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HOACHUTEJIBHAS 3AIINCKA

[TporpamMma o XMMHH Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHUs COCTaBIIE€HA Ha
OCHOBE TPeOOBAaHMI K pe3ylbTaTaM OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MpPOrpaMMbl
OCHOBHOTrO o011ero odpazoBanus, npejacrasieHHbIXx B PI'OC 00O, a Takke Ha OCHOBE
denepanbHOil paboyeil MporpaMMbl BOCIIUTAHUS U C YUETOM KOHIICTIIIMH MPENOIaBaHUs
ydyeOHOro mnpeamera «XuMHUs» B 00pa3oBaTeNbHBIX oOpraHu3auusx Poccuiickoi
Denepanuu.

[Tporpamma o XuMuM AA€T NPEACTaBICHHUE O LENAX, O0ILIEel cTpaTerun o0yJyeHus,
BOCIIUTAHUS M Pa3BUTHS 00YUaIOIIUXCS CPEICTBAMU YUeOHOTO MpeIMeTa, YCTaHABIUBAET
00s3aTeNIbHOE TMPEIMETHOE COJAEpKAHUE, IMPEAYCMAaTPUBAET pACIpPEAEIECHUE €ro Io
KJIaccaM M CTPYKTYpUpPOBaAHHE MO pa3esiaM U TeMaM MPOrpaMMbl 110 XUMHH, OIIpeIeseT
KOJIMYECTBEHHbIE W KA4YE€CTBEHHBIE XapAaKTEPUCTUKH COJEpKaHHUS, PEKOMEHIYEMYIO
MOCIIEZIOBATENILHOCTh U3YUEHUS! XUMUU C YIETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBSI3€H, JIOTMKH YYEOHOro TMpoIllecca, BO3PACTHBIX OCOOCHHOCTEH OOydJarouuxcs,
ompesieNiieT BO3MOXKHOCTH MpeaMeTa JUisl pealu3aiuu TpeOoBaHUU K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM NpOrpaMMbl Ha YpPOBHE OCHOBHOIO OOUIETO
o0Opa3oBaHus, a Takke TpeOOoBaHUI K pe3yiabTaTaM OOY4YeHHsS] XHMMHHU Ha YpOBHE Lieneit
U3Y4YEHMs] TpeAMEeTa M OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATENBHON NEATEIbHOCTU
00y4aroIerocst Mo OCBOCHUIO Y4eOHOTO COJIep KaHMUS.

3HaHME XMMHHM CIYXUT OCHOBOW g  (OpMHUpPOBAaHUS  MHPOBO33PEHUS
oOyJaroIerocsi, ero MpeacTaBleHU O MaTepUAIIbHOM €IUHCTBE MHpPA, BAXHYIO POJb
urparT GopMupyeMble XUMHUEN MPEACTABICHHS O B3aUMOINPEBPALICHUSIX SHEPTUH U 00
HBOJIIOLMM BEIIECTB B MPUPOE, O MyTAX PELICHUs TI00AIbHBIX MPOOJIEM YCTOHYHBOIO
pa3BUTHUSL YEIIOBEUECTBA — CBHIPHEBOM, JHEPreTHYECKOW, MUIIEBOM M 3KOJOTMYECKON
0e301acHOCTH, MPOOIIEM 3PABOOXPAHEHUSI.

N3ydenue xumuu:

CHoCOOCTBYET peanu3ali BO3MOXKHOCTEH ISl caMOpa3BUTHS U (POPMHUPOBAHMS
KYJIbTYpPBbI TUYHOCTH, €€ 001Iel 1 PYHKIIMOHATBLHON IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHPOBAHHME MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH
oOy4JaloIuxcs,  HAaBBIKOB  UX  CAMOCTOSITENIbHOM  yuyeOHOM  J1eATeIbHOCTH,
HKCIIEPUMEHTAIIBHBIX M UCCIIEI0BATEIBCKUX YMEHUN, HEOOXOIUMBIX KaK B TOBCETHEBHON
YKU3HHU, TaK U B Ipo(ecCUOHANbHON AESITEIbHOCTH;

3HAKOMHT CO CHEIU(PUKON HAyYHOTO MBILIUICHUS, 3aK/IaIbIBAET OCHOBBI IIEIOCTHOTO
B3IJIsJa HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SBJISAETCA OTBETCTBEHHBIM JTAallOM B
(GbopMUPOBaHUM €CTECTBEHHO-HAYYHON IPaMOTHOCTH O0YyYaroIUXCsl;

CrocoOCTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHONICHUS K €CTECTBEHHO-HAYYHBIM
3HaHMSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B JKOJIOTMYECKOE OOpa3OBaHUE
00yyJaromuxcs.

JlanHble HampaBieHUss B OOy4YEeHHMM XUMHUHM O00€CIeunBalOTCS —creuuduKon
coJiepKaHusl y4eOHOTo MpeaMeTa, KOTOPBIM SBIISETCS Melarornuecku aJarnTUPOBAaHHBIM
oTpakeHHeM 0a30BOM HAyKU XMMHUHU Ha ONPEJICIEHHOM 3Tare e€ pa3BUTHS.



Kypc xumuM Ha ypoBHE OCHOBHOrO 00Iero oOpa3oBaHHsS OPHEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMHUCS CHCTEMBbl [E€PBOHAYAJIBHBIX IOHATHH XUMHHM, OCHOB
HEOpPraHMYECKOW XUMHUHU U HEKOTOPBIX OTACJIbHBIX 3HAUMMBIX MOHSTHA OpPraHUYecKON
XUMHH.

CrpykTypa coaepKaHus MporpaMMmbl O XUMUU C(HOPMHpPOBAHA Ha OCHOBE
CUCTEMHOI0 noaxoa K e€ nuydenuro. ConepxaHue CKIaAbIBACTCS U3 CUCTEMBI ITIOHATUI
0 XMMHYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI IIOHATUA O XUMUYECKOHN peakuuu. O6e
3TH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 IPHUHILMILY MOCIEAOBATEIBHOIO Pa3BUTHUSA
3HAHUHM HA OCHOBE TEOPETUYECKUX MTPEACTABICHUNA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— [lepuonnueckoro 3akona /1. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMHH;

— YUYEHHS O CTPOCHUHU aTOMa U XMMUYECKOU CBS3H;

— IPEJCTaBICHUIN 00 3JIEKTPOIUTUUECKOM TUCCOIMAIIY BEILIECTB B paCTBOPaXx.

TeopeTnueckue 3HaHUS pacCCMaTPUBAIOTCS HA OCHOBE SMITMPUYECKH TOJYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIBHO OT OJHOIO YPOBHS K JIPYroMy,
BBIMONHAS (QYHKIMM OOBSICHEHHS M IPOrHO3UPOBAHUS CBOWCTB, CTPOCHHS U
BO3MOKHOCTEH ITPAKTHYECKOTO IPUMEHEHHUSI U MOJyYCHHS U3Y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMsl 10 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MIPEJICTABIECHUS O
XUMHYECKOW COCTABJIAIOIIECH HAYYHON KapTUHBI MUPA B JIOTHKE €€ CUCTEMHON MPUPOIBI,
LIEHHOCTHOT'O OTHOILLIEHUS K HAyYHOMY 3HaHHUIO U METOJAaM I03HaHUs B Hayke. M3yuenue
XUMHUH IPOUCXOJUT C IPUBJICUEHUEM 3HAHUN U3 paHee N3YYEHHBIX yUEeOHBIX IIPEIMETOB:
«Oxpyxatouit Mupy», «buonorus. 5—7 knaces» u «Pu3uka. 7 Kimacey.

[Ipy M3ydeHUH XUMHUHU MPOUCXOAUT (POPMUPOBAHHE 3HAHMI OCHOB XMMHUYECKOU
HayKM Kak O0OJIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTUYECKOW JIeATEIbHOCTU
YyeJIoBeKa U KaK OJJHOT0 U3 KOMIIOHEHTOB MUPOBOH KYJIbTYpHI. 3aa4a yueOHOro mpeiMera
COCTOUT B (DOPMHUPOBAHHWU CHUCTEMbl XUMHUYECKUX 3HAHUM — BaKHEHIINX (aKTOB,
NOHATHM, 3aKOHOB W  TEOPETUYECKUX  MOJIOKEHHH, JOCTYNHBIX  0000LEeHuI
MHUPOBO33PEHUECKOr0 XapakTepa, S3blka HayKd, B NMPUOOIIEHUHM K HAyYHBIM METO/aM
MO3HAHUS NPU U3YUYEHHUH BEIIECTB U XUMHUYECKHUX PEaKIHil, B YOPMUPOBAHUU U Pa3BUTUU
MO3HABATEIbHBIX YMEHUH M UX NPUMEHEHHH B y4eOHO-TIO3HABaTENbHOM U ydeOHO-
UCCJIE/IOBATEIbCKON  JIeATENbHOCTH, OCBOEHUM TpaBHJI 0O€30MacHOro oOpallleHus ¢
BEILECTBAMU B ITIOBCETHEBHOM JKU3HU.

[Ipy u3ydeHHMM XUMUU Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs BaXHOE
3Ha4YeHHE NPUOOpeNn TaKue LeH, KakK:

— (opMupOBaHHE  HWHTEIUIEKTYalbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEIBHOMY TMPHUHATHIO  PEIICHUH,
CHOCOOHOM aganTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM >KU3HH;

— HAIpPaBJICHHOCTh OOYy4YEeHMs] Ha CUCTeMaTH4ecKoe MpHOoOUIeHHe 00ydJaromuxcs K
CaMOCTOSITEIbHOW IMO3HABATEIBHOM JI€ATEIBbHOCTH, HAyYHbIM METOJaM IIO3HAHUS,
bopMHUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CITIOCOOHOCTEN K XUMUU;

— obecreyeHre yCIoBUid, CIOCOOCTBYIOLINX MPUOOPETEHUIO 00yYaIOIIMMHUCS OTIBITa
pa3HoOOpa3HON J1eATeIbHOCTH, TO3HAHUS M CaMOMNO3HAHMs, KIIOUEBBIX HABBIKOB



(KJTFOUEBBIX KOMIIETEHIINI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUEHUE JJISl Pa3IMYHBIX BUIOB
NEATEIbHOCTH;

— (opmupoBanue oOmiel GyHKIIMOHAIBHOW U €CTeCTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHCJIE YMEHUI OOBICHITH U OLEHUBATH SBJICHUS OKPY>KAIOIIEr0 MUPA, UCTIOIb3Ys
3HaHUS U OMbIT, MOJYYCHHbIC MPU U3YYCHUU XHUMHH, TPUMEHSATh UX NPU PEIICHUU
npo0JieM B MOBCEIHEBHOM KU3HU U TPYIOBOM e TEIHHOCTH;

— (QopMHpoBaHHE y OO0YyYalOMMXCA TYMAHUCTHYECKUX OTHOIICHUMW, MOHUMaHUS
IEHHOCTH XHWMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTMYECKH IIe1eco00pa3Horo
MOBEJICHUS B OBITY U TPYJIOBOM JEATEILHOCTU B LIENIIX COXPAHEHHSI CBOETO 370POBbSI U
OKPY’KAIOIIEH MPUPOJTHON CPEIbL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHMIO, CIHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHUS OOIIEUEIOBEUECKHUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOdUIIS U HAMPABICHHOCTU JaTbHEHIIIEro 00yUeHuUs.

PaGouas mporpamma pa3zpaboTana ¢ yueToM padoueii mporpaMMbl BOCIUTAHUSA
IF'AOY YAO «YykoTCcKHil OKPYKHOI MPOPUIbHBIH JULECID).

[Iporpamma mnpenHazHaueHa Ui TUIAHUPOBAHUS W OpPraHU3allUd CHCTEMHOMN
BOCIIUTATENbHON JEATEIHbHOCTH C IENbI0 JOCTHKEHUS OOYUYaIOMIUMUCA JTHYHOCTHBIX
pe3ynbTaTtoB oOpa3oBaHus, onpeaeneHHbIXx PI'OC; peanu3yeTcs B €IMHCTBE YPOUHOU U
BHEYPOUHOM JnedrenbHOCcTH. lIpemycmarpuBaeT mpuoOIIeHne oOy4aromuxcs K
POCCHUHCKHM TPaJWLIMOHHBIM JYXOBHBIM IIEHHOCTSIM, BKJIIOYasl KyJIbTYpPHBIC IIEHHOCTH
CBOCH STHUYECKOH TPYIIIBI, MPaBHJIaM U HOPMaM TOBEICHHS B POCCHIICKOM OOIIECTBE.
Pe3ynbraTel JOCTM)KEHUS TENH, PEUICHHUS 3a/1a4 BOCHUTAHUSA JaHbl B (OpMe IIeNeBBIX
OpUEHTUPOB (HANpaBIICHUM), TPEACTABICHHBIX B BHJE OO0OOIIEHHOTO TMOpTpeTa
BBIITYCKHUKA Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHMsS U OTPaXKEHbI B JIMYHOCTHBIX
pe3yabTarax JaHHOW pabodeil mporpaMmBbl.

[ToOyxneHre oOydaromUXcsi COONI0AaTh HOPMBI MOBEJEHUS, MTpaBuja OOILEHUs CO
CBEPCTHUKaMU U TIelaroraMM, COOTBETCTBYIOILME YKJIaay o0I1eoopa3oBaTenbHON
OpraHW3allniy, YCTAHOBJICHUE U MTOIICPKKY JOOpOKeTaTeTbHON aTMOC(ephl; IPUMEHEHHE
WHTEPAKTUBHBIX (GOpM y4eOHOW pabOThl — WHTEIUICKTYAJIbHBIX, CTUMYJIUPYIOIINX
MO3HABATEIbHYI0O MOTHBAIMIO, UTPOBBIX METOJUK, TUCKYCCHUH, AAIOMIMX BO3MOKHOCTD
nproOPECTH ONBIT BEACHHSI KOHCTPYKTUBHOTO IMAJI0ra; TPYyNIoBoi paboThl, KOTOpask y4uT
CTPOWTH OTHOIIEHHS U IEHCTBOBATh B KOMaH/E, CIIOCOOCTBYET Pa3BUTHIO KPUTUIECKOTO
MBIIIUICHUSI.

MaxkcumallbHOE€ HCIOJIb30BAHUE BOCHUTATEIbHBIX BO3MOXKHOCTEH COJEpIKaHUs
y4eOHBIX MPEeAMETOB s (POPMHUPOBAHUS y OOYJAIOMUXCS POCCUHUCKUX TPAJUITMOHHBIX
JyXOBHO-HPABCTBEHHBIX M COIMOKYJIBTYPHBIX IIEHHOCTEH, POCCHHCKOTO UCTOPUYECKOTO
CO3HaHMA HA OCHOBE MCTOPUYECKOTO TPOCBEUICHHS; TPHUBJICUYCHHE BHUMAaHUS
00yJaronmxcsi K IIEHHOCTHOMY acleKTy U3y4aeMbIX Ha YpOKax MpPEIMETOB, SBICHUU U
COOBITUH, MHUIMUPOBAHUE OOCYKIICHUH, BBICKA3bIBAHHA CBOETO MHEHHS, BBIPAOOTKH
CBOETO JIMYHOCTHOTO OTHOIICHHS K W3Y4aeMbIM COOBITHSAM, SIBJICHHUSAM, JIAIAM;
noOyxJieHne oO0ydJaromuxcsi coON0aTh HOPMBI TOBEACHHS, MpaBWia OOIIECHUS CO
CBEPCTHUKaMH W TIEarOraMH, COOTBETCTBYIOIIME YKJIaay oO0IIeoOpa3oBaTebHON
OpraHu3alliy, YCTAHOBJICHUE U MTOIICPKKY A0OpOKeTaTeIbHON aTMOC(ephl; IPUMEHEHHE
WHTEPAKTUBHBIX (OpM y4eOHON pabOThl — WMHTEIUICKTYaJbHBIX, CTUMYIHPYIOIIHX



MIO3HABATEJIbHYI0 MOTHUBALMIO, UTPOBBIX METOAMK, ITUCKYCCUH, NAIOIMIMX BO3MOXHOCTh
PUOOPECTH OMBIT BEICHHSI KOHCTPYKTUBHOTO TMAJIOTa; TPYIIIOBON paOOThI, KOTOPAs yu4uT
CTPOUTH OTHOIICHHS U JIEHCTBOBATh B KOMaHE, CIIOCOOCTBYET PA3BUTHIO KPUTUUECKOTO
MBIIUICHHS

[TpuBneueHne BHUMaHUSA OOYYArOMIMXCS K LIEHHOCTHOMY acleKTy M3y4yaeMbIX Ha
ypoKax MpeAMETOB, SIBICHUN U COOBITUI, HHUIITUUPOBAHUE OOCYXJACHUHN, BhICKA3bIBAaHUI
CBOET0 MHEHHS, BBIPAOOTKHM CBOET0 JIMYHOCTHOTO OTHOIIEHUS K U3y4aeMbIM COOBITHSIM,
SBIIGHUSIM, JIMLIaM; TPUMEHEHHE WHTEPAKTUBHBIX (GopM yueOHOM paboThl —
MHTEIUICKTYaIbHbIX, CTUMYJUPYIOIINX MO3HABATEIbHYI0 MOTUBALIUIO, UTPOBBIX METOIMK,
JUCKYCCHUM, JalolUX BO3MOXHOCTh MPUOOPECTH ONBIT BEICHHUS KOHCTPYKTHBHOTO
JUanora; TpynmoBod paboThl, KOTOpas YYUT CTPOUTH OTHOILIEHUS WM JACHCTBOBATH B
KOMaHJIe, CIIOCOOCTBYET Pa3BUTHIO KPUTUUECKOTO MBIIIICHUS

MECTO YUEBHOT' O ITPEJJMETA «XUMMUS» B YUHEBHOM I1JIAHE
OO0miee yuCIO YacoB, OTBEAEHHBIX IS M3YYEHUS XUMHUU HA YPOBHE OCHOBHOTO

obmero oopa3oBaHus, coctaBiseT 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B HEJIENI0), B
9 kacce — 68 gacoB (2 Jaca B HEJICITIO).



COJAEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayanbHbIe XMMHYECKHE TIOHATHS

[IpenmeT xumuu. Posib XuMHM B )KH3HU YelIOBEKa. XUMUS B CUCTEME HayK. Tena u
BellecTBa. Pu3nueckue CBOKMCTBA BELIECTB. ATperaTHOe COCTOsiHME BemiecTB. [lonsTue o
MeToAax Mo3HaHusl B XuMuu. YucTeie BemecTBa U cMecu. CriocoObl pa3ieieHus] CMECEeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JI€EMEHTbl. CUMBOJIBI XUMUYECKUX HJIEMEHTOB.
[TpocTeie U cl0XKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH
IOCTOSIHCTBAa cocTaBa BewecTB. OTHocuTenbHas aromHas Macca. OTHOCHTENbHas
MOJIEKYJIsIpHast Macca. MaccoBas J10J1s1 XUMHUYECKOTO JIEMEHTA B COCUHEHUN.

KomnuectBo BemecTBa. Monbs. MomnsipHas Macca. B3auMocCBsI3b KOJIMYECTBA, MACCHI
U YWcia CTPYKTYPHBIX EAWHHI] BemecTBa. Pacu€rel mo ¢dopMmynamM XUMHUYECKUX
COCIMHEHU M.

®u3znuecKue U XUMUYECKUE SIBJICHUA. XUMUYECKash peakius U e€ Mpu3Haku. 3aKOH
COXpaHEHMsI MacChl BEIIEeCTB. XUMHUUeckue ypaBHeHus. Knaccudukanums XUMHUECKHX
peakiuii (coeTuHEHUs, pa3IoKEeHUsI, 3aMellleHns, 0OMeHa).

Xumuyeckuii IKCnepumeHm:

3HAaKOMCTBO C XUMHYECKOW TMOCYyJ0i, mpaBwiamMu paboTel B jaboparopuu U
npuémMamu oOpalieHus ¢ J1abopaTopHBIM O0OpYIOBAaHUEM, H3yYEHHUE U OINUCAHUE
dbuznuecKux CBOWCTB 0Opa3lOB HEOPTraHMYECKUX BEIIECTB, HAOIMIOJIEeHUE (PUBUUYECKUX
(naBiIeHUE BOCKA, TasTHUE JIbJla, pACTUPAHUE caxapa B CTYIIKE, KAIIEHWE U KOHACHCALIUS
BOAbI) M XUMHYECKUX (TOpPEHHE CBEYM, [POKAIMBAHUE MEJHOW IPOBOJIOKH,
B3aMMO/JICHCTBUE MeJla C KHCIOTOM) SIBJICHUH, HAOJIIOJEHUE U ONHCAHUE NPU3HAKOB
MPOTEKAaHUs XHUMHUYECKUX peakiui (pa3jioKeHUue caxapa, B3aUMOJECHUCTBHE CEpPHOI
KHUCTIOTBI C XJOpuAoM Oapusi, paszioxeHue ruapokcuga menu (ll) mpu HarpeBanuu,
B3aMMO/ICHCTBUE Kee3a ¢ pacTBopoM conu Meau (1), u3ydeHue crocoOoB paszaeneHus
cMecedl: ¢ TIOMOLIbI0 MAarHuTa, (QUIbTPOBAHUE, BbINAPUBAHUE, JTUCTUILIALUA,
XxpoMartorpadusi, NpoBelIEHUE OYUCTKU MOBAPEHHOW COJIM, HAOIIOJEHHE M OMUCAHHE
pe3yNbTaTOB MPOBEACHUS OMbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MaccChl,
CO3J1aHKE MOJIENIE MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHelilue npeacTaBuTe M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech ra3oB. Coctas Bo3ayxa. Kucioposg — 31€MEHT U IpOCTOE BELIECTBO.
Haxoxaenue kucnopoga B mpupone, (pu3nyeckue U XUMHUYECKHE CBOWCTBA (peakuuu
roperusi). Oxcupapl. Ilpumenenue kucinopoga. CrnocoObl MONyYeHHs] KHUCIOpOAa B
nabopaTopuu ¥ TpoMbInUIeHHOCTH. KpyroBopor kuciopoga B mpupone. O30H —
aJIIOTpONHas MoJIM(pUKAIUS KUCIOPOa.

TemnoBo#t 3¢ (hekT XUMUUECKON peakiuy, TEPMOXUMHUYECKUE YPaBHEHUS, 9K30- U
HHAOTEPMHUECKHE peakuru. TOMIMBO: Yyroib U MeTaH. 3arps3HeHUe BO3/1yXa, YCUIICHUE
napHUKOBOTO 3¢ (deKTa, pa3pymeHrHe 030HOBOTO CIIOA.



Bomopon — anemeHT M npocTtoe BemecTBo. HaxokleHue BoJgopoJa B MHPUPOJE,
dbusznueckue U XMMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBl monydeHus. Kucnorsl u
COJIH.

Mousipablii 00bEM ra30B. PacdE€Thl M0 XMMUYECKUM YPAaBHEHHSIM.

dusnueckue cBoucTBa BoAbl. Boxa kak pactBopureins. PactBopel. Hacslmennsie n
HEHACBHIIIEHHbIE pacTBOPbI. PacTBOPUMOCTH BellleCcTB B BoJe. MaccoBas /10151 BELIECTBA B
pacTBope. XuUMUUYeCKHe CBOMCTBAa Bojbl. OcHOBaHMs. Poiib pacTBOpoOB B mpuUpojae U B
YKU3HU 4esioBeka. KpyroBopot BoJibl B IpUpoAe. 3arpsi3HEHUE NpUPOAHBIX BoA. OXpaHa u
OYMCTKA IPUPOJHBIX BOJI.

Knaccudpukanuss Heopranuueckux coenuHenuid. Oxcunel. Krnaccudukanus
OKCHU/IOB: coJieoOpa3yromue (ocHOBHBIE, KHUCIIOTHBIE, amdoTepHbIe) u
HecoseoOpazyrone. Homenknarypa okcuioB. PuU3WyecKue U XUMHUYECKHE CBOMCTBA
okcuaoB. [Tonydyenne okcuaos.

OcnoBanus. Knaccudukanus ocHOBaHH: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBaHuil. @PuU3MYECKME W XUMHYECKHE CBOMCTBA OCHOBAHUIA.
[TosmyyeHne OCHOBaHUMU.

Kucnorel. Knaccupukauuss xucinor. Homenknatypa kucinor. dusmueckue u
XUMHUUYECKHE CBOMCTBA KUCIOT. Psax aktuBHOCcTM MetaiuioB H. H. bekerosa. [lomyuyenune
KHCJIOT.

Comn. Homenknatypa coieil. ®u3nuecKkue U XHUMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue cosneil.

['eneTnueckas cBsi3b MEXAY KJIaCCAMH HEOPTraHUYECKUX COCAUHEHUMN.

Xumuyeckuii IKCnepumeHm:

KaUEeCTBEHHOE OIPEICIICHUE COJAEPkKAHUS KHUCIOpPOJa B BO3JYyXe, IOJIyYEHHE,
coOupaHue, pacrno3HaBaHWE W HU3Y4YEHHME CBOWCTB KHUCIOpOJa, HaOI0JeHue
B3aMMOJICCTBUS BELIECTB C KUCIOPOJOM M YCJIOBHS BO3HHKHOBEHUS M IPEKpaIICHUS
ropenust (mokapa), O3HAKOMJIEHHE C OOpa3llaMH OKCHJIOB W OINHCAaHUE HMX CBOMCTB,
nojiyueHue, coOupaHue, pacro3HaBaHWE U H3Y4YEHHE CBOMCTB BoOjaOpoJa (TOpeHue),
B3auMojeiicTBue Bojgopoaa ¢ okcugom wmeau (ll1)  (BO3MOXHO HCHOJIb30BaHUE
BUJICOMATEPHUAIIOB), HAOIIOACHIE 00PA3I[OB BEIIECTB KOJIUYECTBOM | MOJIb, UCCIIEIOBAHUE
OCOOCHHOCTEH PACTBOPEHMS BEIIECTB C PA3IUYHOM PACTBOPUMOCTHIO, MPUTOTOBICHUE
PacTBOPOB C ONPEACIEHHON MACCOBOM J10JIEN paCTBOPEHHOTO BEIIECTBA, B3aMMO/ICHCTBUE
BOJAbl C MeTaulaMH (HaTpueM ©  KajblueM) (BO3MOXKHO  HCIIOJb30BaHHUE
BUJICOMATEPUAJIOB), HCCIIEIOBAaHUE OOpPA3I[OB HEOPTAaHUYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB, HAOJIO/IEHUE U3MEHEHUS OKPACKH UHIUKATOPOB B PACTBOPAX KUCJIOT H IIETI0UeH,
u3ydeHue BzaummoneicTBusa okcuaa meau (1) ¢ pactBopom cepHO# KHCIOTHI, KUCIOT C
METaJUIaMH, PEAKUMA HEUTpaau3alud, I[OJy4eHUE HEPACTBOPUMBIX OCHOBAHUMU,
BBITECHEHHUE OJHOTO METaJUIa APYTUM U3 PacTBOPA COJIM, PELICHHUE SKCIEPUMEHTAIBHBIX
3a1a4 no teme «BaxxHenIne K1accbl HEOPraHUYECKUX COCTUHEHUIN.

Ilepuoanueckuii 3akoH u Ilepuoanyeckas cucremMa XuMHYECKHUX dJ1eMeHTOB /1.
N. MengeneeBa. CrtpoeHue aroMoB. XuMHYeCKas CBsA3b. (OQKHCIUTENbHO-
BOCCTAHOBHMTE/IbHbIC PEAKIMHU



[lepBble MOMBITKUA KIAacCU(PUKAIMU XUMHUYECKUX 3JieMeHTOB. [loHsTHe o rpymnmax
CXOJHBIX 3JIEMEHTOB (LIEJIOYHbIC U IEI0YHO3EMENbHbIE METAIIJIbI, TaJIOTEHbI, UHEPTHHIE
rasbl). DJIEMEHTBI, KOTOpbIE 00pa3yloT aM(pOTEepHbIE OKCUABI U THIPOKCHUIBI.

Ilepuoanueckuii 3akoH. Ilepuoauueckas cucrema XuMHUeCKUX diaeMeHToB [l U.
MenneneeBa. Koporkonepruoanas u JuinHHoneproHas popmsl Ileproanueckoii cucteMbl
xumuueckux aemeHToB J[. 1. Menpneneesa. [lepuonas! u rpynnbsl. OU3ndeckuii CMbICI
IIOPSIAKOBOTO HOMEPA, HOMEPOB IIEpHOA U TPYIIBI JIEMEHTA.

Crpoenue aromoB. CocTtaB aroMHbIX sifep. M3orombl. OnekTponbsl. CTpoeHue
AIIEKTPOHHBIX 000J104eK aToMoB NepBbIX 20 XMMHUYECKUX 3eMeHTOB lleprnoanueckoi
cucreMbl J[. W. MenzaeneeBa. XapaKTepUCTHKa XHWMHUYECKOTO DJJEMEHTAa MO €ro
nosioxeHuto B Ilepuonnueckoit cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH  HM3MEHEHMsS paanyca aTOMOB XHMHYECKHX  DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPyIIaM U EPUOIAM.

3nauenue llepuogumueckoro 3akoHa W Ileproguyeckoll CUCTEMBI XUMHYECKUX
AJIIEMEHTOB JJIs pa3BUTHs HAYKU U NpakTuku. [[. 1. MeHneneeB — yd€HbIl U IpaKIaHHH.

Xumuueckas cBsi3b.  KoBanmenTHas  (monsipHass W HEMOJSIpHAsl)  CBS3b.
DIEeKTPOOTPULIATEIBHOCTh XUMHUYECKUX 3JIEMEHTOB. VIOHHAs CBSA3b.

Crenenb oxucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. IIporeccel
OKHCJIEHUS U BOCCTAHOBJICHUS. OKUCIINTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpa3loB BELIECTB METAJUIOB M HEMETAJIOB, B3aHUMOJEHCTBUE
TUAPOKCHIA LHWHKAa C pPacTBOpPaMHM KUCIOT U IIEJIOYEl, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX TMPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TopeHue,
pEaKLUU PA3I0KEHUS, COETUHEHUS).

Mesrcnpeomemmnuwie ceasu

Peanuzanusa MexXnpeIMETHBIX CBsSI3ed MNpU M3YYEHHMM XHUMUU B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOLIUX €CTECTBEHHO-HAYUYHbIX MOHITHH, TaK
U TIOHATHUM, SBIAIOIIMXCA CUCTEMHBIMU Ul OTHEJIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4HOIO LUKJIA.

OO01ue ecTeCTBEHHO-HAayUHbIEe TIOHSATHUS: HAYUHBIH (DaKT, TMIOTe3a, TEOPHs, 3aKOH,
aHaNM3, CHHTE3, KiIaccuukauusi, NEPUOJUYHOCTh, HAOIIOJIEHUE, HKCIEPUMEHT,
MOJICJIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Marepus, aToM, JJIEKTPOH, MNPOTOH, HEUTPOH, MOH, HYKJIWJI, WU30TOIBI,
PalMOaKTUBHOCTh, MOJIEKYJIA, SJICKTPUUYECKHI 3apsi, BEIIECTBO, TEJI0, 00BEM, arperaTHoe
COCTOSIHME BEIIEeCTBA, ra3, (U3UYECKHE BEIMYMHBI, EIUHUIBI H3MEPEHHUs, KOCMOC,
IUTAHETHI, 3BE3/161, COTHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadusa: atmocdepa, rugpocdepa, MUHEpaAIbl, TOPHBIE MOPOJbI, MOJIE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOJHBIEC PECYPCHI.

9 KUIIACC

BeurecTBo 1 XUMHYECKAsA peaKIus

Ilepnoanueckuii 3akoH. Ilepuoanueckas cucrema XUMHYECKUX dieMeHTOB /[l U.
MenneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XMMHUYECKHX



DJIEMEHTOB INIEPBBIX TPEX MEPUOAOB, KNS, KAIbLMSI U UX COCIUHEHUN B COOTBETCTBUU C
II0JIO)KEHHEM 3JIEMEHTOB B [lepnonueckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUbl XMMHUECKON CBSI3U. THIIBI KPUCTAINIMYECKUX PEIIETOK,
3aBHCHMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKU U BUJ1a XUMHUYECKON
CBSI3U.

Knaccudukanus M HOMEHKIaTypa HEOPraHMYECKMX BEIIECTB. XHMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHWYECKUX COCIMHEHUH,
IEeHETHYECKas CBSI3b HEOPraHMYECKUX BEIECTB.

Knaccupukanuss XMMHUYECKUX peakUMi MO pa3iIMYHBIM IpHU3HAKaM (110 YUCILY U
COCTaBy YYaCTBYIOIIMX B PEAKLMU BEIIECTB, IO TEIUIOBOMY 3(PQEKTy, IO M3MEHEHUIO
CTENEHEN OKUCIEHUS XUMHUYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO
KaTajan3aTopa). JK30- U SJHIOTEPMHUUYECKHUE PEAKLIUU, TEPMOXUMHUYECKHE YPABHEHHUS.

[TonsiTne o ckopocTH XuMUYeckoll peakuuu. [loHsTne 00 o0O0paTUMbBIX U
HEOOpaTUMBIX XHMHMUYECKUX peakuusax. I[loHsTHEe O TOMOIeHHBIX M T€TEepPOr€HHBIX
peakuusax. Ilonstne o karammse. [loHATHE O XUMHWYECKOM paBHOBeCHH. PaKTOpBHI,
BIIUSIOIIME HA CKOPOCTh XUMUYECKON PEAKIIMU U MTOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHUCIHUTENTBHO-BOCCTAHOBUTEIIBHBIC peakiuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON peakuuu. CocTaBlIeHHE YpaBHEHHMI OKHCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIUI C UCIIOIb30BAHUEM METO/1a AJIEKTPOHHOro OajaHca.

Teopusi 2IEKTPOIUTUYECKOW AMCCOLUMALMU. OJIEKTPOJIUTBI W HEDJIEKTPOJIUTHI.
Katvonsl, aHnoHbl. MexaHu3M JAMCCOLMAIMM BEIIECTB C Pa3JIMYHBIMU BHJIAMH
xuMudeckoi csizu. Crenenb qucconuanuy. CUiabHbIE U ¢1a0ble AIEKTPOIUTHI.

Peakiiuu woHHOro oOMeHa. YCIOBUS TPOTEKaHUs PEAKIUA HOHHOTO OOMEHa,
MOJIHBbIE U COKpalI€HHbIE HOHHBIE ypaBHEHUs1 peakunil. CBONCTBAa KUCIOT, OCHOBAaHUMN U
cojiel B CBeTe NpEeJCTaBIEHUN 00 3IEKTPOJUTHUECKOW auccouuanuu. KadecTBeHHbIE
peakuuu Ha MOHBL. [IoHsATHE O THIPOIM3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMIJICHHE C MOZCIISIMU KPUCTAJUIMUYECKUX PEUIETOK HEOPraHUYECKUX BEILLECTB
— METaJVIOB U HEMETAJUIOB (rpaduTa M anmasa), CI0KHBIX BEUIECTB (XJIOpUIa HATPHs),
UCCIIEA0BAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOU PEAKLIMK OT BO3ECHCTBUS Pa3IM4YHbIX
(bakToOpoB, HCCIENOBAaHUE AIIEKTPONPOBOAHOCTH PACTBOPOB BEUIECTB, Mpoliecca
JUCCOLIMALINN KUCTIOT, IIEJI0UeH U coJiel (BO3MOKHO MCIIOIb30BAaHUE BUIEO MAaTEPUAIIOB),
IIPOBEACHUE OIBITOB, WUIFOCTPUPYIOIIMX IPU3HAKKA MPOTEKAHUS PEAKUUNA HOHHOTO
oOmeHa (oOpa3oBaHMe oOca/Ka, BbIIEJICHHE ra3a, OOpa3oBaHUE BOJIbI), OIIBITOB,
WUTIOCTPUPYIOLUX TNPUMEPBl OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakuuil (TOpeHue,
peakuuu pas3ioKeHUs, COCIUHEHHs), pacllO3HABAHME HEOPTraHMYECKUX BEIECTB C
IIOMOILIbIO KAYECTBEHHBIX PEAKIMI HA MOHBI, PEIICHUE YKCIIEPUMEHTAJIBHBIX 3a/1a4.

HeMeTa/iibl M X COeAUHEHHU S

OO6mas xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
crenieHn okucienus. CTpoeHrne U pU3nYecKrue CBOWCTBA MPOCTHIX BEIECTB — rajlOreHOB.
XVMHYECKHE CBOMCTBA HA IPUMEPE XJIopa (B3aMMOJEHCTBUE C METAINIAMHU, HEMETaJUIAMH,
nienoyamu). XsopoBojopoa. ConsiHas KUCIOTa, XMMHYECKHE CBOWCTBA, MOJIyYECHHE,



npuMeHenue. JlelicTBue XJjiopa M XJIOPOBOAOPOJa Ha OpraHU3M uejoBeka. BakHeliue
XJIOPUJIBI U UX HAXOXKJIEHUE B IPUPOJIE.

O61as xapakrepuctuka 3neMeHToB VIA-rpynmbsl. OcCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTereHn okuciaeHus. CTpoeHue u pu3ndeckue CBOMCTBA MPOCTHIX BELIECTB
— KHCJIOpOoJa U cepbl. AJUIOTPONHbIE MOAM(PUKALUK KHUCIOpOAa U cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOJOPOI, CTpOEHUE, PU3NUYECKUE U XUMHUECKHe cBOMCTBA. OKCHIbI
cepbl KaK IPEICTaBUTENM KHCIOTHBIX OKCUAOB. CepHas Kuciaora, (QusMdyeckue u
XUMHUYECKHE CBOMCTBa (00IIMEe KaK MpeACTaBUTENs Kilacca KUCIOT M crenupuyecKue).
XVWMHYECKHE PEAKIUY, JIEXKAIINE B OCHOBE ITPOMBIIIJIEHHOTO c110c00a MOJy4YEeHUs CEPHOU
kucnothl. [IpuMenenue cepHoit kucnoTbl. Cou cepHOM KUCIOTHI, KAUECTBEHHAS PEAKIIUS
Ha cyibgar-uoH. HaxoxneHue cepbl M €€ COEOUHEHUN B Mpupoie. XHUMHYECKOE
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl COETMHEHUSMHU CEPbI (KUCIOTHBIC JOXKIH, 3arpSI3HEHUE
BO3/lyXa M BOJIOEMOB), CITIOCOOBI €ro MPe0TBPAIICHHUS.

O6mas xapakrepuctuka 31eMeHToB VA-rpymmnbl. OcCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEeHUs. A30T, paclpocTpaHEHUE B MpHUpoAe, (pU3HUecKue u
XHUMHUYecKre cBoicTBa. KpyroBopor azora B mpupojae. AMMHAK, €ro (pusnveckue u
XUMHUYECKHE CBOWCTBA, MOJIyueHHE W mpuMmeHenue. Conu aMMOHUS, UX (U3HYECKHE U
XHUMHYECKHE CBOMCTBA, MpruMeHeHre. KauecTBeHHas peakiivs Ha MOHBI aMMOHUS. A30THas
KHCJI0TA, €€ ModyyeHue, Gu3nueckue 1 XMMHUeCKHe CBOCcTBa (001I1e KaK IPeICTaBUTENS
KJlacca KHUCIOT U crenuduueckue). Mcnonb3oBaHne HUTPATOB W COJIEH aMMOHHUS B
KayecTBE MHUHEPAIbHBIX YHAOOpeHH. XMUMHUYECKOe 3arpsA3HEHHE OKPYKAIOIIEH cpeibl
COCJIMHEHUSIMU a30Ta (KUCIOTHBIE JOXIHU, 3arpsA3HEHUE BO3/yXa, MOUBBI U BOJOEMOB).
®ocdop, amnorponHbie Mogupukauuu pochopa, pusnueckue 1 XUMUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciaora, GuU3MUECKHe W XHUMHYECCKHE CBOWMCTBA,
nonyuenue. Mcnonb3oBanue pocharoB B kKauecTBe MUHEPAIbHBIX YAOOPEHU.

O6mas xapakrepuctuka 3neMeHToB |V A-rpymmbsl. OcCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHble  CTENEHW  OKHUCIECHUA.  YTIEepoJ,  aUIOTPOIHbIE  MOAU(PUKALINH,
pacrpocTpaHeHue B TNpupoae, (U3NYECKHe M XUMHUYECKHUE CBOWCTBA. ACOpPOIMSL.
KpyroBopot yriepona B mpupozge. Okcubl yriaepoaa, Ux (U3MUECKHEe U XUMHUYECKUE
CBOICTBA, JIEHCTBUE HA JKHUBbIE OPraHU3MBbI, MOJIYYEHUE U MIPUMEHEHHUE. DKOJIOTHUECKUe
npoOaeMbl, cBsizaHHBIE ¢ okcuaoM yriaepona (1V), rumoreza rinoGambHOTO MOTETUICHUS
KJIUMaTa, MApHUKOBBIA 3¢ dekT. YrompHas KuciIoTa U €€ coid, UX (PU3NYECKUe U
XUMHUYECKHE CBOMCTBA, MOTyYeHUe U NpuMeHeHne. KauecTBeHHas peakuus Ha KapOoHAT-
uoHbl. Mcnonb3oBanue kapOOHATOB B OBITY, METUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COEAMHEHUSIX
yriaepona (MeTaH, 3TaH, JTHIEH, AlleTWJICH, 3TAaHOJ, TJIMLIEPHUH, YKCYCHas KHUCIOTA).
[TpupoaHBIe UICTOYHUKH YTICBOJOPOIOB (yroiib, MPUPOAHBIN Ta3, HEPTH), MPOTYKTH X
nepepaboTku (O€H3MH), UX POJIb B OBITY U MPOMBINUICHHOCTH. [loHSITHE 0 OMOTIOTHYecKH
BAXHBIX BEIIECTBAX: JKHUpaX, OeNKax, yrieBojax — M HX POJU B KU3HMU YeEJOBEKa.
MarepuanbHo€ €JMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHHIA.

Kpemunii, ero ¢puzndeckue U XUMHYECKHAE CBOWCTBA, MOJyUYECHUE W MPUMECHEHUE.
Coenunenust kpeMHusi B npupoje. O6mme npeacrabinenus o6 okcune kpemuaus (V) u



KpeMHHUEBON kucinorte. CHIMKAThl, UX MCIOJIb30BaHUE B OBITY, B INPOMBIIUIEHHOCTH.
Baxwneiime cTpouTenbHble MaTepUalibl: KepaMHUKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobnembl 0€30MacHOrO HMCMOIb30BaHUS CTPOUTENBHBIX MaTepHaIOB B
MIOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumeHm:

U3yuyeHue o00pa3loB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJIIHOM KHCIIOTHI,
IPOBEJICHNE KAaYEeCTBEHHBIX pEakUUi Ha XJIOPUJ-UOHBI M HAONIOJCHHE NPHU3HAKOB MX
NPOTEKaHMsI, ONBITHI, OTpaXaroliye GU3NIeCcKre U XUMUYECKHE CBOMCTBA IaJIOTEHOB U UX
COeIMHEHUH (BO3MOXHO UCIIOJIb30BAHNE BUAEOMATEPHAIIOB), 03HAKOMIIEHHUE € 00pa3aMu
XJIOPU/IOB (TaJlOT€HUI0B), O3HAKOMJIEHHE € o0pa3laMu cepbl U €€ COEIUHEHUSIMU
(BO3MOKHO HCIOJIb30BAHME BHUAECOMATEPHANIOB), HAOJIOJEHUE Ipolecca O00YIrIIMBaHUS
caxapa MoJ JEHCTBHEM KOHIEHTPUPOBAHHON CEPHOW KHCIIOTHI, H3yUYEHUE XUMHUYECKUX
CBOICTB pa30aBJIIEHHOM CEpHON KHUCJIOTbI, MPOBEACHHE KAaYECTBEHHOW peakIuu Ha
cynab(aT-uoH M HaOIIO/IeHUE NpU3HaKa €€ MPOTEeKaHus, O3HAKOMJICHUE C (PU3UYECKUMU
cBoiicTBaMu azoTta, ¢ochopa U UX COEAUHEHHH (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMAaTepHaIoB), oOpa3laMu a30THBIX W (GOCHOPHBIX YIOOpEHUH, TOIydCHHE,
coOupaHue, paclio3HaBaHUE M U3YYEHHE CBOMCTB aMMHUaKa, MPOBEJACHUE KaUECTBEHHBIX
peakiuii Ha MOH aMMOHMA M (ochaT-MOH U HU3ydeHHE NPU3HAKOB UX MPOTEKaHMS,
B3aMMOJICHICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeAblo (BO3MOXKHO
UCMOJIb30BAHUE BHUAEOMATEPHATIOB), H3yU€HHE MOJENed KPHUCTAUIMYECKUX PeHIETOK
anmasa, rpaduta, QymiepeHa, 03HAKOMJICHHE C MPOILIECCOM aJICOPOIMHU PacTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MpPOTHBOrasa, nojyuyeHue, cooupaHue,
pacrio3HaBaHUE W HM3YYEHHE CBOMCTB YIJIEKUCIIOrO ras3a, MpPOBEJACHHE KayeCTBEHHBIX
peaknuii Ha KapOOHAaT W CHJIMKAaT-MOHBI W M3y4YEHHE NPU3HAKOB HUX MPOTEKAHMS,
O3HAaKOMJICHME €  NPOAYKUHWEW  CUJIMKATHOW  NPOMBINUIEHHOCTH,  PEIICHHUE
HKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHellne HeMeTaulbl U UX COEIUHEHUS».

Metaniabl 1 UX COeJUHECHHUS

OO0mas xapakTepUCTUKAa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHMM HX
nonoxxkenusa B Ilepuoamyeckoil cucreme xumudeckux snemeHtoB [[. . MenneneeBa u
ctpoeHuss aromoB. CrTpoeHue MerauioB. Meraminyeckas CBs3b M MeETaNIMYecKas
KpUCTAJUIMYECKasd PEMETKA. ODJIEKTPOXUMHUYECKHM PAJ  HANPsDKEHUHM  METAJUIOB.
dusnueckue 1 XMMUYECKHUE CBOMCTBAa MeTayIoB. O01IMe CocO0BI MOTy4YeHUs] METAJUIOB.
[ToHsiTE O KOPPO3UU METAIUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CriiaBbl
(cTanb, 4yryH, JIOpaIFOMUHUN, OpOH3a) U X PUMEHEHHE B ObITY U MPOMBIIIJICHHOCTH.

[[{eounble MeTauIbl: MOJOKEHWE B llepuomnuecko cuUCTEME XHMHYECKUX
anemenTtoB JI. . MenneneeBa, CTpOEHHE HUX aTOMOB, HAXOXJACHHUE B MPHUPOJE.
dusnyeckue M XMUMHYECKHE CBOMCTBa (Ha mpuMmepe Harpus MU Kaiusg). Okcuzabl U
THJIPOKCU/IBI HATpUA U Kanusl. [[puMeHeHne nIeoYHbIX METAJUIOB U UX COSAUHEHUIA.

[IlenoyHo3eMeNbHBIE METAJUIBI MArHUK U KaJdbLMi: nosoxkeHue B [lepuoanueckoi
cucteme xumuueckux snemeHToB Jl. V1. MenneneeBa, cTpoeHUE X aTOMOB, HAXOXK]ICHUE
B npupozac. Puznueckue M XMMUYECKHE CBOMCTBA MarHus M Kaublusa. BaxuHenmmue
COCMHEHUsI KanbIlus (OKCHI, THUAPOKCHUZ, coiii). JKECTKOCTh BOABI M CHOCOOBI €&
yYCTpaHEHHUSI.



AmomuHui: nonoxkenue B [lepuonnueckoil cucteme xuMuyeckux 3iuemeHtoB 1. U.
MeHeneeBa, CTpOCHHE aToMa, HaxOXJeHue B mpupoje. OuU3nuecKkue U XUMHYECKUe
CBOMCTBa alfOMUHUA. AMGPOTEpHBIE CBOMCTBA OKCUIA U THAPOKCH]Ia aTFOMUHUSL.

Keneso: nonoxenue B Ilepuonnueckoil cucreMe xumuueckux snemeHtoB JI. WM.
MeHeneeBa, CTpO€HHE aToMa, HaXOXJeHUE B mpupoje. Puznueckue M XUMHUYECKUE
cBoiicTBa xene3a. Okcuapl, THApoKcHabl U conu kenes3a (I1) u xenesa (11l), ux cocras,
CBOICTBA U MOJYYEHHUE.

Xumuueckuit sIkcnepumenm:

03HAaKOMIJIEHHE C o0pa3llaMu METaJUIOB M CIUIaBOB, UX (PU3UYECKUMHU CBONCTBAMH,
U3Y4YeHHE  Pe3yJIbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  KCIOJIb30BaHUE
BHJIEOMATEpPHUAJIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSI OKCUJIA KAJIBLIMS M HATpUs C BOJIOM
(BO3MOKHO HCIOJB30BaHUE BHUIEOMATEPUAJIOB), UCCIEIOBAHNE CBOMCTB KECTKOM BOJIBI,
mpoliecca TOPeHHs JKelie3a B KUCIOpoie (BO3MOXKHO MCIOIb30BaHUE BUACOMATEPHUATIOB),
MIPU3HAKOB MPOTEKAHMS KAUECTBEHHBIX PEAKIUI HA MOHBI: MAarHus, Kajablus, alFOMUHUSA,
nuHka, xeneza (l1) u xenesza (lll), menu (1), HaOmomeHNe W omMcaHUE MPOIIECCOB
OKpAIllMBaHUs TUTAMEHH MOHAMH HATpUA, KaJdus U KaiblHs (BO3MOKHO HCIIOIh30BAHUE
BUJIEOMATEpPHUAJIOB), HCCIEAOBaHNE aM(OTEPHBIX CBOMCTB THUIPOKCHUIA ATIOMUHUA U
TUAPOKCH/IA IIUHKA, PEIICHHE HKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxkHelIe MeTauibl
U UX COCTUHEHHUSI.

XuMHS M OKPY/KAKOIIAs cpeaa

BemectBa u Marepranbl B IIOBCEIHEBHOM JKM3HM 4ejoBeka. be3zomacHoe
UCIIOJIb30BAHME BEIIECTB W XUMHUYECKUX peakiuii B ObiTy. IlepBas momomip mpu
XUMUYECKHUX 0KOTax M OTPABIICHUSX.

XUMHYECKOE 3arpsA3HEHHUE OKpYKawolleil cpedpl (mpelnenbHas JOMyCTUMast
KOHIIeHTpauus Bemiects, naigee — I[IJIK). Ponp xumMum B pelieHHH 3KOJIOTHYECKUX
npooseM.

Xumuueckuii IKcnepumenm:

u3ydeHne oOpa3loB MaTepuanoB (CTEKJIO, CIUIaBBl METAJUIOB, TOJUMEpHbBIC
MaTEepUAIIbI).

Mescnpeomemnmnuie cea3u

Peanmu3anuss MeXNnpeIMETHBIX CBsA3€ld IpH M3y4YeHMM XuUMUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOIB30BaHNUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHSITHMA, TaK
U TIOHATUM, SBISIOMIMXCS CUCTEMHBIMU [JiI1 OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOIO IMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHBIE MTOHATHUS: HAYYHBINA (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHajgu3, CHHTE3, KIacCu(pUKausi, TEPUOJAUYHOCTh, HAOIIOJCHUE, OSKCIEPUMEHT,
MOJICTTUPOBAHNE, W3MEPEHHE, MOJIENb, SBICHUE, MApPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepHUabl.

®dusuka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, WU30TOIBI,
pPaanoaKTUBHOCTh, MOJICKYJIA, JJCKTPUUYECKUM 3apsj]l, MPOBOJHMKH, IMOITYINPOBOIHUKH,
TUDIICKTPUKH, (DOTOITIEMEHT, BEIIECTBO, T€NO, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, pPacCTBOPUMOCThb, KpHUCTa/UIMUecKash pemeéTka, CIIaBbl, (U3NYECKUe



BEJIMYUHBI, EJUHMIBI M3MEpPEHHs,, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
ComnHie.

buonorus: ¢otocuHTe3, npIxaHue, Ouocdepa, HKOCUCTEMA, MHHEpAIbHbIE
yI10OpeHHsI, MUKPOIIEMEHThI, MaKpPOJIEMEHTHhI, TUTATEJIbHbIE BEIIECTBA.

['eorpacdus: atmocdepa, ruapocdepa, MUHEPATbl, TOPHBIE MOPOABI, IOJIE3HBIE
UCKOIIaeMbl€, TOIIJIMBO, BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI ITIO XUMHUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIC PE3yJIbTaThl OCBOEHUS IPOTPaMMBbl OCHOBHOTO 00I1Iero oOpa3oBaHuUs
NOCTUTAIOTCA B Xo0Je¢ OOy4YeHHMs] XMMHUU B €IMHCTBE Y4eOHOM M BOCHHUTATEIHHOU
NESITEIPHOCTH B COOTBETCTBHU C TPATUIIMOHHBIMA POCCUUCKUMH COIMOKYJIBTYPHBIMUA U
JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMH, MPUHSATHIMU B 00I1IECTBE NMPaBUIIAMU U HOPMaMHU
MOBEJICHUS ¥ CITOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMSI, CAMOPA3BHUTHSI U COITUATA3AIIT
00ydJaromuxcs.

JImaHOCTHBIC pe3ynbTaThI OTpaKaroT TOTOBHOCTH oOyJarommxcs
PYKOBOJICTBOBAThCSI CHUCTEMOW MO3UTUBHBIX IEHHOCTHBIX OPHEHTALUNA W pacUIUpEeHUE
OTIBITA JICATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpuOTHYECKOT0 BOCTIHTAHUS:

IIEHHOCTHOTO OTHOIICHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYCCKOMY U
HAyYHOMY HACJIEANIO, TOHUMAHUSI 3HAYCHHS] XMMHUECKON HAYKH B JKU3HU COBPEMEHHOTO
oOmiecTBa, CIOCOOHOCTH BIIAJETh JIOCTOBEPHOM HMHpOpManued O NepeoBbIX
JOCTKEHUSX M OTKPBITHSIX MUPOBOM M OTEUECTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 yCTPOMCTBE MHpa U OOIIECTBA;

2) rpa;KAaHCKOro BOCTIMTAHUSI:

MPEICTABICHUS O COIMAIBHBIX HOPMaX W MPABMIIAX MEKIMIHOCTHBIX OTHOIIICHUH B
KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO TMOJIE3HOM,
y4eOHOMCCIIE0BATEICKOM, TBOPUYECKOW M JAPYTUX BHJAX ACSITCIBHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JIEATEIHbHOCTH TIPH BBHITIOJIHEHUN YYEOHBIX, TO3HABATEIHLHBIX
3a/1a4y, BBIMIOJIHCHUH XUMHUYECKUX OKCICPUMEHTOB, CO3/JaHUHM YYCOHBIX IPOCKTOB,
CTPEMJICHHS K B3aMMOIIOHHMMAHHWIO ¥ B3aWMOIIOMOIIM B TIPOIlecCe ITOM ydeOHOM
JESITEIIBHOCTH, TOTOBHOCTH OIIEHWBATh CBOE TIOBEJICHUE M TIOCTYITKA CBOUX TOBApPHUIIECH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIIEICTBUI MOCTYITKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUECKHE TPEACTABICHUS O BEIIECTBE U XHMHUYECKOW peakiu,
COOTBETCTBYIOIIUE COBPEMCHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIISIONINE OCHOBY JIJIS
MOHMMAHMs CYIIHOCTH HAyYHOM KapTHHBI MHUpPA, TMPEACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOTHON CPEeIoH, O
POJU XUMHUHU B TTO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIHHBIC MOTHBBI, HAMIPABJICHHBIC HA MTOJIYYCHHE HOBBIX 3HAHUH 110 XUMUH,
HE0OXO0IMMBIC JUTSI OOBSICHCHHSI HAOJTFOIaeMbIX MPOIIECCOB U SIBJICHUM, TIO3HABATEIHHOM,
WH(OPMAIIMOHHOW U YUTATEIHLCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHOMN
paboThI ¢ Y4COHBIMU TEKCTAMHM, CIIPABOYHOM JIMTEPATyPOU, JOCTYITHBIMUA TEXHUYCCKUMU
cpencTBaMu WH(OOPMAITMOHHBIX TEXHOJIOTHH;

UHTEpEC K 00YUCHHIO M MIO3HAHMIO, JTI0003HATEIIBHOCT, TOTOBHOCTD U CLIOCOOHOCTH
K caM000pa30BaHUIO, TIPOSKTHON M UCCIIEIOBATEIBCKOW NEATEILHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPABJICHHOCTH M YPOBHSI O0y4YEHUS B JAJIbHEUIIIEM;

4) popMHUpPOBaAHUS KYJIbTYPbI 3[10POBbSI:



OCO3HAHME LICHHOCTU JKHU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10POBBIO,
YCTaHOBKHU Ha 3JI0POBBIA 00pa3 *U3HU, OCO3HAHUE MOCIEICTBUMA U HENPUSITHE BPEIHBIX
OpuBbIYEK  (YNOTpeOJIEHUsT  AJKOTOoJIs, HApKOTHUKOB, KYpEHHs), HEOOXOIUMOCTH
co0umroieHus MpaBuil 0€30MaCHOCTH MPU 00paIleHU ¢ XUMUYECKUMU BELIECTBAMU B OBITY
Y peaJbHOU KHU3HU;

5) TpyaoBOro BocnuTaHusi:

MHTEpEC K NPAKTHUYECKOMY M3y4UEHHUIO TIpodeccuili U Tpyna pas3InyHOro poja,
YBOXXEHHE K TPYLy M pe3ylbTaTaM TPYILOBOW NEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE
OPUMEHEHHS] MPEIMETHBIX 3HAHMM 1O XUMHH, OCO3HAHHBIM BBIOOP HMHJMBHUyaJbHON
TPAEKTOPUU TPONOJDKEHHs] 00pa3oBaHMs C Y4YETOM JIMYHOCTHBIX HMHTEPECOB H
CIOCOOHOCTM K XHMMHH, OOILECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEH, YCHEIIHON
npo(eCCUOHAIBHOM JAEATEIbHOCTH U PA3BUTHS HEOOXOAHWMBIX YMEHHH, TOTOBHOCTb
aJanTHPOBAThHCS B IPO(ecCHOHANbHON Cpee;

6) IKOJIOTHYEeCKOT0 BOCTTUTAHMS:

HKOJIOTMUECKH 11eJIec000pa3HOe OTHOIIEHHE K MPHUPOJAE KaK MCTOYHHUKY >KM3HU Ha
3emsie, OCHOBE €€ CYIIECTBOBAaHUS, NMOHMMAaHUE LIEHHOCTU 3J0pPOBOTO U 0€30MacHOro
oOpa3a U3HHU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (DHU3MYECKOMY U
NCUXUYECKOMY 37I0POBbIO, OCO3HAaHHME ILIEHHOCTH COOJIOJEHHUS TNpaBUi OE30M1acHOrO
MOBEICHUS IPU pabOTE C BEIIECTBAMM, & TAKKE B CUTYALMIX, YTPOKAIOIIMUX 310POBbIO U
JKU3HHU JIIOAEH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, IOJTy4aeMble TPU U3YUEHUH XUMUH, I PEILICHUS
3a/la4, CBSI3aHHBIX C OKPYKAWOIIEW IPUPOJHOW CpEeloW, JUIsl TOBBILIEHUS YpPOBHS
HKOJIOTMYECKON KYJIbTYpbl, 0OCO3HAaHUA II100aIbHOTO XapakTepa 3KOJIOTHUECKUX Mpo0iIeM
U ITyTEeW UX PELIEHUS TOCPEICTBOM METO0B XUMHH, SKOJIOTUYECKOT O MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBATLCS UM B NTO3HABATEIbHOW, KOMMYHHUKATUBHON M COLMATBHON MTPAKTUKE.

METAINIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MmeTanpeqMeTHBIX pe3yIbTaTOB BIIEISAIOT 3HAUUMBbIE JIs1 GOPMHUPOBaHUS
MHUPOBO33pEHUs OOIIEHAyYHbIE TOHATHS (3aKOH, TEOpHUs, MPHUHIMII, THIOTe3a, (akKT,
cUCTeMa, MPOILECC, IKCIEPUMEHT U JIPYroe.), KOTOpPhIE HCIOIb3YIOTCS B €CTECTBEHHO-
HAyYHBIX y4YEOHBIX MpEeMeTax U IO3BOJISIIOT HAa OCHOBE 3HAHMM M3 3TUX MPEIMETOB
dbopMupOBaTh MPEICTaBICHUE O LIETOCTHON HAy4YHOM KapTHHE MHpA, U YHUBEPCAJIbHbIC
yueOHble JIeHCTBHUs (IO3HABaTeIbHbIC, KOMMYHHKATHBHbBIC, PETYJISTUBHBIE), KOTOpHIC
oOecreunBaoT (POPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBIICHUIO yIeOHOM JeATeILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIe 1eCTBUSA

ba3oBble Jornyeckue neicTBus:

YMEHHS UCHOJIb30BaTh MPUEMBI JOIMYECKOTO MBIIUIEHUS NP OCBOEHUU 3HAHUM:
pacKpbIBaTh CMBICT XUMHUYECKUX TMOHATUH (BBIACIATH HMX XapaKTepHble MPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMH HOHATHSAMH), HCIOJB30BaTh IOHATHS IS
OOBSICHEHUSI OTAENBHBIX (DAKTOB W SIBICHHI, BHIOMPATh OCHOBAHUS W KPUTEPUM IS
KJaccu(uKanmuy XMMHUYECKMX BEIIECTB W XHMHUYECKHX pEaKIMd, YCTaHAaBINBATh
NPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXAY OOBEKTaMH H3YUEHHUS, CTPOUTH JIOTUYECKUE



paccyxiaeHus (MHAYKTHBHbIC, JEAYKTUBHbIC, IO AaHAJIOTUM), JeJaTh BBIBOABI U
3aKJIIOYEHUS,

YyMEHHE TPUMEHATh B TMpoIllecCe TMO3HaHUSA TOHATUSA (MpEeIMETHbIE U
MeTanpeIMEeTHbIE), CHMBOJMYECKHE (3HAKOBbIE) MOJENU, HCIIOJIb3yeMble B XHUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUU MOJICIbHBIC MPEACTABICHUS —
XUMHUYECKHM 3HaK (CUMBOJI 3JIEMEHTa), XUMHUUYecKas GopMyia U ypaBHEHHE XUMHYECKON
peakuy — MPU PEIICHUH y4yeOHO-TIO3HABATENBHBIX 3aJlay, C YYETOM 3THUX MOJEIbHBIX
NPEJICTABJICHUI BBISBIATh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU H3y4aeMBIX
O0OBEKTOB — XHMHUYECKUX BEHIECTB M XUMHUUYECKUX pEaKIui, BBISBIATH OO0IIUE
3aKOHOMEPHOCTH, TNPUYUHHO-CIEICTBEHHbIE CBSI3M W TMPOTHUBOPEUYUS B H3yYaEMBIX
mpoiieccax U SBJICHUSX.

ba3oBble ucciieoBarebCKue 1eHCTBUA !

YMEHHUE UCIOJIb30BATh MTOCTABJICHHBIE BOMPOCH! B KAYECTBE HHCTPYMEHTA IMO3HAHUS,
a TaKKe B KaueCTBE OCHOBHI /Jisi (POPMUPOBAHUS TUIIOTE3bI 110 MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

npuoOpeTeHrne OmbITa M0 IUIAHUPOBAHUIO, OpraHu3alMd ¥ IPOBEJICHUIO
YUYEHUYECKUX IKCIIEPUMEHTOB, YMEHUE HAOIIOAATh 32 XOJI0M IIPOLEcca, CaMOCTOSATENBHO
MIPOTHO3UPOBATH €r0 PE3yNbTat, (HOPMYIMPOBATH 0OOOIIEHUS U BHIBOJBI 110 pe3yIbTaTaM
IIPOBEIEHHOTO OIbITA, UCCIIEI0BAaHNUsA, COCTABIATh OTUET O MPOIETaHHOU padoTe.

PabGora c undgopmanueii:

yMEHHE BBIOUpATh, AHAIU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PA3TUIHBIX
BUJOB W (OpM TMpeNCcTaBICHHs, IOIYy4aeMyl) H3 pa3HbIX HCTOYHUKOB (HAYYHO-
MOMyJIsipHas JIUTepaTypa XUMHYECKOTO COACPKAaHHS, CIPABOYHBIC MOCOOHS, PECypPChI
HuTepHeTa), KpUTHUECKH OIIEHUBATH IPOTUBOPEUNBYIO U HEJIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE TMPUMEHITh pas3IMyHble METOABl M 3alpochl MPU TOUCKE U OTOOpe
UH(GOPMAIIUUA ¥ COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAUMBIX JIJIsl BHITTOJIHEHUS YYEOHBIX U
MO3HABATENBHBIX 3aJlay OMNpEeNeIEHHOTO THMA, NPUOOPETEHHE OmbiTa B 00JacTH
UCTIOJIb30BaHUST  WMH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHH,  OBJIaJICHUE
KYJIbTYpOH aKTUBHOTO MCTOJB30BaHUS PA3JIMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSATEILHO
BBIOMpATh ONTUMANIBHYIO (GOPMY MPEACTaBICHUS HHPOPMAIMU W HUIIOCTPUPOBATH
peliaeMble 3a7]a4i HECJIIOKHBIMU CXeMaMu, TuarpaMMamu, IpyruMu popmamu rpaduku u
UX KOMOUHAILIUSIMU;

YMEHHE UCIOJIb30BaTh U AaHAJIM3UPOBATh B IIpoliecce y4eOHOM U HcclieJoBaTeNIbCKOU
NESTENBHOCTH WH(OPMAIMIO O BIUSHUU TMPOMBIIUIEHHOCTH, CEJIBCKOTO XO3SIICTBA U
TPAHCIIOPTA Ha COCTOSIHUE OKPY:Kalollel MPUPOIHON CPEbI.

KoMMyHuUKaTHBHBbIE YHHBepcaIbHbIE y4eOHbIe NeiiCTBHUS:

YMEHMS 3aJ1aBaTh BOINPOCH! (B XOAE AMAIOra M (WiIu) AMCKYCCHM) IO CYILECTBY
obcyxaaeMoit TeMbl, (OPMYTUPOBATh CBOM MPEIOKEHUS] OTHOCHUTEIHHO BBHITIOJIHEHUS
MPEJI0KEHHOM 334K,

YMEHUS TPEJICTABIIATh TOJYYCHHBIC Pe3yJbTaThl TO3HABATEILHON JICATEIHLHOCTH B
YCTHBIX M THCHbMEHHBIX TEKCTaX; JeNaTh MPE3EHTAIUI0 PE3YJIbTATOB BBITIOJHEHUS
XUMUYECKOTO JKCIepuMeHTa (71abopaTOpHOrO OMbITa, Ja0OpaTOPHOM paboOThl IO
WCCJICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);



yMEHUs  y4eOHOro COTPYJHHYECTBA CO CBEPCTHUKAMH B  COBMECTHOH
IIO3HABATEIIBHOW M HCCIIENOBATENbCKOM NEATEIbHOCTH IIPU PEIIEHUH BO3HUKAIOIMIMX
npo0JeM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB M COINIACOBAHUS MO3ULUHN (0OCYXIEHU,
OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBbI», KOOpPAMHAIUS COBMECTHBIX JEHCTBHUH,
OIpEJIEJIEHNE KPUTEPHUEB MO OLICHKE KAYECTBA BHINOJIHEHHOW pabOThl U APYTHE).

PerynssiTuBHbIE yHUBepcaJbHbIe YueOHbIE 1eiiCTBUSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNATh LEJId JACSITENbHOCTH, ILIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHMPOBATh W TPH HEOOXOAWMOCTH KOPPEKTUPOBATH CBOIO
NESATENbHOCTh, BbIOMpaTh Haubosee 3(PQPEKTUBHBIE CHOCOOBI pEIIEHHS YYEOHBIX U
IIO3HABATEIbHBIX  3aJa4, CAMOCTOSTENBHO  COCTaBIATH WJIH  KOPPEKTHPOBAaTh
IIPEAJIOKEHHBIN AITOPUTM JEHCTBUNM NPH BBINOJHECHHUH 3aJaHUN C YYETOM IMOJYy4YECHUS
HOBBIX 3HaHUI 00 wH3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pPEAKIMsIX, OLEHUBATH
COOTBETCTBHE IIOJIYYEHHOIO PE3yJIbTaTa 3asBJICHHOM LENHW, YMEHHME HCIOJIb30BaTh WU
aHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMble B YCIIOBUU 33JaHUM.

INNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3ysbTaTOB MO OCBOEHHUIO O0S3aTEILHOTO COJEp)KaHus,
YCTaHOBJIEHHOTO JaHHOU (hefepanbHON paboyeil mporpaMMoil, BBIIEISIOT: OCBOCHHBIE
o0y4aroMMHCs HayYHbIEe 3HAHUS, YMEHHS U CIIOCOOBI 1eUCTBUI, BUBI JESITEILHOCTH 110
MOJIYUEHHUIO HOBOI'O 3HAHUS, €r0 MHTEPIPETAlMU, NPeoOpa30BaHUI0 U MPUMEHEHUIO B
pa3IUYHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K xoHumy oOyuenus B 8 kiacce ImpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTpaxarb ¢(hOPMUPOBAHHOCTD y 00YYaIOIIUXCS YMEHU:

. packpbiBaThb CMBICII OCHOBHBIX XHMHUYECKHX MOHSATHI: aroMm, MOJIEKyJa,
XUMHUYECKHM 3JIEMEHT, NPOCTOE BELIECTBO, CIOXKHOE BEILECTBO, CMECHh (OAHOPOJAHAS U
HEOJIHOPOJHAs), BaJEHTHOCTb, OTHOCHTENIbHAas aTOMHAas W MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0JI1 XUMUYECKOTO 3JIEMEHTA B
COCMHEHHUU,  MOJSIpHBIE  00BEM,  OKCHA,  KHCIOTa,  OCHOBAaHUE,  COJIb,
ANIEKTPOOTPUIIATEIIBHOCT, CTENIEHb OKHUCIICHHS, XMMHUYECKasi peaklus, Kiaccupukanus
peaKIuil: peakMy COCIMHEHHMs], PEaKIMU PA3JI0KECHUS, PEAKUUN 3aMEUICHUs, PEaKIUH
oOMeHa, 3K30- U 3HJOTEPMHUUYECKUE PEAKIIMU, TEIUIOBOM 3(PPEeKT peakuuu, sapo aToma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOMWTallb, paJuyC aTOMa, XUMHUYECKas CBS3b,
NOJIIpHAs U HETIOJISIPHAsI KOBAJIEHTHASI CBSA3b, MOHHAS CBA3b, NOH, KATUOH, aHUOH, pacTBOD,
MaccoBasi 10151 BellecTBa (IIPOLEHTHAs KOHLUEHTpAIKsI) B pacTBOPE;

. WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUECKHUX OHATHI U IPUMEHSATH 3TH
MOHSTHS IPU ONMMCAHUU BEILIECTB U UX MPEeBPAILlCHUN;

. MCIOJb30BaTh XUMHUYECKYI0 CHMBOJHKY U COCTaBJICHHS (OpMyn BeUIeCTB U
YpPaBHEHUN XMMHWYECKUX PEAKLIAM;

. OTIpeNIeNSITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTEIICHb
OKHUCJICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHMSX, MPUHAAJIEKHOCTh BEIIECTB K
onpeneaéHHOMY KJIacCy COeNMHEHWH 1o (¢dopMynaMm, BHA XUMHUYECKOH CBS3U
(KOBaJICHTHAsl U MOHHAsI) B HEOPTaHUYECKUX COCTUHEHUSX;



° packpbiBaTh  cMmbici  [lepuogmueckoro  3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TMEPUOAUMYECKON 3aBUCHUMOCTH CBOWCTB XUMHUYECKHX
AJIEMEHTOB OT UX MoJioKeHUsl B [leproanueckoi cucteme, 3aKOHOB COXPAHEHUSI MACChI
BEILIECTB, MIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHAa ABOTaapo;

° OMKCBHIBAaTh M XapaKTepu3oBaTh TabmuuHyio ¢dopmy Ilepuoaumdeckoil CHCTEMBI
XUMUYECKUX JJIEMEHTOB: pa3iNyaTh MOHATHUS «TJIaBHas mnoarpynmna (A-rpymnmna)»y u
«moboynas moxarpynna (b-rpymma)», Mambsle W OOJBIIME TMEPHOIBI, COOTHOCHTH
o003HaueHHs, KOTOpble uUMeroTcsa B Tabmuie «lleproanueckas cucreMa XHMHUYECKUX
sanementoB JI. M. MenzaeneeBay C YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsj s1apa, oOOIIee YHCIO SJIEKTPOHOB U
pacrpeieieHUe X 10 JICKTPOHHBIM CIIOSIM);

° KJIacCU(PUIUPOBATh XUMHUYECKHUE OJEMEHTHl, HEOPraHUYEeCKHUE  BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YHUCIYy W COCTaBY YYAaCTBYIOIIUMX B PEAKIMHM BEIIECTB, IO
TEII0BOMY 3P deKTy);

° XapaKTEepPU30BaTh (OMMCHIBATH) OOIIME XUMHUECCKHUE CBOMCTBA BEIICCTB PA3TUIHBIX
KJIAaCCOB,  MOATBEpXkAash  OMUCAaHWE  TMPUMEpPaMH  MOJICKYJISAPHBIX  ypaBHEHHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI;

. MPOTHO3UPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XMMUUYECKUX MTPEBPAIICHUN B pa3JIUYHBIX YCIOBUSIX;

. BBIYUCIISITh OTHOCHUTEIIBHYIO MOJICKYJSPHYIO U MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO 3JieMeHTa 1Mo (GopMysie COCIUHECHHS, MAaCCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHHUIO XUMUYECKOU PEAKIIHH;

° MIPUMEHSTh OCHOBHBIE ONEPAIIUU MBICITUTEILHOU JEATEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IIEHHE, CUCTEeMAaTH3AIMI0, KIACCU(PUKAIMIO, BBIABICHUE MPUYUHHO-
CIICICTBEHHBIX CBSI3€d — JIJI1 M3YYECHUS CBOWCTB BEIIECTB M XUMHYECKUX PEaKIIHM,
€CTECTBEHHO-HAYYHbIC METOJbI MO3HAHUSA — HAOIIOJeHNEe, U3MEPEHNEe, MOJICTUPOBaHUE,
AKCIIEPUMEHT (peajbHbIN U MBICIICHHBIN);

. cleIoBaTh MpaBWJIaM TOJb30BAaHUS XUMHUYECKOM mocyAod U JabopaTOpHBIM
000opy/IOBaHHEM, a TaKXKe TpaBUIaM OOpaIleHUs C BEIeCTBAMU B COOTBETCTBHUU C
WHCTPYKIUSAMH TI0 BBITIOJHEHHUIO JIA0OPATOPHBIX XUMUUYECKUX OMBITOB MO MOJTYyYCHUIO U
coOMpaHHMIO Ta3000pa3HBIX BemIeCTB (BOAOpOJa M KHCIOPOJa), IMPUTOTOBJICHHUIO
pacTBOPOB C ONPENIETEHHON MacCOBOM JIOJEH PaCTBOPEHHOIO BEILIECTBA, IIJIAHUPOBATH U
MPOBOJUTh XMUMHUUYECKHE DKCIIEPUMEHTHl IO PACMO3HABAHMIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C TIOMOIIbIO MHIUKATOPOB (JIaKMYC, (peHON(PTaNTCHH, METUIOPAHK U APYTHE).

K xonmy oOy4deHus B 9 KJjacce mpeIMeTHbIE pPe3yJbTaThl HA 6a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CPOPMHUPOBAHHOCTH Y 00YUAIOIMIUXCSA YMEHUM:

. PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKHUM 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTUOH, aHUOH, MPOCTOE BEILIECTBO, CIOXKHOE BEUIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPULIATEIbHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl PeaKlnsl, XUMUYECKasl CBSI3b,
TErIoBOM 3(PdeKT peakmuu, MOJb, MOJAPHBIH 00BEM, pacTBOp, OSICKTPOIHUTHI,
HEDJICKTPOJIUTHI, DICKTPOJIUTHYECKAs UCCOIMAINS, pEaKkIud HWOHHOrOo OOMEHa,
KaTaau3aTop, XHMHUYECKOE paBHOBecHE, OOpaTUMble M HEOOpaTUMbIC PEaAKIUU,



OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHUE
U BOCCTAaHOBJICHHE, a/UIOTPONHs, aM(OTEepHOCTb, XHMMHUYECKas CBA3b (KOBaJIEHTHa,
VOHHAsI, MeTajlInyecKas), KpUCTAJUIMUECKasl pemeérka, KOppo3Hsi METajuloB, CIUIABBHI,
CKOPOCTh XUMHUYECKOHN peakluu, MpeaenbHo nonyctumas konuentpanus 111K Bemectsa;
. WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUUYECKUX MOHATHI U MPUMEHSTH 3TH
MOHSITHUSA MPU OMUCAHUU BEILIECTB U X MPEBPAILCHUI;

. UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBieHHUS (OpMYJ BEIIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKIUM;

. ONpENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS XHUMHUYECKHUX DJIEMEHTOB B
COCAMHEHUAX Pa3JIMYHOI0 COCTaBa, IPUHAIEKHOCTD BELIECTB K ONPENCIEHHOMY KIIacCy
coenvHeHUd 10 (opmyraMm, BHA XUMHYECKOW CBs3M (KOBaJIGHTHAs, HOHHAsi,
METaJJINYECKasi) B HEOPraHUYECKUX COETMHEHUSX, 3aps]l MOHA [0 XUMUYECKOH popmyie,
XapakTep Ccpeabl B BOJHBIX pPACTBOPAX HEOPraHUYECKUX COCOUHEHHUM, THUI
KPUCTAITTNYECKON PEIIETKN KOHKPETHOI'O BEILIECTBA;

. packpeiBaTb cmbica  [lepmoamdeckoro 3axkona JI. WM. MenngeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHHMMAaHHUE: OMHCHIBATH M XapaKTepU30BaTh TaOIMYHYIO (HOpMy
[lepuoanueckoil cHUCTEMBl XUMHUYECKHX JJIEMEHTOB: pa3iMyaTh IMOHATHS «TJIaBHAs
noarpynna (A-rpynna)» M «mnobounas noxarpymnmna (b-rpymnma)», Manbsie u Oosbluue
MEPUOJIbl, COOTHOCUTHh 0003HAYEHUS, KOTOPhIE UMEIOTCA B MEPUOJUYECKON TadnuIe, ¢
YUCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XHUMHUYECKHUX JJIEMEHTOB (COCTaB W
3apsi sAapa, o0IIee YHCIO AIEKTPOHOB U pacipelesieHue WX MO AJIEKTPOHHBIM CIOSIM),
OOBSACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB M UX COECIUHEHUI
B [IpeJieiaX MaJIbIX IEPUOOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHHUS KX aTOMOB;

o KJaccuuUuUpoBaTh ~ XMUMHUYECKHE DJIEMEHTBbl, HEOpraHMYeCcKHe  BelIecTBa,
XUMUYECKHE peakiuuu (M0 YKMCIY M COCTaBy Y4YaCTBYIOUIMX B PEAKIMH BEUIECTB, IO
TerI0BOMY 3(PheKTy, 10 UBMEHEHHUIO CTETICHEN OKUCIICHUS XUMUUECKUX 2JIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(PUISCKHE XUMUYECKHUE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsi OMUCAHUE MPUMEpPAMU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUU COOTBETCTBYIOIINX XUMHUUECKUX PEaKIU;

. COCTaBJISATh YPAaBHEHUS 3JEKTPOJUTHUECKOW JMCCOLMAMM KHUCIIOT, LIeNoYell U
COJICH, TOJIHBIE W COKpAIIEHHbIE YpaBHEHHS pEaklUid HOHHOTO OOMEHa, YpaBHEHHS
peakuuii, MOATBEPKIAIOUIUX CYIIECTBOBAHUE MEHETHUECKON CBSI3M MEX]y BELIECTBAMU
pa3IMYHBIX KJIACCOB;

o PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI TOCPEICTBOM
COCTaBIICHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKIlHii;

o MPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUUECKUX MPEBPAILECHUN B Pa3IMYHbBIX YCIOBUSAX;

. BBIYMCIISATh OTHOCUTENIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEUIECTB,
MacCOBYIO JIOJI0 XHMHYECKOTO 3JeMeHTa Mo (opMmyse COeIUHEHHUS, MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOW PEAKIINHY;

. coOnrofaTh MpaBuja TMOJb30BAaHUS XHMMHUYECKONM MOCYyAOM M JabopaTOpHBIM
o0opynoBaHHEM, a TakKe TMpaBWia OOpaIeHUsT C BEHIECTBAMHU B COOTBETCTBHH C



WHCTPYKIMSIMH TIO0 BBITIOJTHEHHIO Ja00paTOPHBIX XUMHYECKUX OMBITOB IO MOJYYCHUIO U
COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aAMMHUAKa U YTIIEKHUCIIOTO Ta3a);

o MPOBOJUTh PEAKIUH, TOJITBEP)KIAIOIINE KAYECTBEHHBIM COCTAB Pa3IUIHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPHI-, OpPOMUI-, HOIUA-, KapOoHAT-, pocdart-
, CWIHMKaT-, Cyiab(aT-, THIPOKCHI-HOHBI, KAaTUOHBI aMMOHHUS ¥ HOHBI H3YYCHHBIX
METAJIIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;

o PUMEHSITH OCHOBHBIC OTIEPAIIMY MBICIIUTEIIBHOHN eI TETLHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISBIICHUE TPUYNHHO-CIICICTBEHHBIX CBSI3EH
— JUISl M3YYCHHUs CBOWCTB BEIIECTB M XUMHYECKHUX PEAKIUi, €CTCCTBCHHO-HAYYHBIC
METO/IbI TO3HAHUS — HAOJIIOICHNEe, I3MEPEHHE, MOJISTTUPOBAaHNE, SKCTICPUMEHT (peatbHBIN
1 MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
HanMeHoBaHue KosmnuecTBo 4acos

Ne dJleKTPOHHBbIE (IU(pPPOBBIE)
pa3esioB H TeM KounTtpoJbHbIe IIpakTnyeckue

n/n Bcero o0pa3oBarTe/ibHbIE pecypcChl
NporpamMmal padoThI padoThI

Paznea 1. IleppoHayajibHbIe XUMHYECKHE MIOHATHS

XUMHUA — Ba)KHasg

11 00J1aCTh €CTECTBO3HAHUS U 5 5 bubnuoreka [HIOK
MPAKTUYECKOM https://m.edsoo.ru/7f41837c¢
JIeSITEIbHOCTU Y€JIOBEKa

19 BeiectBa u xuMuueckue 15 1 bubnmoreka [IOK
peaKIuu https://m.edso0.ru/7f41837c

Hroro mo pazaemy 20

Pa3zgea 2. BaxkHeiiue npeacTraBuTe/ I HEOPraHU4eCKUX BellecTB

51 Boznyx. Kucnopos. 5 bubmoreka [IOK
ITousiTre 06 okcHumax https://m.edsoo.ru/7f41837c¢
99 Bonopoa. ITonsitue o 8 1 bubnmnoreka [JOK
KHCJI0TaxX U COJISIX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. [lonsATHE 5 1 1 bubamnoreka [IOK
00 OCHOBaHHSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCCHI
2.4 HEOpPraHMYECKHX 11 1 1 Bubmiorexa LIOK
B https://m.edsoo.ru/7f41837c
COCIMHEHUH

Uroro no pazneny 30



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

Pasnen 3. llepuoguueckuii 3axkon u [lepunoanueckas cucrema xumuueckux 3j1eMeHToB /. . MenneneeBa. Ctpoenne

aToMOB. XMMHUYecKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE pe€axkmun

[Tepnoguuecknit 3aKOH U
Ilepnonnueckas cucrema

3.1 XUMHYECKHX JIEMCHTOB 7 bubumorexa LIOK
https://m.edsoo.ru/7f41837c
. . Menneneena.
Crpoenue aroma
XuMu4yecKas CBs3b.
3.9 OkucnauTenbHO- 3 bubmoreka [IOK
' BOCCTAHOBHTEILHEIE https://m.eds00.ru/7f41837c
peakiu
bubmmoteka [IOK
Hroro no paszeity 15 https://m.edso00.ru/7f41837c
PesepBHoe Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB H TeM (undposBbie)
KonTpoabusie IlpakTnyeckue
n/n NMPOrpamMmabl Bcero o0pa3oBaTtejibHbIE
pecypcbl
Pa3znea 1. BenecTBO M XMMHYECKHE PeAKIIUN
[ToBTOpEHUE 1 yrirydiieHne 3HaHUM bubanoreka LHOK
1.1 5
OCHOBHBIX pa3JIesioB Kypca 8 kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubanoreka [JOK
' XUMHUYCCKHUX PEAKITHIA https://m.edsoo.ru/7f41a636
13 DJIEKTPOIMTUYECKAS TUCCOIUALIHS. 8 bu6mmoreka [IOK
' XUMHYECKHE PEaKIUH B PaCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3zgea 2. Hemera/uibl U UX cOeAUHEHUS
» OO61mas xapakTepucTuka il . BuGmorexa LIOK
. XUMUYECKHUX 3JIEMEHTOB -
https://m.edsoo.ru/7f41a636
rpynsl. ['anorenst
. XUMHUYECKHX JIEMEHTOB -
. https://m.edso0.ru/7f41a636
rpynmnsl. Cepa u €€ coeuHeHus
OO0mas XxapakTepucTHKa
53 XUMHYECKHX JIeMeHTOB VA- 7 bu6mmoreka IIOK

rpynmsl. A30T, pocdop u ux
COCTMHECHHUS

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



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

OO61mas xapakTepucTuka

94 XUMHYECKHX 3JIeMEHTOB |V A- 3 bu6mmorexa [IOK
' TPYIIBL YTIEPOI U KPEMHHN U UX https://m.edso0.ru/7f41a636
COCTMHEHUS
Hroro mo pazaeny 25
Pazaen 3. MeTta/JILI M UX COeAUHEHUS
bu6mmoreka [IOK
3.1 06 i 4
HHHE CBOMCTEA METAIIIOB https://m.edso0.ru/7f41a636
3. Baxneiiiiie MeTaibl U UX 16 bu6anorexa IJOK
' COETMHEHUS https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pazgea 4. Xumus 1 OKpyKaw0IIas cpeaa
41 BemectBa u Matepuaisl B )KU3HU 3 bubamnoreka [JOK
' YeJI0BEKa https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PeszepBHoe Bpems 3 Bubmuorexa LIOK
P P https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOIT'PAMME



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

ITOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacoB
No o 2 Jlata DJIeKTPOHHBbIE HU(POBbIE
Tema ypoka 2 < o0pa3oBaTe/ibHbIE
n/n Bcero % Q U3Yy4YeHHs
= = pecypchbl
22 E 2
=g £ 2
s§ 2%
= 2 E =
1 [IpenmeT xumuun. Posib XMMUH B )KU3HU YEJIOBEKA. 1 https://m.edsoo.ru/7efb3c3c
Tena u BemiecTBa
2 [TousaTHe 0 MeTOAAX MTO3HAHUSA B XUMHUU 1 https://m.edso0.ru/9f459e9a
[Ipaktuueckas padota Ne 1 «IIpaBuna paboTsl B
3 1a00paTOPUH M MIPUEMBI OOPAIIICHUS C 1 https://m.edsoo.ru/ab2a57cb
1a0b0paToOpHBIM 000PYOBAHUEM
4 IIHCTBIUG: BenecTBa u cmecu. CrocoOb! pa3ieneHus 1 https.//m.edsoo.ru/8dffecad
cmecei
5 [Tpaktrueckas padora No 2 <<P33I[?J'I€HI/I€ cMecen 1 httos://m.edso0.ru/d9adcf25
(Ha mpUMepe OYUCTKH MOBAPEHHOU COJIM)»
6 ATOMBI M MOJICKYJIbI 1 https://m.edsoo.ru/434a3592
7 XHUMHUYECKHUE AEMEHThI. 3HAKU (CMBOJIbI) 1 httos://m.eds00.ru/3a97f7e6
XUMUYECKHUX JIEMEHTOB
8 [TpocThie U CII0XKHBIC BEIIECTBA https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJISIPHOE YUYEeHHUE https://m.edsoo.ru/b44af747



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747

3aKOH OCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKas

10 dbopmyia. BaleHTHOCTh aTOMOB XHMHUYECKUX https://m.edsoo.ru/3adc28cl
2JIEMEHTOB

1 OrtHocurenpHasg atoMHas Macca. OTHOCUTEIbHAS https://m.edsoo.ru/face7eel
MOJIEKYJIIpHas Macca

12 MaccoBas 1019 XMMHYECKOTO DJIEMEHTA B https://m.eds0o.ru/95bch8 5
COEIMHEHUH

13 KonnyecTBo BemectBa. Moibs. MomnspHas macca https://m.edsoo.ru/668edb4a

1 dusnueckre U XUMAYECKHUE ABICHUA. XUMHUYECKast https://m.eds00.ru/8b878fcf
peaxius

15 HpI/IBHaf(I/I U YCJIOBHUS ITPOTCKAHMSI XUMHYCCKUX https://m.edsoo.ru/84214963
peakuui

16 3aK0H COXpaHEHHUS MaCChl BEIIECTB. XUMUYCCKUE https://m.edsoo.ru/aalc152d
ypaBHECHHS

17 Brrancienus Konm4ecTBa, Macchl ?emeCTBa 110 https://m.eds0o.ru/b1656492
YPaBHEHUSM XUMHUYECKHX PEaKIIni
K1 .

18 ACCHQHKALMA XHMHCCKIX PeaKiiui https://m.edsoo.ru/fe58191f
(coenuHEeHMS, pa3I0KEHHSI, 3aMEIIEHUs, 0OMEHa)
M.B.JI — Y4YEHBIN- .

19 OMOHOCOB = yHCHbIH BHHHKH?HGHHCT https://m.edsoo.ru/213bbeaf
O000111eHIE U CHCTEMATHU3aIUs 3HAHUI

20 Kontponpsnas padora Nel mo reme «BemecTBa u https://m.eds0o.ru/cc95e5ed
XHUMHYCCKUE PCaKIIUN»
B — .C .

21 OSAYX 7 CMECD Ta30B. L-0CTAB BOSAYXA https://m.edso00.ru/237315cf

Kucnopon — snement u npoctoe BemiectBo. O30H



https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/fac67ee1
https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf

du3nyecKue 1 XUMHUYECKHUE CBOMCTBA KHucjaopoaa

22 (peakiuu okucienus, ropeuune). [loustre 06 https://m.eds00.ru/67245d2f
OKCHJIax

93 Crioco0bI noy4deHust KUCaopoja B 1abopaTopuu U https://m.eds0o.ru/896247¢h
npoMeblieHHocTH. [IpuMenenune kucnopoaa
TemnoBoit 3P heKkT XUMHIESCKON peaKIu, TOHATHE

24 0 TEPMOXHMHUYECKOM YpaBHCHHH, IK30- U https://m.edsoo.ru/4d71febb
IHJIOTEPMHUYCCKUX PEAKITUIX

o5 TomnuBo (HedTh, yroyib U MeTaH). 3arps3HeHHUE httos://m.eds00.ru/62a61752
BO3/TyXa, CIIOCOOBI €ro MpeI0TBPAICHUS

26 [Ipaktudeckas padota Ne 3 o reme <<H0J131116HI/IG 51 https://m.eds00.ru/329545¢9
coOupaHue KUCIOPOJa, H3yudeHUE €ro CBOMCTBY
B — .

27 OAOPOA 7= STIGMEHT 1 POCTOS BEIMECIRO https://m.edso0.ru/2325645f
Haxoxnenne B mpupone

08 dusnyeckrue 1 XUMUYECKHUE CBOMCTBA BOJIOPO/IA. https://m.edsoo.ru/ae9ebabs
[Ipumenenue Bogopoaa

29 [TousTHE O KUCIOTAX U COJISIX https://m.edsoo.ru/d743bf8d

30 CriocoObI MoTydeHHs BOJIOPO/Ia B 1a00paTopuu https://m.edsoo.ru/8dbbbc9b

31 [Tpaktuueckas padora Ne 4 mo Teme <<H0JVIyquI/Ie u httos://m.eds00.ru/37a3324a
coOupaHue BOJOPO/Ia, U3YUCHHE €TO CBOWCTBY

32 MonspHblii 00bEM Ta30B. 3ak0H ABOTaIpo https://m.edsoo.ru/714a252d
Beruncnenus 06b€Ma, KOJIMYECTBA BEIIECTBA T'a3a

33 0 €ro U3BECTHOMY KOJMYECTBY BEIICCTBA MIIH https://m.edso0.ru/25858514

00BEMY



https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
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https://m.edsoo.ru/ae9eb4b5
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Brruncnenus 00bEMOB ra30B MO YPaBHEHUIO

34 pEaKIiK Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUIH https://m.edsoo.ru/ae3d2633
ra3oB

35 dusnueckre U XUMAYECKUE CBOMCTBA BOJIBI https://m.edsoo.ru/272b514c

36 CoctaB ocHoBanuii. [ToHsTHE 00 HHAUKATOPAX https://m.edso00.ru/3d2634ef
Bopna xak pactBopurens. HaceieHnssie u

37 HEHACHIIIEHHBIE PACTBOPHI. MaccoBast 101 https://m.edsoo.ru/2b19b4el
BEIIIECTBA B PACTBOPE
[IpakTudeckas padota Ne 5 o reme

38 «[TpuroToBneHNE paCTBOPOB C ONPEICIEHHON https://m.edso0.ru/9f55a219
MacCOBO# J10JIeii pacTBOPEHHOTO BEIIIECTBAY

39 KonTponsnas padora Ne2 no teme «Kucnopos. httos://m.eds00.ru/c1co7fe3
Bopopoxa. Boma»

40 Oxkcupl: cocTaB, Ki1accuduKaiys, HOMEHKIATypa https://m.edso0.ru/c321335¢

41 [TonyyeHne U XUMUYECKUE CBOMCTBA KUCIOTHBIX, hitps://m.edsoo.ru/bce52bca
OCHOBHBIX U aM(OTEPHBIX OKCHIOB

42 Ocropanus: cocTas, kiaccupuxanus, https://m.edsoo.ru/cad9bc8a
HOMEHKJIaTypa

43 [Tony4yeHue U XUMUYECKUE CBOMCTBA OCHOBaHUIA https://m.edsoo.ru/eb3b238b

44 Kucnotsr: cocras, kiaccudukaiys, HOMEHKIATypa https://m.edso0.ru/c589a687

45 [Mony4yeHue U XUMUYECKUE CBOMCTBA KUCIOT https://m.edsoo.ru/d2cc4664

46 Cotu (CpeHHe): HOMEHKIATYPA, CHIOCOOEI https://m.edsoo.ru/66bad57a

MOJYUCHUSA, XUMHUUYCCKUC CBOMCTBA



https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/9f55a219
https://m.edsoo.ru/c1c97fe3
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[Tpaktrueckas padbora Ne 6. Pemenue

47 AKCICPUMEHTANILHBIX 3a1a4 110 TeMe « OCHOBHBIE https://m.edsoo.ru/ef5f5b6d
KJIaCChl HEOPTaHUYECKHUX COCTUHCHUIN

48 Pererirecias cossh Mexy IfﬂaccaMH https://m.edsoo.ru/3eafb436
HEOPraHUYECKUX COCTMHCHHM

49 OO000IEHNE U CUCTEMATH3AIMS 3HAHUMN https://m.edsoo.ru/aedf982e

50 KontponpHas pabora Ne3 mo teme "OU?'HOBHBIC https://m.eds0o.ru/53e93¢f2
KJIACChI HEOPTaHUYECKUX COCAMHCHHIMA
[TepBbIe MOMBITKH KIACCH(PHUKAIUN XUMHUCCKHX

51 aneMeHTOB. [1oHsATHE 0 TpyIax CXOIHBIX https://m.eds00.ru/45ch955f
3JIEMEHTOB

59 [Tepuonuueckuit 3akoH u [lepuoguueckas cucrema httos://m.edsoo.ru/acfe3f3c
XAUMHU4YECKUX 3neMeHToB /1. 1. MeHnaeneeBa

53 [Tepuroapl, TPYIIIBI, TTOATPYIIIBI https://m.edsoo.ru/dd7cc851

54 Crpoenuie aroMmoB. CocTaB aTOMHBIX SIJIEp. https://m.edsoo.ru/b34e5fb1
H3otomnsl
CTtpoeHHe 3IeKTPOHHBIX 000JI0UEK aTOMOB

55 anemeHToB [leprnoamaeckoit cucremsr /1. U. https://m.edsoo.ru/fb64d6ef
MenneneeBa
XapakTepUCTHKa XUMHUYECKOIO JIEMEHTA I10 €T0

56 nojoxenuto B [lepuonndeckoii cucreme J1. 1. https://m.edsoo.ru/3627afb4
Menneneena
3unaucHue [leproanyuecKoro 3aKoHa JJis pa3BUTHS

57 Hayku u npaktuku. J[. . MenaeneeB — y4€HbIii, https://m.eds00.ru/83762e95

neaaror v rpaxXaaHnuH



https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/45cb955f
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/3627afb4
https://m.edsoo.ru/83762e95

58 PeszepBHbIit ypok. O000IICHNE U CHCTEMaTH3aIUs 1 bu6mmoreka [IOK
3HaHuii / Becepoccuiickas mpoBepouHas pabora https://m.edsoo.ru/00adb33c

59 | srow Rumewnconss v Deepocoionss 1 BuGmuorexa LIOK
HpoBepouHas paboTa https://m.edso0.ru/00adb486

50 DIEKTPOOTPHUIIATEILHOCTh ATOMOB XUMHUYECKUX 1 https://m.eds0o.ru/2667a766
3JIEMEHTOB

61 HNounas XuMHU4ecKas CBA3b 1 https://m.edsoo.ru/2628cf49

62 KoBaneHTHas TOJISIpHAs] XUMHYECKasl CBSI3b 1 https://m.edsoo.ru/67fb6476

63 KoBasieHTHas HEMOJISIpHAS XUMHYECKasl CBS3b 1 https://m.edsoo.ru/f32e6211

64 CrereHb OKACIECHUS 1 https://m.edsoo.ru/fe73b9dc

65 OKHCIMTENPHO-BOCCTAHOBHUTEIIBHBIC PEAKITT 1 https://m.edsoo.ru/665e2d2d

66 OKHUCIIUTEIA ¥ BOCCTAHOBUTEIN 1 https://m.edsoo.ru/eb264264
PeszepBHbIit ypok. O000IICHNE B CHCTEMaTH3aIUs

67 3HaHu# o TeMe «CTpoeHHe aToMa. XUMHUYECKas 1 https://m.eds00.ru/62539d2c
CBSI3b»

68 P€3€p]iHBII71 ypok. O600111eHre U CUCTEeMaTU3allus 1 https://m.edsoo.ru/c8769b1h
3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/2667a766
https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/f32e6211
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9 KJIACC
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[Tepnognueckuii 3akoH. [leprnoanueckas
1 cHUcTEeMa XUMHUYECKHUX diieMenToB []. 1. 1 https://m.edsoo.ru/ac197bf5
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB
2 P ! 1 https://m.eds00.ru/44bdf4b2
XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX TIEPHOJIOB
Kiaccudukaus v HOMEeHKIaTypa
3 ¢ P 1 https://m.edsoo.ru/d96e16b9
HEOPraHUYECKUX BEICCTB
Buabsr xumMnueckou CBSA3H U TUIEI
4 ) 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEIIETOK
KonTponbHas padora Nel no teme «IloBTOpenue
5 U yriIyOJIeHHe 3HaHUI OCHOBHBIX pa3Jie]ioB Kypca 1 1 https://m.edsoo.ru/2a531ece
8 KIaccay
Knaccundukanms XuMnyeckux peaxkiiii mo
6 P P 1 https://m.eds00.ru/61f97329
Pa3TUYHBIM ITPU3HAKAM
[ToHsiITHE O CKOPOCTH XUMHUYECKOMN PEaKIUU.
7 [ToHsITHE O TOMOTE@HHBIX U T€TEPOTEHHBIX 1 https://m.edsoo.ru/e73c3ef4
peaKIusax


https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/2a531ece
https://m.edsoo.ru/61f97329
https://m.edsoo.ru/e73c3ef4

[ToHsiTHE O XUMHUYECKOM PaBHOBCCHUHU. CDaKTOPBI,

8 BJIMSIIOIINE Ha CKOPOCTh XUMHUYECKON peakiuu 1 https://m.edsoo.ru/afbc35b2
TIOJIOKEHHE XMMHUYECKOTO PAaBHOBECHUS

9 OKUCITUTEITHPHO-BOCCTAHOBUTEIILHBIC PEAKIHH https://m.edsoo.ru/16ddaal?

10 Teopust SIEKTPOTUTHUSCKON TUCCOIHALIHH. https://m.eds0o.ru/965c6a66
CusibHBIC | C1a0ble IEKTPOTUTHI

11 VoHHbIE ypaBHEHHUS pPEaKInil https://m.edsoo.ru/43f4b85c
XHMMHYECKHE CBOMCTBA KMCIIOT U OCHOBAaHHUM B

12 CBETE MPEJCTABICHUI 00 3JIEKTPOIUTHICCKOM https://m.edsoo.ru/9adee23c
JIUCCOLIMAIINH
XUMHYECKHE CBOMCTBA COJIEH B CBETE

13 MPEICTAaBICHUI 00 3JIEKTPOIUTHICCKOM https://m.edso00.ru/339ae525
JIICCOLIMALINH

14 [TonsaTHe o TUApPOIN3E COei https://m.edsoo.ru/be3c2519

15 O0001IeHE ¥ cUCTEMATU3ALMS 3HAHUI https://m.edso0.ru/78322bfb

16 [Tpaktuyeckas padota Ne 1. «Perenue https://m.edsoo.ru/c172d37d
OKCHEPUMEHTAIILHBIX 33134
KonTponsHas pabora Ne2 o reme

17 «DNEKTPOTUTHYECKAS TUCCOITHALTHSL. https://m.edso0.ru/2b5a2162
XHUMHUYECKHE PEAKI[UU B PACTBOPAX»

18 Obmar XapaKTeprCTHKa HAJIOTEHOB. https://m.edsoo.ru/c3eaeb47
XuMHUYeCKHe CBOMCTBA Ha MMPUMEPE XJI0pa

19 XnovaBonopon. CostHast KHCI0Ta, XMMHYECKHE https://m.edsoo.ru/daf6bee7
CBOWCTBA, MOTYYCHHUE, IPUMEHCHHE

20 [IpakTuueckas pabota Ne 2 mo teme «Ilonyuenue httos://m.edsoo.ru/9a2bdade

COJITHOM KUCJIOTBI, U3y4YEHUE €€ CBOMCTB)



https://m.edsoo.ru/afbc35b2
https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322bfb
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21

22

Brruncienus 1mo ypaBHEHUSIM XUMUYECKUX
peaKIui, €CJIi OJIMH U3 pearcHTOB JaH B
N30BITKE

OO6mias xapakTepucTHKa 3JeMeHTOB VIA-
TP YIIITEI

https://m.edsoo.ru/fa37c94c

https://m.edsoo.ru/e79ebfa3

23

24

ATI0TpOnHBIE MOTU(PUKAIIIHN CEPBHI.
HaxoxnaeHue cepbl 1 €€ COETUHEHNIN B IPUPOJIE.
XHWMHUYECKHE CBOWCTBA CEPBI

CepoBogopo, ctpoeHue, GU3nIecKue u
XHUMHAYCCKUE CBOHCTBA

https://m.edsoo.ru/5e3339bd

https://m.edso0.ru/384dcc68

25

Oxkcunsl ceprl. CepHasi KHCIIOTa, (pU3NYECKUe U
XUMHYECKHE CBOWCTBA, TPUMEHEHHE

https://m.edsoo.ru/ae5652f6

26

XUMHUYECKUE PEaKIUH, JIeKAIIHE B OCHOBE
MIPOMBIIIJIEHHOTO CITOC00a MOTyYeHUsI CEPHOU
KHUCTIOTHI. XUMHYECKOE 3arpsi3HeHNE
OKPYXaIOWIEH Cpeibl COEUHEHUSIMU CEPBI

https://m.edsoo.ru/acc7d4bf

27

28

Brruunciienue maccoBOU 10714 BBIXOAA MPOTYKTa
peakuuu

OO61as xapakTepucTruKa 3JeMeHTOB V A-TpyIbl.
A30T, pactipocTpaHeHHE B IPUPO/JIE, GU3UICCKHE
1 XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/7dac2b46

https://m.edsoo.ru/6bfdf145

29

30

AMMHaK, ero puanvyecKkue 1 XMuMUYECKUE
CBONCTBA, MOJYyYECHUE U IPUMEHEHUE

[TpakTuueckas padota Ne 3 mo teme «Ilonyuenue
aMMUaKa, U3y4eHHE €ro CBOWCTB)»

https://m.edso0.ru/e69bfb89

https://m.edsoo.ru/f4c23a53



https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/7dac2b46
https://m.edsoo.ru/6bfdf145
https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/f4c23a53

31

A30THas KUCI0Ta, €€ PU3MIECKHE U XUMUYECKHE
CBOICTBa

https://m.edso0.ru/f2d85456

32

Hcnons30BaHNe HUTPATOB U COJIEH aMMOHUS B
KayeCTBE MUHEPAJIBbHBIX YI00pEHUN.
XHUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl
COEJIMHEHUSIMHU a30Ta

https://m.edsoo.ru/7fbdef49

33

docdop. Oxcun pocdopa (V) u hochopnas
KHUCII0Ta, (PU3MYECKHIEC U XUMUIECKUE CBOMCTBA,
TIOJTyICHHE

https://m.edsoo.ru/c8af5f46

34

35

Hcnonbs3oBanue pocdaToB B KayecTBe
MUHEPAJIbHBIX y100peHU. 3arpsi3HeHne
pupoHOH cpenbl hocharamu
VYriepoa, paclipoCTpaHeHUE B IPUPOJIE,
¢du3nyeckre 1 XUMUYECKHe CBOMCTBA

https://m.edso0.ru/79c51b82

https://m.edsoo.ru/eal6ee43

36

37

38

Oxcuapl yriepoza, ux pusnueckue u
XUMHYECKUE CBOMCTBA. DKOJIOTUIECCKHE
npo0JIeMBl, CBsI3aHHBIC ¢ OKCUI0M yrieposa (1V)

YroJjbHas KUCji0Ta U €€ coiu

[Tpaktuueckas padota Ne 4 no reme "[lonyuenue
yraekuciaoro rasa. KauectsenHas peakuus Ha
KapOoHaT-MOH"

https://m.edso0.ru/a6915c71

https://m.edso0.ru/36a13d99

https://m.edsoo.ru/4de4a8dc

39

40

HepBOHa‘IaHBHBIG IIOHATHUS 00 OpTraHNYCCKUX
BCIICCTBAX KaK O COCAMHCHUAX YIJI€pOoaa

Kpemuuii u ero coeuHeHus

https://m.edso0.ru/822fb263

https://m.edsoo.ru/1e94ee3a



https://m.edsoo.ru/f2d85456
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[IpakTuueckas padbora Ne 5. Pemenue

41 SKCIEPUMEHTAIBLHBIX 3a/1a4 110 TEME https://m.edsoo.ru/d72fa3e8
«BaxkHele HeMeTabl U UX COCIUHEHUS
42 KonTponsHas padora Ne3 no teme «Baxnenmme https://m.eds00.ru/f5bae73d
HEMETaJUIBI U UX COCTUHCHUS
OO0m1as XxapakTepUCTUKA XUMHUECKUX JIEMEHTOB
43 — MeTaion. Meranieckas cAsh . https://m.eds00.ru/83192917
MeTaJUTHYeCKas KpUCTAUTNYECKas peiéTka.
DU3NYECKUE CBOMCTBA METAJIOB
XHMMHUYECKHE CBOMCTBA METAJIJIOB.
44 DICKTPOXUMUYCCKHIA PSIT HAIPSKCHHH https://m.edsoo.ru/5a41d1d4
METAJJIOB
OO6mue ciocoObl mosydeHus: MeTaioB. CIiiaBbl.
45 BLIqHCJieHM;{ 110 YPaBHEHUSM XUMHUUYECKHUX https://m.eds00.ru/435b87d4
peaKIui, €CJI OJIMH U3 PEareéHTOB COACPIKUT
IPUMECH
46 [ToHsATHE O KOPPO3HH METAIIJIOB https://m.edso0.ru/2c28f427
47 IIlerouyHBIE METAIILI https://m.edsoo.ru/c86edb4a
48 OKCHBI ¥ THAPOKCH/IBI HATPHS U KaJIHsI https://m.edsoo.ru/4fdeelae
49 ﬁiiﬁ;?ogemnwm METAIIIBL = RAIBIHI | https://m.edsoo.ru/2bb5cf7b
50 Baxueiime coeTHHEHUS KAJIBIIUS https://m.edsoo.ru/85c2cal6
51 O0001IeHE ¥ cCUCTEMAaTU3ALMS 3HAHUN https://m.edsoo.ru/593a4ab7
52 JXécTtrocTh BOMIBI U CLIOCOOBI €€ yCTpaHEeHUs https://m.eds00.ru/869f76b9
53 [TpakTuueckas padota Ne 6 o reme "XKéctkocTh https://m.eds00.ru/669f6cdd

BOJIbI U METO/BI €€ ycTpaHeHus"



https://m.edsoo.ru/d72fa3e8
https://m.edsoo.ru/f5bae73d
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54 AJIFOMUHUI https://m.edso0.ru/37e792ee

55 AmpoTepHBIe CBOWCTBA OKCH/IA M THAPOKCH/IA https://m.edsoo.ru/82b7fa7d

56 Keneso https://m.edsoo.ru/b3996d2a

I

57 Okcntet, ruApokcust i cont xenesa (1) u https://m.eds00.ru/c3f79221
xenesa (1)

58 O0001IeHNE U CUCTEMATU3AINAS 3HAHUAMN https://m.edsoo.ru/dbd9af72
[Tpaktuyeckas pabota Ne 7. Pemenue

59 HKCIICPUMEHTAIILHBIX 3a/1a4 110 TEME https://m.edsoo.ru/462adf7f
«Baxxgelnme MeTaJIbl U UX COETMHEHU
BbIUnCIICHNS IO YpaBHEHUSAM XUMHUYECKHUX

60 PEAKINIH, SCTH ONIME 13 PedTeriion JaH B https://m.edsoo.ru/a7a5913a
U30BITKE WIN COJACPIKUT MPUMECH. Bhruncienus
MacCCOBOM JIOJIM BbIXOJa MPOJTYKTa PEaKIUU

61 O00011eHYE U cUCTEMAaTH3ALU 3HAHUN https://m.edsoo.ru/eed7f912
K o4 B 5

62 OHTpOJIbHast paboTa Ned o Teme «Bakueitime https://m.edsoo.ru/5b499218
METAJUIBI U UX COCIUHEHUS»

63 BemecTBa n MaTepralibl B IOBCETHEBHOM KU3HU https://m.edsoo.ru/483adc3a
yeJioBeKa

64 XUMHUYECKOe 3arpsA3HEHNE OKPYIKAIOIICH CpeIbl https://m.edso0.ru/f3f919fd

65 PoJib XUMUU B PEIICHUN DKOJOTHICCKHUX https://m.eds0o.ru/a98127b9
npoOaemM
P 7| .

66 C3CPBHEIH YPOK 0606? cHe https://m.edsoo.ru/1¢c364847
CHCTEMAaTH3alus 3HAHUN
P i .

67 esepaHbiii ypok. Ododmenne https://m.edso0.ru/56f46bf5

cucTeMaTu3anus 3HaHUU
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOMU ITPOI'PAMMBI

8 KUIACC

Kon

MpoBEPsSIEMOTO
pe3yJbTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI OCBOEHUSI
OCHOBHO# 00pa30BaTeJIbHOM MPOrPaMMBbI OCHOBHOI'O 00111€r0
o0pa3oBaHus

1

1.1

1.2

1.3

I1o Teme: ((HepBOHa‘{aJIBHLIe XUMHNYCCKUC ITIOHATHA»

pacKpbIBaTh CMBICT OCHOBHBIX XMUMHUYECKHX IOHSTHH: aToM,
MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, CMeCh (OTHOPOAHAS M HEOTHOPO IHAS ), BAJICHTHOCTb,
OTHOCHUTEJIbHAs aTOMHasi U MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEIIIECTBa, MOJIb, MOJISIPHASI Macca, MacCoBast I0JIsl XUMUYECKOTO
JJIEMEHTa B COCIWHEHHUH, MOISAPHBIA O00BEM, XHUMHYECKas
peakmus, KiacCuPUKamUs peakluid: PEaKIUd COSTUHEHHUS,
peaKIuu pasoKeHUs, PeaklMyi 3aMEIICHHS, Peakliui OOMEHa,
9K30- ¥ SHJO0TEPMHUYECKHE PEAKIH, TeIIOBOM 3P eKT peakium,
pactBop, MaccoBas JIOJIST BCIIICCTBA (mporieHTHAs
KOHIICHTpAIIMsI) B pacTBOPE

WUTIOCTPUPOBATh ~ B3aUMOCBSI3b ~ OCHOBHBIX  XHMHMYECKHX
MOHSATUN W MPUMEHATH STU MOHSATHUS MPU ONMHUCAHUU BEIIECTB U
WX IIpEBpallCHUI

WCIIOJIb30BaTh XUMHYECKYID CHMBOJIUKY JJIi COCTaBJICHUS

(opMyI BEIIeCTB U YPAaBHEHUNM XUMUYECKUX peakuui

1.4

PaCKpbIBATh CMBICJI 3daKOHOB COXpaHCHHUA MACChbl BCHICCTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIDHOI'O YUCHUSA, 3aKOHA

ABoraapo

1.5

onpeacyiAiTb BaJICHTHOCTb aTOMOB J3JICMCHTOB B 6I/IHapHBIX

COETMHEHUAX

1.6

KJIacCCU(PUIIMPOBATH XMMHUYECKUE PEAKIUHU (TI0 YUCITY B COCTaBY

YYacCTBYIOIIUX B PEAKIIMH BEUIECTB, MO TEINIOBOMY 3(PPeKTy)

1.7

BBIYUCIIATH OTHOCUTEIBHYI0 MOJEKYJISIPHYIO H  MOJISIPHYIO

MacCChI BCIIICCTB




1.8

BbIYUCIIATE MACCOBYIO OOJIIO XHMMHYCCKOI'O JJICMCHTA II0

dhopmyse coeAMHEHU,

1.9

1.10

2.1

2.2

BBIYHCIIATE MAaCCOBYIO IOJIIO BCHICCTBA B paCTBOPC

MIPpUMCHSATDH CCTCCTBCHHOHAYYHBIC METOAbI IIO3HAHHUA - —
Ha6J'II-O,Z[eHI/Ie, H3MCPCHUC, MOIACIIMPOBAHUC, OSKCIICPUMCHT

(peanbHBIN U MBICTICHHBIH )

I[Io Teme: «Baxneumme mNpeaCTAaBUTENIN HEOPTraHUYECKUX
BELIECTB»

PacCKpbIBaThb CMBICI OCHOBHBIX XMMWYECKMX IOHSITHH: OKCHUZ,
KHUCJIOTa, OCHOBaHUE, COJIb

ONpENEeATh NPUHAIICKHOCTh BEIIECTB K ONPEACIEHHOMY

KJIacCy COeAMHEHMH 1o hopMynam

2.3

KJ'IaCCI/I(i)I/IHI/IPOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA
BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOJTBEp)KJas ONHCAHHE
OpUMEpaMHd  MOJIEKYJSPHBIX ypPaBHEHHH COOTBETCTBYIOLIMX

XUMUYECKUX PEAKIUI

2.5

IIPOIrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHUCHUMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBa, BO3MOXHOCTHU IIPOTCKAaHUA

XUMUYECKHX MTPEBPALICHNN B PA3JIMYHBIX YCIOBUAX

2.6

2.7

CJIeZIOBAaTh MpaBWJIaM TOJb30BaHMUS XMMHUYECKOW MOCYIOM U
1a060paTOpPHBIM 000PYIOBaHUEM, A TAKKE TIPaBUIIaM O0paIleHus
C BeIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMHU TI0
BBITIOJTHEHUIO ~ JTA0OPATOPHBIX ~ XMMHYECKHUX  OMBITOB  TIO
MOJIYYEHHIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA U
KHUCIIOPOJa), TMPUTOTOBJICHUIO PACTBOPOB C OMNPENETEHHON
MaccoBOH [0Jieil pacTBOPEHHOTO BEILIECTBA, IUIAHUPOBATH H
IPOBOJIUTh XWMHUYECKHE OSKCIIEPHUMEHTHI IO PaclO3HABAHUIO
pacTBOPOB IIEJIOYEH M KHUCJIOT C TOMOUIBIO HHIUKATOPOB

(maxmyc, heHonpranent, METUIOPAHK U IPYTHE)

IIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHYECKON pEAKIINN



3.1

ITo Teme: «llepnoanueckuii 3akoH u Ilepuonnueckas cucrema
xumuyeckux sneMenToB J[. 1. MengeneeBa. CTpoeHHe aTOMOB.
XumMuueckas CBA3b. OKHUCIUTEITHLHO-BOCCTAHOBUTEIHHBIE

PCaKnun»

pPacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TMOHATUN: SJIpO
aToMa, 3JIEKTPOHHBII CJIOM aroma, aTOMHas OpOUTallb, pajnyc
aToMa, XHMHMYecKas CBs3b, TMOJSIpHasT M HENoJspHas
KOBQJIEHTHAs CBSI3b, HJIEKTPOOTPULATEILHOCTh, NOHHAS CBS3b,

HOH, KaTHOH, aHUOH, CTCIICHb OKHNCJICHU I

3.2

3.3

3.4

KJ'IaCCI/I(i)I/IHI/IPOBaTB XUMHNYCCKHUC DJICMCHTBI

ONMMCHIBaTh M  XapaKTepu3oBaTh  TaOmuuHyro  Gopmy
[leproauyeckoil cuCTEMbl XUMUYECKUX JIEMEHTOB: pa3inyaTh
NOHSTHSI «TJaBHas mnoarpynma (Arpynma)» u «mobodyHas

noarpynna (brpynma)y, «Manbie» 1 «00JIbIINEY TEPHOIbI

packpsiBaTh cMbIci [lepuoanueckoro 3akona J[.1. Menaeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TMEPUOAMYECKON 3aBHUCHUMOCTHU
CBOICTB XHWMHUYECKHUX DJIEMEHTOB OT UX T[IOJIOKEHUS B

[Iepnoanueckoit cucreme

3.5

3.6

3.7

COOTHOCHUTH 0003HAYCHHUS, KOTOpPHIE HMMEIOTCS B TaOJHIE
«llepponnueckass cucrema XuMUYeckux saemeHtoB J[.M.
MeHneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj siapa, odriee
YUCJIO DJJIGKTPOHOB U paCIpeeieHUe HX IO JJIEKTPOHHBIM

CJI0SIM)

onpeaAcIATb CTCIICHb OKUCJICHUA JJICMCHTOB B 6I/IHapHI>IX

COETUHEHUIX

OMpeaACIATh BUJ XUMHUYECKOM CBSI3U (KOB&J’IGHTHaf{ u I/IOHHaf{) B

HEOPTaHUYCCKUX COCANHCHUAX



9 KUIIACC

Kon
NMpoBepPsSIEMOTo
pe3yJbTaTa

1

1.1

1.2

1.3

1.4

1.5

IIpoBepsiemble NpeaAMeTHbIE Pe3yJIbTATHI OCBOCHHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrPaAaMMBbI OCHOBHOI'O 00111er0
oOpa3oBaHus

Ilo Teme: «BemecTBo 1 XUMHUYeECKast peakuus

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TIOHSTHUH: pacTBOp,
AJIEKTPOJIUTHI, HEIJEKTPOJIUTHI, HJIEKTPOJIIUTUYECKAs AUCCOLMALIUSA,
peakuuy MOHHOrOo 0OMEHa, KaTaau3aTop, XUMHUYECKOE paBHOBECHE,
oOpaTuMbIie u HeoOpaTuMble peaxiuu,
OKHUCJIUTEITFHOBOCCTAHOBUTEIIHHBIC peakiuu, OKHUCJIUTETb,
BOCCTAaHOBUTENb, OKHCIIEHHE M BOCCTAHOBJICHHE, aIOTPOMHS,
aMm(oTepHOCTh, XHMMHYECKass CBsI3b (KOBaJCHTHAs, HWOHHAs,
METaJNInYecKas), KpUCTAIIMYEeCKasi pelI€TKa, CIUIaBbl, CKOPOCTh
XUMHYECKOU PEeaKIuu

WUTIOCTPUPOBATHh B3aWMOCBSA3b OCHOBHBIX XMMHYECKHX MOHSATUH U
MPUMEHSTH 3TH MOHSITHS IIPU ONMCAHUH BEIIECTB U UX MTPEBPALLEHUIN
COCTaBIISITh YPaBHEHUS AJEKTPOIUTUUECKON JUCCOLUALUN KHUCIIOT,
LIEJI0YEN U COJIEH, NOJIHBIE W COKpAIEHHBIC YPAaBHEHUs pEaKUui

HOHHOT0 00OMeHa

pacKpbIBaTh CYITHOCTh OKHCITUTEIIbHO-BOCCTAHOBUTEIILHBIX
peaKIui MOCPEJCTBOM COCTABJIICHUS JJICKTPOHHOTO OallaHca ITHX

peakuuii

IIPOBOJIUTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIINH

Ilo Ttemam: «Hemertamiasl U ux coeauHeHUsI» U «MeTauibl U UX

COCIUHCHU A

2.1

XapaKkTepu3oBaTh  (ONHUCHIBaTh) 00mMEe U crneuuduuecKkue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, OJATBEPHKAAS
ONHMCAHWE MpPUMEpPaMU MOJIEKYJISIPHBIX W HOHHBIX YpPaBHEHUU

COOTBECTCTBYIOIIINX XUMHUYCCKUX pCaKHI/Iﬁ

2.2

COCTaBJIATh YpaBHEHUS peakium, MTOATBEPKIAFOIINX
CyIIECTBOBAHME TE€HETHMYECKOM CBS3M MEXIy BEILIECTBAMHU

PA3INYHBIX KJIaCCOB



2.3

2.4

2.5

IIPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHH,
BO3MOKHOCTHU ITPOTCKAHUA XUMHUUICCKUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBUSAX

CJIEJIOBAaTh TMpaBHJIaM IOJB30BAaHUS XHMHUYECKOW TMOCYIOW U
7abopaTOpHBIM 000PYIOBAHHEM, a TAKXKE IpaBujaM OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIUSMH IO BBITTOJIHCHUIO
1a00pATOPHBIX XUMHUYECKUX OIIBITOB IO TOMYYEHUIO W COOMPAHHUIO

ra3o00pa3HbIX BEUIECTB (AMMHAKa U YTJIEKUCIIOTO ra3a)

MPOBOJUThL PEAKIMHU, MOATBEPKIAONINEC KauyeCTBEHHBIM COCTaB
pa3IMYHBIX BEIICCTB: PACIO3HABATh ONBITHBIM IYTEM XJIOPHI-,
Opomun, womun, kapOonat, Qocdar, cumUKaT, CyJIbdar,
THJIPOKCUMOHBI, KATHOHBI aMMOHUSI, HOHBI M3yYCHHBIX METAJLJIOB,

IIPUCYTCTBYIOIME B BOJHBIX PaCTBOpPAaX HEOPraHWYECKUX BEIIECTB

3.1

3.2

[To Teme: «XuMUS U OKpYXKArOIIasi Cpeiar

pacKpbIBaTh CMBICI OCHOBHBIX XuMmuuyeckux mnoHsatwil: [I/IK

BCHICCTBA; KOPPO3HA MCTAIJIOB

MPUMEHSTh OCHOBHBIE ONEPAIMHA MBICIHTEIBHON JCATCIBHOCTH —
aHaJdu3 W CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTH3alIUIo,
BBISIBIICHHE TIPUYMHHO-CIICJICTBEHHBIX CBs3€d — JUIS HM3YYCHHS
CBOMCTB BCIIECTB MU XMMHYCCKHUX PEAKIUH; €CTECTBEHHOHAYUYHBIC
METOJIbI TIO3HAHUS — HAOJIOJCHHE, M3MEPCHHE, MOJCIIMPOBAHHUE,

AKCIIEPUMEHT (peanbHbI U MBICICHHBIN)



IMPOBEPAEMBIE DJIEMEHTDBI COAEP KAHUSA

8 KUIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUA

1

HepBOHa‘{aHBHLIC XUMHWYCCKHUC ITOHATHUA

1.1

[IpenmeT xumMun. Poib XMMHUM B )KM3HU YEIOBEKA. XUMUA B CHCTEME HayK.
Tena u BemecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE

BCIICCTB

1.2

1.3

1.4

ITonsiTue o METOJaxX IIO3HAHHUA B XHUMHHU. Yucrtoie BEIICCTBA U CMCCHU.

Crnioco0nI paszeneHus cMmecei

ATOMBI U MOJICKYIJIBI. Xumuyeckue dJIeMeHTBl. CHMBOJIBI XHUMHYECKUX
DJICMCHTOB. HpOCTBIG H CJIOXKHBIC BCUICCTBA. ATOMHO'MOJ’IGKy.TIHpHOG

y4eHue

Xumunueckas ¢(opmyrna. BaleHTHOCTP aTOMOB XHMMHUYECKHUX 3JIEMEHTOB.
3aKOH IOCTOSIHCTBA cocTaBa BelecTB. OTHOCHTENbHAas aTOMHAas Macca.
OtHocuTenpHass MoOJEKyJIsIpHas Macca. MaccoBas [J0JI1 XHMHUYECKOTO

9JICMCHTA B COCIMHCHHNHU

1.5

KonuuecTBo BemectBa. Moinb. MossipHas macca. BzanmMocBsi3b KOJTMYECTBA,
MacChl ¥ YHClia CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo gopmynam

XUMHUYECKHNX COEIMHEHUIT

1.6

OU3NYECKUE U XUMUYECKHE ABIEHUS. XUMUYECKasl PEAKIUs U €€ IPU3HAKU.
3aKOH COXpaHEHHMs] MacChl  BEIIECTB. XUMHUYECKHE  ypaBHEHUS.
Knaccupukanmuss XUMHUYECKHUX peakiuil (COSAMHEHMs, Pa3OKEHUs,

3aMelieHus, 0OMeHa)

1.7

XUMHYECKU HKCIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM TMOCYIOM, C
npaBwiamMu paboOTel B JlabopaTopud W TOpU€MaMH  OOpaleHust ¢
nabopaTOpHBIM 00OpY/AOBaHUEM, H3yYE€HHWE W ONHUCaHWe (PU3NUECKUX
CBOMCTB 00pa3IioOB HEOPTaHMYECKUX BEIICCTB, HaOMIO/IeHHE (HU3UUECKUX
(nyaBieHue BOCKa, TassHUE JIbJa, pACTUpPAHUE caxapa B CTYIIKE, KUTIIEHUE U
KOHJIEHCAllUsI BOJIbI) M XHUMHUYECKUX (TOpEHHME CBEUYH, MPOKAINBAHUE
MEJHON MPOBOJIOKH, B3aUMOJECHCTBME MeJa C KHUCJIOTOM) SIBICHUH,
HaOIOJIeHNe U ONMHCAHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKHX PEaKIui

(pa3noxkeHue caxapa, B3aUMOJCHCTBHE CEpPHOM KHUCIOTHI C XJIOPUIOM




Oapusi, paznoxenwe  ruapokcuaa  meau(ll)  mpm  HarpeBaHuu,
B3auMojieiicTBue xene3a ¢ pactBopoM conu meau(ll), uzyuenue cnocoboB
pazfeneHus cMecel (C IOMOIIbI0 MarHuTa, (pUIbTpOBaHUE, BHIIAPUBAHUE,
TUCTHILISIUS, XpoMaTorpadusi), IpOBeeHUE OYUCTKH MOBAapEHHON COJIH,
HaONIOJIeHWe UM ONHCAaHWE  pe3yJbTaTOB  TPOBEICHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHsI MAaCChl, CO3/IaHUE MOJIeTIEH MOJIEKYJT

(IapocTep>KHEBBIX )

2.1

Baxneiinue IpCaACTAaBUTCIIN HCOPIraHNYCCKUX BCIICCTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucinopon — anemeHT u mpocroe
BenecTBO. HaxoxneHue kuciaopo/ia B mpupoe, Gu3ndeckre 1 XUMUIeCKue
cBoiicTBa (peakiuu ropenus). Oxcuapl. [I[pumenenue kucinopoaa. Criocoosl
MOJIYYCHHUS KUCIOPOJa B J1a00OpaTOpUU U MPOMBITUIeHHOCTH. KpyroBopot

Kucinopoza B nmpupoje. O30H — auIoTponHas MOAU(UKALNS KACIOPOoAa

2.2

TernoBoit 3pPexT XuMUYECKoil peakiuu, TePMOXUMUYECKUE YPaBHEHUS,
9K30- U PHJIOTEPMHUUYECKUE peaKIiu. TOIINBO: Yroidb U METaH. 3arpsi3HeHUE

BO3JIyXa, YCHJICHUE MMaPHUKOBOTO YPPeKTa, pa3pylIeHHe 030HOBOTO CIIOs

2.3

Bonopon — anemenT u mpoctoe BeiecTBo. Haxoxxnenue Bogopo/ia B MpUpoJie,
bu3MYeCKue U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MOTYUYCHHUS.

KucioTe! u conu

2.4

MounsipHbiil 00bE€M ra3oB. Pac4€Thl 0 XUMUYECKUM yPAaBHEHUSAM

2.5

2.6

dusnyeckue cBoiicTBa BOJbl. Boma kak pactBopuTenb. PacTBopbl.
HacellieHHble 1 HEHACBILIEHHBIE PacTBOPBL. PacTBOpUMOCTH BEIIECTB B
BOJIe. MaccoBas 10151 BEHIECTBA B pacTBOpe. XMMHUUYECKHUE CBOKWCTBA BOJBI.
OcHoBanus. Posb pacTBOpOB B IPUPOJE U B )KU3HU yenoBeka. Kpyrosopor
BOJBl B MpHUPOJAE. 3arpsA3HEHUWE NpUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOAHBIX BOJ

Knaccudukanus Heopranndeckux coenuuenuid. Oxcuapl. Knaccudukanus
OKCHJIOB: coJjieoOpasyroiue (OCHOBHbIE, KHCIOTHbIE, aM(OTepHbe) U
HeconeoOpazyroue. Homenkiarypa okcuoB. @u3nyeckue 1 XUMHUECKHE

cBoiicTBa OKCuI0B. [lomyuenne okcuaoB




2.7

2.8

2.9

OcHoBanus. Knaccudukanus ocHOBaHUUM: HIENOYM M HEPACTBOPHUMBbIE
ocHoBaHusA. HomeHknatypa ocHoBaHui. @DuU3HYECKHE W XHUMUYECKHUE

cBoOMcTBa OcHOBaHMM. [lonydyenne ocHOBaHUI

Kucnotsl. Knaccudukanus kuciaor. Homenknatypa kuciot. @u3ndeckue u
XUMHYECKHE cBOMCTBa KUCaIOT. Psin aktuBHOCcTH MeTaimiaoB H.H. bekerosa.

[TonyuyeHnne KuCnOT

Conu. Homenknatypa coneil. ®u3nueckue 1 XUuMUYECKUE CBOMCTBA COJICH.

[Tonyuenune conen

2.10

2.11

I'eneTnueckas CBs3b MCIKAY KJIaCCaMHU HCOPTaHUYCCKUX COCIUHCHUM

XUMHYECKANA OKCHEPUMEHT: KA4E€CTBEHHOE OIPEICICHUE CONEPKAHUS
KHUCIIOpOJIa B BO3/lyXe, MOJIyUYeHHEe, COOMpaHue, paclio3HaBaHUE U U3yUeHUE
CBOICTB KHCIIOpOa, HAOJI0IeHHE B3aUMOICHCTBHS BEIIECTB C KUCIOPOJIOM
U YCIOBUS BO3HUKHOBEHHMS U TIpeKpallleHus ropeHus (moxapa),
O3HAaKOMJIEHHE ¢ 00pa3ljaMi OKCHJIOB U OIMCAaHUE UX CBOMCTB, NOJyUYECHHUE,
coOupaHHe, paclo3HaBaHUE W M3yYEHUE CBOWCTB Bojopoa (TOpeHHe),
B3anMo/ieiicTBre Bogopoaa ¢ okcuaoM meau(ll) (Bo3amoxkHO ucnonb3oBanme
BUJICOMATEPHUANIOB), Habt0IeHnEe 00pa3Il0B BEIIECTB KOJIMUECTBOM 1 MOJIb,
UCCJIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHMSI BELIECTB C pa3In4yHOMN
pacTBOPUMOCTBIO, TPUTOTOBJIICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JIOJIE pACTBOPEHHOIO BELIESCTBA, B3aUMOJICHCTBHUE BOJIBI C METaJlJIaMU
(HaTpueMm u KanblleM) (BO3MOKHO HCIIOJb30BaHUE BHUACOMATEPHUANIOB),
OINpPEJIEJICHHE PACTBOPOB KHUCJIOT M WLIEJIOYEN C NMOMOULIbI0 WHIMKATOPOB,
uccienoBaHue o0pa3loB HEOPraHMYECKHX BEIECTB Pa3jMYHbIX KJIACCOB,
HaOJII0/IeHNEe M3MEHEHUsS OKpackKd HHAMKATOPOB B PAcTBOPaxX KHUCIOT U
nienoueid, u3yueHnue pzaumoenicteus okcuaa meau(ll) c pactsopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJlllaMH, pPEaKklUil HeWTpanu3aluu, MOJydyeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJIHOIO METajlja JPYyruM U3
pacTBOpa COJIM, peIIeHHWEe HSKCHEPUMEHTANbHBIX 3aJad IO TeMme

«Baxxnenmue Kiaccol HCOPTaHUYCCKUX COGHHHGHHﬁ)}

[lepuoanueckuii 3akoH U [leproanueckas cucTeMa XUMUYECKUX
sanemenToB .M. MenneneeBa. CTpoeHue aTOMOB. XMMHYECKAs CBSI3b.

OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIC p€aKkurun




3.1

3.2

[lepBbie MOMBITKK KIACCUPHUKAUU XUMUYECKUX AJIeMEHTOB. [loHsATHE O
TPYIINAX CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEI0YHO3EMEIbHBIC METAILIBI,
rajioreHbl, HHEPTHBIC Ta3bl). DIEMEHThI, KOTOPbIE 00pa3ytoT ampOTEepHbIC

OKCHABI U THAPOKCUIBI

Ilepnonnueckuii 3akoH. [lepnoandeckas cucreMa XUMHYECKUX JIEMEHTOB
JAW. MengneneeBa. KopoTkonepuogHas W JJIUMHHONEpPUOAHAS (OpMBI
Ilepuoanueckon cuctemsl xumudeckux sneMeHtoB J[.MI. Menneneesa.
[Teproas! n rpynnsl. U3HUECKUI CMBICH MTOPSIAKOBOTO HOMEPA, HOMEPOB

Iepruoaa v rpyIiibl 3JICMCHTA

3.3

3.4

3.5

3.6

3.7

9 KUIIACC

Kox

Crpoenune atomoB. CocTaB aTroMHbIX sjaep. M30Tombl. DJIEKTPOHBI.
CtpoeHue »3IEKTPOHHBIX 000J0YeK aTOMOB MepBbIX 20 XUMHUYECKUX
sanemeHTOB [lepuonnueckont cucremsol .M. MenaeneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTa MO €ro moJyiokeHuto B [lepronnueckon cucreme

.. MenneneeBa

3aKOHOMEPHOCTH H3MEHEHHUsI pajuyca aTOMOB XMMHUYECKUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAUTMYECKUX CBOMCTB IO TpyMIaM U MEPUOaM.
3nauenne Ilepuomnmueckoro 3akoHa u llepronnyeckord  CUCTEMBI
XUMHUUYECKUX JIEMEHTOB JIJIsl pa3BUTHS HayKu U npakTuku. .M. Menneneen
— Y4E€HBIN U IPaXIaHUH

Xumnueckas cBsS3b. KoBajeHTHas (ToyisipHass M HEMOJISAPHAs) CBS3b.

SHCKTpOOTpI/IHaTeHBHOCTB XUMHUYECKHUX 3JIEMEHTOB. loHHas CBS3b

Crenenp OKHUCJICHUA. OKXHCIIUTEIBbHOBOCCTAHOBUTEIBHEBIC pE€aKuu.

HpOIICCCI)I OKHCJICHUS ¥ BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTEIN

XVUMHUYECKUN HKCIEPUMEHT: H3ydeHHE OOpa3loB BELIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBHE TMAPOKCUIA IMHKA C PACTBOPAMH KUCIOT U
HIeJIoYed,  MPOBEICHHE  ONBITOB,  WUIIOCTPUPYIOIIUX  IPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuil  (ropeHue,  peakuuu

pa3NoKEeHUs, COeTMHEHUS )

IIpoBepsiemblii 3JIEMEHT COACPKAHUSA




BemecTBo u xumMmmuueckas peaKnuus. HOBTOpeHI/Ie

1.1

1.2

Hepnozmqecm/lﬁ 3aKOH. Hepnonﬂqecxaﬂ CHUCTCMA XUMHUYCCKUX 2JICMCHTOB
Z[I/I Menpaeneena. CTpOGHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B HM3MCHCHHUU
CBOMCTB XMMHUYECKHUX AJIEMECHTOB IICPBBIX TpéX IICpUoa0B, KaJInA, KaJIbIHA
n Hx COCI[I/IHCHI/Iﬁ B COOTBCTCTBHHU C IIOJJOXKCHHECM DJOJIICMCHTOB B

[leproauyeckoii cucTeMe U CTPOEHUEM X aTOMOB

Crpoenue BellecTBa: BUbl XUMUYECKON CBA3U. THIBI KPUCTAIUINYECKUX
pPEHIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THMA KPUCTAIIMYECKOU
pemETKN U BUJa XUMUYecKoM cBsa3u. Knaccudukanus u HOMEHKIATypa
HEOPraHMYECKUX  BEIIECTB  (MEXAyHapoAHas W  TpPUBHAJIbHAs).
XHWMHUYECKUE CBOMCTBA BEIECTB, OTHOCSIIMXCS K Pa3jiW4YHBIM Kilaccam
HEOPraHMYECKUX COEIUHEHUI, TEeHETHYeCKass CBSI3b HEOPraHMYECKUX

BEILIECTB

1.3

1.4

Krnaccudukanuss XuMUYeCKHUX peakiuil Mo pa3IuvHbIM IMpU3HaKaMm (10
YHUCIy U COCTaBy Y4YacCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
ahdexTy, M0 UBMEHEHUIO CTETICHEH OKUCIECHUS XUMHUYECKUX IJIEMEHTOB,
10 00paTUMOCTH, IO YYACTHUIO KaTajlu3aTopa). DK30- U SHIOTEPMUYECKUE
peakuuu, TepMOXUMHUYEeCKHue ypaBHeHus. lloHstue o ckopocTu

XMMUYECKOU peaKiuu

[Tonsitue 00 0OpaTUMBIX M HEOOPATUMBIX XMMHYECKHX peaKLUsX.
IlonsiTvE O TOMOIE€HHBIX W TeTEpOreHHbIX peakuusax. IlonsaTue o
XUMHYECKOM  paBHOBecuu. DakToppl, BIMAOIIME HA CKOPOCTh

XUMHYECKOM PE€aKIru 1 MOJOKCHHUEC XUMHUYCCKOI'0O PaBHOBECHUA

1.5

OKHCTUTENIPHO-BOCCTAHOBUTEIILHBIE  PEAKIIMM, JJIEKTPOHHBIM OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON peakuuu. CocTaBieHHE YpaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI C MUCIOJIb30BAHUEM METOMA

SJICKTPOHHOTO OanaHca

1.6

Teopust  SAEKTPONUTHYECKON  JIHUCCOUMALMHU.  DJEKTPOJIUTHI U
HE3JIEKTpOJINThL. KaTHOHBI, aHMOHBI. MeXaHU3M JUCCOLMAIMU BEIIECTB C
pa3IMYHBIMU  BUJAMH XUMHUYECKOW CBs3U. CTeneHb AMCCOLHUAIIUU.
CunbHble M cla0ble AJIEKTPONUTHL. Peaknuu MoHHOTO oOMeHa. Y cloBuUS

IIPOTEKAHUSI PEAKIMil HOHHOTO OOMEHA, MOJIHBIE U COKPAIEHHbIE HOHHbIE




1.7

ypaBHeHUs1 peakiuii. CBOWCTBAa KHUCJIOT, OCHOBAaHUM W COJIEM B CBETE
MpeACTaBiICHUNH 00 SIEKTPOIUTHYECKON aucconuanuu. KadecTBeHHbIE

peakiuu Ha HoHblL. [loHATHE O THApPOIN3E Ccoyeit

XUMUYECKHUI IKCTICPUMEHT: O3HAKOMJICHHE C MOJICIISIMA
KPUCTALNTHYCCKUX PEMIETOK HEOPTaHWYECKHUX BEIIECTB — METAUIOB U
HeMeTalIoB (TpaduTa U anMmasa), CIIOKHBIX BEIIECTB (XJIOpHAa HATpHs);
UCCIIC/IOBAHUE 3aBHUCHMOCTH CKOPOCTH XHMHYECKOW peakluud OT
BO3/ICUCTBUS Pa3IMYHBIX (DaKTOPOB; UCCIICTOBAHUE ICKTPOIPOBOTHOCTH
pPacTBOPOB BEIIECTB, MPOIIECca JAUCCOIMANNN KHUCIIOT, IIEI0YeH U Coel
(BO3MOKHO HCIIOJIH30BAaHUE BHUICOMATEPHAIIOB); IPOBEJACHHUE OIIBITOB,
WUTIOCTPUPYIOMINX TPHU3HAKA TPOTCKAHUS PEaKIuii MOHHOTO oOMeHa
(oOpa3zoBaHHMe oOcajKa, BBIICICHHE ra3a, 0Opa30BaHUE BOJIbI); OIIBITOB,
WJLTIOCTPUPYIOLTIX IPUMEPHI OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHne, Peakiiy Pa3oXKCeHHsI, COSMHCHUS); PACIIO3HABAHHE
HEOPTraHMYECKUX BEIIECTB C MTOMOIIBI0 KAYECTBEHHBIX PEaKIUii Ha MOHBI;

PEIICHNUC SKCIICPUMCHTAJIBHBIX 3a/1a4

Hewmetannsl 1 uxX cCoeTMHECHUS

2.1

2.2

OO6mas xapakTepucTuka TamoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTernmeHH OokuciaeHus. CTpoeHHE M (PU3HYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — rAJION€HOB. X UMHYECKUE CBOMCTBA Ha MpUMEPE XJI0pa
(B3ammoieiicTBUE C METaJaMH, HEMeTaJlJIaMH, IeJI0YaMH).
XnopoBogoposa. ComnsHasi KUCIOTa, XUMHUYECKHE CBOMCTBA, MOJyYCHUE,
npuMeHeHue. JlelcTBue Xjiopa 1 XJIOPOBOIOPO/Ia Ha OpraHu3M YeJIoBeKa.

Baxnelime XJIOpHUAbl U UX HAXOXKAECHUE B IPUPOJE

O6mas xapakrepuctuka 3iemMeHTOoB VIA-rpynmel.  OcoOeHHOCTH
CTpPOEHHUSI aTOMOB, XapaKTEpHble CTEeNeHH okuciaeHus. CTpoeHue u
¢u3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U  CEpHI.
AnnoTponHble MOoIU(UKAIIMN KUCIOpOAa U cepbl. XUMHUECKHE CBONCTBA
ceprl. CepoBoiopos, cTpoeHue, (PU3HYECKHE U XUMHUYECKHE CBOMCTBA.
Oxcupl cepbl Kak MpeICTaBUTENN KUCIOTHBIX OKCUI0B. CepHasi KUCIIOTa,
¢dusnyeckre 1 XUMUYECKUe CBOMCTBA (00IIMe KaK MPeACTaBUTENS Kiiacca
KHACJOT ¥ crienuduieckre). XUMUYECKUE PEaKluy, JIeKallie B OCHOBE

MIPOMBIIIJIEHHOTO croco0a MOoJIy4eHUs CepHOM KHUCHoThl. [IpuMeHeHue.



2.3

2.4

2.5

Conu cepHOW KHCIOTBI, KayeCTBEHHas peakius Ha Cylb(aT-HOoH.
Haxoxnenne ceppl M €€ COCNMHEHWA B MNOpHPOJE. XHUMUYECKOE
3arpsi3HEHUE OKpYXKalouleil cpeabl COEIMHEHUSMU cepbl (KUCIOTHBIE
JOXKIM, 3arpsi3HEHHWE  BO3AyXa W BOJOEMOB), CIOCOOBI  €ro
peIOTBPAILICHUS

OO61as xapakTepuctuka 31eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIEHHA. A30T, paclnpoCTpaHEHHE B
npupone, (usmueckue u XUMHUeckue cBoiicTBa. KpyroBopor azora B
npupojie. AMMHAK, ero (U3HUYecKre U XUMUYECKUEe CBOWCTBA, MOIYYCHHE
u npuMeHenne. Coau aMMOHMS, UX (PU3MYECKUE U XUMUYECKHE CBOMCTBA,
npuMmeHenre. KauecTBeHHass peakuus Ha HOHBI aMMOHHMS. A3OTHas
KHUCIIOTa, e€ Moyy4eHre, GU3nuecKkre U XuMUYeCcKre CBoicTBa (00IIHe KaK
MpeICTaBUTENsl Kjacca KHCIOT U crnenuduyeckue). Mcnonbp3oBaHue
HUTPATOB M COJIE aMMOHHUSI B KayeCTBE MHHEPAIbHBIX YIOOpEHUHU.
XUMHUYECKOE 3arps3HEHHE OKpY’KaIolled Cpelpl COENMHEHUSMH a30Ta

(KUCTIOTHBIE IO M, 3aTPSI3HEHHUE BO3/yXa, TOYBBI U BOJIOEMOB)

®dochop, amnorponHbie Moaudukaruu Gochopa, duzmyeckue u
xumuyeckue cBoiictBa. Oxcun docdopa(V) u dochopHas KuCIOTa,
¢u3nueckue M XUMUYECKHME CBOMCTBa, noiiydeHue. Mcmonb3zoBaHue

¢dbocdaToB B KauecTBe MHHEPATBHBIX YI00OpEHUI

O6mas xapakrepuctuka 3iemMeHTOoB |VA-rpynnel.  OcoOeHHOCTH
CTPOCHHUS aTOMOB, XapaKTEPHBIC CTEMEHU OKUCJICHUS. YTIEpO/,
AJJTOTPOTHBIE MOJIM(DUKAIINH, PACTIPOCTPAHCHHUE B IPUPOJIE, (HU3HUECKHE
1 XHMHYECKHEe CBOMCcTBa. Ancopoums. KpyroBopor yriepoja B IpHpo/e.
Oxcupsl yriueposa, ux (u3ndeckre U XUMHUIECKUE CBOMCTBA, IEHCTBUE HA
KUBBIC OPraHU3MbI, TIOJydYeHHE U TMPUMEHEHHE. OKOJIOTHYCCKHUEC
npoOneMsbl, cBs3aHHbIE ¢ okcuaoM yriaepoaa(lV); runoresa rinodanpHOTO
MOTETUICHUS KIIMMAaTa; TapHUKOBBIN A (PeKT. YTonmbpHas KUcIoTa u e€ oy,
uxX (U3NYECKHEe U XUMUYECKHE CBOWCTBA, TMOJYYCHHWE U TNPUMEHEHUE.
KauecTBeHnnas peakiusi Ha kapOoHAT-HOHBI. Vcnons30BaHne kKapOOHATOB

B 6I)ITy, MCIUIWHEC, TPOMBINIJICHHOCTHU U CEJIbCKOM XO35IMCTBE

2.6

IlepBoHauanbHble TMOHATHA OO0 OpPraHMYECKMX BEIIECTBAX KaK O

COCNMHEHUSAX yriepoda (MeTaH, OTaH, OSTWJEH, alleTWUJICH, JTaHO,



2.7

2.8

TIIMIEPUH, YKCycHas Kuciora). VX cocTaB M XMMHUYECKOE CTpOEHHE.
[TonsiTHe 0 OMOTOTHUECKHU BaXKHBIX BEIIECTBAX: JKUPAX, OCJIKaX, YTIEeBOIaX
— 1 UX POJIU B KU3HU 4eloBeka. MaTepuaibHOE €JUHCTBO OPraHUYECKUX

U HCOPraHU4YCCKUX COCIUHECHUM

Kpemuuii, ero ¢Qusmyeckue M XUMUYECKUE CBOWMCTBA, IOJYyYEHUE U
npumeHenue. CoelnHeHNs KpeMHUs B npupoje. OO0me npeacTaBieHUs
06 oxkcune kpemuusA(lV) u kpemHueBod kuciaore. CHIHMKATBI, HX
UCIOJIb30BaHUE B OBITY, MeIUIUHE, NPOMBIIUIEHHOCTH. BakHeimne
CTpOMTENbHBIE MaTEepHabl: KepamMHKa, CTEKJIO, ILIEMEHT, O€TOH,
xene300eToH. [IpobieMbl 0€30MACHOIO HCIONb30BAHUS CTPOUTEIBHBIX

MAaTEepHaNOB B IOBCEHEBHON KU3HU

XUMUYECKUH JKCIEPUMEHT: H3yYyeHUue OO0pa3loB HEOPTaHUYECKUX
BEILECTB, CBOICTB COJITHON KUCIIOTHI; IPOBEICHUE KAUECTBEHHBIX PEAKIUI
Ha XJIOPUJ-MOHBl W HaONIOACHHE MPU3HAKOB UX MPOTEKAHUS; OMBITHI,
oTpaxaromue (puanyeckue M XUMUYECKHE CBOICTBA TajJOreHOB M HUX
COEIMHEHU N (BO3MOXKHO UCIIOJIb30BAHKE BUJICOMATEPHUATIOB);
O3HAKOMJICHHE C 00pasliaMH XJOPUIOB (TaJOTreHUIO0B); O3HAKOMIICHHE C
oOpasmamMu ceppl U €€ COCNMHEHUSMU (BO3MOXKHO UCIIOJIb30BAHHE
BHJICOMAaTepHasoB); HaOIIOJEHUE TMpollecca OOYrIMBaHUS caxapa IOJ
JNEWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOThI; U3YyYEHUE XUMUUYECKUX
CBOMCTB pPa30aBICHHONW CEPHOW KHUCIOTHI, MPOBEACHHE KayeCTBEHHOM
peakuuu Ha cynbdar-uoH U HaOIIOJEHHWE TpH3HAKa €€ MPOTECKAHMUS;
O3HaKOMJICHHE C (U3MYECKUMH CBOMCTBaMHM a3oTa, ¢ocopa U HUX
COeIMHEHUHN (BO3MOKHO MCIONb30BAaHUE BUJIEOMATEPUATIOB), 00pa3naMu
a30THBIX ®  (ochopHBIX  yAOOpeHHWii; TmoNydeHue, coOupaHue,
pacnio3HaBaHME M  M3yYEHUE CBOICTB amMMHaka; IPOBEJIECHHUE
KaueCTBEHHBIX pEaKkiMii HA MOH aMMOHHUS M (ocdar-uoH M H3yUCHUE
MPU3HAKOB HX TNPOTEKaHUs, B3aUMOJICUCTBHE KOHILIEHTPUPOBAHHOMN
a30THOW  KHUCIOTBI  C  Menbl0  (BO3MOXHO  HCIIOJIb30BaHHE
BUJIEOMATEPUAJIOB); H3YYEHUE MOJENEH KPHUCTAUIMYECKUX PEIIETOK
anMasa, rpaura, QyuiepeHa; 03HaKOMIJIEHHE C IMPOLECCOM afcopOuuu
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM

mpoTHUBOTai3a; II0JIYUCHHC, CO6I/IpaHI/I€, pacrmo3HaBaHUEC W HN3YYCHHC



3.1

3.2

CBOICTB YIJIEKHCIIOTO Tra3a; IPOBEJCHUE KAadeCTBEHHBIX pEakUUid Ha
KapOOHaT- M CUJIMKAaT-UOHbl M H3Y4YEHHE IPU3HAKOB HX IPOTEKaHUS;
O3HAKOMJICHHME C NMPOAYKLMEN CWIMKATHOM NMPOMBIIIJICHHOCTH; PEIICHHE
OKCIIEPUMEHTAIBHBIX 33Jad 10 TeMe «BaxHeilne HeMeTaulbl M HX

COCAUHCHMU»
MeTaibsl 1 uxX COCOAUHCHUA

OOmast XapakTepUCTHKa XUMHUYECKHUX D3JIEMEHTOB — METalJIOB Ha
OCHOBaHMU HX MoioxkeHus B [lepuonmueckoil cucteMe XUMHUYECKUX
anemeHntoB [[.M. MenneneeBa u crpoenus aromoB. CTpoeHHE METAJUIOB.
Mertamnyeckasi CBA3b W METalNIMUECKas KpHUCTAIMYecKas perérka.

DNEKTPOXUMUYECKUH PsiJi HANTPSHDKEHU METaIOB

dusnyeckue W XUMHYECKHE CBOMCTBA MeTauioB. OOIme crocoObl
MOJIyYeHHsST MeTauioB. IIOHSATHE O KOPPO3MHM METaUIOB, OCHOBHBIC
CcrocoObl  3amUTBl WX OT Koppo3uu. CmiaBel (cTajab, 4YYIyH,

TIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B OBITY U TPOMBIIIIEHHOCTH

3.3

3.4

[Ilemounsle  MeTaynbpl: nojiokeHue B Ilepuogmyeckon  cucreme
xumuyeckux oinaeMeHtoB .M. MengeneeBa; crpoeHue HX AaTOMOB;
HaxoxzaeHue B mnpuponae. dusmueckne M XUMHUYECKHE CBOIcTBa (Ha
npumepe HaTpus U Kanusg). OKCUIbl U THAPOKCUABI HATPUS U Kallus.

[IpumeHeHne MEeNOYHbIX METAIIOB U UX COCTMHEHUM

[[lenoyHO3eMENIbHBIC METAJJIBI MarHuii W KajbI[MW: TIOJO0KEHHUE B
[Tepnoanueckoit cucrteme xumudeckux snemeHToB (.M. MeHnneneesa;
CTPOEHHUE UX ATOMOB; HAXO0XJECHHUE B TpUpoie. PU3NYECKUE U XUMUUECKUE
CBOMCTBAa MarHusl W Kajblius. BaxkHelme coequHeHns Kaablus (OKCHI,

TUAPOKCU, coyn). JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHEHUs

3.5

AmoMuHui: nonoxeHue B Ilepuoamyeckoil CUCTEME XMMHYECKHX
anemeHToB .M. MenneneeBa; cTpoeHue aroma; HaxOKICHUE B IIPUPOJE.
dusnyeckne 1 XMMUYECKUE CBOMCTBA alfOMUHUSA. AM(OTEpHBIE CBONCTBA

OKCHa U TUAPOKCHUIA AJIFOMHUHUSA

3.6

Kene3o: nonmoxenue B Ilepuoanyeckoi cucreMe XUMHUYECKUX DIIEMEHTOB

JI.1. Menneneesa; CTpoeHUE aTOMa; HaX0xkaeHue B npupoe. dusnueckue



U XUMHYECKHE CBOMCTBA kene3a. OKCuabl, THaApoKcuabl u cou xkemeza(ll)

u xene3a(lll), ux cocras, cBoiiCTBa U MOTyYEHHUE

3.7

XUMHUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C 00Opa3laMH METaJUIOB U
CIUIaBOB, X (PM3UYCCKUMH CBOMCTBAMU; U3yUCHHUE PE3YIbTATOB KOPPO3UHU
METaJIOB (BO3MOKHO HCIIOJIb30BaHKUE BUICOMATEPUATIOB), OCOOCHHOCTEHN
B3aMMOJICHCTBUS OKCHJIa KaJblIUd W HATPUA C BOJOW (BO3MOXKHO
UCTIOJIB30BAHNE BHUICOMATEPUANIOB); HCCIEIOBAaHUE CBOWCTB KECTKOM
BO/IBI; TIPOIIECCa TOPEHUS JKelle3a B KHCI0POie (BO3MOXKHO HCITOJIb30BaHNE
BUJICOMATCPUAIIOB); MPU3HAKOB MPOTEKAHHUS KAYSCTBCHHBIX PEAKIMi Ha
WOHBI (MarHusi, KaJblus, alioMHHUA, 1uHKa, xene3a(ll) u xemesa(lll),
Menu(ll); HabmrogeHne W omMcaHUe MPOIECCOB OKpAIIUBAHUS TUIAMEHHU
WOHAMU HATpWsl, Kauusg W KaublUsd (BO3MOXKHO HCIIOJIh30BAHHE
BUJICOMATCPUAJIOB); HCCIEAOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIIA
QIFOMHUHUS ¥ THIPOKCH]IA IIMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 33124 110

TeMe «BaxHenime MeTauibl 1 UX COeIUHEHUS))

4.1

XuMUS U OKpyXkaromias cpeaa

HoBeie m™arepuansl u TexHonoruw. BemecrBa W marepuanbl B
IIOBCEHEBHOM JKU3HU 4elnoBeKa. XUMHs U 310poBbe. besoracHoe
WCIIOJIb30BaHKE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas momoisb

IIpU XUMHUYCCKHX OXKOI'aX U OTPABJICHHAX

4.2

4.3

OCHOBBI  JKOJIOTMYECKOW TI'PaMOTHOCTH. XHUMHUYECKOE 3arps3HEHHE
okpyxatomen cpenbl [IJIK. Ponb XuMuu B pelIEHUM 3KOJIOTHYECKUX
npobnemM. IlpupoaHble WCTOYHUKHM YTIEBOAOPOJOB (yroyib, MPUPOIHBIN
ra3, He(Tb), MNPOAYKTHI HUX TNEepepadOTKH, HUX poOiAb B OBITY U

MMPOMBIIIIJIICHHOCTH

XUMUYECKUN SKCIIEPUMEHT: M3Yy4YeHHe O00pa3loB MaTepuajoB (CTEKIIO,

CIINIaBbI METAJIJIOB, ITIOJIUMCPHEIC MaTepI/IaJII)I)



ITPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OBPA3OBATEJIbHOM ITIPOT'PAMMBI
OCHOBHOI'O OBHIETO OBPA30BAHUA

Kox IIpoBepsiemble TpeOOBaHUSA K NMPEIMETHBIM pe3yJibTaTaM
nposepsiemo 0a30BOr0 YPOBHSI OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM
ro NMPOrpaMMbl OCHOBHOT0 00111er0 00pa30BaHusl HA OCHOBeE
TpedoBanuss ProOC

1 [IpencraBnenue:

O TO3HABAEMOCTU SIBJIIEHUN MPHUPOAbI, TOHUMAHUE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO
1.1 €CTECTBO3HAHMSI, KOMIIOHEHTa O0Iel KyJIbTYpbl U MPAKTUUYECKON
NeSITEIbHOCTU YeJIOBEKa B YCIOBHMSIX COBPEMEHHOTO OOIIEeCTBa;

IMOHUMAHHUEC MCCTAa XUMHUHU CPpCaN APYTHUX €CCTCCTBCHHBIX HAYK

0 HAYYHBIX MCTOAAX IIO3HAHWA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U
19 TCOPCTHUYCCKUX MCTOAAX HCCICAOBAHNA BCIICCTB MU HN3YUCHUA

XUMHUYCCKUX peaKHHﬁ; YMCHHUC HCIIOJb30BaTb MOJACIN JIA

00BSICHEHHUS CTPOCHHA aTOMOB U MOJICKYJI

0 cdepax nmpodhecCHOHATBHON IeATeIbHOCTH, CBSI3aHHBIX C XUMHUEH
U COBPEMEHHBIMHU TEXHOJIOTMSIMHU, OCHOBAHHBIMU Ha TIOCTHKCHHSIX
XUMHYECKOW HAYKH, YTO MO3BOJUT O0YUYAIOIIUMCSI PacCMaTPUBATh
1.3 XUMHI0O Kak cdepy cBoed Oyaymeld npodeccHoHaIbHOM
JNCATCIBHOCTH M CJAEJIaTh OCO3HAHHBIM BBIOOP XUMHH Kak
npoGHUILHOTO MpeaMeTa IMPHU IEPeXOJe Ha YPOBEHb CPEIAHETO

ob1ero oopazoBaHus

Brnanenue cucremMonl XMMUYECKUX 3HAHWM U YMEHHE INPUMEHATH

CUCTCMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIFOYACT:

Ba)KHEHIIIME XMMHYECKUE IIOHSATHS: XUMUUYECKHH SJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OAHOPOIHAS U
21 HEOJIHOPOJIHAsI CMECh, OTHOCHUTEJIbHBIE aTOMHAasi M MOJIEKYJsipHas
' MAacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsT Macca, MOJISIPHBIN
00BEM, OKCHJI, KUCII0Ta, OCHOBAaHUE, COJb (CPEeIHsIsI), XUMHUECKas

peaKknus, pCakiunu COCAWHCHUA, PCAKIHNU PA3JI0KCHUA, PCAKIUA




2.2

2.3

3aMelIeHHs], peakiiui oOMeHa, TeIIoBoM 3 (eKT peakiuu, 3K30- U
AHIOTEPMHUYECKHUE PEaKIIUU, PACTBOP, MACCOBAsI A0S XUMUYECKOTO
JJIEMEHTa B COEAMHEHHMH, MaccoBas [JOJ1 U IPOLEHTHAas
KOHLEHTpAlLMs BELECTBA B PacTBOpE, AP0 aToMa, 3JIEKTPOHHBIN
ClIOMl aToma, aroMHas OpOUTalb, paJuyCc aToMa, BaJICHTHOCTD,
CTENEHb OKHCIICHUS, XUMHUYECKAsI CBSI3b, 3JIEKTPOOTPULATEILHOCTD,
MOJIApHAsT W HEMOJISIpHAs KOBAJICHTHAs CBS3b, WOHHAs CBSA3b,
METaJUTMYEeCKas CBs3b, KpUCTAJUIMUECKasl peleTka (aTomHas,
MOHHAsl, METAJUIMYecKas, MOJICKYJsIpHasi), MOH, KaTHOH, AaHHUOH,
AIIEKTPOJIUT U HEDJIEKTPOJUT, SJIEKTPOJUTUYECKAs IUCCOLUAIUS,
peaKiuu HMOHHOTO OOMEHa, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIE
peakiuu, OKHUCJIHUTEIb W  BOCCTAHOBUTENb, OKHUCJICHHE U
BOCCTaHOBJIEHUE, JIEKTPOJIN3, XUMUYECKOE paBHOBECHE, 00paTUMBbIe
U HeoOpaTHUMbIE pEaKIMH, CKOPOCTh XHMHUYECKOM peakIui,

katanuzarop, [1JIK, koppo3usi MeTamioB, CrijiaBbl

OCHOBOITOJIAralolINe 3aKOHbl XHMHUU: 3aKOH COXPAHEHHS MACCHI,
nepuoanyeckuii 3akoH J[.M. MeHneneeBa, 3aKOH MOCTOSIHCTBA
cocTaBa, 3aKOH ABOTaJipo

TEOPUM  XUMHHM:  ATOMHO-MOJICKYJISIpHAs  TEOpus,  TEOpHs

BHCKTpOHHTH‘ICCKOﬁ JUuCcCconuralnmnm

Brnanenue ocHOBaMU XMUMHYECKOW TPAMOTHOCTH, BKIIFOUYAOIIEH:

3.1

YMEHUE TMPaBWIbHO HCHOJb30BaTh H3YyUYECHHBIE BEIIECTBA W
Matepuaibl (B TOM YHUCJIE MUHEpaJIbHBIE YIOOpPEHUS, METAIIbI U
CIUJIaBbI, TMPOAYKTHI TMEpPepadOTKH MPHUPOJTHBIX HCTOYHUKOB
YTJIEBOJIOPOIOB (YIJIsl, MPUPOJTHOTO Ta3a, He)TH) B OBITY, CETbCKOM
XO0351IUCTBE, HA MPOU3BOJCTBE M IOHUMAHHUE 3HAYEHHUS KUPOB,
OENKOB, YIJIEBOJOB JJisi  OpraHM3Ma  4YeJIOBEKa; yMEHHUeE
MPOTHO3UPOBATh BIUSHHE BEIIECTB U XUMHUYECKUX IMPOIIECCOB HA

OpraHu3M YeJIOBEKa U OKPYKAIOLIYI0 MPUPOJIHYIO Cpey

3.2

YMCHUC UHTCTPUPOBATH XUMHUYCCKUC 3HAHUA CO 3HAHUSAMHU OPYTHUX

y4eOHBIX MIPEIMETOB




3.3

3.4

HaJIM4YMeE OIbITa pabOThI C Pa3IMYHBIMU HCTOYHUKAMU HH(OpMaLUH
10 XMMUM (Hay4Has U HAy4yHO-TIONYJIApHAs JIUTepaTypa, CIOBapH,

CIIPABOYHUKH, UHTEPHET-PECYPCHI)

YMCHHUC 0O0BEKTUBHO OLICHUBATDb I/IH(bOpMaHI/II-O O BCHICCTBAX, HUX
npeBpamiCcHuAgAX MW MPAaKTUYCCKOM IPUMCHCHHU W YMCHHUC

HCII0JIb30BATh €€ JJIs peuICHuA y‘—Ie6HO-HO3HaBaTCJIBHBIX 3aga4d

Bianenne ocHOBamMu MOHATUMHOTO amnmapaTta U CUMBOJIMYECKOTO
S3bIKa XUMHH JJIs1 COCTABJICHUS POPMYIT HEOPTAHUUECKUX BEIIECTB,
YpaBHEHUN XUMHYECKHX pEAKUHUM; OCHOBAMH XUMHYECKOU

HomeHkiatrypsl (IUPAC u TpuBHanbHOMN)

YMeHnue oOBbACHATD CBSI3b MOJIOKEHUS diieMeHTa B [lepuonnueckoit
CHUCTEME C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XMUMUYECKHX JJIEMEHTOB (COCTaB M 3apsia A1apa, oOllee YHCIIo
3JIEKTPOHOB), PACIPENEICHUEM 3JIEKTPOHOB I10 SHEPreTHUYECKUM

YPOBHAM aTOMOB IICPBBIX TpeX IICPUOA0B, KAJIUA U KaJIbIIUA

IIpencraBneHne 0O NEPUOJUYECKOM  3aBHCHUMOCTHM  CBOMCTB
XUMHYECKHX 3JIEMEHTOB (paauyc aToMma,
AIIEKTPOOTPULATENIBHOCTD), TMPOCTBIX M CIIOXHBIX BEIIECTB OT
MOJIOKEHUsI 371eMeHTOB B Ilepuoanueckoil cucreme (B MallbIX
nepuojax M TIJIABHBIX MOATPYMIAX) U 3JIEKTPOHHOTO CTPOEHUs

aroMa

YMmenue kinaccupuuupoBaTh:

7.1

XUMHNYCCKHUC DJICMCHTBI

7.2
7.3

HCOPraHNMYCCKUEC BCUICCTBA

XUMHUYCCKHUE PCAKIINH

8.1

8.2

8.3

YMeHue onpenesnsirs:

BAJICHTHOCTb U CTETICHb OKUCIICHUSI XUMHUYECKUX AJIEMEHTOB, 3apsi]l
MOHAa

BHUJI XMMHYECKON CBSI3M U THIN KPUCTALIUYECKONW CTPYKTYpPHI B
COCTMHEHUSX

XapakTep cpeAabl B BOJHBIX pPAcTBOpaX BEHIECTB (KHUCIOT,

OCHOBaHHUI)




8.4

OKHCJINTCJIb 1 BOCCTAHOBUTCIIb

9 YMeHnue xapakTepu3oBaTh (U3HUECKHe U XUMUYECKUE CBOMCTBA!
MPOCTBIX BEIECTB (KUCIOPOA, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHH, a3oT, ocdop, cepa, XJop, HATPU, Kaauh, MarHUMH,
KaJIbIIMH, aTFOMUHUHN, KEe30)
CJIOXKHBIX BEIIECTB, B TOM YHCJE WX BOJHBIX PacTBOPOB (BOIA,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJA, OKCHUABI M THAPOKCUIBI
92 metamioB |-1IA rpynn, anmromunns, meau (1), muaka, xenesza (11 u
' I1), okcuner yriepona (11 u 1V), kpemnus (1V), azora u dochopa
(I u V), cepwt (IV u VI), cepaucrasi, cepHas, a30TUCTas1, a30THas,
docdopnas, yroibpHasi, KpEMHHUEBAsI KHCJIOTA U UX COJIN)
MPOTHO3UPOBATh M  XapaKTEepH30BaTh CBOWCTBA BEIIECTB B
93 3aBHCHMOCTH OT UX COCTaBa U CTPOEHUS, IPUMEHEHHE BEIECTB B
' 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXXHOCTh TIPOTEKAHHMSI
XUMHUYECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBHIX
10 YMeHue COCTaBIATh MOJICKYJISIPHBIC U MIOHHBIC YPAaBHEHUS PEaKIUH,
B TOM YHCIJIC:
10.1 peakmuiit HOHHOTO OOMeHa
10.2  OKHMCIHUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKUUn
103 WUTIOCTPUPYIOIIUX XUMHUYECKUE CBOWCTBA HM3YYCHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4  moaTBEpXKIAIOIIUX T€HETUYECKYIO B3AUMOCBS3b MEXKITY HUIMHU
11 YMeHHe BBIUUCIATH (IPOBOAUTH PACUETHI):
111 OTHOCHUTCIIBHYI0O MOJICKYJISIPHYIO M MOJIAPHYEO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTA B COEIMHEHUHU
11.2  maccoBylo JIOJIIO BEIIECTBA B PACTBOPE,
11.3  KOJMYECTBO BEIIECTBA U €r0 MacCy, 00beM ra3oB
114 M0 YpPaBHEHUSM XMUMHYECKHUX PEaKIUi W HAXOJIUTh KOJIHYECTBO
' BEIIECTBA, 00BEM M MacCy pearcHTOB MJIU MPOAYKTOB PEaKIuu
12 Bnanenue (3HaHuEe OCHOB):




12.1

12.2

12.3

OCHOBHBIMM ~ METOJJaMH HAy4yHOro IHo3HaHMs (HabmroneHue,
U3MEpPEHUE, DOKCIEPUMEHT, MOJEIUPOBAHUE) TMpPU H3YYECHUHU
BEUIECTB M XHUMUYECKUX SBJICHHUI; yMeHHE C(HOpMYIUpOBAThH

npo0OsieMy U MPEeUIOKUTh MYTH €€ pelieHus

O6e3onacHOM pabOThl ¢ XUMHYECKUMH BEIIECTBAMU, XUMUUYECKOU

MoCyJ1I0M U 1abopaTOpHBIM 000PYIOBaHUEM

npaBujgamMu ~ Oe3omacHOro  oOpamieHuss € BeEIecTBaMH,
MCII0JIb3YEMBIMH B IIOBCETHEBHOM KU3HU, IPABUIJIAMU TIOBE/ICHUS B
HEJSIX COepeKEHUs 310POBbsl U OKPYKAIOIIEH MPUPOJHON cpenbl;
IOHMMaHUe Bpe/ia (OMaCHOCTH) BO3/ICHCTBHSI Ha AKUBbIE OPraHU3MBI
onpeIeaEHHbBIX BEIIIECTB, croco0oB YMEHBIICHHS u

IMpCaAOTBpaIlICHUA NX BPECAHOI'O BO3JECHCTBUS

13

13.1

Hanuuwne IMPAKTUHICCKHUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIMUX XUMHUUYCCKHUX SKCIICPUMCHTOB!

HU3Yy4YCHHC n OIINCAaHUuC (1)I/I3I/I‘I€CKI/IX CBOMCTB BCIICCTB,
O3HAKOMJICHHEC C (bHSI/I‘{eCKI/IMPI 1 XHMHYCCKHUMHU SABJICHUAMUN,
OIIBITBI, HJUIFOCTPUPYIOHIUC IIPHU3HAKH IIPOTCKAHUA XHUMHUYCCKHUX

peakuuii

13.2

13.3

U3y4eHHUE CII0CO00B pa3/iesieHus: cMeceit

MONTyYeHWE KHCIOpOJa W HW3YYEHHE €ro CBOWCTB; MOJTydeHHE
BOJIOPO/Ia ¥ U3YUEHHUE €T0 CBOMCTB; MOJIYICHUE YTICKUCIIOTO Ta3a u
U3yUYEHUE €ro CBOMICTB; IMOJIyuUeHHE aMMHUAKa W HM3y4eHHE €ro

CBOIICTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHONW MacCOBOM JOJIeH

PAaCTBOPEHHOIO BEIIECTBA

MPUMCHCHHE  WHIUKATOpPOB  (JIaKMyca,  METWIOpPaHXka |
dbenondTazenna) sl OMpeaeICHUs XapakTepa Cpebl B pacTBOpax
KHUCJOT U IIeJI04en

WCCIICIOBAHUE W OIMCAaHWE CBOWCTB HEOPTaHUYECKUX BEIICCTB
Pa3IMYHBIX KJIACCOB; HW3YYEHHE B3aUMOJICUCTBUS KUCIOT C
MeTaJIaMH, OKCHJIAMH METAaJUIOB, PacTBOPUMBIMHU u

HCPACTBOPUMbBIMU OCHOBAHUsIMU, COJIsIMH, IMMOJIYUCHHUC




13.7

13.8

HEPaCTBOPUMBIX OCHOBAHUH; BBITECHEHHE OJTHOTO MeTallla JPYTUM
U3 pacTBOpa COJIM; HccleloBaHME aM(pOTEpPHBIX CBOWCTB

TUAPOKCHIOB AJIIOMUHUA U IMHKA

pEelICeHHE HKCIEPUMEHTAIbHBIX 3aJa4 1no TeMaM: «OCHOBHBIE
KJIACCHl HEOPTaHUYECKUX COCTUHEHUI»; «IIEKTPOIUTUYECKAs
auccoumanusay; «BaxkHeHnne HEMeTalJibl U HX COCAMHCHHS;

«Baxxneine MeTaibl 1 UX COSIMHEHUS

XUMHYECKHE  DKCIEPUMEHTHI, WUTIOCTPUPYIOIINE  TPU3HAKU
NPOTEKAHUS Peaklnii MOHHOTO 0OMEHA; KaueCTBEHHBIE pEaKINK Ha
NPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX MOHBI: XJIOPHI-, OPOMHU/I-,
noaua-, cynbdar-, d¢ocdar-, KapOOHAT-, CHIMKAT-aHHOHHI,
THJIPOKCHI-MOHBI, KAaTHOHBl ~aMMOHWSI, MarHusi, KaJbIus,

aTIOMUHUS, jKelne3a (2+) u xkenesa (3+), meau (2+), HUHKA

14

141

YMmeHue:

MPENCTaBIATh PpPEe3yabTaThl JKCHEPUMEHTa B (OpME BBIBOJIOB,
JIOKa3aTeNIbCTB, TPapUKOB M TAOJMIl U BBISBIATH AMIIUPUYECKHE

3aKOHOMCPHOCTHU

14.2

YCTaHABIMBATh  CBSI3M  MEXAY  peaJbHO  HAOIIOAacMBIMU
XUMHYECKHUMH SBJICHUSMH W TIPOIECCAMH, TMPOUCXOMASIIMMU B
Makpo- M MHKPOMHUpPE, OOBSICHATH MPUYUHBI MHOT000pa3us

BEILIECTB




INEPEYEHD 3JIEMEHTOB COAEPKAHUS, IIPOBEPSAEMbIX HA
OCHOBHOM INOCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kox  IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 [TepBoHauanbHBIE XMMUYECKHE ITOHATHUS
1.1  Yucrtsie BeniecTBa U cMecu. CriocoObl pa3ieneHust cMeceit
12 ATOMBI M MOJEKYJbl. XHMHYECKHE HIeMEHTbl. CHMBOJIBI XUMHUYECKUX
2JIEMEHTOB. IIpoCThIE U CIIOXKHBIE BELIECTBA.
13 Xumunueckas (opmyna. BaneHTHOCTh aTOMOB XHMHUYECKHX 3JIEMEHTOB.
CreneHp OKUCIECHHUS
3aKOH TIOCTOSIHCTBA coOcCTaBa BemlecTB. OTHOCUTENbHAs aTOMHas Macca.
1.4 OrnocurenbHas MonekynspHas Macca. MaccoBas [0l XHMHYECKOTO
AJIEMEHTA B COETMHEHUH
15 KomudecTBo BemiecTtBa. Monb. MomsipHas Macca. MoJsipHBI 00BEM Ta3oB.
B3anMOCBsI3b KOJINUECTBA, MACCHI U YUCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 dusnyeckue U XUMUYECKUE SIBJICHUS. XUMHUYECKasl peakus 1 €€ MpU3HaAKHU.
' 3aKOH COXpPAaHEHUS MAcChl BEIECTB. XUMUYECKNE YPABHEHUS
5 [lepnonnueckuii 3akoH u lleproguyeckas cucreMa XMMUYECKUX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[lepnonnueckuii 3akoH. llepuonnueckass cucrema XMMHUYECKHX DJIEMEHTOB
2.1  J.W. MenneneeBa. Ilepuonas! u rpynmnbl. @U3NUECKUid CMBICI MOPSAIKOBOTIO
HOMEpPA, HOMEPOB MIEPUOAA U TPYIIIbI SJIEMEHTA
Crpoenue atoMoB. CoctaB aTOMHBIX saep. M3oronsl. DnekTponbl. CTpoeHue
2.2  DJEKTPOHHBIX 000704YeK aTOMOB IMepBbIX 20 XMMHUYECKUX 3JIEMEHTOB
ITepuoanueckont cucremsl I.11. Menneneena
3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMUYECKUX IJIEMEHTOB MEPBBIX TPEX
NEPUOJIOB, Kajus, Kalblus (pajguyca aTOMOB, 3JIEKTPOOTPULATEIbHOCTH,
2.3  METaJUIMYECKMX W HEMETaJUIMYeCKUX CBOMCTB) M HUX COEJUHEHUH B
COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B Ilepumommueckoil cucreme u
CTPOEHUEM UX aTOMOB
3 CrtpoeHue BelecTna
Xumuueckas cBa3b. KoBasieHTHas (mojsipHass W HEMOJsIpHasi) CBSI3b.
3.1  DneKkTpooTpUUATENIBHOCTh  XMMHUYECKHUX  d3JeMeHTOB. oHHas  CBs3b.
Merannunueckas CBs3b




3.2

Turmsr KPpUCTAJUIMICCKUX peHIéTOK (aTOMHa}I, HOHHAasi, MeTaJ’IJ’II/I‘IeCKa}I),
3aBHCHUMOCTh CBOMCTB BEIISCTBA OT THUIIA KpHCTaHHquCKOﬁ peHIéTKI/I n BHUAA

XAMUYECKOU CBA3U

Baxneiiue MMpCaACTAaBUTCIIN HCOPIraHUYCCKHUX BCHICCTB. Hemeramnel 1 ux

COCIUHCHMUA. MeTamisl 1 uX COCAUHCHUA

4.1

4.2

4.3

4.4

Knaccudukamus u HOMEHKJIaTypa HEOPTaHWYECKHX COSTWHEHHH: OKCHIOB
(conmeobpazyromiue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
Hecosieo0pa3yroliue; OCHOBaHWM (IIE€NOYM M HEPACTBOPUMBIE OCHOBAHMS);
KHUCIIOT (KUCIOPOJCOAEpKalue W OECKHUCIOPOJHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJICH (CPEIHUX M KHUCIIBIX)

Ou3NYeCKMe W XUMHYECKHE CBOMCTBA IPOCTHIX BENIECTB-HEMETAJUIOB:
BOJIOpO/a, XJI0pa, KHUCIOPo/ia, Cephl, a3oTa, pocdopa, yriaepoaa, KpeMHUS
Du3NYECKUe U XUMHUUYECKUE CBOMCTBA MPOCTHIX BEHIECTB-METAIIOB: JIMTHS,
HATpUsl, Kallisl, MarHUs U KaJIbIUs, ATFOMUAHMS, KeTe3a. DICKTPOXUMUAYECKUN
PAX HAIIPSDKEHNHA METAJIIIOB

PuU3NYECKUE U XUMUYECKHUE CBOMCTBA BOAOPOIHBIX COEAUHEHUI HEMETAIIIOB:

XJIOPOBOJIOPO/JIA, CEPOBOIOPOA, aMMHUAKA

4.5

dusnyeckrue U XMMHUYECKHE CBOMCTBA OKCHIOB HeMeTawuioB: cepol (1V, V1),
asota(ll, 1V, V), bochopa(lll, V), yraepona(ll, IV), kpemuus(1V). [Tonydenune

OKCHJOB HEMCTAJIIOB

4.6

Xumnueckue cBoiictBa okcuioB: MetawioB |A—IIA rpynm, muaka, meau(ll) u

xenesza(ll, 11). [TonyueHnue OKCHIOB METAIIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAaHUH 1 aM(DOTEPHBIX TUAPOKCUIOB (HA IPUMEPE
TUAPOKCUIOB QJIIOMUHMS, JKele3a, IuHKa). llomydyeHue OCHOBaHUU U

aM(pOTEPHBIX THAPOKCUIOB

4.8

4.9

OO01mmue XuMHUYEeCKHe CBOMCTBA KUCIIOT: XJIOPOBOIOPOIHON, CEPOBOOPOTHOM,
CEPHHCTOM, CepHOM, a30THOH, (pochopHO, KpeMHUEBOH, yronbHOU. OcoObie
XUMHMYECKHE CBOMCTBA KOHILICHTPUPOBAHHOW CEPHOM M Aa30THOM KHCIIOT.

IlonydyeHue KUCIOT

OO01mue xuMu4ecKue cBoicTBa cpeaHux coseid. Ilomydenune coneit

4.10

[Tonydenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOaa, aMMHAaKa,

YTIIEKUCIIOTO ra3a B JlabopaTopuu




411

HOHY‘ICHI/IG aMMHaKa, CCpHOfI 1 a30THOM KHUCJIOT B IMPOMBIIIIJICHHOCTH. O6HII/IC

CIOCOOBI OJTYYEHUSI METAJIIIOB

412

5.1

5.2

['eneTnyeckas CcBsI3b MEXAY KJIaCCAMH HEOPTaHUYECKUX COEIUHEHUN
XUMHYECKUE PEAKITUHI

Knaccudukanus XuMHUeCKHX peakluid MO pa3InYHbIM MPU3HAKAM: 110 YUCITY
U COCTaBY y4YaCTBYIOLIUX B PEAKIMH BEIIECTB, M0 TEIJIOBOMY 3(QeKTy, 1o
M3MEHEHHUIO CTETIEHEN OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB

TeruoBoil >PdekT XUMHUECKOW peakiuu, TEPMOXUMHUUYECKHUE YpaBHEHHS.

DK30- U SHAOTEPMHUUECKHE peaKUU. TepMOXUMUYECKUE YPaBHEHUS

5.3

OKHCIUTEIBHOBOCCTaHOBUTEIIBHBIE peaxkuuu. Oxucnurenu U
BOccTaHOBUTENHU. [Ipomecchl OKUCIIEHHS W BOCCTAHOBJICHUS. JJIEKTPOHHBIN

OayaHC OKUCINUTEIBHOBOCCTAHOBUTEIBHON peakuu

5.4

TeOpI/I}I BHGKTPOHHTquCKOﬁ JUCConualu. KaTI/IOHBI, AHHWOHBI. 9J'IeKTp0J'II/ITBI

U HEANeKTPoIUuThl. CUIIbHBIC U cabble AMeKTPonuThl. CTeNeHb JUCCOIUAIIUN

5.5

Peakuuu noHHOIrO oOMeHa. YcaoBus IMPOTCKAaHUA peaKI_II/Iﬁ HOHHOTI'O 06M€Ha,

ITOJIHBIC U COKpaI_IIéHHBIe HOHHBIC YPAaBHCHUA peaKHI/IfI

6.1

6.2

XHUMHS ¥ OKPY’KaroIas cpesa

BemectBa 1 marepuasnbl B NOBCEJHEBHOM JHW3HM 4YeloBeka. be3zomacHoe
UCIIOJIb30BAHME BEIIECTB M XMMHUYECKHUX PEaKuui B JaOOpaTOpuu U OBITY.

HepBaﬂ MMOMOIIb IPU XUMHUYCCKUX OKOraXx U OTPaBJICHUAX

XUMHYECKOE 3arps3HEHUE OKpyXkaromel cpenbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MPEeAOTBPAIICHUS
[IpenenbHas gomyctumasi koHueHtpauusi BemectB (IIJIK). Ponp xumum B
pEIIeHUH SKOJOTHYECKUX TMpodieM. YcuieHwe NapHUKOBOTO dddexra,

pa3pylieHrue 030HOBOTO CJIOS

6.3

6.4

[Tpumenenue cepsl, azota, Gpochopa, yriepoaa, KpeMHHUS M UX COSTUHEHUI B
OBITY, MEIULMHE, IPOMBIIUIEHHOCTH M CEIbCKOM Xo3siicTBe. IIpumeHnenue
METAJUIOB U CIIAaBOB (CTaib, YyryH, IIOPAJIOMUHUHN, OpoH3a) B OBITY H
MPOMBILIIEHHOCTH UX coeauHeHnil. [loHATME O KOppo3MM METaIIOB,
OCHOBHBIE CIIOCOOBI 3alUTHI UX OT KOPPO3UU

[TpupogHble UCTOYHMKH YIIIEBOIOPOAOB (Yroib, MPHUPOIHBIA Ta3, HEPTD),

NPOJYKTHI UX nepepadoTKu (OEH3MH), UX POJIb B OBITY M MPOMBILUIEHHOCTH




HepBOHa‘IaJ'IBHI)Ie MOHATHS 00 OpraHn4YCCKUX BCIICCTBAX KaK O COCAMHCHUAX

yraepona (MeTaH, 3TaH, JTWJICH, AUETWIEH, 3TaHOJ, DJIUIEPUH, YKCyCHas

0> kuciora). [loHstne o OMONOTMYECKH BaXKHBIX BEIIECTBAX: JXKUpaX, OeiKax,
YIJIEBO/IaX — U X POJIU B KHU3HH YEJIOBEKA
7 Pacuérsr:
7.1 | 1o gopMynamM XUMHUYECKUX COCAUHEHUI
7.2  Macchl (MaccoBO#l) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 | 0 XUMHUYECKUM ypaBHEHUSIM




YYEBHO-METOJUYECKOE OBECIEYEHUE OBPA30BATEJBHOI'O
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» Xumus: 8-i kacc: 6a30BbIid ypOBEHB: YUEOHHUK; S-€ U3aHue, epepaboTaHHOe
INa6puensu O.C., OctpoymoB N.I'., CrankoB C.A. AKIIMOHEPHOE OOIIECTBO
«M3marensctBO «IIpocBenieHue»

» Xumus: 9-i1 kinacc: 0a30BbIN YPOBEHB: YUEOHHK; 5-€ U3/1aHue, IepepadoTaHHOe
IMabpuensu O.C., OctpoymoB N.I'., CnankoB C.A. AKITMOHEPHOE OOIIECTBO

«M3paTenbpcTBO (<HPOCBGIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI 1JI51 YYUTEJIA

INabpuensan O.C. Xumus. Paboune nporpammsl. [Ipenmernas aunus yueouukon O.C.
I'abpuensua, N.I'. Octpoymona, C.A. Cnankosa. 8-9 kiacchel: yaeOHOE 1mocoome s
obmeo6pazoBatenbHbix opranuzanuii/O.C. 'abpuensin, C.A. Cnaakos.- M.:

[Ipocsemenue, 2019

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU
UHTEPHET

denepanbHbIil opTan «Poccuiickoe obpazoBanne WWW.edu.ru

Enunas komnexius iudpoBbIX 00pa3oBaTeNIbHBIX PECYPCOB AJIpec caiira:
http://school-collection.edu.ru

OTtxkperThiii Komwtemk: XumusaCollege.ru — uHTEpHET-TIPOEKT /IS TUCTAHIIMOHHOM
noarotoBku k cnade EI'D. Anpec caiita: http://college.ru/himiya/

[Topran pyHaaMeHTaNbHOIO XMMUYECKOro oOpa3oBanus Poccun.



Anpec caitra: http://www.chemnet.ru

["azera "Xumusa" nzmarenbckoro goma 1-ro ceHtsops. Cait " uay Ha ypok
xumun'". MaTepuaisl K ypoky. Aapec caiira: http://him.1september.ru

Xumus 1718 BCeX: WITIOCTPUPOBAHHBIC MAaTEPUAIIBI 110 00IIelH, OpraHuIecKoi u
HeopraHudeckoil xumuu. Aapec caiira: http://school-sector.relarn.ru/nsm/
Kypuan "Xumus u Kuzns - XX Bex". Anpec caiira: http://www.hij.ru

Mup xumun. Ha caiite: KpaTkuii Kypc XUMUH, Onorpadu XUMHUKOB, CTaThH,
BEIIIECTBA, OMBITHI, My3ei. O0JIaCTH XUMHUH: OpraHUYeCKas, aHATUTHYCCKa,
SKOXHMMHSI, HepTeXumus, TepMoXuMus. Anpec caira: http://chemistry.narod.ru
Bupryansaas Xumndeckas [lkona Anpec caiita: http://him-school.ru

VYuurens. [Ipo. https://uchitel.pro/
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