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IMOACHUTEJIBHASA 3ATIMCKA

[Tporpamma 1o XvMUM Ha YpOBHe OCHOBHOTO 0011jero 00pa30BaHus COCTaB/ieHa HA OCHOBe
TpebOBaHUI K pe3y/ibTaTaM OCBOEHHs OCHOBHOW 00pa30BaTe/bHOW IPOrpaMMbl OCHOBHOTO
obrmmero obpa3oBanus, mpencraBieHHbIX B @T'OC OOO, a Takke Ha OCHOBe (ezepaabHOMN
paboueii mporpaMMbl BOCIIUTaHUS U C YIETOM KOHLIETILIUM TIperofiaBaHust yueOHOTo TpeAMeTa
«Xumusi» B 00pa3oBaTe/bHBIX OpraHu3anusax Poccutickoit @esepaiyu.

[lporpaMma O XMMUHM [aéT TpeACTaBleHHe O Iiensx, oOmiel crpaTernu oOyueHus,
BOCITUTAHUSI M DPa3BUTHS OOydYarOIUXCsl CpeACTBaMHM Yy4eOHOTO TIpefMeTa, yCTaHABIMBAeT
o0si3aTenlbHOE TIpeJMeTHOe COZiepkaHue, TpeAyCMaTpUBaeT paciipefie/ieHHe ero 1o Kjaccam |
CTPYKTYpHPOBaHHe 10 pa3fiesiaM U TeMaM IporpaMMbl 10 XMMUH, OripejienisieT KOJMUeCTBeHHble
Y KaueCTBEeHHbIe XapaKTepUCTUKU COJlep>KaHus1, peKOMeH/1yeMyt0 TI0C/ie/[0BaTe/TbHOCTb U3yUeHuUst
XAMUH C YIETOM MEXIPeJIMETHBIX U BHYTPUIIPeZAMETHBIX CBsi3eH, JIOTHKU yueOHOTro Tpoliecca,
BO3PaCTHBIX 0COOEHHOCTel 00yJaroIXCcs, OTpe/iesisieT BO3MOKHOCTH ITpeJMeTa /ISl pean3alyu
TpeOOBaHUI K pe3y/abTaTaM OCBOEHHsS OCHOBHOM 00pa30oBaTe/bHOW TPOrpaMMbl Ha YPOBHE
OCHOBHOTO 0011iero obpa3oBaHus, a TakKe TpeOOBaHWI K pe3ynbTaTaM O0OydeHHs XMMUU Ha
YPOBHe Tiefield U3yueHUsl MpeZiMeTa ¥ OCHOBHBIX BH/IOB yueOHO-TIO3HABaTebHOW JesTeTbHOCTH
00yyJaroI[erocs Mo 0CBOEHUIO yueOHOTO Co/lepyKaHMsI.

3HaHWe XUMHHU CITY)KUT OCHOBOM /17151 YOpMHUPOBaHMsI MUPOBO33PeHHs 00yUarolerocs, ero
npe/iCTaB/AeHnd 0 MaTepralbHOM e[JMHCTBE MUPa, BaXKHYIO POJIb UTPatOT (pOpMHpyeMble XUMUen
TIpe/ICTaB/IeHHs] O B3aUMOTIPeBPAIL[eHUsIX SHEPTUy M 00 3BOJTIOLMM BeLeCTB B MIPHUPOJE, O TYTAX
peiieHusi r100anbHBIX MPOOIEM  yCTOWUMBOIO pPAa3BUTHSI Ue/iOBeYeCTBA — ChIPbEBOW,
SHEepPreTUYeCKOU, MUILeBOU U KOJIOTMUeCcKol 0e30macHOCTH, Mpo6ieM 3/JpaBOOXpaHeHUsI.

N3yuenune xumuu:

CII0COOCTBYeT peann3ariii BO3MOXKHOCTeH /7Isi CaMOPa3BUTHS ¥ (YOPMHUPOBaHUS Ky/IbTYPhI
JIMYHOCTH, eé o011ielt u HyHKIIMOHATBHON TPAMOTHOCTH;

BHOCHUT BKJ1aJ, B JOPMUPOBaHNE MBIILITIEHUS] ¥ TBOPUYECKHUX CIIOCOOHOCTEH 00yuaromumxcs,
HaBBIKOB WX  CAMOCTOSITE/IbHOW  y4yeOHOW  JedATe/NbHOCTH,  SKCTIePUMEHTalbHBIX |
WCCIeZloBaTe/IbCKUX ~yMeHHHM, HeoOXOJWMBIX KaK B TIOBCEJHEBHOW JKM3HM, TaK U B
npoeccroHaNbHOM /1esITe/IbHOCTH,

3HaKOMMUT CO CIlelu(HUKO HayyHOrO MBIIUIeHUs], 3aK/iaZblBaeT OCHOBBI 11eJIOCTHOTO
B3IJIs51/la Ha eJUHCTBO MPHUPO/IbI U YeJIOBeKa, sIBJISIeTCS OTBETCTBEHHBIM 3TaroM B (hOpMUPOBaHUU
eCcTeCTBeHHO-HAayYHOU IPaMOTHOCTH 00YYaroIXCs;

criocobcTByeT (OPMHPOBaHMIO LIEHHOCTHOTO OTHOLIEHWsST K eCTeCTBeHHO-HAayYHBIM
3HaHWSAM, K TIpUpoZle, K 4Yes0BeKy, BHOCHUT CBOM BKJaJ B JKOJOrMYeckoe oOpa3oBaHHe
00yJarouuxcsl.

[laHHBIe HArpaB/jeHUs] B OOyueHMH XUMHHU O0O0eCreurBaroTCs CreLU(UKON CcoziepKaHus
yueOHOrO Tpe/iMeTa, KOTOPBIN SIB/ISIETCS 1e/lar OTMYeCKH aZlalTUPOBaHHBIM OTpakeHHeM 06a30BOM
HAayKU XMMUU Ha OIpezie/IEHHOM 3Tarie eé pasBUTHA.

Kypc xvMuu Ha ypoBHE OCHOBHOTO 00Irjero oOpa3oBaHUsi OPHEHTHMPOBAH Ha OCBOEHHE
00y4JaroIMHCS CUCTeMbI NTePBOHAYA/IbHBIX MOHATUNA XUMUM, OCHOB HEOPraHWYeCKOW XUMUU U
HEKOTOPBIX OT/e/IbHbIX 3HAUMMBbIX TIOHSATUM OpPraHN4yecKoi XUMUH.

CTpyKTypa co/iep)KaHus Nporpammsl 10 XMMHWU C(OPMHUPOBAHA Ha OCHOBE CHCTEMHOTO
nojaxozsa K eé msyueHuro. CozieprkaHue CK/IaZIbIBaeTCsl M3 CUCTEMbI MOHSATHUM O XMMHUYECKOM



3/IeMeHTe W Bel[eCTBe W CHUCTeMbI TOHATUHA O XUMHUYeCKOUW peakiuu. OOe 3TH CHCTeMbI
CTPYKTYPHO OpPTraHW30BaHbI 110 TIPUHIUITY IOC/TeA0BATE/IbHOTO DPAa3BUTHUsS 3HAHWM Ha OCHOBE
TeOpPeTUYeCKUX MPe/ICTAB/IeHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUeHHsI KaK OCHOBBI BCETO €CTeCTBO3HAHMS;

— [leproanueckoro 3akoHa []. V1. MeHiesieeBa Kak OCHOBHOI'O 3aKOHa XUMUY;

— YUeHUsI O CTDOEHUHU aTOMa U XUMHUECKOU CBSI3Y;

— Mpe/ICTaB/IeHUH 00 MeKTPOIMTUYECKOU TUCCOIUALIMY BEl[eCTB B PaCTBOPAx.

TeopeTrueckrie 3HAHWS pACcCMaTPUBAIOTCS Ha OCHOBE AMITMPUYECKHM TIOMYYeHHBIX M
OCMBIC/IEHHBbIX ()aKTOB, pa3BUBAIOTCS TIOC/Ie/JOBAaTEIbHO OT O/HOTO YPOBHS K /IPYT'OMY, BBITIOTHSISI
byHKIMY 00BSICHEHHUST M IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI ¥ BO3MOKHOCTeN TTPaKTUYeCKOT 0
TIPUMEHEHHS U TIOTyUeHUsT U3y4aeMbIX BeIl[eCTB.

OcBoeHHe TPOTpaMMbI T0 XUMHHU CIOCOOCTBYeT (OPMHUPOBAHUIO TIPe/CTAB/IEHUS O
XUMHYECKOW COCTaBJISIOIEM HAayYyHOM KapTHMHbI MHpa B JIOTWUKe €8 CHCTeMHOW MpPUPOJbI,
1[eHHOCTHOTO OTHOIIIeHUsI K HAyYHOMY 3HaHHIO U METO/]aM TT03HaHMs B Hayke. V3yueHre XUMUH
TIPOMCXOJUT C TIPUBJIEUEHNEM 3HAaHUM M3 PaHee U3yUeHHBIX yueOHbIX TIpeMeToB: «OKpYKaroIui
Mup», «buosnorusi. 5—7 knacce» u «®@uU3nKa. 7 Kiace».

[Tpu n3yueHNM XUMHHU TIPOUCXOUT (POPMUPOBaHHUe 3HaHWH OCHOB XUMHUUeCKOH HayKH Kak
00/1acTH COBPEMEHHOTO eCTeCTBO3HaHUSI, TTPAKTUUECKOU [lesITe/TbHOCTH Ue/ioBeKa M Kak OJJHOTO
13 KOMITOHEHTOB MHUDOBOW KY/bTYphI. 3a/laua yueOHOTrO mpesiMeTa COCTOUT B (POPMHPOBaHUM
CUCTeMbl XUMHUECKUX 3HaHWN — BaKHEWIMX (haKTOB, TMOHSTHUN, 3aKOHOB U TEOPETUUYECKHX
TI0JIO)KEeHWH, AOCTYMHbIX 0000IIeHni MHPOBO33PEHUECKOTO XapakTepa, si3blka HayKH, B
nproOIleHny K HayYHbIM MeTO/IaM T03HAHUS P W3YUeHUH Bel[eCTB U XUMUUYeCKUX PeaKIvid, B
(hopMUpOBaHMM ¥ pa3BUTHUHM TI03HABATEe/JIbHBIX YMEHWM W WX TPUMEHeHWH B YydeOHO-
TI03HaBaTeIbHOM U yueOHO-MCCIeJ0BaTeTbCKOU /IesiTe/TbHOCTH, OCBOEHHH TIpaBU/I 0e30MmacHOro
oOpallieHust C Bell[eCTBaMH B TIOBCEHEBHOM YKU3HHU.

[Tpu W3yyeHMH XMMWUM Ha YpOBHe OCHOBHOTO 00iero oOpa3oBaHHsl Ba)KHO€ 3HaueHHe
nipro0Opesu Takue 1[e/d, Kak:

— (opMHUpOBaHWe WHTE/IEKTYa/JIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPY/ITHUUECTBY, CAMOCTOSITE/IbHOMY TIDUHSATHIO PpeIleHrHd, CIoCOOHOM afanTHpOBAaThCA K
ObICTPO MEHSIFOIIUMCS YCJIOBHSIM >KH3HU,

— HampaB/eHHOCTb OOyueHHWs Ha CHUCTeMaTHueckoe TipuoOIeHHe OOyJarIUXcs K
CAMOCTOSITE/IbHOM ~ TI03HABaTe/bHOM  IeATe/IbHOCTH, HAyYHbIM  MeTOZaM  II03HaHWS,
(hOopMUPYIOIIUM MOTHBALIAIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUH;

— obecrieueHre yCIOBUM, CITIOCOOCTBYIOIUX TIPHOOPETeHHIO0 OOYYarOIMMUCS OIIbITa
pa3HOO0Opa3HOM /IesATeIbHOCTH, TIO3HAHUS W CaMOIIO3HAHMs, K/TFOUEBBbIX HABBIKOB (K/TFOUEBBIX
KOMITETEHI[1H), UMEIOLIUX YHUBEPCAJbHOE 3HAaUeHHe /sl Pa3/IMUHbIX BUJIOB JIeATe/IbHOCTH,

— (opmupoBanue o6mielt HyHKIIMOHA/TLHOW W eCTeCTBeHHO-HayYHOW IPAMOTHOCTH, B TOM
yKc/ie yMeHUM 0OBSICHSTD U OTIeHUBATh SIBJIEHUsT OKPY>KaloI[ero MUpa, UCTIO/b3ys 3HAHUS U OTIBIT,
T0J/TyYeHHbIe TIPY W3yUeHWM XWUMUHW, TIPUMEHSITh WX TIpY pellleHnd mpobsieM B TOBCeAHEeBHOU
JKU3HU U TPY/IOBOU JIeATeNbHOCTH,

— (hopMupoBaHMe y 0OyYArOIMXCS TYMAaHUCTUYECKUX OTHOIIEHWH, TIOHUMaHUS 1[eHHOCTH
XUMUWYEeCKUX 3HAHUU [ BBIPAOOTKM SKOJIOTHYECKU 1iesiecoo0pa3HOro ToBeJieHHs B ObITY U
TPYAOBOU [1eiTeIbHOCTH B Lie/IsIX COXpaHEeHMWsI CBOEro 3/I0pOBbsi M OKDPY’Karolljell MpUPOAHOM
Cpeppr,



— pa3BUTHE MOTHMBAL[MH K 00yUeHHI0, CIIOCOOHOCTe!H K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHUIO
Ha OCHOBE YyCBOEHHsI OOIl[eue/loBeuecKUx IIEHHOCTeH, TOTOBHOCTH K OCO3HAaHHOMY BbIOODY
nipoQu/Isi ¥ HAaIlPaB/IEHHOCTH JlaibHeIero 0oyueHusl.

OO6iiiee UKC/I0 YacoB, OTBEAEHHBIX /i1 U3yUeHUs] XMUMUM Ha YPOBHE OCHOBHOIO OOIIero
obpa3oBanus, cocrasssieT 136 yacoB: B 8 kymacce — 68 wacoB (2 waca B Hezient0), B 9 kiacce — 68
yacoB (2 yaca B HeJIeJ0).



COJEPXXAHUME OBYUYEHUSA

8 KJIIACC

IlepBOHaua/sLHEIE XUMHUUYECKHE TIOHSATHS

[Ipegmer xumuun. Posb XUMHUU B KW3HU UejloBeKa. XHWMHUS B CUCTeMe HayK. lena u
BelljecTBa. PU3MUeCKrie CBOMCTBA BellleCTB. ATperaTHOe COCTOsIHMe BellecTB. [ToHsiTHe 0 MeToax
no3HaHus B Xxumuu. UncTele BemecTBa U cMecy. CriocoObl pa3ziesieHnst CMeceu.

ATomMBl M MOneKynbl. XHMHUUYecKue 37eMeHTbl. CHUMBO/IBI XMMMUYECKUX 3JIEMEHTOB.
ITpocTeie ¥ c/10)kHBIE BellecTBa. ATOMHO-MOJIEKY/ISIPHOE YUeHHe.

Xumnueckas popMy/a. BaneHTHOCTb aTOMOB XMMUYECKHX 3/1eMEHTOB. 3aKOH [TOCTOSIHCTBA
cocraBa BewjecTB. OTHOcWTenbHasg aTomHast macca. OTHOCHUTesbHAsh MOJIEKY/IsSIpHas Macca.
MaccoBas [j0/11 XMMUUeCKOI'0 3/IeMeHTa B COeJUHEeHHUHU.

Komnuectso BeiiectBa. Mosib. MossipHas Macca. B3auMocCBs13b KO/IMueCTBa, MacChl M UMc/ia
CTPYKTYPHBIX €/JUHMUL] BelllecTBa. PacuéTel 1o (popMysiaMm XMMUUECKUX COeUHEHUM.

dusnyeckue M XUMUUYeCKUe sBJeHUs. XUMUYecKas peakLus U eé TPU3HAKU. 3aKOH
COXpaHeHMsl Macchl BellleCTB. XUMHUYecKUe ypaBHeHHUs. Kiaccubukanus XMMUUecKUX peakLyi
(coemvHenHws, pa3/ioXKeHHs], 3ameleHus, 00MeHa).

Xumuyeckuil 5KCIIEPUMEHT.

3HAKOMCTBO C XMMHYeCKOW TIOCY/IOM, TipaBWiamMyd paboThl B jabopaTtopuy M NpuéMaMu
obparrieHus ¢ abopaTOpHbIM 000pyZOBaHUEM, W3yueHHe U OIMUCaHue (U3NUYEeCKUX CBOWCTB
00pas1j0B HeOpraHWUeCKHX BellecTB, HabmoaeHne Gu3nueckrx (T1aB/ieHe BOCKa, TasiHUE JIb/Ia,
pacTvpaHue caxapa B CTYIIKe, KHITeHHe W KOHZAEHCALUs BOAbI) ¥ XUMHUYeCKHX (ropeHre CBeuH,
TIPOKa/TMBaHKe MeJHOM ITPOBOJIOKH, B3aMMO/IeHCTBYE MeJla C KUC/IOTOM) SIBJIeHUH, HabJTroieHre u
OTIMCaHWe TIPU3HAKOB TIPOTeKaHUsI XMMHUeCKNX peakuii (pa3no)KeHue caxapa, B3auMO/IeiCTBHe
CepHOM KUC/IOTHI C XJIOpHAoM Oapwisi, pa3nokeHue rugpokcuza memu (1) mpu HarpeBaHwy,
B3aUMO/IeHiCTBHe Kesie3a ¢ pactBopoM cos Mmeu (I1), usyuenue criocoboB paszeneHusi cMecei:
C TIOMOLIbKD MarHura, (QUIbTPOBaHWe, BbIMapUBaHWe, AUCTWIIALMSA, Xpomarorpadus,
TIpOBe/IeHre OYMCTKHU TTOBAPEHHOW CO/M, HaOJOfieHre M OMMCaHue pe3y/bTaTOB TPOBeJeHUs
OMbITa, WIUIKOCTPUPYIOLEro 3aKOH COXpaHeHWs MacChl, CO3ZjaHhe MOJeseld  MOJIEKYI
(1I1apOCTeP)KHEBBIX).

Baxueiiinie nipefcTaBUTe/ I HeOPraHUUeCKHX BellleCTB

Bos3gyx — cmecs rasos. CocraB Bo3ayxa. Kucimopop — 31eMeHT U IIPOCTOE BelecTBo.
HaxoxzeHre KHCI0posa B pUpoJe, Gusrueckrie U XMMUYeCKHe CBOWCTBA (peakLii TOPeHMs).
Okcugel. TlpumeHenue kuciopoga. CriocoObl TIOMy4eHHs KHCIOpoJa B J1abopaTopuul U
MpoMBIIIeHHOCTH. KpyroBopoT kuciopoga B npupoge. O30H — a/uioTporHas MofudHuKarys
KUCJIOPOZa.

TenioBok 5(¢eKkT XuUMHUeCKOM peaklMy, TepMOXUMHYeCKWe YpaBHEHMs, 3K30- U
SHOTEPMUYECKUe peaklMW. TOIIMBO. yroib M MeTaH. 3arpsi3HeHHe BO3JyXa, YCU/IeHue
napHUKoBoro 3¢ dekTa, pa3pyilieHre 030HOBOTO CJIOSI.

Bopopop — sneMeHT U pocToe BelljecTBO. HaxoxKzieHre Boiopo/ia B pupo/ie, husndeckre
Y XMMUYeCKre CBOMCTBA, IpUMeHeHHe, crioco0bl mosydenusi. KucioTs! v comu.

MonsipHblii 06bEM ra3oB. PacuéTbl Mo XMMHUYECKIUM YPaBHEHUSIM.

dusnueckue CBOWCTBa BOAbl. Boja kak pactBoputens. PactBopel. HackineHHble u
HeHacblllleHHble pacTBOPbI. PacTBOpMMOCTB BelljeCTB B Boge. MaccoBas [0/ BelllecTBa B
pacTBope. XUMHUeCKHe CBOMCTBa BOJbl. OcCHOBaHUs. Posib pacTBOpOB B MPUPOJE U B KU3HU



yesioBeka. KpyroBopoTr Bozbl B mpupoje. 3arps3HeHue MPUpPOJHbIX BoA. OxpaHa U OUYMCTKA
TIPUPO/IHBIX BOJ.

Knaccudukaiusi HeopraHudeckux coefuHeHuid. Okcupbl. Knaccudukaiusi OKCHZOB:
cosieobpa3ytoiiie (OCHOBHBIE, KUC/IOTHBIE, aM(oTepHbIe) U Hecoeobpa3ytoipe. HomeHKknatypa
OKCHZI0B. PU3MUecKre U XMMUUeCKHe CBOMCTBA OKCHZ0B. [lonmydeHue oKCuzioB.

OcHoBanus. Knaccudukalss OCHOBaHUM: II€/I0UM M HepacTBOPUMbIE OCHOBAHUSI.
HomeHknatypa ocHoBaHui. Pu3nueckue U XMMHUUECKMEe CBOMCTBAa OCHOBaHMM. [losyueHue
OCHOBaHUM.

Kucnotsl. Knaccudukarusi kucior. HoMeHkiaTypa KUciaoT. @usnueckue U XUMUUeCKHe
cBoMcCTBa KUUIOT. Psij aktuBHOCTH MeTas/ioB H. H. Beketoga. ITosiyueHre Kucior.

Comu. HomenknaTtypa cosied. @u3nueckue U XMMHUUYeCKWe CBOUCTBa cosied. [lomyueHue
COJIeu.

I'eneTnyeckas CBsi3b MeXAy K/lacCaMy HeOpraHUYeCKUX COeIMHeHNH.

XumMugeck#i 5KCITEPHMEHT.

KaueCTBeHHOe OTipeZie/ieHre CoJiep>KaHusi KUC/IOpo/ia B BO3/yXe, TIOJIyueHne, cobupaHue,
pacro3HaBaHWe M W3yueHHe CBOWCTB KHCIOpPOJa, Hab/ro/eHre B3auMOJENCTBUS BEILeCTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HMKHOBEHUsSI U TIpeKpalljeHusi TopeHus (Tokapa), 03HaKOMJIeHHUe C
oOpasijaMy OKCHZIOB M OMNHMCaHWe WX CBOWCTB, TOJydeHHe, COOMpaHWe, paclio3HaBaHWe U
H3yueHWe CBOWCTB Bojopojia (ropeHue), B3anMojfedcTBHe Bogopoga ¢ okcuzom memu (1)
(BO3MO>KHO MCITO/Th30BAHKE BH/IeOMaTepHasioB), HabmojeHre 06pasiioB BellecTB KOMuecTBoM 1
MOJIb, MCC/IeJOBaHHEe OCOOEHHOCTel pACTBOPEHHs! BEIL[eCTB C pa3/IMYHOM paCTBOPUMOCTHIO,
MPUTOTOB/IEHWE pacTBOPOB C OMNpeJe/IEHHOM MacCOBOM [i0Jiell pacTBOPEHHOrO BeleCTBa,
B3aMMOJIEHICTBYE BOJbI C MeTa/ulaMM (HaTpyeM U KaribliieM) (BO3MOJKHO HCII0/Ib30BaHHE
BU/IeOMaTepHasoB), MCCiefioBaHue 00paslj0B HeOPraHWYeCKHWX BeIeCTB pa3/NUHBbIX K/IAaCCOB,
HaOmoZileHe M3MeHeHUs] OKPacKd WHAMKATOPOB B pacTBOpax KUCJIOT U Iesioueld, HM3ydeHue
B3auMo/iericTBust okcua meau (1) ¢ pacTBOpom cepHOM KUC/IOTBI, KUC/IOT C MeTa/l/laMU, peakiui
HeuTpanu3aLuy, NojyyeHre HepaCTBOPUMBIX OCHOBaHWM, BBITECHEHHEe OZJHOIO MeTaslia ApYyruM
Y3 pacTBOpa COJIM, pelleHHe 3KCIepUMEeHTalbHBbIX 33fZlad M0 TeMe «BakHeliue KiaccCel
HeOPraHU4eCKUX COeSUHEeHUN».

[Mepuopuueckuii 3akoH W Ilepuopuueckasi cucTeMa XUMHUUYeCKUX 37ieMeHTOoB [I. U
MenieneeBa. CTpoeHHe aTOMOB. XUMHUUeCKas CBs13b. OKUC/IATE/ILHO-BOCCTaHOBUTE/ILHBIE peakLiuy

[TepBble MOMBITKY K/1aCCU(PUKALIMK XUMUUECKHX 3/1eMeHTOB. [ToHsITHe 0 rpymnnax CX0JHbIX
3/IeMeHTOB (I1le/I0YHbIe U I1{e/IOUHO3eMe/TbHbIe MeTa/l/Ibl, Ta/lloTeHbl, THEPTHBIE ra3bl). J/IeMeHTHl,
KOTOpBIe 00pa3yroT aM¢oTepHbIe OKCU/IBI M THPOKCHBI.

[Tepuognueckuin 3akoH. Ileproguyeckasi cucrema XuMHuYecKux >ssemeHTtoB [I. .
MenpeneeBa. KopoTkomepuosgHasi U AJMHHOTNepuogHasi ¢opmbl [lepuouueckoil CUCTeMbl
xumuyeckux snemeHToB [I. . MengeneeBa. Ilepuoabl u rpymmbl. PU3NYECKUM CMBICT
NOPSAIKOBOTO HOMepa, HOMePOB I1epyo/ia Y IPYIIILI 3/IeMeHTa.

Ctpoenue atomoB. CoCcTaB aTOMHBIX szep. M30Tornbl. 3/1eKTpoHbl. CTpoeHre 3/1eKTPOHHBIX
obosouek aromoB mepBbix 20 XUMUUeCKUX 37ieMeHTOB [lepuoguueckoit cucrembr [l .
MeHpeneeBa. XapakTepucTUKa XMMHUUECKOTO 37IeMeHTa MO ero InoJjiokeHuto B Ilepuoguueckou
cucreme /1. . MeHjeneeBa.

3aKOHOMEPHOCTH U3MEeHEeHUsI PaJjiyca aTOMOB XUMUYEeCKUX IeMEHTOB, MeTa/VInYeCKUX 1
HeMeTa/l/IN4eCKUX CBOMCTB I10 TPYIIaM U IepruojiaM.

3Hauenue [lepuosmueckoro 3akoHa U [leproZiMuecKol CUCTeMbl XMMHUUYECKHX 3/IEMEHTOB
JJ1sl pa3BUTHSI HayKU U npakTuku. 1. . MeHienieeB — y4éHbIl U rpak/jaHUH.



Xumuueckas CBSI3b. KoBaneHnTtHas (monsipHast HeroJIsIpHast) CBSI3b.
O/1eKTPOOTPULIATEIbHOCTh XUMHUYECKHX 3/1eMeHTOB. VIoHHast CBSA3b.

CreneHb okucieHust. OKMCIUTeTbHO-BOCCTAHOBUTE/IbHbIE peaklvy. [Iporiecchl OKHC/IeHus
Y BOCCTaHOB/eHUs1. OKUC/UTeNMN ¥ BOCCTAaHOBUTEJIH.

XumMugeck#i 5KCITIEPHMEHT.

u3ydyeHue 0OpaslOB BeIeCTB MeTa/VIOB M HEMeTa/lIoB, B3aUMO/IEHCTBHE THAPOKCHA
L[JUHKa C pacTBOpaMM KHMCJIOT W IIje/loueil, NpoBe/ieHNe OMbITOB, WUIIOCTPUPYIOLIUX MPUMEpHI
OKHC/TMTE/TbHO-BOCCTAHOBUTE/IbHBIX Peakivii (TopeHue, peakLjiy Pa3/ioyKeHHs], COeAHEeHus]).

MexnipegmerHele CBS3H

Peanu3aniusi MeXXnpeZIMeTHBIX CBsi3el MpU M3yuyeHUM XUMUHU B 8 Kijlacce OCYLLeCTB/ISeTCS
yepe3 MCII0/Ib30BaHKe KaK 00IMX eCTeCTBeHHO-HAYUHBIX TIOHSATHM, TaK U TOHATHUHN, SIBJISTFOLL{IXCS
CUCTeMHBIMHU /7151 OT/le/IbHBIX [1PeIMeTOB eCTeCTBeHHO-HAyUHOT0 L{UK/Ia.

OO0mmue ecTeCTBEHHO-HayUHbIe TTOHATHS: HayYHbIH (DaKT, TUTIOTe3a, TeOPHSs, 3aKOH, aHa/U3,
CUHTe3, KiacCUpUKaLusi, TepPUOJUYHOCTb, HAO/MoieHne, SKCIIEPUMEHT, MO/e/MpOBaHue,
V3MepeHre, MoJiefb, sIBJIeHHe.

dusmKa: Marepusi, aroM, 5JeKTPOH, TPOTOH, HEWTPOH, WOH, HYK/IW[, W30TOIIb,
PaZM0aKTHBHOCT, MOJIEKY/a, 3JIeKTPUUeCKUd 3apsi], BelLjecTBO, Teyio, 00bEM, arperaTHoe
COCTOSIHME BelecTBa, ras, (prsnueckve BeJWYMHBI, €IWHULbI U3MepeHHUs], KOCMOC, IJIaHeThl,
3B€311b1, CosTHIIe.

buosorusi: dotocuHTe3, fbIXaHue, brocdepa.

leorpadus: artmocdepa, ruzgpochepa, MuUHepaabl, TOpPHbIe TIOPO/bI, TI0JIe3HbIE
MICKOTIaeMble, TOIUIMBO, BO/IHbIe PeCypPChI.

9 KITACC

BerriecTBo U XMMHUecKast peakiyst

[Tepuognueckuin 3akoH. Ileproguyeckass cucrema XuMuuyeckKux >siemeHTtoB [I. M.
MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPDHOCTM B HW3MEHEHHWHW CBOMCTB XUMUUECKUX
5/IEMEHTOB TIepBbIX TPEX MEepUOJIOB, Kaius, Kalbliusg U KX COeJIMHEHWM B COOTBETCTBUU C
T10JI0)KeHHeM 3/1eMeHTOB B [leproiueckoii crictemMe ¥ CTPOEHHEM UX aTOMOB.

CrpoeHue BelllecTBa: BH/bl XMMHUUECKOM CBsA3U. THIBI KPUCTa/VIMUECKUX PeLIETOK,
3aBHCUMOCTb CBOMCTB Bell|eCTBa OT TUIA KPUCTa//IMUeCKOW PelIéTKU U BUa XUMUUYECKOM CBS3U.

Knaccudukanuss 1 HOMeHK/IaTypa HeopraHWuecKuX BelllecTB. XHMMHUYecKhe CBOMCTBa
BeIlleCTB, OTHOCALMXCS K Pa3/MYHbIM K/accaM HeOpraHWuYecKuX COeMHeHW, reHeThyecKas
CBSI3b HEOPraHUUEeCKUX BeIlleCTB.

Knaccudukanmst XMMU4eCKUX peakiyil 10 pa3/IMYHbIM MpH3HaKaM (M0 YKMCIy U COCTaBy
YUaCTBYIOIIMX B peaklU BeleCTB, 110 TeryIoBoMy 3¢ eKTy, 0 U3MeHEeHUIO CTerleHel OKUC/IeHUs
XAMUUECKMX 971eMeHTOB, 10 00paTMMOCTH, TI0 y4YacTUIO KaTaaus3aropa). OJK30- U
SHJ0TePMUYECKHe Peakliiy, TepMOXMMHUYeCKre YpaBHeHUsI.

[ToHATHE O CKOPOCTU XUMHUUYECKOUW peakijuu. [ToHaTHe 00 0OpaTMMbIX U HEOOpaTUMBIX
XUMUYeCKUX peaklysix. [IoHSATHe O TOMOTeHHbIX U TeTeporeHHbIX peakuusix. IloHsaThe o
Kartanu3se. [ToHsTHe 0 XMMHUYeCKOM paBHOBeCUH. PaKTOPBbI, BAUSIOLIME Ha CKOPOCTb XUMHUECKOU
peakLu U I10JI0’KeHHe XUMHUYeCKOT0 paBHOBECHSI.

OKHCUTe/IbHO-BOCCTAHOBUTE/IbHbIE  PEAKLIMH, 37eKTPOHHBIM 0anaHC OKHCIUTeIbHO-
BOCCTaHOBUTEeNbHOM peakiuu. CocTaBieHHe YpaBHEHUH OKHUC/IUTeTbHO-BOCCTAHOBUTEIbHBIX
peak1Lii C UCIoIb30BaHUeM MeTO/a 3/IeKTPOHHOT0 OasaHca.



Teopusi 3/1eKTPOIMTUUECKON AMCCOLMALMU. DeKTPOIUThI U He3lMeKTPOIUThI. KaTHOHBHI,
aHWOHBbI. MexaHU3M /IMCCOLMALMY BeL[eCTB C pa3/MYHbIMU BUJaMU XUMUYeCKOH cBsi3U. CTereHb
auccouanyi. CubHbIe U Cy1abble 3/1eKTPOUTHL.

Peakriuy MoHHOTO OOMeHa. YC/I0BUSI TIPOTeKaHUsI peakldii MOHHOTO oOMeHa, TIO/HbIe U
COKpallléHHble MOHHbIE ypaBHeHMs peakuuii. CBOMCTBA KWC/JIOT, OCHOBAHWM M COJIed B CBeTe
nipeZcTaB/ieHnd 00 3/1eKTpOMTHUeCKOW aucconanui. KadecTBeHHble peaki[iM Ha WOHBI.
[TonsaTre o ruzpor3e cosen.

Xumuyeckuil 5KCIIEpUMEHT.

O3HaKOMJIEHHEe C MOZe/sIMHA KPUCTA/UIMUECKUX PpelIéTOK HeOpraHWYecKuX BelecTB —
METa/UIOB W HeMeTa/UIOB (rpadura ¥ anMasa), CJIOXKHBIX BellecTB (X/JI0pufia HaTpHs),
VCC/IeJl0OBaHNe 3aBUCHMOCTH CKOPDOCTHM XWMMUECKOM peakLiM OT BO3[EeMCTBUS pas/IMUYHBIX
(bakTOpOB, HCC/Ief0BaHUe 3/eKTPONPOBOHOCTA PacTBOPOB BeLeCTB, IMpoLiecca JUCCOLMALN
KWCJIOT, 1jesioueld U coseld (BO3MOKHO MCIO/Ib30BaHKe BU/Ie0 MaTepyUasoB), IPOBe/IeHHe OITbITOB,
WIJTFOCTPUPYIOLUX TIPU3HAKWA TIPOTEKaHWsl peaklui MOHHOTO oOMeHa (oOpa3oBaHHMe ocafka,
BbIJle/IeHre Ta3a, o0pa3oBaHWe BOJbI), OIBITOB, WITHOCTPUPYIOLMX MPHUMePbl OKHCIUTETbHO-
BOCCTAaHOBUTEJIbHBIX Peakiyii (ropeHue, peaklyu pa3/ioKeHHs, COeJMHeHUs), Pacrio3HaBaHUe
HEOpraHWYeCcKuxX Bel[eCTB C T[IOMOIIbI0O KauyeCTBEHHbIX peaklMil Ha MOHBI, pellieHue
5KCIepUMeHTa/IbHBIX 3a/ady.

Hemetanbl 4 UX coefHeHUS

OOmiasi xapakTepuCTHKa rasoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIe
crerieHd okucneHus. CTpoeHue U (PM3MUeCKWe CBOWCTBA TPOCTBIX BeLeCTB — ra/OTeHOB.
XWMyJecKkre CBOWCTBA Ha IpuMepe xjopa (B3auMOJelCTBHe C MeTa/UlaMH, HeMeTallaMH,
menovyamu). XsopoBogopos. CossiHas KUC/IOTa, XAMHUUYECKWe CBOWCTBA, IIOMydyeHHe,
npuMeHeHHe. [lelicTBUe X/iopa ¥ XJIOPOBO/IOPO/ia HA OpPraHU3M uesioBeKa. BakHelie Xmopu/isl
Y UX HaXO)K/leHue B TIPUpO/e.

OO6miass xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OCOO€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble CTereHW OKucieHus. CTpoeHMe U (puU3MuecKkue CBOMCTBA MPOCTBIX BeLeCTB —
KWC/IOPOZA U cepbl. AJUIOTPONHbIE MOAUGUKALIMKA KUC/IOpOJa U cepbl. XUMUYeCKHe CBOMCTBA
cepel. CepoBoJiopoJ], CTpoeHHe, (r3nUecKre U XUMUUecKre cBoMcTBa. OKCHAbBI Cepbl Kak
TpeJiCTaBUTeNd KUCIOTHBIX OKCHOB. CepHasi KUC/IOTa, (M3ruecKre U XMMHUUecKue CBOMCTBA
(oO1Me Kak rpecTaBUTes K1acca KUCIOT U crieluduueckre). XvMUUeCKre PeakLiH, Jie)Kalye
B OCHOBE IPOMBIIIIJIEHHOTO CIIOC00a Mo/TydeHus CepHOM KUC/IoThL. [IpuMeHeHre cepHOM KUC/IOTHI.
Conv cepHOM KHMCJIOThI, KaueCTBeHHasi peaklysi Ha cynbdaT-uoH. HaxokzeHue cepel U eé
CoeMHeHWH B npupojie. XMMHUYeCcKoe 3arpsi3HeHHe OKpY)Karolleil cpefibl COeJJMHEHUSIMU CephI
(KMCTIOTHBIE ZIOXKIH, 3arpsi3HeHHe BO3/1yXa U BOZOEMOB), CTIOCOOBI ero MpeoTBpalleHus.

OO0miast  xapakTepucThKa 37eMeHTOB VA-rpymnmbl. OcoOeHHOCTH CTPOEHHsI aTOMOB,
XapaKkTepHble CTeMeHW OKUC/IeHWs. A30T, pacripocTpaHeHWe B TIpupoje, (¢Gusnuyeckre WU
XUMHYecKre cBoiicTBa. KpyroBopoT a3ora B rpupoje. AMMUaK, ero ¢pusnueckre U XuMuJeckre
CBOWCTBA, NoslyueHue U npuMmeHenue. CoaM aMMOHUS, X (pr3nuecKre U XMMUUYeCKre CBOMCTBA,
npuMeHeHe. KauecTBeHHasi peakijisi Ha MOHbl aMMOHMS. A30THas KWC/IOTa, eé TMo/yuyeHue,
¢usnueckre M XUMUYecKWe CBOWCTBAa (oOmpe Kak TIpeACTaBUTeNs Kjiacca KHCIOT W
crieriuduyeckue). Vcronp3oBaHWe HUTPATOB M COJield aMMOHHUSI B KauyeCTBe MHHEDaTbHBIX
yaobpenunii. XvmMuueckoe 3arpsis3HeHre OKpY’Karollleil cpefjbl COeIMHEHUsIMU a30Ta (KHUC/IOTHBIE
JOXK/IM, 3arps3HeHHe BO3/yxa, MOYBBI M BO/I0éMOB). Pocdop, amioTpornHble MoAUGUKALN
docdopa, dusnueckrie n xumuueckue cBouictBa. Okcry docdopa (V) u pocdhopHas KucioTa,



¢du3nueckre M XUMHUYeECKHe CBOMCTBa, mosyueHue. Kcmosb3oBaHue ¢ocdaToB B KauecTBe
MUHepalTbHbIX YI00peHHH.

OO6miass xapaktepucTrka 31eMeHTOB |V A-rpynmbl. OcOOeHHOCTH CTPOEHHWsSI aTOMOB,
XapaKTepHbIe CTeTleHH OKHUC/IeHUs. YTIepo/i, a/uIoTPOTHbIe MOAU(UKALIMH, PAacCPOCTPaHeHe B
npupo/ie, pu3nuecKre U XMMHUeCKre CBOWCTBa. Azfcopbuusi. KpyroBoport yriieposia B pupoge.
Okcuppl yriepoa, ux ¢usnueckre U XMMHUUeCKre CBOWCTBA, /IeHICTBHE Ha JKMBbIE OPraHU3MBbI,
ToJiyyeHre W TIpUMeHeHHe. DKOJIoThYecKue Mpo0bsiembl, CBsi3aHHbIe ¢ okcuoM yriepoga (1V),
ruroTe3a ri100a/bHOTO TIOTeIIeHUs] KJIMMarTa, TTapHUKOBBIN 3¢ ¢heKkT. YTosbHas KAC/IOTa U eé
comM, uX (uU3MuUeckre M XUMHYeCKHe CBOMCTBA, TMOyueHWe U npuMeHeHue. KadecTBeHHas
peaxiysi Ha KapOoHaT-MoHbI. M crioib30BaHMe KapOOHATOB B OBITY, MeJULIMHE, TIPOMBIIIEHHOCTH
U CeTbCKOM XO35IMCTBe.

[lepBoHauanbHbIEe MOHATHS 00 OpraHMUeCKWX BellecTBaX KaK O COeAMHEHHUsX yriepoja
(MeTaH, 3TaH, 3TU/EH, alleTUIeH, 3TaHOJI, TJIMLIePUH, YKCYCHasi KHC/0Ta). [IpupoiHbIe MCTOUHUKH
yr7IeBOZ0PO/OB (yroJib, IPUPO/IHBIN ra3, HedTh), IPOAYKTHI UX epepaboTKy (OeH3UH), UX POJb
B ObITY U mpombIiieHHOCTU. [ToHsATHe 0 OGHOJIOrUYecKy Ba)XKHBIX BEIL[eCTBAX. JKUpax, Oenkax,
yryieBoJjaXx — WM HUX POAM B JKU3HM UeloBeKa. MarepuanbHOe eJUHCTBO OpraHU4YeCcKuX |
HEOpraHW4YeCcKuX COeIMHEeHUH.

KpemHwmii, ero ¢usnueckne W XUMHUYECKde CBOWCTBA, IOJyueHWe U TIpUMeHEeHHe.
CoenuHennss KpeMHHssT B mpupoge. OOmue mnpexactaBieHuss 00 okcuge kpemaws (IV) wu
KpPeMHHeBO# KucoTe. CHU/TMKAThI, MX UCIOIb30BaHKe B OBbITY, B MPOMBILLITIEHHOCTH. BakHelve
CTpOWTEe/IbHbIe MaTepHasibl: KepaMHuKa, CTeK/I0, LieMeHT, OeToH, >kese300eToH. IIpoGsieMbr
6e301aCHOT0 HUCIOIb30BaHUsI CTPOUTE/IbHBIX MaTepPUaioB B NTOBCEIHEBHOM JKU3HU.

Xumuyeckuil 5KCIIEpUMEHT.

u3ydyeHue o0Opasl[0B HEOPraHWYeCKUX BeIeCTB, CBOMCTB COJISIHOW KHUC/IOTHI, IPOBeJeHre
KaueCTBEHHBIX peakluii Ha XJIOPUJ-WOHBI ¥ HaO/o/ileHre TMPU3HAKOB WX MPOTEKAHUs, OIBITHI,
oTpaxaroie Gu3ndeckue W XMMHAYeCKHe CBOWCTBA TaJiOT€HOB U WX COeAMHEHWH (BO3MOXKHO
WCTI0/Ib30BaHHE BH/IeOMaTepraioB), O3HAKOM/IeHHe C oOpasilaMu X/I0puzioB (TasoreHuzioB),
O3HaKOMJIeHHe C o0pasiaMyd cepel W e€ coeAuHEHWsMH (BO3MOXKHO HCIIO/Tb30BaHHE
BUJileOMaTepuaioB), HabmrofeHWe Tiporiecca OOyr/MBaHUSI —caxapa TMOf,  JIeHCTBUEM
KOHIIeHTPUPOBAHHOW CEPHOM KUC/IOTHI, U3yUueHHe XUMHUECKUX CBOMCTB pa30aBeHHOW CEpPHOU
KWCJIOTHI, TIPOBeJleHre KaueCTBEHHOM peakuuu Ha Cynb(aT-uoH W HaO/ofieHHe TpU3HaKa eé
MpPOTeKaHusl, 03HaKOMJ/IeHWe C (PU3NUYeCKUMHU CBOMCTBaMU a30Ta, (ocdopa U UX COeAUHEHU
(BO3MO>XKHO HCIT0/Ib30BaHKe BUjeOMaTepHasioB), o0pa3iiaMy a30THBIX U (oCHOPHBIX YA0OpeHHH,
rojiyueHre, cobOupaHuWe, pacro3HaBaHWe W UW3ydyeHHWe CBOMCTB aMMuaka, IIpOBeJieHHe
KaueCTBeHHBIX Peak[vii Ha MOH aMMOHHUS U ¢ocdaT-uoH U U3ydeHre NTPU3HAKOB MX MPOTeKaHus,
B3aMMO/IeHiCTBHE KOHI[EHTPUPOBAHHOW a30THOW KUC/IOTBI C MeZibi0 (BO3MO>KHO HCIT0J/Ib30BaHHe
BU/IEOMaTepHasoB), U3yueHHe MoJeneld KpUCTA/UIMYeCKMX pelIETOK anmasa, rpadwura,
¢bynnepena, 03HAKOM/IEHHE C TIPOLIECCOM a/icOpPOL paCTBOPEHHBIX BEIeCTB aKTUBUPOBAaHHBIM
yI7IEM M yCTPOMCTBOM MPOTHBOTA3a, M0JTyueHre, CoOOMpaHue, pacro3HaBaHye ¥ M3yueHre CBOMCTB
YIJIEKUCIOTO Tasa, IMpOBe/eHWe KaueCTBeHHBIX peak(uii Ha KapOOHaT W CHU/IMKAT-WOHBI U
u3yyeHHe TIPU3HAKOB WX TMPOTEeKaHWs, O3HAaKOMJIeHWe C TIPOAYKLMel CHUIMKaTHON
TIPOMBILIIEHHOCTH, PellleHHe 3KCIIepUMeHTaTbHBIX 3a7iad 10 TeMe «BakHelie HeMeTasuibl U UX
COeITHEeHUs.

Merta/ibl ¥ UX COefUHEeHUs

OO0rmiasi XapaKTepUCTHKA XMMHUUECKUX 3/IEMEHTOB — MeTa/l/IoB Ha OCHOBAHUH MX TTOJIOKEHUsT
B Ileproauueckont cucreme xuMuueckux 3nemeHToB [I. V1. MeHzeneeBa ¥ CTPOEHHUs] aTOMOB.



Crpoenre merauioB. Metajymiueckass CB3b M MeTa/ulMyecKass KpPUCTa/UIMYecKas peLIéTKa.
ONeKTPOXMMHUUECKUM DS HampsbkeHUuM MeTa/uioB. Pu3nueckue U XUMHUUYeCKhe CBOMCTBA
MeTasioB. OO6mue criocoObl MoyyeHus1 MeTanaoB. [IoHATHe 0 KOPPO3UH METasl/IoB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3ud. CriiaBbl (CTalb, YyryH, AOpa/tOMUHUN, OpOH3a) U UX
TIpYMeHeHHe B OBbITY U TTPOMBIIIJIEHHOCTH.

[[TeniounbIe MeTanbl: No0KeHKe B [leproanueckon cucteMe XUMHAUYECKUX 371eMEHTOB /.
N. MenpgeneeBa, cTpoeHue MX aTOMOB, HaxoxJeHWe B npupoge. dusrueckue U XUMUYeCKUe
cBoMicTBa (Ha rprMepe HaTpus U Kamusi). OKCH/IBI M TUAPOKCHABI HaTpUs U Kanusi. [IpruMeHeHue
111eJIOYHBIX METa/IJIOB U UX COeJMHEeHNHN.

[ITenouHO3emesbHBIE MeTa/l/Ibl MarHWK U KaJIbLivK: N0J1I0kKeHne B [lepronueckol cucteme
XUMHUUeckux 3yeMeHTOB [I. 1. MeHjeneeBa, CTpoeHHWe MX aTOMOB, HaXOXZeHUe B MPUpPOJe.
dusyyeckue U XMMUUYeCKHe CBOMCTBA MarHusl U Kaiblivs. BakHeliMe coefvHeHUs KaslbLvsl
(okcup, ruipoKcHy, cosr). 2KECTKOCTb BOABI U CIIOCOOBI € yCTpaHeHus!.

AnmroMyuHMM: TI0/1I0KeHWe B [lepuopnueckod cucTeMe XUMHYeCKUX 3ieMmeHTOB /. .
MengeneeBa, CTpoeHHe aToMa, HaxoXzeHHWe B npupoge. dusnyeckre U XMMUYeCKHe CBOMCTBA
antoMuHus. AMGOTepHble CBOMCTBA OKCHU/iA U TU/IPOKCH/A aTFOMUHUS.

XKene3zo: mnonoxenue B [lepuoanueckon cucteme XUMHUYeCKux 3syiemeHToB [I. U,
MengeneeBa, CTpoeHHe aToMa, HaxoXzeHWe B npupoge. drsnyeckre U XMMUYECKHe CBOMCTBA
xene3za. Okcuppl, rugpokcuapl U comu kenmesa (1) u xkemesa (I11), ux cocraB, cBoicTBa U
TOJTy4eHue.

XumMugeck#i 5KCITEPHMEHT.

03HaKOMJIeHHe ¢ 00pa31jaMy MeTal/IoB U CIIJIaBOB, UX PU3MUECKUMU CBOMCTBAMH, M3yUeHHe
pe3y/bTaTOB KOPPO3UX MeTasioB (BO3MOXKHO UCITO/Thb30BaHKE BU/IEOMaTepHaioB), 0COOeHHOCTeH
B3aUMOJIEHCTBUSL OKCHJA KajbLdsi U HaTpusi C BOZOM (BO3MOKHO HCIIO/Ib30BaHUE
BH/IEOMAaTepHasoB), WCC/IelOBaHHe CBOWCTB JKECTKOM BOABI, Tpoljecca TOPEeHHs Keje3a B
KAIopoZe  (BO3MOXKHO — HCIIOJ/Ib30BaHME  BHZEOMAarepuanoB), TPU3HAKOB  IPOTEKAHUS
KaueCTBeHHBIX peakL[iil Ha MOHBI: MarHWs, Kaiblys, allOMUHUs, [UHKA, kene3a (1) u kemesa
(1), memu (1), HabmrOEHWE W OTIMICAaHHE TIPOLIECCOB OKPAIIMBAHMS TJIaMeHU MOHAMU HaTpHS,
Kanusi ¥ Kanblusi (BO3MOXKHO HCITIO/Ib30BaHHe BH/IeOMaTepHasioB), UCC/IeloBaHHe aM(OTEePHBIX
CBOMCTB I'MJIDOKCH/Ia a/IFOMUHUS U THPOKCH/A LIMHKA, pelleHre SKCIIepUMeHTalbHbIX 3a/iau 110
TeMe «BakHelIMe MeTa/ulbl U UX COeVUHEHNS.

XvMus ¥ OKpYy>Karolljasd cpejia

BemectBa 1 MaTepuasnbl B IIOBCeJHEBHOW >XM3HU UeslOBeKa. be3omacHoe MCIo/ib30BaHue
BeI[eCTB M XUMWUYeCKUX peakiuid B ObiTy. IlepBas momoImib TpPH XUMHYECKHX OXKOTax U
OTpaB/IeHUSIX.

XUMHYecKoe 3arpsi3HeHHe OKpysKaroliel cpefibl (TIpeiesibHasi JOMyCTUMasi KOHLIeHTpaLys
BellecTs, Aanee — [11K). Posb XMMuM B pellieHnH KOOI HUeCKUX mpobieMm.

Xumurdeckuy SKCIIEDUMEHT:

u3ydyeHue 00pa3LoB MaTeprasoB (CTEK/IO, CII/IaBbI META/IJIOB, TIOJIMMePHbIe MaTepHasIbl).

MexripeMeTHEIE CBA3H

Peanu3anjysi MeXXripeJMeTHBIX CBSI3€il IIPU U3yUeHUM XUMHUU B 9 Kjacce OCYILeCTBIISIeTCs
yepe3 MCII0/Ib30BaHKe KaK 00X eCTeCTBeHHO-HAYUHBIX TIOHATHM, TaK ¥ MOHATUMN, SIBJISTFOLL{XCS
CUCTEMHBIMU /IJIS1 OTJe/IbHBIX IIPeIMETOB eCTeCTBeHHO-HayYHOT0 [IUKJ/IA.

OO0mue ecTecTBeHHO-HayYHbIe TTOHATHS: HayYHbIHN (DaKT, TUTIOTE3a, 3aKOH, TeOPHsl, aHa/TU3,
CUHTe3, KiacCU(pUKaLsi, TepUOJUUHOCTb, HAO/MoieHne, SKCIIePUMEHT, MO/e/IMPOBaHue,
M3MepeHre, Mo/lefb, IBJIeHHe, TapHUKOBBIA 3 eKT, TeXHOJIOTUsl, MaTeprabl.



du3vka: MaTepus, aroM, 93JIeKTPOH, IIPOTOH, HEWTPOH, WOH, HYK/IWJ, W30TOIIbI,
PaJM0aKTUBHOCTb, MOJIEKY/Ia, 3JIEKTPUUeCKUW 3apsifi, TPOBOAHUKH, TIOJTyIIPOBOJHUKH,
JVIeKTPUKY, (OTO3/IEMEHT, BelecTBO, Teso, 00bEM, arperaTHoe COCTOSTHHME BeIecTBa, ras,
pacTBOp, paCTBOPUMOCTh, KPUCTA/UTNUeCKast PeII&TKa, CIUIaBbl, (PU3NUeCcKre BeJTUUMHBI, eJUHULIbI
M3MepeHUsi, KOCMUUYeCKOe ITPOCTPAaHCTBO, TUIaHeThl, 3Bé37bl, CosHie.

Buonorus: ¢orocunTes, apixanwe, O6uocdepa, 3KoCHCTEMa, MHUHepanbHbIEe YA0OpeHus,
MHKPO3/IeMeHTbI, MAKpO3JIeMeHThI, TMTaTe/IbHbIE BEIIeCTBa.

leorpadus: atmocdepa, ruzgpocdhepa, MuUHepaabl, TOpPHble TIOPO/bI, TIOJIe3HbIE
MICKOTIaeMble, TOTI/IMBO, BOJJHbIE PECYDCHI.



ITNTAHUPYEMBIE PE3YJIbTATHI OCBOEHVA ITPOI'PAMMEI 110 XUMWU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

[TnaHupyeMble pe3y/ibTaThl OINMPAIOTCS HA BeAYIHMe IeieBble YCTAHOBKH, OTpPaKarOIU
OCHOBHOM, CYIIIHOCTHBIN BK/Ia/l ©3y4aeMOU MPOrpaMMbl B Pa3BUTHE JTMUHOCTH 00ydJaroierocs,
WX CTIOCOOHOCTH C UCII0/Ib30BaHUEM 000pyZOBaHUEM 1jeHTpa 0Opa3oBaHus «Touka pocTa».

JIMYHOCTHBIE PE3YJIbTATHI

JINuHOCTHBIE Ppe3y/bTaThl OCBOEHHWs TIPOTPaMMbl OCHOBHOTO 00Iero o006pa3oBaHUs
JIOCTUTAIOTCS B X0/1e 00yJ4eHUs] XMW B eJUHCTBe yueOHOUM U BOCITUTATeTbHOM /IeATeIbHOCTH B
COOTBETCTBUM C  TPAJWULUOHHBIMA  POCCHUMCKUMU  COLIMOKYJBTYPHBIMU U  JIYXOBHO-
HPaBCTBEHHBIMU [IEHHOCTSIMH, TIPUHSITBIMH B OOIIleCTBe MpaBWIaMH U HOPMaMH TIOBeZEHUS] U
CTIIOCOOCTBYIOT TIPOLiecCcaM CaMOTIO3HAHMSI, CAMOPA3BUTHS M COTMATM3alX 00yJaroIuXCsl.

JINUHOCTHBIE Ppe3y/bTaThl OTPAKAKT TOTOBHOCTb OOYYarOIIUXCS PYKOBO/CTBOBATHCS
CUCTEMOW TIO3UTHBHBIX LIEHHOCTHBIX OPHUEHTALIUH W paclIUpeHHe OTbITa JesTeTbHOCTH Ha eé
OCHOBE, B TOM UHMCJIe B YaCTH:

1) naTpMOTHYECKOTO BOCITUTAHUS:

1[eHHOCTHOTO OTHOIIIEHUS] K OTeUeCTBeHHOMY KY/IbTYDHOMY, UCTOPUYECKOMY U HayUHOMY
Hac/le/Idi0, TIOHMMaHWs 3HAueHWs XWUMWYeCKOW HayKd B JKM3HM COBPEMEHHOTo O0OIecTBa,
CrIoCOOHOCTH BJIaZIeTh [JOCTOBEPHON WH(OpPMaI[ell 0 TMepefioBbIX JAOCTWKEHUSX U OTKPBITHSIX
MHUDOBOW M OTe€UeCTBEHHOW XMMWHU, 3aMHTEPECOBAHHOCTU B HAyYHBbIX 3HaHUSX 00 yCTpOWCTBe
MUpa U 0011[eCTBa;

2) rpaXJaHCKOT0 BOCIIUTAHUS:

Mpe/ICTaB/eHdsT O COLMAJbHBIX HOpPMax W TMpaBWIaX MEX/IMYHOCTHBIX OTHOIIEHWN B
KOJUIeKTHBe, KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B OOI[eCTBEHHO TI0JIe3HOMH,
yueOHOUMCC/IeJOBAaTe/IbCKON, TBOPUECKOW U /JIDYTUX BUJAX JesTebHOCTH, TOTOBHOCTU K
pa3Ho00Opa3HOl COBMECTHOM /IesiTe/IbHOCTH TIPH BBITIOJTHEHUY y4ueOHBIX, TI03HaBaTe/IbHBIX 3a/1ady,
BBITIOJTHEHUM XWUMWYECKUX HSKCIIePUMEHTOB, CO3ZIaHUU Y4eOHBbIX TIPOEKTOB, CTpPeMJIeHUS K
B3aMMOTIOHUMaHUI0 ¥ B3aWMOITIOMOIIM B TIPOIiecce 3TOW yueOHOU [esiTe/TbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TIOBe/IeHKe 1 TTOCTYITKW CBOMX TOBapHIIlel C MO3UIMHA HPABCTBEHHBIX U TIPAaBOBbBIX
HOPM C YYETOM OCO3HAHUS TIOC/I€ICTBUN TIOCTYITKOB;

3) LIEHHOCTH Hay4YHOT'0 TIO3HAHUS:

MHUDOBO33peHUEeCKWe  TIPeACTaB/eHHWss O BelljeCTBe W  XUMHUYECKOW  peakIuH,
COOTBETCTBYIOII[E COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAyKdU W COCTABJISIFOIIME OCHOBY [IJist
TTOHMMAaHUS CYIITHOCTH HayYHOUM KapTHUHBI MUDA, MPe/ICTaB/IeH:|sI 00 0CHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHSI TIPUPO/bI, B3aUMOCBSI3AX UesioBeKa C TIPUPOJHOM CpeZioi, O POJIM XMMUW B TIO3HAHUH
3TUX 3aKOHOMEPHOCTEH;

No3HaBaTe/lbHble MOTHBBI, HallpaB/ieHHble Ha TO/yuYeHWe HOBBIX 3HAHUW I0 XUMHH,
HeoOXoMMble [T OOBbsSICHEHWsS] HaOJIr0[jlaeMbIX TIPOLIECCOB U sIBJIEHWM, TI03HABAaTeTbHOM,
WHGOPMAIIMOHHOM Y YATaTe/bCKOU KY/IbTYPBI, B TOM UKC/Ie HaBBIKOB CAMOCTOSITE/TbHON PabOTHI
C yueOHBIMM TeKCTaMH, CIIPABOYHOM JIUTEPATypOM, AOCTYIMHBIMU TeXHHUUECKUMH CpPeACTBaMHU
MH(OPMAaLIMOHHBIX TeXHOJIOTUM;

WHTepeCc K OOyueHHMIO W TIO3HAHHIO, TH0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTb K
camoobpa30oBaHuI0, MPOEKTHOW M MCC/Ie/[0BaTe/bCKON /IeATeIbHOCTH, K 0CO3HAaHHOMY BBIOODY
HampaB/IeHHOCTU W YPOBHS 00yueHUs B Jla/ibHeHIIeM,

4) dopMHUpOBaHKS KY/ILTYDHI 3JJ0POBbSI:



0CO3HaHMe LIeHHOCTH YKU3HH, OTBETCTBEHHOI'0 OTHOILIEHUS K CBOEMY 37l0POBbI0, YCTAHOBKU
Ha 370pOBBIA 00pa3 >KMU3HW, OCO3HaHWE TOC/AeACTBUI W HENpHsTHe BPeJHBIX MPUBBIYEK
(ynotpebsieHus1 a/KOTOJIsl, HAPKOTHUKOB, KypeHHs), HeoOXOJUMOCTH COOIO/IeHUsT TIPaBUII
6e3omacHOCTH TIpU OOpalieHuH ¢ XUMAYeCKUMHU Bell[eCTBaMU B OBITY U peaibHOW JKU3HH;

5) TpymoBOro BOCITUTAHMS:

VHTepecC K MpakTUYecKoMy U3y4yeHHI0 Npodeccuii U Tpy/a pa3/MuHOro poja, yBakeHue K
TPYZY U pe3y/ibTaTaM TPY/i0BOH [ieTelIbHOCTH, B TOM YKCJ/le Ha OCHOBe NTPYMeHeHUs Mpe/IMeTHbIX
3HaHWA 10 XWMHH, OCO3HaHHbIA BbHIOOD WHAWBUAYAIbHOM TPAeKTOPHUM TIPO/IOJDKEHUS
00pa3oBaHusi C YUéTOM JIMYHOCTHBIX WHTEPECOB U CIOCOOHOCTH K XHWMUH, OOIIeCTBEHHBIX
WHTEPeCOB U TIOTPeOHOCTeM, yCremHou MpodhecCUOHaTbHONW [JesTeTbHOCTU W Pa3BUTHUS
HeoOXOMMBIX yMEHHUH, TOTOBHOCTB a/JalITUPOBATHCS B TIPOQeCcCHOHaMbHOU cpefie;

6) KO0JIOTHUeCKOT0 BOCITATAHHS:

5KOJIOTUYeCKH Liesiecoo0pa3Hoe OTHOILIeHHe K TIPUpo/ie KaK MCTOUHUKY KU3HU Ha 3emiie,
OCHOBe eé CyI[eCTBOBaHMs, TIOHMMaHHe I[eHHOCTHU 3/0pOBOro u Oe3oracHoro obpasa >KH3HH,
OTBETCTBEHHOE OTHOIIIEHHe K COOCTBEHHOMY (H3WYeCKOMYy W TICHXMUECKOMY 37I0POBBIO,
0CO3HaHWe 1IEHHOCTHU COOJTI0/IeHusT TpaBMiI 6e301acHOTo MOoBeZieHus Tpyu paboTe C BelljeCTBaMHy,
a TaKke B CUTYaLUsiX, YTPOJKaIOLIUX 370POBbIO U JKU3HU JIIO/el;

CIIOCOOHOCTH MIPUMEHSITh 3HaHKS, TIOTyuaeMble TIPH M3YUeHUH XUMUH, [J1s pellieHus 3a/au,
CBSI3aHHBIX C OKpY)KaroIlen TPUPOJHOM CpeloM, sl TOBBILIEHHS YPOBHSI 3KOJOTMYEeCKOU
KyZbTYPbl, 0CO3HAHUS I7100a/IbHOTO XapakTepa 3KOJIOTHUeCKUX IMpobJieM U MyTell MX pelleHUs
MOCPe/ICTBOM METOJ0B XMMHH, SKOJIOTMYECKOI'0 MbILIEHUs], YMEeHHUsI PYKOBO/ICTBOBaTbCSI UM B
N03HaBaTe/IbHOW, KOMMYHUKAaTUBHOM U COLIMA/IbHOM TTPAKTHKe.

METAITPEIMETHBIE PE3YJIbTATEI

B cocraBe MeTampeiMeTHbIX pe3y/bTaTOB BbIJENSAIOT 3HauMMble [/ (OPMHUPOBaHUSA
MHPOBO033peHusi oOIleHayuHble TOHATHS (3aKOH, TeOpWsi, NPUHLIMII, TUIOTe3a, (akT, CHCTeMa,
TIPOLIeCC, SKCTIEPUMEHT U JIpyroe.), KOTOpPbIe MCII0/Ib3YIOTCS B eCTeCTBEHHO-HAYUHbIX yueOHBIX
npeZiMeTax Y MO3BOJISIIOT HA OCHOBE 3HAHWM M3 3TUX MpeIMeTOB (JOPMUPOBaTh Mpe/iCTaB/lIeHue O
11eJIOCTHOM HayuyHOW KapTHHE MHDa, U YHUBepcalbHble yueOHbIe /1eficTBUs (TI03HaBaTesbHBIE,
KOMMYHHKaTUBHbIE, DeTy/STHBHBIE), KOTOpble obecrieunBaroT (pOpMUpPOBaHHE TOTOBHOCTH K
CaMOCTOSTe/IbHOMY IJIAHMPOBAHHUIO M OCYIIIeCTBIEHHUIO yueOHOM /iesiTeTbHOCTH.

To3HaBaTe/bHBIE YHUBEpPCAIbHEIE yueOHbIe JeiCTBUS

Ba3oBbie jioruueckue JelCTBUS:

YMEHHsl HCII0/Ib30BaTh IPUEMBI JIOTUYECKOTO MBbIIJIEHUsT TPU OCBOEHWU 3HAHWM:
PacKpbIBaTh CMBIC/T XHMUYECKUX TIOHSITUH (BBIJE/STh UX XapaKTepHbIe MPU3HAKH, YCTaHaBIUBaTh
B3aMOCBSI3b C ADYTUMHU TIOHSTHSIMH), WCIO/Ib30BaTh TMOHSTHUS i OOBSICHEHUS] OTZebHBIX
(aKToB U sIB/IEHNH, BEIOWPATh OCHOBAHUS Y KPUTEPUH |15 K/TaCCU(HUKALIMM XMMHUUECKUX Bel[eCTB
Y XUMHYeCKMX peakL[ii, yCTaHaB/IMBAaTh MPUUYMHHO-C/IeICTBEHHbIE CBSI3U MeXJy OOBeKTamMu
W3y4eHUsl, CTPOUTH JIOTUYeCKHe pacCyKAeHWs (MHAYKTHBHbIE, NeJYKTHUBHbBIE, 10 aHAJOTHH),
Jie/1aThb BBIBO/IbI U 3aK/THOUeHUS,

yMeHHe TIPUMEeHSITb B TpoLjecce TIO3HAHUS TIOHSATHs (TIpeAMeTHbIe U MeTarpe/JMeTHLIE),
CUMBO/IMYeCKHe (3HAaKOBbIe) MOJIENH, HCIOJb3yeMble B XHWMHH, IMPe0Opa30BBIBATH LIMPOKO
MpUMeHsieMble B XUMUH MOJe/bHbIe TIPeJCTaB/IeHUs] — XUMHUUEeCKUI 3HaK (CHMBOJI 37IeMeHTa),
xpMuueckass (opMyna U ypaBHeHMe XUMHYeCKOW peakliM — TPy pelleHud y4deOGHO-
M03HaBaTe/bHbIX 3aZay, C Y4Y€TOM 3TUX MOJebHbIX IIpeJCTaBleHUl BBIABIATb U
XapaKTepr30BaTh CyIleCTBeHHbIe TIPU3HAKM M3yyaeMbIX OOBEKTOB — XMMHUECKHX BeIeCTB U



XUMUYECKUX DPeaklii, BBISBISATH OOIIMe 3aKOHOMEPHOCTH, MPUUYUHHO-C/Ie/ICTBEHHbIE CBSI3U U
TIPOTUBOPEUUS B U3yUaeMbIX MPOL[eCCaX U SBIEHMUSIX.

BazoBhle HcceoBaTe/IbCKIE AeHCTBUS:

yMeHHe WCII0/b30BaTh MOCTAB/eHHbIe BOIMPOCHI B KaueCTBE MHCTPYMEHTA TO3HaHUS, a
TaK)Xe B KauecTBe OCHOBBI /i1 (POPMUPOBAHUS TUIIOTe3bl TIO0 TIPOBEPKE TIPaBUIBHOCTH
BBICKa3bIBa€MbIX CY)K/I€HUH;

nprobpeTeHre OMbITa TI0 TJIAHUPOBAHWIO, OPraHU3allid W TIPOBE/IEHUI0 YYeHUYeCKUX
9KCITIEPUMEHTOB, YMeHHe Hab/IF0/IaTh 3a XO/[0M TMPOLIecca, CaMOCTOSITe/TbHO TIPOTHO3UPOBATh €r0
pe3ynbTaT, (opMynupoBaTh 0000IeHHs W BBIBOJBI 1O pe3yJbTaTaM TPOBEAEHHOTO OIbITA,
WCC/Ie/IOBaHUs], COCTaBJ/ISITh OTUYET O TIPOJieJIaHHOM paborTe.

PaboTa c uHpopmarpeii:

yMeHue BbIOUpAaTh, aHA/IM3UPOBaTh U UHTEPIIPETUPOBaTh MH(OPMAI[HIO Pa3/IMUHbIX BUOB
1 (OpM Tpe/ICTaB/IeHUS, TT0/Ty4aeMyI0 U3 pa3HbIX UCTOUHUKOB (HayYHO-TIOMYJIsIpHast TUTepaTypa
XUMUYECKOTO COZIep>KaHusl, CTIpaBOYHbIe TOCOOWs, pecypchl VIHTepHeTa), KpUTUUEeCKU OLeHUBATh
TIPOTUBOPEUNBYIO U HEJJOCTOBEPHYIO WH(MOPMAIIHIO;

yMeHHe TIPUMEHSTh Pa3/IMYHble MEeTO/IbI ¥ 3aTIPOCKI TIPY TIOUCKe U 0TOOpe MHbOpMaLu U
COOTBETCTBYIOIUX JIaHHBIX, HEOOXOAUMBIX [I7Is BBITIOJTHEHUsT yueOHBIX 1 TT03HABATe/IbHBIX 3a/iau
OTpe/ie/IEHHOTO THUTIA, TPUOOpeTeHHe OIbiTa B 00/7aCTH MCMOJ/Ib30BaHUS HH(OPMAI[HOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHW, OBJIa/leHHe KyIbTYPOU aKTUBHOTO WCIIOJ/Ib30BaHUS Pa3/TMYHbIX
TIOUCKOBBIX CHCTEM, CAMOCTOSITEJIbHO BbIOMpaTh ONTUMAbHYIO (OPMY TIpeJCTaBIeHUS
vHbOpMaLlMM W WITIOCTPUPOBATh pelllaeMble 3a/laud HeCJ0)KHBIMHU CXeMaMH, JuarpaMMaMH,
apyrumu popmMaMu rpadyKi ¥ UX KOMOWHAIUSIMY,

yMeHHe WCTO/b30BaTh M aHA/IM3MPOBaTh B Tporjecce yueOHOW W WCC/e0BaTebCKON
JesTeTbHOCTH MH(OPMALMIO O BIMSIHAW MPOMBIILIZIEHHOCTH, CeJTbCKOTO X03sICTBA M TPAHCIIOPTa
Ha COCTOSIHME OKDY’Karoljer MIPUPOJHOU CpeJbl.

KoMMyHUKaTUBHEIE YHUBEPCA/IbHbIE y4eOHbIe JelCTBUS

yMeHUsl 3a/jaBaTh BOIMpPOCHkl (B Xofe mAuanora U (WIM) AWCKYCCHH) TIO CYIIECTBY
oOcyx/aeMoii TeMbl, (HOPMYTMPOBATb CBOW TIPEAJIO’KEHUS] OTHOCHUTE/NILHO —BBITIOJTHEHHUS
Trpe/IJI0KeHHOU 3a/1auu;

YMeHUSI TIPe/ICTaBJISITh TO/TyYeHHbIe pe3y/bTaThl T03HABATe/TbHOMN /IeATeIbHOCTH B YCTHBIX
¥ THUCbMEHHBIX TeKCTaxX; /[eJlaTh TIPe3eHTal[U0 pe3y/lbTaTOB BBIMOJHEHUS XUMHWYEeCKOTO
3KCcrepuMeHTa (/1ab0paTOpHOro OmbiTa, Aab0paTOpHOM pabOThl IO HMCC/AEJOBAHUIO CBOWMCTB
BeIL[eCTB, yueOHOTO MPOEKTa);

yMeHUs1 yueOHOTO COTPYJHWYECTBAa CO CBePCTHUKAMH B COBMECTHOU IT03HABaTebHOU U
WCCIIeIOBaTe/TbCKOW /IeATeIbHOCTHA TIPU peIlleHNHd BO3HMKAKI[UX Tpo0seM Ha OCHOBe YuéTa
0OIIMX WHTEPECOB M COT/IACOBAHWS MO3ULMK (0OCYy)KZeHUs, 0OMeH MHEHUSIMU, «MO3TOBbIE
IITYPMBI», KOOPAWHALUSI COBMECTHBIX JE€HCTBUM, Orpe/iesieHe KPUTEPHEB T0 OLleHKe KauecTBa
BBITIOJTHEHHOM paboThI U pyrue).

Pery/isTHBHbIE YHUBEPCA/IbHEIE YueOHbIe 1eiCTBUS:

yMeHHe CaMOCTOSITeIbHO OTpeZieNsaTh Le/iv /esiTeTbHOCTH, TJIAHUPOBAaTh, OCYIIeCTBIISTS,
KOHTDOJIUPOBaTb W TIpU HEOOXOAMMOCTU KOPPEKTHUPOBaTh CBOK) JeATebHOCTb, BBIOMpATh
HanboJiee 3¢ deKTUBHBIE CIIOCOOBI pelieHus yueOHBIX 1 [03HaBaTeTbHBIX 3a/lay, CAMOCTOSITE/TEHO
COCTaBJISITh UM KOPPEKTUPOBATh MPe/I/I0’KeHHbIN aNrOpUTM /1eHiCTBUM TIPU BLITIOJIHEHUU 3a/JaHU
C y4éTOM TIO/ydeHHsI HOBBIX 3HaHUM 00 M3ydaeMbIX OOBEKTaX — BeI[eCTBaX W DPeaKLUsX,
OLlIeHHWBaTh COOTBETCTBUE TOJIyUEHHOTO pe3yJibTaTa 3asB/IeHHOH 1ie/d, yMeHHe UCIO/b30BaTh U
aHa/IM3UPOBaTh KOHTEKCTHI, Mpe/jjlaraeMble B YC/IOBUU 3aflaHU.



NMPEOMETHEGIE PE3YJIBTATHI

B cocraBe mpesMeTHBIX pe3y/lbTaTOB 10 OCBOEHWIO O00s3aTebHOTO COZEpKaHus,
yCTaHOBJIEHHOTO [JaHHOW (hbefepasbHOM pabouell TMporpamMMmol, BBIIESIFOT:  OCBOEHHBIE
o0OydJaromyMuCs HayuyHble 3HaHWs, YMEHHWsS W CII0COObI /lefcTBUM, crienuduyeckue s
npeZMeTHON 006siacTi «XUMHSI», BHU/BI [eSITelIbHOCTH I0 TIOMyYEHHWI0 HOBOTO 3HAHUs, €ro
WHTepIIpeTariuy, peoOpa30BaHUIO ¥ IPUMEHEHUIO B PAa3TMYHbIX yUueOHBIX ¥ HOBBIX CUTYaLUsX.

K koniy obydyenuss B 8 Kimacce mpefiMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE [OJDKHBI
oTpakaTb COPMUPOBAHHOCTH Y 00YUArOIXCST YMEHHH:

PacKpbIBaTb CMBIC/I OCHOBHBIX XMMWYECKHUX MOHATUM. aTOM, MOJIeKYy/a, XUMHAYECKUU
3JIEMEHT, TIPOCTOe BeI[eCTBO, CJIOKHOe BeIecTBO, cMech (OAHOpOAHAst U
HEeO/JHOPOZIHAs), BaJIeHTHOCTb, OTHOCHTe/bHAas aTOMHash W MOJIEKY/sipHasi Macca,
KOJIMYEeCTBO BellleCTBa, MOJIb, MOJISIPHast Macca, MacCoBast [i0Jis XUMUYECKOr0 3/IeMeHTa
B COeJIMHEHWH, MOJISIPDHBIA  O0BEM, OKCHZ, KHCIOTa, OCHOBAaHWE, COJIb,
3/1eKTPOOTPULIATE/IbHOCTD, CTEeHb OKUCIeHUs], XUMUUecKasl peakiysi, KjJacCupUuKaius
peakLMii: peakLi¥ COeIMHEeHUs], PeakLIMK Pa3/ioXKeHus], peakljuy 3aMellleHus], peakLiuu
oOMeHa, 9K30- ¥ 3H/[0TeEPMUYECKHe PeaKI|y, TeTUIoBor 3((deKT peakiyu, SApo aToMa,
3JIEKTPOHHBIN CJIOW aTOMa, aTOMHasi OopOuTaib, pPaJuyC aToMa, XUMHYecKas CBSi3b,
MOJISIPHAasi M HeNoJIsIpHasi KOBaJIeHTHas CBSI3b, MOHHAs CBs3b, MOH, KaTHOH, aHHWOH,
pacTBOp, MaccoBas Z0/1s BelrlecTBa (MPOLIeHTHAsE KOHLIEHTPAL[¥si) B PaCTBOPE;
WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHWYECKMX MOHATHUM U MNPUMEHSITb 3TU
TIOHATHS MPY OMUCAHWY BeLeCTB Y UX MpeBpallleHnH;

WCI0/Ib30BaTh XUMHUUECKYH0 CUMBOJIUKY [Jis COCTaBjieHusi (opMy/s BellecTB WU
YPaBHEHUM XUMUYECKHX peakLuy,

ompe/ieIATh BaJIEHTHOCTb aTOMOB 3/IeMEHTOB B OWHAPHBIX COeAWHEHUSX, CTerleHb
OKHCJIEHUS] 37IeMEeHTOB B OWHApHBIX COEJUHEHHSX, TPUHA/JIE)KHOCTh BeIeCTB K
onpefieIEHHOMY K/acCy cOeAUHeHW T10 QopmynaaM, BHUJ, XUMHUUECKOW CBSI3U
(KoBasIeHTHasi 1 MOHHAs) B HEOPTaHUUeCKUX COeTUHEeHUSIX;

packpeiBaTh cMbICa [lepuognueckoro 3akoHa /1. V. MeHpeneeBa: 1eMOHCTPUPOBATh
MOHMMaHWe TMepuoINYecKol 3aBHCUMOCTH CBONCTB XWMUUECKHX 3/IEMEHTOB OT UX
nosioxkeHusi B Ileprosnueckoil cucTeMme, 3aKOHOB COXpPaHEHMsI MacChl BeIecTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUeHHs], 3aKOHa ABOrajipo;

OMUChIBATD M XapaKTepu3oBaTh TabmuuHyo Gopmy I[leproandyeckodi CHCTeMbI
XAMHUUECKUX 37IEMEHTOB. pa3/indyaTh TMOHSATHS «rJlaBHas mnoArpymmna (A-rpymma)» u
«nobounass moarpynmna (b-rpymma)», Masble W 0OOJibLIIME T€PUO/bI, COOTHOCHUTH
0003HaueHUs], KOTOpble UMEITCsI B Tabimile «Ileproanueckast cUCTeMa XMMWUYECKUX
saneMmeHToB /I. I. MeHzeneeBa» C YMC/IOBBIMHA XapaKTePUCTUKAMU CTPOEHUSI aTOMOB
XAMHUUECKMX 3/eMeHTOB (CoCcTaB W 3apsiy sijpa, oOljee UHUC/IO 3/€KTPOHOB U
pacnpe/ieNieH’e UX M0 37IEKTPOHHBIM C/I0SIM);

K/IaCCU(UIIMPOBaTh XUMUUECKHe 3/IeMeHTbl, HeopraHuyeckue BelllecTBa, XMMUUeCKHe
peakiu (M0 YMCIYy W COCTAaBy YUYaCTBYIOIMX B PEeaKIMM BEIECTB, MO TEIIOBOMY
sbdekry);

XapakTepu3oBaTh (OMMChIBATh) OOIIME XUMHUECKHWEe CBONCTBA BEIECTB PAa3/TUUHBIX
K/IacCoB, TOATBepXJas OMNHMCAaHWe TIpUMepaMM  MOJIEKY/SIPHBIX — ypaBHEHUM
COOTBETCTBYIOLLIMX XMMUUECKUX PeaKLnii;

MPOrHO3UPOBaTh CBOMCTBA BeLIECTB B 3aBUCUMOCTM OT MX KaueCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKaHUs1 XMMHUUYECKUX TIPeBPalLieHUI B pa3/IMUHbIX YC/I0BUSIX;



BBIUUC/ISAITH OTHOCUTE/IbHYIO MOJIEKY/ISIPHYIO M MOJISIDHYRO MacChl BeIlleCTB, MaCCOBYHO
JIOJIF0 XUMUYECKOTO 3/ieMeHTa 1o opmysie coeJuHeHUs, MaCCOBYIO /IO/TI0 BelljeCTBa B
pacTBope, MPOBOJUTh PaCUYETHI 10 YPAaBHEHUIO XUMUUYECKOU peakivy;

MPUMEHSITh OCHOBHbIE OTepaliyd MBIC/IMTENIbHON /eaTeTbHOCTU — aHa/lu3 U CUHTe3,
cpaBHeHHe, 0000IeHre, CUCTeMaTH3aluio, KlacCU(UKAIUIO, BbISBIeHUE TIPUYMHHO-
C/Ie[ICTBEHHBIX CBSI3€M — [/ U3yuyeHHs CBOWCTB BellleCTB U XMMHUUECKUX peakLvHy,
eCTeCTBeHHO-Hay4YHble MeTO/IbI TT03HAHUS — HaO/I0/IeHre, U3MepeHue, MO/Ie/TiPOBaHHE,
9KCTiepuMeHT (peaibHbIA U MBIC/IEHHBIH);

C/lefloBaTh TIpaBUaM  TIO/Ib30BaHUSI XMMUYECKOW TIOCY[oM ¢ J1abopaTOpHBIM
obopyZoBaHHEM, a TaKXe TpaBWIaM OOpalljeHusi C BeIeCTBaMH B COOTBETCTBUM C
WHCTPYKLIUSMHU TIO BBITIOJTHEHHUIO JTAO0PAaTOPHBIX XUMHUYECKUX OTIBITOB TIO TTOJTyUeHHIO U
cobupanuio Ta3000pa3HBIX BellecTB (BO/OpOJa UM KHUCJIOPOJd), TMPUTOTOBJIEHUIO
pPacTBOPOB C OMpezeéHHOM MacCOBOU [10/lel PaCTBOPEHHOIO Bell[eCTBa, MJIaHUPOBATh
Y MPOBOAUTH XMMHUYECKHe 3KCIIePUMEeHTHI 10 pacrio3HaBaHUIO PACTBOPOB lijeiouei U
KUCJIOT C TIOMOIIbI0 UHAUKATOPOB (/TakMYC, (heHO/IbTaIeNH, METU/IOPAHXK U IPYTHeE).

K koHniy oOyuenuss B 9 K/acce mpeiMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE [OJDKHBI
oTpa)kaTb ChOPMUPOBAHHOCTH Y 00YYArOIUXCST YMEHUH

PacKpbIBaTh CMbICT OCHOBHBIX XUMHUYECKUX TMOHSTUN: XUMWYECKUil 37eMeHT, aToM,
MOJIeKyJa, MOH, KaTUOH, aHUOH, TPOCTOe BellleCTBO, CJIOXKHOE BellleCTBO, Ba/leHTHOCTb,
3/1eKTPOOTPULIATE/TbHOCTb, CTeleHb OKWC/IeHUs, XUMHUUecKash peaklys, XUMUJecKas
CBSI3b, TETUIOBOU 3((deKT peakiuyd, MOJIb, MOJIIPHBIM 00BEM, PacTBOP, TEKTPOJIUTHI,
HEeJIeKTPOJIUTBI, 3JIEKTPOJUTHUECKas: JWCCOLMAIMs, peakldd HWOHHOro oOMeHa,
KaTajM3arop, XWUMHWYecKOe paBHOBecHe, oOpaThMble U HeoOpaTHMble peakIWH,
OKHC/IUTETbHO-BOCCTAHOBUTE/IbHbIE  peaklud,  OKWUCIUTeNb,  BOCCTAaHOBUTEJb,
OKHC/IeHWe U BOCCTaHOBJIEHMWE, asyIoTponus, amQpOTepHOCTb, XWMHYecKas CBSI3b
(koBasieHTHasi, HWOHHAsl, MeTa/TM4yecKast), KpUCTa/UIMyecKasi pelIeéTka, KOppO3usi
MeTasJIoB, CIUIaBbl, CKOPOCTb XUMUYECKOW peakluHd, TMpefeabHO JOMyCcTUMast
KoHLeHTparwms IT/IK Bemectsa;

W//IFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHWUECKHWX TMOHATUW U TPUMEHSITh 3TH
TIOHSITUSI TIPY OTMKMCAHWY BeIlleCTB U UX MpeBpalljeHU;

WCI0/Ib30BaTh XWUMMUUECKYH0 CHUMBOJIUKY [Jis1 COCTaB/ieHusi (opMy/s BeIlecTB U
ypaBHEeHHH XUMUUeCKHX peakivy,

orpeJeNiAiTb Ba/JeHTHOCTb M CTelleHb OKWUCIeHUS] XUMHUYEeCKUX 37IeMEeHTOB B
COeJMHEHUSIX Pa3/MUYHOIO COCTaBa, IPUHA/IE)KHOCTh BeLIeCTB K Orpefe/éHHOMY
K/JIacCy CoefiHeHWH 1o (GopMysaM, BHJ XUMHUECKOH CBsi3u (KOBaleHTHasi, MOHHasl,
MeTaJ/UTMuecKkas) B HEOPraHWYeCKUX COeJWHEHUsX, 3apsJ, MOHA 10 XUMUYECKOU
(dhopmysne, xapakTep cpe/ibl B BOAHBIX pacTBOpax HEOPraHUUECKUX COeJVHeHUH, TUII
KPHUCTa/I/TMUeCKON PellléTK KOHKPETHOT'O BellecTBa;

packpeiBaTh cMbICca [Teproanyeckoro 3akoHa . 1. MeH/eneeBa v [JeMOHCTPHUPOBATh
€ro TIOHWMaHWe: OTMChIBaTh U XapaKTepu30BaTh TabmuuHyto dopmy [leproandeckoit
CHCTEMbI XMMUYECKUX 3/IEMEHTOB. pa3/iMyaTh TMOHATHS «IJaBHasg moAarpymnma (A-
rpynmna)» u «mnobouHas mnogrpymmna (b-rpymma)», Manble U OoJibllIMe TIePHOJBI,
COOTHOCHUTBH 0003HaUeHHs1, KOTOPble UMEIOTCs B TIePUOJUUeCKOU Tabuile, ¢ YUCTOBBIMU
XapaKTepUCTUKaMKM CTPOEHHSI aTOMOB XMMUUECKUX 3/IeMEeHTOB (COCTaB W 3apsij sfpa,
o0I1jee UMC/IO 3/IEKTPOHOB U pacIipeZie/ieHHe UX T0 3JIeEKTPOHHBIM CJI0SIM), OOBSICHATh



o0Ime 3aKOHOMEPHOCTH B HM3MEHEeHWH CBOWCTB 3/IEMEHTOB U WX COeJUHEHUN B
Tipe/iesiaX MaJibIX TIePUO/IOB U TJIaBHBIX TIOATPYIII C YYETOM CTPOEHUSI X aTOMOB;
K/IaCCU(MUIMPOBATh XUMHUECKHE 3/IeMEeHThbI, HeOPraHUUeCKre BeIeCTBa, XUMUUYeCKHe
peakiiy (M0 YMCIY U COCTaBYy y4YaCTBYIOIIUX B PeaKUW BeIeCTB, MO TEIJIOBOMY
3¢ deKxTy, 1Mo U3MeHEeHHUIO CTereHel OKUC/IEHUS] XUMUYeCKUX 3/IEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) oO0mMe ¥ creruduyeckie XUMHUYeCKWe CBOMCTBa
TIPOCTBIX W CJIOXKHBIX BEIeCTB, TIOATBEP)K/1asi OTIMCaH|e TIPUMepaMHu MOJIEKY/ISIPHBIX U
WOHHBIX YPaBHEHUH COOTBETCTBYIOIUX XUMUUECKUX PeaKI[Ui;

COCTaBJ/ISITh YPaBHEHUsI 3/I€KTPOJIUTUYECKOW AUCCOLMALIMM KUC/IOT, 11eJI0Uer U COei,
TI0JIHBIE W COKpAIIlEHHbIe YDaBHEHUS Peakl[iii HIOHHOTO 0OMeHa, ypaBHEHUSs peakI[ui,
TO/ITBEPIK/IAIOIINX ~ CYIIIeCTBOBaHHE TEHETHUeCKOW CBSI3M MEXIy BelleCcTBaMHu
Pa3/INYHbIX KIaCCOB,;

PaCKpBIBaTh CYL[HOCTb OKUC/UTETbHO-BOCCTAHOBUTE/IBHBIX PEAKIM T0CPe/[CTBOM
COCTaBJIEHUSI 37IEKTPOHHOTO 0aslaHCa 3TUX PeaKIvii;

TIPOTHO3UPOBAaTh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT WX CTPOEHUS, BO3MOXKHOCTU
NIPOTeKaHUsI XUMUYeCKUX TIPeBpallleHrH B pa3/IMUHbBIX YCIOBUSIX;

BBIUHC/IATE OTHOCHUTE/TbHYIO MOJIEKY/ISIPHYIO M MOJISIDHYIO MacChl Bell[eCTB, MaCCOBYIO
JIOJTF0 XMMUYECKOT0 37ieMeHTa 110 JopMyJie COeTMHEeHHs], MaCCOBYIO ZIOJTHO BellleCTBa B
pacTBOpe, MPOBO/IUThH PACUYETHI TI0 YPABHEHUIO XUMUYECKOHN peakivu;

coOmogaTh TIpaBUIa TI0/Ib30BaHUS XMUMHWYECKOW TIOCyZod u  JlabopaTOpHBIM
obopyZoBaHHeM, a Takke TpaBWa OOpaIleHUs] C BeleCTBaMH B COOTBETCTBUHU C
WHCTPYKLIUSIMU TIO BBITIOJTHEHHUIO JTAO0PATOPHBIX XUMHUYECKUX OTIBITOB TIO TTOJTyUYeHHIO U
coOupaHuIo ra3000pa3HbIX BellecTB (aMMMaKa U YTJIEKHUC/IOrO ra3a);

TIPOBO/IUTh PEaKLMH, TIOATBEP)K/JAfOIieé KaueCTBeHHBIM COCTAaB PA3/IMUHBIX BeIleCTB:
pacrio3HaBaTh OMBITHBIM TyTéM XJIOpWA-, OpomMuA-, woaua-, KapOonat-, docdar-,
CU/IWKaT-, Cyabdar-, TUJPOKCHA-UOHBbI, KATHOHbI AMMOHHMS U HWOHBI HM3yYeHHBIX
METaJUIOB, MPUCYTCTBYIOIME B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEIIeCTB;
TIPUMEHSITh OCHOBHBIE OTIepaljiil MBIC/IUTETbHON /IeTeIbHOCTA — aHalu3 U CHHTe3,
cpaBHeHHWe, 0000IleHre, CHCTeMaTH3alyio, BBISBIEHWE TPUUYHUHHO-C/Ie/[CTBEHHbIX
CBsi3el — i U3y4yeHUs] CBOMCTB BellleCTB M XUMHUUECKHX peaKlLWi, eCTeCTBEeHHO-
Hay4yHble MeTO/IbI I03HAHUSI — Hab/TIo/ieHre, U3MepeHre, MOZIeTMPOBaHKe, SKCTIePUMEHT
(peasibHbIN U MBIC/IEHHBIH).



TEMATUYECKOE ITJTAHUPOBAHUE

8 KJIIACC
Ko/muectBO yacoB
Ne HariMeHOBaHMeE pa3/ie/ioB ¥ TEM OnekTponHbIe (IdPOBLIe)
KoHTposbHbIe IIpakTryeckue
/n IPOrpaMMBbI Bcero obpa3zoBare/bHbIE PECYPChHI
paboThI paboThI
Pazgen 1. I[lepBoHauanbHbIe XUMIUYECKHE TIOHSTHS
Xumusi — BakHasg 00/acTh
€CTeCTBO3HaHHS U bubmoreka LIOK
1.1 N 5 1 2
[PaKTUYECKOU  [IesTe/IbHOCTU https://m.edsoo.ru/7f41837c
yesioBeKa
12 BemectBa ¥ Xumuyeckue 15 1 bubmoteka LIOK
' peaKryu https://m.edso0.ru/7f41837c
Wtoro no pa3aeny 20
Pasfen 2. BaxHelive npeCTaBUTe/ M HEOPraHUUECKUX BEI[ECTB
91 Bo3nyx. Kucnopog, [Tousitrie 06 6 bubmoteka LIOK
' OKCHJIaxX https://m.edso0.ru/7f41837c
Bopopog,. [lonstue o kuciorax bubmoreka IIOK
2.2 8 1
M COJISIX https://m.edsoo.ru/7f41837c
53 Bopga. PactBopel. IloHsitue 06 5 1 1 bubmoreka IIOK
' OCHOBaHUSAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIaCChbI 1 1 1 bubmoteka LIOK
' HeOpraHUuyeCcKux CoeUHEeHU https://m.edsoo.ru/7f41837c
Utoro no pa3aeny 30

Pazgen 3. IlepuoguuecKriii 3aKoH 1 Ileproguueckas cicreMa XUMUUeCKUX 3emMeHTOB [I. M. MenpeneeBa. CTpoeHre aTOMOB. XUMHUYeCKast
CBs13b. OKMC/IUTETbHO-BOCCTAHOBUTEJTEHBIE PeaKLuy




[Tepuopnueckuii 3aKOH 51
ITepuoauueckas cucreMma

bubmoteka LIOK

31 XAMHYeCKuX 3eMeHtoB [I. U. ! https://m.edsoo.ru/7f41837c
MenpgeneeBa. CTpoeHue aToma
X ec CBS3b.
39 OHMHq K sk 8 bubmoreka [IOK
' KUCTUTEBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PeaKL[un
bubmoreka IIOK
W roro no paspery 15 https://m.edsoo.ru/7f41837¢c
p 3 bubmoreka IIOK
G3EPBHOE BpEMA https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB IIO 68

I[TPOI'PAMME




9 KJIACC

KomigecTBo yacoB JJIeKTPOHHBIE
OBbIE
Ne ni/m HavimeHoBaHue pa3ziesioB ¥ TeM IIpOrpaMMbl Koutpossubie | IIpakTrueckue (tpapporsie)
Bcero obpa3oBare/bHbIe
paboThI paboThI
pecypchl
Pasgen 1. BelniecTBO ¥ XUMIUeCKHe peaKi{ii
11 [ToBTopenne w  yriybneHue  3HAHUM 5 1 bubmioTeka LIOK
' OCHOBHBIX pa3ziesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTU XUMUUYECKUX 4 bubmioTeka LIOK
' peaKIuii https://m.edso0.ru/7f41a636
13 OJIEKTPOJIUTUYECKast JIUCCOLIUALTHS. 8 1 1 bubmoreka IIOK
' XHUMHUUeCcKUe peakljuy B pacTBOpax https://m.edsoo.ru/7f41a636
Nroro no pasgeny 17
Pa3nen 2. HemeTa/uibl M X COeTUHEHUS
21 OO6ras XapaKTepuCTUKa XUMUUECKUX 4 1 bubmoreka IIOK
' ss1eMeHTOB VIIA-rpynmsl. ["anoreHst https://m.edsoo.ru/7f41a636
OOmiass ~ XapakTepUCTHKAa  XUMHUECKUX
2.2 yieMeHTOB  VIA-rpynmbl. Cepa u  eé 6 Bubmorexa [JOK
' PYTHIBL P https://m.edsoo.ru/7f41a636
COeMHeHUs
OOmiass ~ XapakTepUCTUKAa  XUMHUUYECKUX
2.3 371eMeHTOB V A-rpymmbl. A30T, gocdop U ux 7 1 Bubmiorexa [IOK
' PYFIHEL ’ P https://m.edsoo.ru/7f41a636
COeMHeHUs
OOmiass ~ XapakTepUCTUKA  XUMHUUECKUX
2.4 sneMeHTOB  |VA-rpynmel.  Yrnepon H 8 1 2 Bubmiorexa [JOK
' . YIHRL: https://m.edsoo.ru/7f41a636
KPeMHUM U UX COeJUHeHUsT
Wtoro no pa3aeny 25




Pazzen 3. MeTa/ibl ¥ UX COeIMHEHUS

. bubmioreka LIOK
3.1 OBupe croiicTsa meTazion 4 https://m.edsoo.ru/7f41a636
. bubmoreka LIOK
3.2 BakHeiiivie MeTasbl U UX COeJUHEHUS 16 1 2 https://m.eds00.ru/7f412636
Wtoro no pa3aeny 20
Paszen 4. Xumus ¥ OKpy»Karolliasi cpeaa
4.1 BemmecTBa 1 maTepuaibl B KU3HU Yel0BeKa 3 Bubmaorexa [OK
' Lu P https://m.edsoo.ru/7f41a636
Wtoro no pa3aeny 3
PesepBHOe Bpemsi 3 Bubmiorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
ITOYPOUYHOE IUVIAHUPOBAHUE
8 KJIIACC
(’KVpHBIM IIPHUGTOM BBI/Ie/IEHBI YPOKH, IIPOBOIMMEIE C 000py0BaHHeM LieHTpa «Touka Pocra»)
N KomuectBO yacoB 3 "
0 JIEKTPOHHEIE OBbIe
Tema ypoka KoHTposbHbIe IIpakTiyeckue P TP
/n Bcero o6pa3oBare/LHbIE PECYPCHI
paboThI paboThI
1 IIpegmer xumuu. Poib XMMHUM B JKU3HU 1 bubmoteka LIOK
yesioBeka. Tesia v BelljecTBa https://m.edsoo.ru/ff0d210c
ITpakrrueckasi pabora Ne 1 «IIpaBmia paboTel
. bubmoteka LIOK
2 B jaboparopu ¥ mpuéMmel oOpamieHus C 1 1

nabopaTopHbIM 060pyAOBaHUEM

https://m.edsoo.ru/ff0d23dc




bubmoreka [IOK

II
3 OHSITHE O MeTOZ,aX MO3HaHUs B XUMUU https://m.edsoo.ru/ff0d227e
4 Uucrble BemjectBa ©u  cMecd. Criocobbl bubmoteka LIOK
paszeieHust cMeceit https://m.edsoo.ru/ff0d26ca
ITpaktuueckast pabora Ne 2 «PasjeneHue
5 cMmeceld (Ha mMpuMepe OUYMCTKM IIOBapEHHO Bubmiorexa LIOK
rpivep P htps://m.eds00.ru/ff0d28¢8
comm)»
6 ATOMBI ¥ MOIEKY/TBI Bubmorexa OK
y https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYeCKre 37eMeHThl. 3Haku (CHMBOJIbI) bubmoreka IIOK
XUMHUUYECKUX 3JIeMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble ¥ C/10KHBIE BelllecTBa bubmorexa OK
P Lu https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKY/ISIPHOE YYeHue Bubmaorexa [JOK
YIApHOE yH htps://m.eds00.ru/ff0d2d50
3aKOH TIOCTOSIHCTBAa  COCTaBa  BeIeCTB.
10 Xumnueckasi popmysia. BajeHTHOCTb aTOMOB Bubmaorexa [JOK
pMy7ia. https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX 3JIEMEHTOB
11 OTtHOCuTe/bHasA aTOMHas Macca. bubmoteka LIOK
OTHOCUTe/IbHAs MOJIeKy/IsIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi o1 XMMUYECKOr0 3jIeMeHTa B bubmoreka LIOK
coelHeHUHU https://m.edsoo.ru/ff0d350c
13 KomuectBo BemjectBa. Mosb. MossipHas bubmoreka LIOK
macca https://m.edsoo.ru/ff0d5230
14 ®dusuyeckue U XMMUYECKHWe  SIBJIeHMS. bubmoreka LIOK
XrMHUUecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKu ¥ yC/1oBUs IIPOTEKAHMS XUMHUYECKUX bubmoreka LIOK

peaxwuii

https://m.edsoo.ru/ff0d3al6




16 3aKOH  COXpaHeHuss  MacCbl  BeLeCTB. bubmoteka LIOK
XUMHUUeCKUe ypaBHeHUs https://m.edsoo.ru/ff0d3b88
17 Brrurcienusi KosmMuyecTBa, MacChbl BellleCTBa bubmoreka LIOK
T10 YpaBHEHHSIM XMMHYeCKUX peakLii https://m.edsoo.ru/ff0d5708
Knaccudukaruss ~ XMMHUYeCKHX eaKI[uin
18 (coe I/IHCIE)EHI/IHH a3/I0KeHUst 3aMz e:m Bubmorexa [JOK
A P ! HHERIE, https://m.eds00.ru/ff0d3f34
obOMeHa)
M. B. JlomoHOCOB — y4YEHbIN-
19 SHIIUK/IOTIEeIUCT O06o061eHEe u Bubmorexa OK
H A . LLI https://m.edsoo.ru/ff0d40c4
crCcTeMaTH3ariyst 3HaHUH
KontposnbHast pabota Nel o Teme «BelrjectBa bubmoteka LIOK
20
Y XUMHUUYeCKUe peakLyumn» https://m.edsoo.ru/ff0d4290
Bos — cMechb rasoB. CocraB BO3ayxa.
21 Kncizxo — 3JIeMeHT U TpPOCToe Be e/:ctzl);o Bubmorexa OK
poA p m ' https://m.edsoo.ru/ff0d448e
O30H
dusnueckue W XUMHWYECKHe  CBOMCTBa
22 KUciopozia (peakiuu OKUC/IEHUs], TOpPeHWUe) Bubmorexa [JOK
poaa {peard » TOP ’ https://m.edsoo.ru/ff0d4614
[TonsTHe 00 OKCHAX
CriocoObl  TO/IyyeHHsT ~ KHCJIOpojia B
23 nabopaTopuu YL; b OMI:;ILHJI;EEHOCTI/I Bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue Kucnopoja
TeroBoit 3pdekT XUMHUUECKOM peaki,
24 IIOHATHE O q;;bmommnqecxom EBHEHI/II/I Bubmaorexa [JOK
p yp ! https://m.edsoo.ru/ff0d4790
9K30- ¥ 5H/JOTePMIYECKHX PeaKiysx
TormmeBo  (HedTs, Olb W  MeTaH).
(red " ) bubmoteka LIOK
25 3arpsi3HeHHWe  BO3/lyXa,  CIOCOOBI  ero

TipeZ0TBpaILleH st

https://m.edsoo.ru/ff0d4c4a




Ilpaktiueckass pabora Ne 3 1mo Teme

26 «[lomyuennie u cobupaHue KHUCIOpOZa Bubmaorexa [IOK
Y3 - P PoAd, https://m.edsoo.ru/ff0d4ae2
H3yUYeHUE Ero CBOHCTB»
97 Bopmopos — 37eMeHT ¥ mpoCTOe BeLecTBO. bubmoreka [IOK
HaxoxzeHue B pupoge https://m.edsoo.ru/ff0d4ddo
28 ®dusnueckue U  XMMHUYECKHMe  CBOMCTBa bubmoreka LIOK
Bozopoa. Ilpumenenue Bogopoja https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTMe 0 KUC/IOTaxX U COMISIX Brbmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0wI TMOJTyYeHUst BOZOpOZa B bubmoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
Ilpaktiueckass pabora Ne 4 1o Teme
31 «[lomyuennie u  cobupaHue  BoZOpoja Bubmorexa OK
ve i AOPORa, https://m.edso0.ru/ff0d4f42
H3yJeHHe ero CBONCTB»
o " bubmoteka LIOK
32 MonsipHblii 00b€M ra3oB. 3akoH ABOTazipo https://m.edsoo.ru/ff0d542¢
Bbruncienusi 00bémMa, KOMUYeCcTBa BelecTBa
33 raza TI0 €ro W3BeCTHOMY KOJIMYeCTB Bubmorexa OK
! y y https://m.eds00.ru/ff0d55a0
BeI[eCTBa WK 00BEMY
BbruncieHusi 00bEMOB ra30B 0 YpaBHEHHIO
34 eaKIIMM HAa OCHOBE 3aKOHa OOBEMHBIX Bubmorexa [JOK
peaidiiit 1 https://m.eds00.ru/ff0d5708
OTHOILIIEHUH Ta30B
35 dusnueckre U XUMHUYECKHe CBOWCTBA BOZBI bubmorexa [JOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHu#. [ToHATHE 00 MHAMKAaTOPax Bubmorexa OK

https://m.edsoo.ru/ff0d59e2




Boga kak pactBoputenb. HachbiljeHHbIe U

37 HeHachlll[eHHble pacTBOpbl. MaccoBas [0/ Bubmiorexa LOK
B PacTBOpEL A https://m.edso0.ru/ff0d5b40
BelllecTBa B pacTBOpe
Ilpaktnueckass pabora Ne 5 mo Teme
38 «[IpuroToBneHrie pacTBOpPOB C OINpeeléHHON Bubmiorexa LOK
PHUTOTOBJICHHE DACTBOD PEA https://m.edsoo.ru/ff0d5eba
MAacCOBO}¥ Jjo/ieli paCTBOPEHHOTO BelljeCTBa»
39 KonrposnbHass  pabora Ne2 1o  Teme bubmoteka LIOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 OKcubl: COCTaB, K/1accuduKarus, bubmoreka [IOK
HOMEHKJ/IaTypa https://m.edsoo.ru/ff0d664e
[MonyueHne W  XUMUYeCKHMe  CBOMCTBA
41 KUC/IOTHBIX, OCHOBHBIX W  aMQOTepHbIX Bubmiorexa LIOK
! P https://m.edsoo.ru/ff0d664e
OKCHU/IOB
42 OcHoBaHus: COCTaB, KaccuuKaLys, bubmoteka LIOK
HOMEHKJ/IaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenme u  XuUMHUYeCKHMe  CBOWCTBA bubmoteka LIOK
OCHOBaHWM https://m.edsoo.ru/ff0d67ca
KucnoTsi: COCTaB, K/laccudukanus, bubmoreka LIOK
44
HOMEHKJ/IaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenune u XxMuueckKue CBOKMCTBA KUCIOT Bubmaorexa [JOK
ye https://m.edsoo.ru/ffQdfee2
46 Commu (cpesHWe): HOMEHK/IATypa, CIOCOOBI bubmoreka IIOK
MOTy4eHUs1, XUMUUeCKre CBOMCTBa https://m.edso0.ru/00ad9474
Ilpaktiueckass pabora Ne 6. Perenue
47 IKCIIEpUMEHTA/bHBIX  3afa4 [0  Teme bubmoteka LIOK

«OCHOBHEIE K/IaCCBI HeopraHu4ecKux
COeIUHEHH»

https://m.edsoo.ru/00ad9b7c




48 l'eHeTnueckass CBfI3b MeXZAy K/jaccamu bubmoreka LIOK
HeOpraHuuveCKrx COeJUHEeHUN https://m.edsoo.ru/00ad9a50
bubmoreka LIOK
49 %
O06o011ieHMe U cucTeMaTH3alUs 3HAaHUH https://m.eds00.ru/00ad9ch?
50 KonrposbHast pabota Ne3 o Teme "OcHOBHBIE bubmoteka LIOK
KJIaCChl HEOPraHWYEeCKHX COeIMHeHUN https://m.edsoo.ru/00ad9ela
[TepBobie TMOTILITKU K/laccuuKalum
ol XMMHUYECKUX 371eMeHTOB. [loHsATHe O rpyrmax bubmorexa [JOK
' pyn https://m.edsoo.ru/00ad9ffa
CXO/IHbIX 3JIEMEHTOB
[Tepuognueckuii 3akoH u Ilepuoguueckas
52 cucrteMa XuMudeckux snemeHtos . U bubmorexa OK
' ' https://m.edsoo.ru/00ada52c
MengesneeBa
53 [Teproapl, TPyMMbI, TOATPYIITHI Brbmorexa LOK
PUOABL, TPYHIILL, TOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomMoB. CoCTaB aTOMHBIX sep. bubmoreka IIOK
M3oTomnbl https://m.edsoo.ru/00ada342
CTpoeHHe 3/IeKTPOHHBIX 000/I0YEeK aTOMOB
55 sneMeHTOB Ilepuognueckor cucrems! /. U Bubmaorexa [JOK
PHOA T https://m.edsoo.ru/00adaébc
MeHpeneeBa
XapakTepucTUKa XUMHUECKOTO 3/ieMeHTa TIo
56 ero mnosiokeHuto B Ilepuoguueckor cucreme Bubmorexa OK
PHOA https://m.edsoo.ru/00ada824
. 1. MenpieneeBa
3naueHue [lepuoguueckoro 3akoHa [yis
o7 asBUTUA Hayku U 1npaktuku. [ U Bubmorexa OK
P yK,, . P ' ' ' https://m.edsoo.ru/00ada96e
MeH/ienieeB — yuéHblH, Me/jaror U rpaKJaHuH
Pe3epBHbIi OK. O060011eHME u
P P . " . bubmoteka LIOK
58 cucrteMatu3anys 3HaHui |/ Bcepoccuiickast

npoBepoyHasi pabora

https://m.edsoo.ru/00adb33c




KonrposnbHast paboTa Ned o Teme «CtpoeHue

. bubmoreka [IOK
>9 i;%f:biiﬁ:ﬁgj:acmgb» / Beepoceuiickas 1 https://m.edSO(])—.[ru/OOadb486
60 OJIeKTPOOTPULIATEIbHOCTh aTOMOB 1 bubmoreka [IOK
XMMHWUYECKUX 3J1eMEHTOB https://m.edsoo.ru/00adaab8
bubmoreka [IOK
61 VIOHHas XMMUYeCKas! CBA3b 1 https:// m.edSO(])—.[ ru/00adac34
62 KoBaneHTHas noJisipHast XMMU4ecKas CBsi3b 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
63 KoBaneHTHas Heno/isipHasi XUMUUecKasi CBS3b 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
bubmoreka [IOK
64 (CTernexs OKMCTeHHS 1 https:// m.edSO(])—.[ ru/00adae28
65 OxKuC/IMTe/IbHO-BOCCTAHOBUTE/IbHbBIE PeakLiuu 1 Bubmaorexa [JOK
https://m.edso0.ru/00adb076
bubmoreka [IOK
66 OxucnuTeny U BOCCTaHOBUTETU 1 https://m.e dSO(])—.[I’u 100adb076
67 Pe3epBHbIit YPOK. O6o061eHne u 1 bubmoteka LIOK
cucTeMaTH3alusl 3HaHUU https://m.edsoo.ru/ff0d61c6
68 Pe3epBHbIit YPOK. O6o061enne u 1 bubmoteka LIOK
cuUCTeMaTu3alus 3HaHUM https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB o 68

I[TPOI'PAMME




9 KJIACC

N KoymuecTBO yacoB Tlara J/1eKTpOHHEIe 1i(pOBbIe
[
Tema ypoka Kourposmneie | IIpakrrueckue obpas3oBarenbHbIe
n/n Bcero M3yYeHHs
paboTeI paboTeI pecypchl
[Tepuognuecknii 3aKOH.
1 [Teprosivyeckasi cucTreMa XUMHAYECKHUX 1 Bubmaorexa [IOK
PHOA https://m.edsoo.ru/00adb59e
snemeHToB [I. 1. MeHpeneeBa
3aKOHOMEpPHOCTHU B Vi3MeHeHu!
2 CBOWMCTB  XUMHWYECKHUX  SJIEMEHTOB 1 Bubmorexa [IOK
. https://m.edsoo.ru/00adb6b6
TNepBbIX TPEX MeprOI0B
3 Knaccudukaiuss W HOMeHK/IaTypa 1 bubmoteka LIOK
HeOpraHUYeCKUx BelecTB https://m.edsoo.ru/00adb7e2
4 Buzpl XuMuuyeckou CBSI3M U TUIIBI 1 bubmoreka LIOK
KPUCTA/UTMYECKUX PeLIéTOK https://m.edsoo.ru/00adbac6
KonrposibHast pabora Nel mo Teme
5 «[ToBTOpeHue u yriyOmeHWe 3HAHUMN 1 1
OCHOBHBIX pa3/iesioB Kypca 8 kjacca»
6 Knaccudukaiiysi XuMUuecKrux peakuyi 1 bubmmoteka LIOK
I10 pa3/IMYHbIM [IPU3HAKAM https://m.edsoo.ru/00adbchO
IloHATHE O CKOpPOCTH XMMHYECKOM
7 eakiuu. [loHdaTe O rOMOreHHBIX U 1 Bubmaorexa [IOK
PeaKTuH. https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peaKisax
[ToHATHE O XMMHUECKOM PaBHOBECHH.
8 @aKTopbl, BJMAIOL[ME Ha CKOPOCTb 1 bubmoteka LIOK
XUMHWUYECKOM peakluyd U TOJ0KeHue https://m.edsoo.ru/00adc28c
XUMHUYECKOT'0 PABHOBECHS




OKuC/INTe/TbHO-BOCCTaHOBUTE/IbHbIE

bubmoteka LIOK

9
peakLuu https://m.edsoo.ru/00adcade
Teopus 3/IEKTPOJIMTHUECKOI
10 I/IC(];.‘)O F101% 1% CI/IJ‘[BI—EIIE h cnabeie Bubmorexa LOK
A ks ' https://m.edsoo.ru/00adcd68
3JIEKTPOJIATHI
11 WoHHbIe ypaBHEHUS peaklvi Bubmiorexa [JOK
yp peart https://m.edsoo.ru/00add448
XyYMHYeCKHe CBOMCTBA KHCIOT H
12 OCHOBaHHI1 B CBeTe IIpe/CTaB/IeHmi 06 Bubmorexa LOK
. PeA https://m.edso0.ru/00add5d8
3/IEKTPOIUTHYECKOM HCCOIaLN
XuMHUecKre CBOICTBa COJiel B CBeTe
13 IIpeCTaB/IeHUH 00 Bubmiorexa [JOK
peA . https://m.edsoo.ru/00add8h2
3/IEKTPOJIUTUYECKOU AUCCOL[Ual[uU
14 ITousATHE O THAPOJIH3E COJIeH Brbmorea LOK
wip https://m.edsoo.ru/00add9d4
. bubmoreka LIOK
1
5 O6o01eHye 1 cCTeMaTH3aLus 3HaHUH https://m.edsoo.ru/00addd12
16 [MpakTueckast paborta Ne 1. «Pemierue bubmoteka LIOK
9KCITepUMeHTAa/IbHbIX 3aJau» https://m.edsoo.ru/00addbfa
KonrposibHast pabora Ne2 mo Teme
17 «ONeKTPOIUTHYeCKas yccoluarys Bubmiorexa [JOK
P A HHatt https://m.edsoo.ru/00addecO
XuMHyeckue peakliii B pacTBOpax»
OO61jast XapakKTepPUCTHKA Ta0reHOB.
18 an:nqecmlz CBgﬁCTBa Ha TIpuUMepe Bnbmorea LOK
P P https://m.edso0.ru/00addfe2
xJjiopa
Xnoposogopoa. ConsgHasi KMCIOTa,
POBOAOPOA . bubmoreka LIOK
19 XUMHYECKHe CBOMCTBA, [OTy4YeHUe,

IIpUMeHeHNe

https://m.edso0.ru/00adel104




[TpakTueckass pabora Ne 2 1o Teme

20 «[TonyueHue  CO/MIHOM  KHUCJIOTBI Bubmaorexa [IOK
ya B N ’ https://m.edsoo.ru/00ade348
H3yuyeHue eé CBOMCTB»
Boruncienust 1o ypaBHEHHUsIM
21 XUMHUYECKUX peaklui, ecid OAWH U3 Bubmaorexa [IOK
PeaKLMHd, a https://m.edsoo.ru/00ade488
peareHTOB /laH B U30bITKe
99 OOriast  XapakTepuCTHKa 3JIEMEHTOB bubmoteka LIOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AsyioTporiHble  MOAV(UKALIUM  CepBhlI.
23 HaX0>1<p eHue ce LI'?/I 325 coz I/IHeHI/IgI B Bubmorexa [IOK
A P vﬂ https://m.edsoo.ru/00ade64a
nipupo/ie. XuMuueckre CBONCTBA Cephl
24 CepoBojiopoji, CTpoeHUe, (hu3nuecKue bubmoteka LIOK
1 XMMHYeCKHe CBOMCTBA https://m.edsoo.ru/00ade802
Okcugpl  ceppl.  CepHasi  KUCJIOTA,
25 cl)I/I3II:II§eCKI/Ie II/)I XI/IMI/IHECKI/IE CBOWCTBA Bubmaorexa [IOK
’ https://m.edsoo.ru/00adea28
rpuMeHeHUe
XUMHUeCKre peakluu, Jiexaunye B
OCHOBE  TIPOMBIIIJIEHHOTO  Crocoba
N0/IyYeHUust CepHOU KUCJIOTBL. bubmoreka LIOK
26
Xumuyeckoe 3arps3HeHue https://m.edsoo.ru/00adec8a
OKpY)Karolerd cpefbl COeAUHEHUSIMU
cepsl
97 BriuricieHne mMaccoBOM 10/ BbIXO/a bubmmoteka LIOK
MPOAYyKTa peakuu https://m.edsoo.ru/00adec8a
OOriast  XapakTepuCTHKa 3JIEMEHTOB
28 VA-rpynmsl. A30T, paclipocTpaHeHue B bubmoreka LIOK

npupojie, Gusnyeckue U XUMHUUECKHe
CBOMWCTBA

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




AmMMuMak, ero dbusnueckue - u

29 XUMHYECKHe CBOWCTBA, TOJyueHHE U Bubmorexa [JOK
’ ya https://m.edsoo.ru/00adf004
TIpPUMeHeHHe
ITpaktnueckast pabora Ne 3 mo Teme
30 «[losmyyeHne aMmmaka, H3ydeHUE €ro Bubmiorexa [IOK
" Y4 » H3YH https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30oTHas KHC/IOTa, €€ (uU3MYeCKHe M bubmoteka LIOK
XMMHYeCKHe CBOMCTBA https://m.edsoo0.ru/00adf306
Vcnonb3oBaHWe HUTPATOB U COJIeH
aMMOHHMSI B KauecTBe MUHepasIbHbIX

32 obOpeHuii. XumMuueckoe 3arpsisHeHHe Brbmorexa OK
yaobp L P https://m.edso0.ru/00adf518
OKpy)Karoiel cpefipl COeTUHEHUSIMU
a3ora
®ochop. Ok ochopa (V) wu

33 cboccclfo pHaH KI/ICﬂOTElb clcabml:/mec(m)e u Brbmiorexa OK

P . https://m.edsoo.ru/00adf68a
XUMUYECKHUe CBOMCTBA, MO/TyueHne
Ncnonb3oBanue ocdaToB B KauecTBe

34 MUHepaIbHbIX yAoOpeHui. bubmoreka LIOK
3arpsi3HeHUWe  TIPUPOAHOW  Cpefbl https://m.edsoo.ru/00adfc20
dbocdaTamu
Yraepon, acIpocTpaHeHue B

35 npu E '2 CbI/IBIEHECI]zI/Ie II/)I XUMUUeCKre Bub/morexa [JOK

P ? Ac, https://m.edsoo.ru/00adfd9c
CBOWMCTBa
Okcugpl yriepoja, ux ¢usnyeckue u

36 XUMUYeCcKre CBOMCTBA. bubmoreka LIOK
OKoJioruueckre mpoOieMbl, CBSI3aHHbBIE https://m.edsoo.ru/00adfebe
¢ okcuziom yriepoga (1V)

b K

37 YronbHasi KUC/IOTa ¥ €€ CoMU nbmaotexa O

https://m.edsoo.ru/00ae006c¢




[MpakTueckass pabora Ne 4 1o Teme
«[Tonyuenue YIJIEKUC/IOTO rasa.

bubmmoteka LIOK

38
KauecTBeHHast peakijusi Ha KapOOHaT- https://m.edsoo.ru/00ae027e
HOH»

[TepBoHauanbHbIE TIOHSATUS 00

39 OpPraHMYecKUX BeljecTBaX KakK o Bubmorexa [JOK
P . https://m.edsoo.ru/00ae054¢
CoeJUHeHUSIX yryiepoa

40 Kpemuutii u ero coepiHeHust Brbmorexa LIOK

P A https://m.edso0.ru/00ae080a
ITpaktiueckasi pabora Ne 5. Permmenue

41 SKCIIEDUMEHTAIbHBIX 33/a4 II0 Teme bubmoreka LIOK
«Baxueiimie HeMeTAUILI H = MX https://m.edso0.ru/00ae0bf2
COeNVHEeHUs»

KonrposibHast pabora Ne3 mo Teme
42 «BakHelmme HeMeTa/llbl M UX Brbmiorea LOK
https://m.edso0.ru/00ae0el8
COeTMHEHUSI»
OO1iast XapakTepUCTHKA XUMHUUYECKUX
3/IEMEHTOB — MEeTaJl/IOB.

43 Mertanmueckas CBA3b U bubmoteka LIOK
MeTa/l/Inueckas KpUCTa//INYecKas https://m.edsoo.ru/00ae103e
peiiéTka.  dusnueckre  CBOMCTBA
METaJl/IoB
XyYMHYeCKHe  CBOMCTBA  METa/UIOB.

44 DJIEKTPOXMMHYECKHH PsiJ| HaIIPSDKEHMi Bubmorexa LOK

P PAA P https://m.edso0.ru/00ael1156
METa//IOB
O6mue CI1I0CO0BI TI0/TyYeHUS
LH i bubmoreka LIOK
45 MeTtannoB. CnnmaBel. BrrumcieHus: 1o

YPaBHEHUSIM XUMHWYECKUX peakLUi,

https://m.edso0.ru/00ael1156




ecd OJWH W3 peareHTOB COZEPKUT
TIpUMecH

46 [ToHsaTHE O KOPPO3UU MeTaJIIOB Bubmaorexa [IOK
pp https://m.edso0.ru/00ae1278
bubmmoteka LIOK
47 [Henorbre MeTasbI https://m.edsoo.ru/00ae14b2
48 OKcuapl U THUOPOKCHUABI HaTpusl U bubmoteka LIOK
Kanus https://m.edso0.ru/00ae14b2
49 [[leouHO3eMe/ibHBIE  MeTa/llbl  — bubmoreka LIOK
Ka/IbLIUM U MarHUu https://m.edsoo.ru/00ae15e8
50 BakHelimmme coef[uHeHUs KaabLUs Bub/morexa [JOK
2 8 https://m.edsoo.ru/00ae15e8
51 O0600111eHMEe U CUCTeMaTH3alvsl 3HAaHUH
59 JKéctkocTh  BOABI M CIOCOOBI  eé bubmmoteka LIOK
yCTpaHeHust https://m.edso0.ru/00ae1886
ITpaktiueckast pabora Ne 6 mo Teme
53 «KéctkocTh BOABRI U MeETOABI eé Bubmorexa [IOK
i i https://m.edsoo.ru/00aelae8
yCTpaHeHUsD»»
N bubmoreka LIOK
4
> ATIOMHHHI https://m.edsoo.ru/00aelc64
AmdoTepHble CBOWCTBA OKCHZAA U bubmoreka LIOK
55
TUJpOKCUA https://m.edsoo.ru/00aelc64
bubmoteka LIOK
56 K
eneso https://m.edso0.ru/00ae1d86
57 Okcuzipl, THAPOKCUABL U COMUA JKeJie3a bubmoteka LIOK
(1) u >xene3a (I11) https://m.edsoo.ru/00ae35e6
58 O600111eHMe U CUCTeMaTH3alvsl 3HAaHUH




ITpaktiueckasi pabora Ne 7. Permmenue
59 9KCIIEDUMEHTAIbHBIX 3aja4 II0 Teme 1 bubmoreka LIOK
«Baxuetinie MeTa/UIbl 71 UX https://m.edso0.ru/00ae3de8
COeIHEeHs»
Bbruncnenus o ypaBHEHUSIM
XUMHUYECKUX peaklyi, ecv OJUH W3
60 peareHTOB JaH B U30bITKe WU 1 bubmoreka LIOK
COZIePXXUT  MpuMecd. BolunciieHus https://m.edsoo.ru/00ae1750
MacCOBOM [JO/IA BbIXOJA IIPOAYKTa
peakuuu
61 O0600111eHMEe U CUCTeMaTH3alusl 3HAaHUH 1
KonrposibHast pabora Ned mo Teme
62 «Bakuelilme  MeTamibl M UX 1
COeJIJTHeHUs»
63 BeriectBa U MaTepuabl B 1 bubmoteka LIOK
TTOBCeTHEBHOM KM3HH YeJI0BeKa https://m.edsoo.ru/00ae3f50
64 XuMHueckoe 3arpsi3HeHue 1 bubmoteka LIOK
OKpY>Karolen cpesibl https://m.edsoo.ru/00ae4270
65 Ponb XUMUU B pelieHun 1 bubmoreka LIOK
9KOJIOTUUECKUX TIPOo0/ieM https://m.edsoo.ru/00ae4270
66 Pe3epBHbIli  ypok. O0obuieHve u 1 bubmoreka LIOK
cucTeMarur3alys 3HaHUM https://m.edsoo.ru/00ae0d0a
67 Pe3epBHbIli  ypok. O06o0uieHve u 1 bubmoreka LIOK
cucTeMarur3alys 3HaHUM https://m.edsoo.ru/00adb33c
68 Pe3epBHbIli  ypok. O0obuieHve u 1 bubmoreka LIOK
cucTeMarr3alys 3HaHUM https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB TIIO 68

IMTPOI'PAMME




IIPOBEPSIEMEIE TPEEOBAHUSA K PE3YJIbTATAM OCBOEHMS OCHOBHOM

OBPA30BATEJIbHO! ITPOTPAMMBI

8 KJIIACC
Kopg o
ITpoBepsieMble ripeiMeTHBIE pe3y/IbTaThkl 0CBOEHMsS. OCHOBHOU
TPOBEPHENMOro obpa3zoBaTe/IbHOI IporpaMMBI OCHOBHOTO 0011iero o6pa3oBaHus
pesyJbTaTa
1 [To Teme: «IlepBOoHaYaIbHbIe XUMUUECKUE TOHSATHS
pacKpbIBaTh CMBIC/I OCHOBHBIX XMMHWUECKMX TOHSATHI. aTOM, MOJeKY/a,
XUMUYECKUW 3/IeMEHT, MPOCTOe BelleCcTBO, CJIOXKHOE BelecTBO, CMeCh
(omHOpOAHAS M HEOJHOPO/HAS), Ba/JIEHTHOCTb, OTHOCUTE/IbHASI aTOMHAs U
MoJIeKy/IsipHasi Macca, KOJIMUecTBO BelleCTBa, MOJb, MOJSIpHas Macca,
1.1 MacCcoBast /I0JIsl XMMHUUECKOT0 3/IeMeHTa B COeJIHeHUH, MOJISIPHBIN 00BEM,
XUMHYecKasi peakiys, Kiaccu(uKalys peakLUid: peakLdyd COeQUHEHUs,
peakIy pPa3/ioKeHWs], pPeaklWM 3aMellleHusi, peakiyu oOMeHa, 9K30- |
SH/IOTEePMUUECKHEe peaklUM, TerioBoi 3S(QeKT peakuuu, pacTBOp,
MaccoBasi 10Jis BellecTBa (MTPOIieHTHasi KOHI[eHTpalYsl) B pacTBOpPe
12 WJUTIOCTPUPOBaTh B3aWMOCBSI3b OCHOBHBIX XMMWUECKMX TOHATUN U
' MIPUMEHSITh 3T MOHATHS NIPY OTNMCAaHUU BellleCTB U X MpeBpallleHui
13 WICTI0/1b30BaTh XMMUUYECKYI0 CHMBOJIMKY /I/Is1 COCTaB/IeHUs (YOpMY/I BellleCTB
' Y ypaBHEHUM XMMHUUECKUX PeaKLui
14 pacKphIBaTh CMBICJ 3aKOHOB COXpaHEHHsI MacChl BellleCTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKY/ISIPHOTO YUeHHUs], 3aKOHa ABOTaZ|po
1.5 OTIpeZie/ISITh BaJIeHTHOCTH aTOMOB 3/IEMEHTOB B OMHAPHBIX COeAMHEHUSIX
16 KIaccu(UIpOBaTh XMMHUECKWe peakyuu (10 UHWCIy ¥ COCTaBy
' YUaCTBYIOIIUX B PeaKI[UH BeIeCTB, TI0 TeIyioBOoMY 3(dekTy)
1.7 BBIUMCJIATE OTHOCUTE/IbHYIO MOJIEKY/ISIPHYIO M MOJISIPHYIO MaccChl BelljeCTB
18 BBIUMC/IATE MAaCCOBYHO [IOJIF0O XUMHUECKOTO 3/eMeHTa Mo Qopmysie
' CoeJIMHeHUs,
1.9 BBIUUC/ISITH MaCCOBYIO /I0JTHO BelllecTBa B pacTBOpe
110 TIPUMEHSTh eCTeCTBeHHOHayuHble METOAbl TI03HaHWs — HaOMoeHue,
' M3MepeHre, MO/[e/IMPOBaHue, JKCIIePUMEHT (peasibHbI ¥ MbICTIEHHBIH)
2 ITo Teme: «BakHelllIMe NIpe/CTABUTE/IN HEOPraHWYECKUX BeLeCTB»




2.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XWMHWUYECKHX TIOHSITHM. OKCHJ[, KHUC/I0Ta,

OCHOBdHHeE, COJIb

2.2

onpefieiATh NPUHAJJIE)KHOCTb BeIeCTB K OMNpeZiesEHHOMY KJaccy

coeJJMHeHUH 10 popMysiam

2.3

K/1acCU(ULMPOBaTh HeOpraHUUecKye BellecTBa

2.4

XapaKTepu30BaTh (OMUCHIBATh) OOIMe XUMUYEeCKHe CBOWCTBA BEIIECTB
Pa3/IMUHBIX K/1aCCOB, MOTBEPXK/asi OMHMCAHKE TTPUMepPaMK MOJIEKY/ISIPHBIX

yPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX peakLui

2.5

MPOrHO3MPOBATH CBOMCTBa BelleCTB B 3aBUCMMOCTH OT MX KaUeCTBEHHOI'O
COCTdBd, BO3MOXXHOCTH TIPOTE€KaHUSA XHWUMHUECKHUX HpEBpaH_IEHI/Iﬁ B

Pa3/IMYHBbIX YC/IOBUAX

2.6

C/le/[0BaTh MPaBU/IaM T0JTb30BaHUSI XUMUUYECKOH TIOCYA0H ¥ 1abopaTOpHBIM
obopy/ioBaHHEM, a TakKe TpaBWiaM oOpaiieHuss C BeljecTBaMH B
COOTBETCTBMM C WHCTPYKUUSIMA TI0 BBITIOJHEHUIO J1aDOpPaTOPHBIX
XUMHUUYECKHUX OTTBITOB TI0 TIOTyUeHUI0 ¥ COOMPaHKIO ra3000pa3HbIX BelecTB
(Bomopozia ¥ KHCIOpPO/ia), TIPUTOTOBJIEHHWIO PAacTBOPOB C OTIpee/IEHHOU
MacCOBOW [i0Jied PAacTBOPEHHOTO BeleCTBA, IJIAHUPOBaTb U MPOBOAUTH
XUMHWUECKHe SKCIIePUMEHThI 10 pPaclio3HaBaHUIO PacTBOPOB Ille/iouer U

KHCJIOT C TIOMOIIBIO MHAWKATOPOB (TakMyc, (heHOMdTaNeNH, METH/IOPAHX U

Apyrye)

2.7

MIPOBOJIUTH PacuéThl 10 YPaBHEHUIO XUMHUUECKOU peakLiiu

[To Teme: «Ileproguueckuii 3akoH U [leproauueckast cucteMa XUMUYECKUX
nemeHToB [I. V1. MeHnpgeneeBa. CTpoeHrve aTtoMOB. XUMHUUeCKasi CBSI3b.

OKHCIUTEeTbHO-BOCCTAHOBUTETLHbBIE peakum»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XWMUUECKHX TIOHATUW: $pO aToMma,
3/IEKTPOHHBIN CJI0M aToMa, aTOMHasi opOuTab, paiiyc aToMa, XUMUJYecKast
CBSI3b, ToJIsSipHast U HeroJsipHast KOBasleHTHast CBSI3b,
5/IEKTPOOTPULIATe/IbHOCTb, MOHHAsI CBSI3b, MOH, KAaTHMOH, aHWOH, CTeleHb

OKUC/IEHUA

3.2

K]'IaCCI/ICl)I/IL[I/IpOBaTL XUMHn4yeCKHe 371eMeHThI

3.3

OTNMCHIBaTh M XapaKTepu3oBaThb TabmuuHyto ¢opmy [lepuoguueckoit
CHCTEMBbl XMMHYECKHX SJ/IeMEHTOB. pa3/uyaTb TOHATUS — «TJIaBHAs
nogrpymmna (Arpymma)» u «nobouHas noarpymnma (brpymma)», «Mamnbie» u

«OOoMbIITHE» TIEPUO/TBI




3.4

packpbiBaTh cMbIci1  [lepuoguueckoro 3akoHa [I.M. MeHpeneeBa:
JIeMOHCTPUPOBaTh TOHMMAaHWe T[EePUOJUUECKOM 3aBUCMMOCTH CBOUCTB

XHUMHNUYECKHX 3/IEMEHTOB OT UX I10/I0’KeHH B HepHOAHHECKOﬁ cucreme

3.5

COOTHOCUTb 0003HaUeHus], KOTOpble NMerOTCs B Tabmurie «[leproanyeckast
cucteMa xuMmudeckux snemeHToB [I.MI. MeHjeneeBa» C UMC/IOBBIMU
XapaKTepHUCTUKaMH CTPOEHHUs] aTOMOB XUMUYECKHUX 37IeMeHTOB (COCTaB |
3apsg  sApa, oO0lee UWCAO S7eKTPOHOB U pacrpefiefieHHe WX TI0

3JIEKTPOHHBIM CJIOSIM)

3.6

orpee/daTh CTereHb OKMC/IeHUSA 3/IEMEHTOB B 6I/IHapHI>IX COeJHEeHUAX

3.7

onpefieNiATh BWJ XUMWYECKOW CBs3W (KOBajileHTHass W WOHHasl) B

HeOpraHn4YeCKux Coe JMHEeHUAX

9 KITACC

Koz
TPOBepsIEMOr0
pesy/bTara

ITpoBepsieMble TPeJMeTHLIE Pe3Y/ILTaTHl OCBOEHHS OCHOBHOIM
06pa3oBaTe/bHOI POrpaMMEI OCHOBHOTO 0011jero o6pa3oBaHus

1

[To Teme: «BeljeCcTBO U XUMUYECKAas pPeakLUsa»

11

pacKpbiBaTb CMBIC/I OCHOBHBIX XMMWUECKUX TIOHSITHM. PpacTBOD,
3/IEKTPOJIUThI, HE3JIeKTPOJIUTHI,  37eKTPOJUTHYeCKasl — JAuCCOLMalLus,
peakiMi HMOHHOrO0 OOMeHa, KaTajv3aTop, XHMHUecKoe paBHOBeCHe,
obpaTuMble U HeOOpaTUMbIe PeaKIii, OKUCTUTE/TbHOBOCCTaHOBUTETbHBIE
peakly, OKUC/IUTENIb, BOCCTAHOBUTE/Tb, OKUC/IEHWE W BOCCTAaHOBJIEHUE,
anoTponws, aM(pOTePHOCTh, XUMHUECKasi CBs3b (KOBajleHTHasi, HOHHas,
MeTa/UTnyecKast), KpHCTa//TMuecKasi PpeIIéTKa, CIUlaBbl, CKOpPOCTb

XUMHUUECKOM peakLu

1.2

W/I/TIOCTPUPOBATE B3dWMMOCBA3b OCHOBHBIX XHWMHUUECKHUX MHOHATHUN U

MMPUMEHSATDb 3THU MMOHATUA IIPU OINMKMCAHWHA BeljeCTB 1 UX HpEBpaH_IEHI/Ifl

1.3

COCTaB/ISITb ypaBHEHUsl 3/EKTPOJMTUUECKOM AMCCOLMaLMU  KUCIOT,
11e/I0Uel U COJel, MOHbIe U COKpAléHHbIe YypaBHEHUS peakl[iidi MOHHOTO

obmeHa

1.4

PaCKpbIBaTb CYIIHOCTb OKHWC/IHUTE/IbHO-BOCCTAHOBUTE/IbHBIX peaKL[I/Iﬁ

TIOCPeZICTBOM COCTABJIEHUS IeKTPOHHOTO OanaHca 3TUX peakui

1.5

MIPOBO/IUTh PaCuéThl 10 YpaBHEHUIO XMMUUECKOW peakLiuy




ITo Temam: «HemeTa/uibl U WX COeIUHEHUs» U «MeTammbl U UX

COeZIMHEHUS»

2.1

XapaKTepu30BaTh (OMUChIBaTH) OOIMe U Crieludpuyeckrie XUMUYeCKUe
CBOMCTBA TMPOCTBIX W CJOXKHBIX BEI[eCTB, IIOJTBEPXK/as OIMCaHHe
npUMepaMyd MOJIEKY/ISIDHBIX M MOHHBIX YPaBHEHUH COOTBETCTBYHOILUX

XUMHYECKUX PeakLui

2.2

COCTaBJIATh ypaBHEHWSI DeaklWil, MOATBePXAA0IIMX CYyIlleCTBOBaHUE

reHeTUUYeCKOM CBSI3U MeXy BelleCTBAMU Pa3/IMUHBIX K/IdCCOB

2.3

IMPpOTHO3MPOBATH CBOMCTBA BelieCTB B 3dBUCHMMOCTH OT KX CTPOEHM,
BO3MO>XHOCTHU TIIPOTE€KAHHA XUMHUYECKUX HpEBpaLHEHI/Iﬁ B Pa3/IMYHBIX

YCJIOBUSIX

2.4

crefoBaTh  TpaBWIaM — MO/b30BaHUS  XMMHUUYECKOW TIOCYAOW U
nabopaTopHBIM 00OpyZIOBaHWEM, a TakKke TIpaBWiIaM oOpaleHust C
BeIleCTBAMH B COOTBETCTBUM C WHCTPYKLUSIMH 110 BBITIOJTHEHUIO
71a00paTOPHBIX XMMUYECKUX OTBITOB TI0 TIOJYYEHUI0 U COOMpaHMIO

ra3oo0pa3HbIX BelrlecTB (aMMHaKa M YIIeKUC/IOTo Ta3a)

2.5

MPOBOAUTL  PeakiuM, TIOJATBepXKJaroli[ie KaueCTBEHHbIM  COCTaB
Pa3/IMYHbIX BEIeCTB: PAaCro3HaBaTh OMBITHBIM MYTEM XJIOPU-, OpOMU,
voauz, kKapboHar, gocdar, cuukaT, Cynbdar, THAPOKCUIUOHBI, KATHOHBI
aMMOHUSI, WOHbI M3yYeHHBIX MeTaslyIOB, MPUCYTCTBYIOI[ME B BOJHBIX

pacTBOpax HeOPraHUUECKUX BEIeCTB

ITo Teme: «Xumus U OKpy»Karolljas cpezia»

3.1

pacKpbIBaThb CMBIC/I OCHOBHBIX xuMHueckux noHatud: ITJJK BemjecTsa;

KOpPPO3Usl MeTa/lyIOB

3.2

TIPUMEHSITh OCHOBHbIE OTepariiy MbIC/TUTETbHOM [eATeIbHOCTH — aHa/Ii3
U CUHTe3, CpaBHeHUe, 0000IeHHe, CHCTeMaTHU3al[ilo, BbISBIEHHUE
TIPUUMHHO-C/Ie[ICTBEHHBIX CBSI3eM — /I/IsI U3yUeHHsI CBOWCTB BEII|EeCTB U
XUMHUECKUX peaki[di; eCcTeCTBeHHOHAyuHble METOAbl TI03HAaHUA —
HabJIIoieHre, U3MepeHre, MOJie/TMPOBaHKe, SKCIIePUMEHT (pealbHbId U

MBIC/IEHHBIH)




IMTPOBEPAEMBIE 3JIEMEHTBI COOEPXXAHUSA

8 KJIIACC

Kop,

ITpoBepsieMbIii 3/IeMEHT COZiepyKaHUs

HEPBOHaanIbHI)Ie XHUMHUyecCcKue roHsATUusAa

1.1

[Ipegmetr xvimuu. Posib XMMHU B )XKU3HU YesiOBeKa. XUMUS B CUCTeMe Hayk. Tesa

U BeljecTBa. @u3nueckre CBOWCTBA BelleCTB. ArperaTHoe COCTOSIHUE Bell[eCTB

1.2

[ToHsiTHE O MeTo/laX TIO3HAHUS B XUMHUM. YHUCThIe BelrjecTBa U cMecu. CriocoObl

paszeneHus: cMecen

1.3

ATOMBI U MOJIEKYJIBI. XumMuueckue 3eMeHThl. CHMBOJBLI  XUMHUECKHUX

371eMeHTOB. [IpocThie U C/I0KHBIE BelljecTBa. ATOMHO-MOJIEKY/ISIPHOE yUeHue

14

Xumnueckasi ¢opmyna. BaseHTHOCTb aTOMOB XMMHUUYECKUX 3/1eMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BelecTs. OTHOCHUTe/IbHAsA aTOMHas Macca. OTHocUTeIbHas

MOJIEKYJ/IIpHAasA Macca. MaccoBas A0JI1d XUMHWUYeCKOr'o 3JieMeéHTa B COeIJMHEeHHN

1.5

KoymuectBo BemectBa. Mosb. MosspHas Macca. B3auMOCBsA3b KOJIMUeCTBa,
Macchl M YMCJa CTPYKTYPHBIX €[UWHHIL] BeljecTBa. Pacuétel mo Qopmynam

XHUMHNUYEeCKHX CO EAI/IHEHI/Iﬁ

1.6

dusnueckue U XUMUYeCKUe sBJIeHUs. XUMHYecKas peakijus U eé INpU3HaKU.
3aKOH COXpaHeHHsl MacChl BelllecTB. XUMHUUeckue ypaBHeHus. Knaccudukanms

XUMUYECKUX peakiuii (coeJUHeHus1, pa3/ioykKeHus1, 3aMellieHrs], 0OMeHa)

1.7

XYMMHUUECKUM 5KCIIePUMEHT: 3HAaKOMCTBO C XMMUWUECKOHW TMOCY/0i, C MpaBWIaMU
pabotel B sabopatopud ¥ TipuéMamu obpamieHWss C JlabopaTOpHBIM
obopyJoBaHUeM, U3yueHWe W ONucaHue (U3UUYEeCKUX CBOWCTB 00pasijoB
HeOpraHWYeCKUX BellecTB, Hab/oieHre hu3nueckrx (I1aBjieHre BOCKa, TassHUe
Jb/la, pAaCTUpaHWe caxapa B CTYNKe, KUTMEHWe W KOHJEHCAI[Usl BOJbI) U
XUMUYecKux  (ropeHuWe  CBeuW, TIPOKa/MBaHWE  MeJHOW  TTPOBOJIOKH,
B3aUMO/IEMICTBHE Mejla C KWCIOTOM) sIBJeHUH, HaO/IoZieHrhe M OITHCaHHe
NPU3HAKOB  TIPOTEKaHWs XMUMHWUYECKMX peakuuid  (pasnokeHue — caxapa,
B3aUMO/IeHiCTBUE CEPHOMN KUC/IOThI C XJIOPU/IOM Oapusi, pa3/iosKeHHe TUIPOKCH/IA
meau(l1) mpu HarpeBaHuH, B3auMo/ielcTBYE XKefe3a ¢ pactBopoM coiu meu(ll),
u3yueHure CcriocoOOB pa3iesieHust CMecel (C MOMOIIbI0 MarHuTa, (GUILTPOBAHHUE,
BbIMIADMBAHUE,  JWCTU/UIAIMS,  XpomaTorpadwus), TpOBeJieHHe  OUMCTKHU

TIOBapeHHo# cosy, Hab/ro/jeHre U OMMCaHue pe3y/bTaToB IPOBeJeHUs! OIIbITa,




WUTIOCTPUPYIOIIETO 3aKOH COXpaHeHWsI MacChl, CO3JjaHue Mojeseld MOJIeKy/

(1apoCTep;KHeBbIX)

BaxHelime npefcraBUTe/IM HEOPraHMUYeCKUX BelleCTB

2.1

Bo3gyx — cmecep rasos. CocrtaB Bo3jyxa. Kuciopop — 37eMeHT U MpoCToe
BellecTBO. HaxoxxgeHWe KuCIOpoJa B Tpupoje, GU3NUYeCKhe U XUMUUeCKHe
cBoiictBa (peakimu ropenus). Okcupwl. IlpumeHeHue Kuciopoga. CriocoObl
TOJIydeHHs KHCIopoJa B JlabopaTopyM U TPOMBIIUIEHHOCTH. KpyroBopor

KHCI0poZa B ipupoge. O30H — a/uioTpornHas MoiuuKaLus KUC/I0poja

2.2

TernioBoi 3¢(peKT XMMUUeCKol peakliiy, TEePMOXMMUYECKHe YpaBHEHUS], 9K30- U
SHJOTEepMUYEeCKHe peaklMM. TOIUIMBO: yrojb U MeTaH. 3arpssHeHue BO3ZyXa,

ycuieHre mapHUKOBOro 3¢dekra, pa3pyliieHre 030HOBOTO CJIOS

2.3

Bogopos — sneMeHT U mpoctoe BelijecTBO. Haxo’kzeHue BOOpoza B TIPUPOJE,
bu3ryecKre U XMMUUECKHe CBOMCTBA, MPUMEHEeHe, Crioco0bI rostyueHus. KucioTbt

H COJIN

2.4

MonsipHblif 00bEM ra3oB. PacyéTsl 0 XMMUYeCKUM YPaBHEHHUSIM

2.5

dusnueckue cBOUCTBa BoApl. Bosa kak pactBopurens. PactBopsl. HackineHHble
Y HeHaChIIeHHble pacTBOpbl. PacTBOpUMOCTS BelllecTB B Boje. MaccoBasi [j0/is
Bell|eCTBa B paCcTBOpe. XMMHUYeCKHe CBOMCTBA BoAbl. OcHOBaHMs. Posb pacTBOpOB
B IIpUpPO/Jie U B >XU3HU 4ejioBeKa. KpyroBopoT BObl B NpUpPOJe. 3arpsisHeHHe

MpUPOJHBIX BoZ. OXpaHa U 0YKMCTKa MPUPOHBIX BOJ,

2.6

Knaccudukaryst HeopraHuueckux coeauHeHuid. Oxcugpl.  Kaccubwukarius
OKCHJIOB:  coneoOpa3yroiiiie  (OCHOBHbIE, KHUCTOTHBIE, aM{QOTepHbIE) |
HecosieoOpasyroiie. HomeHKnaTypa OKcuZoB. PU3HUUECKHMe U XUMUUYECKHe

CBOMCTBA OKCH/OB. [lonyueHre oKCHz0OB

2.7

OcHoBanus. Knaccugukaiiyisi 0CHOBaHHI: 111€/I0YM M HEPaCTBOPUMbIE OCHOBAHUSI.
HomeHnknatypa ocHoBaHuii. @u3nueckue U XMMHUUECKWe CBOWCTBA OCHOBAHUM.

[Tonyyenue ocHOBaHUM

2.8

Kucnotel. Knaccudukaums kucior. Homenknatypa kucioT. Pusnyeckue u
XUMHYEeCKHe CBOMCTBAa KUCIOT. Psp aktuBHOCcTM MetasioB H.H. bekerosa.

[TosiyueHne KUCIOT

2.9

Comu. HomenknaTtypa cosied. ®@u3nueckue W XMMHUUECKUEe CBOMCTBA COJIEW.

[Tonyuenue cosnen

2.10

I'eHeTnueckasi CBsI3b MeXay K/1aCCaMH HeOpraHruueCKUxX CO@,ZLI/IHEHI/II\/,I
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XUMHUUECKUH IKCIIEPUMEHT: KaueCTBEHHOe OTIpeiesieHre CO/IepyKaHust KUC/IOpo/ia
B BO3/yXe, IOJyueHHWe, CoOMpaHHe, paclio3HaBaHWe M W3yueHWe CBOWCTB
KWC/IOpOoa, Hab/roileHre B3auMOJENCTBUS BeIeCTB C KUCIOPOJOM U YC/IOBHS
BO3HUKHOBEHHUSI U TIpeKpaliieHusi ropeHus (Tiokapa), 03HaKOMJIeHHe ¢ 0OpasiiaMu
OKCHZIOB M OITHMCAHWe WX CBOWCTB, TOJyueHHWe, coOupaHMe, pacrio3HaBaHUE U
M3y4yeHre CBOMCTB BOZOpo/a (ropeHue), B3aMMOZEHCTBYE BOAOPO/a C OKCHIOM
meau(l1) (Bo3MO>KHO MCTOTb30BaHKE BHIEOMaTepUasoB), HabsoeHre 00pasIioB
BeIecTB KOJMYeCTBOM 1 Mosb, HCC/iefioBaHHe OCOOEHHOCTeH pacTBOPEHUS
BEIIeCTB C pa3/IMuHON pacTBOPUMOCTBIO, TIPUTOTOBJIEHWE PAaCTBOPOB C
omnpe/ileIEHHOM MacCOBOW [j0Jied PacTBOPEHHOIO BelleCTBa, B3aWMO/eHCTBHE
BOIBI C MeTa/ulaMH (HaTpueM U KanbliieM) (BO3MOKHO HCIIO/Tb30BaHUE
BU/IeOMaTepHAJIOB), OTpe/le/ieHHe PAaCTBOPOB KHUC/IOT U IIeJIOUei C TIOMOIIbIO
WH/IMKaTOPOB, HMCC/IeoBaHHe 00pa3lloB HEOPTaHWUeCKUX BEIeCTB pPa3/TMUHBbIX
K/1acCoB, HabO/M0/ieHHe U3MeHeHHsI OKPaCKH WH/UKAaTOPOB B PACTBOPax KUC/IOT U
Imesiouel, ulyueHue B3auMmogelcTBus okcuzaa meau(ll) ¢ pactBopom cepHoi
KUAC/IOTBI, KHCJIOT C MeTa/UlaMM, PpeakiMid HeHTpaiu3alyd, T[olydeHue
HEepacTBOPUMBIX OCHOBAHHM, BHITECHEHHE OJJHOTO MeTa/jia IPyTUM U3 pacTBopa
CO/M, pellleHre SKCIepUMEeHTAbHBIX 3aJau Mo Teme «BaxHeine KaccChl

HeOpraHWYeCcKnXx COeJMHEeHUN»

ITeproguuecknii 3akoH 1 [leproguueckas cucTeMa XMMUYECKHUX 3/1IEMEHTOB
O.1. MenpgeneeBa. CTpoeHre aTOMOB. XuMuuecKas CBsi3b. OKUCIUTEIbHO-

BOCCTAHOBHTE/IbHbIE peaKLIMH

3.1

[TepBble MOMNBITKY K1acCU(PUKALIUKA XUMUYECKHX 371eMeHTOB. [ToHsATHe 0 rpynmnax
CXOJHBIX 371eMeHTOB (I[eJIOUHbIe W IIeIOUHO3eMesIbHbIe MeTaslibl, TajioreHsl,
WHepPTHbIe Tra3bl). JJIeMEeHThl, KOTOpble 00pa3yloT amM¢oTepHble OKCHIBI H

TU/IPOKCU/IBI

3.2

[Tepropuuecknii 3akoH. ITeproanueckass cucreMa XMMUUECKUX 31emeHTOB [1.U.
MengeneeBa. KopoTkoneproHas U AjiuHHONepruoHas ¢hopmbl [leproanyeckoit
cucTeMbl xumudeckux ssneMmeHTOB [I.JI. MenpeneeBa. Ileprofbsl U TpymIibL.
@usnyecku CMBICJ TOPSAKOBOIO HOMepa, HOMEpOB IlepuojZia W TpYMIIbI

3J/1IeMeHTa

3.3

Crpoenue atomoB. CocraB atoMHbIX sifep. M30Torbl. O1eKTpoHbl. CTpoeHue
3/IEKTPOHHBIX 000/10ueK aToMoB 1epBbiXx 20 XWMHUECKUX 3JIEMEHTOB
[Tepnognueckor cucrems!l [J.J1. MeHpeneeBa. XapakTepuCTMKa XUMHYeCKOI'O

3/IeMeHTa 110 ero noJiokeHuto B [lepnoguueckon cucreme [1.11. MenzeneeBa




3.4

SaKOHOMEpHOCTI/I HN3MEHEHHsA pagnuyCd dTOMOB XHMUUECKHX 3J/IEMEHTOB,
MeTa//IMUYeCKUX Y HeMeTa/l/TMYeCKUX CBOMCTB I10 rpyIiraM U repruoaam. 3HaueHUe
HEpI/IO,qI/I‘-IECKOFO 3dKOHA U HepI/IO,I[I/IquKOf/’I CHUCTeMbl XMMHWUYECKHUX 3/IeMeHTOB

JJ1s pa3BUTHS HayKu U npakTyky. [1.V1. MeHzeneeB — yuéHbIN U IPaKaHUH

3.5

Xumnyeckasi cBsi3b. KoBaseHTHass (TMosisipHas ¥ HETIONSIPHAsi)  CBSI3b.

SHEKTPOOTPI/IHHTEHBHOCTB XUMHUECKUX 371eMeHTOB. VloHHas CBSI3b

3.6

Crenenb okucaeHUs. OKUCIUTEIbHOBOCCTAHOBUTE/IbHbIe peakiuu. [Iporeccer

OKUCJIeHUSI U BOoCCTaHOBJIeHUs1. OKMC/IUTeNN U BOCCTAaHOBUTE/IN

3.7

XVMWYeCKU 3IKCIIePUMEHT: W3ydeHWe o00pas3loB BelleCTB MeTa/yioB |
HeMeTaslyIoB, B3aUMOJENCTBUe THAPOKCHZA LIMHKAa C pacTBOpaMU KHUCIOT M
1le/i0uell, TpoBe/ieHNe OMbITOB, WIIIOCTPUPYIOLUX TPHUMepPbl OKWC/IATE/TbHO-

BOCCTAaHOBUTE/TbHBIX PeakIvi (TropeHue, peakiuy Pa3/ioyKeHHsl, COeMHEHUS)

9 KITACC

Koz,

ITpoBepsieMbIii 3/IeMEHT COZiepyKaHUs

BemectBo 1 xviMnyueckas peakuys. [ToBropenue

1.1

[Teproguuecknii 3akoH. [leproguueckas cuctema XMMHUYeCKUX 31emeHTOB [I.11.
MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB IIepBbIX TPEX INEepUOAOB, Kaaus, KaJbldd M HUX
COeJUHEHUM B COOTBETCTBUU C IIOJIOKeHWeM 371eMeHTOB B Ilepmopuueckoi

CHUCTeME U CTPOEHHEM HUX aTOMOB

1.2

CtpoeHue BelllecTBa: BHUJAbl XUMMUECKOW CBSI3W. THIBI KPUCTA/UIMYECKUX
PeLéTOK, 3aBUCMMOCTb CBOMCTB Bell[eCTBa OT TUIa KPUCTA/I/IMYECKOW PELIETKU U
BUJiA XMMHYeCKON cBs3U. Knaccudukalys M HOMEHK/IaTypa HeopraHW4yeCKHUx
BelecTB (Me>KAyHapoJHasi W TpUBHAIbHAsH). XUMHUECKWe CBOMCTBA BEIEeCTB,
OTHOCSAIMXCST K  Pas3/lMUHbIM  KjlacCaM HeOpraHW4ecKMx  COeJWHeHUH,

reHeTruyecCkas CBA3b HEOPraHN4YeCKHUX BellleCTB

1.3

Knaccudukarmst XuMyu4ecKrx peaklnyi 10 pa3uuHbIM MPU3HAKaM (10 YUCTy U
COCTaBy Y4YaCTBYIOLIMX B peakLM{ BelecTB, M0 TeIMI0BOMY 3(QQekKTy, o
V3MEeHEHHIO CTeTleHel OKWC/IeHUsI XMMUYeCKUX 3/IeMeHTOB, 1o 00paTUMOCTH, TI0
Y4aCTHIO KaTaau3aropa). DK30- U 3HA0TepMHUUYeCKHe Peaki[iH, TePMOXUMUYeCKHe

ypaBHeHUs1. [ToHATHE 0 CKOPOCTU XUMHUYECKOH peakuu

1.4

[TonsaTHe 06 0OpaTMMBIX U HEOOpPAaTUMbIX XUMHUUYECKHUX peakiusx. [loHsTHe o

FOMOT'€HHBIX W T'eTePOT€HHbIX DeaAKIHAX. ITonsiTHE O XMMHUUECKOM PaBHOBECHH.




(DaKTOpI:I, B/IUAOIIIME Ha CKOPOCTb XUMHUUECKOU peakliii W TI0JI0OXKEeHMe

XUMHUUYECKOI'0O paBHOBeCHUd

1.5

OKUC/IMTEe/IbHO-BOCCTAaHOBUTEIbHBIE peakLuy, 5/1IeKTPOHHBIHN banaHc
OKMCJIUTE/IbHO-BOCCTAHOBUTE/IbHOM ~ peakiuu.  CocTaBjieHWe  ypaBHeHUi
OKUC/INTeNIbHO-BOCCTAHOBUTE/IBHBIX ~ pDeakliii C  MWCIIO/Jb30BaHWEM MeTo/a

3/IEKTPOHHOTO OanaHca

1.6

Teopust 37€KTPOUTUYECKON AMCCOLMAI[UA. DJIEKTPOJIUTHI U HE3TEeKTPOJIUTHL.
KaruoHsl, aHMOHBI. MeXaHW3M [JUCCOIMALMN BeIIeCTB C Pa3/MUYHbIMU BUAaMHU
xuMuueckor cBsi3u. CrerneHp Auccoruaniv. CUbHbIE W clabble 37IeKTPOJTUTHI.
Peakiiu MOHHOTO OOMeHa. Y CJIOBUSI TIPOTEKaHWs peaki[iii MOHHOro oOMeHa,
MOJIHbIe ¥ COKpallléHHble HOHHBbIEe ypaBHeHWs peakiuii. CBOWCTBa KHUCJIOT,
OCHOBaHMW W COJIeli B CBeTe TPE/CTaBJI€HUH 00 3IeKTPOTUTHUYECKOU

quccouyanyy. KauecTBeHHbIe peakliiy Ha MOHBL. [ToHSTHe 0 THApO/U3e Comeit

1.7

XUMUUYECKUH 9SKCIIePUMEHT. O03HAKOMJIEHHE C MOJEIIMH KPUCTA/UTHUeCKUX
PeIIETOK HeOpPraHWUeCKUX BeIeCTB — MeTa//IoOB U HeMeTa/yioB (rpadura u
ajiMasa), CJIOXKHBIX BeIeCTB (XJIOpW/la HATpUsl); WCCIeJOBaHWE 3aBUCUMOCTH
CKOPOCTM XMMWUYECKOW peaKIMd OT BO3ZEHCTBUS pa3/UUHBbIX (AKTOPOB;
WCC/ie[loBaHWe  3/IeKTPOIIPOBOJHOCTH  pacTBOPOB  BeI|eCTB,  Iporiecca
JUCCOIMALIUK  KUCJIOT, IIefioueld #W  cosiel  (BO3MOKHO — HCII0J/Ib30BaHUE
BH/IEOMATepHaioB); TMpPOBeJeHHe OMbITOB, WWUIIOCTPUPYIOIIUX TPU3HAKH
TIPOTeKaHUsI peakivii MIOHHOTO oOMeHa (0Opa3oBaHMe Ocajika, BbIZieJieHHe Ta3a,
obpa3oBaHHe BO/Ipl); OIBITOB, W/UTFOCTPUPYIOI[UX TPUMEPbI OKHCIUTETHHO-
BOCCTAaHOBMTE/IbHBIX peakiiuii (FOpeHHe, peakiuy pas3/oXKeHHsl, COeqUHEeHMS);
pacro3HaBaHWe HEOPraHWUeCKUX BEIeCTB C MOMOIIbI0 KaueCTBEHHBIX PeaKIUuit

Ha WOHBKI, pelleHne 3KCIIepUMeHTa/IbHbIX 3a/4au

HemeTanne! 1 ux CcoeaHeHuAd

2.1

OOrmiast  xapakTepucTWKa ranoreHoB. (OcOOeHHOCTH CTPOEHHs  aTOMOB,
XapaKTepHbIe CTereHu OKucaeHusi. CTpoeHre U (pu3nuecKre CBONCTBA MPOCTHIX
BEI[eCTB — Ta/JioreHOB. XUMWUeCKHe CBOWCTBA Ha TMpUMepe XJjopa
(B3auMO/IeiiCTBIE C MeTa/UIaMH, HeMeTa/UlaMH, IeiouaMu). XJIOPOBOAOPOS.
CosisiHast KAC/IOTa, XUMHUECKHe CBOMCTBA, TMOJyueHue, TipuMeHeHue. [leficTBure
XJI0pa ¥ XJIOPOBOZIOPO/ia Ha OPraHU3M uejioBeKa. BakHeHIlne XJ0pPHIbl U UX

HaxoJK/leHHe B MpUpo/Jie

2.2

O6miass xapaktepucTiika 3/1eMeHTOB VIA-rpymmbel. OcoGeHHOCTH CTpOeHHst

aTOMOB, XapaKTepHble CTereHU OKucieHUs. CTpoeHHe U (U3MUeCKHe CBOWCTBA




MIPOCTBIX BELLeCTB — KUCA0PO/ja U Ccepbl. AJIJIOTPOIIHbIe MOAU(DUKALIMY KUCIOPO/ia
U cepbl. XUMUUecKre cBoiicTBa cepbl. CepoBOZOpO/, CTpoeHue, ¢pu3nyeckrie 1
XUMHYecKre cBoiicTBa. OKCH/BI cepbl KaK NpeZiCTaBUTe/NN KUCIOTHBIX OKCHU/IOB.
CepHasi KWCIOTa, GU3MUECKWe U XUMHYecKde cBoicTtBa (oOmue Kak
Tpe/ICTaBUTEsST K/lacCa KUCIOT W creluduueckre). XUMHUeCKWe peakLiH,
Jie)kallfie B OCHOBE TPOMBIIIJIEHHOTO Criocofa MoJydeHuss CepHOW KHC/IOTHI.
[TpumeHenue. Co/u CepHOM KUC/IOThI, KQueCTBEHHas! peakljisi Ha Cy/b(ar-HoH.
HaxoxzeHve cepbl M eé coefvHeHWM B IpUpofie. XUMHYeCKOe 3arpsisHeHHue
OKpY)KaroIleld cpefibl COeJUHEHUsIMUA Cepbl (KMCIOTHBIE AOXKAH, 3arpsisHeHue

BO3/lyXa U BOJJOEMOB), CTIOCOOBI €T0 MpeI0TBpaIlleH st

2.3

OOmass  xapakTepucTuka 3meMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTpPOEHHSs
aTOMOB, XapaKTepHble CTelleHW OKUC/IeHUs. A30T, paclipoCTpaHeHue B IPUpPOJe,
¢usryeckre U x¥UMHYeckude CBoiicTBa. KpyroBopoT as3oTa B npupoje. AMMHUaK,
ero (usnvueckre M XUMHUECKHe CBOWICTBa, MojiyyeHWe U TpumeHeHue. Couu
aMMOHMS, UX (pU3nUecKre U XMMHUYeCcKre CBOWCTBa, MpuMeHeHue. KauecTBeHHas
peaklidsi Ha MOHbI aMMOHUs. A30THas KUC/IOTa, eé TojydyeHue, (u3nueckue 1
XAMUUeckrie CBoWcTBa (0OlMe Kak TMpeAcTaBUTeNss Kjaacca KUCIOT U
crieruduyeckue). Vcrosb3oBaHWe HUTPATOB M COJled aMMOHHUSI B KauecTBe
MHUHepabHbIX yA00peHnid. XuMHUecKoe 3arpsisHeHre OKDY)KAoleid Cpebl
CoeIMHEHUSIMA a30Ta (KUC/JOTHBIE [OXKH, 3arpsisHeHHe BO3[yXa, IOYBBI H

BOZIOEMOB)

2.4

®ocdop, amnorpornHble MoauduKauu docdopa, ¢usMUeckue U XUMUYeCKHe
cBoiictBa. Oxrcup  docdhopa(V) u docdhopHas KucioTa, Qu3MUecKUe U
XUMUUeCKre CBOMCTBa, mosyueHue. Vcrosb3oBaHue ¢docdaToB B KauecTBe

MHUHepabHbIX y100peHuit

2.5

OO6miass xapakrepuctiika 371eMeHTOB IV A-rpymnmbel. OcobGeHHOCTH CTpOeHHst
aTOMOB, XapaKTepHble CTeleHW OKWUC/AeHUs.  YTIJIepof,  as/uloOTPOITHbIe
Moju(UKalMK, pacripocTpaHeHWe B TMpUpoJe, (QU3MUecKue U XUMHUUecKue
cBoiicTBa. Azcop6biusi. Kpyrosopot yriiepozia B mpupojie. OKCH/IBI yraepo/ia, ux
¢usmyeckie M XUMHUYeCKWe CBOMCTBa, [eHCTBMe Ha JKUBble OpraHU3MBbl,
TIOJTyUeHre Y TIpUMeHeHHe. DKOJIOTHYecKre Mpo0sieMbl, CBS3aHHbIE C OKCHAOM
yrnepoga(lV); rumore3a r100a7bHOTO TIOTEIJIEHHSI K/IMMara; TMapHUKOBBIA
3¢ dekT. YronbHas KACI0Ta U eé oy, Uux (r3uueckre U XuMUuueckre CBOMCTBA,
nonayueHrne u TipuMeHeHuWe. KauecTBeHHasi peakisi Ha KapOOHAT-MOHBI.
Wcrosib30BaHMe KapOOHATOB B OBbITY, MeIULIMHE, TIPOMBIIIIEHHOCTH U CeJTbCKOM

XO3SIHICTBE




2.6

[TepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX BeIeCTBaX KaK O COeIUHEHUSX
yrinepoja (MeTaH, 3TaH, STW/IeH, alleTWIeH, 3TaHOJ, TJIMIEPWH, YKCyCHast
KucnoTa). VIx coctaB  xumuueckoe crpoeHue. [ToHATHe 0 OHUOIOrMUeCKy BaXKHbBIX
BelllecTBax: >KUpax, Oe/kax, yIryieBOZaXx — W WX POJIM B J>KU3HU Ue/IOBeKa.

MarepuanbHOe eJUHCTBO OPraHUueCK1uX U HeOpraHnyeCcKrux CoeilHeHUn

2.7

KpewmHuii, ero ¢usnueckre u XuMUUYeCcKue CBOMCTBA, MOTyYeHHe U IIPUMEeHeHHe.
CoenuHenust KpemHusi B mpupoge. OOume mpeicraBieHuss o6  okcuje
kpemHausi(IV) u kpemHueBo# kuciaore. CUIMKaThl, UX WCIOb30BaHUE B OBITY,
MeJUL[MHEe, TIPOMBILUIEHHOCTH. Ba)KHeHIe CTPOUTe/bHbIE —MaTepHUaJlbl:
KepaMrKa, CTeK/0, lieMeHT, 0OeToH, xene300eToH. ITpobGiembl 6Ge3ormacHOTroO

HCII0J/Ib30BAHMA CTPOUTE/IbHBIX MaTe€pPHUajiOB B HOBCE,E[HGBHOﬁ JKHU3HN

2.8

XUMWYeCKUi SKCIIepUMeHT. Hu3yueHre 00pa3lioB HeOopraHW4YeCKHWX BeIecTB,
CBOMCTB COJITHOM KHWC/IOThI, TIPOBeJileHHe KauyeCTBeHHbIX peaklMi Ha XJI0pu/-
WOHbI YW HaO/MOleHre TIPU3HAKOB WX TIPOTEKaHHWs; OMbBITHI, OTpPaKarollye
¢u3rueckre ¥ XMMHUYEeCKe CBOWCTBA TaJlOT€HOB U MX COeAWHEeHHH (BO3MOXKHO
WCTI0/Ib30BaHUE BHUEOMaTepHasioB); O3HAaKOMJIeHHe C oOpaslamMu XJIOpUOB
(rasoreHUIOB); O3HaKOM/IeHHe C oOpa3laMu cepbl W e€ CoeAuHeHUsMU
(BO3MOKHO ~ WCTOJIb30BaHWE — BH/jeOMaTepyasoB); HaO/ofeHWe —Tmporiecca
oOyrnvBaHusl caxapa Moj /IeHiCTBHeM KOHLIEHTPUPOBAaHHOUW CEepHOM KHC/IOTHI;
M3yyeHHe XUMUYEeCKUX CBOMCTB pa30aB/ieHHOW CepHOM KHCJIOTHI, TIPOBeZeHHe
KaueCTBeHHOW peakuM Ha CyibGaT-uoH W HaO/mofeHWe TIpU3HaKa eé
NpOTeKaHUs; 03HaKOMJ/IeHHe C (U3nuecKUMU CBOWCTBaMM a3oTa, (hocdopa 1 ux
coeviHeHWM  (BO3MOJXKHO HCIIO/Ib30BaHWE BUZieOMaTepHasaoB), oOpasiaMmu
a30THBIX U (ocopHBIX ya0OpeHuH; momyueHre, cobvpaHue, pacro3HaBaHue U
V3yueHWe CBOWCTB aMMMakKa; MpOBe/leHHe KauyeCTBEHHbIX peaklMii Ha HOH
amMMOHUs U ¢pochaT-vuoH U U3yueHue NPH3HAKOB KX MPOTeKaHUsl, B3auMOo/ieliCTBHe
KOHLIEHTPUPOBAHHOM a30THOW KHC/IOTHI C MeZbI0 (BO3MOXXKHO HCIIO/Ib30BaHUE
BU/IEOMAaTepHasioB); WU3yueHHWe Mofernell KPUCTa/UTMUeCKHX PpeIéToK anMasa,
rpadura, ysiepeHa; 03HaKOM/IEHHe C TIPOLIECCOM afcOpOLMM pacTBOPEHHBIX
BellleCTB aKTMBUPOBaHHbIM YIJIEM M YCTPOMCTBOM MpOTHBOrasa; IMoJydyeHue,
cobupaHue, pacrio3HaBaHye U U3ydeHHe CBOMCTB YTJIEKUC/IOTO ra3a; MpoBefieHue
KaueCTBeHHBIX PeaklMii Ha KapOOHAT- ¥ CHW/IMKAaT-MOHBI M M3ydeHHe MPU3HAKOB
UX TMpPOTEeKaHMsi; 03HAaKOMJIEHHE C MPOAYKLMel CUIMKAaTHOM MPOMBILLIEHHOCTH,;
pellleHHe 3KCIepUMeHTa/lIbHBIX 33/jau Mo TeMe «BakHelllline HemeTa/ulbl U UX

COeJUHEHUS»

MeTa/ibsl U UX coerTHeHHs




3.1

OOmmasi XapakTepruCTUKAa XUMHUECKUX /IEMEHTOB — MeTa/l/IoB Ha OCHOBAaHUU HX
nosoxkeHnss B Ileppogauueckon cucTeMe XUMUYeCKUX 31eMeHTOB [I.U.
MengesneeBa U cTpoeHrss aToMOB. CTpoeHue MeTa/sIoB. MeTajiimueckasi CBsi3b U
MeTa/l/Inyeckass KpUCTaJ/IMyeckass  pelléTka.  OJIEKTPOXUMHYECKUA  psifi

HarpsbKeHU MeTaslioB

3.2

du3nyeckre U XUMHYeCKHe CBOMCTBAa MeTa/uioB. OOIue crocoObl momyueHus
MeTa/ioB. [TOHSTHEe 0 KOPPO3WM METAJ/IOB, OCHOBHBIE CIIOCOOBI 3all[UTBI UX OT
Koppo3un. CriyiaBel (CTamb, YyTyH, JIOPATFOMUHUM, OPOH3a) ¥ WX MPUMeHeHHe B

OBITY ¥ TIPOMBIIIIEHHOCTH

3.3

[[lenounble MeTamibl: ToNOKeHWe B Ileproguueckod cHUCcTeMe XUMHUECKUX
snemeHTOoB [I.VI. MeHzeneeBa; CTpoeHUe WX aTOMOB; HaXOXK[eHWe B IIPUpPOJe.
dusnueckre U XMMUUeCKHe CBOMCTBA (Ha TipuMepe HaTpus U Kaiws). OKCUzbI U
TUAPOKCUBI HAaTpusg U Kanusd. [IprMeHeHMWe WIeJIOUHBIX MeTa/UIOB U UX

coeJMHeHUH

3.4

[[TenouHo3emesnbHbIE  MeTa/Ulbl MarHMM UM KaJblLMU: TIOJIOKE€HWe B
[Teprouueckor cucteMe XMMHAYeCKuX 1eMeHTOB [I.V. MeHzeneeBa; ctpoeHue
VX aTOMOB; Haxo)kJeHue B mpupofe. dusnueckre U XUMHUYECKHE CBOMCTBA
MarHus ¥ Kasiblys. BaxHelimye coeinHeHUs KanbLys (OKCH, TUAPOKCH/, COJIH).

JKécTKoCThb BOJIBI M CITOCOOBI €€ yCTpaHeHuUst

3.5

AmoMyHMU: 110J10)KeHne B [Teproguueckol cucteMe XMMHAYeCKUX 31eMeHToB [1.1.
MeHjeneeBa;, CTpoeHHWe aTOMa; HaxoXaeHWe B Tipupofe. Dusuueckue u
XMMHUUeCKre CBOWCTBA altoMUHUS. AM(OTepHble CBOMCTBA OKCH/A U THPOKCHU/A

A/TFOMHWHUA

3.6

Keneso: nosoxenuve B Ilepuogrueckor cucreme XUMHUUYeCKUx 3yemeHToB [I.U.
MeHgeneeBa; CTpoeHMe aTOMa; HaxOXJeHuWe B mnpupoze. DdDusuueckue u
XAMUYeCKre CBOMCTBa esne3a. OKcuapl, rugpokcuabl U comu xeneda(ll) u

xene3a(lll), ux cocraB, CBOMCTBa U T0/TyyeHHe

3.7

XUMHUUECKUH YKCTIEPUMEHT: 03HaKOMJIeHHe ¢ 006pa3ijaMy MeTaslioB U CIIaBOB, UX
¢bu3MUeCcKMMU CBOMCTBaMM; U3yueHHe pe3y/lbTaTOB KOPPO3WU MeTaslioB
(BO3MO>KHO MCIIOJ/Ib30BaHUe BUIEOMAaTePUAsIOB), 0COOEHHOCTeH B3arMO/IeHCTBUS
OKCHJla Ka/lblld W HaTpusd C BOJOW  (BO3MOXKHO  WCIIOJIb30BaHHE
BU/IeOMaTepHaJIOB); UCC/IeZ0BaHHEe CBOMCTB YKECTKOW BOJBI; TIPOIiecCca TOpeHus
)Kesie3a B KUC0pozie (BO3MOXXKHO MCITO/Ib30BaHUe BU/IeOMaTepHasioB); PU3HAKOB
TIPOTeKaHWsI KaueCTBeHHBbIX peakluid Ha WOHBI (MarHusi, Kasbl[Usi, aJFOMUHUS,

1uHKa, >xesne3a(ll) u >kenesa(lll), memu(ll); HabmogeHMe U OTTHMCaHKe TIPOLECCOB




OKpalllMBaHUSl TUIAMEHH HWOHaMHM HaTpusi, Kaausg ¥ Kaablys (BO3MOXKHO
WCIIO/Ib30BaHME BUIEOMAaTepHasioB); HCCaeoBaHWe aM(OTEepPHBIX CBOWCTB
TMPOKCHUJA aFOMUHUS M THUAPOKCH/A LMHKA; pelleHre SKCIeprUMeHTaTbHBIX

3a/1ay 10 TeMe «BakHell1l11ie MeTasl/Ibl ¥ UX COeJUHEHUS»

XHMUA U OKpyKaroljas cpeja

4.1

HoBble MaTepuanbl U TexHosorud. BeljecTBa ¥ Marepuanbl B MOBCEJHEBHOM
)KM3HU yesioBeKa. XUMHUsI U 3[]0poBbe. be3omnacHoe MCI0/b30BaHNe BelLeCTB U
XAMUYECKUX peakiuii B ObITy. IlepBasi MOMOIIb MPU XUMHUYECKHAX OXKOTax M

OTpaBJ/IEHUAX

4.2

OCHOBBI 3KOJIOTMUeCKOM I'PaMOTHOCTH. XMMHUeCKOe 3arpsi3HeHre OKpYKarollen
cpeabl ITJK. Posb XMMUM B peIIeHUM 3KOJ0TUYeCKUX Tipobiem. IIpupogHbie
VCTOUHHWKH YTJ/IeBOJOPOAOB (Yronb, TIPUPOJHBIA ra3, HedTb), MPOAYKTHI HX

repepabOTKU, UX POJIb B OBITY U TTPOMBIIIIEHHOCTH

4.3

XVMUYeCKuil IKCIIepUMEHT: u3yueHrne 00pa3lioB mMarepranoB (CTEKJIO, CII/IaBbI

MeTaJlIoB, 0JIMMepHbIe MaTepHasbl)




ITPOBEPAEMBIE HA OI'D ITO XM TPEBOBAHUNSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHO¥ OFEPA30BATEJIbHO¥ ITPOI'PAMMBI OCHOBHOTI'O ORIIET'O
OBPA30OBAHUA

Kog ITpoBepsieMbie TpebGOBaHMS K ITPeMETHLIM pe3y/IbTaTaM 6a30BOro ypOBHS
TIPOBEPSIEMOT'O OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM TPOrpaMMEI OCHOBHOT'O OOGIIIEr0
TpeGoBaHuUs obpa3oBanus Ha ocHoBe ®I'OC

1 [IpencraBneHue:

O TI03HaBaeMOCTH SIBJIGHWA TPUPOJBI, TIOHMMaHHEe OOBEeKTUBHOU
3HAUMMOCTA OCHOB XMMHWYeCKOW HayKHM KakK 00/laCTU COBPEMEHHOTO
1.1 eCTeCTBO3HAHUS, KOMIIOHeHTa 0Omleld KynbTypel W TIPaKTHUYeCKOU
JieATelbHOCTH  YejloBeKa B  YCJIOBUSX COBPEMEHHOTO  OOIecTBa;

MMOHMMaHKe MeCTa XMMUH Cpear APDYTUX eCTeCTBEHHBIX HayK

0 HAYYHBIX METOAdX II03HAHHA, B TOM UYHC/IIe SKCIIEpPUMEHTA/IbHbBIX U
12 TeOPETUYECKHNX MeTOodax HCccieq0BaHusA BelecTB n HU3y4YeHHs
XUMHNYeCKUX peaKqu/’I, YM€HHEe HCII0/Ib30BATbh MOJE/IN [OJIA 00BSICHEeHUS

CTpO€HHS dTOMOB W MOJIEKYJT

0 cdepax npodeccHoHaNbHON [eaTelbHOCTH, CBSI3aHHBIX C XUMUEH U
COBpEMEHHBIMUA  TEXHOJIOTHSIMA, OCHOBAaHHBIMA Ha  JIOCTH)KEHHUSIX
13 XAMUYeCKOW HayKH, YTO TI03BOJIUT 00 YUarOIMMCs paCCMaTPUBATh XUMHIO
' Kak cepy cBoe Oyayiei mpodeccuoHaIbHON AeATeIbHOCTH U CZie/aTh
0CO3HAHHBIH BBIOOP XMMUH KaK MPO(UILHOTO ITpeMeTa IpH repexo/ie Ha

ypPOBeHb cpefiHero obiriero ob6pa3oBaHus

Bnasenue crcteMol XMMHUYeCKUX 3HAHUW U yMeHHUe NPUMEHSTb CUCTEMY

XUMHNYeCKUX 3H&HHI>1, KOTOpas BK/IKOYaeT.

Ba)KHEHNIIIHe XUMUUeCKUe TIOHSATHS: XUMUUECKHH 37IeMeHT, aTOM, MOJIEKY/Ia,
BEI[eCTBO, MPOCTOE U CJIOXKHOE BEI|eCTBO, OJIHOPO/HAsS U HEOJHOPO/HAs
CMeCh, OTHOCHTE/IbHBbIE aTOMHAs W MOJIEKY/IspHAasi MacChl, KOTAYECTBO
BeI[eCTBa, MOJIb, MOJIIPHAsi Macca, MOJISIPHbIA 00BEM, OKCHJ, KHC/IOTA,
”1 OCHOBaHWe, COJIb (CpefiHsisl), XUMHUeCKasi Peakiyis, Peakiui COeJUHEHMS],
' PeakKIvy Pa3/ioyKeHHsl, peakiuy 3aMellleHus, Peakiiki 00MeHa, TeryioBoi
3 ekT peakiyu, 3K30- U SHIOTEPMUUECKHE PeaKIUy, pacTBOP, MacCcoBast
JI07Is1 XMMHUUECKOTO0 3/IEMEeHTa B COeIMHEHUH, MacCoBast ZI0Jisl U MPOL[eHTHast

KOHLIEHTpaLMsl Bell[eCTBa B pacTBOpe, SiIPO aTOMa, 3JIeKTPOHHBIN CJION

aToMa, aTOMHasi opOuTanb, pajdyC aToMa, Ba/IEHTHOCTh, CTeleHb




OKUCJIeHHUsI, XUMUUeCKasi CBsi3b, 37IeKTPOOTPULIATe/IbHOCTh, TIOJISIpHas U
HeroJisipHasi KOBaJieHTHasl CBSi3b, MOHHAsi CBsI3b, MeTa/ulnyecKasl CBS3b,
KpUCTa//IMUecKass — pemiétka (aToMmHasi, WOHHas, MeTa/yThJyecKasi,
MOJIEKY/ISIDHAsA), WOH, KaTWOH, aHWOH, 3/I€KTPOJUT W HEeJIeKTPOJIUT,
9/IEKTPO/IUTHYECKast ~ /IUCCOLMAIWSA,  peaklliM  HWOHHOTO  OOMeHa,
OKUC/TUTETbHO-BOCCTaHOBUTE/TbHbIE peakiiuy, OKUC/TUTETh u
BOCCTAHOBUTEJb, OKMC/IEHUE Y BOCCTAHOB/IEHUE, 3/IEKTPO/IU3, XUMUUeCKOe
paBHOBecHe, 00OpaTHMble U HeOOpaTUMbIe PeaKiii, CKOPOCTh XUMUUYECKOU

peakiuy, Kataimsatop, IT/IK, Koppo3usi MeTasuioB, CIljlaBbl

2.2

OCHOBOIMOJ/IATalOIIMe 3aKOHbl XMMHU. 3aKOH COXPaHEHWs MaccChl,
nepuoandeckuii 3akoH [1.V1. MeHpeneeBa, 3aKOH MOCTOSIHCTBA COCTABa,

3aKOH ABOTrazipo

2.3

TeOpUU XUMUU: aTOMHO-MOJIeKY/IsIpHast Teopus, Teopus

3/1IeKTPOJIMTUYECKOU AUCCOL[Ual[U

Bnagenve ocHoBaMy XMMUYECKOM IPaMOTHOCTH, BK/TFOYAKOIIEi:

3.1

yMeHMe TIPaBU/IbHO WCII0/Ib30BaTh N3ydeHHbIe BeIleCTBa U MaTepuassbl (B
TOM UHC/ie MUHepaJbHble y700peHHs, MeTalbl U CIUIaBbl, MPOAYKTHI
repepabOTKM  TIPUPOJHBIX  WCTOYHWKOB  yI/IeBOJOposioB  (yriis,
TIPUPO/IHOTO Ta3a, He(hTH) B OBITY, Ce/TbCKOM X0351CTBE, Ha TPOU3BO/CTBE
Y TIOHMMaHWe 3HayeHWs >XUPOB, OeKOB, YIIeBOAOB [l OpraHM3Ma
YyesioBeKa; yMeHHe IPOTHO3MPOBAaTh B/IMSIHUE BelleCTB U XWMHUUYECKUX

TIPOL[ECCOB Ha OPraHU3M Ye/I0OBEKa U OKPY)KAIOIYI0 TIPUPOAHYIO CPeay

3.2

YM€HHEe HWHTErpupoBaTb XHMMHUUECKHWE€ 3HdHHWA CO 3HAHUAMH [IPYTHUX

yueOHBIX TIPeJIMETOB

3.3

Ha/IMuMe OfbiTa PabOThI C Pa3IMYHBIMUA WCTOYHUKAMU WH(GOPMALUH 110
xuMuM  (HayuHasi ¥ = HAyYHO-TIOMyJ/IsipHAsi —JiuTepaTypa, CJIOBApH,

CIPaBOYHUKH, UHTEPHET-PeCyPChI)

3.4

yMeHHe OOBEeKTMBHO OLleHMBaThb MWH(OPMALMIO O BelecTBaX, WX
TIpeBpalleHUsIX U MPaKTUYeCKOM NTPUMeHEeHNH U YMeHHe UCII0/Ib30BaTh eé

JJISL pelleHns yq86H0-H03HaBaTEJIbHLIX 3ada4

BrnageHue ocHOBaMM TOHATHIHOTO arimapaTta ¥ CUMBOJIMYECKOTO sI3bIKa
XAMUH JJIs1 COCTaBieHNs1 pOpMy/T HeOPraHUYeCKNX BeIleCTB, YpaBHEHUH
XUMUYECKUX peakiiii; 0CHOBaMU XuMuueckoi HomeHK1aTypel (IUPAC u

TPUBUATTBHOM)




YMeHre OOBSICHATH CBSI3b TIOJIOXKEeHUs1 37eMeHTa B Ilepmoanueckoit

CHUCTeMeE C UMC/IOBBIMHU XdPAKTEPUCTUKAMU CTPOEHUA dTOMOB XUMHUYECKUX

5 3/IeMeHTOB (cocTaB W 3apsifi  siipa, oOIjee UYKHCIO 3/IeKTPOHOB),
pacripeie/iecHeM 3/IEKTPOHOB 10 SHEPreTUYeCKUM YPOBHSIM aTOMOB
TIePBBIX TPEX TIEPHUO/IOB, KaTUS U KaJbIHsI
[TpencraBieHrde O MEPUOANUYECKON 3aBUCHMOCTH CBOMCTB XUMHUECKUX
3/1eMeHTOB (pafinyC aToMa, 3JIeKTPOOTPULIATEILHOCTh), TIPOCTBIX U

6 CJIO>KHBIX BEIL[eCTB OT T0JIOYKEHUS 371eMeHTOB B [leproiuueckoit cucreme
(B MasbIX TIepyo/iax U TJIaBHBIX TIOJTPYIIAX) U 3JIeKTPOHHOTO CTPOEHUS
aToMa

7 YmeHue knaccubupoBaTh:

7.1 XUMHYECKHEe 37IeMeHThI

7.2 HeopraHuuyecKue BelecTBa

7.3 XUMUUeCKHe peakiuu

8 YMeHUe onipeiesisTh:

8.1 BaJIEHTHOCTb U CTeleHb OKUC/IeHUs XUMUUeCKHX 37IeMeHTOB, 3apsifi hOHa

8. BUJ, XUMHUECKOW CBSI3M W TUIl KPUCTA/UTMYECKOW CTPYKTYpPbl B

' COeMHEeHUSIX

8.3 XapakTep CpeZibl B BOJHBIX PACTBOpaXx BelrlecTB (KMCI0T, OCHOBAHUH)

8.4 OKHCJIUTEe/Th ¥ BOCCTAHOBUTE/Ib

9 YMeHMe XxapakTepu30BaTh (hr3nuecKre U XuMuueckre CBONCTBa:
TIPOCTHIX BellecTB (KUCIOPOJ, 030H, BOJIOPO/I, TpaduT, anMas, KpeMHUH,

9.1 a3oT, gocdop, cepa, XJ0p, HATPUH, Kaluii, MarHui, KaabLUM, aTFOMUHUM,
Kese3o)
CJIOKHBIX BEINeCTB, B TOM UMCJIe WX BOJHBIX PACTBOPOB (BOZa, aMMMaK,
XJIOPOBOZOPO/, CEPOBOAOPOJ, OKCHABI U TUAPOKCUAbI MeTa/uioB |-11A

92 rpym, amomunust, meau (1), nunka, >kenesa (11 u 1), okcuap! yriepoza

' (I u 1V), xpemuus (1V), azota u docdopa (Il u V), ceprt (IV u VI),

CepHHUCTasi, CepHasi, a30TUCTas, a30THas, ¢ocdopHas, yrojbHas,
KpPeMHUeBast KUC/IOTa U UX COJIH)
TIPOTHO3UPOBATh ¥ XapaKTePHU30BaTh CBOWCTBA BEIIeCTB B 3aBUCUMOCTH OT

93 WX COCTaBa W CTPOEHUS, TIPUMEHeHHe BeIeCTB B 3aBUCHUMOCTH OT HUX

CBOWCTB, BO3MOKHOCTb TPOTEKaHUs] XWMHYECKUX IIpeBpallleHuil B

Pa3/IMUYHBbIX YCJIOBUAX




YMeHue cOCTaB/ATb MOJIEKY/ISIPHbIE U MOHHbIE YpaBHEHUSI peakliii, B TOM

10
qucse:
10.1 peakiuii HOoHHOTO 0OMeHa
10.2 OKUCJINTeIbHO-BOCCTAHOBUTEIBHBIX PeaKLni
103 WIJTFOCTPUPYIOLUX XUMHYeCKHe CBOWCTBA M3YUeHHBIX KaccoB (Tpyri)
' HEOpraHWYecKuX BeljecTB
10.4 MO/TBEPXK/AIOLUX FeHeTUUeCKYI0 B3aUMOCBSI3b MeXKy HUMU
11 YMeHHe BBIUUC/ATh (IPOBOJUTH PACUETHI):
111 OTHOCHUTE/TbHYIO MOJIEKY/ISIPHYIO ¥ MOJISIPHYIO MacCChl BEI[eCTB, MaCCOBYIO
' JI0JIF0 XUMHUECKOT0 3/1eMeHTa B COeJUHeHUH
11.2 MacCOBYIO JI0JI0 BelljeCTBa B PacTBOPE,
11.3 KOJIMUEeCTBO BeIeCTBa U ero MacCy, 00beM ra3os
114 T10 ypaBHEHUSIM XMMUUYECKUX peakLii U HaXOJUTh KOJIMUeCTBO Bell[eCTBa,
' 00BEM 1 MacCy peareHTOB WM TTPOJYKTOB PeaKLIuH
12 Bnagenue (3HaHHe OCHOB):
OCHOBHBIMH MeTOZAMH HAay4yHOTO T03HaHWs (Hab/rofeHue, W3MepeHwue,
191 SKCIIEPUMEHT, MOZeMPOBaHKe) TIPY M3y4eHUH BeIeCTB W XUMUYeCKUX
' sIBJIEHWH; yMeHHe C(hOPMYyIMpPOBaTh MpoO/ieMy U TIPeIOKUTh MyTH eé
peleHust
12 6e3omacHoOl pabOThl C XMMUUYECKMMHU BeIlleCTBaMH, XMMUUECKOU TIOCY/J0U
' 1 1abopaTtopHBIM 000pyAOBaHHEM
npaBWwiIamM# 0Oe30macHOro oOpailjeHus C BeleCTBaMH, UCTIOb3yeMbIMU B
TIOBCE/IHEBHOM JKM3HM, TIpaBUIaMH{ TIOBe/leHUs B IiefsX cOepeskeHUst
12.3 3I0POBbSI M OKpY)XKarllled IIPUPOJHOM CpeAbl, IIOHKMMaHue BpeJa
(omacHoCTH) BO3/1€HCTBYS Ha KMBbIe OPTaHMU3MBbI OTIpeZie/IEHHBIX BEII[eCTB,
CII0COO0B YMeHbILIeHHS U TPeJOTBPAILleHHsI UX BPeAHOTO BO3/IeHCTBHUS
13 Hanuune npakTWYecKWX HaBLIKOB IJIaHUPOBaHUS W OCYIeCTBIEHHS
C/IeAYIOIIMX XUMUUeCKUX SKCTIepUMEHTOB:
M3yueHHe U onvcaHve (U3MUYeCKHX CBOMCTB BeIleCTB, 03HAKOMJIEHUEe C
131 ¢u3MYeCKUMH U XMMUYECKHMMU SIBJIEHUSIMU; OIBIThI, WUTIOCTPUPYHOILHe
NIPU3HAKU NTPOTEKaHUsI XUMHUYECKUX peakLvii
13.2 n3yueHue CriocoOOB pasziesieHus cMecei




13.3

noJiydeHre KrMcjaopo/jia U ru3yueHue ero CBOJCTB, rnoJjydyeHve Boopoaa U
H3ydyeHue ero CBOMCTB, MojsiydyeHuve YyrjIeKMC/I0ro ra3a v HM3ydyeHue ero

CBOIICTB, rnojsiyueHre aMMHdKa U U3ydeHre ero CBOMCTB

13.4

MPUTOTOB/IEHWE PAacTBOPOB C  OMNpeJe/éHHOM MacCOBOW  Jlo/eun

PacTBOPEHHOIO BelljecTBa

135

TIpUMeHeHre WH/IMKaTOPOB (JlakMyca, MeTH/Iopawka u (eHomndranenHa)

[J1s1 oTIpe/ieqieHNs1 XapakTepa Cpe/ibl B paCTBOpax KUCJIOT U 1e/iouei

13.6

WCC/IeIoBaHME Y OMNMCaHWe CBOWMCTB HEOPraHWYeCKUX BeLeCTB pasMyuHbIX
K/1aCCOB; M3yueHHe B3aUMOJEMCTBUSI KWUCJIOT C MeTaulaM{, OKCHJamMu
MeTa//IOB, PacTBOPUMBbIMM M HEpPacTBOPUMBIMM OCHOBaHHWSIMU, COJISIMY,
T10JlydyeHre HepacTBOPHMMBIX OCHOBAHWM; BBITECHEHME OJHOIO MeTassa
JPYrUM W13 pacTBOopa COJIM; WcCciefoBaHHMe aM(OTepHbIX CBOWCTB

TU/IPOKCU/IOB aJIFOMUHUS U LIMHKA

13.7

pellleHre 3KCIIepUMEeHTa/IbHbIX 3ajau 10 TeMaM: «OCHOBHBbIE KJ/laCChl
HEOPraHUUeCKUX COeJUHEeHUW», «DJIeKTPOJUTHUYeCKass AUCCOLIALUA»;
«BakHelmme HeMeTas/ulbl M UX COeJMHeHUs», «Ba)kHellllrie MeTa/libl U

WX COeJIMHEeHUs»

13.8

XUMHUECKHe IKCITePUMEHThI, WUTIOCTPUPYIOIIe TPU3HAKKA TPOTeKaHUs
peaxivii HOHHOrO 0OMeHa; KaueCTBEHHbIe PeaKIMH Ha MPUCYTCTBYIOIIHe
B BOJHBIX pacTBOpaxX HOHbBI. XJIOpHJ-, OpOMHA-, HOAWA-, Cyabdar-,
docdar-, kKapboOHAT-, CUIMKAT-AaHHOHBI, THUAPOKCH/-MOHBI, KaTHOHBI
aMMOHMSI, MarHus, Ka/IbLys, a/TFOMUAHUSA, XKeste3a (2+) v kenesa (3+), meau

(2+), nuHKa

14

YMeHue:

141

NpeJCTaBAsATh  pe3yabTaThl  3KCIleprMeHTa B  (opMe  BbIBOJIOB,
[I0Ka3aTeynbCTB, TpPapuUKOB W TAOMUI] W BBISB/AATH SMIIMPHUECKHE

3dKOHOMEPHOCTH

14.2

yCTaHAB/IMBaTh CBSI3W MeX/Ay peasbHO HabmoaeMbIMH XUMUYeCKUMU
SIB/IEHUSIMM M TIpOlleccaMy, MPOUCXOASLMMUA B Makpo- U MHUKPOMHUDE,

00BSICHATH IPUYMHBI MHOTO00OpAa3usi BeleCTB




IMEPEYEHDB 3JIEMEHTOB COAEPXAHNA, ITIPOBEPAEMBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE I10 XM

Kop

TTpoBepsieMEIii 3/IeMEHT COZeP KaHUS

1

HEPBOHaanIbHI)Ie XHUMHnUyecCcKue roHsATUusAa

11

Yuctsle BemjectBa u cMecu. CriocoObI pasziesieHus: cMecei

1.2

ATOMBI U MOJIEKYJIBI. Xumunueckue 31eMeHTbl. CHUMBOJ/IbI XUMUUYECKUX 3/IEMEHTOB.

HpOCTbIE " CJIOXKHBIE BelleCTBa.

1.3

Xumunueckasi (popmyna. BaseHTHOCTb aTOMOB XUMHUUeCKUX 3/ieMeHTOB. CTereHb

OKHC/IeHUud

1.4

3aKOH TIOCTOSIHCTBA COCTaBa BellecTB. OTHocuTe/nbHas aTOMHasg Macca.
OTHOCUTeLHas MOJIEKYJ/IApHaA MaccCa. MaccoBas A0JId XUMHWYEeCKOI'O 3J/IeMeHTa B

CoeIluHeHUU

1.5

KomuuectBo BemectBa. Mosb. MosisipHasi Macca. MonsipHbiii 00bEM  Ta30B.

B3auMoCBs3b KOTMUECTBA, MacChl ¥ UMC/Ia CTPYKTYPHBIX €IMHUL] BelljeCTBa

1.6

du3nyeckre U XMMruYeckue siBjieHusl. X¥MUuecKas peakLjys U eé rpr3Haku. 3aKOH

COXpaHEHHs MACChI BEIIEeCTB. XyUMUuueckue YPaBHEHHA

[Teprouuecknii 3akoH U Ilepyuoanueckas cucreMa XUMAYeCKUX 31eMeHTOB [I.U.

MenpgesneeBa. CTpoeHUe aTOMOB

2.1

ITeproguuecknii 3akoH. [leproguueckass cucrtemMa XMMUYeCKUX 3yemeHTOB [I.1.
MenpeneeBa. Ilepuogel v rpymmnbl. @U3WUECKUM CMBIC/ MOPSAKOBOTO HOMeEpAa,

HOMEpOB Mepuo/ia U TPyINIbl 3/1leMeHTa

2.2

Ctpoenue atomoB. CocrtaB aTOMHbIX sfep. M3orTorbl. DeKTpoHbl. CTpoeHue
3/IEKTPOHHBIX ~ 000/0ueKk aromMoB TepBbIXx 20 XWMHUECKUX 3JIEMEHTOB

[Tepnopnueckoy cucrems! [1.11. Mengeneesa

2.3

3aKOHOMEPHOCTU B U3MEHEHHMU CBOWCTB XMMUYECKHUX 3/IeMEHTOB MepBbIX TPEX
MepuoJioB, Kamusi, Kaablus (paguyca aToMOB, 3JIeKTPOOTPHULIATEBHOCTH,
MeTaJJIMueCKUX ¥ HeMeTal/TMYeCKUX CBOMCTB) U X COeAMHEHNH B COOTBETCTBUH C

I10JI0O’KeHHEeM 3J/IeMeHTOB B HepI/IO,Z[I/II—IECKOf/i CHUCTeME U CTPOEHHWEM UX aTOMOB

CtpoeHue BelljecTBa

3.1

Xumudeckasi CBsi3b. KoBaseHTHast (MosissipHasi ¥ HETIOJSIPHAsi)  CBSI3b.
O/eKTPOOTPULIATe/IbBHOCTh ~ XMMHWUECKUX  371eMeHTOB. VoHHast  CBfI3b.

Metanmueckas CBI3b




Tumbl KpPUCTA/UTMUECKUX  PEIIETOK (aTOMHasi, HWOHHAsl, MeTa/TMuecKas),

3.2 | 3aBUCUMMOCTb CBOWCTB Bell[eCTBa OT TWIA KPUCTa/JIMUeCKOW peléTKu U BHJA
XUMHYECKOU CBSI3U
A BaxkHelilive mnpeAcTaBUTeM HeOPraHUUECKWX BelecTB. HemeTamnbl U UX
coevHeHUs1. MeTasuibl U UX COeIMHeHHs
Knaccudukanss ¥ HOMeHK/IaTypa HeOpraHMUecKuX COe[MHEHUH. OKCHJOB
(comeobpasytoriye: 0OCHOBHbIE, KHCIOTHBIE, aM(pOTepHbIe) U Hecoeobpasyroiiue;
4.1 | ocHOBaHMH (urénmoun U HepaCTBOPHUMbIe OCHOBAHUsI); KUCJIOT
(kuc/opo/icoziepkaiiie U 6eCKUC/IOPO/IHbIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE);
cosieii (CpeiHUX U KUCITBIX)
42 dusrueckre U XUMUUECKHe CBOMCTBA MPOCTHIX BellleCTB-HeMeTa/lJIoB: BOJOPO/a,
" | x/10pa, KUCIOpO/a, Cepbl, a30Ta, (ocdopa, yriaeposa, KpeMHHs
dusnueckue M XUMHUUECKHEe CBOWCTBA TPOCTBIX BeleCTB-MeTalIoB. JIUTHS,
4.3 | HaTpus, Kanus, MarHusi U KasblLys, aJFOMUHUS, >Kese3a. D/1eKTPOXUMUYeCKU psif
HarpsbKeHU MeTaslioB
w dusrueckue M XUMHUUeCKHe CBONCTBA BOJOPO/HBIX COeJUHEHUMN HeMeTaslIoB:
" | XJI0POBOZIOPOJA, CEPOBOAOPO/A, AMMHAKA
dusnueckue W XUMHUECKHe CBOWMCTBAa OKcuzoB HeMetamnoB: cepwel (1V, VI),
4.5 | azota(ll, 1V, V), docdopa(lll, V), yraepoaa(ll, 1V), kpemuus(l1V). ITonyuerue
OKCH/IOB HEMeTasl/ioB
46 Xumnueckuve cBoctBa OKcuzioB: MeTa/uioB |A-IIIA rpymm, 1wnka, meau(ll) u
| xene3a(ll, 11). TToayueHHe OKCH/IOB METa/IOB
XWMHJecKre CBOWCTBA OCHOBaHWK W aM(OTepHBIX THAPOKCHAOB (Ha Ipumepe
4.7 | TMIPOKCU/IOB aTFOMUHUS, JKesle3a, IMHKa). [ToyueHre ocHOBaHUM M aM(OTePHBIX
T'U/IPOKCH/IOB
OO6mue XUMHUYeCKWe CBOWCTBA KHCJIOT: XJIOPOBOJOPOJHOM, CEepPOBOZOPOJHOM,
48 CepHUCTOM, CepHOH, a30THOM, (HochopHOU, KpeMHUEeBOW, yroyibHOW. Ocobble
| xumuueckie CBoiicTBa KOHL|eHTPMPDOBAHHOM CEepHOW U a30THOW KHCJIOT.
[Tonyyenue KucaoT
4.9 | OOme xMMHUUYECKHe CBOMCTBA CpefiHUX coJield. [TosyueHue cosieit
410 [Tosnyyenue, cobupaHue, pacro3HaBaHWe BOZOPOZA, KHC/IOPO/a, aMMHaKa,
' YIJIEKACIIOTO Ta3a B 1abopaTopuu
411 [TosiyueHre amMMHaKa, CEPHOW W a30THOW KUC/IOT B TIPOMBIILIeHHOCTH. OO1ue

CIT0COOBI MoJiyueHus MeTaJ/1/I0B




412

I'eHeTHuecKas CBS3b MeX1y K/1aCCaMH HeOopraHruueCKux COE,E[I/IHEHI/II\/’I

XUmuryeckKue peakjuu

5.1

Knaccudukaius XuMuuecKux peakijuii Mo pa3inyHbIM TpH3HAKaM: M0 YUCTY U
COCTaBy YUYaCTBYIOIIMX B peaki[uu BelecTB, IO TeryioBoMy 3ddeKTy, Tio

W3MEHEHHIO CTeleHel OKUCIEHUSI XMMUUYEeCKUX 3JIEMEHTOB

5.2

TernoBoi 3peKT XUMUUeCKOU peakljiy, TePMOXMMUUECKHe ypaBHeHUs. DK30- U

SHJ0TepMUYECKHe peaklivi. TepMoxUMuyecKre YypaBHeHuUs!

5.3

OKHCIUTeTbHOBOCCTAHOBUTE/IbHBIE peakiuy. OKUCIUTeM W BOCCTaHOBUTEIU.
[Mpomieccbl  OKWC/IEHWST W BOCCTAQHOBJIEHWs.  JJEeKTPOHHBIA  OanaHC

OKHC/IUTEIbHOBOCCTAHOBUTE/IHLHOM peaklrn

5.4

Teopusi 3/1eKTPOMUTHUECKON gucconyanuy. KaTroHbl, aHMOHBI. DJIEKTPOJIUTHI U

HE3J/IEKTPOJIUTEL. CubHBIE U C/1a0bIe 3JIGKTPOJIUTEL. CreneHb Aucconranymn

5.5

Peakiuy MOHHOTO OOMeHa. YC/IOBHMS TIPOTEKaHHsl PeakiWii WOHHOTO oOMeHa,

TI0JIHbIE U COKpAIl|éHHble MOHHbIEe YDaBHEHUs peakL{ui

Xumus U OKpyxKarollas cpefia

6.1

BemectBa ¥ Marepuanbl B TIOBCEJHEBHOW JKM3HM uesioBeka. besomacHoe
WCII0/Tb30BaHME BelleCTB M XMMHUYeCKHX peakiuii B 1aboparopuu u ObiTy. IlepBast

IMOMOIIb IMPU XUMHUUYECKHX 0’KOrdX U OTpaBJ/IEHUAX

6.2

XuMuueckoe 3arpsisHeHHe OKpY»Karollel cpe/ibl (KUCIOTHBIE ZI0XK/IH, 3arpsisHeHHe
TOUBBI, BO3/yXa W BOZOEMOB), CMoOCoOBbI ero mpeAoTBpaiieHust I[lpesgenbHast
poryctuMasi  KoHijeHTparst  BemjectB  ([TJK). Ponp xuMuu B pellieHUA
9KOIOTUYeCKHuX TipobieM. YcuneHne TapHUKOBOTO 3(ddekra, paspymieHue

030HOBOI'O C/104

6.3

[TpumeHeHwMe cepbl, a30Ta, hocdopa, yriaepoa, KpeMHHUS U UX COZIMHEHUH B OBITY,
Me/IUI[iHe, TIPOMBIIIIEHHOCTH U CeJTbCKOM XO03sHcTBe. [IpuMeHeHHe MeTalioB U
CrU1aBoB (CTajib, UYTYH, /AOPAIFOMUHUM, OpOH3a) B OBITY U TIPOMBIIILJIEHHOCTH WX
coeauHeHui. [ToHATHE O KOPPO3WUU METAJIOB, OCHOBHBIE CIIOCOOBI 3all[UTHI UX OT

KOPpO3uH

6.4

[TpyposHbIe WCTOUHWKUA YI/1eBOJOPOAOB (yrosb, TPHUPOAHBIA Tra3, He(Tb),

MIPO/IYKTHI X TiepepaboTKy (6eH31H), MX POJIb B OBITY U TIPOMBIIIIEHHOCTH

6.5

[TepBoHaua/IbHBIE TIOHSATUS OO OPraHUYECKWX BEIeCTBaX KaK O COeJUHEHHSX
yriepoza (MeTaH, 3TaH, 3THIEH, alleTHU/IeH, 3TaHOJ, TJIMLEPUH, YKCYCHas KUC/IOTa).
[MToHsiTHE 0 OMOJIOTMYeCKH BaXKHBIX BEINECTBAaX: >KUpaX, Oe/Kax, yrjaeBojax — U UX

POJIM B )KM3HU YeJI0OBEKa




PacuéTnr:

7.1 | no dopMynam XUMUUECKUX COeIMHEHUN
7.2 | maccel (MacCOBOM) 10/ PaCTBOPEHHOTO BeI[eCTBA B PaCTBOPE
7.3 | 10 XUMHUYECKUM YpPaBHEHUSIM




YUYEBHO-METOIUYECKOE OBECITEUEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI [T YYEHUKA

METOOUYECKUE MATEPUAJTBI [JT YUUTEIIA

VOPOBBIE OFPA30OBATEJIBHBIE PECYPCBI M PECYPChI CETU UHTEPHET
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