VYnpasnenue o6pa3oBaHUs aAMUHUCTpALMU MOI9aHOBCKOTO paioHa
MyHununansHoe O010KeTHOE 00111e00pa30BaTENbHOE YUPEKIECHHE
«Haprunckas cpennsas o61meo0Opa3oBaTeIbHas MKOJIa

PACCMOTPEHO

Ha 3acelaHiH
T1e1arOTHIeCKOTO COBETa
MBOY «Hapruncxaﬂ COIII»

//
O ’/ ) fivpombEY

ITpoTtokom Ne 1 ot 30.08.2024 r.

COI'JTACOBAHO
C 3aMEeCTHTENIeM
oupekTopa mo YP

7
L7

IMpoTokoa Ne 1 ot 30.08.2024 1"Z

/ CaByenko T.A./

P

YTBEPXJEHO )
Hupexrop MBOVY 7
«Haprunckas COIL» 2~

//’

/

poracos H.A./

> /“"'
HpmcaS Nﬂ/dT 30.08.2024 .

(ID 1403941)

PABOYAA ITPOI'PAMMA

yuebHoOro npeamera «Xumus. ba3oBblil ypoBeHb»

Jst obyuarormumxcst 8 - 9 Kimaccos

c.Hapra




INIOACHUTEJIBHASA 3AIINCKA

[lporpaMMa MO XUMHU Ha YPOBHe OCHOBHOTO 00iiero o6pa3oBaHUs
coCTaB/ieHa Ha OCHOBe TpeOOBaHMII K pe3y/JbTaTaM OCBOEHUSI OCHOBHOM
oOpa3oBaTe/bHOM  MpOrpaMMbl  OCHOBHOTO ob1iero oOpa3oBaHuUs,
ripesictaBieHHbix B @T'OC OO0, a Takke Ha OCHOBe (deziepaabHOM paboueii
MporpamMMbl BOCIIUTaHUSI M C YUETOM KOHIIEMIUM TIperojiaBaHusi yuebHOro
npegMeta «XWMHs» B 00pa3oBaTe/NIbHBIX — OpraHU3alusix Poccuiickoi
Depepauyu.

[IporpamMMa 1Mo XUMHM AAET Mpe/CTaBieHUe O Liefsix, obIeil cTpaTeruu
o0yueHUsi, BOCIIUTAHUSI U Pa3BUTHSI OOYYANOIUXCsS CpeACTBaMU y4yeOHOro
rpeaMeTa,  yCTaHaB/MBaeT  O0si3aTeslbHOe — MpeIMETHOE  COZIepP’KaHue,
rpefycMaTpuBaeT pacrpejie/ieHue ero rno KjaccaM M CTPYKTypPUPOBaHHe II0
paszielaM WU TemMaM TIpOrpaMMbl [0 XUMHHU, OTpefessieT KOIUUYeCTBeHHbIe U
KayeCTBeHHbIe XapaKTepUCTUKU coJlep>KaHus, PEKOMEHYeMYO
MOC/Ae[I0OBaTeIbHOCTh M3YUYeHUsS XUMHUU C YUETOM MEXIIpeJMEeTHbIX U
BHYTPHUIIPEIMETHBIX ~CBsi3el, JIOTHKA Yy4ueOHOTo TMporiecca, BO3pPaCTHBIX
ocobeHHOCTel 00yuaroIuxcsi, orpejesnseT BO3MOXHOCTH TIpeaMeTa JIJist
peanu3ariuu TpebOBaHUI K pe3y/ibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTe/IbHOU
MIPOrpaMMbI Ha YPOBHE OCHOBHOT'O 0011jero oO6pa3oBaHusl, a TakKe TpeboBaHMIA
K pe3yibTaTaM OOyueHWs XMMHM Ha YPOBHe Iiejieli WM3y4yeHHs TipeMeTa U
OCHOBHBIX BH/IOB YyueOHO-TIO3HaBaTe/bHOM JesiTeTbHOCTU 00yuarolierocs o
OCBOEHHIO yUeOHOTO CO/IepP>KaHUs.

3HaHMe XUMHU CJIY>XKUT OCHOBOM /i1 (POPMHPOBAHUSI MUPOBO33PEHUS
00yuJaroI1erocs, ero rpe/CTaB/JeHUN 0 MaTepHUabHOM eZIMHCTBE MHUPA, BaXKHYHO
poJib UrparoT (hopMUpyeMble XUMUel Mpe/iCTaB/AeHUsI O B3aUMOIIpeBpallleHUsIX
SHEPruv U 00 SBOJIIOLIMKM BELIECTB B MPUPOJE, O MyTsX PeLieHus rI00anbHbIX
npo6/ieM yCTONUMBOrO PasBUTHsI U€JIOBEUECTBA — ChIPbEBOM, SHEPreTUYeCKOH,
TIMILeBOM 1 9KOJIOTMUeCKOU Oe301acHOCTH, 1pob/ieM 3[paBOOXPaHeHUsl.

N3yueHune Xumuu:

CMOCOOCTBYeT —peanu3aliid BO3MOXKHOCTeH [I/Isl  CAMODPa3BUTUS WU
dbopMUpOBaHUs KYJAbTYpbl JIMYHOCTH, €& obijeli u  ¢yHKIHOHATbHON
rPaMOTHOCTY;

BHOCHT BKJIaJ] B (pOPMHpPOBaHHE MBIIIJIEHUS U TBOPUECKUX CITOCOOHOCTEH
00yYarIMXCsl, HABLIKOB MX CaMOCTOSITe/TbHON yueOHON JesiTe/TbHOCTH,
9KCIIepUMEHTaNbHBIX W HWCC/IeJOBAaTe/IbCKUX yMEHHM, HeoOXOAWMBbIX KakK B
MOBCeJHEBHOM JKU3HH, TaK Y B MPO(ECCMOHAIbHOM JesTeIbHOCTH;

3HAKOMHUT CO CIelU(UKON HAyYHOTO MBIIIEHUs], 3aK/a/biIBaeT OCHOBBI
LeJIOCTHOTO B3IJIila Ha eJWHCTBO TMPUPOJAbI M YeJIOBeKa, SBJISAEeTCH
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUM €CTeCTBEHHO-HAayUHOW TPaMOTHOCTU
00yUaroIuXcs;

crocoOcTByeT (hOpMUPOBAHUIO [IEeHHOCTHOT'O OTHOIIIEHHUsI K eCTeCTBeHHO--
HayyHbIM 3HaHUsIM, K TPUpPOZe, K UeJOBeKy, BHOCUT CBOM BK/Iaj, B
9K0JIorMUecKoe obpa3oBaHre 00yUYarOIUXCS.

JlTaHHbIe HarpaBjeHWs B 00yYeHUH XUMHUKU 00eCrieurBaroTCs CrieliuuKon
cofep>KaHusi yueOHOTO TIpeaMeTa, KOTODBIM SIB/SIETCS  TeAaroruuecku
a/IarTUPOBAHHBIM OTpakeHHeM 0a30BOM HayKW XUMUU Ha OTpeZie/IEHHOM JTarie
eé pa3sBUTHS.

Kypc XxvMuu Ha ypoBHE OCHOBHOTO 0011lero 0Opa30BaHUsi OPUEHTHUPOBaH
Ha OCBOEHHE OOYYAIOIIMMUCA CUCTEMBI TIepPBOHAYAJbHBIX TOHATHH XUMUH,



OCHOB HEOpPraHWYeCKOW XMMUU U HEKOTOPBIX OT/e/IbHbIX 3HAUMMbIX MOHSITHUN
OpraHUYeCKOU XUMUHU.

CTpyKTypa Ccofiep>KaHusi MPOrpaMMbl TI0 XMMUK C()OPMUPOBaHa Ha OCHOBE
CUCTEeMHOr0 MoAxo/a K eé uzyueHuto. Cofiep)kaHue CK/Ia/IbIBAeTCSl U3 CUCTEMBbI
MOHSATUA O XUMUUECKOM 37eMeHTe M BeIljeCTBe U CHUCTeMbl TOHSITHU O
XUMHUeCKor peakiyd. Ob0e 3TH CHUCTEeMBI CTPYKTYPHO OpraHM30BaHbI I10
MPUHLIUNY TOC/Ae[0BaTe/TbHOTO Pa3BUTHsI 3HAHHWW Ha OCHOBE TEOPETUUYECKUX
rpe/iCTaB/IeHUN Pa3HOTO YPOBHSI:

- aTOMHO-MOJIEKY/ISIDHOTO yUeHUsI KaK OCHOBBI BCET'0 eCTeCTBO3HAHUS;

- Ilepuognueckoro 3akoHa [I. M. MeHgeneeBa Kak OCHOBHOI'O 3aKOHa
XUMUHU;

- Y4eHUs1 O CTPOEHUM aTOMa U XUMUUYEeCKOU CBSI3Y;

- TpeAcTaB/eHUH 00 3/eKTPOMTUUECKON AWCCOI[MAI[MM BeIeCTB B
pacTBOpax.

TeopeTnueckrie 3HaHUSI pAacCMaTPUBAKOTCS HA OCHOBE SMIMUPUUECKU
MOYUEeHHbIX U OCMBIC/IEHHBIX (DaKTOB, Pa3BUBAIOTCS TOC/IE€[0BATENbHO OT
OJHOTO ypPOBHS K [PYrOMY, BBINOMHAS (YHKIWA OOBSICHEHUS U
MPOTHO3UPOBAHUsI CBOWCTB, CTPOEHHWS U BO3MOXXHOCTEM MPAKTUUYECKOTrO
MPUMEeHeHUs U TTOTyUeHUs U3y4aeMbIX BeleCTB.

OcBoeHre TMpOrpaMMbl TI0 XUMHH CHOCOOCTBYyeT (HOPMUPOBAHMIO
MpeJCTaB/IeHUs] O XUMHUUECKOW COCTaBJISAIOIIeNM HAyuyHOM KapTWMHBI MHpa B
JIOTHKe eé CUCTEMHOU NPUPO/bI, LIEHHOCTHOTO OTHOILIIEHUSI K HAYUHOMY 3HaHUIO
Y MEeTO/laM TMO3HaHUs B HayKe. M3yueHrWe XUMUW MIPOUCXOAUT C TIPUBJ/IeYEHHEM
3HaHUN W3 paHee HW3yUeHHBIX YyueOHbIX TipeaMeToB: «OKPYKaroIUid MHD»,
«buomnorus. 5—7 Knaccbl» U «PU3MKaA. 7 K/1acc».

[Ipy wu3yyeHMM XWMUM M[POUCXOAUT (POPMUpPOBAHUE 3HAHWW OCHOB
XUMMUECKOM HayKM Kak o007acTh  COBPEMEHHOTO  eCTeCTBO3HAHUS,
MpPaKTUYeCKON [esATeJIbHOCTA ue/ioBeKa M KaK OAHOT0 U3 KOMIIOHEHTOB
MHPOBOM Ky/bTYphl. 3aflaua y4ueOHOrO TipefiMeTa COCTOWUT B (DOPMHPOBaHHUH
CUCTEeMbl XMMUUECKHUX 3HAaHUW — BaKHEWIIWX (PAKTOB, MOHSTHUW, 3aKOHOB U
TEOPETUUECKUX TIOJIO’KeHUH, [JOCTYITHBIX OO00OIIeHN MUPOBO33PEHUECKOTO
XapakTepa, si3blka HayKH, B TIPUOOII[eHUM K HayUHbIM METOZaM TIO3HaHUs IPH
W3yUeHUM Bel[eCTB U XUMHUYECKUX peakiud, B (JOpPMUPOBAaHUU U pa3BUTUHU
MO3HaBaTe/bHbIX YMEHWM YW WX TMPUMEHeHWH B yuyeOHO-TT03HaBaTebHON U
yueOHO-UCC/IeJOBaTe/TbCKON  [IesiTeTbHOCTH, OCBOEHHU TpaBUI 0e30MacHOro
oOpalljeHus C Bell[eCTBaMH B TIOBCEJHEBHOU JKU3HHU.

[Mlpy wu3yyeHMM XWMHM Ha YPOBHe OCHOBHOTO 001iero o6pa3oBaHUs
Ba)KHOe 3HaueHHe MpHoOpe/y Takue 1ie/H, Kak:

- (opMUpOBaHWE WHTE/JIEKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHKI0, COTPYAHUUYECTBY, CAMOCTOATETbHOMY TIPUHATHIO pPellleHuH,
criocoOHOM a/[anTUPOBATHCS K OBICTPO MEHSFOIIIMMCSI YCIOBHUSIM JKU3HHU;

- HampaB/eHHOCTb O0OydeHHsT Ha CHUCTeMAaTU4YecKoe MpHOOIeHMe
00yuaroIuMxcs K CaMOCTOSITeJTbHOM TT03HABaTe/ILHOM [JIesiTe/IbHOCTH, HayUHBIM
MeTO/]aM TI03HaHUs, (POPMHUPYIOIIMM MOTHBAI[UIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUHU;

- obecrieyeHue yCJIOBUH, CII0COOCTBYIOIITUX TIPUOOpEeTEHUTO
OOyuaroIUMHUCS  OIbITa  pa3HOOOpa3HOW  [eATeNbHOCTH, TIO3HAaHUA U
CaMOII03HaHMSI, K/IFOUEBBIX HAaBBIKOB (K/IHOUEBBIX KOMITETEHLIUM), HWMEHOIIUX
YHUBepCa/IbHOe 3HaueHue [/isl Pa3/IMYHbIX BUZOB IesITeTIbHOCTH;

- dopmupoBanue 00Iel (YHKIMOHAJILHOM W  eCTeCTBeHHO-HayUHOU
IrPaMOTHOCTH, B TOM UHCTe YMEHWM OOBACHATL U OLIEHWBATh SIBJIEHUS



OKDY’KAFOLL|er0 MUPA, MCII0/Ib3Ysl 3HAHHUS U OIBIT, TOJTyUeHHbIE TIPU M3YyUeHHH
XVMHH, TIPUMEHATH WX TPU PeIleHn! HpO6J‘[EM B TIOBCEJIHEBHOW >XU3HU U
TPY/IOBOM [leATe/TbHOCTY;

- (dopmupoBaHre y 0OyuarolUXcs TyMAaHUCTAYECKHUX OTHOIIEHWH,
MOHWMAaHUs 1[€HHOCTH XWUMHWUECKUX 3HAaHWM [T BBIPAOOTKH 3KOJIOTUUYECKU
11e71eC000pa3HOr0 MOBe/leHUst B OBbITY U TPY[OBOH [€ATeSbHOCTH B LEJIAX
COXpaHeHUs CBOEro 3/J0POBbsI U OKPY>Katolliei MpUPOIHOM Cpe/ibl;

- pa3BUTHE MOTHBAI[UM K 00yueHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCTTMTAaHUIO Ha OCHOBe YCBOEeHHs OOIrjeuesioBeUueCcKUX I[€HHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpYy Tipoduiss ¥ HamnpaB/eHHOCTH
Ja/ibHeuIero ooyyeHusl.

OO11jee YMCIO YacoOB, OTBEAEHHBIX Ui W3Y4YeHWs XHMUH Ha YPOBHe
OCHOBHOTO 0011]ero 06pa3oBanus, cocTaBysieT 136 yacoB: B 8 kymacce — 68 yacoB
(2 yaca B Hezlent0), B 9 Kimacce — 68 uacoB (2 uaca B Hele/io).



COJEPXAHUE OBYUEHUSA

8 KI/IACC

IlepBoHaUa/IbHbIEe XUMUYECKHE TIOHATUA

[TpeameT xumMuu. Posib XMMHU B )KM3HU Ue/ioBeKa. XMMUS B CUCTEMe HayK.
Tena u BewmjecTBa. ®PuU3nMuUeCcKre CBOMCTBA BeLeCTB. ArperatHoe COCTOSIHUE
BelllecTB. [IoHsiITHe 0 MeTOJax MO3HaHUS B XMMUU. YUCThIe BellleCTBa U CMeCH.
CriocoObI pa3zenieHust CMeCei.

ATOMBI U MOJEKYJbl. XUMUYeCcKUe 37eMeHTbl. CHUMBOJIbI XUMHYEeCKHUX
371eMeHTOB. [IpocThle U C/1I0)KHBIE BelllecTBa. ATOMHO-MOJIEKY/ISIDHOE YUYeHHe.

Xumnueckass ¢opmyna. BaneHTHOCTh aTOMOB XWUMHWYECKUX 3/IEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BewjecTB. OTHOCHTe/bHas aTOMHas Macca.
OTHOCHTe/IbHAsA MOJIEKY/IsIpHast Macca. MaccoBas [0/ XMMHAYECKOro 3/IeMeHTa
B COe/JMHEHUM.

KomuuectBo  BewectBa. Mosib. MosispHag Macca.  B3anMoCBs3b
KOJIMYeCTBa, MACChl M YMC/Ta CTPYKTYPHBIX e[MHHL| BeijectBa. PacuéTel mo
dbopmysiaM XUMUYECKUX COeJUHEeHUM.

dusnueckie W XUMUUECKUe SB/eHWs. XHUMUUecKas peakluss U eé
MpU3HAaKU. 3aKOH COXPaHEHWsi MacChl BelecTB. XUMHUUYECKUe ypaBHEHWUS.
Knaccudukalys XMuMUUeCKUX peakLiui (CoeIMHeHUs], Pa3/IoXKeHUs1, 3aMell|eHus],
obMeHa).

XumuuecKuti 3KcnepumeHm:

3HAKOMCTBO C XUMHUYeCKOUW MOCy/oi, MpaBuWiaMu paboThl B labopaTopuu
¥ mpuémamu oOpaileHust C J1abopaTtopHeIM 000pY/JOBaHKEM, H3yueHHe U
onvcaHve (U3NYECKUX CBOUCTB 6%51314013 HeOpraHUYeCcKrWx BelecCTB,
HabsozieHre (r3nyeckux (TUiaB/eHre BOCKa, TasiHUe Jib/la, PaCTUpaHue caxapa
B CTyIKe, KUIeHWe U KOHJEHCAlUs BOJIbI) U XUMHUUYECKUX (TOpeHHe CBeuH,
MPOKa/MBaHWe Me/JHOM MPOBOIOKY, B3aUMO/EHCTBAE Me/a C KHC/IOTOH)
SIBJIeHUH, HAO/MO/ieHe W OMMCAHWe TPU3HAKOB TIPOTEKAHUS XUMMUYECKHMX
peakwuii (pa3noKeHHe caxapa, B3aMMOJEHCTBHE CEPHOM KHC/IOTBI C X/IOPHAOM
Oapusi, paznoxkeHue ruzipokcuga meau (1) mpyu HarpeBaHWW, B3aUMO/IeHCTBHE
kene3a c pactBopoM cosiv Meau (II), usyueHuve criocoboB pa3zesieHus: CMecei: C
MOMOIIbI0  MarHuTa,  (WIbTPOBAHWE,  BbIMlapUBaHWe,  JAUCTULISALIUS,
xpomarorpadusi, MpoBeJeHNe OUYMCTKU TIOBapeHHOM COJiM, Hab/rofieHue u
OMKCaHWe pe3yJ/IbTaTOB [IPOBEJEHUs] OIMbITa, WIIHOCTPUPYIOLLIErO0 3aKOH
COXpaHeHMs MaccChl, CO3/jlaHue Mo/iesiel MOJIeKYJ1 (ILIapOCTeP)KHEBBIX).

BakuHelimue npe/iCTaBUTe/IM HeOPraHMUeCcKHX BellecTB

Bo3nyx — cmech ra3oB. CocraB Bo3ayxa. Kuciopog — snieMeHT M pocToe
BelllecTBO. HaxoxxzeHue KuUC/iopoja B MpUpoJe, (uU3nuecKhe U XHMUUeCKHUe
cBoMicTBa (peakijuu ropenust). Okcuzpl. [IpumeHeHue kuciopoga. CrocoObl
ToJTyueHUst KUC/IOpoZia B jabopaTopuyd YW TIPOMBIIUIEHHOCTU. KpyroBopor
KUC/I0poga B ipupoze. O30H — a/yioTpoIiHas MOAU(pHUKALIUS KUCI0pPOo/a.

TennoBor 3(pPekT XMMHUUYECKON peakLyy, TePMOXMMUUECKUe YpaBHEHUS,
5K30- U SHJOTEepMUUeCKHe peaklyy. TOMMBO: yrojib U MeTaH. 3arpsisHeHue
BO3/lyXa, yCU/IeHWe MapHUKOBOIO0 3(P(eKTa, pa3pylLleHre 030HOBOr'O CJIOSI.

Bogopon — snemeHT U mpocroe BellecTBo. HaxoxzeHwe Bojopoza B
rpupojie, Gu3MUeckue W XHMUUECKUe CBOMCTBA, TPUMeHeHHe, CIoCco0bI
nosyyeHusi. Kuciotel v comu.

MosisipHbIi 00bEM ra30B. PacuéThl 110 XUMHUUYECKUM YPABHEHHSIM.



dusnueckre CBOWCTBa BOAbl. Boma kak pacTBopuTenb. PacTBOpHI.
HaceblijeHHble U HeHachIllleHHbIe pacTBOPbI. PacTBOPUMOCTh BellleCTB B BOJe.
MaccoBasi [ong BewljecTBa B pacTBope. XHWMHUeCKHE CBOMCTBA BOJBI.
OcHoBaHusi. Posib pacTBOpPOB B MpHUpOZE U B >XKU3HU uenoBeka. KpyroBopor
BO/IbI B TIpUPO/ie. 3arpsi3HeHre MpUPOJHbIX BoJ. OXpaHa U 0UMCTKA NPUPOHBIX
BOJ,.

Knaccudukaiys Heoprannueckux coeiuHeHui. Okcuabl. Knaccudukanms
OKCHJIOB: coseobpa3ymoiue (OCHOBHbIe, KHUCJIOTHble, aMmdoTepHbie) U
Hecosneobpa3symwoiue. HomeHknaTtypa okcugoB. Pusnyeckve U XUMUUYECKUe
CBOMCTBA OKCUZOB. [TonyueHue OKCUOB.

OcHoBanusi. Knaccudukanusi OCHOBaHWM: IIE/I0YM U HEPaCTBOPUMbIE
ocHoBaHusA. HomeHk/aTypa ocHOBaHUM. PU3NUeCKHe U XUMHUUYECKUe CBOKCTBA
ocHoBaHuU. [TomyueHre OCHOBaHUM.

Kucnotel. Knaccudukanuysa kucaor. Homenknarypa kucior. @usnueckue
Y XUMHUYeCKUe CBOWCTBa KUCIOT. Psp aktuBHOocTH mMeTanoB H. H. Beketosa.
[TomyyeHue KUCIIOT.

Comu. Howmenknatypa coseu. ®Pu3myeckhe U XWMHUYECKHWe CBOMCTBA
cosneid. [TosydyeHue cosieid.

['eHeTHUecKasi CBA3b MeXX/1y K/IaCCaMU HeOPraHUYeCKUX COeMHEeHUM.

XumuuecKuti 3KcnepumeHm:

Ka4yecTBeHHOe OIpe/ie/ieHNe  COZep)KaHWst KUC/IOpoZa B BO3[yXe,
nosyueHue, coOMpaHWe, pacro3HaBaHWE W U3y4yeHWe CBOWCTB KHCIOPOAA,
Hab/foZleHe  B3aUMOJIEWICTBUSI  BEIIeCTB C  KUCJOPOZOM U yCJIOBUS
BO3HUMKHOBEHHS W TIpeKpallleHWsi TopeHus (Mo)kapa), O3HaKOMJIEHHWE C
oOpa3llaMyd OKCHUJOB U ONKMCAaHWe WX CBOWCTB, TIOAy4YeHHe, coOupaHUe,
pacrio3HaBaHWe M H3yueHWe CBOMCTB BOJOpoJia (ropeHue), B3auMOJENCTBUE
BOoZi0poza ¢ okcugoM Meau (11) (BO3MOXKHO MCIO/Ib30BaHUE BHleOMaTePUAIOB),
HabmozieHre 00pa3loB  BeleCTB KOJUYeCTBOM 1 MOJib, UCC/IeIoBaHMe
OCOGEHHOCTeH ~ PACTBOPEHHMsl BeLIeCTB C  Pas/M4HONM  PacTBOPUMOCTIO,
MPUTOTOBJIEHUE PacTBOPOB C OMpe/ie/IEHHOW MacCOBOM [0Jiel paCTBOPEHHOIO
BellleCTBa, B3aUMOJEMCTBUE BOJbl C MeTa/ulaMu (HaTpUeM W KajbLUeM)
(BO3MO)KHO WUCIIO/Ib30BaHWE BHEOMATepPUasoB), HCC/IefoBaHHe 00pa3lioB
HEOPraHWUeCKHX BEIeCTB pa3/MUHbIX K/acCoB, HaOJIOJeHre W3MeHEeHUs
OKpaCKM WHAWKAaTOPOB B pacTBOpax KWUCJOT U Lle/iodyed, U3yuyeHue
B3auMo/iecTBusl okcuga Meau (II) ¢ pacTBOpom CepHOM KHUCIOTHI, KUCIOT C
MeTa/l/laMH, peakl[uid HeuTpaau3alvy, ToTyuyeHre HePaCTBOPUMBIX OCHOBaHUM,
BbITECHEHVE OJHOTO MeTa/yla JpPyrMM W3 pacTBOpa CO/H, pelleHHe
9KCIIEPUMEHTANbHBIX 33fiay M0 TeMe «BaKHellne K1acChl HEOPraHUYeCKHX
COeJIHEeHUI».

Ilepuoanueckuii 3akoH u Ilepuognueckass cucreMa XUMHUYECKHUX
ynemeHTOB [I. 1. MenpeneeBa. CTpoeHue aroMoB. XMMHUYeCKas CBf3b.
OxKuC/IMTEeIbHO-BOCCTAHOBHUTE/IbHbIE PeaKI[Uui

[TepBble MOMBITKU K/IaCCU(UKALMA XUMUUYECKHUX 37eMeHTOB. [loHsiTHe O
rpymnnax CXOJHbIX 3/1eMeHTOB (IeJIOUHble U IIeJI0UHO3eMe/IbHble MeTallbl,
rajioreHbl, WHEepTHbIe Ta3bl). DJIeMEHThI, KOTOpble 00pa3yroT amdoTepHbIe
OKCH/IbI Y TUJIDOKCU/IBI.

[Teproauueckuii 3aKoH. [Teproauyeckasi cicTeMa XMMHAYECKUX 3JIEMEHTOB
O. W. MengeneeBa. KopoTkornepuogHasi U AJWHHONEPUOHAsS (OPMBI
[Teproguyeckor CcUCTeMbl XUMHUUYeCKUX 3nemeHToB [[. W. MeHgeneeBa.
[Tepyoabpl v rpynmbl. duU3MUeCcKu CMBICT TIOPSIAKOBOIO HOMeEpa, HOMEpPOB
repyozia v rpymIibl 3/ieMeHTa.



Ctpoenue atomMoB. (CocTaB aTtoMHbIX szaep. WM30TOrbl. DJIeKTPOHBI.
CTpoeHHe 31IeKTPOHHBIX 000/10Ue€K aTOMOB TePBBIX 20 XUMUUECKUX 3/IEMEHTOB
[Tepuoguueckor cuctemsl 1. . MeHpeneeBa. XapakTepruCTUKa XUMUYECKOTO
371eMeHTa 10 ero nojokeHuto B [lepuoanueckoit cucreme /1. . MeHeneeBa.

3aKOHOMEPHOCTH W3MEHEeHHs pajuyca aTOMOB XMMUYECKUX 3JIeMEHTOB,
MeTa/I/TMYeCKUX U HeMeTa/JInueCKUX CBOMCTB IO TPYIaM U Mepuoiam.

3HaueHue Ilepuoanueckoro 3akoHa W [lepuogWueckor CHUCTEMBI
XMMHUYECKUX 3JIEMEHTOB [I/I1 Pa3BUTUSL HAayKU U NpakTuku. . YI. MeHpeneeB —
YUEHBIN U TPaXkJaHVH.

Xumnueckass cBsisb. KoBaneHTHasi (MoJispHasi W HeTOJIsIpHasi) CBSI3b.
OJIeKTPOOTPULIATE/IbBHOCTh XUMUYECKUX 3J1eMeHTOB. VIOHHast CBSI3b.

Crerienb  Okuc/aeHUs. OKUCIUTETbHO-BOCCTAHOBUTEJIbHBIE — peakLUM.
[Tporieccel OKMC/IeHUs1 U BOCCTaHOB/IeHHs. OKUCIUTE/IA U BOCCTAHOBUTEJIN.

Xumuueckuti IKcnepumeHm:

r3ydyeHre oOpa3I[OB BEI[eCTB METa/VIOB U HEMETA/ITIOB, B3aUMO/IeHCTBHe
TUAPOKCU/A LIMHKA C pacTBOpaMM KMC/OT M lie/iouel, TpOBeJeHHEe OMbITOB,
WITHOCTPUPYIOLUX TIPUMEpbl  OKUCJ/IUTE/IbHO-BOCCTAHOBUTETLHBIX — PeaKLUM
(ropeHue, peakliM pa3ioKeHUsl, COeIUHEHUS).

MesxcnpedmemHble cesi3u

Peanuzaiiis MeXXmpeAMeTHBIX CBsI3eM TMPU W3YyUeHUM XUMUU B 8 Kiacce
OCYIIIeCTB/ISIETCS] uepe3 WCIOMb30BaHWe KaK OOIMX ecTeCTBEHHO-HayUHBIX
MOHATUM, TaK W TIOHATUM, SIB/SIOIIUXCS CUCTEMHBIMU [JI1  OTAEIbHBIX
TpeIMETOB €CTECTBEHHO-HAYUHOr0 L[MKJ/Ia.

OO1e  ecTeCTBEHHO-HayuHble TIOHSTHS: HayuHbIM (akT, TUIIOTe3a,
Teopusi, 3aKOH, aHajau3, CHHTe3, KjJacCU(pUKalus, T[epUOJUYHOCTD,
Ha0JIr0jeHre, SKCIIepUMeHT, MOZie/TMPOBaHue, U3MepeHue, MO/ieb, SIBJIEHHe.

dusnKa: maTepusi, aToOM, 3JIeKTPOH, TPOTOH, HEUTPOH, WOH, HYK/IWJ,
W30TOIMbl, PaJM0aKTUBHOCTb, MOJIEKYJa, 3/eKTPUUeCKWUW 3apsi[i, BeIleCTBO,
Teso, 00BEM, arperaTHoe COCTOSIHME BEIeCTBa, ra3, (u3nuecKde BeTMUMHBI,
eJMHULIbI U3MePEeHHs], KOCMOC, IJIaHeThl, 3BE37bl, CoTHLIe.

Buonorus: poTocuHTes, AbixaHue, brocdepa.

leorpadus: atmocdepa, ruapocdepa, MuHepasabl, TOpPHble TOPO/HI,
T0JIe3Hble MCKOTaeMble, TOTJIMBO, BOJIHbIE PeCYPCHI.

9 KJTIACC

BemecTBo 1 XMMHUeCKas peakius

[Teproauueckuii 3aKoH. [Teproauyeckasi cicTeMa XMMHAYECKUX 3JIEMEHTOB
. N. MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHWH CBOMCTB
XVMHUYECKUX 3/IEeMEHTOB TIepBbIX TPEX TIepUOJIOB, Kaius, KajJbLUsg M UX
COeIMHEHWM B COOTBETCTBUM C MOJIOXKEHHWEM 3jieMeHTOB B [lepuoguueckou
CUCTeMe U CTPOeHUEeM UX aTOMOB.

CTpoeHue Bell[eCTBa: BUbl XUMUUYECKOU CBSI3U. TUIbI KPUCTA//IAUECKUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BellleCTBa OT TUMA KPUCTA/VIMUECKOU PeIIETKU
Y BU/Ia XUMUYECKOM CBSI3U.

Knaccudukaius ¥ HOMEHK/JaTypa  HEOpraHWYeCKUX  BelllecTB.
XYWMHUUeCKMe CBOMCTBA BeleCTB, OTHOCAIIUXCA K pa3IUYHbIM Kjaccam
HEeOpraHu4eCcKUX COeJJMHEeHUN, reHeThUuUeCKasi CBsi3b HeOpraHUueCKUX BeleCTB.

Knaccudukaiiysgs XvMMUYeCKUX peaki[id MO pa3IUuHbIM MNpu3HakaM (1o
YMCIY U COCTaBY Y4YaCTBYIOIIMX B peaklMU BeIeCcTB, M0 TeMI0BOMY 3(PdeKTy,
M0 W3MEHEeHUID CTeleHeu OKWUC/IeHUS] XUMHUUYeCKUX 3JIEMEHTOB, TIO
00paTUMOCTH, TI0 YYaCTMIO Karajmu3aTopa). OK30- M 3HJOTePMHUYeCKHe
peakLyu, TepMOXUMHUUECKHe YDaBHEHUSI.



[ToHsiITHE O CKOPOCTHM XMMHUYeCKOM peakiuu. [loHsiTie 06 0OpaTUMBIX U
HeOOpaTUMbIX ~ XMUMHWYECKMX peakiusxX. [loHSTHWe O TOMOTeHHBIX U
reTeporeHHbIXx peakuusx. IloHatue o karaiuse. IIoHATHE O XUMHWYECKOM
paBHOBecud. DakToppl, BAMAIOLIME Ha CKOPOCTb XMMHUUYECKOW peakLuu WU
T10JI0KeHWe XUMUUYeCKOI'0 paBHOBECHs].

OKUC/TUTe/TbHO-BOCCTAaHOBUTE/IbHBIE  Deakld, 37IeKTPOHHBIM — OasaHC
OKMCJ/IUTE/IbHO-BOCCTAHOBUTE/IbHOM  peakiuu.  CocTaBreHWe  ypaBHEHUH
OKMCJ/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peakui C MCI0JIb30BaHUEM MeTo/a
3/IeKTPOHHOT0 OanaHca.

Teopust  3/IEKTPOJIMTUYECKOM  [JUCCOLUALIUU. OJIeKTPO/IUTEL U
HesJIeKTponuThl. KaTHOHBI, aHUOHBL. MexaHU3M [JUCCOLMALMA BellecTB C
pas/MYHbBIMUA BUAMHU XUMHUUeCKOW CBsi3U. CrerneHpb gucconpanuu. CUbHbIE U
cyiabble 37IeKTPOJIUTHI.

Peakium HOHHOTO OOMeHa. YC/IOBUSI TPOTEKAaHUs] peaki[il HMOHHOTO
oOMeHa, TO/IHbIe U COKpaléHHble WOHHBbIe YypaBHeHHsi peakiuii. CBoiicTBa
KWCJIOT, OCHOBAHWM W COJiell B CBeTe Tpe/iCTaBlAeHUM 00 3/1eKTPO/IUTUYECKOM
Jvcconpanuu. KauectBeHHbIe peakljuM Ha UOHBI. [IoHATHE O THPO/U3e COMei.

Xumuueckuii 3KxcnepumeHm:

O3HaKOMJIEHUe C MOZeIsIMU KPUCTa/UIMYeCKUX PelléTOK HeopraHU4yecKux
Bell|eCTB — MeTa//IOB U HeMeTa/uIOB (rpadura U ajMasa), CJIOKHBIX BellecTB
(xmopuga HaTpus), UCCIeJOBaHHWE 3aBUCMMOCTH CKOPOCTHM XHWMHUUECKOU
peakuMd  OT  BO3JeMCTBHUS  pa3IMuHbIX  (PAKTOPOB,  HCC/Ae[OBaHUE
3JIEKTPOIIPOBOJHOCTA PACTBOPOB BeL[eCTB, IIpoLjecca AUCCOLMALIMA KHUC/IOT,
111esI0uel U coJjieit (BO3MOXKHO MCII0/Ib30BaHMe BHU/Ie0 MaTepUasioB), IIPOBe/ieHue
OTBITOB, WUTFOCTPUPYIOLIUX TPU3HAKU MPOTEKaHUs peakluii HOHHOro obMeHa
(obpa3oBaHue ocajka, BbllelleHHMe Tasa, obOpa3oBaHMe BOJbI), OIBITOB,
WUTFOCTPUPYIOLMX TPHUMEPbl OKUCJIUTE/TbHO-BOCCTAHOBUTEJIBHBIX — peakKLUu
(ropenue, peakruun PasIoKeHu, COeJJMHeHUs), pacrio3HaBaHue
HeOpraHWYeCKHWX BeleCTB C TTOMOLbI0 KaueCTBEHHBIX peakl[Mi Ha WOHBI,
pellieHre SKCIepuMeHTa/IbHbIX 3a/ay.

Hemetasiibl ¥ UX COe/JMHeHUA

OO1jasi xapakTepucTHKa rajoreHoB. Oco0eHHOCTH CTPOEHHsI aTOMOB,
XapakKTepHbIe CTereHr OKUcaeHusl. CTpoeHue U (pr3UUecKre CBOMCTBA MPOCTHIX
Bel[eCTB — TaJOreHoB. XUMHUYeCKWe CBOMCTBA Ha [puUMepe  XxJjopa
(B3auMO/leliCTBMEe C MeTa//laMM, HeMeTa/lJlaM{, lijes04aMu). XJI0POBOZOPOJ,.
ConsiHast KMC/I0Ta, XMMUUeCKUe CBOMCTBA, MOJyYeHHe, IpuMeHeHue. [lelicTBre
XJIOpa U XJIOPOBOJOPOZia Ha OpraHv3M 4ejioBeKka. BakHeuilne XI0puzbl U UX
HaxO0XXJleHue B IIpupoje.

OOmiass  xapakTepucTvka 3neMeHTOB  VIA-rpynmbl.  OcobeHHOCTH
CTPOEHHMs aTOMOB, XapaKTepHbIe CTerneH: OKuc/IeHus. CTpoeHune U prsnueckre
CBOMCTBAa TMPOCTBIX BeLIeCTB — KUCAOpPOAA W  Cepbl. AJIJIOTPOMNHbBIE
MOY(UKALIMYA KUC/IOPO/ia U cepbl. XMMUUeCKHe CBOMCTBa cepbl. CepoBOLOPO/,
CTpoeHue, (¢uU3NUeCKMe U XUMHYecKhe CBOMCTBA. OKCuAbl Cepbl  Kak
Mpe/CTaBUTENIM  KUCJIOTHBIX OKCHZAOB. CepHasi KHC/IOTa, (QU3AYecKhe U
XUMUUeckue cBoicTBa (oOive Kak TMpejCcTaBUTeNst Kiacca KUCIOT |
cneungmqecme) XUMHYeCKre peakliiy, JieXxalllie B OCHOBE IPOMBIIIIEHHOTO
criocoba ToslyyeHUs1 CepHOU KUC/IOTHI. [IpuMeHeHre cepHoit KUC/I0ThL. Conun
CepHOI KHC/IOThL, Ka4eCTBeHHasl peakLs Ha Cy/bhar-noH. HaxoxaeHue cepsl
Y eé coeMHEHUM B MpUpoZe. XMMUYECKOe 3arpsi3HeHHe OKpY)Karollel Ccpefibl
COeJJMHEeHUsIMU Cepbl (KUCJIOTHBIE JOXKIH, 3arpsi3HeHre BO3ZyXa U BOJOEMOB),
CI1I0COOBI ero rpejoTBpallieHusl.



OO6111ast XapakTepuCTHKa 3/1eMeHTOB VA-rpynmbl. OcoOOeHHOCTH CTPOeHUS
aTOMOB, XapakKTepHble CTeleHW OKUCIeHHs. A30T, pacnpoCTpaHeHHe B
npupoje, pusnyeckre U XumMmmudeckre cBorictBa. KpyroBopor asora B mpupoze.
AmMMHuak, ero pusnueckre U XMMHUYeCKUe CBOWCTBA, M0/yueHue U TIpUMeHeHue.
Conmv aMMoOHMS, UX (GU3NUECKWe W XUMUUeCKHhe CBOMCTBA, MpUMeHeHHe.
KauecTBeHHas peakijysi HA MOHbI aMMOHHMS. A30THasi KUC/I0Ta, eé MoJydyeHue,
busrueckue ¥ XUMHUeCKWe cBoiicTBa (0OIMe Kak MpeACTaBUTeIs Kiacca
KUCJIOT U crnenuduueckye). Vcnosb3oBaHMe HUTPATOB U COJIed aMMOHHSA B
KauecTBe MUHEPAJIbHBIX yJ00peHni. XuMUUecKoe 3arpsi3HeHHe OKpY’Karolleid
cpeZibl COeIMHEeHUsIMU a30Ta (KUCIOTHBIE [OXK/H, 3arps3HEHHE BO3/yXa, ITOYBbI
1 BopoémoB). docdop, annorpornHble MoguduKkaimu docdopa, Gpusnueckre u
xumuueckue cBouctBa. Oxkcup  ¢ochopa (V) u  docdopHas KUCIOTa,
(r3nuecKre U XMMUUeCKHe CBOMCTBA, rosyuyenue. VMcnosb3oBanue ¢pocgaToB B
KauecTBe MUHepa/IbHBIX YA00peHU.

O6miass  xapakTepucTvka 31eMeHTOB [VA-rpynmbl.  OcobeHHOCTH
CTPOEHUs1 aTOMOB, XapaKTepHble CTeNeHU OKWC/IEHUS. YTJepoJ, aljIoTPOIHbIe
MOJU(UKALMK, paclpoOCTpaHeHWe B TIpUPOJe, (U3MYeCKre M XUMHYEeCKHe
cBoricTBa. Azcopbuus. KpyroBopor yriepoza B mpupoge. OKCU/IbI YT/Ieposa,
ux (pusnueckre W XUMHUUYECKHEe CBOWCTBA, JEWCTBHE Ha >KWBble OPraHH3MBbl,
roJiyueHre U MpUMeHeHHe. JKOJIorhuyeckue mpob/iemMbl, CBSI3aHHbIE C OKCUJOM
yrnepoga (IV), rumore3a rnobanbHOTO MOTeIVIeHWs KaUMara, MapHUKOBBINA
5¢¢deKkT. YrosbHasg KuUCIOTa U €8 COJMM, UX (PU3NYecKhe U XUMHUYeCcKue
CBOMCTBa, TOly4eHUe U TpuMeHeHWe. KauecTBeHHasi peakijusi Ha KapOoHar-
voHbl. Vcnonb3oBaHre KapOOHAaTOB B OBITY, MeAWL[MHE, TTPOMBIIIEHHOCTH U
CeJIbCKOM XO351CTBe.

[lepBoHaua/sibHbIe TOHATUS 00 OpraHUYeCKMX BelecTBax KakK O
COeJJMHeHUsAX yryepoja (MeTaH, 3TaH, 3TW/IeH, alleTWIeH, 3TaHOJ, TIMLEPUH,
YKCyCHasi KuoIoTa). [lpvposHble HCTOYHMKM — yIJIeBOAOPOAOB  (YroJb,
TIPUPO/HBIN Ta3, He(Th), IPOAYKTHI UX TlepepaboTku (6eH3MH), UX POJib B OBITY
Y TPOMBILLTeHHOCTH. [ToHATHEe 0 OHOJIOTMUeCKH Ba’KHBIX BeIeCTBAX: JKUPaXx,
Oenkax, yryiieBojlax — U UX POJIM B JKU3HU uejioBeKa. MaTepranbHOe eJUHCTBO
OpraHUYeCKUX U HeOpraHWYeCcKUx CoeIMHeHUN.

KpemHuii, ero ¢@usuyeckue U XUMUYeCKHe CBOWCTBA, TMOJiyueHHEe U
npuMeHeHune. CoefuHeHUs1 KpeMHUsi B mipupofe. OOiue mipefctaBiieHuss 00
okcuzie kpemHus (IV) u kpemHueBor kuciote. CUIMKAThI, UX UCOJIb30BaHUE B
OBITY, B IPOMBIIIIEHHOCTH. BakHellllIe CTPOUTe/TbHbIe MaTepUasibl: KePAMHKa,
CTEeKJIO, 1]eMeHT, 6eToH, >kene300eToH. [IpobsiemMbl 6e30TMacHOTO MCTIOIb30BaHUs
CTPOUTE/BHBIX MaTePUA/IOB B NTOBCEJHEBHOM YKU3HHU.

XumuuecKuti 3KcnepumeHm:

n3yueHue 00pasl[OB HeOpraHWYeCcKUX BeIeCcTB, CBOWCTB COJISTHOM
KHCJIOTBI, POBe/IeHNe KaueCTBeHHBIX PeaKI|il Ha XJIOPU/I-UOHbI U Hab/TtojeHre
MPU3HAKOB UX MPOTEKaHMUs], OMbIThI, OTPaKarole (puanyeckue U XUMHUUYeCcKue
CBOMCTBAa TaJOT€HOB W HWX COeJVWHEHHWH (BO3MOXXHO WCIOJIb30BaHUE
BH/IeOMaTepHaioB), O3HAKOM/eHHWe C oOpa3liaMy XJIOPHOB (TaJioTeHU/I0B),
O3HaKomyieHHe C oOpa3liaMd cepbl U €€ COoeAUHEHUsIMH (BO3MOXKHO
WCTIONb30BaHUe BU/leOMaTepyanoB), Hab/rofeHue rmpolecca oOyravBaHuUs
caxapa IOJ [eWCTBUEM KOHLEHTPUPOBAaHHOM CEPHOW KHUC/IOThI, HW3y4deHHe
XUMUUECKUX CBOMCTB pa3baB/ieHHOW CepHOM  KWUC/IOThI, IPOBe/ieHIe
KaueCTBeHHOW peakUWud Ha cynb(ar-uoH u HabarofeHue TpU3HakKa eé
MPOTeKaHMs1, 03HAKOMJIeEHHe C (PU3MYeCKMMH CBOMCTBaMH a30Ta, ¢pocdopa U Ux
coefvHeHUM (BO3MOXKHO WCII0/Ib30BaHWe BHJieOMaTepHasioB), oOpa3liaMu



a30THBIX U (hoChopHBIX yA00peHuH, ronyyeHre, cobupanue, pacrio3sHaBaHue u
M3yueHUe CBOMCTB aMMHaKa, TpOBeJeHHe KauyeCTBEHHBIX peakl[ud Ha WOH
aMMoHUsT UM (ocdaT-uOH U U3yueHHe TPU3HAKOB UX TIPOTEKaHUs,
B3aMMO/IeICTBMEe KOHLIEHTPUPOBAHHOM a30THOU KUCJIOTHI C Me/IbI0 (BO3MOXXHO
WCIO/Ib30BaHMe BHJeOMaTepuasaoB), HW3yueHWe MoJeer KpPUCTA/NIAUeCKUuX
peméTok anmasa, rpadura, @y/epeHa, O3HAKOMJIEHHME C MpOLIeCCOM
azicopOI[iy PaCTBOPEHHBLIX BeIeCTB aKTHBHPOBAHHBLIM YIJIEM U yCTPOWCTBOM
MPOTHBOTAa3a, MOJy4YeHWe, cOOMpaHUe, paclio3HaBaHWe W W3yueHHe CBONCTB
YIJIEKUC/IOTO Ta3a, TpoBeZieHWe KaueCTBeHHBIX peaki[uii Ha KapboHaT u
CW/IMKaT-UOHbl W W3yueHUe TIPU3HAKOB MX TIPOTEKaHHWs, O3HAKOMJIeHue C
MPOAYKI[Med CUJIMKATHOW MPOMBIIIJIEHHOCTH, pelleHHe 3KCIepUMeHTabHbIX
3a/1au 1o TeMe «BakHelIe HeMeTa/l/Tbl U UX COeUHEHUSI».

MeTa/uibl 4 UX COeJUHEHUS

OO1rjasi  XapakTepUCTHKAa XUMHUUYECKHMX 3JIEMEHTOB — MeETa//IoB Ha
OCHOBaHUHU UX NoJioxkeHus B [leproiuueckon cucTeMe XMMHUYECKUX 3JIEMEHTOB
. . MeHjeneeBa v ctpoeHusi atomoB. CTpoeHUe MeTassioB. MeTtaMueckas
CBSI3b U MeTajulnuecKasi KpucTa/uinueckasl peliétka. JJIeKTPOXUMUUECKUN Psifl
HamnpsoKeHUuM MeTa/yioB. Pu3nueckhe U XUMHUUYECKWe CBOMCTBA MeTasljioB.
OO61re criocoObl TOMyYeHWs] MeTasuioB. [IOHSATHE O KOpPPO3WM MeETaJlIOoB,
OCHOBHBIE CTIOCOOBI 3amUTBl UX OT Koppo3uu. CriaBel (CTaib, UYTYH,
JIFOpPaTFOMUHUNA, OpPOH3a) U UX MMPUMeHeHHe B OBbITY W IMPOMBIIILJIEHHOCTH.

[[lesiounble  MeTa/ibl:  TojiokeHWe B [leproguueckoid  cuUcTeme
XAMUUeCKUX 371eMeHTOB /[I. V1. MeHpeneeBa, CTpoeHUe UX aTOMOB, HaXOX/eHue
B ripupojie. ®u3nyeckre W XUMHUUYECKUEe CBOMCTBA (Ha mpuMepe HaTpUs U
Kanusi). OKcuZibl U TUADPOKCUZBI HaTpusi U Kajvs. [IpumeHeHUe IIe/I0UHBIX
MeTaJI/IOB U UX COeIMHEHUM.

[[lesioyHO3€eMe/IbHBIE MeTa//Ibl MarHud W Ka/lbLiUM: MOJIOXKEHWEe B
[Teproguyeckori cucteMe Xxumuuyeckux »sseMmeHToB [l V. MeHgeneesa,
CTpOEHHe WX aTOMOB, HaxOXJeHuWe B Tipupofe. Pusmueckrue U XUMHUYECKHe
CBOMCTBA MarHus Y KajbLiysi. BakHeHllne cOe/fvHeHUs! KanlbLys (OKCHA,
THIPOKCH/I, COJTH). 2KECTKOCTb BOZBI U CTIOCOOBI €€ yCTpaHeHUs.

AmomMuHUN: To/IoKeHHWe B Ilepuoavueckor cucTeMe XUMHYECKUX
snemeHToB 1. V1. MeHgesieeBa, CTpOeHUE aTOMa, HaxOXJeHWe B TIPUPOJE.
dusnueckve M XUMHUUECKHMe CBOMCTBA atOMUHUS. AM(pOTepHble CBOUCTBA
OKCHU/ZIa U TUAPOKCH/IA a/TFOMUHUS.

Kesneso: nonoxenve B [leprognueckor cUCTeMe XUMUYECKUX 37IEMEHTOB
H. . MeH/ienieeBa, CTpOeHHe aTOMa, HaxOXJeHHe B Npupoje. Pusnueckre u
XUMHUeCKHe CBOMCTBA >Kejesa. OKCI/I,L[LI ruApoKcubl U coau xenesda (II) u
»kese3a (I1I), ux cocrtaB, CBOMCTBA U MOTyUYeHHeE.

Xumuueckuti IKcnepumeHm:

O3HAaKOMJIEHHEe C o0pa3ljaMM MeTa/UIOB U CIJIaBOB, UX (HU3NUECKUMHU
CBOMCTBaMH, U3yueHUWe pe3y/JbTaTOB KOPPO3WHM MeTa//IoB  (BO3MOXXHO
WCTI0/Tb30BaHNe BHeOMaTepUaaoB), 0COOEHHOCTeM B3aWMMO/IEHCTBUS OKCH/a
Ka/JblUsl U HaTpus C BOAOW (BO3MOXXHO WCMOJIb30BaHWE BHUeOMaTepHasoB),
HCCJie[JoBaHUe CBOMCTB >XECTKOW BO/IbI, TIPOLiecca FOpeHUs »Kejie3a B KUC/I0Opo/ie
(BO3MOKHO UCIIO/b30BaHUE BU/IEOMATepUa/iOB), TIPU3HAKOB MPOTEKaHUs
KauyeCTBEHHbIX PeaKlMi Ha MOHBI: MarHus, KajblLusi, aTFOMUHUS, LIMHKA, XKeje3a
(I) u >xene3a (III), megu (II), HabmomeHWe W ONMHMCAHWE TIPOI[ECCOB
OKpalllMBaHUsI TJlaMeHW HWOHaMW HaTpusi, Ka/iusi U Kajablus (BO3MOKHO
WCIIO/Ib30BaHMe BHJeOMaTepuasoB), UcCCAefjoBaHHe amM(OTepPHbIX CBOMCTB



TMIPOKCHJIa alOMUHUSA U THAPOKCH/A L[MHKA, pelleHre SKCIepUMeHTaIbHbIX
3a/1au No TeMe «Ba)kHelI1IMe MeTalyibl U UX COeJUHEHUS».

XUMHSA ¥ OKpyXKawinas cpeja

BewjectBa ¥ mMaTepuasnbl B MOBCEJHEBHOM >XU3HU 4esioBeKa. besomacHoe
WCTIO/Ib30BaHKe BeIleCTB U XUMUUeCKUX peakiuii B ObITy. [lepBasi moMo1ilb 1ipu
XUMUYECKUX 0KOrax M OTpaBIeHUSIX.

XuMHuecKoe 3arpsi3HeHre OKpYysKarollerd cpefibl (Tpe/iesibHasi oMy CcTUMast
KOHLleHTpalusi BeljectB, ganee — II/IK). Ponb Xxuvmuu B  pelleHUAU
9KOJIOTUUECKUX MTPob/ieMm.

XumuuecKutl 3KcnepumeHm:

n3yueHre 0O6pa31j0B MaTeprasioB (CTEKJIO, CII/IaBbl METasIOB, TIOJTUMepHbIe
MaTepHarlbl).

MesicnpedomemHuble ceszu

Peanuzanys MexnpegMeTHBbIX CBS3ed INPU U3y4YeHWM XMMHUU B 9 Kiacce
OCYIL[ECTB/ISIETCSI Uepe3 MCIO/Ib30BaHHe KakK OOIMX ecTeCTBeHHO-HayUHBIX
MOHATUM, TaK W TOHATUM, SIBJSIOIUXCA CHUCTEMHBIMUA /U1 OTZe/IbHBIX
TpeIMETOB eCTeCTBEHHO-HAayYHOr 0 LIUK/IA.

OO6111e ecTeCTBeHHO-HayUHbIe TIOHSTHS: HAyUHbIM (haKT, TUTIOTE3a, 3aKOH,
TEOpUsl, aHa/lu3, CHUHTe3, KiaccUu(UKalys, TepUOJUUHOCTb, HabMoAeHue,
5KCIIEPUMEHT, MOJe/IUpOBaHHe, U3MepeHue, MOJeb, SIBJIeHVe, MapHUKOBBIA
3¢ PeKT, TeXHOIOTUsI, MaTepUaJIbl.

®dusvka: MaTepusi, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH, WOH, HYK/IHJ,
W30TOMbl, PaJIMOAaKTUBHOCTb, MOJIEKYJ/Ia, 3J€KTPUUYECKUM 3apsifi, MPOBOJHUKH,
TIOJTYTIDOBO/IHUKY, AW3JIeKTPUKH, (DOTO3/IEMEHT, BeIecTBO, Teno, O00BEM,
arperaTHOe  COCTOSIHMe  BellleCTBa, ra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTa/UTMUeCKasi peLléTKa, CIUIaBbl, (U3WYECKWe BeJUMYMHBI, eJUHULIbI
V3MepeHHts], KOCMUUeCKOe MPOCTPaHCTBO, TUIaHeThl, 3B€3/1bl, CoHLIe.

Buosorusi: ¢porocuHTe3, AbIxaHue, buocdepa, IKOCUCTEMa, MUHEPATbHbIE
ya00peHusi, MUKPO3/IeMeHTbI, MaKpPO3JIeMeHThI, TTUTaTe/IbHbIe BelllecTBa.

leorpadus: atmocdepa, ruapocdepa, MHUHepasabl, TOpPHble TMOPOJBI,
T0JIe3HbIe UCKOTMaeMble, TOTJIMBO, BOJAHbIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110
XMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JINMYHOCTHBIE PE3YJ/IBTATBI

JINuHOCTHBIE pe3y/bTaThl OCBOEHHUSI TIPOTPaMMbl OCHOBHOT'O OOII[ero
oOpa3oBaHUsI [JOCTUTAIOTCS B XOfie 00ydyeHUs] XUMUU B eIWHCTBe yueOHOU U
BOCMIUTATE/IbHOW  JeSITeIbHOCTU B COOTBETCTBUM C  TPaAWULIMOHHBIMU
POCCUICKAMH COLIMOKY/IbTYPHBIMU W J1yXOBHO-HPaBCTBEHHBIMU L|€HHOCTSIMHU,
TIPUHSATBIMU B 0OII[eCTBe MpaBW/IaMH U HOPMaMH TOBe/IeHUs] U CTIOCOOCTBYIOT
TIporjeccaM CaMOTO3HaHUsI, CaMOPa3BUTHSI U COLIMAM3aLIN 00yYarOIUXCsl.

JINuHOCTHBIE ~ pe3y/bTaThl  OTPAKAIOT TOTOBHOCTh  OOYYAIOIIUXCS
PYKOBOZICTBOBATbCSl CHUCTEMOW TO3UTUBHBIX L|€HHOCTHBIX OpWeHTauud |
pacllpeHyre OnbITa JesiTeTbHOCTH Ha eé OCHOBe, B TOM YMCJIe B YaCTH:

1) naTpuOTHYECKOr0 BOCTIUTAHUS:

L[EHHOCTHOTO  OTHOIIEHHWST K  OTEeUeCTBEHHOMY  Ky/JbTYpDHOMY,
HCTOPUYECKOMY YW HAyYHOMY Hac/e[ul0, TIOHWMMaHHWs 3HaueHUs XUMUUeCKOU
HayKU B >KU3HU COBPEMEHHOT0 00IIecTBa, ClIOCOOHOCTH BJIaZIeTh [JOCTOBEPHOU
vHbopMalveli 0 TiepeJoBbIX [JOCT)KEHUSX W OTKPBITUSIX MHUDOBOM U
OTeUeCTBEHHOM XUMWM, 3aWHTEPECOBAaHHOCTM B HAy4YHbIX 3HaHUSX 00
yCTpOMCTBe MUpPa U 0011eCTBa;

2) rpa)K/JaHCKOr0 BOCIIUTAHHUSA:

Npe/iCTaB/eHUs] O COLMAaAbHBIX HOPMaxX M TMpaBWIaX MeXIUUYHOCTHBIX
OTHOLLIEHWH B  KOJUIEKTHBE, KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B
00ILleCTBEHHO TIO/Ie3HOM, yueOHOUMCC/IeI0BaTeIbCKOW, TBOPUYECKON U APYTHX
BUZIAX JleATeIbHOCTH, TOTOBHOCTH K pa3HO0Opa3HO COBMeCTHOM JiesITe/TbHOCTU
TIPY BBITIOJTHEHUH yueOHBIX, TI03HABaTe/IbHBIX 3a7lau, BHITOJIHEHUA XUMUUECKUX
JKCTIEDUMEHTOB,  CO3/laHMM  yueOHbIX  TIPOEKTOB,  CTpeMJeHus K
B3aMMOMOHUMAHMIO UM  B3aUMOIIOMOILM B  TMpolecce 3Tod  yueOHOM
[lessITe/TbHOCTH, TOTOBHOCTU OLIeHWBAaTb CBOE TMOBeJeHWe U TOCTYNKUA CBOUX
TOBApHILeN C MO3ULIMM HPaBCTBEHHBIX U MPABOBLIX HOPM C YYETOM OCO3HaHUS
MOCJ/Ie/ICTBUM MTOCTYTIKOB;

3) leHHOCTH HAay4YHOI'0 NO3HAaHHUA:

MHPOBO33peHYeCKy e MpeJCTaBIeHus O BellleCTBe U XMMHUYECKOM peakLivy,
COOTBETCTBYIOLLjiE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U COCTABIISIOLLME
OCHOBY /1J1s1 TIOHUMAaHUsI CyLI[HOCTH HayYHOU KapTUHBI MUpa, Mpe/iCTaB/IeHus 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTHS TIPUPOJBI, B3aUMOCBS3AX 4Ye/IOBeKa C
TIPUPOJHOU CpeJioi, O POJIM XMMHH B TTO3HAHWU 3TUX 3aKOHOMEPHOCTEW;

No3HaBaTe/IbHble MOTHUBBI, HallpaB/ieHHble Ha TOJyueHHWe HOBLIX 3HAHUU
Mo XUMUW, HeobxoguMble A7 OOBSCHEHWS HaO/OaeMbIX IIPOLIECCOB U
SIBJIEHHM, TI03HaBaTe/JbHOM, WH(OPMALMOHHOU W UMUTATe/IbCKOW KYJIbTYPhI, B
TOM UHC/Ie HAaBBIKOB CaMOCTOSITe/IbHOM paboTbl C y4yeOHBIMU TeKCTaMH,
CTIpaBOYHOM  JIUTepaTypod, [JOCTYMHbIMA  TeXHUUECKHUMU  CpeZCTBaMU
VMH(OPMAaLMOHHBIX TEXHOJIOTUM;

UHTepeCc K 0OyueHWIO W TI03HAHMIO, JIF0OO3HATEbHOCTb, TOTOBHOCTh U
COCOOHOCTHL K camMooOpa3oBaHWIO, TIPOEKTHOM W KCC/e[j0BaTebCKOMN
JesiTeTbHOCTH, K 0CO3HAHHOMY BLIOODY HarpaBIeHHOCTH U YPOBHsI 00yUeHHs B
JlajibHeuI1IeM;

4) dpopMupoBaHus Ky/IbTYPbI 3/[0POBbSI:

OCO3HaHWe LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOLIEHHWS K CBOEMY
3/I0POBbIO, YCTAaHOBKHM Ha 37I0POBBIN 00pa3 >XKU3HU, OCO3HAHUWe TMOC/IeACTBUN U
HerpusiTie BpeAHBbIX TIPUBbIYEK (YyMOTpeOsieHus1 ajKoross, HapKOTHKOB,



KypeHusi), HeoOXogUMOCTH  COO/MO/eHus] TIpaBUa  0e30rMacHOCTH  TIpU
oOpall[eHuH C XUMUYeCKUMHU Bell[eCTBaMH B ObITY U peanbHOMN >KU3HHY;

5) TPYAOBOr0 BOCIUTAHMS:

MHTepeC K MPaKTUUeCKOMY HW3YyueHUI0 mpodeccui U TpyJa pa3TuyHOro
pojia, yBaXkeHHe K TPyAy Y pe3y/ibTaTaMm TPYAOBOU AesiTe/TbHOCTH, B TOM UKC/Ie
Ha OCHOBe TIPUMEHEHHsI TIPeMEeTHBIX 3HaHWW 10 XWMUH, OCO3HAHHBIM BBHIOOD
VHAVBUYaJbHOH  TPaeKTODUM TIPOJIOJDKEHWs 00pa3oBaHUs C  YUYETOM
JTMYHOCTHBIX MHTEPECOB U CITOCOOHOCTU K XMMHH, 00I1[eCTBEHHBIX UHTEPECOB U
MoTpeOHOCTeH, yCHelntHoW TpodheCCHOHATBbHOW /IeITeTbHOCTH W Pa3BUTHS
HeoOXOJUMBIX YMeHHI, TOTOBHOCThH aZlalITHPOBAThCA B IMPOdecCroHaTbHON
cpeze;

6) 3K0/10rMuecKoro BOCIUTaHHSA:

9KOJIOTMUECKH llesiecoo0pa3Hoe OTHOILEHWe K TIPUPO/ie KaK MCTOUHUKY
JKV3HU Ha 3emiie, OCHOBe eé CyllleCTBOBaHMs, IOHMMaHue LIeHHOCTHU 3,0POBOr0
u Ge3omacHoro obpa3a >KW3HU, OTBETCTBEHHOE OTHOIIIeHHe K COOCTBEHHOMY
¢u3nUeCcKOMy U TICUXUUeCKOMY 3/I0pPOBbIO, OCO3HaHHe I[eHHOCTU COO/Io/IeHus
npaBus 0e30mMacHOTO TMOBefleHUs] TIpM paboTe C BeljeCTBAaMU, a Takke B
CUTYaLUsIX, YTPOXKAIOIMX 3I0POBBIO U )KU3HU JIIO/Iel;

CIIOCOOHOCTH MPUMEHSATH 3HAHWSI, TIOJTyYaeMble TIPK U3YUEHUH XUMHH, [/I51
perueHrst 3ajay, CBs3aHHBIX C OKpYJ)KAlOLled MPHUPOJHOM CpeloH, [yist
TIOBBIIIIEHUST YPOBHSI SKOJIOTMUECKOW KyJbTYPbl, OCO3HaHUs T/100a/bHOTO
XapakTepa 3KOJIOTUUeCKUX IIpo0/eM U TyTed WX PpelleHus] T0CPeiCTBOM
METO/IOB XMMUH, IKOJIOTUUECKOT'0 MBbIIIJIEHYs], yMeHUs] PYKOBO/CTBOBAaTLCS UM
B M103HaBaTe/IbHOW, KOMMYHUKAaTUBHOW 1 COIMA/IbHOM TIPaKTHKe.

METAIIPEAMETHBIE PE3YJ/IBTATbHI

B cocraBe MeTanpegMeTHBIX Ppe3yJbTaTOB BbIJESIOT 3HAYMMble [JIs1
dbopMUpOBaHKs MHUPOBO33peHUs1 O0IlleHayuHble TIOHSATHSI (3aKOH, Teopus,
MPUHLIUMN, TUMNOTe3a, (akT, CUCTeMa, TIPOLIeCC, SKCIIePUMEHT U [Ipyroe.),
KOTOpbIe HCIOMB3YIOTCS B eCTeCTBEHHO-HAayUHbIX y4yeOHBIX MpeaAMeTrax U
MO3BOJISKIOT HAa OCHOBE 3HAHUM M3 3TUX TpeAMeTOB  (POPMUPOBATH
rpe/iCTaB/ieHUe O 1[eJIOCTHOM HAyuHOW KapTUHE MHUpa, U YHUBEpCa/bHbIE
yueOHbIe fAeicTBUs (TT03HaBaTe/bHble, KOMMYHWKAaTHBHBIE, DETYJIATHBHEIE),
KOTOphble oOecrieurBalOT (OpMHPOBaHHE TOTOBHOCTU K CaMOCTOSATETHHOMY
TIJIAHUPOBAHUIO U OCYILIeCTBIEHUIO YueOHOMU JiesiTeTbHOCTH.

ITo3HaBaTe/bHBIE YHUBEPCA/IbHbIE yUeOHbIe eliCTBUS

Bba3oBbie 1ornueckue ieNiCTBUSA:

yMeHUSI WCII0/b30BaTh MPUEMBI JIOTUUECKOTO MbIIIJIEHUs] TIPU OCBOEHUU
3HaHUM: PaCKphIBaTh CMBIC/I XUMUUECKUX MOHSTUM (BbIZIEISATh UX XapaKTepHbIe
TPU3HAKK, YCTaHAB/IUBaTh B3aUMOCBSI3b C JIPYTMMU MMOHATHUSIMU ), UCTIO/Th30BaTh
TIOHSTHUS [I7151 0OBSICHEHUSI OT/Ie/TbHBIX (haKTOB U SIBJIEHUM, BLIOWPATh OCHOBaHUS
U KpUTepUM [1s1 KaacCU(UKAIUM XUMUUECKUX BeIeCTB U XUMHUeCKUX
peakI[uii, yCTaHaBIMBaTh MPUUWHHO-C/IeICTBEHHbIE CBSI3U MEXIy O0BEKTaMHU
W3yueHusl, CTPOUTh JIOTUUeCKUe pacCyXJeHusi (UHJyKTHBHbIe, /eJyKTHUBHbIE,
T10 aHaJ/IOTHUU), [ie/iaTh BBIBO/bI U 3aK/IHOUEHUS;

yMeHHe TpPUMEHSITh B TIpoliecce TI03HAHUS TIOHATHS (TIpeIMeTHbie U
MeTarpeJMeTHbIe), CUMBOJIMYECKHWE (3HAKOBbIE) MOJE/H, UCIO0J/Ib3yeMble B
XUMHH, Tpeo0pa3oBbIBaTh IITUPOKO IIPUMeEHsieMble B XUMHH Mo/e/TbHbIe
rpe/iCTaB/IeHUs] — XUMUYECKUM 3HaK (CUMBOJI 3/IeMeHTa), XuMmudeckasi hopmyiia
Y ypaBHeHHe XUMHUeCKOW peaKliyd — IIPH pellleHrH yueOHO-TI03HaBaTeTbHbIX
33/lay, C YuéTOM 3STUX MOjIe/IbHbIX TpeJCTaB/IeHU  BBLISBIATL U
XapaKTepU30BaTh  CYIIeCTBEHHbIe TIPU3HAKW M3ydyaeMbIX OOBEKTOB —



XUMAYeCKMX  BeIeCTB M XUMUYECKUX peaklyid, BbISBASTL  0OIMe
3aKOHOMEpPHOCTH, TPUUMHHO-C/IeCTBEHHblE CBSI3MW U TMPOTUBOpeUMsi B
M3y4aeMbIX TpoLieccax U siBJIeHUSIX.

Ba3oBblie ucc/1ejoBaTeIbCKHe el CTBYS:

yMeHUe HCI0/Ib30BaTh MOCTaB/IEHHbIE BOMPOCHI B KaueCcTBe UHCTPYMeHTa
MO3HaHMsI, a TakKKe B KayecTBe OCHOBBI /sl (DOPMUPOBaHUSI TUIOTE3bI 10
TpOBepKe MPaBU/IbHOCTU BbICKA3bIBa€MbIX CY KJEHUM;

niprobpeTeHre OMbITa MO TUIAHUPOBAHWIO, OpPraHU3allid U TPOBe|eHUI0
yUeHUUeCKUX SKCIepUMEeHTOB, yMeHHe Ha0moJaTh 3a XO/AO0M Mpoliecca,
CaMOCTOSITe/IbHO TIPOTHO3UPOBATh €r0 pe3y/ibTaT, (hopMyaMpoBaTh 0000IIeHus
Y BBIBOJIbI 10 pe3yJibTaTaM IPOBEJEHHOTO OMbITa, UCC/IeOBAHUS, COCTaB/ISTh
OTYET O TIPOZie/IaHHOM paboTe.

Pabora c uadopmanmeii:

yMeHHe BbIOMpaTh, aHa/JM3UPOBaTh W WHTEPIIPETUPOBaTh WH(OPMALHIO
pas/UuHBIX BUJOB U (OpPM TMpeACTaB/eHUs, TI0JlyuaeMyl0 W3 PasHbIX
VCTOYHUKOB (Hay4HO-TIOMYJISIpHasi JMTepaTypa XWMHUYECKOro COJlep>KaHusl,
CripaBoYHble T0COOWs, pecypchl VIHTepHeTa), KpUTHUeCKHd OLleHUBATh
MPOTHMBOPEUUBYIO U HEJJOCTOBEPHYIO MH(OPMALIHIO;

yMeHUe TIPUMEHSITh Pa3/InuHble METOZbI U 3arpoCkl TIPY MOUCKe U 0TOope
WH(pOPMALMKM ¥ COOTBETCTBYIOL[UX JAHHBIX, HEOOXOJUMBIX [I/Isl BBITIOJHEHHs
yueOHBIX U MO3HaBaTeIbHbBIX 3a/jau OTpe/ie/IEHHOTO THUIIa, IPUOOpeTeHe OTIbITa
B 00/1aCTH MCI10/1b30BaHUs UH(OPMAI[MOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJ/laZieHWe Ky/JIbTYpPOW aKTUBHOTO WCII0/Ib30BaHUSI PA3/UUHBbIX TOUCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BLIOMPATh OMTUMAaIbHYIO (OPMY TIpe/CTaB/IeHUs
vH(bOpMaLMy Y WIIOCTPUPOBAaTh pelllaeMble 3a/laul HeC/IOKHBIMU CXeMaMH,
JuarpaMMamu, JpyruMu popMaMu TpaduKu U UX KOMOUHALUSIMU;

yMeHHe WCI0/b30BaTh W aHaIM3UpOBaTh B Tipoliecce yuyeOHOW W
WCC/Ie0BaTe/IbCKOU JesITe/IbHOCTU MHbOpMaL1IO 0 B/IVSTHUU
MPOMBILLIJIEHHOCTH, Ce/IbCKOrO XO35IHCTBA W TPAHCIIOpPTa HAa COCTOsIHHE
OKpY»KaroLer MPUPOSHOW CpeJibl.

KoMMyHUKaTHBHbIE YHUBePCa/IbHbIE YUeOHbIe AeHCTBUS:

yMeHUs 3aZlaBaThb BOMpPOCHI (B XOJe Auasora U (Wam) AUCKYCCUM) T10
CyllecTBy 0OCy>kgaemoit TeMbl, (HOpPMYJUPOBaTb CBOM  TIpe/JIOXKeHHsI
OTHOCUTE/IbHO BBITIOJTHEHUSI TTPe/I/IOKEHHOM 3a/1aul;

yMeHUsI TpeACTaB/sATb TIOJlyueHHble pe3yJ/bTaThl [103HABaTeIbHOMN
JesITeIbHOCTU B YCTHBIX U TIMCbMEHHBIX TeKCTaX; Je/aThb Ipe3eHTal|o
pe3y/ibTaTOB  BBIMOJHEHHSI XUMHYECKOro SKCIepuMeHTa (/1abopaTopHOro
OIbITa, JJabopaTOpHOI paboThI TI0 MCC/IeJOBAaHUIO CBOMCTB BeIleCTB, yueOHOTro
MPOEKTa);

yMeHUs y4yeOHOrO COTpyJHWYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HaBaTe/JIbHOM M UCC/Ie[0BaTeNbCKOW  [1eiTeIbHOCTM TpPW  pelleHuun
BO3HUKAIOIIUX TPo06/eM Ha OCHOBe yuéTa OOL[MX MHTEPeCOB W COTrIaCOBAHUS
nosuruii  (0bcy>kaeHus, 0OMeH  MHEHMSIMHM, «MO3TOBbIe  ILITYPMbI»,
KOOpAMHALIUSI COBMECTHBIX JelCTBUM, oOrpezie/ieHue KpPUTepueB IO OLieHKe
KauecTBa BBIMOJIHEHHOMW paboThI U [[pyTHe).

PeryisiTUBHBbIe YyHUBepPCa/IbHbIE YUeOHbIe AeHCTBUS:

yMeHUe CaMOCTOSTeIbHO OrpefensTh Lieln JesATelbHOCTH, TJIaHHPOBaTh,
OCYIL[eCTB/ISITh, KOHTPOJIMPOBATh U MPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO
JesTeTbHOCTh, BhIOMpaTh Haubosee 3(deKTHBHBIE CIIOCOObI pellleHrst YueOHbIX
Y TI03HaBaTeJIbHBbIX 3a/lay, CAMOCTOSATENbHO COCTaBJSATh WM KOPPEKTHUPOBAaTh
Npe/i/IO)KeHHbIA aJrOPUTM JIeMCTBUM TIPU BBLIMIOJHEHUM 3a/laHul C YYETOM



T0J/TyYeHHsT HOBBIX 3HaHMM 00 M3yuaeMbIX 00BEKTaX — Bell[eCTBaX U peaklusXx,
OLIeHMBaTh COOTBETCTBUE MOJIyYEHHOTO pe3y/ibTaTa 3asBJeHHOM 1ie/id, yMeHHe
WCIO/b30BaTh W aHA/IM3UPOBaTh KOHTEKCThI, TIpejjiaraeMbie B YC/IOBUU
3a/laHUM.

IMPE/IMETHBIE PE3YJ/IBTATBI

B cocraBe TIpeMETHBIX pe3y/JbTaTOB I10 OCBOEHHWIO 00s13aTebHOTO

cojiepKaHusl, YCTaHOBJIEHHOTO J[aHHOM (ezepanbHON paboueli TTporpaMMon,
BBIZIEJISIIOT: OCBOEHHbIE 00YyUarol[UMHCS HayuHble 3HAHUS, YMEHHUS U CTIOCOObI
JEUCTBUM, crieludyyeckrie A TpegMeTHOW obmactu «Xumusi», BUIBI
JleATeJIbHOCTU [0 TOJIyYeHHWI0 HOBOIO 3HAHWS, €ero WHTeprpeTaluy,
rpeoOpa30BaHMIO 1 TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX ¥ HOBBIX CUTYaI[UsX.

K konIy obyueHusi B 8 Kjacce mpeaMeTHble pe3y/ibTaThl Ha 0a30BOM

YPOBHE /I0JKHBI OTpaXkaTh CHOPMHUPOBAHHOCTD Y 00YUArOIIMXCST YMEHHI:

e PacKpbIBaTb CMBIC/T OCHOBHBIX XMMUUECKUX MOHATUM: aTOM, MOJIEKYJIa,
XUMUYECKHH 3/IEMEHT, TPOCTOe BelleCTBO, C/I0’KHOE BeleCTBO, CMeCh
(oiHOpO/IHAst ¥ HEOJTHOPO/IHAS), Ba/IEHTHOCTb, OTHOCUTE/TbHAs aTOMHast
M MOJeKy/IspHasg Macca, KOJMYeCTBO BellecTBa, MOJb, MOJISpHas
Macca, MaccoBasi [i0Jid XUMHUYECKOr0 3j7eMeHTa B COeJUHEeHUH,
MOJIIPHBIA ~ 00BEM,  OKCHZ,  KHC/IIOTa,  OCHOBAHWE, COJIb,
3JIeKTPOOTPULIATE/IbHOCTh, CTeleHb OKUCIEHUsl, XUMUUYeCKasi peakiius,
K/1accu(UKal[vs peakl[ii: peaki[ud COeJUHEeHUs], peaKLIUU pa3/i0KeHuUs,
peakIuM 3aMellleHusi, peakliui OOMeHa, 3K30- U JSHAOTEPMUUECKHE
peakiuu, TerioBor 3(hPeKT peakiuu, siip0 aToMa, 3JIeKTPOHHbBIA C/I0U
aToMa, aTOMHas opOWTanb, pajuyC aTroMa, XWUMHWUecKas CBs3b,
MO/ISIpHAasi U HeMoJisipHasi KOBaJIeHTHasl CBsi3b, HMOHHAs CBSi3b, WOH,
KaTUOH, aHWOH, pacTBOp, MaccoBas JoJisg BelllecTBa (MPOL|EHTHAs
KOHLIEHTpaLusi) B pacTBOPE;

e WUIIOCTPUPOBaTh B3aMMOCBSI3b OCHOBHBIX XUMWYECKUX TOHATUU U
TIPUMEHSITh 3T TIOHSITHS PY ONKMCAHUM BeleCTB U UX TMpeBpallleHUl;

e WCIO/b30BaTh XUMHUYECKYI) CUMBOJIMKY [JIsi COCTaBieHUs1 (HopMys
BelLleCTB U YPaBHEHUN XUMUUECKUX Peaklni;

e OmpefensaTb BaJeHTHOCTb aTOMOB  37IeMEHTOB B  OWHApHBIX
COeUHEeHMSX, CTeleHb OKHC/IEHHWsS 3/IeMEeHTOB B  OMHApHBIX
COeJMHEHNUsIX, MPHUHAJJIEXHOCTb BELIECTB K OMNpe/ie/IEHHOMY K/accy
coeiUHeHWH Mo (opmyJaM, BUJ XMMUUECKOM CBSI3U (KOBaJieHTHasi U
VIOHHAs1) B HEOPraHUYeCKUX COeIMHEHUSIX;

e packpeiBaTb CMbIc/1 Ilepuoauueckoro 3akoHa [I. . MeHpeneesa:
JIEMOHCTPHUPOBATh MOHUMaHWe MepUOUUYeCKOd 3aBUCMMOCTH CBOWCTB
XMMUUECKHX 37IEMEHTOB OT UX MoJioxkeHus B [lepuoinueckont cucteme,
3aKOHOB COXPaHEHWsI MacChl Bell[eCTB, TIOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUsl, 3aKoHa ABOrajjpo;

e OIMCBIBAaTb M XapaKTepu3oBaTh TabmuHyro dopmy Ileproanueckoit
CUCTeMbl XWMHWYECKUX 3JIEMEHTOB: pa3/udaTh [OHATUSI «TJIaBHas
noarpyrnrma (A-rpynma)» u «rnobouHasi noarpynma (b-rpymma)», Masbie
1 OOJIbIIINIE TTEPHO/bI, COOTHOCUTH 0003HAUeHUs, KOTOpble NUMEIOTCS B
Tabsuie «[leproguueckass cucreMa XUMWUECKHX 3jemeHToB [I. M.
MeHiesleeBa» C UWC/AOBBIMH XapaKTePUCTUKaMU CTPOEHHS aTOMOB
XUMUYECKMX 3/IeMeHTOB (CoCcTaB U 3apsii sifipa, oOiee 4YucCIo
3JIEKTPOHOB U pacrpe/ieJieHUe UX M0 3/1eKTPOHHBIM C/I0SIM);



K

K/IaCCU(ULIMPOBaTh ~ XMMHUUYECKWe  3JIeMeHTbl,  HeOpraHhyecKue
Bell[eCTBa, XUMHUYECKHEe peaklUH (110 UKMC/IY U COCTaBY Y4YaCTBYHOLUX B
peaklyy BeleCTB, 10 TeryIoBoMYy 3(PQeKTy);

XapaKTepr30BaTh (OMUCHIBATh) 00I[Me XUMUUECKHe CBOMCTBA BeIlleCTB
pa3/MUHbIX  KJIAacCOB,  MOATBepXJasg  OMuUCaHuWe  MpUMepamMu
MOJIEKYJIIPHBIX YPaBHEHUM COOTBETCTBYIOLMX XUMUUECKUX PeaKLIiu;

MPOrHO3MPOBAaTh CBOMCTBA BeL[eCTB B  3aBUCMMOCTM OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOKHOCTH TIPOTEKaHUSI XHMMHUUECKUX
TIpeBpallleHNld B pa3/IMYHbIX yC/IOBUSX;

BBIUUC/IATb OTHOCUTEBHYIO MOJIEKY/ISIDHYI0O Y MOJISIPHYIO MacChl
BeI[eCTB, MacCOBYHK [O/JK XWMHUYECKOrO0 »3jeMeHTa Mo (opmyJie
COeJJMHeHHs], MacCCOBYHO [OJIF0 BelleCTBAa B pacTBOpe, TPOBOJUThb
PacuéThl M0 YPAaBHEHUIO XUMUYECKOM peakLvy;

MIPUMEHATh OCHOBHBIE Orepalyyd MBICJIUTE/IbHOM  J1eITe/IbHOCTH  —
aHa/ M3 M CHHTe3, CpaBHeHMe, 000O0LIeHHe, CUCTEMATHU3ALHIO,
K/IaCCU(HUKALMIO, BbISB/IEHHE MPUUMHHO-C/IE/ICTBEHHbBIX CBsi3ed — [JIs1
V3y4YeHMUs] CBOWCTB BeLeCTB M XUMHUYECKHX peakLUid, eCTeCTBEeHHO-
HayyHble  MeTOZAbl  T03HaHWsA —  HaOmojeHWe,  U3MepeHwUe,
MO/JieTMpOBaHue, SKCIepUMEHT (peaibHbIM U MbIC/IEHHBIN );

C1ejoBaTh  IpaBW/IaM  TI0JIb30BaHUS XWMHWUECKOW TOCYyZ0OM |
nabopaTopHbIM 000pyZOBaHUEM, a TakKXKe TIpaBWIaM obpaileHus C
Bell[eCTBAMU B COOTBETCTBMM C HWHCTPYKLUSIMA II0 BBITOTHEHUIO
71ab0OpaTOPHBIX XUMHUECKHX OIbITOB I10 TIOJNYUeHUI0 M COOMpaHHIo
razoo0pa3HbIX BelecTB (BOAOpPOZA W KHCIOPO/a), TPUTOTOBJIEHHUIO
pacTBOpPOB C OMNpeJe/NéHHOM MAacCOBOM [Jl07le  pacTBOPEHHOIO
BeL[eCTBa, [JIAaHUPOBAaTh M MPOBOJUTb XUMHUUYECKHE SKCIIEPUMEHTHI 10
pacrio3HaBaHWIO pacTBOPOB 1IIjeJloyed M KUCJAOT C T[OMOLIBIO
VH/MKaTOPOB (J1aKMYC, (heHOoI(PTaerH, MeTUIOPaHX U IpyTre).

KOHIy oOyueHusi B 9 Kjacce rpeiMeTHble pe3y/bTaTbl Ha 0a30BOM

YPOBHe ZI0/KHBI OTPa’kaTh CHOPMUPOBAHHOCTh Y 00yUarOIIUXCsl YMeHU:

pPacKpbIBaTb CMBIC/T OCHOBHBIX XUMHUUYECKUX TOHSITUW: XUMWUYECKUMN
3JIeMeHT, aToM, MOJIeKyJa, WOH, KaTHOH, aHUOH, IPOCTOe BelecTBO,
CJIOKHOE BellleCTBO, BaJICHTHOCTh, 3/IeKTPOOTPULIATE/IBHOCTh, CTeIeHb
OKHCJIeHUS, XUMUUecKasi peaklusi, XUMUYecKas CBsi3b, TeIJIOBOU
3 deKT peaki[iy, MOJIb, MOJIAPHBIA OOBEM, pPacTBOpP, 3JIEKTPOJIUTHI,
He3JIeKTPOJIUTHI, 3JIeKTPOJIUTHYeCKass AUCCOLMALUA, PeakLui UOHHOrO
oOMeHa, KaTa/lM3aTOp, XUMHWUeCKOoe paBHOBecwe, oOpaTuMmbie U
HeoOpaTUMble peakiiy, OKUC/IUTeThHO-BOCCTAHOBUTE/IbHbIE peaKIvy,
OKWUC/IUTEeNb, BOCCTAaHOBUTE/Ib, OKWUC/IeHMe U  BOCCTaHOBJIEHUE,
a/uioTponusi, amM@OTEepHOCTb, XUMHUeCKasi CBsi3b (KOBas/leHTHas,
VOHHasl, MeTa/l/iMyecKasi), KpUCTa//TMUecKasi pelIéTKa, KOppO3Ust
MEeTa/I/IOB, CI/IaBbl, CKOPOCTb XHWMUUECKOM peakluu, TpeaebHO
JornyctuMas KoHeHtparus I1/1K BeliecTsa;

W/TFOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XUMWYECKUX TOHATUU U
TIPUMEHSITh 3TU TIOHSITHS PY ONKMCAHUM BeleCTB U UX TMpeBpallleHUl;
WCIO/Tb30BaTh XUMHWYECKYIO0 CUMBOJIMKY JJIsl COCTaB/ieHus1 (hopMys
BellleCTB U YPaBHEHUN XUMUUECKUX peaklni;

orpefiesiiTb BaJIEHTHOCTb U  CTeleHb OKWC/IeHUS] XUMUUYeCKUX
/IEeMEHTOB B COeJUHeHUAX pas/iMyHOrO COCTaBa, IIPUHA/JIE)KHOCTh
BeL[eCTB K OMpeJieIeHHOMY KJIacCy COeJUHEHUM Mo (opMmysam, BU[
XMMUUECKOM CBSI3W  (KOBaJIeHTHasi, WOHHAasi, MeTa/uInueckas) B



HEOPTraHWYeCKHX COe/IUHEHHsIX, 3apsii HOHA TI0 XUMUUECKOH (popmyire,
XapakTep Cpelpl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COe/JMHEHHH,
THUTT KPUCTa/VIAUeCKOHN PelléTKU KOHKPETHOTO BellleCcTBa;

packpbiBaTh CMmbIc Ilepuoguueckoro 3akoHa [. V. MeHgeneeBa u
JeMOHCTPUPOBATh €ro TOHMMaHWe: OIMUChIBaTh W XapaKTepu30BaThb
TabmuHyto popmy [leproguueckoii CUCTEMbI XUMHUUECKUX 37IEMEHTOB:
pa3nmuuaTh TIOHSTUS «TJIaBHash moArpymnma (A-rpymma)» U «o0ouHast
nogrpynma (B-rpymma)», Manble ¥ 0ofbliide TMepUobl, COOTHOCUTh
o003HaueHusi, KOTOpble HWMEITCS B TepuoAndecKoi Tabmuie, C
UYMC/IOBLIMU ~ XapaKTePUCTUKAaMU CTPOEHUSI aTOMOB  XHMUUECKUX
3/IeMeHTOB (COCTaB W 3apsj siapa, o0Ilee YKMCIO 37eKTPOHOB U
pacripefiejieHe WX T0 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH 0O0II[He
3aKOHOMEpPHOCTH B MU3MeHEeHUH CBOWCTB 3/IeMEeHTOB U UX COeIMHEHUU B
ripejiesiax MaJsbiX TIEPUOJOB U TJVIaBHBIX TIOATPYII C YUYETOM CTPOEHUS
WX aTOMOB;

KiaccuUuiMpoBaTh ~ XMMUUECKWe  3JIeMeHTbl,  HeOopraHuuyeckue
Bell[eCTBa, XUMHUUeCKHe peakiuu (10 UMC/Iy U COCTaBYy YUYaCTBYHOIIUX B
peaki[iy BellecTB, TI0 TerioBoMy 3(h@deKTy, 1o U3MeHeHHI0 cTereHel
OKHUC/IeHUS] XUMUUeCKUX 37IeMeHTOB);

XapaKTepu30BaTh (OIMHChIBaTh) 00IMe U Crielibruyeckue XUMUUeCKHe
CBOMCTBA MPOCTBIX M CJOXKHBIX BeI[eCTB, TO/TBEepPXKAas OIMcaHue
TIpUMepaMu MOJIEKYJIIPHBIX M MOHHBIX YpaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX peaki[ui;

COCTaB/ISATb YPABHEHWsI 3/IEKTPOIIMTHYECKOH JMCCOLMALIMK  KHUCTIOT,
Iiesioueli W CONeH, TIOJHblE W COKPALEHHBIE YPaBHEHMS DeakLui
HMOHHOT'0 o6meHa ypaBHeHUs  peaki[uii,  TO/TBepKAAr0IuX
CylLL|eCTBOBaHUe FeHeTHYECKOH CBA3N MeXKy BellecTBaMU Pa3IMUHbIX
KJIaCCOB;

pacKphiBaTh CYIIIHOCTb OKHUC/IUTE/bHO-BOCCTAHOBUTE/IbHBIX peaklvii
TIOCPe/ICTBOM COCTaBJ/IeHUS 3JIEKTPOHHOTO OasiaHca 3TUX peakLuii;
TIPOTrHO3MPOBaTh CBOMCTBA Bell[eCTB B 3aBUCUMOCTH OT UX CTPOEHUS,
BO3MOYKHOCTM TIPOTEKaHUsI XMUMUYECKUX TIpeBpallleHuil B pa3/InuHbIX
yCJIOBUSIX;

BBIUUC/IATb OTHOCUTENbHYIO MOJIEKYJIIPHYI0O W MOJISIPHYIO MacChl
BeIIeCTB, MacCCOBYIO [OH0 XHWMHUYECKOro 3jeMeHTa Mo ¢opMmysie
COeJUHEeHUs, MacCOBYIO [IO0/IF0 BellleCTBAa B pPacTBOpe, TMPOBOJWUTh
PacuéThl M0 YPaBHEHUIO XUMUUYECKOHN peakiuy;

cobmofaTh  MpaBWa  TI0JIb30BaHUSI ~ XUMHUUECKOM TOCYOM U
nabopaTopHbIM 00OpyZiOBaHMEM, a TakXke TMpaBwia oOpalljeHus C
Bell[eCTBaMU B COOTBETCTBUM C WHCTPYKI[USMU TIO BBITOTHEHUIO
nabopaToOpHBIX XUMHUUYECKHUX OTBITOB I10 TIOJIyYeHHI0O W COOMpaHHUIO
ra3o000pa3HbIX BelllecTB (aMMHaKa U YIJIEKHUC/IOTO ra3a);

MPOBO/JIUTh  peaki[iy, TO/TBepXKAalolie KaueCTBEeHHBIM COCTaB
pa3/IMUHbIX BEIeCTB: pacro3HaBaThb OMNBITHBIM TMYTEM  XJIOPHUJ-,
opomua-, woaua-, KapboHaT-, Qocdar-, cuIMKar-, Cyabdat-,
TU/IPOKCH/-UOHBbI, KaTUOHBI aMMOHUSI U MOHBI M3yUYeHHbIX MEeTasljIOB,
TIPUCYTCTBYIOIIE B BOJHBIX PaCTBOpax HeOPraHWYeCKUX BeIlleCTB;
TIPUMEHSITb OCHOBHbIE Orepalid MbICIUTE/IHOM /leITe/IbHOCTH  —
aHa/M3 W CUHTe3, CpaBHeHHWe, 0000leHre, CHUCTeMaTHU3aLKIO,
BbISIBJIEHWE TIPUUMHHO-C/Ie/ICTBEHHbIX CBsi3el — /IJisl U3yueHUs] CBOMCTB
BeI[eCTB M XUMHUUYECKUX peakiuii, eCcTeCTBeHHO-HayuHble MeTO/bl



To3HaHUsl — Hab/moieHre, U3MepeHre, Mo/ieJIMpOBaHue, KCTIepUMEHT
(peasibHBIN U MBIC/IEHHBIN).



TEMATHNYECKOE IVNTAHUPOBAHUE

8 KJIACC
KosmyecTBo yacoB
No HaumeHoBaHMe pa3je/ioB U TeM OnekTpoHHbIe (1{u¢poBHIe)
KonTposibHbIE IIpakTHyecku
N/ | NporpamMmsl Bcero oOpa3oBaTe/IbHbIE PeCypPChI
padoThI € paboThI
Pa3pen 1. IlepBoHaya/ibHbIE XUMHUYECKHE MIOHATHUSA
Xumusi — BakHasi 00/1aCTh
1.1 eCTeCTBO3HAHUSI U MPaKTUUeCKOu 5 2 Bubmotexa IOK
) p https://m.edsoo.ru/7f41837c
JlesiTeJIbHOCTU YesioBeKa
Bbubmmoreka [IOK
1.2 BeliectBa 1 XMMHYeCKue peakiiuu 15 1 nomotexa L
https://m.edsoo0.ru/7f41837¢
Wtoro no paspeny 20
Pa3zgen 2. BaxHeline npejCTaBUTe/ M HeOPraHMUYeCKHUX BelleCcTB
bubmoTeka LIOK
2.1 Bosayx. Kucnopoa. ITonsitrie 06 okcugax 6
i poa A https://m.edsoo.ru/7f41837c
bubnuoreka IIOK
2.2 Bopopoa.Ilonsitie 0 KUC/IOTax U COMSX 8 1
AOPOA https://m.edsoo.ru/7f41837c
bubuoreka LIOK
2.3 Boga. PactBopsr. ITonsTie 06 ocHOBaHUSX 5 1 1 4
https://m.edsoo.ru/7f41837c
24 OCHOBHBIE K/1aCChl HEOPraHUYeCKUX 11 1 1 bubmmoreka [IOK
' COoeIUHeHU https://m.edsoo.ru/7f41837¢c
Wroro no pa3peny 30

Pa3pgen 3. Ilepuoanueckuii 3akoH u Ilepuoguueckasi cucreMa xumuueckux 3jemeHToB [I. VI. MenjesieeBa. CTpoeHue aTOMOB.

XuMuueckas cBfa3b. OKHC/INTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIuH

3.1

ITepuoanueckuii 3akoH u [lepruoanueckast

7

bubmoreka [IOK




cucTeMa XMMHYeCcKux 37eMeHToB [1. U.
MenpeneeBa. CTpoeHHe aTomMa

https://m.edsoo.ru/7f41837¢

3.9 Xumuyeckast CBsisb. OKUC/IUTe/IBHO- 3 bubmoteka LIOK
BOCCTAaHOBUTEJIbHBIE peaKLIu1 https://m.edsoo.ru/7f41837c
Wtoro nio pasgeny 15 Bubmmorexa TOK
https://m.edsoo.ru/7f41837c
Pe3epBHoe Bpemst 3 Bubmaorexa OK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




9 KV/IACC

KommuecTBO YacoB

Ne HaumeHoBaHuUe pa3/ie/ioB H TeM JnekTpoHHbIe (1{u¢poBbIe)
Konrtposbabeie | IlpakTHueckue
n/m | mporpamMmsIl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoTsI padoThI
Pasgen 1. BemecTBo U XuMHUecKe peakijuu
11 [ToBTOpEHUe U yrayO/ieHre 3HaHUM 5 1 bubnuoreka LIOK
) OCHOBHBIX pa3/ie/ioB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 32aKOHOMEPHOCTH XUMUUECKHX 4 bubnuoreka LIOK
] peakiuii https://m.edsoo.ru/7f41a636
13 ONeKTpoIMTAYeCKas AUCCOLaLUs. 3 1 1 bubnuoreka LIOK
' XuUMHUYeCKre peakliuv B pacTBOpax https://m.edsoo.ru/7f41a636
Utoro nio pasgeny 17
Pa3pen 2. HemeTa/ibl 1 X CoefUHEHUS
21 OO0111ast XxapaKTepUCTHKA XUMHUUECKUX 4 1 bubmoreka IIOK
] snieMeHTOB VIIA-rpynmsl. ["asoreHsl https://m.edsoo.ru/7f41a636
OO0111ast XxapaKTeprUCTUKa XUMUUECKUX
2.2 sneMeHTOB VIA-rpymrsl. Cepa U eé 6 Bubmorexa [IOK
) Py - P https://m.edsoo.ru/7f41a636
COeJMHEeHUsI
OO0111ast XxapaKTepUCTUKA XUMUUECKUX
2.3 s1eMeHTOB VA-rpynmnsl. A30T, (hocdop U ux 7 1 bubmmorexa [OK
' PyTHEL. ’ P https://m.edsoo.ru/7f41a636
COe/IMHEeHUsI
OO0111ast xapaKTepUCTUKa XUMUUECKUX
24 ssieMeHTOB [VA-rpynmsl. Yriepog u 8 1 2 bubmmorexa [OK
) . py ) POA https://m.edsoo.ru/7f41a636
KPEMHUU U UX COeIMHEeHUs]
Wtoro nio pasgeny 25




Pa3pgen 3. MeTanabl 4 MX COe/JMHEHUSA

. bubnuoreka LIOK
. 4
3.1 Obue cBolicTBa MeTa/I0B https://m.edsoo.ru/7f41a636
3.2 Baxnelilve MeTasibl U UX COeJUHEHUS 16 Bubnmorexa [OK
https://m.edsoo.ru/7f41a636
Wtoro no paszgeny 20
Paszpen 4. Xumus M oOKpyKarmias cpeaa
4.1 BemecTBa 1 MmaTepuasibl B )KU3HU Yei0BeKa 3 Bubmaorexa LIOK
‘ o P https://m.edsoo.ru/7f41a636
Wroro no pa3peny 3
Pe3epBHoe Bpems 3 Bubmaorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME




IIOYPOYHOE IVIAHNPOBAHUE

8 KJIACC
Nd KoyinyecTBo uyacoB
JJIEKTPOHHBIE
Jara nu¢poBbIie
n| Tema ypoka Konrposbhbie | IIpakTuueckue
Bcero u3yueHuss | oOpa3oBaTe/IbHbIE
/ paboTbI paboTbI
pecypchl
n

1 IIpeamet xvmun. Pob XuMum B 1 bubmoTeka 110K https:/
JKU3HU yejioBeka. Tesia v BelljecTsa m.edsoo.ru/ff0d210c

9 IToHsiTHe 0 MeTo/jax MO3HaHUS B 1 bubmoTeka 110K https:/
XUMUU m.edsoo.ru/ff0d227e
[Mpaktuueckas pabora Ne 1 «IIpaBuia

3 paboThI B 1ab0paTOpUM U MPUEMBI 1 1 Bubmuoreka ITOK https:/
obpatrieHusi ¢ 1abopaTOPHBIM m.edsoo.ru/ff0d23dc
00opyioBaHHEM»

4 Yuctele BemjecTBa v cMecH. CriocoObl 1 bubmmoreka I1OK https:/
pasjiesieHust cMecel m.edsoo.ru/ff0d26ca
[MpakTueckasi pabota Ne 2 Bub HOK hitps:/

o nbnmoreka ttps:

5 Paspenenue cmeceit (Ha mpumepe 1 1
«ras v( P p m.edsoo.ru/ff0d28c8
OUMCTKY NTIOBAPEHHOW COJIN)»

bubmoteka 11OK https:/
6 ATOMBI ¥ MOJIEKYJIbI 1
Y m.edsoo.ru/ff0d2a6¢c

. XUMUYECKUe 3JIeMEHThI. 3HaKU 1 bubmoTeka 11OK https:/

(CMMBOJIBI) XUMHUYECKUX 3/IEMEHTOB m.edsoo.ru/ff0d2be8
bub6 OK hittps://
8 IIpocThle 1 C/10KHBIE BelllecTBa 1 nomotexa L :

m.edsoo.ru/ff0d2a6c¢




bubmoteka 11OK https:/

9 ATOMHO-MOJIEKY/ISIDHOE YUeHUe . edsoo.ru/Ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa BellleCTB. BuGmiorexa LIOK hitps:/

10 | Xwumunyeckasi popmy/a. BaneHTHOCTh m.edsoo.rw/f0d2eae
aTOMOB XMMHWUECKUX 3/IEMEHTOB

1 OTHoOcCHTe/IbHAs aTOMHas Macca. bubnmmoreka LIOK https:/
OTHOCUTe/IbHAsI MOJIeKYJ/IIpHas Macca m.edsoo.ru/ff0d323c

1 MaccoBast 107151 XUMHUYeCKOTo bubmoTeka 110K https:/
3/IeMeHTa B COeIUHEHUU m.edsoo.ru/ff0d350c

13 KosmnuectBo Bewjectsa. MoJib. bubmmoreka LIOK https:/
MossipHasi Macca m.edsoo.ru/ff0d5230

14 dur3nyecKue U XuMrUUYecKue siBJIeHUs. bubmmoreka LIOK https:/
XUMHUUecKas peakLusi m.edsoo.rw/ff0d37fa

15 IIpy3HaKu U yC/10BUA NIPOTEKaHUA Bbubmioreka LIOK https:/
XUMHUUECKUX peakLUi m.edsoo.rw/ff0d3a16

16 3aKOH COXPaHEeHHs MacChl BelLeCTB. bubmmoreka I1OK https:/
XUMUYecKue ypaBHeHUs m.edsoo.ru/ff0d3b88
Bbruncienns KonuecTsa, MacChbl BuGmorexa LIOK hitps:/

17/ sewecrsa o ypaBHeleHM m.edsoo.ru/ff0d5708_p_
XUMUYECKUX peakLyi
Knaccudukaiysi XuMuueckux

18 | peakiuii (coeuHeHus], pa3/ioXKeHUs, Brbmotera HOK brps:is

m.edsoo.ru/ff0d3f34

3ameltieHusi, 0bMeHa)
M. B. JIoMOHOCOB — yUéHbIN- BuGnorexa LIOK https:/

19 | SHIMK/IONeIUCT. O606LljeHI/Ie u 1 edsoo. r/E0d40cd
CUCTeMaTH3aLys 3HaHUU

20 | KonurtpospHas pabora Nel 1o Teme bubmioreka [1OK https:/




«BGH_IECTBEI U XUMHWYEeCKHEe pedKLUN»

m.edsoo.ru/ff0d4290

Bo3gyx — cmech razos. CocraB

bubmoreka I1OK https:/
21 .K —
POSAYXd. BHCTIOPOA —= SMEMERT H m.edsoo.ru/ff0d448e
rpocroe Beljectso. O30H
dusnyeckre U XMMUUeCKHe CBOMCTBA
22 | kuwiopoza (peakLu OKUCIeHUs Bubmaorexa LIOK https:/
poAa (peaxt ’ m.edsoo.ru/ff0d4614
ropenwue). [TonsaTre 06 okcugax
CriocobbI rosiyueHUst KUC/IOPOZa B
23 | nabopaTopuu U NIPOMBIIIIEHHOCTH bufimenesa LOK bupe
patop P ’ m.edsoo.ru/ff0d497a
IIpumeHeHue KUCI0pOa
TemioBoii 3¢hekT XxuMUUeckon
24 peakLuu, TIOHATHE O bubmoTeka 110K https:/
TepMOXUMUUYECKOM ypaBHEHUH, IK30- m.edsoo.ruw/ff0d4790
Y SHJ0TEPMUYECKUX PeakLUsX
Tonmgo (He( Tk, yroyib U MeTaH).
bubmmoreka LIOK https:/
25 | 3arpsi3HeHHe BO3/yXa, CIIoCOOBI ero
m.edsoo.ru/ff0d4c4a
rpeiOTBpaleHUs]
IMpaktuyeckas pabora Ne 3 1o Teme But6 HOK hitps./
nbnmoreka ttps:
2 IT
6| «[lonyuemne u cobuparme . m.edsoo.ru/ff0d4ae2
KUCJI0PO/ia, U3yUYeHUe ero CBOMCTBY
97 Bogopoa — ssniemeHT 1 npocToe bubmoTeka 110K https:/
BellectB0. HaxoxeHue B npupoje m.edsoo.ru/ff0d4dd0
)8 dusnyeckre U XMMUUeCKHe CBOMCTBA bubsmmoreka L1OK https:/
Bogiopozia. [IpumeHeHue Bofopoza m.edsoo.ru/ff0d4dd0
29 | TloHsiTHe O KMC/IOTaxX U COJISIX Bubmaorexa LIOK htips:/
m.edsoo.ru/ff0d50d2
30 | CrocobblI rosiyueHusi BOZOPOZA B bubmioTeka [1OK https:/




naboparopuu m.edsoo.ru/ff0d4dd0
[Tpaktuueckasi pabora Ne 4 1o Teme
31| «IlonyueHue u cobrpaHue BOIOPO/a, bubamresa LOK bripe:.
o m.edsoo.ru/ff0d4f42
V3y4yeHUe ero CBOMCTB»

32 MornsipHbiii 00bEM Ta30B. 3aKOH bubmoreka I1OK https:/
ABoOrazipo m.edsoo.ru/ff0d542e
Berunciiennst 06éma, KOJinyecTBa

bubmoteka 11OK https:/
33 | BelecTBa rasa Iio ero U3BeCTHOMY
. m.edsoo.ru/ff0d55a0
KOJIMYEeCTBY Bell[eCTBa WK 00bEMY
BerunciieHust 06bEMOB Ta30B 110 BuGmorexa LIOK hitps:/

34 ypaBHeHmoupeaKuHH Ha OCHO]je . edsoo.ru/FfOdS70 8_p_
3aKOHa 0O0BEMHBIX OTHOLIIEHUH T'a30B

35 ®dusnyeckre U XMMUUYeCKHe CBOMCTBA bubmumoreka LIOK https:/
BO/IbI m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHuii. [ToHsTHE 00 bubmmoreka LIOK https:/
WHAVKATOpax m.edsoo.ru/ff0d59e2
Bopa kak pacTtBopuTesnsb.

37 Hace1ijeHHbIe ¥ HEeHaChIIEHHbIE bubsmmoreka LIOK https:/
pacTBopbl. MaccoBas 710714 BeljecTBa m.edsoo.ru/ff0d5b40
B pacTBope
[MpakTuueckasi pabora Ne 5 o Teme

38 «[IpurorossieHue pacTBOpPOB C Bubmioreka LIOK https:/
onpe/ieIEHHON MaCCOBOU [Jj0Jiei m.edsoo.ru/ff0d5eba
pPacTBOPEHHOI'O BelecTBa»

39 KontponbHasi paborta Ne2 1o Teme Bubmioreka IIOK https:/
«Kucnopoza. Bogopoa. Boma» m.edsoo.ru/ff0d6342

40 | Okcugpl: cocTaB, KaacCU(UKalys, bubmoteka [1OK https:/




HOMEHKJ/IaTypa

m.edsoo.ru/ff0d664e

HOJ’IyT—IEHI/Ie Y XUMHUUECKHUe CBOMCTBA

Bubmioreka LIOK https:/

41 | KUUIOTHBIX, OCHOBHBIX U
’ m.edsoo.ru/ff0d664e
am(OTepHBIX OKCU/IOB
42 OcHoBaHUsI: COCTaB, K/laccu(uKaiys, bubmoreka I1OK https:/
HOMeHKJ/IaTypa m.edsoo.ru/ff0d67ca
43 [TonyyeHre U XMMHUYeCKHe CBOWCTBA Bubmioreka LIOK https:/
OCHOBaHMM m.edsoo.ru/ff0d67ca
44 KucoTel: cocTtas, Kiaccudukariys, bubmoreka I1OK https:/
HOMEHKJ/IaTypa m.edsoo.ru/ff0dfee2
45 [TosyueHue U XuMHU4eCKUe CBOMCTBA Bbubmoteka LIOK https:/
KHUCJIOT m.edsoo.ru/ff0dfee2
Cou (cpenHue): HOMEHK/IaTypa,
(cpepine) yp bubmioTeka 110K https:/
46 | crocoOsI MosTyueHUst, XUMHUYeCKHe
. m.edsoo.ru/00ad9474
CBOMCTBA
IpakTueckast pabota Ne 6. Perienue
47 3KCIIepUMeHTAa/IbHbIX 3a/jau 10 TeMe bubmoTeka 11OK https:/
«OCHOBHBI€ K/1aCCbl HEOPraHUYeCKUX m.edsoo.ru/00ad9b7c
COeIMHeHU»
48 I'eneTrueckas CBsA3b MeXY K/1acCaMU bubmoreka I1OK https:/
HeOpraHuyeCcKux CoeMHeHUN m.edsoo.ru/00ad9a50
49 Ob6o06meHne 1 cuCTeMaTH3aLys Bbubmioreka LIOK https:/
3HaHUM m.edsoo.ru/00ad9cb2
KontpospHast pabota Ne3 o Teme
" bubmmoreka I1OK https:/
50 OcCHOBHBIE K/1aCChl HeOPraHUUeCKuX
o m.edsoo.ru/00adSela
COeJMHEeHUU
51 | [IlepBble NONBITKY KjlacCU(pUKALMU bubmoteka [1OK https:/




XUMHUECKUX 3/IeMeHTOB. I1oHsaTHe 0

m.edsoo.ru/00ad9ffa
rpynnax CXOJHbIX 3JIeMEHTOB
[Teprognueckurii 3aKOH U
bubmmoreka I1OK https:/
52 | Tlepuoanueckass cucTeMa XUMUYECKUX
m.edsoo.ru/00ada52¢
aneMmenToB /I. 1. MeHzienneeBa
bu6moTeka 11OK https:/
53 | Ilepuo 0,
PUOZBL, TPYTITBL, TOATPYITIB! m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CoCcTaB aTOMHBIX bubmoTeka 110K https:/
anep. M3oTornbl m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX 000/10UeK
55 | aromoB 31eMeHTOB Ileprosnueckon brbmmmera HOK bripe:
proa m.edsoo.ru/00ada6bc
cucremsl /1. I. MeHzienieeBa
XapakTepucTUKa XMMUUeCKOI 0
56 3/IeMeHTa I10 ero I0JIOKeHUIO B bubsmmoreka LIOK https:/
[Teprognueckon cucreme /1. U. m.edsoo.ru/00ada824
MeHnpeneeBa
3Hauenue [leprogrueckoro 3aKkoHa
57 JUI pa3sBUTHS HAYKU U IPakTUKU. /1. bubmmoreka I1OK https:/
W. MeHpeneeB — yuéHbIii, neiaror U m.edsoo.ru/00ada96e
IPaKJaHVUH
=g DJIEKTPOOTPHULIATE/IbHOCTh aTOMOB bubmoreka I1OK https:/
XUMUYECKHUX TIEMEHTOB m.edsoo.ru/00adaab8
bu6 OK https://
59 | HonHas xumMHueckas CBSI3b nomiorexa L} >
m.edsoo.ru/00adac34
60 KoBaneHTHas noJsisipHas XuMuyecKast bubmoTeka 110K https:/
CBA3b m.edsoo.ru/00adaab8
61 | KoBasieHTHas1 Hero/sipHast bubmoreka ITOK https:/




XUMHYeCKdsa CBA3b

m.edsoo.ru/00adaab9

62 | CrerneHb OKUC/IeHUS 1 Brbmotera HOK brps:is
m.edsoo.ru/00adae28
63 OKuC/IUTeIbHO-BOCCTAHOBUTE/IbHBIE 1 bubmumoreka LIOK https:/
peaknuu m.edsoo.ru/00adb076
bubmmoreka I1OK https:/
64 | OxuwUTeN U U BOCCTAHOBUTEIU 1 m.edsoo.ru/00]i1b07 6_p_
KontpospHast pabota Ne4 o Teme Bu6miorexa LIOK https:/
65 | «CTpoeHue aroMa. XUMHUYeCKast 1 m.edsoo.1w/00adbdst
CBSI3b»
66 O06o00111eHME U CHCTeMaTH3alys 1 bubmoreka I1OK https:/
3HaHUH m.edsoo.ru/00adb33c
67 O06o006111eHre ¥ cCCTeMaTH3al|s 1 bubmmoreka I1OK https:/
3HAHUU m.edsoo.ru/00ad9cb2
68 O06o006111eHre ¥ CCTeMaTH3al[|s 1 bubmoreka I1OK https:/
3HaHUM m.edsoo.ru/ff0d61c6
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9 KV/IACC

No KosinyecTBo yacoB
JJ/IeKTPOHHBIE
Jara nu¢poBbIie
n | Tema ypoka Kourposbhbie | IIpakTnueckue
Bcero u3yueHusi | oOpa3oBaTe/bLHbIE
/ paGoThI patoThI
pecypchl
n
[TeproaruecKuii 3aKOH.
[Teproguueckas cucrema 1 bubmoTeka LIOK hittps:/
XAMUWYEeCKUX 3yiemeHToB /1. U. m.edsoo.ru/00adb59e
MeH/1esieeBa
3aKOHOMEpHOCTH B U3MEeHeHUHN
CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1 briamorera HOK bitge:
B m.edsoo.ru/00adb6b6
TIepPBbIX TPEX MEPHOZOB
Knaccudukaiys 1 HOMeHK/IaTypa 1 bubmoTeka 1IOK hittps:/
HeopraHnyecKux BellecTB m.edsoo.ru/00adb7e2
Busibl XuMr4eckoi CBsI3U U TUTIbI 1 bubmoTeka 1IOK hittps:/
KPUCTA/UIMYECKUX PeIIETOK m.edsoo.ru/00adbac6
KontponbHast paborta Nel 1o Teme
«[ToBTOpEHue U yraybsieHre 3HaHUMA 1 1
OCHOBHBIX pasiesioB Kypca 8 Kiacca»
Knaccudukaimss Xummueckux 1 Bbubmioteka LIOK https:/
peaklyi 10 pa3/IMUHbIM NTPU3HAKaM m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUECKON
eakuyu. [IoHATHe 0 TOMOTeHHbIX U 1 Budanorena UOR L
DEAKIHH. m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLsax
IToHsTHE O XUMUYECKOM PaBHOBECHM. 1 bubmioreka 1JOK hittps:/




@akKTOopkl, BAUSIOLIME HA CKOPOCTh
XMMHUUECKO! peakLy U T0JI0’KeHue
XUMHUYECKOr0 PABHOBECHS

m.edsoo.ru/00adc28c

OxKuCIUTeTbHO-BOCCTaHOBUTEILHBIE

bubmoteka LIOK https:/

XuMHUUeCcKHe peakliiy B pacTBOpax»

9
peakiu m.edsoo.ru/00adcade
Teopus 3/1€KTPOIUTAUECKON
10 yccoranuu. CUibHbIe U c1abblie Bubmaorexa LOK hitps://
A Hanui. m.edsoo.ru/00adcd68
3/IEKTPOJTUTBI
. bubmoreka LIOK https:/
11 No e ypaBHe ea
HHDIE YPABHEHMA peartini m.edsoo.ru/00add448
XuUMHuuecKre CBOMCTBA KUC/IOT U
1 OCHOBaHWM B CBeTe Tpe/iCTaB/IeHUM bubmoTeka 1IOK hittps:/
00 371eKTPOJTUTUYECKO m.edsoo.ru/00add5d8
JIiCCoLMalin
XUMHUuecKue CBOMCTBA COJIeH B CBETe Bub LOK htps:/
o no/MoTeKa https:/
13 rpeCTaB/IeHUI 00
PEA . m.edsoo.ru/00add8b2
37IEKTPOJIMTUYECKON AUCCOLIMALINMI
. bubmoTeka LOK hittps:/
14 ITousiTue o ruapou3e conen
AP m.edsoo.ru/00add9d4
15 O06o00611eH1e ¥ CCTeMaTH3al s bubmoTeka 1IOK hittps:/
3HaHUN m.edsoo.ru/00addd12
[MpakTrueckas pabota Ne 1.
16 «Pe1lieHue s3KcriepuMeHTa/IbHBIX BubmaoTexa IIOK https:/
p m.edsoo.ru/00addbfa
3aa4d»
KonrposnbHast pabota Ne2 o Teme
17 «IDJIEKTPOJIUTUUECKasl INCCOLUaLIU Bubmaorexa IOK hitpsy//
P a HHATL. m.edsoo.ru/00addecO




18

OO6111ast XxapaKTepyCTUKa rajioreHoB.
XuMuyeckue CBOMCTBA Ha IpuMepe

bubmioTeka LIOK https:/

m.edsoo.ru/00addfe2
xJ10pa
XnopoBogopoz. CosnsiHast KUC/I0Ta,
19 | xuMHuecKre CBOWCTBA, MO/yuyeHue Bubanorena HOK s
’ Y ’ m.edsoo.ru/00ade104
TIpUMeHeHre
ITpakTrueckast pabora Ne 2 1o Teme
N bubmoteka LIOK hittps:/
20 «ITosyueHvie COMSIHOM KUC/OTBI,
B . m.edsoo.ru/00ade348
v3yyeHue eé CBOWCTB»
Bbruriciienus o ypaBHeHUsIM
21 XUMHYECKUX PeakLUd, eC/I OJH U3 bubmorexa HOK htps:/
peaKLytd, a m.edsoo.ru/00ade488
peareHToB JlaH B U30bITKe
oy OO0rm1asi XxapaKTepyCTHKa 37IeMEHTOB bubmuoreka LIOK https:/
VIA-rpymmbl m.edsoo.ru/00ade64a
AnnoTtponHbie MoAU(MUKALIUN CePBI.
73 HaxoxxzgeHuve cepel U eé coeJUHEHUM bubmoTeka 1IOK hittps:/
B IIpUpoZie. XMMHUUeCKHe CBOMCTBa m.edsoo.ru/00ade64a
Cephl
24 CepoBozopof, CTpoeHue, bubmoteka 1IOK hittps:/
du3nMyeckre U XUMHUUecKre CBOMCTBa m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KUC/IOTA,
25 | ¢usuueckre U XMMUYeCKUe budanorena UOR L
. m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEeHHe
XHMUUeCKUe peakiuy, jexxalue B
oG | CCHOBE MPOMBILILTEHHOTO crioco6a bubmoreka 11OK https:/

MnoJsiyueHusa cepHof/i KHWCJ/IOTHI.
XUMHUueckoe 3arpsi3HeHHre

m.edsoo.ru/00adec8a




OKpY>Karolllel cpe/ibl CoeIMHEeHUSIMU
cephl

BrruricieHre MaccoBoi [0JI1 BBIXO/ld

Bbubmioteka LIOK https:/

27
MPOAYKTA peakLiu m.edsoo.ru/00adec8a
OO0111ast XxapaKTepUCTUKA 37IeMEHTOB

)8 VA-rpyrrsbl. A30T, paclIpoCTpaHeHue bubmoTeka LIOK hittps:/
B NpUpo/ie, hr3uueckue u m.edsoo.ru/00adeea6
XMMHUUYeCKHe CBONCTBA
Ammuak, ero pusrueckue u

N bubmmoreka LIOK https:/

29 XMMUUECKHe CBOMCTBA, MOyYeHue 1

m.edsoo.ru/00adf004
TIpUMEeHeHue
ITpakTrueckast pabora Ne 3 1o Teme
30 «ITonyueHve ammuaka, u3yueHue ero Bubmiotexa HOK htps:/
_ y » 1Y m.edsoo.ru/00adf180
CBOUCTB»

31 A3oTHasi KUC/IOTa, eé dhusnueckue u bubmoteka LIOK hittps:/
XUMHYECKHe CBOWCTBA m.edsoo.ru/00adf306
Wcnons30BaHre HATPATOB U COJIeH
aMMOHMUSI B KaueCTBe MUHEPAJ/IbHbIX Bt LOK htps:/

o nbnmoreka ps:

32 obpeHuii. XumMuueckoe
yAOoOP . m.eds00.ru/00adf518
3arpsi3HeHue OKpY Karoler cpeJibl
CcOe/IMHeHUsIMU a30Ta
docdop. Okeng pocgopa (V) u

33 Q)occ(l:l))o pHaH KHc'qnc(l))Ta Cb(blxIl)aH(qe)CKHe U Bubmaorexa HOK hitps:/

P N m.edsoo.ru/00adf68a
XUMHYECKUe CBOWCTBA, MOyueHre
HWcnonb3oBanue ¢ocdatos B
. bubmoteka LIOK https:/
34 | KauecTBe MUHEPA/bHBIX Y00PEeHUA.

3arpsi3HeHue TIPUPOJHOMN CpeJibl

m.edsoo.ru/00adfc20




dbocdaramu

Yrnepos, pacripocTpaHeHue B

bubmoreka 11OK https:/
35 rpupoje, ¢pu3nueckue U XuMUueckue
P P ne, m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcuppl yriaeposa, ux usnueckue u
36 XHUMHYeCKUe CBOMCTBaA. bubmoTeka LIOK hittps:/
OKoyioruueckre mpo0b/ieMsl, m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcuzoM yraepoza (IV)
bubmoreka LIOK https:/
37 YrosbHas KUC/I0Ta U eé Cou nommorexa L S
m.edsoo.ru/00ae006¢
[MTpakTrueckast pabota Ne 4 1o Teme
38 "[losiyueHue yryieKuc/Ioro rasa. bubmoTeka 1IOK hittps:/
KauecTBeHHast peakijusi Ha KapOoHaT- m.edsoo.ru/00ae027e
WOH"
[TepBOHaua/bHBIE TIOHATHS 00
39 OpraHvuYeCcKHX BelllecTBax Kak 0O Bubmmotera HOK brps::t
P B m.edsoo.ru/00ae054e
COeZIMHeHHUSIX yraepo/a
. bubmoTeka LOK hittps:/
40 Kpemuuii 1 ero coefjiHeHust
P A m.edsoo.ru/00ae080a
[TpakTrueckast pabora Ne 5. Perierne
41 9KCIIepUMeHTAa/IbHbIX 33/jay 10 Teme bubmoteka LIOK hittps:/
«BakHel1111e HEMeTa/lJIbl U UX m.edsoo.ru/00ae0bf2
COeZIUHeHHSI»
KonTtponbHas pabora Ne3 110 Teme
N bubmoreka LIOK https:/
42 «BakHel11Ie HeMeTaslIbl U UX
m.edsoo.ru/00ae0el8
COeIUHeHHSI»
43 OO0111ast XapaKTepUCTUKa XUMUUYECKUX bubnuoreka LIOK https:/




3/IEMEHTOB — METaJ/IJIOB.
MeTtanniuueckasi CBSI3b U
MeTa/uThueckKasi KpucTasidueckast
peiéTka. ®u3nyeckre CBOKMCTBA
MEeTaJIJIoB

m.edsoo.ru/00ael03e

XuMuyeckKue CBOMCTBA MeTaslIOB.

bubmoteka LIOK https:/

44 IMeKTp OXHI\LM%CKHH PAR m.edsoo.ru/00ael1156
HarpsbkeHUN MeTaslIoB
OO61ue crocoObl TIOyYeHHsT
MeTasu10B. CruiaBbl. Beruncienus no
45 YPaBHEHUSIM XMMUUECKUX peaKLUu, bubmorexa HOK https:/
m.edsoo.ru/00ael1156
€CJIU OJH U3 PeareHTOB COZJEeP>KUT
TIpuMecHu
bubmoteka 1IOK hittps:/
46 [TousaTre o KOppoO3uKM MeTalI0B m.edsoo.ru/00ae1278
bubmioTeka LOK hittps:/
47 [Henoubre MeTa/b! m.edsoo.ru/00ae14b2
48 Okcuabl ¥ TUAPOKCUBI HATPUS U bubmoTeka 1IOK hittps:/
KaJiis m.edsoo.ru/00ae14b2
49 [IemoyHO3eMeIbHBIE METAJITbI — bubmmoreka LIOK https:/
Ka/IbLIMK ¥ MarHuu m.edsoo.ru/00ael5e8
N bubmoTeka 1IOK hittps:/
50 Baxkneriive coefuHeHUs KabLYs .edsoo.rw/00ae15e8
51 O06o00611eHre ¥ cCTeMaTH3al[s
3HaHUM
- JKECTKOCTh BO/IbI M CIIOCOOBI eé bubmoreka 11OK https:/
YCTPaHeHUst m.edsoo.ru/00ae1886




[TpakTryeckast pabora Ne 6 1o Teme

bubmioTeka LIOK https:/

53 "JKECTKOCTb BOZbI U METO/IbI eé m.edsoo.r/00ae1ae8
yCTpaHeHus "
5 bubmoteka LOK https:/
>4 ATIOMHHH m.edsoo.ru/00aelc64
55 AwmcoTepHble CBOICTBa OKCHUJA U bubmoteka LIOK https:/
TUZPOKCH/IA m.edsoo.ru/00aelc64
bubmoreka 11OK https:/
> Keneso m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COJTU Keje3a bubmoteka LIOK https:/
(IT) u »xene3a (III) m.edsoo.ru/00ae35e6
=g O06o006111eHre ¥ cCTeMaTH3aL[s
3HaHUU
[TpakTuueckast pabora Ne 7. PelieHue
=9 9KCTIepUMEHTA/IbHBIX 3a/jau 110 Teme bubmoteka LIOK https:/
«BaxHeli111vie MeTaslIbl U UX m.edsoo.ru/00ae3de8
COeJIMHEeHUSI»
BoIuncienus o ypaBHeHUsIM
XUMHYECKUX PeakLid, eC/iv OJJVH U3
G0 | PeareHToB JaH B 130BITKe WK bubmmoreka LIOK https:/
COZlep>KUT NpUMecH. Beluvcienus m.edsoo.ru/00ae1750
MaCCOBOM 0/IM BbIXOZ,a IPOAYKTa
peakLyu
61 O06o00611IeH1e ¥ CCTeMaTH3al[Us
3HaHUM
62 KonrposnsHast pabota Ne 1o Teme

«BakHelIme MeTaaabl U UX




COeIMHEeHUI»

63 BemmectBa u maTepuansl B 1 bubmmoreka 1IOK https:/
TIOBCEeTHEBHOM »KU3HU uejIoBeKa m.edsoo.ru/00ae3f50

64 XUMHYeCcKoe 3arpsisHeHue 1 bubmioTeka LIOK https:/
OKpYKarolllel cpeibl m.edsoo.ru/00ae4270

65 Poss xvMuu B perieHun 1 bubnuoreka LIOK https:/
5KOJIOTUUECKUX MPobieM m.edsoo.ru/00ae4270

66 Pe3epBHbiii ypok. O60011IeH1E U 1 bubmioTeka LOK hittps:/
CHUCTeMaTH3aI[1sl 3HAaHUM m.edsoo.ru/00ae0d0a

67 Pe3epBHbIi ypok. O600IIIeHNE 1 1 bubmuoreka LIOK https:/
CHCTeMaTH3alysl 3HaHUMN m.edsoo.ru/00adb33c

68 Pe3epBHbIi ypok. O606IIeHNE 1 1 bubmmoreka LIOK https:/
CHCTeMaTH3al[1sl 3HaHUMN m.edsoo.ru/00ad9cb2
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YUYEBHO-METOINUYECKOE OBECITEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /151 YHEHUKA

» Xumus, 8 knacc/ I'abpuensHa O.C., OctpoymoB WN.T'., Cnagkos C.A., AKi[ioHepHOe 0011[eCcTBO «/37aTe/IbCTBO
«IIpocserieHue»

» Xumus, 8 knacc/ Pymsuruc I'.E., ®enpaman @.I'., AkipioHepHoe o61mectBo «M3marenbcTBo «IIpocBerieHe»
» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB N.T'., Cnagkos C.A., AKijoHepHOe 0011jecTBO «/31aTe/IbCTBO
«IIpocserieHue»

» Xumus, 9 knacc/ Pymsuruc I'.E., ®enpaman @.I'., AkipioHepHoe o61mectBo «M3marenbcTBo «IIpocBerieHie»
METOINYECKUWUE MATEPUAJIBI V11 YUUTEJIA

https://rosuchebnik.ru/

edsoo.ru

https://firpo.ru

http://doc.fipi.ru/

IN®POBBIE OBPA30OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETU UHTEPHET
http://school-collection.edu.ru/

http://www.virtulab.net

https://content.edsoo.ru/lab/

https://fipi.ru



