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INIOACHUTEJ/IBHASA 3AIINCKA

[TporpaMMa Mo XMMHM Ha ypOBHE OCHOBHOTO 00Iero o6pa3oBaHUs
COCTaB/ieHa Ha OCHOBe TpeOOBaHMI K pe3y/ibTaTaM OCBOEHUSI OCHOBHOM
oOpa3oBaTe/ibHOM ~ MpPOrpaMMbl  OCHOBHOTO  ofijero  obpa3oBaHus,
nipefctaBieHHbIX B @T'OC OO0, a Takke Ha OCHOBe (ezepasibHON paboueit
MPOrpaMMbl BOCTIMTAaHUS M C YYETOM KOHIIET[UW TIpero/jaBaHusl yueOHOTO
npegMeta «XuWMUs» B 00pa3oBaTeNIbHbIX — OpraHU3alusx Poccuiickoi
Depepauyu.

[IporpaMma Mo XUMHUM AAET TMpe/CTaBieHUe O Lensx, obIleil cTpaTeruu
o0yueHHsi, BOCITUTAaHWS W Pa3BUTHS OOYYaIOIIUXCS CpeACTBAaMM yueOHOro
rpegMeTa,  yCTaHaBAMBaeT  o0si3aTe/ibHOe — MpeMETHOe  COZep>KaHue,
rpelycMaTpyBaeT pacrpejie/ieHde ero Mo KjaaccaM M CTPYKTypPUpOBaHHe I10
pasfieslaM U TeMaM TpOrpaMMbl M0 XUMHH, Ofpefie/isieT KOIudyeCTBeHHble U
KaueCTBeHHbIe XapaKTepPUCTUKHU coZieprKaHus, pPEeKOMeH/lyeMY0
10C/Ie/OBaTeTbHOCTh  W3YUeHUsI XUMUU C YUYETOM MEXIPeJMeTHbIX U
BHYTDUIIPEIMETHBIX ~CBsi3el, JIOTHKA y4eOHOTO TMpoiiecca, BO3PaCTHBIX
ocobeHHOCTe 0O0yuaroIuxcs, orpejesnseT BO3MOXHOCTU TpeaMeTa st
peanu3aiiu TpeOOBaHUM K pe3y/ibTaTaM OCBOEHUsS OCHOBHOM 00pa30BaTe/IbHOM
MporpaMMbl Ha YPOBHe OCHOBHOTO 0011[ero o0pa3oBaHus, a Takke TpeboBaHUM
K pe3ynbTaTaM OO0yueHWs] XMMHM Ha YPOBHe Iiejieli M3yueHHWs TIpeMeTa U
OCHOBHBIX BH/IOB YyueOHO-TIO3HaBaTebHOM JesTeTbHOCTU 00yuarolerocs o
OCBOEHHIO yueOHOTO CO/IepyKaHUsl.

3HaHUe XUMHUU CIY)KUT OCHOBOW [jisi (POPMHPOBaHUSI MHPOBO33peHUsI
o0yuaro11erocsi, ero rpe/CTaB/eHU 0 MaTepUaJbHOM eJUHCTBe MUPa, BaXKHYHO
poJib UrpatoT hopMUpyeMble XUMUeN Mpe/iCTaB/leHusl 0 B3auMOIIpeBpalleHUsIX
SHEPrMM U 00 SBOJIIOLIMK BELIECTB B MPUPOJE, O MyTsX PeLieHus r00anbHbIX
npo6/ieM yCTONUMBOTO Pa3sBUTHUsI UEIOBEUECTBA — ChIPHEBOM, SHEPreTHUeCKOH,
TIUILIeBOM 1 KOJIOTMUeCKOU 6e301acHOCTH, Tpob/ieM 37jpaBOOXpPaHeHusl.

N3yueHue XumMuu:

CIIOCOOCTBYeT peanM3allid  BO3MOXKHOCTeW [/id  CAMOpAa3BUTHSI U
cdopMUpOBaHHs Ky/JbTypbl JIMUHOCTH, €€ o0meld u (yHKIHOHATLHOU
IPaMOTHOCTY;

BHOCHT BKJIaJ] B JOPMHpPOBaHHE MBIIJIEHUSI U TBOPUECKUX CIIOCOOHOCTEH
00yuaroIuxcs, HABBIKOB MX CAMOCTOSTETHLHOU YyueOHOW [1esTeTbHOCTH,
9KCTIePUMEHTATbHBIX W HWCC/Ie0BaTe/IbCKUX yMEeHWM, HeoOXOAWMBIX KakK B
TOBCeJHEBHOM >KU3HU, TaK U B TIPO(eCCUOHAILHOM /IesTe/IbHOCTH;

3HAaKOMUT CO CIelM(PUKON HayyHOTO MBIILIeHUs], 3aK/iaJjbiBaeT OCHOBBI
L[eJIOCTHOTO B3rJIsilda Ha €[WHCTBO TMpUPOAbl M  uejioBeKa, SBJSETCS
OTBETCTBEHHBIM 3TalioM B (JOPMUPOBAHUM €CTeCTBEHHO-HayYHOUW TPaMOTHOCTU
00yuaroIuXCs;

croco6cTByeT hOPMUPOBAHMUIO LIEeHHOCTHOT'O OTHOIIIEHHUsI K eCTeCTBeHHO--
HayyHbIM 3HaHUSIM, K TIpUpojJile, K Ue/0OBeKy, BHOCUT CBOW BK/IaJ, B
JKoJIoruueckoe obpa3oBaHre 00yJarOIUXCS.

IlaHHbIe HarpaBjeHUs B 00y4eHUH XUMUU 00eCTieunBarOTCs CrieliduKkon
cofep)kaHusi y4yeOHOrOo TIpegMeTa, KOTODBI SIB/IAETCS  T1e/larOrMuecKu
a/lalTHPOBAHHBIM OTPa)KeHHeM 0a30BOM HayKH XMMHH Ha OTpe/le/IEHHOM Tarie
eé pa3sBUTHUSL.

Kypc XxvMuu Ha ypoBHE OCHOBHOTO 0011jero o6pa3oBaHUsi OPUEHTHUPOBaH
Ha OCBOEHHE OOYYaloIMMUCA CUCTEMbl TIepBOHAUAJbHBIX TOHSATHH XUMUH,



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-MOJIEKY/IIPHOTO yUeHUsI KaK OCHOBBI BCEr0 eCTeCTBO3HAHMUSI;

- Ilepuoaunueckoro 3akoHa [I. M. MeHpeseeBa Kak OCHOBHOI'O 3aKOHa
XHUMUU;

- yUeHUsI O CTPOEHHH aTOMa U XUMUUeCKOM CBSI3U;

- TMpeAcTaB/ieHUM 00 3/IeKTPOMTUUECKON AUCCOL[MAI[MN BeIeCTB 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 NMpHUoOpesy Takue 1ie/H, Kak:

- (dopmupoBaHUe WHTe/IJIEKTyaJlbHO pPa3BUTOM JIMUHOCTH, TOTOBOM K
camMo0bpa30oBaHUI0, COTPYAHUUYECTBY, CAMOCTOSATETbHOMY TIPUHSTUIO PellleHuH,
criocobHOM a/[anTUPOBATHCS K OBICTPO MEHSFOIIUMCS YCJIOBHUSIM >KU3HH;

- HampaB/ieHHOCTh 0O0ydeHHWss Ha CHUCTeMaTU4YecKoe TMpHOOIeHMe
00yuaroImxcs K CaMOCTOSITe/TbHOW TT03HABaTe/IbHOUM [IesiTe/IbHOCTH, HayUHBIM
MeTO/]aM TI03HaHUsI, (POPMHUPYIOIIMM MOTHBAI[MIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUU;

- obecrieueHWe  YCJOBHM,  CIOCOOCTBYIOIIMX  TNPHOOPETEHHIO
O0OyuarolMMHCS  OfbITa  pa3HOOOpa3HOW  [eATeNbHOCTH, TIO3HaHUA U
CaMOIT03HaHMSI, K/IFOUEBBIX HABLIKOB (K/IHOUEBBIX KOMIIETEHLIUM), WMEeIOIUX
yHUBepCca/bHOe 3HaueHue [i7isi pa3/IMuHbIX BU/IOB JiesiTe/TbHOCTY;

- QopmupoBanue o00Iiel (QYHKIMOHA/JILHOM U eCTeCTBeHHO-HAayUHOU
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;

- (dopmupoBaHre y 0OydaroOlUXCS TyMAaHUCTAYECKUX OTHOIIEHWH,
MOHUMAaHUS 1[€HHOCTU XWUMHWUECKUX 3HAaHWM [T BBIPAOOTKH 3KOJIOTUYECKU
1jesiecooOpa3HOro ToBeZieHUss B ObITY W TPY/AOBOM [eATeMbHOCTH B IIeJIsAX
COXpaHEeHUs CBOEro 3ZI0POBbsS M OKPY>Karoll|er TTPUPOIHOW Cpe/ibl;

- pa3BUTHE MOTHBAI[MM K 00yueHHIO, CIIOCOOHOCTeH K CaMOKOHTPOJIO 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 KIIACC

IlepBoHaua/ibHbIEe XMMUYECKHE TOHATUSA

[IpeameT xumun. Posib XMMHM B )KU3HU UejioBeKa. XMMUS B CUCTEMe HayK.
Tena n BewjecTBa. @u3nMuUeCcKre CBOUCTBA BeLeCTB. ArperatHoe COCTOSIHUE
BeljecTB. [IoHsATHE O MeTOZax MO3HaHWs B XUMHUU. YHCThIE BelllecTBa U CMECH.
CriocoOblI pa3zieneHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUe 37eMeHTbl. CHUMBOJIbI XWMHUUYECKHUX
371eMeHTOB. [IpoCThie U C/10)KHBIe BelllecTBa. ATOMHO-MOJIEKYJ/ISIDHOE YUYeHHe.

Xumunueckass (opmysa. BajeHTHOCTE aTOMOB XUMHWYECKHX 3J1eMEeHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BewjecTB. OTHOCHTe/bHAs aTOMHas Macca.
OTHOCUTe/IbHAsA MOJIeKYJ/IsIpHas Macca. MaccoBas [0/ XMMHAYEeCKOro 3/1leMeHTa
B COeZIUHEHUH.

KomuectBo BemjectBa. Mombe. MonsipHas Macca.  B3anMocCBs3b
KOJIMYeCTBa, MACChl M YMC/Ia CTPYKTYPHBIX €[WHHL| Bellectsa. PacuéTsl 1o
(opMyiaMm XUMUUECKUX COeZJMHEHUM.

du3nueckie W XUMUUeCKUe SBJeHUs. XUMUUecKass peakuus U eé
MpU3HAaKW. 3aKOH COXPaHEeHWs1 MacChl Bel[eCcTB. XHWMHUeCKHe YypaBHEHMS.
Krnaccugukaiys XummyecKrx peakjuil (CoeJuHEHUs], Pa3/i0KeHus], 3aMelLeHus,
obMeHa).

XumuuecKuii 3Kcnepumenm:

3HAKOMCTBO C XMMHUYeCKOU MOCy/joi, nMpaBmwiaMu paboTsl B labopaTopuu
¥ mpuémamu oOpaleHust C J1abopaTtopHbIM 000pYJOBaHKEM, H3yueHHe u
ornvcaHve (U3NYECKUX CBOKMCTB 6P[))a3u013 HeOpraHWYeCcKUX BeIlecTs,
HabsmozieHre ¢r3nueckux (TUiaBjeHye BOCKa, TasiHUe Jib/la, PaCTUpaHue caxapa
B CTYIKe, KUMEHVWe W KOHJEHCalys BOJbl) U XUMHUUECKUX (TOpeHue CBeuu,
MpOKa/MBaHWe Me/JHOM MPOBOMOKM, B3aUMO/EHCTBME Mesia C KHC/IOTOH)
SIB/IeHUH, HAO/MIO/IeHUe W OINUCAHWe TPU3HAKOB TIPOTEKAHUS XUMHUUYECKHMX
peakLuit (pa3noxeHHe caxapa, B3aMOZEHCTBHE CePHOH KHC/IOTBI C X/IOPHAOM
Oapust, pasnoxenve rugpokcuza menu (II) mpu HarpeBaHUM, B3aUMOZENCTBUE
ese3a ¢ pactBopoM comnu Meau (I1), usyuenue criocoboB paszesieHus: cMeceit: ¢
MOMOLILID  MarHuTa,  (WIbTPOBaHWe,  BbIApUBaHWe,  JUCTULISLIUS,
xpomarorpadus, MpoBeJeHNe OUYMCTKU TIOBapEHHOM CoJik, Hab/rofeHue u
OMMCaHWe pe3yJIbTaTOB I[IPOBEJIEHUs] OIbITa, WIIFOCTPUPYIOLLErO0 3aKOH
COXpaHeHMs MacChl, CO3JjaHue MoJiesiel MOJIeKYJI (IIapOoCTep)KHEBBIX).

Ba)xHeuiue npeAcTaBUTe/IM HEOPraHNUYECKUX BelecTB

Bo3nyx — cmech ra3oB. Cocras Bo3ayxa. Kuciopog — sneMeHT U ripoctoe
BelllecTBO. HaxoxxzeHne KucC/iopoZia B TMPUPOJeE, (PU3MUeCKWe M XUMHYeCKHe
cBoiictBa (peakiuu ropenust). Okcuzpbl. IlpumeHenue kucaopoga. CriocoObl
ToJTyueHUss KUC/IOpoZia B jabopaTopuud YW TIPOMBIILIEHHOCTH. Kpyrosopot
KUC/I0poZa B ripupozie. O30H — a/uioTporiHas MoAUpUKaLus KUCI0poa.

TernnoBor 3(ppeKT XMMHUYECKOM peakLy, TePMOXMMHUYECKUe YpaBHEHUs,
5K30- U SHJO0TEepMHUUYeCKHe peakluy. TOIUIMBO: yrojib U MeTaH. 3arpsisHeHue
BO3/lyXa, yCUJIeHUe MMapHUKOBOrO0 3(P(eKTa, pa3pylleHre 030HOBOI'O CJIOS.

Bogopon — snemeHT M mpocroe BelectBo. HaxoxzpeHwe Bojopozsa B
npupojie, (Gu3nueckue U XUMUYECKHe CBOMCTBA, TIpUMeHeHUe, CIoCo0bI
rojiyyeHus. KUC/I0TBI U COJIN.

MosisipHbIit 00BEM ra30B. PacuéThl 110 XUMHUUYECKUM YPABHEHUSIM.



du3nueckre CBOMCTBa BOJbl. Bojla Kak pacTBOpUTe/lb. PacTBOPBI.
HaceblijeHHbIe ¥ HeHacChIlleHHbIe pacTBOpbI. PaCTBOPMMOCTD BeLLIECTB B BOJE.
MaccoBasi [onsi BellecTBa B pacTBope. XHMHWUECKHMe CBOMCTBA BOJBI.
OcHoBanusi. Posib pacTBOpPOB B MpHUPOZE U B >XU3HU uenoBeka. KpyroBopor
BO/IbI B TIpUpPO/ie. 3arpsisHeHre MpUpoHbIX BoA. OXpaHa U OYMCTKA NPUPOJHBIX
BO/.

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

OcHoBanusi. Knaccudukaiiusi OCHOBaHUM: WIEI0UM U HepacTBOPUMbIe
ocHoBaHusA. HomeHkatypa ocHOBaHUM. PU3NUECKHEe U XMMHUUYECKUe CBOWCTBA
ocHoBaHuU. [TonyueHre OCHOBaHUM.

Kucnotel. Knaccudukanms kucnot. HomeHnknatypa kucior. dusnueckre
1 XMMUUeCKUe CBOMCTBa KUCJIOT. Psan aktuBHOCTHM MeTa/sioB H. H. Bekerosa.
[TomyyeHue KUC/IOT.

Comu. Howmenknatypa cosneu. ®Pu3myeckhe U XHMHUYECKHe CBOMCTBA
coneid. [TomyueHue cosneu.

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

Xumuueckuti 3KcnepumeHm:

KaueCTBEHHOe Ompe/leJieHWe COJEep)KaHusl KUCJIOpoZJa B BO3AyXe,
rojiyueHre, coOWpaHue, pacrio3HaBaHWe U W3yueHHWe CBOWCTB KHCI0PO/Ia,
HaO/lro/leHe  B3auMMO/JIEMCTBUSL  Bel[eCTB C KHUCJIOPOJAOM W yCJIOBHS
BO3HUMKHOBEHHS U TIpeKpallleHusi TopeHuss (Mo)kapa), O3HAaKOMJIEHHWE C
oOpa3ljaMM OKCHJIOB W ONKMCAHWe WX CBOWMCTB, TMOMy4YeHWe, cobupaHue,
pacrio3HaBaHWe W H3yueHWe CBOMCTB BOJOpOJa (rOpeHue), B3auMOZENCTBUE
Bogiopozia ¢ okcuzaom Meau (II) (Bo3MO)KHO MCIIOIb30BaHUE BUeOMaTepuasoB),
HaO/mo/leHe 00pas3lioB  Bell[eCTB KOJUYEeCTBOM 1 MoOJb, WCC/el0BaHUe
0COOEHHOCTel paCTBOPEHHUSI BEIeCTB C Pa3IMYHOM pPacTBOPHUMOCTHIO,
MPUrOTOBJIEHWE PACTBOPOB C OMNpeeéHHOM MaCcCOBOM [0Jied PaCTBOPEHHOIO
BellleCTBa, B3aUMOJEMCTBUE BOJAbl C MeTa/ulaMu (HaTpUeM U KajbLeM)
(BO3MOKHO WCIIONh30BaHWE BU/EOMAaTePHA/IOB), WCC/eZiloBaHWe 00pas3iioB
HEOpPraHWUeCKHWX BeIeCTB pa3/WUHbIX K/IacCOB, HaO/IO/jeHHe W3MeHEeHUs
OKpPaCKM WHAWKATOPOB B pAacTBOpax KWCJOT U LIe/oYel, U3yuyeHue
B3auMojiercTBusl okcuza meau (II) ¢ pacTBOpom CepHOM KMCIOTBI, KMCIOT C
MeTa/l/laMH, peakl[iid HeuTpaau3alvy, TolyuyeHre HePaCTBOPUMBIX OCHOBaHHWM,
BbITECHEHME OJHOTO MeTa/ula [JpyrMM M3 pacTBopa COJ/M, peLleHUe
5KCMepUMEHTaIbHbIX 3ajjauy no TeMme «BaKHeHIlMe K1acChbl HEOPraHWYEeCKUX
coeJMHEHU».

Ilepuopnueckud 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 IeJI0UHO3eMe/IbHbIE MeTalllbl,
rajiorTeHbl, WHEepTHbIe Ta3bl). JJIeMeHThbl, KOTOpble 00pa3yroT amdoTepHbIe
OKCH/IbI U TU/IDOKCU/IBI.

[Teproauueckuit 3aKoH. [leproanyeckasi cucteMa XMMUYECKUX 3JIEMEHTOB
O. WN. MengeneeBa. KopoTKoriepuofHasi U JAJIMHHOMEpUOHAsE (OPMBI
[Tepyoinuecko CHUCTeMbl XUMHUUeCKUX »3yemeHToB [I. WM. MeHzeneesa.
[Tepyoapl u rpynmbl. duUsWueckuld CMBICT TIOPSAKOBOIO HOMeEpa, HOMEpPOB
Meprozia v rPyIIIibl 3JIEMEHTa.



Ctpoenue artomMoB. (CocTaB aTrOMHbIX sigep. W30TOmbl. O/1€KTPOHBI.
CTpoeHue 371eKTPOHHBIX 000/I0UeK aTOMOB TepPBbIX 20 XUMHUUECKUX 3/IEMEHTOB
[Tepuoanueckou cuctembl /1. . MeHpeneeBa. XapakTepuCTUKa XWUMHUUYECKOTO
371IeMeHTa 10 ero noJyioykeHuto B [Tepuoanueckoit cucreme 1. . MeHzeneeBa.

3aKOHOMEPHOCTH M3MEHeHUs1 paZiuyca aTOMOB XMMUUECKUX 3JIeMEHTOB,
MeTa//TMYeCKUX U HEMeTa/VIMUeCKUX CBOMCTB MO FPyMraM U Mepruoam.

3HaueHve Ilepuoguueckoro 3akoHa U Ilepyoandeckor CHCTeMBbI
XUMUUECKUX 3/IEMEHTOB [/l Pa3BUTUSI HAYKX U NpakTuku. [. 1. MeHpeneeB —
YUEHBIN U TPaXKJaHWH.

Xumuueckass CBsi3b. KoBaneHTHasi (MOJisipHasi W HeMoOJiApHasi) CBS3b.
O1eKTPOOTPULIATETbHOCTh XMMHUUYECKUX 3JIeMeHTOB. VIoHHas CBSI3b.

Crenenb okucieHusi. OKHCIUTETbHO-BOCCTAHOBUTE/IBHBIE — DEaKLUU.
[Tpouieccel OKMC/IeHUs1 U BOCCTaHOBIeHHs. OKUCIUTEe/IA U BOCCTAHOBUTEJIN.

Xumuueckuti 3KcnepumeHm:

r3ydyeHre oOpa3I[OB BeI[eCTB MeTA/VIOB U HEMETa/I/IOB, B3aMO/IeliCTBHe
TUAPOKCH/A LIMHKA C pacTBOpPaMM KHUC/IOT U 1e/iouel, MPOBe/leHKe OIMbITOB,
WITIOCTPUPYIOLMX TPUMEpbl  OKUCJ/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX — PeaKLUU
(ropeHue, peakLiM pa3ioKeHUsl, COeJUHEHUS).

MesicnpeomemHble ces3zu

Peanuzaius mMeXXnpeAMeTHBIX CBsI3eM TPU M3YyUeHWM XWUMHUM B 8 Kiacce
OCYIIIeCTB/ISIETCS uepe3 MWCII0Mb30BaHWe KaK OOIMX ecTeCTBeHHO-HayUHBIX
TOHATHUM, TaK W TIOHATUM, SIBASIOIIMXCS CUCTEMHBIMU [Ji OTJAeJbHbIX
MpeMeTOB eCTeCTBEHHO-HAayYHOr 0 1[MKJ/IA.

OO1e ecTeCTBEHHO-HayuHble TIOHSATHS: HAyuHbIM (DakT, TUITOTe3a,
TeOpusl, 3aKOH, aHaau3, CUHTe3, KjaaccuduKalus, IepUoAUUHOCTD,
Ha0J/Tr0/IeHre, SKCIIepUMEHT, MO/Ie/TUPOBaHNe, U3MepeHre, MO/iellb, SIBJIeHHe.

du3nKa: maTepusi, aroOM, 3JIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYK/IWJ,
W30TOIMbl, PaJuO0aKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUECKWUW 3apsif, BelleCTBO,
Teno, 00BEM, arperaTHoe COCTOSIHME BeIleCTBa, ra3, (u3uuecKrde BeTUUYMHBI,
eIUHULIbI U3MePeHUs1, KOCMOC, TIJIaHeThl, 3Bé3/1bl, ComHIIe.

Buonorus: goTocunres, AbixaHue, brocdepa.

leorpadwus: atmocdepa, ruzpocdepa, MuHepaabl, TOpPHbIe IIOPO/bI,
ToJIe3Hble UCKOMaeMble, TOTJIUBO, BOJIHbIE PECYPCHI.

9 KJ/IACC

BemjecTBo U XMMHUecKasa peaKjus

[Teproauueckuit 3aKoH. [leproanyeckasi cucteMa XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEeHUM CBOMCTB
XMMMYECKUX 3/IeMEHTOB TIepBbIX TPEX I1epUO/IOB, Kalus, KajbLUsl M UX
COeIMHEHWH B COOTBETCTBUM C MOJIOXKEHHWEM 3JieMeHTOB B I[lepuoauueckon
CUCTeMe U CTPOEHHEM UX aTOMOB.

CTpoeHue BellleCTBa: BUbl XMMUYECKOU CBSI3U. TWIbI KPUCTA//IMUECKUX
PeIETOK, 3aBUCMMOCTh CBOMCTB Bell[eCTBa OT TUIMA KPUCTA/VIAUECKOU PeIlETKU
Y BUJja XUMUYECKOU CBSI3U.

Knaccudukaiuss 1M HOMEHK/JAaTypa  HeOpraHUuUeCKUX  BellleCTB.
XYWMHUYeCKre CBOMCTBA BeLeCTB, OTHOCAIIUXCA K pa3IUuHbIM Kjaccam
HEOpPraHWYeCcKUX COeJJMHeHUN, FTeHeTUUeCKasi CBsi3b HEOpPraHWUeCKUX BeleCTB.

Knaccudukaliysd XUMHUUYECKUX peaki[uil I0 pa3/MuHbIM IpuU3HaKam (110
YMC/Iy ¥ COCTaBY yUaCTBYIOIIMX B peaki[iy BellecTB, M0 TerjioBoMy 3¢hdeKTy,
M0 W3MEHEHUID CTereHer OKWC/IeHUS] XUMHUYECKUX SJIEMEHTOB, TIO0
00paTUMOCTH, TI0 YYaCTHIO KaTraju3aTopa). OK30- U SHAOTePMHUeCKUe
peakiuu, TepPMOXUMUYECKHe YPaBHEHUSI.



[ToHsTHE O CKOPOCTH XWMHYecKoW peakiuu. [ToHsTre o6 oOpaTUMBIX U
HeoOpaTUMBIX  XUMHUECKMX peaklusx. [loHATHe O TOMOTE€HHBIX U
reTeporeHHbix peakiusix. [loHATHe 0 KaTanuze. [loHATUE O XWUMUUECKOM
paBHOBecrd. DakTophl, B/UAIOIIME Ha CKOPOCTh XWMUUECKOW peaki[uu WU
T0JI0KeHNe XUMUUeCKOT0 paBHOBECHSI.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHBIE  PeakIM, 37eKTPOHHBIM OasiaHC
OKHWCJ/IUTe/TbHO-BOCCTAHOBUTEIbHOW  peakuuu.  CocTaB/ieHWe  yYpaBHEHUH
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peaki[uii C UCI0J/Ib30BaHUEM MeTo/a
3JIEKTPOHHOTO OasaHca.

Teopus 371eKTPOJIUTUYECKOU JIUCCOLAALIUMN. OJIEKTPOJIUTHI u
He371eKTpPouThl. KaTWOHbI, aHMOHBI. MeXaHU3M JUCCOLIMALIUM BeIeCTB C
pa3MUHbBIMUA BUAAMU XUMUUeCcKou cBsizu. CterneHb guccoruaiuu. CUibHble U
csiabble 3/1IeKTPOJIUTHI.

Peakilud WOHHOTO OOMeHa. YC/OBUS TPOTEeKaHWs peakildid HOHHOTO
oOMeHa, TIOJIHbIe W COKpAl[éHHbIe HOHHBIE ypaBHeHHUs peakii. CBOMCTBa
KUCJIOT, OCHOBaHWM U COJIel B CBeTe TIPeJCTaB/IeHUN 00 3/IeKTPOTUTUUECKOMN
nvccorualuu. KauecTBeHHbIe peakijuu Ha UOHBI. [ToHsATHe 0 THU/IPOJIK3e COei.

Xumuueckutl IKcnepumeHm:

O3HaKOMJ/IEHUE C MOJe/IIMU KPUCTA/JTMUECKHX PellETOK HeopraHWuueCKUx
Bell[eCTB — MeTa//IOB U HeMeTa//IoB (rpaduTa U ajsiMasa), CI0XKHBIX BellleCTB
(xnopuga HaTpus), UCCe0BaHWe 3aBUCUMOCTM CKOPOCTHM XWMUUeCKOU
peaklid  OT  BO3/IeHCTBUS  pa3/IUuHbIX  (PAKTOPOB,  HCC/Ae[OBaHUE
3/IeKTPOIIPOBO/THOCTH PacTBOPOB Bell[eCTB, Mpoljecca AUCCOLMAlid KUCJIOT,
1je/iouel U cosier (BO3MOXKHO HMCM0J/Ib30BaHHEe BH/le0 MaTepHasioB), MPOBe/jeHUe
OTbITOB, W/UTFOCTPUPYIOIIUX TPU3HAKU MPOTEKAHUs peakivuii MIOHHOTO oOMeHa
(obpa3oBaHue ocajKa, BbifieleHHe Tas3a, o00pa3oBaHHEe BO/bI), OIIBITOB,
W/UTHOCTPUPYIOIUX TPUMepbl  OKUC/UTE/IbHO-BOCCTAHOBUTE/IbHBIX — peakiuii
(ropenue, peakiuu pa3/ioKeHus, coe/IMHeHNs), pacro3HaBaHue
HeOpraHWYeCKWX BellleCTB 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 (r3nueckre CBOMCTBA MTPOCThIX
Bell[eCTB — TaJioreHoB. XWMHUYeCKWe CBOMCTBAa Ha I[puMepe XxJjopa
(B3auMoO/ieiicTBHE C MeTa/l/laMM, HeMmeTa/lJlaMH, IIjesiodamu). XJIOPOBOJOPO/.
ConsiHasi KUC/I0Ta, XMUMUUECKUe CBOMCTBA, MoJyueHue, 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
CTPOEeHUsI aTOMOB, XapaKTepHble cTerieHu OKuc/eHus1. CTpoeHue U u3muyeckre
CBOMCTBA TMPOCTbIX BEIIeCTB — KUCIOpPOJa W Cepbl. AJIIOTPOITHbIE
MozMbUKaLMU KUC/IOPo/ia U cepbl. XUMHUeCKUe CcBOCTBa cepbl. CepoBOI0OpO/,
cTpoeHue, ¢u3NUecKue U XUMUUYeCcKhe CBoMcTBa. OKcuAbl Cepbl  Kak
Mpe/iCTaBUTeNIM  KUCJIOTHBIX OKCUoB. CepHasi KHUC/IOTa, (Qu3nueckue U
XUMHUUeCKre CBoWcTBa (00l[ue Kak TMpeACTaBUTeNsT Kjacca KHC/IOT |
cneruurueckre). XuMudeckre peakijuu, jexxaillie B OCHOBe TTPOMBIIIIEHHOT'O
criocoba ToydeHust CepHOUM KHUC/IOThL. [IpriMeHeHue cepHOM KHC/IOTHL. Conu
CepHOI KUCJIOThI, KaueCTBeHHasi peakijusi Ha CyJ/b(aT-uoH. HaxoxxeHue cepbl
1 eé coeJuHeHUl B TIpUpozie. XUMHUUeCKoe 3arpsi3HeHue OKpyrKatollell cpefibl
COe/IMHEeHUSIMU cepbl (KUC/IOTHBIE 0XIU, 3arpsi3HeHre BOo3/lyXa U BOJIOEMOB),
criocobbI ero rpefoTBPaIleHus.



OOb11jasi XxapakTepyuCTHKA 371eMeHTOB VA-rpytibl. OCOOeHHOCTH CTPOeHUS
aTOMOB, XapaKTepHble CTeleHW OKWUC/ieHus. A30T, pacrlpocTpaHeHWe B
ripupo/e, husnyeckre U XumMudeckre cBoiicTBa. KpyroBopor a3oTa B mpUpo/ie.
AMMMaK, ero gusnueckre U XMMUUeCKUe CBOMCTBA, T0JlydeHre U TIpUMeHeHue.
Conu amMMoOHMs, UX (¢U3UUeCKMe U XUMHUYecKrhe CBOMCTBa, MNpUMeHeHUe.
KauecTBeHHasi peakijysi Ha MOHbI aMMOHMsI. A30THasi KUC/I0Ta, eé ToJ/ydeHue,
¢usnueckie W XUMHUUeCKWe cCBoHcTBa (0OIMMe Kak Ipe/cTaBUTeNs Kiacca
KUCJIOT U crneluduyeckue). Kcrnosib3oBaHWe HUTPATOB W COJied aMMOHUS B
KaueCcTBe MUHEepa/IbHbIX yJ00peHM. XUMHUeCKoe 3arpsi3HeHre OKpY’Karolei
cpejibl COeIMHEHUsIMU a30Ta (KUCIOTHbIE [JOXK/IW, 3arpsi3HeHHe BO3/yxa, ITOUBbI
1 BogoémoB). docdop, annorporiHbie MouduKau docdopa, Gusnueckre u
xuMuueckue cBoiictBa. Oxkcupa  ¢ocdhopa (V) u  docdopHas KuHCIOTa,
du3nueckre U XUMUUeCKHe CBOMCTBA, MosiyyeHue. Vcrnosb3oBaHue ¢ocdaToB B
KaueCTBe MUHepa/bHbIX yA00peHuH.

Obijasi  xapakrepucTuka 37eMeHTOB IVA-rpymmbl.  OcobeHHOCTH
CTPOEHUsI aTOMOB, XapaKTepHble CTeleHU OKWC/IeHUs. YTJ/epoji, a//IOTPOIHbIe
MOAU(UKALIUUA, PACIPOCTPaHeHWe B TIpUpoJie, (u3Mueckre U XUMHUUYECKUe
cBoiictBa. Azcop6iusi. Kpyroeopot yriepoga B ripupogie. OKCHABI yTJiepoa,
ux Gusryeckue W XUMHUUYeCKHe CBOMCTBA, JEeMCTBHE Ha >KUBbIE OpraHH3MBbI,
roJiyueHre W MpuMeHeHue. DKoJiorndeckue 1mpob/iemMbl, CBsi3aHHbIE C OKCHIOM
yrnepozaa (IV), rumorte3a rno0a/sbHOTO TOTETUIEHHS KIUMaTa, TapHUKOBBIN
5bdekT. YronbHasi KUCIOTa M €€ Co/lu, UX (Qusnueckue U XUMUUeCKHe
CBOWCTBa, IMOMy4YeHWe W TpuMeHeHue. KauecTBeHHasi peakildsi Ha KapboHaT-
HOoHbI. Vcronp3oBaHue KapOOHATOB B OBITY, MeUI[MHE, TPOMBIIIEHHOCTA U
CebCKOM XO3UCTBE.

[TepBoHaua/sbHBIE TIOHATUS 00 OpraHUUYeCKHWX BelljeCTBaX Kak O
coe/lMHeHUsX yryiepojia (MeTaH, 3TaH, 3TUJIeH, alleTWIeH, 3TaHOJ, TULePUH,
YKCyCHasi KUCIOTa). [IpvpojiHble HCTOUHUKW  YTJIeBOZOPO/AOB  (yroJb,
TIPUPO/IHBIN Ta3, Hed)Th), MPOAYKTHI UX TlepepaboTKu (OeH3WH), UX POJib B OBITY
Y TIPOMBIIIUIEHHOCTU. [ToHATHe 0 OMONOTMYeCKW Ba)KHBIX BeIleCTBAX: JKUPAX,
benkax, yryieBojlax — U UX POJIM B >KM3HHU UejioBeka. MarepuasbHOe eJUHCTBO
OpraHuYeCcKUX U HeOpraHuueCKUX coeIMHeHU.

KpemHuii, ero ¢usnueckue U XUMHUYeCKHWe CBOMCTBa, IOyueHue U
npuMeHeHre. CoerHeHUs KpeMHHs1 B Tipupoze. OOIue mpecTaBieHuss 00
okcuzie kpemuus (IV) u kpemHueBou KucaoTe. CUIMKaThI, UX WCI0/Ib30BaHKEe B
ObITY, B TIPOMBIIIJIEHHOCTH. BaskHeliIie CTporTe/IbHbIE MaTepHasibl: KepaMuKa,
CTEKJI0, LIeMeHT, 0eToH, kee300eToH. ITpo6eMbl 6€3011aCHOT0 HCII0/Ib30BaAHHS
CTPOUTE/bHBIX MaTePUa/iOB B NOBCEJHEBHOMN XKU3HHU.

Xumuueckutl IKcnepumeHm:

v3ydyeHre 00pa3lloB HeOpraHWYeCKWX BeI[eCTB, CBOWCTB COJISTHOU
KUCJIOTHI, TIPOBe/IeHre KaueCTBeHHbIX PeakKI[vii Ha XJIOpU/I-MOHBI U Hab/TrojeHue
TIPY3HAKOB WX MPOTEKaHWsl, OMbIThI, OTPaXKaroliye (Gusnueckie U XUMHUUECKUe
CBOMCTBA TaJOreHOB W MX COeJWHEeHWH (BO3MOXXHO HCIOJIb30BaHHe
BH/IeOMaTepPHaioB), O3HAKOMJIeHHe C oOpaslaMyd XJIOpHOB (TaJoreHu/I0B),
O3HaKOMJIeHHe C oOpa3llaMu ceppl U €€ COoeAVMHEHUsMU (BO3MOYKHO
WCTIO/Ib30BaHKe BHUZeOMaTepuasoB), HabsoJeHne rMpoiecca 0oOyTIuBaHUSA
caxapa mMOJ [eUCTBMEM KOHLIEHTPUPOBAHHOU CEPHOU KUCJIOThI, H3yuyeHHe
XUMHUYECKHX CBOHCTB pa30aB/ieHHON CEepHOM  KWC/IOTBI, IIPOBEEHHE
KaueCTBEHHOW peakMM Ha CyabdaT-uoH U HabOmofeHWe TIpU3HaKa eé
MpoTeKaHusi, 03HaKOMJIeHHe C (hU3MUecKMMU CBOMCTBaMU a30Ta, pocdopa u ux
coeuHeHW (BO3MOXKHO WCIIO/Ib30BaHWe BHleOMaTepHaioB), oOpa3iamMu



a30THBIX U docopHBIX yA00peHuH, rmoydyeHre, coOrpaHye, pacrio3HaBaHue U
HM3yueHWe CBOMCTB aMMHUaAKa, TPOBeJeHHWe KauyeCTBEHHBbIX peakl[ud Ha WOH
aMMoHusi U ¢ochaT-uOH U U3yueHUWe TIPU3HAKOB WX TMPOTeKaHus,
B3aUMO/IeHICTBHE KOHLIEHTPMPOBAHHOM a30THOM KWUCJ/IOThI C Me/ibi0 (BO3MOXXHO
WCIO/Ib30BaHKe BHU/JeOMaTepuasaoB), HW3yueHWe MoZeer KpPUCTa/NIAYeCKUX
peliéToK anmasa, rpadura, d¢ynepeHa, O3HAKOMJieHHWe C T[pPOLeCCOM
azicopbIiy pacTBOPEHHBLIX BeI[eCTB aKTUBHPOBAHHBIM YIJIEM U YCTPOWCTBOM
MPOTHBOTAa3a, TMOay4YeHWe, coOMpaHre, paclio3HaBaHWe W W3yueHHe CBONCTB
YIJIEKUCIOTO Ta3a, TpoBeZieHWe KaueCTBeHHBIX peaki[uii Ha KapboHaT u
CU/IMKaT-WOHbl Y HW3yuyeHWe TPU3HAKOB HUX TMPOTEKaHWsl, O3HAKOMJIeHue C
MPOAYKLMeW CUIMKATHOW MPOMBILLIEHHOCTH, pelleHHe SKCIepUMeHTaTbHbIX
3a/1au 110 TeMe «BakHeuIre HeMeTasl/ibl U UX COeJUHEHUSI».

MeTtan/ibl 4 MX COeiNHeHUS

OOirjasi  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. Pu3nueckdie U XWMUYECKWe CBOMCTBA MeETasliOB.
OO61ue criocobbl TOMyUeHWs MeTasuioB. [IOHSTHME O KOPpPO3WH MeTaslioB,
OCHOBHBIE CTOCOOBI 3aUThl UX OT Koppo3ud. CruiaBel (CTajib, YYTYH,
JFOpaIFOMUHUN, OpOH3a) U UX NMPUMeHeHHe B ObITY W IPOMBIIILIEHHOCTH.

[[lenounble  MeTa/ibl:  ToiokeHWe B [lepuoguueckon  cucteme
XUMUYeCcKux 3yieMeHTOB /1. V1. MeHpeneeBa, CTpoeHUe UX aTOMOB, HaXOX/eHue
B npupojie. Pusrdueckie W XHMMHYECKHe CBOWCTBa (Ha IpUMepe HaTpUs U
Kanusi). OKcuAbl ¥ TUAPOKCH/bI HaTpusi U Kanus. [IpuMeHeHHe Ie/TI0YHBIX
MeTaJlJIOB U UX COeJJMHEeHUH.

[[lesiouyHO3€eMe/IbHBIE MeTa//Ibl MarHud W KaJbLUMM: TOJIOXKEHHWE B
[Teppoanueckor cucteMe xuMuueckux sneMeHToB [I. W. MeHpeneesa,
CTPOEHMEe UX aTOMOB, HaxOXJeHWe B mpupojfie. Pu3nyeckre U XUMHUUECKHe
CBOWMCTBA MarHus Y Kajblipsi. BakHedllne coe/juHeHUs! Ka/lbLys (OKCHA,
TUIPOKCH/I, CoJi). 2KECTKOCTb BOZIbI M CIIOCOOBI €€ yCTpaHeHMUs.

AnmtoMuHuK: TIonokeHWe B [lepuoanueckor cuUCTeMe XWUMHYECKHX
snemenToB [I. WM. MeHgeneeBa, CTpoeHHWe aTOMa, HaxXOXKJAeHUe B TIpUPO/e.
dusrueckrie U XUMHUUECKHe CBOWCTBA a/lOMUHUS. AMQOTepHble CBOMCTBA
OKCH/Ia ¥ TUAPOKCHU/A aTFOMUHUSL.

JKene3o: nosoxxeHue B [leproiueckor CUCTeMe XUMHUUYECKHX 371eMEeHTOB
. Y. MeHpeneeBa, CTpOeHHe aTOMa, HaxOxKJeHUe B ripupoje. dusnueckue u
XUMHUeCKre CBoOMCTBa xkenes3a. OKcUAbl, TUAPOKCUABI U coiu xenesa (II) u
»kese3a (I1I), ux cocras, CBOMCTBA U MOTyUYeHUE.

Xumuueckutl IKcnepumeHm:

O3HAaKOMJIEHHEe C o0pa3ljaMM MeTa/UIOB U CIUIaBOB, WX (U3NUYECKUMHU
CBOMCTBaMH, M3yueHWe pe3y/JbTaTOB KOPPO3MHM MeTa/VIOB  (BO3MOXXHO
MCII0/Ib30BaHKe BU/IEOMATePUasIoB), OCODEHHOCTe! B3aUMOJEHCTBUsS OKCHUAA
Ka/lbLyist ¥ HATpUsi C BOJOHM (BO3MOXKHO HCIIO/b30BAaHUE BH/€OMATepUasioB),
HCCJie[JOBaHUe CBOMCTB >XECTKOM BO/Ibl, TIPOLIeCCa TOPeHUs »Keje3a B KUC/I0po/ie
(BO3MOKHO MCIIO/Ib30BaHME BU/IEOMATEPUA/IOB), TIPU3HAKOB MPOTEKaHUs
KaueCTBEHHbIX peakl[di Ha MOHbI: MarHUs, Ka/bLus, aIlOMAHMS, LIMHKA, >Kesle3a
(I) u >xene3a (III), megu (II), HabmrofeHWe ¥ OMMCAHWE TIPOI|ECCOB
OKpalllMBaHUsl TUIaMeHU HOHAMH HaTpHs, Kaiusi U KaiblLys (BO3MOKHO
WCI0/Ib30BaHKe BUjleOMaTepuasioB), HcceiloBaHhe amM(pOTepHbIX CBOWCTB



TM/IDOKCH/Ia aJFOMUHMS U THIPOKCH/A I[UHKA, pellleHre SKCIIePUMeHTaTbHBIX
3a7jau 110 TeMe «Ba)kHelIIre MeTasuTbl U UX COeNHEHNS».

XuMuA U OKpy)Karolas cpeja

BeilriecTBa ¥ MaTepuasbl B TIOBCEHEBHOMN >KHM3HU desioBeKa. be3omacHoe
HCTI0/Tb30BaHKe BeI[eCTB U XUMUUECKUX peakiiuii B ObITy. ITepBasi moMoIiib mpu
XUMHUUECKUX 0KOTaX U OTPaBJIeHUSIX.

XuMHUeckoe 3arpsisHeHHe OKpYy»Karolrel cpefibl (TipeiesibHast JOMyCTUMast
KOHLIeHTpausi BewlectB, ganee — II[IK). Ponep xvmum B pelueHdAd
9KOJIOTHUYECKHX MTPO0JIeM.

Xumuueckuti 3Kcnepumenm:

n3ydeHue 06pa3ijoB MaTepHaioB (CTEKJIO, CTIJIaBbl META/IJIOB, TTOTMMEPHbBIe
MaTrepHra’bl).

MedicnpeomemHble cesizu

Peanu3ariyisi MeKIIpeIMETHBIX CBsi3el TPU U3yUeHUM XUMHHU B 9 Kiacce
OCYIIIeCTB/ISIETCS uepe3 MWCII0Mb30BaHWe KaK OOIMX ecTeCTBeHHO-HayJHbIX
MOHATUM, TaK W TIOHSATUM, SB/SIONIMXCS CUCTEMHBIMH [IIS1  OT/Ie/TbHBIX
TpeIMETOB eCTeCTBEHHO-HayYHOTO I[UK/Ia.

OOb111e ecTeCTBeHHO-HayUYHbIe TTOHATHS: HayuHbIA (PaKT, TUIIOTe3a, 3aKOH,
TEOpHs, aHa/i3, CHHTe3, KiacCubHUKalys, IepUoANYHOCTb, HabmoaeHue,
9KCTIePUMEHT, MOJie/IMPOBaHue, W3MepeHHe, Mojefb, SIBJieHWe, MapHUKOBBIM
3¢ddeKT, TeXHOIOTHsI, MaTepyaJlbl.

dusmKa: Marepus, aTroM, 3JIeKTPOH, TIPOTOH, HEWUTPOH, WOH, HYK/IW[,
W30TOITbI, PAIMOAKTUBHOCTb, MOJIEKYJa, 37IeKTPUUECKUH 3aps]], TPOBOJHUKH,
TIOJTyTIPOBOTHUKY, TUIEKTPUKH, (OTO3/IEMEHT, BeIeCTBO, Teo, O0bEéM,
arperaTHoe  COCTOsSIHMe  BellleCTBa, ra3, pacTBOpP, paCTBOPUMOCTb,
KpUCTa//TMUeCKasl peIIéTKa, CIUlaBbl, (U3nMUecKre BeJUUUHBI, eJUHUIIbI
M3MepeHusi, KOCMAYeCKoe TPOCTPAHCTBO, IIaHeThl, 3B€3/1b1, CosTHIIe.

Bbuonorust: ¢porocuHTe3, qpixaHue, brocdepa, 3KocrcTeMa, MUHepaTbHbIe
yI00peHusi, MUKPO3/IEMEHThI, MaKpO3/IeMEeHThI, TUTaTeIbHbIe BeIleCTBa.

leorpadusi: aTmocdepa, ruapocdhepa, MuHepasabl, TOPHble TOPOJbI,
T0Jie3HbIe UCKOTIaeMble, TOTJTUBO, BOHbBIE 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 T10/Ie3HOM, yueOHOMCCIe[0BaTe/IbCKON, TBOPUECKOW W APYTHUX
BU/JIaX [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 ¥ CHHTe3, CpaBHeHHe, 0000leHHe, CHUCTeMaTU3aIHIo,
K/1accuUKal[1io, BbisiB/IeHHWe TPUUUMHHO-CJIe[ICTBEHHBIX CBsi3el — /ISt
M3yuyeHUs CBOWCTB BeI[eCTB U XUMMUYECKUX peakluii, eCTeCTBeHHO-
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
HaumeHnoBaHue Ko/mmuecTBO yacos
No OnekTpoHHbIe (UG poBbIe)
pa3fie/ioB ¥ TeM KonTpo/ibHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTe/IbHbIE PecypChl
MporpaMmabI padoThI padoThI
Pa3zpen 1. I[lepBoHayaibHbIe XMMHUYECKHE TIOHATHUSA
XUMUST — BarKHas
11 001aCTh eCTeCTBO3HAHUS . 5 bubmioreka LIOK
' U MIPAKTUYeCKOM https://m.edsoo.ru/7f41837¢
JlesiTeJIbHOCTH UesioBeKa
19 BeiiectBa 1 xuMuueckue 15 1 bubmoteka LIOK
’ peakLuu https://m.edsoo.ru/7f41837c
Ntoro no paspeny 20
Pa3pen 2. BakHeline npejCcTaBUTe/Id HeOPraHUYeCKHUX BelecTB
21 Bo3nyx. Kucnopog. 6 1 bubmioreka LIOK
' [MousTHE 00 OKCHAAX https://m.edsoo.ru/7f41837¢
59 Bopopoa.Ilonsitue o 3 1 bubmuoreka IIOK
' KUCJI0Tax U COMAX https://m.edsoo.ru/7f41837c
53 Bopga. PactBopsl. c 1 1 bubmmoreka [IOK
' IToHsiTHEe 006 OCHOBAHUSAX https://m.edsoo.ru/7f41837c
OCHOBHBIEe KJ1aCChl Bu6 OK
nbmoTeKa
24 HeopraHuyecKux 11 1 1 H

coeIMHEeHUM

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




Ntoro no pa3zpeny 30

Pa3gen 3. Ilepuognueckuii 3akoH u [lepuoguueckasi cicTeMa XUMHYeCKHX 3/1ieMeHToB JI. VI. MenaeneeBa. CTpoeHHe aTOMOB.
XumMuueckas cBs3b. OKHC/IMTETbHO-BOCCTAHOBUTE/IbHbIE PeaKI{ui

[Tepyoanueckuil 3aKoH U
ITepuopnueckas cucrema
3.1 XUMUYECKUX 3/IeMEHTOB 7
. Y. Mengpesneesa.
CtpoeHue aToma

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

Xumnueckast CBSI3b.

39 Oxkuc/UTeTHHO- 3 1 bubnuoreka LIOK
’ BOCCTaHOBUTEJ/IbHbBIE https://m.edsoo.ru/7f41837c
peakuuu
bubmoTeka LIOK
W roro no pasyieny 15 https://m.edsoo.ru/7f41837c
PesepsHoe Bpems 3 Bubmmorexa [JOK
p p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO
68 4 6

YACOB IIO ITPOI'PAMME




9 K/IACC

HaumMenoBaHue KoiunuvecTBo uacoB
No OnekTpoHHbIe (G poBbIe)
pa3je/ioB U TeM KonTpoabHbie IIpakTnueckue
n/n Bcero oOpa3oBaTe/IbHbIE PecypChl
MporpaMmabI padoThI PadoThI
Pa3zpen 1. BenjecTtBo U XuMHU4YeCcKue peaknum
[ToBTOpEHME U
11 yriiy6OieHve 3HaHUH . . Bbubmoteka LIOK
' OCHOBHBIX Pa3/ie/ioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHBIE
1.2 3aKOHOMEpHOCTHU 4 Bubmmorexa LIOK
' P o https://m.edsoo.ru/7f41a636
XUMHUYECKUX PeakLui
OJIeKTPOJIUTAYeCKas
13 JIMCcoLranusl. 8 1 1 bubnuoreka LIOK
’ XHMMHUECKHe Peakiiii B https://m.edsoo.ru/7f41a636
pacTBopax
Wtoro no paspeny 17
Pa3pen 2. Hemera/ijibl U UX CoeJMHEHUS
OO6111ast xapaKTepuCcTHUKa
2.1 XHI\I/-I]I-EITJECKiX BJIEMEHTOB 4 1 Bubmorexa LIOK
' https://m.edsoo.ru/7f41a636
VI A-rpymrnsl. ['aioreHst
2.2 OO011jasi XapaKTepUCTHKA 6 bubmioreka LIOK

XUMHUUECKUX 3/IeMEHTOB
VIA-rpymmsl. Cepa U eé

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




CcoeIMHeHUsI
OO0r11ast XxapaKTepuCTUKA
23 XUMUUECKUX 3/IeMEeHTOB 7 bubmmoreka LIOK
’ VA-rpymmbl. A30T, https://m.edsoo.ru/7f41a636
docdop u ux coeiHeHUs
OO0111ast XxapaKTepuCTUKa
XUMHUYECKUX 37IeMEHTOB v 1IOK
nbnmoreka
24 IVA- . Yrepo
VA-Tpynribl. YTIepoj 1 8 https://m.eds00.ru/7f41a636
KPEMHUU U UX
CoeIMHEeHUsI
Wtoro no paspeny 25
Pa3pen 3. MeTan/bl M MX COeIUHEHMA
31 OO011ue cBo¥CTBa 4 bubmoreka IIOK
' MeTa/l/IoB https://m.edsoo.ru/7f41a636
39 Baknele mMeTanssl 1 16 Bbubmoteka LIOK
' UX COeMHEHHsI https://m.edsoo.ru/7f41a636
Wtoro no paspeny 20
Paszpen 4. Xumus 1 OKpy’Kawuias cpeja
41 BeliectBa 1 Matepuasbl B 3 bubnuoreka LIOK
’ JKU3HH YeJI0BeKa https://m.edsoo.ru/7f41a636
Uroro nio pasgeny 3
PesepBHOe Bpems 3 Bubmorexa LIOK
P P https://m.edsoo.ru/7f41a636




OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME
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IIOYPOYHOE IVIAHNPOBAHUE

8 K/TACC
Ne KoimuyecTBo yacos
J/IeKTPOHHbIE
Hdata uucdpoBbie
n| Tema ypoka KonTposibHbIe IIpakTHyeckue
Bcero HU3yueHUA oOpa3oBare/IbHBIE
/ paGoThI paGoThI
pecypchbl
n
[Ipegmet xumuu. Ponb xumuu B bubmoreka LIOK
1 JKU3HU yesioBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BeIl[eCTBa (1d
bubnuoreka IIOK
[MoHsiTHE O MeTo/jaX TI03HAHUS B
2 1 https://m.edsoo.ru/ff0d22
XUMUU
7e
[MpakTryeckast pabora Ne 1
bubmorteka LJOK
«[TpaBusa pabotsl B mabopaTopuu
3 B 1 1 https://m.edsoo.ru/ff0d23
Y TIPUEMBI 0OpalieHus C dc
nabopaTopHbIM 000py/J0BaHHIEM» o
bubnmoreka LJOK
UucTele BelljecTBa U CMeCH.
4 Ny 1 https://m.edsoo.ru/ff0d26
CriocoObI pa3ziesieHust cMecei ca
[MpakTryeckast pabora Ne 2 bubmoreka LIOK
5 «Pa3genenue cmeceii (Ha rnpumMepe 1 1 https://m.edsoo.ru/ff0d28
OUMCTKU NTOBapeHHOM COJIN)» c8
bubnmoreka IIOK
6 ATOMBI ¥ MOJIEKYJIbI 1 https://m.edsoo.ru/ff0d2a

6¢




XUMHUeCcKUe 3/1eMeHThl. 3HaKU

bubnmorteka LJOK

7 (CMMBO/IBI) XUMUYECKUX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bubmoreka IIOK
8 IIpocTeie u C/10XKHBIE BellecTBa https://m.edsoo.ru/ff0d2a
6c
bubmoTeka LIOK
9 ATOMHO-MOJIEKY/IIPHOE yYeHue https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BelllecTB. XUMHyeckas hopmysia Bubmorexa [JOK
10 THECTB. pMysd. https://m.edsoo.ruw/ff0d2ea
BasieHTHOCTb aTOMOB .
XUMHUYECKUX 3JIeMEHTOB -
OtHOcCUTebHAasA aTOMHas Macca. bubmmoreka LIOK
11 | OrtHocUTe/IbHAsA MOJIEKYIsIpHAas https://m.edsoo.ru/ff0d32
Macca 3c
MaccoBasi 07151 XUMHUYEeCKOro Brbmiorea OK
12 A https://m.edsoo.ru/ff0d35
371eMeHTa B COe/IMHeHUU 0c
KosmnuectBo Bejectsa. MoJib. Brbmaorexa [JOK
13 https://m.edsoo.ru/ff0d52
MonsipHas macca
30
bubmoreka IIOK
®du3nueckre U XUMUUeCKUe
14 https://m.edsoo.ru/ff0d37f
siB/IeHUs1. XUMUUecKasi peakiyst R
15 | Ilpv3sHaku U yc10BUSA NPOTEKAHUS bubmoTeka [IOK

XUMUYECKUX peakiuii

https://m.edsoo.ru/ff0d3a




16

3aKOH COXpaHeHusl MacChbl

bubnmoreka LJOK

16 | BemjecTB. XuMuueckue https://m.edsoo.ru/ff0d3b
ypaBHEHUS 88
BrlurcieHust KoyiMuecTBa, MacChl Bbubmoreka LIOK
17 | BewecTBa 110 ypaBHeHUsIM https://m.edsoo.ru/ff0d57
XUMUUECKUX PeaKivii 08
Knaccudukarys XuMuueckux
" bubmorteka LJOK
peakLu (CoeuHEHUS,
18 https://m.edsoo.ru/ff0d3f3
pas/ioKeHusl, 3aMelLleHus, 4
obMeHa) -
M. B. JIoMOHOCOB — yuéHBbIii- bubnuoreka IIOK
19 | sammknoneauct. O6061IeHNEe U https://m.edsoo.ru/ff0d40
cucTeMaTH3alusl 3HaHUM c4
KontponbHast pabora Nel 1o Teme bubmoteka LIOK
20 | «BewecTBa ¥ XMMHUUYeCKHe https://m.edsoo.ru/ff0d42
peakum» 90
Bo3nyx — cmecs rasos. Cocras bubmoreka LIOK
21 | Bo3gyxa. Kuciopog — snemeHT U https://m.edsoo.ru/ff0d44
rpocToe BelecTBO. O30H 8e
dusnyeckre U XMMUUeCcKue
N bubnmoreka LJOK
CBOMCTBA KMCJIOpo/ia (peakuyu
22 https://m.edsoo.ru/ff0d46
OKHC/IeHus1, TopeHue). [lonsTue 14
00 okcuaax o
23 | CrocoOblI rostyueHust KUC/I0pPoZa bubmoreka IIOK

B 1abOpaTOpUH U

https://m.edsoo.ru/ff0d49




TMMPpOMBIIIJIEHHOCTH. HPI/IMEHEHI/IE

7a
KUCI0poZa
TernoBoii 3¢deKT xuMrUYeckoit
peakiuu, MOoHSITHE O Bbubmmoreka LIOK

24 | TepMOXMMHUUYECKOM ypaBHEHUHY, https://m.edsoo.ru/ff0d47
5K30- U S3HA0TePMUUYECKHX 90
peakLusax
ToruBo (HedTh, yroib U MeTaH). bubmmoreka LIOK
25 | 3arps3HeHHe BO3/yXa, CIIOCOOBI https://m.edsoo.ru/ff0d4c
ero npeaoTBpalleHus 4a
[TpakTrueckast pabora Ne 3 110
bubnuoreka IIOK
Teme «IlomydyeHue u cobupaHue
26 https://m.edsoo.ru/ff0d4ae
KUCJIOPO/Ia, M3yueHre ero 5
CBOMCTB» -
Bogopoa — snemeHT v pocToe bubnuoreka IIOK
27 | BewjectBO. HaxoxxaeHuve B https://m.edsoo.ru/ff0d4d
IpUpoIe do
dusnyeckre U XUMUYeCcKue bubmoreka LIOK
28 | cBoticTBa Bogopoza. [IprumeHeHMe https://m.edsoo.ru/ff0d4d
BOZIOpPOJa do
bubnuoreka IIOK
29 | IlonsATHe 0 KMC/IOTaX U COJIAX https://m.edsoo.ru/ff0d50
d2
Crioco6bl osTyueHust BOAOPO/ia B Brbmiorea LOK
30 y AOPOA https://m.edsoo.ru/ff0d4d
naboparopuun
do
31 | TIlpaktuueckasi pabora Ne 4 1o bubmoreka LJOK




Teme «IlomyueHue u cobupaHue
BOZIOPO/ia, U3yueHHe ero
CBOMCTB»

https://m.edsoo.ru/ff0d4f4
2

MonsipHbiii 06bEM ra3oB. 3aKOH

bubmoreka IIOK

32 https://m.edsoo.ru/ff0d54
ABorazipo
2e
Brruncsienusi 06béma, KoJinyecTBa
bubmmoreka IIOK
Bell|eCTBa rasa Io ero u3BeCcTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMUeCTBY BellleCTBa WU a0
00BEMyY o
BbruncieHusi 065EMOB Ta30B 110
bubmoreka IIOK
YPaBHEHHIO peakliy Ha OCHOBE
34 . o https://m.edsoo.ru/ff0d57
3aKOHa 0OBEMHBIX OTHOLIEHUH 08
rasoB o
bubmorteka LJOK
dusnyeckre U XMMUUeCKHe
35 . https://m.edsoo.ru/ff0d58
CBOWCTBA BOJbI 7a
CoctaB ocHoBaHUi. [ToHsTHE 006 Bubmaorexa [JOK
36 https://m.edsoo.ru/ff0d59
HMHWKaTOpax
e2
Bopa kak pactBopuresb.
bubmoreka IIOK
HaceiijeHHble 1 HEeHAChIILIeHHbIE
37 https://m.edsoo.ru/ff0d5b
pacTtBopbl. MaccoBast o1 40
BeIl[eCTBa B paCTBOpe o
38 | Tlpaktuueckasi pabora Ne 5 1o bubmoreka LJOK

TeMe «[IpuroTopyieHre pacTBOPOB
C orpeJieNIEHHOW MacCOBOM fjoJiei

https://m.edsoo.ru/ff0d5e
ba




PaCTBOPEHHOTO BelIleCTBax»

KontpospHast pabota Ne2 1o Teme

bubmoreka LIOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoza. Bogopon. Bona» 4
) bubmoreka LJOK
Oxkcuppl: cocTaB, Knaccudukauus,
40 https://m.edsoo.ru/ff0d66
HOMeHK/IaTypa
4de
[TonyueHue u XUMUUeckKue bubmoteka LIOK
41 | cBoOlCTBA KUC/IOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aMm(bOTepHBIX OKCU/IOB 4e
bubmoreka LIOK
OcCHOBaHHS: COCTaB,
42 https://m.edsoo.ru/ff0d67
KJ1accu(uKalysi, HOMeHK/IaTypa ca
bubmoreka LJOK
[TonyueHvie U XUMUYeCKUe
43 o . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAHUI ca
. bubmmoreka IIOK
KucnoTtsl: cocTas,
44 https://m.edsoo.ru/ffOdfee
K/1accuguKalysi, HOMeHK/IaTypa 5
) bubnmoreka LJOK
Kucrnotsl: cocras,
45 https://m.edsoo.ru/ff0dfee
KJ1accuyrKalysi, HOMeHK/IaTypa 5
bubnuoreka IIOK
[TonyueHue U XUMUUeCKHe
46 o https://m.edsoo.ru/ffOdfee
CBOMCTBA KMC/IOT 5
47 | Conu (cpeaHue): HOMEHKIIATYPa, bubmoreka [IOK

C0co0bI TIOJTYYeHHs],

https://m.edsoo.ru/00ad94




XUMHUECKHe CBOMCTBA

74

[MpakTrueckast pabora Ne 6.

Pelienune skcniepuMeHTabHbIX Bubumoreka LIOK
48 | 3amau o Teme «OCHOBHBIE https://m.edsoo.ru/00ad9b
KJlaCCbl HEOpraHUYeCKHUx 7c
COoeIMHEHU»
['eHeTrueckas CBSI3b MeXIY bubnuoreka LIOK
49 | KJlaccamy HeOpraHu4yeCckKux https://m.edsoo.ru/00ad9a
coeluHeHUI 50
['eHeTHueckas CBs3b MeXAY bubnuoreka IIOK
50 | KjaccaMy HeOpraHWYeCKHx https://m.edsoo.ru/00ad9a
CoeJIJHeHUI 50
bubmoreka LJOK
O06o00611eHre ¥ CCTeMaTH3aLsT
51 . https://m.edsoo.ru/00ad9c
3HaHUM
b2
KontponbHas paborta Ne3 110 Teme bubmoreka LIOK
52 | "OCHOBHBbIE KJIaCChl https://m.edsoo.ru/00ad9e
HeOpraHUuvecKux coeJMHeHUn" la
[lepBble MOMBITKU
bubmoreka LJOK
K/1accudurKalyd XUMUUeCKUX
53 https://m.edsoo.ru/00ad9f
s71ieMeHTOB. [IoHATHe O rpymnmnax fa
CXOJHBIX 3JIEMEHTOB o
[Teproarueckuit 3aKOH U
bubmorteka LJOK
[Teprogyyeckas cucrema
54 https://m.edsoo.ru/00ada5

XUMUYeCKUX 371eMeHToB /[. M.
MenpeneeBa

2c




bubmmoreka IIOK

55 | Ilepuoppl, rpyrirbl, NOATPYIIILI https://m.edsoo.ru/00ada5
2c
bubnmoreka LJOK
Ctpoenue atomoB. CocraB
56 https://m.edsoo.ru/00ada3
aTOMHBIX sifiep. V30TorbI 4
CtpoeHue 3/1eKTPOHHBIX
bubmoreka IIOK
000J104eK aTOMOB 3/IEMEHTOB
57 N https://m.edsoo.ru/00ada6
ITepuoguueckon cucremel /. U. be
MenpeneeBa o
XapakTeprCTHKa XUMUUECKOT0
bubnmoreka LJOK
371eMeHTa 10 ero MOJI0)KeHHUI0 B
58 . https://m.edsoo.ru/00ada8
[Tepuoguueckon cucreme . N. 24
MeHpeneeBa B
3HaueHue [lepuoanueckoro
bubmoTeka [IOK
3aKOHa [/ Pa3BUTUSI HAYKU U
59 https://m.edsoo.ru/00ada9
npaktuku. . . MenzeneeB — Ge
YU€HbIH, TIefiaror U rpakJiaHuH o
bubmoreka IIOK
OJIEKTPOOTPULIATE/IbHOCTh
60 https://m.edsoo.ru/00adaa
aTOMOB XMMUUECKUX 3/IeMEHTOB b8
bubmoreka LJOK
61 | HonHHasg xvuMuyeckasi CBA3b https://m.edsoo.ru/00adac
34
bubmmoreka IIOK
KoBaneHTHas nosisipHast
62 https://m.edsoo.ru/00adaa

XUMHYeCKas CBA3b

b8




KoBaneHnTHast HeroJ/IApHasa

bubmmoreka IIOK

63 1 https://m.edsoo.ru/00adaa
XHUMUUecKas CBI3b
b9
KontponbHast paborta Ned 110 Teme bubnuoreka LIOK
64 | «CrpoeHue aToMa. XuMuueckas 1 https://m.edsoo.ru/00adb4
CBA3b» 86
bubmoTeka LIOK
65 | CreneHb OKUC/IEHUS 1 https://m.edsoo.ru/00adae
28
bubnuoreka IIOK
OKUC/IUTeNLHO-
66 1 https://m.edsoo.ru/00adb0
BOCCTaHOBUTEJIbHbIE peaKLIU 76
bubnmoreka LJOK
OKuc/IuTenbLHo-
67 1 https://m.edsoo.ru/00adb0
BOCCTAHOBUTEJIbHBIE PeaKl[un 76
bubmorteka LJOK
68 OKuC/IUTeNN ¥ BOCCTAaHOBUTETN 1 https://m.edsoo.ru/00adb0
76
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOI'PAMME




9 K/IACC

No Ko/muecTBo yacos
JJ/IeKTPOHHbIE
Jata uudpoBbie
n | Tema ypoka KonTpobHbIe ITpakTHyeckue
Bcero HU3yUeHusl oOpa3oBare/ibHBIE
/ paboThI paboThI
pecypchl
n
[Teprognueckuii 3aK0H.
bubnroreka LJOK
ITeproguueckas cucrema
1 https://m.edsoo.ru/00adb59
XMMHUUYECKUX 371eMeHTOB /1. .
. MenpeneeBa B
3aKOHOMEpHOCTH B
N bubnmroreka LIOK
Vi3MeHEeHNH CBOUCTB
1 https://m.edsoo.ru/00adb6b
XUMHUUYECKUX 3/IEMEHTOB 6
MepBbIX TPEX MEPUO/0B B
Knaccudukaruys u bubmoreka LIOK
HOMEHK/IaTypa 1 https://m.edsoo.ru/00adb7e
HeOpraHUuyecKHx BelllecTB 2
Bubl xvimuueckou CBsI3U U bubmuoreka LIOK
TUIBI KPUCTA/ITTNYECKUX 1 https://m.edsoo.ru/00adbac
peLIEToK 6
KonTponbHast pabota Nel
1o teMe «[IoBTOpeHue u
yriay0sieHre 3HaHUH 1 1
OCHOBHBIX pa3ziesioB Kypca
8 kacca»




Knaccudukarus

bubnmoreka LJOK

6 XMMHUYECKUX peakLUi 1o https://m.edsoo.ru/00adbcb
pa3TMYHbIM MPU3HAKaM 0
ITonsiTHE O CKOpPOCTH
N bubmoreka LJOK
XUMHYECKOW pPeakLiu.
7 https://m.edsoo.ru/00adbe9
[ToHsiTHe 0 TOMOTeHHBIX U )
reTeporeHHbIX peaklysaxX B
[TouaTue 0 XUMHUYeCKOM
paBHOBecUU. PaKTOPBI,
bubmoreka LJOK
BJIMSIFOLIME Ha CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHYECKOW peakLyy 1 .
[10/1I0’KeHre XUMUYeCKoro a
paBHOBeCHs
Okuc/uTeLHO- bubmoreka LJOK
9 BOCCTaHOBUTEJIbHbIE https://m.edsoo.ru/00adcad
peakuuu e
OKuHCIUTENbHO- bubnuoreka IIOK
10 BOCCTaHOBUTEJ/IbHbIE https://m.edsoo.ru/00adcad
peakLyu e
Teopus
. bubmmoreka IIOK
3/71eKTPOJIUTUYECKOM
11 https://m.edsoo.ru/00adcd6
pucconuanuu. CUbHbIE U g
c1abble 37IEKTPOJIATEI -
bubmoreka LJOK
NouHble ypaBHeHUs
12 . https://m.edsoo.ru/00add44
peakLyu
8
13 NouHble ypaBHeHUs bubmoreka IIOK




peakuuin

https://m.edsoo.ru/00add44
8

XuMuueckue CBOUCTBA

KUCJIOT ¥ OCHOBaHUM B bubnuoreka IIOK
14 | cBeTe npezcTaB/ieHui 00 https://m.edsoo.ru/00add5d
3/1eKTPOJIUTUUECKON 8
JUCCOTMALIAN
XuMHUUuecKue CBOMCTBa
CoJieil B CBeTe bubnuoreka IIOK
15 | mnpepacraBnenuii 06 https://m.edsoo.ru/00add8b
3/1eKTPOJIMTUYECKOH 2
JUCCOLMALIAN
bubmoreka LJOK
ITonsiTne o ruaponse
16 . https://m.edsoo.ru/00add9d
conei
4
O606ijeHe 1 bubmoreka LIOK
17 . https://m.edsoo.ru/00addd1
CcUCTeMaTHU3aLys 3HaHUH 5
ITpakTrueckast pabora Ne 1.
bubmmoreka IIOK
«Pelienue
18 https://m.edsoo.ru/00addbf
9KCTIepUMeHTaTbHbIX .
3a7au» -
19 | KonTtposbHas pabota Ne2 bubmoreka LJOK

I10 Teme
«ONEeKTPOIUTHYEeCKast
[CCOLaLsL.
XUMHUYEeCKUe peakliuy B

https://m.edsoo.ru/00addec
0




pacTBopax»

OO0111ast XapaKTepuCTUKA
rajioreHoB. XuMuyeckue

bubmoreka LJOK

20 . https://m.edsoo.ru/00addfe
CBOMCTBAa Ha TIpUMepe )
xJiopa B
Xinoposogopog. ConsiHas
POEOAOPOA bubmiorteka LJOK
KUCJI0Ta, XUMUYEeCKre
21 . https://m.edsoo.ru/00ade10
CBOWCTBa, TIO/TyueHue, 4
rpUMeHeHue a
[TpakTrueckast pabora Ne 2
bubnuoreka IIOK
1o teMe «[lomyyeHue
22 . https://m.edsoo.ru/00ade34
COJISTHOM KUCJIOTHI, 3
v3yueHue eé CBOMCTB» a
Brruuiciienus no
bubmmoreka IIOK
yPaBHEHHUSIM XUMUUECKHX
23 N https://m.edsoo.ru/00ade48
peakliuii, ec/iv OZVH U3 3
peareHTOB JlaH B U30bITKe -
bubmoreka LJOK
OO011jas1 XapaKTepUCTHKA
24 https://m.edsoo.ru/00ade64
371eMeHTOB VIA-rpynrbl .
AnoTpornHsie
MOoAU(UKALIUU CepBhl.
paHKaL P N bubmoreka LJOK
HaxoxzaeHuve cepbl u eé
25 . https://m.edsoo.ru/00ade64
COeJMHeHU B MPUPOJE. .
XHUMHUYECKHe CBOMCTBa -
cepbl
26 CepoBozopof, CTpoeHue, bubmoreka IIOK




bu3nueckre U XUuMHU4eCcKue
CBOICTBa

https://m.edsoo.ru/00ade80
2

Oxcuppl cepsl. CepHast
KUCJI0Ta, pU3nyeckue u

bubmoreka LJOK

27 . https://m.edsoo.ru/00adea2
XUMHYEeCKHe CBOWCTBa, 3
TpUMeHeHre
XUMUyeckKue peakLjuy,
JieXXalle B OCHOBe
MIPOMBILIIEHHOTO criocoba bubmoteka LIOK

28 MOTyYeHUsI CePHOU https://m.edsoo.ru/00adec8
KUC/I0ThL. XUMUYeCKoe a
3arpsi3HeHue OKpysKarolen
CpeJbl COeJUHEHUSIMU Cephl
Beruncnenue maccoBou bubnuoreka LIOK

29 JlOJIA BBIXO/A TIPOAYKTa https://m.edsoo.ru/00adec8
peakiuu a
OO011jas1 XapaKTepPUCTHKA
371eMeHTOB V A-TpyIIIblL. bubmorteka LJOK

30 A30T, pacripocTpaHeHue B https://m.edsoo.ru/00adeea
nipupoze, hbusnveckye u 6
XUMHYEeCKHe CBOMCTBA
AmMmMmuak, ero ¢ursuueckue bubnuoreka IIOK

31 Y XUMHUUYeCKHe CBOMCTBA, https://m.edsoo.ru/00adf00
TNoJlyuyeHre U puMeHeHue 4

32 | TIIpaktuueckasi pabora Ne 3 bubmoreka LJOK

1o TeMe «HO]’[y‘-IEHI/Ie
dMMMdKd, U3yUeHHe ero

https://m.edsoo.ru/00adf18
0




CBOUCTB»

A30THas KUC/IO0Ta, eé

bubmoreka LJOK

33 bu3nueckre U XuMHU4ecKue https://m.edsoo.ru/00adf30
CBOWCTBA 6
Wcnosb3oBaHWe HUTPATOB
Y COJIed aMMOHHUS B
KayeCTBe MUHepaIbHbIX bubnuoreka LIOK
34 | ypobpenuii. XuMuueckoe https://m.edsoo.ru/00adf51
3arpsi3HeHue OKpy»Karolei 8
cpeJibl COeIMHEeHUSIMU
asora
®ocpop. Okeug pocpopa
op A Gocop bubnuoreka IIOK
(V) u pochopnas kucnora,
35 https://m.edsoo.ru/00adf68
bu3nueckre U XuMHU4ecKue .
CBOWCTBa, TI0/IyueHue B
Wcnons3oBanue (ocdaton
B KaueCcTBe MUHEPabHbIX bubnuoreka IIOK
36 | ynobOpenwmil. 3arpsi3HeHHe https://m.edsoo.ru/00adfc2
TIPUPOZHOM Cpe/ibI 0
dbochatamu
Yrnepon,
bubmmoreka IIOK
pacrpocTpaHeHUe B
37 https://m.edsoo.ru/00adfd9
ripupo/ie, husnueckue u .
XUMUYeCKHe CBOMCTBA N
38 Okcupe! yriaepoga, ux bubmoreka LJOK

bu3nUecKre 1 XUMHUYeCKHe
CBOUCTBA. DKOJIOTUUeCKHe

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




nipo0JieMbl, CBsI3aHHBIE C
okcuzioM yriepoga (IV)

YronpHag KuUcioTa u eé

bubmoreka IIOK

39 https://m.edsoo.ru/00ae006
CoJn
d
[TpakTrueckasi pabora Ne 4
o TeMe "[lonyyeHue bubnuoreka IIOK
40 YIJIEKUCIIOTO rasa. https://m.edsoo.ru/00ae027
KauecTBeHHas peakijys Ha e
KapOoHaT-HoH"
[TepBOHaua/bHbIE TIOHSATHS
bubmmoreka IIOK
00 opraHUYecKux
41 https://m.edsoo.ru/00ae054
BelllecTBaxX Kak 0 .
COeJUHEHMSIX yraepoa B
5 bubmorteka LJOK
Kpemnuti u ero
42 https://m.edsoo.ru/00ae080
COeZIMHeHUsT .
[MTpakTrueckas pabota Ne 5.
Pewenue
bubmoreka LJOK
9KCTepUMeHTabHbIX 3a/lau
43 . https://m.edsoo.ru/00ae0bf
1o Teme «BakHeliye 7
HeMeTasUTbl U UX =
CcoeJUHeHUsI»
KonTtposnrHast pabora Ne3
N bubmoreka LJOK
o teme «BakHelive
44 https://m.edsoo.ru/00ae0el

HeMeTaJl/Ibl U UX
COoeIHEeHUS»

8




OO0r11ast XapaKTepUCTUKA
XMUMHUUECKHX 3/IEMEHTOB —
MeTa/IoB. MeTasnueckast

bubmmoreka IIOK

45 CBSI3b U MeTaJlJInuecKas https://m.edsoo.ru/00ae103
KpUCTa/I/IMuecKasi peliéTka. e
dusnueckre CBOWCTBA
MeTasl/IoB
XrMHUUeCcKre CBOMCTBa
bubnmroreka LIOK
MeTaJl/IoB.
46 . https://m.edsoo.ru/00ae115
ONeKTPOXUMUUECKUM Psif 6
HarpsDKeHUH MeTaslIoB -
OO611e cocoObl
TMO/TyYeHUs1 MeTa/lJIOB.
CniaBel. Beruncienus rno bubmoreka LIOK
47 ypaBHEHUSM XUMUYECKUX https://m.edsoo.ru/00ael115
peakLyii, eC/I1 OJIMH W13 6
peareHTOB COZIEP)KUT
ripumMecu
bubmoreka IIOK
ITouaTtue o Koppo3uu
48 https://m.edsoo.ru/00ae127
MeTa/lJIOB 8
bubmoTeka [IOK
49 [IlenouHble MeTasLIbL https://m.edsoo.ru/00ae14b
2
OKcrbl ¥ THAPOKCH/BI Brbmiorexa LIOK
50 https://m.edsoo.ru/00ae14b

HaTpuA U KaJInUd

2




[IlenouHo3emMesibHbIE bubmoreka [IOK
51 MeTasl/ibl — KalbLui 1 https://m.edsoo.ru/00ael5e
MarHui 8
. bubmoreka IIOK
Baxunenive coejuHeHUs
52 https://m.edsoo.ru/00aelSe
KaJTbI[UsT
8
c3 O06o0bmeHve u
CcrCTeMaTH3al[ys 3HaHUM
. bubmoreka LJOK
JKECTKOCTh BOJBI U
54 . https://m.edsoo.ru/00ae188
Croco0Obl eé ycTpaHeHust 5
[TpakTrueckast pabora Ne 6 bubmmoreka LIOK
55 110 TeMe "KECTKOCTb BO/bI https://m.edsoo.ru/00aelae
Y MeTO/ibl eé ycTpaHeHus" 8
bubnmroreka LJOK
56 AntoMuHUN https://m.edsoo.ru/00aelc6
4
AmdoTepHbIe CBOMCTBa Bubmaorexa [JOK
57 https://m.edsoo.ru/00aelc6
OKCH/la M TUAPOKCH/A 4
bubmoreka IIOK
58 Kenezo https://m.edsoo.ru/00ae1d8
6
Oxcuzpl, TUIPOKCUABI U bubnuoreka IIOK
59 cosu >kene3a (II) u xxenesa https://m.edsoo.ru/00ae35e
(I1L) 6
60 | O6obieHue u




CUCTeMaTu3alusd 3HaHU

[MpakTrueckas pabota Ne 7.
Peruienue
SKCIIepUMeHTa/TbHBIX 33/1a4

bubmoreka LJOK

61 . https://m.edsoo.ru/00ae3de
1o TeMe «BakHel1ire 8
MeTaJl/Tbl U UX .
COoeIMHEeHUsI»
Brruurciienus no
YPaBHEHUSIM XUMUUeCKUX
peakLyii, eC/I1 OJIVH U3
bubmoreka LJOK
peareHTOB [laH B U30bITKe
62 https://m.edsoo.ru/00ael75
WU COZIEP>XKUT TIPUMECH. 0
BbrunciieHusi MacCoOBO# -
JIOJI BbIXO/Ia TIPOAYKTA
peakiuu
63 O06o061eHue u
cUCTeMaTH3aLus 3HaHUU
KonTponbHast pabota Ned
64 1o TeMe «BakHerie
MeTasl/ibl ¥ UX
CcoeIMHEeHUSI»
BemjectBa u maTepuansl B bubnuoreka IIOK
65 TOBCeJHeBHOM YKU3HU https://m.edsoo.ru/00ae3f5
ye/ioBeKa 0
bubmoreka LJOK
XUMHUYECKOe 3arpsisHEHHe
66 https://m.edsoo.ru/00ae427

OKpYKarolller cpefibl

0




Ponb xumMuu B peleHnmn

bubnuoreka IIOK

67 1 https://m.edsoo.ru/00ae427
9KOJIOTUUECKHX MpobieM 0
Pe3epBHbIi ypOK. bubnuoreka LIOK
68 | OO6obieHue u 1 https://m.edsoo.ru/00ae0d0
CcUCTeMaTH3aLus 3HaHUU a
OBLIEE KOJIMYECTBO ea

YACOB I10 ITIPOI'PAMME







YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» Xumus, 8 knacc/ Pygsuruc I'.E., ®enpaman @.I7., AKioHepHOe 00111eCTBO
«3natenbcTBO «lIpocBelleHue»

» Xumus, 9 knacc/ Pymsuruc I'.E., ®enpaman @.I'., AKIMoOHEpHOe 00111eCTBO

«3naTenbcTBO «lIpocBelleHue»

METOJUYECKHUE MATEPUAJIbI VIS YUUTEJIA

HOUOPOBBIE OBPA30OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETU
MNHTEPHET
HAxnacc
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