHuii. XuMU4yecKoe 3arpsisHeHre OKDPY’KaroIlel cpeibl COeJMHeHUSIMU a30Ta (KMCIOTHbIE
JIOXK/I, 3arpsi3HeHHe BO3/yXa, MOuUBbl U BOZAOEMOB). docdop, ammoTporHbie MoAUUKaLA
docdopa, pusnueckre u xumuyeckue cpouctea. Okcup docdopa (V) u docdopHas kuciora,



¢usnueckie M XUMHUYECKHe CBOWCTBa, MoJiyueHWe. Vcrosnb3oBaHve ¢ocdaToB B KauecTBe
MHUHEePa/bHBIX y100peHHH.

OOmasi xapakTepucTuKa 31eMeHTOB I[VA-rpynmbl. OcoOeHHOCTH CTpPOEeHHs aTOMOB,
XapakTepHble CTeleHW OKUCJ/IeHHWs. YT/epo/i, a/l/IoTPOIHble MOAW(UKALIMM, PACIIpOCTpaHeHNe B
nipupojie, hpusnueckre U XUMUUYeCKre CBOMCTBa. Azicopbiusi. KpyroBopor yriepo/ia B mprpo/e.
Oxkcuppl yriaeposa, ux (usnueckre U XUMUUECKHe CBOMCTBA, [eMCTBUE Ha >KUBble OPraHU3MBb,
ToJiyueHre W TIpUuMeHeHre. DKoJiornueckre Tipob/ieMbl, CBsi3aHHbIe C OKCHOM yriepoza (IV),
rUroTe3a ry100a7bHOTO TMOTeIVIeH!sT K/MMara, MapHUKOBBIA 3G deKT. YTonbHas KUCI0Ta U eé
comu, ux (u3nueckre W XUMHUUECKUe CBOMCTBa, TOJyueHuWe U TpuMeHeHue. KauecTBeHHas
peakiysi Ha KapOoHaT-1oHbI. Vcriob30BaHre KapOOHATOB B OBITY, Me/IULMHE, TIPOMBIIIIEHHOCTH
Y CeJIbCKOM XO3SI1CTBe.

[TepBOHauanbHBIE TIOHATHS 00 OPraHUUECKMX BeIIeCTBaX KaK O COeJUHEHUsX Yrjepofa
(MeTaH, 3TaH, 3TU/IEH, alleTU/IeH, 3TaHO, TJIMLEPUH, YKCYCHas KUcioTa). [IprpojHble MCTOYHUKU
YTJIEBO/IOPOZOB (YT0JTh, TIPUPO/IHLIN ra3, HepTh), MPOAYKThI UX TiepepaboTKy (0eH3MH), UX POJib B
ObITY ¥ TPOMBIIUIEHHOCTH. [IoHSITHe O OHOJIOTMUeCKH BaXkKHBIX BeIL[eCTBAaX: jKUpax, Oenkax,
yrjaeBolax — W WX DPOAM B >KU3HU YesioBeKa. MaTepuanbHOe eJUHCTBO OpPraHUUeCKUX |
HeOpraHW4YeCKrx COeIMHEeHNH.

KpemHuuii, ero ¢usnyeckue W XUMHUUYECKME CBOMCTBA, IOJlyueHHWEe U TpUMeHeHHe.
CoepuHeHusi kpemHusi B Tipupoge. OOmue mipeacrtaBneHusi o6 okcuze kpemuusi (IV) u
KpPeMHHeBOU Kucsiote. CUIMKATBI, UX UCTI0/Ib30BaHUE B OBbITY, B TIDOMBIIIJIEHHOCTH. BaykHeliie
CTpOWTe/IbHbIe MaTepuasbl: KepamMHKa, CTeK/o, LieMeHT, OeToH, >kene300eToH. IIpoGreMsr
6e30MacHOT0 UCI0/Tb30BaHUsI CTPOUTENbHBIX MaTepPUasioB B TIOBCEHEBHOM JKU3HMU.

Xumuueckuti 3KcnepumeHm:

n3yueHre 00pasl[0OB HEOPraHWUYEeCKUX BeIeCTB, CBOWCTB COJITHOW KUC/IOTBI, TIPOBe/IeHHe
KaueCTBEHHBIX PeaKl[Ui Ha XJIOPW/-UOHBI W Hab/ro/leHHe TIPU3HAKOB UX TIPOTEKAHWs, OTIBITHI,
oTpa)karoiye ¢usryeckue U XMMHUUeCKre CBOMCTBA TajioT€HOB U UX COeUHEHHM (BO3MOXKHO
WCII0/Ib30BaHUE BH/IeOMaTepPUasioB), O3HAKOMJIEHWe C oOpasljamMyd XJIOpuOB (TajioreHuzoB),
O3HakKoM/ieHWe C o0pa3lamMu ceppl W €€ COeIMHEHUSIMM (BO3MOXKHO MCITOJIb30BaHUe
BUJleOMaTepuaoB), HabmrofeHue mpoliecca OOyI/IMBaHUs —caxapa 07  JielCTBHeM
KOHI[eHTPHPOBAHHON CEPHOM KHC/IOThI, U3yUeHHe XUMHUUEeCKHUX CBOWCTB pa30aB/IeHHOW CepHOM
KHC/IOTBHI, TIPOBe/leHre KaueCTBeHHOW peakIMy Ha Cy/ab(aT-uoH W Hab/rofieHue Tpu3Haka eé
MpOTeKaHusl, 03HaKOMJieHHe C (M3UUeCKUMU CBOMCTBaMH a30Ta, (ocdopa U UX coeguHEHUM
(BO3MO>KHO MCIT0/Th30BaHME BHZIEOMAaTePHasIoB), oOpasijaMu a30THBIX U (HocOpHBIX y100peHuH,
nosyuyeHre, coOWpaHue, pacrio3HaBaHHWe U UW3yuyeHHWe CBOWCTB aMMHaka, TIPOBeJIeHHe
KauyeCTBEeHHbIX peakLvii Ha MOH aMMOHUs U (hocdaT-uoH U M3yueHue NMPU3HAKOB X MPOTeKaHusl,
B3aUMO/eMCTBUE KOHLIEHTPMPOBAaHHOW a30THOM KUC/IOTBHI C MeZbl0 (BO3MOKHO MCIIO/Ib30BaHHUe
BH/lEOMaTepUaoB), H3yuyeHHe MoJeseli KpPUCTA//IMUeCKUX PpeLIETOK anMasa, rpadura,
dysiepeHa, 03HaKOMJIEHHE C TIPOL[ECCOM a/icCOPOLIMK PaCTBOPEHHBIX BEILleCTB aKTUBUPOBAHHBIM
YT7IEM U YCTPOMCTBOM MPOTHUBOrasa, MoydeHre, COOMpaHue, pacrio3HaBaHVe U 3yueHne CBONCTB
YTJIeKUC/IOTO Ta3a, TPOBe/leHHWe KaueCTBeHHBIX peaki[Mii Ha KapOOHaT W CUIMKAT-UOHBI U
v3yyeHWe TIDU3HAKOB MX TIPOTeKaHWs, O3HAKOMJIeHWe C TPOAYKIMell CUIMKAaTHOU
TIPOMBIIIJIEHHOCTH, pellieHre SKCTIepUMeHTa/IbHBIX 3a/jau 10 TeMe «Ba)kHeil1le HeMeTaslibl U UX
COeJMHEeHUSI».

Metanibl M MX COe{MHEHHS

OO6111ast XapaKTepUCTHUKa XMMUYEeCKUX 3IeMeHTOB — MeTa/lJIOB Ha OCHOBAHWU UX TTOJIOXKEeHUST
B [leproanueckoil cucteme xumuueckux 3nemeHToB [I. V. MeHeneeBa U CTpPOeHHsI aTOMOB.



Ctpoenue meTa/yioB. MeTaniivueckass CBsi3b U MeTa//IMuecKasi KpUCTa/uIMuecKasl perléTKa.
ONeKTPOXVMUYECKUN PpsJi HalpsoKeHUH MeTannoB. Pusnueckue M XMMHYeECKUe CBOWCTBA
MetasnioB. O61re crocoObl MosTyyeHus: MeTa/uioB. [ToHSITHE 0 KOPPO3UM MEeTa/lJIoB, OCHOBHBI®
crocoObl 3alyThl UX OT Koppo3uu. CruiaBbl (CTajb, UYT'YH, [JIOpPaJFOMUHMNA, OpoH3a) U UX
niprMeHeHre B ObITY U TIPOMBIIILJIEHHOCTH.

[ITenouyHble MeTasuIbI: TI0/I0’KeHHe B [leproanueckoil cucteMe XMMHUYECKUX 3/1eMeHTOB /.
U. MeHnpeneeBa, CTpOeHMe UX aTOMOB, HaxXxOK[IeHUEe B MpuUpoje. PU3UUECKUE U XUMHUUECKUe
CBOICTBa (Ha rpumepe HaTpus U Kanusi). OKCU/IbI U TUIPOKCU/IbI HATPUS U Kanusi. [IpuMeHeHne
111e/I0YHBIX METa/UIOB U UX COeJUHEHUM.

[[TesiouHO3eMeTbHBIE MeTasIbl MarHUW Y KasbLui: N0J/10>KeHue B [Tepuoanueckom cucrteme
XMMHUYecKux 3yiemeHTOB [l. V. MeHzeneeBa, CTpoeHUe WX aTOMOB, HaXOXJeHHe B MPUPOJeE.
®dusnyeckre U XMMUUECKHWe CBOMCTBA MarHus U KaiblLys. BaHelllve coejMHeHUs KaslbLiUsl
(okcup, TUAPOKCUA, coyn). JKECTKOCTh BO/BI U CTIOCOOBI €€ yCTpaHeHUsl.

AnmomuHui: TIo/ioKeHWe B Ilepuognueckol cucTeMe XUMUYecKUx 3jieMeHToB [, U.
MeHpieneeBa, CTpOeHHe aTOMa, HaxoXAeHue B npupoze. Pusnueckre U XUMUUECKHe CBOMCTBA
anmoMuHUst. AMdOTepHbIe CBOMCTBA OKCU/Ia U TUAPOKCH/A aTFOMUHUSI.

Keneso: mnonoxenne B Ilepuosuueckol cucreme XuUMUYecKux 3meMmeHtoB [I. .
MeHnpeneeBa, CTpOeHHe aToMa, HaxOXzeHUe B npupoze. dusnueckre U XUMAUYECKHe CBOMCTBA
kenesa. Okcuabl, rugpokcubl U cond xenesa (II) u xenmesa (III), ux cocras, CBOMCTBa U
TIoJIyYeHue.

XumuuecKuti 3kxcnepumeHm:

03HaKoMJIeHHe ¢ 0Opa3liaMy MeTaslJIOB U CTJIaBOB, UX (PM3MUeCKUMU CBOMCTBAMHU, U3yUeHHe
pe3y/bTaTOB KOPPO3UM MeTaslyioB (BO3MOXKHO MCIIO/Tb30BaHKE BU/jeOMaTepraioB), 0COOeHHOCTel
B3aUMOJIEMCTBUSI OKCHUJAa KajbLUsi UM HaTpusi C BOJOW (BO3MOXKHO MCIO/b30BaHUe
BH/lIeOMaTepuaoB), MUCC/IeOBaHHe CBOMCTB >KECTKOM BO/bl, TpoLiecca TOpeHUs kele3a B
KACIopoZe (BO3MOXKHO — WCIIO/Ib30BaHWe — BUZieOMaTepuasnoB), IPU3HAKOB  IMPOTEKaHWs
KaueCTBEHHBIX peaklMii Ha WOHbL: MarHus, KaiblLys, aJlOMUHUSA, LIMHKA, >kese3a (II) u xene3a
(TI1), mexu (I1), HabrO/IEHME W OTMICAaHKe TIPOLIECCOB OKPALIMBAHUS IJIAMEHW MOHAMU HaTpWs,
Ka/usl ¥ KaibLMsl (BO3MOXXHO HCIIO/Ib30BaHKE BHleOMaTeprasoB), UCCIe0BaHUe aM(pOTepPHBIX
CBOWCTB TW/JPOKCH/A aTFOMUHUS U TUAPOKCH/A LIMHKA, pellleHre SKCIIepUMEHTA/IbHBIX 3a/ay 1o
TeMe «Ba)kHelI111e MeTas/ibl U UX COeUHEHHS».

XuMHA ¥ OKpYy)Kawlias cpeja

BemlecTtBa 1 Marepuanbl B ITOBCEHEBHOM >KM3HU 4YesioBeKa. be3omnacHoe MCMO/b30BaHMe
BEIleCTB M XMMHUYeCKHMX peakiuid B ObiTy. IlepBasi MoOMOIp NMPU XUMHUECKMX OXKOTaX H
OTpaBJ/IeHHUSIX.

X¥Muryeckoe 3arpsi3HeHHe OKpY»Karolllel cpefibl (TpefiesibHasi JOMyCTUMasi KOHL|eHTpaLus
BelllecTB, fgasnee — [1/]K). Ponb xvMuu B pellieHuM 3K0JIOTHYeCKUX 1pobsiem.

Xumuueckuti IKcnepumeHm:

n3yueHre 00pa3IoB MaTepHrasioB (CTEK/IO, CTI/IaBbl METAJIIOB, TIOJTMMEpPHbIE MaTepUarbl).

MescnpedmemHble ces3u

Peanu3anus mexxnpeiMeTHbIX CBsi3ed MPU U3YyUeHHWHU XUMHUHU B 9 Kjlacce OCYILeCTB/ISIeTCS
yepe3 UCI0/Ib30BaHUe KaK O0IMX eCTeCTBeHHO-HAYYHBIX MTOHSATHM, TaK U MOHSATHMN, SBJISTFOLL{UXCST
CUCTEMHBIMM [I/151 OT/leJIbHBIX TIPeJMETOB eCTeCTBEHHO-HAayUHOr0 LIUKJ/Ia.

OO0111e ecTecTBEHHO-HayuUHble TIOHSATHS: Hay4yHbIi (DaKT, TUTIOTe3a, 3aKOH, TeOpHsl, aHaJIu3,
CUHTe3, KiaccuuKalus, TepUoAUYHOCTb, HabO/o/leHne, SKCIIepUMEeHT, MO/eMpOoBaHue,
r3MepeHue, MO/ieJlb, siBJieHUe, TapHUKOBbIN 3((eKT, TeXHOIOTHsl, MaTepuaslbl.



®u3nka: MaTepusi, aTOM, 3/1€KTPOH, IPOTOH, HEWUTPOH, WOH, HYK/IWJ, W30TOIbI,
PaJMOaKTUBHOCTb, MOJIeKy/a, S/eKTpPUUYeCKUd 3apsifi, TPOBOJHMKH, TOJYTIPOBO/HUKH,
JW3/IeKTPUKY, (OTO3/eMeHT, BelljecTBO, Telo, 00bEM, arperaTHOe COCTOsSIHHe BeILecTBa, Ias,
pacTBOp, PACTBOPUMOCTb, KPUCTa/I/TMUecKasi PeléTKa, CrijiaBbl, pu3nuuecKre BeJTMUMHbI, eIUHULIbI
u3MepeHHsi, KOCMAYeCcKoe IIPOCTPaHCTBO, T/IaHeThl, 3Bé3/bl, CoHIe.

Buonorusi: ¢dorocuHTes, AbixaHue, Ouocdepa, 3KocHcTeMa, MUHepasbHble yA00peHUs,
MHKPO3/IeMeHTbI, MAaKpO3J/IeMeHTbI, TUTaTe/IbHbIe BellleCTBa.
leorpadus: atmocdepa, rugpocdepa, MuUHepasibl, FOPHble MOPO/bI, IOJIE3Hble HCKOIaemble,
TOTTMBO, BOJHbIE PeCyPChI

IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMW HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJ/IbTATHI

JINUHOCTHBIE pe3y/ibTaThl OCBOEHHsI TIPOTPaMMbI OCHOBHOTro o6iiero o6pa3oBaHUs
JIOCTUTAIOTCS B X0OZle 00y4YeHus1 XMWY B eZJMHCTBe yueOHOUM W BOCTIUTATeTbHOU JIesiTe/TbHOCTH B
COOTBETCTBUH C TPAJULIMOHHBIMH POCCUHUCKUMHU COITUOKY/IbTYPHBIMH U IYXOBHO-HPABCTBEHHBIMHU
LIeHHOCTSIMU, TIPUHATHLIMK B 0OIjecTBe TpaBW/aMd U HOPMaMH TIOBeZIEHHSI U CTIIOCOOCTBYIOT
TpoLIeccaM CaMOTI03HaHUs], CAMOPA3BUTHS U COL[UAIM3ALIMHN 00yUaroLIiXCsl.

JINYHOCTHBIE pe3y/bTaThl OTPA)KAlOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOW TIO3WTHMBHBIX 1[€HHOCTHBIX OPMEHTALMH W pacCIIMpeHHe OMbITa [esTe/TbHOCTH Ha eé
OCHOBe, B TOM UHCJIe B YaCTH:

1) maTpHOTHYECKOr0 BOCIIUTAHHUS:

1[eHHOCTHOTO OTHOIIIEHUsI K OTeUeCTBEHHOMY KyJIbTYPHOMY, UCTOPUUECKOMY U HayuyHOMY
Hac/IeIut0, TIOHUMaHUs 3HAaueHHs] XUMUYEeCKOM HayKd B JKU3HHU COBPEMEHHOro OOIIecTBa,
CITIOCOOHOCTH B/IaZieTh JOCTOBEPHON WH(OpMAaIiell O MepeioBbIX JOCTIKEHUSX U OTKPBITHSIX
MHPOBOM M OTEUeCTBEHHOM XWMHHU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHHUSX 00 yCTpOMCTBe
Mupa 1 00111ecTBa;

2) rpa)kAaHCKOI'0 BOCIIUTAHUS:

Tipe/ICTaB/ieHHsI O COL[Ma/IbHBIX HOpMaxX M TpaBU/aX MeXJIMYHOCTHBIX OTHOIIEeHWN B
KOJIIeKTVBe, ~ KOMMYHMKATHBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  TI0JIe3HOM,
yueOHOHMCC/IeIOBaTeNIbCKOM, TBOPUECKOW U [PYTMX BHaX [JesSTelbHOCTH, TOTOBHOCTH K
pa3HOO0OpAa3HOI COBMECTHOU JIeSITe/TbHOCTH TIPU BHITIOJTHEHUH YUeOHbIX, TT03HaBaTe/IbHBIX 3a7iay,
BBITIOJTHEHUM XUMHWUYECKUX JKCIIEPUMEHTOB, CO3/laHMM Y4eOHBIX MPOEKTOB, CTPeM/IeHUs K
B3aMMOTIOHMMAaHHMIO ¥ B3aMMOIIOMOIL[M B TPOLIeCCe 3TOM yueOHOW [esTe/TbHOCTH, TOTOBHOCTU
OLIeHMBaTh CBOE MOBe/[eHHe Y TIOCTYTIKK CBOMX TOBAPHILEH C MO3ULIMY HPABCTBEHHBIX U TIPABOBBIX
HOPM C YU€TOM OCO3HaHUSI TI0C/Ie[ICTBUM TIOCTYTIKOB,;

3) L{eHHOCTH HAYYHOr0 MO3HAHMA:

MHUDOBO33peHUeCKWe TIpeACTaB/eHHss O  BelleCTBeé W  XUMHUUYECKOW  peakluw,
COOTBETCTBYIOII[iE COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKU U COCTAaBJISIFOIIME OCHOBY [IJist
TIOHMMaHMSI CYIITHOCTH HayYHOUM KapTUHBI MUPA, MPe/ICTaB/IeH|s: 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHSI IPUPO/bI, B3aMMOCBS35IX UYe/l0BeKa C NMPUPOJHOM Cpefioil, 0 PO/ XMMHUM B TIO3HAHUU
3TUX 3aKOHOMEPHOCTel;

T03HaBaTe/lbHbIe MOTHBBI, HarpaB/ieHHble Ha TIOJy4YeHWe HOBBIX 3HAaHWUW I0 XUMUH,
HeoOXxo/uMble [jii OOBsICHEHHs HaOJIOZ@eMbIX TIPOLIECCOB U SIBIEHUH, T103HaBaTelbHOM,
MH(POPMAaLIMOHHOM ¥ UMTaTe/IbCKOU KY/IbTYPbI, B TOM UKCJ/Ie HABHIKOB CAaMOCTOSITeTbHOM paboThI C



y4eOHbIMM TEKCTaMH, CTIPAaBOUHOW JIMTEPATypOH, AOCTYMHBIMH TEeXHUUYECKUMU CpeJCTBaMU
VMH(POPMAaLIMOHHBIX TeXHOIOTUH;

WHTepeC K O0yYeHUIO W TO3HAHUIO, JIF0O03HATEILHOCTh, TOTOBHOCTh U CMOCOOHOCTDH K
caM000pa30BaHUIO, TTPOEKTHOW W MCC/Ie[0BaTeIbCKOM /IeATeTbHOCTH, K OCO3HAaHHOMY BLIOOPY
HarpaB/IeHHOCTU U yPOBHS 00yueHUsi B [ja/ibHel1Iem;

4) hhopMUpOBaHUA KY/JIbTYPbI 3/10POBbSI:

OCO3HaHMe LIeHHOCTU )KU3HU, OTBETCTBEHHOI'O OTHOLLIEHUS] K CBOeMY 3/10POBbIO, YCTaHOBKHU
Ha 370pOBbIii 00pa3 >XW3HW, OCO3HAHWE TIIOC/IeACTBUN W HEINpPUSTHE BPEJHBIX TPUBBIYEK
(ynotpebsieHUs1 anKOro/isi, HAPKOTHKOB, KypeHHs), HeOOXOAMMOCTU COOJIIO[IeHUsT TIPaBUIT
6e3omacHOCTY TIpHU 00OpaIlleHUH ¢ XUMAYeCKUMHU BellleCTBaMH B ObITY 1 peabHOM yKU3HY;

5) TPyAOBOro BOCIIUTAHUS:

VHTepeC K NIPaKTUUeCKOMY M3yUeHHIO0 Mpoeccuil U TpyAa pa3/IMyHoro poza, yBakeHue K
TPYZAY U pe3y/ibTaTaM TPYA0BOM JiesiTe/IbHOCTH, B TOM UKCJ/Ie HA OCHOBE PUMEeHeHUs TIpeJMeTHbIX
3HaHWM TI0 XWUMWH, OCO3HAHHBIM BbLIOOD WHAWBUAYATbHOM TpPaeKTOPUU TPOJO/DKEeHUs
o0pa3oBaHMsi C YYETOM JIMYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XWUMHH, OOIeCTBEHHBIX
WHTEPeCOB UM TOTPeOHOCTel, YCremHoW MpodecCUOHATBbHON MIeATebHOCTH UM Pa3BUTHS
HE0OXO/IUMBIX YMEHUM, TOTOBHOCTh a/JalITUPOBAThCS B MPOGheCCHOHATBLHON Cpejie;

6) 3K0/10rMUYecKOro BOCIIUTAHUA:

9KOJIOTUYECKH 1eslecoo0pa3Hoe OTHOLIIeHHe K TIPUPO/ie KaK UCTOYHUKY XKM3HU Ha 3emiie,
OCHOBe eé CyIeCTBOBaHHUs, IOHMMaHWE LIEHHOCTH 3[0POBOTO M Oe30macHOro oOpasza >KU3HH,
OTBETCTBEHHOe OTHOIlIeHWe K COOCTBEHHOMY (U3WYeCKOMY W TICUXWYeCKOMY 3/10POBbIO,
0CO3HaHUe LIeHHOCTH cob/TFoZieHHsI TTpaBmsT 6e3011acHOTO TTOBe/ieHUs TIpyU paboTe C BelljeCTBaMH, a
TaK)Ke B CUTYaLUsiX, yTPOJKaIOLIMX 3/I0POBbIO U XKU3HU JIIO/Iel;

CTIIOCOOHOCTH TIPUMEHSITh 3HAHMSI, TIOTy4aeMble TIPH U3YUeHUH XUMUH, [IJis1 PeIIeHus 3a/iay,
CBSI3aHHBIX C OKpY)Karollerd TPUPOJHOU CpefioM, [/ TOBBILIEHUSI YPOBHS 3SKOJIOTMYeCcKOun
KyJIbTYPbI, 0CO3HaHUS I7100a/IbHOTO XapaKTepa KOJIOTMUeCKUX Mpob/ieM U MyTel MX peleHust
NOCpPe/ICTBOM MeTOZI0B XWMHUH, 3KOJIOTUYECKOT0 MBIIUIEHHUS, YMEeHHsI PYKOBOZJCTBOBAaTbCS UM B
M03HaBaTe/IbHOM, KOMMYHUKAaTUBHOU U COLIMA/IbHOW NPAKTHKe.

METAIIPEIMETHBIE PE3YJ/IbTATbBI

B cocraBe MeTampegMeTHBIX pe3y/JbTaTOB BBIJENAIOT 3HAuMMble [ (DOPMUPOBAHUS
MHUPOBO33peHUs1 00ljeHayuHble TIOHSATHS (3aKOH, Teopusi, TMPUHLIUII, TUIOTe3a, (akT, CUCTeMa,
TIPOIIeCC, SKCIIEPUMEHT | [IPYTOe.), KOTOpPbIe HCTIOb3YIOTCS B €CTeCTBEHHO-HAyUHBIX YueOHBIX
ripeiMeTax U MO3BOJISIIOT HA OCHOBe 3HAHWM U3 3TUX MpeJMeTOB (JOPMUPOBATh Mpe/CTaB/IeHre O
1[eJIOCTHOM HAayYHOM KapTHHE MHpa, U YHUBepCa/lbHble yueOHbIe AeHCTBUS (TI03HaBaTe/bHbIE,
KOMMYHHKATUBHbIE, PETyJISITUBHBbIE), KOTOpPble 00ecreunBarOT (HOPMHPOBaHWE TOTOBHOCTU K
CaMOCTOSITe/IbHOMY TJIAHWPOBAHUIO U OCYILIeCTB/IEHUIO YUeOHOM /lesTeIbHOCTH.

ITo3HaBaTe/bHBIE YHHBepCaIbHbIe yueOHbIe JeiiCTBUS

Ba3zoBble jloruyeckKue AeiicTBHA:

YMEHUs] MCMO0/b30BaTh TPUEMBI JIOTMUECKOTO MBbIIJIEHUs TIPU OCBOEHUM 3HaHHWMU:
PaCKpbIBaTh CMbIC/I XUMHUYECKUX TIOHATHH (BbIAE/ISATh UX XapaKTepHble MPH3HAKK, YCTaHAB/IMBAaTh
B3aMMOCBSI3b C JIPYTMMH TIOHSATHUSIMM), WCIIO/Ib30BaTh TOHATUS i OOBSICHEHUS OT/Ie/TbHBIX
(aKTOB U sSIB/IeHUI, BEIOMPATh OCHOBAHUS ¥ KPUTEPHH [ITs K/TaCCU(UKAIMK XMMHUYeCKUX BeIleCTB
Y XUMHUUYECKMX peakLUi, yCTaHaB/IWBATh MPUUYUHHO-C/IE/ICTBEHHbIE CBSI3U MeXAy 00beKTamu
V3y4yeHUs], CTPOUTh JIOTUYeCKue pacCyX[eHWs (MHAYKTUBHbIE, NeJyKTUBHbIe, [0 aHa/lIOTWH),
JlenaTh BbIBO/IbI U 3aKJ/IFOUEHUS;



yMeHHe TPUMEHSATh B TPOL[ecce TI03HAaHUS MOHATUS (TpeJMeTHbIe W MeTarpeJMeTHbIE),
CUMBO/IMYECKHe (3HAKOBBIE) MOJIENM, HWCTO/b3yeMble B XWMHH, MPeoOpa30BbIBATh IIIHMPOKO
TIpUMeHsieMble B XUMUU MO/Ie/IbHble TIpe/ICTaB/IeHUs] — XUMUUeCKU 3HaK (CMMBOJI 3/IeMeHTa),
xuMHuueckass ¢GopMysa M ypaBHEHHE XUMHUeCKOW peaki[id — TIpU pelleHun yueOHO-
MO3HaBaTe/NbHBIX 3a/lad, C YYETOM JTHUX MOJEIbHBIX TIPeJCTAaB/IeHUNA BBISBISATH U
XapaKTepr30BaTh CYIeCTBeHHble MPU3HAKU M3yuaeMbIX OOBEKTOB — XMMHWYEeCKUX BeIlecTB U
XUMUYECKUX peaki[ii, BbISB/ATh 00I[He 3aKOHOMEePHOCTH, TIPUYMHHO-C/Ie/ICTBEHHbIE CBSI3U U
TIPOTUBOPEUHS] B M3yUaeMbIX MPOL[ECCaX U SBIEHHUSIX.

Ba3oBble HCc/1eJ0BaTe/IbCKUE IeHCTBHA:

yMeHHe HCIOJb30BaTh IMOCTAaB/IeHHbIe BOMPOCHhl B KaueCTBe WHCTPYMEHTa TO3HaHUs, a
TaK’Ke B KauyecTBe OCHOBBI /i1 (DOPMHpDOBaHUSI TUIOTE3bl TI0 TIPOBEPKe TPABUILHOCTU
BBICKA3bIBA€MbIX CYKAEHUI;

nproOpeTeHre OIbITa TIO TJIAHUPOBAHWIO, OpPraHU3alluM W TIPOBEZEHUI0 YUueHHUUeCKUX
9KCTIepUMEHTOB, YMeHUe Hab/ItoaTh 3a X0/[0M TPOL[ecca, CaMOCTOSTeIbHO MPOTrHO3UPOBATh €ro
pe3ynbTat, (opMynupoBaTh 000OIIEHUS W BBIBOJBI MO pe3y/bTaTaM IPOBEAEHHOTO OIbITa,
WCCJIe/IOBaHMsI, COCTABJIATh OTYET O TIPO/Ie/IaHHOM pabore.

Pa6ora c uadopmanueii:

yMeHHe BbIOUpaTh, aHAIM3UPOBATh U UHTEPIIPETUPOBATh MH(OPMAIIUIO Pa3/TUUHBIX BUIOB
1 ¢hopM TIpe/iCTaB/IeHus, TI0JyuaeMy0 U3 Pa3HbIX UCTOUHUKOB (HayYHO-TIOMy/IsIpHAsk UTepaTypa
XUMUUYECKOTO COZIEP>KaHUs, CTIpaBOUHbIe TOCOOMsI, pecypchl VIHTepHeTa), KpUTUUECKH OLIEHUBATh
TIPOTHBOPEUUBYIO U HeJJOCTOBEPHYIO HHGOPMAI[HIO;

yMeHHe TIPUMeHSITh pa3/TMuHble MeTO/Ibl 1 3arpoChl MPU TIOMCKe U 0TOope MH(OpMaIuK 1
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAUMBIX [I7Isl BHITIOJTHEHUST YUeOHBIX 1 TI03HaBaTe/IbHBIX 3a/1a4
OTIpe/Ie/IEHHOTO THMa, TpuobpeTeHHe OrbiTa B 00/aCTH WCIIO/b30BaHUS HUH(MOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUM, OB/IaJZieHHe KY/IbTYPOH aKTUBHOT'O MCITO/Ib30BaHUSI PA3/IMUHBIX
TIOUCKOBBIX CHUCTEM, CaMOCTOSITeJTbHO BBbIOMpaTh ONTHUMabHYIO (HOpMYy Mpe/CTaB/IeHUsS
vH(bOpMallii U WJUTIOCTPUPOBAThL pelllaeMble 3a/lauil HeCJI0XKHBIMU CXeMaMH, Juarpammami,
JpyrumMu opmMamMu rpaUKH ¥ UX KOMOWHALIUSAMUY;

yMeHHe HCI0/Ib30BaTh M aHaJM3UpOBaTh B Tpoliecce yuyeOHOW M HCC/Ie[0BaTe/IbCKOU
JiesiTeNTbHOCTU MHGOPMALIMIO O BJIMSTHUM TTPOMBIIIIEHHOCTH, CeJIbCKOTO X03sIMCTBA M TPAHCIIOpTa
Ha COCTOSIHWe OKpY>Karolei MPUPOJHOM Cpefbl.

KoMMyHHUKaTHBHBIE yHHBepPCa/IbHbIe yueOHbIe /|eHCTBHA:

yMeHMsl 3ajJilaBaThb BOIpPOCHI (B XoZe pAuasora W (WIM) [OUCKYCCUM) TIO CYIIeCTBY
obcy>kzmaeMoli TeMbl, (OPMY/JMPOBATh CBOW TIPEJJIOKEHUS OTHOCHUTEbHO BBITIOTHEHUS
rpe/iJIOKeHHOW 3a/lauu;

yMeHUsI TPe/ICTaB/ISATh TI0/TyueHHbIe Pe3y/IbTaThl TT03HABATe/ILHOM /1eATeTbHOCTH B YCTHBIX
U TIMCbMEHHBIX TeKCTax; /ejaTh T[Pe3eHTAI[UI0 pPe3y/IbTaTOB BBITIOJIHEHUS XUMUUYECKOTO
JKCreprMeHTa (JlabopaTOpPHOTO OMbITa, J1TaOOPAaTOPHON paboThI IO MCC/Ie0BAaHHIO CBOMCTB
BellleCTB, yueOHOT0 MPOeKTa);

yMeHHs1 y4eOHOrO COTpY/JHMUeCTBa CO CBePCTHMKAaMH B COBMECTHOM TO3HaBaTebHOU U
WCC/Ie/IOBaTe/TbCKOU /IeATeIbHOCTH TPHU PellleHNH BO3HMKAKIUX TPo0jeM Ha OCHOBe ydYéTa
00X WHTEPEeCOB W COTIAaCOBAHUS MO3UIMK (00CY>KJAeHUs, OOMeH MHEHWSIMU, «MO3TOBbIe
HITYPMbI», KOOPAWHALIMS COBMECTHBIX /IeiCTBUM, OTpe/ie/ieHre KPUTepHeB 0 OljeHKe KauecTBa
BBITOJIHEHHOH pabOThI U IPYTHE).

PeryiAaTHBHBIE YHUBEpPCA/IbHbIE yUeOHbIe efCTBHS:



yMeHHe CaMOCTOSITe/TbHO OMpeJeNisTh Lie/iu esITeTbHOCTH, TJIaHWPOBaTh, OCYIIECTB/ISATS,
KOHTPOJIMPOBATh W TIPU HEOOXOAMMOCTH KOPPEKTHUPOBAaThb CBOIO [IeATEIbHOCTh, BbIOUpPATh
HauboJs1ee 3G heKTHUBHBIE CTIOCOOBI pellieHus yueOHbIX 1 T03HABATe/bHBIX 3a/1a4, CAMOCTOSITE/TbHO
COCTaB/ISITh UM KOPPEKTHUPOBATh MPe/JI0’KeHHBIN a/IfOPUTM JeMCTBUI MPH BBITIOJIHEHWH 3a/JaHUI
C yuéTOM TIOJyueHHUS HOBBIX 3HAaHUUM 00 H3yyaeMbIX OOBEKTaX — BeIl[eCTBAaX M PeakIusX,
OLIeHMBAaTb COOTBETCTBUE IMOJYyYEHHOI0 pe3y/bTaTa 3asiB/IeHHOW L|e/k, YMeHHe UCIO/b30BaTh U
aHa/IM3UpPOBaTh KOHTEKCTHI, Mpe/ijlaraeMble B YCI0BUHW 3a[JaHUM.
IMPEAMETHBIE PE3YJ/IBTATHI
B cocraBe mipeAMeTHBIX pe3y/JbTaTOB TI0 OCBOEHHWIO 00s3aTeIbHOTO COZiep>KaHus,
YCTaHOBJ/IEHHOTO [JIaHHOW (ezepasbHON paboueili TPOrpaMMOM, BBIJESIOT: OCBOEHHbBIE
00yuarIMMHUCS Hay4yHble 3HAaHWS, YMEHUS W CIIOCOObI JeWcTBUM, crnenudUyeckre s
TIpeJIMETHOM 00/1acT «XUMUSI», BUJbI [EITEJBHOCTH TI0 TO/JyY€HWI0 HOBOTO 3HAHUS, €ro
WHTepIIpeTalvy, Tpeobpa30BaHuI0 U IPUMEHEHHIO B PA3/IMUHBIX YUeOHBIX ¥ HOBBIX CUTYaLUSsIX.
K koHiy obyuenusi B 8 Kjlacce rmpeMeTHbIe pe3ysibTaTbl Ha 6a30BOM YpPOBHE [1OJKHBI
oTpa)kaTb C(hOPMHUPOBAHHOCTH ¥ 00yYarOL[UXCSl YMEHHIA:
® DpACKpbIBaThb CMBIC/I OCHOBHBIX XMMHWUECKUX TOHSITUM: aTOM, MOJIeKy/a, XUMUUeCKU
3/IeMeHT, TIPOCTOe BellleCTBO, CJIOXKHOe BelecTBO, CMechb (OJHOpOAHas U
HEOJHOPOZHasl), BajJeHTHOCTb, OTHOCUTe/bHas aTOMHasi U MoOJIeKyJIsipHas Macca,
KOJINYeCTBO BelllecTBa, MOJIb, MOJISIpHAsi Macca, MaccoBasi 10/1s1 XMMUUEeCKOro 3/leMeHTa
B COeJUHEHWH, MOJISIpPHBbIA  00BEM, OKCHZ, KHCIOTa, OCHOBaHWE, COJIb,
3JIeKTPOOTPULIATeTbHOCTh, CTETIeHb OKUC/IeHHs, XUMUUeCKasl peakifus, KinacCuduKariys
peakivii: peakluu COeJUHEHUSs], PeakLiUM pa3/io>KeHHs], peakL[iy 3aMelleHus], peakLuu
obOMeHa, 3K30- ¥ H/I0TePMUYECKHE PeaKI|uH, TeryioBoi 3(deKkT peakiyu, siipo aToma,
3JIEKTPOHHBIM C/I0M aToMa, aTOMHasi opOWTaib, pafilyC aToMa, XUMHWUecKasl CBs3b,
TMoJisIpHasi U HeToJisipHasi KOBaJIeHTHasi CBsi3b, MOHHAsl CBs3b, WOH, KaTWOH, aHWOH,
pacTBOp, MaccoBasi 0715 BelljecTBa (TIPOLeHTHasl KOHLIEHTpaL|si) B pacTBOPE;
®  WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMUUECKHX TIOHSITHUM U TIPUMEHSITb 3TH
TIOHSITUSI TIPU OTTMCAHUM Bell[eCTB U UX TpeBpallleHui;
® 1CTOJb30BaTh XHWMHUYECKYH0 CHUMBOJIMKY [I/Ii COCTaB/ieHHss (OpPMYy/ BeIeCTB WU
ypaBHEHUN XUMUYeCKUX peakiui;
® OmnpeJenisiTh BaJleHTHOCTh aTOMOB 3/IEeMEHTOB B OWHApHBIX COeAWHEHUSX, CTereHb
OKWCJIeHUsI 3/IeMEHTOB B OWHApHBIX COeUHEHUsX, TIPUHAJJIE)KHOCTh BeIeCTB K
orpefieIEHHOMY Kjaccy coeAuHeHWd 10 (opMmynaMm, BUJ XUMHAYECKOU CBSI3U
(KoBaJsieHTHasi U UOHHasi) B HeOPraHUUeCKUX COeIMHEeHUSIX;
® packpeiBath cmbIica Ilepuoauueckoro 3akoHa [. V1. MeHpeneeBa: 1eMOHCTPUPOBATh
MOHUMaHUe TIePUOJUYeCKON 3aBUCUMOCTH CBOWMCTB XUMHUYECKMX 3IEMEHTOB OT HX
nosiokeHusi B Ilepuoguueckoil cucTeMe, 3aKOHOB COXPaHEHHSI MacChl BeI[eCTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIPHOTO YUeHUs, 3aKOHa ABOra/ipo;
® ONMUChIBaTH W XapakTepw3oBaTh TabmMuHyto ¢opmy Ilepuoguueckoil CHCTeMBI
XMMUUECKUX 3JIEeMEHTOB: pa3/vdyaTh TOHSTUSl «TJlaBHas moArpymnmna (A-rpymnma)» u
«mobouHast moarpynma (b-rpyrma)», manbie U Oosbllie TIePUOJBI, COOTHOCHTH
0003HaueHus1, KOTOpble UMeIOTCS B Tabmuile «Ilepuoguueckasi CUCTEMa XUMHUUECKUX
ysiemMenToB [I. V. MeHfeneeBa» C YUC/IOBbIMH XapaKTepPUCTUKaMU CTPOEHUsI aTOMOB
XUMUUYECKMX S/1eMeHTOB (COCTaB U 3apsifi siapa, oOlljee UWCIO 37eKTPOHOB U
pacripe/iesieHle UX IO 3JIeKTPOHHBIM CJIOSIM);



K/1acCUUIMPOBaTh XUMUUECKHe 37IeMeHThbI, HeopraHuueckue BellleCcTBa, XUMUUYeCKre
peakuyy (MO0 UMC/Iy M COCTaBy Y4yaCTBYHOIIMX B peaklMM BeIecTB, MO TeNJI0BOMY
3pdexTy);

XapaKTepu30BaTh (OMMChIBaTh) OOIIME XWMUYEeCKHWEe CBOMCTBA BELECTB DPa3IMUHbIX
K/IaCCOB,  TIOATBepXKJasi  OMMcaHWe TIpUMepaMd  MOJIeKYJISIPHbIX  YDaBHEHU
COOTBETCTBYIOLLMX XUMUYECKUX Peakliuii;

MPOrHO3UPOBaTh CBOMCTBA BeIECTB B 3aBUCHMOCTH OT UX KaueCTBEHHOIO COCTaBa,
BO3MOXXHOCTH MPOTEeKaHUsI XUMUUeCKUX TIpeBpallieHUid B Pa3/IMUHBIX YCIOBUSIX;
BBIUKC/ISITh OTHOCUTE/IbHYI0 MOJIEKY/ISIPHYHO U MOJISIPHYHO MacChl BellleCTB, MaCCOBYHO
JI0/IF0 XMMHAYeCKOro 371eMeHTa 1o ¢opMyJsie coeZIJMHeHUs], MaCCOBYIO [IOJIFO Bell|eCTBa B
pacTBope, NMPOBO/IUThL PaCUéThl M0 YPaBHEHHIO XUMHUYECKOM peakivy;

MIPUMEHSITh OCHOBHbIE OTepaliiyd MbIC/IUTebHOU [IesiTe/TbHOCTU — aHalu3 M CHUHTe3,
cpaBHeHMe, 00001lleHre, cUCTeMaTU3alyio, KIacCU(UKaIUIO, BbIsiBJIeHHe TPUUHMHHO-
C/IeJCTBEHHBIX CBS3€M — /i1 U3yueHHUs CBOWCTB BEIeCTB M XUMHUECKUX peakLui,
eCTeCTBeHHO-HayuHble MeTO/IbI TT03HaHKs — HaO/Mo1eHe, U3MepeHre, MOZie/TUPOBaHMUE,
5KCIIepUMeHT (peasibHbIM U MBIC/IEHHBIN);

CJlefioBaTh TIpaBWIaM  T10JIb30BaHUSI XUMHUECKOW TMOCy[od U j1abopaTOpHBIM
obopy/ioBaHMEM, a TakXKe IpaBWIaM OOpallleHHs C BeljeCTBAMU B COOTBETCTBUM C
WHCTPYKLUSIMHU T10 BBITIOJTHEHHIO JTaO0PaTOPHBIX XMMHUUECKHX OTIBITOB T10 TIO/TyUeHUI0 1
cobupaHuio Tra3000pa3HbIX BelecTB (BOJOpoJa U KHUCIOPOJA), TPUTOTOB/IEHUIO
PacTBOPOB C Orpe/ie/IEHHOM MacCOBOM /10/1eil paCTBOPEHHOTO Bell|eCTBa, MJIaHUPOBaTh U
MPOBO/JIUTH XWUMUUECKHEe SKCIepUMEHThI M0 pacrio3HaBaHUIO PacTBOPOB Lier04yeil U
KHUCJIOT C TIOMOII[bI0 UHIUKATOPOB (JIakmMyc, (peHosdTaernH, MeTUI0paHX U JIpyrue).

K koH1y obyueHusi B 9 Kjiacce rpeJMeTHble pe3y/bTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpakaTh C(hOPMHUPOBAHHOCTH ¥ 00YUarOIUXCST YMEHUIA:

pacKpbIBaTb CMBIC/I OCHOBHBIX XMMWUECKUX TMOHATUNA: XWMWUYECKUN 3/1eMeHT, aToM,
MOJIeKyJia, NUOH, KaTUOH, aHHUOH, IIPOCTOe BeLleCTBO, C/I0XKHOe BeleCTBO, Ba/leHTHOCTb,
3/IeKTPOOTPULIATENIbHOCT, CTeeHb OKHUCJ/IeHUS, XUMHUUecKas peaklys, XUMUYecKas
CBSI3b, TEryIOBOM 3¢ eKT peaklid, MOJIb, MOJSIpHBIA 00BEM, pacTBOp, 371€KTPOJIUTHI,
HE3JIeKTPOJIUThI, 3eKTPOJIUTHYeCKass [AWCCOLUAIIUs, peakliM HWOHHOrOo OOMeHa,
KaTajv3aTop, XMMUYeCKoe paBHOBecue, oOpaTMMble W HeoOpaTHMble peaKLvy,
OKVC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE  peakLUH,  OKWUC/IUTeIb,  BOCCTAaHOBUTEJIb,
OKHCJIeHWe U BOCCTAHOBJIEHWe, a/JIoTpPOrusi, aM(OTepHOCTb, XUMHUUecKas CBSi3b
(KoBasleHTHasi, HOHHAs, MeTa/yIMyecKas), KpUCTa/J/IMuecKas pelléTKa, KOpPpO3Us
MeTa/lJIOB, CIUIaBbl, CKOPOCTb XUMMWUECKOM peakluu, IIpeJie/lbHO [JOMyCTUMast
koHLeHTpauus [1IK BerecTBa;

W/UIIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XMUMMWUECKUX TOHSITUM U TPUMEHSITh 3TH
TIOHSITHS TIPU OTNTMCAaHUM BeLLeCTB U UX MpeBpallleHnH;

WCII0/Ib30BaTh XWMUUYECKYH) CHUMBOJIMKY [JIs1 COCTaBleHUs (OpMysa BellecTB U
YPaBHEHUH XUMUYECKHX peakL1i;

ornpefieNsiTh Ba/JeHTHOCTb W CTeleHb OKUC/IeHUs] XUMWYECKHX 3JeMEeHTOB B
COeIMHeHUAX Ppa3/IMuYHOIO COCTaBa, IIPUHAJJIEKHOCTb BelleCTB K OIpezeéHHOMY
KJIacCy coelMHeHWW 1o (opmysam, BHUJ XMMHUYECKOM CBsSI3M (KOBaJeHTHasl, MOHHas,
MeTa/l/Inyeckasi) B HeOpraHW4yecKuMX COeJIMHEHHsIX, 3aps[, MOHAa M0 XUMWUYeCKOn
¢dopmysie, xapakTep cpeJbl B BOJHBIX pPacTBOpPaX HeOpPraHWYeCKUX COeJUHEHWM, THUM
KPUCTA/IJTMUECKON PellETKH KOHKPETHOT O BeIlleCTBa;



packpeiBaTh cMbICa [lepuoauueckoro 3akoHa [. V. MeHzeneeBa U eMOHCTPUPOBATh
ero NMOHMMAaHUe: OMMChIBaTh U XapaKTepu3oBaTh TabmuuHyw ¢opmy [lepuoanueckoit
CUCTeMbl XWMHUUYECKMX 3/IEMEHTOB: pa3/uyarh TOHATUS «IJlaBHasg mnoarpymnmna (A-
rpymnmna)» U «mnobouHas moarpymmna (b-rpynma)», Manble W OonbIMe TEePUO[BI,
COOTHOCUTBL 0603HaUeHUsI, KOTOPbIe UMEIOTCS B TIepUOANUeCcKoi Tab/uile, C UNC/IOBBIMU
XapaKTepuCTUKaM{ CTPOeHHsl aTOMOB XMMMUECKUX 3/IeMEeHTOB (COCTaB U 3aps[, s7pa,
ob11jee YKCIO 37€KTPOHOB U pacrpe/iesieHre UX 10 37eKTPOHHBIM C/10SIM), OOBSICHATD
o01[rie 3aKOHOMEPHOCTHM B H3MEHEeHHWM CBOWCTB 3JIEMEHTOB M WX COeJUHEHUH B
npejiesiax MaJbIX NePUOZ0B U IJIaBHBIX NOAIPYNI C yY6TOM CTPOEHUS UX aTOMOB;
K/IaCCU(UIIMPOBaTh XUMUUYECKHUe 371eMeHTbl, HeOpraHnyeckre BelllecTBa, XUMUUeCKue
peakuM (MO0 YMCAYy M COCTAaBY YYaCTBYIOLMX B peakli{ BeIecTB, M0 TelJIOBOMY
3¢ deKTy, 0 USMEHEHUIO CTelleHel OKUC/IeHUSI XUMUUYEeCKHX 3/IeMEHTOB);
XapaKTepr30BaTh (OMUCHIBaTh) o0OL[Me U creluduueckre XUMUYeCKHe CBOMCTBa
NIPOCTBIX U CJIOJKHBIX Bell|eCTB, MOATBep)kasl OnvcaHue IIpuMepaMu MOJIeKYJ/ISIPHBIX U
VIOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XMMUUYECKUX peaKL1ii;

COCTaBJ/ISITh YPaBHEHHUS 3/1€KTPOJIMTUYECKON AUCCOLMALIMA KUCIIOT, Le/l0ouerd U CoJieH,
TIO/THbIe ¥ COKpAL|éHHbIe YDPaBHEHHs peakluii MIOHHOTO 00MeHa, YPaBHEHUsI PeaKLvi,
MOJTBEPXKJAOIIMX CYLeCTBOBaHWe TeHeTUYeCKOW CBSI3M MexXJy BelleCTBaMHu
Pas3IUUHBIX K/I1aCcCOB;

pacKpbIBaTb CYLIHOCTb OKHUC/JIUTE/IbHO-BOCCTAHOBUTE/IBHBIX peakLyi TM0CpPeCTBOM
COCTaBJIeHUs 37IEKTPOHHOIO OaslaHca 3TUX peakLivii;

IIPOTHO3MPOBAaTh CBOMCTBA BellleCTB B 3aBUCMMOCTH OT UX CTPOEHMS], BO3MOYKHOCTH
NIPOTeKaHUsl XMMHUYeCKUX NpeBpallleHUi B pa3/IMuHbIX yCI0BUSIX;

BBIYHC/ISITh OTHOCUTE/IBHYO MOJIEKYJ/ISIPHYO U MOJIIPHYHO MAacChl BelljeCTB, MaCCOBYHO
J0/JIF0 XMMHUYeCKOro 371eMeHTa 1o (opMyJie coeZJMHeHUs], MaCCOBYIO [IOJIF0 BelljeCTBa B
pacTBope, MPOBOAUTH PACYETHI 10 YPaBHEHUIO XUMHUYECKOU peakLivy;

cobro/laTh TIpaBW/Ia  TO/b30BaHWS XMMHUECKOM ToCyJod U ylabopaTOpHBIM
obopy/ioBaHMEM, a TakKKe TMpaBuUa OOpallleHus] C BelleCTBAMU B COOTBETCTBUU C
WHCTPYKLIMSIMH T10 BBITIOJTHEHUIO JTab0PaTOPHBIX XUMUYECKUX OTIBITOB T10 TMOTyUeHUI0 U
cobrpaHuio ra3oo0pasHbIX BellleCcTB (aMMHakKa M YIJIeKMC/IO0To rasa);

NIPOBO/JIUTh peakl{iy, MO/TBep)KJatollie KaueCTBeHHbI COCTaB pa3/IMUHbIX Bell|eCTB:
pacrno3HaBaTh OMNBITHBIM TYyTéM XJIOpHA-, OpomMHA-, MOAWA-, KapboHaT-, ¢docdar-,
CWIMKaT-, Cy/ab(aT-, THAPOKCU/J-UOHbI, KaTUOHbl aMMOHHUSI M MOHbl H3yUeHHbIX
MeTaJlJIOB, MPUCYTCTBYIOLIME B BOAHBIX paCTBOPax HeOPraHUUeCKHX BellleCTB;
NIPUMEHATH OCHOBHBIE Orepaliy MbICIUTE/IbHOU [eATeNlbHOCTH — aHalu3 U CUHTe3,
cpaBHeHMe, 0000IlleHHe, CHUCTeMaTH3al|io, BbISIBJIeHHe TMPUUYMHHO-C/Ie[CTBEHHBIX
CBsI3eld — /Il M3y4yeHUs CBOMCTB BeLeCTB U XMMHUYECKMX peaklyi, eCTeCTBEHHO-
Hay4Hble MeTO/Ibl [I03HaHKWs — Ha0/II0/leHue, U3MepeHHe, Mo/le/IMpPOBaHKe, SKCIIepUMEeHT
(peasbHBIN U MBIC/IEHHBIMN).



ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSI OCHOBHO

OBPA30OBATEJ/IbHOW ITPOT' PAMMBI

8 KVIACC

Kop
IpoBepsaAeMoro
pe3yjbTara

IIpoBepsiemble MpefMeTHBIE Pe3y/IbTaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl 0OCHOBHOTO 0011iero o0pa3oBaHus

1

[To Teme: «IlepBoHauanbHbIe XUMHAUYECKHE TIOHATUS»

1.1

pacKpbIBaTb CMBICJI OCHOBHBIX XUMHWYECKHUX [IOHSAATUW: aTOM,
MOJIeKy/1a, XMMHUYECKHI 3JIeMeHT, TPOCTOe BeLeCTBO, CJIOKHOE
BellleCTBO, CMecCh (OJHOPOJHAasi M HEOJHOPOJHasi), Ba/le€HTHOCTb,
OTHOCHUTeJ/IbHAsl aTOMHasi U MOJIeKy/sipHasi Macca, KOJIWYecTBO
Bell|eCTBa, MOJIb, MOJISIDHasi Macca, MaccoBasi [j0Jisi XMMHUYeCKOro
3/IeMeHTa B COeIMHEHUH, MOJIIPHBIA 00BEM, XUMUUeCKast peakliys,
KlaccupuKalysl — peakUWd: peakUMd —COeIMHEHHs, peakLuu
Pa3/IOKeHUs], peakIMM 3aMellleHus], peakluu OoOMeHa, 3K30- U
SH0TepMUYEeCKHe peaKLUU, TerioBou 3(PQeKT peaklyu, pacTBOP,

MaccoBasi 10Jis1 BelljeCTBa (TIPOLIeHTHAasi KOHLIeHTpalusi) B pacTBOpe

1.2

W/ITFIOCTPHUPOBATEL B3dWMMOCBSA3b OCHOBHBIX XUMHWYECKHUX TIOHATUU U

TMMPUMEHSATDL 3TH MOHATUA DU OITMCAHWH BEIIECTB U UX HpeBpaH_IEHI/II\/‘I

1.3

WICII0/Ib30BaTh XMMUYECKYI0 CUMBOJIMKY [i/Isl COCTaBJ/IeHUs1 (POpMyJ1

Bell|eCTB U yPaBHEHUN XUMUUECKUX peaKLi

1.4

PaCKpbIBaTb CMBICJT 3dKOHOB COXPAdHEHHsA MACChl BeIeCTB,
MOCTOAHCTBA COCTdBd, dTOMHO-MOJIEKYJ/IADHOI'O Y4Y€HHs, 3dKOHa

Agorazpo

1.5

onpenejadaTb Ba/JIEHTHOCTbB aTOMOB  3J/IEMEHTOB B 6I/IHaprIX

COoeZIMHEeHUSIX

1.6

K]'IaCCI/I(l)I/IL[I/IpOBaTB XUMHUYEeCKHEe peaklnu (HO Unciy U COCTaBy

YYaCTBYHOIIMX B peakKLUM BeIeCTB, 10 TeroBoMYy 3¢hdeKTy)

1.7

BBIUHNC/IATD OTHOCUTE/IbHYIO MOJIEKYJ/IADHYIO W MOJISIPHYIO MACChI

Bell|eCTB

1.8

BBIUKC/ISITE MAacCOBYIO [IOJIF0 XMMHUYECKOTO 37ieMeHTa Mo (opmyJie

Ccoe/IMHeHUs,

1.9

BBIUNC/IATH MAaCCOBYIO [OJIKO BElleCTBd B paCTBOpe

1.10

MPUMEHATH €CTeCTBEHHOHAYYHbI€ METOJbI ITO3HAHUS — Ha6]IIO,Z[€HI/Ie,




v3MepeHHe, MOJe/MpOBaHUe,  JKCIepUMeHT  (peasibHbI U

MBbICJIEHHBIN )

I[To Teme: «BakHeli11Me Npe/iCTaBUTe/IM HEOPraHUUeCKHX BelleCTB»

2.1

PaCKpbIBaTb CMBIC/I OCHOBHBIX XHWMHWUYECKHX TOHSITHIA: OKCH[,

KHC/I0Td, OCHOBAHHKE, COJIb

2.2

orpe/iesisiTb TIPUHA/IIE)KHOCTh BEILEeCTB K OIMpeZie/IEHHOMY KJaccy

coejuHeHU 110 popMyiam

2.3

K/1accuUIMpOBaTh HeOPraHUYeCcKre BelllecTBa

2.4

XapaKTepu3oBaTh (OMUCHIBATH) O0IL[Me XUMUYeCKHe CBOMCTBA
BellleCTB pa3/MUHbIX K/IaCCOB, MOATBEpK/as ONUcaHue NpUMepaMu
MOJIEKY/IIDHBIX ~ YPaBHEHHMH  COOTBETCTBYIOLIMX  XUMHUECKUX

peakLuii

2.5

IMPOrHO3MPOBATH CBOMCTBa BelleCTB B 3dBUCHMMOCTH OT MHX
KaueCTBEHHOr'o COCTdBd, BO3MOXXHOCTH IIPOT€KdHUA XUMHUECKUX

HPEBpaLLIEHI/Ii/JI B PA3/IMYHBIX YC/IIOBUAX

2.6

C/leIoBaTh TIpaBW/IaM TI0JIb30BAHUSI XMMHUECKOH TIOCYZOH W
nabopaTopHbIM 000pyZOBaHHEM, a TakKKe TpaBUIaM OOpaIleHust ¢
BeIleCTBAaMH B COOTBETCTBUU C WHCTPYKLUSMH T10 BBITOJTHEHHUIO
nmabopaTOpPHBIX XUMHUECKUX OIBITOB I10 TIOyYeHUI0 U COOMpaHUIO
razoobpasHbIX BelecTB (BOZOPO/A M KUC/IOPOZa), IPUrOTOB/IEHHUIO
pacTBOpPOB C OIpeZle/IEHHONW MacCCOBOM [0/l  pacTBOPEHHOTO
BeI[eCTBA, TVIAHUPOBATh U MPOBOAUTH XUMHUECKHE YKCITePUMEHTHI
10 Pacrio3HaBaHUIO PACTBOPOB IIje/iouel W KHCIOT C TIOMOILLbIO

VMH/WKATOPOB (/1akMyC, (heHON(dTanenH, METUIOPAHX U [IpyTrue)

2.7

MIPOBO/IUTH PACUéThI 10 YPaBHEHUIO XMMUUECKOU peakLiiu

[To Teme: «Ilepmoanueckuii 3akoH W [lepuopuueckasi cucrema
xumuueckux sjeMeHToB [I. V. MeHngeneeBa. CTpoeHHe aTOMOB.

Xumuueckasi CBsI3b. OKHUC/IUTE/TbHO-BOCCTAHOBUTE/IbHbIE peakLmn»

3.1

PaCKpbIBaTh CMBIC/I OCHOBHBIX XMMHYECKUX TIOHSTUM: SIIPO aToMa,
5/IeKTPOHHBIM C/I0M aToma, aToMHas oOpOuTanb, pafiuyC aroma,
XUMHUUecKasi CBs3b, IOJISIPHAsi M HeroJisipHasi KOBaJleHTHasl CBSI3b,
3/IEKTPOOTPULIATE/IbHOCTb, WOHHAs CBsi3b, WOH, KAaTHOH, aHWOH,

CTerleHb OKHC/IeHHdA

3.2

KJ'IaCCI/I(l)I/IL[I/IPOBaTb XUMHn4yecCkKue 3/71eMeHThI




3.3

OIUCHIBATh M XapaKTepu3oBaTh TabmuuHyto Gopmy [lepuoanueckoit
CUCTeMbl XMMHUUYECKUX 3/IEMEHTOB: pas/inyarh IOHATUS «IJIaBHas
nogrpymnmna (Arpymnmna)» U «rnobouHas mnoarpynna (Brpymma)»,

«MaJible» U «0O0JIbIINE» rnepuoanl

3.4

packpeiBaTb cMmbica Ilepuoaunueckoro 3akoHa [I.M. MeHpjeneesa:
JleMOHCTPUPOBaTb IOHMMaHWe IepUOAUYeCKOM  3aBUCUMOCTHU
CBOWCTB XMMMUECKUX 3JIEeMEHTOB OT WX T[OJOXKEeHUs1 B

[Tepuoguueckoii cucreme

3.5

COOTHOCUTh  0003HaueHWs, KOTOpble UMEHTCI B  Tabmuile
«ITeprognueckass  cucrtemMa XUMHAUeCcKux  synemeHTtoB  [.U.
MeHgeneeBa» C YUC/IOBBIMU XapaKTePUCTUKAMM CTPOEHUS] aTOMOB
XUMHUYEeCKUX 37eMeHTOB (cocTaB U 3apsj sjpa, obiee 4MCIO

5/IEKTPOHOB U pacripe/ie/ieHre UX 10 3/1eKTPOHHBIM C/I05IM)

3.6

oripefie/idATb  CTeIIeHb  OKHC/IEHWA  3J/IEMEHTOB B 6I/IHapHLIX

COoeIMHEeHUSIX

3.7

ornpenesjaiaTb BUL XAMHUECKOH CBSI3U (KOBaJ'IEHTHaH u I/IOHHaH) B

HEOPradHn4eCKux CoeJUHEHUAX

9 KV/IACC

Kopg,
NnpoBepsieMoro
pe3yjbTara

ITpoBepsieMble NpeAMeTHBIE Pe3y/IbTaThl 0CBOHHs OCHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 0011iero o0pa3oBaHus

1

[To Teme: «BelieCcTBO U XUMUYeCKas peakLus»

1.1

pacKpbIBaTh CMBIC/I OCHOBHBIX XWMHUECKUX TOHSTUMA: pacTBOp,
3/IeKTPOJIUThI, HE3JIEKTPOJIUTHI, /EeKTPOJIUTUUECKasi AWCCOLUALIUs,
peakL[ii MOHHOTO 0OMeHa, KaTaau3aTop, XMMHUYeCcKoe PaBHOBeCHe,
obpaTtumbie u HeoOpaTHMBbIe peakuuy,
OKHC/IUTe/IbHOBOCCTAHOBUTE/IbHbIE peakuuy, OKUC/IUTeb,
BOCCTQHOBUTE/b, OKHUC/IEHWe M BOCCTAHOB/IEHHWe, a/JIOTPOMNHUS,
ampoTepHOCTb, XUMHUUecKass CBs3b (KOBa/ieHTHasi, MOHHasl,
MeTa/uln4yeckast), KpUCTa/ulnueckas pelléTKa, CIJIaBbl, CKOPOCTb

XUMUUECKOU peakKuun

1.2

WJITFOCTPUPOBATh B3dMMOCBS3b OCHOBHBIX XMMHUUECKHUX TIOHATUU U

MIPUMEHSITb 3TU TIOHSATHS TIPY OTNMCAaHWU BeLLeCTB U UX MpeBpallleHni




1.3

COCTaBJIATb YPaBHEHUS 3JIEKTPOJIMTUUECKOW AWCCOLMAlMA KUCIIOT,
11e/I0Yer U COJieM, TIOJIHbIe M COKpAl|éHHble ypaBHEHUS peakLUu

MOHHOTO 0OMeHa

1.4

PaCKpPBIBATh CYITHOCTb OKUC/IUTE/IbHO-BOCCTAHOBUTEJ/IbHBIX peaK]_[I/Iﬁ

TIOCPeZICTBOM COCTaBJIeHUsI 3JIEKTPOHHOTO OanaHca 3TUX peakLui

1.5

MIPOBO/IUTH PACUéTHI 10 YPAaBHEHUIO XMMUUECKOU peakLiiy

ITo Temam: «HemeTanmibl M WX COelMHEHUs» U «MeTasibl U UX

COoeIMHEHU

2.1

XapakTepu3oBaTb  (OMUChIBaTh) oO0mMe W crneuydyyeckue
XVUMUYeCKHe CBOMCTBA MPOCTBIX U CIOXKHBIX BEILeCTB, MOITBePK/Aast
OlMCaHWe TIPUMEpPaMU MOJIEKY/ISPHBIX M HWOHHBIX YPaBHEHUH

COOTBETCTBYHOLUX XUMHWYECKUX peaKuHﬁ

2.2

COCTaBJISATh ypaBHEHUsI peakLvid, O TBeP KAaoIUX CyllieCTBOBaHHe

reHeTUUeCKOM CBSI3U MEXAYy BelleCTBaMU PA3/IMYHbIX K/IaCCOB

2.3

MPOTHO3UPOBATh CBOMCTBA BEL[eCTB B 3aBUCMMOCTH OT UX CTPOEHUS,
BO3MOXXHOCTH MPOTeKAHUSI XUMUUeCKHX MpeBPall{eHui B Pa3/IMUHbIX

YCIOBUSIX

2.4

C/lefioBaTh TIpaBU/IaM  TIO/b30BaHUS XMMWUYECKOH TOCY/ION |
naboparopHeIM 060pyZOBaHNEM, a TakKXKe TMpaBuUiaM OOpalleHus C
BeIIleCTBAaMH B COOTBETCTBUM C WHCTPYKI[USIMHM T10 BBITIOJTHEHHUIO
71abOPaTOPHBIX XUMUYECKHX OIBITOB T0 MOJYYEHUIO U COOMPAHUI0

ra3000pa3HbIX BellleCcTB (aMMHaKa W yreKUC/I0ro rasa)

2.5

TPOBOJUTh PEaKLVH, TOJTBEPKJAIOIIMEe KaueCTBeHHBI COCTaB
Pa3/MUHBIX BeIIeCTB: PACMO3HABaTh OIBITHBIM IyTEM XJIOPU/-,
Opomuza, woauz, KapboHaT, Qocdar, cunukar, cynbdar,
T'MJPOKCHUAMOHBI, KaTUOHBI aMMOHWSI, MOHBI U3YUYeHHBIX METaJslIOB,

MIPUCYTCTBYIOIIME B BOAHBIX PACTBOPaX HEOPraHUUeCKHX BellleCTB

[To Teme: «XuMus U OKpysKaroljas cpesa»

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XUMMUecKMx mnoHsaruu: IIJK

BeleCTBa; KOPpO3us MeTa/1J710B

3.2

TIPUMEHSTh OCHOBHBIE OIEPALIMH MBICJUTEBHON JesITeTbHOCTH —
aHa/IM3 W CHHTEe3, CpaBHeHHe, 0000IeHHe, CHCTeMaTU3AaLHIo,
BbISIB/IEHWE TIPUUMHHO-C/IE[ICTBEHHBIX CBSI3eM — /JI1 W3YyUeHHst
CBOWCTB BEIECTB U XUMHUECKHUX peaKi[{i; eCTeCTBEeHHOHAyUYHbIe

MeTOAbl ITO3HaHHA — Ha6J'I}O,£[eHI/I€, H3MepeHue, MOJe/JIHNpPOBaHHUe,




9KCIepUMeHT (peasibHbIN U MbIC/IEHHBIHN)

ITPOBEPAEMBIE 3JIEMEHTBI COAEPXAHUSA

8 KVIACC

Kop

HpOBEPHEMLIﬁ 3JIEMEHT COAePKaHUA

1

HepBOHa‘-Ia]'ILHbIe XUMHUUeCKHe IOHATHA

1.1

[Ipegmer xumun. Ponb XMMHUM B KU3HM 4eioBeKa. XUMHUS B CUCTEMe HayK.
Tena u BeljecTBa. PU3MUeCKUe CBOWCTBA BellleCTB. ArperaTHoe COCTOSIHHE

BeILeCTB

1.2

IToHsTue o MeTO/[JaX IMO3HAHHWA B XUMHH. YucTele BelecTBa U CMeCH. Crioco0bl

pasjienieHus: cMecei

1.3

ATOMBI U MOJIEKY/JIBI. Xumuueckre 3jeMeHThl. CHMBOJIBI XHMHUUYECKHX

571eMeHTOB. [IpocTble U C/10KHbIe BelllecTBa. ATOMHO-MOJIEKY/ISIPHOE yueHue

1.4

Xumuueckasi popmysia. BaeHTHOCTh aTOMOB XUMHUUECKUX /IEMEHTOB. 3aKOH
MOCTOSIHCTBA  cocTtaBa  BewjectB. OTHocWUTenbHasi aTOMHas — Macca.
OtHocuTenbHAsi MOJEKyJ/sipHasi Macca. MaccoBasg [JoOfs XUMHAYEeCKOro

3JIEMEHTa B COeJMHeHNH

1.5

KonnuectBo BewjectBa. Mosb. MosipHast Macca. B3auMOCBSI3b KO/IMUeCTBa,
MacChbl U UYMC/Ia CTPYKTYPHBIX €[MHHL| BelecTBa. Pacuétel mo ¢opmynam

XUMHUYeCKHUX COE,E[I/IHEHI/II‘/JI

1.6

dusnyeckre U XUMUUECKHe SIBJIeHUsl. XMMHYecKasi peakliis U eé MpU3HaKU.
3aKOH  COXpaHeHusl  MaccChl  BellleCTB.  XUMHUeCKUe  ypaBHEeHMUS.
Knaccudukanusi  XxUMUYeCKMX — peaklMid  (CoeuHeHHUs,  pa3/IoXKeHus,

3aMelreHusi, 0OMeHa)

1.7

XVMMUYeCKU 9SKCIIepUMEHT: 3HAaKOMCTBO C XUMHUYeCKOW TMOCy[oi, C
npaBU/IaMU paboThI B 1aOOPaTOPUM U TTpUEMaMH 0OpaltieHust C 1abopaTOPHBIM
obopyioBaHrEeM, H3ydyeHHWe U OIlMcaHue (U3NUeCKUX CBOMCTB 00pasijoB
HEOPraHWYeCKUX BeIecTB, HabsrozieHHe Gu3NUecKux (T/IaB/ieHHE BOCKa,
TasiHUe Jib/la, paCTUPaHUe caxapa B CTYIIKe, KUTIeHre U KOHJeHCAlUsl BOJbl) U
XUMUYeCKUX (TOpeHWe CBeuW, T[IPOKa/MBaHHWE MeJHOW IIPOBOJIOKH,
B3aMMO/IEFICTBME MeJla C KHC/JIOTOW) SIBJIeHWH, HaOJIFOZieHHe M OMMCaHue
MPU3HAKOB TIPOTEeKAHUS XUMHUUYECKHUX Ppeakui (pas/jio’keHue —caxapa,

B3aMMOJIEHCTBUE CEpHOM KHUCJIOThl C  XJIOpDUJOM 0Oapwisi, pasJiokeHHe




ruzpokcuzia Meau(1l) mpu HarpeBaHWY, B3aMO/IeHICTBYE JKeJle3a C paCTBOPOM
comu meu(Il), u3yuenue criocoOoOB pa3sziesieHust CMece (C IOMOIIbI0 MarHUTa,
(bunbTpOBaHMUe, BbITlapUBaHUe, JUCTU/UISLMS, XpoMarorpadusi), mpoBe/ieHre
OUMCTKM TIOBApEHHOM €O/, HaOJoZileHne W OMuCaHWe pe3y/IbTaToB
TIPOBe/IeHMs OIbITa, U/UTFOCTPUPYIOLEro 3aKOH COXpaHeHMUsl MacChl, CO3/jaHue

Moziesieid MoieKy (111apoCTep>KHEeBbIX)

BaskHeliive npeicTaBUTeN HEOPraHUUECKHX BellleCTB

2.1

Bo3gyx — cmecs rasos. CocrasB Bo3gyxa. Kuciopog — 3/1eMeHT U IIpOCTOe
BelllecTBO. HaxoyKeHre KUC/IOpo/a B MpUpoe, pusndeckue U XUMUUYeCcKue
cBoicTBa (peakiyy ropenusi). Okcugpl. [IpumeHeHne Kucaopoga. CriocoOb
MoJTyueHUs1 KUCIOpoZia B j1abopaTopuy M MPOMBIILIEHHOCTH. KpyroBopoT

KHCJ/JIOpoJa B rpupoze. O30H — dJUIOTPOITHAA MO,I:[I/I(bI/IKaL[I/IH KHC/J10poJa

2.2

TennoBoit 3(pdeKT XUMHUUECKON peakldd, TePMOXHMHUUYeCKUe ypaBHEHUs,
9K30- U 3HZOTepMUUecKre peakiuu. TOMIMBO: yrojb U MeTaH. 3arpsi3HeHue

BO3/lyXa, YCHUJIEHHE TIaDHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO C/I0sT

2.3

Bogopog — anemeHT 1 npoctoe BelllecTBo. HaxoxxzeHue Bofopoa B IpUpoJe,
¢u3nueckre W XWMWYECKHe CBOMCTBA, TPHUMeHeHHe, CIoCOObl TIO/yYeHusl.

Kucnote! u com

2.4

MonsipHblii 00bEM Tra30B. PacuéThl o XUMUUECKUM ypaBHEHUSIM

2.5

dusnueckre CBOWCTBA BOAblL. Boja kak pacTtBopuTenb. PacTBODBI.
HaceblieHHble ¥ HeHaChILL[eHHbIE PACTBOPBI. PaCTBOPUMOCTS BeleCTB B BOJe.
MaccoBasg [osig BellleCcTBa B pacTBope. XWMHYeCKHWe CBOMCTBA BOJbI.
OcHoBanud. Ponb pacTBOpPOB B MpUpoO/ie U B XKU3HU yesioBeKa. KpyroBopot
BOAbI B TMpuUpoJe. 3arpsisHeHWe TMpUPOJHbIX BOJ. OXpaHa M OYMCTKA

MMPHUPOAHBIX BO

2.6

Knaccudukanys HeopraHuueckux coeguHeHud. Okcugbl. Kiaccudukanys
OKCHUJIOB: cojieoOpa3yoique (OCHOBHbBIe, KHC/IOTHbIe, aM(OTepHbIe) W
Hecosieobpa3ytomue. HomeHKaTypa okcugoB. dusnyeckue U XUMUUECKHe

CBOMCTBa OKCH/OB. [TosyueHre OKCUI0B

2.7

OcHoBanms. Kraccudukalyss OCHOBaHM: IEIOUM M HepacTBOPUMBIe
ocHoBaHus. HomeHknatypa ocHoBaHuM. @u3nueckue U XMMHAYeCK1e CBOMCTBa

ocHoBaHui. [TonyuyeHre 0CHOBaHUM

2.8

Kucnotsl. Knaccugukanys kucior. HomeHknatypa KUcaoT. @usuyeckre U
XMMHUYEeCKHe CBOMCTBa KUCJIOT. Psif akthuBHOCTU MeTasioB H.H. BekeToBa.

ITonyueHue KUC/IOT




2.9

Comu. HomeHnknatypa coneii. dusnyeckve U XUMHAYeCKUe CBOMCTBA COJIEH.

[Tonyuenue cosen

2.10

I'eHeTHuecKas CBS3b MeXay Kj1aCCdMK HeOPraHM4YeCKHUX COE,[[I/IHEHI/Iﬁ

2.11

XUMHUUECKUIT SKCTIepUMEHT: KauyeCTBeHHOe oOrpefie/ieHne  CoJiepKaHus
KHCIOpPOZia B BO3ZyXe, ToJiyueHWe, coOMpaHue, pacro3HaBaHue U H3yueHue
CBOWCTB KHCJIOPO/ia, HAO/TIO/IeHre B3aUMO/IeMCTBHS BEIIeCTB C KUC/IOPOZOM U
yCJIOBYsI BOSHUKHOBEHHUS U TTpeKpallleHus ropeHus (1oskapa), 03HaKOMJIeHHe C
obpa3llaMy OKCH/IOB U OIMCaHWe WX CBOMCTB, TIONy4yeHHe, coOupaHue,
pacrio3HaBaHWe U U3yueHue CBOMCTB BOJOpOJa (FOpeHue), B3aUMOJeHCTBHE
BOJOpOZia C OKCH/JIOM meu(11) (BO3MOXKHO HCII0/Tb30BaHKe
BHZIeOMaTepHasioB), Hab/oeHre 00paslioB BeleCTB KOJIMYeCTBOM 1 MOJIb,
ucciiefiloBaHue  0COOEHHOCTel  pacTBOpeHHMs] BeleCcTB C  Pa3/InyHOU
pPacTBOPUMOCTBIO, TIPUTOTOBJIEHWE DPACTBOPOB C OMpe/le/IEHHONM MacCOBOM
[loJleli pacTBOPEHHOIO BellleCTBa, B3aUMOJENCTBHE BOJAbI C MeTaylaMu
(HaTpyeM U Kasnbl[ieM) (BO3MOXKHO MCIO/Ib30BaHME BHieOMaTepHasoB),
orpefiejieHMe pacTBOPOB KUCJIOT U 1jesioueld C TMOMOIBI0 HWHJUKaTOpOB,
ucciiefiloBaHe 00pasl[0B HeOpraHWYeCKUX BeIeCTB pa3/IMUHBbIX K/acCOB,
Hab/rofleHe W3MeHeHUsT OKPACKW WHJWKAaTOPOB B pacTBOpax KHUC/IOT H
1jesiouel, u3yueHve B3auMogeicTBus okcuga meau(ll) ¢ pactBopom cepHoi
KUCJIOTBI, KHUCJIOT C MeTaljlaMH, peakluil HeWTpanu3alyu, IogyueHue
HEpacTBOPUMbIX OCHOBaHWH, BBbITECHEHHWEe OJHOTO MeTa/ula [JpPyrdiM W3
pacTBopa COJY, pellieHre SKCIIepUMeHTa/IbHBIX 3a/iau 1Mo TeMe «BakHeline

KJIaCCbl HEOPTaHUYECKUX COeJMHeHU»

[Teproanueckuii 3akoH U [lepuoanueckasi cucteMa XUMUYECKUX 3/IEMEHTOB
O.N. MenpeneeBa. CTpoeHre aTOMOB. XUMHYeCKasi CBSI3b. OKHUC/IATE/IbHO-

BOCCTaHOBHUTEJ/IbHbIE DeaKLIUH

3.1

[lepBble MOMBITKM K/IacCU(UKALUM XMMHUUECKHX 3jeMeHTOB. [loHAThe o
rpynnax CXOJHBIX 3/1eMeHTOB (IIleJIOUHbIe U 1[eJI0YHO3eMe/IbHble MeTaslbl,
rajoreHbl, WHEpPTHbIe Tasbl). DJIeMEeHThbI, KOTopble 00pa3yroT amdoTepHble

OKCHUbI U TUAPOKCHUABL

3.2

[Tepuoanueckuii 3akoH. [lepuoanueckasi cucTeMa XUMHUECKUX 3/IeMEHTOB
O.W. MengeneeBa. KopoTkonepuogHass W [AJUHHONEPUOJHAas (OpPMbI
[Tepyuoanueckoid cucTeMbl XUMUUeCKUX 3nemeHToB [.V. MeHpeneesa.
[Tepuoapl U rpymnmbl. PU3NYECKUII CMBIC] TMOPSJKOBOTO HOMEpa, HOMEpPOB

nepro/ia v rpymIibl 371eMeHTa




3.3

Ctpoenue aroMoB. CocTaB aTOMHBIX sifiep. M3oTonsl. OnekTpoHbl. CTpoeHue
3/IEKTPOHHBIX 000/I04eK aTOMOB TiepBbiX 20 XWMWUYECKHX 37IeMEHTOB
[Tepuoauueckoii cuctemsl .. MeHeneeBa. XapakTepuCTUKa XUMHUYECKOTO

37IeMeHTa T10 ero TosioxKeHuto B [lepuoguueckoii cucteme /1.1 MeHeneeBa

3.4

3aKOHOMEPHOCTH M3MEeHeHMsl pajuyca aTOMOB XUMHWUECKHUX 3JIeMEHTOB,
MeTa/l/IMYeCKUX M HeMeTa/UIMYeCKUX CBOMCTB [0 TpyIlaM M IepuofaM.
3HaueHue Ilepuoguueckoro 3akoHa U Ilepuoarueckol CUCTeMbI XUMUUECKUX
3/IEMEHTOB /ISl Pa3BUTHSI HAyKU U NpakTUkU. [I.V1. MeHgeneeB — yuéHbli U

rpa>XaaHUH

3.5

Xumunyeckasi cBs3b. KoBaseHTHasi (To/isipHas W HeMoOJisipHasi) CBSA3b.

SJ'IEKTPOOTPI/II_IEITEIILHOCTI: XUMHUECKUX 3/1eMeHTOB. MloHHas CBSI3b

3.6

CreneHb okucaeHUs. OKMC/IUTe/IbHOBOCCTaHOBUTEIbHBIE peakiun. HPOHECCBI

OKMCJIeHMsI U BOCCTaHOBJIeHUs1. OKUCIUTE/IU U BOCCTaHOBUTE/IU

3.7

XUMHYeCKUi SKCIIepUMEeHT: H3yuyeHue 00pasljoB BelleCcTB MeTa/UIOB U
HeMeTaslyIoB, B3aUMO/IeHiCTBUe T'MPOKCHJA LIMHKA C pacTBOpPaMH KUC/IOT U
11esioueld, MpoBe/ieHUe OMbITOB, WITFOCTPUPYIOLIMX PUMepPbl OKUC/IATeTbHO-

BOCCTAaHOBHUTE/IbHBIX peakiuii (ropeHue, peakliiy pa3/ioyKeHus, COeJUHEHUS])

9 KV/IACC

Kopg

HpOBEpHEMbIﬁ 3JIEMEHT COAepPKaHHUA

BEH_IECTBO U XUMHNUECKasa peaklusd. HOBTOpEHI/Ie

1.1

[Tepuoanueckuii 3akoH. [leproguyeckass cUCTeMa XUMHYECKHUX 3J1eMEHTOB
O.1. MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MeHeHWH CBOMCTB
XVMUUYECKHUX DJIEMEHTOB IIepBbIX TPEX IEepPUOJO0B, Kajvsd, KaJbLUs U UX
COeJUHEHUI B COOTBETCTBUHU C TMOJIO)KEHHEM 3jieMeHTOB B [leproauueckoi

CHUCTeME U CTPOEHHWEM MX aTOMOB

1.2

CrpoeHue BelllecTBa: BH/bl XUMHUYECKOH CBA3U. TUIbI KpUCTa/UIMYECKUX
peLIfTOK, 3aBUCMMOCTh CBOWCTB BellleCTBA OT TWIA KPUCTa/JINYeCKOU
peléTkKu U BUJA XUMHUUecKOW cBs3M. Kiaccudukauuss ¥ HOMeHK/1aTypa
HeOpraHUuYeCcKHx BelecTB (MeXXJyHapoJHas W TpUBUajbHas). XUMHUUeCKHe
CBOMCTBA BeILeCTB, OTHOCALIMXCS K pas/WYHbIM K/jlacCaM HeOpraHW4yeCKUX

COEAHHEHHﬁ, reHeTruyeckas CBA3b HEOPraHNYeCKUX BelljeCTB

1.3

Knaccudukariys XuMruuecKrx peakL{yii 10 pa3/IMYHbIM MpYU3HaKaM (110 YUCTy U
COCTaBy YyuaCTBYIOLIMX B peakLUM BeLlecTB, 10 TelJ0BOMY 3(@eKTy, Io

W3MEHEHHMIO CTereHel OKHUC/IeHUST XUMUYeCKHUX 3JIeMeHTOB, I10 O6paTI/IMOCTI/I,




M0  y4aCTHIO KaTaJ’II/I3aT0pa). OK30- M SHAOTEPMHUYECKHE  PpedKILHWH,

TepMOXUMHUecKre ypaBHeHUs. [IoHATHe 0 CKOPOCTH XMMUUECKOW peakLiiu

1.4

[MonsiTvie 06 0OpaTUMBIX ¥ HEOOPATUMBIX XMMUYeCKUX peakuusx. [ToHsTre o
TOMOTE€HHBIX M TeTepOreHHbIX peakusxX. I[IoHATHE O XUMHUYECKOM
paBHOBecuH. DaKTOpHI, BAUSIOL[ME Ha CKOPOCTh XMMHUECKOH peakuyud |

TMOJIOKEHHNE XUMHUUECKOI'0O PaBHOBECHA

1.5

OKUCTUTE/IbHO-BOCCTAaHOBUTE/TbHBIE  PeaKI[UM,  3/IeKTPOHHBIM  GamaHc
OKUC/IUTeTbHO-BOCCTAHOBUTE/NbHOM — peakuyu. CocTaBjieHUe ypaBHeHUM
OKHC/IUTEIbHO-BOCCTAHOBUTE/IbHBIX PeakLUUid C WCIO/Jb30BaHWEM MeTOoZa

3/IeKTPOHHOTO OasiaHca

1.6

Teopust 371eKTPOTUTUUECKON TUCCOLMALIN. DIEKTPOTUTHI U HEJIEKTPOJIUTHI.
KartroHbl, aHOHBI. MeXaHW3M JUCCOL[MAl[MK BeIlleCTB C pa3/IMUHbIMU BUIaMU
XUMUYeckol cBsi3u. CrerneHb Auccouyai. CUIbHbIE U C1a0ble 37IeKTPOUTHI.
Peakiu MoHHOTO OOMeHa. Y C/IOBUS MPOTEKaHUs peakiuii HOHHOTO 0OMeHa,
TOJIHbIe Y COKpallléHHble HMOHHbIEe ypaBHeHHUs peakiuii. CBOMCTBa KHCJIOT,
OCHOBaHUN U cojiel B CBeTe TIPeJCTaB/AeHUM 00 3/IEKTPOIUTHUECKOMH

Jvcconuyanyy. KauecTBeHHbIe peakliuM Ha MOHBL. [1oHsITHE O TH/pO/K3e cosel

1.7

XUMHUYEeCKU# 3KCIIePUMEHT: 03HaKOMJIEHHe C MOJeIsiIMH KpPHUCTa/THdeCKUX
pellfTOK HeopraHW4yecKuX BelecTB — MeTa/yIoB M HeMeTas/uloB (rpadura u
asmasa), CJI0KHBIX BeIeCTB (X/I0py/ia HaTpusi); UCCAe0BaHUe 3aBUCUMOCTU
CKOPOCTM XMMHUUECKOM peakluu OT BO3JENCTBUSI Pa3/MUHBbIX (PAKTOPOB;
WccejoBaHue — 3/1eKTPOTIPOBOAHOCTH  PAacTBOPOB  BeleCTB,  Mpoliecca
JYccoLaly  KUC/IOT, Liesoyed W coned (BO3MOXKHO HCIIO/Ib30BaHUe
BU/leOMaTepUaoB); TMpPOBeJleHHe OIbITOB, W/IIIOCTPUPYIOLIUMX TPU3HAKU
MIPOTeKaHUs peaKliii TOHHOTo oOMeHa (0Opa3oBaHHe 0CajiKa, Bbl/le/IeHHe ra3a,
oOpa3oBaHHe BO/bl); OIBITOB, W/UTFOCTPUDPYIOIIUX TPUMeEphl OKUC/IUTE/TbHO-
BOCCTAHOBUTE/IbHBIX peaklui (TopeHue, peaklMy pas3/ioyKeHus, COeIMHEeHUs]);
pacrio3HaBaHWe HeOpraHUUeCKHWX BeIeCTB C TIOMOIIbI0 KaueCTBEHHBIX

peakLiMii Ha MOHBI; pellleHre SKCIiepuMeHTasbHbIX 3a/iau

HewmeTannbel U ux coerHeHHsA

2.1

OOmiasi xapakTepucThKa rasoreHoB. OcCOOEHHOCTH CTPOEHHsI aTOMOB,
XapaKTepHble CTereHW OKucyieHus. CTpoeHrMe W (U3UUECKHe CBOMCTBa
MIPOCTHIX BeIleCTB — rajioreHoB. XMMHYeCcKHe CBOWMCTBA Ha MpHUMepe Xjopa
(B3auMoOZielicTBHe C MeTa/laMM, HeMeTa/llaMy, 1LijesiouamMu). XJI0pOBOZOPOS.

ConsiHas KWCJIO0Ta, XUMHWYeCKHe CBOMCTBa, TIOMy4yeHUe, TpHUMeHeHUe.




[eiicTBUe XJjiopa M XJOPOBOJOpPO/ila Ha OpPraHM3M uejioBeKa. BakHelirve

XJIOpHUJBI U X HaXO0XeHKe B IIpUpPoO/Jie

2.2

OOmmiasi xapakTepucTHKa 37eMeHTOB VIA-rpymmbl. OcoOeHHOCTH CTpOeHUs
aTOMOB, XapaKTepHble CTereHu oKrcaeHus. CTpoeHue U (pru3nueckue CBOMCTBA
MPOCTHIX BeIeCTB — KHUCIOpPOJa W Cepbl. AJUIOTPOIHbIE MOAUGDUKALN
KHUC/I0POZa U cepbl. XMMHUYeCKHe CBOMCTBa cepbl. CepoBOLOpOJ, CTPOeHUe,
¢usnyeckre U XUMHUeckre CBOMCTBA. OKCHZBI Cepbl Kak Ipe/CTaBUTeIN
KHUC/IOTHBIX OKCHU/O0B. CepHasi KUC/I0Ta, (U3MUecKre U XMMUUecKre CBOWCTBA
(obmve Kak mpeJcTaBUTeIs Kaacca KUCIOT U creliduueckue). XuMuueckue
peakii, JeXalie B OCHOBe TIPOMBILUIEHHOTO Crioco0a MoyyyeHus] CepHOM
KUCIIOTHI. [IpumMeHeHne. Conu CepHOM KUC/IOTBI, KaueCTBEHHasl peakliis Ha
cybgar-uoH. HaxoxxjeHve cepbl U eé coeZJMHEHUI B MpUpoze. XUMHUUECKOoe
3arpsi3HeHHe OKpY’Karolljer cpefibl COeJMHEeHUsIMU Cepbl (KMCJIOTHBIE JO0XK[H,

3arpsi3HeHHe BO3/lyXa U BOJJOEMOB), CIIOCOOBI ero rpejoTBPaLleHUs

2.3

OO01iasi XapakTepucTHKa 37eMeHTOB VA-rpyrinbl. OcoO€HHOCTH CTpPOeHUst
aTOMOB, XapaKTepHble CTeleHu OKUC/IeHusi. A30T, pacrpocTpaHeHUe B
nipupoje, pusnueckre U XMMUYeCcKre CBONCTBa. KpyroBopoT a3oTa B Iipupo/e.
AmMmuak, ero Qu3nueckue W XUMHUECKHEe CBOWMCTBA, IIOJiyueHWe U
rnipumeHeHue. Cosid aMMOHUsA, WX (U3NUeCKhe U XHUMHUYeCKHe CBOMCTBA,
npuMeHeHue. KauecTBeHHasi peaklivisi HA MIOHbI aMMOHUSI. A30THasi KUC/IOTa, eé
noJsiyueHue, GU3NUeCKre U XMMUUYeCcKre CBOUCTBA (00IIe Kak Mpe/jCTaBUTE IS
Kjacca KMC/IOT M crneluduueckue). Vcrionb3oBaHWe HUTPATOB M COJel
aMMOHHSI B KaueCTBe MHHepasbHbIX yJ00peHui. XUMHUUeCKOe 3arpsi3HeHre
OKpY>KaroIlei cpefibl CcoeJUHEHUSIMH a30Ta (KUC/IOTHbBIE JOXK/H, 3arpsisHeHHe

BO3/lyXa, MOYBLI ¥ BOJOEMOB)

24

®ocdop, annorporHeie MoguduKamu docdopa, husnueckre U XUMAYeCKre
cBorictBa. Oxkcup docdhopa(V) u dochopHas KucioTra, (pusnueckue u
XUMHUUeCKUe CBOWCTBa, monyuyeHue. Vcrnonb3oBaHue (ocdaToB B KauecTBe

MUHepabHBIX y100peHuid

2.5

OO0mmasi xapakTepucTHKa 37eMeHTOB [VA-rpymmbl. OcoOeHHOCTH CTPOeHHUS
aTOMOB, XapaKTepHble CTelleHW OKUCJIeHUs. YTJIepoJ, a/ulOTPOIHbIe
MoJu(UKaLMY, pacnpocTpaHeHHe B MpUpofe, (U3MUecKWe U XUMHUUecKue
cBoiictBa. Azicopbuus. Kpyrosopot yriepoga B ipupoge. OKcupbl yriepoza,
ux (u3ryeckre M XMMUYeCKHe CBOWCTBA, /ieiCTBHE HA >KUBble OpPraHU3MBbl,
roJiyueHue U pUuMeHeHre. DKOoJIoruueckue rpobsiemMbl, CBsi3aHHbIe C OKCUIOM

yrinepoga(IV); rumoresa ri06a/spHOTO TOTEIJIEHUs] KIMMaTa, MapHUKOBbIN




3pdekT. YrospHas KHUCIOTa U €€ Cou, UX (u3nyecKrue U XUMHUYeCcKHe
CBOWCTBA, MOyueHHe W npuMeHeHHe. KauecTBeHHasi peakiiysi Ha KapboHar-
voHbl. Mcronb3oBaHue KapboHATOB B OBITY, MeJULIMHE, TTPOMBIIIEHHOCTH U

CeJILCKOM XO035I1CTBe

2.6

[TepBOHaua/IbHBIE MOHATHS 00 OPraHUYEeCKUX BeIlecTBaX Kak O COeIUHEHUSIX
yrinepoja (MeTaH, 3TaH, 3TW/eH, alleTWIeH, 3TaHOJ, T/IMLEePUH, YKCyCHas
KucnoTta). Ix coctaB u xuMudeckoe ctpoeHue. [ToHsTHe 0 OHoOrHUecKd
BaKHBIX BeI[eCTBAX: >KUpaX, Oe/Kax, yrieBojlax — M WX POJU B >KU3HU
yesioBeka. MaTepuasbHOe €IUHCTBO OpraHUMUeCKMX U HeOopraHWdeCKUx

COoeIMHEeHUMN

2.7

Kpemnuii, ero ¢usnueckue U XUMHUUeCKWe CBOMNCTBa, TOJyueHUe U
ripumeHeHue. CoequHeHUsT KpeMHUs1 B ripupogie. O6iiue ripeicTaBaeHuss 06
okcusie kpeMHUsI(IV) 1 kpeMHHeBo# KucioTe. CUIMKAThI, UX UCTIOIb30BaHUE B
ObITY, MeIUIIHE, TPOMBIIIIEHHOCTH. BaykHeHIIIne CTpOUTe/IbHbIE MaTepHasbl:
KepaMHKa, CTeK/IO, IIeMeHT, 0eToH, »keie300eToH. [Ipobnembl Ge3omacHOTO

HCII0J/Ib30BaHMA CTPOUTE/IbHBIX MaTepHalOB B HOBCEAHEBHOﬁ JKU3HHU

2.8

XUMUYeCKU# 3KCTIePUMEHT: u3ydeHre 00pa3ljoB HeOpraHWYeCKUX BeILeCTB,
CBOMCTB COJIIHOW KUC/IOTHI; MPOBe/ieHre KaueCTBeHHBIX pPeakl[ii Ha XJI0pU/i-
WOHbI U HaO/IO/leHre TIPU3HAKOB WX TIPOTEKAHUS; OIbIThI, OTPaKaroIlue
¢usnyeckre U XMMUUeCKHe CBOMCTBA raJloreHoB U UX COeJUHeHHH (BO3MOXKHO
WCTIO/Ib30BaHHE BH/IeOMATepUasioB); O3HAKOMJIeHHe C 00Opas3lamMyd XJIOPHIOB
(rasloreHUIOB); O3HaKOMJIeHWEe C oOpa3lamu cepbl U €€ COoeUHEeHUSIMU
(BO3MO)KHO HCTIONb30BaHHE BHjeOMaTepyasioB); HabO/IIOZieHre Tpoliecca
o0yr/IMBaHuUs caxapa Io/ JeliCTBIeM KOHLIEHTPUPOBAHHOM CEepHOM KHC/IOTHI;
H3yueHue XUMHUeCKHUX CBOMCTB pa30aB/ieHHOM CepHOI KUCJIOTHI, IIPOBe/ieHre
KaueCTBEHHOW peakIMM Ha Cyab(arT-uoH U HaO/MoJeHWe TMpU3HaKa eé
MpOTeKaHUsl; 03HaKOMJIeHHe C PU3MUeCcKUMU CBOMCTBaMHU a30Ta, pocdopa 1 ux
coeHEHUM (BO3MOXXHO WCIIO/b30BaHWE BHIeOMaTepHaioB), 00OpasliaMu
a30THBIX U hocopHBIX yA0OpeHuit; mosyueHre, CoOMpaHue, pacrio3HaBaHUe U
v3y4yeHUe CBOWMCTB aMMuaka; MpoBe/ileHHMe KaueCTBEHHbIX peakluil Ha WOH
amMmMoHuss U (docdhaT-uOH U U3yueHHe TIPU3HAKOB UX TIPOTeKaHus,
B3aMMO/IefiCTBUe KOHLIEHTPHPOBaHHOM a30THOM KMC/IOTHI C MeJJb0 (BO3MOKHO
WCI0/Ib30BaHMe BHZEOMaTepUasoB); H3ydyeHHe Mojesieil KpUCTa/inyecKux
pelIéToK anMasa, rpadura, ¢QynnepeHa; 03HaKOMJEeHWe C TPOLECCOM
azicopO1My paCcTBOPEHHBIX BeIlleCTB aKTHUBUPOBAaHHBIM YT/IEM U YCTPOHCTBOM

TIPOTHBOrasa; nosiyueHue, coOMpaHHe, pacrio3HaBaHMe U M3yueHHe CBOMCTB




YIJZIEKUC/IOTO0 TI'd3d; I[MpOBeAeHHEe KaueCTBEHHBIX peaKL[I/Iﬁ Ha Kap6OHaT- u
CU/IMKAT-UOHbI W H3y4Y€HHE IIPDHM3HAKOB HX IIPDOTE€KdAHHA; O3HAKOMJIEHHE C
HPOAYKHHEﬁ CUTMKATHOM MMPOMBIINJIEHHOCTH; pelleHre 3KCIIEPDUMEHTA/IbHbIX

3a/1au 110 TeMe «BarkHelillie HeMeTasl/Ibl ¥ UX COeJUHeHHsI»

MeTasibl ¥ UxX CoeJMHEHHA

3.1

OO0111ast XapaKTepUCTHKa XUMHUUECKUX JIEMEHTOB — METa/I/IOB Ha OCHOBaHUH
X TioiokeHus1 B Ilepuoguueckol cucTeMe XMMUUeCKuX 3jeMeHTOB [I.U.
MenpeneeBa 1 cTpoeHus aToMoB. CTpoeHMe MeTaslsioB. MeTasiinueckasi CBSi3b
U MeTa//IMdyecKass KpUCTa//IMyecKasi pelléTka. OJIeKTPOXUMHUYEeCKUN psif

HarpsbKeHUM MeTaJslsioB

3.2

dusnueckre U XUMHUYeCcKre CBOMCTBa MeTasiioB. OO11ue criocoObl TOyUYeHust
MeTasioB. [ToHsITHe 0 KOPPO3WU MEeTasl/IOB, OCHOBHBIE CTIOCOOBI 3aIlIUTHI UX OT
Koppo3uu. CruiaBsl (CTajib, YYTYH, JOPaTIOMUHUN, OPOH3a) U UX TIpUMeHeHre

B OBbITY ¥ IPOMBIIIIJIEHHOCTH

3.3

[IeslouHbIE MeETAJUIBL: T0/I0KeHWe B [TeproguUecKo cUCTeMe XUMHYeCKUX
sniemeHTOB [I.V. MeHziesieeBa; CTpoeHHe UX aTOMOB; HaXxOXK/|eHHe B IPUPO/Ie.
dusnueckre U XUMHUYeCKHe CBOMCTBA (Ha MpUMepe HaTpus U Kastusi). OKCH/IBI
Y TH/POKCHJbI HaTpusi U Kanusi. [IprMeHeHUe Le/IOUHBbIX METa/UIOB U HX

COoeTMHEeHUM

3.4

[IlenoyHo3eMe/ibHbIE MeTalibl MarHMid U KajbLWil: TOJIOXKeHWe B
[Tepuoanueckor cuctemMe xXuMUYecKUx 3jemMeHTOB [I.V. MeHjeneeBa;
CTpPOEHHe UX aTOMOB; HaXOXKJeHWe B mpupoje. Pusnyeckue U XUMUYeCKHUe
CBOMCTBA MarHusi U KajbLysd. BakHelllve coefuHeHHs KajbLys (OKCHUZ,

TUIPOKCHUJ, COM). JKECTKOCTD BO/IbI U CIIOCOOBI €€ yCTpaHeHUst

3.5

AmomuHui: nosiokeHre B [lepyroguueckoll crcTeMe XMMHUUECKUX 3/1EMEHTOB
O.W. MenzeneeBa; CTpoeHue aToMa; Haxoxk[eHue B rpupofe. dusmyeckue u
XUMMUeCKWe CBOMCTBa altOMUHHUS. AMOTepHble CBOMCTBA OKCHA U

TU/IPOKCH/IA a/TFOMUHUS

3.6

7Keneso: nonoxenue B [lepuogrueckon cUCTeMe XUMHUYeCKUX 3/1eMeHToB [].1.
MeH[esieeBa; CTpOeHMe aToOMa; HaxOXKJeHWe B Tipupoje. Pusuueckrie U
XUMHUYeCKre CBOMCTBa »kese3a. OKCHbI, TUAPOKCUILI U conu kene3a(ll) u

»kene3a(Ill), ux cocras, CBOKCTBA U MOTy4YeHUE

3.7

XUMHUYeCKU# SKCIIePUMEHT: 03HaKOMJIeHHe ¢ 00pa3ljaMy MeTaslJIOB U CIJIaBOB,
MX (PU3MYECKMMM CBOWCTBAMH; WM3yuyeHHe pe3y/bTaTOB KOPPO3MM MeTaslioB

(BO3MO>KHO HCI0JIb30BaHUe BHJIeOMaTepUaJioB), 0COOEHHOCTEH




B3aUMOJEMCTBUSI OKCHJA KalblLdgd W HaTpusi C BOAOM (BO3MOXXKHO
WCIIO/b30BaHKe BHJleOMaTepuasioB); UCCAeN0BaHUEe CBOWCTB >KECTKOW BOJBI;
rpoliecca TOpeHusl >kKeje3a B KHUCJIOpoZe (BO3MOXHO HCIIO/Ib30BaHUe
BU/leOMaTepHuasoB); MPHU3HAKOB MMPOTEeKaHUs KaueCTBeHHBIX PeakLUil Ha NOHbI
(MarHus, KanbLiys, aqrOMUHUS, L[WHKa, >kene3a(ll) u xenesza(Ill), mexu(Il);
HabJTroZIeHre U OMycaHue TIPOLeCCOB OKPALlIMBaHUSI TiJlaMeH! MOHAMH HaTpHs,
Kamusi W Ka’blus  (BO3MOXKHO — MCIO/b30BaHUe  BHUeOMaTepHasioB);
HccefioBaHue aM(OTepHBIX CBOMCTB TMJPOKCHA aTlOMUHUSI U TUJPOKCHA
LIMHKA; pellleHre 3KCIIepUMeHTabHBIX 33/jad 10 TeMe «Ba)kHellle MeTaslbl

U UX COeMHEHUs»

XHWMHUA U OKpyKarolasi cpefia

4.1

Hoggle MaTepHaJibl 1 TEXHOJIOTHUH. BeH_IECTBa N MdaTepuaJjibl B HOBCGAHEBHOﬁ
>KU3HU Ue/ioBeKa. XUMMS U 310DPOBbE. Bbe3onacHoe ucnons3oBaHue BelleCTB U
XUMHUYeCKHUX peaKI_[I/II‘;I B 6bITy. HepBaﬂ rnomMoub Ipru XUMHUYECKUX 0XKO0rax M

OTpaBJ/IEHUAX

4.2

OCHOBBI ~ 3KOJIOTMYECKOM  TPaMOTHOCTH.  XUMHUeCKOoe  3arpsi3HeHHe
okpyatorrieii cpegpl [T1K. Poib Xumun B periieHuH 3K0I0THUeCKUX MpobieM.
[IpupojHble MCTOUHWKHU YTJIeBOAOPOAOB (YyroJib, MPUPOJAHBLINA ra3, He(Th),

MPOJYKTHI UX TIepepabOTKH, WX POJIb B OBITY ¥ ITPOMBILLIEHHOCTH

4.3

XUMHUYeCKUi IKCIIePUMEHT: n3yueHre 00pa3ijoB MaTeprasioB (CTEK/IO, CTI/IaBbl

MeTaJlJIOB, MMOJIMMePpHbIe MaTepI/Ia]'IbI)

ITPOBEPAEMBIE HA OI'3 I10 XUMMUN TPEBOBAHUSA K PE3YJ/IbTATAM
OCBOEHHNA OCHOBHOI OBPA30BATEJ/IbHOM ITPOI'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Kop ITpoBepsiemble Tpe0OBaHUsA K NPeJMETHHIM pe3y/IbTaTaM
NIPOBepsieMoro 0a30Boro ypoBHsi 0CBOeHHs1 0OCHOBHO¥ 00pa30BaTe/IbHOM
TpeboBaHUs MPOrpaMMbI OCHOBHOT0 001iero o6pa3oBaHusi Ha ocHoBe ®PI'OC

IIpencraBnenue:

0 TI03HaBaeMOCTH SIBJIEHWM TIPUPOJbI, TOHUMaHHe OOBLEeKTUBHOMN
3HAaYMMOCTH OCHOB XMMMUECKOW HayKH KakK 00/1aCTh COBPEMEHHOTO
eCTeCTBO3HAHHS, KOMIIOHEHTa 001eli Ky/JbTypbl M TPAaKTUUYeCKOMH
JIeTeJTbHOCTH 4YejloBeKa B YCJIOBHUSIX COBPEMEHHOTO OOIIecTBa;

IMOHMMdHHE MeCTa XUMHWH Cpeau APYIrUX eCTeCTBEHHBLIX HAYK




1.2

0 HAYYHBIX METOOaX IT03HAHHKA, B TOM UHCJ/Ie SKCIIEDUMEHTAJ/IbHBIX U
TeOpeTUUeCKNX METOAaX HUCC/Ie0BaHusA BeIeCTB W H3YyUYEHHA
XUMHUYeCKUX peaKL[Hﬁ; yMeHHe UCII0J/JIb30BaTb MOJe/n  OJid

00BbCHeHUS CTPO€HHUA aTOMOB U MOJIEKYJI

1.3

o0 cepax rpocheccoHaTBEHOM e TeTbHOCTH, CBSI3aHHBIX C XUMUeH 1
COBpEMEHHBIMU TeXHOJIOTHUSIMH, OCHOBaHHBIMA Ha [JOCTHKEHUSIX
XUMHAYeCKON HayKH, 4TO TO3BOJUT 00yuaroluMCsi pacCMaTpUBaTh
XUMHUIO Kak cdepy cBoedl Oymymied  npodeccHoHaIbHOM
JesITeTbHOCTU U CJeJlaTh  OCO3HAHHBIM  BBIOOD XUMHM  Kak
NMpodWILHOTO TIpeMeTa TIpU TIepexofie Ha YPOBeHb CPEeIHEero

ob1riero obpa3oBaHus

BJ'IBAEHI/IE CUCTEMOM XHMMHMUECKHUX 3HAHUNA U yYMeHHe TIPpUMEHATb

CUCTEMY XUMHUUECKHNX SHHHHﬁ, KOTOpasd BK/IIOYAET:

2.1

Ba)KHEMILIMe XUMHUYeCKUe TOHATUS: XUMUYEeCKHWH S/1eMeHT, aToM,
MOJIeKy/1a, BellleCTBO, TIPOCTOe M CI0XKHOe BeleCTBO, OJHOPOZAHAs 1
HEeOZIHOpOJHasi CMeCh, OTHOCHTe/bHble aTOMHasi U MOJIeKyJIspHast
Macchl, KOJMUECTBO BelleCTBa, MOJIb, MOJISIpHAasi Macca, MOJISIPHBIN
00BEM, OKCHZ, KWUC/IOTa, OCHOBaHHWe, COMb (CpeAHsisA), XUMHUecKast
peakiusi, peaklUy COeJUHEeHUs, peakLu pas/oXKeHus, peakluu
3aMell[eHUs], peakl[ui oOMeHa, TeIuioBOi 3 QeKT peaklyu, 3K30- U
5HJ0TepMHUUECKHe peakliMd, pacTBOpP, MaccoBasi [0/s1 XHUMHUUeCKOro
3/leMeHTa B  COeJWHEHWM, MaccoBasi [0/l U TIPOLIeHTHast
KOHLIeHTpall1s BellleCTBa B paCTBOPe, s1/Ip0 aTOMa, 3/1eKTPOHHbIN CJI0U
aToMa, aTOMHasi OpOWTanb, pajuyC aTOMa, BaJ€eHTHOCTb, CTeleHb
OKHCJ/IeHUs], XMMUYeCKasi CBSI3b, 3/IeKTPOOTPULIATe/IbHOCTb, M0JISIPHAs
Y HeroJisipHasi KOBaJleHTHasl CBSI3b, MOHHAs CBSi3b, MeTa/ldyecKas
CBsi3b, KPUCTA/TMUECKast pelliéTKa (AaTOMHasl, MOHHasl, MeTajyinueckas,
MOJIeKY/IsIpHasi), UOH, KaTHMOH, aHUOH, 3/IeKTPOJIUT U He3J1eKTPOJIUT,
3/IEKTPOJIUTUYUECKAsT AWCCOLMALMS, peakuu HOHHOTO oOMeHa,
OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE  peaklUy,  OKUC/IUTeNb U
BOCCTaHOBUTE/b, OKHUC/IEHHWE M BOCCTaHOBJIEHWE, 3JIeKTPO/IU3,
XMMHUUecKoe paBHOBecue, oOpaTMMble U HeoOpaTUMble peakLiH,
CKOPOCTb XMMMWYECKOW peakuuy, KaTanusarop, [IJK, kopposus

MeTaJl/I0B, CI1JIdBbI

2.2

OCHOBOIIOJIararomye 3dKOHbI XWMHWH: 3dKOH COXpPdHEHHA MdCChI,

nepuoinueckuii 3akoH J[I.MI. MeHzeneeBa, 3aKOH TIOCTOSIHCTBA




COCTaBd, 3daKOH ABora,qpo

2.3

TEOPpUM  XUMHUM:  aTOMHO-MOJIEKYJISipHasE ~ Teopusi,  Teopusi

3/1IeKTPOJIUTUUECKON AUCCOLUALINU

BnaseHre ocHOBaMy XMMUYECKOM TPaMOTHOCTH, BK/TFOUAKOLL[eH:

3.1

yMeHHe TIpaBWIbHO HCII0/b30BaTb M3yueHHble BelllecTBa U
MaTepHuasbl (B TOM uuC/ie MUHepasbHble yJ00peHusi, MeTa/ulbl U
CTUIaBbl, TPOAYKTHI  IepepabOTKM  TIPUPOAHBIX  WCTOUHHUKOB
yT71eBOA0PO/IOB (YIJisi, TPUPOJHOTrO ras3a, HeTH) B OBITY, CebCKOM
XO35I1ICTBe, Ha TIPOM3BO/ICTBE U TIOHMMaHWe 3HaueHWsl >KUPOB,
OenkoB, YIJIeBOZOB [/  OpraHM3Ma  UYejiOBeKa; yMeHHe
MPOrHO3UPOBaTh BAMSIHME BeLIeCTB U XUMUUECKHUX IPOLeCCOB Ha

OpraHM3M UYejioBeKa U OKPY’KaroIlyt0 MPHUPOIHYIO Cpefly

3.2

YMe€HHWEe UHTErPUPOBATL XUMUUECKHE 3HAHUA CO 3HAHUAMHU [APYTHUX

yueOHBIX MPeJIMETOB

3.3

Ha/InyKe OrbITa paboThl C pa3TMUHBIMU UCTOUHUKAaMU UH(POPMaLUH
10 XMMMWM (HayuyHasi U Hay4yHO-IIOMyJ/ISIpHas UTepaTypa, CI0BapH,

CTIpaBOYHUKH, UHTEPHET-PeCypChl)

3.4

yMeHHe OOBEKTHBHO OLleHMBaTh WH(OPMALMI0 O Bel[ecTBax, UX
rpeBpallleHUsIX U  TPAaKTUUeCKOM TIpUMeHeHWd U yMeHue

WCTIOb30BaTh eé /jis pellleHus: yueOHO-TI03HaBaTe/IbHbIX 3a/lay

BJ'Ia,ZLEHI/Ie OCHOBaMH ITOHSTUMHOI'O dlifapaTa WU CHMBOJ/IMYECKOI'O
A3bIKd XMMHUU /I COCTaB/I€eHUA CbOpMYJ'I HeOpraHn4eCKux BeIIecCTB,
ypaBHeHI/Iﬁ XUMHUYECKHX peaKL[Hﬁ; OCHOBaMH XUMHUEeCKOH

HoMmeHKNaTypsl (IUPAC u TpuBHaibHOM)

YMeHue 00BSICHSITh CBSI3b TIOJIOXKEHUs d/ieMeHTa B [lepuoanyeckoit
cucTeMe C YKMC/AOBBIMU XapaKTepUCTUKaMH CTPOEHHsI aTOMOB
XUMHAYEeCKUX 37eMeHTOB (cocTaB U 3apsj sjpa, oOlee 4HCIO
3/IEKTPOHOB), pacrpezie/ieHieM 3/1eKTPOHOB I0 3HepPreTUuecKyuM

YPOBHAM aTOMOB II€pPBBIX TpéX rnepuoaos, Ka/ivsd U KaJlbLUA

[lpencraBnene 0  TepUOAUUYECKOM  3aBUCUMOCTU  CBOMCTB
XUMUUYECKHUX 3JIEMEHTOB (PaJjyC aToMa, 3JIEKTPOOTPULIATE/TbHOCTB),
MPOCTBIX M CJIOKHBIX BEIIeCTB OT TIIOJIOXKEHUs] 371eMeHTOB B
[Mepuomuyeckoit cucteme (B Ma/bIX TIepHOJAX W TJIABHBIX

MOArPYyIIax) M 3/IeKTPOHHOTO CTPOEHHsI aTOMa

YMmeHue k1accurLpoBaTh:




7.1

XHUMHUYeCKHe 3/1eMeHThI

7.2 HeopraHuueckue BelllecTBa
7.3 XUMHYeCcKHe peakLuu
8 YMeHve onpefiensTe:
81 BaJIeHTHOCTh U CTeTeHb OKUC/IEHUS] XMMUYeCKUX 3/IeMeHTOB, 3apsi[
' HOHa
89 BUJ] XMMHUYECKOW CBSI3M U THUIl KPUCTA/ZIMUECKOM CTPYKTYphl B
' CoeZIMHeHUSIX
8.3 XapakTep Cpe/ibl B BO/IHbIX pacTBOpPax BelecTB (KUC/I0T, OCHOBAHUI)
8.4 OKMCJIUTENb U BOCCTAHOBUTEb
9 YMeHMe xapakTepu30BaTh (U3MUYECKHe U XMMUUeCKUe CBOMCTBA:
TPOCTHIX BelllecTB (KUC/IOPO/, O30H, BOAOPOA, TpaduT, anmas,
9.1 KpeMHuH, a3otr, ¢ocdop, cepa, X/Iop, HaTpuM, Kaauii, MarHui,
KaJIbLIUM, aJTFOMUHUM, >KeJie30)
C/IOKHBIX BeIleCTB, B TOM UMC/Je WX BOZAHBIX PacTBOPOB (BOAa,
aMMMaK, XJI0pPOBOJOPOJ,, CepPOBOJIOPOJ, OKCHJbI M THPOKCHbI
9.9 MeTanoB [-ITA rpynn, amtomunus, megu (II), nunka, xenesa (II u
' II1), oxkcuapl yraepoga (I u IV), kpemuusi (IV), azota u dhocdopa (111
u V), cepol (IV u VI), cepHucras, cepHasi, a30THCTasi, a30THas,
docdopHas, yrosibHasl, KpeMHUeBasi KUC/I0Ta U UX COJIN)
MPOrHO3UpPOBaTh W  XapaKTepu30BaThb CBOMCTBA BeLeCTB B
93 3aBUCHMMOCTH OT MX COCTaBa U CTPOEHUs], IPUMeHeHre BellecTB B
' 3aBUCUMOCTM OT UX CBOWCTB, BO3MOXXHOCTb [POTEKAaHUS
XUMUYECKUX MpeBpallieHni B pa3/MUHbIX YCI0BUAX
10 YMeHue COCTaB/IsITh MOJIEKY/ISIPHbIE Y MOHHBIE YpaBHEHUsI peakLni,
B TOM UUCJIE:
10.1 peakI[{ii HOHHOTO0 0OMeHa
10.2 OKHC/TUTeTbHO-BOCCTAaHOBUTE/TbHBIX peaKIUi
103 W/UTIOCTPUPYIOIIUX XHMMHYEeCKHe CBOMCTBA W3Y4YeHHbIX KJIaCcCOB
' (Tpyri) HeopraHu4eCcKUX BelecTB
10.4 MO TBEPKAAIOIINX T'eHeTUUeCKYH0 B3aUMOCBSI3b MEXY HUMU
11 YMeHue BLIYUCSATD (TIPOBOAUTEL PACUEThI):




11.1

OTHOCUTE/IbHYIO MOJIEKY/IADHYIO WM MOJ/IAPDHYHO MdCChl BeleCTB,

MaCCOBYIO [JOJ/IFO XUMHWYECKOI'o 3/IeMEHTa B COeJUHEHNHN

11.2

MaCCOBYIO [JOJTFO BellleCTBa B PaCTBOpe,

11.3

KOJ/IM4eCTBO BelleCTBd U ero Maccy, 00neM razos

11.4

M0 yYpPaBHEHUAM XHUMHYECKHUX peaKL[I/Iﬁ N HAXOJWUTb KOJIMUECTBO

BelllecTBa, 00EM U MacCy peareHTOB WM TIPOIYKTOB PeakLiu

12

Binayienuie (3HaHUe OCHOB):

12.1

OCHOBHBIMM  MeTO/IaMH  HAy4yHOTO Ti03HaHUs (HabO/rofieHue,
r3MepeHue, SKCIepUMeHT, MOZIeTMPOBaHKe) TIPU U3yUeHHUU BellleCTB
U XUMUYeCKUX SIBJIeHWM; yMeHUe c(hOpMYIUpPOBaTh TMpobsiemMy U

TNIPeJ/IOKUTh MyTH €€ pelleHust

12.2

Oe3omacHO pabOThl C XWMHUECKMMH BeIeCTBaMH, XUMUYECKOU

TI0CY/10M 1 7abopaTopHBbIM 000PY/J0BaHNEM

12.3

MpaBWIaMH Ge3ortacHoOrO obparieHust C BeIl[eCTBaMH,
WCII0/Ib3yeMbIMU B TMOBCEHEBHOW >KU3HU, TIPaBU/IaMU TOBeZIeHUs B
1ensx cOepeXkeHUs 3[0POBbsl U OKPY’Karollied MPUPOAHON CpeJbl;
MOHMMaHKe BpeJa (0racHOCTH) BO3/IeMCTBUS Ha >KUBble OPraHU3MbI
orpezie/éHHbIX BelLleCTB, croco6oB yMeHbIIEeHUsI u

rpeiOTBPalLeHUsI UX BPeIHOTO BO3/elCTBUS

13

Hanuuwne MPAKTUYECKHX HABBIKOB IMJIAHMPOBAHUSA U OCYILE€CTBJ/IEHUA

a1eJyrmnux XUMHYeCKUX SKCIIepUMEHTOB:

13.1

Hn3yydyeHue 44 OITMCaHHe (1)I/IBI/IquKI/IX CBOMCTB BEILEeCTB;
O3HAdKOMJIeHue C (1)H3HIIQCKI/IMI/I 1 XUMHNUYeCKUMU ABJIEHUAMU; OIIbITHI,

W/UTHOCTPUPYIOLL[Me TIPU3HAKU NPOTEeKaHUSI XUMUUECKUX peaKLIui

13.2

Hn3yyeHue crocoboB pa3geneHus cMmecei

13.3

MoJlyueHre KUCIOpoJa U H3y4yeHHe ero CBOWCTB; IOJIy4YeHHe
BOZIOPO/ia Y M3yYeHHe ero CBOMCTB; MOy4YeHre YIIeKUC/I0ro ra3a u
M3yueHre ero CBOMCTB; TMOJyYyeHHWe aMMHaka U H3yueHHe ero

CBOMUCTB

13.4

TPUTOTOB/IEHWE PACTBOPOB C OIpe/ie/IeHHONM MacCOBOM foJiel

PacTBOPEHHOIO BellecTBa

13.5

rnpUMeHeHWe  WHAWKATOPOB  (JlakMyca,  MeTW/IOpaHXa U
deHondranenHa) A5 onpeiesieHUs] XapakTepa Cpeibl B pacTBOpax

KHUCJ/IOT U 111e/iouen




13.6

WCC/Ie[OBaHMEe U OIMCaHWe CBOWCTB HEOPraHW4yeCcKHWX BellecTB
Pa3/IMUHBIX K/IAaCCOB; U3yUyeHHe B3auMOZeNCTBYSL KUCIIOT C MeTal/laMHy,
OKCHJJaMM  METa//IOB,  PAacTBOPMMBIMAU UM  HEPaCTBOPUMbIMU
OCHOBaHUSIMH, COJISIMU; TIOJyYeHHEe HepacTBOPUMBIX OCHOBAaHMIA;
BbITECHEHHe OJHOrO0 MeTalja JpyrMM M3 pacTBopa COJH;
vccrejoBaHue amM(OTepHbIX CBOWCTB THAPOKCH/OB allOMUHUSA U

LIMHKA

13.7

pellieHye 3KCIIepUMeHTAIbHBIX 3a/ia4 110 TeMaM: « OCHOBHBIE K/1acChbl
HEOpPraHUuecKrux COeJUHeHU»; «DJIeKTPOJIUTHYECKast
Juccouyanus»; «BakHelllliie HeMeTa/sIbl U WX COeWHEHUs»;

«BaxHelmye MeTaabl ¥ UX COeIMHEeHU I

13.8

XUMUUECKUe  JKCTIepUMEeHThbI,  WITIOCTPUPYIOIe  MPHU3HAKU
MIPOTeKaHUsI PeakKl[iii MIOHHOTO 0OMeHa; KaueCTBeHHbIe PeaKI[UH Ha
MIPUCYTCTBYIOI[ME B BOJHBIX PaCTBOPAX HMOHBI: XJIOPH-, OpoMuj-,
Hoau -, cynbdat-docdat-, KapOoHar-, CUNUKAT-aHHUOHBI,
TU/IPOKCU/I-MOHBI, KATUOHBI aMMOHWUSI, MarHusi, KaJIbLusi, aTFOMUHUS,

xesesa (2+) u xese3a (3+), meau (2+), LIUHKA

14

Ymenue:

14.1

Mpe/iCTaB/sTh pe3y/bTaThl 3KCIIepUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeIbCTB, TPAadUKOB M TaO/UI] U BBISBISATh SMITUPUUYECKUE

3dKOHOMEPHOCTH

14.2

YCTaHaB/IMBATb CBA3U MeXay peaibHO Ha6J'I}O,£[EIEMI:>IMI/I
XUMUUECKMMHU ABJ/IEHUAMHW W TIIpoLecCaM, IMPOUCXOOAIIMMU B

MdKpO- 1 MUKpOMMPE, 00BACHATH MPHUYHUHBI MHOFOO6paBI/IH BeleCTB

INIEPEYEHD 3JIEMEHTOB COJEPXAHWS, IIPOBEPAEMbIX HA OCHOBHOM
I'oOCYJAPCTBEHHOM 3K3AMEHE 110 XUMHWHA

Kopg, IIpoBepsieMbIii 3/IeMeHT CO/iepPXKaHUsA
1 [IepBoHauasibHbIe XUMUYECKUE TIOHATHS
1.1 Yuctele BemjectBa u cMecu. CriocoObl paszeneHus: cMeceit
1o ATOMBI ¥ MOJIEKY/bl. XUMHUYECKUe 53jieMeHTbl. CHUMBOJIBI XUMUYECKUX
' snemMeHTOB. [IpocThbie U C/I0XKHBIE BellleCTBa.
13 Xumunyeckasi ¢opmysa. BaseHTHOCTb aTOMOB XUMUUECKHWX 3/1€MEHTOB.
' CreneHb OKHUCIEHUS




1.4

3aKOH TIOCTOSIHCTBA COCTaBa BeIleCTB. OTHocuTe/nbHasE aTOMHasl Macca.
OTHOCUTeNbHAs MOJIEKYJ/IAPpHAsA MacCCd. MaccoBas A0/ XUMHUUYeCKOro 3jieMeHTa

B COeJMHEHHUHN

1.5

KonuuectBo BeljectBa. Mosnb. MorisipHass Macca. MosisipHbIi 00bEM Ta3o0B.

B3auMocBs3b KOJ/IM4€eCTBd, MdCCbI U YXCJ/Ia CTPYKTYPHBIX €/IMHUL] BEIeCTBd

1.6

du3nyeckre U XUMHUUECKUe SIB/IeHUSA. XUMMHUecKast peakiuya 1 eé IMPU3HAKH.

3aKoH COXpPdHEHHUA MdCChI BEIIeCTB. XumMuueckue YPaBHEHUA

HepI/IO,E[I/I‘-IECKI/Iﬁ 3dKOH U HEPI/IOAI/I‘—IECKaH ChucreMa XMMHUYeCKHUX 3J/IeMEHTOB

O.1. MenpeneeBa. CTpoeHre aTOMOB

2.1

[Tepuognuecknii 3akoH. Ileproguueckass cMCTeMa XUMUYECKHUX 5JIEMEHTOB
O.U. MengeneeBa. [lepuobl U rpynrbl. @U3MUECKUM CMBICT TIOPSIKOBOTO

HOMepa, HOMepOB Mepuo/a U rPyIIbl 371eMeHTa

2.2

Crtpoenue atomoB. CocTaB aTOMHBIX fAfep. 30Tomnbl. JneKTpoHsl. CTpoeHue
3/IEKTPOHHBIX 000/104eK aToMOB TepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

[Tepuoauueckoii cucremsl [1.11. MeHgeneeBa

2.3

3aKOHOMEpPHOCTU B U3MEHEHUU CBOMCTB XUMHUUYECKHX 37IEMEHTOB TIEPBBIX TPEX
MepuozioB, Kasuvs, Kajbl[us (paguyca aTOMOB, 37eKTPOOTPUILIATeTHLHOCTH,
MeTa//IMYeCKUX U HeMeTa//IMYeCKUX CBOMCTB) U WX COeJUHEHUU B
COOTBETCTBUM C TIOJIO)KEHWEM 3/IeMeHTOB B Ilepuouueckoil cucreme u

CTPOE€HHEM UX aTOMOB

CTpoeHue BelllecTBa

3.1

Xumuyeckasi cBs3b. KoBaneHTHasi (TosisipHasi M HeMoOJIsIpHasi)  CBSI3b.
ONeKTPOOTPULIATe/IbHOCTh ~ XUMUUYECKHUX  37eMeHTOB. VoHHasi — CBf3b.

MeTtannuueckas CBS3b

3.2

Turbl KPUCTA/IJIMYECKUX PEU.IéTOK (aTOMHaH, HWOHHas, METafIJII/I‘IECKaH),
3aBUCHMOCTb CBOICTB BelleCTBa OT THIIA KpHCTaHHHHECKOﬁ pEH_IéTKI/I " BUA

XUMHUECKON CBSI3U

Baxkueiinie rnpeacTaBUTe/IM HEOPIraHWUYEeCKHX BeleCTB. Hemetannel U ux

COoeJNHEHMU. MeTanibl U UX coeJMTHeHHA

4.1

Knaccudukaiusi 1 HOMeHK/IaTypa HeOpraHW4yecKuX COeJUHEeHW: OKCH/OB
(coneobpa3ytoiiue: OCHOBHBIE, KUCJ/IOTHBIE, amdoTepHbIie) u
HecosieoOpa3yrolie; OCHOBaHWMW (IIE/IOUM YW HEPACTBOPHUMbBIE OCHOBAHUS);
KACIOT (KUC/IOpPOACo/epKalie W OeCcKUC/IOpOo/HbIe, OAHOOCHOBHBIE W

MHOT'OOCHOBHBIE); COJiel (CpeJHUX U KUCBIX)




4.2

®du3nuecke M XHMHYECKWe CBOMCTBa MPOCTBIX BelleCTB-HEMeTaJ/lJIOB:

BOJIOPOJa, XJI0pa, KUC/IOPOJa, Cepbl, a30Ta, (hocdopa, yrieposa, KpeMHUs

4.3

dusnyeckre U XUMHUYECKHE CBOMCTBA IMPOCTHIX BelIeCTB-MeTa/I/IOB: JIUTHA,
HaTpu#, Ka/lis, Mal'HUA U KaJ/IbLJWs, a/TOMUHUSA, XKejle3d. BJ'IEKTpOXI/IMI/IquKI/Iﬁ

psi|, HaNpsDKeHU MeTaslioB

4.4

dusnyeckre U XMMUUeCKUe CBOMCTBA BOIOPOAHBIX COeJUHEHUN HeMeTaslIoB:

XJjiopoBojopoja, cepoBogopoa, dMMHdKa

4.5

dusnyeckre ¥ XMMHUYeCKHe CBOMCTBA OKCHJOB HeMeTamnos: cepsl (IV, VI),
asota (II, IV, V), docdopa(Ill, V), yraepoga(Il, IV), kpemuusi(IV). [TonyuyeHue

OKCH/JO0B HEMETAJIJIOB

4.6

XumHueckre CBOUCTBa OKCHZOB: MeTa/uioB [A-IITA rpynm, uuHka, megu(ll) u

xkenesa (11, III). TTonyueHre OKCH0B MeTasioB

4.7

XUMHUUeCcKue CBOMCTBA OCHOBAHMM M aM(OTepHBIX THAPOKCU/IOB (Ha puMepe
TUPOKCUZIOB a/IlOMUHUSA, JKese3a, LuHKa). [losyueHrwe OCHOBaHMM U

am(OTepHbIX THAPOKCH/OB

4.8

OO01re XUMHUUYECKHe CBOMCTBA KUCJIOT: XJIOPOBO/IOPOZAHOM, CEPOBO/[OPOIHOM,
CEepHUCTOM, CepHOH, a30THOM, (pochopHOH, KpeMHHEBOU, yroibHOU. Ocobbie
XUMHUYecKre CBOMCTBa KOHLIEHTPHPDOBAHHOW CepHOM U a30THOM KHCJIOT.

[TonyueHue KUC/IOT

4.9

OO61mye XMMHUYeCcKre CBOWCTBA cpefHuX coneil. [Tonyuenne comneit

4.10

HO]’Iy‘lEHI/Ie, CO6I/IpaHI/Ie, pacrio3HaBaHue BOAOpPOJdd, KHUC/IOPOAd, dMMMHdKA,

YT7IeKUC/IOTO Ta3a B 1abopaTtopuu

4.11

[TonyyeHre aMMHaKa, CepHOM M a30THOM KUC/IOT B MPOMBILIeHHOCTH. O611ie

CI1I0Co0BI MOJIy4eHHs MeTaJ/1/I0B

4.12

I'eHeTnuecKas CBS3b MEXAYy Ki1daCCdMU HEOPIraHUYEeCKUX COEAHHEHI/Iﬁ

Xumuueckue peaKuun

5.1

Knaccugukaiys XuMryecKrux peakLii 10 pas3/IMuHbIM [IPU3HaKaM: 110 YUCITy U
COCTaBy Yy4YaCTBYIOLIMX B peakLU{ BelecTB, N0 TeIUVIOBOMY 3(@eKTy, 1o

W3MEHEHMIO CTelleHe OKUC/IeHHs XUMUUEeCKUX 3JIEMEHTOB

5.2

TeryioBoit 3¢ ¢deKT XUMUUeCKOW peakiuH, TepMOXUMHYeCKhe YpaBHEHUs.

JK30- ¥ SHJ0TepMUUeCcKUe peakiuu. TepMoXumMuueckre ypaBHeHHUs

5.3

OKuHCIUTe/TIbHO-BOCCTAaHOBUTETLHbBIE peaKLuu. Oxkucnurenu n
BOCCTAdHOBMTEJIN. HpOL[ECCbI OKHC/IeHUusd M BOCCTAHOBJIEHUA. 3HeKTp0HHLII71

0aslaHC OKUC/IUTE/TbHO-BOCCTAHOBUTE/IHLHOM peakKunn




5.4

TEODI/IH 9]'[6KTpO]'[PITPI‘-I€CKOI>i Aucconranyu. KaTtroHbl, aHHMOHBI. SJTEKTPOJ'II/ITLI

" HE3JIEKTPOJIUTHI. CubHBIE U c/1a0ble 3JIEKTPOJIUTHI. CreneHb Aucconanymn

5.5

Peakuyiu MOHHOTO OOMeHa. Y C/IOBUSI TIPOTeKaHUsI PeakLvii MOHHOTO oOMeHa,

I1OJIHbIE U COKpaLL[éHHBIe HNOHHbIE€ YDPaBHEHUSA peaKL[I/Iﬁ

XuMUS Y OKpYsKatollasi cpefia

6.1

BemlectBa ¥ Marepuanbl B TOBCeJHEBHOW >XM3HM uesioBeKa. besomacHoe
WCII0/Ib30BaHME BEIeCTB MU XUMUYECKHX peakiuid B ylabopaTopuul U OBITY.

HepBaH rnmomMoub Mpru XuMHYEeCKHUX 0XKOraX U OTpdBJIEHUAX

6.2

XUMHUUeCKOe 3arpsi3HeHHe OKpysKarolleld cpefbl (KUC/IOTHbIe —JIOXKIH,
3arpsi3HeHUe TOYBBI, BO3/lyXa M BOJIOEMOB), CIIOCOOBI €ro TpeZoTBpalleHus
ITpenenbHas ponyctuMast KoHueHTpauus BewjectB (ITOK). Posmb xumuum B
pelleHuN SKOJOTMUeCKHX TMpobseM. YcuieHrWe TMapHUKOBOro 3ddekra,

pa3pyuieHre 030HOBOI'O CJ104

6.3

ITpumeHeHue cepbl, a30Ta, Gocdopa, yriaepoja, KpeMHUSI U UX COeIUHEHUH B
ObITy, MeJUlIMHe, TIPOMBIILIEHHOCTH U CeIbCKOM XO3siicTBe. IIpuMeHeHUe
META/UIOB U CIUIaBOB (CTajib, UyTyH, AIOPaTlOMUHUMN, OpoH3a) B ObITy U
TIPOMBILIIEHHOCTH WX COeJUHEeHUA. [ToHsATHe 0 KOPPO3UH METaJl/IOB, OCHOBHbIE

CIOCOOBI 3aIIUTHI KX OT KOPPO3UH

6.4

[TpyposHble MCTOYHMKW YI/IeBOJOPOJOB (Yrosb, MPUPOAHBIA ras, He(Th),

MIPOAIYKTHI UX TiepepaboTKy (0eH3MH), UX POJib B OBITY U TIPOMBIILIEHHOCTH

6.5

[TepBOHaUabHbIE TTOHATHS 00 OpPraHUUECKMX BeIeCTBaX KaK O COeAMHEHMSX
yriepoa (MeTaH, 3TaH, 3TH/IeH, al|eTH/IeH, 3TaHOJ1, T/IULIePYH, YKCYCHast KUC/IO0Ta).
[ToHsiTHe 0 GHOIOrMUEeCKH Ba)KHBIX BEIIIECTBAX: )KUPaX, Oe/Kax, yriaeBoJax — M X

POJIN B J)KM3HH Ue/IOBEKA

PacuéTnr:

7.1

1o hopMyJiaM XMMUUYECKUX COeZIMHEeHUN

7.2

Macchl (MaccoBOW) 10/ PaCTBOPEHHOIO BellleCTBa B pacTBOpe

7.3

Mo XMMHU4YECKHUM YPAaBHEHUAM




TEMATHUYECKOE IVNTIAHUPOBAHUE

8 KIIACC
KosinyecTBo yacoB
Ne HaumMeHoBaHMe pa3je/ioB " OneKTpoHHbIe (H(POBHIE)
n/n TeM MPOrpamMMbl Bcero KonrponsHere IIpakTHyeckue oOpa3oBare/bHbIEe PeCypChI
paboTbI padoThI
Pa3pes 1. IleppoHavyasibHbIe XUMHUECKHE TIOHSATUS
Xumust — Ba)kHast 00/1aCTh
11 eCTeCTBO3HAHUSA U 5 9 bubmioTeka LIOK
NIPaKTUYeCKOH JeaTe/IbHOCTH https://m.edsoo.ru/7f41837c
yesioBeKa
1.2 BerectBa 1 xumMmnyeckue 15 1 bubmoTeka LIOK
peakLyu https://m.edsoo.ru/7f41837c
Wtoro no paspeny 20
Pa3zgen 2. BaxkHeliue npejcTaBUTe/IM HEOPraHMUeCKUX BellleCTB
21 Bozayx. Kucnopog. [Tousitre 6 bubmioTeka 1IOK
00 oKcHax https://m.edsoo.ru/7f41837c
29 Bopopog. Ilonsitue o 8 1 bubmmoreka IIOK
) KHCJIOTaX U COMISIX https://m.edsoo.ru/7f41837¢
23 Bopa. PactBopsl. IToHsiTHe 06 5 1 1 bubmioTeka 1IOK
OCHOBAHUSIX https://m.edsoo.ru/7f41837¢c
24 OcCHOBHBIE K/1aCChbI 11 1 1 Bubmioreka IIOK
) HeopraHuyeCcKux CoeIMHeHuM https://m.edsoo.ru/7f41837c
Wtoro no paspeny 30

Paspgen 3. Ilepuoanueckuii 3akoH u Ilepuoguueckasi cucreMa xumuueckux 3;1eMeHToB [I. VI. MenjeneeBa. CTpoeHue aToMOB.
Xumunueckas cBsizb. OKHC/IUTE/TbHO-BOCCTAHOBHUTE/IbHbIE PeaKIiul

3.1

[Teproanueckuii 3aK0H U
ITepuopnueckas cucrema
XAMUYeCKuX 3yemeHToB /. U.

7

bubmoTeka 1IOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

MeneneeBa. CTpoeHue
aToMa

XumMnueckast CBA3b.

bubmoTeka LIOK

3.2 OucTesILHO- 8 https://m.edsoo.ru/7f41837c
BOCCTaHOBUTE/IbHbIE pPeaKIu1
bubmmoreka IIOK
Wroro no pasperny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpems 3 Brbmorexa LIOK
p p https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB 68 5

I10 ITIPOI'PAMME

9 KJTACC

KoysinyecTBo uacoB JJ/IeKTPOHHBIE
Ne n/m HaumeHoBaHMe pa3/je/ioB U TeM (mucdpossbie)
B NMporpaMmsbI Bcero KOé—ITpOJIbeIC Ip GaKT"quK"e o0Opa3oBare/IbHbIE
paboThbI padoThI
pecypchl

Pa3pen 1. BenjectBo U XuMH4YeCcKue peakijuu
11 [ToBTOpEeHMe U yriayOsieHre 3HaHUH 5 1 bubmioreka LIOK

) OCHOBHBIX pa3fiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMUUECKUX 4 bubmoreka LIOK

) peakLyi https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKas JUCCOLaLYs. 8 1 1 bubmioreka LIOK

) XyMHYecKue peakliiy B pacTBOpax https://m.edsoo.ru/7f41a636

Wtoro no pa3zpeny 17

Pazpgen 2. HemeTa/uibl M UX COeiUHEHMSI
21 OO011jas1 XapaKTepUCTUKA XUMHUUECKUX 4 1 bubmioreka LIOK

) sneMeHTOB VIIA-rpynmel. ['anoreHsl https://m.edsoo.ru/7f41a636
2.2 OO0111ast XxapaKTepHUCTHKa XUMUUECKUX 6 bubmoreka LIOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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snemeHTOB VIA-rpymbl. Cepa u eé
COeJIMHeHUsI

https://m.edsoo.ru/7f41a636

OO0rm1ast xapaKTeprUCTHKA XUMAYeCKHX

bubmoreka LIOK

2.3 sneMeHTOB VA-rpynmnbl. A3oT, docdop u 7 https://m.edsoo.ru/7f41a636
WX COeJIMHeHUSs]
o | oo v : bumoess LOK
) N Py ) poA https://m.edsoo.ru/7f41a636
KPEMHUU U UX COeIMHEeHUsI
Wtoro no pa3zpeny 25
Pazpgen 3. MeTtanabl 1 HX COeJUHEHUS
. bubnuoreka LIOK
31 OBue CBoiCTB MeTasI0B 4 https://m.edsoo.ru/7f41a636
N bubmoreka [IOK
3.2 BaykHeiile MeTaslibl U UX COeIMHEeHUS 16 https://m.edsoo.ru/7f41a636
Wtoro no pasgeny 20
Pa3pen 4. Xumus 1 oOKpy)kamouias cpeja
4.1 BeliectBa 1 MaTepuasbl B JKU3HU Ue/IOBeKa 3 Bnbmorexa TIOK
: 1 p https://m.edsoo.ru/7f41a636
Wtoro no paspeny 3
PesepBHOe Bpemst 3 Bnbmaorexa [OK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IIOYPOUYHOE IVIAHUPOBAHUE

8 -9 K/IACCBI
Ne n/nn HaumeHoBaHMe pa3je/ioB U TeM Ko/mmuecTBo yacoB
Pa3pen 1.IlepBoHaya/ibHbIEXMMHYECKHeE ITOHATHSA 20 yacoB

1 [Tpegmet xvmun. Posib XMMUY B )KU3HU UeJioBeKa. Tesa v BeljecTBa 1

2 ITonsiTMe 0 MeTO/IaxX MO3HAHUSA B XUMUU 1
[MpakTrueckast pabota Ne 1 «ITpaBusia paboTel B labopaTopuu ¥ MpUEMBI 0OpalijeHust C 1abopaTopHbM | 1
obopyioBaHHEM»

4 Yuctele BeljecTBa U cMecu. Crioco0bl pasziesieHus: cMeceit 1

5 [MpakTryeckast pabora Ne 2 «Pa3zeneHue cMecelt (Ha IpyUMepe OUMCTKY TTOBAapEHHOMN COJTN)» 1

6 ATOMBI U MOJIEKY/IbI 1

7 XuMuyeckue 3/1eMeHThl. 3HaKU (CUMBOJIbI) XUMUUYECKHX 3/IEMEHTOB 1

8 ITpocTeie v C/1OXKHBIE BeleCcTBa 1

9 ATOMHO-MOJIEKYJISIPHOE yUeHue 1

10 3aKOH IMOCTOSIHCTBA COCTaBa BelljecTB. XUMHYecKast hopMmyJia. 1
BasieHTHOCTh aTOMOB XUMHUYECKHX 3/IEMEHTOB

11 OTHOCHUTe/bHas aTOMHas Macca. 1
OTHOCUTe/IbHAsE MOJIeKY/IsIpHast Macca

12 MaccoBast 1o/ XUMHUUY€eCKOr0 3/71eMeHTa B COeZJUHEHUN 1

13 KomnuectBo BeljectBa. Mosib. MosisspHast Macca 1

14 dusnyeckue U XUMUUECKUe sIBJIeHUs. XUMUYecKasi peakLiys 1

15 [Ipr3HaKu M yC/I0BUS NIPOTEKAHUSI XUMUYECKHX pPeakLui 1

16 3aKOH COXpaHeHUs MaccChl BellleCTB. XUMUYeCKre ypaBHeHUs 1

17 BbruniciieHust KoyiMyecTBa, Macchl BeleCTBa 10 YpaBHEHUSIM XUMHUYECKUX peakLui 1

18 Kraccudukaiys XuMUuecKHUX peakiyii (CoeIMHeHYsI, Pa3/IoXKeHUs], 3aMellieHHs], 0OMeHa) 1

19 M. B. JIoMOHOCOB — yUéHBIH-3HIUKI0TIeAUCT. OO00IIeHre U cCCTeMaTH3alys 3HaHUH 1

20 KontponbHast pabora Nel 1o Teme «BeliecTBa U XUMHUUeCKHe peakLdn» 1

Pa3zgen 2.BaxkHeiixe npeACTaBUTe/ M HEOPraHUYeCKHUX BelleCTB 30 yacoB
21 Bo3nyx — cmecs rasos. Cocras Bo3zayxa. Kuciopos — s1eMeHT U ripocToe Belectso. O30H 1
22 dusnueckre U XUMHUUECKHEe CBOHCTBA KUCIOPOZa (peaki[uu OKUC/IeHus, ropeHue). [ToHsaTre 06 1




OKCHJax

23 Crioco0blI 1oJTyyeHust KUCIOpo/ja B 1aD0paTOpUM U TIPOMBIIIIEHHOCTH. [IprMeHeHre KHUCI0po/a
24 TersioBoi 3pdeKT XuMHUUeCKoN peakli, TIOHSTHE O TEPMOXUMUUECKOM YpaBHEHUH, 9K30- U 1
SHZ,0TEPMUYECKUX PeakLysxX
25 TormBo (HedTh, yroyib U MeTaH). 3arpsis3HeHHe BO3/yXa, CIIOCOOBI ero Mpe[0TBpaIleH st 1
26 [MpakTrueckast pabota Ne 3 o Teme «IlosyueHre u cobupaHue KUCIOpPO/a, U3yUeHHe er0 CBOUCTB» 1
27 Bopopoa — snemeHT 1 npocToe BellecTBO. HaxoxxaeHue B pyUpoze 1
28 dusnueckre U XMMHAYeCKHe CBOKWCTBa Bogopoga. IIpumenenue Bogoposa 1
29 [ToHdaTHE O KHCJIOTaX U COMSIX 1
30 Crioco6pI TI0/TyueHus1 BOAOPO/a B labopaTopuu 1
31 [Tpaktryeckast pabora Ne 4 1o Teme «IlonyueHue u cobrpaHue BOIOPO/ia, U3yUeHHe ero CBOMCTB» 1
32 MornsipHelii 00bEM ra3oB. 3aKOH ABOTazipo 1
33 Beruriciienusi 06b€Ma, KOIMYeCTBa BeILeCTBa rasa 1o ero U3BeCTHOMY KOJIMYeCTBY Bell|eCTBa WK 1
00BEMY
34 BbrunicsieHusi 06bEMOB ra30B 110 ypaBHEHUIO Peakliy Ha OCHOBe 3aKOHa 00bEMHBIX OTHOIIIeHHH ra3oB | 1
35 ®u3nyecKre U XUMHUUYeCKre CBOKMCTBA BO/IbI 1
36 CocraB ocHoBaHui. [ToHsSTHE 00 UHAMKATOPAx 1
37 Boga kak pactBoputenb. HacslljeHHbIe U HeHachIleHHbIe pacTBOpbl. MaccoBast /107151 BellleCTBa B 1
pacTBope
38 [Tpaktryeckast pabora Ne 5 110 Teme «IIpuUroToBIeHre pacTBOPOB C OMpeZe/IEHHON MacCOBOM [10/1ei 1
pacTBOPEHHOIO BelljecTBa»
39 KontposnbHast pabota Ne2 1o Teme «Kucnopoa. Bogopos. Bozga» 1
40 Oxkcuapl: cocTaB, KnaccuduKaiusi, HOMeHK/IaTypa 1
41 [TonyueHre U XMMHUYeCKHe CBOMCTBA KUCIOTHBIX, OCHOBHBIX U aM(DOTEPHBIX OKCHOB 1
42 OcHoBaHus: COCTaB, KiaccudurKalvs, HOMeHK/IaTypa 1
43 [TonyueHue U XMUUeCKHe CBOMCTBA OCHOBaHUM 1
44 KucnioTel: cocrtas, Kiaccudukaliysi, HOMeHK/IaTypa 1
45 [TonyueHue 1 XiMHUUeCKre CBOMCTBA KUCJIOT 1
46 Coutu (cpeHMe): HOMEHK/IaTypa, Crioco0bI ToJTyueHusl, XMMHUUeCKHe CBOHCTBA 1
47 [TpakTrueckast pabota Ne 6. PeltieHre 3KCIiepUMeHTa/IbHBIX 3aziau 110 TeMe « OCHOBHBIE K/IaCChl 1

HeopraHuYeCcKUX coeIMHeHUN»




48 ['eHeTHyeckas CBSI3b MeX/y K/lacCaMU HeOpraHWYeCKrUx CoeZiJMHeHUH 1
49 O600111eHNe ¥ CUCTeMaTH3alusl 3HaHUH 1
50 KonTponbHast paboTa Ne3 1o Teme "OCHOBHBIE KITaCChl HEOPraHUUeCKUX COeTUHeHUH" 1
Pa3pen 3.Ilepuoanueckuii 3akoH U Ilepuoanueckas cucreMa XUMHUUYeCKHX 3/1eMeHTOB 1. . 15 yacoB
MenpeneeBa. CTpoenre aToM0B. XumMHuyecKas CBfi3b. OKHC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE
peakuuu
51 [TepBble MOMBITKU KIaCCU(PUKALIMM XUMUUECKUX 371eMeHTOB. [ToHsITHe 0 Tpynnax CXOAHbIX 3jieMeHToB | 1
52 [Tepuoanueckuii 3akoH U [lepuoanueckast cucTeMa XuMUueckux 3eMeHToB 1. V1. MeHjeneeBa 1
53 [Tepriofpl, rpymIibl, NOATPYIITILI 1
54 Crtpoenuie atomoB. CocTaB aTOMHBIX si7iep. MI30Torbl 1
55 CrpoeHue 3/1eKTPOHHBIX 000/104eK aTOMOB 371eMeHTOB [leproauueckoii cuctemsl . V1. MeHzeneeBa 1
56 XapakTeprCcTHKa XUMUUeCKOTr0 3/1IeMeHTa I10 ero rnosoxeHuto B [leproanueckoii cucreme /1. U. 1
MengesneeBa
57 3Hauenue [lepruouueckoro 3aKoHa /i pa3BUTUS HAYKU U NPakTUKU. []. VI. MeHziesleeB — yuéHbIH, 1
reJjaror ¥ rpakJAaHuH
58 Pe3sepBHbiii ypok. O60011IeHMe U crcTeMaTU3alys 3HaHU / Becepoccutickasi mpoBepouHast pabota 1
59 KonTponbHast pabota Ned 1o Teme «CTpoeHure atoMa. XMMHUecKast CBs3b» / Bcepoccuiickast 1
rpoBepouHast paboTa
60 OJIeKTPOOTPULIATe/IbHOCTh aTOMOB XMMUYECKUX 3/IeMEeHTOB 1
61 NonHag xumMuueckasi CBsi3b 1
62 KoBaneHTHas moJsisspHasi XuMHuecKasi CBsi3b 1
63 KoBaneHTHas HerosisipHasi XuMU4uecKast CBSI3b 1
64 CreneHb OKUC/IEHUSA 1
65 OKUC/IMTeTbHO-BOCCTAHOBUTE/IbHBIE PeaKL{iy 1
66 OxkucnuTeny ¥ BOCCTaHOBUTEJIN 1
67 Pe3epBHbIi ypok. O600IIIeHHe U CCTeMaTU3alvs 3HaHHH 110 TeMe «CTpoeHre aToMa. XUMUJecKast 1
CBA3b»
68 Pe3epBHbIil ypok. O000IIIeHNe ¥ cCCTeMaTH3allys 3HaHHH 1
9 knacc
Pa3pen 1.BemjecTBo U XMMHUYECKHE peaKLUM 17uacoB




1 [Tepuoanueckuii 3akoH. [Tepuognueckas cucrtema xumMmuueckux 3nemeHToB 1. . MeHgeneeBa 1
2 3aKOHOMEPHOCTH B U3MEeHEeHHUH CBOMCTB XMMUYECKUX 3/IeMEHTOB MepPBbIX TPEX MepUOoI0B 1
3 Krnaccudukarysi 1 HoMeHK/1aTypa HeOpraHu4eCKUX BelecTB 1
4 Buzbl XMrUUeCcKoU CBSI3U U TUTIbI KPUCTA/VIMUECKUX PEIETOK 1
c KonrposnbHast pabota Nel o Teme «IToBTOpeHue U yriayb/ieHre 3HaHUM OCHOBHBIX pa3zesioB Kypca 8 | 1
KJlacca»
6 Krnaccudukarys XuMUuecKrx peakiLyii o pa3IuuHbIM IpU3HaKaM 1
7 [ToHsiTHe 0O CKOPOCTH XMMHUUECKOU peakuu. [IoHATHe 0 TOMOTeHHBIX U reTepOreHHbIX PeakLUsax
3 [ToHsaTHe 0 XUMUYECKOM paBHOBeCHU. PaKTOPLI, BAUSIOLIME Ha CKOPOCTh XMMUYECKOW peakLiuu U 1
T10JI0’KeHHe XUMUUeCKOT0 paBHOBeCHS
9 OKUC/IMTe/TbHO-BOCCTAHOBUTEJIbHBIE PeaKL{iy 1
10 Teopust 3IeKTPOUTHYECKOM fuccoratyi. CUibHBIe U C/1abble 3/1eKTPOIATHI 1
11 VonHble ypaBHEHUS peakLii 1
1 XWMHYecKre CBOWCTBA KUC/IOT M OCHOBAHUI B CBeTe TPe/CTaB/IeHHN 00 3IeKTPOTUTUYECKOU 1
JMCCoLaLiun
13 XuMHUecKre CBOMCTBA COJIEN B CBeTe Tpe/ICTaBIeHUH 00 37IeKTPO/IMTHUYECKON UCCOL[HAI[UN 1
14 [Tonatue o rupponrse conen 1
15 O6o0111eHNEe ¥ CUCTeMaTH3alusl 3HaHUH 1
16 [TpakTuueckast pabota Ne 1. «PelieHre 3KCTiepUMeHTaTbHBIX 3a/1au» 1
17 KonTtponbHast pabota Ne2 110 Teme «31eKTpOIUTHYeCKast AUCCOLUALMSA. XUMHUUeCKHe PeaKIuy B 1
pacTBOpax»
Pa3zpen 2.HemeTa/l/ibl H HX COeJUHEHHSA 25 yacoB
18 OOmiasi XxapakTepUCTHKA TajioreHOB. XMMUYeCKHe CBOMCTBA Ha MpUMepe Xjiopa 1
19 XnopoBozopo. ConsiHasi KUC/IOTa, XMMUUeCKHe CBOMCTBA, MoJTyueHue, IpuMeHeHre 1
20 [TpakTryeckast pabora Ne 2 1o Teme «IloyueHue CONSTHON KUC/IOTHI, U3yUeHUe eé CBOWCTB» 1
21 BeruricieHusi 1o ypaBHeHUSIM XUMHUECKUX PeaKLi, eC/Ti O/UH U3 PeareHTOB JlaH B U30bITKe 1
22 OO011jasi XapaKTepPUCTHKA 371eMeHTOB VIA-rpymmbl 1
23 AnnotponHbie MoavdUKaLK cepbl. HaxoxkjeHue cepbl U e€ coeiMHeHWH B TIpUpoie. XUMUUeCcKue 1
CBOMCTBA Cephl
24 CepoBofiopo/, cTpoeHue, huznuecKkre U XuMHUUeckre CBOMCTBa 1
25 Oxkcuppl cepbl. CepHasi KUCI0Ta, (U3MYECKHe U XUMUYeCKHe CBOMCTBA, IPUMEHEHUe 1




%6 XWMHUecKue peakiiH, JieXKalllye B 0CHOBe TIPOMBIIIJIEHHOTO CI10co0a MmosiyueHus: CEPHOUM KHUC/IOTHI. 1
X¥MUYecKoe 3arpsisHeHre OKpYsKaroller cpefibl COeJUHEHUSIMU Cepbl

27 BbruricsieHne MaccoBOU [j0/1M BbIX0/la IPOAYKTA peakLun

)8 OO611ast xapakTepyuCTUKa 31eMeHTOB V A-rpymribl. A30T, pacripocTpaHeHue B pUpo/e, pusnueckue u | 1
XUMUUEeCKHUe CBOMCTBA

29 AmMHuak, ero ¢pusnueckre U XMMA4YeCcKre CBOWCTBA, M0/lyueHre U IpUMeHeHue 1

30 [MpakTrueckast pabota Ne 3 o Teme «IlosyueHre aMMHaKa, U3yueHHe ero CBOKMCTB» 1

31 A30THas KUC/0Ta, eé (hu3nueckre U XMMUYeCcKre CBONCTBA 1

3 Vicnionb30BaHWe HATPATOB U COJIeld aMMOHUS B KaueCTBe MUHepaJ/IbHBIX YA00peHUH. 1
XHMHUUeCKOoe3arpsi3HeHNeOKPY KarlllencpeibICoeJMHeHUIMUAa30Ta

33 docdop. Okcug dochopa (V) u pocdhopHas kucaora, puznyeckre U XUMHUUeCKUe CBONCTBA, 1
MoJlyueHue

34 HVcnonb3oBanue dhocdaToB B KaueCTBe MUHEpaIbHBIX yA00peHuH. 1
3arpsi3HeHWe NPUPOHOM cpefibl hochaTamu

35 Yrnepoa, pacipocTpaHeHue B MPUpPoOZe, hr3nueckre U XUMUUYeCKre CBOMCTBA 1

36 Okcufpl yriepoga, ux prusndeckre U XUMUYeCKHe CBOMCTBA. JKOJIOTMUYecKye Mpob/ieMbl, CBsizaHHble | 1
¢ okcugowm yraepoga (IV)

37 YrosibHas KUC/I0Ta U eé cov 1

38 [MTpakTrueckast pabota Ne 4 o Teme "Ilosyuenue yriaekucnoro ra3a. KauectBeHHasi peakiysi Ha 1
KapboHaT-uoH"

39 [TepBOHauabHBIE TTIOHATHS 00 OPraHUYeCKUX BeIeCTBaX Kak O COeJUHEHUSIX YTiepoa 1

40 KpemHuii u erocoejiHeHuUs

41 [TpakTrueckasi pabota Ne 5. PeltieHre 5KCITepUMeHTa/IbHBIX 3aZiau 110 TeMe «BakHeliIre HeMeTa bl
U UX COeJJMHEeHUs»

42 KontposnbHast paboTa Ne3 ro Teme «BakHeliIrie HeMeTasTbl M KX COeIMHEHHS» 1
Pazgen 3.MeTa/l/ibl 4 UX COeAUHEHHUS 20 yacos

43 OO611ast xapakTepyuCcTUKa XMMAYeCKUX 3/IeMeHTOB — MeTasyioB. MeTajuindeckas CBsi3b U 1
MeTaJl/InuecKasi KpUcTaainyeckas penétka. PusnuecKkrecBOMCTBaMeTauioB

44 XuMunyeckKre CBOMCTBA METa/IZIOB. DIEKTPOXUMUUECKUN Psifi HAalIPSDKeHUN MeTaslJIoB 1

45 O6mmue crioco6bl mostyueHrs: MeTa/uioB. CriiaBbl. BerurcieHust 10 ypaBHEHUSIM XUMUYeCKHX 1

peakLyid, eC/I OJJVH U3 peareHTOB COJEeP>KUT MpUMecH




46 [ToHnaTue o KOppoO3uMMeTalIoB 1
47 IIlesrouHbIEMeTAIIb 1
48 OKcubl U TUAPOKCUBI HATPUS U KaJTUst 1
49 [[TeiouHO3eMeTbHBIE MeTasl/Ibl — KabL[Ud U MarHUM1 1
50 BakHelillvecoeJUHeHUSIKA/IbLIUS 1
51 O06o06111eHMe ¥ cUCTeMaTH3al[UsI3HaHUN 1
52 JKécTKoCTh BOZIBI ¥ CTIOCOOBI €€ yCTpaHeHust 1
53 [TpakTrueckast pabora Ne 6 110 Teme "JKECTKOCTb BO/IbI U METO/IbI €€ yCTpaHeHus" 1
54 AnroMuHMI 1
55 AmdoTepHbIe CBOMCTBA OKCH/a U TUIPOKCH/A 1
56 Keseso 1
57 Oxkcuppl, rupokcuzbl U conu kenesa (I1) u xxenesa (I11) 1
58 O06o0611eHre ¥ cCTeMaTH3al[ysl 3HaHUH 1
59 » IIpakTueckasi pabora Ne 7. PerieHne sKkcrieprMeHTaNbHBIX 33/1a4 110 TeMe «BakHeliie Metannsl | 1
Y UX COe/INHeHUsI
60 BeruricieHusi 1o ypaBHEHUSIM XMMHUUECKUX PeaKLi, eC/Ti OUH U3 PeareHTOB JJaH B U30bITKe WK 1
COJZIepP>KUT NIpUMecH. BrIurcieHnss MacCoOBOMW [J0/IM BbIXO/|a POAYKTa PeakLiuu
61 O06o006111eHMe ¥ cCTeMaTH3al[ysl 3HaHUH 1
62 KontponbHast pabora Ned 110 Teme «Ba)kHeliIie MeTaslTbl U KX COeIMHEHUSI» 1
Pazpgen 4.XuMus U oKpy:Kawujasi cpeja 6 yacoB
63 BerjectBa 1 MaTepuasibl B IOBCEHEBHOM JXU3HU UeI0BeKa 1
64 XuMunyeckoe 3arpss3HeHre OKpYsKarolei cpesibl 1
65 PoJib XUMUM B pellieHnH YKOJIOTHUeCKUX TTPob/ieM 1
66 Pe3epeHbIii ypok. O600IIIeHHe U CUCTeMaTH3aLysl 3HaHUH 1
67 Pe3epBHbIi ypok. O000IIIeHMe U cCCTeMaTH3allys 3HaHHH 1
68 Pe3epBHbiii ypok. O600IIeHNe U CUCTeMaTh3aLysl 3HaHUH 1

TEMATHNYECKOE (IIOYPOUYHOE) INTAHUPOBAHUE

8 -9 K/1acchl




Ne | HaumeHOoBaHMe KoinuyecTBo Bupab! fesarenbHOCTH 0P JeaTe/IbHOCTb yuMTe/Is C
n/ | pa3faesioB U TeM 4acoB yueToM MporpamMmmMsbI
N | NporpaMMsI Bc | Kon | IIpa BOCIIUTAHUA
ero | TpO | KTH
JIbH | 4ecK
ple | ue
pa6 | pad
O0Thl | OTBI
1 IIpegmeT X¥MHUH. 1 0 0 PackpbiBaeT cMbIC/T U3y4yaeMbIX LeHHOCTH HAY4YHOI'0 IT03HAHUA
Ponb xumMuu B )KU3HU o
TIOHATHUM — BOCIIUTaHWe CTpeMJIeHHUs K
yesioBeka. Tesa u
BellleCTBa BricTpauBaeT pa3BépHyThIe Mo3HaHWIO cebsi U JApyrux
NUCbMEHHBIE U YCTHbIE OTBEeThI C JFOJ1eH, TIPUPOABI U 00IIecTBa, K
OropoU Ha UH(OPMaLUIO U3 T10JTy YeHUIO 3HaHUU
P opmany bubmoteka LIOK y ’
yuyeOHMKa U CITPaBOUYHBIX MaTepHra- https://m.edsoo.ru | KauecTBeHHOTO 00pa30BaHUsI C
/ff0d210c ;
JIOB, TPAMOTHO HCIIO/Ib3yeT Y4ETOM JINUHOCTHBIX UHTEPECOB
W3y4YeHHbIN NTOHATUUHBIN anraparT 1 0011]eCTBEHHBIX TTOTPeOHOCTEH.
Kypca XUMHU
2 [TonaTHe o MeTozmax 1 0 0 PackpeiBaeT poJsib XUMHHU B IIpHUPO/Je bubmoreka LIOK
MO3HaHUS B XUMHUHU o SKISHI Ye/IOBEKA. 68 CBS3h C https://m.edsoo.ru
? /ff0d227e
ApyrumMH Haykamu. Vicriosib3yeT rpu
BBITIOJTHEHHUM Y4eOHBIX 3a/laHH U B
npoLecce UCcaeA0BaTe/IbCKOU
JesATeIbHOCTH HayYHOIIOITYJ/IAPHYIO
JMTepaTypy XUMHUYeCKOr o
coZiep>KaHusl ,ClIpaBOUYHble MaTepu-



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e

asibl, pecypchl MIHTepHeTa

IIpakTHyeckas
pab6ora Ne 1
«[TpaBusa paboTsI B
nabopatopuu 1
MpUéMBbI 0OpalteHus ¢

CrnenyeT nipaBU/iaM TO/Ib30BaHUsI
XUMUUYECKOU MOoCyI0H U
snabopaTopHBLIM 000pyJOBaHUEM, a

Tak>Ke IMpaBW/IaM oOpaIljeHus C

nabopaTOpHBIM
obopyjoBaHHEM» XUMUUYECKUMU BellleCTBaMU B
COOTBETCTBUM C UHCTPYKLIUSAMH T10 Bubmoreka LHOK
https://m.edsoo.ru
BBITIO/THEHUIO MTPAaKTUUEeCKHUX paboT. /#£0d23dc
Pa3nuuaeT unCThIe BelleCTBa U CMeCH;
O/THOPO/IHbIEe U HEO/THOPO/IHbIe
cMecu. Mcriosie3oBaTh Mpu
BBITIOJTHEHUM Y4eOHBIX 3a/laHH U B
UuicTole BellleCcTBa U bubmoteka LIOK
cmecH. CriocoObl nponecce uccie0oBaTe/IbCKON https://m.edsoo.ru
pasfieienunst CMecen esATe/IbHOCTH Hay4YHO-TIOMY/ISIPHY IO /£f0d26ca
JIUTEepaTypy XUMUUECKOTO
cojiepyKaHUsi, CIIpaBOYHbIe
MaTepua’ibl, pecypchbl IHTEepHeTa
HpaKTHqECKaH HﬂaHI/IpOBaTB U MPOBO/JUTH Bubmmoreka HOK
pabora Ne 2 . https://m.edsoo.ru
«Pa3nenenue cMeceit XUMHUHIECKHN SKCITEPUMEHT 110 /ff0d28c8

(Ha mpyYMepe OUUCTKHU

HM3y4YE€HHWHKO WU OIMMCAaHHUKO

TPYAOBOe  BOCIIMUTaHHE —
BOCIIMTaHNWe YBa)KEHUs K TPYZLy,

TPYASILAMCS,

Tpy/a (CBOEro u Apyrux nwoje),

pe3yJ/ibTaTam

OpHeHTalsi Ha  TPYZAOBYHO

JesITeIbHOCTb, oIy YeHre
npocdeccuy, JTMYHOCTHOE
CaMOBbIpa)KeHHe B

MPOAYKTUBHOM,  HPaBCTBEHHO
JIOCTOMHOM TpY/ie B POCCHUHCKOM
ob1iecTBe, JNOCTIKEHHe
BBIIAIOIINXCST  Pe3y/IbTaTOB B
ripoeccroHaNbHOM

AedaTe/IbHOCTH,



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

NOBapeHHOU COJN)»

(puszmueckux, criocoboB

pas3zjesieHusi CMeceu BeleCTB.

6 [IpuMeHATH eCTeCTBeHHO- HayuHble | Bubmnuoreka LIOK
ATOMBI U MOJIEKY/IBI MeTogpl mosHaHMs (B TOM  uMCTe https://m.edsoo.ru
/ff0d2a6¢
7 XumMuueckue HabmoeHue, MOJIe/TMpOBaHue,
3/1eMeHTbl. 3HaK! bubnuoreka LIOK
5KCTIepUMEHT U OCHOBHbIE  Omepaluu
(cumBOBI) https://m.edsoo.ru
XUMHYECKUX MBIC/IUTE/ILHOM JleATe/TbHOCTH (cpaBHeHue, | /ff0d2be8
S/ICNICHTOB KJIaCCU(UKaLIYS)
8 bubmioTeka LJOK
ITpocTele U C/I0KHBIE )
BeweCTBa https://m.edsoo.ru
/ff0d2a6¢
9 Pasnuuath pusuueckue u
XUMHUECKHe SIBJIEHUST, OOBSICHATh UX
CYLIIHOCTb CTOUKH 3p€HMsI aTOMHO
ATOMHO- MOJIEKYJ/IIDHOI'O yUYeHUs. Bbubmoteka LIOK
MOJIEKY/ISIPHOE https://m.edsoo.ru
yueHue /f£0d2d50
OOBSACHATHCYITHOCTb(U3NYECKUXUXU
MHUEeCKUXSIB/IeHUNUCTOUKU3PEHUSIaTOM
HO- MOJIEKYJISIDHOTO YUeHUsI
10 | 3akKoH IOCTOSIHCTBA CocraBnsaTb HopMyJibl
cOCTaBA BELIECT. O61HapHBIXBEIeCTBII0BA/IEHTHOCTHUHOTIT
Xumuueckas bubmuoreka IIOK
dbopmya. peZiensTbBa/ieHTHOCTbIIO(OpMYyiaMBe https://m.edsoo.ru
BaneHTHOCTh aTOMOB /ff0d2eae
111eCTB
XUMHUUECKUX
3JIeMEHTOB
11 | OtHOCHUTeNbHAas [TpoBoAUT BbIUKC/IEHUS IO HOpMYyIaM bubmoteka LIOK

dTOMHAA MdCCd.

https://m.edsoo.ru

[[€HHOCTH HaYYHOT'0 MO3HAHUS
— BOCIMUTaHUE CTpeMJIeHUs K
Mo3HaHHIO Ccebs U JApYrux
NEofiel, TIPUPO/IBl U 0OIIeCTBa, K
MOy YeHU0 3HaHWUM,
KaueCTBeHHOT0 00pa3oBaHUs C
YUETOM JIMUHOCTHBIX WHTEPECOB

1 00IT[eCTBEHHBIX TIOTPeOHOCTEH.



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

OTtHocuTenbHasd

XUMHUUYeCKHX COE,Z[I/IHEHI/II‘;I " ypaBHEHUAM

/££0d323c
MOJIeKyJIsipHas Macca .
12 | Maccopas 1o/ XUMHUYECKUX peakiui
A bubmoreka LIOK
XUMUYECKOI 0
S EMEHTA B https://m.edsoo.ru
/££0d350c
CcoeIMHeHUU
13 | KommuectBo Bbubmoteka LIOK
BelllecTBa. Mo/b. https://m.edsoo.ru
MonsipHasi Macca /££0d5230
14 Pa3znuuath prsnueckre U XMMHUUeCKUe
SIBJICHUSI.
dusnueckue U PackpsbIBaTh CMBIC/I U3yUaeMbIX bubmoteka LIOK
XUMUUEeCKUe SIBJIEHUS. . https://m.edsoo.ru
TMIOHATUU U 3aKOHOB U MPUMEHSTH
XuMHuecKasi peakLusi /ff0d37fa
S5TU MOHSATHSA TIPU ONTUCAaHWUM CBOUCTB
BeL[eCTB U UX MpeBpalleHui
15 IIpumMeHATH ecTeCTBEHHOHAayUHbIe
MeTO/Ibl [TI03HaHUs (B TOM 4uC/ie
HabroAeHue, Mo/JleTUPOBaHuMe,
SKCTIepUMEHT) U OCHOBHbIE
[TpusHaku 1 ycioBus bubmioteka LIOK
XUMHUECKUX DEAKTINH Tn(cpaBHenue, knaccudukams) g | A10d3al6 ff0d3a16
3yueHUsIBellleCTBUXUMUUeCKUXPeakKl]
unOnpeensTbIIPU3HAKUXUMHUUECKHU
XpeaKUUNY CJIOBUSIUXTTIPOTEKaHUS
16 | 3akoH coxpaHeHUs PaccraBiaTh KO3(p(pULIieHTb] B
P bpuny bubmioTeka LIOK
MaccChbl BeleCTB. o .
X MIUeCKe YPaBHEHUAX XUMUUECKUX peakLiui. https://m.edsoo.ru
/ff0d3b88
ypaBHEeHUsI
17 | Beluucienus [TpoBOUT BBIYMC/IEHUSI 110 (hOpMYyJIaM bubmoteka LIOK



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c

KOJINUeCTBa, MacChl
BelllecTBa 1o

XUMHUUYeCKHX COE,[[I/IHEHI/II‘;I " ypaBHEHUAM

XUMHUUYeCKHUX peaKL[I/Iﬁ

https://m.edsoo.ru

ypPaBHEHUSIM /££0d5708
XUMUYECKUX peaklui
18 KnaccuduipoBaTbXUMUuyeCKMepeaki]
UH(TIOYHCTYUCOCTaBypearupyoluxmuo
Opa3yIONUXCABEIIECTB).
Knaccudukarys
XUMHUYECKUX peakiuii bubmiorteka LIOK
(coemuHeHws, https://m.edsoo.ru
pa3oXKeHwus, /ff0d3f34
3amerrieHusi, obMeHa)
19 BricTpavBaTth pa3BépHyThIe MUCbMEHHbIE U
M. B. JIoMOHOCOB — YCTHBIE OTBETHI C OMOPOI Ha UH(OPMALIUIO
YHEHbI 13 yueOHMKA ¥ CTIPaBOYHBIX MaTepHasIoB, bubmoteka LIOK
SHLIUK/IOTIeIUCT.
O06o01eHMEe U rPaMOTHO MCII0JIb30BaTh U3yUeHHbIN hitps:/m.eds00.ru
/££0d40c4
CcUCTeMaTH3aLys N
o MOHSTUMHBIN annapaT Kypca XMMHU
3HaHUM
20 | KonrposbHas pabota
Nel mo Teme bubmoteka LIOK
«BerectBa u https://m.edsoo.ru
XUMUAYeCcKHe /££0d4290
peakiumn»
21 | Bo3gyx — cMechb XapakTtepr3oBaTh (OIMKCHIBAaTh) COCTAB bubmoreka [IOK | ieHHOCTH HAyYHOT'0 TTO3HAHUS
ra3oB. CocraB Bo3IyXa https://m.edsoo.ru | BOCTIHTaHHE CTpEMJICHHS K
BO31yXa. Kucnopog ’ /ff0d448e

— 3/IeMeHT Y IIPOCToe
BelectBo. O30H

MO3HaHWI0 Ccebs ™ JIpyrux



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

22 XapakTtepu3oBaTh (pr3UUYecKue U
Pusnueckne XUMHYECKHe CBOICTBA KMC/IOPO/a,
XMMUUYeCKre CBOMCTBA bubnuoreka IIOK
KUC/I0poza (peakuyun CpaBHMBATL peaKIM TOpeHus 1 https://m.edsoo.ru
OKHUCJIEHUs], TOPEHHeE). Me//IeHHOTO OKHC/IEHMSI. /£f0d4614
[TonsiTe 006 oKCcHgax
23 XapakTepu30BaTh (, CIOCOObI TIOTyUeHHUs
Crioco0bl 1ostyueHust
KHUCJIOpO/ia ero MpYMeHeHue U 3HaueHue B
KHC/I0po/ia B
1360 ETOA N bubnuoreka LIOK
. OMI:)ImJFeHHOCTH TIPUPO/Ie U JKU3HH Ue/oBeKa. https://m.edsoo.ru
D ' /f£0d497a
[IpumeHeHuve
KHCI0poZa
24 BeicTpanBaTh pa3BEépHyThIe MUCbMEHHbIE U
TeruioBoii 3dexT .
. YCTHBIe OTBeThI C ONIOPOM Ha MH(OPMaLHIO
XUMUYECKOH peakiuu,
TIOHATHE O 13 yueOHMKA U CIIPABOYHBIX MaTepPHUasIOB, bubmuoreka LIOK
TEPMOXHUMHUUECKOM . https://m.edsoo.ru
IPaMOTHO MCIOJ/Ib30BaTh U3yUeHHbIN
ypaBHEHHH, 3K30- U /££0d4790
9H/I0TePMUYECKUX TOHSATUIHBIN arrapaT Kypca XMMUAX
peakLusax
25 OOBSICHITD CYLTHOCTH 3KOJIOTHYECKUX 3K0J/I0rH4YecKoe BOCIIMTaHue —
Tornmo (HedTs,
yroyib U MeTaH). npo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM bubmoreka LIOK | dopmupoBaHre 3K0/I0rHUeCKOU
3arpsi3HeHUe BO3[yXa, BO3VXA https://m.edsoo.ru S OTBETCTBEHHOO
CTI0CO0OBI ero Ayxa. /ff0d4c4a YBTYPRL ’
rpeoTBpaLLeHUs] Oepe)xHOrO  OTHOILIEeHUsI K
26 | IIpakTHueckas CnenoBath nipaBuiaM 6e3omacHoii pabotel |  Bubmroteka [JOK | mprpoje, OKpy»Karolieii cpesie Ha
pabora Ne 3 o Teme https://m.edsoo.ru .
B 1abopaTOpYy MPU UCII0/Ib30BaHUM OCHOBe POCCHUNCKUX
«[Tonyuenue u /ff0d4ae2
cobupanue XUMHUUECKOH MMoCy/ibl ¥ 000pyJ0BaHuMs, a TPaJWLMOHHBIX Y XOBHBIX

KMCJI0PO/ia, U3yueHue
ero CBONUCTB»

TdKXKe TIpdBUIaM 06paH_[eHI/IH C rOproYruMu

HEHHOCTEﬁ, HaBbBIKOB OXPdHBI,



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

BeIlleCTBaMH.
[T1aHUpOBAThb U OCYIIECTB/ISATh Ha
MPaKTUKe XUMHUUECKHe IKCITEPUMEHTHI,
MPOBOZUTE HAO/FO/I€HYS, /1e/1aTh BBIBO/IbI
10 pe3y/ibTaTaM KCIIepUMEeHTa TPy
MIPOBE/IEHUH J1TaO0PaTOPHBIX OIBITOB U
MPaKTHUYeCKOi paboTHI.

BBIUKC/ISATH KOJTMUECTBO BEIeCTBa, 00BEM
rasa no ¢opMyJiam.

YuacTBOBaTh B COBMECTHOM paboTe B

3allnTHhI, BOCCTaHOBJ/IeHHUA

TIPUPO/IbI, OKPY KarolLei Ccpefibl;

rpymre.
27 PacKphIBaTh CMBIC/T U3yYaeMbIX TIOHATUN U
Bozopoa — snement TIPUMEHSITh 3T TIOHSTHS TIPU OTTMCAHUU bubmioTeka LJOK
Y TIPOCTOE BeLeCcTBO. )
HaxoxxgeHuve B CBOMCTB BellleCTB U UX MpeBpallleHU https:/m.edsoo.ru
A H PEBPAINEHMH. /££0d4dd0
rpupoze
28 | Dusuueckue u XapakTepr30BaTh (OMUCHIBATh)
XUMUUeCKHe CBOMCTBA . bubnmoreka LIOK
¢bur3nueckre U XMMUYeCKre CBOMCTBa
BOZIOpO/a. https://m.edsoo.ru
[TpumeHeHHe BO/IOpO/ia, pUMeHeHUe /£f0d4dd0
BOZOPOJA
29 bubmoreka LIOK
[ToHsATHE O KHC/I0TaX
1 COMsx https://m.edsoo.ru
/££0d50d2
30 | Cnoco06bl oyyeHust OnuceIBaeT Ccrioco0bl OMYYeHus], bubnuoreka LIOK
BOAOPOAA B BO/IOpO/ia BeruncisieT MOMSIpHY O Macc hitps://m.eds00.ru
naboparopuu AOPOA PHY y /££0d4dd0
31 | IIpakTHueckas BellleCTB; KOJIMUeCTBO BelllecTBa, 00bEM Bubmoreka LIOK
pab6ora Ne 4 110 Teme ra3a. MAcCy BertecTEa: TIDOBOLIT DACUETE] https://m.edsoo.ru
«[TonyuyeHue u ’ Y BeI » HPOBOAMT D /£f0d4£42

[€HHOCTH HayYYHOTr'0 MO3HAHUS
— BOCIMHUTaHUE CTpeMJIeHUs K
Mo3HaHHWIO Cebs U JIpYrux
NFofiel, TIPUPO/Ibl U 0OIIeCTBa, K
MOJTyYeHU0 3HaHWUM,
KauecTBeHHOT0 00pa3oBaHUs C
YyUETOM JTMUHOCTHBIX WHTEPECOB

1 00I1]eCTBEHHBIX MTOTPeOHOCTEH.



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

cobupaHue BO/IOPO/Ia,
U3yueHHe ero
CBOMCTB»

10 YpaBHEHUSIM XMMHYECKUX peaKLvn:

KOJ/IM4yeCTBad, 06’béMa, MdCChI BellleCTBa I1o

32 | MorsspHbIi 00BEM M3BECTHOMY KOJIMUECTBY, 00bEMY, Macce bubmioreka LIOK
ra3oB. 3aKOH DeATEHTOB M/ TIPOJYKTOB PeAKIN https://m.edsoo.ru
ABorajzipo ' /ff0d542e

33 | BeluncieHus o0béMa, Cnenyet npaBuiaM 6e30macHOM paboThI B
KOJTMUeCTBa Bell[eCTBa

H nabopaTopuy TIpY MCI0J/Ib30BaHUM bubmioreka LIOK
rasa 1o ero
. https://m.edsoo.ru
M3BECTHOMY XUMHUeCKOH ToCy/Ibl M1 000pY/J0BaHMS, a
KOJIMUeCTBY BellleCTBa /ff0d5520
TBY BEI TaK>Ke TIpaBU/IaM 00OpallieHust ¢ TOPIOYNMU
WM 00bEMY

34 Briuniciienus 06 b6MOB BeleCTBaMu B 6LITy. H]’IaHPIpyET )41
Ta308 10 ypaBHEHHIO OCYIIIeCTBJISIET Ha MPaKTHUKe XUMUUeCKHe Bubmiorexa LIOK
peakLii Ha OCHOBe https://m.edsoo.ru
3aKOHa 00BEMHBIX 9KCTIEPUMEHTHI, TIPOBOAMTH HAO/MIOIeHHS, /tf0d5708

35 OTHOLICHIN T'd308 JleniaTb BbIBO/IbI 110 pe3y/ibTaTaM
DusIgecKue i JKCIIepUMeHTa. Y4acTBOBaTh B Bu6moreka LIOK
XUMHUUeCKue CBOﬁCTBa COBMECTHOﬁ paGOTe B rpynne httDS://m.EdSOO.ru
BOJIbI /££0d587a

36 | CocraB OCHOBaHUM. XapakTepu3yeT (Qunyeckue u bubmoTeka LIOK
[Tousithe 06 . ) https://m.edsoo.ru

XUMHUUeCKHe CBOMCTBA BOJIbI, €€ POJib Kak
WMH/MKATOpax /ff0d59e2

37 | Bopa kak pacTBOpHUTeJIS B TIPUPOJAHBIX TIpOLeccax.

pacTBOPUTE/Ib.
CocTaB/isieT ypaBHeHHUsT XUMUUECKHUX

HacsiienHble 1 bubnuoreka LIOK

HeHachlllleHHbIe peakuuii ¢ yuactvieM Boibl. OObsicHsIeT https://m.edsoo.ru

pacTBophbl. MaccoBasi /f£0d5b40
CYIITHOCTb 9KOJIOTUYECKUX TTPO0IIeM,

JIOJIsI BelllecTBa B

pacTBope CBSI3aHHBIX C 3arpsi3HeHNeM TPUPOJHBIX

38 | IIpakTHueckKas bubmoreka LIOK

BOJI, CIIOCOOBI OUHCTKH BOJBI OT

pabora Ne 5 1o Teme https://m.edsoo.ru

«[IpuroroBnenue npUMecei, Mephbl [0 0XpaHe BOJ, OT /ff0d5eba

PacTBOPOB C



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
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onpe/ieIéHHOU
MacCCOBO# foJieit
PacTBOPEHHOIO
BellleCTBa»

3arpssHenus. [11aHupyeT 1 oCy1ecTBIATh
Ha MpaKTUKe XUMUYeCcKue SKCIIepUMEHTHI,
NIPOBOZAUT HabJIH0/ieH s, ieflaeT BbIBObI
T0 pe3y/ibTaTaM 3KCIleprMeHTa Ipy
TIPOBe/IeHrH J1Tab0pPaTOPHBIX OIMBITOB U

MPaKTUYeCKON paboTBhI.

39

KoHTposbHast pabota
Ne2 110 Teme
«Kucnopoza. Bogopon.
Bopa»

40

Oxcugpl: cocTas,
K/accuduKanus,
HOMeHKJ/IaTypa

41

[Tonyuenue u
XUMHUUEeCKHe CBOMCTBA
KUCJIOTHBIX,
OCHOBHBIX U
ambOTepHBIX OKCU/IOB

42

OcHOBaHMS: COCTaB,
K/accuduKanus,
HOMeHK/IaTypa

43

[Tonyuenue u
XUMHUECKHUe CBOMCTBA
OCHOBaHUI

44

Kucnorsl: cocras,
K/accuduKanus,
HOMEHK/IaTypa

45

[Tonyuenue u
XUMUUYECKHUe CBOUCTBA
KUCJIOT

46

Conu (cpegHue):
HOMEHKJ/IaTypa,
CrI0CO0OBI OJTyUeHHUS,

Knaccupuumpyet v3yuyaemble BelllecTBa
I10 cOCTaBy U cBorcTBaM. CocrasiisieT
(opMy/ibl OKCH/IOB, KUC/IOT, OCHOBAaHUH,
coJjieil ¥ Ha3bIBaTh UX M0 MeX/yHapOJHOMH
HOMeHK/atype. IIporHo3upyer cBoicTBa
BeIlleCTB Ha OCHOBE OOIMX XUMUUYECKHX
CBOWCTB U3yUYeHHBIX K/1aCCOB/TPYII
BeIleCTB, K KOTOPbIM OHH OTHOCSITCSI.
CocraBssieT MoJieKyJ/IsipHbIe ypaBHeHUsI
peakLyii, WUTIOCTPUPYIOLUX XUMUYeCKre
CBOMCTBA U CTIOCOOBI MOJTyYeHUsI BEIIeCTB
M3yUeHHbIX KJIaCCOB/TPYIIII, a TaKxkKe
MO/ITBEPIKAAIOIINX TeHEeTUYEeCKYHO
B3aMMOCBSI3b MeXXy HUMU. [Ipor3Boaut
BBbIUMCJIEHUS 110 YPaBHEHUSIM XUMUYECKUX
peakuui. [InaHUpyeT U OCyILeCTB/IATh Ha
MPaKTHKe XUMHUYeCKre SKCIIepUMEeHTHI,

TIPOBOAMT HAO/MIO/IeHNs, IeJlaeT BBIBO/IbI

bubmoreka IIOK
https://m.edsoo.ru
/f£0d6342

bubmioreka LJOK
https://m.edsoo.ru
/ff0d664e

bubmoteka LIOK
https://m.edsoo.ru
/ff0d664e

bubmiorteka LIOK
https://m.edsoo.ru
/ff0d67ca

bubnuoreka IIOK

https://m.edsoo.ru
/ff0d67ca

bubmoteka LIOK
https://m.edsoo.ru
/ff0dfee2

bubmioreka LJOK
https://m.edsoo.ru
/ff0dfee2

bubmoreka [IOK
https://m.edsoo.ru
/00ad9474
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https://m.edsoo.ru/00ad9474
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XUMUUYECKUe CBOUCTBA

110 pe3yJ/ibTaTaM 3KCIIepUMEeHTa IpUu

47 | IlpakTHuecKasi
TIpOBe/IeHUH JIabopaTOPHBIX OIBLITOB U
pabora Ne 6.
Pemenue [IPaKTAYeCKUX
P bubmioreka LJOK
5KCIepUMEeHTaTbHbIX )
387124 110 Teme https://m.edsoo.ru
/00ad9b7c
«OCHOBHBI€ K/1aCChl
HeopraHU4YeCcKux
COeIMHEHUI»
48 | T'eHeTMuecKasi CBS3b
e IACCAMI bubmioTeka LIOK
Hez)K'[lE};HI/IIIECKI/IX https://m.edsoo.ru
pratrse /00ad9a50
CcoeIMHeHUI
49 | OO6oOueHMEe U bubmoreka LIOK
CcHCTeMaTH3al[us https://m.edsoo.ru
3HaHUM /00ad9cb2
50 | KoHrponbHasi paboTa
Ne3 1o Teme bubmoreka LIOK
"OCHOBHBI€ K/IaCChl https://m.edsoo.ru
HeOpraHUuecKrux /00ad9ela
coeIMHeHU"
51 | IlepBbie NONBITKH PackpriBaeT CMbIC/I ITIepUOAUYECKOT0 LIeHHOCTH HAY4YHOI'0 [I03HAHHA
K/1aCCU(UKALIUU
XI/IMI/IH(?()ZKI/IXH 3aKoHa. OMMChIBAeT CTPOEHHE TaOJIUI[bI bubmoreka IIOK | — BocmuTaHue CTpeMJ/IEHUS K
https://m.edsoo.ru
snemeHTOB. [ToHsITHE «[lepuoauyeckasi cucTeMa XMUMHUUYeCKHUX 100ad9ffa MO3HAaHUIO Cebss U Apyrux
0 IpyIIax CXOgHbIX E— .
snemeHTOB [I.1I. MeHzieneeBa». JIFOZIeH, TIPUPO/IBI M 0011[eCcTBa, K
5IOMEHTOR A A /ieHl, IPHPOJL i ;
52 | Ilepuoguueckuii Mopenupyet CcTpoeHue aToma, [10JIyYeHUO 3HaHWUM,
3aKOH 1 SHepreTUYeCKUX yPOBHeU U MOAYPOBHEN Brbmor, :exa KauecTBEHHOT0 00pa30oBaHUs C
[Tepuognueckas OK
CHUCTeMa XUMHUYECKUX TPHY MMOMOLL[A PUCYHKOB, 3JIEKTPOHHBIX https://m.edsoo.ru | y4éTOM JIMUHOCTHBIX UHTEPECOB
snemeHTOB []. U. . /00ada52c¢ .
KOH(Urypaiuii ¥ 371eKTPOHHO- 1 0011[eCTBEHHBIX ITOTPeOHOCTEH.
MeHpeneeBa
53 | [lepuogpl, TpymIIbI, rpaduueckux Gopmys. [TosicHsieT bubmuoreka IIOK
TOATPYTIIbI https://m.edsoo.ru

¢bu3nyeckuii CMbIC/I TIOPSIIKOBOTO HOMepa,

/00ada52c



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
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54 | CrpoeHue aTOMOB. bubmoteka LIOK
CocTaB aTOMHBIX https://m.edsoo.ru
sinep. V3oTomnbl /00ada342

55 | Ctpoenue
3/1eKTPOHHBIX
000/104eK aTOMOB bubmioreka LIOK
3/1eMEeHTOB https://m.edsoo.ru
[Tepuoanueckoi /00adabbc
cucrems! /1. 1.

MeHeneeBa

56 | XapakrepucTtuka
XUMUUECKOT 0
3/1eMeHTa I10 ero Bbubmoteka LIOK
T0JIOXKEHHIO B https://m.edsoo.ru
[Tepuoguueckoit /00ada824
cucreme /1. W.

MeHeneeBa

57
3HaueHUe
[Tepuognuueckoro
3aKO0Ha [J11 pa3BUTHS bubmioTteka LIOK
HayKU Y MpakTUKu. [1. https://m.edsoo.ru
N. MeHpeneeB — /00ada96e
YUEHBIH, Ileflaror u
rpaXkJaHrH

58 | Pe3epBHbIM ypOK.

HUe U
?H?Tiﬁjmfaum Bubmmorexa [OK
N https://m.edsoo.ru
. /00adb33c
Bcepoccuiickas
rpoBepouHasi paboTa

59 | KoHrponbHasi paboTa bubmoreka [IOK
Ne4 1o Teme https://m.edsoo.ru
«CTpoeHue aToma. /00adb486

XumMmuueckas CBSI3b» /
Bcepoccurickas



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

npoBepoyHasi pabora

60 (?:Teﬁggﬁg;nuamnbﬂ bubnuoreka LIOK
S https://m.edsoo.ru
/00adaab8
3/IeMEHTOB
61 OripeziesiATh BUJ XUMHUUYECKOMW CBSI3U B bubmoteka LIOK
VoHHas xumuueckas
CES3E Coe eI, https://m.edsoo.ru
/00adac34
62 | KosaneHTHas bubnuoreka LIOK
ToJisipHasi XUMuyeckKast https://m.edsoo.ru
CBSI3b /00adaab8
63 | KoBaneHTtHas bubmoreka LIOK
HeToJIsipHast https://m.edsoo.ru
XUMHUYeCcKasl CBSI3b /00adaab9
64 Ncrmonb30BaTh XUMHUYECKYI0 CUMBOJIUKY bubmioreka LIOK
CreneHb OKUC/IEHUS [U1f COCTABTICHES (hOPMYJT BOITIECTS https://m.edsoo.ru
’ /00adae?8
65 | OxkucMTeNBLHO- 3JIEKTPOHHOTO OasiaHca peakIjuid. bubmoreka IIOK
BOCCTAHOBUTEJIbHbIE https://m.edsoo.ru
OmnpefiensTh CTeTNieHb OKUC/IeHUSI aTOMOB
peakiuu /00adb076
66 XUMHUUECKUX 3JIEMEHTOB IO opmyJ/iamM U
COCTaBJIATH (OPMYJIbl OMHAPHBIX
COeIMHeHUM M0 CTeNeH! OKUC/IeHUs
aTOMOB XUMUYECKHX 37IeMEHTOB.
OKUCIITE o Bbubmoreka LIOK
rpefie/isiTb OKUCTUTENb U https://m.edsoo.ru
POCCTANOBITEN BOCCTaHOBUTe/b. PaccTaB/siTh /00adb076
K03(hdULIMeHThI B CXeMaX MPOCThIX
OKHUCJ/IUTeTbHO-BOCCTAHOBUTE/IbHBIX
peakLii MeTo/IOM 37IeKTPOHHOTO0 OasiaHca
67 | Pe3epBHbIl YpPOK. bubmioreka LJOK
O06o061eHre U https://m.edsoo.ru
cUcTeMaTtr3alusi /00adb486



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

3HAHUU 110 TeEMe
«CTpoeHue aToma.
XuMunueckast CBSI3b»»

68 | Pe3epBHbIl YPOK.
0 6og EHI/IeyIE bubmioreka LJOK
CHCTeleIjaTma st https://m.edsoo.ru
aTsan /00adb33c
3HaHUU
[Teproanueckuii XapakTepu3yeT XUMAUYEeCKHe 3/1eMeHTbI L{eHHOCTH Hay4YHOTr'0 N03HaHMS
3aKOH. "
TepBBIX TPEX MEePUO/IOB, Ka/lus U KabLUs Ypok — BOCMWUTaHWE CTpeMJIeHUsl K
1 [epuopreckas P ) PHOADS: ! (myschool.edu.ru P
CUCTeMa XUMHUeCKUX 10 UX To/oKeHuto B [Tepuoanueckoi ) = Mo3HaHUIO Cebsi W JApYrux
anementos /1. 1. cucteme 1. I. MeHeneeBa JFOZIed, TIPUPO/IbI M 0011[eCTBa, K
MeHpeneeBa T A ) AACH, TIPMPOA - ’
3aKOHOMEepHOCTHU B Knaccudunmpyet 1 Ha3biBaeT [10JIyYeHH!0 3HAHUH,
M3MeHeHUH CBOMCTB Ypok
HeopraHuuecKue BelecTBa U3yueHHbIX KaueCTBEHHOTO 00pa30BaHUs C
2 XUMHUECKUX (myschool.edu.ru
3/IEMEHTOB TepPBbIX KaccoB. OMnuchIBaeT 001I1e XMMUYECKHe ) YUETOM JIMUHOCTHBIX UHTEpPEeCOoB
TPEX IMepuo/ioB o o
CBOMCTBA BelL[eCTB Pa3/IMYHbIX K/IaCCOB, 1 00111eCTBeHHBIX TIOTPeOHOCTeH.
Knaccudukauys u VYooK
HOMeHK/IaTypa MO/ITBEepPXK/1aTh CBOMCTBA NpUMepaMu ZPOK.
3 M P P P (myschool.edu.ru
HeOpraHUueCcKnux o
MOJIEKY/ISIPHBIX YPaBHEHUN XUMUUECKHUX )
Bell[eCTB
peakuuid. OnpegensieT BUJ, XUMUUeCKOU
CBSI3U U TUI KPUCTA/UTMYECKOU PEIIETKU
BelljecTBa. [IporHo3uyeT cBoCTBa
BuIbl XUMUUECKOi Bell[eCTB B 3aBUCUMOCTHU OT UX CTPOEHHUSI.
Ypok
4 CBA3H U THIIB BbicTparBaeT pa3BEpHyThle MUCBMEHHBIE U | (myschool.edu.ru
KPHUCTa/I/TUUeCKUX . )
peLIETOK YCTHBIE OTBETHI C OMOPOM Ha UH(OPMALIUIO
13 yueOHMKA U CIIPABOYHBLIX MaTepPHUasIOB,
rPaMOTHO UCMOJ/Ib3yeT U3yueHHbIN
MOHATUUHBIN afmapaT Kypca XUMHH
5 KoHTposbHast paboTa



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://lesson.academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d?backUrl=%2F04%2F09

Nel mo Teme
«IToBTOpEHUE U
yriay0/ieHre 3HaHUH
OCHOBHBIX Pa3/iesioB
Kypca 8 Kjacca»

Knaccudukaruys
XUMUUECKUX PeaKLvii

PackpbiBaeT CMBICT U3yUYaeMbIX MOHSATHI

YpoK

6 Y TIpUMEHsIeT 3TU NOHATUS NPU OMUCAHUU (myschool.edu.ru
T10 pa3/IUYHbIM )
TpU3HaKaM CBOMCTB BellleCTB U UX MpeBpallleHUM.
ITonsiTrie 0 ckOopocTH
N KnaccuduimpyeT xumudeckre peakLydu
XUMHUYECKOHN peaki[vu. Yook
[TonsiTme o T10 pa3/IMYHbIM [IPU3HAKaM. ZPOK.
7 (myschool.edu.ru
TOMOTeHHBIX U
YcTraHaB/vBaeT 3aBUCHMMOCTb CKOPOCTU )
reTeporeHHbIX
peakLusxX XUMHUYECKOM pPeakliy OT pa3/IMuHbIX
[ToHsaTHE O
(akTopoB. [IporHo3rpyeTt BO3MO>KHOCTH
XUMHYECKOM
PaBHOBECHU. MpOTeKaHWsl XUMUUeCKHX MpeBpallleHni B
®aKTOpbI, BUSIOLINE
pel, M pas/MyHbIX yCI0BUAX. Onpepesnsier
8 Ha CKOpOCTb
XUMUYeCKOHN peakLiuu OKHCJ/IUTe/Ib U BOCCTaHOBUTe/Ib B OBP.
Y TI0JIOKEeHre .
CocTaBisieT 3/IeKTPOHHBIN 6amaHC
XUMHUYECKOT0
paBHOBeCHs peakuyu. [Ipou3BOAUT BBIUKC/IEHHS 10
OxkucmirenbHo- XUMHUUYECKUM YPaBHEHHsIM. Y UaCTBYeT B Ypok.
9 BOCCTAHOBUTEJ/IbHEIE . (myschool.edu.ru
peaKLyn COBMECTHOH paboTe B Tape WiIu rpyTIe )
Teopus PackpriBaeT CMBIC/T U3ydaeMbIX TIOHATHH,
3/1eKTPOJINTUYECKOU Ypok
b a Tak)Ke CMBIC/T TEOPUM
10 | [muccoumalyu. (myschool.edu.ru
CurbHble U cyiabble 3J1IeKTPOJIMTUUECKOM AUCCOLUALIUH. )
3J1EKTPOJIUTBI
OObsICHAeT TIPUUYWHBI
VloHHBIe ypaBHeHUs JDOK
11 - yp 3JIEKTPONPOBOJHOCTHU BOAHBIX PACTBOPOB (myschool.edu.ru
peakuui
BeIIIeCTB, pa3/iMuaTh C/1a0ble U CHU/TbHbIE )
12 | Xwumuueckue Ypok



https://lesson.academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb?backUrl=%2F04%2F09

CBOMCTBA KHCJIOT U
OCHOBAaHUM B CBeTe
ripeicTaB/ieHui 00
3/1eKTPOJIUTUUYECKOM
JIACCOIHAIIN

13

Xymuueckue
CBOWCTBA CO/eu B
CBeTe Tpe/CTaB/IeHUI
00
3/1eKTPOJIMTUUECKOM
JYCcCcoLalyu

14

[TonsTre o ruaposivise
coJen

15

O06o0061eHre U
cUcTeMaTU3aLus
3HaHUU

16

[TpakTryeckas pabora
Ne 1. «Perenue
9KCIIePUMeHTa/IbHBIX
3a/1au»

371eKTposiiThl. CoCTaB/sieT ypaBHeHHUs
JuccoLaliy KUCTIOT, 1je/1ouel u cosne,
T0JIHbIE U COKpAIllEHHble HOHHbIe
yPaBHEeHUsI XMMUYeCKUX peakLii IOHHOTO
oOMeHa, KpaTKvie MOHHbIE YDaBHEHUsI
MPOCTBIX peakLvii TU/IpoJr3a CoJiei.
XapakTepusyeT 001ijiie XUMHUUecKue
CBOWCTBA Bell|eCTB Pa3/IMYHbIX K/1aCCOB Ha
OCHOBE TEOPHUH 3/1eKTPOIMTUUECKON
JIMCCOLMALIMY; TIOATBEP>KaTh CBOMCTBA
NpYMepaMy MOJIEKY/ISIPHBIX U MOHHBIX
yPaBHeHN XMMHWUYECKUX peaklyi. Peraer
5KCIiepUMeHTa/lbHbIe 3a/lauu 110 TeMe.
[TnaHupyeT U OCyILeCTB/IsIeT Ha MPaKTUKe
XUMHUYeCKHe 5KCIIepUMeHTbI, IPOBOJUT
HabmoieHys, ieylaTh BBIBO/[bI TI0
pe3y/bTaTam 3KCIieprMeHTa Ipy
MpOBe/ieHNH J1TabopaTOPHBIX OIBITOB U
npakTHueckux pabor. CiefyeT rpaBuiam
6e3omacHo paboThI B 1abopaTopuu mpu
WCT0/Ib30BaHUU XUMUUECKOW MOCYy bl U
obopyaoBanusi. [IpOBOAUT BBIUKC/IEHUS TIO
XUMHUYEeCKUM ypaBHEeHUsIM. YUacTBYyeT B

COBMECTHOH paboTe, BEICTPAUBAeT

(myschool.edu.

ru

)
YpoK

(myschool.edu.

ru

)

YpoK

(myschool.edu.

ru

)

Ypok

(myschool.edu.

ru

)

YpoK

(myschool.edu.

ru

)

YpoK

(myschool.edu.

ru

)
YpoK

(myschool.edu.

ru

)



https://lesson.academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/6cd047c3-b0e8-47a9-a6d5-c051c801c942?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/6cd047c3-b0e8-47a9-a6d5-c051c801c942?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/6cd047c3-b0e8-47a9-a6d5-c051c801c942?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/eb16803d-54e5-4f63-bc8e-93ecbdba0155?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/eb16803d-54e5-4f63-bc8e-93ecbdba0155?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/eb16803d-54e5-4f63-bc8e-93ecbdba0155?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/7314e9f1-d359-4671-b515-1eda85615713?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/7314e9f1-d359-4671-b515-1eda85615713?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/7314e9f1-d359-4671-b515-1eda85615713?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae?backUrl=%2F04%2F09

pa3BEpPHYyThIe MUCbMEHHbIE U YCTHBIE
OTBEThI C OMOPOM Ha UH(GOPMALIUIO U3
yueOHHKA U [PYyTUX UCTOYHUKOB

vHopMalyy, B TOM uMcie VIHTepHeTa.

KonTponbHast paboTa
Ne2 o Teme

Ypok
«ONeKTPOIUTHYeCKast
17 (myschool.edu.ru
JTUCCOLIAALIHS. )
XuMHUyecKkuepeak
B pacTBOpax»
OO1mas OOBsICHATD 00IIHe 3aKOHOMEPHOCTH B [{eHHOCTH HayYHOT0 IM03HAHUA
XapaKTepUCTUKa .
M3MeHeHHH CBOMCTB HEMeTaslyIOB U UX Ypok — BOCMWTaHWE CTpeMJIeHUsl K
rajioreHoB.
18 N (myschool.edu.ru
XuMuyeckue CoeJMHEHUI B Mpefiesiax MajibIxX MIepHUoI0B ) MO3HAHUIO Cebsi U JApYrux
CBOICTBa Ha IIpUMepe . .
x/10pa Y ry1aBHbIX noArpynn [lepuogyyeckoi nofiel, IpUpo/bl U 0011ecTBa, K
X10pOBOJOPO/I. CUCTEeMbI XUMHUYECKUX 37IEMEHTOB C T0JTyY€eHHI0 3HaHWH,
ConsiHast KMCJIOTa, , Ypok
y46TOM CTPOEHHSI UX aTOMOB. KauecTBEHHOTO 00pa30BaHUs C
19 | xumuueckue (myschool.edu.ru
CBOMCTBa, TI0/TyueHue, XapakTepu3oBath (pu3nueckue u ) YUETOM JIMUHOCTHBIX UHTEpPEeCOoB
rpUMeHeHue . .
XUMHUUEeCKHe CBOMCTBA MPOCTHIX BeLeCTB 1 00111eCTBeHHBIX TIOTPeOHOCTeN.
[pakTryeckas pabora
Ne 2 110 Teme rajioreHoB (Ha IpUMepe Xj0pa) U Ypok
20 | «[lonyueHue consiHOU myschool.edu.ru
y i CJIOJKHBIX BellleCTB (XJIOPOBOZOPO/a, (my
KHCJIOTEL, U3yUeHUe eé )
CBOMCTB» XJIOpH/Ia HATPHSI), CIIOCOOBI MX TTOTyUeHUs,
21 | BrruncieHus o Ypok

yPaBHEHUM
XUMHUUECKUX peakLny,
ec/Ii OJVH U3
peareHTOB [jaH B
130bITKe

TpUMeHeHre U 3HaueHue B TIpUpoJie U
JKU3HU yesioBeKa. OnpeJieniaTh XJI0pUJ-
VOHBI B pactBope. ITnanvnposars u
OCYILIeCTBJIATh Ha MTPaKTHUKe XUMUUeCKHe

SKCIIepUMEHTEI, TPOBOAWTH Ha6J'II-OAEHI/IH,

(myschool.edu.ru

)



https://lesson.academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20?backUrl=%2F04%2F09

JlesiaTh BBIBO/IBI 10 pe3y/ibTaTaM
9KCIIepMMeHTa MpU NPOBe/IeHUU
71abopaTOPHBIX OIBITOB U TIPAKTUYeCKUX

pabor.

22

O61as
XapakKTepuCTHKa
3/ieMeHTOB VIA-
TPYIIIIbI

23

AnnortporHelie
MOAU(UKAIIUM CepBhI.
HaxoxxzpeHue cepol 1
eé coeJMHEeHU B
TIpUpo/e.
XuMHuyeckue
CBOMCTBA Cepbl

24

CepoBogopoga,
CTpOeHue,
¢du3nueckre U
XUMHYEeCKHe CBOKMCTBA

25

Oxcugppl cepsl.
CepHas KUCII0Ta,
¢u3nueckre U
XUMHUUeCKHe
CBOICTBa,
TIpUMeHeHne

26

XumMuueckue
peakLyy, JeXxallye B
OCHOBe
MPOMBILIJIEHHOTO
criocoba ToJTydeHust
CepPHOU KUCJIOTHI.
XumMuueckoe
3arpsisHeHue
OKDY’Karolllel cpefibl

OOBsICHATD 00I1He 3aKOHOMEPHOCTH B
W3MEeHEeHUH CBOMCTB 371eMeHTOB VIA-
TPYMIIbI ¥ UX COeZIMHEHU C YUETOM
CTPOEeHUs UX aTOMOB. XapaKTepU30BaTh
(dbu3myeckre U XMUMUYeCcKre CBONCTBa
MPOCTOTO BellleCTBa Cephl U eé
coeJjJMHEHUU (CepoBOZOPOJa, OKCH/OB
cepbl, CepHOW KUCJ/IOTHI, Cy/Ib(aToB),
crioco0bl UX TIOy4YeHus], IPUMeHeHue U
3HaueHUe B MPUPOJEe U XKU3HU ueioBeKa.
OnpepensTb Hanuuue CyabpaT-uOHOB B
pactBope. OOBSCHATh CYIIIHOCTb
9KOJIOTUUECKUX TIp0obsieM, CBSI3aHHBIX C
riepepaboTKOM CoeZIMHeHNH CepbI.
[TnaHyrpoBaTth ¥ OCYIeCTBJIATh Ha
MPaKTHKe XUMHUUeCKre SKCTIepUMEeHTHI,
MPOBO/IUTH HAO/TIO/IeHus, ieflaTh BbIBOAbI

T0 pe3y/ibTaTaM 3KCIlepUMeHTa.

CnepoBaTh npaBu/iaM Oe3omacHoM paboThl

B nabopaTopuy TIpU KCI0/Ib30BaHUN

YpoK
(myschool.edu.ru

)

YpokK
(myschool.edu.ru

)

YpoK
(myschool.edu.ru

)

YpokK
(myschool.edu.ru

)

Ypok
(myschool.edu.ru

)

YpoK
(myschool.edu.ru

)

3K0/IOrHYecKoe BOCIIUTaHue —

(hopmupoBaHUe 3KOIOTHYECKON
KYJIbTYPBHI, OTBETCTBEHHOTO,
Oepe)XHOr0  OTHOIIEHUS K
MIpUpo/ie, OKPYKarolleit cpefie Ha

OCHOBe POCCUMCKUX



https://lesson.academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/11bd3e9c-746d-4818-b2bb-19c31cfde013?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/11bd3e9c-746d-4818-b2bb-19c31cfde013?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/11bd3e9c-746d-4818-b2bb-19c31cfde013?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/fd25ba95-73b0-44d5-9db8-0ce613a77ba5?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/fd25ba95-73b0-44d5-9db8-0ce613a77ba5?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/fd25ba95-73b0-44d5-9db8-0ce613a77ba5?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3?backUrl=%2F04%2F09

COoeMMHEeHHUSIMU CepbL

Brruvcienne
MacCOBOH J0/Iu

XUMHUUECKOH MOCy/Ibl ¥ 000pyJOBaHMSI.
[Tpou3BOUTH BHIUMC/IEHUS T10
XUMHUYeCKUM ypaBHeHUsIM. VICI10/1b30BaTh
TIPY BBITIOIHEHWH YUeOHBIX 3a/JaHni
TeKCThI yueOHMKa, CIIPABOYHbBIE

Matepuassbl (Ileproanueckyro cucremy

YpokK

27 (myschool.edu.ru
BbIXO/ld NPOAIyKTa XUMUYeCKUX siemMeHToB []. U. )
peaxkLumn
MeHenieeBa, TabUIy paCTBOPUMOCTH
KHCJ/IOT, OCHOBaHUI U COJiel B BOJie,
3JIEKTPOXUMUYECKUM Psifi HarpsHKeHUH
MeTaJI/IoB)
Ob1as OO6BsicHATH 00111e 3aKOHOMEPHOCTH B
XapaKTepUCTUKa .
U3MEHEeHUU CBOMCTB 3/IeMEHTOB V A-
snemMeHTOB VA-
A . . Ypok
rpynnbl. A30T TPYNIbl ¥ UX COeJUHEHUM C yUETOM
28 pym ’ Py A y (myschool.edu.ru
pacrpocTpaHeHue B
CTPOEeHUsI UX aTOMOB. XapaKTepU30BaTh )
npupoze, husnueckue
Y XUMUYeCKHe ¢bu3nUecKre U XUMHUUYeCcKre CBOMCTBa
CBOUCTBA TIPOCTHIX BeIlecTB a30Ta U ¢ocdopa 1 ux
AMMMaK, ero -
¢busnyeckue u coeIMHeHUM (aMMHakKa, CoJield aMMOHHUS, Ypok
29 | XUMHUUecKue o (myschool.edu.ru
o a30THOM KUC/IOThI, HUTPATOB, OKCH/Ia
CBOMCTBa, MOJ/IyueHre )
1 TIpUMeHeHre tdocdopa (V) u dhochopHOM KUCTOTHI,
IIpakTHyeckas
p docdaToB), crrocobbl UX MOTYUEHUS,
pab6ora Ne 3 110 Teme Ypok
30 | «IlonyueHue TprMeHeHHe U 3HaueHue B TIPUpo/ie U (myschool.edu.ru
aMMHakKa, U3ydeHue )
N JKU3HU YesioBeKa. OmpeiesiaiTh MOHbI
€ro CBOUCTB»
31 | A30THas KUC/IOTa, ed aMMOHUs U (hochaT-uoHBI B pacTBOPe. YpokK

¢busnyeckue u

(myschool.edu.ru

TPa/IUL[MOHHBIX Iy XOBHBIX
LIEHHOCTel, HaBBIKOB OXpaHbl,
3alUTBhl, BOCCTaHOBJIEHUSI

TIPUPO/bl, OKPY>KaroLlei Cpe/ibl;



https://lesson.academy-content.myschool.edu.ru/lesson/7cc90152-504c-44ba-9dd2-ab4f6b3c2d86?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/7cc90152-504c-44ba-9dd2-ab4f6b3c2d86?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/61b70096-859a-42a5-9f39-f6cce232476b?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/61b70096-859a-42a5-9f39-f6cce232476b?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/61b70096-859a-42a5-9f39-f6cce232476b?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/b7e6133e-4c01-4e2f-8888-64416de798d4?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/b7e6133e-4c01-4e2f-8888-64416de798d4?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/b7e6133e-4c01-4e2f-8888-64416de798d4?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806?backUrl=%2F04%2F09

XUMHUUeCKHe CBOMCTBA OOBSCHATD CYITHOCTh SKOJIOTHYECKUX )
Ncnonb3oBanu
CHO/b30BaRKNE ripo6JieM, CBSI3aHHBIX C HAXOXK/[€HUEM
HUTPATOB U COMeil
aMMOHMUSI B KaueCTBe coeMHeHU a3oTa U gocdopa B
o Ypok
MHHEpAIbHBIX OKpy>Katolteii cpefie. [lnanvpoBats u
32 | ynoOpeHuid. (myschool.edu.ru
XrMHYeckoe OCYIIIeCTBJISITh Ha MPaKTHUKe XUMUUeCKre )
3arpAsHERnE 9KCTIEPUMEHTbI, IPOBOJUTL HaO/IFO/IEHUS,
OKpY>Katollleld cpejibl
COeMHEeHUsIMU a30Ta Ae/1IaTb BBIBOJLI 110 pe3y/IbTaTaM
Pocop. Okeup 3KCIepyMeHTa NPy MpoBe/jeHUU
docdopa (V) u
6 . bubmoreka LIOK
(boc(bopHa;[ KUCJ/I0Ta, JIabOPAaTOPHBIX OIILITOB U IMPAKTUUECKOU
33 busMueckie 1 https://m.edsoo.ru
pabotel. CnejoBaTh NpaBUIaM /00adf68a
XUMUUeCKue -
CBOﬁCTBa, IoJIyuyeHue Oe3omacHoun pa6OTbI B na6opaTop1/H/I
Wcnonb30BaHue
tocdaroB B KauecTBe
MUHepPaIbHbIX bubmoreka LIOK
34 | ynoOpeHuid. https://m.edsoo.ru
3arpsisHeHUe /00adfc20
TIPUPOIHOM Cpefibl
dbocdaramu
Yrnepog, OO6mBsicHATH 00111e 3aKOHOMEPHOCTH B
acrpoCTpaHeHHe B . bubmoreka [IOK
pacripoctp HW3MEeHeHUY CBOUCTB 371eMeHTOB IVA- 1
35 | mnpupoge, pusnueckue https://m.edsoo.ru
Y XUMUYeCKre TPYNIbl ¥ UX COeJUHEHUM C yUETOM /00adfd9c
CBOVCTBA CTPOEeHUsI UX aTOMOB. XapaKTepU30BaTh
36 | Oxkcupgsl yriepoja, ux P - AP P bubmoreka LIOK
(busuyeckue u (bu3myeckre ¥ XUMUYeCcKre CBONCTBA https://m.edsoo.ru
XUMUUeCKUe /00adfebe
N MPOCTHIX BeIeCTB yrjeposa v KpeMHUS U
CBOMCTBA.
JKoJIoruyeckKue HX COeJMHEeHU (OKCH/OB YT/1epoJa,
1po6IeMbI,

CBsI3aHHBIE C OKCUZIOM
yryiepoa (IV)

yTOJIbHOU KUCJ/IOThI, KApOOHATOB, OKCH/IA

KpeMHUs, erMHHEBOﬁ KHCJ/IOTHI,



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://lesson.academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d?backUrl=%2F04%2F09
https://lesson.academy-content.myschool.edu.ru/lesson/7cc90152-504c-44ba-9dd2-ab4f6b3c2d86?backUrl=%2F04%2F09

37

YronbHag KUC/jI0Ta "
eé comm

bubmoreka IIOK
https://m.edsoo.ru
/00ae006¢

38

IIpakTHuecKas
pabora Ne 4 o Teme
"[TonyueHue
YIJIEKUCIIOTO rasa.
KauecTtBeHHas
peakiusi Ha KapboHaT-
HOH"

bubmioreka LIOK
https://m.edsoo.ru
/00ae027e

39

[TepBOHaUa/IbHBIE
MTOHATUSA 00
OpraHUuYeCcKuX
BeIIleCcTBaxX Kak 0
COeIUHeHUSX
yriaepoja

bubmioreka LIOK
https://m.edsoo.ru
/00ae054e

40

Kpewmnuii 1 ero
CoeJIMHeHUsI

bubmioreka LJOK
https://m.edsoo.ru
/00ae080a

41

IIpakTHyeckas
pab6ota Ne 5.Pertierue
JKCIepUMeHTaTbHbIX
3a/lay4 110 TeMe
«Baxnenmme
HeMeTaJl/Ibl ¥ UX
COoeJUHeHUs»

bubmoreka LIOK
https://m.edsoo.ru
/00ae0bf2

[{eHHOCTH HAayYHOT0 IM03HAHUA
— BOCIIUTAHUE CTPEMJIEHUS K
MO3HAaHUIO Cebss U Apyrux
NFofiel, TIPUPO/BI U 00IeCTBa, K
MOJIyYeHU0 3HaHWUM,
KayeCTBeHHOro o00Opa3oBaHUsl C
yUETOM JIMUHOCTHBIX MHTEPEeCOB

1 0011]eCTBeHHBIX NTOTPeOHOCTEH.



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

Ha MPaKTHKe XUMHUUECKHe SKCTIePUMEHTHI,
TIPOBOJJUThL HAO/IO/IEHUS, [1e/1aTh BHIBO/IBI
10 pe3y/ibTaTaM SKCIepUMeHTa TPy
TIPOBe/IEHNH J1TAO0PATOPHbIX OTMBITOB U
npakThuecknx pabor. CreoBaTh
npaBusiaM Ge3omacHoi paboThl B
nabopaTopuy MpH KUCTIO/Ib30BaHUH

XUMHUUEeCKOH MOCy/Ibl ¥ 000py/10BaHUS

KoHTposbHas
padora Ne3 1o Teme bubmoteka LIOK
42 | «Baxuelue https://m.edsoo.ru
HeMeTaJUlbl U UX /00ae0el8
COeJUHEeHUSI»
Oo6rast PackphbiBaeT CMBIC/T U3yUaeMbIX TIOHATHN U [IeHHOCTH HAyYHOT'0 MO3HAHUS
XapaKTepUCTHUKa
TIPUMEHSTb 3T MOHATHUS NIPYU OMUCAHUN — BOCIHUTaHWE CTpPEMJIeHUSl K
XUMUUeCKUX
3/1eMEHTOB — CBOWCTB BellleCTB U UX TpeBpaleHUi. Mo3HaHUIO Ccebsi U TUX
= bespall bubmioreka LIOK APY
MeTaJlIoB. o
43 OOmsicHsieT 00IIIIe 3aKOHOMEPHOCTH B https://m.edsoo.ru | yrogeit, mpupoasl U 00IIIeCTBa, K
Mertamyeckas CBs3b /00ae1156
Y MeTaJl/inuecKas VM3MeHeHUY CBOMCTB 3/IeMeHTOB-MeTa/l/ioB | — T0JTyYeHHUI0 3HaHUH,
KpHUCTa//In4yecKas . ,
c Y X COeJJMHEeHUM C YYETOM CTPOEHUS UX KaueCTBeHHOr0 00pa3oBaHUs C
peiéTka. ®usnyeckue
CBOWCTBA MeTasJIOB aTOMOB. XapaKTepu3yeT CTPOeHre YUETOM JIMUHOCTHBIX UHTEPEeCOB
XumMHnyeckue o
iy MeTaJIIOB, 001He (hr3uyecKre U 1 00111eCTBEHHBIX TIOTPeOHOCTEH.
CBOMCTBA METaJlJIOB. Bbubmoteka LIOK
44 | DneKTpoXUMUYeCKUU XUMHUUEeCKHe CBOMCTBA MeTaslIoB. https://m.edsoo.ru
s171 HallpsDKeHUH /00ael156
P#i/} Harlp XapakTepu3yeT 00I111e Crioco0bl
MeTaJlJIOB
45 O6wuwe crocobs! rosyueHus1 Metas/uioB. OnuceIiBaeT bubmoreka LIOK
TOTyYeHHs] MeTaslyioB. https://m.edsoo.ru
y CTI0CO0BI 3aIUTHI METAJITIOB OT KOPPO3HUH. P
CrninaBel. Beruncienus /00ael1278

10 YPaBHEHUSIM

Cnenyet npaBuiaM 6e30macHOM paboThI B



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

XUMHUUECKHX peakLny,
ec/Ii OJVH U3
peareHTOB COZIePIKUT
TIpUMecH

nabopaTopuy TIpY UCIT0J/Ib30BaHUM
XMMHUECKOH MOCy/ bl 1 000py/J0BaHMSL.
TTpOU3BOANTH BBIUKC/IEHUS T10
YPaBHEHUSIM XUMUUYECKUX PeaKIyii, eC/i

O/IVH U3 PeareHTOB CO/IePXKUT MPUMECH.

TToHATHe 0 KOPPO3UH YuacTBoBaTh B COBMECTHOjI pabote B mape | bHOmMoTeka LIOK
46 https://m.edsoo.ru
METa/IoB WM Tpymre. Vicrosns30Bath Npu /00ae14b?
BBITTO/THEHUH YUeOHbIX 3aZIaHUN TEKCThI
yueOHMKa
OOBsicHATH 00IIMe 3aKOHOMEPHOCTH B bubmoreka LIOK
47 | lllenouHble MeTaIbI N https://m.edsoo.ru
V3MeHeHW! CBOWCTB 3/1eMEeHTOB-MeTa/l/IoB
/00ae14b2
Okcugpl u Y UX COeJJMHeHHH B IPYIINax C yUéTOM bubmioreka LIOK
48 | TrUAPOKCUABI HATPUA U https://m.edsoo.ru
CTPOEHHSI X aTOMOB. XapaKTepr30BaTh
KaJlus /00ael5e8
[TTeslouHO3eMe bHbIe (r3ryeckre ¥ XUMUYeCKHe CBOMCTBA bubmoteka LIOK
49 | wmeTaIbl — Ka/lblui 1 https://m.edsoo.ru
. MIPOCTHIX BellleCTB MeTaljIoB U UX
MarHuu /00ael5e8
50 Baskueiinive coeIMHeHUM (OKCU/I0B, TUAPOKCH/IOB,
COCAMHEHNA KaTbLMA coJieit), Crioco0bl UX TTO/TyUeHHs,
O06o006mIeHue 1 bubmoteka LIOK
51 | cucTemaTH3aLUs NpUMEHEeHWE 1 3HaUeHHe B IpUpoJe U https://m.edsoo.ru
SHaHMH JKU3HU UesioBeKa. Y CTaHaB/IUBATh /0021886
JKECTKOCTh BOJBI U bubnuoreka LIOK
52 | crocobsbI eé NpUYMHHO-C/IE/ICTBEHHYIO CBA3b: CTPOCHUE | https://m.edsoo.ru
YCTpAHEHNA BEIeCTBA — CBOWCTBA — NPUMEHEHUEe — /00aelae8
IIpakTHyeckas
pabora Ne 6 1o Teme Ha NpUMepax M3y4aeMbIX BEIIeCTB. bubnuoreka LIOK
53 >KeCTK0C"T]’ BO/bI Pacro3HaBaTh C OMOLLBIO KauecTBeHHpx | NUDS:/m.edsoo.ru
MeTO/Ibl eé /00aelc64
ycrpanenus” peakLyii MOHbI METaJVIOB: MarHus,
54 | AmoMUHUN bubmoreka [IOK
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KaJIbLIUs, a/IFOMUHUS, LIUHKa, xKene3a (I1) u

https://m.edsoo.ru

/00aelc64
xenesa (I1I), megu (II). JokasbiBaTh
AwmdoTepHbIe (D), meau (ID). A bubmoreka IIOK
55 | CBOMCTBa OKCHIa U aM(doTepHbI XapaKTep OKCHIOB U https://m.edsoo.ru
TUAPOKCHAL TUAPOKCU/IOB aTFOMUHUS U LIUHKA AlaeldBG
AP A H ' bubmoteka LIOK
56 | JKeneso [11aHMpOBATh M OCYILECTB/ISTH Ha https://m.edsoo.ru
/00ae35e6
MpaKTUKe XUMUUeCKHe SKCIIePUMEeHTHI,
OKcuibl, TUIPOKCU/BI
57 | wcomu xene3a (II) u TPOBOAUTL HAO/MIO/IeHN s, ie/laTh BBIBOZbI
xenesa (1) T0 pe3y/bTaTaM 3KCIepuMeHTa Npy
O6o01ieHMe U pesy P P bubmoreka LIOK
58 | cucremarusaLys MIPOBe/ieHrH J1Tab0pPaTOPHBIX OIBITOB U https://m.edsoo.ru
3HaHUU /00ae3de8
npakTHueckux pabor. CreoBaTh
[TpakTryeckas pabora
Ne 7. Pewienue nipaBu/iaM Ge3oriacHoi paboThl B
3KCIIepUMeHTaIbHbIX bubmioreka LIOK
nabopaTopuy TIpY MCIT0J/Ib30BaHUM
59 | 3azmau 110 TemMe https://m.edsoo.ru
«Baxuelimme XMMHUUECKOH IMOCy/Ibl ¥ 000pyJ0BaHMUSI. /00ael1750
MeTaJl/Ibl ¥ UX
[Tpou3BOAUTE BBIUKC/IEHUS 110
COeJUHEHUSI»
BbIunc/ieHus 1o XUMHUUYECKUM ypaBHEHHUsIM. Y UaCTBOBAaTh B
YPABHEHUAM . COBMECTHOU paboTe B Tlape WIu rPyTITe.
XUMHUYECKUX peaklvy,
eC/i OfIVH U3 BricTpanBaTh pa3BEpHYyThIe TMCbMEHHbIE U
TeHTOB /IaH B o
PEareHTos Ad YCTHBIE OTBETHI C ONOPOM Ha MH(OPMaLKIO
60 | u30BITKe WK
COZIePIKUT TTPUMECH. 13 yueOHMKA U CIIPaBOYHBIX MaTepUaJsioB,
B]’IqHCHeVHHH rPaMOTHO MCI0/Ib30BaTh U3yUeHHbIU
MacCOBOU JJ0/I1
BBIXO/]a MTPOJYKTA MOHATHUMHBIN anmnapar Kypca XuMuu
peaxkLun
O06o0b6mienue 1
61 | cucremarusalus
3HaHUH
62 | KoHTponbHasi paboTa buboreka IIOK
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Ne4 110 Teme

«Baxneiimme https://m.edsoo.ru
MeTaJlIbl ¥ UX /00ae3f50
COeZIMHeHUsI»
BerriectBa 1 XapakTepu30BaTh POJib XUMHHU B JK0J/IOTHYECKOEe BOCITUTAHHE
t PAKTED P bubmoreka LIOK
MaTepHasbl B .
63 . Pa3/IMUHbIX cepax AesaTebHOCTH JTIO/IEH, https://m.edsoo.ru | — dbopmupoBaHue
TIOBCEJTHEBHOM >KU3HU 100264270
yesioBeKa OCHOBHbIe BellleCTBa U MaTepHuaJibl, - 9KOJIOTUUECKOU KYJIbTYPBHI,
XuMHUecKoe bubnuoreka IIOK
TIPUMeEHSIEMbIe B )KU3HU COBPEMEHHOTO OTBETCTBEHHOT0, OEpPe’KHOT0
64 | 3arpsiHeHuUe https://m.edsoo.ru
OKpY>Kalolllel cpefibl yernoBeKa. OOBSICHATD YC/IOBUS /00ae0d0a OTHOILIeHUS K [IPUpO/e,
0e30MacHOr0 MCIO/Ib30BaHMUS BEIECTB U OKpY>Kalolllel cpefie Ha OCHOBe
XUMHAYEeCKUX peaki[uii B ObITY. POCCUMCKUX TPaJUL[MOHHBIX
Posib xumunu B BiG OK .
pelieHny AHanu31poBaTh U KDUTUUECKHU OI[eHHUBaThb ubmorexa 11 JYXOBHBIX 1[eHHOCTeH, HaBbIKOB
65 S KOJIOIIUECKIX https://m.edsoo.ru
MHGOPMALIUIO O BIUSHUN /00adb33c OXPpaHbl, 3alIUThI,
nipobiem N
MIPOMBIIIIEHHOCTH, CeJTbCKOTO X035 CTBa, BOCCTaHOBJIEHUsI TIPUPO/IBI,
TPAHCTIOPTa U JIp. Ha COCTOSTHUE OKpY>Katolllel cpefibl.
OKpY>Karolllel cpefibl. YMeTh OKa3bIBaTh
MEPBYIO TIOMOII[b P XUMUUECKUX 0KOTaX
U oTpaBJieHusx. [I[pyHUMaTh yyacTHe B
Pe3epBHbI yPOK. .
p yP obcyXeHnn nmpobieM XUMHUUeCcKou 1 bubnuoreka IIOK
O06o0611eHNEe U
66 CUCTeMaTH3aLus 9KOJIOTMUECKOU HarpaBIeHHOCTH https://m.edsoo.ru
parsan P : /00ad9ch?2
3HaHUU
BbICKa3bIBaTh COOCTBEHHYO TTO3UILIUIO TIO
npobJieMe U Mpe/ijiaraTh BO3MOXKHBIE TTYTH
eé pelleHUs
Pe3epBHbIi1 ypOK.
060 g eHI/IeyI]jI) Bbubmoteka LIOK
67 CI/ICTeLI\I/-IIaTI/IEIa st https://m.edsoo.ru
i /00adf68a

3HaHUI
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Pe3epBHbIii yPOK.

O06006mieHve 1
cUcTeMaTU3als
3HaHUM

bubmoreka LIOK
https://m.edsoo.ru
/00adfc20
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