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INHOACHUTEJ/IbBHASA 3AITMCKA

[Tporpamma 1o XMMHM Ha YPOBHE OCHOBHOTO 0011iero o0pa3oBaHusi COCTaB/ieHa Ha OCHOBe TpPeOOBaHUH K pe3y/ibTaTaM OCBOEHHsSI OCHOBHOU
obpa3oBare/ibHON MporpaMMbl OCHOBHOTO 061jero obpasoBaHusi, npefcrasieHHbIXx B PI'OC OO0, a Takke Ha ocHOBe (hesiepasbHOM paboueit
IIporpaMMbl BOCITUTaHUS U C YUETOM KOHLIENLIMY TperojaBaHusi yuebHoro rpeamera «XuMus» B 0Opa3oBaTe/bHbIX OpraHusauysax Poccuiickoi
@enepaLviu.

[Tporpamma 1o XMMHM [@€T TpefCcTaBleHHe O ILie/sax, obiiell cTpaTerny o0y4yeHusi, BOCIUTAHMS M Pa3sBUTHsL 00yuaroL[UXCsi Cpe/jCTBaMU
yuebHOTO TpegMeTa, yCTaHaBIMBaeT o0si3aTelbHOe TIpEIMETHOe COZlep)KaHve, TpeflyCMaTpHBaeT paclipefiejieHde ero 1o Kjaaccam |
CTPYKTYpHpPOBaHHe 10 pasZiejiaM ¥ TeMaM MporpaMMbl 0 XUMUH, OripeierisieT KOJTMUeCTBeHHbIe U KaueCTBeHHbIe XapaKTepUCTUKU COZlepyKaHus,
PEeKOMEeH/IyeMYH0 TI0C/Ie/I0BaTeIbHOCTh U3YUYeHHsI XUMUHM C YUETOM MeXKITPeJMeTHBIX U BHYTPUTIPeMETHBIX CBsI3eH, JIOTMKKU yueOHOro Iporiecca,
BO3PACTHBIX 0COOeHHOCTel 00yuaroluxcs, OmpefesisieT BO3MOXKHOCTH IpeAMeTa /i1 peasu3alid TpeOOBaHHM K pe3ysibTaTaM OCBOEHHS
OCHOBHOU 00pa3oBaTe/IbHOM MPOrpaMMbI Ha YPOBHE OCHOBHOTO 0011jero 0Opa3oBaHus, a TakXe TpeOoBaHUM K pe3y/ibTaTaM 00yueHUsI XMMUH Ha
YPOBHe Liejieil u3yuyeHHUsi IpeJMeTa U OCHOBHBIX BHZIOB yueOHO-TIO3HaBaTe/lbHOM [iesiTellbHOCTU OOydarollerocsi o OCBOEHHI0 y4yeGHOro
CoZiep>KaHusl.

3HaHMe XUMHUHU CIY>XXAT OCHOBOH /711 (hOPMUPOBaHHS MUPOBO33peHHs 00y4Yarolerocsi, ero Irnpe/cTaBlieHUid O MaTepruasbHOM eJUHCTBe
MHpa, BaKHYIO POJIb UTPatOT (hOpMHUpyeMble XUMHeN Tpe/iCTaB/eHrsl O B3aMMOIIPeBPALLeHHsIX SHePruy U 00 3BOMIOLMH BeIleCTB B TIPUPO/iE, O
MyTSX pelleHus] T/I00aMbHBIX MPo0IeM yCTOWYMBOTO pa3BUTHS Ue/IOBEUECTBA — ChIPDHEBOM, SHEPreTHUYeCcKOM, IMHUIIeBOW W IKOJOTMUYeCKOM
6e3omacHOCTH, 1TPO6/IEM 3ApaBOOXPaHEHUsI.

V3yyeHne xumMuu:

CITOCOOCTBYET peayr3alid BO3MOXKHOCTeH [ijisi CaMOpPa3BUTHSI M (JOPMHUPOBAHUS KYJIBTYPhI JIMUHOCTU, €€ 0O0Iel W (PyHKIIMOHATbHOU
IPaMOTHOCTH;

BHOCUT BKJ/IaJi B ()ODMHDOBAHHE MBbIIIJIEHUS] U TBOPYECKUX CIIOCOOHOCTel O0OYyYarolMXcs, HaBbIKOB MX CaMOCTOSITENbHOW yueOHOMN
JleATeIbHOCTH, SKCTIepUMEeHTabHBIX M MCCIe[0BaTe/IbCKUX YMeHUH, HeOOXOAUMBIX KakK B TOBCEeJHEBHOW KU3HU, TaK U B NMPO(eCcCHOHaTbHON
[esITe/TIbHOCTY;

3HAKOMMUT CO Crel(prKoi HayyHOTrO MBILLUIEHUS], 3aK/1a/ibIBaeT OCHOBBI LeJIOCTHOTO B3IJIsila Ha eJMHCTBO NIPUPO/bI U UesloBeKa, sIB/IsSeTCs
OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHMU €CTeCTBEHHO-HAYUYHOW rPaMOTHOCTH 00YYarOIIXCST;

criocobcTByeT (hOpMUPOBAHUIO LIEHHOCTHOT'O OTHOIIEHUS K eCTeCTBeHHO-HayYHBIM 3HAHUSIM, K TPUPOJe, K YeJIOBeKY, BHOCUT CBOMW BK/Ia[ B
3K0JI0rnveckoe obpasoBaHue 00yYaroUXCs.

[aHHble HarpaB/ieHHWss B 00yueHMM XMMUM OO0ecCIieurBaroTCsl cCrielU(rKOl cofepkaHusi yuyeOHOro mpeiMeTa, KOTOPBIA SIB/IsSETCS
Tne/jaroruuecky alanTHpPOBaHHBIM OTpa)keHHeM 06a30BOi HAYKW XMMUY Ha OTpeZie/IEHHOM STarle eé pa3BUTHSL.



Kypc xviMuu Ha ypOBHE OCHOBHOTO o0Iero o0Gpa3oBaHHSI OPHEHTHPOBAaH Ha OCBOeHHE OOYUaroIMMHUCS CHUCTeMbl TepBOHAUaTbHBIX
TOHSITUN XUMUM, OCHOB HEOPraHWYeCKOW XUMHUU U HEKOTOPBIX OT/ZAE/IbHbIX 3HAUYMMBIX TTOHSITUN OpPraHU4ecKor XUMUH.

CTpyKTypa cCojiep)KaHusi TpOrpaMMbl IO XUMHM C(hOpPMHPOBaHa Ha OCHOBe CHUCTEMHOTO ToAxofa K eé wusyueHuto. CopeprkaHue
CK/1aJjbIBa€TCSI U3 CUCTEMbI TOHSATUM O XMMHUYECKOM 3/IEMEHTEe U BEIeCTBe W CHCTeMbl MOHATHH O XMMHUYeCKOH peakiuu. Ob6e 3TH CHUCTEMBI
CTPYKTYPHO OpraHM30BaHbI 110 MPUHLUITY MOC/e0BaTeIbHOI0 Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPe/CTaB/lIeHH Pa3HOr0 yPOBHS:

— aTOMHO-MOJIEKYJ/ISIPHOIO YYeHUs] KaK OCHOBBI BCEI'0 eCTeCTBO3HAHUS;

— Ilepuoguueckoro 3akoHa /1. I. MeH/esieeBa Kak 0CHOBHOT'O 3aKOHA XWMUU;

— YYeHHUs O CTPOEHUU aTOMa U XUMUYeCKOU CBSI3Y;

— Mpe/ICTaB/IeHUH 00 /IEKTPOTUTHUECKOM TUCCOIMALIMH BEI[eCTB B PACTBOpaX.

TeopeTuueckue 3HaHHS PaCCMAaTPUBAIOTCSI HA OCHOBE SMITMPUUECKU TO/TyYeHHbIX U OCMBIC/IEHHBIX ()aKTOB, pa3BUBAIOTCS TIOC/Ie0BaTeTbHO
OT OJHOTO YPOBHSI K [IPYTOMY, BBIMO/MHSAA (PYHKIUM OOBSICHEHWS W TIPOTHO3MPOBAHUSI CBOMCTB, CTPOEHHSI M BO3MO>KHOCTEH TPaKTHUeCKOTO
TIPYMeHeHMs U M0JIyYeHUsl h3ydyaeMbIX BeleCTB.

OcBoeHMe MporpamMMmbl TI0 XMMUK CITOCOOCTBYeT (hOpMUPOBAHMIO TIPe/ICTaB/IeHUsI 0 XUMUUeCKOM COCTaBJIsitoIel HayuyHOW KapTHHBI MUDa B
JIOTHKe eé CUCTeMHOM MPUPO/Ibl, LIEHHOCTHOTO OTHOIIIEHHsI K HAyYHOMY 3HaHHIO M MeTO/|aM I103HaHUs B Hayke. V3ydyeHre XMMHU MTPOUCXOUT C
TIpYBJIeUeHreM 3HaHUM 13 paHee U3y4YeHHBIX YueOHBIX rpeqMeToB: «OKpysKarommuyii Mup», «buosorusi. 5—-7 knaccei» U «Pu3mka. 7 Kiaace».

[Tpy W3yueHWM XUMHM TIPOMCXOAUT (OPMHPOBAHME 3HAHWK OCHOB XWMHUECKOW HAyKd Kak 00/1aCTM COBPEMEHHOI'0 eCTeCTBO3HaHUS,
NPAaKTUYEeCKON JeITe/TbHOCTU YesloBeKa M KaK OJHOrO W3 KOMIIOHEHTOB MHPOBOM KyJ/IbTYphl. 3azlada yueOHOro mTipeZiMeTa COCTOWT B
(hOpMHUPOBaHUY CHCTEMbBI XUMUYECKUX 3HAHUH — BaOKHEUIINX (AKTOB, TOHATHM, 3aKOHOB M TEOPETUUYECKHX TTOTIOXKEHUH, IOCTYITHBIX 000011[eHHi
MHPOBO33PEHUYECKOT0 XapaKTepa, si3blka HayKH, B TIPUOOIIEHHUHU K HayYHBIM METOZaM TO03HAHUS TTPY U3YUYeHHH BeIleCTB U XMMUUYECKUX Peaklvi,
B (OpMHPOBAaHUM U pa3BUTUM TI03HABATe/NbHBIX YMEHHWU M HUX TPUMEHeHUM B YyueOHO-TIO3HABaTe/NLHOM U yueOHO-HMCC/efoBaTeTbCKOM
JiesiTeTbHOCTU, OCBOEHUH TIpaBuJ1 Oe30racHOro obpallleHusi C BelljeCTBaMU B MTOBCeJHEBHOM »KHU3HHU.

[Tpu u3yueHNM XUMHHU Ha YPOBHE OCHOBHOTO 0011jero 0Opa30oBaHusl BaXKHOe 3HaueHUe TIpro0pesu Takye 11/, Kak:

— (opMUpOBaHUe WHTEJIEKTyaIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITE/TbHOMY TIPUHSTHIO
pellieHnH, CIIOCOOHOM ajanTHPOBAThCS K OBICTPO MEHSIOIIUMCS YC/IOBUSIM >KH3HU;

— HarpaB/IeHHOCTh O0yueHHWs Ha CHUCTeMaTH4yecKoe MpHOOIeHre 00yuaroImuxcss K CaMOCTOSITeIbHOW TI03HABaTeIbHOW JesTeNTbHOCTH,
Hay4YHBIM METO/]aM TT03HaHUs1, (POPMHPYIOLUM MOTUBALIMIO U pa3BUTHeE CITIOCOOHOCTEH K XUMHU;

— obecrnieueHre YC/IOBUH, CIOCOOCTBYHOLIMX TIPHOOpeTeHHI0 O0yJaroLMMHUCS OfbITa Pa3HOOOpa3HOM [edATe/IbHOCTU, TIO3HAHUSI W
CaMOTO3HaHUs1, K/IFOUeBbIX HABBIKOB (K/TFHOUEBLIX KOMIETeHI[1H ), UMEIOIIMX YHHUBepCaabHOe 3HaueHue /1Jisl pa3/IMUHbIX BUJOB AesTeIbHOCTH;



— ¢dopmupoBanye 001el GyHKIMOHAMBHOW U eCTeCTBeHHO-HayYHOM rPaMOTHOCTH, B TOM UKC/Ie YMeHHA 0OBSICHATh U OL|eHUBATh SIBJIEHUS
OKPY’KaloIllero MUpa, MCIO/b3Ysl 3HAHUS U OTIBIT, TTOJIyYeHHbIe TIPH W3yUeHWHd XUMWH, TIPUMEHSITh MX TPY pelleHuH 1pobsieM B MOBCeJHEBHOU
JKU3HU U TPYZO0BOM [leATeNIbHOCTH;

— ¢QopmupoBaHue y 0O0yYarOUIMXCS TYMAHHUCTUYECKUX OTHOIIEHWM, TOHWMaHUS IIeHHOCTU XWMHWUECKUX 3HaHWMA [/ BbIpabOTKU
9KOJIOTMYeCKH 1iesiecoo0pa3sHoOro moBefieHUss B ObITY U TPYZOBOM [eATe/IbHOCTH B Lie/sIX COXPaHEHMs CBOEro 3/0pOBbsl M OKpY’Karolei
TIPUPOJHOM CpeJbl;

— pa3BUTHe MOTHBAIUM K 00yueHMIO, CIIOCOOHOCTell K CaMOKOHTPOJIF0 M CaMOBOCIIMTAaHWIO Ha OCHOBE YCBOEHHs 0OIjeuesoBeuecKux
LIeHHOCTeld, TOTOBHOCTH K 0CO3HAHHOMY BBIOODY NMpOGH/Is U HAIIPaBIeHHOCTH AabHelIero o0yueHusl.

OO611ee UMC/I0 YacoB, OTBeEHHBIX [/ U3yUeHUsI XMMUHM Ha yPOBHE OCHOBHOTO 0011jero obpa3oBaHus, cocTaBssieT 136 yacos: B 8 kacce —
68 vacos (2 yaca B Hefie/0), B 9 Kiacce — 68 yacoB (2 yaca B Hejle/lio).



COJEPXAHUE OBYYEHUA

8 K/IACC

IlepBoHaya/IbHbIEe XUMHYECKHE TOHATHUSA

ITpegmet xvMuu. Ponb XuMKK B )KU3HU uyesioBeKa. XMMUs B crcTeMe HayK. Tena v BeljectBa. Pusnyeckre CBOKWCTBA BellleCTB. ArperatHoe
coctosiHe BelrlecTB. [ToHsiTHe 0 MeToZax 1M0o3HaHUs B XUMUM. UKCThle BelrjecTBa M cMecH. Crioco0bl pa3zienieHust cMeceii.

ATOMBI U MOJIEKY/Ibl. XUMHYeCcKHe 371eMeHTbl. CUMBOJIbI XMMUUYECKUX 3/1eMeHTOB. [IpocTbie U C10KHbIe BelljecTBa. ATOMHO-MOJIEKY/ISIPHOe
yueHue.

Xumnueckas: (popMysia. BaneHTHOCT aTOMOB XMMHUYECKUX 371eMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BeljecTB. OTHOCHTe/IbHAsI aTOMHast
Macca. OTHOcUTe/bHasl MOJIeKy/sipHasi Macca. MaccoBasi 10/l XMMUUeCKOT0 3/1eMeHTa B COeZJUHEeHUM.

KonnyectBo BemectBa. Mosib. MosisipHasi Macca. B3aumMocBsi3b Ko/iMuecTBa, MacChl M UMC/Ia CTPYKTYPHBIX eIMHUL] BelllecTBa. PacuéTsl 1o
(hopmysiaM XUMHUUYECKUX COeIMHEHUM.

du3nueckre U XUMUUeCKUe sIBJeHUs1. XUMHAYecKas peakLjys U eé Npu3HaKu. 3aKOH COXpaHeHHsl MacChl BellleCTB. XMMHUUeCKre YpaBHeHUsI.
Knaccudukaiys XuMruuecKUx peakiyii (CoeiMHeHUs], Pa3/IoyKeHHs], 3aMell[eHus,, 0OMeHa).

Xumuueckuti 3KcnepumeHm:

3HAaKOMCTBO C XMMHYeCKOHW MOCYZoH, MpaBwiaMu paboTbl B jsabopaTopuu U MpuéMamMu obOpalieHusi ¢ jgabopaTopHbIM 000py/10BaHKEM,
u3yuyeHre W omnucaHve (pr3nyecKUX CBOMCTB 00OpasljOB HeOPraHWYeCKWX BelecTB, HaO/mogeHne Gu3nyeckrx (TUIaBlIeHHe BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KWIMeHWe W KOHJeHCalusi BOJAbI) M XUMHUUeCKuMX (FOpeHuWe CBeud, IpOKaJvBaHHWe MeJHON IPOBOJIOKH,
B3aMMO/IefiCTBHEe Mejla C KWCJIOTOMW) sIBJIeHWH, HaOJIloZieHne W OmnKcaHWe TIPU3HAKOB IMPOTEeKAaHUs XMMHUYeCKUX peakiui (pas/iokeHHe caxapa,
B3aMMO/IeIICTBYe CEePHOM KHUCJIOTHI C XJIOpUAOM Oapus, pasnoxeHue rugpokcuzga Meau (II) mpu HarpeBaHud, B3aUMOjieHCTBUe >Keje3a C
pactBopom comu Megu (II), mu3yueHue crioco6GoB pasfiesieHust cMeceii: C TIOMOLIbIO MarHuTa, (GUWIbTpOBaHWe, BbIlapUBaHHe, AUCTHISLINSA,
xpoMaTorpadusi, MpoBefieHre OUMCTKU [T0BapeHHOM CO/y, HabJIIoieHre U orycaHye pe3y/bTaToB IPOBe/ieHHs OIIbITa, MUTFOCTPUPYIOLIEro 3aKoH
COXPaHeHHs1 MacChl, CO3/laHre Mo/iefieid MOJIeKy1 (I1apOCTepXKHEBbIX).

BaxHeliye npejcTaBuTe/ 11 HEOPraHUYECKUX Bell|eCTB

Bo3ayx — cmech rasoB. CoctaB Bo3fyxa. Kucnopos — ssiemeHT U npocToe BeljecTBO. HaxoxkzeHue Kuciopoza B npupoje, ¢pusnyeckue U
XUMUYeCKre cBoicTBa (peakuuu ropenusi). Okcuzbl. IlpuMeHenue kucsmopoga. CrocoObl TomyueHUsi KHCIOpoja B JiabopaTopuut U
MIPOMBIILIEHHOCTU. KpyroBopoT Kucsiopoza B npupoze. O30H — a/i/IoTporHas Mogu(pUKaLyst KUCI0poa.

TernsoBoit 3¢heKT xrMHUUYeCKOl peaklMM, TePMOXHMHUUeCKHe YpaBHeHHs], 9K30- U SHJ0TepMUUecKre peaklyd. TOMIMBO: yro/ib U MeTaH.
3arpsi3HeHHe BO3/lyxa, yCH/IeHHe TapHUKOBOro 3((eKTa, pa3pylleHre 030HOBOIO C/I0Sl.



Bopopog — sneMeHT u mpocToe BelllecTBO. HaxoskJeHue Boopojia B Ipupofe, ¢u3nueckde U XUMHUUeCKUe CBOMCTBa, NPUMeHeHHe,
criocoOsI ToTyueHust. KucioTs! v comm.

MonsipHblii 00bEM ra3oB. PacuéThl M0 XMMUYeCKUM ypaBHEHHSIM.

dusnyeckue CBOMCTBa BoAbl. Boja kak pactBopuTenb. PacTBopel. HacklleHHbIe M HeHachIlLeHHbIe pacTBOPHLI. PacTBOPUMOCTH Bell|eCTB B
BoZle. MaccoBasi [o/s BelllecTBa B pacTBope. XHMMHYecKue CBOWCTBA BOAbl. OcHOBaHus. Pojib pacTBOpPOB B IPUpOJe W B JKW3HU ueslOBeKa.
Kpyrosopot Bogbl B ipupoe. 3arpsisHeHue IPUPOAHbIX BoZ. OXpaHa U OUMCTKA MPUPOJHBIX BO,.

Knaccudukaiusi HeopraHuueckux coeavHeHnd. Okcugpl. Knaccubukaiusi OKcuoB: coseobpasyroimjyie (OCHOBHBIE, KHC/IOTHBIE,
amdorepHbIe) 1 Heconeobpa3syromue. HomeHKaTypa okcujoB. @u3nueckye U XUMHUYeCKe CBOMCTBA OKCHIOB. [TosyueHre OKCH/IOB.

OcHoBanus. Knaccudukaiysi ocHoBaHMA: 111671044 U HepaCTBOPUMbIe OCHOBaHUsl. HoMeHK/aTypa ocHOBaHUNA. Pu3nyeckre U XUMUUECKue
CBOMCTBa OCHOBaHWU. [To/ryueHne 0CHOBaHUM.

Kucnotsl. Knaccudukauus kucior. HomeHknatypa KUCI0T. Pusnueckrie U XUMUYeCKde CBOMCTBAa KUCIOT. Psij akThBHOCTH MeTanioB H.
H. beketoBa. [losiyueHune KUC/IOT.

Conu. HomeHknatypa coseil. @usnueckre U XuMU4eckue CBoMcTBa cojiell. [Tonyuenue cosei.

['eHeTHyeckasi CBsI3b MeX/y K/lacCaMyd HEOPraHUUeCKHUX COeJMHEeHUH.

Xumuueckuti 3KcnepumeHm:

KaueCTBEHHOE OTpeie/ieHre COZlepyKaHUs KUC/IOpo/ia B BO3/yXe, TIojlyueHre, coOupaHue, pacrio3HaBaHe W U3yueHWe CBOMCTB KHUCJIOPO/a,
HaO/ro/IeHre B3aMMO/IEMCTBUS BEI[eCTB C KHCJIOPOJIOM U YC/IOBUS BO3HMKHOBEHHWS] W TIPEKpallleHWs TOopeHus (Mo)kapa), O3HAKOMJIEHHE C
oOpa3ljamMy OKCHJOB U OMNKMCaHWe WX CBOKMCTB, TOJy4YeHWe, coOMpaHue, pacrio3HaBaHWe M U3y4yeHHe CBOWCTB Bogopoga (TropeHue),
B3auMO/IeficTBHe Boiopoa ¢ okcuzoM Meu (I1) (BO3MOXKHO MCII0/Tb30BaHUe BHIeOMaTepHrasioB), HabsmoaeHre 00pa3iioB BellecTB KOJIMUeCTBOM 1
MOJTb, MCC/IefIOBaHHe OCOOEHHOCTeH pacTBOPEHHSI BelleCTB C pa3/IMYHOM DPaCTBOPUMOCTBIO, TIPUTOTOBJIEHHWE PACcTBOPOB C OIpeJe/EHHON
MaccoBOM [J0o/feidl pacTBOPEHHOIO BeLeCTBa, B3aUMOJENCTBUE BOJAbl C MeTa/ulaMd (HaTpueM U KajblyeM) (BO3MOXXHO HCIO/Ib30BaHUe
BH/IeOMaTepUasoB), UCCiefoBaHe 00pa3lj0B HeOpraHMUeCKUX BellleCTB pa3/IMuHbIX K/IaCCOB, Hab/rojeHre U3MeHeH sl OKpaCKu WHAWKATOPOB B
pacTBopax KWC/OT W Lefioyeid, u3yuyeHre B3auMogeicTBusi okcuga menu (1) ¢ pacTBopoM cepHOM KUCIOThI, KACAOT C MeTasylaMH, peakLui
HeWTpa/n3alMy, T[OJyueHWe HepacTBOPUMBIX OCHOBAaHWW, BBbITECHEHME OJHOTO MeTa/yla [APYyTMM W3 pacTBopa COJM, pelleHue
9KCIIepUMEHTAJIbHBIX 3a/iau 0 Teme «BakHeuIe K1accbl HEOPraHUYeCKUX COeJUHEHUN».

Ilepuognueckuii 3akoH M Ilepnoguyeckas cucrema xumMudeckux 371emMeHToB [I. V1. MenpaeneeBa. CTpoeHue aTtoMoB. XuMHUecKas
cBfA3b. OKHC/IMTE/IbHO-BOCCTAHOBHUTE/IbHbIE PeaKIMU

[TepBble MOMBITKK K/1acCA(UKALIMA XUMUUECKUX 3/1eMeHTOB. [IoHsATHe O rpymmnax CXOHBIX 3/1eMEeHTOB (1Lie/I0YHble U 1eJI0YHO3eMe/IbHbIe
MeTaJsUlbl, TaJoreHbl, UHEePTHbIEe ra3bl). DieMeHThI, KOTOpble 00pa3yroT aMpoTepHble OKCH/IbI U TUAPOKCU/IBI.



[Teproguuecknii 3akoH. Ileprosnueckass cucrema xuMuueckux sseMeHToB [I. V. MenpeneeBa. KopoTkoneprosHas U JJIMHHOIIEPUOAHAS
¢opmbl [Teproanueckoli cuctemMbl XuMUueckux 3reMmeHToB [l. V. MenpeneeBa. [lepruosbl u rpymnbl. @r3nuyeckuii CMbIC/ MOPSAKOBOIO HOMepa,
HOMEPOB I1epro/ia U FPYIIILI /IeMeHTa.

Crpoenue atromoB. CocTaB aTOMHBIX sifiep. M30Torbl. OneKTpoHbl. CTpoeHre 37eKTPOHHBIX 000si0ueK aToMOB TepBbix 20 XUMUUeCKUX
snemeHTOB Ilepuosuueckoit cucrems! [I. V1. MenjeneeBa. XapakTepyuCTHKa XMMHUYeCKOrO 3/eMeHTa IO ero InoJjiokeHWro B Ilepuoguueckoit
cucreme /1. 1. MenzeneeBa.

3aKOHOMEpPHOCTH H3MeHeHMs pajuyca aTOMOB XMMHYECKHUX 3/1eMEHTOB, MeTa/UIMYeCKUX M HeMeTa/UIMYeCKMX CBOMCTB IO IpymnaM U
repuojam.

3nauenue Ilepropnueckoro 3akoHa U Ilepuogyueckold CHCTeMbl XMMHWYECKUX 3/IEMEHTOB /Il pDa3sBUTUSl HaykKu W mpaktuku. [1. U.
MeHpeneeB — yuéHbIM U Ipayk/IaHVH.

Xumunyueckas cBsi3b. KoBaneHTHas (M0/1sIpHast ¥ HEMOJIsIpHasA) CBSA3b. DJIEKTPOOTPULIATEIbHOCTh XMMUYECKUX 371eMeHTOB. VIOHHas CBSI3b.

Crernenb oxkuc/ieHHs. OKUC/IUTe/IbHO-BOCCTAHOBUTe/IbHbIe peakUuu. [lponjeccel OKWC/IeHUsT Y BOCCTaHOB/IeHUs. OKUCIUTeU U
BOCCTaHOBUTEJIU.

Xumuueckuti 3KcnepumeHm:

u3yuyeHre 00pas3LioB BellleCTB METa//IOB M HEMETa/I0B, B3aUMO/IeMCTBHe THPOKCHA [IMHKA C PACTBOPaMU KHCJ/IOT U 11{e/Ioueid, IpoBefieHHe
OTIBITOB, W/TFOCTPUPYIOLIUX ITPUMepbl OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIX PeakLiyii (ropeHre, peakljuy pas3/ioyKeHUsl, COeJUHEeHUs).

MesicnpedmemHble cesnsu

Peanm3aniyisi MeXITpeMETHBIX CBsi3eld MPU M3yUeHWH XWMHUM B 8 Kjlacce OCYIIeCTB/ISIETCSI Uuepe3 MCIO/Ib30BaHWe Kak OOIIMX ecTeCcTBeHHO-
HayUHBIX MOHSATHH, TaK U MMOHATUM, ABJISIOLUXCS CUCTEMHBIMU /151 OTZle/IbHBIX ITPeMeTOB eCTeCTBeHHO-HayYHOI'O L{UK/Ia.

OOmye ecTeCTBEHHO-Hay4HbIe TOHSTHS: HAay4HbIM (DaKT, THUTIOTe3a, TeOpHs, 3aKOH, aHalW3, CHHTe3, KiacCU(UKarys, TepruoAUIHOCTb,
HaOsrofieHre, SKCIIepUMeHT, MO/le/IMpOBaHue, U3MepeHye, MO/ieTb, SIBJIeHHe.

du3nka: MaTepusi, aTOM, 3/IeKTPOH, MPOTOH, HEUTPOH, WOH, HYK/IWJ, U30TOIbl, PaJUOaKTUBHOCTb, MOJIEKYJa, J1€KTPUUECKUM 3apsf,
BeIL[eCTBO, TeJ0, 00BEM, arperaTHoe COCTOSIHHE BeIL[eCTBa, ra3, (u3nueckie BeJIMUMHbI, eWHULIBI H3MepeHus, KOCMOC, TUlaHeThl, 3B€371bl, CosHLe.

Buonorus: gpoTtocunTes, apixanue, buocdepa.

['eorpadusi: atmocdepa, ruzpocdepa, MUHepasbl, TOPHbIe TIOPO/bI, M0JIe3Hble UCKOIaeMble, TOIJIMBO, BOJHbIE PECYDChHI.

9 KJIACC

BemecTBo 1 xXMMHu4Yeckasi peakius

[Tepriognueckuii 3akoH. [lepyuogrueckasi cuctema XuMuuyeckux semeHTOB [l. V. MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTU B
V3MEeHEeHW! CBOMCTB XMMHYeCKHUX 3/1eMeHTOB IepBbIX TPEX IepUOo0B, KaWs, KaJbLus U UX COeJUHEHHWN B COOTBETCTBUU C IOJIOKEHUEM
3/1eMeHTOB B [leprofnueckoli crctemMe U CTPOEHUEM UX aTOMOB.



CrpoeHue BelllecTBa: BHUAbl XWMHAYECKOW CBs3U. TUMbl KPUCTA/UIMUECKUX PeEIIETOK, 3aBUCMMOCTb CBOMCTB BelljeCTBa OT THIIA
KPUCTa/JTMUeCKOU PelléTKU 1 BU/la XUMUUECKOM CBS3U.

Knaccudukaiuss 1 HOMeHK/IaTypa HeopraHMuecKWxX BellecTB. XHMMHUeCKHWe CBOMCTBA BeIeCTB, OTHOCSILUXCS K pa3/MuHbIM Kjaccam
HeopraHUuecKuX CoeJJUHeHUH, reHeTUUecKas CBsisb HeOpraHMueckux BellecTB.

Knaccudukarys XumruueckKnx peakLivi o pa3avyHbIM MIPU3HAaKaM (10 UKC/IY M COCTaBY yUaCTBYIOIIUX B peaKL[MU BeLIeCTB, [10 TeN/IOBOMY
3bdekTy, 10 H3MEeHEeHUI0 CTeleHel OKHCIeHWs XUMHYEeCKMX 37IeMEeHTOB, TI0 O0O0paTUMOCTH, II0 YYaCTUIO KaTaju3aTtopa). JK30- WU
SH/I0TEPMUYECKUE pPeakliiy, TEpMOXUMHUYEeCKre YpaBHEHUSI.

[ToHsATHE O CKOPOCTH XUMUUYECKOW peakiuu. [ToHsTre 00 00paTUMBIX U HEOOPATUMBIX XUMUYECKUX peaklusx. [IoHATHe 0 TOMOTeHHBIX U
reTeporeHHbIX peakuusx. [loHsATHe o KaTtanu3se. [IoHATHe 0 XMMUUECKOM paBHOBeCUU. DaKTOPhI, BAUSIOIIME Ha CKOPOCTh XUMUUYECKOUW peakLiy 1
T0/10)KeHe XMMHUUeCKOT0 paBHOBeCHS.

OKHCUTe/TbHO-BOCCTAaHOBUTE/IbHBIE  PEAKLUH, 3JIEKTPOHHBIA 0ajlaHC —OKUC/TUTeTbHO-BOCCTAHOBUTE/BHOM —peakiuu. CocTaBiieHue
ypaBHeHUM OKUC/UTeTbHO-BOCCTAHOBUTE/BHBIX PeaKLMii C MCTI0b30BaHWEeM MeTo/ia 37IeKTPOHHOr0 OasaHca.

Teopusi 3/1eKTPOJIMTUUECKOM AUCCOLMALMU. DJIEeKTPOJIMThI U He3/IeKTPOIUThl. KaTHOHBI, aHHOHBL. MexaHW3M [JWUCCOLMaLK BelecTB C
pa3IMYHbIMU BUJAMU XUMHUUeCKOo# cBsi3u. CremneHb Auccoranui. CUbHbIe U C1abble 371eKTPOJTUTHI.

Peakijun MoOHHOTO OOMeHa. Y C/IOBUSI TPOTeKaHWs peakKl[Mii MOHHOrO OOMeHa, TIO/Hble W COKpAllléHHble MOHHBbIe YpaBHEHWS peaKLUi.
CBoiicTBa KHCJIOT, OCHOBAaHWM W COJiell B CBeTe TIpe/CTaB/eHN 00 37eKTPOSUTUYEeCKON guccoiuanyy. KauecTBeHHbIe peaki[iM Ha WOHBI.
[TonaTue o rupponrse CoMen.

Xumuueckuil 3kcnepumeHm:

O3HaKOMJIeHHe C MOJe/IIMHA KPUCTaJIMUeCKUX pPeLIETOK HeopraHWuecKuX BeIecTB — MeTa/UIOB M HeMeTa/uloB (rpadura U anmMasa),
CJIO’KHBIX BelLeCTB (X/IOpWJA HaTpusi), UCCIe[0OBaHHe 3aBUCUMOCTH CKOPOCTM XMMHUECKOW peakiMd OT BO3[eHCTBUs pa3MUyHbIX (PAaKTOpOB,
VICC/IeJOBaHKe 3/IeKTPOIPOBOJHOCTH PaCTBOPOB BeLLleCTB, MpoLiecca JUCCOLMaly KUCIIOT, 11e/ioueli U cosieil (BO3MOKHO MCIOJIb30BaHUe BUJIE0
MaTepHuasioB), IPOBeieHHe OTIbITOB, WITFOCTPUPYIOIMX MTPU3HAKU MPOTeKaHUsI peakivii MIOHHOTro oOMeHa (0bpa3oBaHue 0cafika, Bblle/leHre ra3a,
oOpa3oBaHMe BO/ibl), OIBITOB, WUIIOCTPUPYIOILIUX TPUMEPhl OKHUC/IUTE/IbHO-BOCCTAHOBUTE/ILHBIX Deaklyii (TopeHWe, peakIMM pa3/ioKeHus,
coeJMHeHUsI), Pacli03HaBaHHe HeOPraHWUYeCKUX BelleCTB C MOMOILbI0 KaueCTBeHHBIX peakKlvii Ha MOHBI, pellieHre SKCIepUuMeHTalbHbIX 3a/1ay.

HemeTanibl 4 MX coe/JUHEHUSA

OOmiasi xapakTepucThKa rajsoreHoB. OcCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHble CTereHW OKucieHus. CTpoeHue W (u3Mueckue
CBOMCTBA MPOCTHIX BeIL|eCTB — rajloreHOB. XMMHUYeCKHe CBOMCTBA Ha MpyUMepe XJiopa (B3auMo/lefiCTBHe C MeTa/lllaMi, HeMeTa/lJlaMy, 11{e/louaMu).
XnopoBogopog. ConsHast KUC/I0Ta, XMMUYeCKHe CBOWCTBA, M0JyvyeHre, IpuMeHeHre. JleliCTBHe X/10pa U X/JI0POBOZOPO/ia Ha OpPraHU3M YeJioBeKa.
BakHeive x/10py/ibl ¥ UX HaX0X/eHre B TIPUPO/e.



OOmiasi xapakTepucTuka 371eMeHTOB VIA-rpymrel. OcoOeHHOCTH CTPOeHMsI aTOMOB, XapaKTepHble CTereHH OKucieHus. CTpoeHuwe u
(r3nyeckrie CBOMCTBA MPOCTHIX BeILeCTB — KUCA0POZA U Ccepbl. AJJIOTPONHbIE MOAW(UKALMM KUCI0POAA U cepbl. XMMUUYEeCKHe CBOWCTBA Cepbl.
CepoBoJiopoJi, CTpoeHue, (pu3nueckre M XUMHUYeckre cBOMCTBAa. OKCHbI Cepbl Kak MpeCcTaBUTeNN KHUCIOTHBIX OKCHZOB. CepHasi KHUCJIOTa,
(u3nueckrie U XUMHUUECKHe CBOWCTBA (00IMe Kak Tpe/ICTaBUTe IS Kacca KMC/IOT U crielidpuueckuie). XUMUUeCKre Peaki|H, JIeXalle B OCHOBe
NIPOMBILIJIEHHOTO Crocoba Mojy4yeHusi CepHOW KUC/IOThl. IIpuMeHeHre cepHOM KuC/IOThL. CO/IM CepPHOW KWCJ/IOThI, KaueCTBeHHasi peakliusl Ha
cynbdar-uoH. HaxoxeHue cepbl U eé coejliHeHU! B IpUpofie. XMMHUYeCKoe 3arpsisHeHre OKpY Karolleld cpe/ibl COeIMHEHUSIMU Cepbl (KUCTOTHbIE
JOXKIH, 3arpsi3HeHUe BO3/lyXa U BOJOEMOB), CIIOCOOBI ero MpeoTBpalleH sl

OOmiasi xapakTepucThka 31eMeHTOB VA-rpymnmbl. OcoOeHHOCTHM CTPOeHHs aTOMOB, XapakKTepHble CTeleHd OKHC/IeHHs. A30T,
pacrpocTpaHeHre B MpUpoJe, pusnueckrue U XMMUUecKre cBoiicTBa. KpyroBopor a3ora B mpupoze. AMMHAaK, ero (pusnueckue U XMMuuecKre
CBOMCTBA, MOy4yeHre U npuMeHeHne. Co/i aMMOHUS, UX (U3MUeCcKre U XMMUUecKue CBOMCTBa, MpuMeHeHWe. KauecTBeHHasi peakijisi Ha MOHBI
aMMOHUS1. A30THasi KMC/I0Ta, eé TIoyueHne, pru3ndyeckre U XUMUUeCcKre CBOMCTBa (00IMe KaK MpeACcTaBUTe s Kacca KAC/IOT U crieliuruuecKue).
Hcrionb30BaHWe HUTPATOB W COJled aMMOHHUSI B KaueCTBe MUHEpalbHBIX yA0OpeHHH. XWMHUYeCKoe 3arpsi3HeHHe OKpY)Karollel cpejbl
coefIMHEHUSAMU a30Ta (KUC/IOTHblE A0, 3arpsi3HeHUe BO37yxa, IMOYBbl M BOMOEMOB). dDocdop, amnoTponHsle Mogudukaumu ¢ocdopa,
dusnueckre U xumuueckue cBoiictBa. Okcup docdopa (V) u docdhopHas Kuciaora, ¢usmyeckde W XUMHUeCKHe CBOMCTBA, TMOJyueHUe.
Vcnonb3oBanue GocdaToB B KaueCTBe MUHEPAIbHbBIX Y00peHu.

O6miasi xapakrepucTvka 31eMeHTOB I[VA-rpymmbel. OcoOeHHOCTH CTpPOeHMsI aTOMOB, XapaKTepHble CTelleHH OKHC/eHUus. YTJepof,
aJIJIOTPOITHBIE MOAWGHKALIMKM, pacIpOCTPaHeHWe B TIpUpofe, (Gu3nyecKre W XUMHUYeCcKrde CBoMcTBa. Agcopbous. KpyroBopor yriepoza B
npupoze. OKcuzbl yriepoja, HUX (QuU3MueckMe M XMMHUUeCKHWe CBOWCTBA, [eHCTBMe Ha >KUBble OpraHu3Mbl, IOAy4YeHHWe U TIpMMeHeHHe.
OKoJsioruyeckyre nMpobsieMbl, CBsi3aHHbIe C OKCHoM yriiepoga (IV), rumoTe3a r/100a1pHOTO TIOTETJIEHHsT KIMMarTa, apHUKOBBINA 3QdeKT. YTobHast
KUC/IOTa U €€ Comu, UX (u3NyecKhe W XUMHUUYECKHe CBOMCTBa, ToJiyueHWe W TpuMeHeHWe. KadecTBeHHasi peakiysi Ha KapOOHAT-MOHBI.
HUcrnonb3oBaHue KapOOHATOB B ObITY, MeIMLMHE, TPOMBILIEHHOCTH U CeJIbCKOM XO3SHCTBe.

[TepBoHauanbHble TOHATHUS 00 OpraHMYecKUX BeljeCTBaX KakK O COeJUHEHMsX yryepoja (MeTaH, 3TaH, 3TW/IEH, alleTWIeH, 3TaHoJ,
TJIMLIEPUH, YKCYCHast KUCI0Ta). [IpupoiHbIe UCTOUHUKH YTJIeBOJOPOJ0B (Yro/b, IPUPOJHBIN Ta3, He(Th), MPOAYKTHI UX TepepaboTku (OeH3uH),
UX POJIb B OBITY ¥ NTPOMBILIEHHOCTH. [IoHsATHe 0 610/IOrMUeCcKH Ba)KHBIX BeIlleCTBaX: KUpaX, Oeskax, yrieBofax — v UX POJIM B )KU3HH UesioBeKa.
MatepuranbHOe eJMHCTBO OPraHWYeCKUX ¥ HeOpraHWYeCcKux CoeJMHeHNH.

Kpemunii, ero ¢pusnueckrie 1 XMMUUeCKHe CBOWCTBA, TIO/TyueHre v ipuMeHeHne. CoeinHeHUs1 KpeMHUs B iprpoge. OO01ye rpecTaBiaeHus
00 okcuge kpemuus (IV) u kpemHueBol kucioTe. CUIMKAThl, UX WCIIO/Ib30BaHUE B OBITY, B MPOMBIIIIEHHOCTH. BakHelne CTpoWTebHbIe
MaTepuasibl: KepaMHKa, CTeK/Io, LieMeHT, 0eToH, >keye300eToH. IIpobGieMbl 06e30MacHOTO WCIIO/B30BAaHUS CTPOWTEBHBIX MaTepHajioB B
TIOBCeZIHEBHOM JKU3HMU.

Xumuueckuti 3KcnepumeHm:



u3yueHre 00pa3lioB HEOPTaHWYeCKWUX BEIeCTB, CBOWCTB COJITHOW KHUCJIOTHI, TIPOBe/leHHe KaueCTBEHHBIX PeakI[Ui Ha XJIOPH/-UOHBI U
HaOJTr0/ieHre TIPU3HAKOB WX TPOTEKaHWsl, OTbIThI, OTpaKaroiiye (Gpu3ndyeckrie U XUMUYeCKHe CBOMCTBA rajloTeHOB U UX COeAWHEHHH (BO3MOXKHO
WCII0/Tb30BaHUE BUJeOMATepHaioB), O3HAaKOM/IeHHe C oOpa3liaMM XJIOpHOB (TajJOreHH/I0B), O3HAaKOMJeHHe C oOpa3laMu cepbl U eé
coefuHeHUsIMA  (BO3MOXKHO — WCTIO/Ib30BaHME — BHJeOMaTepyasoB), HaO/wofeHWe Tmpolecca OO0yrjMBaHWsS —caxapa TMof /JIeHCTBHEM
KOHLIEHTPUPOBAaHHOW CepPHOM KUCJIOThI, U3yUueHHe XUMHUUeCKUX CBOWCTB pa30aBieHHOW CePHOM KMCJIOThI, POBe/JieHre KaueCTBeHHOW peakluy Ha
cynbhaT-uoH U HabsroZieHre TIpU3HAKa €€ TMpOTeKaHWs, O3HaKOMJIeHHe C (H3WUeCKUMH CBOWCTBaMHU a3oTa, (ocdhopa M UX COeJUHEHHM
(BO3MO>KHO HCIIO/Ib30BaHWe BHeOMaTepuasoB), obpa3iiamMy a30THBIX ¥ (OCPOPHBIX yAOOpeHWi, MosiyueHue, cOOMpaHUe, pacrio3HaBaHUE U
M3yyeHHe CBOMCTB aMMMakKa, MpOBe/leHHe KauyeCTBEHHbIX peakliii Ha MOH aMMOHHUs U (ocdaT-uoH U M3yuyeHHe TMPU3HAKOB UX IMPOTEKaHUS,
B3aUMO/JIEUCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHMUJIOTBI C MeJbl0 (BO3MOXXHO WCIMOJb30BaHWE BHUEOMAaTepyasaoB), U3yueHWe Mojernen
KPUCTA/UTMUECKUX PEeIIETOK ajnMasa, rpadura, QysnepeHa, 03HaKOM/IEHHe C TIPOLIECCOM aficOpPOLM PaCTBOPEHHBIX BeIeCTB aKTMBUPOBAHHBIM
YIJIEM ¥ yCTPOMCTBOM TIPOTHBOTra3a, MoyueHre, CoOMpaHue, pacrio3HaBaHHe U M3yueHre CBOMCTB YIJIEKHC/IOTO ra3a, MpoBe/ileHre KaueCTBeHHbBIX
peakiiii Ha KapOboOHAT M CUIMKAT-MOHBI U U3yuyeHHe TPHU3HAKOB UX MPOTeKaHHsi, 03HAKOMJ/IeHHe C TPOAYKLMel CUIMKATHOW TIPOMBIIILIEHHOCTH,
pellieHre 3KCTiepUMeHTaIbHBIX 3a/lau 110 TeMe «BakHeMIle HeMeTa/l/bl U UX COeJUHEeHUSI».

MeTta/ibl ¥ X COeJMHEHUSA

OO11asi XapakTepUCTHKa XUMHUeCKHUX 37IeMEeHTOB — MeTas//IOB Ha OCHOBAaHWU WX TOJIOKeHUs: B Ilepuoguueckoil CHCTeMe XMMUYeCKHX
snemenToB [I. 1. MengeneeBa u crpoeHuss aromoB. CTpoeHue MeTa/ioB. MeTa/uiiueckas CB3b U MeTa//IMuecKass KpUCTa/l/inyeckas periéTka.
ONeKTpOXUMUYECKUI Psifi HamnpsDKeHWH MeTasuioB. PU3MUeCKWe W XUMHUECKHe CBOMCTBa MeTa/uioB. OOImiue crocoObl TOMyUYeHUsT METaslIoB.
[ToHsiTHe O KOppPO3WM METaslJIoB, OCHOBHBbIE CMOCOOBI 3amUThl WX OT Koppo3uu. CriaBbl (CTasb, YyryH, AIOPATFOMUHUM, OpOH3a) M HX
NpYMeHeHYe B ObITY U TIPOMBIIILJIEHHOCTH.

[MlenouHble MeTambl: MojokeHue B [leproguueckol cucrteMe XMMH4eckKux 3seMeHToB [I. . MeHpjeneeBa, CTpoeHMe UX aTOMOB,
HaxoX/eHre B rpupofe. Pusnuyeckue M XMMHUYECKHe CBOMCTBA (Ha mpuMepe HaTpus M Kanus). OKCUAbl U THAPOKCHJbI HAaTpUsl U Kaslusl.
[TpyMeHeHNe 111eJIOUHBIX META/IZIOB U UX COeJUHEHUM.

[[TestouHO3eMebHBbIE MeTa/l/ibl MarHUM M KaJbLMi: 1ojioykeHue B [leproanueckoil cucteMe Xxumudeckux ssneMmeHToB /1. V. MeHesneeBa,
CTPOeHHEe MX aTOMOB, HaxOXKJeHHWe B npupoje. ®usnueckre ¥ XMMUUECKHMe CBOMCTBA MarHWs W KaibLivs. BaxHeulne coefuHEHUs] KajbLUst
(oxcua, TUAPOKCH, comn). KECTKOCTE BOZBI M CITOCOOBI €€ yCTpaHeHWs.

Amomunui: nionokeHve B Ilepuoanueckod cucteme xummudeckux snemeHToB /I. V. MeHpeneeBa, CTpoeHHe aToMa, HaXOXX[IeHHE B
nipupozie. dusnueckue U XMMUUeCKre CBOMCTBA altOMUHUs. AM(OTepHble CBOMCTBA OKCH/Ia M TH/IPOKCH/A aTlFOMUHUSI.

Keneso: nonoxenue B Ileprosrueckoil cucreMe XUMHUUYeCKUX 3emMeHTOB [I. VI. MeHzeneeBa, CTpoeHHe aToma, HaxOKJeHUe B MPUPOJE.
dusnyeckre U XMMUUeCKre CBOMCTBa Kene3a. OKcuzpl, ruipokcuabl U conu xenesa (II) u xxenesa (I1I), ux cocras, CBOMCTBA U MOTyYeHHE.

Xumuueckuti 3KcnepumeHm:



03HaKOMJIeHHe ¢ 00pa3rjaMyu MeTa/lJIoB M CTJIaBOB, UX (PU3MUECKUMU CBOWMCTBAMMU, U3yUeHHe Pe3y/IbTaTOB KOPPO3UM MEeTa/I/IOB (BO3MOYKHO
WCII0/Ib30BaHUe BUJeOMaTepraioB), OCOOEHHOCTel B3aWMOJEWCTBUS OKCHJA KaibUs W HATpUs C BOJAOW (BO3MOXKHO WCIIO/Ib30BaHHE
BH/JieOMaTepuaoB), HWCCAeOBaHME CBOWCTB JKECTKOM BOJbI, I[poliecca TOpeHWs ’Kele3a B KWUCI0poZe (BO3MOXKHO MCIO/Ib30BaHUE
BH/leOMaTepuasoB), MPHU3HAKOB NPOTeKaHWsl KaYeCTBEHHbIX peaklMi Ha MOHbI: MarHusl, KaablLivs, a/JFOMAHUS, LIMHKa, xene3a (II) u »kenesa (III),
menu (II), HabmtoseHuMe M omnMcaHWe TPOLIECCOB OKpAILMBaHWS TUlaMeHW WOHAMU HATpUs, Kalusi U KajabLus (BO3MOXKHO MCII0/Ib30BaHUe
BH/leOMaTepUasoB), UccaeloBaHre aM(OTepHbIX CBOMCTB IMPOKCH/IA alFOMUHUS U THAPOKCUA LIUHKA, pelleHre SKCIeprMeHTalbHbIX 3a/au I10
TeMe «BakHelI11ie MeTaslibl U UX COeIUHEHUS».

XHuMHUA ¥ OKpYyKamlinas cpeaa

BerriectBa 1 MaTepuasibl B OBCeIHEBHOW YKU3HU UeloBeKa. be3omacHoe MCI0/Ib30BaHKe BeI|eCTB U XUMUUECKUX peakiuii B ObiTy. TlepBast
TIOMOLLb [TPY XMMUYECKUX 0KOrax U OTpaBJIeHUsIX.

XUMUYecKoe 3arpsi3HeHVe OKpy)Karollel cpeZbl (TpefenbHas [JOMyCTMMasi KOHLeHTpauusi BelecTB, ganee — I1JIK). Ponp xumuu B
peLIeHUH YKOJI0TUYeCKUX TIPoOsieM.

XumuuecKutl 3kcnepumeHm:

n3yueHre 00pa3loB MaTepHuasoB (CTEKJIO, CTJIaBbl METAJIOB, TTOJIMMepHbIe MaTepUarbl).

MesicnpedmemHble c8s3u

Peanu3aiiusi MeXXTpeIMETHBIX CBsI3ed MPU U3YUYeHWH XUMHU B 9 Kjlacce OCYIIeCTB/SIeTCS Yepe3 HCIO/b30BaHKe KakK OOIUX ecTeCTBeHHO-
Hay4YHbIX MOHATUM, TaK U MIOHATUM, SBJSIOIIUXCSI CUCTEMHBIMU [I/IS1 OT/Ie/TbHBIX MPeMETOB eCTeCTBEHHO-HAYYHOTr0 [IUKJIa.

OOmye ecTeCTBeHHO-Hay4Hble TOHSTHS: HAay4HbIM (DaKT, THUTOTe3a, 3aKOH, TEOpHs, aHalW3, CHHTe3, KiacCuuKarus, TepruoAUnIHOCTb,
HaOJr0jeHre, YKCIIePUMEHT, MO/[e/TMPOBaHue, U3MepeHre, MO/IeTb, SIBJIeHHe, ITaPHUKOBLIN 3 QeKT, TeXHOJIOTHsI, MaTepHaJIbl.

@dusuKa: MaTepusi, aTOM, 3JIeKTPOH, NMPOTOH, HEUTPOH, WOH, HYK/IWJ, U30TOIbl, PaJUOaKTUBHOCTb, MOJIEKYyJa, 3JeKTPUUeCKUW 3apsj,
TIPOBOJHUKH, TIOMYNIPOBOJAHUKH, [U3JIEKTPUKU, (DOTO3/IeMeHT, BellecTBO, Teno, 00BEM, arperatHoe COCTOsTHMe BeleCTBa, ra3, pacTBOp,
PacTBOPUMOCTb, KpUCTa//InyecKasi pelifTKa, CIylaBbl, (U3WUYECKHe BeJWYMHbI, eUHULIbI W3MepeHusi, KOCMUYeCKOoe MPOCTPaHCTBO, TJIAHEThI,
3B€371b1, CoTHIIE.

buonorusi: gortocuHTe3, AbixaHue, 6uocdepa, IKOCKUCTeMa, MUHepabHble yA00peHs, MUKPO3/IeMeHThbl, MaKpO3/IeMeHThI, MUTaTe/TbHbIe
Bell[eCTBa.

[eorpadusi: atmocdepa, rugpoctepa, MUHepasibl, TOPHbIe TIOPO/bI, M0JIe3HbIe UCKOTaeMble, TOTLJIMBO, BOJHbIE PECYDChHI.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA IIPOI'PAMMBI II0 XMMHWM HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JINMYHOCTHBIE PE3YJ/IBTATHBI

JINYHOCTHBIE pe3y/bTaThl OCBOEHMs MPOrpaMMbl OCHOBHOIO 001jero oOpa3oBaHus [JOCTUralOTCsl B XoJe 00yueHHss XUMHUU B e/IMHCTBe
yueOHON M BOCITUTATE/LHOM [1eSITe/IbHOCTH B COOTBETCTBUM C TPAAWLIMOHHBIMUA POCCHUICKUMU COLIMOKY/IbTYPHBIMU M yXOBHO-HPaBCTBEHHBIMU
LIeHHOCTSIMY, TIDUHATBIMH B O0OljecTBe MpaBWIaMH M HOPMaMH{ TIOBeJIeHUsI U CIOCOOCTBYIOT TpOLieccaM CaMOTIO3HAHUS, CaMOpPa3BUTHS U
COLMaMM3aLiy 00yYaroINXCS.

JINYHOCTHBIE pe3y/bTaThl OTPA)KAIOT TOTOBHOCTh OOYYAIOIIMXCSl PYKOBOJCTBOBATbCSI CUCTEMOU MO3UTHBHBIX [JEHHOCTHBIX OPUEHTAL[id U
paclIMpeHye OMbITa JeTelIbHOCTH Ha e OCHOBE, B TOM YHCJ/Ie B YaCTH:

1) naTpUOTHYECKOr0 BOCIUTAHHUSA:

L[EHHOCTHOT'O OTHOLLIEHUS] K OTeUeCTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U Hay4HOMY Hac/e[yto, TOHUMAaHUs 3HaueHUus XUMUUeCKOn
HayKU B KM3HU COBPeMEeHHOro 0011jecTBa, CriocOOHOCTH B/aZieTh JOCTOBEPHOU MH(OpMaLvel 0 epeZjoBbIX JOCTIKEHHUSIX U OTKPBITUSIX MUPOBOM
Y 0TeYeCTBEHHOW XMMMUH, 3aMHTePeCOBAHHOCTU B HAyUHbIX 3HaHHUSX 00 yCTpPONCTBe MUpa U 00111ecTBa;

2) rpaXkAaHCKOI'0 BOCIIMTaHUS:

npe/iCTaB/eHUs] O COLMA/IbHBbIX HOPMax U IMpaBUIaX MeX/IMUYHOCTHBIX OTHOLIEHWH B KOJIJIEKTMBEe, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B
001I[eCTBEHHO TIO/Ie3HOMU, yueOHOMCC/Ie[0BaTe/TbCKON, TBOPUECKOM M APYTUX BUAX [esiTe/TbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM
JieTeIbHOCTU TIPY BBITTOJTHEHUH YUeOHBIX, TI03HABATe/IbHBIX 3a/au, BBITIOTHEHUH XWMHUECKHX JKCIIePUMEHTOB, CO3/jaHUM yueOHBIX TTPOEKTOB,
CTpeM/IeHUs] K B3aWMOIIOHMMAaHHWI0 M B3aMMOIIOMOILM B TIpOLIeCcCe 3TOW yueOHOW /esTe/bHOCTH, TOTOBHOCTH OLIEHMBATh CBOE TIOBe/IeHWE U
MOCTYNKY CBOUX TOBApUILlel C O3ULIMY HPAaBCTBEHHBIX U MPAaBOBBIX HOPM C YY6TOM OCO3HAHUS MOC/IeCTBUM MOCTYNKOB;

3) leHHOCTH HaY4YHOI'0 MI03HAHUA:

MHUPOBO33peHYeCKre Tpe/CTaB/IeHrsl O BellleCTBe U XMMUUECKOW peakliMy, COOTBETCTBYIOIMe COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKd U
COCTaBJISAOLIe OCHOBY AJIs IOHMMAaHKS CYL{HOCTH HayUYHOM KapTUHBI MUPa, TIpe/ICTaB/IeHHsI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI TPUPO/IbI,
B3aMMOCBSI3SIX Ue/i0BeKa C IIPUPOJHOU CpeJioi, O PO/ XMWY B MIO3HAHUU 3TUX 3aKOHOMEPHOCTeW;

TI03HaBaTe/bHbIe MOTHBLI, HarpaB/ieHHbIe Ha IIO/lydeHHEe HOBBIX 3HAaHWW 10 XUMHM, HeoOxoaumble s 0ObsicHeHWss HabmroaeMbIx
TIPOLIECCOB U SIBJIEHUM, TI03HaBaTelbHOW, MH(POPMAL[MIOHHOM M UWTATe/JbCKOW KY/JIbTYpPhbl, B TOM UMC/Ie HABLIKOB CAMOCTOSTENILHON paboThI C
yueOHBIMH TEKCTaMH, CTIPABOYHOM JIMTePAaTyPOH, JOCTYITHBIMU TeXHUUeCKUMU CPe/ICTBAMU MH(OPMAL[MOHHBIX TEXHOJIOTH;

WHTepeC K OOy4YeHWIO W TI03HaHWIO, J/FO003HATE/NBHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K CaM00Opa30BaHUIO, TIPOEKTHOW W
UCC/Ie[j0BaTeIbCKOM [esITeIbHOCTH, K 0CO3HaHHOMY BbIOOpY HarlpaB/eHHOCTU U YPOBHsI 00yueHUs B ajibHe1eM;

4) ¢hopMuUpoBaHUs KYy/JIbTYPbI 3/[0POBbSI:



OCO3HaHWe IIeHHOCTU >KW3HHW, OTBETCTBEHHOTO OTHOIIEHWs K CBOEMY 3/I0DOBBIO, YCTAHOBKM Ha 3/I0POBbIM 00pa3 >KW3HHW, OCO3HaHHe
TIOC/IEICTBUA W HETpUSITHE BpeJHBIX TpHBbIUEK (yroTpeOsieHUs anKorosis, HApKOTHUKOB, KYPeHHs), HEOOXOAMMOCTH COOJIFO/IEHUS TIPaBUJI
6e3omacHoOCTH TIpHU 00OpaIlleHuH ¢ XUMUYeCKUMHU BeIleCTBaMH B ObITY U peasbHOM JKU3HY;

5) TPyAOBOr0 BOCIIUTAHUSA:

MHTepec K NPaKTUUeCcKOMy U3y4eHHI0 IIpodeccruii U TpyZa pas/IMuHOro pozia, yBakeHHe K TPyly U pe3y/bTaTaM TPYZOBOM [lesiTe/IbHOCTH, B
TOM UHC/Ie Ha OCHOBe TIpUMeHeHHs TMpeJMeTHbIX 3HAHWM I10 XMMHM, OCO3HaHHbIM BbIOOpP WHAVBUAYaJbHOM TpPaeKTOPHHU I1POJOJDKEeHUS
obpa3oBaHMsl C YUéTOM JIMUHOCTHBIX MHTEPECOB M CIIOCOOHOCTM K XUMHH, OOIeCTBEHHBIX MHTEPECOB M IOTPeOHOCTeH, YCIenHon
npoeCcCOHABHOM esATeTbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHHM, TOTOBHOCTh aJJalITUPOBATHCS B IPo(eCcCHOHAMbHOM Cpejie;

6) 5K0/10rMuecKoro BOCIIUTAaHHA:

9KOJIOTUYeCKH Liefiecoobpa3Hoe OTHOIIeHHe K TIPUPO/ie KaK NCTOUHHUKY >KM3HU Ha 3emsie, OCHOBe eé CyIIleCTBOBaHUsI, TOHUMaHWe [IeHHOCTH
370poBoro U Ge3omacHOro obpasa >KU3HH, OTBETCTBEHHOE OTHOLIEHHEe K COOCTBEHHOMY (M3MUeCKOMY U TICUXUYeCKOMY 3Z0POBbIO, OCO3HAHHE
LIEeHHOCTH COOJTI0/IeHus TIpaBU/1 6e30T1acHOTO TMOBe/ieHus TIPU paboTe C BeIeCTBAMH, a TAK)Ke B CUTYALSIX, YTPOXKAIOIIUX 3[J0POBBIO M YKU3HU
JIIOZIel;

CIIOCOOHOCTH TIPUMEHSITh 3HaHWS, TOoJyvaemble TPU HM3yUeHWH XUMHM, JJIs pelleHHus 3aflay, CBS3aHHBIX C OKpY’Karolel MpUpOJHOIt
Cpezioi, /ISl TIOBBILIIEHHUST YPOBHS 9KOJIOTHYeCKOW KY/IbTYPbl, 0CO3HaHUs I7100a/IbHOTO XapaKTepa 9KO0JIOTMYeCcKUX MpobsieM U MyTel UX pelleHus
MIOCPeJICTBOM METOJI0OB XHMMHH, SKOJOTMUYECKOrO MBbIIIJIEHHS, YMEHUs PYKOBOJCTBOBAaTbCSI MM B I103HaBaTe/lbHOM, KOMMYHMKaTUBHOM U
COLManbHOM TNPaKTHKe.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

B cocraBe MeTarnpegMeTHBIX pe3y/JbTaTOB BBIJEJSIOT 3HAaUMMble /711 (POPMHUPOBAHKS MHPOBO33DeHUs O0IjeHayuHble TIOHATHS (3aKOH,
Teopus, TIPUHLUI, TUIOTe3a, (akKT, cUcTeMa, TMPOLecC, SKCIIePUMEHT U Jpyroe.), KOTOpble MCIO/b3YIOTCS B eCTeCTBeHHO-HayuHbIX yueOHbIX
npeAMeTax M TO3BOJISIOT Ha OCHOBe 3HaHUM M3 3TUX IpeiMeTOB ()OPMHUPOBATh IpeJCTaB/eHre O LeJJOCTHOM HayuyHOM KapTHHe Mupa, U
yHHBepcasbHble yueOHble eiicTBUs (IT03HaBaTeIbHble, KOMMYHHUKAaTUBHbIE, PeTy/ISTUBHBIE), KOTOpPhIle 0b0ecrieunBaroT GOpMHUPOBaHKE TOTOBHOCTH
K CaMOCTOSITe/IbHOMY TJIAHMPOBAHHIO U OCYII|eCTBIEHUIO yueOHOM /1esiTelTbHOCTH.

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yUeOHbIe /[efiCTBUS

Ba3zoBble 1oruyeckKue /ieiiCTBUA:

YMEHHMs HCII0J/1b30BaTh NPHUEMBI JIOTUUECKOT0 MBIIUIeHUS [IPY OCBOEHUM 3HAaHWM: PaCKpbIBaTh CMBIC/I XUMUYECKUX MOHATUM (BBIAEIATh UX
XapaKTepHbIe TIPHU3HAaKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMU TOHSATHSMH), UCIIO/Ib30BAaTh TIOHATHS AJIs1 OOBSCHEHUs] OT/IeNbHBIX (PAaKTOB U
sIBJIeHUM, BbIOWpATb OCHOBAHHWSI M KPUTEPUM AJisi KlIacCUPUKALMA XMMHUUeCKHX BellleCTB U XMMHUUeCKUX peaklUid, yCTaHaBIMBAaThb MPUUYMHHO-
CJ/Ie/ICTBEHHbIE CBSI3W MeXy O00beKTaMM M3y4yeHus, CTPOUTb JIOTMYecKue pacCy/eHus (MHAYKTHUBHble, [eJlyKTUBHbIE, TI0 aHa/JOTMM), JeaTh
BBIBO/IbI U 3aK/IOUYEHNS];



yMeHre TpPUMEHSATb B TMIpollecce I[I03HAHWs TIOHATHS (TIpeJMeTHble M MeTarpeJMeTHble), CUMBOJMUECKHe (3HaKOBble) MOJeH,
WCTIO/Ib3yeMble B XWUMWH, TPeoOpa3oBbIBaTh ILIMPOKO MpPHUMeHsieMble B XUMHU MO/e/ibHble TIpe/ICTaB/AeHUs] — XWMHUECKMH 3HaK (CHMBOI
j/IeMeHTa), XMMuueckass (GopMmysia U ypaBHeHHMe XMMHYeCKOH peakldd — TpU pelleHuH yueOHO-TO3HaBaTelbHbIX 3a/ady, C Y4YETOM 3THUX
MOZIe/IbHBIX TIPe/ICTAB/IEHWH BBISB/IATh M XapaKTePU30BaTh CYIIIECTBEHHbIE TIPU3HAKW HM3y4YaeMbIX OOBEKTOB — XUMHUYECKHUX BEIIeCTB U
XMUMUUECKUX peakL{ii, BbISB/SATH 0OlMe 3aKOHOMEpPHOCTH, NMPUYMHHO-C/e[CTBEHHble CBS3M U IPOTHBOPEYMsl B M3ydaeMbIX Ipolieccax u
SIBJIEHUSIX.

Ba3oBble ncciejoBaTe/1bCKUe AeHCTBHA:

yMeHHe MCII0/1b30BaTh 10CTaB/eHHble BONPOCHI B KaueCcTBe WHCTPYMeHTa M03HaHMs, a TakKe B KayeCTBe OCHOBBI /i1 ()OPMHPOBaHUSA
TUTIOTe3bI 110 MPOBEPKe MPaBU/IBHOCTH BbICKA3bIBAeMbIX CYXK/€HHI;

npuoOpeTeHre OMbITa M0 TUIAHWPOBAHWIO, OPTraHU3aL[UM U TPOBEIEHUI0 YUeHHWUeCKMX JKCIIePUMEHTOB, YMeHHe HaOJIofaTh 3a XO/I0M
TIpoLIecca, CaMOCTOSITeJTbHO TPOTHO3UPOBATh €ro pe3y/bTaT, (OPMYJTUPOBaTh 000OIIEeHUs ¥ BBIBO/BI TI0 pe3y/bTaTaM IPOBEJAEHHOTO OIbITa,
WCC/IeJOBaHMsI, COCTaBJ/IATh OTUET O TIPO/e/IaHHOM paboTe.

Pab6ota c uadopmanueii:

yMeHHe BbIOMpaTh, aHAJM3UPOBaThb M WHTEPIPETHPOBaTh MH(GOPMAaLMI0 Pa3/NMuUHbIX BUAOB U (hOpM IpefcTaB/leHUs, MOJyyaeMyl U3
pa3HBIX MCTOUHHMKOB (HAy4YHO-TIOIYJ/ISIPHAs JMTepaTypa XMMHUYeCKOro COZlep)KaHusl, CIIpaBOuHble MocoOus, pecypchl MHTepHeTa), KPUTHUECKU
OLleHUBATb NIPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO MH(OPMALIUIO;

yMeHHe MPUMEeHSTh pa3/IMuHble MeTO/bI U 3arpoChl MPY MOUCKe U 0TOOpe MH(MOPMALK U COOTBETCTBYIOIIMX /JaHHBIX, HEOOXOAUMBIX IS
BBITIOJTHEHUS] YUeOHbIX M TI03HAaBAaTe/lbHBIX 3a/jau OIMpee/IEHHOTO THUIA, NPUOOpeTeHHe OmbITa B 00J1aCTH MCIIO/B30BaHUS MH(MOPMAL[OHHO-
KOMMYHHKATUBHBIX TEXHOJIOTHH, OB/IaieHHe KY/IbTypOi aKTUBHOTO MCII0/Ib30BaHUS PAa3/IMUHBIX MMOMCKOBBIX CUCTEM, CAMOCTOSITE/IbHO BhIOMpATh
ONTHMMasnbHy (PopMy IpejcTaBAeHUs WH(OPMALMU U W/UIIOCTPUPOBAaTh pellaeMble 3a/jaud HeC/I0)KHbIMA CXeMaMH, JuarpammamHy, JPYTUMH
(opmamu rpadMKu ¥ UX KOMOMHALUSIMY;

yMeHHe WCIo/b30BaTh M aHa/JM3MpOBaTh B Tipollecce yueOHOW M MCC/Ie[OBAaTeNbCKOW [iedaTe/IbHOCTU WH(OPMALMI0 O BIIUSHUAU
NIPOMBIIIIJIEHHOCTH, Ce/IbCKOTI0 X035MCTBa ¥ TPAHCIIOPTa Ha COCTOSIHME OKPY)Katolllel MPUPOJHON Cpefibl.

KoMMyHMKaTHBHbBIE YHUBepCa/IbHbIe yue0HbIe /[efiCTBHUSA:

yMeHHUs 3a/laBaTh BOIPOCHI (B XOJe Auasnora v (Win) AUCKYCCHH) TI0 CYIIeCTBY 00CyKaeMoi TeMbl, (JOpMY/TMPOBaTh CBOU IPe/JI0KeHHUs
OTHOCUTEJIbHO BBITIOJIHEHUS TIPe/IJIOKeHHOM 3a/iauy;

yMeHHUs Tpe/iCTaB/IATh MOyUYeHHble pe3y/bTaThl [I03HaBaTe/IbHOW JeSaTe/lbHOCTA B YCTHBIX M NMUCbMEHHBIX TeKCTaX; Jie/laTh Mpe3eHTaLyio
pe3y/IbTaTOB BBINIOJHEHUS] XUMHUECKOTO JKCIieprMeHTa (/1abopaToOpHOro OrbiTa, JlabopaTopHOI paboThI 10 MCC/IeOBaHUIO CBOMCTB BEIECTB,
yueOHOro 1poekKTa);



yMeHHs yueOHOTO COTPYHHUECTBA CO CBEPCTHUKAMU B COBMECTHOMW TO3HABATE/ILHOM U UCC/Ie/I0BATe/IbCKON [1eSITe/TbHOCTH TIPH PelleHr
BO3HHKAIOIIVX 1pob/ieM Ha OCHOBe yuéTa OOLMX MHTepecoB M COTJIACOBAHUS MO3ULMM (00CysKAeHNs, 00MeH MHEHHSIMU, «MO3TOBbI€ IITYPMbI»,
KOOp/VHALWsI COBMECTHBIX JeHCTBUH, OMpe/iesieHrie KpUTEePHeB TI0 OLieHKe KaueCTBa BBITIOJTHEHHOUW PaboThI U ApyTHe).
PerynsiTUBHBIE YHUBepPCa/IbHbIE YUeOHbIe JeHCTBUS:
yMeHHe CaMOCTOSITe/IbHO OIpeJiefiiTh ey JesTe/bHOCTH, IJIaHWPOBaTh, OCYIIeCTB/ISATb, KOHTPOJIMPOBAaTh U TPU HeoOXOAUMOCTH
KOPPeKTHpPOBaTh CBOIO [eSTelIbHOCTb, BblOMpaTh Hanbosiee >SddekTuBHbIEe Ccr10cOOBl pellleHHs1 yueOHBIX M T103HaBaTe/NbHBIX 3ajau,
CaMOCTOSITe/IbHO COCTaBJISITh WIM KOPPEKTUPOBAaTh NPe/JI0’KeHHbIN alrOPpUTM /IeHCTBUI TP BBINOJIHEHUM 3a[jaHUl C YYETOM IO/y4YeHHs] HOBBIX
3HaHWM 00 M3ydyaeMbIX 0OBEKTax — Bel[ecTBaX M PeaklUsX, OLleHWBaTb COOTBETCTBHE TIONyUEHHOTO pe3y/bTaTa 3asBI€HHOH I/, yMeHHe
VICTI0JIb30BaTh M aHA/IM3MPOBATh KOHTEKCTHI, IIpe/jjlaraeMble B yCJIOBUM 3aZlaHUMN.
INPEJMETHBIE PE3YJ/IbTATBI
B cocraBe mpeAMeTHBIX pe3y/lbTaTOB II0 OCBOEHHIO 00s3aTeNbHOTO COZep)KaHWsl, yCTaHOBJEHHOro JaHHOW (ezepanbHO paboueii
TIPOrPaMMOM, BBIJEJISIFOT: OCBOEHHBbIE OOyUarOI[UMUCS HayuHble 3HaHWS, YMEHUsS W CIOCOObI [JeHCTBUH, crieluduueckue s TPeAMEeTHOM
obsactu «XuMusi», BUZBI eTebHOCTH TI0 MOyYeHUI0 HOBOTO 3HaHWsI, ero WHTeprpeTanyy, peobpa3oBaHUI0 U NPUMEHEHUI0 B Pa3/IMuHbIX
yueOHBIX U HOBBIX CUTYyaL[UsIX.
K koHiy oOyueHusi B 8 Kilacce rpeZiMeTHble pe3y/bTaThl Ha 0a30BOM ypOBHE J0/DKHBI OTPaXkaTh C()OPMHPOBAHHOCTh Y OOyuaromuxcst
YMEHUM:
®  pacKpbIBaTb CMBICJI OCHOBHBIX XMMUYeCKUX IMOHATUM: aTOM, MOJIeKyJla, XUMAUYeCKHH 3/IeMeHT, ITPOCTOe BellleCTBO, CI0KHOe BelleCTBO,
CMecCh (OZHOPOZAHAs U HEeOLHOPOJHAsl), BaJIeHTHOCTb, OTHOCUTe/IbHAsL aTOMHasl U MOJIEKYJIIpDHAasl Macca, KOJIM4eCTBO BellleCTBa, MOJIb,
MOJISIpHasi Macca, MaccoBasi ZI0Jsi XUMHMUEeCKOro 37eMeHTa B COeJMHEeHHH, MOJISIDHBIM 00BbEM, OKCH[, KHCJIOTa, OCHOBaHWe, COJIb,
3/1eKTPOOTPULIATE/IBHOCTD, CTeNeHb OKWC/IeHWs, XMMHYecKas peaklys, KiacCH(UKals peakLUil: peakLuu COeJVHEeHUs, peakLuu
pas/ioKeHUs], peakliy 3aMelljeHHs], peakl Ui oOMeHa, 9K30- U 3HJ0TepMHUeCKHUe peakliiH, TeIuIoBOi 3Q@eKT peakuyy, siipo aToMa,
3/IEKTPOHHBIN CJI0} aToMa, aTOMHasi opbuTasb, paiiyC aToMa, XMMHUUecKasl CBs3b, T0JIIPHAs U HeTloJIsipHasi KOBajleHTHas CBsi3b, HOHHAs
CB$I3b, MOH, KATUOH, aHHMOH, PaCcTBOP, MaccoBasi /10J1s1 BellleCcTBa (IIPOLieHTHas KOHL|eHTpaLysi) B pacTBODE;
®* WUIIOCTPUPOBaTh B3aUMOCBSI3b OCHOBHBIX XUMWUYECKMX TOHATUM W TNPUMEHATh 3TU TOHATHS IIPU ONMCAHUM BeLeCcTB U UX
ripeBpallleHNnl;
®  1CI10/1b30BaTh XMMWYECKYIO0 CUMBOJIMKY JJIs1 COCTaB/ieHUs (Y OpMYJI Bell|eCTB U YpaBHEHU XMMUUeCKHX peakLiii;
® ompe/essiTh BaJIEHTHOCTb aTOMOB 3/IeMEHTOB B OMHApPHBIX COeJMHEHMSIX, CTeTleHb OKUC/IEHHS 3/IeMEHTOB B OMHApPHBIX COeJUHEHMUSIX,
TIPUHA/|IE)KHOCTDb BelleCTB K ONpefe/IéHHOMY K/acCy COeJMHEeHHH To (opmyJ/iaMm, BUJ XMMHUECKOM CBSI3U (KOBa/leHTHas U WOHHasl) B
HeopraHuyeckux COeJMHeHUsIX;



packpbiBaTh cMbIc [Tepuoanueckoro 3akoHa [I. 1. MeHjeneeBa: 1eMOHCTPHUPOBATh IOHUMaHUe MepruoiYecKoi 3aBUCMMOCTH CBOMCTB
XUMUAYECKUX 3/IeMEHTOB OT UX M0JI0)KeHUs B [leproanueckoli cucteMe, 3aKOHOB COXpaHEHMsI MacChl BellleCTB, MIOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJ/ISIPHOTO yueHUsl, 3aKoHa ABOTaZipo;

OTMChIBAaTh U XapaKTepu30BaTh TabinuHyto ¢opmy [leproguueckoil CHCTeMbl XUMUUECKUX 3/IEMEHTOB: Pa3/iMyaTh MOHSATUS «TJaBHast
noarpynma (A-rpyrma)» U «rnobouHas noAarpymmna (b-rpymmna)», manbie ¥ Gosibllive TiepyUo/bl, COOTHOCUTb 0003HaueHHsi, KOTOpbIe
umeroTcss B Tabmmue «Ilepuoguueckasi cucTeMa XUMHUUeckux 3remeHToB [. V. MeHgeneeBa» C UWCJIOBBIMU XapaKTepUCTUKAMU
CTPOEHUSI aTOMOB XMMHWYEeCKUX 3/7IeMEHTOB (COCTaB U 3apsif siipa, o0Ilee YMC/IO 3JIeKTPOHOB U pacripefiesieHe UX TI0 3/1eKTPOHHBIM
CTI05IM);

K/IacCU(PUIIMPOBaTh XUMUYECKHe 3/IeMeHThl, HeOpraHUuueckre BellecTBa, XMMUUeCKUe peakiuu (10 YKUCIy U COCTaBy yuaCTBYHOIIUX B
peakLyu BellecTB, M0 TeryioBoMy 3¢ ¢eKTy);

XapaKTepu30BaTh (OMUCHIBaTh) OOI[Me XUMHUYECKHe CBOWCTBA BEILECTB DPA3/IMUHBIX K/IaCCOB, MOATBEpPXKJas OMMCAHWE MpPUMepaMH
MOJIEKYJ/ISIPHBIX YPaBHEHHI COOTBETCTBYIOIIUX XUMUUECKUX PeaKLni;

TIPOTHO3UPOBAThb CBOMCTBA BeIeCTB B 3aBUCHMMOCTA OT WX KAaueCTBEHHOI'O0 COCTaBa, BO3MOXKHOCTH TIPOTEKAHHS XUMHUYeCKUX
TipeBpall{eHHii B Pa3/IMUHBIX YCIOBUSX;

BBIUMCJIATE OTHOCHUTE/IbHYH) MOJIEKY/ISIPHYIO M MOJISIPHYIO MacChl BeIL[eCTB, MAaCCOBYIO [IOJIF0 XMMHUYECKOTrO 3jieMeHTa 1o (GopmyJie
COeZIMHEHUsI, MaCCOBYIO [IOJTFO BeIlleCTBa B PACTBOPE, MPOBO/IUThL PACUYETHI TI0 YPAaBHEHUIO XUMHUYECKOH peakiuu;

NIPUMEHSTh OCHOBHBIE OTlepaliid MbBIC/IUTE/ILHON [IeATeIbHOCTH — aHalu3 W CHUHTe3, CpaBHeHHWe, 0000IeHHe, CHCTeMaTHU3alluIo,
KJaccu(UKaluio, BbIsBJeHWe TPUYMHHO-CIE/CTBEHHbIX CBfi3ed — [ U3y4yeHHs1 CBOMCTB BeleCTB W XUMHYECKUX peakLui,
eCcTeCTBeHHO-Hay4YHbIe MeTO/[bl TIO3HaHHS — HaO/TI0ieHre, U3MepeHre, MOZie/TMPOBaHKe, SKCIIepUMeHT (peasibHbIN U MBICJIEHHBIN);
C/leoBaTh TIpaBW/IaM TIO/Ib30BaHUSI XMMHUUECKOW TOCyJod W abopaTopHbIM 00OpYyJOBaHMEM, a TakKKe TpaBWIaM oOOpaljeHusi C
BellleCTBaMU B COOTBETCTBUM C MHCTPYKLIMSIMH TIO0 BBITIOJIHEHUIO J1ab0OPAaTOPHBIX XMMHWYECKUX OTBITOB T10 TOJyueHUI0 U COOMpaHuio
ra3oo0pa3HbIX BelllecTB (BOJOpPO/Aa M KWUC/I0pO/a), TMPUTOTOB/IEHHUIO PAaCTBOPOB C OMpeJeIéHHOM MacCOBOM [oJieli PacTBOPEHHOIO
BeIlleCTBa, M/IAHWPOBaTh W TMPOBOJUTh XUMHUECKHe SKCIIePUMEHTHI 10 Pacrio3HaBaHUIO PAaCTBOPOB IIie/ioueid U KUCJIOT C TIOMOLIbIO
VH/IMKaTOpoB (J1akMyc, (heHOA(TaIeNH, MEeTUIOPaHX U ApyTHe).

K koHmy oOyueHust B 9 KJiacce rpeZMeTHble pe3y/bTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPaXaTh C(POPMHUPOBAHHOCTH Y OOyUaroIuxcst

YMeHU:
[ ]

PAaCKPBIBATE CMBIC/T OCHOBHbIX XUMHWUYECKHX TTOHATHM: XUMUUeCKUI 3JIEMEHT, dTOM, MOJIEKYJld, NOH, KaTUOH, dHWOH, TIPOCTOE BEIeCTBO,
CJIOKHOE BeIeCTBO, BaJIEHTHOCTD, 3JIEKTPOOTPULATE/IbHOCTL, CTEIMEHb OKHUC/IEHUA, XUMHWYECKAA peakKlusd, XUMUUYeCKas CBA3b, TeII0BOM
9(1)(1)EKT peaKuur, MOJIb, MOHHPHbIﬁ 06'béM, paCTBOp, 3JIEKTPOJIMTBI, HE3JIEKTPOJIUTHI, S/IEKTPOJIUTHUUECKaA AWUCCOLUAlIA, peaKIHWH
HOHHOTI'O O6M€Ha, KaTa/In3dTOp, XUMHUYEeCKOe paBHOBecCue, 06paTI/IMbIe nu H606paTI/IMbIe peaKlrH, OKHC/INTE/IbHO-BOCCTAHOBUTE/IbHEIE



peakiuK, OKUC/IUTe/b, BOCCTAHOBUTE/Tb, OKUC/IEHHEe W BOCCTAaHOBJIeHUe, a/lJIOTPOIMsl, aM(pOTepPHOCTh, XUMHUUecKasi CBsI3b (KOBaJleHTHasl,
VOHHasl, MeTa/UIMuecKasi), KpUCTa/ulhuecKasi pelléTKa, KOpPpO3Wsi MeTa/UIOB, CI/IaBbl, CKOPOCTb XMUMHWYECKOM peakLUW, MpefenbHO
nornyctuMas KoHueHTtpauus [1/1K Belectsa;

W/UTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMWUYECKUX TIOHATAA W TPUMEHSTh 3TU TOHSATUS TIPU OINKWCAHUM BelIeCTB U HUX
TripeBpallleHu;

VICTI0JIb30BaTh XUMHUUYECKYH0 CUMBOJIMKY /151 COCTaB/eHUs (POPMYJI BELLIeCTB M YpaBHEHUI XMMUUEeCKUX peakliuii;

orpejensaTb BaJleHTHOCTb U CTeleHb OKUCJIEHUS XUMHYEeCKUX 3JIEMeHTOB B COeJUHEHMSIX Pa3/IMYHOIO COCTaBa, MPHHAJJIEXHOCTb
BeleCTB K OrpeZieiHHOMY KJacCy coelMHeHu# mo (opmysnam, BUJ XUMUUECKOW CBsi3U (KOBajieHTHasl, MOHHasl, MeTasyinyeckasi) B
HEOpraHUUYeCKHUX COeJMHeHUsX, 3apsifi MOHAa MO0 XUMUYeckoi ¢opMmysie, xapakTep Cpefibl B BOJHBIX PacTBOPAaX HeOpraHUUeCKUX
COoeIMHEeHUM, THI KPUCTA/ZTMUeCKOU PelIETKA KOHKPETHOIO BellleCTBa;

packpbiBaTh cMbICa [Tepuoauyeckoro 3akoHa /[I. V1. MeHzeneeBa ¥ JleMOHCTPHUPOBATh ero MOHMMAaHUe: OMUChIBATh U XapaKTepu30BaTh
TabmuHyto (opmMy Ilepriofnueckoli CHCTEMBbI XMMHUECKHUX 37IEMEHTOB: Pa3/MuaTh MOHATHUS «rJ1aBHasg moArpymnmna (A-rpymnma)» u
«toboyHast noArpymmna (b-rpymrma)», mManbie U GoJibllive Mepuofbl, COOTHOCUTh 0003HaueHusi, KOTOpPble UMEIOTCSl B TepUoANUYecKon
TabsuLle, C YMCIOBBIMA XapaKTepUCTUKAMU CTPOEHHsI aTOMOB XUMHUECKUX 37IeMeHTOB (COCTaB U 3apsif, siipa, oblijee YMC/IO 37IeKTPOHOB
Y pacrpeziesieHe UX T0 3JIeKTPOHHBIM (JIOSIM), 0OBSICHATE 0011[1ie 3aKOHOMEePHOCTH B U3MEHEeHUH CBOMCTB 37IEMEHTOB U UX COeMHEHUIM
B Ipe/iesiaX MasbIX MEePUO/O0B U IJIaBHBIX MOATPYIII C YUETOM CTPOEHUSI UX aTOMOB;

K/IacCU(PUIMPOBaTh XUMUUYECKHe 3/IeMeHThl, HeOpraHUuueckre BellecTBa, XMMUUeCKUe peakiuu (10 YKUCAY U COCTaBy yuaCTBYHOIIUX B
peakiiiu BellleCTB, 0 TerioBoMy 3 deKTy, 1o U3MeHeHUIO CTereHel OKUC/IeHUsI XUMUUYeCKHX 3/IeMeHTOB);

XapaKTepr30BaTh (OMUChIBaTh) OOL[Me U creruduueckie XUMUUECKHe CBOMCTBA IIPOCTBIX W CJIOKHBIX BEIECTB, MOATBEpIKAast
onucaHue NpUMepaMU MOJIEKY/ISIPHBIX U MOHHBIX YPaBHEHU COOTBETCTBYIOILUX XUMUUECKUX peaKLUii;

COCTaB/ISITh yPaBHEHHsI 3/IeKTPOJIUTUUECKOM AUCCOLMALiMM KUCJIOT, Ljef04Yeid U CoJiel, TI0/IHble U COKpAlléHHble YpaBHEHUS peakLUi
WOHHOrO OOMeHa, ypaBHEHWs peakl|i, TMOJTBepPKAAIoINX CYIeCTBOBaHUe T'eHeTHUeCKOW CBS3M MeX/y BelleCTBaMU DPa3/In4HbIX
KJIaCCOB;

PaCKpBIBaTh CYIIIHOCTb OKUC/IUTETFHO-BOCCTAHOBUTE/IBHBIX PeaKliii TIOCPeICTBOM COCTaB/IeHUs 3IeKTPOHHOTO OaslaHCca 3TUX peakiui;

MPOTHO3MPOBaTh CBOMCTBA BeLLECTB B 3aBUCHUMOCTA OT MX CTPOEHUS, BO3MOXXHOCTH TPOTEKaHUsI XUMWYECKHWX MpeBpallleHuld B
Pas/IMuHbIX YC/IOBUSIX;

BBIUMC/IATE OTHOCHUTE/IbHYHO MOJIEKY/ISIPHYIO M MOJISIPHYIO MacChl BeLL[eCTB, MaCCOBYIO [IOJIF0 XMMHUYECKOro 3jieMeHTa 1o ¢opmyJe
coe/IMHEeHUsI, MaCCOBYIO /I0/THO Bell[eCTBa B paCTBOPe, MPOBOAUTh PACUEThI 110 YPaBHEHUIO XMMUYECKOM peakiuy;



cobO/ro/iaTh TpaBW/IA TI0JIH30BAHUS XUMWYECKOW TMOCy/0M U JsabopaTopHeIM 00OpyZOBaHMEM, a TaKKe TpaBWia oOpaijeHus C
BeIl[eCTBaMH B COOTBETCTBUU C WHCTPYKLMSIMU TI0 BBITIOTHEHUIO /TaDOPATOPHBIX XUMUYECKHX OTBITOB T0 TIO/yueHUI0 U COOMpaHUIo
ra3o00pa3HbIX BellleCcTB (aMMHUaka U yriaeKUC/I0ro rasa);

TIPOBO/IUTh PEaKLIMH, TOJTBEP)KAAIOIIMe KaueCTBeHHBI COCTaB pa3/IMYHBIX BeEIeCTB: paclio3HABAaTh OMNBITHBIM MYTEM XJIOPH[-,
opomug-, noaug-, kapboHat-, docdar-, cunukar-, cynabdar-, rMIPOKCH/-UOHBI, KATUOHbI aMMOHUSI U MOHbI M3yUYeHHbIX MeETaJlIoB,
NIPUCYTCTBYIOLME B BOAHBIX paCTBOpaX HeOpraHMUYeCKHX BellleCTB;

NIPUMEHSITh OCHOBHbIE OIepaLiM MbIC/IUTENbHOW [esiTe/IbHOCTH — aHald3 M CHUHTe3, CpaBHeHHe, 0000IieHHe, CHCTeMaTH3alHio,
BbISIBJIEHHE TIPUYMHHO-CJIE[CTBEHHBIX CBSI3eM — /15 W3yueHHs] CBOWCTB BeINeCTB M XWMHUECKMX Ppeaklyi, eCTeCTBeHHO-HayuHble
METOZbI [T03HaHUS — HabJTIoieHre, U3MepeHre, MOZIeTMPOBaHNe, SKCITIeEPUMEHT (peaslbHbIM U MBICIEHHBIN).



TEMATHUYECKOE IVNIAHUPOBAHUE

8 K/TIACC
KonnyecTBo yacos
Ne HaumeHoBaHMe pa3je/ioB U dnekTpoHHbIe (1{udpoBbIie)
KonTpo/ibHabie IIpakTHyeckue
n/n TeM NPOrpaMmbI Bcero oOpa3oBaTe/IbHBIE PecypChI
padoThI padoThI
Pa3zpen 1. IlepBoHaya/ibHbIe XMMHUYECKHE ITIOHATHUSA
Xumust — BaykHasi 00/1aCTh
11 eCTeCTBO3HaHUA U 5 9 bubmmoreka LIOK
TIPAKTUUeCKOH /esTe/TbHOCTH https://m.edsoo.ru/7f41837¢
yesioBeKa
12 BertiectBa 1 xumMmnueckue 15 1 bubmoreka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Wtoro no pazpeny 20
Pa3gen 2. BaxkHelue npejiCTaBUTe/ M HeOPraHMUeCKUX BelllecTB
21 Boszayx. Kucnopog. IlousTtue 6 bubmioreka LIOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bogopoga. [Tonstue o Kkuciotax 3 1 bubmoreka IIOK
Y COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [ToHsiTHE 00 c 1 1 bubmoreka LIOK
OCHOBaHMUSIX https://m.edsoo.ru/7f41837¢
24 OcHOBHBIEe K/1aCChl 1 1 1 bubmmoreka LIOK
HEOpPraHUYeCcKHUx CoeUHeHUN https://m.edsoo.ru/7f41837¢
Wtoro no paspeny 30

Pa3pen 3. Ilepuognueckuii 3akoH u IlepuosguyecKas cicreMa XuMHUecKUX 3/ieMeHTOB JI. V1. MenjeneeBa. CTpoeHHe aTOMOB.



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

Xumnueckas cBsizb. OKHC/IUTE/TbHO-BOCCTAHOBUTE/ILHbIE PeaKIumn

[Tepriognuecknii 3aK0H U
ITeproanueckas cucrema
XUMUUeCKUX dyiemeHToB . U.
Mengeneesa. CTpoeHue aToMa

3.1

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

XumMuueckast CBA3b.
3.2 OKUCTUTENTBHO- 8 2
BOCCTaHOBHUTE/IbHbIE peaKLu1

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

VToro 1o paszen 15 Bbubnuoreka LIOK
Pasaely https://m.edsoo.ru/7f41837¢
bu6 OK
Pe3epBHoe BpeMmsi 3 nosmoreka L1

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

OBLIEE KOJIMYECTBO YACOB I1O

I[TPO'PAMME 68 >



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

9 KVIACC

KonuuecTBo yacos JJIeKTPOHHBbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudposBbie)
Ne n/m KontponbHsblie | TIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/bHbIE
padoThI paboThI
pecypchbl
Pa3zpen 1. BemjecTtBo U XuMHU4YeCcKue peaknuu
11 [ToBTOpEHue U yrayOieHre 3HaHUMA c 1 bubmoteka LIOK
' OCHOBHBIX pa3/iesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUUECKUX 4 bubmoreka LIOK
' peakLui https://m.edsoo.ru/7f41a636
13 DJIeKTPOJIUTUUECKast IUCCOLaLs. 3 1 1 bubmoTeka LJOK
' XyUMUUeCcKue peaki[iy B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no paspeny 17
Pa3pen 2. Hemera/iibl 1 UX COeJMHEHUS
21 OO011jas1 XapaKTePUCTUKA XUMHUUYECKUX 4 1 bubmiorteka LJOK
' sneMeHTOB VIIA-rpymrsl. ['asoreHsr https://m.edsoo.ru/7f41a636
06
22| snewertron VIA-rpymmus, Copan et : Ermorexa LIOK
' PYIIBL -EP https://m.edsoo.ru/7f41a636
CoeIMHeHUsI
06
23| aneeron VAcrpymmut, Asor, docgop i | 7 1| Brmorera LOK
' PYHITEL ’ P https://m.edsoo.ru/7f41a636
CoeIMHeHUsI
06
24| aneverron IVA-rpynms, Yenepon ; 1 , | PromoresalioK
) . py ’ poA https://m.edsoo.ru/7f41a636
KPeMHUI U UX COeZIMHEeHUsI



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

Wtoro no paspeny

25

Pa3gen 3. MeTa/aabl U UX COeJUHEHUSA

3.1 06 % 4 Bubmoteka LIOK
- T https://m.edsoo.ru/7f41a636
3.2 B % T —— 16 Bbubnuoreka LIOK
. ST A https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 20
Pa3zpen 4. Xumus 1 OKpy)Kawiias cpeja
4.1 B HI YE/IOBEK. 3 Bubnuoreka LIOK
. ST MR PP 3 i https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 3
P 3 Bubmoreka LIOK
PR R https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 TTPOT'PAMME 68



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

IIOYPOUYHOE IVIAHUPOBAHUE

8 K/TIACC
N KosmmuecTBo yacos Nara D/IeKTPOHHbIE IU(POBbIe
- Tema YpPoOKa K()HTP() JILHBIE l_[paKTp[qe(an 06pa30BaTEJ'lebIE
n/n Bcero U3y4YeHus
padoThI e paboThI pecypcsl

1 [IpegmeTr xvMuK. Posib XUMUY B )KU3HU 1 bubmmoreka IIOK
yesioBeka. Tesa v BeljecTBa https://m.edsoo.ru/ff0d210c

2 IToHsATHE 0 MeTOAaX MMO3HAHUS B XUMUM 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d227e
ITpakTrueckast pabota Ne 1 «IIpaBusia

3 paboThl B 1ab0OpaTOPHH U ITPUEMBI 1 bubmioTeka LIOK
obpaiieHust ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopyoBaHHEM»

4 Yuctele BeljecTBa U cMecr. CriocoObl 1 bubmioTeka LIOK
pasziesieHus: cmeceu https://m.edsoo.ru/ff0d26ca
[TpakTuueckast pabora Ne 2

5 «Il’)a3,quIeHHe Claecel‘/’l (Ha npumepe 1 Bubmorexa LIOK

. https://m.edsoo.ru/ff0d28c8
OUHCTKH TIOBApEHHOU COJIN)»
bubmmoreka IIOK

6 ATOMBI M MOTEKY b1 1 https://m.edsoo.ru/ff0d2a6c

7 XHWMHUUeCKHe 3/IeMeHThl. 3HaKu 1 Bubmioreka LIOK
(CUMBOJTBI) XUMHUYECKUX 37IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTbie U C/10XKHBIE BelleCcTBa 1 Bubmmorexa LOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKY/ISIDHOE YUeHUe 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

3aKOH TMOCTOSIHCTBA COCTaBa BelleCTB.

bubmioreka [IOK

10 Xumuueckasi hopmysia. BajieHTHOCTh hitps-//m.edsoo.ru/f0d2eae
aTOMOB XMMUUYECKUX 3/IeMEHTOB
1 OTHOCHUTe/IbHas aTOMHas Macca. bubnuoreka LIOK
OTHOCHUTe/IbHAs MOJIeKYJISIpHasl Macca https://m.edsoo.ru/ff0d323c
1 MaccoBasi 07151 XUMHUYeCKOr0 3/1leMeHTa bubmmoreka IIOK
B COe/IUHEeHUU https://m.edsoo.ru/ff0d350c
13 Komuectso Belectsa. Moib. Bubmioreka IIOK
MoussipHas macca https://m.edsoo.ru/ff0d5230
14 dusnuecKre U XMuMHUUYeCKre siBJIeHUs. bubmioTeka LIOK
XuUMHUUecKasi peakiys https://m.edsoo.ru/ff0d37fa
15 [TIpu3Haku ¥ yC1oBUs TIPOTEKaHUS bubmioTeka LIOK
XUMHUUECKUX peakLvii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHeHHs MacChl BeLLeCTB. bubmoTeka [IOK
XuMHUUecKue ypaBHeHUsI https://m.edsoo.ru/ff0d3b88
Brruncienus KommuecTsa, Macchbl
17 BellleCTBa 10 yPaBHEHUSIM XUMUYeCKUX Bubmorexa LIOK
. https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanys XuMAYeCKUX peakLyn
18 (coe,qHHCI:zHHﬂupa:momeHHﬂ 3a1\P/1)emeL11{mI Bubmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obMeHa)
M. B. JIoMOHOCOB — yUéHbIN-
19 SHILIUKJIOIeJCT. O6ogmeH1/Ie 51 Bubmorexa LIOK
. https://m.edsoo.ru/ff0d40c4
cUCTeMaTr3aLus 3HaHUK
20 KonTtposnbHas pabota Nel 110 Teme bubmioTeka LIOK
«BelljecTBa ¥ XUMHUECKHE peaKI[AN» https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razoB. CocTaB bubmmoreka IIOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae

Bo3ayxa. Kuciopog — semMeHT u
rnpocToe BelecTBO. O30H

https://m.edsoo.ru/ff0d448e

dusnueckue U XUMHUUYECKHe CBOMCTBA

22 KHUCJI0po/ia (peakLy OKWCIeHUs Bubamorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [ToHsaTre 06 okcuaax
Crioco0bl 1MosTyueHust KMCI0po/ia B
23 naboparopuu i npOMblmneHI;o'qcm. Bubnmorexa LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHeHuve Kuciopoja
TerioBoii 3pPekT XxuMHUueckot
24 peaxLiiy, IMOHATHEe 0 TePMOXUMUYECKOM Bbubmioreka IIOK
YPaBHEHUH, 3K30- U S3HA0TePMUYECKUX https://m.edsoo.ru/ff0d4790
peakLusx
TormBo (Heh Tk, yro/ib U MeTaH).
25 3anH3HEI—EI/Ie¢];03,q}§,7XEI CTIOCOOBI ()ero Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIpeJOTBPAL[eHHS
[MpakTryeckast pabora Ne 3 1o Teme
26 «IPIonyquHe U lzoﬁl/lpaHI/Ie KHCJIOpoJa Bubmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
H3yueHHe ero CBOWCTB»
97 Bopopon — 3nmeMeHT U pocToe bubmoreka LIOK
BellleCcTBO. HaxoxkieHre B TIpUpo/ie https://m.edsoo.ru/ff0d4dd0
)8 ®du3nueckre U XMMUUeCK1e CBOMCTBA bubmioTeka [IOK
Bogopoza. [IpumeHeHne Boopo/ia https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMC/IOTaxX U COJIAX Bubamorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI 1o/TyueHHst BOZIOPO/ia B bubmmoreka LIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
31 ITpakTueckas pabota Ne 4 o Teme Buboreka IIOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d448e

«[TonmyueHue u cobrpaHre BoJopoaa,
M3yueHre ero CBOMCTB»

https://m.edsoo.ru/ff0d4f42

MonsipHbiii 06bEM ra3oB. 3aKOH

bubmoTeka [IOK

32 ABorazipo https://m.edsoo.ru/ff0d542e
Berunciienust 00bEMa, KOIMuecTsa
33 BellleCcTBa rasa I10 ero u3BeCTHOMY Bubnmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BellleCTBa UIH 00BEMY
Bbrunciienusi 06bEMOB Ta30B 10
34 YPaBHEHUIO peakli Ha OCHOBE 3aKOHa Bubmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHHI Ta30B
35 ®u3nueckue U XMMUUeCKre CBOMCTBA bubmioreka LIOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHMH. [ToHSTHE 00 bubmioTeka LIOK
HMHMKATOpax https://m.edsoo.ru/ff0d59e2
Boga Kak pactBoputesb. HacbilieHHbIe
37 u HiHaCbIHI:EHHLIE pacTBOPHL. MU;CCOBaH Bubmorexa LIOK
https://m.edsoo.ru/ff0d5b40
JIOJIsT Bell[eCTBa B PacTBOpe
[MpakTrueckast pabota Ne 5 o Teme
38 «IIpurortossieHre pacTBOPOB C Bubmoreka LIOK
onpe/ieIEHHON MacCOBOM Jj0Jiei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BelL[eCTBa»
39 KonrpospHast pabota Ne2 1o Teme Bubmioreka IIOK
«Kucnopoa. Bogopog. Boja» https://m.edsoo.ru/ff0d6342
40 OKkcuipl: cocTaB, KnacCupuKarys, bubmmoreka LIOK
HOMEeHK/IaTypa https://m.edsoo.ru/ff0d664e
41 [TosyueHye U XUMHUYECKHE CBOMCTBA bubmmoreka LIOK

KHWCJ/IOTHBIX, OCHOBHBIX U aM(bOTepHBIX

https://m.edsoo.ru/ff0d664e
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OKCH/0B

42 OcHoBaHuUs: COCTaB, K1accubUKalys, bubmmoreka IIOK
HOMeEHK/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TosyueHue U XMMHUYeCKUe CBOMCTBA Bubmioreka IIOK
OCHOBaHU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, Knaccudukarys, bubmmoreka LIOK
HOMEHKJ/IaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHue U XUMHUeCKHe CBOMCTBA bubmioTeka LIOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeHUe): HOMEHK/IATypa,
46 CHOCOéBII) H'L(L)n ‘J)EHI/IFI XI/IMI/I‘-IZEKI/IE Bubmorexa LIOK
. y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Mpaktryeckas pabora Ne 6. PerieHne
47 9KCIIepUMEeHTa/IbHBIX 3a/au I10 TeMe bubnuoreka LIOK
«OCHOBHBI€ KJ/IaCChl HEOpraHWYeCKHUx https://m.edsoo.ru/00ad9b7c
CcoeIMHEeHUM»
48 ['eHeTHueckas CBSI3b MeXy KjacCaMu bubmmoreka IIOK
HeOpraHUuyeCcKux CoeJMHeHU! https://m.edsoo.ru/00ad9a50
bubmmoreka IIOK
49 06006 %
ODIHEHYE 1 CHCTEMATH3AMHA SHAHHH https://m.edsoo.ru/00ad9cb2
KontponbHas paborta Ne3 1o Teme
50 "O:I:EBEEI: I,:HI;CCI;;FHGO r:HHTqZICKHX Bubmorexa LIOK
. P https://m.edsoo.ru/00ad9ela
CoeJIJHeHUI
IlepBble 110 acc a
) https://m.edsoo.ru/00ad9ffa
rpynnax CXOJHbIX 3/IeMEHTOB
52 [MepuoguuecKrii 3aKOH 1 bubmmoreka IIOK
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[Teprogrueckas cucteMa XUMUUECKUX
snemenToB /1. 1. MeHzieneeBa

https://m.edsoo.ru/00ada52c

53 [lepuoppl, rpymnIibl, IOACPYIIIbLL Bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Ctpoenue aToMoB. CoCcTaB aTOMHBIX Bubmioreka LIOK
snep. Y3otomnbl https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX o6onoquv Bubmiorexa LIOK
55 aToOMOB 3/1eMeHTOB [lepuoaunueckou
https://m.edsoo.ru/00ada6bc
cucrems! /1. I. MeHnzeneeBa
XapakTeprucTuKa XMMUUeCcKoro
56 3/IeMEHTA 0 ero MOJIOKEHUIO B bubmioreka LIOK
[Mepuoauueckoii cucteme /1. . https://m.edsoo.ru/00ada824
MenpeneeBa
3HaueHue [leproguueckoro 3akoHa AJist
57 pa3BUTHS HAYKU U MpakTuKu. 1. W. bubmioTeka LIOK
MeH/ienieeB — yuéHbIH, Mejiaror u https://m.edsoo.ru/00ada96e
rpaXkKJaHuH
Pe3sepBHbIii ypok. O606111eH1e U
58 CI/ICTEMEITI/I?»?IIIE)I/IH 3HaH1/11]7-1u / Bubmmorexa LIOK
. https://m.edsoo.ru/00adb33c
Bcepoccutickasi mpoBepouHasi paboTta
KoutpospHast pabota Ne 1o Teme
59 «CTpoeHre aToMa. XuMuyeckas bubnuoreka LIOK
CBs13b» / Becepoccuiickasi TpoBepoYHast https://m.edsoo.ru/00adb486
pabota
60 OJIEKTPOOTPHULIATE/IbBHOCTh aTOMOB bubmmoreka IIOK
XUMHUUECKUX 3/IEMEHTOB https://m.edsoo.ru/00adaab8
61 WNoHHas xumuyeckas CBsi3b bubmmoreka IIOK
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https://m.edsoo.ru/00adac34

62 KoBasieHTHas rossipHas XMMuueckKas 1 Bubmioreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas Hero/sipHas XMUMU4YecKast 1 Bubmioreka IIOK
CBSI3b https://m.edsoo.ru/00adaab8
bubmmoreka LIOK
o4 (TereHD OKHCIIeHHS 1 httDs://m.edsc]i).ru/OOadae28
65 OKUCIUTe/TbHO-BOCCTAaHOBUTE/IbHbBIE 1 bubmioTeka LIOK
peakiyu https://m.edsoo.ru/00adb076
bubmmoreka LIOK
66 OxucvTe 1 BOCCTaHOBUTEU 1 htps-//m.e dsc]i).ru/ 00adb076
7| cucronamsaton s o eve 1 EnGorexa LIOK
«CTpoeHne aToMa. XMUYeCKasi CBSI3b» hulps.m.edsou. i Qaddeb
68 Pe3epBHbIii ypok. Ob06IeHre 1 1 Bubmioreka IIOK
cUCTeMaTU3aLus 3HaHUM https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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9 KVIACC

KosimuecTBo uacoB

O/1eKTpoHHbIE H(POBbIe

No Hdara
Tema YPOKa K()HTP() JIbHBIE HpaKTI/I‘JECKl/I 06pa30BaTEHbeIE
n/n Bcero U3y4YeHus
padoThI e paboTbI pecypchbl
[Teprogruecknii 3aKOH.

1 ITepuoguueckas cucrema 1 Bbubmioreka IIOK
XUMUUeCKUX 3yemeHTOB /1. U. https://m.edsoo.ru/00adb59e
MengeneeBa
3aKOHOMEpPHOCTU B M3MeHeHU!

5 . P 1 bubmmoreka LIOK
CBOMCTB XMMHUECKUX 3JIEMEHTOB

i https://m.edsoo.ru/00adb6b6
MepBbIX TPEX MEPUO/OB

3 Knaccudukaiysi 1 HOMeHK/1aTypa 1 bubmioreka 1IOK
HeopraHu4YeCKUx Bell[eCTB https://m.edsoo.ru/00adb7e2

4 Buibl XiMUUeCKOU CBSI3U U THIIbI 1 bubmioTeka LIOK
KPUCTA/IZTMUeCKUX PeIIETOK https://m.edsoo.ru/00adbac6
KontponbHast pabora Nel 1o Teme

5 «[ToBTOpEHue U yriayO/ieHre 3HaHUM 1 1
OCHOBHBIX pa3/ie/ioB Kypca 8 Kiacca»

6 Knaccudukaimss XuMuyecknux 1 Bubmioreka LIOK
peaki[uii Mo pa3inyHbIM TTPU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUUECKOM

7 . P 1 bubmmoreka LIOK

eakiyu. [IoHsATHE O TOMOTeHHBIX U
peaqy https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLUsxX
[ToHsATHE 0O XMMHUUECKOM PaBHOBECHH.
P bubmmoreka LIOK
8 @DaKTOpHI, BAUSIIOLIME Ha CKOPOCTh 1

XUMUYECKOU peakKIv1 1 MOJIOKEeHHEe

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adbcb0
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XUMHNYECKOI0 paBHOBeCHUA

OxKuC/IUTe/TbHO-BOCCTAHOBUTEILHBIE

bubmmoreka IIOK

xJjiopa

9
peakLuu https://m.edsoo.ru/00adcade
T -
10| succommmupnn Cunbrme u erate buGnworera LIOK
A HHALHd. https://m.edsoo.ru/00adcd68
3J1IeKTPOJIUTHI
11 HMoHHBIe ypaBHEHUS peakui Brbmoreka LIOK
yp peaxh https://m.edsoo.ru/00add448
X N
12| ocuonamiin caere npeacranneri buGnworera LIOK
pu,q https://m.edsoo.ru/00add5d8
00 3/IeKTPOJTUTHUECKOM ANCCOIUALH
X N -
- ’ HeMi:ae;EZS I;;ZI;CTB& CoJieli B cBeTe Bu6miorexa LIOK
peA . https://m.edsoo.ru/00add8b2
3/1eKTPOJIMTUUECKOM AUCCOLMALIUU
14 ITouaTtue o ruaposU3e coJiei Bubmorexa OK
AP https://m.edsoo.ru/00add9d4
15 O06o006111eH1e ¥ CHCTeMaTH3al[usT bubmmoreka IIOK
3HaHUI https://m.edsoo.ru/00addd12
I1 0 Ne 1.
16 ;iiiiﬁif;z;iﬁéiiznaanmx Brbmoreka LIOK
«
P https://m.edsoo.ru/00addbfa
3a/iau»
K 0 Ne2
17| «Onextpomimmecxas gccouprapn buGmmorexa LIOK
« .
P A Al https://m.edsoo.ru/00addecO
XvMuryeckue peakliii B paCTBOpax»
006 .
IHaHXﬂpaKTep?CTHKaF&HOFEHOB Bu6miorexa LIOK
18 XuMHUYecKre CBOMCTBA Ha TIpUMepe

https://m.edsoo.ru/00addfe2
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XnopoBogopo/. ConsiHasi KUC/IOTa,

bubmioreka [IOK

19 XMMUUYECKHe CBOMCTBA, MOJyYeHue, hitps-//m.edsoo.ru/00ade104
rpUMeHeHue
[TpakTrueckast pabota Ne 2 110 Teme
20 «I?IOJ'Iy‘-IEHI/Ie COIjIHHOﬁ KUCJIOTBI, Bubmorexa LIOK
B . https://m.edsoo.ru/00ade348
H3yueHue eé CBOMCTB»
BbluncieHust N0 ypaBHEHUSIM
21 XUMUYECKHUX peal}fmi/’l, ecJId OJUH U3 Bubmorexa LIOK
https://m.edsoo.ru/00ade488
peareHTOB JlaH B U30bITKe
oy OO0r11ast XapaKTepUCTHKA 37IEMEHTOB bubmmoreka IIOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AnnoTponHbie MogUbUKALIUK CePHI.
73 HaxorxzeHuve cepsl U eé coeIMHEHUN bubmmoreka LIOK
B IIpUpo/ie. XMMHUUYeCKHe CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoziopo/i, CTpoeHue, (husnyecKre bubmioTeka LIOK
Y XMUYeCKre CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepsbl. CepHast KUCIIOTA,
25 d)H3I/I§ECKI/IE u XI/II\EI/IT-IECKI/IE CBOMCTBa Bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
NpUMeHeHue
XyMUUeCKue peaklyy, jiexkallue B
OCHOBe TTPOMBIIIJIEHHOT'O CITIocoba
%6 TOTyYeHUs1 CePHOU KUC/IOTHI. bubmoTeka [IOK
X¥MHYecKoe 3arpsisHeHue https://m.edsoo.ru/00adec8a
OKpY>Karolllel cpejibl CoeIMHEeHUSIMA
cepbl
27 BoIunic/ieHre MacCOBOM /1071 BbIX0O/ia bubmioreka [IOK
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TIPO/IYKTa peakivuu

https://m.edsoo.ru/00adec8a

OO0111ast XxapakKTepuCTHKa 371eMEHTOB
VA-rpymrsl. A30T, pacripocTpaHeHue

bubmmoreka IIOK

28
B NIpUpoJie, GU3NUYeCcKue U https://m.edsoo.ru/00adeea6
XUMHYecKHe CBOMCTBa
AMMMaK, ero ¢pusuueckre u

29 XUMUUYeCKue cdl_:,oﬁCTBa [oJIy4eHue u Bubnmorexa LIOK

- oMY https://m.edso00.ru/00adf004
npYMeHeHre
Ilpa eckast pabota Ne 3 o Teme

30 IE)IOIJ{ITI:III;HI/IKE aIVFI)MI/Iaia u3 HeHITJeN([ero Bubamorexa LIOK
«

. y St https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THasi KUC/IOTa, eé dur3uueckre u bubmmoreka LIOK
XUMUUeCKHe CBOMCTBA https://m.edsoo.ru/00adf306
Vcronb30BaHre HUTPATOB U COMer
amMMO avecTBe epa
YAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HeHHe OKpY’Karollel cpefbl
CoeZIMHEHUSIMU a30Ta
®ocdop. Okeng docgopa (V) u

33 cboag)o PHaﬂ KI/ICAH(}))T&I CI)(1)15:-;1/I(qe)c1<1/1e u Bubmmorexa LIOK

P - https://m.edsoo.ru/00adf68a
XVMHYeCKHe CBOWCTBA, [0/IyuyeHue
Vcnonb3oBanue gocdaToB B KauecTse

34 MUHepaJIbHBIX YA00peHU. bubnuoreka LIOK
3arpsi3sHeHue NMPUPOAHON Cpefbl https://m.edsoo.ru/00adfc20
dbocdaramu

35 Yrnepog, pacripocTpaHeHve B Bubmoreka LIOK

npupoze, ¢pusnyeckre U XUMUUeCcKue

https://m.edsoo.ru/00adfd9c
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CBOMCTBA

Oxkcugpl yriaeposa, ux pusnueckue u
XUMUUYeCKUe CBOWMCTBA.

bubnuoreka LIOK

36 OKoJioruueckye mpobieMsl, https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUZOM yriepoga (IV)
" Bubmioreka LIOK
37 YTOMLHAST KHCTOTa 1 &€ Coti https://m.edsoo.ru/00ae006¢c
[MTpakTrueckas pabora Ne 4 1o Teme
18 "[lonyuyeHue yrjieKucioro rasa. Bbubmioreka LIOK
KauecTBeHHast peakiyisi Ha KapOOHaT- https://m.edsoo.ru/00ae027e
HOH"
[TepBOoHaua/IbHBIE TIOHATHS 00
39 oprpaHI/IquKHX BellleCcTBax Kak 0 Bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COeJUHeHUSIX yTeposa
. bubmioTeka LIOK
40 KpemHiit 1 ero coepiHeris https://m.edsoo.ru/00ae080a
[Mpaktuueckast pabora Ne 5. PerieHue
a1 3KCTIepUMeHTa/IbHbBIX 3a7ay 1o TemMe bubmioTeka LIOK
«BakHelimme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COeJUHEeHUSI»
KonTtposbHas pabota Ne3 110 Teme
42 «Ba>KI;eI71m1/1e iEMETaJIJILI U UX Bubmorexa LIOK
https://m.edsoo.ru/00ae0e18
COeJUHEeHUSI»
OO0111ast XxapaKTepUCTHKAa XMMUYECKHX
43 3/7IEMEHTOB — MeTaJI/IOB. Bubmoreka LIOK

MeTtamnueckast CBI3b U
MeTa/lJInuecKasi KpucTa/uinueckast

https://m.edsoo.ru/00ael03e
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pelétka. @usnueckue CBOMCTBa
MeTaJlJIoB

XuUMHUUYeCcKue CBOMCTBa MeTa/lJIOB.

44 ONeKTPOXUMUYECKUH PAJ, Bubamorexa LIOK
N https://m.edsoo.ru/00ael1156
HaTPsDKeHH MeTasljioB
O61mue criocoObl TTOTyueHust
MeTaioB. CrviaBbl. BeiuncieHust 1o
45 yPaBHEHHUSIM XUMUUECKUX peaKLii Bubmorexa LIOK
’ https://m.edsoo.ru/00ae1156
€CJ/Id OJIVH U3 PeareHTOB CO/IEPXKUT
TpUMecH
46 [ToHsATHE O KOPPO3UU MeTaJI/IOB Bubmorexa LIOK
https://m.edsoo.ru/00ae1278
bubmmoreka LIOK
47 [lenotHbre MeTaIb! https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ TUAPOKCUBI HATPUS U bubmioTeka LIOK
Kanusi https://m.edsoo.ru/00ae14b2
49 [Ilesr0uHO3eMe/IbHbIe MeTaslIbl — bubmmoreka LIOK
Ka/bI[Mi U MarHUi https://m.edsoo.ru/00ael15e8
50 BakHelillive coeIMHEHUS Ka/IbLUs Bubmorexa LIOK
https://m.edsoo.ru/00ael5e8
£1 O06o011IeHMEe U CHCTeMAaTH3al[Us
3HaHUU
- JKécTKoCTh BOZIBI ¥ CITOCOOBI eé bubmmoreka LIOK
yCTpaHeHUst https://m.edsoo.ru/00ae 1886
Hpi.i‘KTI/IIIECKaH pabota Ne 6 110 :FEME Bu6miorexa LOK
53 "JKECTKOCTB BObI U METO/IbI €6

ycTpaHeHus"

https://m.edsoo.ru/00aelae8
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bubmoreka LIOK

>4 AOMHHHH https://m.edsoo.ru/00aelc64
AmM@oTepHbIe CBOMCTBA OKCHUJA U bubnuoreka LIOK
55
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubmmoreka IIOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcypl, THAPOKCUBI U COJIU XKejle3a bubmmoreka IIOK
(IT) n xxene3a (III) https://m.edsoo.ru/00ae35e6
cg O0o006111eH1E ¥ CCTeMaTH3al[s
3HaHUU
[TpakTrueckast pabota Ne 7. PerieHne
59 3KCTIepUMeHTaIbHbBIX 3a/ay 0 TemMe bubmioTeka LIOK
«BakHelinme MeTasibl U UX https://m.edsoo.ru/00ae3de8
COeIMHeHUs»
BbluncieHus 10 ypaBHEHUSIM
XUMUYECKUX peaki[ui, ecivi OfJUH U3
60 peareHTOB JlaH B U30bITKe WU bubmmoreka LIOK
COZIepXUT npumecHy. Berurcienus https://m.edsoo.ru/00ael1750
MacCOBOM /101U BbIX0O/ja PO/IYKTa
peaxkuuu
61 O06o011IeHMEe U CHCTeMAaTH3alUs
3HaHUM
KoutpospHast pabota Ne4 o Teme
62 «BaxkHeI1Me MeTaIbl U UX
COeIMHeHUs»
63 BeirjectBa 1 maTepuansl B bubmmoreka IIOK

HOBCE,[[HEBHOI;’I JKHU3HU 4esloBeKa

https://m.edsoo.ru/00ae3f50
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XrMHueckoe 3arps3HeHne

bubmoreka LIOK

64 OKpY>Katolllel cpejibl 1 https://m.edsoo.ru/00ae4270
65 Posib XvMuu B pellieHur 1 bubnuoreka LIOK
9KOJIOTUYECKUX TIP0OJieM https://m.edsoo.ru/00ae4270
66 Pe3epBHbIil ypok. O0006IeHMe 1 1 Bubmioreka LIOK
cUCTeMaTu3aliusl 3HaHUM https://m.edsoo.ru/00ae0dOa
67 Pe3epBHbIii ypok. Ob061eHre 1 1 Bubmioreka LIOK
cUCTeMaTH3aLus 3HaHUU https://m.edsoo.ru/00adb33c
68 Pe3epBHbIi ypok. O60011IeH1E 1 1 bubmioreka 1IOK
CcHCTeMaTH3al[ys 3HaHUM https://m.edsoo.ru/00ad9cbh2
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a

ITPOBEPSAEMBIE TPEEOBAHUSA K PE3YJ/IBTATAM OCBOEHUMSI OCHOBHOI

OBPA30BATEJ/IbHOM ITPOT'PAMMBI

8 KJIACC
Kopg . .
IIpoBepsieMble peMeTHbIE Pe3y/IbTaThl 0CBOeHHs OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI 0CHOBHOI'O 00111ero
fipoBepremor o0pa3oBaHus
0 pe3yJibTarTa
1 [To Teme: «IlepBoHauaIbHBIE XUMUUECKUE TIOHSITUSI»
pacKpbIBaTb CMBIC/I OCHOBHBIX XWMWYECKUX IOHSITMI: aTOM, MOJIeKy/a, XMMHUYECKUM 3/1eMeHT, MPOCTOe BeleCTBO,
CJIOXKHOE BelleCTBO, CMeChb (OAHOPOJHasi U HeOAHOPO/Hasi), BaJIeHTHOCTb, OTHOCUTE/IbHAsi aTOMHasi U MOJIeKyJisipHasi
11 Macca, KOJMYeCTBO BellleCTBa, MO/b, MOJIIPHAash Macca, mMaccoBas [0/l XMMHYEeCKOro 3jeMeHTa B COeJUHEHWH,
' MOJISIDHBIA 00BEM, XUMHUYeCKasi peaklysi, KiIacCU(pUKaIUs peaklyid: peaklUW COeJWHEeHUs, PeakLUH pa3/ioXKeHHsl,
peakiy 3aMelleHus, peaklMu oOMeHa, 5K30- U IHJOTepMHUecKhe peakiid, TeTUIoBOM 3¢ ¢eKT peakLiH, pPacTBOD,
MaccoBasi [10Jis BelllecTBa (MpOLeHTHAasi KOHLIEHTpaLUsi) B pacTBope
1o WJITIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX TIOHATUN U PUMEHSITh 3T MOHSITUS TIPU OMKCAaHWU BeLeCTB U
. VX TIpeBpalleHum
1.3 WCTI0/Ib30BaTh XUMUUECKYH0 CHMBOJIMKY [i/Is1 COCTaB/IeHUs1 (JOPMYJI BellleCTB U ypaBHEHUM XUMHUYEeCKUX peakLvii
14 pacKpbIBaTb CMBIC/I 3aKOHOB COXPaHEHHsI MacChl BelleCTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJ/ISIDHOTO YYeHUs,
' 3aKOHa ABOTrajipo
1.5 OTIpe/IeJIATh BaJIEHTHOCTh aTOMOB 3/IeMEeHTOB B OMHAPHBIX COeAMHEHUSIX




K/IacCU(UIMPOBAaTh XUMUYeCKHe peakiuu (10 UKy M COCTaBy YYaCTBYHOIUMX B peakl[MU BeIlecTB, 10 TeTIOBOMY

1.6
sddekry)
1.7 BBIUKC/ISITH OTHOCUTETbHYIO MOJIEKY/ISIPHYIO 1 MOJISIPHYIO MacChl Bell[eCTB
1.8 BBIUMC/ISITH MACCOBYIO /IO/TF0 XUMHUUECKOT0 37ieMeHTa 1o (hopMysie coeIMHeHNs],
1.9 BBIUMCJIITE MaCCOBYIO ZIO/TIO BelllecTBa B pacTBOpe
110 TIPUMEHSITb eCTeCTBeHHOHayuHble MeTO/bl TO3HaHWs — HabmofeHue, U3MepeHUe, MO/le/TMpOBaHUe, SKCIIePUMEHT
. (peanbHBIN U MBIC/IEHHBIN)
2 [To Teme: «BakHel1111e Npe/|CTaBUTe/T HEOPraHUUeCKUX Bell[eCTB»
2.1 PaCKpbIBaTh CMbIC/T OCHOBHBIX XMMUUECKUX TIOHATUN: OKCUJ, KUCJI0Ta, OCHOBaHUe, COJb
2.2 oripe/iesisiTh IPHUHA/JIeXKHOCTh BellleCTB K Orpe/ie/IEHHOMY K/1acCy CoeIMHeHHWH o hopMyiam
2.3 K/lacCU(UIIMPOBaTh HeOpraHuyeckue BelllecTBa
24 XapaKTepr30BaTh (OMUCHIBATh) OOIMe XMMUUYECKHe CBOMCTBA BEIECTB pa3/IMUHBIX K/IaCCOB, MOATBEPIK/Aas OMHCAHUe
' TIpYUMepaMu MOJIEKY/ISIPHBIX YPaBHEHUM COOTBETCTBYIOILIMX XUMUUECKHX peakLi
5 s TIPOrHO3UPOBaTh CBOWCTBA BeLECTB B 3aBUCUMOCTM OT KX KauyeCTBEHHOIO COCTaBa, BO3MOXXHOCTH IIPOTEKaHHs
‘ XUMUUeCKUX TpeBpallleHri B Pa3/IMUHbIX YCIOBUSIX
C/lefioBaTh MpaBWIaM TIOb30BaHUSI XMMHUUYECKOW IMOCYZoH W J/labopaTOpHBIM 00OpYJOBaHHEM, a TaKXe IpaBU/IaM
oOpaltieHusi € BellleCTBaMH B COOTBETCTBUHM C UHCTPYKLIUSIMH TI0 BLITIOJTHEHUIO JTa00PaTOPHBIX XUMHUYECKUX OTIBITOB TI0
26 TOJTyUeHWI0 W COOMpaHWIO Ta3000pa3HbIX BellecTB (BOJOpPOJAa W KHCIOPOZA), TPUTOTOBJIEHWIO PACTBOPOB C
' orpe/ie/IEHHONM MacCOBOM /10/iell paCTBOPEHHOTO BeIleCTBa, MJIAHUPOBATh U TTPOBOAUTHL XUMUUECKHe YKCIIePUMEHTHI 110
pacro3HaBaHHIO PACTBOPOB Iliesioueli U KUCIOT C MOMOIIbI0 UHWKATOPOB (JakMyc, deHondTanenH, METUIOpaHX U
Aipyrue)
2.7 TIPOBO/IUTH PACUéThI 10 YPAaBHEHUIO XUMUUEeCKOU peaki[uu




ITo Teme: «HepI/IO,E[I/I‘-IECKI/II‘/JI 3dKOH U HepI/IO,E[I/IquKaﬂ CucCTeMa XMMHUUYEeCKHUX 3JIEMEHTOB ,Z[ n. MEH,E[EJ'IEEBEI. CTPOEHI/IE

> aTOMOB. XumHueckas CBs3b. OKUC/INTeIbHO-BOCCTAHOBUTE/IbHBIE PeaKLn»
PaCKpbIBaTh CMBICJT OCHOBHBIX XWMHUECKHX TIOHSTHI: SI[PO aTOMa, 37eKTPOHHBIA C/IOW aToMa, aTOMHas OpOuTasb,
3.1 pajuyc aToma, XMMUUYeCKasi CBfI3b, [0JIIPHAsl U HeIoJIsipHasi KOBaJleHTHasi CBfI3b, 3JIEKTPOOTPULIATe/IbHOCTh, UOHHAS
CB$13b, OH, KATHOH, aHWOH, CTelleHb OKUC/IeHUs
3.2 K/1aCCU(ULIMPOBAaTh XUMHUYECKHe 3/1eMeHThI
3.3 OTHMCHIBATH M XapaKTepu3oBaTh TabimmuHyro ¢opmy [lepuoanueckoil cUCTEMbl XUMUYECKHUX 3/IEMEHTOB: Pa3/MuaTh
' TIOHSITHSI «TJIaBHasl oArpyrra (Arpymnra)» u «rmobouHas roArpyrmna (brpynma)», «Marbie» U «O0blLIe» Mepruojbl
34 packpeiBaTb cMblcs Ilepuosudeckoro 3akoHa [I.V. MeHpeneeBa: [eMOHCTpUPOBAaTh IMOHWMaHHWe [ePUOAUYECKON
' 3aBUCUMOCTH CBOWCTB XMMHUUECKHX 3/IEMEHTOB OT UX M0/10KeHus B [lepuoanueckon cucreme
COOTHOCHUTH 0003HaueHus, KOTOpble MMeloTcs B Tabmure «[lepropnyeckasi cucremMa XUMUYeCKUX 37eMeHTOB /..
3.5 MeHziesieeBa» C YMC/IOBBIMU XapaKTePUCTUKAaMM CTPOEHUs] aTOMOB XMMMUECKUX 37eMeHTOB (CoCTaB W 3apsf s7pa,
o011jee YKCI0 3I€KTPOHOB U pacripe/ie/ieHHe UX 10 31eKTPOHHBIM CJIOSIM)
3.6 OTIpeZie/ISITh CTeTNleHb OKHC/IeHUs 3/IEMEeHTOB B OMHAPHBIX COeMHEHUSIX
3.7 orpeiesIiTh BUJ, XUMHUYECKOH CBSI3U (KOBa/leHTHasl ¥ MOHHAs1) B HEOPraHWYeCKUX COeIMHEeHUSIX
9 KJIACC
Kopg, < .
ITpoBepsiemble mpejMeTHBIE Pe3y/IbTaThl 0CBOEHHsI 0CHOBHOH 00pa30BaTe/IbHOI MPOrpaMMbI 0CHOBHOI'O
TIPOBEPHEMOTO o011ero oopa3oBaHus
pe3y/bTarTa
1 ITo Teme: «BeljecTBo U XMMHUUeCKas peakLjys»




PAaCKPBIBATb CMBIC/TI OCHOBHBIX XMMHUUECKHUX TIOHSITHIA: pacTBOp, 3JIEKTPOJIMTEI, HE3JIEKTDOJIUTEI, 3JIEKTPOJIMTUYECKAs

J¥ICCOLIMALIMs, PeakMd HMOHHOTO oOMeHa, KaTajau3aTop, XMMHUUYecKoe paBHOBecHe, oOpaTHMble W HeoOpaTUMbIe

1.1 peakuuy, OKUCJIUTEJbHOBOCCTAHOBUTE/IbHbIE — DEakLUH, OKWC/IWTe/lb, BOCCTAHOBUTE/Ib, OKUC/IEHHWE U
BOCCTAHOBJIEHWe, a/0TPOIus, aM(OTepHOCTb, XWMUUecKasi CBsi3b (KOBa/ieHTHasi, MOHHas, MeTa/ulduyeckas),
KpUCTa/I/IMUecKasi peliéTka, CrjiaBbl, CKOPOCTb XUMHUUYECKOW peakLiiu
1o WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHSTUH W TIPUMEHSITb STH TIOHSITUSI TIPU OMNMCAHUM
' Bell[eCTB U UX TpeBpallleHU

13 COCTaB/ISITh YpaBHEHUS 3/IEKTPOJIUTUUECKON AUCCOLMALMM KUC/OT, 1jeflouell U cosied, TIo/IHble U COKpall|éHHbIe
' ypaBHEeHHs peakiuii HOHHOT0 06MeHa

L4 pacKphIBaTh CYILIHOCTb OKHUC/IWTETbHO-BOCCTAHOBUTE/IbHBIX Deakldid TMOCpPeJCTBOM COCTaBJ/IeHUs 3JeKTPOHHOTO
' OaslaHca 3TUX peakiui

1.5 TIPOBOJUTL PACUéThI 110 YPaBHEHUIO XUMHUYECKOW peakLuu

2 ITo Temam: «HemeTaribl u ux coeiluHeHUs» U «MeTasibl U UX COeJUHEHUS»

XapaKTepr30BaTh (OMUCHIBaTh) 00IMe U crierduueckie XMMUYeCKHe CBOWCTBA MPOCTBIX U CJIOKHBIX BEIIECTB,
2.1 TOATBEpP’K/jasi OMUCAHWe TIpUMepaMu MOJEKY/SIPHbIX KW MOHHBIX ypaBHEHUM COOTBETCTBYIOLUX XUMHUUYECKUX
peakiui
25 COCTaB/ISATh YPaBHEHUs peakLUM, MOATBEP)KAAIIIUX CyIeCTBOBAHME T'eHeTUUeCKOW CBSI3U MKy BellleCTBaMH
' pas/IMyHbIX K/1aCCOB

53 MPOTHO3UPOBAaTh CBOMCTBA BeIeCTB B 3aBMCHMMOCTH OT WX CTPOEHHs], BO3MOXKHOCTH TIPOTEeKaHUsI XUMHUUYECKUX
' TipeBpalleHUH B pa3/IMUHbIX yC/I0BUSIX

24 CJIefioBaTh TIPaBU/IaM TO/Tb30BaHUSI XUMHUYECKOH TOCY/I0M U 1abopaTOpHBIM 000pYZOBaHHEM, a TAKXKe TpaBHIaM

06an.[eHI/IH C BeljeCTBaMM B COOTBETCTBHU C MHCTPYKIJHUAMMU T10 BBITIOJTHEHUIO JlaﬁopaTOprIX XUMHUUYeCKHUX OITBITOB




T0 TIOJTyYeHUI0 U cOOMpaHUIo ra3000pa3HbIX BelllecTB (aMMHaKa U yrIeKUC/Ioro rasa)

MpOBOAWTHL peakKLWH, IIOATBEPXAAroIjHe KaueCTBEeHHLIH COCTaB PA3/IMUHBIX BeELIeCTB: PACIIO3HABATL OIIBITHBIM

2.5 MyTéM XJI0puj-, OpoMu, noaua, kapooHar, pocdat, cumuKart, CyibhaT, THIPOKCHAUOHBI, KATUOHBI aMMOHUSI, HOHBI
M3yUYeHHbIX MeTaslJIOB, MPUCYTCTBYIOLHE B BOAHBIX paCTBOPAaX HEOPraHUYECKUX BeleCTB
3 ITo Teme: «X¥MUs U OKpYy>KaroLLlasi cpefa»
3.1 pacKpbIBaTh CMBIC/I OCHOBHBIX XMMHUUeCKUX MoHsTHi: T1/1K BelljecTBa; KOppO3Hsl MeTaslIOB
TIPUMEHSITh OCHOBHBIE OTepal[ii MbIC/IMTE/IbHOW [IesITeJTbHOCTH — aHalu3 W CHUHTe3, CpaBHeHHWe, 0000iijeHue,
3.9 CUCTeMaTH3aLuIo, BbIsIBJIEHHWEe TIPUYUHHO-C/IeICTBEHHBIX CBSI3eH — /1Jis1 U3YUeHHUsl CBOWMCTB BEIeCTB U XUMHUUECKUX

peaKqu/'I; €CTeCTBEHHOHAayUHbIe MeTO/bl IMO3HAHUA — Ha6J'II-0AEHI/Ie, n3MepeHue, MOoAe/IMpOBaHKE, 3KCIIepUMEHT

(peanbHbI U MBICTIEHHBIM)




ITPOBEPAEMBIE OJIEMEHTBI COJEP)KAHUA

8 KJ/IACC
Kop, IIpoBepsieMblii 3/IeMeHT CO/iep>KaHUsA
1 [lepBoHaya/sbHbBIE XUMHUYECKUE TIOHATHS
11 [TpeameT xumun. Ponb xuMuu B )KU3HU YesioBeKa. XMMHUs B CUCTeMe HayK. Tena v BellecTBa. Pusnueckre CBOMCTBA BeIECTB.
' ArperaTHoe COCTOSIHH€e BeleCTB
1.2 [ToHsITHE O MeTOZIaX TIO3HAHUS B XUMHH. UKCThIe BeljecTBa U cMech. CriocoObI pa3ziesieHusi CMecei
13 ATOMBI U MO/eKyJ/ibl. XUMUYeCcKue 3j1eMeHTbl. CUMBOJIbI XUMUUYECKUX 3/1eMeHTOB. IIpocTeie U C/10KHBIe BellleCcTBa. ATOMHO-
' MOJIEKYJIIPDHOE yUYeHue
14 Xumuueckasi popmysia. BaseHTHOCTb aTOMOB XMMHUECKUX 3/IeMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BelrliecTB. OTHOCHTe/IbHAs
' aToMHas macca. OTHOCHUTe/IbHas MOJIeKy/IsipHas Macca. MaccoBast 107151 XMMUYeCKOro 3/IeMeHTa B COeJUHeHNH
L5 KonuuecTBo BemectBa. Mosb. MosisipHast Macca. B3auMoCBs3b KOIMUeCTBa, MacChl M YUC/IAa CTPYKTYPHBIX €[VHUL] Bell[eCTBa.
' Pacuétsl o hopMynaM XUMHUUECKUX COeUHEeHU
L6 du3nyecKue U XMMHUUYeCcKre sIBJieHUsl. XUMHUYecKasi peakLusl U eé TIpM3Haku. 3aKOH COXPaHeHWs MacChl BellleCTB. XUMHUUeCKue
' ypaBHeHus1. Kiiaccudukaiys XUMUUeCKHUX peakiyii (CoeIMHeHYs], Pa3/IoKeHHUs], 3aMelljeHus], 0OMeHa)
XUMHUUECKUM SKCIIePUMEHT: 3HAKOMCTBO C XMMHUECKOM TMOCYZOH, C TipaBUIaMd paboTel B jabopaTopuy W MpUEMaMHU
obparrieHusi ¢ abopaTopHbIM 00OpY/JOBaHUEM, W3yueHHe W OmHcaHue (U3UUECKMX CBOHCTB 00pa3ljoB HeopraHWYeCcKuX
1.7

BelllecTB, HabmojeHne (r3nueckux (T1aBleHUe BOCKA, TasHUe JibJld, PACTUPaHue caxapa B CTYTKe, KUIeHHe U KOHZeHCaIUs
BOJbI) U XMMHUUECKUX (TOpeHWe CBeud, TMpOKaJvBaHWe MeJHOW TPOBOJIOKH, B3aWMO/|eHMCTBUe Mejla C KUCJIOTOW) SIBJIEHUW,

Ha6mo,qu1/1e M OIHCaHHe TIpU3HdKOB TIPOTEKdaHHA XHMMHUUECKHX peaKL[I/Iﬁ (pa3]10)KeHI/Ie CdaXdpad, BBEII/IMO,E[EI‘/JICTBI/IE CEPHOﬁ




KHCTIOTBI C X70pujoM bapus, pasnoxenve ruipokcrza meau(1l) npu HarpeBaHWH, B3aUMO/IeHCTBUE Keje3a C PACTBOPOM COJTU
meau(I1), u3yueHre crocobOB pa3zeneHus cMeced (C TIOMOLbIO MarHwWTta, (GUIBTPOBaHUWeE, BbITAPUBAHWE, AWCTHIUISLIVS,
xpoMaTorpadusi), TIpoBeJileHHe OUYHCTKH TIOBAapeHHOM CO/MM, Hab/oeHrWe W OMKCaH{We pe3yJ/bTaTOB TMPOBEeEHUs OIIbITa,

WJITIOCTPUPYIOLLEro 3aKOH COXpaHeHUsI MacChl, CO3[jlaHue MoZe/iel MojieKy/ (11apoCTep>KHeBbIX)

2 Baknelive rpeficTaBUTeIM HEOPraHUUECKUX BEILeCTB
Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopos — 3/1eMeHT U IpocToe BelecTBo. HaxoxzeHue Kucaopoja B Ipupofe,
2.1 bu3nueckre ¥ XMMUUeCcKe cBoicTBa (peakijuu ropenus). Okcugsl. [IpumeHeHne Kuciopoza. CriocoObl MoiyueHrs KUC/Iopoja
B labopaTopyy 1 MpoMbIIIeHHOCTH. KpyroBopot kuciopoza B npupoge. O30H — a/yioTporHas MoguGHKaLys KUCI0po/a
25 TernioBoil 3PeKT XMMUUeCKOU peakLiiy, TePMOXMMUUECKHe ypaBHeHMUs], 9K30- U SHJ0TepMHUYecKre peakliuy. TOMInBO: yrob
' Y MeTaH. 3arpsi3HeHre BO3/yXa, yCUeHWe TapHUKOBOTo 3¢ dekTa, pa3pylieHre 030HOBOTO C/0si
53 Bopopog — anemeHT 1 ripoctoe BeljectBo. HaxokaeHre Bozopoia B prpo/ie, (pU3HUecKre U XMMUYeCcKre CBOMCTBa, IPUMEeHeHNe,
' crioco6sI mostyueHust. Kucsiotsl u conu
2.4 MornsipHblii 00bEM ra3oB. PacuéTel Mo XMMUYeCKUM ypaBHEHUSIM
dusnyeckue CBOUCTBa BOAbL. Bozma kak pactBopuresnb. PacTtBopbl. HacsliieHHbIe M HeHaChIIeHHbIe pacTBOPbI. PacTBOpUMOCTD
2.5 BelllecTB B BoZe. MaccoBast 1o/ BelllecTBa B pacTBOpe. XMMHUUeCKHe CBOMCTBa BOZbl. OcHOBaHMs. Posib pacTBOpPOB B NpUpO/e
Y B )KU3HU 4esioBeka. Kpyrosopot Bozbl B Ipupo/ie. 3arpsi3sHeHue NpUpPOAHbIX BoZ. OXpaHa M OYMCTKA MPUPOJHBIX BOJ,
Knaccudukaryst Heoprannyeckux coefiiHennit. Okcuzel. Knaccudukarys okcruzioB: coeoOpasyrolye (OCHOBHbIE, KUC/IOTHBIE,
2.6 amdoTepHbie) U Heconeobpa3yroijue. HoMeHknaTypa okcrzioB. ®dusnueckue U XUMHUYeCKWe CBOWMCTBA OKCHAOB. [losyueHue
OKCHJIOB
57 OcHoBanus. Knaccudukauys ocHOBaHMM: 1116/I0YM U HepacTBOpHMbIe OcHOBaHUs. HomeHKaTypa ocHoBaHU. ®Pu3nueckue u
' XMMHUYeCKHe CBOMCTBA OCHOBaHUM. [TosyueHre ocHOBaHMM
2.8

Kucnotel. Knaccudukanusi kucnot. Homenknarypa kuciaot. @usnueckde U XUMUUeCKHWe CBOWCTBA KUC/OT. PsJ akTMBHOCTH




MetasioB H.H. bekerosa. [TonyueHve KUciaoT

2.9

Conu. HomeHknatypa cosieii. @usnueckre U XuMHUUYeCcKre CBOMCTBa coJieit. [TosiyueHue coseit

2.10

I'eHeTHyeckasi CBsI3b MeXXAy KilaCCaMHU HEOPraHNYeCKHX COE,[[I/IHGHI/Iﬁ

2.11

XUMHUUECKUM JKCIIePUMEHT: KaueCTBeHHOe Orpe/ie/ieHre COZiep>KaHUsl KUC/IopoJla B BO3/yXe, TMOJyueHHe, coOMpaHue,
pacrmo3HaBaHHMe W M3y4yeHHe CBOWMCTB KHC/I0pOJa, Hab/ro/eHWe B3aMMO/EHCTBUSI BeIeCTB C KHCJIOPOZAOM U YCIIOBHS
BO3HUKHOBEHUS U TpeKpallleHus TopeHus (1okapa), 03HaKoMJIeHHe ¢ oOpa3liaMi OKCHIOB M OITHMCAHKe UX CBOWCTB, MOJIyueHue,
cobupaHue, pacrio3HaBaHWe W HW3yueHHWe CBOWCTB BO/Opofia (TOpeHue), B3auMOZelCTBHe Bozopoga € okcuzom Mezawu(Il)
(BO3MO)KHO UCIIO/Ib30BaHUe BHZeOMaTepuasnoB), HabrofeHue 00pa3loB BelleCcTB KOJIWYeCTBOM 1 Mojb, HCCIe/0BaHKe
0Cc0OeHHOCTe pacTBOPEHUS BEIeCTB C Pa3/IMUHON PaCTBOPUMOCTBIO, TIPUTOTOBJIEHHE PAaCTBOPOB C OMpe/ie/IEHHOW MacCOBOM
Jlo7ieid paCTBOPEHHOTO BellecTBa, B3aMMO/IeCTBUe BO/bI C MeTa/ylaMU (HaTpueM M KasblueM) (BO3MOXXHO HCIIO/Ib30BaHHUe
BH/IeOMAaTepPUasIoB), OTpe/ie/ieHde pacTBOPOB KHCJIOT W IIfe/ioueil C TIOMOIIbI0 WHAWKATOpPOB, WCC/e[0BaHWe 00pasioB
HEOPraHWUeCKUX BEeIeCTB Pa3/IMUHbIX K/IaCCOB, HaOJIOJieHWe W3MEeHEeHUS OKPAaCKU WHJUKAaTOPOB B PAacTBOpaxX KHUC/IOT M
Imesioueid, u3yuyeHue B3aumogeiicTBusi okcuzaa menu(Il) ¢ pacTBopoM cepHOM KHC/IOTBI, KHUCJIOT C MeTa/l/laMd, peakivi
HeWTpa/u3aliy, MojiyueHre HePaCTBOPUMBIX OCHOBAHHWH, BBITECHEHHE OJJHOTO MeTajula APYTUM W3 PacTBOpa COJH, pelleHHe

SKCIIEpDUMEHTA/IBHBIX 3a/ld4 I10 TeMe «BakHelIme K1acchl HeOopTraHN4YeCKUX COE,E[I/IHEHI/II\/JI»

[Teproanueckuii 3akoH U [Tepruoanueckasi cucTema XumMuueckux 3eMeHToB .M. MeHeneeBa. CTpoeHre aTOMOB. XUMHUYeCKast

CBsI3b. OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHbBIE peakiun

3.1

HepBLIE IIOIIBITKH KJ'IaCCI/ICl)I/IKaL[I/II/I XUMHUeCKUX 3jieMeHToB. IloHsiTue o rpymnmnax CxXOAHbIX 3J/IEMEHTOB (H.[E]'IOLIHI:IE n
e/io4yHO3eMe/IbHbIe MeTdJ/lIbl, Td/IOT€Hbl, HWHEPTHLIE FaBbI). BJIEMEHTBI, KOTODbIE 06pa3y}0T aMCbOTepHBIe OKCHJbI H

TU/IPOKCU/IbI

3.2

[Tepuoguuecknii 3akoH. Ilepuosnueckass cucremMa XxuMHUueckKux 3nemeHToB [I.V. Mengeneesa. KopoTtkonepuogHas u
JUIMHHOTIepyuoiHasi opmbl [leprognueckod cucTeMbl XUMUUecKux 3neMeHToB [.V. MenzeneeBa. Ilepuofibl ¥ TpyMIIbI.

duU3nyecKuil CMbIC/I TIOPSIKOBOTO HOMePa, HOMepOB Mepro/ia U TPYIIIbI 37ieMeHTa




Crpoenue atomoB. CocTaB aTOMHBIX sifiep. V3oTombl. DnekTpoHbl. CTpoeHHe 3/1eKTPOHHBIX 000/04eK aTOMOB TepBbix 20

3.3 XMMHUYeCKUX 3jemeHTOB Ilepropuueckon cucremel .M. MengeneeBa. XapakTepuCTHKa XMMHUYECKOrO 3JIeMeHTa [0 ero
nosiokeHuto B [lepuoguueckoii cucreme [1.U. MeHgeneeBa
3aKOHOMEPHOCTU H3MeHeHUs pajlyca aTOMOB XHMHYECKUX 3/1eMEHTOB, MeTa//IMUeCKUX U HeMeTa/VIM4eCKUX CBOMCTB IO
3.4 rpynnam u nepuogam. 3HadeHue Ilepuogyueckoro 3akoHa U [leproguueckod CUCTeMbl XMMUUECKUX 3/IeMEeHTOB Ji/Is1 pa3BUTHS
HayKu Y nipakTuku. .. MeHgeneeB — yuéHbll U TPaKJaHUH
3s Xumunyeckast cBsisb. KoBaneHTHast (To/isipHasg WM HeMoOJISIDHAsi) CBsA3b. OJIEKTPOOTPULIATENBHOCTb XWMHUYECKUX 3/1eMEHTOB.
' NouHas cBsa3b
36 Crenenb okucneHusi. OKUCIUTEILHOBOCCTaHOBUTE/IbHBIE peakUyud. [Iporjeccsl OKuCaeHus1 U BOCCTaHOB/IeHUs. OKUCIUTENN U
' BOCCTaHOBUTE/IN
XUMHUUECKUI 9KCIIepUMeHT: u3ydyeHre o0pas3lioB BelleCTB MeTas/yIOB U HeMeTasuIOB, B3aUMOJENCTBUe T'M/IPOKCH[A LIMHKA C
3.7 pacTBOpaMM KHUCJIOT U Iejioueid, MpOBeJieHWe OMbITOB, WIIHOCTPUPYIOLIMX TPUMEPLI OKHUC/IUTEIbHO-BOCCTAHOBUTETbHBIX
peakLuii (ropeHure, peaki[iy Pa3/ioyKeHUsl, COeJUHeHMs1)
9 KV/IACC
Kop IIpoBepsieMblii 3/1eMeHT CO/iepKaHus
1 BemecTBo 1 xvMHnueckas peakuus. [loBropeHuve
[Tepuoavueckuii 3akoH. [lepuoguueckass cucreMa XuMuueckux 3sieMmeHToB [JI.MI. MengeneeBa. CTpoeHue aTOMOB.
1.1 3aKOHOMEPHOCTU B U3MEeHEeHUU CBOWCTB XMMHUUYECKUX 3JIEMEHTOB TepBbIX TPEX MepPUO/0B, Kaaus, KaablUs U UX COeIMHEeHUH B
COOTBETCTBUH C I0JIOKEeHHEeM 371eMeHTOB B [lepuosueckoli cucteme U CTpOEHMEM UX aTOMOB
1.2

CTpoeHue BelllecTBa: BH/bl XUMUUECKOW CBSI3W. TUMbl KPUCTa//IMYeCKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BelleCTBa OT THIIA




KPUCTA/I/IMUECKON PpeléTKu U BHJa XUMHAYECKOW cBs3u. Kraccudukanss U HOMeHK/IaTypa HeOpraHWYecKuX BelecTB
(Me>xayHapoJHasi U TpuBHasbHas). XMMUUeCKUe CBONCTBa BeIEeCTB, OTHOCSIIMUXCS K Pa3/MYHbIM K/laccaM HeopraHW4ecKuX

COEAHHEHHﬁ, reHeTruydecCkas CBsA3b HEOPraHNMYeCKUX BeleCTB

1.3

Knaccugukarys Xumuueckrx peakLvii M0 pa3vMuHbIM MPU3HaKaM (110 YMC/IY M COCTaBY yUaCTBYIOIIUX B PeaKL[MU BellecTs, 110
TeryioBOMy 3¢deKkTy, Mo H3MeHeHHWIO CTereHel OKHC/IeHWs XHMHUECKUX 3/eMEeHTOB, 10 00paTUMOCTH, I0 Yy4YacCTHIO
KaranusaTopa). JK30- U SHJ0TepMUYECKHe peakl[id, TePMOXMMHUYeCKHe ypaBHeHHs. [loHATHe O CKOpPOCTHM XUMHYeCKOU

peakiuu

1.4

[TousiTe 06 00OpaTUMBIX W HEOOpPAaTMMbIX XUMUUECKHX peakiusx. [IOHSiITHe O TOMOTeHHBIX W TeTepOreHHBbIX peakIUsX.
[ToHsiTe 0 XMMHUUYECKOM paBHOBeCUM. DaKTOPbI, BAUSIOIIME HAa CKOPOCTh XMMWYECKOM peakLUU U TI0JI0KeHUe XUMHUYEeCKOro

paBHOBeCHsI

1.5

OKuCIUTEeTbHO-BOCCTAHOBUTEIBLHEIE peakinuu, 9H€KTPOHHbIﬁ OasaHC OKMCJIUTE/TbHO-BOCCTAHOBUTE/THHOMN peakKLuu.

CocraBnieHue ypaBHEHHI‘;I OKHC/INTE/IbHO-BOCCTAHOBHUTE/IBHBIX peaKI_[Hﬁ C UCI10J/Ib30BaHWEM MeTO/id 3/IEKTPOHHOI'O OaaHca

1.6

Teopus 3/1eKTPOUTUUECKOW AUCCOLMALIMU. DEKTPOJIMTHI U HE3eKTPO/IUThl. KaThOHBI, aHMOHbL. MeXaHu3M AUCCOLMALIUU
BeIlleCTB C Pa3/IMUHbIMU BUJAMM XUMHUeCKOUW cBsi3u. CTereHb auccouyaluv. CuibHbIe U (y1abble 3/IeKTPOJIUTHL. Peakiuu
WOHHOTO OOMeHa. Y C/IOBUSI MPOTEKAaHUS peakiii MOHHOTO OOMeHa, TOJIHbIe M COKpAIlléHHbIe MOHHbIE YPaBHEHWS PeakIvi.
CBolicTBa KUC/IOT, OCHOBAHWM U COJield B CBeTe Tpe/iCTaB/IeHH 00 3/IeKTPOIMTUUECKOM ArCcoraiii. KauecTBeHHbIe peaKIuu

Ha UoHbI. [IoHATHe 0 THApoIU3e comnel

1.7

XUMUYeCKUl 9KCIIepUMEHT: 03HaKOMJ/IeHWe C MO/Ie/ISIMU KPUCTa/JTMYeCKUX PelIéTOK HeopraHMueCKUX BellecTB — MeTauioB U
HeMeTa//IoB (rpadura U ajiMasa), CI0XKHBIX BeIecTB (X/I0pUza HaTpusl); UCC/IeJoBaHUe 3aBUCUMOCTA CKOPOCTH XUMHUYEeCKOU
peakllid OT BO3/IeMCTBUSI PAa3/IMUHbIX (DAaKTOPOB; WCC/Ie0OBaHHEe 3JIEKTPOMPOBOJHOCTH pAaCTBOPOB BeIeCTB, Iporiecca
JUCCOLMALMM  KUCJIOT, 1Ie/ioyeid W cojiel (BO3MOXKHO HCIO/b30BaHME BH/leOMaTepuasoB); TpPOBeJjleHUe OIbITOB,
WITFOCTPUPYIOIIMX TIPU3HAKU TIPOTeKaHWs peakiuii MoHHOro obmeHa (oOpa3oBaHHWe OcajiKa, BbiZie/ieHWe Ta3a, oOpa3oBaHue

BO/Ibl); OMbITOB, WITFOCTPUPYIOLINX MPHUMEPbl OKHUC/IUTETbHO-BOCCTAHOBUTE/IbHBIX Peaklni (TOpeHue, peaklyy Pas3/ioKeHus,




COE,E[I/IHEHI/IH); pacCrio3HaBadHHWe€ HeOpraHM4YeCKUX BelleCTB C TIOMOIbI0 Ka4YeCTBEHHBIX peaKL[I/Iﬁ Ha HWOHBI; pelleHue

3KCIIEPUMEHTA/IBHBIX 3aJa4

HemeTanne! u ux coeHeHH s

2.1

OOmast XapakTepucThKa ranoreHoB. OCOOEHHOCTH CTPOEHMsI aTOMOB, XapaKTepHble CTereHW OKucaeHus. CTpoeHUe U
(r3uUeckre CBOMCTBA TIPOCTBIX BeIlECTB — TrajJlOTeHOB. XHWMUUeCKWe CBOWCTBa Ha IpuMepe XJopa (B3auMoelCcTBUe C
MeTaJlJlaMH, HeMeTaslylaMy, 1ieouamu). XaopoBogopo. CosisiHasi KMC/I0Ta, XMMUUeCKUe CBOWCTBA, MOAyueHue, pUMeHeHUe.

[eiicTBUe X/10pa ¥ XJIOPOBOZIOPO/ia HAa OPraHM3M uesioBeKa. BakHele XJ10pyu/ipl ¥ UX HaXOXJeHre B IIpUpojie

2.2

OO6miass xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcOOeHHOCTHM CTPOeHHsI aTOMOB, XapaKTepHble CTereHH OKHUC/IeHUs.
CrpoeHue U ¢u3nueckre CBONCTBA MPOCTBLIX BeIeCTB — KUCI0PO/Ja U Cepbl. AJIJIOTPOITHbIE MOAW(UKALIMU KUCIOPOJa U CephbI.
Xumnueckue cBoiicTBa ceprl. CepoBofopoJ,, CTpOoeHUe, Qu3MUecKWe U XUMHUYecKhe CBoWcTBa. OKCHIbl Cepbl Kak
TIpe/ICTaBUTe/I KUCIOTHBIX OKcUJoB. CepHasi KUC/IOTa, (GuU3MuecKue W XUMHUYecKre CBOMCTBA (0Olue KakK Mpe/CTaBUTENs
K/lacca KAC/IOT U criefiuduueckre). XuMUUYeCKre peaklyy, jieKalrie B OCHOBe MPOMBIIIIEHHOTO Croco0a Moy4YeHusi CepHO
KUCI0ThI. [IprMeHenue. Cony cepHOM KMC/IOTBI, KaueCTBEHHAs! peakius Ha Cy/ibdar-uoH. HaxoxzeHre cepbl U e€é coeJUHEHUN
B MpHpo/Jie. XUMUUecKoe 3arpsi3HeHre OKpY»Karolllel cpefibl COeZIMHeHUsIMU Cepbl (KUCIOTHBIE I0X/U, 3arpsis3HeHre Bo3/yXa U

BO/I0EMOB), CTIOCOOBI ero MpeZoTBpareH s

2.3

OO01ijasi XapakTepyuCTHKa 3/1eMeHTOB VA-rpyrirbl. Oco6eHHOCTH CTPOeHHsI aTOMOB, XapaKTepHbIe CTeNeHH OKHCIeHUs. A30T,
pacrpocTpaHeHre B MpUpo/ie, pusnueckue U XUMUUeCKre CBoHCTBa. KpyroBopoT a3oTa B mprpoze. AMMUAK, ero pusnueckue u
XUMHUUeCKUe CBOMCTBa, TMoJyueHHe W npuMeHeHHe. Comu aMMOHUS, UX (U3NUecKrie U XUMUUYeCKre CBOMCTBA, MPUMeHeHUe.
KauecTBeHHast peakiiysi Ha HIOHbl aMMOHHMSI. A30THasi KUC/IOTa, eé roJiyueHne, pusnueckre U XMMAYecKre CBOMCTBa (001ue Kak
Tipe/ICTaBUTesIsl Kjlacca KUCIOT U crieljuduryeckue). Vcrosnb30BaHWe HUTPATOB U COJiell aMMOHHMS B KaueCTBe MUHepasbHbIX
yaobpeHuii. XvMuueckoe 3arpsi3HeHHe OKPY)Karolljel cpe/ibl COeZIMHeHUsIMU a30Ta (KHUC/IOTHBIE O0XK/H, 3arpsi3HeHue BO3/yXa,

TOYBBI U BOJJOEMOB)

2.4

docdop, amnorporHbie Mogudurkaiuu docdopa, ¢usnueckue U xumuyeckue couictBa. Okcup ¢ocdopa(V) u dochopHas




KHCJ/I0T4, (1)I/I3I/I‘-IGCKI/IG U XUMH4YeCKHe CBOI‘/JICTB{:L oJjiyueHue. Hcnionb3oBaHue q)OC(l)aTOB B Kd4eCTBe€ MHUHEePA/IbHBIX y,E[OGpEHI/If/i

2.5

O6miast xapakrepucTuka 31eMeHTOB I[VA-rpynmbl. OcOOeHHOCTH CTPOEHHsI aTOMOB, XapaKTepHble CTereHH OKHC/IeHUs.
Yrnepon, annoTporiHble MoAW(UKAIK, PacrpoCTpaHeHHe B MpUpofe, (GU3MUecKrue M XMMHUUYecKhe CBOWCTBA. AzcopOuus.
Kpyrosopor yrneposa B mpupoge. OKcuzbl yriepoja, UX (uU3MyecKMe U XUMUUeCKHe CBOWMCTBA, JEWCTBHe Ha >KUBbIE
OpraHu3Mbl, TIOJIyUeHHe W TpPUMeHeHHe. OKOJIOTMueckue MpoOsieMbl, CBsi3aHHBIe C OKcuzoMm yriaepozga(IV); ruroresa
r/100a/IbHOTO TIOTeryIeHUsT K/MMaTa; MapHUKOBBINA 3¢ ¢deKT. YrosbHasi KUCAOTa U eé Coyd, UX (u3Mueckde U XUMHUecKue
CBOWMCTBa, ToJiyueHWe U TipuMeHeHWe. KauecTBeHHasi peakijusi Ha KapOoHaT-MoOHBL Vcrmonb3oBaHve KapOOHAaTOB B OBITY,

MeaguIHe, TPOMBIIIJIEHHOCTHU U CeJIbCKOM XO03SCTBE

2.6

[TepBoHaua/bHbIe TMOHATUS 00 OpraHUYECKMX BeI[eCTBaX KaK O COeAMHEHUSX yryepoza (MeTaH, 3TaH, 3TWU/IEH, alleTHJIEH,
3TaHOJI, TJIMLIEPUH, YKCYCHasi KUcIoTa). MIX cocTaB M XumMHueckoe ctpoeHue. [ToHsITHe 0 OMOIOTHYECKU Ba)KHBIX BeleCTBAX:
>kupax, 0Oenkax, yrieBojlax — U UX POJIM B >KU3HU Ue/ioBeKa. MarepuasibHOe eIMHCTBO OPraHWYeCKUX U HeOpPraHuYeCKUX

coeZIMHEeHUM

2.7

KpemHuii, ero ¢usnyeckrie 1 XuMUUeCKHe CBOWMCTBA, TIoJaydyeHUe U rpuMeHeHue. CoeZiMHeHUs KpeMHUs1 B Tipupogie. O6iye
npezctaBienuss 06 okcuzge kKpemHusi(IV) u kpemHueBoil kuciore. CHIMKaThl, MX HCIOMb30BaHWe B OBbITYy, MeJUIIVHE,
TIPOMBIILJIEHHOCTU. BaskHellline CTpouTesbHble MaTepUasibl: KepaMuKa, CTeK/o, lieMeHT, 0eToH, >kene300eToH. IIpobiemMsl

0e30I1aCHOTr0 MCII0/Ib30BaHUs CTPOUTE/IbHBIX MdTe€PHAJ/IOB B HOBCe,Z[HeBHOIk/JI JKHU3HU

2.8

XVUMHYeCKU SKCIepUMeHT: H3yueHWe 00pasljoB HEeOpraHWYeCKHX BeIeCTB, CBOMCTB COJSIHOM KHWCJIOTBI; TpPOBefeHHe
KaueCTBeHHBIX DeakIMii Ha XJIOpWA-HOHBI U HaOJIIoZileHre TIPU3HAKOB WX TMPOTEKAHUs]; OMBITHI, OTpakaromiye (u3nveckue u
XMMHWUeCKUe CBOWMCTBA TajloTeHOB W UX COeAUHEHWM (BO3MOXXHO WCIO/b30BaHWE BH/EOMAaTephasoB); O3HaKOMJIeHHEe C
oOpa3jamMu x/I0puJoB (rajoreHu0B); O3HAKOMJIeHWe C oOpa3lamMu cepbl U eé CoeMHEHUsMH (BO3MOKHO HCIIO/Ib30BaHUE
BU/leoMaTepHasnoB); Hab/ofeHWe mpoliecca oOyI/MBaHMSI caxapa M0J JeWCTBUeM KOHLIeHTPHUPOBAHHOW CEepHOM KHUC/IOTHI;
H3yueHre XUMHUYEeCKUX CBOMCTB pa30aBleHHOW CepHOM KHUCJIOTHI, TIPOBe/leHHe KaueCTBEHHOW peakI[uM Ha Cy/ibhaT-uoOH U

HaOJ/TIFoIeHre TIpU3HaKa e€é TpPOTeKaHWs; O3HAaKOMJIeHHe € (GU3WYeCKMMHU CBOWMCTBAMM a30Ta, docdopa M MX COeJUHEHUH




(BO3MOXKHO MHCII0/Ib30BaHKWEe BHJieOMaTepuaioB), oOpa3llaMu a30THBIX U (ochOpHBIX yA0OpeHUit; mosnyueHue, cobupaHue,
pacro3HaBaHHe W W3y4yeHHe CBOWCTB aMMHaKa; TMPOBe/leHHe KAueCTBEHHBIX peakiMii Ha WOH aMMOHUS W (ocdar-uoH u
H3ydyeHWe TIPU3HAKOB WX TIPOTeKaHWs, B3aWMOJENMCTBHe KOHI[EHTPHPOBAHHOM a30THOM KHCJIOTHI C Mefbl0 (BO3MOXKHO
WCTO/Ib30BaHNe BU/IeOMATepUaioB); HW3ydyeHHWe MoJefieli KpUCTa/sIMyeCKUX pelIeToK anmasa, rpadura, ynnepeHa;
03HAaKOMJIEHHE C TPOLIeCCOM aZicOpOIMKM pPaCTBOPEHHBIX BEIECTB AKTMBUPOBAHHLIM YIJIEM U YCTPOWCTBOM IPOTHBOra3a;
rosyyeHve, cobupaHue, pacrio3HaBaHWe U M3yueHHWe CBOWCTB YIJIEKHCJIOTO Ta3a; TpOBe/eHHe KaueCTBeHHBIX peakluid Ha
KapOOHaT- W CWIMKAaT-WOHbl U W3y4yeHHWe TIPU3HAKOB WX [IPOTEKaHWs; O3HAKOMJIEHHE C TIPOAYKIHUEeH CHIMKaTHON

MPOMBIIIVIEHHOCTH; pellieHre SKCIIEPUMEHTA/IBHBIX 3a/idy I10 TeMe «BaxkHeue HeMeTaIbl U UX CoeaMHEeHHU

MeTanibl ¥ UX CoeIMHEeHMsA

3.1

OO611ast xapakTepyuCTHKa XUMUUYECKHX 3/IEMEHTOB — MeTas/UIoB Ha OCHOBAaHWM WX MOJIOKeHus: B [lepuoanueckoi cucreme
XUMHUUeCKUX 31eMeHTOB [I.V. MeHzeneeBa u ctpoeHusi aroMoB. CTpoeHne MeTalioB. MeTta/unueckast CBSI3b U MeTa/l/InuecKast

KpUCTA/I/IMYeCKast pELLIéTKa. BJ'IEKTPOXI/IMI/IT-IECKI/Iﬁ PS4 HaHpH)KEHI/Iﬁ MeTaJ/1JI0B

3.2

dusnyeckue ¥ XMMHUYeCKWe CBOMCTBa MeTannoB. OOlMe criocobbl rosydyeHusi MeTa/uioB. IToHSATHE O KOPpO3UM MeTaslsoB,
OCHOBHBIE CITOCOOBI 3aIUThl UX OT Koppo3uu. CriiaBbl (CTajb, YyTYH, AIOPaJOMUHKMN, OPOH3a) M UX MpUMeHeHHe B ObITy U

MPOMBILIJIEHHOCTH

3.3

[[lesiouHble MeTas/Ibl: TIOJIOXKeHUe B Ilepuoguueckol cucTeMe XuUMHYecKux snemeHToB [I.VMI. MeHzeneeBa; CTpoeHUe HUX
aTOMOB; Haxo)KJeHue B npupoje. Pr3nueckre U XUMUUeCKHe CBOMCTBA (Ha npumepe HaTpus U Kanus). OKCH/bI ¥ TUIPOKCU/IbI

HaTpud U KaJlusl. HPI/IME‘HGHI/IG Ie/IOYHBIX METAJIJIOB U UX COE'[[I/IHEHI/II\/JI

3.4

H_IEJIOT-IHOBQMEJIBHBIG MeTa/IJIbkl MarHuii u Ka]I]:L[HﬁZ I10JIOKeHHe B HepHO,E[I/IquKOP'I cucremMe XMMHUYECKHX 3J/IeMeHTOB ,[[I/I
MeH,qeneeBa; CTpO€HHME HX daTOMOB; HAXOXXAEeHHe B IIpUpoje. ®duspyecke M XMMHYECKHe CBOMCTBA MarHusg M KaJIbLIK.

BaxHetliive coeiMHeHUsS Ka/lbIus (OKCH/], TUAPOKCH, COJH). 2KECTKOCTh BO/IbI U CTIOCOOBI €€ yCTpaHeHust

3.5

AmoMuHul: niosioxkeHre B [leproanueckoit cucreMe xumuueckux sineMeHToB 1.V, MeHziesieeBa; CTpOeHUe aTOMa; HaxOxXKAeHre B

nipypoge. dPr3ryeckre U XMMHUYeCKre CBOMCTBa alfoMUHMs. AM(OTepHbIe CBOMCTBA OKCH/Aa U TUIPOKCH/IA /TFOMUHUS




3.6

Keneso: nonoxenue B Ileproanueckoil cucteme xumMuueckux sneMeHToB [1.V1. MeHzieneeBa; CTpoeHHe aTOMa; HAXOXX/JEHHUE B
nipupojie. Pu3nueckue U XMMHUUYeCKUe CBOMCTBA >kese3a. OKcubl, THAPOKCcHAbl U conu xxene3a(Il) u »xenesza(Ill), ux cocras,

CBOMCTBA U rnojsiyueHue

3.7

XUMHUUECKUI SKCIIepUMeHT: O3HaKoM/IeHHe C oOpasllaMy MeTal/IoB M CIVIaBOB, UX (DM3UUYECKUMU CBOWCTBaMM; H3yueHHe
pe3y/bTaTOB KOPPO3WM METa/UIOB (BO3MOKHO HCIIO/b30BaHHE BHjeOMaTepHasioB), 0COOEHHOCTe B3auMOENCTBUS OKCHA
KaJIbL[sl U HaTpUs C BOJOU (BO3MOXKHO MCITO/Ib30BaHNWe BHE€OMAaTepUasoB); UCCIeJOBaHME CBOMCTB JXECTKOM BOJbI; MpoLiecca
rOpeHus >kejie3a B KUCI0POo/Zie (BO3MOXKHO MCIO/b30BaHMe BU/leOMaTepHasoB); IPU3HAKOB NIPOTEKaHUsl KaueCTBeHHBIX peakLui
Ha WOHBbI (MarHuWsi, Kajblvs, allOMUHUSA, ITUHKa, kene3a(Il) u rkemesa(Ill), meau(Il); HabrofieHe M OMMCaHWe TMPOLECCOB
OKpalllMBaHUs IUIaMeHU MOHaMM HaTpus, Kalus M KaabLys (BO3MOXKHO MCIIO/Ib30BaHWe BH/leOMaTepuasoB); UCC/IefloBaHUe
amM(OTepHBIX CBOWCTB THAPOKCH/A alIOMUHMS U THUJPOKCHZA LMHKA; pelleHue SKCIIepUMEeHTa/lbHbIX 3ajad [0 TeMe

«BakHelIye MeTaslIbl ¥ UX CoearHEHUA»

XUMUSA U OKpy»Karolas cpeja

4.1

Hogeble MaTepHaJbl U TEXHOJ/IOTUH. BEI.LIECTBEI M MaTepudJ/ibl B HOBC@AHEBHOﬁ JKU3HU UeJIoBeKa. XUMUS U 340pOBkLE. besormacHoe

HCI10/Ib30BaHME BelleCTB 1 XUMHWUYEeCKUX peaKqu/'I B 6I:ITy. HepBa;I MOoMOI1Ib IMPpHU XUMHUUYECKHX 0XKOTr'aX U OTPABJ/IEHUAX

4.2

OCHOBBI 3KOJIOTMYECKOM TPaMOTHOCTA. XHWMHMUeCKoe 3arpsisHeHue okpyskaroujen cpezabl [1/IK. Ponp Xxumum B peleHuUn
3KoJioruueckux Tmpobsiem. IIpupojHble WMCTOUHMKHM YI/IeBOJOpPOJOB (Yrojb, TPUPOJHBINA Tra3, He(Tb), MPOAYKTbI UX

repepabOTKH, X POJIb B OBITY U TIPOMBIIILJIEHHOCTH

4.3

XVMHYeCKui SKCTIepUMeHT: u3ydyeHre 00pa3iioB MaTepHuasoB (CTEK/IO, CIIaBbl METal/IOB, ITOJTMMEPHbIe MaTepHasibl)




ITPOBEPSEMBIE HA OI'3 110 XUMUU TPEEOBAHUA K PE3YJ/IBTATAM OCBOEHUMSI OCHOBHOW OBPA30BATEJ/IbHOM
ITPOT'PAMMbI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

Koa .
IIpoBepsieMbie TPeOOBAHKA K MPeAMETHHIM pe3y/IbTaTaM 0a30BOro YPOBHS 0CBOEHHSI 0CHOBHOM
MpOBePsieMoro .
poBep oOpa3oBaTe/ILHOI MPOrpaMMbl 0CHOBHOI'0 0011iero oo6pa3oBanus Ha ocHoBe ®I'OC
TpeOoBaHUs

1 IIpexncrasienue:

0 TI03HaBaeMOCTH SIBJIEHMM TIPUPOZbI, TIOHMMaHWe O00BEKTUBHOM 3HAUMMOCTH OCHOB XMMHUECKOW HayKH Kak
1.1 00/1acTH COBpPEMEHHOT0 eCTeCTBO3HAHHWs, KOMIIOHeHTa o00Iledl Ky/JbTypbl M TIPaKTHUeCKOW [esiTeJTbHOCTH

YeJIOBeKa B YC/IOBUAX COBPEMEHHOT'O O6H.[€CTBa; MOHMMaHKe MeCTa XMMHHU Cpear IPYIruX eCTeCTBEHHBIX HAYK

O HAYYHBIX METOJaX ITI03HaHUA, B TOM UHKCJ/Ie SKCIIepUMEHTA/IbHBIX M T€OPeTHUUYECKUX MeTO/ldaX HMCC/IeJ0BaHUA
1.2 BelleCTB U U3yUdeHHsA XUMHWUYECKUX peaKL[I/IfI; YMeHHeEe KUCII0/Ib30BdTb MOJe/In OJisd 00BsICHeHHS CTPOEHUS aTOMOB

Y MOJIeKYI

0 cdepax mnpodeccuoHaNbHOW [eATeNbHOCTH, CBSI3aHHBIX C XUMHe U COBPEMEHHbIMU TeXHOJIOTHSIMH,

OCHOBdHHBIMH Ha JOCTHIXEHUAX XUMHUECKOU HAyKH, 4TO I1O3BOJIUT O6y‘—IaI-OH_[I/IMCH PaCCMaTPHUBATb XUMHIO KdK

1.3 chepy cBoeil Oyaymiedi npodecCHOHANbHOW [eATeNbHOCTH W C/leflaTb OCO3HAHHBIM BbIOOD XUMHMU Kak
npouILHOTO TIpejMeTa IIPH Miepexo/ie Ha YpoBeHb cpefjHero obirero oopa3oBaHus

5 BnageHve cucreMoll XWMWUECKHMX 3HaHWM U yMeHUe TPUMEHSTb CUCTeMY XUMMUeCKUX 3HaHWW, KoTopas
BKJIIOYAeT:
Ba)KHEMILIMe XMMHUUeCKHe TMOHATHS: XMMHUYeCKUM 3/IeMeHT, aTOM, MOJIeKy/la, BelecTBO, MPOCTOe M C/I0KHOe

2.1 BeILleCTBO, OJHOPO/HAs U HeOJHOPOAHAs: CMeCh, OTHOCUTeJ/IbHbIE aTOMHAasi M MOJIeKYJ/IsIpHasi MacChl, KOJIMYeCTBO

BeIT|eCTBa, MOJIb, MOJISIPHAsl Macca, MOJISIpHBINA 00BEM, OKCHJ], KUC/IOTa, OCHOBaHHWe, COJTb (CpeJHss), XUMHUeCKast




peakLysi, peakiL[i1 COeJIMHeHs], peakiuy Pa3/ioxKeHusl, peakL[UM 3aMellleHUs], peakiiui oOMeHa, TeryioBou 3 dekxT
peakivy, 5K30- U SHJ0TepMUYeCcKUe peaklivd, pacTBOP, MaccoBasi [0/si XMMUUECKOT0 37ieMeHTa B COe/JMHEeHUH,
MaccoBasi 10/l M TIPOLIeHTHasi KOHL|eHTpAaL[Msi BellleCTBa B PAaCTBOpe, si[PO aTOMa, JIeKTPOHHBIA CJIOW aToMa,
aToMHasi  opOuTanb, pafdyC aToMa, BaJeHTHOCTb, CTelleHb  OKWUC/IEHWs, XWMHWUeckKas  CBS3b,
3/IeKTPOOTPULIATENTbHOCTD, TOJISIPHAasi M HeroJsipHasi KOBajlleHTHasi CBsi3b, MOHHAsI CBfI3b, MeTa/UIMUecKasi CBfi3b,
KpUCTa/yInyecKast pelléTka (aToMHasi, MIOHHasl, MeTasyTnuecKasi, MOJIeKyJ/sipHasi), MIOH, KaTHOH, aHUOH, 37IeKTPOJIUT
U HEdJIeKTPOJIUT,  3/IeKTPOJIMTHYeCKass —/IMCCOLMALIMS, PeakUMd HWOHHOrOo OoOMeHa, OKHUC/IUTeTbHO-
BOCCTaHOBUTe/IbHbIe PeakLMd, OKWC/IUTeb M BOCCTAHOBUTE/b, OKHUCIeHHWEe W BOCCTAHOBJ/IEHWE, 3JIeKTPOJIM3,
XVUMHUYeCKOe PaBHOBeCHe, 0OpaTUMble U HeoOpaTUMble Peaki[iK, CKOPOCTb XMUMHUECKOW peakIiy, KaTaanu3aTop,

[T11K, Koppo3usi MeTaJl/IOB, CIIaBbl

OCHOBOIIO/Iararomye 3daKOHbI XHMMHWH: 3dKOH COXpaHeHHA MacCChI, HepI/IO,E[I/IquKI/Iﬁ 3dKOH ,[[I/I MeH,quIeeBa,

22 3aKOH TIOCTOSTHCTBA COCTaBa, 3aKOH ABOTazipo
2.3 TeOPUU XMMHUU: aTOMHO-MOJIEKY/ISIPHAsl TEOPHsi, TEOPUS 3JIEKTPOIUTUUECKOW JUCCOLMaLU
3 BrageHve ocHOBaMM XMMUUECKOW TPaMOTHOCTH, BK/TFOUAKOLIEM:
yMeHHe TIPaBU/IbHO MCITI0/Tb30BaTh U3yUeHHbBIE BeIlleCTBa U MaTepyasbl (B TOM UHC/ie MUHEpa/bHbIe Y100peHus,
MeTaJl/Tbl ¥ CTJIaBbl, IPOAYKTHI TIepepaboTKH TPUPOJHBIX UCTOUYHUKOB YT/IeBOJOPO/IOB (YTIJis, TPUPOJHOTO Ta3a,
3.1 HedTH) B ObITY, Ce/TbCKOM XO03SICTBe, Ha TIPOM3BO/ICTBE W TIOHMMaHWe 3HaueHHs )KUPOB, Oe/IKOB, YT/IeBO/IOB /ISt
opraHv3Ma uejiOBeKa; yMeHHe TPOTHO3UPOBaTh B/MSIHHE BeIeCTB U XMMHUUYECKUX MPOLeCCOB Ha OPraHu3M
yesioBeKa Y OKPY>KatoLLy0 TIPUPOIHYIO Cpeay
3.2 yMeHHe UHTeTPUPOBAaTh XUMHUUeCKHe 3HaHUSI CO 3HAHUSIMH [IPYTUX YUeOHBIX TIPeMETOB
33 Ha/IMuKe OMbITa PAabOTHI C Pa3/IMYHBIMU UCTOYHUKAMU MH(POPMAaLIMHU 110 XUMUH (Hay4yHast 1 HayYHO-TIOMY/IsIpHast
. JuTeparTypa, CJIoBapH, ClIPABOYHKKH, UHTEPHEeT-PeCYPChI)
3.4

yMeHre 00BeKTHUBHO OIleHHMBaTh WH(GOPMALIMIO O Bell[eCTBaxX, X IMpeBpallleHusIX U MPaKTHUeCKOM MPUMeHeHU!




N YMeHHEe MCII0/1b30BaTh eé AJI pellleHnda y‘-IEGHO-HO3HaBaTe.TIBHbIX 3aa4d

BH&AEHI/IE OCHOBaMH ITOHSTHITHOTO dlllidpaTa WU CHMBOJ/IMYECKOI'O A3blKa XWMHU [AJId COCTaBJ/IEHHSA (l)OpMyj'I

4 HeOpraHUuYeCKHX Bell|eCTB, ypaBHeHNH XMMHYEeCKUX peakLjui; OCHOBaMU XMMHYecKou HoMeHKiatypsl (IUPAC
Y TPUBHAbHON)
YMeHMe 0OBSICHATh CBSI3b I10JI0KEeHUsI 37ieMeHTa B [leprofiueckoi cucTeMe € YMCIOBBIMM XapaKTepUCTHKaMU
5 CTPOEHMsI aTOMOB XMMHUYeCKHX /IeMEeHTOB (COCTaB U 3apsif siApa, obiriee YncIo 371eKTPOHOB), paciipe/iesieHneM
3/IeKTPOHOB I10 HEepPreTUYeCKUM YPOBHSIM aTOMOB IePBbIX TPEX MEPUO/0B, Kaaus U KalbLiUs
[lpescTaBneHrie O TepUOAWYECKON 3aBUCHMMOCTH CBOMCTB XMMHUYECKUX 3/€MEHTOB (paZuycC aroma,
6 3/1eKTPOOTPULIATE/IBHOCTh), TPOCTBIX U CJIOKHBIX BeLeCTB OT IOJI0)KeHUs1 37eMeHTOB B Ilepuoanueckoi
cucTeMe (B MasbIX [MepUO/aXx Y IJIaBHBIX MOATPYyNNax) U 37IeKTPOHHOIO CTPOEHUsI aToMa
7 YMeHue K/1acCUPUIIMPOBATH:
7.1 XUMHUUECKHEe 3/IeMEHThI
7.2 HeopraHuyecKye BellecTsa
7.3 XMMUUYeCKHe peakLuu
8 YMeHue onpesensiTh:
8.1 BaJ/IEHTHOCTb U CTeIeHb OKUC/IeHUS] XUMAYEeCKUX 3/IeMEeHTOB, 3apsi/i MOHA
8.2 BU/J|, XUMAYECKOU CBSI3U U TUI KPUCTA/I/IMUECKON CTPYKTYPBI B COeIMHEeHUSAX
8.3 XapakTep CpeZibl B BOAHBIX PaCTBOpax BelecTB (KMC/IOT, OCHOBaHUN)
8.4 OKUC/IUTe/Ib U BOCCTAHOBUTEJIb
9 YMeHure xapakTepu30oBaTh (U3NUeCKUe U XUMHUYeCKHe CBOWCTBA:
91 MPOCTHIX BellecTB (KUCI0PO/, 030H, BOJOPOJ, rpadur, anMas, KpeMHUM, a3oT, Gocdop, cepa, XI0p, HaTpuUH,

Ka/Iuii, MarHui, Kaablyi, aTlOMUHUMN, Kesie30)




CJ/IOKHBIX BelleCTB, B TOM UKC/ie MX BOAHBIX paCTBOPOB (BO,E[a, dMMMdK, XJIOpOBOZOPOA, CepoBOAODPO/, OKCHUABI

u rugpokcubl MetauioB I-1IA rpynn, amomunud, meau (II), nunHka, >xenesa (II u IIT), okcuge! yriepoga (11 n

22 IV), kpemuus (IV), azora u ¢docdopa (III u V), ceprl (IV u VI), cepHucras,, cepHasi, a30TUCTasi, a30THa,
tdocdopHasi, yronbHasi, KpeMHUeBasi KUC/I0Ta U UX COJIN)
TIPOrHO3UPOBaTh M XapaKTepu30BaTb CBOWCTBA BelLeCTB B 3aBUCUMOCTM OT MX COCTaBa U CTPOEHUH,
9.3 TIpUMeHeHHe BellleCTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCTb NIPOTEKaHUsI XUMHUYECKUX MpeBpallleHrH B
Pa3/IMUHBIX YCI0OBUAX
10 YMeHue COCTaB/ISATh MOJIEKYJISIPHbIE Y MOHHbIEe YPaBHEHHs peakLiiii, B TOM YHCIIe:
10.1 peakiuii MOHHOTO 0OMeHa
10.2 OKMCJINTEeTbHO-BOCCTAHOBUTEJIBHBIX PeaKLui
10.3 W/UTIOCTPUPYIOLIMX XUMUUeCKHe CBOMCTBA U3YUYeHHBIX K/1aCCOB (TPYII) HeOPraHM4eCKUX BelecTB
10.4 MO/ITBePXKJAOLINX T'eHeTUUeCKYH0 B3aUMOCBSI3b MeX/1y HUMU
11 YMmeHue BBIUMCIIATE (MPOBOJUTE PacyéThl):
111 OTHOCHUTEJIbHYH0 MOJIEKY/ISIPHYI0 M MOJIIPHYHO Macchbl BellleCTB, MacCOBYIO JIO/I0 XWUMUUYECKOTO 3/IeMeHTa B
' COeJJVHeHUU
11.2 MacCOBYHO [JOJIIO BellleCTBa B pacTBOpe,
11.3 KOJIMUEeCTBO BeIlleCTBa U ero Maccy, o0beM ra3oB
114 M0 ypaBHEHUSIM XMMHYECKUX peakl[Mii W HaXOJWTh KOJMUeCTBO BeljecTBa, 0OBEM M MacCy peareHTOB WIH
' MPOJYKTOB peakLun
12 Brnapenuve (3HaHMe OCHOB):
2.1 OCHOBHBIMM MeTOZIaMU HayyHOro Io3HaHus (HabmofeHve, W3MepeHHe, SKCIIePUMEHT, MO/e/IMpOBaHue) MpU

M3yueHWHU BeIeCTB M XMMUYECKUX sIB/IeHWH; yMeHHe cHOpMynMpoBaTh MpobeMy W TIPeJIOKUTh MyTH eé




penieHurs

12.2 6e30r11acHOM paboThl C XUMUUYECKHUMH BeIlleCTBaMU, XUMUUECKOM ITOCY10M 1 1abopaToOpHBIM 000pY/j0BaHHEM
npaBuamMu Oe3oracHoro obpaliieHus C BelleCTBaMH, WCTOIb3yeMbIMHA B TIOBCEJHEBHOM >KW3HH, TpaBUIaMHU
123 TIOBe/IeHUsI B 11eJ1X cOepekeHUs 3/I0POBbSl M OKPY>KaroIllel PUPOTHON Cpe/ibl; IIOHUMaHue Bpea (OracHOCTH)
' BO3/IeMiCTBUS Ha >KUBbIe OPraHM3MBbI OTpe/ie/IEHHBIX BeleCTB, CIIOCOOOB yMeHbIIeHUs] U TIPeAOoTBpallleHHs] UX
BPeJHOT0 BO3/|eHCTBUS
13 Hanmune npakTueCcKrx HaBBIKOB MJIAHUPOBAHUS U OCYILIECTB/IEHUS C/IeAYHOLIMX XUMAUYECKUX SKCIIePUMEHTOB:
131 v3yuyeHWe U omMcaHue (U3NUeCKUX CBOWMCTB BeleCTB; O3HAKOMJIeHHe C (U3NYECKUMHU U XUMUUYECKUMH
' SIB/IEHUSIMU; OTIbIThI, WITFOCTPUPYIOLLIMEe IPU3HAKU MPOTEKaHUsI XUMHUYECKUX peakLui
13.2 M3yueHHe CIIoCOO0B pa3/ie/ieHusi CMeceu
133 MoJiyueHre KUC/IOpo/a U U3yueHue ero CBOMCTB; TOJiyyeHHe BOJOpOJa U U3yueHHe ero CBOMCTB; I0JlyueHue
' YIJIEKMCJIOTO Ta3a U M3yueHue ero CBOMCTB; MOyueHre aMMUaKa U U3y4eHue ero CBOMCTB
13.4 TIPUTOTOBJIEHWE PACTBOPOB C OMNpeZeIéHHON MacCOBOU [j0J1el paCTBOPEHHOTO BellleCTBa
135 TpUMeHeHNe UHAWKATOPOB (JlakMyca, MeTHUIopaHKa U (deHosidTanenHa) /s orpeie/ieHUsi XxapakTepa Cpe/ibl B
' pacTBOpax KUCJIOT U 1iie/ioueid
WCCJIeloBaHMe W OMMCaHWe CBOMCTB HEOPraHWUeCKMX BeLeCTB pas/IMUHbIX K/IaCCOB; M3yueHWe B3auMOJEeNCTBHS
13.6 KUC/IOT C MeTaj/UlaMM, OKCHJAMU MeTas/lIOB, pPacTBOPUMBIMM W HEpPaCTBOPMMBIMU OCHOBAHHUSIMH, COJISIMU;
' MoJlyueHWe HepacTBOPUMBIX OCHOBaHWM; BBITECHEHME OJHOrO MeTaljla JpyruM W3 pacTBOpa COJM;
rccenoBaHue aM(pOTePHBIX CBOMCTB THAPOKCH/IOB aTFOMUHUS U LIMHKA
pellieHHe SKCTepUMeHTalbHbIX 33/jad 1o TeMaM: «OCHOBHbIe K/IacChl HEOPraHUUeCKHUX COeJUHEHHI»;
13.7 «DJIeKTPOIMTHYUEeCKas AuccoLyanus»; «BaxHellle HeMeTalbl U UX COeUHeHHs»; «BakHelIe MeTasbl U

WX COeIMHEHUs»




XUMHWYECKHEe SKCIIEPDUMEHTBI, W/ITIOCTPUPYIOIIKME TIPU3HdAKU T[IPOTEKAHUA peaKL[I/Iﬁ HOHHOI'0 06M6Ha;

KayeCTBeHHbIe peak[W{d Ha TMPUCYTCTBYIOIIME B BOAHBIX pacTBOpax HWOHBL XJOpuf-, Opomui-, mMoaug-,

158 cynbtar-, dhocdaT-, KapboHaT-, CUIMKAT-aHUOHBI, THAPOKCH/-UOHBI, KATUOHBI aMMOHMS, MaTHUsl, KasbLiUs,
arOMUHUS, yKene3a (2+) u kenesa (3+), meau (2+), LIMHKA
14 YMeHnue:
141 TIPe/JICTaB/IsATh Pe3y/IbTaThl SKCIIEPUMeHTa B (hopMe BBIBOJIOB, /10Ka3aTe/bCTB, TPAUKOB U TabJIUI] U BBISB/ISTDH
' IMMNUpPHUYECcKHe 3aKOHOMEPHOCTH
14 yCTaHAB/IMBaTh CBS3M MEXKAY PpeajbHO HaO/M0JaeMbIMM XUMHUUYECKUMU SIBJIEHUSIMA U TIPOLieCCaMH,

MIPOUCXO/ISAIIMMH B MaKpO- 1 MUKPOMKPe, OOBSICHATE IPUYMHBI MHOT000pa3us BelleCTB




INEPEYEHD 3JIEMEHTOB COAEPXAHWNSA, IITIPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE I10

XMHNN
Kop IIpoBepsieMblii 3/71eMeHT CO/iepPKaHUs
1 [lepBoHauanbHBIE XUMUYECKUE TIOHATHS
1.1 Yuctble BemjectBa ¥ cMecd. CriocoObI pa3ziesieHns: cMeceid
1.2 ATOMBI U MOJIEKY/Ibl. XUMUUeCKUe 3/1eMeHThbl. CUMBOJIbI XUMAYeCKUX 371eMeHTOB. [IpocThle U C/105KHbIe BelecTBa.
1.3 Xumunyeckasi popmysia. BaneHTHOCTb aTOMOB XMMUUECKUX 3/1eMeHTOB. CTereHb OKUC/IeHHUs
14 3aKOH IOCTOSIHCTBA COCTaBa BelllecTB. OTHOCUTe/IbHas aTOMHass Macca. OTHOocuTe/IbHasi MOJleKy/sipHas Macca. MaccoBas 10715
' XMMHYECKOI0 3/IeMeHTa B COeJUHeHUN
L5 KonmuectBo BemjectBa. Mosb. MonsipHass Macca. MossipHelii 00b€M ra3oB. B3auMOCBsI3b KOMMUeCTBA, MacChl M UMC/Ia
' CTPYKTYPHBIX JJMHUL] Bell[eCTBa
16 dusnueckre U XUMHYeCcKre sBeHUs. XUMHUuyecKas peakljysi U eé NpU3HakU. 3aKOH COXpaHeHHsl MacChl BelecTB. XUMUUeCKue
' YPaBHeHHUs
2 [Teproguuecknii 3akoH U Ileproanueckas cuctema XuMu4eckux 31eMeHToB [I.11. Mengeneesa. CTpoeHne aTOMOB
21 [Tepnoguuecknii 3akoH. [Teproguueckas cucrema xuMuuyeckux ssneMeHToB [I.M1. Mengeneesa. Ilepuogel u rpynnel. ®Pusnuecku
' CMBICJI TTIOPSIIKOBOT'O HOMepa, HOMePOB I1epro/ia U FPYIIILI 3/IeMeHTa
55 Ctpoenne atomoB. CocTaB aTOMHbIX sifiep. M3ororbl. OnekTpoHbl. CTpoeHMe 37eKTPOHHBIX 000s10ueK aToMOB MepBbix 20
' XUMHUUYeCKUX 371eMeHToB [leproguueckon cucrtems! [1.11. MengeneeBa
23 3aKOHOMEPHOCTU B U3MEHEHWU CBOMCTB XMMHUYECKUX 3/IeMEHTOB IIepBbIX TPEX IEepPUOJOB, Kalus, KaabLus (pasuyca aToMOB,
3/1eKTPOOTPULIATE/IbBHOCTH, METa/JTIMUeCKUX W HeMeTa/VIMdeCKUX CBOWCTB) M HUX COEJJMHEHUN B COOTBETCTBUU C TMOJIOKEHUEM




5J/IEMEHTOB B HEPHOAHHECKOﬁ CHCTeEME U CTPOEHHEM HUX aTOMOB

3 CrtpoeHue BeljeCcTBa

31 Xumunyeckasi cBs3b. KoBanieHTHas (Mo/sipHasi U HeMoJisipHasi) CBsi3b. DIeKTPOOTPULIATeTbHOCTh XMUMUYECKUX 3/1eMeHTOB. VIoHHast
' CBsA3b. MeTanyimueckas CBsi3b

39 Tunel KpUCTA/UTMUECKMX peIIeTOK (aToMHas, HWOHHAs, MeTaJ/iMueckas), 3aBUCMMOCTb CBOMCTB BellleCTBA OT THWIIA
' KPUCTA/I/TMUeCKOU PellIéTKU U BUla XMMUUEeCKOM CBsI3U
4 Basknelive npe/icTaBUTeNIM HEOPraHUUECKUX BelllecTB. HemeTasibl U Ux coefjuHeHUs. MeTasibl ¥ X COe/IMHeHUsI

Knaccudukaiusi ¥ HOMEHK/IaTypa HeOpraHWUeCKMX COeJUHeHHH: OKCHO0B (cosieo0Opa3yloliiue: OCHOBHBbIE, KHC/IOTHBIE,
4.1 amdoTepHbie) U HecosieoOpa3yrole; OCHOBaHWM (IE/I0YM U HEPACTBOPUMbIe OCHOBaHMs); KUCIOT (KHAC/IOPOZCO/epIKalle 1
0ecKHMC/IOpo/IHbIe, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIeH (CpeIHUX U KUCJIBIX)

45 dusmyeckre U XMMHUYECKHe CBOMCTBA MPOCTHIX BellleCTB-HEMETA/lII0B: BOJOPOAA, XJI0pa, KUC/IOpOAa, Cephbl, a3oTa, ¢ocdopa,
' yIjepoza, KpeMHUs

43 dusnyecke ¥ XUMHYECKHe CBOMCTBA IPOCTBIX Bell[eCTB-MeTa/l/IOB: JINTHS, HAaTpWs, Kajaus, MarHus W Ka/lblLiysl, aJOMUHUS,
' )Kene3a. DJIeKTPOXUMHUECKUH Psifi HarpshKeHU MeTaslioB

4.4 dusnyeckre U XMMUUeCKre CBOMCTBA BOJOPOIHBIX COeJUHEHUI HeMeTaslJIoB: XJI0pOBOJ0PO/ia, CEPOBOIOPO/a, aMMUaKa

As dusnyeckre U XMMUUeCKUe CBOMCTBAa OKCU0B HeMeTas/uioB: cepkl (IV, VI), azota(ll, IV, V), docdopa(lll, V), yrnepoza(ll, 1V),
' kpeMHus(IV). ITonyueHne okcH0B HeEMeTaI0B

4.6 Xumnueckre cBoOUCTBa OKCH0B: MeTannoB IA—IITA rpynm, nyHka, Mean(1l) u xenesa(1l, I1I). ITonyueHne okcroB MeTanioB

47 XyMUYecKkue CBOMCTBA OCHOBaHMM U aM(OTepHBIX TMAPOKCHZOB (Ha TprUMepe TMAPOKCUOB aJlOMUHUSA, ’Kere3a, LMHKa).
' [TonyueHrie oCHOBaHMM U aM()OTEPHBIX THIPOKCU/IOB

48 OO6mpe XUMHUYeCKWe CBOWCTBA KHCJIOT: XJIODOBOJOPOJHOW, CEepOBOJOPOJHOW, CEpPHUCTOM, CepHOM, a30THOH, ¢(ochopHOi,

KPeMHHEBOM, yroibHOH. OcoOble XMMUUeCKHe CBOWCTBA KOHI[EHTPUPOBAHHOW CEPHOM U a30THOM KUCIIOT. [To/ryueHre KUCIOT




4.9 OO611e XMMHUYeCcKre CBOMCTBa cpeiHUX cojiell. [TomyueHue comneit

4.1
0 [MTonyueHue, cobupaHue, pacrio3HaBaHHUe BO/IOPO/ia, KMCI0PO/a, aMMHaKa, YIJIeKUC/IOTo ra3a B labopaTopuu

4.1
) [TonyueHre aMMHakKa, CEpHOM M a30THOM KUC/IOT B IPOMBIIZIEHHOCTH. OO11ye criocobbl MoTyueHus MeTaljioB

4.1
5 'eHeTHyecKasi CBsi3b MeXy K/IaCCaMU HeOPraHUUeCKUX COeUHeHUM
5 XHUMUUeCKUe peakLuu

- Krnaccudukaiys XuMuuecKUx peaklyii 1o pa3/IuyHbIM MPU3HaKaM: TI0 YMC/Iy U COCTAaBY YUaCTBYHOIIMX B peakKlUd BeIlecTB, T0
' Ter10BoMy 3(h(eKTy, 1o U3MeHeHUIO CTeTleHel OKHUC/IeHUs XUMHUUYeCKHUX 3/1eMEeHTOB

- TernnoBoii 3ddeKT XUMHUECKOW peakluM, TepMOXHMHUUeCKHMe ypaBHeHUs. OJK30- M SHJJ0TepMUUeCKHe peakiuu.
' TepMoxuMUuecKrie ypaBHeHUsI

3 OKUC/IMTEe/TbHOBOCCTAHOBUTE/bHBIE peakluu. OKWUC/IWTeNM W BOCCTaHOBUTeNU. [Iporjecchbl OKWC/IeHUS] M BOCCTAHOBJIEHMS.
' DeKTPOHHBIN OanmaHC OKUCTUTeTbHOBOCCTAHOBUTETHLHOMN peakiiiuu

4 Teopusi 37€KTPOJUTUYECKON [JUCCONMALIMK. KaTWOHBI, aHWOHBL. JJIEKTPOJUTBl W HedIeKTpoiuThl. CuibHble U C1abble
' 3/1eKTpo/nThl. CTerneHb AUCCOLUalin

c Peakiiyu voHHOTO OOMeHa. YCJIOBUSI TIPOTEKAaHWs peakivii MOHHOrO OOMeHa, TOJiHble M COKpAIéHHbIe MOHHBbIE ypaBHEHUS
' peakLuii
6 XuMUS ¥ OKPY>Karolas cpesa

61 BelrjectBa 1 mMatepuasbl B TIOBCEJHEBHOUM >KW3HU uesnioBeKa. be3ornacHoe MCMonb30BaHUe BeleCTB M XUMUUECKHX peaklyd B
' nabopaTtopuu u ObITy. [TepBast TOMOIIL P XUMHUECKUX 0’KOTaX U OTPaBIeHUIX

6.2

XuMHuecKoe 3arpsi3HeHHe OKpY’Karolllel cpeibl (KUCTOTHBIE I0XKIH, 3arpsi3HeHHe TIOUBbI, BO3/[yXa U BOAOEMOB), CIIOCOOBI €ro




nipefoTBpaleHus [IpeaensHas goryctiMasi KoHieHTpatus BeirectB (ITJK). Posib XuMuM B pellieHUH 3KOJ0TMUecKuX mpobieM.

YcuneHve napHUKOBOTO 3¢ deKTa, pa3pyliieHrue 030HOBOTO C/IOs

[TpumeHeHue cepsbl, a30Ta, (ocdopa, yrieposa, KpeMHUSI U UX COeJUHEHUU B OBITY, MeJULIMHe, TIPOMBIIJIEHHOCTH U CeTbCKOM

6.3 xo3siicTBe. [IpyMeHeHWe MeTa/VIOB W CIJIaBOB (CTasb, UyTyH, [AOpPaJOMUHUM, OpoH3a) B OBITY M TPOMBIIIEHHOCTH WX
coeuHeHui. [ToHsTHE 0 KOPPO3WM META/VIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOPPO3UU
64 [TpupoHBIe NCTOYHUKY YTI€BOOPOZOB (Yro/ib, PUPOHBIN ra3, Hed)Th), TPOAYKTHI MX repepaboTKy (OeH3WH), UX PO/b B OBITY U
' TIPOMBILLIJIEHHOCTH
[TepBoHaua/bHBIE TIOHSTHSI 00 OpraHMUecKHX BelecTBaXx Kak O COeIMHEHUsX yryiepoJa (MeTaH, 3TaH, JTW/eH, alleTW/eH, 3TaHoJ,
6.5 IJIMLepYH, YKCyCHasi KMcoTa). [IoHsTHe 0 GMo/Iornyecky BasKHBIX BeIeCTBAaX: JKHpax, Oekax, yrieBoiaX — U UX PO/ B JKU3HU
Yesi0BeKa
7 Pacuérsr:
7.1 1o (popmy/iaMm XMMHUYECKUX COeJUHEHUU
7.2 Macchl (MacCOBOM) /10/1M paCTBOPEHHOTO BelljeCcTBa B pacTBOpe
7.3 10 XUMUYeCKUM YPaBHEeHUsIM




