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INIOACHUTEJ/IBHASA 3AIINCKA

[TporpaMMa Mo XMMHM Ha ypOBHE OCHOBHOTrO o01ero o6pa3oBaHUs
COCTaB/ieHa HAa OCHOBe TpeOOBaHMI K pe3y/ibTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTe/lbHOM  TIPOrpaMMbl ~ OCHOBHOTO  0OIIero obpa3oBaHusl,
npeactaBieHHbIx B PT'OC OO0, a Takke Ha OCHOBe (efepaabHOM paboueii
MIPOrpaMMbl BOCIUTAaHUSI M C YYETOM KOHLEMIMM TperofiaBaHusl yueOHOro
npeagmera «XuMusi» B 00Opa3oBaTe/lbHbIX  OpraHu3alUsaXx PoccuicKou
Desepanyu.

ITporpaMMa Mo XUMHH Q€T Mpe/CTaBleHUe O Le/sgX, O0Ield CTpaTeruu
00yueHus1, BOCIIUTAHUSI W Pa3BUTUS OOYYAIOIUXCS CpPeACTBaMHU yueOHOro
npeaMeTa,  yCTaHaB/IMBaeT  00si3aTe/lbHOe  MpEJMETHOe  COZIepXKaHue,
TpeyCMaTpUBaeT paclipe/ie/ieHHe ero Mo KjaccaM W CTPYKTYpHPOBaHHE TI0
pa3jieslaM M TeMaM IPOrpaMMbl 10 XHUMHH, OIpejie/isieT KOJUUeCTBeHHble U
KaueCTBEeHHbIE XapaKTepUCTUKU CoZiep>KaHus, PEKOMEH/TyeMYHO
10C/IeOBAaTe/IbHOCTh M3YUYeHUsT XUMHU C YyUY6TOM MEXIIPeAMETHBIX U
BHYTPUIPEJMETHBIX CBsi3el, JIOTUKM Yy4yeOHOro Tmpollecca, BO3PaCTHBIX
ocobeHHOCTel 00ydJaromUXcsi, OmpejenseT BO3MOXKHOCTH TpeAMeTa Ais
peanu3aiyy TpeboBaHU K pe3ybTaTaM OCBOEHUsI OCHOBHOM 0Opa3oBaTebHON
MporpaMMbl Ha YPOBHe OCHOBHOTO 0011jero o0pa3oBaHus, a Takke TpeboBaHUMH
K pe3y/ibTaTaM OOyueHUs] XMMHM Ha YpPOBHe liefied W3yueHusl TpeaMmera U
OCHOBHBIX BH/IOB YyueOHO-TIO3HaBaTe/bHOM JeSITe/IbHOCTH O00YyuaroIerocs o
OCBOEHHIO YUeOHOTO CO/IepyKaHusl.

3HaHWe XWMHU CJIY)KUT OCHOBOW /i1 (hOPMHUPOBAHUS MUPOBO33PEHMS
00yuaroIerocs, ero rpeCTaB/JeHUH 0 MaTepUAIbHOM €JIMHCTBE MUPA, BaXKHYHO
pO/ib UrparoT (OpMHUpPyeMble XUMHeEH TTPeCTaB/IeHUs] O B3aUMOIIPEBPAIlleHUsX
SHEpPryuy ¥ 00 SBOJIIOIMM BEIIECTB B MPHUPO/IE, O MyTsSX pelleHus r100aabHbIX
1po0JsieM yCTOWUYMBOTO Pa3BUTHS Ue/I0OBeUeCTBa — ChIPhEBOM, SHEPreTHUYeCKOow,
TMIHIIEBOM W 5K0JIOTMUeCKoi 6e301acHOCTH, IpobJjieM 3/[paBOOXPaHEHMS.

N3yueHue X¥umuu:

CIIOCOOCTBYET — peasM3allid  BO3MOXKHOCTeH [/Id  CAMOPAa3BUTHSI U
(dbopMHpOBaHUsl KYJIbTYPbl JIMUHOCTH, €€ o0meld U  (YHKLIMOHAIBHON
IPaMOTHOCTH;

BHOCHUT BKJ/1a/] B (hOPMHPOBaHWE MbIIIIEHUS] Y TBOPUECKUX CHIOCOOHOCTEH
00yYaloIMXCs, HABLIKOB WX CaMOCTOSITeJIbHON yueOHOH JiesITe/IbHOCTH,
9KCIIepUMEHTA/IbHbIX W HCC/Ie[I0BAaTe/IbCKUX YMEHUM, HeOOXOAMMBbIX KakK B
TIOBCEJHEBHOM >KHU3HH, TaK U B MPO(eCCHOHAbHOM [1eSITe/TbHOCTH;

3HAaKOMHUT CO Crernu(UKONd HAayYyHOTO MBILIJIEHUS, 3aK/1a/IbIBAeT OCHOBBI
I[eJIOCTHOTO  B3r/Isil]a HA €JUHCTBO TMPHUPOJALI W  UeJIOBeKa, SIB/SEeTCS
OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHWUMU €CTECTBEHHO-HAYUHON IPaMOTHOCTH
00yuaroIuXcs;

CrocoOCTBYEeT (JOPMUPOBAHUIO 1[EHHOCTHOTO OTHOIIEHUs K eCTeCTBEHHO-
HayuyHbIM 3HAHWUSAM, K TIPUPOZle, K UEJ0BEKy, BHOCUT CBOW BK/IaJ B
9K0JIOTUYECKOe 0Opa3oBaHue 00yUaroIuXCsl.

JTaHHBIE HaMpaB/IeHUs] B 00yUeHUH XUMHU 00eCrieunBaroTCs Crieriudukoi
coZiep>kaHusi  yueOHOTro TIpeMeTa, KOTOPBIA SIBSIETCS  Tearoruuecky
a/IaNTUPOBAHHBLIM OTpakeHWeM 0a30BOM HayKH XMMHUU Ha OIpeJe/IEHHOM 3Tarie
€€ pa3sBUTHS.

Kypc X¥MMUU Ha ypOBHE OCHOBHOTO 00Ijero o6pa30BaHUsi OPHEHTHUPOBAH
Ha OCBOEHHE OOyYarolUMMCSA CUCTEeMbI TePBOHAYA/bHBIX TTOHATUN XUMHH,



OCHOB HeOpraHh4YeCKOW XHMUU U HEKOTOPBIX OT/e/IbHbIX 3HAUMMbIX MOHATHI
OpraHu4yeCcKou XUMUH.

CTpyKTypa cofiepKaHus MporpaMMbl 110 XUMUU c(hOPMUPOBAHA Ha OCHOBE
CUCTeMHOrO ToAxo/a K eé uzyueHuto. Cojiep>kaHue CK/IaJbIBaeTCsi U3 CUCTEMbI
MOHATUN O XUMMUECKOM »3jieMeHTe U BellleCTBe M CUCTeMbl TOHSTUM O
XUMHUeCKol peakid. ObGe 3TH CHUCTeMbI CTPYKTYPHO OpPraHW30BaHBI I10
TIPUHIUITY T10C/e/I0BAaTe/IbHOTO PAa3BUTHS 3HAHUM HAa OCHOBE TeOpPeTUUYEeCKHUX
Tripe/iCTaB/IeHU pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJ/IIPHOTO YueHHsl KaKk OCHOBbI BCEI'0 eCTeCTBO3HAHUS;

— Ilepuoguueckoro 3akoHa [I. M. MeHpeneeBa Kak OCHOBHOI'O 3aKOHa
XHUMUU;

— YyueHHsl O CTPOEHUU aTOMa U XUMUYeCKOU CBsI3Y;

— TIpeficTaB/eHUM 00 3eKTPOMTUUECKON [MCCOI[MAI[UM BeI|eCTB B
pacTBOpax.

TeopeTrueckve 3HaHUSI pacCMaTpPUBAIOTCS HA OCHOBE SMITUPHUYECKU
MO/TyYeHHbIX U OCMBIC/IEHHBIX (DAKTOB, PA3BUBAIOTCS MOC/Ae[0BATe/IbHO OT
OJHOTO ypPOBHS K [DYrOMY, BBINOMHAS (YHKUMA OOBSICHEHUS U
MPOTHO3MPOBaHUsI CBOWMCTB, CTPOEHUS W BO3MOXKHOCTeM MPaKTUUeCKOro
TpUMeHeHUs1 1 TI0/yYeHUst U3ydyaeMbixX BeIlleCTB.

OcBoeHre TmpOTrpaMMbl TI0 XWMHW CrHOCOOCTBYyeT (HOpPMUPOBAHUIO
Mpe/JCTaB/JIeHUs] O XUMHUUECKOW COCTaBJISIIOIIEM HAyYHOM KapTWUHBI MHpa B
JIOTHKe eé CUCTeMHOU TTPUPO/ibl, 1IEHHOCTHOT'O OTHOIIIEHUS] K HAYyUHOMY 3HaHUIO
Y MeTo/laM M03HaHus B Hayke. V3yueHre XUMUM TIPOUCXOJUT C TIPUBJIeUeHUEM
3HaHUU W3 paHee H3yYeHHBbIX YyueOHbIX TipeaMeToB: «OKPYKaroIuii MHUD»,
«buonorus. 5—7 Knaccbl» U «PU3MKa. 7 KIace».

[Mpy u3yueHWM XUMHUH TPOUCXOAUT (HOPMUPOBAHUE 3HAaHWUW OCHOB
XUMMUECKOW HaykKu KaK o007acTd  COBPEMEHHOTO  eCTeCTBO3HAHUS,
MpaKTUYeCKON [esTeJIbHOCTA 4YejioBeKa U KaK OJHOr0 W3 KOMIIOHEHTOB
MHUDPOBOM Ky/JbTYpbl. 3afiaua y4eOHOrO TipeiMeTa COCTOMT B (HhOPMHUPOBAHUU
CHUCTeMbl XMMMUYECKUX 3HAHUM — BaKHEMIIUX (paKTOB, TOHSTHM, 3aKOHOB U
TEOPeTUUECKUX TIOJIO’KeHUH, [JOCTYIHBIX 00006II[eHr MUPOBO33PeHUeCKOTo
XapakTepa, si3blka HayKW, B MPUOOIIeHNN K HayuyHbIM MeTOZaM IT03HaHUs TIPU
M3yueHUU BeleCTB U XUMHYEeCKUX peakiuii, B ()OpMUPOBaHWK U PA3BUTUU
MO3HaBaTe/NIbHbBIX YMEHWM U WX TMpPUMeHeHWM B yuyeOHO-TI03HaBaTeNbHOW U
yueOHO-HCCIeJOBaTe/TbCKON  [IesiTeTbHOCTH, OCBOEHUHW TIpaBU/ 0e30MacHOro
oOpalljeHust C Bell[eCTBaMH B TIOBCeJHEBHOM JKU3HHU.

[Mlpy wu3yyeHMM XWUMUU Ha YPOBHe OCHOBHOTO o00miero o6pa3oBaHUs
Ba)KHOe 3HaueHHe NMpUoOpesy Takue 1ie/H, Kak:

— ¢dopMUpOBaHHEe HWHTE/JIEKTya/lbHO Pa3BUTON JIMUHOCTH, TOTOBOM K
camMo0bpa3oBaHUI0, COTPYAHUUYECTBY, CAMOCTOSATETbHOMY TIPUHSTUIO PellleHuH,
criocobHOM a/[anTUPOBATHCS K OBICTPO MEHSFOIIUMCS YCJIOBHUSIM >KU3HH;

— HarpaB/eHHOCTh, O0O0yueHHsI Ha CHCTeMaTh4yeckoe IPHOOITeHMe
00yuaroImxcs K CaMOCTOSITe/TbHOW TT03HABaTe/IbHOUM [IesiTe/IbHOCTH, HayUHBIM
MeTO/]aM TI03HaHUsI, (POPMHUPYIOIIMM MOTHBAI[MIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUU;

—  obecrieueHre  YCIOBUM,  CIIOCOOCTBYIOIIMX  TPHUOOPETEHHIO
O0OyuaroIMMHCS  OIbITa  pa3HOOOpa3HOW  [eATeNbHOCTH, TO3HAaHUA U
CaMOIT03HaHMSI, K/IFOUEBBIX HABLIKOB (K/IHOUEBBIX KOMIIETEHLIUM), WMEeIOIUX
yHUBepCca/bHOe 3HaueHue [i7isi pa3/IMuHbIX BU/IOB JiesiTe/TbHOCTY;

— dopmupoBanue o01ied GyHKI[MOHAJBHOM UM eCTeCTBeHHO-HayyHOU
rPaMOTHOCTH, B TOM UHC/Je YMEHWM OOBbSCHATb U OlLIEHWBaTh SIBJIEHUS



OKpY»Kaloll[ero MUpa, UCIMO/b3ysl 3HAHUSI U OIbIT, TI0/lydeHHbIe MPU U3yUeHUuu
XUMHH, TIDUMEHSITh WX TIpU pellleHnd npobsieM B TOBCeAHEBHOW >KA3HU U
TPY/IOBOM1 /leITe/IbHOCTH;

— ¢opMupoBaHre y 0O0yuaroluXxcs TIyMaHUCTAUYECKHUX OTHOIIEHWH,
MOHUMAaHUS 1[€HHOCTU XWUMHWUECKUX 3HaHWM [/ BBIPAOOTKH 3KOJIOTUYECKU
1jesiecooOpa3HOro ToBeZieHUss B ObITY W TPY/AOBOM [eATeMbHOCTH B IIeJIsAX
COXpaHEeHUs CBOEro 3ZI0POBbsS M OKPY>Karoll|er TTPUPOIHOW Cpe/ibl;

— pa3BUTHE MOTHBAI[UM K 00yueHHIO, CIIOCOOHOCTeH K CaMOKOHTPOJIIO U
CAMOBOCTIMTAHUIO Ha OCHOBe YCBOEHUs OOIIeuesioBeUyecKuX I1eHHOCTeM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpy Tipoduiss U HarmpaBIeHHOCTH
Ja/ibHeIero ooyJyeHusl.

OOi1jee 4YMCIO YacoOB, OTBEAEHHBIX /i W3y4YeHUs XUMHUH Ha YPOBHe
OCHOBHOTO 0011jero o6pa3oBanus, cocTaBsieT 136 yacoB: B 8 kyacce — 68 uacoB
(2 yaca B Hezlent0), B 9 Kiacce — 68 uacoB (2 yaca B HeZie/io).



COJEPXAHUE OBbYUEHUSA

8 K/IACC

IlepBoHaua/ibHbIEe XMMUYECKUE TOHATHSA

[Ipegmet xumuu. Posib XMMUM B )KU3HU YesloBeKa. XUMUA B CUCTeMe HayK.
Tena v BemjectBa. dusnMueckue CBOUCTBA BeIECTB. ArperaTHOe COCTOSTHHE
BellecTB. [IoHsiITHE O MeTOJax MO3HaHUSA B XMMHU. YHCThIe BellleCTBa U CMECH.
Crioco0bl pa3ziesieHnst CMeCeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUe 37eMeHTbl. CHUMBOJIbI XHMHUUYECKHUX
571emMeHTOB. [IpocThie U C/I0XKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIDHOE YUYeHue.

Xumuueckasi ¢opmysia. BajeHTHOCTL aTOMOB XUMHWYECKHX 3/71eMEeHTOB.
3aKOH TIOCTOSIHCTBA COcCTaBa BelecTB. OTHOcCHTe/bHAasi aTOMHasi Macca.
OTHOCHUTe/IbHAs MOJIEKY/IsIpHast Macca. MaccoBast A0/ XUMUYEeCKOro 3/1eMeHTa
B COeJIMHEHUH.

KomuuectBo BerectBa. Mok, MosigpHags Macca.  B3auMocBs3b
KOJINUeCTBa, MacChl M UWC/Ia CTPYKTYPHBIX €[WHML] BelecTBa. PacuéTel Mo
dbopMyaM XUMUUECKUX COeZIMHEHU.

du3nueckie W XUMUUeCKUe SBJeHUs. XUMUUecKass peakuus U eé
MpU3HAaKU. 3aKOH COXPAHEHWsT MacChl BellecTB. XUMUYECKUEe ypaBHEHUS.
Krnaccudukalys XuMruuyecKrx peakijuii (CoeJuHeHus1, pa3/ioyKeHus1, 3aMellleHus,
obMeHa).

Xumuueckutl IKcnepumeHm:

3HAaKOMCTBO C XMMHUeCKOH TOCy/I0H, MpaBuiaMu paboTel B abopaTopuu
U mpuémMamu obpaiijeHus ¢ jgabopaTopHbIM 000pyJOBaHWEM, H3yueHHe WU
orvcaHue (U3MUECKUX CBOMCTB 00pa3i[OB HEOpPraHWYeCKHWX BeIIecTB,
HabO/moieHre (u3nueckux (TUiaB/ieHHe BOCKA, TasiHUE JTb/la, paCTUpaHue caxapa
B CTYIKe, KUMEHVWe W KOHJEHCalys BOJbl) U XUMHUUECKUX (TOpeHue CBeuu,
TNpOKa/MBaHWe Me/JHOM MPOBOIOKM, B3aUMO/EHCTBME Mesia C KHC/IOTOH)
SIBJIeHUH, HAO/MIO/|eHWe W OIMCAHWe TPU3HAKOB TIPOTEKAHUSA XUMHUUYECKHMX
peakiyii (pa3nokeHre caxapa, B3aMOJEHCTBHE CePHOH KHUC/IOTBI C X/IOPHAOM
Oapusi, pa3noxxeHue rugpokcuga Meau (II) rmpu HarpeBaHWH, B3aUMOZEMCTBUE
)keqe3a ¢ pactBopoM cosid Meau (1), uayuenue criocoboB pa3ziesieHus: CMeceid: ¢
MOMOIIbI0 ~ MarHurta,  (GUIbTPOBaHWe,  BbillapUBaHWe,  JTUCTUJUISLIUS,
xpomaTtorpadus, TIpoBe/ieHHe OUMCTKA TIOBapeHHOW CoJid, HaOmofeHue |
OMMCaHve pe3y/JbTaTOB TMPOBEJEHUS] OIbITa, WIIOCTPUPYIOLIEr0 3aKOH
COXpaHeHUsI MacCChl, CO3JjaHre MOJe/ier MOJIEKY/ (1LIapOCTeP>KHEBBIX).

BakHeliue npe/iCTaBUTe/ I HEOPraHNUYeCKHX BellecTB

Bo3nyx — cmech rasoB. CoctaB Bo3zyxa. Kucnopog — s/eMeHT U rpocToe
BelllecTBO. HaxoxxzieHuWe KUC/IOpoJia B TpUpPOJe, (pusrnueckde U XUMUUYECKUe
cBoiictBa (peakiuu ropeHusi). Okcuzpbl. IlpumeHenue kucaopoga. CriocoObl
MoJIyueHus KWCIopoJa B Jjaboparopuyd W TPOMBIIIEHHOCTH. KpyroBopoT
KUcsiopoja B ripupozie. O30H — ajioTporiHas MoAubUKalus KUCI0po/a.

TernnoBoii 3(pdekT XUuMHUUeCKol peakiid, TePMOXHMUUYECKUe YpaBHEHUs,
9K30- U 3HJO0TepMUUeCKhe peaklyu. TOIIMBO: yrojib U MeTaH. 3arps3HeHue
BO3/lyXa, yCUeHUe MapHUKOBOT0 3(pdeKTa, pa3pyliieHre 030HOBOTO CJIOS.

Bogopony — sneMeHT W TIpoCTOe BellecTBO. HaxoxaeHue BOAOpOJa B
npuposie, Gu3NUeCcKWe W XUMHUYECKHe CBOMCTBA, TIPUMEHeHHe, CToCOObI
rojiyyeHus. KUC/I0ThBI U COJIN.

MosisipHbIii 00BEM ra30B. PacuéThl 110 XUMHUUYECKUM YPaBHEHUSIM.

du3nueckre CBOMCTBa BOJbl. Bojla Kak pacTBOpUTe/lb. PacTBOPBI.
HaceblijeHHbIe ¥ HeHacChIllleHHbIe pacTBOpbI. PaCTBOPMMOCTD BeLLECTB B BOJE.



MaccoBasi [onsi BellecTBa B pacTBope. XHMHUUECKHMe CBOMCTBA BOJBI.
OcHoBanusi. Posib pacTBOpPOB B MpHUPOZE U B >XU3HU uenoBeka. KpyroBopor
BO/IbI B TIpMpO/ie. 3arpsisHeHre MpUpoJHbIX BoA. OXpaHa U OYMCTKA NPUPOJHBIX
BO/.

Knaccudukaiiysa Heopranuueckux coeanHeHuit. Okcuzpl. Knaccudukarms
OKCHZIOB: cojieoOpa3ytoiijie (OCHOBHbIe, KHWUC/IOTHbIe, amdOTepHbIe) U
Hecosieobpa3yromue. HomeHKnatypa okcugoB. Pusnyeckue W XUMUUYECKHE
CBOMCTBA OKCUJOB. [TonyueHre OKCUIOB.

OcHoBanusi. Knaccudukaiiusi OCHOBaHUM: WIENO0YM U HepacTBOPUMbIe
ocHoBaHusA. HomeHk/atypa ocHOBaHUM. PU3NUECKHEe U XMMHUUYECKUe CBOWCTBA
ocHoBaHuM. [TonyueHre OCHOBaHUM.

Kucnotel. Knaccudukanms kucnot. HomeHnknatypa Kucior. dusnueckre
1 XMMUUeCKUe CBOMCTBa KUCJIOT. Psan aktuBHOCTHM MeTa/sioB H. H. Bekerosa.
[TomyyeHue KUCIIOT.

Comu. Howmenknatypa cosneu. ®Pu3myeckhe ¥ XHMHUYECKHe CBOMCTBA
cosneid. [TosmydyeHue cosnen.

['eHeTHUecKasi CBA3b MeXX/ly K/IaCCAMU HEOPTraHUUeCKUX COeIUHEHUH.

Xumuueckutl IKcnepumeHm:

KaueCTBEHHOe Ompe/ieJieHWe COJep)KaHusl KUCJIOpoZJa B BO3AyXe,
roJjiyueHre, coOWpaHue, pacrio3HaBaHWe U W3yueHHe CBOWCTB KHCIO0PO/a,
HaO/lro/leHe  B3aUMO/JIEMCTBUSL  Bel[eCTB C  KHUCJIOPOJAOM W yCJIOBHS
BO3HUMKHOBEHHS MW TIpeKpallleHUsi TopeHuss (Mo)kapa), O3HAaKOMJIEHHWe C
oOpa3ljaMM OKCHJIOB W ONKMCAHWe WX CBOWMCTB, IOMy4YeHWe, cobupaHue,
pacrio3HaBaHWe W H3yueHWe CBOMCTB BOJOpOJa (rOpeHue), B3auMOZENCTBUE
Bogiopozia ¢ okcuzaom Meau (II) (Bo3MO)KHO MCIIOIb30BaHUE BUeOMaTepuasoB),
HaO/moleHe 00pa3iloB  BelleCTB KOJWYEeCTBOM 1 MoOJb, WCC/eloBaHUe
0COOEHHOCTel paCTBOPEHHUSI BeIeCTB C Pa3IMYHOM  pPacTBOPHUMOCTHIO,
MPUrOTOBJIEHWE PACTBOPOB C OMNpeJeéHHOM MacCOBOM [0Jied PaCTBOPEHHOIO
BellleCTBa, B3aUMOJEMCTBUE BOJAbl C MeTa/ulaMu (HaTpUeM U KajbLieM)
(BO3MOKHO WCIIONh30BaHWE BU/EOMAaTePHA/IOB), WCC/eZiloBaHWe 00pa3iioB
HEOpPraHWUeCKHUX BEIeCTB pa3/MUHbIX K/IacCOB, HaO/IO/jeHHe W3MeHEeHUs
OKpPaCKM WHAWKATOPOB B pAacTBOpax KWUCJOT U LIejoYyel, U3yuyeHue
B3auMojiercTBusl okcuza meau (II) ¢ pacTBOpom CepHOM KMCIOTBI, KMCIOT C
MeTa/l/laMH, peakl[uid HeuTpaau3aluy, TolyuyeHre HePaCTBOPUMBIX OCHOBaHHWM,
BbITECHEHME OJHOTO MeTa/ula [JpyrMM U3 pacTBopa COJ/IM, peLleHUe
5KCMepUMEHTaIbHbIX 3ajau no TeMme «BaHeHIlMe K/1acChbl HEOPraHWYEeCKUX
coeJMHEHU».

Ilepuopnueckui 3akoH u Ilepuognueckas cucreMa XUMHUYECKHX
ynemeHTOB [I. 1. MenpeneeBa. CTpoeHue aroMoB. XMMHYeCKasi CBfi3b.
OxkuC/IMTeIbHO-BOCCTAHOBHUTE/IbHBIE PeaKI[uu

[TepBble MOMBITKA KIaCCU(PUKALIMUM XUMUUECKUX 371eMeHTOB. [ToHsTHE O
rpynnax CXOJHBIX 3/€MEHTOB (IeJIOUHble U IIeJI0UHO3eMe/IbHbIE MeTalllbl,
rajioreHbl, WHEepTHbIe Ta3bl). JJIeMeHThl, KOTOpble 00pa3yroT amdoTepHbIe
OKCH/IbI Y TU/IDOKCU/IBI.

[Teproauueckuit 3aKoH. [leproanyeckasi cucteMa XMMHUYECKUX 3JIEMEHTOB
O. W. MengeneeBa. KopoTKoriepuofHass U JAJIMHHONEpUOHAsE (OPMBI
[Tepyoinuecko CHUCTeMbl XUMHUUeCKUX »3yemeHToB [I. WM. MeHzeneesa.
[Tepyoapl u rpynmbl. duUsWueckuld CMBICT TIOPSAKOBOIO HOMeEpa, HOMEpPOB
Meprozia v rPyTIIibl 3/IEMEHTa.

Ctpoenue artomMoB. (CocTaB aTtOMHbIX sigep. W30TOmbl. O/1€KTPOHBI.
CTpoeHue 371eKTPOHHBIX 000/I0UeK aTOMOB TepPBbIX 20 XUMHUUECKUX 3/IEMEHTOB



[Tepuoaunueckou cuctembl /1. . MeHpeneeBa. XapakTepuCTUKa XWUMHUUYECKOTO
371IeMeHTa 10 ero nmoJyioykeHuto B [Tepuoanueckoit cucreme 1. I. MeHzeneeBa.
3aKOHOMEPHOCTH W3MEHeHUs1 paZiuyca aTOMOB XMMUUECKUX 3JIEMEHTOB,
MeTa/I/TMYeCKUX U HEMeTa/VIMUeCKUX CBOMCTB MO FPyMraM U Mepruoam.
3HaueHve Ilepuoguueckoro 3akoHa U Ilepyoandeckor CHCTeMBbI
XUMHUECKUX 3/IEeMEHTOB [/l Pa3BUTUSI HAYKX U NpakTuku. [. 1. MeHpeneeB —
YUEHBIN U TPaXKJaHWH.

Xumuueckass CBsi3b. KoBaneHTHasi (MOJisipHasi W HeMoOJiApHasi) CBS3b.
DJ1IeKTPOOTPULIAaTe/IbHOCTh XUMUYECKUX 3/1eMeHTOB. VIoHHasi CBSI3b.

CreneHb okucaeHUs. OKUCIUTETbHO-BOCCTAHOBUTE/IbHbIE — peaKlWH.
[Iporecchbl OKHUC/IEHUST U BOCCTAaHOB/IEHUSI. OKUC/IUTE/N ¥ BOCCTAHOBUTEJIH.

Xumuueckuti IKcnepumeHm:

n3ydyeHure o0Opa3I[OB BeI[eCTB MeTA/VIOB U HEMETa/I/IoB, B3aUMO/IeliCTBHe
TUJPOKCHZA 1IMHKA C pacTBOpaMU KMC/IOT U Iije/iouel, MpoBeJeHUe OIIbITOB,
WITOCTPUPYIOLUX TPUMEpBbl  OKUCJ/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX — PeakLUu
(ropeHue, peakijuy pa3io’KeHHs, COeIUHeHNS]).

MesicnpeomemHble cesizu

Peanuzaiys mMeXXnpeAMeTHBIX CBsI3eM TPU M3yUeHWM XWUMHUM B 8 Kiacce
OCYIIIeCTB/ISIETCS uepe3 WCII0Mb30BaHWe KaK OOIMX ecTeCTBeHHO-HayJHbIX
TOHSTHUM, TaK W TIOHATUM, SIBASIOIIMXCS CUCTEMHBIMU Ui OTHAeJIbHbIX
MpeJMeTOB eCTeCTBeHHO-HAayYHOr0 1[UKJ/IA.

OO1e ecTeCTBEHHO-HayuHble TIOHSTUS: HAyuHbIM (aKT, TUIIOTe3a,
Teopusi, 3aKOH, aHalau3, CHUHTe3, KjaccuduKalys, IepUOJUUHOCTb,
HaOJ/Tr0/leHre, SKCIIepUMEHT, MO/Ie/TUPOBaHe, U3MepeHre, MO/ieJlb, SIBJIeHHe.

du3nKa: maTepusi, aroOM, 3JIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYK/IWJ,
W30TOIMbl, PaJUO0aKTUBHOCTb, MOJIEKYJa, 3/IEKTPUUECKWUW 3apsif, BeIlleCTBO,
Teno, 00BEM, arperaTHoe COCTOSIHME BeEIleCTBa, ra3, (u3uuecKrde BeTUUMHBI,
e JMHULIbI U3MePeHHsi, KOCMOC, M/IaHeThl, 3Bé3/1bl, CoHIIe.

Buonorust: goTocunres, AbixaHue, brocdepa.

Ileorpadwus: atmocdepa, ruzpocdepa, MuHepaabl, TOpPHble IIOPO/bI,
ToJie3Hble UCKOMaeMble, TOTJIUBO, BOJIHbIE PECYPCHI.

9 KJ/TIACC

BemjecTBo U XMMHUecKas peaKjus

[Tepuoanueckuii 3aKoH. ITeprorueckasi cicTeMa XUMHAUYECKHX 3/IEMEHTOB
. . MenpneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEeHUM CBOMCTB
XMMMYECKUX 3/IeMEHTOB TIepBbIX TPEX I1epUO/IOB, Kalus, KajbLUsl M UX
coelMHEHUH B COOTBETCTBMH C IIOJIOKEHWEM 3jieMeHTOB B Ilepuoguueckon
CHUCTeMe U CTPOeHHeM UX aTOMOB.

CTpoeHue BellleCTBa: BUbl XMMHUYECKOU CBSI3U. TWIIbl KPUCTA//IMUECKUX
pelIéToK, 3aBUCMMOCTh CBOMCTB BelljeCTBa OT THIIa KPUCTA/I/TMUECKOM PelIETKU
Y BUJja XUMUYECKOU CBSI3U.

Knaccudukaiuss 1M HOMEHK/JAaTypa  HeOpraHUueCKUX  BellleCTB.
XUMHUeCcKrde CBOWCTBA BellleCTB, OTHOCSIIMXCA K Ppas3/iMuHbIM KjlaccaMm
HeopraHU4eCcKuX CoeIMHeHWM, TeHeTUUeCKasi CBSi3b HeOpraHUUeCKHX BelecTB.

Knaccudukaliysd XUMHUUYECKUX peaki[uil I0 pa3/MuHbIM IpuU3HaKam (110
YMC/Iy M COCTaBY yUaCTBYIOIIMX B peaki[iy BellecTB, M0 TerioBoMy 3¢ dekTy,
10 U3MEHEeHWI0 CTeleHeld OKHWC/IeHUsI XWUMHYeCKHX 3JIeMeHTOB, 10
00paTUMOCTH, TI0 YYaCTHIO KaTraju3aTopa). OJK30- U SHAOTePMHUeCKUe
peakiuu, TepPMOXUMUYECKHe YPaBHEHUSI.

[ToHSTHE O CKOPOCTH XMMHYECKOM peakiuu. IToHsite 06 0OpaTUMBIX U
HeoOpaTUMbIX XMMUUECKMX peaklusxX. IIoHATHe O TOMOreHHbIX U



reTeporeHHbix peakiusix. [loHATHe 0 KaTanu3e. [loHATHE O XWUMUUECKOM
paBHOBecrd. DakTophl, BIUAIOIIME Ha CKOPOCTh XWMUUECKOW peaki[uu WU
T0JI0KeHNe XUMUUeCKOT0 paBHOBECHSI.

OKUCUTeTbHO-BOCCTAHOBUTE IbHBIE  PeaKIUM, 3JeKTPOHHBIA OasaHC
OKHWCJ/IUTe/TbHO-BOCCTAHOBUTEIBHOW  peakuuu.  CocTaB/ieHWe  yYpaBHEHUH
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peakiuii C MCI0JIb30BaHUEM MeTo/ia
3JIEKTPOHHOTO OasaHca.

Teopus 371eKTPOJIUTUYECKOU JIUCCOLAALIUMN. OJIEKTPOJIUTHI u
He3/1eKTpo/uThl. KaTuOHbI, aHWOHBI. MeXaHU3M JUCCOLIMALIUM BeIeCTB C
pa3MuYHbBIMUA BUAAMU XUMUUeCcKou cBsizu. CrerneHb guccoruaiuu. CUibHble U
cs1abbie 3/1IeKTPOJIUTHI.

Peakilud WOHHOTO OOMeHa. YC/OBHS TPOTEKaHWs peakidid HOHHOTO
oOMeHa, TIOJIHbIe W COKpAl[éHHbIe HOHHBIE ypaBHeHHUs peakiui. CBOMCTBa
KUCJIOT, OCHOBaHWM U COJIel B CBeTe TIPeJCTaB/IeHUN 00 3/IeKTPOIUTUUECKOMN
Jvccolualuu. KauecTBeHHbIe peakijuu Ha UOHBI. [ToHsATHe 0 THU/IPOJIK3e COMei.

Xumuueckutl IKcnepumeHm:

O3HaKOMJ/IEeHUE C MOJe/IIMU KPUCTA/JTMUECKHX PellETOK HeopraHUuueCKUx
Bell[eCTB — MeTa//IOB U HeMeTa//IoB (rpaduTa U ajsiMasa), CIO0XKHBIX BellleCTB
(xnopuga HaTpus), UCCAel0BaHHe 3aBUCMMOCTH CKOPOCTHM XWMUUeCKOU
peakiyd  OT  BO3/IeHCTBUS  pa3/IUuHbIX  (PAKTOPOB,  HCC/Ae[OBaHUE
3/IeKTPOIIPOBO/THOCTH PacTBOPOB Bell[eCTB, Mpoljecca AUCCOLMAliA KUCJIOT,
1je/iouel U cosier (BO3MOXKHO MCM0/Ib30BaHKEe BH/le0 MaTepHasioB), MPOBe/ieHUe
OTBITOB, W/UTFOCTPUPYIOIIUX TPU3HAKU MPOTEeKAHUs peakivuii MIOHHOTO oOMeHa
(obpa3oBaHue ocajKa, BbifieleHHe Tas3a, o00pa3oBaHHEe BO/bI), OIIBITOB,
W/UTHOCTPUPYIOIIUX TPUMepbl  OKUC/UTE/IbHO-BOCCTAHOBUTE/IbHBIX — peakIuii
(ropeHue, peakiuu pa3/ioKeHus, coe/lMHeHNs), pacro3HaBaHue
HeOpraHWYeCKHUX Bell[eCTB C TIOMOII[bI0 KaueCTBEHHBbIX peaki[uii Ha WOHBI,
pellieHe 3KCIiepUMeHTa/IbHbIX 3a/iau.

HemeTa/l/Ibl U MX COeAUHEHUS

OObijasi  xapakTepyCTHKa ranoreHoB. Oco0eHHOCTH CTpPOeHHsT aTOMOB,
XapakTepHble cTereHr OKucaeHusi. CTpoeHue U ¢r3nueckue CBOMCTBA MTPOCThIX
Bell[eCTB — TaJioreHoB. XWMHUeCKWe CBOMCTBAa Ha IpuMepe XxJjopa
(B3auMoO/ieiicTBHe C MeTa/l/laMM, HeMmeTa/lJlaMH, IIjesiodamu). XJIOPOBOJOPO/.
ConsiHasi KUC/IOTa, XUMUUECKUe CBOMCTBA, MoJTyueHue, mpuMeHeHue. [leiicTBre
XJiopa ¥ XJIOPOBO/IOPO/Ia Ha OpraHU3M 4YejioBeKa. BakHelllve XIOpUbl U UX
Haxo’K/ieHue B TIpupo/e.

OOmjasi  xapakrepuctuka 37eMeHTOB  VIA-rpymmbl.  OcobGeHHOCTH
CTPOEeHUs1 aTOMOB, XapaKTepHble CcTerieHu OKuc/eHus1. CTpoeHue U (u3myeckKre
CBOMCTBA TMPOCTbIX BeIIeCTB — KUCIOpPOJa W Cepbl. AJIIOTPOITHbIE
MozMbUKaLMU KUC/IOPo/ia U cepbl. XUMHUeCKUe CcBoCTBa cepbl. CepoBO0OpO/,
cTpoeHue, ¢u3NUecKue U XUMUUYecKhe CcBoMcTBa. OKcuAbl Cepbl  Kak
rpe/iCTaBUTeNIM  KUCJIOTHBIX OKCUoB. CepHasi KHUC/IOTa, (QuU3ndueckue U
XUMHUUeCKie CcBoWcTBa (00l[ue Kak TMpeACTaBUTeNsT Kjacca KHC/IOT |
cneruurueckre). XuMuyeckre peakiiuu, jexxalllie B OCHOBe TTPOMBIIIIEHHOT'O
criocoba ToydeHust CepHOUM KHUC/IOThL. [IpriMeHeHue cepHOM KHUC/IOTHL. Conu
CepHOI KUCJIOThI, KaueCTBeHHasi peakijusi Ha CyJ/b(aT-uoH. HaxoxxeHue cepbl
1 eé coequHeHUl B TIpUpozie. XMMHUUeCKoe 3arpsi3HeHue OKpyKatollel cpefibl
COe/IMHEeHUSIMU cepbl (KUC/IOTHBIE 0XKIU, 3arpsi3HeHre BOo3/lyxXa U BOJIOEMOB),
criocobbI ero rpefoTBPaILeHus.

OOb11jast XxapakTepyuCTHKA 371eMeHTOB VA-rpytibl. OCOOeHHOCTH CTPOeHUSs
aTOMOB, XapaKTepHble CTelleHW OKWUC/ieHus. A30T, pacrlpocTpaHeHWe B



ripupo/e, husnyeckre U XumMudeckre cBoiicTBa. KpyroBopor a3oTa B IpUpo/ie.
AMMMaK, ero gusnueckre U XMMUUeCKUe CBOMCTBA, ToJlydeHre U TTpUMeHeHue.
Conu aMMoOHMS, UX (HU3MUeCKHe M XHUMHUUeCKHe CBOMCTBa, MpUMeHeHHe.
KauecTBeHHasi peakijydsi Ha MOHbI aMMOHMsI. A30THasi KUC/I0Ta, €€ ToJ/lydeHue,
¢usnMueckue W XUMHUUeCKWe CBoHcTBa (0OIMMe Kak Ipe/CcTaBUTeNs Kiacca
KUCJIOT U crneluduueckre). Kcrnosib3oBaHMe HUTPATOB W COJied aMMOHUS B
KaueCcTBe MUHEepa/IbHbIX yJ00peHM. XUMHUeCKoe 3arpsi3HeHre OKpY’Karoleih
cpejibl COeIMHEHUsIMU a30Ta (KUCIOTHbIE [JOXK/IW, 3arpsi3HeHHe BO3/yxa, TTOUBbI
1 BogoémoB). docdop, annorporiHbie MoguduKauu docdopa, Gusnueckre u
xuMuueckue cBoiictBa. Oxkcupa  ¢ocdhopa (V) u  docdopHas KHCIOTa,
du3nueckre U XMUUeCKHe CBOMCTBA, MosiyyeHue. Vcrnosb3oBaHue ¢ocdaToB B
KaueCTBe MUHepa/bHbIX yA00peHuH.

Obijasi  xapakrepucTuka 37eMeHTOB IVA-rpymmbl. OcobGeHHOCTH
CTPOEHUsI aTOMOB, XapaKTepHble CTeleHW OKWC/IeHUs. YTJ/epoji, a//IOTPOIHbIe
MO/M(UKALK, PACTIPOCTPAHEHWE B TIPUPOAE, (U3NUYECKHe W XHMHYECKHe
cBoiictBa. Ancopbuus. Kpyrosopor yriepoga B npupoge. OKCHABI yriepoa,
ux (dusrueckue W XUMHUUYeCKHe CBOMCTBA, JEeMCTBHE Ha >KUBbIE OpraHH3MBbI,
rojiyyeHue U rpruMeHeHue. DKO/OrHyecKye 1po0JieMbl, CBsI3aHHBIE C OKCHUJIOM
yrnepozaa (IV), rumorte3a rno0a/sbHOTO TOTETUIEHHS KIUMaTa, TapHUKOBBIN
5bdekT. YronbHasi KUCIOTa M €€ Cold, UX (Qusnueckue U XUMUUeCKHe
CBOWCTBa, IMOMy4YeHWe W TipuMeHeHue. KauecTBeHHasi peakildsi Ha KapboHaT-
HOHbI. Vcronbp3oBaHue KapOOHATOB B OBITY, MeUI[MHE, TMPOMBIIIEHHOCTA U
CebCKOM XO3SUCTBE.

[TepBoHAua/bHBIE TOHATUS 00 OpraHMuUeCKMX BeleCcTBaX KakK o
coe/lMHeHUsX yryiepoja (MeTaH, 3TaH, 3TWJIeH, alleTWieH, 3TaHOJ, TULePUH,
YKCyCHasi KuCIOTa). [IpvpojiHble HCTOUHUKU  YTJIeBOZOPO/OB  (yroJb,
TIPUPO/IHBIN Ta3, Hed)Th), MPOAYKTHI UX TlepepaboTKu (OeH3WH), UX POJib B OBITY
Y TIPOMBIIIEHHOCTH. [IoHATHe 0 OMOOrMYecKH BaXKHBIX BEIECTBAX: >KUPaX,
Oenkax, yryieBojlax — U UX POJIM B >KM3HU UejioBeka. MarepuasbHOe eJUHCTBO
OpraHHYeCKUX U HeopraHuueCKHux CcoeIMHeHHH.

KpemHuii, ero ¢usnueckue M XUMHUYeCKHWe CBOMCTBa, IOyueHUe U
npuMeHeHre. CoerHeHUs KpeMHHs1 B Tipupoze. OOIue mpecTaBieHuss 00
okcuzie kpemuus (IV) u KpemHueBoM KucaoTe. CUIMKaThI, UX WCIO0/Ib30BaHKE B
ObITY, B TIPOMBIIIZIEHHOCTH. BaskHeli1ie CTporTe/IbHbIE MaTepHUasibl: KepaMuKa,
CTEKJIO0, LIeMeHT, 0eToH, kee300eToH. ITpo6eMbl 6€3011aCHOT0 HCII0/Ib30BaHHS
CTPOUTE/IbHBIX MaTepHasioB B MIOBCEHEBHOM JKU3HHU.

Xumuueckutl IKcnepumeHm:

v3ydyeHre 00Opa3lloB HeOpraHWYeCKWX BeI[eCTB, CBOWCTB COJISTHOU
KHCJIOTBI, IIPOBE/IEHe KaueCTBEeHHBIX PeakIi[1ii Ha XJIOpPU/I-MOHBI U Ha0/II0IeH1e
TIPY3HAKOB MX MPOTEKaHWsl, OIbIThI, OTPaKaroliye (Gusnueckrie U XUMHUUYECKUe
CBOMCTBA Ta/JOreHOB W MX COeJWHEeHWH (BO3MOXXHO HCIOJIb30BaHHe
BH/IeOMaTepPHaoB), O3HAKOMJIeHHe C oOpaslaMyd XJ0pHOB (TaJloreHu/I0B),
O3HaKOMJIeHHe C oOpa3llaMu ceppl U €€ COoeAMHEHUsMU (BO3MOYKHO
WCII0/Ib30BaHKe BU/EOMAaTepHasoB), HabmojeHre mpolecca O0yrMBaHUs
caxapa IMoJ [eWCTBHeM KOHLIeHTPUPOBAHHON CEPHOM KHC/IOTHI, HM3ydYeHHe
XUMMUECKUX CBOWMCTB pa30aB/ieHHOW CepHOW  KUC/IOThI, IPOBe/ieHHe
KaueCTBEHHOW peakMM Ha CyabdaT-uoH U HabOMofeHWe TIpU3HaKa eé
NpoTeKaHusi, 03HaKOMJIeHHe C (hU3MUecKMMU CBOMCTBaMU a30Ta, pocdopa u ux
coeuHeHW (BO3MOXKHO WCIIO/Ib30BaHWe BHleOMaTepHasioB), oOpa3iiamMu
a30THBIX U GocopHBIX yA00peHuH, rmoydyeHre, coOrpaHye, pacrio3HaBaHue U
v3yueHue CBOMCTB aMMWaKa, MpPOBeJ/leHHWe KaueCTBeHHbIX peaki[uii Ha WOH



aMMoHusi U ¢ochaT-uOH U U3yueHUWe TIPU3HAKOB WX TMPOTeKaHUs,
B3aUMO/IeHICTBHE KOHLIEHTPMPOBAHHOM a30THOM KWUCJIOThI C Me/ibi0 (BO3MOXXHO
WCIO/Ib30BaHKe BUJEOMaTepuasaoB), H3yueHWe MoZeler KpPUCTA/NIAYeCKUX
peliéToK anmasa, rpadura, d¢ynepeHa, O3HAKOMJIeHHWe C TpPOLeCcCOM
azicopbIy pacTBOPEHHBIX BeIeCTB aKTUBHPOBAHHBIM YIJIEM U YCTPOWCTBOM
MPOTHBOTAa3a, TMOay4YeHWe, coOWpaHre, paclio3HaBaHWe W W3yueHHe CBONCTB
YIJIEKUCIOTO Ta3a, TpoBeZieHWe KaueCTBeHHBIX peaki[uii Ha KapboHaT u
CW/IVMKaT-UOHbl U U3yueHue T[IPU3HAKOB MX IIPOTEKaHWs, O3HaKOMJIeHue C
MPOAYKLMeH CUIMKATHOW TPOMBILLIEHHOCTH, pelleHHe SKCIepUMeHTaTbHbIX
3a/1au 110 TeMe «BakHeuIre HeMeTasl/ibl U UX COeJUHEHUSI».

MeTtanabl 1 UX COeAUHEHUSA

OOijasi  XapakTepyuCTHKAa XUMHUYEeCKHMX 3/IEMEHTOB — MeTa//IoB Ha
OCHOBaHWHU UX NoJioxkeHus B [lepuorueckon cucTeMe XMMHUYECKUX 3JIEMEHTOB
. . MeHgeneeBa U cTpoeHusi aToMoB. CTpoeHUe MeTa/l/IoB. MeTtannueckast
CBS3b U MeTaj/uInuecKasi KpucTa/uinyeckas peliéTka. JJIeKTPOXUMUUEeCKUN PsiJl
HarpsoKeHUu MeTa/yioB. Pu3nueckie U XWMHUYECKWe CBOMCTBA MeETasliOB.
OO61ue criocobbl TOMyUeHUs MeTasuioB. [IOHSTHME O KOPpPO3WH MeTaslioB,
OCHOBHBIE CTIOCOOBI 3aUThl UX OT Koppo3ud. CruiaBel (CTajib, YYTYH,
JFOpaIFOMUHUN, OpOH3a) U UX MPUMeHeHHe B ObITY W IPOMBIIILIEHHOCTH.

[Mlenounble  MeTa/ibl:  TosiokeHWe B [lepuoguueckon  cucrteme
XUMUYeCcKUux 3yieMeHTOB /1. V1. MeHpeneeBa, CTpoeHUe UX aTOMOB, HaXOX/eHue
B mnpupojie. Pusrueckie W XHMMHYECKHe CBOWCTBa (Ha IpUMepe HaTpUs U
Kanusi). OKcuZbl ¥ TUAPOKCH/bI HaTpusi U Kanusl. [IpuMeHeHHe Ie/TI0YHBIX
MeTaJlJIOB U UX COeJJMHEeHUH.

[[lesiouyHO3€eMe/IbHBIE MeTa//Ibl MarHud W Ka/JbLMM: TOJIOXKEHHWE B
[Teppoanueckor cucteMe xuMuueckux sneMeHToB [I. WM. MeHpeneesa,
CTpOEHHe UX aTOMOB, HaxOXJeHue B Ipupoje. Pusnueckre U XUMHUUYECKHe
CBOMCTBA MarHus Y Kajbliysi. BakHeMllne coe/jvHeHUs! KalbLys (OKCHA,
TUIPOKCH/I, COJ). 2KECTKOCTb BOZIbI M CIIOCOOBI €€ yCTpaHeHMUs.

AntoMuHuN: TIonoKeHWe B [lepuoanueckon cuUcTeMe XWUMHYECKHUX
snemenToB [I. WM. MeHpeneeBa, CTpOoeHHWe aTOMa, HaxXOXKJeHUe B TIpUPO/e.
dusnueckie M XUMUUeCKHe CBOMCTBa aMlOMUHMS. AMdOoTepHble CBOMCTBA
OKCHU/ZIa U TUAPOKCHU/IA a/TFOMUHUS.

JKene3o: nosoxxeHue B [leproinueckor cCUCTeMe XUMHUUYECKHUX 371EMEeHTOB
. Y. MeHpeneeBa, CTpOeHHe aTOMa, HaxOKJeHue B ripupoje. dusnueckue u
XUMHUeCKre CBOMCTBa »ene3a. OKcUabl, TUAPOKCUABI U coiu xxenesa (II) u
»kese3a (I1I), ux cocras, CBOMCTBA U MOTyUYeHHE.

Xumuueckutl IKcnepumeHm:

O3HaKOMJIEHHe C o0pa3ljaMM MeTa/UIOB U CIUIaBOB, WX (U3NUECKUMHU
CBOMCTBaMH, M3yueHWe pe3y/JbTaTOB KOPPO3MHM MeTa/UIOB  (BO3MOXXHO
HCIIO/Ib30BaHNe BH/IeOMATEPHA/IOB), OCOOEHHOCTeM B3aMMOJEMCTBHSI OKCH/A
Ka/lblUsl U HaTpus C BOAOW (BO3MOXXHO WCMOJIb30BaHWE BHUeOMaTepHasoB),
HCCJie[JOBaHUe CBOMCTB >XECTKOM BO/IbI, TIPOLIeCCa TOPeHUs »Kejle3a B KUC/I0po/ie
(BO3MOKHO MCIIO/Ib30BaHME BU/IEOMATEPUA/IOB), TIPU3HAKOB MPOTEKaHUs
KaueCTBEHHbIX peakl[Mi Ha MOHbI: MarHUs, Ka/IbLus, a/IFOMAHMS, LIMHKA, >Kesle3a
(I) u >xene3a (III), megu (II), HabmromeHWe ¥ OMNMCAHWE TIPOI|ECCOB
OKpalllMBaHUsl TUIaMeHU HOHAMH HaTpHs, Kaiusi U KaiblLys (BO3MOKHO
WCI0/Ib30BaHKe BUjleOMaTepuasioB), HcceiloBaHhe amM(pOTepHbIX CBOWCTB
TUJIDOKCHZIA a/IIOMUHUSL U TUAPOKCHU/A LIMHKA, pellleHUe 3KCIIePUMeHTa/IbHbIX
3a/1a4 Mo TeMe «Ba)kHelI1IMe MeTalibl U UX COeIUHEeHUSI».

XuMuA U OKpy)Karolas cpeja



BeilriecTBa ¥ MaTepHasbl B TIOBCEHEBHOMN >KHM3HU YesioBeKa. be3omacHoe
HCTI0/Tb30BaHe BeI[eCTB U XUMUUYECKUX peakiiyii B ObITy. ITepBasi moMoIib mpu
XUMHUUECKUX 0KOTaX U OTPaBJIeHUSIX.

XuMHUecKoe 3arpsisHeHHe OKpYy»Karolel cpefibl (TipeiesibHast JOMyCTUMast
KOHLIeHTpalusi BewlectB, fganee — [I[IK). Pone xyvmuu B pelueHUAH
9KOJIOTHUYECKHX ITPO0JIeM.

Xumuueckuti 3Kcnepumenm:

n3ydeHue 06pa3i[oB MaTepHaioB (CTEKJIO, CTIJIaBbl META/IJIOB, TTOTMMEPHbBIe
MaTepHraJbl).

MedicnpeomemHble cesizu

Peanu3ariyisi MeKIIpeIMeTHBIX CBsi3el TPU U3yUeHUM XUMHH B 9 Kiacce
OCYIIIeCTB/ISIETCS uepe3 MWCIIOMb30BaHWe KaK OOIMX ecTeCTBeHHO-HayJHbIX
MOHATUM, TaK W TIOHATUM, SB/SIONIMXCS CUCTEMHBIMH [IIS1  OT/e/TbHBIX
TIpeIMETOB eCTeCTBEHHO-HAayUHOTO IUK/IA.

OOb111e ecTeCTBeHHO-HayUYHbIe TTOHATHS: HayuHbIA (PaKT, TUIIOTe3a, 3aKOH,
TEOpHs, aHa/M3, CHHTe3, KiacCubHUKalys, TepUoANYHOCTb, HabmoaeHue,
9KCTIePUMEHT, MOJe/IMpPOBaHue, W3MepeHue, Mojefb, SIBJieHWe, TMapHUKOBBIM
3¢ddeKT, TeXHOIOTHsI, MaTepyaJlbl.

dusmKa: Marepus, aTroM, 3JIeKTPOH, TIPOTOH, HEWUTPOH, WOH, HYK/IW[,
W30TOITbI, PAIMOAKTUBHOCTb, MOJIEKYJa, 37IeKTPUUECKUH 3apsi]i, TPOBOJHUKH,
TIOJTyTIPOBOTHUKY, TUIMEKTPUKH, (OTO3/IEMEHT, BeIeCTBO, Teo, O0bEéM,
arperaTHoe  COCTOsIHWe  BelljeCTBa, Tra3, pacTBOp, PAaCTBOPUMOCT,
KpUCTa//TMUeCcKasl peIiéTKa, CIulaBbl, (U3MUecKre BeJUUUHBI, eJUHUIIBI
M3MepeHUsi, KOCMHAYeCKoe TPOCTPAHCTBO, IIaHeThl, 3B€3/1bI1, CosTHIIe.

Bbuonorust: ¢porocuHTe3, qpixaHue, brocdepa, sKocrcTeMa, MUHepaIbHbIe
yI00peHusi, MUKPO3/IEMEHThI, MaKpO3/IeMEeHThI, TUTaTeIbHbIe BeIlleCTBa.

leorpadwus: atmocdepa, ruzpocdepa, MuHepaabl, TOpPHble IIOPO/bI,
T10Jie3HbIe UCKOTIaeMble, TOTJTUBO, BOJHbIE PeCYPCHI.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
XM HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JINMYHOCTHBIE PE3YJ/IBTATBI

JINUHOCTHBIE pe3y/ibTaThl OCBOEHWS IIPOrPaMMbl OCHOBHOTO OOII[eTo
o0Opa3oBaHUsI JOCTUTAIOTCS B X0/l 00yueHHsI XMMHM B eIUHCTBe y4eOHOU U
BOCIIUTaTeTbHOU  /IeSITeJIbHOCTY B COOTBETCTBUM C  TPa/ULIMOHHBIMU
POCCUMCKHUMU COLIMOKYJIbTYPHBIMUA M /1yXOBHO-HPABCTBEHHbIMU 1[€HHOCTSIMH,
MIPUHSATHIMU B 00I1[eCTBe TPaBHW/IaMU U HOPMaMH TIOBeJIeHUSI U CIIOCOOCTBYIOT
TpoljeccamM CaMOII03HaHUs, CAaMOPAa3BUTHS U COIMA/IN3aliK 00yJaroluxCsl.

JINUHOCTHBIE  pe3y/ibTaThl  OTPa)KAalOT TOTOBHOCTb  OOYUarOIUXCS
PYKOBO/ICTBOBATbCSI CUCTEMOW TO3UTUBHBIX 1IEHHOCTHBIX OpUEHTalui W
pacilvpeHyre OnbITa JiesiTe/lbHOCTA Ha eé OCHOBe, B TOM UKCJ/ie B YaCTH:

1) naTprMOTUYECKOr0 BOCITUTAHHUA:

L[EeHHOCTHOTO  OTHOILLIeHWS K  OTEeUeCTBEHHOMY  KYJIbTypPHOMY,
HWCTOPUUECKOMY U HAayyHOMY Hac/e/[ii0, TIOHUMaHUsl 3HaueHUsT XUMUYeCKOU
HayKH B >KA3HU COBPEMEHHOTO 00IIlecTBa, CrIoCOOHOCTH BJaZieTh JOCTOBEPHOM
vHdopmalueli O TMepeJoBbIX [JOCTMXKEHUSIX U OTKDPBITUSIX MHDOBOU U
OTeUeCTBEHHON XMMHH, 3aWHTEPeCOBAHHOCTH B HAY4YHBIX 3HaHUSAX 00
yCTPOMCTBe MHpa U 00II[eCTBa;

2) rpaXKAaHCKOr0 BOCITUTAHUA:

Mpe/iCTaB/eHUsi O COL[Ma/lbHbIX HOPMAaxX U TIpaBW/IaX MeXJIUYHOCTHBIX
OTHOIIIEHWM B  KOJUIEKTUBE, KOMMYHUKATUBHOM  KOMIIETEHTHOCTU B
00IIleCTBEHHO T10J/Ie3HOM, yueOHOMCC/Ie0BaTe/IbCKOM, TBOPUECKOW U JIPYTHX
BU/IaX [IeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HO# COBMECTHOM /leATeTbHOCTH
TIPY BBITIOTHEHNY yUeOHbBIX, TI03HABATE/IbHBIX 3a/]ad, BBITOJIHEHUH XUMUUECKAX
JKCTIEPUMEHTOB,  CO3/lJaHUM  y4ueOHbIX  TIPOEKTOB,  CTpeMJIeHUs K
B3aMMOTIOHMMAHUIO W  B3aUMOIIOMOILM B  TIpoljecce 3TOM  yueOHOMH
JlesiTeTbHOCTU, TOTOBHOCTU OLIeHWBATh CBOE TOBelieHWe U TOCTYMNKW CBOUX
TOBapUIllel C TO3WIMA HPAaBCTBEHHBbIX U MPaBOBBIX HOPM C YUETOM OCO3HaHUS
NOCJIeJCTBUN MTOCTYTIKOB;

3) e HHOCTH HAay4YHOT0 MO3HAHUA:

MHPOBO33peHYecKyre Mpe/CcTaB/AeHusl O BellleCTBe U XMMUUYEeCKON peakiuu,
COOTBETCTBYIOLiE COBPEMEHHOMY YDOBHIO Pa3BUTHsI HAYKH M COCTABISIOLIAE
OCHOBY /1711 IOHMMaHUS CYLI[HOCTA Hay4YHOM KapTUHbI MHPa, TIPeCTaBIeH s 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTHUSI TPUPO/bI, B3aUMOCBSI3IX 4Ye/ioBeKa C
MPUPOJHOM Cpe/iol, O POJIM XMMHU B TI03HAHUM 3THUX 3aKOHOMEPHOCTeN;

r03HaBaTe/ibHble MOTUBBI, HarlpaB/eHHbIe Ha TOJyueHHe HOBBIX 3HAHUM
10 XUMHH, HeoOXOoAWMbIe i1 OOBSACHEHUS Hab/II0JaeMbIX ITPOLIECCOB H
sIBJ/IEHWM, TI03HABATe/JbHOM, WH(POPMALIMOHHOW W UMTaTe/JbCKOU KYJbTYphI, B
TOM UHC/Ie HABBIKOB CaMOCTOSITEJIbHOM paboThl € y4ueOHBIMM TeKCTaMH,
CIIPAaBOYHOM  JIUTEPATypoi, /AOCTYNHBbIMU  TeXHUUECKUMHU  CpeJCTBaMu
YMH(OpMaI[MOHHBIX TEXHOIOTUH;

vHTepeC K 0Oy4YeHWIO U TI03HAHWIO, JIF0O03HATE/IbHOCTh, TOTOBHOCTb U
criocobHOCTh K  CcaMOOOpa30BaHUIO, TPOEKTHOW U  UCC/eI0BaTebCKOU
JesiTeIbHOCTH, K 0CO3HAHHOMY BBIOOPY HarpaB/eHHOCTH U YPOBHSI 00yueHUs B
JanbHeMIlIeM;

4) ¢hopMupoBaHus KY/IbTYPbI 3A0POBbSI:

OCO3HaHUWe 1IeHHOCTH >KU3HU, OTBETCTBEHHOI'O0 OTHOILIEHUS K CBOEMY
3/J0POBBIO, YCTAHOBKU Ha 370POBbIH 00pa3 »KHU3HH, 0CO3HaHHeE TOC/IeZICTBUM U
HETIpUSTAe BpeAHBIX TIpUBBIUEK (yrOTpeOseHUs a/korossi, HapKOTHKOB,



KypeHUs), HeoOXOAMMOCTH  COOJIO/ileHus] TMpaBuUa  0e30MacHOCTH  TpHU
oOpall[eHu C XUMUUeCKUMU Bell[eCTBaMH B ObITY U peanibHOM >KU3HHY;

5) TPYAOBOro BOCIUTAHMS:

VMHTepeC K MPAKTUUYeCcKOMY M3ydyeHUWIO rpodeccuii U TpyZa pa3uuHOro
po/la, yBaXKeHue K TPY/ly U pe3y/bTaTaM TPY/OBOU JiesiTelbHOCTH, B TOM UMC/ie
Ha OCHOBe ITPUMEHEHHS MPeJMEeTHBIX 3HaHWM 110 XMMHUH, OCO3HAHHLIN BBIOOD
VHAVBUYaJTbHONH TpPaeKTODUM TIPOJO/DKEHWs 00pa3oBaHUS C  YUYETOM
JTMYHOCTHBIX MHTEPeCOB U CIIOCOOHOCTH K XMMHH, 00I[eCTBEHHBIX UHTEPECOB U
NoTpeOHOCTeH, yCIelHOW TIpodheCCUOHATBbHOW /IeITeTbHOCTH W Pa3BUTHS
HeoOXOUMBIX YMeHHWI, TOTOBHOCTb afalTUPOBATbCS B MpOdeccoHaTbHON
cpefe;

6) 3K0/10ru4ecKoro BOCIIUTaHUsA:

9KOJIOTUYECKH Iie/iecoo0pa3Hoe OTHOIIeHHe K TPUpPOZie KaK HWCTOUHUKY
JKW3HU Ha 3emJie, OCHOBe eé CyllleCTBOBaHMsI, IOHUMaHue 1IeHHOCTH 3J0POBOT0
u Ge3omacHoro obpa3a >KHM3HU, OTBETCTBEHHOE OTHOIEHWE K COOCTBEHHOMY
(bU3MUeCKOMY U TICUXMUECKOMY 37I0POBbIO, OCO3HaHHe I[eHHOCTH COOIofeHuUs
rpaBu/  0€30I1aCHOTO TOBeJleHUs] TPy paboTe C Bel[eCTBAMHM, a TaKXKe B
CUTYaLUSIX, YTPO’KAOIIUX 3/I0POBbIO U >)KU3HU JTHO/Iel;

CMIOCOOHOCTU MPUMEHSTh 3HaHUS, TI0/lyYaeMble TIPU U3YyUeHUU XUMUM, [I/Is
peleHus 3ajay, CBA3aHHbIX C OKpYXKarollled NPUPOJHOM Cpefou, MJis
TIOBBIIIIEHUST YPOBHSI SKOJOTMUECKOW Ky/JbTYPbl, OCO3HaHUs T/100a/bHOTO
XapakTepa 35KOJIOTHYeCKMX TIpo0/ieM U TyTed WX pelleHus I0CPeCTBOM
METO/IOB XUMUH, 3KOJIOTUUECKOT'0 MBbIIIJIEHUs], yMEHUs] PYKOBO/JCTBOBATbCS UM
B [103HABATeJIbHOU, KOMMYHHUKAaTUBHOW U COLIMA/IbHOU MPAKTHKe.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

B cocrtaBe MeTamnpe/MeTHbIX pe3y/bTaTOB BbIJE/SIOT 3HAUKWMbIe [IJIsi
cdopMUpOBaHHs MHUPOBO33peHMs OOIleHayuyHble TIOHATHS (3aKOH, Teopwus,
TPUHIUIT, TUMoTe3a, (HakT, CcUcTema, IIPOLIeCC, SKCIepuMeHT U Jpyroe.),
KOTOpbIe MWCIO/Mb3yIOTC B €CTeCTBEHHO-HAyUHbIX Y4eOHBIX IpeAMeTax U
MO3BOJISIIOT  HAa OCHOBe 3HAaHUM W3 3ITUX TIpeiMeToB  (POPMUDPOBATh
rpe/JCTaB/ieHUe O 1[eJIOCTHOM HAyuYHOM KapTUHE MHUpa, U YHHBepCa/bHbIE
yueOHbIe fAeilcTBUs (TT03HaBaTe/bHbIe, KOMMYHHWKAaTHUBHBbIE, DEryJIITUBHEBIE),
KOTOpble obecrieurBalOT (hOpMHUPOBaHHE TOTOBHOCTU K CaMOCTOSATeTbHOMY
TIJITAHUPOBAHUIO U OCYII[eCTB/IEHHIO yUeOHOU JesiTe/IbHOCTH.

ITo3HaBaTe/IbHBIE YHUBEPCA/IbHbIE yUeOHbIe AeiiCTBHSA

ba3oBsble 1oruueckKue JedCTBUS:

yMeHUSI WCIO/b30BaTh MPUEMBI JIOTUUECKOTO MbIILLJIEHUSI TIPU OCBOEHUU
3HAHUH: pacKpbIBaTh CMBIC/T XMMHUUYECKUX TIOHSATHN (BBIAE/IATh UX XapaKTepHble
MPU3HAKK, YCTaHAB/IUBaTh B3aUMOCBS3b C JIPYTMMU MOHATUSIMU), UCTI0JIb30BaTh
TIOHATHUS J/1s1 00BSICHeHUS OT/e/NIbHBIX (DaKTOB U SIBJIEHUH, BbIOMPATh OCHOBAHMS
U KpUTepUM [Jid KiaacCU(MUKALMM XUMHUYECKUX BeIleCTB W XUMHUYECKHX
peaki[yii, yCTaHaBIWBaTh MPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U MeXTy 0ObeKTaMu
W3yueHusi, CTPOUTh JIOTUUeCKUe pacCyXJeHusi (UHJyKTHBHbIe, /1elyKTHUBHbIE,
T0 aHaJIOTUM), [ie/IaTh BbIBOJbI U 3aK/THOUEHUS;

yMeHue TpUMeHSTh B TIpoliecce TI03HAHUS TOHATHs (TIpeIMeTHbie U
MeTarnpeJMeTHbIe), CAUMBOJIMUYECKHE (3HAKOBbIE) MOJe/H, WCMHOJIb3yeMble B
XUMHH, IIpeoOpa30oBbIBaTh IIMPOKO IIPUMEHSIEMble B XUMWKM MO/Ie/IbHBIE
ripe/iCTaB/eHUs] — XUMUUeCKUM 3HaK (CUMBOJI 3/ieMeHTa), XuMuueckasi hopmyJia
Y ypaBHeHUe XUMHUYeCKOW peakidy — IIPU pellleHnH yueOHO-TI03HaBaTeTbHbIX
33/lay, C YuéTOM 3TUX MO/le/IbHbIX Tpe/ICTaB/eHUN  BBISBASATL U
XapaKTepU30BaTh  CYIIeCTBEHHble TIPU3HAKA HW3ydyaeMbiX OOBEKTOB —



XUMMUECKAX BeIIeCTB M XUMHUUYECKHMX peakiuid, BBIABIATL  00I[ue
3aKOHOMEpPHOCTH, TPUUMHHO-CJ/Ie[ICTBEHHbIe CBSI3M U TIPOTHMBOpEYUs: B
M3yuyaeMbIX Tpolieccax U siBJIeHUsIX.

Bba3oBble uccieoBaTeIbCKHeE AeNCTBUS:

yMeHHe WCI0J/Ib30BaTh MOCTaB/IeHHbIe BOMPOChI B KaueCcTBe WHCTPYMEHTa
MO3HaHWS, a TaKKe B KaueCcTBe OCHOBBI Jijis (DOPMHPOBaHUSI TUMOTE3bl TI0
TpOBepKe MPaBUIbHOCTH BbICKa3bIBaeMbIX CY’K/|€HUN;

nproOpeTeHre OMbITa T0 TIJIAHUPOBAHWIO, OPTaHU3AMM U TIPOBE/I€HUI0
yueHHYeCKUX SKCIIeDUMEHTOB, yMeHHe HabmofaTh 3a XOZOM IIpoliecca,
CaMOCTOSITe/TbHO TIPOTHO3UPOBATh €ro pe3ysbTaT, PopMYIUpOBaTh 0000IeHUS
Y BBIBO/IbI 10 pe3y/bTaTaM IPOBeAEHHOr0 OIMbITa, UCC/Ie/JOBaHMUs, COCTAB/ISAThH
OTUéT O Tpo/IeJIaHHOM pabore.

Pa6ora c undopmanmeii:

yMeHWe BbIOMpaTh, aHA/TW3UPOBAThb U WHTEPIPETHUPOBATh WHGMOPMAIUIO
pa3MuHbIX BUAOB U (OpPM TIpe/iCTaB/ieHUs], TI0JIydaeMyH) U3 pa3HbIX
VMCTOUHUKOB (HAy4YHO-TIOMYJISIpHasi JIUTepaTypa XUMHUYECKOTO COjlepXKaHus,
CrlpaBOYHbIe TI0COOMS, pecypchl VIHTepHeTa), KpPUTHYECKH OI|eHUBATh
MPOTUBOPEUUBYIO U HEZIOCTOBEPHYI0 MHGOPMalLUIO;

yMeHMe TIPUMEHATh pa3/IiuHble MeTO/IbI 1 3alpOChl TIPY MOMCKe B 0TOOpe
vHbOpMallid ¥ COOTBETCTBYIOIIUX AAHHBIX, HEOOXOJUMBIX AJiS BBITIOJTHEHUS
yueOHBIX U IT03HaBaTeIbHBIX 3a/lau OIpe/ie/IEHHOTO THTIa, MpHoOpeTeHre OTbiTa
B 00/1aCTH UCITO/Tb30BaHUS WUH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH,
OBJIaJleHre KYJIbTYpOl aKTUBHOTO MCIIOJ/Ib30BaHUSI Pa3/IMUHbIX TOUCKOBBIX
CHCTEM, CAMOCTOSITeJTbHO BbIOMpaTh OMTUMA/bHYIO (OpPMY TIpe/[CTaBIeHUs
vH(opMal[i U WIIHOCTPUPOBATh pelllaeMble 3a/lauM HeCJ0)KHBIMU CXeMaMH,
JyuarpaMmMamHu, IpyruMu (popmamu rpayKy ¥ X KOMOWHAIUSMU;

yMeHWe WCI0/Ib30BaTh W aHA/M3UpPOBaTh B TMiporiecce yueOHOW U
HCCJIe[J0BaTe/IbCKOMN JesITeJIbHOCTH vH(opMaluio 0 BJIMUSIHUU
MPOMBIIIJIEHHOCTH, CeJbCKOr0 XO3SIiiCTBA U TPAHCIIOPTa Ha COCTOSIHUE
OKpY»Katollleli TPUPOHON Cpe/ibl.

KoMMyHHUKaTHBHbIE YHUBEPCAa/TbHbIe YueOHbIe /eHCTBHUS:

yMeHUs 3aZlaBaTb BOIPOCHI (B XOJe Auasora U (Wam) AUCKYCCUM) TI0
CyIIeCTBY  0OCyx/JaeMoW TeMbl, (OPMY/JHUPOBAaTh CBOM  TIPEJIOXKEHMUS
OTHOCHUTE/TbHO BbITIO/THEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

yMeHUs TIpeJCTaB/sATh TI0JIydeHHble pe3y/bTaThl T03HABaTeIbHOU
JlesiTeTbHOCTU B YCTHBIX U TIMCbMEHHbIX TeKCTaX; /Je/iaTb IIpe3eHTallyio
pe3y/IbTaTOB  BBINTOJTHEHHS XUMHYECKOro 3KCIepuMeHTa (/1abopaTopHOro
OTIbITa, /TabopaTOpHOUM PaboThI TI0 UCC/IeJOBAaHUIO CBOWCTB BeIIeCcTB, yueOHOTro
MPOEKTA);

yMeHUsl y4eOHOro COTpyJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HaBaTe/IbHOM U UCC/Ie[OBaTeNIbCKOM  IesiTeIbHOCTA — TMpPU  pellieHuu
BO3HHUKAIOIIUX TPoO/eM Ha OCHOBe yuéTa OOIMX MHTEPEeCOB U COTIaCOBaHUS
no3uiuii  (06cykaeHusi, 0OMeH  MHEHUSIMHM, «MO3TOBble  IITYPMbI»,
KOOD/IMHALIUSI COBMECTHBIX [IeMCTBUM, oOrpejerieHue KpPUTepUeB IO OlleHKe
KaueCTBa BBITOJIHEHHOM pabOThI U ApyTHe).

PeryiAaTHBHBIE YHUBepPCa/IbHbIe yUeOHbIe JeiCTBHS:

yMeHHe CaMOCTOSITe/IbHO OTpe/ie/isiTh 11e/IU AesiTe/IbHOCTH, TJIaHUPOBAaTh,
OCYIIIeCTB/ISATh, KOHTPOJIMPOBATh U TIPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO
JesiTeIbHOCTh, BBIOMpaTh Harbosiee 3¢ heKTUBHbBIE CTIOCOOBI pellieHusT yueOHbIX
Y T03HaBaTe/IbHbIX 3aJlay, CAMOCTOSITe/TbHO COCTaBJISAITb WM KOPPEKTHPOBATh
MpeJ/I0’KeHHbIM a/JIfOPUTM [I€MCTBUM MPU BBIMOJIHEHUM 33/laHUM C yYE€TOM



TI0J/TyYeHHsI HOBBIX 3HaHUN 00 M3yuaeMbIX 00beKTaX — BeI[eCTBaX U pPeaki[usiX,
OLIeHMBaTh COOTBETCTBUE MOJIYYEHHOIO pe3y/ibTaTa 3asB/€HHOM 1/, yMeHHe
WCIO/b30BaTh W aHA/IM3UMPOBaTh KOHTEKCTHI, TIpejjiaraeMbie B YCJIOBUU
3a/laHUM.

IMPEAMETHBIE PE3YJ/IbTATHI

B cocraBe TipegMeTHBIX pe3y/JbTaTOB 110 OCBOEHHWIO 00si3aTebHOTO

coiepKaHusl, YCTaHOBJIEHHOTO [aHHOMW (ezepanbHON paboueli TIpOrpaMmoi,
BBIZIEJISIIOT: OCBOEHHbIe 00YyUarol[UMHUCS HayuHble 3HAHUS, YMEHUS U CIIOCOObI
JIeucTBUM, crieludyyeckie Aas TpegMeTHOW obnactu  «Xumusi», BUIBI
JleATeJIbHOCTU [0 TOJIYyYEHHWIO HOBOIO 3HaHWS, €ero HWHTepIpeTaluy,
rpeoOpa30BaHMUIO 1 TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX U HOBBIX CUTYaI[UsX.

K koniy obyueHusi B 8 ksacce mpeaMeTHble pe3yibTaThl Ha Ga30BOM

YPOBHE /I0J/DKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUH:

* pacKpbIBaTh CMbIC/ OCHOBHBIX XMMUUECKHX MMOHATUM: aTOM, MOJIEKYJIa,
XUMUUECKUH 3JIEeMEHT, TIPOCTOe BEIeCTBO, CJIOXKHOE BelleCTBO, CMeCh
(oiHOpOHAs ¥ HEOAHOPO/IHAs1), BaJIeHTHOCTb, OTHOCHTE/IbHasi aTOMHasi
M MOJIeKYyJiIpHas Macca, KOJWYeCTBO BeleCTBA, MOJb, MOJSIDHAs
Macca, MaccoBas [oJid XWUMHYECKOro 3jieMeHTa B COeJWHEHUH,
MOJIIPDHBIE ~ 00BEM, OKCHJl,  KUCJIOTAa, OCHOBaHUe, COJIb,
37IeKTPOOTPHULIATE/IBHOCTh, CTEeHb OKUC/IEHHWs, XMMUUYeCKasi peaklys,
K/1accudUKalvsl peakldid: peakliii COeZIUHeHUs], peaki[uu pa3ioKeHusl,
peaki[uu 3aMellleHHs], peakuu OOMeHa, 3K30- U SHAOTEepPMUUECKHe
peakiiiu, TerioBou 3(pdheKT peakijyuu, sipo aToMa, 3JIeKTPOHHbBIN CJI0M
aToMa, aToOMHas opburanb, paguyC aroma, XWMUYecKasi CBS3b,
MOJISIPHAasi U HeMoJisipHasi KOBAaJIeHTHAsi CBSI3b, MOHHasi CBsA3b, WOH,
KaTUOH, aHWOH, pacTBOp, MaccoBas [MoJisg BellecTBa (TPOLIEHTHas
KOHIL|eHTpalus1) B paCTBOPE;

* WUIKOCTPHUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMWYECKUX TOHATUU U
TIPUMEHSTh T TTIOHSATHS IPYU ONMMCAaHUM BellleCTB U UX MpeBpallleHUl;

* HCIOJIb30BaTh XHWMUUECKYI0) CHMBOJIMKY /i1 COCTaBjieHUsi (opmyi
BelLleCTB U YPaBHEHUM XMMUUECKUX PeakLvi;

e ompefensaTh BaJeHTHOCThH aTOMOB  37IeMEHTOB B  OWHAapHBIX
COeUHEeHUsX, CTelleHb OKHCJIEHHSI 37IeMeHTOB B  OWHApHBIX
COeIMHEHUSX, MPUHAMJIE)KHOCTb BEIEeCTB K OINpeeéHHOMY KJacCy
coe/liHeHUN MO (opMysiaM, BUJ XUMUUeCKOW CBsi3U (KOBaJieHTHasi U
VOHHAas1) B HEOPraHWYeCKUX COeIMHEHUSIX;

e packpeiBaTh CMmbICa Ilepuoauueckoro 3akoHa [I. . MeHpeseesa:
J€eMOHCTPHPOBAaTh MOHWMaHue TMePUOAUYECKOr 3aBUCUMOCTU CBOMCTB
XMMUUECKUX 37IEMEHTOB OT UX noJioxkeHus B [leprorueckon cucreme,
3aKOHOB COXPaHEHWsI MacChl BeLeCTB, TTOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO yUeHUs], 3aKoHa ABOrajjpo;

e OINUCBHIBAaTb M XapaKTepu3oBaTh TabmuHyto ¢dopmy Ileproanueckoit
CUCTeMbl XWMHWYECKHUX SJIEMEHTOB: pa3/inuaTh TIOHATUS «TJIaBHAast
noArpynma (A-rpyrma)» U «robouHas roarpytma (b-rpynma)», Manbie
1 OOJIbIIINEe TTIEPHO/bI, COOTHOCUTh 0003HAUeHHs, KOTOpble UMEIOTCS B
Tabnuie «[lepuoguyeckass cucreMa XUMWUeCKHX 3jemeHToB [I. M.
MeHgiesieeBa» C YMC/IOBBIMU XapaKTePUCTUKaMU CTPOEHUSI aTOMOB
XUMHUECKUX 3/IeMeHTOB (CocTaB W 3apsifi sjpa, obOijee uwnCIO
57IEKTPOHOB U pacripefie/ieHre X Mo 3/1eKTPOHHBIM CJI0SIM);



K

KJacCU(UIIMPOBaTh  XMMUUYECKWe  3JIeMeHTbl,  HeopraHuyecKue
Bell[eCTBa, XMMUUeCKHe peakiuu (10 UUC/IY U COCTaBy YUYaCTBYIOILIUX B
peaklivy BellleCTB, 110 TeryioBomMy 3PdekTy);

XapaKTepu30BaTh (OMMCHIBATh) OOIIMe XMMHUUeCKUe CBOMCTBA BeEIleCTB
pa3MuHbIX  K/IAacCOB,  TOJTBepXAash  OIMUcaHWe  MpuUMepaMu
MOJIEKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOLIUX XUMUUECKUX PeaKIIUii;
MPOrHO3MPOBaTh CBOMCTBA BeI[eCTB B  3aBUCMMOCTM OT UX
KaueCTBEHHOI'0 COCTaBa, BO3MOKHOCTU TIPDOTEKaHUS XHUMUUECKUX
TpeBpallleHUii B pa3/InUHbIX yC/IOBUSX;

BBIUUC/IATb OTHOCUTE/IbHYIO MOJIEKY/ISIDHYIO M MOJISPHYIO MacChl
Bell[eCTB, MacCCOBYIO [IO/I0 XWMMUUECKOro »3jeMeHTa 1o dopmyJie
Coe/[MHEHHWs], MaCCOBYHO [I0JIF0 Bell[eCTBAa B pacTBOpe, TPOBOJUTh
pPacyéThl M0 YPaBHEHUIO XUMHUUYECKOH peaki[uy;

MIPUMEHSITb OCHOBHbIE Ofepalid MBIC/IUTE/IbHOM /1eITe/IbHOCTH  —
aHa/lM3 MW CHHTe3, CpaBHeHHe, 0000leHHe, CHCTeMaTU3aIHIo,
K/1accu(UKal[1io, BbisiB/ieHWe TPUUMHHO-C/e[CTBEHHBIX CBsi3el — st
M3yuyeHUs CBOWCTB BeI[eCTB U XUMHYECKUX peakliii, eCTeCTBEeHHO-
HayuHble  METOJbl  TIO3HAaHWS —  HaOmoZieHWe,  HW3MepeHue,
MOZIe/TMPOBaHKe, S5KCIePUMEHT (peasibHbI U MBIC/IEHHBIN );

clefioBaTb  TpaBWIaM TOJIb30BaHUSI XUMHUUYECKOU TOCYJloM U
nabopaTropHbIM 000OpyJOBaHWEM, a TakKe TipaBWiaM obpaiieHusi C
Bell[eCTBaMU B COOTBETCTBUM C HWHCTPYKIUSIMA TIO BbITIOJTHEHUIO
1abopaToOpHBIX XWMHYECKHX OIBITOB TI0 TIOJIyUYeHHI0 W COOMpaHUI0
ra3o000pa3HbIX BeljecTB (BOAOPOZA W KHUCIOPOZA), TPUTOTOBJIEHUIO
pacTBOpPOB C ONpeJe/léHHOM MacCOBOM Ji0/lieli  PaCTBOPEHHOIO
Bell[eCTBa, MJIaHUPOBaTh U TIPOBO/IUTh XUMHUUECKHe SKCIIePUMEHThI 110
pacrio3HaBaHUIO DPACTBOPOB IIle/ioUel M KUCJIOT C  TIOMOIIbIO
WHUKATOPOB (1akMyc, eHosTanerH, MeTUI0paHX U JIpyrue).

KOHI[y oOyueHHss B 9 Kjiacce mpeZMeTHble pe3y/ibTaThl Ha Ga30BOM

YPOBHE /I0J/DKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUH:

PacKpbIBaTb CMBIC/T OCHOBHBIX XWUMHUYECKUX TOHSTUW: XUMUYECKUMN
37IeMEeHT, aTOM, MOJIeKy/a, WOH, KaTUOH, aHUOH, TPOCTOEe BeLeCTBO,
CJIO’KHOE BelleCTBO, BaJIECHTHOCTb, 3/1€KTPOOTPULIATEIbHOCTh, CTENeHb
OKHWCJIEHUS, XUMUUeCKasi peaklusi, XWMHUYecKas CBsi3b, TEIJIOBOU
3¢ deKT peakiiy, MOJib, MOJIAPDHBIA OOBEM, pPacTBOpP, 3JIEKTPOJIUTEHI,
HEe3/IeKTPOJIUTBI, 3JIEKTPOJUTAYECKasi JUCCOLUALUS, PeaKUM UOHHOTO
oOMeHa, KaTa/lv3aTop, XWUMHUeCKoe paBHOBecHe, oOpaTuMbie W
HeoOpaTUMble peakiid, OKHUC/IUTeTbHO-BOCCTAHOBUTE/IbHbIE peaKIIvH,
OKHWC/IUTe/Ib, BOCCTAaHOBUTE/Ib, OKHWCJIE€HWEe U  BOCCTaHOBJIEHUE,
a/yloTponusi, amdOTepHOCTh, XHWMUUecKas CBsi3b (KOBaJjleHTHasl,
VOHHAasi, MeTa/yIndyeckas), KpUCTa/UTMuecKasi peliéTka, KOppo3us
MeTa/I/IOB, CIUIaBbl, CKOPOCTb XWMWUUECKOM peakluu, TpeaebHO
poryctuMast KoHreHtparus [1/1K BeriecTsa;

W/UTFOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XUMWYECKUX TOHATUU U
MIPUMEHSTh 3TU MOHSTHS MPY ONMMCAHUM BeLeCTB U UX TMpeBpallleHUl;
MCI0J/Ib30BaTh XMMUUECKYI0) CHMBOJIMKY /i1 COCTaB/ieHUs (popmy
BelLleCTB U YPaBHEHUM XMMUUECKUX PeakLui;

omnpefie/iAiTb BaJeHTHOCTb M  CTENEeHb OKUCJIEHUSI XUMUYECKUX
5/IEMEHTOB B COEJUHEHUSIX Ppa3/IMYHOr0 COCTaBa, IMPUHAJIEKHOCTh
Bell[eCTB K OIpe/ie/IeHHOMY KJlacCy COe[IMHeHWM To (opMysiaM, BU/,
XMMUUECKOW CBS3W (KOBa/leHTHAas, WOHHAas, MeTa//Inueckasi) B



HEOpPraHUYeCKUX COeIMHEHUSIX, 3apsijl NOHa 110 XUMUUeckou dhopMmyie,
XapakTep Cpefibl B BOAHBIX pacTBOpaxX HEOPraHUUECKUX COeAMHEeHUH,
THUTT KPUCTA/UTAYECKOW PeIIETKY KOHKPETHOT'O Bell[eCTBa;

packpeiBaTh CMbIC Ilepuoauueckoro 3akoHa [I. M. MeHgeneeBa u
JNeMOHCTPUPOBAaTh €ro TIOHWMaHHe: OMNHMChIBaTh W XapaKTepH30BaTh
TabmuHyto Gopmy [leproguueckoil CCTeMbI XUMHUUYECKUX 37IeMEHTOB:
pa3nuaTh TOHATUS «TJIaBHas ToArpynma (A-rpymma)» U «mobouHas
nogarpynna (B-rpymma)», Manbie ¥ Oofbliiie TEepPUO/bl, COOTHOCHUTH
0003HaueHHs1, KOTOpble HWMEIOTCS B TIepUOAWYECKON Tabsuile, C
YKUC/IOBBIMHA ~ XapaKTePUCTUKaMH CTPOEHWS aTOMOB XHMHUECKUX
3/IeMeHTOB (COCTaB U 3apsif sapa, oO0Ilee UKCIO 37eKTPOHOB U
pacrpefie/ieHHe WX II0 3/IEKTPOHHBIM CJIOSIM), OOBSICHATHL O0OIIHe
3aKOHOMEpPHOCTU B U3MEHEHWH CBOWMCTB 3/IeMEHTOB U UX COeJUHEeHU B
Tipe/iesiax MaJibIX IePUO/IOB U TJIaBHBIX TOATPYMI C YYETOM CTPOEHUS
WX aTOMOB;

K/IaCCU(PUIMPOBaTh  XUMUYECKHWe  JIEMeHThbl,  HeopraHuuecKue
BeIllecTBa, XUMHUUeCKHe peakivy (110 YMCIY U COCTABY YUYACTBYIOIUUX B
Peaki[iu BeIIecTB, 10 TeIIOBOMY 3(@eKTy, 1Mo W3MeHeHHI0 CTereHel
OKHCJIEHUS] XUMAYECKUX 37IeMEHTOB);

XapaKTepu30BaTh (OIMHChIBaTh) 00IMe U crieludruyeckie XUMUUeCKre
CBOMCTBA TIPOCTBIX W CJIOJKHBIX BeI[eCTB, TIOATBEpXKAas OIHCaHHe
TIpYMepaMHu MOJIEKY/ISIPHBIX Y MOHHBIX YpaBHEHHM COOTBETCTBYIOIIAX
XUMHUECKUX PeaKLUii;

COCTaB/ISATh ypaBHEHUSI 3EKTPOUTUYECKON AUCCOIUAIMM KHCIOT,
1mje/ioued M CoJied, TOJIHble M COKpAIléHHble ypaBHEHWSl peakLUu
WOHHOTO  OOMeHa, YypaBHEHHUsI  peaklWid, TIOJTBEP>KIAFOIINX
CYII[eCTBOBaHUE TeHEeTHUECKOW CBSI3W MeXKIy BeIleCTBAMU Pa3/INYHBIX
KJIaCCOB;

PacKpbIBaTh CYLIHOCTb OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX PEaKLuii
TIOCPe/ICTBOM COCTaBJIEHUS 3/IEKTPOHHOTO OaslaHca 3TUX peakijuii;
TIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOEHHUS,
BO3MO>KHOCTH TIPOTeKaHHsI XUMUUYECKUX TIPeBpAIl[eHU B Pa3TUUHBIX
yCJIOBUSIX;

BBIUMC/ISTh OTHOCUTENBHYIO MOJIEKY/ISPHYI0 U MOJIIPHYIO MacChl
Bell[eCTB, MacCCOBYHO [IO/IF0 XWMMUUECKOro 3jeMeHTa 1o dopmyJie
CoeJMHEeHMs, MACCOBYIO [OJIF0 BellleCTBAa B pacTBOpe, IPOBOAUTH
PacuéThI 10 YPAaBHEHUIO XUMUUeCKOU peaki[iy;

cobmolaTh  MpaBWa  TI0JIb30BaHUS ~ XUMHUYECKOW TOCYJ0M U
nabopaTropHbIM 00Opy/OBaHHEM, a TaKXKe TMpaBuaa OOpaleHusi C
BeIleCTBAMU B COOTBETCTBHUM C WHCTPYKIUSIMH TI0 BBITIOJTHEHUIO
nabopaToOpHBIX XWMHUYECKHUX OIBITOB TI0 TIOJIyUYeHHI0 W COOMpaHUIO
ra3000pa3HbIX Bell[eCTB (aMMUAaKa U yTIeKHUCIOTO Ta3a);

MPOBOIUTh  PeaKiUM, TIOATBEP)KJAIOIe KaueCTBeHHBI COCTaB
Pa3/MUHBIX BEIIeCTB: PACIIO3HaBaTh OMBITHBIM TIYTEM XJIOPH-,
opomua-, woaua-, kKapboHaT-, docdar-, cuaMKaT-, Cyabdar-,
TUIPOKCU/I-MOHBI, KaTUOHbI aMMOHHSI U WOHBI U3YUeHHBIX METaJIJIOB,
TIPUCYTCTBYIOIIME B BOAHBIX PACTBOPaX HEOPTaHUUYECKUX BeIl[eCTB;
MIPUMEHATb OCHOBHBIE OTepal[ii MBIC/IUTETbHON [1eATeTbHOCTH —
aHa/lM3 ¥ CHHTe3, CpaBHeHHe, 0000leHHe, CHUCTeMaTU3aIHIo,
BBISIB/IeHUEe TIPUUHUHHO-C/Ie/ICTBEHHBIX CBSI3el — ISl U3yUeHUs] CBOWCTB
BEIIeCTB M XUMHUYECKUX peaki[ii, eCcTeCTBeHHO-Hay4yHble MeTO/bl



Mo3HaHusi — Habuo/leHre, U3MepeHre, MOJe/TMpPOBaHNe, SKCIIePUMEHT
(peasibHBIV U MBIC/IEHHBIN).



TEMATHUYECKOE IVIAHUPOBAHUE

8 KVIACC
HaumeHoBaHue Ko/mmuecTBO yacos
No OnekTpoHHbIe (UG poBHIe)
pa3/ie/ioB U TeM KonTpo/sibHbIe IIpakTHyeckue
n/n Bcero oOpa3oBaTe/IbHbIE PecypChl
MporpaMmabI PadoThI pPabdoThI
Paspen 1. IlepBonayaibHbIe XUMHAYECKHE IOHATHSA
XuUMUST — BaKHas
11 00/1acTb eCcTeCTBO3HAHUS c 5 bubnuoreka LIOK
’ Y [IPaKTHYECKOM https://m.edsoo.ru/7f41837¢c
JlesATeJIbHOCTH YesioBeKa
10 BemectBa u xuuimmnueckue 15 1 bubmoreka LIOK
' peakLyu https://m.edsoo.ru/7f41837¢c
Wroro no paszpeny 20
Pa3pen 2. BakHeline npejCcTaBUTe/Id HeOPraHUYeCKUX BelecTB
21 Bo3nyx. Kucnopog. 6 bubmioTeka LJOK
' [MousTHe 00 OKCHUAAX https://m.edsoo.ru/7f41837¢c
99 Bopopog. Ilonsitue o 8 1 bubmoreka IIOK
' KUCJIOTaX U COJISX https://m.edsoo.ru/7f41837¢c
53 Bopga. PacTBopsl. c 1 1 bubmoreka LIOK
' IToHsiTHie 06 OCHOBAHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChI Bu6 OK
oTeKa
24 HeOpraHhyeCcKux 11 1 1 nomiotexa L

coeZIMHEeHUM

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




Wtoro no pazpeny 30

Pazpgen 3. [lepuoanueckuii 3akoH u Ilepuoguueckasi cucreMa XuMuueckux 31eMeHToB /1. 1. MeHnjeneeBa. CTpoeHue aTOMOB.
Xumnueckas cBfi3b. OKHC/IUTe/IbHO-BOCCTAHOBUTE/IbHBIE PeaKIiiu

[Teproanrueckuii 3aKOH 1
[Teproguueckasi cucrema
3.1 XUMUUECKUX 371EMEHTOB 7
L. Y. MeHnpeneesa.
CrtpoeHue aTomMa

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

XuMuueckas CBA3b.

3.0 OKuUC/IUTeNbHO- 8 ) Bbubmoteka LIOK
) BOCCTAQHOBHTE/IbHbBIE https://m.edsoo.ru/7f41837c
peakLuun
bubmmoreka IIOK
n
TOTO TIO pasfesy 15 https://m.edsoo.ru/7f41837c
Pe3eDEHOE EDeMs 3 bubmioreka LIOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO
68 5 5
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9 K/IACC

HauMeHnoBaHue KoiunyecTBo yacoB
No OnekTpoHHbIe (UG poBbIe)
Pa3/ie/IoB U TEM KoHTpo/ibHBIE IIpakTHyeckue
n/n Bcero oOpa3oBaTe/IbHbIE PecypChl
NporpaMmabI paboThI PaboThI
Paspen 1. BemjecTtBo ¥ xXuMHu4yecKue peaknjuu
IToBTOpEHUE U
11 yray6ieHue 3HaHUN . 1 bubmioreka LIOK
' OCHOBHBIX Pas3/ie/ioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcCHOBHBIE
1.2 3aKOHOMEPHOCTHU 4 Bubmorexa LIOK
) p . https://m.edsoo.ru/7f41a636
XUMUYECKUX peakLin
DJIeKTPOJIUTAYECKast
13 JACCOLUALIUSL. 3 1 1 bubmoreka IIOK
' XUMHyeckue peakliuu B https://m.edsoo.ru/7f41a636
pacTBopax
Wtoro no pazpeny 17
Pazpen 2. HemeTasibl M MX COeHHEHHUS
OO011jas1 XapaKTepUCTHKA
2.1 XI/II\]/-[LII/II-IECKiX BJIEMEHTOB 4 1 Bubmorexa LIOK
' https://m.edsoo.ru/7f41a636
VI A-rpymrsl. ['aioreHst
OO011jasi XapaKTepUCTHKA
i PakTeD Bbubmioteka LIOK
2.2 XUMHUUECKHUX 3/IEMEHTOB 6

VIA-rpymmsl. Cepa U eé

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




COeJUHEeHHS

OO0r11ast XapaKTepuCTUKA

23 XUMUUYECKUX 3/IeMEeHTOB 7 bubmmoreka LIOK
’ VA-rpymmbl. A30T, https://m.edsoo.ru/7f41a636
docdop u ux coeiHeHs
OO011iast XapakTepuCTUKA
XUMUUECKUX 3/IeMeHTOB Bub 1IOK
nbnioTeka
24 IVA- . Yrnepo
FPYHIIbL. Y T/IEPOA U 8 https:/m.eds00.ru/7f41a636
KPeMHUI U UX
coeJuHeHUst
Ntoro no pa3peny 25
Pa3pen 3. MeTanabl ¥ MX COe/JMHEHUS
31 OO1ue cBOMCTBA 4 bubmmoreka LIOK
' MeTaJl/IOB https://m.edsoo.ru/7f41a636
3.9 BakHeliiie MeTasbl U 16 bubmioreka LIOK
' UX COeIUHEeHUs https://m.edsoo.ru/7f41a636
Wroro no pa3neny 20
Pa3zpen 4. XuMusa M oOKpyKarijas cpeaa
41 BemectBa u maTepuansl B 3 bubmioreka LIOK
' JKU3HU UeIoBeKa https://m.edsoo.ru/7f41a636
Ntoro no paspeny 3
bubmoreka LIOK
PesepBHoe Bpems 3 H

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

8 K/TACC
No KonnuecTBo yacos
JJIeKTPOHHBIE
Jdara nu¢ppoBbIe
n| Tema ypoka KoHTpo/bHbIE IIpakTHUuecKue
Bcero U3yUeHUs oOpa3oBare/bHbIE
/ paboThI paboThI
pecypchbl
n
[Ipegmet xvmun. Posib xumuu B bubmoreka LIOK
1 JKU3HU yejioBeka. Tesa u 1 https://m.edsoo.ru/ff0d21
BellecTsa Oc
bubnuoreka IIOK
[NoHsATHE O MeTo/jaX TI03HAHUS B
2 1 https://m.edsoo.ru/ff0d22
XUMUHA
7e
ITpakTrueckast pabora Ne 1
bubnuoreka IIOK
«[TpaBuna pabotsl B mabopaTopuu
3 . 1 https://m.edsoo.ru/ff0d23
Y TIpUEMBI 00partieHus C dc
nabopaTtopHbIM 000py/J0BaHHEM» o
bubmoreka LJOK
UucTele BelljecTBa U CMeCH.
4 o 1 https://m.edsoo.ru/ff0d26
CriocoObI pa3ziesieHust cMecei ca
[TpakTuueckast pabora Ne 2 bubmmoreka LIOK
5 «Pa3genenue cmeceii (Ha mpumMepe 1 https://m.edsoo.ru/ff0d28
OUYMCTKU TTIOBAPEHHOM COJIN)» c8
bubmmoreka IIOK
6 ATOMBI ¥ MOJIEKYJIbI 1 https://m.edsoo.ru/ff0d2a
6c




XUMHUeCcKUe 3/1eMeHThl. 3HAaKU

bubnmoreka LJOK

XUMHUYECKUX peakiui

7 (CMMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bubmoreka IIOK
8 IIpocTeie ¥ C/i0XKHBIE BellleCcTBa https://m.edsoo.ru/ff0d2a
6c
bubmoreka LJOK
9 ATOMHO-MOJIEKY/IIPHOE yUeHue https://m.edsoo.ru/ff0d2d
50
3aKOH I0CTOSIHCTBA COCTaBa
BelleCcTB. XUMuueckasi hopMmya Bubmiorexa OK
10 HHECTS. pMyJd. https://m.edsoo.ru/ff0d2ea
BanentHocTh aTOMOB .
XUMHUYECKUX 3JIeMEHTOB -
OTHOCHTe/bHas aTOMHas Macca. bubmoreka LIOK
11 | OrtHocUTe/IbHAs MO/IEKYIsIpHas https://m.edsoo.ru/ff0d32
Macca 3c
MaccoBast o151 XMUMHAYeCKOro Brbmorea OK
12 A https://m.edsoo.ru/ff0d35
3/71eMeHTa B COeJUHEeHUU 0c
Komuuectso Beljectsa. Moiib. Brbmaorexa [JOK
13 https://m.edsoo.ru/ff0d52
MonsipHas macca
30
bubmoreka IIOK
®du3nueckre U XUuMHUUeCKUe
14 https://m.edsoo.ru/ff0d37f
sIB/IeHUs1. XUMUUecKasl peakLiysi .
15 | TIpu3HaKK U yCI0BUS TIPOTEKAaHUS bubmoTeka [IOK

https://m.edsoo.ru/ff0d3a




16

3aKOH COXpaHeHHs MacChl

bubnmoreka LJOK

16 | BemecTtB. Xumuueckue https://m.edsoo.ru/ff0d3b
ypaBHEHUS 88
Brruncienus KonivuecTsa, MacChbl bubmmoreka LIOK
17 | BewecTBa 110 ypaBHeHUsIM https://m.edsoo.ru/ff0d57
XUMUUECKUX peaKLvii 08
Knaccudukaiys XuMruueckux
o bubmiorteka LJOK
peakuui (CoeUHeHUs,
18 https://m.edsoo.ru/ff0d3f3
pas/ioXKeHusl, 3aMeLeHus], 4
obMeHa) a
M. B. JIOMOHOCOB — yUéHBIM- bubnuoreka IIOK
19 | sammknoneauct. O606IIeHe 1 https://m.edsoo.ru/ff0d40
cuCTeMaTu3aliys 3HaHUM c4
KonTtpospHast pabota Nel o Teme bubmoreka LIOK
20 | «BewecTBa U XUMHUUYeCKHE https://m.edsoo.ru/ff0d42
peaxkim» 90
Bo3nyx — cmecs rasos. Cocras bubmoreka LIOK
21 | Bo3gyxa. Kuciopon — 3nemMeHT 1 https://m.edsoo.ru/ff0d44
ripocToe BeljecTBo. O30H 8e
du3nrueckre U XUuMHUUYeCKUe
N bubnmroreka LJOK
CBOMCTBA KMCJIOpO/a (peakLuu
22 https://m.edsoo.ru/ff0d46
OKucJieHus1, ropenue). [Tonsitue 14
00 okcugax o
23 | Croco0OblI rostyueHust KUCI0poZa bubmmoreka IIOK

B 1abopaTopuu U

https://m.edsoo.ru/ff0d49




IMMPOMBIIJIEHHOCTH. HPI/IMEHEHI/IG

7a
KHCI0poZa
TemnoBoii 3¢eKT XUMHUyecKoi
peakiuu, MoHSITHe O Bbubmmoreka LIOK

24 | TepMOXVMMHUUYECKOM ypaBHEHUHY, https://m.edsoo.ru/ff0d47
3K30- ¥ SHA0TepMHUUYECKUX 90
peaxLusax
ToruBo (HedTh, yrosib U MeTaH). bubmuoreka LIOK
25 | 3arpsi3HeHHe BO3/yXa, CTIOCOOBI https://m.edsoo.ru/ff0d4c
ero npefoTBpalleHus 4a
ITpakTHueckasi pabora Ne 3 1o
bubnuoreka IIOK
Teme «IlomyueHue u cobrpaHue
26 https://m.edsoo.ru/ff0d4ae
KUCJIOpO/ia, U3yueHue ero 5
CBOMCTB» a
Bopopoa — snemeHT U rpocToe bubnuoreka IIOK
27 | BeujectBO. HaxoxmeHue B https://m.edsoo.ru/ff0d4d
TIPUPOJIE do
dusnueckre U XuMUUYecKue bubmioTeka LIOK
28 | cBoticTBa Bogopoza. [IprMeHeHMe https://m.edsoo.ru/ff0d4d
BOZIOpPOJA do
bubnuoreka IIOK
29 | IlonsATHe 0 KMC/IOTaX U COJIAX https://m.edsoo.ru/ff0d50
d2
Crioco0bl 1ostyueHust BOZOPO/ia B Brbmiorea LOK
30 y AOPOA https://m.edsoo.ru/ff0d4d

nabopatopuu

do




[MTpakTrueckas pabota Ne 4 o
teMe «[TomyueHue u cobupanue

bubnmoreka LJOK

31 https://m.edsoo.ru/ff0d4f4
BOZIOPO/ia, U3yUueHUe ero )
CBOMCTB» 2
MonsipHblii 00BbEM Tra30oB. 3aKOH Brbmorea LIOK
32 https://m.edsoo.ru/ff0d54
ABorazpo 2e
Brrurcienusi 00béMa, KoyecTBa
bubnuoreka IIOK
Bell[eCTBa rasa Io ero u3BeCTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMUeCTBY BellleCTBa WA a0
00BEMY o
Brbrurcienusi 06bEMOB ra3oB 110
bubmmoreka IIOK
yPaBHEHHIO Peakl[iy Ha OCHOBE _
34 . . https://m.edsoo.ru/ff0d57
3aKOHa 0OBbEMHBIX OTHOILIEHUM 08
rasos o
bubmoreka LJOK
dusnyeckre U XMMUUeCKHe
35 . https://m.edsoo.ru/ff0d58
CBOWCTBA BO/Jbl 7o
CocraB ocHoBaHui. [ToHsITHE 00 Bubmaorexa [JOK
36 https://m.edsoo.ru/ff0d59
UHAUKaTOpax e2
Bopga kak pacTBopuUTesb.
bubmmoreka IIOK
HaceiiijeHHbIe ¥ HeHAChIIeHHbIe
37 https://m.edsoo.ru/ff0d5b
pacTtBopbl. MaccoBast o1t 40
BeII[eCTBa B paCTBOpe o
38 | TIlpaktuueckasi pabora Ne 5 1o bubmoreka LJOK

Teme «IIpUTOTOB/IEHHe PaCTBOPOB

https://m.edsoo.ru/ff0d5e




C orpejeéHHOW MacCOBOM ioJiel
PacTBOPEHHOTO BeLL[eCTBa»

ba

KonTtposnbHas paborta Ne2 1o Teme

bubmoreka IIOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoza. Bogopon. Bozga» 42
bubmoreka LJOK
Oxkcuppl: cocTaB, Knaccudukaius,
40 https://m.edsoo.ru/ff0d66
HOMEHKJ/IaTypa
4e
[Tonyuenve v xummnyeckue bubmoteka LIOK
41 | cBOMCTBA KUC/IOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aMmbOTepHBIX OKCUJIOB 4e
bubmoreka IIOK
OcHoOBaHus: COCTaB,
42 https://m.edsoo.ru/ff0d67
KJ/IacCU(UKaLYsi, HOMeHK/IaTypa ca
bubmoreka LJOK
[TonyueHue U XuMHUUyeCckKue
43 - N https://m.edsoo.ru/ff0d67
CBOMCTBa OCHOBaHUM ca
Kucnotsr: cocras, Brbmorea LOK
44 https://m.edsoo.ru/ff0dfee
K/1accuduKalysi, HOMeHK/IaTypa 5
[TonyyeHue 1 xuMuueckre Brbmaorexa [JOK
45 \,y https://m.edsoo.ru/ff0dfee
CBOMCTBA KMCJIOT 5
Conu (cpegHue): HOMeHK/IaTypa, bubmoreka [IOK
46 | crocobsbl omyyeHus, https://m.edsoo.ru/00ad94
XUMHYeCcKre CBOMCTBa 74
47 | Tlpaktuueckasi pabora Ne 6. bubmoreka LIOK




PelieHue sKCriepuMeHTaIbHbIX
3azia4u 1o TeMe «OCHOBHbIE
KJIaCCbl HEOPraHWYeCKHUX
coeZIMHEeHUM»

https://m.edsoo.ru/00ad9b
7c

I'eHeTHUeCKas CBA3b Mexay

bubnmoreka LJOK

48 | k/maccamMu HeopraHu4eCcKux https://m.edsoo.ru/00ad9a
coeZIMHeHUMN 50
bubmoreka IIOK
O06o011IeHMEe U CHCTeMAaTH3al[Us
49 N https://m.edsoo.ru/00ad9c
3HaHUM
b2
KonTtposnbHast pabota Ne3 1o Teme bubmoreka LIOK
50 | "OcHOBHBI€ KJ/1acChl https://m.edsoo.ru/00ad9e
HeopraHuuecKux coeMHeHui" la
[TepBBbie TIOMBITKA
bubnrorteka LJOK
K/1acCubUKalyd XUMAUECKUX
51 https://m.edsoo.ru/00ad9f
y7ieMeHTOB. [ToHSATHE O TpyTINax fa
CXO/IHBIX 37IeMEHTOB -
[Tepuoauueckuii 3aKOH U
bubnmroreka LIOK
[Tepyopnueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMUUeCKUX 37eMeHToB /1. 1. 2
MenpeneeBa B
bubmoreka IIOK
53 | Tlepuoppbl, TpyIIibl, TOATPYIIIbI https://m.edsoo.ru/00ada5
2c
bubmoTeka [IOK
Crtpoenue atomoB. CocTtas
54 https://m.edsoo.ru/00ada3

aTOMHBIX fAzep. V30Torsl

42




CtpoeHue 3/1eKTPOHHBIX

bubnmoreka LJOK
000J10U€eK aTOMOB 3/1IEMEHTOB
55 N https://m.edsoo.ru/00ada6
[Teproguueckoit cucremsi [. U. be
MeHpeneeBa B
XapakTeprCTHKa XUMUUECKOT0
bubmoreka LJOK
371eMeHTa M0 ero MOJI0)KeHHUI0 B
56 N https://m.edsoo.ru/00ada8
[Tepuoguueckoit cucreme /1. 1. 24
MeHgeneeBa B
3nauenue [leprogrueckoro
bubmoreka LJOK
3aKOHa [/l Pa3BUTHS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. 1. 1. Menzenees — Ge
Y4€HbIH, TTeZjaror U rpakxiaHvH o
Pe3sepBHbIil ypok. O6061eHre U
P P EH bubmorteka LJOK
chCcTeMaTHh3alys 3HaHUM /
58 . https://m.edsoo.ru/00adb3
Bcepoccutickas ipoBepouHasi 3c
pabora o
KonTponbHast pabota Ne4 1o Teme
bubnuoreka IIOK
«CTtpoenue atoma. XuMHAUeCcKast
59 . https://m.edsoo.ru/00adb4
CBs3b» / Becepoccurickas 36
NpoBepouHasi paboTa o
bubmoreka LJOK
OJIeKTPOOTPHLIATe/IbHOCTh
60 https://m.edsoo.ru/00adaa
aTOMOB XUMUUYECKUX 3/IeMEHTOB b8
bubnuoreka IIOK
61 | VoHHas xumuyeckasi CBS3b https://m.edsoo.ru/00adac
34
62 | KoBasneHTHas noJisipHast bubnmroreka LJOK




XHUMHnyecKas CBA3b

https://m.edsoo.ru/00adaa
b8

KoBaneHTHas HernosisipHast

bubmoreka LJOK

63 1 https://m.edsoo.ru/00adaa
XUMUYECKasi CBAA3b
b8
bubnuoreka IIOK
64 | CreneHb OKUC/IeHUA 1 https://m.edsoo.ru/00adae
28
bubnmroreka LJOK
OKUC/IUTe/IBEHO-
65 1 https://m.edsoo.ru/00adb0
BOCCTAHOBUTEJ/IbHBIE PeaKIUU 76
bubnuoreka IIOK
66 OKUCIUTeIN U BOCCTAaHOBUTEN 1 https://m.edsoo.ru/00adb0
76
PesepBHbIN ypok. OO600OLLIEHUe U
P P EH bubmoreka LJOK
CUCTeMaTH3aLysl 3HaHUH T10 TeMe
67 1 https://m.edsoo.ru/00ad9c
«CTtpoeHue aTroma. XuMuyeckas bo
CBSA3b» b2
N bubnmoreka LJOK
PesepBHbIi ypok. O000II[eHMe U
68 P yp \]:u 1 https://m.edsoo.ru/ff0d61
CHUCTeMaTH3ariysl 3HaHUH e
OBLIEE KOJIMYECTBO YACOB 68

[10 [TPOI'PAMME




9 K/IACC

No Ko/muecTBo yacos
JJIeKTPOHHBIE
Jara nu¢poBbIie
n | Tema ypoka KoHTpo/ibHBbIE IIpakTHUYeckue
Bcero HU3y4YeHUs oOpa3oBaTe/IbHBIE
/ paGoThI paboThI
pecypchbl
n
[Teprognueckuii 3aK0H.
bubnmoreka LJOK
[Teproanueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUUYECKUX 371eMeHTOB /1. .
N. MeHgeneeBa }
3aKOHOMEpHOCTH B
N bubnmoreka LJOK
Vi3MeHeHNY CBOUCTB
2 1 https://m.edsoo.ru/00adb6b
XMMHUUYECKUX 3JIEMEHTOB 6
NepBbIX TPEX MEPUO/0B B
Knaccudukanus u bubmoteka LIOK
3 HOMeHK/1aTypa 1 https://m.edsoo.ru/00adb7e
HeopraHuuecKux BelecTB 2
Buapl xvimuueckou CBsI3U U bubnuoreka LIOK
4 TUIIBI KPUCTAJIJTMUECKUX 1 https://m.edsoo.ru/00adbac
PEIIETOK 6
KonTponbHast pabota Nel
no teme «IloBTOpeHue u
5 yray0bsieHre 3HaHUH 1 1
OCHOBHBIX pa3/iesioB Kypca
8 kacca»




Knaccudukarus bubmioteka LIOK
6 XMMHUUECKUX peakLUi 1o https://m.edsoo.ru/00adbcb
pa3IMYHbIM MPU3HaKaM 0
ITonsiTHE O CKOPOCTH
N bubmoreka LJOK
XUMHYECKOW pPeakLiu.
7 https://m.edsoo.ru/00adbe9
[ToHsiTHe 0 TOMOTEHHBIX U .
reTeporeHHbIX peakiysaxX B
[ToHuaTtue o xumMrUyeCcKom
paBHOBecUU. PaKTOPBI,
bubmoreka LJOK
BJIMSIFOLLIME Ha CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHYECKOM peaklyuy 1 .
I10J/1I0’KeHHe XUMUYeCKOoro -
paBHOBeCHs
Okuc/UTeLHO- bubmoreka LJOK
9 BOCCTaHOBUTEJIbHbIE https://m.edsoo.ru/00adcad
peakiuu e
Teopus
. bubnuoreka IIOK
3/1eKTPOJIMTUYECKON
10 https://m.edsoo.ru/00adcd6
nuccouranyu. CuibHbIe U 3
cs1abble 37IeKTPOJIUTEI -
bubmoreka LJOK
NouHble ypaBHeHUs
11 N https://m.edsoo.ru/00add44
peakiuii 3
12 XrMHUUeCKre CBOMCTBa bubnuoreka IIOK

KUCJIOT ¥ OCHOBAHUI B
CBeTe Mpe/icTaB/ieHui 00
371eKTPOJIUTUYECKOMU

https://m.edsoo.ru/00add5d
8




JIUCCOITMALIN

XUMHUYeCcKle CBOUCTBA
CoJIeH B CBeTe

bubmoreka LJOK

13 | mpepncraBnenuii 06 https://m.edsoo.ru/00add8b
3/71eKTPOJIUTUYECKOM 2
JUCCOLIAI[UU
bubmoreka [IOK
[TonaTue o rugponuse
14 . https://m.edsoo.ru/00add9d
conei
4
O6oBweHe 1 bubmiorteka LJOK
15 . https://m.edsoo.ru/00addd1
CcUCTeMaTu3aLys 3HaHUM 5
[MpakTrueckas pabota Ne 1.
bubmoreka LJOK
«Pemenue
16 https://m.edsoo.ru/00addbf
9KCIepUMeHTaTbHbIX .
3a/jau» a
KonTtponbHast pabora Ne2
o TemMe
bubmoreka LJOK
«DJIeKTPOITHYeCKast
17 https://m.edsoo.ru/00addec
JMCCoLMaliusl. 0
XyMuyeckKue peakliuy B B
pacTBopax»
OO0111ast XapakTepuCTUKA
bubmioreka LJOK
rajoreHoB. XuMHUueckue
18 . https://m.edsoo.ru/00addfe
CBOMCTBA Ha IIpUMepe 5
xJiopa B
19 Xnoposogopog. ConsiHas bubnmmoreka LJOK




KUCJI0Ta, XUMUAYEeCKHe
CBOMCTBA, T0JIyYeHue,
TpUMeHeHue

https://m.edsoo.ru/00ade10
4

[MpakTrueckas pabota Ne 2
o teMe «[lomyuyenue

bubmoreka LJOK

20 . https://m.edsoo.ru/00ade34
COJISTHOM KUCJIOTHI, g
V3y4yeHue eé CBOWCTB» B
Brrumciienust no
bubmioreka LJOK
yPaBHEHUSIM XUMUUeCKUX
21 N https://m.edsoo.ru/00ade48
peakiuii, eciv OfiH U3 g
peareHTOB /laH B U30bITKe -
bubnmoreka LJOK
OO0r11ast XapaKTepuUCTUKA
22 https://m.edsoo.ru/00ade64
371eMeHTOB VIA-rpynribl .
AnoTpornHsie
MOAU(UKALIM CEPBI.
¢ P , bubmoreka LIOK
HaxoxzeHue cepbl U eé
23 o https://m.edsoo.ru/00ade64
COeJUHEHU B MPUPOJE. .
XuMHUUecKue CBOMCTBa N
cephl
CepoBogopofi, CTpoeHue, bubmoreka IIOK
24 ¢du3nuecKre U XuMHUYeCcKUe https://m.edsoo.ru/00ade80
CBOMCTBA 2
Oxcuppl cepsl. CepHast
bubmoreka LJOK
KUC/OTa, pu3ndeckre u
25 https://m.edsoo.ru/00adea2

XUMHUUeckKue CBOﬁCTBa,
NMprUMeHeHue

8




XUMHYecKre peakLyu,
Jiekalyie B OCHOBe
TIPOMBIIIJIEHHOTO Criocoba

bubmoreka IIOK

26 | mnosydeHUsi CEPHOM https://m.edsoo.ru/00adec8
KUC/IO0TbI. XHUMHUYECKOe a
3arpsi3HeHue OKpY’Karolen
CpeJibl COeJHeHUSIMU Cepbl
Brrunicienne MmaccoBou bubmioteka LIOK
27 JIOJIA BBIXO/ZA TPOAYKTa https://m.edsoo.ru/00adec8
peakLuu a
OO0r11ast XapaKTepuUCTUKA
3/1eMeHTOB V A-IpyIIibl. bubmoreka LJOK
28 | A3sor, pacripocTpaHeHue B https://m.edsoo.ru/00adeea
npupoze, pusnueckre u 6
XUMHYEeCKHe CBOWMCTBa
AmMuak, ero ¢pusmueckre bubmoteka LIOK
29 1 XMMHUYeCKHe CBOMCTBaA, https://m.edsoo.ru/00adf00
T0JIyuyeHre U [IpUMeHeHue 4
[MpakTrueckast pabora Ne 3
bubnmoreka IIOK
1o teMe «[lomyuyenue
30 https://m.edsoo.ru/00adf18
aMMHaka, U3yueHue ero 0
CBOMCTB» a
A3oTHasi KAC/I0Ta, eé bubnuoreka IIOK
31 bu3nueckre U XuMruJeckue https://m.edsoo.ru/00adf30
CBOICTBA 6
32 Wcnonb3oBaHWe HAUTPATOB bubmoreka LJOK

U coJieli aMMOHUSA B

https://m.edsoo.ru/00adf51




KaueCcTBe MUHEPAJIbHbIX
yaobpeHuit. XuMuueckoe

3arpsi3HeHue OKpYy Karolljei 8
cpebl CoOeTUHEHUSIMHU
asora
®docdop. Okeupg pocdopa
dop oceop bubnmmoreka LJOK
(V) u docdopHas Kuciora,
33 https://m.edsoo.ru/00adf68
bu3nueckre U XUuMHUUeCcKue a
CBOWCTBA, M0/IyYeHue -
Wcnonb3oBanue docdaton
B KauecTsBe MUHepaIbHbIX bubmmoreka LIOK
34 | ypobpenwuii. 3arpsi3HeHHe https://m.edsoo.ru/00adfc2
TIPUPO/IHOM Cpeibl 0
dochaTtamu
Yrnepog,
bubmiorteka LJOK
pacrpocTpaHeHue B
35 https://m.edsoo.ru/00adfd9
npupoze, pusnueckre u .
XMMUYECKHE CBOMCTBa -
Okcupp! yriaepoga, ux
¢dusnyeckre U XMMUUYECKHe bubmoteka LIOK
36 CBOMCTBA. JKOJIOTUUeCKHe https://m.edsoo.ru/00adfeb
npo0JIeMbl, CBSI3aHHBIE C e
okcugoMm yriepoga (IV)
N bubnmoreka LJOK
YronpHas KUcioTa U eé
37 https://m.edsoo.ru/00ae006
conu
C
38 | IIpakruueckast pabora Ne 4 Bbubmoteka LIOK




o teme "[lonyuenue
YI/IeKUCIIOTO rasa.
KauecTBeHHas peakijus Ha
KapboHaT-uoH"

https://m.edsoo.ru/00ae027
e

[TepBOHAUaIbHbIE TIOHSATHS
00 opraHMuecKux

bubmoreka LJOK

39 https://m.edsoo.ru/00ae054
BelleCTBaxX Kak 0 o
coeJMHEHUSIX yTaepoja a
. bubmioreka LIOK
KpemHuii u ero
40 https://m.edsoo.ru/00ae080
CoeIMHEeHUSsI ;
ITpakTrueckast pabora Ne 5.
Pernenue
bubmmoreka IIOK
SKCIIePUMEHTA/TbHBIX 3aziau
41 . https://m.edsoo.ru/00aeQbf
1o reMe «BakHei1ie )
HeMeTaJlUIbl U UX -
COeIMHEeHUSI»
KonTponbHast paboTa Ne3
. bubmmoreka IIOK
1o reMe «BakHeiive
42 https://m.edsoo.ru/00ae0el
HeMeTaJlUIbl U UX 3
coeTMHEeHUSI» B
43 OO011jasi XapaKTepUCTHKA bubmiorteka LJOK

XUMHWUYEeCKHUX 3/IeMeHTOB —
MeTa/I0B. MeTanuecKast
CBA3b U MeTa/VIh4yeCKas

KpHUCTa/JIMYecKas perléTka.

®dusnyeckue CBONCTBA

https://m.edsoo.ru/00ae103
e




MeTaJ/1JIOB

XUMHUYeCcKle CBOUCTBA

bubmoreka LJOK

METaJIJIOB.
44 o https://m.edsoo.ru/00ael115
OJIeKTPOXUMUYECKUU P 5
HaTpSKeHUN MeTaslioB B
OO1ue crocobbl
T0JlyueHusl MeTasl/IoB.
CniaBel. BeluncieHus 1o Bubmmoreka IIOK
45 YPaBHEHUAM XUMHUUYECKUX https://m.edsoo.ru/00ae115
peakiuii, eciv OfiH U3 6
peareHTOB COZEP)KUT
rpuMecu
bubmoreka [IOK
ITonsiTHe o0 Koppo3uu
46 https://m.edsoo.ru/00ae127
METaJIJIOB
8
bubmioreka LJOK
47 ITe1ouHble MeTa/lIbL https://m.edsoo.ru/00ae14b
2
OKcUbI ¥ TUJPOKCUbI Bubmiorexa LIOK
48 https://m.edsoo.ru/00ael14b
HaTpus U Kaausi 5
[[lenouHo3emMesbHbIE bubmuoreka IIOK
49 MeTasl/ibl — Kanbl[ui 1 https://m.edsoo.ru/00ael5e
MarHumn 8
5 bubmioreka LJOK
BakHeniie coeiMHeHUS
50 https://m.edsoo.ru/00ael5e

KaJIbLIUs

8




O6o06meHne u

51
CUCTeMaTH3aLus 3HaHUM
K bubmoreka LIOK
6CTKOCTb BOZIbI U
52 . https://m.edsoo.ru/00ae188
Croco0bl eé ycTpaHeHust 6
[TpakTrueckasi pabota Ne 6 bubnuoreka IIOK
53 1o Teme "JKECTKOCTb BOZbI https://m.edsoo.ru/00aelae
Y MeTO/Ibl eé ycTpaHeHus " 8
bubmioreka LJOK
54 AntoMuHUN https://m.edsoo.ru/00aelc6
4
AmM@oTepHbIe CBOKCTBa Brbmiorea LOK
55 https://m.edsoo.ru/00aelc6
OKCH/Ia ¥ TUAPOKCHA 4
bubmoreka LJOK
56 Keneso https://m.edsoo.ru/00ae1d8
6
OKcufpl, THAPOKCUABI U bubmoreka LIOK
57 conv xene3a (II) u >xenesa https://m.edsoo.ru/00ae35e
(I1D) 6
cg O06o061eHue u
CcUCTeMaTHr3aLus 3HaHUU
59 | IlpakTtnueckas pabota Ne 7. bubmoteka LIOK

Peinenue
5KCIIepUMEeHTAa/IbHBIX 3a/lau
o TeMe «BakHelime
MeTalabl U UX

https://m.edsoo.ru/00ae3de
8




COeIMHEHU S

Brruurciienus no
YPaBHEHHUsIM XUMUUEeCKUX
peakLyid, eC/I1 OJIUH U3
peareHTOB [laH B U30bITKe

bubmoreka LJOK

60 https://m.edsoo.ru/00ae175
WU COZIEP>XKUT TIPUMECH. 0
BbruncieHust MacCoBO# -
JI0JI BbIXO/Ia TIPOAYKTA
peakiuu
61 O06o061eHue u
CcUCTeMaTH3aLus 3HaHUU
KonTtposnrHast pabota Ned
62 1o TeMe «BaxkHerie
MeTaJUTbl ¥ UX
COeZIMHEHUSI»
BemmectBa u maTepuansl B bubnuoreka IIOK
63 TOBCeJHeBHOM XKU3HU https://m.edsoo.ru/00ae3f5
ye/ioBeKa 0
bubmoreka LJOK
XUmuryeckoe 3arpsisHeHve
64 . https://m.edsoo.ru/00ae427
OKpY>KaroIlel cpefibl 0
bubmmoreka IIOK
PoJib XUMUM B pellieHnH
65 https://m.edsoo.ru/00ae427
9KOJIOTUUECKHUX MPobieM 0
Pe3epBHbIi1 ypOK. bubnuoreka IIOK
66 | O6obieHne 1 https://m.edsoo.ru/00ae0d0

CcrUCTeMaTH3al[ys 3HaHUM

d




Pe3epBHbIi1 yPOK. bubmoreka [IOK
67 | O6o6ieHe 1 1 https://m.edsoo.ru/00adb33
cUCTeMaTHU3alys 3HaHUH o
Pe3epBHbIi1 ypOK. bubmoreka LIOK
68 | O6o6rmieHye 1 1 https://m.edsoo.ru/00ad9cb
cUCTeMaTU3alysl 3HaHUH 2
OBLIEE KOJIMYECTBO 68

YACOB II10 ITPOI'PAMME




ITPOBEPSIEMBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM

OBPA30OBATEJ/ILHOH ITPOT' PAMMBI

8 K/IACC

Kopg,

NpOBepsIeMOro
pe3y/bTarTa

IIpoBepsieMble NpeMeTHBIE Pe3y/IbTaThbl 0CBOEHHA 0CHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbl 0CHOBHOT0 0011Iero
ob0pa3oBaHus

1

ITo Teme: «HepBOHaT-IaJ'IbeIe XUMHUYeCKue IroHATHA»

1.1

pacKpbIBaTh CMBIC/I OCHOBHBIX XMMHWYECKUX TIOHSITHI: aToM,
MOJIeKy/la, XUMHUeCKUM 3/1eMeHT, TMPOCTOe BelleCTBO, CJIOXKHOEe
Bell[eCTBO, CMeCh (OZHOPOJHAs U HEOJHOPOJHasi), BaJleHTHOCTb,
OTHOCUTeJIbHAasi aTOMHasi YW MOJIeKyJisipHasi Macca, KOJIMYecTBO
Bell[eCTBa, MOJIb, MOJISIPHAasi Macca, MaccoBasi A0Jsi XUMHUUeCKOro
3/IeMeHTa B COeZIMHEHUH, MOJISIPHBIA 00BEM, XUMUUeCKast peakiiys,
KJaccupuUKaLus — peakLMid: peaklUM COeJUHEHHs, peakLuu
Pa3/IOKeHUs], peakIMy 3aMellleHusi, peakluu oOMeHa, 3K30- U
SH/I0TepMUYECKHe peaKlvu, TeraoBoi 3deKkT peakijuu, pacTBop,
MaccoBasi [10Jis BelljeCTBa (TIPOLIeHTHAasi KOHLIEHTPALUsi) B pacTBOpe

1.2

WIJTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUECKUX TIOHSATUN U
NIPUMEHSITb  3TU TIOHATHS TIPU  OINMCAHWU BeL[eCTB U UX
ripeBpallieHui

1.3

WCTI0/Ib30BaTh XUMHUYECKY0 CUMBOJIMKY [i/Is1 COCTaBJieHUs: (popMyi1
BelleCTB U ypaBHeHUH XMMUUeCKHX peakLin

1.4

pacKpbiBaTb CMBIC/T 3aKOHOB COXpPaHEHHs MacChl BeLEeCTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIDHOTO YyueHUs, 3aKOHa
ABorazpo

1.5

OTIpeJie/IATh  BaJIEHTHOCTb aTOMOB 3/IEMEHTOB B  OMHApHBIX
CcOoeZIMHEeHUSIX

1.6

K/IacCU(UIMPOBATh XUMHUUECKHe peakUuu (10 YMCIy U COCTaBy
YYaCTBYIOIIUX B peakiuM BeIlecTB, M0 TerJIOBOMY 3D (eKTy)

1.7

BBIUMCJIATh OTHOCUTE/IbHYIO MOJIEKY/ISIDHYIO U MOJISIDHYRO MacChl
Bell|eCTB

1.8

BBIUYHC/IATH MACCOBYHO [OJIFO XMMHWYECKOI'O 3/IEMEHTA 10 (bOpMyJ'Ie




COeUHEeHMS,

1.9

BBIUYHC/IATH MACCOBYHO 1OJIFO BelljeCTBd B paCTBOpe

1.10

NPUMEHSITb ~ eCTeCTBeHHOHay4YHble ~ MeTOZAbl  T03HaHUsA  —
Hab/rofleHue,  W3MepeHHe,  MojlelMpOBaHue,  JKCTIepUMEHT
(peanbHBIN U MBIC/IEHHBIN)

[To Teme: «Baxuelmme TpefCTaBUTeIM HeOPraHUUYECKHUX
BeIiecTB»

2.1

PacKpbIBaTb CMBIC/I OCHOBHBIX XUMHUYECKUX TIOHSTUMA: OKCHJ,
KHMC/I0Ta, OCHOBaHue, CO/b

2.2

OIpeZie/IITh TIPUHAJJIE)XHOCTb BellleCTB K ONpe/ie/IEHHOMY KJlaccy
coeZiMHeHUH 110 opMyJiam

2.3

K/IacCU(UIIMPOBaTh HeOPraHWYecKue BelllecTBa

24

XapaKTepu30BaTh (OMUCHIBaTh) OOL[Me XUMHUECKHe CBOWCTBa
BeleCTB  pas3/IMUHBIX  K/IacCOB, TMOATBepXKzas  OINWCaHUe
npyUMepaMy  MOJIEKY/ISIPHBIX ~ YpaBHEHHWH  COOTBETCTBYIOLLUX
XUMUAYECKUX peakLuii

2.5

TIPOrHO3UPOBaTh CBOMCTBA BeIIeCTB B 3aBUCMMOCTU OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXXHOCTU TMPOTEKaHUsl XUMUUECKHUX
TIpeBpallieHU B Pa3/IMUHBIX yCI0BUSIX

2.6

C/lefloBaTh TIpaBW/IaM [10/Ib30BaHUs XUMMUECKOW TMOCyZod U
nabopaTtopHbIM 000pyj0BaHNEM, a TakKe MpaBuiaM obparieHus ¢
BellleCTBaMM B COOTBETCTBUM C MHCTPYKLUSIMU T10 BBITIOJTHEHHUIO
71ab0paTOPHBIX XUMUYECKUX OTBITOB I10 MOJTYYeHUIO U COOMPaHUIO0
razoo6pasHbIX BellleCTB (Bomopoga u KHCJI0pOJa),
MIPUTOTOB/IEHUIO DPAacTBOPOB C OIpefe/IEHHOM MacCOBOM JoJiei
pacTBOPEHHOTO  BellleCTBa,  IJIaHUPOBaTb M TPOBOJUTH
XUMUAYEeCKHe SKCIIepUMeHTbl 110 pacrlio3HaBaHUIO PacTBOPOB
le/loueii M KHUCAOT C TIOMOILbI WHJUKATOpOB  (J1aKMYC,
(deHoONPTaNENH, METUIOPaHX U IPYTHe)

2.7

NIPOBO/JIUTH PACU€ThI 110 YPAaBHEHUIO XMMHUUECKOW peakLiuy

[To teme: «Ilepuoauueckuii 3akoH u [lepuoaudeckasi cucrema
xumuueckux sseMeHToB [I. V. MeHngeneeBa. CTpoeHre aTOMOB.
XrMHuueckas CBA3b. OKUC/IUTe/IbHO-BOCCTAaHOBUTE/IbHbIE
peaxkLumn»

3.1

PacKpbIBaTb CMBIC/I OCHOBHBIX XMMUYECKUX MTOHATUU: SIIPO aToMa,
3JIEKTPOHHBIN C/IOM aTOMa, aTOMHasi OpOWTa/ib, pPafuyC aToMa,
XUMUYeCKasi CBsI3b, MOJISIPHAsl U HeMoJIIpHasi KOBaj/IeHTHas! CBfI3b,




3JIEKTPOOTPULATE/IbBHOCTL, WMOHHAA CBA3b, WMOH, KdTWMOH, dHWOH,
CTerieHb OKMCJ/IEHUA

3.2

KIIaCCI/ICl)I/IL[I/IPOBaTI) XUMHN4YeCcKue 3/1eMeHThI

3.3

OTMChIBaTh U XapaKTepu30BaThb TabIMUHYIO dopmy
[TeprosyuecKoil CUCTeMbl XWMHUECKHX 3/IEMEHTOB: pa3/idyaTrhb
TIOHATUST «TJlaBHasi moArpynmna (Arpymnma)» U «110004Hast
nogrpyrnma (brpymnma)», «Marbie» U «OoJblIe» epruobl

3.4

packpbiBaTb CcMbIci Ilepuoauueckoro 3akoHa /.M. MeHgeseeBa:
JeMOHCTPUPOBaTh IMOHUMaHWe TMepUOJNYeCcKOM 3aBUCUMOCTH
CBOWCTB XUMHYECKMX 37IeMEHTOB OT HUX TIOJIOKeHUsl B
ITeproguueckon cucreme

3.5

COOTHOCHUTh 0003HaueHWs, KOTOpble UMeITCs B Tabmuile
«Ileppognyeckass cucremMa XUMHAUYeCKUX 3neMeHToB /LU
MeH/iesieeBa» C YMC/IOBBIMU XapaKTepHUCTUKAMU CTPOEHHSI aTOMOB
XUMHUUYECKUX 3JIeMEHTOB (COoCcTaB W 3apsifi sjpa, obiee uuCIo
3/IEKTPOHOB U pacIipe/ie/ieHre UX 10 3/IEKTPOHHBIM CJIOSIM)

3.6

OTIpefie/IATL ~ CTeNEeHb OKWUC/IEHWUS 37IeMEHTOB B  OMHApHBIX
CcOoeZIMHEeHUSIX

3.7

orpeensaTh BUJ XUMHUeCKOW CBsI3W (KOBa/JIeHTHasi ¥ WOHHasi) B
HeopraHMUeCKuX COeMHEeHUSX

9 K/IACC

Kop nposepsiemoro

ITpoBepsieMble NpeMeTHBIE Pe3y/IbTaThl 0CBOEHHS
OCHOBHO# 00pa30oBaTe/IbHOW MPOrPaMMbI 0CHOBHOTO 001IIero

pesypTata oOpa3oBaHus
1 [To Teme: «BeljectBo U XUMHUUeCKasi peakLiusi»
pacKpbIBaTb CMbIC/I OCHOBHBIX XUMUYECKUX TOHATHM: pacTBOp,
3J1eKTPOJIUTHI, HEe3/IeKTPOJIUTHI, 371eKTPOJIUTUYECKast
JUCCOLMALIMsl, peaklUud MOHHOro oOMeHa, Karanau3arop,
XUMHUYeCcKoe paBHOBecHe, o0OpaThMble W  HeoOpaTHMbIe
1.1 peaxkLuu, OKHUC/IUTE/IbHOBOCCTAHOBUTEJIbHBIE peaxLyu,

OKHC/INTe/Ib, BOCCTAHOBUTE/Ib, OKHC/IEHHWEe 1M BOCCTAHOBJ/IEHHE,
dJUVIOTPOITHA, aM(bOTepHOCTB, XHUMHU4yecCKas CBA3b (KOB&I]’IEHTHEIH,
MOHHa#d, METEIJIJ'[I/IquKaSI), KpUCTA/I/IM4YeCKas pEH_IéTKa, CI1/IaBBI,
CKOpPOCTb XUMHUECKOU peakunn




1.2

W/UTIOCTPUPOBaTh  B3aUMOCBSI3b  OCHOBHBIX ~ XMMHWYECKHUX
MOHATUM Y TIPUMEHSITh 3T MOHSITUS NPU ONMCAHWUU BelecTB U
VX MpeBpalleHuI

1.3

COCTaBJISITh YpaBHEHUS] 37IEKTPOIUTAYECKOW AUCCOLUAl[UU
KUCJIOT, Le/loued U COJied, TIOJIHble U COKpalléHHbIe
ypaBHEeHUsI peakiuii HOHHOTO oOMeHa

1.4

pacKphIBaTh  CYIIHOCTb  OKHC/IUTE/IbHO-BOCCTAHOBUTEIBHBIX
peakLyii TIOCPeJCTBOM COCTaB/ieHUsl 3/IeKTPOHHOro 0OanaHca
3TUX peaKLUi

1.5

TIPOBO/MTH PACUETHI 10 YPaBHEHUIO XMMHUYECKOW peakLun

ITo Temam: «Hemetanibl U UX coefuHeHUs» U «MeTasbl U WX
COeZIUHeHUSI»

2.1

XapaKTepru30BaTh (OMUCHIBaTh) O0O0IMe U creLuduueckye
XUMHUUeCKHe CBOWCTBA TPOCTBIX U CJIOXKHBIX BelleCTs,
MOZTBepKjasl ONMCcaHue puMepaMy MOJIEKYJ/ISIPHBIX U MOHHBIX
ypaBHEHHI COOTBETCTBYIOLMX XUMUYECKUX pPeakui

2.2

COCTaB/SITb  YpaBHEHWs]  peakLuH, MO/ITBEP>K/JAIOLIX
CyLL[eCTBOBaHWe TeHETHUUeCKOW CBA3M MeXy BellecTBaMU
Pa3/UUHBIX K/1aCCOB

2.3

MPOrHO3UPOBaTh CBOMCTBA BeIeCTB B 3aBUCHUMOCTH OT HX
CTpOeHus, BO3MOXXHOCTH MPOTeKaHUs XUMUAYECKUX
TIpeBpalleHUH B pa3/IMYHbIX YCIOBUSAX

2.4

CJlefioBaTh TIpaBWJIAaM T10/Ib30BaHUSI XUMHUYECKOW TIOCyJ0M |
nabopaTopHeIM ~ 00OpyZOBaHHEM, a TaKXKe  IpaBUIaM
obpaiiieHrs1 C BeleCTBAMU B COOTBETCTBUU C WHCTPYKLUSMU
M0 BBITIOJTHEHUIO J1aDOPAaTOPHBIX XUMHUYECKUX OIBITOB 10
TIOJTyUeHUI0 ¥ COOMpaHUIO Ta3000pa3HbIX BelllecTB (aMMHaKa U
YTJIEKUCIOTO Ta3a)

2.5

TIPOBO/IUTH PeaKlH, TIOATBEPXK/JAt0IIe KaueCTBeHHbIM COCTaB
Pa3/IMYHBIX BEIECTB: PaClO3HaBaTh OMBITHBIM MYTEM XJIOPH/I-,
O6pomua, wuoaun, KapboHaT, docdar, cumMKat, CyJaboar,
THJIPOKCU/IMOHBI, KATHOHbI aMMOHHS, WOHBI HM3yUYEeHHBIX
META/UIOB,  TPUCYTCTBYIOI[ME B BOJHBIX  pacTBOpax
HEOPraHUYeCKUX BeIleCTB

[To Teme: «XuMHS U OKpYy’KarolLjas cpesia»

3.1

PaCKpbIBATE CMBIC/T OCHOBHBIX XHWMHWUYECKUX TIOHSITHIA: HHK
BelleCTBa, KOPpO3us MeTaJ/1J7I0B




3.2

MIPUMEHSTh OCHOBHbIE OMepaLii MbICJUTE/IbHOM eATe/TbHOCTH
— aHa/M3 M CUHTe3, cpaBHeHUe, 0060011leHe, cucTeMaTH3altIo,
BbISIBJIEHHE TIPUUMHHO-C/Ie/ICTBEHHBIX CBSI3ed — [/Is1 U3yUYeHUs]
CBOWCTB BeLL[eCTB U XUMHUUECKUX peaxiuii;
ecTeCTBEHHOHAayYHble MeTO/Ibl TIO3HaHUsi — HabmozeHue,
v3MepeHue, MoJleIMpOBaHue, SKCIePUMEHT (peasbHbIi U
MBICJ/IEHHBIN)




ITPOBEPAEMBIE OJIEMEHTbBI COAEP)KAHUSA

8 KVIIACC

Kopg,

IIpoBepsieMblii 3/1eMeHT COfep>KaHUA

HepBOHaqaanble XHUMHnyeckKue roHATUsAa

1.1

[Ipeamet xvmMuu. Pojib XMMUU B )KU3HU UejioBeKa. XMMHUS B CUCTeMe Hayk.
Tena u BewectBa. PusnMyeckue CBOWCTBA BellleCcTB. ArperatHoe
COCTOsIHUE BellleCTB

1.2

[ToHsiTe 0 MeTOZax MO3HaHWS B XUMHU. UKCThle BellecTBa M CMeCH.
CriocoObI pa3ziesieHUst CMecei

1.3

ATOMBI U MOJIEKY/bl. XUMUYecKre 371eMeHThl. CHUMBOJIbI XMMHUECKUX
3/1eMeHTOB. [IpocTble M C/IOKHBIe BellleCTBa. ATOMHO-MOJIEKYJISIPHOE
y4JeHHe

1.4

Xumnueckasi ¢opmy/a. BaneHTHOCTb aTOMOB XMMHUYECKUX 3/1eMEHTOB.
3aKOH TOCTOSIHCTBA cocTaBa BelecTB. OTHOCHTe/bHAsi aTOMHasi Macca.
OTHOCUTenbHasE MoJieKy/sipHasi macca. MaccoBasi /10711 XMMHYeCKOro
3/1eMeHTa B COeIMHeHUU

1.5

KomuuectBo BemjectBa. Monbk. MosngpHags Macca. B3auMocBs3b
KOJINUeCTBa, MacChl M UMCJIa CTPYKTYPHBIX €JMHUL] BellecTBa. PacuéTel 110
(dhopmysiaM XUMHUYeCKHUX COoeJMHeHUN

1.6

du3znyeckie U XUMHUUECKHe sIBIeHWs. XHWMHUeCKass peakidsi W e
MpY3HAKW. 3aKOH COXPAaHEHMsI MacChl BEIeCTB. XHUMHUECKHUEe YPABHEHMSI.
Knaccudukaiss XUMHUUYECKHUX peakiui (COeAMHEeHHsi, Ppa3/oXKeHws,
3amerrieHusi, 0OMeHa)

1.7

XYMMUUeCKUM 3KCIepUMeHT: 3HAaKOMCTBO C XWMMUeCKOW TIOCyou, C
rnpaBWwiIaMd pabotbl B jaboparopud W TpuUéMaMH  oOpalieHus C
nabopaTopHbIM 000pyZOBaHWEM, H3yueHHe W OIucaHue (HU3NYeCKUX
CBOMCTB 00pa3lioB HeOpraHWYeckuX BellecTB, HabogeHre (HU3NYeCKUX
(r1aBsieHWe BOCKaA, TasiHUeE Jib/la, pacTUpaHUe caxapa B CTYITKe, KUTleHue 1
KOH/IeHCALUsl BOJIbI) U XWMHUUeCKHWX (TOpeHue CBeuM, [pOKaIrBaHHe
MeJHOM TIPOBOJIOKH, B3aWMOJENCTBHEe Meja C KHMCJIOTOM) SIB/IeHUH,
HabJIroZleHre W OMMCaHWe TIPU3HAKOB MPOTeKaHUS XUMHUeCKUX peakLi
(pa3noxkeHue caxapa, B3auMO/IeliCTBUe CEPHOW KHC/IOTbI C XJIOPWUOM
Oapusi, pasnokeHue  ruApokcuza  Meau(Il) Tpu  HarpeBaHUH,
B3aMMO/IeNCTBHE KeJe3a ¢ pactBopoM comu meau(Il), n3yuenue crioco6oB




pasienieHusi cMeceid (C TMOMOILBI0 MarHUTa, GUILTPOBaHUe, BhIllapUBaHUe,
JUCTUJISILMS, Xpomartorpadust), MpoBeJieHe OUMCTKU TOBapeHHOM COJy,
HaboZleHWe UM OMNMCaHWe  pe3y/bTaTOB  TIPOBeJleHUs]  OfbITa,
WIIIOCTPUPYIOILIETO 3aKOH COXpaHeHHsl MacChl, CO3/laHue MoJesei
MoJieKy (111apOCTepP>KHEBbIX )

BaxkHelil1e npe/icTaBUTe/IM HEOPraHWYeCKUX Bell[eCTB

2.1

Bo3ayx — cmech ra3zoB. CoctaB Bo3zyxa. Kuciopos — aseMeHT U pocToe
BellecTBO. HaxokaeHue Kucjiopoja B Tpupojie, Gu3uyeckue U
XUMUYecKre CBoicTBa (peakuuu ropeHusi). Okcugpl. IIpumeHeHue
kucnopoga. Criocobbl MomydeHusi KUCAopoZa B JlabopatopuM U
npombiiieHHOCTH.  KpyroBopoT kuciopoga B mipupoge. O30H —
aJIJIOTpOrNHast MoUHUKaLMS KUCI0Poa

2.2

TenyoBoi 3QpeKT XUMUUeCKOW peaklui, TePMOXUMHUUECKHe YpPaBHEHUs,
3K30- M JHAOTepMHuUecKue peaklMd. TOMaMBO: Yroib W MeTaH.
3arpsi3HeHMe BO3[yXa, yCWIeHWe TapHUKOBOro 3¢deKTa, paspyllieHue
030HOBOTO CJI04

2.3

Bogopony — snemeHT ¥ TmipocToe BelecTBO. HaxokgeHuve BOAOpOJa B
rpupozie, Gu3NUecKkre W XUMUUYECKWe CBOMCTBA, INMPUMEHeHHe, CIOoCOO0bI
noydeHusi. Kuciotel v comi

2.4

MornisipHbIii 00bEM ra3oB. PacuéTel M0 XMMUYeCKUM ypaBHEHUSIM

2.5

®u3nueckue CBOMCTBa BOJAbl. Bosa Kak pacTBopuTesib. PacTBOpBI.
HaceblnieHHble 1 HeHacbIlleHHble PacTBOPBLI. PacTBOpMMOCTE BelecTB B
BoZie. MaccoBasi 10714 BelljeCcTBa B pacTBOpe. XUMHUYeCKHe CBOWCTBA BOJPbI.
OcHoBaHus. Posb pacTBOpOB B NPUPOJE U B JKU3HU YesioBeKa. KpyroBopor
BOJbl B TIpUpoJe. 3arpsi3HeHWe NpPUPOAHBIX BoZ. OxpaHa U OUYMCTKA
TIPUPOJHBIX BO/,

2.6

Knaccudukaiiysi Heopranuueckux coeguHeHui. Okcuzbl. Knaccudukarys
OKCHZIOB: coJieoOpa3ytoiiye (OCHOBHbIE, KHUC/IOTHbIE, aM(OTepHble) |
HecosieoOpa3sytoe.  HomeHknatypa  okcuzsoB.  Dusuueckue U
XUMHUUeCKUe CBOMCTBa OKCU/IOB. [TonyueHre OKCHIOB

2.7

OcHoBanus. Knaccudukaiysi OCHOBaHWM: I[ENIOUM W HEpacTBOPHUMbIe
ocHOBaHusl. HomeHknaTypa ocHoBaHui. ®Pu3nueckre U XUMHUYECKUE
CBOICTBa OCHOBaHUM. [TosryueHre 0CHOBaHUIM

2.8

Kucnotsl. Knaccudukarms kucior. HomeHknatypa Kuciaot. ®@usnueckue
U XHMHYeCKWe CBONCTBa KWUC/IOT. Psa aktuBHOCTH MeTauioB H.H.
BekertoBa. [TonyueHue KUcioT

2.9

Comu. Homenknarypa cosert. @r3nueckre U XUMHAYeCKre CBOWCTBA COJIeH.
[Tonyuenue cosnen




2.10

I'eHeTHUecCKas CBSI3b MEXAY Ki1dCCAMU HeOpraHU4YeCKUux COG,E[I/IHEHI/Iﬁ

2.11

XVMMHWUeCKUM 3KCIIepUMEHT: KaueCTBEHHOe OrpefieJieHre COoJeprKaHus
KUC/IOPOZia B BO3[yXe, TIOJyueHWe, CoOWpaHWe, paclio3HaBaHUE U
M3yueHue CBOWCTB KUCIOPOZA, HaO/oZieHre B3aMMO/IeHCTBUS BEIeCTB C
KMCIOPOJOM M YCJIOBUSI BO3HMKHOBEHMSI M TMpEKpalleHHsi TOpeHus
(o>kapa), 03HaKOMJIeHHWe ¢ oOpa3ljaMy OKCH/IOB U OTHMCAHWe WX CBOWCTB,
rosiyueHre, cobupaHue, paclio3HaBaHWe W W3ydeHHe CBOWCTB BOJOpO/ia
(ropenue), B3auMogeiicTBue Bozopoga c okcuzoM meau(Il) (Bo3morkHO
WCTIOIb30BaHUE BHUZEOMATepHUasioB), HabOmMofeHrHe 00paslioB BeIIecTB
KOMM4YecTBOM 1 Mo/b, WUCCIeloBaHWe O0COOEHHOCTeM pacTBOPEHUs
BellleCTB C Pa3/IMuHOM pacTBOPUMOCTBIO, MPUIOTOBJ/IEHHWE PaCTBOPOB C
onpeJieIEHHOU MacCOBOM Jonen PacTBOPEHHOIO BellleCTBa,
B3aMMO/IEMCTBYE BOJBI C MeTa/l/laMu (HaTpueM M KajblueM) (BO3MOKHO
WCIONb30BaHEe BH/EOMaTepUaioB), OMpefe/ieHue pacTBOPOB KUCJIOT U
miejioued C  TIOMOIIBI0  WH/AWKATOPOB, WCC/IeJoBaHWe  00paslioB
HEOPraHWYeCKUX BEIeCTB Pa3/IMYHbIX K/IaCCOB, HaO/OJeHre U3MeHeHUs!
OKpacKd WH/JMKATOPOB B pacTBOpax KHUC/AOT U Ie/ioueid, u3yuyeHue
B3aumo/ieiicTBusi okcuga Meau(Il) ¢ pacTBopoM cepHOM KUC/IOThI, KACIOT
C MeTa//laMH, peakUWd HeWTpaiu3aluu, MOJyuyeHue HepacCTBOPUMBIX
OCHOBAaHMWM, BBITECHEHHe OJHOr0 MeTasja [PYyrMM M3 pacTBOpa COJIH,
pellleHre SKCIepUMeHTalbHBIX 3a/ady Mo TeMe «BaKHelme Kacchl
HEeOpraHWueCKux CoeJUHEeHUN»

[Teproanueckuii 3akoH U [lepuogrueckasi cCUCTeMa XUMUUeCKUX
snemeHToB .. MenzeneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBSI3b.
OKUCUTe/TbHO-BOCCTAHOBHUTE/IbHbBIE PeaKL[Un

3.1

[TepBbie MOMBITKA KacCU(UKALIMA XUMHUECKUX 37eMeHTOB. [loHsATHe o
IPyIIax CXOAHBIX 5/IEeMEHTOB (IIleJIOUHble U  I1leJIOUHO3eMeJbHbIe
MeTaJUlbl, Ta/JioTe€Hbl, UHEPTHbIE Ta3bl). DJIeMEHThbI, KOTOpble 00pa3yroT
amboTepHble OKCUbI U TUAPOKCU/IbI

3.2

[Teprognueckuii 3akoH. [leprogrueckasi cucteMa XUMAYECKUX 3/1EMEHTOB
O.U. MeHgeneeBa. KopoTkoriepyuoiHass W AJIMHHOIIEPUOAHAsT (DOPMBI
[Tepyoanueckoid cucTeMbl xuMUueckKux snemeHToB [I.M. MeHeneeBa.
[Tepuopb! 1 rpynmnbl. PU3NUYECKUI CMBIC/ MOPSIAKOBOIO HOMepa, HOMEpOB
riepro/ia v rpyIiibl 3/IeMeHTa

3.3

Crpoenue aroMoB. CocTtaB aTroMHbIX sfep. M30Tombl. OJIeKTPOHBI.
CTpoeHMe 3/1€KTPOHHBIX 000704eK aTOMOB TiepBbIX 20 XUMHUYECKUX
sneMeHTOB Ileproanueckon cucrems! I.11. MenzeneeBa. XapakTepucTHKa
XUMHMUECKOI0 3JIeMeHTa I0 ero IoJIoKeHUto B Ileproanueckoi crucreme




O.N. MenpeneeBa

3.4

3aKOHOMEpPHOCTH W3MEHEHUsl pajuyca aTOMOB XMMHUYECKUX 3JIEMEHTOB,
MeTa/l/IMYeCKUX M HeMeTa/UIMYeCKUX CBOWCTB IO IPyIIaM M MepuojaMm.
3HaueHve [Ilepuoguueckoro 3akoHa U [lepuoanueckord CUCTEMBI
XUMUYECKUX 3/IEMEHTOB /I pasBUTHUA HayKu M Ipaktuku. [I.U.
MeHgiesieeB — yuéHbIN U IpaklaHUH

3.5

Xumnueckasi cBsisb. KoBasieHTHast (ToJisipHasi W HeTOJIsIpHasi) CBSI3b.
OneKTpoOTpULIaTeIbHOCTh XUMHUUYECKUX 371eMeHTOB. MoHHasi CBSA3b

3.6

CreneHb OKHCJ/IeHus. OKMC/IUTe/TbHOBOCCTAaHOBUTEIBLHBIE peakiun.
HpOL[ECCLI OKHCJIEHUSI U BOCCTaHOBJ/IeHUsSI. OKMC/INTEe/IN U BOCCTaHOBUTEU

3.7

XUMHUUECKUM SKCIIePUMEHT: u3yueHWe o0pasljoB BeIleCTB MeTa/uiIoB U
HeMeTaJslyIoB, B3aUMOZelCTBHe THAPOKCH/IA IIMHKA C paCTBOPaMH KUC/IOT U
mjesioueif,  TMpoBeJieHWe  OMbITOB,  WUIFOCTPUPYIOIIMX  TPUMEpbI
OKHCJTUTEe/TbHO-BOCCTAHOBUTEIBHBIX ~ peakluii  (ropeHue,  peakLUu
pa3/ioXKeHUsi, COeJUHeHNs])

9 KV/IACC

Kopg,

IIpoBepsieMblii 3/IeMeHT COep>KaHUA

BerectBo 1 xrmrueckasi peakuysi. [loBTopeHue

1.1

[Teproanueckui 3akoH. [leproguueckast CMCTeMa XMMHUYECKHUX 3/IeMEHTOB
O.N. MenpgeneeBa. CTpoeHve aTOMOB. 3aKOHOMEPHOCTU B HW3MEHEHUU
CBOMCTB XUMHUUECKUX 3/IeMEHTOB MepBbIX TPEX MepPUO/IOB, Kaus, KaabLus
W WX COeJMHEHWA B COOTBETCTBUM C TIOJIO)KEHHWEM 3JIEeMEHTOB B
[Teproanueckoi cucTeMe U CTPOEHUEM UX aTOMOB

1.2

CrpoeHue BellleCcTBa: BU/Jbl XUMUYECKOM CBsA3U. TUIbI KpUCTa//INYEeCKUX
PelLIETOK, 3aBUCUMOCTb CBOMCTB BelllecTBa OT THUMA KPUCTa/UIMYECKOH
PelIETKU U BU/Ia XUMHMUeCKoW CBs3M. Knaccudukanyss M HOMeHK/aTypa
HeopraHMuecKux BellecTB (MeXXAyHapo/Has U TpUBUasbHast). XUMUUeCKHe
CBOWCTBA BelLleCTB, OTHOCSLMXCS K Pa3/IMYHbIM K/jlacCaM HeopraHu4ecKux
Coe/IMHeHWI, TeHeTUUeCKas CBSI3b HeOpraHW4YeCKHX Bell|eCTB

1.3

Knaccugukanus XMMyUYecKux peaklUMid MO pa3/IdyHbIM IpU3HaKam (1o
YUC/ly U COCTaBy Y4YaCTBYIOLIMX B peakLM{ BeLeCTB, 0 TENJIOBOMY
3¢¢deKTy, M0 M3MEHEHHIO CTeleHel OKUC/IeHUs] XUMHUYECKUX 3/1eMEHTOB,
1o 06paTHMOCTH, 110 yYaCTHIO KaTanu3aTopa). DK30- U SHA0TepMUYecKHe
peakiuy, TepMOXUMHYecKMe ypaBHeHUs. [loHsiTue o0 CKOpOCTU




XUMHUECKOU peakuun

1.4

[MonsiTvie 06 0OpaTUMBIX M HEOOPATUMBIX XUMUUECKUX peakusix. [TloHsTre
O TOMOTeHHBIX M TeTepOreHHBbIX peak[Usx. [loHATHE O XUMHUYECKOM
paBHOBecHU. PaKTOPHI, BAUSIOIIE HA CKOPOCTb XUMUYECKOW peakiyuy U
TI0JI0’KeHHe XUMUYECKOTO PABHOBECHSI

1.5

OKHC/IMTeTbHO-BOCCTAHOBUTE/TLHBIE peaKLuu, BHEKTpOHHBIﬁ OasaHc
OKHCJ/IUTE/IbHO-BOCCTaHOBUTE/IbHOM peakiuu. CocTaBneHue ypaBHEHI/Iﬁ
OKHC/IMTE/IbHO-BOCCTAHOBUTE/IBHBIX peaKI_[I/Iﬁ C HCII0JIb30BaHHEM MeTO/[d
3JIEKTPOHHOT'O OaaHca

1.6

Teopus 371eKTPOJIUTUYECKOU J[ACCOLMALIMH. OJIEKTPOJIATHI U
He3/1eKTPOoIUThl. KaTHOHBI, aHMOHBL. MexXaHW3M [JUCCOLMaly BeIecTB C
pasMuYHbIMA BUJAMU XUMHUYECKOW CBsi3U. CrTeneHb [AUCCOLIMALIUM.
CuibHble W Ca0ble 37eKTPOUTHL. Peaklii MOHHOTO oOMeHa. Y C/oBUs
NIPOTEeKaHUsI Peakivii HOHHOTO 0OMeHa, TIO/THbIe U COKpAIlléHHbIe HOHHBIE
ypaBHeHHUs1 peakuui. CBOMCTBa KHCJIOT, OCHOBAHMM WU COJieM B CBeTe
npe/icTaB/ieHnid 00 3/eKTPO/IMTUYECKON aucconuanyu. KauecTBeHHbBIE
peakLyy Ha UoHbIL. [ToHsATHe 0 rTHApOM3e conen

1.7

XUMHUUECKUH SKCIIePUMEHT: 03HaKOMJIeHHe C MO/IeISIMUA KPUCTa/UTAYeCKUX
PeLIETOK HeOpraHWYeCKUX BellleCcTB — MeTasyIoB M HeMeTaslioB (rpadura u
anMasa), CJIOKHBIX BellecTB (XJIopuja HaTpus); HCCIeloBaHUe
3aBUCUMOCTH CKOPOCTH XMMHUYeCKOH peakldy OT BO3/eHCTBUS Pa3/TUUHBIX
¢dakTOpOB; WUCCIe0OBaHUE 3JIEKTPOTIPOBOAHOCTU DPAaCTBOPOB BeIIEeCTB,
rpoliecca AMCCOLIMALIMM  KMCJIOT, Iijefioueld U cosied  (BO3MOXXHO
WCTIO/Tb30BaHKe BH/leOMaTepHUasoB); TIpOBe/IeHNe OTIBITOB,
WIJTFOCTPUPYIOIIMX TIPU3HAKK TIPOTEeKAaHWsl peakluid HOHHOTO oOMeHa
(obpa3oBaHue ocazika, BbllelieHHe ra3a, oOpa3oBaHUWe BO/IbI); OIIBITOB,
WJITFOCTPUPYIOIIMX TTPUMEPbl OKUC/TUTeTbHO-BOCCTAHOBUTE/TBHBIX PeakKLii
(ropeHune, peakUMM  pa3/iO)KeHWs,  COeJUHEHUsI);  pacro3HaBaHHe
HeopraHMUeCKuX BellecTB C MOMOIIbI0 KaueCTBeHHBIX peaklyii Ha WOHBI;
pelilieHe YKCTiepUMeHTalbHbIX 3a1a4

HemeTanne! u ux coeJTHeHH s

2.1

OO1jasi xXapakTepucTHKa TasoreHoB. OCOOEHHOCTH CTPOEHHWS aTOMOB,
XapaKkTepHble cTereHW OkucaeHus. CTpoeHue U (U3MUeCKHe CBOMCTBa
TIPOCTBIX BeIIeCTB — rajloreHoB. XUMHUYeCcKe CBOMCTBA Ha TIpUMepe XJjiopa
(B3aumo/ielicTBUe C MeTaslJIaMH, HeMeTaJ/lJlaMH, 1jes04aMu).
XnopoBogopoj. CossiHasi KUCIOTa, XAMHUeCKHe CBOMCTBA, MOJyueHUe,
npuMeHeHue. [leficTBUe Xjiopa W XJIOPOBOZIOPO/ia HAa OPraHWU3M 4YesioBeKa.
BakHelive XJI0py/Ibl ¥ X HAXOXK/I€HUE B TIPUPO/Ie




2.2

OO6ras xapakrepucTuka 1eMeHTOB VIA-rpymnrbl. OcobeHHOCTH CTpoeHUst
aTOMOB, XapaKTepHble CTereHU OKucyieHus. CTpoeHue U ¢uU3MUeCKre
CBOMCTBA TPOCTBIX BeLIECTB — KWUCJIOpOZJa U cCepbl. AJIOTPONHbIE
MoJUUKAIIMA  KUCIOpo/la M Cepbl. XUMHWUeCKHWe CBOMCTBAa Cephl.
CepoBogiopo/;, cTpoeHHe, (pU3MUeckue ¥ XUMHUYecKue cBorcTBa. OKCH/bI
ceppl KakK TIpeJCTaBUTeNM KHUCJIOTHBIX OKcHoB. CepHasi KHCJIOTa,
¢dusnueckre U XUMHUUecKre CBoMcTBa (00IIve Kak Ipe/cTaBUTeNs Kaacca
KUCJIOT U crhenyduueckre). XUMHAYECKHe peakliid, JieKallllie B OCHOBe
TIPOMBIIIJIEHHOTO Criocoba Tony4yeHUsi cepHOM KUCIOTHI. [IprMeHeHuUe.
Conmu cepHOM KHUC/IOTBI, KayeCTBeHHasi peakLUsi Ha CyJib(aT-HOoH.
HaxoxzneHve cepel U €€ coeAUHeHWW B TIpUpofe. XUMHUYeCKoe
3arpsi3HeHUe OKDY)Kalolljell cpefibl COeJUHEHUsIMU Cepbl (KUCIOTHbIe
JIOXK/IY, 3arpsi3HeHKe BO3/lyXa U BOZ0EMOB), CIIOCOOLI ero mpeZioTBpallieHu st

2.3

OO6mast xapakTepucTHKa 371eMeHToB VA-rpyribel. OCOO@HHOCTH CTPOeHUst
aTOMOB, XapaKTepHble CTelleHU OKUC/IeHUs. A30T, paclpoCTpaHeHue B
npupoge, ¢usnyeckue M XUMHUUecKue CBOicTBa. KpyroBopor asora B
npupozie. AMMHaK, ero ¢pusnyeckre U XMMHUeCKue CBOMCTBA, MOIy4YeHHe
U nnpuMeHeHre. Co/u aMMOHUS, UX (Pr3UUYeCcKre U XMMHUUYecKue CBOWCTBA,
rpuMeHeHve. KauecTBeHHass peakluss Ha WOHbI aMMOHHUsA. A30THas
KHMCJIOTa, eé ToyueHre, pu3nueckre U XMMHUUecKre CBOMCTBA (001re Kak
npe/iCTaBUTeNsl  Kacca KUCIOT M crneluuueckue). Vcnonab3oBaHue
HUTPAaTOB U COJIell aMMOHHMS B KaueCTBe MHHEPAbHBIX yA00peHH.
XUMUYeCcKoe 3arps3HeHHe OKpY’Karolller CpeZibl COeJUHEHUSMM a30Ta
(KMCIOTHBIE I0XKJH, 3arpsi3HeHUe BO3/lyXa, TTOUBbI U BOZ,0EMOB)
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dochop, amrorporHble Moaudukaiuu docdopa, usMUeckue U
xumMuueckue cBouctBa. Oxkcug docdopa(V) u dochopHasi KUCIOTa,
¢usmueckie M XMMHUUeCKHWe CBOWCTBa, IMosiyueHue. Vcronb3oBaHue
docdaToB B KauecTBe MUHepaIbHBIX yA00peHuH

2.5

OO6mast xapakTepucTrKa 371eMeHToB [V A-rpynmbl. OcoOeHHOCTH CTPOeHust
aTOMOB, XapakTepHble CTeleHU OKUC/IeHUA. YTJepoJ, a/JIoTPOIHbIe
MoudUKalMY, pacripocTpaHeHre B NpUpoe, ¢pusndeckde U XUMUUecKre
cBoricTBa. Apcopbiusi. KpyroBopor yriepoga B mpupoge. OKCHbI
yriaepoja, ux (r3nyeckre U XMMHUUECKUe CBOWCTBA, [IeHCTBUe Ha >KUBbIe
OpraHv3Mbl, TIOJlyueHWe W TIpUMeHeHHWe. OKOJIoThYecKue IMpobsieMsl,
cBsi3aHHBIE ¢ OKcHoM yriepoza(IV); rumoresa rinobanbHOTO TOTEN/IeHUs
K/IMMara; TapHUKOBBIA 3¢¢eKT. YroabHasg KUC/I0Ta W €€ COaM, UX
¢usmueckie M XUMHUYECKHe CBOWMCTBa, I[OJlyueHHWe U TpUMeHeHue.
KauecTBeHHast peakuysi Ha KapOoHaT-MOHBI. Vcrosp3oBaHre KapOOHATOB B
ObITy, MeJMLIMHe, TIPOMBIIIJIEHHOCTH 1 CeJTbCKOM XO035HCTBe




2.6

[TepBoHaua/sbHbIe TIOHATHS 00 OpraHMYecKHWX BellecTBax Kak o
coefuHEHUsIX yryiepoja (MeTaH, 9TaH, JTHW/IEH, alleTHU/IeH, 3TaHOJI,
TJIMLEePUH, YKCyCHasi KHC/IOoTa). WX cocTaB M XUMHUECKOe CTpOeHHe.
[ToHsiTHE O OMOJIOTHYECKU BaXKHBIX BeIlleCTBax: XKUpax, benkax, yrieBoiax
— ¥ UX POJIK B )KM3HU YejioBeKa. Marepua/ibHOe eJUHCTBO OPraHUYeCcKuX 1
HEOpPraHUUYeCKHUX COeIMHeHUM

2.7

Kpemuwmii, ero ¢u3nueckvne W XUMHUUYECKWe CBOWCTBA, TOMyuYeHWe U
npumeHeHne. CoefHeHUs1 KpeMHUsI B Tipupoge. OOriue mpescTaBaeHus
06 okcuge kpemHMs(IV) u KpemHueBou Kuciote. CUIMKaThl, HUX
WCII0/Ib30BaHUe B OBITY, MeAWIMHEe, TPOMBIIIEHHOCTH. BakHele
CTpOMTEe/IbHbIE  MaTephasbl: KepaMHKa, CTeK/Io, LIeMeHT, 0eToH,
xesne300etoH. [Ipo6rembl 6Ge30MacHOr0 WCIOIb30BaHUS CTPOUTETBHBIX
MaTeprasioB B TIOBCEIHEBHOM KU3HU

2.8

XUMHUUECKUM  9KCIIepUMeHT: u3ydyeHHe o00pa3lioB HeopraHWUYeckKux
BellleCTB, CBOMCTB COJISTHOM KUCJIOTHI; TIPOBe/leHre KaueCTBeHHBIX peakLii
Ha XJIOpUJ-UOHBI U HaOJIIOZileHWe TIPU3HAKOB WX TIPOTEKAHUS; OIIBITHI,
oTpakawoiye ¢u3nyeckue W XUMHAYeCKWe CBOMNCTBA TaJlOTeHOB U HUX
coeIMHeHUM (BO3MOXKHO WCTIOTb30BaHue BH/leOMaTepUasoB);
O3HaKoMJIeHHe C oOpa3liaMu XJIOPUOB (TaJoreHu/I0B); O3HAKOMJIeHHe C
obpa3llaMu ceppl U €€ CoeJUHEHHSIMH (BO3MOYKHO HCIIO/Ib30BaHKE
BUZleOMaTepuasoB); HabmofeHue rMpolecca oOyravBaHUs caxXapa Tof
JieficTBeM KOHLIeHTPUPOBAHHOW CePHOM KUC/IOThI; U3yUeHHe XUMUUeCKUX
CBOMCTB pa30aB/ieHHOW CepHOM KHWC/IOTHI, TIPOBeZieHWe KaueCTBeHHOM
peakiud Ha CyabdaT-WOH U HabsoJeHWe TIpHU3HaKa eé TpOoTeKaHWs;
O3HaKOMJIeHWe C (U3UUeCKUMM CBOMCTBaMU a30Ta, Qocdopa U HUX
coefiHeHUM (BO3MOXXHO HCIIO/Ib30BaHHE BHleOMaTepyasoB), obpa3lamMu
a30THbIX U ¢ochopHbIX  yAoOpeHuH; mosiyueHWe, cobupaHue,
pacrio3HaBaHUe U U3yueHHe CBOMCTB aMMHakKa; TIpoBe/ieHre KaueCTBeHHbIX
peakiuii Ha MOH aMMOHMS W ¢ocdarT-MoH U H3yueHHe TPU3HAKOB UX
TIPOTeKaHHsl, B3aUMOJeNCTBHe KOHLIEHTPUPOBAaHHOW a30THOW KHCJIOTBI C
Me/ibio (BO3MOXKHO MCII0/Ib30BaHUe BH/leOMaTepHUasioB); U3yueHre Mo/iesieit
KpPUCTa/VTMUeCKHX PelléTOK anMasa, rpadura, QysuiepeHa; 03HaKOM/IeHHUe C
TIPOLIeCCOM afcopOLMM paCTBOPEHHBIX Bell[eCTB aKTUBUPOBAHHBIM YT/IEM U
YCTPOMCTBOM TIPOTHBOra3a; TOaydyeHHWe, coOMpaHWe, paclio3HaBaHWe U
M3yueHUe CBOMCTB YIJIEKMCJ/IOTO ra3a; NMpoBe/ileHre KaueCTBeHHBIX peaKLui
Ha KapOOHaT- U CWIMKAT-UOHbI U M3yueHHWe TPU3HAKOB WX TMPOTeKaHUs;
O3HaKOMJIeHHe C TIPOAYKLMeN CUJIMKAaTHOW TPOMBIIIEHHOCTH; pelleHre
JKCIepUMEHTaNbHBIX 3a/lau 10 TeMe «BakHellle HeMeTa/sibl U UX
coeIMHeHUsI»




MeTtasiibl ¥ UX coearHeHUA

3.1

OOmiasi xapakTepUCTHKa XWMHUECKMX J/IEeMEHTOB — MeTa/yIoB Ha
OCHOBaHMM UX TI0JIOKeHus1 B Ilepropuueckon cucremMe XUMHUYECKHUX
snemenToB [I.1. MeHzeneeBa U CTpoeHUs aToMOB. CTpoeHUe MeTa/lIOB.
Metannuueckass CBA3b U MeTa/J/IMuecKass KpUCTa/J/IMuyecKas pelléTKa.
OJIeKTPOXUMHUUECKUH DS HAMPSDKeHUHA MeTaJsl/IoB

3.2

dusnueckue W XUMHUYeCKWe CBOHcCTBa Meta/uioB. OOiue criocobbl
NojiydeHusi Metas/uioB. [IoHsAITHE O KOPpPO3WM METaj/uIOB, OCHOBHbIE
Croco6bl 3alUThI MX 0T KOppo3uu. CriiaBbl (CTasb, YyTYH, AHOPaTlOMUHUH,
OpoH3a) U UX NpUMeHeHUe B ObITY U ITPOMBIIIEHHOCTH

3.3

[[TenouHble MeTas/uIbL: TIONIOKeHWe B [leproanueckoi ccTeMe XUMHAUeCKUX
snemeHtoB [I.VI. MeHeneeBa; CTpOeHHe UX AaTOMOB; HaxXOXK[eHUe B
npupoge. Pusnueckue U XMMHUUeCKHe CBOMCTBA (Ha NpUMepe HaTpus U
Kanus). OKCHU/bI ¥ TUIPOKCUABI HATPUS U Kanusl. [IprMeHeHHe 1je0UHbIX
MeTa/IVIOB U UX COeIMHEHUU

3.4

[[lesiouHO3emMelbHbIE MeTa/Ulbl MarHWM U Ka/bLIMM: TI0JIO)KEeHWe B
[Tepuoanueckoid cucteMe xuMuueckux 3nemeHToB [I.MI. MeHeneeBa;
CTPOEeHHe WX aTOMOB; HaXxO)KJieHue B Mpupo/ie. Pusnueckre U XUMUUeCcKre
CBOMCTBAa MarHusi U Kanblusi. BakHelilme coeiHeHUs Kanblusi (OKCHU/,
THIPOKCH/I, COJH). 2KECTKOCTb BOZIbI M CIOCOOBI €€ yCTpaHeHUst

3.5

AmomuHuni:  nosniokeHre B [leprosryeckon  cucteMe  XMMHYECKHUX
anemeHToB [I.MI. MeHjeneeBa; CTpoeHHe aTroMa; HaxXOXJeHHe B TIPUPOJE.
du3nyeckre U XUMHAYeCKHe CBOWCTBA a/llOMHUHHS. AMQOTepHble CBONCTBa
OKCH/Ia Y TUIPOKCH/IA aTFOMUAHUS

3.6

Keneso: nonoxxenue B [leproguueckoli cucteMe XMMHUYECKUX 3/1€EMEHTOB
L. MeHjeneeBa; CTpOEHUE aTOMa; HaxXOXeHue B rpupoje. Prusnueckue
1 XMMUUYeCcKHe CBOMCTBa »kKese3a. OKCU/IbI, TUAPOKCH/IBI U conu Kene3a(Il)
u xene3a(IIl), ux coctaB, CBOMCTBA U MOJTyYeHUe

3.7

XUMHUECKUHM SKCIIEPUMEHT: O3HAKOM/IeHHe ¢ oOpa3liaMyd MeTa/lioB U
CTUIaBOB, UX (PU3NUYECKUMU CBONCTBaMU; U3yueHUe pPe3y/bTaTOB KOPPO3WHU
MeTa/UIOB (BO3MO>KHO HCIIO/Ib30BAHME BH/IEOMATepUasoB), 0COOeHHOCTeH
B3aUMOJIEUCTBUSI OKCHJA KaJbLUsl W HaTpusi C BOJOW (BO3MOXXHO
WCIO/Ib30BaHHE BU/leOMaTepUa/ioB); MCCIel0BaHUE CBOWCTB >KECTKOU
BO/IbI; TIPOLIECCA TOPEeHUsI )Kese3a B KUC/I0po/ie (BO3MOXKHO HCI0/Ib30BaHUe
BU/leOMaTepUaioB); MPU3HAKOB MPOTEKaHWs KauyeCTBEHHBbIX peakluil Ha
WOHBI (MarHusi, KajibLusi, aqrOMUHUS, LUHKa, kene3a(ll) u >xenesa(Ill),
meau(Il); HabmtofeHre ¥ oOMMCaHWE TIPOLIECCOB OKpAIMBaHUS TJIaMeHU
VOHaMU HaTpusi, Kaiusi W Ka’blusi (BO3MOXKHO  UCIOJIb30BaHUE




BU/leOMaTepuasioB); HUCCAefoBaHUe aM(OTepHbIX CBOWCTB THAPOKCHUA
aIFOMUHUS Y TUZIPOKCH/A LIMHKA; pellieHre SKCIepUMeHTabHbIX 3a/lau 1o
TeMe «BakHelillive MeTasibl U UX COeUHEHUS»

XUMUSA U OKpy’Karolas cpeja

4.1

Hogeble MaTepHajibl W  TEeXHOJIOTHH. BEI.LIECTBEI N MaTepHajibl B
HOBCE,E[HEBHOI‘/JI JKU3HU 4ejloBeKa. XUMMSA WU 340pPOBbE. besormnacHoe
HCI10J/Ib30BaHHWE BEeCTB U XUMUUECKHUX peaKuHﬁ B 6bITy. HepBaﬂ rnoMo1iib
MprU XUMHUYECKHX 0XKOraX M OTPABJ/IEHUAX

4.2

OCHOBBI ~ 3KOJIOTUYECKOM TPaMOTHOCTU. XHUMHUYECKOe 3arps3HeHue
okpyxarowlerd cpeabl [IJK. Ponb XuMuM B pelieHUMM 3SKOJIOTMUeCKUX
npobsieM. TIpupo/iHbIE WCTOUHWKHU YTJIEBOJOPOZOB (YroJib, TPUPO/HBIN
ra3, HedThb), TMPOAYKTHl WX TMepepabOTKH, WX POdb B OBITY U
MIPOMBILIEHHOCTH

4.3

XUMHUUECKUM SKCIIePUMEHT: Hu3yueHWe o00pa3ljoB MaTepuanoB (CTeKJIo,
CIJIaBbl METaJ/IOB, OJIMMEPHbIE MaTepUaJIbl)




ITPOBEPAEMBIE HA OI'D 110 XMMHWHW TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUA OCHOBHON OFPA30BATE/IbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

Kop nnpoBepsiemoro
TpeOoBaHUs

ITIpoBepsieMbie TPeOOBaHUs K MPeAMETHHIM pe3y/IbTaTamM
0a30BOro ypoBHsI 0CBOeHHsI 0CHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbI 0CHOBHOTI'0 0011iero 00pa3oBaHus Ha 0CHOBE
drocC

IIpencraBnenue:

1.1

0 TI03HaBaeMOCTH sIBJIEHUH TIPUPO/IbI, IOHWMaHNe 00beKTUBHOU
3HAUUMOCTA OCHOB XMMHUYECKOW HayKM KakK obmactu
COBPEMEHHOT'0 eCTeCTBO3HAHUsI, KOMIIOHEHTa 0011[ei Ky/IbTypbI
Y TpPaKTUYeCKOW [JleATe/lbHOCTM 4Ye/lioBeKa B  YCJIOBUSIX
COBpPEMEHHOr0 0OIIecTBa; TMOHMMaHHWEe MeCTa XUMUW CpPeau
JPYTUX eCTeCTBeHHBIX HayK

1.2

O HayuHbIX MeTOZax IIO3HaHMS, B TOM  YHCIe
5KCMepuMeHTalbHbIX U TeOPeTUUeCKUX MeTo/ax MCC/ie/l0BaHUs
BellleCTB M M3y4yeHHsT XMMHUYeCKUX peakLuii; yMeHHe
WCTI0/Ib30BaTh MOJieNd i OOBSICHEHHSI CTPOEHHs aTOMOB U
MOJIEKYJT

1.3

0 cdepax npodecCUOHATBLHOM [1edaTe/IbHOCTH, CBSI3aHHBIX C
XUMHEeH W COBpeMeHHBIMH TeXHOJOTMSIMM, OCHOBAaHHBIMH Ha
JOCTIDKEHUSIX ~ XUMUUeCKOM  HayKd,  UYTO  TI03BOJIMT
oOyuaroluMcsi paccMaTpyBaTh XHMHIO Kak cdepy CBoeid
Oyayieit rpodeccroHa/NbHOM — [esiTeIbHOCTM W ClienaTh
OCO3HAHHBIM BBHIOOD XMMMH KakK MpPO(UILHOIO TpeamMeTa Ipy
riepexo/ie Ha ypOBEeHb CPeJJHero o011ero oopa3oBaHUsI

Bnazenue cucteMoil XMMAYeCKUX 3HAaHUW M yMeHNe TIPUMEHSTh
CUCTeMy XMMHUYeCKHUX 3HaHWM, KOTOpasi BK/IIOUaeT:

2.1

BaKHeHIIIMe XUMHUUeCKHe TIOHSATHS: XMMUUECKUM 3/IeMeHT, aToM,
MOJIeKy/a, BelecTBO, TIPOCTOe U  CJIOXKHOe BellecTBO,
OJTHOPOJHAsT U HeOJTHOPOJHAsi CMeCh, OTHOCHTe/IbHbIe aTOMHasi 1
MOJIeKy/IsIpHasi MacChbl, KOJTMYECTBO BeL[eCTBa, MOJIb, MOJISIpHast
Macca, MOJSIPHbIM 00BEM, OKCHJ, KWC/IOTa, OCHOBaHWe, COJb
(cpemHsisi), XUMWYecKas peakiys, peaklUd COeAUHEeHUs,
peakLMM pa3/ioyKeHUsl, peaklMy 3aMelljeHus], peakiiuid oOMeHa,
TerioBoM 3(deKT peakiuu, 3K30- U HI0TepMUUYECKHe Peaki[uu,
pacTBOpP, MaccoBasi 10/ XUMHUUeCKOT0 3/IeMeHTa B COeIMHeHUH,




MaccoBasi [i0Ji1 M TIpOLIeHTHasi KOHL|eHTpalusl BellleCTBa B
pacTBope, SiIpO0 aToMa, 3JIeKTPOHHBIM CJIOM aroMa, aTOMHast
opbuTtanb, pajiiyC aTroMma, BaJeHTHOCTb, CTereHb OKUCIeHUS,
XUMHYeCKasi CBfI3b, OJIEKTPOOTPHULIATE/ILHOCTh, TMOJSIpHas U
HeT10JIIpHasi KOBaJ/leHTHasl CBsI3b, MOHHAs CBSI3b, MeTa/ulnyecKasi
CBSI3b, KpUCTa//IMUECKasi  pelléTka (aromHas, MOHHas,
MeTa/UIn4yecKas, MOJIeKYyJ/IspHasi), HWOH, KaTWOH, aHWOH,
3/IEKTPOJIUT U He3JIeKTPOJIUT, 3/IeKTPOIUTHYeCKas JUCCOLUALs,
peakLMi MOHHOTO 0OMeHa, OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE
peaklyy, OKUC/IUTellb W BOCCTAaHOBUTE/b, OKWUCIEHUe U
BOCCT@HOBJIEHWe,  3/IeKTPOJIM3, XUMHUUeCKOe  paBHOBecHue,
obpaTuMble M HeoOpaTHMble peakLM, CKOPOCTb XUMHUYeCKOU
peakimy, katanusartop, I1/IK, Koppo3us MeTaios, CII/IaBbl

2.2

OCHOBOIIO/Iararollye 3aKOHbl XMMUU: 3aKOH COXPaHeHUs1 MacChl,
nepuognueckn 3akoH [I.V1. MeHgeneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOrazpo

2.3

TeOprrM XUMHH: dTOMHO-MOJIEKYJ/IADHasd  TeOpHsa, Teopusd
BHEKTpOHHTI/I‘JECKOﬁ Arccouann

Bnagenve ocHOBaMu XMMUYeCKOW TPaMOTHOCTH, BK/TFOUAKOLIEH:

3.1

yMeHHe TpaBWIbHO WCIIOIb30BaTh W3yuyeHHble BelllecTBa U
MaTepHaJibl (B TOM Unc/ie MUHepasibHble Y00peHusi, MeTaslbl U
CIUIaBbl, TIPOAYKTBI TiepepabOTKA TPUPOJHBIX HCTOYHUKOB
yTJIeBOIOpoZioB  (yr/isi, TPUPOAHOrO rasa, HehTH) B OBITY,
CeJIbCKOM XO3sIMCTBe, Ha MPOM3BOACTBE U TTIOHUMaHKe 3HaueHust
)KUpOB, GesnKoB, yIJeBOJOB /i/isi OpraHM3Ma ueyioBeKa; yMeHHe
TIPOTHO3UPOBATh B/IMSIHUE BEIeCTB U XUMHUECKHX TIPOLIeCCOB
Ha OpraHM3M Ye/ioBeKa M OKPY’KaroIllyro MPUPOHYIO Cpesly

3.2

yMeHHe WHTerpyvpoBaTh XUMHUeCKHe 3HaHHUA CO 3HaHUSIMHU
JPYTUX y4eOHBIX MPeMEeTOB

3.3

Ha/iMyve oOrbITa paboThl € pa3IMUHBIMU  MCTOUHUKAMMU
vHbopMalid TI0 XUMUM (HayyHas W Hay4HO-TIOMY/isipHast
JuTepaTypa, CJIoBapH, ClIPaBOYHUKU, HUHTEPHET-PeCypChl)

3.4

yMeHHe 00beKTHBHO OI|eHUBaTh MH(POPMAILHIO O BEIIeCTBaXx, UX
rpeBpallleHusiX U TPaKTUUeCKOM T[PUMEHEeHWH U yMeHue
WCTI0/Tb30BaTh €& [I7Is peleHus yueOHO-TI03HaBaTe/IbHBIX 3a/iay

Bnapenue OCHOBaMH TOHSITUMHOTO amnrapara u
CUMBOJIMYECKOTO $I3bIKA XUMHUM [Jig COCTaBjaeHUs (opmyn
HEOpPraHWUYeCKHX BeIeCcTB, YPaBHEHUM XUMUUECKHX DeakLuii;




OCHOBaMM  xumuueckod  HomeHknarypsl  (IUPAC wu
TPUBHAJILHOM)

YMenne  OOBSICHSTH  CBfI3b  TIOJIOKEHWST  J/IeMEHTa B
[Teprosyueckoil cucteMe C UMC/IOBBIMU XapaKTepHUCTUKaMU
CTPOEHUs] aTOMOB XMMHUYECKMX 3/71eMeHTOB (COCTaB M 3apsif

> sapa, o0IIlee YUC/I0 /IeKTPOHOB), Pacripe/ie/ieHUEM 3IeKTPOHOB
10 SHEepPreTUYeCKUM YPOBHSIM aTOMOB TePBbIX TPEX MepHO/IOB,
Ka/Iisl ¥ Ka/TbLIUSI
[lpencraBneHe 0 MepUOAMYECKON 3aBUCHMOCTH CBOMCTB
XUMHYECKUX 3/71eMEeHTOB (paguyc aToMma,
5 3/1eKTPOOTPULIATE/IbHOCTD), TMPOCTBIX U C/IOXKHBIX BeIeCTB OT
1o/ioKeHus1 3neMeHTOB B [leproanueckoil cucteme (B MasbIxX
repuojiax M TJIaBHbIX TOATPYINax) U 3/IeKTPOHHOTO CTPOeHUs
aToma
7 YmeHue KnaccupuIMpoBaTh:
7.1 XUMUYECKUE 37IeEMEeHThI
7.2 HeopraHuyeckye BelljecTBa
7.3 XMMHUYeCKHe peakluu
8 YMeHue onpeiesisiTh:
8.1 Ba/IEHTHOCTh W CTeleHb OKHCIeHUS] XUMHUEeCKHX 3/1eMeHTOB,
' 3aps/; MOHa
8.2 BU/J, XUMUUECKOM CBSI3U U TUIT KPUCTA/UTMUECKOU CTPYKTYDhI B
' COe/IMHEeHHsIX
8.3 XapakTep cpelibl B BOJHBIX pacTBopax BelecTB (KUC/IOT,
' OCHOBaHUM)
8.4 OKHCJIUTEJIb U BOCCTAHOBUTETb
g YMeHue xapakTepu3oBaTb GU3NUECKWe UM XUMHUYeCKUe
CBOMCTBA:
TIPOCTHIX BellleCTB (KHUCIOPOA, 030H, BOAOPOJA, rpadur, anmas,
9.1 KpeMHUM, a30T, docdop, cepa, XJ0p, HATPUM, Kaauu, MarHui,
KaJIbLIUM, aTFOMUHUM, »Kese30)
9.2 CJIOXKHBIX Bell[eCTB, B TOM YKCJie UX BOAHBIX PacTBOPOB (BOZa,

aMMuak, XJIOpOBO/IOPO/I, CePOBO/IOPO/, OKCH/bI U TUIPOKCU/IBI
MeTta/uioB [-ITA rpynmn, amomunusi, megu (II), 1uHKa, kenesa
(IT un III), okcuper yraepoga (II u 1V), kpemnus (IV), a3ota u
dochopa (III u V), cepst (IV u VI), cepHucrasi, cepHas,
asoTucras, asorHas, (ocdopHas, yroibHas, KpeMHHeBas




KHUCJIOTa U UX COJTN)

NIPOTHO3UPOBAaTh M XapaKTepu30BaThb CBOMCTBA BeILeCTB B
3aBHCUMOCTH OT UX COCTaBa U CTPOEHHs], IPUMeHeHHe BelllecTB

93 B 3aBUCHMOCTHM OT MX CBOMCTB, BO3MOYKHOCTb IPOTEKaHUs
XUMUAYECKUX MpeBpalieHnii B pa3/IMUHbIX YCI0BUSIX
10 YMeHHe COCTaB/IAITb MOJIEKY/IsIpHble U HOHHbIE ypaBHEHMUs
peakLyii, B TOM YHCJIe:
10.1 peakiyii HOHHOTO 0OMeHa
10.2 OKHCTUTE/IbHO-BOCCTAaHOBUTETbHBIX PeaKLvii
10.3 W/UTIOCTPUPYIOLIUX XUMHAYEeCKHe CBOKWCTBA U3YUYeHHBIX KJ/IaCCOB
' (rpyrmi) HeopraHM4YeCKHUX BelecTB
10.4 N0/ TBEP)KJAI0IIMX FeHeTHYeCKYI0 B3aMOCBSI3b MeX/ly HUMHU
11 YMeHue BbIUMCIIATD (IPOBOAWUTD PACUETHI):
111 OTHOCHTE/IbHYIO MOJIEKYJIIDHYIO U MOJISIPHYHO Macchl BelL|eCTB,
' MacCOBYHO [JOJIF0 XUMUUECKOIr0 3/1eMeHTa B COeZIMHeHUU
11.2 MacCCOBYIO [JOJTIO BellleCTBa B pacTBOpe,
11.3 KOJIMUECTBO BeIlleCTBa U ero Maccy, 00beM rasos
114 110 ypaBHEHUSIM XMMUYECKUX peakLMid U HaXO4UTh KOJUUeCTBO
' BelllecTBa, 00EM U MacCy peareHTOB WK MPOJYKTOB peakLuu
12 Bnagenue (3HaHMe OCHOB):
OCHOBHBIMM MeTOZAMUA HAy4YHOTO T[103HaHUs (HabmrozeHue,
191 V3MepeHue, SKCIepUMEHT, MoOJeNUpoBaHWe) MNPy HU3YUYeHUH
' BelIeCTB M XWMWUUYECKHX SIBJIeHUW; yMeHue C(OpMYy/IUpOBaTh
nipobsieMy U MpeJiJIoKUTh MyTU eé pellieHust
120 Oe3omacHOM  paboOThl C  XUMHUECKUMH  BeIeCTBaMH,
’ XUMUYECKOH MOCy 10 U 1TabopaTOPHBIM 000pyI0BaHHEM
npaBuwiamMu  Oe3omacHoro — obpailjeHHMsi C  BellleCTBaMH,
UCTONb3yeMbIMM B TIOBCEJJHEBHOM  JKU3HM, IpaBUIaMH
noBefleHUsI B Liesisix cOepe)keHUsl 3/10pOBbsl M OKpY’Karolleit
12.3 NPUPOJHOM  Cpefibl;  MOHMMaHuMe  BpeJa  (OMAaCHOCTH)
BO3/Ie[ICTBUSI Ha >KUBble OPraHWU3MBbl OIpeJie/IEHHbIX BelleCTB,
Cr1iocob0B yMeHbILIeHHWsT M TpefoTBpallieHHs] MX BpeJHOro
BO3/IeHCTBUS
13 Hanvuue  mpakTUUeCKWX  HaBBIKOB  IUIAHMPDOBAaHUA U
OCYILIeCTBJIEHUS C/IeZIYIOLMX XMMUYeCKUX SKCIIePYMEeHTOB:
13.1 v3yueHWe U OIucaHue (U3NUeCKUX CBOWCTB BeIlleCTB,;




O3HaKoOMJleHHe C (U3UUeCKUMH UM XUMHWUEeCKUMH SIBJIEHUSIMU;
OMbITHI, WITFOCTPUPYIOIIME TIPU3HAKU MTPOTEeKaHUsI XUMUUYeCKUX
peakLuii

13.2

M3yuyeHre Crioco00B pasziesieHus: cMecei

13.3

MoJiyueHre KHUC/IOpoZa M W3yueHHe ero CBOMCTB; MOIydeHHe
BOZIOPOJia ¥ H3yUeHUe ero CBOWCTB; MOJy4YeHHe YIJIEKMC/IOTO
rasa ¥ u3yueHue ero CBOKMCTB; T0/lyueHre aMMHaKa 1 U3ydeHue
€ro CBOMCTB

13.4

IIPUTOTOBJIEHWE PacTBOPOB C ONpeZe/IEHHOM MacCOBOM J0men
pacTBOPEHHOIO BellecTBa

13.5

npUMeHeHWe  WHJUKaTOpPOB  (JlaKMyca, MeTWIOpaHXa W
dbeHondTanenHa) [Ajsi  oripefiesieHUs] XapakTepa Cpeibl B
pacTBOpax KUCJIOT U 11ie/ioueid

13.6

WCC/ie/JoBaHUe U OMMCaHWe CBOMWCTB HeOpPraHW4YeCKHWX BeIeCcTB
pa3/MUHBIX K/IacCOB; M3yuyeHWe B3auMOJENCTBUS KHUCIOT C
MeTa/UlaM{,  OKCHZAMH  MeTaj/yioB,  PacTBOPUMBbIMHU U
HEpacCTBOPUMBIMU  OCHOBAHUSIMHU, COJISIMU; roJiyueHve
HEPAaCTBOPUMBIX OCHOBaHHWM; BBITECHEHHE OHOr0 MeTasila
JPyTMM U3 pacTBOpa COJIM; HCC/Ie[iloBaHUe aM(OTepHbIX
CBOMCTB IM/IDOKCU/IOB aJIFOMUHUS U LIUHKA

13.7

pellieHWe 3KCTepUMeHTalbHbIX 3ajau Mo TeMaM: «OCHOBHbIe
K/IaCChl HeOPraHWYeCKUX COeJUHEeHUN»; «DJIeKTPOIUTUUecKast
Jvccorualiys»; «BaxHelIMe HeMeTalIbl U UX COeJJUHeHUsI»;
«BaxkHeli1111e MeTa/l/ibl U UX COeITUHEHUSI»

13.8

XUMUYECKHe SKCIIEPUMEHTBI, WUIIOCTPUPYIOI[E TPU3HAKU
TIPOTEeKaHUs Peakliii HOHHOTO 0OMeHa; KaueCTBEHHbBIE PeaKI[UH
Ha TIPUCYTCTBYIOL[ME B BOJHBIX pAcTBOPax HWOHBL XJIOPU[-,
opomuz-, uoaua-, cynbdar-, docdar-, KapOOHAT-, CHUIMKAT-
aHWOHBI, THIPOKCHZ-MOHBbI, KaTHOHbl AMMOHMWs, MarHus,
Ka/bLIYisl, aJlOMUHMUS, Kene3a (2+) u xenesza (3+), meau (2+),
I[UHKa

14

Ymenue:

14.1

NnpeacCTaB/IATbL Pe3YyJ/IbTAThbl 3KCIIEDUMEHTd B q)opMe BBIBO OB,
A0Kad3aTeJ/IbCTB, Fpad)I/IKOB u TaGJ’II/IL[ U BBIABJIATH SMITMpHUYECKHE
3dKOHOMEPHOCTHU

14.2

yCTaHaBAMBaTh CBSI3U MEXAY peaqbHO HaOJ0ZaeMbIMU
XUMUYECKUMHU SIBJIEHUSIMH M TpOLieCcCaMy, MPOUCXOJSIMMU B
MakKpo- ¥ MHKDPOMHDE, OOBSICHATH TPHUYMHBI MHOT000pasus




BeIl|eCTB




INIEPEYEHD 3JIEMEHTOB COAEPXXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOMTI'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHN

Kopg

IIpoBepsieMbIH 3/IeMeHT CO/iepPKaHUSA

1

HEPBOHa‘—IaJ'IbHLIE XUMH4yeckKue 1OoHATHUA

1.1

YucTele BelljeCTBa U CMeCH. Croco0bl pa3aejieHus cMeceit

1.2

ATOMBI U MOJIEKY/JIBI. Xumuueckue 31eMeHTbl. CHMBOJIBI XMMHUYECKHX
3J/IEMEHTOB. HpOCTLIE " CJI0OXKHBIe BelljeCcTBa.

1.3

Xumuueckasi (opmysa. BaleHTHOCTb aTOMOB XUMHYECKUX 371eMEeHTOB.
CreneHb OKUC/IeHUSA

1.4

3aKOH TIIOCTOSIHCTBA COCTaBa BeIecCTB. OTHOCUTeNnbHas1 aTOMHas Macca.
OTHOCUTe/NbHas MOJIEKYJ/IApHAdA Macca. MaccoBas A4oJjid  XUMHUYeCKoro
3/IeMeéHTa B COeJUHEeHNHN

1.5

KonmuectBo BeirjectBa. Mok, MosisipHass Macca. MonsipHbIii 06bEM Tra3oB.
B3anMoCBs3b KO/IMYeCTBa, MacChbl ¥ YMC/Ia CTPYKTYPHBIX eIMHUL] BelllecTBa

1.6

dusnueckre U XUMUUECKUe SIBAeHMsI. XHUMHUecKas peakuuyda u eé IPpHU3HAKH.
3aKoH COXpPdHEHUA MdCChI BEIIECTB. XuyMuueckue YPpaBHEHHSA

[Tepuoguueckuii 3akoH u Ilepuoanueckass cucTeMa XUMUUECKHUX 3J1EMEHTOB
H.W. MenpneneeBa. CTpoeHre aTOMOB

2.1

[Tepuoguuecknii 3akoH. Ileproznueckass cucTeMa XUMUYECKUX 3JIEMEHTOB
O.W. MenpeneeBa. Ileproabl v rpymnmnbl. PU3NYECKUI CMBICT MOPSJKOBOIO
HOMepa, HOMepOB [epuo/a U rpymibl 31eMeHTa

2.2

Ctpoenue atomoB. CocTaB aToMHbIX sfep. V3oTomnsl. JneKTpoHsl. CTpoeHue
3/IEKTPOHHBIX 000/104eK aToMOB mepBbiX 20 XWMHUECKHX 3/IEMEHTOB
[Tepuoguueckon cucrems! [1.11. MeHgeneesa

2.3

BHKOHOMEPHOCTI/I B M3MEHEHUM CBOMCTB XMMHUECKUX /IEMEHTOB MnepBbIX TPEX
rnepnuoaoB, Ka/iud, KaJlbLiUAd (pa,E[I/IYCa dTOMOB, 3JIEKTPOOTPULIATE/IbHOCTH,
MeTa/llIM4YeCKUuX KW HeMeTda/VIMYeCKHuX CBOﬁCTB) n HX COE'E[I/IHEHI/II\/‘I B
COOTBETCTBHMM C IIOJIOKEHHEeM 3J/IeMeHTOB B HepHOAHHECKOﬁ cucremMe Hu
CTpOE€HHUEM UX aTOMOB

CtpoeHue BelljecTBa

3.1

Xumuueckasi CBsisb. KoBasieHTHasi (TlosisspHasi W HeMoJIsIpHasi)  CBSi3b.
OJIeKTPOOTPULIATE/IBHOCT ~ XMMHUYECKUX  3/ieMeHTOB. VIOHHast  CBA3b.
MeTtannmuueckast CBSI3b

3.2

Tumnbl KpPUCTA//TMUECKUX PpEIIETOK (aTOMHas, MOHHAs, MeTa/l/inueckas),
3aBUCHMOCTh CBOMCTB BellleCTBa OT TUIA KPUCTA/UIMUECKOW peIIéTKu U BUJa




XUMHUECKON CBSI3U

Bakneimme npeicTaBUTe/IM HEOPrdHUMYEeCKUX BelecTB. Hemetannel U ux
CoeJTHEeHUs. MeTasnibl U UX coeqrTHeHHsA

4.1

Knaccudukanusi 1 HOMeHKIaTypa HeOpraHW4YeCKMX COeJWHEeHW: OKCHJIOB
(coneobpa3sytorye: OCHOBHbIE, KUCJIOTHbIE, amdoTepHbIe) U
Hecosneobpa3yroliue; OCHOBaHWM (1L[7I0UM M HepacTBOPUMbIE OCHOBaHUS);
KUACIOT (KUC/IopoAco/iepKalljue U OecKUC/IOpoJHble, OJHOOCHOBHbIE U
MHOT'OOCHOBHBIE); COJiel (CpeJHUX U KUCBIX)

4.2

dusnyeckie W XUMUYECKHe CBOWCTBA TMPOCTBIX BeEI[eCTB-HEMETalIoB:
BOJIOPO/Ia, XJI0pa, KUCIOPO/A, Cepbl, a30Ta, Gpocdopa, yrieposa, KpeMHHUs

4.3

dusnyeckre ¥ XMMHUYECKHEe CBOMCTBA MPOCTHIX BeleCTB-MEeTasl/IOB: JIUTHS,
HaTpUsl, Kajus, MarHus W Kaiblivs, aJllOMUHUS, >KeJle3a. DIeKTPOXUMHUYEeCKUI
PSi/i HaTrIpSDKeHW MeTasl/ioB

4.4

dusnuecKkrue U XUMUUECKHe CBOWMCTBA BOZOPOJAHBIX COeMHEHUN HeMeTasl/IoB:
XJIOPOBO/IOPOZIa, CEPOBOZOPO/ia, aMMHUaKa

4.5

du3nueckre U XMMHUUYeCKHWe CBOWCTBAa OKCHJIOB HeMmeTasuioB: cephbl (IV, VI),
asota(ll, IV, V), docdopa(Ill, V), yrnepoaa(ll, IV), kpemuusi(IV). [Tonyuenue
OKCH/IOB HEMETAJI/IOB

4.6

XumMHUeckre CBOMCTBa OKCHO0B: MeTa/ioB IA—IIIA rpymm, nyHka, megu(ll) m
»kene3a(1l, IIT). [TonyueHre OKCHUOB MeTa/IOB

4.7

XyUMHUUeCcKre CBOMCTBa OCHOBaHUM U aM(bOTepHBIX I'MAPOKCUIOB (Ha TIpUMepe
TUJIPOKCU/IOB aJlFOMHHUS, >Kejie3a, LWHKa). [losydyeHWe OCHOBaHUNA W
am(OTepHBIX THIPOKCH/IOB

4.8

OO11e XMMHUUeCKe CBOMCTBA KHC/IOT: XJIOPOBO/IOPOAHOM, CepOBOIOPOAHOM,
CepHHUCTOM, CepHOM, a30THOM, ¢ochopHOl, KpeMHHeBOM, yroibHoi. Ocobbie
XUMHUUeCKUe CBOWCTBA KOHIIEHTPUPOBAHHOW CepHOM U a30THOM KHUCJIOT.
[Tonyuenue KucioT

4.9

OO61mye XMMHUYeCcKre CBOWCTBA cpefiHuX coneil. [Tonyuenne comneit

4.10

HOJ’Iy‘-IEHI/Ie, C06I/IpaHI/Ie, pacCrio3HaBaHve BOAOPOAd, KHC/JIOPOJdd, dMMHdKd4,
YIJIEKUC/IOTO I'd3d B J'[El60paTOpI/II/I

4.11

[TonyueHne aMMHyaKa, CEPHOW M a30THOM KHMC/IOT B MPOMBIIIIeHHOCTH. Ob1ue
CIIOCOOBI TTOTyYeHHs] MeTaslJIOB

4.12

I'eHeTHUeckast CBSI3b MeXAy K1dCCdMHU HEOPraHUYeCKUX COG,I[I/IHEHI/Iﬁ

XUmuyeckue peakjuu

5.1

Krnaccudukaiuysi XuMUUecKrux peakivii 10 pa3/InyHbIM MPU3HAKAM: T10 YHCITY
Y COCTaBYy Y4aCTBYIOIIMX B peaki[UM BelecTB, 1O TeryioBoMy 3¢deKTy, 1o
M3MeHeHUIO CTereHel OKHUCIeHUsT XUMUUeCKUX 3J1eMeHTOB




5.2

TerioBoM 3((eKT XUMUYeCKOW peaklu¥, TePMOXUMHUUeCKHWe YypaBHEHUSI.
OK30- M HJ0TepMUYeCKHUe peakiui. TepMoXuMruUecKre ypaBHeH s

5.3

OKUC/IMTEe/IbHOBOCCTAaHOBUTE IbHBIE peakiui. OKUC/INTeNN U BOCCTAaHOBUTEJIH.
[lporieccbl  OKHWC/EHUsI U BOCCTAHOBJIEHHS.  OJIEKTPOHHBIM  OasaHC
OKHC/IUTE/IbHOBOCCTAHOBUTE/ILHOW peakLiuu

5.4

TEOPI/IH BHEKTPOHHTHHGCKOﬁ Aucconuranyin. KatroHbl, aHHOHBI. SJ'IEKTPOJ'II/ITLI
M HE3J/IEKTPOJIUTHI. CuiibHBIE U c/1abbie 3JIEKTPOJIUTHI. CTerneHb Jruccourann

5.5

Peakuyi HOHHOTO 0OMeHa. Y C/IOBHSI MPOTeKaHUs peaklyii HOHHOTO oOMeHa,
TI0JIHbIe U COKpAL|éHHble MOHHbIE YDaBHEHUs peakLii

XuMHUS ¥ OKpYKarolas cpesa

6.1

BemectBa ¥ Marepuanbl B IIOBCEJHEBHOM JKU3HU 4YesioBeKka. be3omacHoe
WCII0/Ib30BaHUe BEILeCTB M XMMHUECKMX peakluil B sabopatopuu W OBITY.
[TepBast TOMOLL[b IPY XUMHUUECKUX 0’KOTaX U OTPaBIEHUSIX

6.2

XVMHYecKoe 3arpsisHeHUe OKpyKawlled cpefbl (KUC/IOTHbIE  [I0XK[H,
3arpsi3HeHUe TI0YBbI, BO3/lyXa M BOJJOEMOB), CIOCOOBI ero TpeoTBpalleHUs
IMpenenbHast gomyctumasi KoHieHTpaius BeiectB (I1JK). Ponp xumuu B
pellleHWHd JKOJIOTMUeCKUX TpobsieM. YcuieHWe TapHUKOBOTO 3ddeKTa,
paspyllieHre 030HOBOT'O C/10s

6.3

[TpumeHeHue ceprl, a30Ta, pocdopa, yriepoa, KpeMHUsI U UX COeUHEHUH B
ObITy, Me[uIMHe, TIPOMBILIUIEHHOCTH U CelbCKOM X03siiicTBe. IIpuMmeHeHue
MeTaj/JIoB M CIUVIaBOB (CTajb, YyTyH, [IOPa/JOMUHUM, OpoH3a) B ObITY U
MPOMBILIJIEHHOCTH WX coefvHeHuM. [loHSATME O KOppO3uMM MeTasuloB,
OCHOBHBIE CITOCOOBI 3aI[UTHI UX OT KOPPO3UHU

6.4

[IpupoaHble WCTOUHMKU YTJIeBOAOPOAOB (yrosb, MPUPOJHBIA Ta3, He(Th),
TIPOAIYKTHI X TiepepaboTKy (0eH3MH), UX POJib B OBITY U TIPOMBIILJIEHHOCTH

6.5

HepBOHaT—IaJIbHBIe TIOHATUS 00 OpraHMYeCKrX BeleCTBAX KdK O CO€AWMHEHUAX
yrjiepoja (MeTaH, 3TaH, 3>STW/IEH, JdUEeTW/IE€H, 3TdHOJI, IVIMLEPHH, YKCYyCHdA
KI/ICJIOTa). [ToHaTHie O OHOJIOTMUECKH BayKHBIX BeleCTBax: >XHPdX, 6EJIKaX,
yrjieBogax — M UX pPOJIv B )KU3HU Ue/I0OBEKA

PacuéTthr:

7.1

1o ¢popMy/iaM XUMUUeCKUX COeMHeHUN

7.2

Macchl (MaccoBOW) 10/ PaCTBOPEHHOIO BellleCTBa B pacTBOpe

7.3

M0 XUMHWUYECKWM YPdBHEHHAM




YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

METOINYECKHWE MATEPHUAJIbI V11 YUUTEJIA

IONPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU
MHTEPHET



