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INOACHUTEJIBHAS 3AIINCKA

[IporpaMMa MmO XMMHHM OCHOBHOTO o0OImIero oOpa3oBaHus (yriayOJE€HHBIH YpOBEHB)
COCTaBJieHa Ha OCHOBE TpeOOBaHMN K pe3yJbTaTaM OCBOEHHS OCHOBHOI 00pazoBaTelbHOMN
porpaMmMbl  OCHOBHOTO o0miero oOpasoBanusi, npenacraBieHHbix B ®I'OC OO0, c¢ ydetom
denepanbHON paboueit mporpaMMbl BOCTIUTAHHUS.

[Tporpamma o xumun pazpaboTaHa ¢ IeIbI0 OKa3aHUs METOJMYECKOM TTOMOIIH YUUTEIIO B
co3aaHuu paboydel mporpaMMebl 10 y4eOHOMY MPEIMETY.

[IporpaMmma mo xumHuM Ja€T MpEeACTaBICHUE O ILENAX, OoO0mel cTparernu OOydeHHs,
BOCIIUTAaHUSI W pa3BUTHs OOYydYalOMIMXCS CPEACTBAMU Y4YeOHOrO TIpeaAMeTa, OIpeeNseT
00s3aTeNbHOE IIPEIMETHOE COJEPIKAHUE, €r0 CTPYKTYpY IO pa3zesiaM U TeMaMm, paclpeacieHue
0 KJIaccaM, PEKOMEHIyeMYIO TI0CIIeI0BaTEIbHOCTh U3YUCHHS] XUMHH C YIETOM MEKITPEIMETHBIX
U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4YeOHOTO TIpollecca, BO3PACTHBIX OCOOEHHOCTEH
oOyuaromuxcs. B mporpamMmme mo XMMHW yYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO TpeaMeTa B
peanmu3anuy TpeOOBaHWHA K IJIAHUPYEMBIM JHYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pe3ynbrataM oOydeHus U B (OPMHUPOBAHUU OCHOBHBIX BHUJIOB Y4eOHO-TIO3HABATEIHHOM
JESTEIIbHOCTH 00YYaroIerocs 1o OCBOCHUIO YUYEOHOTO COJIepIKaHusI.

W3yueHne XMMUU Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHWS OPHUEHTHPOBAHO Ha
OOMIEKYIBTYpHYIO  IMOJArOTOBKY, HEOOXOAMMYIO JUIsi  BBIPAOOTKHM  MHPOBO33PEHUECKUX
OPUEHTHUPOB, PAa3BUTHS HHTEIEKTYaJIbHBIX CIOCOOHOCTEH M WHTEPECOB OOydarolmuxcs, Ha
poJ0HKeHHe 00y4YeHUs Ha YPOBHE Cpe/IHero o0Iero oopa3oBaHus.

3HaHUEe XUMHUH CIYKHUT OCHOBOW [T (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaAIOIIETOCs, €0
NPECTaBICHUN O MAaTEPUATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (DOPMUPYEMBIE XUMHEH
IPEeJCTaBICHUS O IPEBPAILEHUSIX YHEPTUU U BELIECTB B IPUPOAE, O MYTAX PEIIeHHs II100aIbHbIX

npobieM  yCTOWYMBOIO  pa3sBUTHS ~ 4YEJIOBEYECTBA  —  CBHIPbEBOM,  HHEPreTHYECKOM,
IPOJOBOJILCTBEHHOM  MpoOieM, MpoOJeMbl  SKOJOTMYECKOW  0e30MacHOCTH, MIpobiieM
3/IpaBOOXPAHCHHUS.

N3ydenue xumun:

CIOCOOCTBYET peau3aliii BO3MOKHOCTEH JUIsl caMOPa3BUTHUSA U GOPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH 00YyYaroLmXcsl, UX 001ei u GyHKINOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHON  JeATEIbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAaKOMHUT CO clieln (KON HaAyYHOTO MBIIIIEHUS, 3aKJIaIbIBA€T OCHOBBI IIPECTABICHUN O
€MHCTBE MPUPOJBI M YEJIOBEKa, SBJSETCS KIIOUYEBBIM 3TAllOM B (POPMUPOBAHUU €CTECTBEHHO-
HAY4YHOH IpaMOTHOCTH 00YyYaroIuXcs;

CHocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOUIEHHUS K €CTECTBEHHO-HAayYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJaJ B 3KOJOTMYeckoe oOpa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH OOECIEUMBAIOTCS CHEeUU(UKON comep kaHus
IpeaMeTa, KOTOPBIM SIBIAETCS NEAArorn4ecky aJalTUPOBAHHBIM OTPAaXXECHUEM OIPEIEIEHHOTO
JTana pa3BUTHS XUMHH.

VYriyOonéHHplid Kypc XMMHHM OCHOBHOTO OOIIIero o0pa3oBaHMsI OPUEHTHPOBAH HA OCBOEHHUE
00yYaroIKUMHUCS CUCTEMBI MEPBOHAYANBHBIX MOHATHH XMMHHU, OCHOB HEOPraHWYECKOH XUMHH,



OCHOBOIOJIATalONIUX MPEICTaBICHUA OOIe XUMHUM UM OTAEIbHBIX 3HAYUMBIX TOHSATHUI
OPraHU4EeCKON XUMHH.

CrpykTypa coaepkaHHsl IPOrpaMMbl 110 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzyueHuro. CojepaHue CKIAJbIBACTCS U3 CUCTEMbI MOHATHI O XUMHUYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl TOHATUH O XHUMHUYecKoW peakuuu. OOe 3THU CUCTEMbI
OpraHU30BaHbl N0 MPUHIUILY [OCIEA0BATEIBHOIO Pa3BUTUS 3HAHUNA HA OCHOBE TEOPETHUYECKUX
IIPEJICTaBICHUNA Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepunonnueckoro 3akona /.M. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

YY€HHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBS3H;

NpeCTaBICHUN 00 3JIEKTPOTUTHYECKON AUCCOLMAIIMY BEIIECTB B PaCTBOPAX;

0 XUMHUYECKON KMHETUKE U TePMOJIUHAMUKE.

B ocHOBy TeopeTHUeCKMX 3HAaHUN TIOJOKEHBl SMIUPHUECKUA TMOJyYEeHHBbIE (DAKTHI
TeopeTnueckre 3HaHMSI Pa3BUBAIOTCS IOCJIEAOBATEIBHO OT OJHOIO YPOBHS K JIpyroMy U
00ecTeunBar0T 00YYarOIUMCS BO3MOXKHOCTD OOBSICHATH M MPOTHO3UPOBATH CBOHCTBA, CTPOCHHE
1 00J1aCTH MPAKTHYECKOTO MPUMEHEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue cofiepKaHus MPOrpaMMbI 110 XUMUU IIPOUCXOUT C UCTIOIH30BAHUEM 3HAHUN U3
paHee M3Y4YEHHBIX Y4EOHBIX NMPEAMETOB: OKpPYKAOIIMUKA MHUp, Ouosiorus, ¢pusrka, MaTeMaTHka,
reorpausi, TEXHOJIOTHsl, UCTOPUSL.

[IporpamMmma ocHOBHOro o00IIero o0pa3oBaHus O XUMHU (YIUIyONEHHBI YpPOBEHD)
OpUEHTHpPOBaHA Ha cOXpaHeHUE (QYHIAMEHTAILHOTO XapakTepa o00pa3oBaHusl, CHEHUPHUKU
y4eOHOTO MpeMeTa U 00ecrieueHre yCIIeITHOTO 00YYEeHHUs Ha CIIEAYIOIEM YPOBHE 00pa3OBaHMS.
B nmporpamme 1o XuMum peanan3yercsi pa3BUBaloLIas U MPaKTHUECKask HAIIPAaBJICHHOCTb O0yYSHHS
XUMHUH, TuddepeHnmanus o0yueHus, BKIoYaromas npoGuibHyo MOAr0TOBKY 00y4atonmxcs U
nocjeayolee caMoonpeesieHue B BbIOOpe HanpaBieHuss 00y4eHHs B TPOPHIIBHBIX KJIaccax.

VYriyonénHoe Hu3yyeHUE XMMHMM CIIOCOOCTBYET peanu3aluy 3a4ad MpodeccuoHaTbHOM
OpUEHTAllMM W HaIlpaBJIEHO Ha IMPEJOCTaBICHHE BO3MOXKHOCTH KaXIoMy O0OydaromeMycs
IPOSIBUTh CBOM HMHTEUIEKTYalbHbIE M TBOPYECKHE CIOCOOHOCTH NpPU H3YyYEHUHM Y4eOHOro
npeaMera, HeoOXOAMMbIE Ui NPONOJDKEHHs OOpa3oBaHUS M JajbHeWIed TpyJoBoOi
JeSITEIbHOCTH.

[TporpamMma no xumuu (yriayOn€HHBIN ypOBEHb) NMpeAHA3HAUY€HA JUIs HCIOJNb30BaHUS B
0o0pa3oBaTeNbHBIX  OpPraHU3alMsAX, peaIM3yIoUMX MHporpamMMmbsl  auddepeHnnpoBaHHOTO
(yray6s€HHOrO, MPO(MUIBHOT0) U3YUYEHHUS OT/IENbHBIX YUeOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O
o01ero o6pa3oBaHusI.

O6pa3oBarenbHble GYHKIUN XUMHUU, H3y4aeMOl Ha YIIIyOJIEHHOM YPOBHE, PEaTu3yIoTCs B
nporecce (OPMHPOBAHUS 3HAHUM OCHOB XMMMYECKOH HAyKM KaK OOJIaCTHM COBPEMEHHOI'O
€CTEeCTBO3HAHHUS, O0JIACTH MPAKTUYECKON JIEATEIILHOCTH YEIOBEKa M OJHOTO W3 KOMIIOHEHTOB
MUpPOBOM KyJIbTYypbl. 3ajadya y4eOHOro IpeIMeTa COCTOMT B (OPMHPOBAHUH CHCTEMBbI
XUMHYECKHX 3HAHUNM — Ba)KHEHIIMX (DaKTOB, MOHSITHUM, 3aKOHOB U TEOPETUYECKUX IOTOKEHHH,
JOCTYIIHBIX 0000LIEHUH MHMPOBO33PEHUECKOT0 XapakTepa, S3bIKa HayKH, B TNPHOOIIEHUH K
HaYYHBIM METOJaM MIO3HAHUS NPU U3YUYEHUH BEIIECTB U XUMUYECKUX PEAKINi, POPMUPOBAHUH U
pa3BUTHHU TO3HABATEJIbHBIX YMEHUN U CIOCOOOB AESITETbHOCTH M MX MPUMEHEHUU B yueOHO-
MO3HABATEJILHON U yueOHO-MCCIIE0BATEIbCKON 1eATeIbHOCTH, OCBOEHUH MpaBUil OE30MaCHOTO
oOpaleHus C Bel[eCTBAMU B IIOBCETHEBHON KHU3HH.

[lenn wu3ydeHUs XUMHUHM OTPaXarOT HAMpPaBIECHHOCTh OOYYEHHsST Ha pa3BUTHE U
camMopa3BUTHE JIUYHOCTH, (GOPMUPOBAHUE €€ UHTEIUIEKTa U O0LIeH KYJIbTYpHI.



W3y4yeHne XMMHUY HAIIPaBJICHO HA JOCTHKEHUE CIEAYIOIUX LETICH:

dopMHpOBaHHE HMHTEIEKTYaJIbHO PAa3BUTOM JMYHOCTH, TOTOBOW K €aMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY TPHHATUIO DEUICHWH, CIOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOILMMCS YCIIOBUSIM KU3HU;

(GbopMHpOBaHHE CHUCTEMbl XMMHMUYECKMX 3HAHMH KaK KOMIIOHEHTa €CTECTBEHHO-Hay4YHOH
KapTUHBI MUpa, KaK OCHOBBI I IOHUMaHUS XMMHUYECKOH CTOPOHBI SIBICHUM OKpY>KaIOILLEro
MHPa, OCBOECHUE S3bIKA HAYKH;

nproOuieHne o0yJaroImuxcs K caMOCTOATENbHOM M03HAaBAaTEIbHON U MCCIIEI0BATENbCKON
JeSITEeIbHOCTH, K HAy4YHbIM METOJaM I03HaHMs, (OpMUPOBAaHME MOTHUBALMM W pa3BUTHE
CIIOCOOHOCTEN K M3yUEHUIO XUMUH;

dbopmupoBanue o0mIeH (QYHKIMOHAIBHONH M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
Yuciie YMEHUI OOBSICHATh U OLICHUBATh SIBJICHUS OKPY>KAIOLIEr0 MUpa, UCII0JIb3Ys 3HAHUS U OIIbIT,
IOJyYEHHbIE IPU U3YyYEHUM XMMUH, NPUMEHATh MX NPHU PEIIeHUH MpoOjeM B MOBCETHEBHOMN
YKU3HU U TPYI0BOM J1€ATEIbHOCTH;

pa3BuTHEe y OOydalONMXCsl WHTepeca K HM3YYEHHUI0 XUMHH U cdepam IesTeIbHOCTH,
CBSI3aHHBIM C XHMMHEH, MOTUBAIUs K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIErO MpopuiIs u
HaIpaBJIEHHOCTH JaJIbHEHIIIEro 00y4YeHus;

OCO3HAHHWE LEHHOCTU XMMMUYECKHUX 3HAHUH B KU3HU YEJIOBEKA, IOBBIIIEHHWE YPOBHS
DKOJIOTUYECKON KYJbTYpbl, HENPUATHE IEHUCTBHM, NMPUHOCSIIIMX Bpel OKpPYXKalolleHd cpene u
3JI0POBBIO JIIOACH;

npruoOpeTeHre 0OydaroUIMMHUCS OIbITa CAMOIIO3HAHUS, KIIFOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI ), HEOOXOAUMBIX JUIsl pa3JIMYHbBIX BUJOB JIEATEIbHOCTH.

Ha yrny6nénnoe n3yuenne yueOHOTO peaMeTa « XuMHEsh 0TBOIuTCs 1o 136 yacoB B 8 u 9
KJaccax (4 yaca B HeZIeNt0), Bcero 272 yaca 3a Ba rofia 00y4eHus.



COJAEP)KAHUE OBYYEHUA
8 KJIACC

IlepBoHa4Ya/IbHbIE XMMHYECKHE IIOHATHUS

XuMusl — BakHas 00JIaCTh €CTECTBO3HAHMS M IPAKTHUUECKON [EATENbHOCTU YEJIOBEKa.
[Tpeamer xumuu. Pons xuMuu B xu3HH uesnoBeka. Kparkue cBeaenust 00 HCTOpUM BOSHUKHOBEHUS
W pa3BUTUS XMMHUHU. XUMHUS B cucTeMe HaykK. Tena u BemiecTBa. PuU3MUECKHE U XMMHUYECKHUE
CBOMCTBAa BEILIECTB. ArperaTtHble COCTOSIHUA BewecTB. [loHsATHE O TEOpeTHYeCKuX U
SMIIMPUYECKUX METOJIaxX IMO3HAaHUS B ECTECTBEHHBIX Haykax. lIpeacraBieHuss o HaydHOM
MO3HAHUU Ha SMIIUPUYECKOM YpPOBHE: HAOIIOACHNE, U3MEPEHHE, IKCIIPUMEHT, MOJICIIMPOBAHHE,
BeIumcieHue. [IpencraBieHus 0 HayYHOM [TO3HAHUHU HA TEOPETUYECKOM YPOBHE: Hay4YHbIC (DAaKTHI,
npo0iieMa, TUIIoTe3a, TEOPHUs, 3aKOH.

S3b1k XuMun. ICTOYHUKHA XUMUYECKON HH(OpPMAIUH.

[TonsiTue o meronax paboOThl ¢ XMUMUYECKUMHU BeulecTBamMu. O0OpyJoBaHME IIKOJIbHOU
XuMU4eckou aboparopun. [IpaBuna 6e3omacHoro oOpaiieHus ¢ BEIIECTBAMU U JTaOOPATOPHBIM
00opyI0BaHUEM.

Yucteie BemiecTBa M cMmecH. [Ipupoanble cMmecu: BO3AyX, NPUPOAHBIA ra3, HEQTh,
IPUPOJIHBIE BOJBI, TOPHbIE MOPOJbl M MUHEpaibl. [IOHATHE O TOMOT€HHBIX M IE€TEPOTEHHBIX
cMmecsx. CriocoObl pazaenenus cmeceil. OuncTka BEniecTB.

BemectBa M XUMUYECKHE pPEAKUHUU. ATOMBI M MOJIEKYJbl. XHMHYECKUE 3JIEMEHTBHI.
CuMBOJIBI XUMUYECKUX 3J€MEHTOB. IIpocThie U cnokHble BeniecTBa. MeTamibl 1 HEMETAILIbL.
BemiecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS.

Xumunueckas popmysa. BaJeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocTaBa BemecTB. Onpe/iesieHre BaJICHTHOCTH JIEMEHTOB 10 (hopMyJiaM OMHAPHBIX COeTMHEHUN
U cocTaBjieHue (opMysl OMHAPHBIX COETUHEHMH MO0 BaJEHTHOCTH 31eMEHTOB. OTHOCHUTENIbHAS
aToMHas Macca. OTHOCUTeNIbHAsE MOJIEKYJIsipHas Macca. MaccoBas 10J11 XUMUYECKOT0 JIEMEHTa
B coenquHeHnu. Haxoxaenue npocreiiiei popmysasl BeliecTBa o MacCOBBIM JI0JISIM 3JIEMEHTOB.

KonnuecTso Bemectsa. Moib. MoisipHas Macca. B3anMocBsI3b KOJIMUECTBA, MACChI U YHCIIa
CTPYKTYPHBIX €IMHHI] BemiecTBa. PacueTsl Mo GpopMynaM XUMHUYECKUX coeTUHEeHUH. MomnspHas
Macca cMecH BeliecTB. MosibHasl 10J11 XUMUYECKOro 3JIeMeHTa B coeAuHeHuu. HaxoxneHue
npocrteiiien (GopMyIibl BEIIECTBA IO MOJIBHBIM JI0JISIM 3JIEMEHTOB.

@u3nyecKkue U XUMHUYECKHE SBICHHs. XMMHMUYECKas peaklus W €€ NpU3HAKU. Y CIIOBUS
IIPOTEKAaHUs XMMHUYECKHUX PEaKIMil. 3aKOH COXPAaHEHUsI MacChl BEIECTB. ATOMHO-MOJIEKYJISIpHAs
teopus. KusHp u gestenbHocTh M.B. JIoMoHOCOBa. XnMHuueckue ypaBHeHUs. THUIIBI XUMHUYECKUX
peaknuii (COCMMHEHMs, PA3TOKEHHUs, 3aMelieHus, oOmeHa). PacueTsl 1O XUMHYECKUM
YPaBHEHUSIM.

OKCHEpUMEHTAILHOE U3yUEHHUE BEILIECTB U SIBJICHUH. 3HAKOMCTBO C XUMUYECKON MOCYOH,
C MpaBWJIaMU pabOThI B TaOOpATOpPUH U TpHUEMaMU 00paleHHs ¢ T1a00paTOpPHBIM 000PYAOBAHUEM.
Wzydenue u onucanue GU3NUIECKUX CBOMCTB 00pa3lioB HEOPraHMUYECKHUX BEIIECTB — METAJIOB U
HemertaioB. HaOmonenue ¢usnueckux (miaBieHHe BOCKa, TastHUE JIbJa, pacTHpaHHUE caxapa B
CTYIIKE, KUTICHHE U KOHJIEHCAIUs BOJIbl) 1 XUMHUECKUX (TOPEHUE CBEYH, IPOKAINBAHUE MeTHON
MIPOBOJIOKH, B3aMMOJICUCTBHE COABI WIIM MeJia C COJISTHOM KHUCIIOTOW) siBeHuid. O3HaKOMIICHHE C
oOpa3uamu BelecTB KoiauuecTBoM 1 Moinb. HaGmnrogenue u onucaHve NMPU3HAKOB MPOTEKAHUS
XUMHUYECKHX peakiuil (pasziokeHHe caxapa, B3aMMOJACHCTBHE CEPHOW KHUCIOTHI C XJIOPHJIOM
Oapusi, monydeHue U pasnokeHue ruapokcuaa meau (II) mpu HarpeBaHwm, B3aUMOJCHCTBHE



xene3a ¢ pactBopoM comu meau (II). M3ydenue crmocoOoB pazmeneHusi cMecel (C MOMOIIbIO
MarHuTa, GUIbTPOBAaHHUE, BhIIAPUBAHUE, TUCTUIUIALUS, XpoMaTrorpadus), MpoBEJCHUE OYNCTKH
noBapeHHO# conu. HabmiofeHne M onrcaHue ONbITOB, WIIIOCTPUPYIOIIMX 3aKOH COXpPaHEHUS
Macchl.

Ba:xuHeiinue npeacraBuTe/ M HEOPraHMYECKNX BelIeCTB

[IpeacraBnenuss o razax. Bo3gyx — cmech ra3zoB. CocraB Bo3ayxa. 3akoH ABOraapo.
Mousipablii 00b€M ra3oB. OTHOcHTENbHAsl IUIOTHOCTH Ta3oB. OmpeseseHue OTHOCHUTEIbHON
MOJICKYJISIPHOI Macchl ra3000pa3HOro BEIIECTBA MO H3BECTHOW OTHOCUTENBHON IJIOTHOCTH.
OO0bEMHBIE OTHOILIEHUS Ta30B MIPU XUMHUUECKHUX PEaKIIHSIX.

Kucnopon — snemeHT u mpocrtoe BemecTBo. HaxokaeHue Kuciopoja B IPUPOJE,
¢du3nUeckrue 1 XMMUYECKHEe CBOMCTBA (PeaKIMy TOPEeHUsl U OKHcIeHus). [Ipoleccsl OKHCIeHHS B
xuBoil mpupoge. Oxcunsl. Ilpumenenue kucimopona. CrocoObl HOMyYeHHUS KUCIOpPOJa B
naboparopun W mnpombiiuieHHOCTU. [loHsTHe o kartanmuzarope. KpyroBopor kuciopoga B
npupone. O30H — auioTponHasi MoAuduKanus kuciaopojaa. O30HOBBIN CIIOH, €ro 3HaueHue AJs
JKUBBIX OpraHu3MoB. Pa3pylieHne 030HOBOTO CIosl.

TemnoBoit >(h(exT XuMHYECKOW peakIHH, TEPMOXUMHUYECKHE YpaBHEHUS, 5K30- H
SHJAOTepMHUUEcKHE peakuuu. TomnuBo. Mcnonb3oBaHue yriis U METaHa B KauyeCTBE TOIUIMBA.
3arpsizHenue Bosayxa. [lonarue o mapHukoBoM 3¢ dekre.

Bogpopox — anemenT u mpoctoe BerecTBo. Haxoxaenne Bogopoaa B npupoie, Guzndeckue
U XMMHYECKHUE CBOMCTBa, MPUMEHEHHE, CIOCOObl monydeHus. [IoHsATHE O KUCIOTaX M CONSX.
Hcnonb3oBaHue BOJOPOAa B KAYECTBE TOIIMBA.

Bopna. ®usnueckue cBorictBa BoAbl. Bona kak pactsopureins. PactBopsl. HaceleHHsie 1
HEHaChILIEHHbIE pacTBOpbl. PacTBopumocTh BemecTB B Bojae. DaxkToppl, BIMSIOIIME Ha
pacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemiecTB. CrocoObl BBIPAKEHUS KOHIEHTPALUU
pacTBOPOB: MaccoBast 10JIs1 pACTBOPEHHOTO BELIECTBA, MOJISIpHAs KOHIIEHTpauus. Ponb pacTBopoB
B IIPUPOJIE U B )KM3HU YEJIOBEKA.

Xumnueckue cBoicTBa Bojbl. [loHatue 00 ocHoBanusix. [loHaTne 00 WHAMKATOpAX.
KpyroBopot Bozb!I B ipupoie. 3arpsi3HeHne TpUpoAHbIX BoJI. OXpaHa U OUYKUCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coenuHeHuidt. Oxcunpl. Kiaccudukanus OKCHIIOB:
coneoOpa3syromue  (OCHOBHbIE,  KHUCIOTHbIE, amMQoOTepHble) U  HecoJeoOpas3yrollue.
MexnyHapoaHasi HOMEHKJIATypa OKCHAOB. TpuBUaNbHbIE Ha3BaHUS OKCHUIOB. DPu3nyeckue u
XapaKTepHble XMMHUYECKHE CBOICTBA OKCHUIOB (B3aHMMOJECHCTBHE C BOJOW, C KHUCIOTaMH U
OCHOBaHUSIMH, C IpYTUMH okcugamu). [lomydenne okcumos.

[TonsiTe O THIPOKCHIIAX — OCHOBAHUAX U KHUCIOPOJCOJEpKAlIMX KHCIOoTaxX. KuciaoTsl.
Knaccudukanus kucnor. MexayHapoaHas HOMEHKJIATypa M TpUBHAJIbHbIE Ha3BaHMSI KHUCIOT.
®u3nueckue U XMMHYECKUE CBOMCTBAa KHUCIOT (B3aMMOJIEUCTBHE C METaJJIaMU, C OKCHUIaMU
METaJIOB, OCHOBaHUAMH U coyiiMH). Psg aktuBHoctu metamoB H.H. bekeroma. Ilomyuenue
kucaoT. Kuciorel B npupoe, IpUMEHEeHNEe BaXKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHHMI: WIEJIOYM M HEPACTBOPUMBIE OCHOBAHMS.
MexnyHapoaHasi HOMEHKJIaTypa OCHOBaHMM. TpuBUanbHble Ha3BaHUs ocHoBaHuUM. lllenoun, ux
CBOICTBa (B3aMMOJICHCTBHE C KHUCIOTHBIMH OKCHUIAMH, KHUCIOTaMH W COJSIMH) U CIOCOOBI
nosydeHus. HepacTBopuMmble OCHOBaHHWS, WX CBOWCTBa (B3aMMOJIEMCTBHE C KHCIOTaMH) W
criocoObI momyueHus. AmportepHocts. [loHsiTHE 00 aM(oTepHBIX THAPOKCHUIAX (HA MpUMEpe
TUAPOKCUIOB IIMHKA U aFOMHUHUS): XUMUYECKHE CBOWMCTBA (B3aMMOJEHCTBHE C KHUCIOTaMHU U
1ieJI04aMu) U MOJydeHHUe.



Conu (cpenHue, KHCIbIE, OCHOBHBIC, ABOWHBIC). MeXIyHApOIHass HOMEHKIIATypa COJICH.
TpuBuanbHble Ha3BaHUs cojiel. PU3MUECKUE U XapAaKTEPHbIE XMMUYECKUE CBOMCTBA HA IIPUMEpE
cpennux couseil. Ilomyuenue cosen.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

DKCIEPUMEHTAIbHOE U3yUEHNE BEILIECTB U SBJICHHI:

KOJIMYECTBEHHOE OIPECIICHUE COAEPKAHNS KUCIOPOAA B BO3AYXE;

NoJy4eHue, cooupanue, pacro3HaBaHUe U H3yYeHHE CBOWCTB KUCIOPO/Ia;

HaOJII0/IEHUE B3aMMOJICICTBHS BEIIECTB C KUCIOPOJIOM U YCIOBUN BO3HHUKHOBEHHUS U
MIPEKpaIICHUs] TOPEHUS;

O3HaKOMJIEHHE ¢ 00pa3IiaMu OKCHIOB U OITUCAHHME UX CBOWCTB;

NoJy4eHue, coonpanue, pacro3HaBaHue U U3y4eHHE CBOMHCTB BOAOPOAa (TOpeHue);

B3auMojIeicTBUE Bogopoaa ¢ okcuaom meau (11);

UCCJIeIOBaHNE 0COOEHHOCTEH pacTBOPEHHUS BEUIECTB C Pa3IM4YHON pacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEICICHHOW MacCOBOM JOJIEH PACTBOPEHHOIO BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIACICHHOW MOJISIPHOM KOHLEHTPALMEN pacTBOPEHHOTO
BEILIECTBA;

B3aMMOJICHCTBHE BOJIbI C METAJUIAMU (HATPUEM U KaJIbIIHEM);

OIPENIETICHUE PACTBOPOB KHUCIIOT U IIEIO0YEH € ITIOMOIIBIO MHANKATOPOB;

UCCIIeIOBaHHE 00Pa3I0B HEOPTaHMUYECKMX BEIIECTB PA3IMYHBIX KIIACCOB;

uszydyenue B3aumojeiictBus okcuna meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C
METaJUIaMH, PEaKLNil HEUTpalu3alum;

IIOJIyYEHUE HEPACTBOPUMBIX OCHOBaHU M, BBITECHEHNE OJJHOTO METaJUIA IPYTUM U3 pacTBOpa
COJIH;

B3aMMOJEMCTBHE THAPOKCUIA IMHKA C PACTBOPAMHU KHUCIIOT U ILEJIO0YEH;

pEllIeHnEe DKCIEPUMEHTANbHBIX 3a7ad N0 TeMe «OCHOBHBIE KJIACChI HEOPTaHUYECKUX
COCTUHEHUIN.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeieeBa

Crpoenne aToMOB. XuMHuecKas cBA3b. OKUCINUTENbHO-BOCCTAHOBUTENBHBIE PEAKLINN.

[lepBble TOMBITKH KJIACCU(PHUKALMUU XUMHUECKUX 3JeMeHTOB. [loHsATMe o rpymnnax
(ceMelicTBax) CXOAHBIX 3JIEMEHTOB: IEJIOYHBIX U IIEIOYHO3EMEIbHBIX METaljiax, rajoreHax,
UHEpPTHBIX (OJAaropoJIHbIX) Tras3ax. DJIEMEHTBHI, KOTOpble 00pa3yloT aM(oTepHble OKCHIbl U
TUAPOKCHUIBI.

[Tepuoanueckuii 3akoH. OTkpeiTHe Ilepuonnueckoro 3akona. Ilepumonnyeckas cucrema
xummnueckux snementoB [l. . MenneneeBa. KopoTkonepuoanas u AnuHHONEpHOIHAsS (HOpMBbI
tabmuipl «[lepuonnyeckas cucrema xuMuueckux snementoB [[. M. Menneneesay. Ilepuonsr u
rpynnsl (A- u b-rpynmsi).

Ctpoenune aroMmoB. CoctaB aroMHbIX sjaep. M3orombl. PaamoakTMBHOCTB. DJIEKTPOHBI.
OneKTpoHHas opOUTadb. DHEPreTUYeCKHe YpOBHU M IMOAYPOBHU aroMma: s-, p-, d-opOuTaiu.
DJeKTpOHHbIE KOH(UTYpallMu M 3IEKTPOHHO-Tpaduueckue ¢opmyiasl aromMoB. Puszndeckuit
CMBICI NOPSIIKOBOIO HOMEpPA, HOMEpa Nepuoja U rpynnsl 3aemeHTa. CTpoeHue 3JIeKTPOHHBIX
ob6osouek aroMoB TepBbIX 20 xuMuueckux siemMeHTOB Ilepmommueckorr cucremsr J[. U.
MeHnpneneeBa: pacHpeiesieHHe JJIEKTPOHOB IO SHEPreTHYECKMM YPOBHSM, IOLYPOBHSM U
opoutanaMm. Gusznueckuii cmbicn [leproandyeckoro 3aKoHa.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XMMUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IpynmnaM U nepuojaM. M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB



COCIMHEHUN XMMHUYECKHX AJIEMEHTOB B MEPUOJAX U Ipynmnax. XapaKTepUCTHKAa XUMUYECKOTO
3JIEMEHTA MO ero noyuoxeuuto B [lepuoanueckoit cucreme /1. 1. Menneneena.

3nauenue [lepuonnyeckoro 3akoHa u Ileproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKU U npakTuku. J1. 1. MeneneeB — y4eHbI U TpakIaHKH.

DNEeKTPOOTPULIATEIBHOCT ~ XMMHUYECKHUX  DJIEMEHTOB. XHUMHYEcKas CBs3b. Buibl
XUMHUYECKON CBSI3M: KOBAJICHTHAs TOJSIpHAsl CBSA3b, KOBAJCHTHAs HEMOJSPHAS CBSA3b, MOHHAS
CBsI3b. MexaHnu3Mbl 00pa30BaHMs KOBAUICHTHON W MOHHOH CBS3U. DIIEKTPOHHBIE U CTPYKTYpHBIE
dbopmyiibl BemiecTB. KaTHOHBI M aHHOHBI.

Kpucrannuueckue u amopgHbie BemecTBa. THUMBI KPUCTAIUIMUYECKUX PEIIETOK: MOHHAS,
aTOMHasi, MOJICKYJISIPHAsL M UX XapaKTEPUCTHKH.

Crenenp okucienusa. OrmnpeneneHue CTENEHEH OKUCIEHHs aTOMOB B  OWHApHBIX
coenquHeHUsAX. OKHUCIUTETHbHO-BOCCTAHOBUTEIbHBIE peakuuu. lIporeccbl OKUCICHHS U
BoccTaHoBieHUA. Oxucnutenu U BoccraHoBuTenu. CocTaBlieHHME YpaBHEHMH HPOCTHIX
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH W pacCTaHOBKA B HUX KOA(P(OHUIIMEHTOB METOAOM
AJIGKTPOHHOTO OallaHca.

DKCepUMEHTAIbHOE U3yUEHHUE BEIIECTB U SIBJICHUIA:

03HAKOMJICHHE C 00pa3IiaMyu METaJJIOB ¥ HEMETALJIOB;

MOJIEJIMPOBAHUE CTPOEHHUS MOJIEKYJ P MOMOIIM PUCYHKOB, MOJEJEH, JIEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYIT;

MPOBEJICHUE OMBITOB, HILTIOCTPUPYIOMIUX MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHUs, COSTUHEHUS).

MexnpeameTHble CBSI3H

Peanu3zanus MexXnpeaMeTHBIX CBsI3€d MPU M3YYEHUU XMMHH B 8 KJlacce OCYLIECTBIIETCS
yepe3 UCMOJIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX MOHATUH, TaK U MOHATHH, MIPUHATHIX B
OTJIENIbHBIX €CTECTBEHHBIX HAayKaX.

OO01ue ecTecTBEHHO-Hay4YHbIE MOHATHS: ABJIEHUE (IIpoliecc), Hay4HbIM (akT, runoresa,
TEopusl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(UKalLKs, NEPUOIUYHOCTb, HAOIIOI€HNE, SKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb.

@dusmka: SBIEHUS MNPUPOJBI, (U3NYECKUE SBJICHUS, BEIIECTBO, TeJO, (QHU3NUECKUe
BEJIMYMHBI, €IUHUIBI HW3MepeHus, o0bEM, Macca, arperatHble COCTOSIHME BEIEeCTBa, aToM,
AJIEKTPOH, MPOTOH, HEWTPOH, MOH, MOJIEKyJla, CTPOCHHME Ta30B, >KHMJIKOCTEH U TBEPIBIX
(KpUCTAJUIMYECKHX) TeJl, DIEKTPUUYECKUNA 3apsil, KOJHMUECTBO TEIJIOTHI.

buonorus: ouocdepa, porocunTes, nporeccsl 0OMeHa BEIIECTB.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.

TexHonorust:  TexHocepa, MPOU3BOACTBO, XHMHYECKHE  TEXHOJIOTUH,  CBIPbHE,
KOHCTPYKIIMOHHbIE MaTepHAIBI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKkus

[ToBTOpenue u yriayGieHue 3HaHUH OCHOBHBIX pa3/iesioB Kypca 8 kiacca. CTpoeHHe aTOMOB.
CBoiicTBa aTOMOB XHUMHYECKHMX OJEMEHTOB, WX KOJMYECTBEHHBIE W KayeCTBEHHBIC
XapaKTEPUCTHKU (pammyc, AJIEKTPOOTPHUIIATEIEHOCTB, SHEPTHs MOHU3AINH).
[TocnenoBaTenbHOCT  3aMOJIHEHHS] JJEKTPOHHBIX OpOWTallell aTOMOB MAallbIX MEpPHOJIOB.
OCOOEHHOCTH  3allOJHEHMSI  DJIEKTPOHHBIX  opOWTaneld aToMoOB  OOJBIIMX  HEPUOJIOB.



Ilepnonnueckas cucreMa XMMHYECKUX 3JIEMEHTOB B CBETE IPEICTABICHUN O CTPOEHUHU aTOMA.
CreneHb OKUCIEHUS U BAJICHTHOCTb. [IpencTaBienue o nepuoanuecKkoil 3aBUCUMOCTH CBOMCTB
XUMHUYECKMX  DJIEMEHTOB  (3JIEKTPOOTPULIATENBHOCTh,  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOICTBa, KUCIOTHO-OCHOBHBIE CBOICTBA OKCHUJIOB U THAPOKCUIOB) OT CTPOCHHS aToma.

Crtpoenue BemuecTBa. BemiectBa B TBEpAOM, KHJIKOM U ra3000pa3HOM COCTOSHUU. Bubl
XUMHUYECKON CBSA3HM: MOHHAs, KOBAJCHTHAs (HEMOJIApHAs, MOJIApHAs); OOMEHHBIH U JTOHOPHO-
AKUENTOPHBIA MEXaHU3M 00pa30BaHMsI KOBAJICHTHOMN CBSI3U.

MexMoJIeKyIIpHbIe B3aUMOICHCTBHSI (BOJIOPOIHAS CBsA3b, CHIIbl BaH-nep-Baanbca). Tumbl
KPUCTAJIMYECKHX PEIIETOK — aTOMHAasl, HOHHAsI, METaJUIMYeCcKas, MOJIEKYJISIpPHAs — U OCOOEHHOCTHU
UX CTPOEHMS. 3aBUCHUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAUIMYECKOM PELIETKH W BUIA
XUMHYECKOU CBSI3H.

OcHOBHBIE 3aKOHOMEpPHOCTH IMPOTEKaHHUS XUMHYecKuX peakuuil. Kiaccudukanus
XUMHYECKHUX PEaKIM MO pa3INYHbIM MPU3HaKaM (110 YUCIIY U COCTaBY yUaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIJIOBOMY 3(h(eKTy, 0 H3MEHEHUIO CTETICHEH OKUCIICHUS! XUMUYECKHIX SJIEMEHTOB,
0 00paTUMOCTH, IO YYAaCTHUIO KaTalu3aropa, IO arperaTHOMy COCTOSIHUIO pearupyromimx
BEIIIECTB).

DJIEMEHThl XMMUYECKON TEPMOJMHAMHUKU. DHEPreTuka XMMUYecKux peakuuidl. TertoBoit
dpPEKT XUMHYECKOH peakiuu. OK30- W DSHAOTEPMUYECKHE PEAKIMH, TEPMOXHUMUYECKHE
ypaBHeHus. 3akoH ['ecca u ero cineactsusi. Berarcinenus 1o TepMOXMMHUYECKUM YPaBHEHUSIM.

[loHsiTHE O CKOPOCTHM XMMMYECKOM peakuuu. 3aKOH JEHCTBYIOIIMX Macc. PakTopsl,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW peakuuu. JHeprus aktuBauuu. [loHsTHe 0 KaTanuse.
®epmeHThl. UTHrHOUTOpHI.

[TonsiTrie 06 0OpAaTUMBIX B HEOOPATHUMBIX XUMUYECKUX peakIusaX. [IoHsITHEe 0 XUMUIECKOM
paBHOBecuu, npuHImn Jle [latense. YcnoBusi cMeneHns XUMHU4YeCKOro paBHoBecHs. DakTopsl,
BIUSAIONIME HA COCTOSSHUE XHWMHMUYECKOro paBHOBecusa. I[IporHosnpoBaHue BO3MOKHOCTHU
MPOTEKaHUsl XUMHUYECKUX MPEBpAIlleHU B Pa3JIMYHBIX YCIOBUSX Ha OCHOBE INpEACTaBIECHUN 00
M3YUYEHHBIX JIEMEHTAX XUMUUYECKOW KUHETUKU U TEPMOIMHAMHUKH.

OKHMCIUTENBbHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHbBIE
CBOMCTBAa XUMUYECKHX AJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU OKUCIIEHUs. BaskHbIE OKUCIUTENN U
BoccraHoBuTenu. Ilepmanranar kamusi  (xapaktepuctuka). CocraBieHHE  ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINH C NCIIOJIb30BAHNEM METO/1a 3JIEKTPOHHOT 0 OanaHca.

DNEKTpONUTHYECKass JAuccouuanus. XHUMHUYECKHE peakuuu B pacTBopax. Teopus
AIIEKTPOIUTUYECKON qucconuanuu. PactBopenue kak pusuko-xumuyeckuit mporecc. [Tonstue o
rupaTax v KpUCTaUIOTUApaTax. DIEKTPOIUTHI U HEANEKTPOoauThl. KaTnoHsl, aHnOHBI. MexaHu3m
JUCCOLIMAIlMU BEIIECTB C pAa3JIMYHBIM BUJIOM XUMHYECKOW cBs3H. CuibHble U cliadble
aneKTposnThl. CTENeHb AMCCOLMAIK, KOHCTaHTa Juccounannu. MloHHoe npousBeneHne BOJBI.
Bonopoausiit nokazarens. UHIUKaTOPBI. DAEKTPOIUTAYECKAS] IUCCOLUALINS KUCIIOT, OCHOBaHUI
U COJIEH.

Peakiun woHHOro oOMeHa. VYCIIOBUS TPOTEKaHWs] pEaKIuii HOHHOTO OOMeHa.
MonekynsipHble, TOJHBIE U COKpAalIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoiicTBa KHUCIOT,
OCHOBaHMH U coOJiell B CBeTe MpEACTaBIEHUN 00 HIIEKTPOIUTHYECKON JHCCOIUAINH.
KauecTBeHHbBIE peaKIKi Ha HOHBI.

I'maponus coseil. MloHHBIE ypaBHEHHSI THUAPOJM3a COJIEH. XapakTep Cpeabl B BOJIHBIX
pacTBOpax COJIEH.



OKCIIEpUMEHTAIbHOE HW3yY€HHE BELIECTB U SBJIECHUI: O3HAKOMIIEHHE C MOJEISIMU
KPUCTANTHYECKUX PEUIETOK HEOPraHWYECKHX BEUIECTB — METAIOB U HEMETauoB (Tpadura u
ajamasa), CJIOKHBIX BEIECTB (XJIOpHIa HATPUs);

UCCJICIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM pPeakLuu OT BO3IEHCTBUS Pa3IMUHBIX
(hakTOpoB;

OTIBITHI, WJUTIOCTPUPYIOIIHE 0OPATUMOCTh XUMHUECKUX PEaKIINH;

M CCJIEJOBAHME JIEKTPOIIPOBOJHOCTH PACTBOPOB, IIPOLIECCa JUCCOLUALIUN KUCIIOT, LEN04Yen
U COJICH;

IPOBE/IEHUE OIBITOB, WILTIOCTPUPYIOIIKUX IPU3HAKY POTEKAHUS PeaKIMii HOHHOTO 0OMeHa
(oOpa3zoBaHue ocajka, BBIICICHHE Ta3a, 00pa3oBaHUE BOJIbI);

IpUMEHEHHE UHINKATOPOB (JIAKMyca, METHIIOpamka 1 (peHosnranenHa) A OrnpeeIeHus
XapakTepa cpe/ibl B pacTBOpax KMCJIOT, OCHOBAaHUM U COJEH;

IPOBE/ICHUE ONBITOB, WUIIOCTPUPYIOIUX HPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakliuy pa3iokKeH!sl, COeIMHEHU);

pacro3HaBaHHe HEOPTaHMUECKUX BEIIECTB C MOMOIIIBIO KAYeCTBEHHBIX PEAKIIHii Ha HOHBI;

pelLlIeHHEe SKCIEePUMEHTAIBHBIX 3a7ad Mo TeMaM: «OKHUCIUTEeNbHO-BOCCTAaHOBUTEIIBHBIE
peakuuny, «I'uapoaus coneity, « NEKTPOTUTHYECKAs TUCCOLALIUSY.

HemeTaJulbl M UX COeUHEHUS

OOmast xapakrtepucTuka HeMeTauioB. OCOOCHHOCTH CTPOCHHS AaTOMOB XHUMHYECKHX
3JIEMEHTOB, MPOCTBIX BEIIECTB, ALIOTponHs. OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIE CBONCTBA
HemeTayioB. CpaBHUTENbHAS XapaKTEPUCTUKA COSAMHEHUH HEMETalIOB.

OO0mass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crerieHu okucieHusi. CtpoeHne W (DU3WYECKHE CBOWCTBA TPOCTBIX BEIIECTB — TaJOT€HOB.
XuMHUECKHE CBOMCTBA Ha MpUMepe XJiopa (B3auMoJieiicTBUE ¢ MeTaJlJIaMU, HEMETaJUIaMH, BOJIOM,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIyuyeHHeE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OPraHu3M uesnoBeka. BaskHelye Xi10puabl
U X HaxoxaeHue B npupojie. [loHsaTue o Kucaopoicoepkaiiux KUCIoTax Xjaopa U X COsX.

VVIA-rpynmnel. OcoOeHHOCTH CTPOEHHMsS aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIICHHS.
Crpoenne u (u3NYeCKHe CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJAAa M Cepbl. AJUIOTPOITHBIE
MoauM(UKAIMK KHUCIOpoAa U cepbl. XHUMHUYECKHE CBOICTBa cepbl (B3aUMOJECHCTBHE C
HEMETAUIaMH, METaJUlaMH, KOHIEHTPUPOBAHHBIMH  a30THOM M  CEPHOW  KHCIOTaMH).
CepoBosioposl, cTpoeHue, (u3MUeCKMe U  XUMHYECKHME CBOWCTBA  (KUCJIOTHBIE U
BOCCTaHOBUTENIbHBIE CBOWCTBA). OKCHABI cepbl Kak NPEACTaBUTENM KHUCIOTHBIX OKCHIIOB.
CepHucras kuciora u ee conu. CepHasi KUcnoTa, (GU3NIECKNE U XMMUYECKHE CBOWCTBaA (001Ine
KaK MpeACTaBUTENS Kiacca KUCIOT U crneuuduueckue). Comu cepHOM KHCIOTHI. XUMHYECKHE
peakinuy, JeXallue B OCHOBE MPOMBIIIJICHHOTO CIoco0a TOJMY4YEeHUsT CEPHOM KHUCIOTHI.
[IpencraBiaeHus 0 XUMHYECKOM MPOU3BOJCTBE U CBSA3AHHBIX ¢ HUM mnpodeccusx. Ilpumenenne
CEepHOH KUCIOTHI U cynbdaroB. KauecTBeHHbIE peakiuu Ha CylIbPUT-, CyabOUI- U Ccynbdar-
aHnoHbl. HaxoxneHuwe ceppl M €€ COEOUHEHHH B MOpUpoJe. XHUMHUYECKOE 3arpsi3HEHUE
OKpY’KaloIIel cpe/ibl COSTMHEHUSIMU Cephbl (KUCIOTHBIE 0K/, 3arpsi3HEHHE BO3/yXa), CIIOCOObI
€ro MpeoTBpaIlEeHUs.

OOmiass xapakrepucThka 31eMEeHTOB VA-rpymnmbl. OcCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEMIEHH OKUCIICHHUSI.

A30T, pacmpocTpaHeHHE€ B INpuponae, (¢GU3MUYECKHEe U XMMUYECKHE CBOMCTBa
(B3aMMOJICHCTBHE C MeTallaMH, BOAOPOAOM, Kuciopoaom). KpyroBopor asora B mpupoze.
AMMHak, ero (pusnueckue U XMMHUYECKUE CBONCTBA (OKUCIIEHUE, OCHOBHBIE CBOMCTBA BOJHOTO



pacTBopa), IpUMEHEHHE U TOoJydeHHue B JabopaTopuu W MPOMBIIUIEHHOCTU. MIOH amMMoHus,
JIOHOPHO-AKIENTOPHBIM MeXaHu3M ero oOpasoBanusi. Cojau aMMOHUS, UX (HU3HUECKHE U
XMMHYECKHE CBOMCTBA (pa3jloKEHHWE U B3aUMOJEMCTBHE €O IIEJI0YaMHu), NPUMEHEHHUE.
KauectBennas peakius Ha noHbl ammonus. Oxcunel azota (1, I, 111, IV, V). A3oTtucras kucnoTa.
A30THasi KHCIIOTa, €€ IMoJydeHue, (u3nueckue M XHUMHUYECKHE CBOMcTBa (0o0mue Kak
NpEeJCTaBUTENsl Klacca KHUCIOT M Crenu(pHUyYecKue), NpUMEHeHHe. XHMHUYECKHE peaKiuy,
JeKallue B OCHOBE IMOJIyYEHHs] a30THOM KHUCIIOTHI B MPOMBINUICHHOCTH. HUTpAaThl M HUTPHUTHI.
KauecTBeHHbBIE peakIi Ha HUTPAT- U HUTPUT-aHUOHBI. XUMHUECKOE 3arpsi3HEHNE OKpYKarolen
Cpellbl COeIMHEHUSAMU a30Ta (KUCIOTHBIE IO/, 3arPsI3HEHNE BO3/yXa, IOUYBbI U BOJJOEMOB).

®docdop, amnorpornubie Moaudukarmu hocdopa (6ensiii U kpacHsIi hocdop), huznueckue
U XUMHUYECKHE CBOWCTBAa (B3aMMOAEWCTBHE C METAUIAMM, KHCIOPOJOM, TIaJlor€HaMH,
KOHIICHTPHPOBAaHHBIMH a30THOU U cepHoM kuciotamu). Okcuabl dhocdopa (111, V), dochopnas
KHCTI0Ta, (PM3MUECKUe U XUMUYECKHUEe CBOICTBa, nmonydyenue. KauectBeHHas peakius Ha gocdat-
nonsbl. [Ipeacrasnenus o ramorennnax docdopa (111, V).

[TonsTHE O MUHEPATBHBIX YI0OpeHUIX. A30THBIE, (POCPOPHBIE, KOMIUIEKCHBIE YI00pEHUSI.
XUMHYECKOE 3arpsi3HEHUE OKPY KAIOIIeH Cpe/bl COeIMHEHUsIMU a30Ta U docdopa.

OO6mas xapaktepuctuka 3yeMeHTOB I[VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTEepHbIE CTEIIEHU OKUCIICHHUSI.

VYraepon, amotponHsie Moaupukanuu (rpadut, anMas, GyiiepeH, rpadeH, HAaHOTPYOKH),
dbusznyeckue W XUMHUYECKHE CBOWMCTBAa MPOCTHIX BEIIECTB (B3aUMOJICHCTBHME C MeTalllaMH,
HEMeTallJIaMH, KOHIICHTPUPOBAHHBIMH a30THOU M cepHOM kucioTami). [lonstue 06 agcopOuuu.
Kpyrosopot yrinepona B npuponae. OKCuabl yriiepoaa, ux Gu3n4eckue 1 XMMUYECKHe CBOICTBA,
NeicTBUE HA JKUBBIC OPraHU3MBI, IOJyY€HHE M TPUMEHEHHE. JKOJIOTHMYECKHE IPOOIEMBI
atMocdepsl, cBsizaHHbIE ¢ okcuioM yraepoza (IV). YronbHas kucnora u ee conu, ux pu3ndeckue
U XMMHYECKHE CBOMCTBA, oNyuyeHue u npumeHenne. KapOoHatsl, ruipokapOOHaThI, UX CBOKWCTBA.
KauecTtBeHHast peakuusi Ha kapOoHaT-HMOHBI. Vcronb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE,
MPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHavanbHbIe TOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAUHEHUSIX YTiepoja:
YIIEBOAOPOAbl (METaH, STaH, STHIIEH, alleTWUJIeH), JTaHOJ, TJIMIIEPUH, YKCYyCHas KHCIOTA.
[TpupoaHbIE HWCTOYHHKH YTIIEBOJAOPOJOB (yroyib, MPUPOAHBIA Ta3, He(Th), MPOJYKTHI HX
nepepadoTKH, WX pOIb B OBITY M TNPOMBINUIEHHOCTH. [lOHSTHE O OWMOJIOTHYECKH Ba’KHBIX
OpraHMYECKUX BEIIECTBAaX — KHUPax, OeIKax, yriieBoJaxX — M UX POJIH B KHU3HU yesoBeka. EqMHCTBO
OpPTaHMYECKUX M HEOPTaHMYECKUX COCTUHEHHIH.

Kpemuuii, ero ¢usmyeckue U XUMHUECKHE CBOMCTBa (B3aUMOJCHCTBHE C MeETaIaMH,
KHCJIOPOJIOM, YTJIEPOJIOM, TajloreHaMHt ), OJIy4eHe U MpuMeHeHue. Poib kpeMHuUs B pupoje u
texauke. Okceun kpemuus (IV), kpeMHUEBas KUCIOTA, CUIMKATHL: (U3MUYECKUE W XUMHUYECKHE
CBOICTBa, MOy4YeHHE U MIPUMEHEHHE B OBITY U MPOMBIIIEHHOCTU. BaxHeilme ctpoutensHbie
MaTepuaibl: KepamMHKa, CTEKJIO, ILIEeMEHT, OeToH, xkene300eToH. I[IpobGnembl OGe3omacHOro
HCTIOJIB30BaHUS CTPOUTEIHHBIX MAaTEPUAIIOB B TOBCETHEBHOM JKU3HU.

Bop. Ocobennoctu ctpoerus aroma. OO1Ie TPeACTaBICHUS O PU3NUECKUX U XUMHUECKUX
cBolicTBax. bopHas kuciora.

OKCrepuMEHTAIbHOE U3yUeHHUE BEILIECTB U SIBJICHUMN:

03HAKOMJIEHHE C 00pa3iaMy MPUPOAHBIX XJIOPHUIOB (TaJIOT€HUIOB);

MIPOBEJICHHUE OIBITOB, OTPAKAOIMINX (HU3MUECKHE U XUMUYECKIE CBOWCTBA TAJIOTCHOB U UX
COCJIMHEHU;

M3y4YEHHUE CBOMCTB COJISTHON KHCIIOTHI;



MpOBeJICHNE KaYyeCTBEHHBIX pPeaKlMii Ha XJIOpUA-, OPOMU- U HOIUA-UOHBI U HAOJII0CHHE
MPU3HAKOB UX MMPOTEKAHNUS;

O3HaKOMJICHHE ¢ 00pa3IaMu cepbl ¥ €€ PUPOAHBIX COSAMHEHUI;

HabJI0/IeHue mpoliecca OOyTIUBaHUs caxapa Moj IeHCTBUEM KOHIICHTPUPOBAHHOM CEpHOIA
KHCJIOTHI;

U3y4eHHe XMMUYECKHX CBOMCTB pa30aBIeHHON CEPHON KUCIIOTHI,

NPOBEICHUE KAayeCTBEHHBIX peakuuil Ha CyiabQua-, CyabQuT- U cyabdar-uoHb U
HaOJI0/IEHUE MPU3HAKOB UX MPOTEKAHMUS,

O3HaKOMJIEHUE C (PU3MUECKUMU CBOMCTBaMU a30Ta, pocdopa u ux coennHeHui, oopazamMu
a30THBIX U (POCHOpHBIX y100peHNH;

NoJy4eHue, cooupanue, pacro3HaBaHUe U U3yUeHHEe CBOWCTB aMMHUaKa, H3yYeHHE CBOUCTB
coJIeli aMMOHUS;

MPOBEJICHNE KaYeCTBEHHBIX PEaKlMii Ha MOH aMMOHUS, HUTPUT-, HUTpAT- U (pochaT-uOHBI
Y U3Yy4YEHUE MPU3HAKOB UX MPOTEKAHUS;

M3y4YECHUE B3aUMOJICUCTBUA KOHUECHTPUPOBAHHOM A30THOM KHUCJIOTHI C MEIbIO, CBOWCTB
(dhochopHOI KUCIIOTHI K €€ COJICH;

03HAKOMJICHHE C MOJIEJISIMH KPUCTAIUIMYECKHUX PEIIeTOK anmasa, rpadura u ¢ymnnepeHa, ¢
IPOIIECCOM aJCOPOLMK PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM H YCTPOHCTBOM
IIPOTUBOIa3a;

noJsryuyeHue, coorpanue, pacrio3HaBaHUE U U3YYEHHUE CBOICTB YIIIEKHCIIOTO ra3a;

MPOBEJCHNE KAYeCTBEHHBIX peakiuii Ha KapOOHAT- M CUJIMKAT-UOHBI M H3Y4YCHHE
MIPU3HAKOB UX MMPOTEKAHNUS,

W3YYCHHE B3aMMHBIX ITPEBPAIIEHUI KapOOHATOB U THIPOKAPOOHATOB;

O3HAKOMJICHHE C OO0pa3lamMi MNPHPOJHBIX KapOOHATOB M CHIJIMKATOB, C MPOAYKIIHEH
CUJIMKATHOM NTPOMBIIUIEHHOCTH;

pelieHne SKCIEpPUMEHTAIBHBIX 3aJad 1o TeMme «BakHeimme HeMeTauibl U X
COCTMHEHUS».

MeTtasjibl M X COCAUHEHUS

OO6mue cBoiicTBa MeTauioB. O01Ias XapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJLIOB
Ha OCHOBAaHMM MX MoJiokeHus B Ilepuonnueckoi cucreme XuMu4eckux siaeMmeHToB J[. U.
MengeneeBa u ctpoeHus aromoB. Metamisl A- u b-rpynn. CTpoeHue MpoCThIX BEIIECTB —
MeTalIoB. MeTannudeckasi CBA3b U METAIIMYECKasi KpUCTaJUIMUecKasl pelieTka (MIPUMUTHUBHAS
KyOHnueckas, OOBEMHO-IIECHTPUPOBAaHHAs KyOudeckas, TpaHEIEHTPUPOBAHHAS KyOWueckas,
reKcaroHajbHasl IUIOTHOYNAaKOBaHHAas). 3aBUCUMOCTb (PU3MYECKHX CBONCTB METAJJIOB OT
CTPOCHHUSI KPUCTAIIOB. DJIEKTPOXUMHUYCCKUN Psil HApsHDKEeHUH MeTauioB. OO0Iue XUMHUIECKHe
cBoiictBa MetamioB. OOmme CcrnocoObl MOMYYEHHS METAIIOB, METaJUIyprusi. DIEKTPOIU3
pacIuiaBoB U paCTBOPOB COJIEH Kak OJIMH U3 CIIOCO0O0B MoTy4YeHus MeTasuioB. [ToHsTHE 0 KOppO3Un
METaJIJIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT KOppo3uH. CIuiaBsl (CTallb, UYyTYH, JIOPATIOMUHUMA,
Opon3a). [I[puMeHeHre MeTaIoOB U CIUIABOB B OBITY U MPOMBINIJICHHOCTH.

Memannwt A-cpynn

[[{enounble MeTalIbL: TIONIOKEHUE B [lepronueckoi cucteMe XMMUYECKUX 3eMeHTOB /1.
W. MenneneeBa, cTpoeHHE UX aTOMOB, HaxoXkJeHUE B Mpupojae. OU3ndeckue U XUMUYECKHE
CBOMCTBa (Ha IPUMEpPE HATPUS U Kaius), moiaydeHne. OKCUIbl U THAPOKCUIBI HATPUS U KAWL,
[IpuMeHeHre MIeNOYHBIX METAUIOB U UX COeIMHEeHHI. bruomornueckas ponb HaTpUs U Kajusl.

[[{erouHO3emMenbHbIE METAIIBI MATHUM U KalbIUi: moJioxkeHue B [lepuonnueckoii cucteme
xuMmudeckux snemeHtoB . M. MenpaeneeBa, CTpoe€HHE UX aTOMOB, HaXOXXJACHUE B MPHUPOJIE.



dusnyeckrue 1 XUMHYECKHAE CBOMCTBAa MAarHus W Kanblisg. BakHelIme coequHEHNU KaJbIUsI U
MarHusi (OKCUJ, THIPOKCH, COJH), CBOWMCTBA, MpUMeHEHHUE. JKecTKOCTh BOJBI U CHOCOOBI ee
ycTpaHeHus. KpyroBopor Kanblys B IPUPOAE.

Amomunuii: nonoxenue B Ilepmonnueckoir cucreme xumuueckux snemeHToB J[. W.
MeneneeBa, CTpO€HHUE aToOMa, HaxoXKJaeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amoMuHus. AMQOTEpHBIE CBOICTBAa OKCHIA U THAPOKCHIA AOMUHUS. [IpuMenenne anmoMuHus
U €r0 CILIAaBOB.

Memannwt b-cpynn

OOmass xapakTepucTUKa MeTauioB b-rpynm (mMoOOYHBIX MTOATPYMM): TMOJOXKEHHE B
[Tepuonuueckoit cucteme xumuyeckux anemeHToB J[. M. MenzaeneeBa, 0COOEHHOCTH CTPOCHUS
aTOMOB. SIBJICHHE «IIPOBaa» IEKTPOHA HA MPUMEpPE CTPOSHHsI aTOMOB XpoMa, Melu, cepedpa.
Banentusle coctosiHus atoMoB d-371EMEHTOB, CTENEHU OKHUCIICHHUS aTOMOB B COCAMHEHMSIX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHUJOB U THIPOKCHUIOB META/NIOB OT 3HAYEHUS
CTEIIEHH OKHCIEHHUS JJIEMEHTa B COEAMHEHMHM (HAa I[pUMEpe COEIMHEHUNl Xpoma).
[TepBoHavaibHbIE PEACTABIECHUS O KOMIUIEKCHBIX COSMHEHUSIX.

Menb u cepeOpo: cTpoeHue aTOMOB, CTeNeHU okucieHus. O01ue KpaTkue npeacTaBIeHus
0 (U3NYECKUX U XUMHUYECKHX CBOMCTBaX MPOCTHIX BELIECTB (B3aUMOJEWUCTBUE C KHCIOTAMU-
OKHCITUTENSIMH), 00 MX OKCHJaX, THIPOKCUAAX U CONX, X npuMmeHeHuu. [IpencraBnenus ob
aMMHUaYHbIX KOMILIEKcax cepeOpa u menu. KauecTBeHHblE peakMu Ha KaTHOHBI Meau (2+) u
cepedpa.

[{uHK: CTpOeHHE aTOMa, CTETIEHb OKUCIICHUS. XapaKTePUCTHKA PU3NIECKIX U XUMHUYECKHX
CBOICTB, IpUMEHEHNUE, aM(POTEPHBIE CBOMCTBA OKCHIA U rpoKkcHia. KauecTBeHHBbIE peakiiiy Ha
KAaTHOHBI [IUHKA.

Keneszo: crpoenne aroma, crenenu okuciaeHus. Haxoxxnenue B npupone. dusnueckue u
XMMHYECKHE CBOWCTBAa JK€Je3a, IpUMEHEHHe. buonormdeckas poab xene3a. Oxcuppl,
ruapokcuabl 1 conu xkenesa (1I) u xxenesa (I11), ux cocras, cBoiicTBa u nonyuenue. KauectBeHHbIe
peaKInu Ha KaTHOHBI XKese3a (2+) u xkenesa (3+). UyryH u ctans — criiaBbl xkenesa. [[pon3BoacTBo
yyryHa W CTaJd. OKOJOrMYeckhe NpoOJeMbl, CBS3aHHBIE C  METAJUTyprU4eCKUMHU
IIPOU3BOJICTBAMM.

OKCepUMEHTAIbHOE U3yYEHHUE BEIIECTB U SIBJICHUMN:

03HAaKOMJIEHHE C 00pa3liaMH METaJJIOB U CIIaBOB, UX (PM3NUYECKUMHU CBOMCTBAMY;

MOJIEJIMPOBAaHUE METAJUIMUECKON KPUCTATUINYECKON PEILIETKH;

U3y4YEHHE B3aUMOJCHCTBUS METAUIOB C BOJOH, C pacTBOpaMH COJEH M  KHCIOT,
HCCJIEIOBaHKE IIPOLIECCOB AIEKTPOJIN3a pacTBOpoB xiopuaa meau (I1) u moauaa kamus, Koppo3uu
METAaJIJIOB;

U3yuyeHHe OCOOEHHOCTEH B3aMMOJICHCTBHS OKCHUIOB Kaibliisg M HATpUS C BOJOU, HX
THJIPOKCUIOB — ¢ OKcuoM yriepoaa (IV) u kucnoramu;

U3y4YeHHE CBOICTB KapOOHATOB U T'MPOKapOOHATOB KaJlbLUs, )KECTKON BOJIBI;

U3YyYEHHE MTPOLIECCOB MOIYYEHUSI THAPOKCUIOB XKelle3a, UX XUMUYECKUX CBOICTB;

M3y4YeHUE MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIMIl Ha MOHBI (MarHus, KaibIlus,
aJTFOMUHMS, [IMHKA, Jkele3a (2+) u xkenesa (3+), meau (2+);

HaOJII0/IeHUE U ONMCaHKUE OKpAIllMBaHUS IITAMEHU HOHAMM HATpPUsl, Kallusl U KaJIbLINS;

uccieoBaHle aM(pOTEPHBIX CBOWCTB IMAPOKCHAA adtoMuHus, ruapokcuna xpoma (III) u
TUAPOKCH/IA LINHKA;

pellIeHne SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxxHelne MeTaibl ¥ UX COEIUHEHUS.

XuMHus 4 OKpYsKamoLas cpeaa



BemectBa u martepuanbl B MOBCEIHEBHOM XW3HU 4YeloBeka. BaxkHeilline BemecTBa U
Marepuaibl, 00JacTH MX MpUMEHEHHus. be3omacHoe HCMOIb30BAHME BEIIECTB U XUMHUYECKUX
peakuuii B ObITy. [lepBasi mOMOIIs IPU XUMUYECKUX 0KOTaX U OTPABIICHUSIX.

HoBble maTepuainbl 1 TeXHONOTUU. [[pUHIMIBI «3€T€HON XUMUW.

OCHOBBI 3KOJIOTUYECKOW TIPAaMOTHOCTH. XHMHS M 370pPOBbE. 3HAYEHUE H3y4aeMbIX
XUMHUYECKHX D3JIEMEHTOB W HMX COCAMHCHUW /sl (PYHKIIMOHUPOBAHUS OPTraHHM3Ma 4YellOBEKa.
[TonsiTrie 0 3A0POBOM 00pa3e KU3HH.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpe/ibl. DKOJIOrHUecKre MpoOIeMbl, CBSI3aHHBIE C
COCIMHEHUSIMU YIJIEpOJIa, a30Ta, Cephl, TsKeNblx MeTaioB. [lonsrtue o I1JIK. Ponbp xumuu B
PEIICHUH YKOJIOTUYECKUX MPOOIIEM.

DKCHepUMEHTAIbHOE M3YYCHHE BEUICCTB U SBJICHHI: O3HAKOMJICHHE C OOpasnaMu
MaTepuaioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJMMEPHbIE MaTepuabl), ONpeesieHue KUCIOTHOCTH
MPUPOJIHBIX BOJ, MOJEIHPOBAHUE Mpolecca 00pa3oBaHMsI KUCIOTHOTO JOXKA, U3yUEHHE €ro
BO3JICUCTBUS HA MaTEpHUAIIbI.

IHoBTOpeHue U 00001IeHHe 3HAHUI OCHOBHBIX pPa3/ieioB KypcoB 8—9 kiaccoB

[lepnonnueckuii 3akoH u Ilepuonnueckas cucreMa XUMHUYECKHX 3JIEMEHTOB B CBETE
MPEACTABICHUI O CTPOEHUS aTOMa. 3aKOHOMEPHOCTHM B HM3MEHEHHHU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M UX COCIMHEHHI B MEPUOJIaX U TPYIIIax.

CtpoeHuHe BemeCTBa B TBEPIOM, KHJIKOM U ra3000pa3HOM COCTOSHUU. BUIbI XUMUYECKOH
CBSI3U. 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUNINYECKON PEIIETKH U BUIa XUMUYECKOU
CBSI3U.

Knaccugpukanuss XMMHUYECKUX pEaKIMW 1O Pa3TUYHBIM Npu3HakaM. lIporHo3mpoBanue
BO3MOKHOCTH TPOTEKAHHS XMMHYECKUX IMPEBpaAIICHUN B DPA3IMYHBIX YCJIOBHUSX HAa OCHOBE
MPEACTABICHUI XUMHUECKOU KUHETUKU U TEPMOJIUHAMUKHU.

XUMHUYECKUE peakluu B pacTBopax. [uaponus coneid. Peakuuu oOKHUCIIEHUS-
BOCCTAHOBJICHUS. DJIEKTPOJIH3.

CBolicTBa KUCIIOT, OCHOBaHUN M COJIEH B CBETE MpPEACTABICHUIN 00 AJIEKTPOIUTUUYECKON
JUCCOIMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

Mescnpeomemnuie ceazu

Peanuzarus MeXIpeAMETHBIX CBS3€H MPU U3YYCHUH XUMHUHU B 9 KJlacce OCYIIECTBIISIETCS
Yyepe3 UCIOIb30BaHNe KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK U MOHSITHH, TPUHSTHIX B
OT/IENIbHBIX €CTECTBEHHBIX HayKaXx.

OO0mue ecTecTBeHHO-Hay4YHbIE TOHATHUS: sSBIEHUE (IIPOLlecC), HAyYHbIH (akT, rumoresa,
TeOpHsi, 3aKOH, aHAJIW3, CHHTE3, KJIacCU(PUKALMS, TEPUOTUIHOCTD, HAOII0IeHNE, IKCIICPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOICIb, TEXHOJIOTHSI, MATEPUATIBI.

®du3znka: BEMecTBO, Te0, PU3NYeCKUe BETUYMUHBI, €AMHUIIBI U3MEPEHUs, Macca, 00BEM,
KOJIMYECTBO TEIUIOThI, aTOMbI U MOJIEKYJIbl, arperaTHbIE COCTOSIHUE BEIIECTBA, CTPOCHHUE Ia3oB,
KUIKOCTEH U TBEPABIX (KPUCTAUIMYECKHUX) TEJ, KPUCTAJUTMYECKasi penieTKa, dJEKTPOH, SIPO
aToma, IPOTOH, HEUTPOH, MOH, HYKIIU/I, U30TOIbI, KBAHTHI, PAJHOAKTUBHOCTH, alb(da-, 6eTa- u
raMMma-u3JIy4eHue, OJJICKTPUUYECKUU 3apsij, MPOBOJHUKH, MOIYNPOBOJAHUKHU, JIUDIIEKTPUKH,
COJTHEYHBIH CIIEKTp, pa3JIoKeHHE OEIOro CBEeTa B CIIEKTP.

buonorus: osxocucrema, Owuochepa, ¢doTocwHTE3, TpolEecCHl 00OMEHa  BEIIECTB,
MUHEpaIbHBIC YI00PEHUS, MUKPOIJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpAIbl, TOPHBIE TOPOJbI, TOJE3HBIC
MCKOIIaeMbl€, TOIIMBO, BOJAHBIE PECYPCHI, IJIAHETA 3eMJIA.



TexHoorus: CTPOUTCIIBHBIC TE€XHOJIOTHH, CEITbCKOXO03s1CTBCHHBIE TCXHOJIOTHUH,
TCXHOJIOT'HMH 3H€KTp0HHOI71 IPOMBINIJICHHOCTH, HAHOTCXHOJIOT'UH.



ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOT'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBILEI'O OBPA3OBAHUS (YI'JIYBJIEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mmIero o0Opa3oBaHus
JOCTUTAIOTCS B X0Ji¢ O0yUYCHHsI XUMHH B €MHCTBE Y4eOHOW M BOCIIUTATEIHLHON AEATEIbHOCTH
o0pa3oBaTeNbHOIl ~ OpraHu3allid B COOTBETCTBMM C  TPAAUIMOHHBIMU  POCCUUCKUMU
COLIMOKYJIBTYPHBIMU W JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, HPUHATHIMH B O0OIlECTBE
IpaBUJIaMU M HOPMaMU TMOBEJIEHUS U CIIOCOOCTBYIOT IIPOLIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHUS U
COLMANN3aIIUU 00yYaIOIITIXCS.

JIMYHOCTHBIE PE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAllMH M pacIIMpPEHHUE OMbITa ACSITEILHOCTU Ha €e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

IIPOSIBJIEHUE LIEHHOCTHOI'O OTHOIIEHHS K OTEUYECTBEHHOMY KYJIbTYpPHOMY, HaydHOMY U
MCTOPUYECKOMY HACIIEUI0, MTOHUMAaHNUE 3HAUCHUS! XMMHYECKONH HAyKU U TEXHOJIOTMH B KU3HU
COBPEMEHHOT0 00I1IeCTBa, B pa3BUTHH 3KOHOMHKHU Poccru 1 CBOETo peruoHa;

2) rpaKIaHCKOI0 BOCIIMTAHMSA:

[IPEJICTABICHUE O COLMAIbHBIX HOpPMax M MPaBUJIAX MEXIJIMYHOCTHBIX OTHOIIEHUN B
KOJUJIEKTUBE, TMPOSIBIICHHE KOMMYHHKATUBHOW KYyIbTYphl B Pa3sHOOOpPa3HOH COBMECTHOMN
JESITEIbHOCTH;

CTpeMJIEHHE K B3aUMOIIOHHMAHHIO U B3aMMOIIOMOIIH B MpoIecce YIeOHOH U BHEYYEOHOM
JeSITEIIbHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IIOBEIEHHWE M TIOCTYNKH CBOMX TOBApUILEH C MO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUYETOM OCO3HAHMSI ITOCIECTBUI ITOCTYIIKOB;

3) popMupoBaHNS LHEHHOCTH HAYYHOI'O O3HAHUSA:

MHUPOBO33PEHUYECKHE  NPEJACTABICHHUS O  BELIECTBE M  XMMHYECKOM  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M HEOOXOJIUMBIE Ul NOHUMAaHMS
CYIIIHOCTH HAYyYHOU KapTUHBI MUDA;

OCO3HAHHWE LIEHHOCTH HAyYHOTO TIO3HAHMS JJs PAa3BUTHS KaXJAOro 4YeloBeKa U
MIPOU3BOJUTENBHBIX CHJI 00IIECTBA B LIEJIOM, POJIM M MECTa HAyKU «XUMHsD) B CUCTEME HaYUHBIX
IIPEJICTaBICHUNA O 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOJBI, B3AUMOCBS3SIX YEIOBEKA C MPUPOAHON
Y TEXHOJIOTHUYECKOM CPEON;

MO3HABaTe/IbHAass MOTHBALMSI U UHTEpeC K OOy4YeHHIO, TOTOBHOCTh M CHOCOOHOCTh K
CaMOpa3BUTHIO U CaMOOOpPa30BAHUIO, K HCCIIEI0BATENIbCKON NEATENbHOCTH, K OCO3HAHHOMY
BHIOOPY HaMpaBJICHUS U YPOBHS JAIbHEHIIIEro 00yUeHNUs;

4) BocnuTaHUsl KyJbTYPbl 310POBbS:

OCO3HaHUE [IEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3/I0pPOBbIO, yCTaHOBKA
Ha 370pOBbIH 00pa3 >KU3HU, OCO3HAHUE IIOCIEACTBUN M HENPUSITHE BPEIHBIX HPHUBBIYEK
(ynorpeOyieHUsT aJKOTrojsi, HApKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHUS TpaBHII
0€30MacCHOCTH TpU OOpalleHMH C XWMHYECKHMHU BEIIECTBAMH B YYEOHBIX M IKH3HEHHBIX
CUTYaLUAX;

5) TpyaoBoro BocnuTaHus:



(dbopMUpOBaHHE IICHHOCTHOTO OTHOIICHHS K TPYIOBOW JEATEIHbHOCTH KaK €CTECTBCHHOMN
NOTPEOHOCTH YeJIOBEKa M K MCCIICIOBATEILCKON IEATeIhHOCTH KaK BBHICOKO BOCTPEOOBAHHOHN B
COBPEMEHHOM OOIIIECTRBE;

pa3BHUTHE MHTEpeca K NpodeccusM, CBSI3aHHBIM C XUMHCH, B TOM 4YHCIe K mpodeccusm
Hay4JHOU cephl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeaIn3alluu B 3TOH cdepe;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

OCO3HAaHHE HEOOXOAMMOCTH OTHOIICHHS K MPHPOJC KaKk MCTOYHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CYIIICCTBOBAHHS,

MOBBIIIICHUE YPOBHS SKOJOTHYECKON KYJIbTYphl: IMPHOOPETEHUE ONbITA IIAHUPOBAHUS
MOCTYIIKOB M OLEHKM HMX BO3MOXHBIX IOCJIEICTBUU [JI1 OKPYXAKOWIEH Cpeabl; OCO3HAHUE
I00ATLHOTO XapaKTepa YKOJIOTUYECKUX MPOOIIEM U IMyTeH UX PEIICHUS; CIOCOOHOCTh TPUMEHSTh
3HAHUS, MMOJTy4aeMble NPH U3YYCHUU XUMUH, JJIS PEIICHHS 3ajad, CBSI3aHHBIX C OKPYIKAIOMICH
Cpe/oi; aKTHBHOE HENPHATHE JCHCTBHIA, MPUHOCAIIUX BPEI OKPYKAIOLICH Cpele; OCO3HAHUE
CBOEM PpOJM KaK TpakJaHMHA U TOTPEOUTENss B YCIOBUSAX B3aUMOCBS3U IPUPOAHOM,
TEXHOJIOTMUECKOU U COHI/IaJII)HOfI Cpea; rOTOBHOCTb K Y4aCTUIO B HpaKTH‘ICCKOﬁ ACATCIIbHOCTHU
9KOJIOTMYECKOMN HaIpaBICHHOCTH.

METAINPEJMETHBIE PE3YJIbTATHI

MeranpeameTHbie  pe3yibTaThl OOYYArONIMXCS,, OCBOMBIIMX MPOrpaMMy II0 XHMHUHU
OCHOBHOT0 00ITIer0 00pa30BaHMs, BKIOYAIOT:

YCBOGHHE  MEXAUCHMUILUIUHAPHBIX  (MEXMPEAMETHBIX)  MOHSATHH,  OTPa)KaIOUIUX
MaTepHaIbHOE €IMHCTBO MHUpa W MPOIECC MO3HAHMS (BEIIECTBO, CBOMCTBO, SHEPTHs, SIBJIICHUE,
Hay4YHbIA (AaKT, 3aKOHOMEPHOCTb, THUIIOTE3a, 3aKOH, TEOpHUs, HAOIIOIEHUe, HW3MEpPEHHUE,
HCCIIeIOBaHKE, YIKCIIEPUMEHT U ApYyTHe);

OBJIAJICHUE YHUBEpCAIbHBIMHU y4eOHBIMU JNEeUCTBUSAMH (mo3HaBaTEILHBIMH,
KOMMYHUKATUBHBIMU, PETYJISITUBHBIMH), BAXHBIMH JIJIs1 TIOBBITIICHUST 3 ()EKTUBHOCTH OCBOCHUS
colepX)aHusi ydeOHOTO TmpeaMera, (QOPMUPOBAHUS KOMIIETEHIIUHA, a TaKXke MPOEKTHO-
HCCIIEIOBATENHCKOM IeATEeHbHOCTH 00yUaloIUXCs B Kypce XUMUHU;

CIIOCOOHOCTH MX UCTIIONB30BaTh B YUEOHOM, MO3HABATEIHLHON U COLMATBHON MPAKTHKE.

ITo3HaBaTebHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHcTBUA

ba3oBble Jornueckne aeicTBUs:

YMEHHUSI MCIIOIb30BaTh IIPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHMM:
paCKpBIBaTI) CMBICJI XHUMHYCCKUX HOHS[TI/II\/II (BI)I,ZIGJ'ISITI) nux CyHIGCTBeHHI)Ie HpI/ISHaKI/I,
YCTaHABIIMBATh B3aUMOCBSI3b C APYTUMHU MOHSATHIMM); aHAJIU3UPOBATh, CPABHUBATH, 0000IIATH,
BBIOMpATh OCHOBAaHUS JJs KIacCU(UKAIMM ¥ CUCTEMATHU3allMH XHUMHUYECKHUX BEIIECTB U
XUMHUYECKHX pEeaKlUi; YCTaHABIMBATh MPUYUHHO-CIECICTBEHHBIC CBSI3M MEXIy OOBEKTaMu
U3YYEHHUSI; CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTHBHBIC, EIyKTHBHBIE, 110 aHAJOTUN);
npegmaran, KpI/ITepI/II/I N BBIABJIATH 06m1/1e SaKOHOMepHOCTI/I nu HpOTI/IBOpe'-II/IH B 1/13yqaeMHx
MpoLEeccax U SIBJICHUSX; IPOBOJUTH BBIBOJBI U 3aKIIIOYEHUS; YMEHUS MPUMEHATH B IPOLECCE
MO3HAHUS TMOHATHS (TPEIMETHBIE U METalpeJAMETHbIE), CUMBOJIMYECKHUE (3HAKOBBIC) MOJEIH,
chonbsyeMme B XHWMHUH, HpeO6paSOBBIBaTI) MOJICIIBHBIC Hpe}ICTaBHeHI/IH — XI/IMI/I‘-IGCKI/II\/'I 3HAK
(cUMBOJI BJIEMEHTa), XUMHUYecKass popMyJia U ypaBHEHHE XMMHUECKON peakuu — Mpu pelIeHun



y4eOHBIX 3a/a4; C yYeTOM JTHUX MOJIEIbHBIX MPEACTaBICHUI XapaKTepu30BaTh H3ydyaeMmble
XUMHUYECKHE BEIIECTBA U XUMUUYECKHUE PEaAKIINH.
ba3zoBbie wuccienoBare/bCKue AelCTBUSA (MeTOAbI HAYYHOI0 IO3HAHUS BeUIeCTB M
sIBJIEHHH):

YMEHHS IPUMEHSTh METO/Ibl HAYUYHOTO MO3HAHUS BEUIECTB U SIBJICHUN HA SMIIUPUYECKOM U
TEOPETUYECKOM YPOBHSX B Yy4YeOHOW T[O3HABATEIhbHOW H TMPOEKTHO-UCCIECIOBATEIIHCKON
JIeSATEeIbHOCTH;

YMEHHS MCIIOJIb30BaTh IMOCTABICHHBIE BOMPOCHl B KAY€CTBE MHCTPYMEHTa IO3HAHUSA U
CaMOCTOSITENIbHO CTAaBUTh BOIPOCHI, aHAIM3UPOBATh (HAKThI, BBIABIATH U (POPMYIHMPOBATH
npo0iieMy, ONPEeNSITh Ledb W 33/1a4l, COOTBETCTBYIOIINE PEIICHUI0 MPOOJIEMbI; TpeiaraTh
OMHCATEIBHYIO WM OOBSCHUTEIBHYIO THUIOTE3Y U OCYIIECTBIATH €€ IMPOBEPKY; YMEHUS
MIPOBOAMUTH U3MEPEHUS HEOOXOIUMBIX ITapaMeTPOB, BEIUMCIICHUS, MOACIUPOBAHNE, HAOIIOICHUS
U DKCIEPUMEHTHI (pealbHble M MBICIEHHBIC), CAMOCTOSTENBHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopMyIpoBaTh 0000IIEHUS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEIACHHOTO OIBITA, UCCIICIOBAHUS,
COCTaBJISITh OTYET O MPOJIETaHHON padoTe;

PaGora ¢ undopmanmeii:

YMEHHSI OPUEHTHPOBATHCSI B PA3IMYHBIX UCTOYHHKAX MH(pOpManuu (HayYHO-TIOMYIIsIpHas
JUTepaTypa XHMHYECKOTO COJCp)KaHWS, CIpaBOYHBIC mocobus, pecypcsl HWHTepHETa);
aHaJIM3UpOBaTh  WHGMOpPMAIMIO U  KPUTUYECKH  OILEHHMBATh €€  JIOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTh, OTOMPATh M MHTEPIPETUPOBATH UH(DOPMALIHIO, 3HAUUMYIO ISl PELICHUS
y4eOHOM 3a/layl; YMEHHUs MPUMEHSATh pa3jMYHble METOAbI M (OPMYIUPOBATH 3aMpOChl MpPU
MOKMCKE U 0TOOpe MH(pOPMAITUHN, HEOOXOAMMON ISl BEITIOJTHEHHS YIeOHBIX 3371a9; UCTIOIb30BaTh
WH()OPMAIIMOHHO KOMMYHHKATUBHBIC TEXHOJOTUM U PA3IUYHBIE TIIOMCKOBBIE CHCTEMBI;
CaMOCTOSITENIbHO BBIOMpATh ONTUMATbHYIO (hopMy TmpencTaBieHUuss HHPOPMAIUU (CXEMBI,
rpaduku, auarpaMMsbl, TaOJIUIbI, PUCYHKH U Apyrue GOpMbl); YMEHHUS UCIOIb30BaTh HAYUYHBIN
S3BIK B KaYECTBE CPEICTBA padOTHl C XUMHUECKOM MH(OpMaIIUEii; TPUMEHATh MEKIIPEAMETHBIC
(pusnueckue U MaTeMaTHYECKUE) 3HAKW U CUMBOJIBI, (POpMYIIbI, a00peBHATYPbI, HOMEHKIIATYPY,
HCIIONIb30BATh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISITHOCTH.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

1) ymenus oO1ieHus (MMCbMEHHOM U YCTHONM KOMMYHUKAIIUN):

NPECTaBIIATh IOJyYEHHBIE PE3yJbTaThl MO3HABATEIbHOM JEATENIBHOCTH B YCTHBIX U
INUCbMEHHBIX TEKCTax; IyOJUYHO BBICTYNATh C Mpe3eHTalueil pe3ysbTaTOB BbIMOIHEHUS
XUMHYECKOT0 IKCIEPUMEHTa (MCCIe10BaTeNbCKOM J1ab0paTOpHON WM MPAKTHUECKOH paboThl,
y4eOHOT0 TPOEeKTa); B X0J€ Auayiora U (WiM) AUCKYCCHHU 3a/JaBaTh BOIPOCHI MO 0OCYKIaeMOn
TE€Me U BbICKa3bIBaTh HJEH, (POPMYIHMPOBATH CBOM NPEIJIOKEHHS OTHOCHTEIHHO BBITOJHEHUS
IIPEJI0KEHHON 3a/1auH.

2) yMeHHusl y4eOHOro COTpyAHMYECTBA (TPyNIIOBasi KOMMYHUKALINSA):

y4acTBOBaTh B TPYNMOBBIX (popmax pabOThI: TUIAHUPOBATH OPraHU3AIMIO COBMECTHOM
paboThl, ONPENENATh CBOIO POJb, PACHPEACTATh 33Jaud MEXIy WICHAMU TPYIIbI; BBHIIOIHITDH
CBOIO 4acTh pabOThI, KOOPIMHUPOBATH CBOU JEHCTBUS C ACHCTBUSIMMU JPYTHX YIEHOB KOMAaHJIBI,
ONpeAeNaTh KPUTEPHUH IO OLIEHKE KadecTBa BBIMOJIHEHHON paboThl; pemiath BO3HUKAIOILIUE
npo0sieMbl Ha OCHOBE yueTa OOHIMX HMHTEPECOB M COTJIacOBAaHHWS TMO3MIMM, y4acTBOBaTh B
00CyX/1eHuH, 0OMEHEe MHEHHUSIMU, «MO3TOBOM IITypMe» U IpYTUX (popMax B3aUMOAEHCTBHSL.



PeryassiTuBHble yHHBepPcaJbHbIe YUeOHbIE 1elCTBHS

OBJIaI[GHI/Ie YHUBCPCAIbHBIMU y‘-IGGHBIMI/I PEryJIATHBHBIMU I[ef/’ICTBI/ISIMI/I BKJIFOYACT
pa3BUTHE CAaMOOPTaHU3AINH, CAMOKOHTPOJIS, CAMOKOPPEKIIUH, B TOM YHCIIE:

YMEHHs pelIaTh ydeOHBIE W HCCIICAOBATENbCKUE 33Jadl: CaMOCTOATEIHFHO BBIOMPATH
croco0 pemieHus yuyeOHOW 3amaud (CpaBHHBATh HECKOJBKO BAPHAHTOB PEIICHUS, BHIOWPAThH
Han0oJee MOIXOAAIINHI C yYETOM CaMOCTOSTEIBHO BBIICTICHHBIX KPUTEPHUEB), ITITAHUPOBATH CBOIO
paboTy mpH pelmeHHH y4eOHOW WM HCCIIEAOBATENbCKOW 3a/7auyd; HA OCHOBE ITOJyYCHHBIX
pe3ynbTaToB (OPMYIUPOBATH OOOOLICHUS M BBIBOBI, MPOTHO3HPOBATH BO3MOXKHOE pa3BUTHE
IPOIIECCOB; AHAIM3UPOBATH PE3YJIbTAThl: COOTHOCUTH CBOM JICHCTBUS C IJIAHUPYEMBIMHU
pe3yJbTaTaMH, OCYIIECTBIATH CaMOKOHTPOJb  JIEATENIBHOCTH; KOPPEKTUPOBAaTH  CBOIO
JIeATEILHOCTh HAa OCHOBE CAaMOAHAJIN3a  CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ysbTaThl OCBOEHHS NPOrpaMMbl 110 XMMHHM OCHOBHOIO OOILEro
00pa3oBaHus Ha YIIyOJICHHOM YPOBHE MMEIOT OOIIee COJEepKaTebHOE SAPO C MPEIMETHBIMH
pe3ynbTaTaMu 0a30BOTO YPOBHSI, COTJIACOBAHBI MEXAY COOOH, YTO IMO3BOJISET PEaTH30BBIBATDH
yrayOJIeHHOE HW3ydeHHE KaKk B paMKax OTJACIBHBIX KJIACCOB, TaK W B paMKax peallu3aluu
WHAMBUAYAIbHBIX 00pa30BaTENIbHbIX TPAEKTOPHU, B TOM 4YHCJIE€ MCHOJb3ysl CETEBOE
B3aUMO/IeHCTBUE opranu3anuu. [1o 3aBepieHnn peann3aniy IporpaMMbl YTIIyOJIeHHOTO YPOBHS
00ydYarouIuecs: CMOTYT JIeTaJbHee OCBOUTh MaTepHai, OBIAJETh PACIINPEHHBIM KPYTOM ITOHATHH
¥ METOZIOB, PELIATh 3a/1aui 00JIee BBICOKOTO YPOBHS CIOKHOCTH.

[IpeameTHBIE pe3yJbTAaThl BKJIIOYAIOT: OCBOCHHE OOYYAIOIMIMMHCS HAyYHBIX 3HAHUH,
YMEHUH U crnocoOOoB AEHCTBHM, crenu(UUecKux i MpeaIMETHON 00sacTh « XUMHSDY; OCHOBBI
HAYYHOT'O MBIIIJICHUS; BUJIbI J€SITEIBHOCTH IO MOJyYEHHIO HOBOT'O 3HAHUS, €T0 HHTEPIIPETaIUH,
npeo6pa30BaHm0 U NPUMCHCHUIO B PAa3JIMYHBIX y‘-I€6HBIX N PCAJIbHBIX XN3HCHHBIX YCJIOBUAX;
o0ecreunBarOT BO3MOYKHOCTD YCIEIIHOT0 00YUYEeHHsI Ha CIIEIyIOIIEM YpOBHE 00pa30oBaHMUsL.

K koHity oOyuenuss ¢ 8 knaacce y oOydwaromierocss OyayT cOpMHpPOBaHBI ClEIyIOIIHE
NPEMETHBIC PE3yJIbTAaThl U3yUCHHSI XMMUHU Ha yIITyOJCHHBIM YPOBHE:

PAacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IOHATHH: aTOM, MOJEKYJA, XUMUYECKHUU
JJIEMEHT, METAIlJ, HEMETalll, a/uIOTPOIHs, IPOCTOE BEILECTBO, CIOKHOE BEILIECTBO, CMECH
(omHOpO/HAS M HEOJHOPO/IHAs ), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsi M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEHIECTBA, MOJIb, MOJSPHAs Macca, MaccoBas IO XUMHUYECKOTO JJIEMEHTa B
COETMHEHUH, MOJIIPHBI 00BbEM, OTHOCUTEIIbHAS MJIOTHOCTh I'a30B, OKCHUJI, KUCIOTa, OCHOBAaHUE,
COJIb, aM(OTEPHBIH OKCHJ, aM(OTEPHbIH THJIPOKCHA, XUMHUYECKas peakius, Kiaccudukanus
peaKIMii: peakluu COeTUHEHUS, PEaKIUH PAa3JIOKEHHsI, PeaKLMU 3aMEelIeHUs], peakui oOMeHa,
9K30- U HJIOTEPMUYECKHE PEAKINH; TeIUI0BOM 3(h(HEKT peakiuu; Sapo aToMa, SJIeKTPOHHBIHN cI0i
aToMa, aToMHas opOuTaigb, pajuyC aromMa, XUMHUYECKas CBs3b, MOJSpPHAs U HENOJsIpHas
KOBAJICHTHAsl CBA3b, MOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOpP, MAacCOBasl JOJs BEIIECTBA
(IpolieHTHAs KOHIEHTpAallksi) B PacTBOpE, MOJSpPHAs KOHIEHTpallMs BELIeCTBA B PAacTBOPE;
AJIEKTPOOTPULIATENIBHOCTD, CTENEHb OKUCIEHUS, OKUCIUTEIN U BOCCTAHOBUTEIHU, OKUCIICHUE U
BOCCTaHOBJIEHHUE, OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, METO]] JIEKTPOHHOTO OasaHca;



WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX OHATHI U IPUMEHSATH 3TH MOHSITHS
IIPY OIIMCAHMU BELIECTB U UX MPEBPAILECHU;

UCIIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JISi COCTABJICHUS (POPMYII BELIECTB M YPaBHEHUI
XUMUYECKUX PEaKLUN;

ONpeeNATh BaJCHTHOCTb AaTOMOB OJJIEMEHTOB B OWHApHBIX COEIUHEHHSX, CTENEHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIEKHOCTh BELIECTB K ONPEACICHHOMY
KJIACCY COEAMHEHHMN 1O Qopmyiam, BUIbl XUMHUYECKOW CBSI3M (KOBAJICHTHOW W HWOHHOW) B
HEOPraHWYECKUX COCTUHECHUSIX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUsT MacChl BEIIECTB, IIOCTOSHCTBA COCTAaBa,
[Tepuonnueckoro 3akona JI. 1. MenneneeBa, aroOMHO-MOJIEKYJISIPHOM T€OpUH, 3aKOHA ABOTaIpo
U €ro CIEICTBUM, IPEACTABIEHUH O HAy4YHbIX METOJax IIO3HaHMsS, B TOM 4HCIE
SKCHEPUMEHTAIBHBIX M TEOPETUYECKUX METOJaX HCCIEAOBaHUS BEUIECTB M H3Y4YEHUs
XUMUYECKUX PEaKLUi;

JEMOHCTPUPOBaTh IOHMMAHUE [EPUOJUYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKHX
AJIEMEHTOB OT UX MOJ0XeHus B [lepuoanueckoit cucreme:

OIHCHIBATh U XapaKTepH30BaTh TabIn4yHyt0 hopmy [lepuonnyeckoil CUCTEMBI XUMUYECKIX
3JIEMEHTOB: pa3INuaTh MOHITHS «TJIaBHAs MoArpymnmna (A-rpymnma)» u «mnodounast noarpymmna (b-
rpynmna)», «Majble Nepuoib» U «O0JIbLINE IEPHUOIbI»;

COOTHOCUTh O0O3HaueHus, KOTopele uMeroTcss B Tabiuue «llepuoanueckas cucrema
XUMUYECKHX 371eMeHTOB [l. 1. MennaeneeBay», ¢ UMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps/l s/ipa, 00IIee YUCIIO0 JIEKTPOHOB U pacIipe/ie]IeHHe UX Mo
AIIEKTPOHHBIM CJIOSIM);

OOBSCHATH CBS3b MMOJIOKEHUS djeMeHTa B [lepuoanydeckoil cucteme C pacnpeeieHuemM
3JIEKTPOHOB 110 SHEPreTUUYECKUM YPOBHSM, IMOAYPOBHAM U OpOUTAIISIM aTOMOB MEPBBIX YETHIPEX
NIEPHUOJIOB;

KJIaCCU(UIIUPOBAaTh XMMHMUYECKHUE 3JIEMEHThI, HEOPraHMYECKHE BEIEeCTBA, XMMHUYECKUE
peakuuu (1o YMCy U COCTAaBY YUYacTBYIOIIMX B pEaKLMU BELIECTB, MO TEILIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (ONMUCHIBATh) (PU3MUECKUE U XUMUYECKHE CBOWCTBA MPOCTHIX U CI0XKHBIX
BEIIIECTB: KHUCIOpPOJa, BOAOPOJA, BOABI, OOIIME XMMHUYECKHE CBOICTBa OKCHUJIOB, KHUCIOT,
OCHOBAaHUM M CoOJiel, TEeHETHYECKyl CBS3b MEXJIy HUMH, TMOATBEpXKAas IpUMEpamMHu
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHI;

ONMCHIBATh POJb KHUCIOPOJA, BOAOPOAA M BOABI B INPHUPOAHBIX INPOLECCAX, B MKUBBIX
OpraHM3Max, WX @PHUMEHEHHUE B PAa3JIMYHbIX OTPACISIX IPOMBIIUIEHHOCTH, BO3MOKHOE
HCIIOJIb30BaHNE B COBPEMEHHBIX TEXHOJIOTHSAX;

OOBSACHATHP M TMPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HMX COCTaBa W
CTPOEHMS, BO3MOXXHOCTH IIPOTEKAHUSI XMMUUYECKUX NTPEBPAILIEHUI B Pa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB, MOJSPHYIO
Maccy CMECH, MOJIbBHYIO JIOJII0 XMMHUYECKOIO 3JIEMEHTa B COEAMHEHHH, MAacCOBYIO JIOJIO
XUMHYECKOT0 3JIEMEHTA 10 (opMyJie COeAUHEHHs], HaXOAUTh MPOCTEeHIIy0 (opMyIly BellecTBa
[0 MAacCOBBIM WJIM MOJBHBIM JOJSM 3JEMEHTOB, MAacCOBYIO JOJI0 BELIECTBA B PacTBOPE,
MOJIIPHYIO KOHIIEHTPALMIO BEIIECTBA B PACTBOPE, NPOBOAUTH pacdeTbl IO YpPaBHEHUAM
XUMHYECKON PEAKLINN;

IPUMEHSTh OCHOBHBIE OIEpalli MbBICIUTEIBHOW JESTeIbHOCTH — aHalIu3 M CHUHTE3,
CpaBHEHHe, 0000ILIeHHe, CHCTeMaTH3alMilo, KJIacCU(UKalWIO, BbISBIEHHE MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JUIsl U3yUYEHUSI CBOMCTB BELIECTB U XUMUUYECKUX PEAKIINN, ECTECTBEHHO-



Hay4yHbIE METO/Abl IIO3HAHUSA — HAOJIOJACHHUE, U3MEPEHHUE, MOJAEIUPOBAHHUE, HKCIHEPUMEHT
(peaJIbHBIN ¥ MBICJIEHHBIN) — JIJIs1 OCBOEHMSI Y4EOHOT'0 COAEpKAHMS;

PaCKpBIBATh CYIIHOCTH MPOLIECCOB OKUCICHUS U BOCCTAHOBJICHHUS, COCTABIIATH YPaBHEHUS
IPOCTBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUHN (METOJOM 3JIEKTPOHHOI 0 OanaHca);

YCTAQHaBJIMBATh CBSI3U MEXAY PpEaJbHO HAOJIOJAaEMbIMM XUMMUYECKHUMH SBICHUSMHU U
IpoIecCaMH, MPOUCXOAAIIMMH B MaKpO- ¥ MHUKPOMHpPE, OOBSCHATh HMPUUYMHBI MHOTO0Opa3us
BEIIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHUSIMU APYTUX YUEOHBIX MPEIMETOB;

coOutro1aTh IpaBuIa 0€30MacHOM paboThI B J1AOOPATOPUH IIPU UCIIOIB30BAHUN XUMUYECKON
nocyznel U 00OpYJIOBaHUS, a TakXKe IpaBUja OOpallleHHs C BELIeCTBAMH B COOTBETCTBHU C
MHCTPYKLIUSAMHU BBITOJIHEHHS JJAOOPATOPHBIX ONBITOB M MPAKTHYECKUX PabOT IO MOIYYECHUIO U
coOMpaHuio ra3000pa3HbIX BEHIECTB (BOXOPOJA M KHCIOPOZA), IPUTOTOBICHHUIO PAaCTBOPOB C
OIpeIelIEHHON MacCOBOM 10J1el paCTBOPEHHOT'O BEILIECTBA, PEILICHHUIO SKCIIEPUMEHTANIbHBIX 3a/1a4
1o TeMe «OCHOBHBIE KJIACCHl HEOPraHUYECKUX COCAMHEHUID;

JIeMOHCTPHPOBATH BIIA/ICHUE OCHOBAMU XHMHUYECKON TPAaMOTHOCTH, BKJIIOUYAIOIIEH YMEHUS
0e30macHOro OoOpamieHusi ¢ BEHIECTBAMH, HCIIOJIB3YEMBIMH B TOBCEAHEBHOM JKM3HHU, a TaKXKe
3HaHHE [TPABUJI MOBEICHUS B LIEJSIX COEPEXEHUS 3J0POBbs U OKPYIKAIOIIEH Cpe/ibl.

K koHity oOyuenust ¢ 9 krnacce y oOydaromierocss OyayT cHOpPMHpPOBAHBI CIEIYIOIIHE
IIpEIMETHBIE PE3YJIbTAThl U3YUEHUSI XUMHUU HA YTIIyOJIEHHBIM YPOBHE:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TOHSATHI: XUMHYECKHH JIIEMEHT, aToM,
MOJIEKyJa, UOH, KaTUOH, aHUOH, 3JEKTPOOTPUIATEILHOCTh, CTEIEHb OKUCICHUS, XUMHUYECKas
peaxiusi, TeroBoi 3 ekt peaknu, MoJib, MOJIIPHBIN 00BEM, pacTBOp;

AIIEKTPOJIUTHI, HEDJEKTPOIUTHI, AIEKTPOJIUTUYECKAs TUCCOLMAIUS, PEaKUUU HOHHOTO
oOMeHa, THJIpONM3 coyiel, oOpaTMMble M  HEOoOpaTUMblE pPEaKUUH, OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU, OKUCIHMTENIb, BOCCTAHOBUTEIb, OKHCIEHHE M BOCCTAHOBIICHUE,
AIIEKTPOJIN3, aAJIOTponus, amM(pOTEepHOCTb, XHMMHMUECKas CBA3b (KOBaJE€HTHAas, WOHHasi,
MeTaJIJINYecKasi), MEXMOJEKYJIIpHble B3aUMOJCHCTBUS (BOJOpOJHAasi CBA3b, cuUibl Ban-nep-
Baanbca), KOMIIJIEKCHBIE COSAMHEHHMSI, KPUCTAJUNIMYECKUE PEIIeTKH (MPUMUTHUBHAS KyOudeckas,
00BEMHO-IIEHTPUPOBAHHAS KyOWuecKas, TpaHELEeHTpPHUpOBaHHAs KyOudeckas, TeKcaroHalbHas
IUIOTHOYNIAKOBaHHAs ), KOPPO3Us METAJIOB, CIUIABbI; CKOPOCTh XMMUYECKOW peaklluy, KaTajaus,
XUMHYECKOE PAaBHOBECHUE, AIIEMEHThHI XUMHUUECKON TEPMOIMHAMUKHY KaK OJIHOM U3 TEOPETHUECKUX
ocHoB xumuuy; I1JIK;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MTOHATUHN U IPUMEHSTh 3TH TOHATHUS
TIPU OTMCAHHH BEIIECTB M MX MPEBPAIICHUI;

HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JUIsl COCTaBIEHUS (hOpMYIT BEIIECTB U YpaBHEHUN
XUMUYECKUX PEaKLUid;

ONpPENIENATh BAJIGHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB B COCIMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K OINpEAENIEHHOMY KJacCy COEIWHEHUU Mo
dbopmynaM, BHIBI XUMHUYECKOHW CBs3U (KOBAJICHTHOW, WOHHOW, METAJUIMYECKOW) B
HEOPraHMYECKUX COCTUHEHUSX, 3aps]l HOHA IO XUMUYECKOH (hopMyIie, XapaKTep CpeIbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COEAMHEHHH, TUN KPUCTAJUIMYECKOM pEIIeTKH KOHKPETHOIO
BEIIECTBA;

packpsiBaTh cMbica [lepuoanmdeckoro 3akona /. 1. MenaeneeBa u 1eMOHCTPUPOBATH €0
MOHUMAaHHUE:



OIKCBIBATH U XapaKTEPH30BaTh TaOIN4HYI0 (popMy [lepnonndeckoii cucTeMbl XUMUYECKUX
AIIEMEHTOB: pa3inyaTh MOHATUSA «A-Tpymmna» U «b-rpymnma», «Manble mepuoab» H «OoJbIIne
HIEPUOJIBI»;

OOBSICHATH CBSI3b IOJIOXKEHUA 3ieMeHTa B Ilepmonuueckoil cucteme ¢ pacnpesneieHueM
3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, MOAYPOBHAM U OpOUTAISIM aTOMOB IEPBBIX YEThIpEX
NIEPUOJIOB;

BBIJICJIATH OOIIMe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U MX COCIMHEHUI
(KMCIIOTHO-OCHOBHBIX Y OKHCIIUTEIIbHO-BOCCTAHOBUTEJIBHBIX CBOMCTB OKCHJIOB U THAPOKCHJIOB) B
npezenax MajblX MEPHOAO0B U IIABHBIX HOATPYII ¢ YYETOM CTPOSHHS UX aTOMOB;

pacKpbIBaTh CMBICI TEOPUM 3JIEKTPOJIMTUYECKOM JTuccoLManuu, 3akoHa l'ecca u ero
CJIEJICTBUH, 3aKOHA JIEHCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH M3MEHEHHUS! CKOPOCTH XMMHUYECKOMN
pEaKLMK, HAIpaBICHUS CMEIIEHUS XMMHUYECKOI'0 PAaBHOBECUS B 3aBUCHMMOCTH OT pa3IMYHbIX
(hakTOpOB;

KJIacCu(UIUPOBATh XMMHYECKHE JJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHYECKUE
peakiuu (TI0 YUCITy U COCTaBY YYacCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PQEKTy, Mo
arperaTHOMy COCTOSIHUIO pEareHTOB, I10 H3MEHEHHIO CTENeHEeH OKUCIEHUS XUMHUYECKUX
3JIEMEHTOB, 110 0OPATUMOCTH, 10 YYaCTUIO KaTaJlu3aTopa);

XapaKTEepU30BaTh (OMUCHIBATH) 00IIME XUMHUYECKUE CBOMCTBA BEUIECTB PA3JIMUHBIX KJIACCOB
HEOPraHUYECKUX COEIUHEHUM, MOATBEp)KAas 3TO ONUCAHHE MPUMEPAMHU MOJEKYJSPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKLINH;

COCTABJIATh YPAaBHEHMSI: JIEKTPOJUTHUYECKOW IUCCOLMALMN KHMCIOT, IIelIo4el U coiiel;
IIOJIHBIE U COKpALICHHbIE YPaBHEHHS peakldii MOHHOTO OOMEHa; peakluid, MOATBEPKIAOIINX
CYILLIECTBOBaHHE F€HETUUECKOM CBSI3U MEX/1y BEIIECTBAMHU PA3JIMYHBIX KJIaCCOB;

pacKpbIBaTh CYLIHOCTH IIPOLIECCOB TUAPOJIN3A COJIEH MOCPEACTBOM COCTABJIEHUSI KPaTKUX
MOHHBIX M MOJIEKYJIIPHBIX YpaBHEHUH peakLui, CyIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii oCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OaaHca ATUX PEaKIHii;

IPeJICKa3bIBATh XapaKTep Cpebl B BOJHBIX PacCTBOpax CoJie;

XapaKkTepu3oBaTh (OMUCHIBaTh) (U3NYECKHE M XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
(kucimopoJ, 030H, rpaduT, anma3, KpeMHuil, 6op, a3zor, ¢ocdop, cepa, xJIop, HATPUHA, KaIUH,
MarHui, KaJblui, alFOMUHUHN, Kele30, Mellb, IUHK, cepedpo) U 00pa30BaHHBIX UMM CIIOKHBIX
BEIIECTB, B TOM YHCJIE UX BOAHBIX PACTBOPOB (aMMHaK, XJIOPOBOAOPOJ, CEPOBOJOPO]I, OKCHIbI
yraepoaa (II, IV), kpemuus (IV), azota (I, II, III, IV, V) u docdopa (III, V), cepsr (IV, VI),
CepHHUCTasA, cepHas, a30THasg, ¢ocdopHas, yronpHas, KpeMHHUEBass KHCIOTBHI, OKCHIbl U
ruapokcuabl MetaiioB [A-IIA-rpynn, amomunus, meau (11), nunka, xenesa (II u I11));

MOSICHATh COCTaB, OTJHEJbHBIE CIOCOOBI TOJMYyYEHUS M CBOICTBA CJIOXHBIX BEIECTB
(KHCTIOpOJCOAepKAIMe KUCIOTHI XJIOpa, a30TUCTast, OOpHasi, YKCyCHas KHCIOTBI U UX COJIH,
ranoreHu sl kpeMuus (IV) u gocdopa (III u V), okcun u ruapoxkcun xpoma (I1I), nepmanranat
KaJIvs;

OIMCHIBATh POJIb BAKHEHIIMX M3Y4YaeMbIX BEIIECTB B MPUPOJIHBIX MpolleccaX, BIUSHUE Ha
KUBBIE OpPraHM3MBbI, MPUMEHEHHE B PA3IMYHBIX OTPACIAX 3KOHOMHKH, HCIOIb30BaHHUE JUIS
CO3/1aHHSI COBPEMEHHBIX MaTEPUAJIOB U TEXHOJIOTHIA;

POBOAMTH pEaKLUHU, MOATBEP)KAAIOIINE KAaueCTBEHHBIM COCTaB Pa3IMYHBIX BEILECTB,
pacro3HaBaTh ONBITHBIM IIYTEM COZEp Kalllhecs B BOJHBIX pacTBOpaX MOHBI: XJIOPHUA-, OpOMHU/I-,
o I-, Cyabdat-, pocdar-, kapOOHAT-, CHIIUKAT-, CYIb(YUT-, CyTbPUI-, HUTPAT- U HUTPUT-UOHBI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUSI, MAarHUs, KaJIbLUS, ATFOMUHUS, JKene3a (2+) u xenesza (3+),
Menu (2+), IMHKa;



OOBSACHATH U MPOTHO3UPOBATH CBOMCTBA BKHEHIIINX N3y4aeMBbIX BEIIECTB B 3aBUCHMOCTH
OT UX COCTaBa U CTPOCHU:, TPUMCHCHUC BCIICCTB B 3aBUCUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTB
MMPOTCKAHUA XUMHUYCCKUX HpCBpaH_[CHI/Iﬁ B PAa3JIMYHBIX YCJIOBHUAX HAa OCHOBC PACCMOTPCHHBIX
3JIEMEHTOB XUMHUYECKON KMHETHKH ¥ TEPMOJMHAMHKH;

BBIYHCIIATE OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMHUYECKOTO JIEMEHTa 10 (popMyJie COeAMHEHHS], MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
MOJIBHYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTAa B COCIMHEHHUH, MOJIIPHYIO KOHIICHTPAIIHUIO BEIECTBA B
pacTBOpe, HAaXOIUTh MPOCTEUIIyI0 (HOPMYITy BEIIECTBAa IO MAacCOBBIM WJIM MOJIBHBIM JOJISIM
9JIEMEHTOB, MIPOBOAMTH PACYETHI MO0 YPABHEHMSM XMMHYECKHX PEaKLHUil C Y4eTOM HEJOCTaTKa
OJTHOTO U3 PEareHTOB, MPAKTUYECKOT0 BBIX0/1a MPOIYKTa, 3HAUYCHHS TEIUIOBOTO 3(dexra peakyu,
OTIpeNIeNIATh COCTaB CMECei;

co0iro1aTh IpaBmiIa 6€301acHON padoTHI B 1a00PATOPHH MTPH UCIOIB30BAaHUN XUMUYECKON
noCyJpl ¥ O0OpYAOBaHHUS, a TAaKKe IMPaBWiIa OOpAIlCHHUs C BEHIECTBAMU B COOTBETCTBHHU C
HHCTPYKIUAMHA BBIITOJTHCHUA J1a60paT0prlx OIIBITOB U MPAKTHYCCKUX pa60T IO IMOJIYUYCHHUIO U
coOupaHMIO Ta3000pa3HbIX BELIECTB (aMMHaka UM YIJEKUCIOro ra3a) U PELIEHUI0
9KCIIEPUMEHTAIBHBIX 3a]a4 110 TeMaM Kypca, IIPeCTaBIsATh pe3yIbTaThl IKCIIEpUMEHTa B (hopme
BBIBOJIOB, JIOKa3aTeNIbCTB, IPAaQUKOB, TAOIHI] M BBISBISTH SIMINPUUECKHE 3aKOHOMEPHOCTH;

IIPUMCHATH OCHOBHBIC OIICpalun MBICIIMTEIIbHOMN ACATCIIbHOCTH (aHaJII/I3 U CHHTC3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATU3alMIO, BBISIBICHUE MPHYUHHO-CIICACTBEHHBIX CBS3eH) mpH
W3y4YCHUH CBOIMCTB BEIIECTB M XUMHYECKUX PEAKINH, BIIaI€Th €CTECTBEHHO-HAYYHBIMHA METOAaMH
no3HaHuA (HabJIoIeHHe, N3MEPEHHEe, MOICIINPOBAHUE, IKCIIEPUMEHT (PeabHbIA 1 MBICIICHHBIH );

OPUMEHATHh MpaBHja Oe30MacHOr0 OOpalieHusi C BEIIECTBAMH, HCIOIb3yeMBIMU B
MOBCECIHEBHOM JKU3HU, MPaBWJIA TIOBEICHUS B IESIX COSPEKEHUS 370POBbSI U OKPYKAOIIEH
OPUPOJHON cpeabl, MOHMMAaTh Bpea (OHMAacCHOCTh) BO3JEMCTBUS Ha JKUBbIE OPraHU3MbI
OTIpEeIeIEHHBIX BEIIECTB, NOACHATh Ha IPUMeEpax CIOCOObl YMEHbLIEHUS U NMPEIOTBPAILEHUS UX
BPEIHOTO BO3/ICHCTBUS, 3HAYCHUE )KUPOB, OCJIKOB, YTIIEBOJIOB [Tl OPTaHU3Ma YeIOBEKa;

UCTIOJIB30BaTh MOJTyYeHHBIE MPECTaBIeHNs O cdepax npodecCHoHATBHON AeATEIbHOCTH,
CBSI3aHHBIX C HAYKOH M COBPEMEHHBIMH TEXHOJOTMSMH, KaK OCHOBY JUIsl NMPO(eCCHOHAIbHON
OpPHUEHTAIUH U JJI1 OCO3HAHHOTO BEIOOpA XMMHH KaK NMPO(UIBHOTO NMpeIMeTa MPU MPOAOIKEHUN
00y4eHUs1 HAa YPOBHE CPEAHET0 00IIero 0opa3oBaHus;

y4acCTBOBaTh BO BHEYPOUYHOU MPOEKTHO-UCCIIEIOBATEIBCKON AEATEIBbHOCTH XUMUYECKON U
XMUMHKO-3KOJIOTMYECKONH  HANpaBIEHHOCTH, TMPHOOPECTH  OMNBIT MPOBEACHHUS  Y4eOHBIX
UCCIIEIOBAaHUM B YCJIOBUSIX OOpa3oBaTeNbHBIX OPraHM3alUi, a TakkKe OopraHu3alnuil (LEHTPOB)
JIOTIOJTHUTEIIFHOTO 00pa30BaHUs JeTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB U (ungposbie)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. IlepBonayanbHble XUMHYECKHE TIOHATHUS
XuMusg — BakHas 00/1aCcTh
€CTECTBO3HAHUS U
1.1 . 10 2
MPAKTUYECKOU JIeSITEIbHOCTH
JeJ0BeKa
BemectBa 1 xuMuueckue
1.2 28 1
peakiuu
Hroro no pazneny 38
Pasjnen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosznyx. [lonstue o razax. 19 | |
' Kucnopon. Okcuisi
Bonopon. Ilonstue o kucnorax
2.2 8 1
M COMIAX
Bopna. PactBopsl. Ilonstue 06
23 P 18 | |
OCHOBaHHUSIX
OCHOBHBIE KJIaCChI
24 . 16 1 1
HEOPTraHWYECKUX COCTMHCHUI
Hroro no pazneny 61




Pazpnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuiyeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEeAKIIUN

Ilepronnueckuii 3aKOH U
31 Ilepronnueckas cucrema 18
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XHUMHUYECKas CBS3b.
3.2 OKHUCITUTENTBHO- 16 1
BOCCTAHOBUTEJIbHBIC PEAKIIUU
Hroro no pazneny 34
PeszepBHoe Bpemst 3
OBHLIEE KOJIMYECTBO YACOB I10 136 5 6
ITPOI'PAMME




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypeni
Paznein 1. BenmecTBO M XUMHUYecKasi peakuus
11 [loBTOpeHue u yriayOieHue 3HaHUH O 2
' BEILIECTBE
12 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 | |
XUMHUYECKHUX PEaKIIU
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 14 1 )
' XUMHYECKUE peakllui B pacTBOpax
Wroro no pazneny 36
Paspen 2. Hemerasnnbl 1 X COeIMHEHHS
21 OO61mas xapakTepuUCTHKa XUMUYECKUX g 1
' anemeHToB VIIA-rpymmel. ["ajgorenst
OO011ast XapaKTepUCTHKA XUMHUECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 10
COEIMHEHUS
OO011ast XapaKTEepPUCTHKA XUMHUYECKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 12 1
COEIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
24 aneMeHToB IVA-rpynnsl. Yriepon u 13 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro no pazneny 43




Pa3zgen 3. MeTaajabl M HX COeTMHEHUA

3.1 OO01111€e cBOMCTBA METAIIJIOB 10
32 Bakneiiine MeTalibl 1 UX COSIUHEHUS 22 1 2
Hroro no pazneny 32
Pasznen 4. Xumus u okpy:xamomas cpeaa
41 BemiectBa 1 MaTepuaibl B )KM3HU YEJIOBEKa. 5
) OCHOBBI 2KOJIOTHYECKON TPaMOTHOCTH
Hroro no pasneny 5
Paszgen 5. O000menne 3 HaHUH
51 [ToBTOpEHHE M 0000IIICHNE 3HAHUIA 10 )
' OCHOBHBIX Pa3/ieNioB KypcoB 8—9 Ki1accoB
Hroro no pazneny 10
PesepBHoe Bpems 10
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 11




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA30OBATEJLHOM [TIPOT'PAMMBI

8 KJIACC
Kona x
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'O 0011Iero 00pa3oBaHUsA
pe3yJbTara
1 ITo Teme: «IlepBoHaYanbHBbIE XUMHYECKUE TTOHITUS»
pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX IOHSATHIl: aToM, MOJEKyJa,
XUMHYECKUN AJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMEChH
(omHOpOIHAS U HEOJHOPO/HAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIsIpHAsE Macca, KOJMYeCTBO BEIeCTBA, MOJb, MOJISIpHAs Macca,
1.1 MaccoBas J10JII XUMUYECKOT0 AJIEMEHTa B COSIMHEHUU, MOJISIPHBIN 00BEM,
XUMHUYECKasl peakiusi, Kiaccu(ukanus peakiuil: peakiuu COeIUHCHHUS,
peaKIMy Pa3I0KEHUs, PEaKIMH 3aMEIeHUs, peakiuu oOMEHa, 9K30- U
SHJIOTEPMHUUYECKUE PEAKIWH, TEIUIOBOW JPQEKT peakiuu, pacTBOp,
MaccoBasi 10Jis BeulecTBa (MIPOLIEHTHAs! KOHIICHTPAIlHs) B paCTBOPE
12 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHA W
' MIPUMEHSITh 9TH TOHSATHUS TIPU OTMIMCAHUH BEIIECTB U UX MPEBPAIICHUHN
13 UCIIONIb30BAaTh XUMHUYECKYIO CHMBOJMKY [UIsI COCTaBieHHS (HopmMy
' BEIECTB U ypPaBHEHUN XUMHUYECKUX peaKlnui
1.4 PacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHUs MAacChl BEIECTB, MOCTOSHCTBA
’ COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS, 3aKOHAa ABOTaApO
1.5 OTPEIETSATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
L6 KIacCU(UIIUPOBATh XUMHUYECKHE peakuu (10 YHUCIy U COCTaBy
' YYaCTBYIOIINX B PEAKI[MH BEIIECTB, MO TEIIOBOMY 3 (HeKTy)
1.7 BBIYHUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BEIIIECTB
18 BBIUHCIISATh MAcCOBYIO JIONI0 XHMHYECKOro »JJeMeHTa To (opmyre
' COEINHEHNH,
1.9 BBIUHCISTH MACCOBYIO JOJIIO BEMIECTBA B PACTBOPE
L10 MPUMEHSTh E€CTECTBEHHOHAYYHBbIE METOJABl IMO3HAHHUS — HaOIIOJIeHHE,
' U3MEepeHNe, MOIETUPOBAaHUE, SKCIIEPUMEHT (peasIbHbIN U MBICTICHHBIN)
2 [To Teme: «Baxkueiilue mpeCcTaBUTETH HEOPTAHUIECKUX BEIIECTBY
21 pPacKphIBaTh CMBICIT OCHOBHBIX XMMHYECKUX TIOHATHN: OKCHI, KHCJIOTa,
' OCHOBAHHE, COJIb
59 OTpEeAENATh TMPUHAAJCKHOCTh BEIIECTB K OMPEAeNEHHOMY KIIACCy
’ COeIMHEHHH 10 opMyIam
23 KJIaCCU(UIIUPOBATH HEOPTaHUYECKUE BEILIECTBA
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XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB, IOATBEPK/1asi ONUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOUIUX XUMUYECKUX PEAKLIUM

2.5

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4E€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM IIPOTEKaHUS XUMHUYECKHX IIPEBpAlICHUN B
Pa3INYHBIX yCIOBUIX

2.6

2.7

ClIeZIOBaTh ~ NpaBWJaM  IOJIb30BaHUS  XMMHUYECKOH  TOCYyIOH |
1abopaTopHBEIM 00OPYJOBaHHEM, a TakXKe TMpaBuiIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSIMH 110 BBIIIOJHEHHUIO
7a00paTOPHBIX XMMHUYECKHX OIBITOB IO TOJIYYEHUIO U COOMpaHHIO
ra3oo0pa3HbIX BewlecTB (BOAOPOAA W KHUCIOPOJA), HPUTOTOBICHHIO
pPacTBOPOB C ONpEICIEHHON MAacCOBOW JI0JIel pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M TPOBOJWTh  XMMHUYECKHE  JKCIIEPUMEHTBHI 10
pacro3HaBaHHUIO PACTBOPOB MIENIOUEH U KUCIIOT C TOMOIIBIO HHINKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHK U JPYTHE)

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN peaKkIuu

3.1

3.2

I[To Teme: «llepuomnuecknit 3akoH u llepuoguueckas cucrema
xumuueckux oanemeHtoB JI. W. Menneneea. CrtpoeHue aTtoMoB.
Xumuueckasi cBia3b. OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUI)

PaCKpbIBaTb CMBICJI OCHOBHBIX XHUMHUYCCKHUX MMOHSTHM: AApO aroMma,
SHGKTpOHHHﬁ clion aToMa, aToOMHasi 0p6I/ITaJ'IB, paauyc artroma,
XUMHYCCKasd CBA3b, NOJsIpHAA MW HCIOJISIpHAsd KOBAJICHTHAasA CBA3b,
SJICKTPOOTPUIATCIIBHOCTb, NOHHAA CBA3b, HOH, KaTUOH, aHUOH, CTCIICHb
OKHCJICHHUA

KJ'IaCCI/I(I)I/II_II/II)OBaTB XHUMHNUYCCKHUEC SJICMCHTEI
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OMUCHIBATh W XapakTepu3oBaTh TaOIuuHyro ¢opmy [lepuoamueckoit
CHUCTEMBI XMMHYECKHX DJIEMEHTOB: pa3NuyaTh TOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobdounas noarpymnna (b-rpynmna)y, «mansiex»
U «00JIbIINE» TePUOIbI

3.4

packpbiBaTh cMbichn Ilepumoamueckoro 3akona J[.M. Menneneesa:
JACMOHCTPpUPOBAThL ITOHHUMAHUEC HGpHOI[PI'—IGCKOfI 3aBUCUMOCTH CBOMCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJIOKCHUSA B HepnonnquKoﬁ CHUCTEMCE

3.5

COOTHOCHTbH 0003HaUYeHUs1, KOTOpble MMetoTcs B Tabnuie «Ilepuoanyeckas
cucremMa xumuyeckux snemeHToB [[.M. MeHneneeBa» C 4YHCIOBBIMHU
XapaKTePUCTHUKAMU CTPOCHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsa  sApa, oOIlee 4YHCIO DJJIEKTPOHOB U paclpesiesieHHe HX [0
AIIEKTPOHHBIM CIJIOSIM)

3.6

3.7

OnpeACIATh CTCIICHb OKUCIICHUSA 3JIEMCHTOB B 6I/IHapHI)IX COCIUHCHUAX

ONpeaACiIsITb BUJ XUMHUYECKOH CBS3HU (KOBaJ'ICHTHaSI n I/IOHHaH)B
HCOPTaHNUYCCKUX COCIUHCHUAX




9 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJbTarta

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCakuusi»

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IOHSATHH: PpacTBOp,
JJEKTPOJUTBI, HEIEKTPOJIMTBI, JBJIEKTPOJIUTHYECKAs  JUCCOLUALUSA,
peaKiMu HMOHHOTO OOMEHa, KaTaau3arop, XHMHYECKOE paBHOBECHE,
oOpaTtumbie u HeoOpaTUMbIe peakuuu, OKHCIIMUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUH, OKUCIUTEb, BOCCTAHOBUTEIIb, OKUCIEHUE
U BOCCTAHOBJIEHWE, aJUIOTpONHs, aM(POTEepHOCTb, XMMHYECKas CBS3b
(xoBalleHTHAsi, MOHHAs, METaJUIMYecKas), KpHUCTaJUIMYecKas peméTka,
CILJIaBbl, CKOPOCTh XMMUYECKOHN peakuu

1.2

1.3

1.4

I/IJIJIIOCTpI/IpOBaTB B3aMOCBJ3b OCHOBHBIX XHWMHYCCKUX HOH?[TI/II\/JI nu
HpI/IMeHHTI) OTH IIOHATHUS HpI/I OIIMCAaHUU BCILCCTB U UX HpeBpaHICHI/Iﬁ
COCTABJIATh YPAaBHEHUS AJICKTPOJIMTUYECKON JIMCCOIMAIUN  KUCIIOT,
1IeJI0YeH U COJICH, MOJTHBIC M COKPAIIEHHBIC YPABHEHUS PEaKIii HOHHOTO
obMeHa

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX —PEaKIUN
MOCPEACTBOM COCTaBIIECHUS DJIEKTPOHHOTO OanmaHca STUX peaKkiuit

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKON pEeaKIuu

I[Io Temam: «Hemeramnbsl M HX COEOUHEHHS» M «MeTaluibl U HX
COCOUHCHU A

XapaKTepU30BaTh (OMUCHIBATH) OOIIMEe U CHEUPUUECKUE XHUMHYECKUE
CBOMCTBAa TMPOCTBIX M CIOKHBIX BELIECTB, MOATBEPXKJIas OINHUCAHUE
MpUMepamMu MOJIEKYJISIPHBIX W HOHHBIX YpPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUN

2.2

COCTAaBJIATE YPAaBHCHUA peaKuHﬁ, MOATBCPXKAAIOIMUX CYHICCTBOBAHHEC
TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMYHBIX KIIACCOB
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2.4

2.5

MPOTHO3UPOBATh CBOWCTBA BENIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS,
BO3MOXHOCTH TPOTEKAHUS XUMHUYECKUX MPEBPAlICHUA B Pa3IMYHBIX
YCIIOBHSIX

cleoBaTh  MpaBWJIaM  TOJMB30BaHUS  XMMHUYECKOM  TOCyAOH W
1abopaTopHBEIM 00OpPYJOBaHMEM, a TakXKe TMpaBWiIaM oOOpaImieHus c
BCIIECTBAMH B COOTBCTCTBMM C HHCTPYKOHUAMH II0 BBIIIOJHCHUIO
Ha60paTOpHBIX XAMHUYCCKUX OIBITOB IIO IMOJIYYCHUIO U CO6I/IpaHI/IIO
ra3zo000pa3HbIX BEMIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

MPOBOAWTH  PEAKIUHU, MOATBEPKAAIOIINE KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPUI-, OPOMUT,
noaua, kapOoHat, ¢pocdart, CHIHKAT, CyIb(aT, TMAPOKCUIANOHBI, KATHOHBI




AMMOHMUs, HOHBI HM3YUCHHBIX MCTAJJIOB, NPUCYTCTBYIOHNIUC B BOJHBIX
pacTBOpax HCOPraHUYCCKNX BCUICCTB

3.1

ITo Teme: «XuUMHS U OKPYIKaIOILIAs Cpeay

packpbIBaTh CMBICI OCHOBHBIX Xxumuueckux mnouatuii: [IJIK Bemectna;
KOPPO3Hs METAIIIOB

3.2

NPUMEHSTh OCHOBHBIC ONEPAIMU MBICIUTEIBHOM JCATEILHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OO0OOIICHHE, CHCTEMAaTU3alUI0, BBISBICHHC
MPUYMHHO-CJICICTBEHHBIX CBSI3¢d — JUIsl U3YYCHHS CBOWCTB BEIIECTB H
XUMHUYECKHX PEAKIMi; €CTeCTBEHHOHAYYHBIC METOIbl IO3HAHUS —
HaOJII0JICHUE, U3MEPEHHE, MOJCIIMPOBAHHUE, SKCIICPUMEHT (peanbHbId H
MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMeHT coIepPKAHUSA

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

1.1

1.2

[Ipenmer xumuu. Poib XMMUUM B )KU3HU YeJIOBEKAa. XUMHUS B CUCTEME HayK. Tena u
BelecTBa. Gu3nueckue CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSIHUE BEILIECTB

[Tonsarue o MCTOAAaX IIO3HAHHMA B XHMMHUH. YucTele BelecTBa M CMECH. CriocoObl
pasaciICHus cMmecent

1.3

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3IeMEHThl. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
[IpocTbie U cioXKHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

1.5

1.6

XuMuueckas Q)opMyna. BayienTHOCTE aTOMOB XMMHMYECKHX DJIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCHICCTB. OrnocurensHasg aTroMHas Macca. OTHOCHUTEIIbHAS
MOJICKYJIIpHAas Macca. MaccoBas I0JIsi XUMHYECKOI'0 3JIEMEHTA B COCTUHCHHUH

KomnyectBo BemectBa. Moib. MosipHas Macca. B3auMocCBs3b KOJUYECTBA, MACCHI
U YHUCJa CTPYKTYPHBIX €IUHUI] BeliecTBa. Pacuérel mo dopMmynaMm XHUMHUYECKUX
COCIMHEHUN

Dduznueckrue U XUMHUUYECKUE SIBJICHUSA. XUMUUECKas peaKuusg 1 eé IIPpU3HAKU. 3aKoH
COXpPAaHCHUA  MACChbl  BCHICCTB. XHUMHYECKHUE YpaBHCHHA. Knaccmbmcaum[
XUMHUYCCKHUX peaKuHﬁ (COGI[I/IHCHI/IH, Pa3JI0KCHUA, 3aMCIUICHUA, O6MeHa)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKON MOCYJIOM, C IMpaBUIaMHU
paboThl B TabopaTopun ¥ MpruéMamMu 00paIieHus ¢ J1abopaTopHbIM 000PYI0BAHUEM,
U3yuYeHHe U onucaHue (GpU3nuecKux CBOMCTB 00pa3ll0B HEOPraHMUECKUX BEIIECTB,
HaOmoieHue ¢u3nueckux (TUIaBIeHUE BOCKA, TasHHE JIbJa, pAaCTUPAHHUE caxapa B
CTYIIKe, KHUIEHHE M KOHJACHCAIUs BOAbI) M XHMHYECKUX (TOpEHUE CBEYH,
MPOKaMBaHUE MEIHON MPOBOJIOKU, B3aMMOJCHCTBHE MeNla C KUCIOTOW) sSIBICHUM,
HAOJIIOJIEHUe W ONHMCAaHME TMPU3HAKOB MPOTEKAHUS XHUMHUYECKHUX pPEaKIUil
(paznoxeHue caxapa, B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapwus,
pasznoxxerne ruapokcuaa Mmenu(ll) mpm HarpeBaHum, B3aUMOJECHCTBHE JKele3a C
pactBopoM conu meau(Il), uzyuenue cmocoboB pazaeneHus: cMecei (C MOMOIIBIO
Maruurta, (QUIbTPOBAaHUE, BBINApUBAHUE, JUCTWIUIALUSA, XpomaTorpadus),
IPOBE/IEHUE OYHMCTKHU MOBAPEHHOM COJM, HAOJIOJCHHWE U ONMCaHHWE Pe3yJbTaTOB
IIPOBEJEHUS OMbITa, WUIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/IaHUE
MoJieJIe MOJIEKY (IIapOCTEPIKHEBBIX )

2.1

Baxneiimune npeacTaBuTENN HEOPIraHMYECKUX BEIIECTB

Bozayx — cmech razoB. CocTas Bo3ayxa. Kuciaopo — aj1eMeHT U IPOCTOE BEIECTBO.
Haxoxnenue kucinopojaa B npupojie, Gru3nueckrue i XMuMU4YecKre CBOMCTBA (peakuu
ropenusi). Okcunsl. Ilpumenenune kuciaopoga. CrnocoObl MOMy4YEeHUsT KHCIOPOAA B




nabopaTopuu U TpOMBIIIEHHOCTH. KpyroBopot kuciopoaa B mpupoje. O30H —
aJUTOTpOITHas MoAM(UKAIMA KUCIOPOaa

2.2
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TennoBoil >PPeKT XUMUUECKON peaku, TEPMOXUMUYECKUE YPAaBHEHHS, 9K30- U
OHAOTEPMUYECKUE peakuuy. TOIuMBO: yrojib M METaH. 3arps3HEHHE BO3/yXa,
yCHUIIEHHE TTApHUKOBOTO 3(pdeKTa, pa3pyinieHue 030HOBOTO CIIOs

Bomopon — snmeMeHT u mpocToe BemniecTBO. HaxokneHwe Bogopoaa B MPHUPOJIE,
bu3HYEeCKHe M XUMUYECKUE CBOMCTBA, IPUMEHEHHE, CITOCOOBI mojrydeHust. KucimoTet
U CONU

Monsipablii 00BEM razoB. PacuéTel o XUMHUYECKUM YpaBHEHHSIM

2.5

®dusnueckue cBorcTBa BoAbl. Boga kak pactsopurens. PactBopsl. Hacklennsie u
HEHACBIIICHHbIE pacTBOPBL. PacTBopuMOCTh BewiecTB B Boje. MaccoBas 10
BELIECTBA B pacTBOpe. XUMHUYECKUE CBOKCTBA BO/bl. OcHOBaHUs. Posib pacTBOpOB B
IPUpPOLE MU B JKU3HM ueioBeka. KpyroBopor Boabl B Npupoje. 3arpsi3HEHue
IpUPOAHBIX BoA. OXpaHa ¥ 0YMCTKA IPUPOIHBIX BOL

2.6

Knaccudukanus Heopranmueckux coeamneHuid. Oxcuapl.  Knaccuduxarms
OKCHJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HeconeoOpasyromue. Homenknarypa oxcuzpoB. ®Pusznueckue U XHMUYECKHE
cBoiicTBa okcuoB. [lonydyeHne okcuaoB

2.7

2.8

2.9

OcHoBanus. Knaccudukainus oCHOBaHMM: MIENOYN U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiiarypa ocHoBanuii. PU3HYECKHUE U XMMHYECKHE CBOMCTBA OCHOBAHUM.
ITomy4yenue ocHOBaHUI

Kucnotel. Knaccuduxamuss xucnor. Homenknatypa kuciaor. Dusudeckue Hu
XUMHUYECKHE CBOMCTBAa KHCIOT. Pan axktuBHoctu MetajuioB H.H. bekerosa.
[Tonyuenune kucior

Comu. HomeHnknatypa coisieli. ®Puznuecknue M XHUMHUYECKHE CBOMICTBa COJIEH.
ITonyyenue conen

2.10

2.11

I'enermueckas cBsI3b MEXKAY KilaCCaMU HCOPraHUICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUH IKCIEPUMEHT: KaueCTBEHHOE OMpeieNieHue COAepKaHusl KUCIopoa B
BO3/yXe, OyuyeHue, COOMpaHue, paclo3HaBaHue U U3yYeHHe CBOMCTB KUCIOPO/a,
HaOJI0/ICHUE B3aUMOJICHCTBUSI BEIIECTB C KUCIOPOJOM U yCIIOBUSI BO3SHUKHOBEHMSI
U IpeKpalleHusi ropeHust (moxapa), O3HaKOMJIEHHE ¢ oOpa3laMu OKCHUIOB U
OTIMCaHUE X CBOMCTB, MOJIyYeHHUE, COOMpaHNe, pacliO3HABaHNE U U3YUEHUE CBOWCTB
Bojiopoja (TopeHue), B3aumojieicTere Bogopoaa ¢ okcuaom meau(Il) (Bo3moxkHO
HCTIONIb30BaHNE BUICOMATEPHATIOB), HAOMIOICHHE 00Pa3IlOB BEIIECTB KOJTHUYECTBOM
1 Mosb, wucClIeqOBaHME OCOOCHHOCTEH pAaCTBOPEHUS BEIIECTB C Pa3IMYHOMN
pPacTBOPUMOCTBIO, TMPUTOTOBIIEHHE PACTBOPOB C OMPEACNEHHON MaccOBOHM momeit
pacTBOPEHHOTO BEHIECTBa, B3aMMOJCHCTBHE BOJBI C MeTaulaMHu (HaTpueM U
KaJibleM) (BO3MOXKHO  HMCIIOJIb30BAaHWE  BHUACOMATEPHAJIOB),  OMpeJeIcHUE
pPacTBOPOB KUCJIOT U IIEN0YeH ¢ TOMOIIbIO HHAUKATOPOB, HCCiel0BaHUE 00pa3IoB
HEOPTraHWYECKHUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIO/IEHUE U3MEHEHHUS OKPACKH
WHMKATOPOB B PAaCTBOPAxX KHUCIOT W MIEJIOYCH, H3yUeHUE B3aMMOJICHCTBHS OKCHIA
menu(Il) ¢ pacTBopoM CcepHOW KHUCIOTBI, KHUCIOT C MeETaulaMH, peaKIui




HEWUTpanu3aluu, IOJYyYEeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO
MeTajuia APyruM U3 pacTBOpa COJIM, PEIICHHE YKCIIEPUMEHTANIBHBIX 33J1a4 110 TeMe
«Baxxnenme Kiacchl HEOPraHUYECKUX COEAUHECHUIN

IIepnoanueckuit 3axkoH u [lepuoanyeckas cucteMa XMMUYECKUX 3J1eMeHTOB J[. M.
MenneneeBa. CtpoeHue aToMOB. XUMHUuecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

3.1

3.2
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3.5

ITepBble MONBITKU KJIACCU(PHUKALMKA XUMHUYECKUX 31eMeHTOB. [loHsATHE O rpymnmax
CXOAHBIX AJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METAJUIbI, TaJIOIEHBI,
UHEpPTHBIE Ta3bl). OIJIEMEHTHI, KOTOpble O00pa3yloT amMQpOTEpHbIE OKCHUABI U
TUAPOKCUBI

Ilepuonnueckuii 3akoH. Ilepuoguueckass cucrema XUMHUYECKUX ajieMeHToB J[.U.
MenneneeBa. KopoTkonepuonnas u jummHHONEpruoaHas ¢opmbl [lepuoaudeckoit
cucrteMbl xuMmuueckux onemeHtoB .M. Menneneesa. llepuoasl u rpynmsl.
®u3nUecKuil CMBICI TOPSIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI JIEMEHTA

Crpoenue aromoB. CocraB atoMHbIX sifep. M3orombl. Onektponbsl. CtpoeHue
JJIEKTPOHHBIX  00OJI0YeK aToMoB mMepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
Ilepuonnueckoit cucrembl J[.MI. MenpaeneeBa. XapakKTEpUCTUKA XHUMHUYECKOTO
AJIEMEHTA MO ero noyoxenuto B [lepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH U3MEHEHHUsl pajuyca aTOMOB XHMHYECKUX  3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO rpynmam M rnepuoaam. 3HaueHHe
[lepunonnueckoro 3akona u [lepuoanueckoil CUCTEMBbI XMMUYECKUX AJIEMEHTOB ISt
pa3BUTHUS Hayku U pakTuku. .M. MenzaeneeB — yu4€HbI U TpaXJaHUH

XyUMHu4ecKas CBA3b. KoBanenThas (HOHHpHaﬂ u HCHOJ'ISIpHaH) CBA3b.
3HeKTpOOTpI/IHaTeJ'IBHOCTB XUMHYECKHUX 2EMEHTOB. loHHAas CBI3b

3.6

3.7

Crenenb okucieHus. OKUCIHTEILHO-BOCCTAHOBHUTCILHEBIE pCaKknuu. Hpoueccm
OKHCJICHUS B BOCCTaHOBJICHU. OKHCIIUTENN U BOCCTAHOBUTEIIN

XUMHUUECKUH 3KCIIEPUMEHT: U3y4eHHEe 00pa3I0B BEIIECTB METANIOB U HEMETAIIJIOB,
B3aMMOJEICTBHE TMIPOKCH/IA IIMHKA C PACTBOPAMHU KUCIIOT U IIEJI0YEH, TPOBEIEHUE
ONbBITOB,  WUIIOCTPUPYIOIIMX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHne, peakliuy pa3iokKeHHsl, COeTMHEHU )

9 KITIACC

Kon
1

1.1

IIpoBepsieMblii 3J1EMEHT COACPKAHUS
BemectBo 1 xumnueckas peakuus. [Toropenue

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XUMUYECKUX dieMeHTOB JI.U.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTHU B HM3MEHEHHM CBOWCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAINS, KATbLUUS U UX COCIUHEHUHN
B COOTBETCTBHHU C MTOJIOKEHUEM JIEMEHTOB B [leprnoandeckol cucteMe u CTpOCHHEM
HMX aTOMOB




1.2

1.3

1.4

1.5

CrpoeHue BelecTBa: BUbl XUMUYECKOU CBSI3U. TUIIBI KPUCTAUNINYECKUX PELIETOK,
3aBHUCHMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKM U BUAA
XUMHYecKol cBs3u. Kiaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BEILECTB
(MexnyHapoJHasi M TpUBUANIbHAs). XMMUYECKHE CBOMCTBA BEIECTB, OTHOCAIIUXCS
K pa3JM4YHBIM KJacCaM HEOPraHWYECKUX COCIMHEHUN, TIEHETHYeCKas CB3b
HEOPraHUYECKHUX BEILECTB

Knaccupukanus XMMUYECKUX peakUui MO pasjInYHbIM NpU3HAKaM (110 YHUCIy U
COCTaBy YYacTBYIOIIMX B peaklUM BEUIECTB, MO TemioBoMy 3ddekry, Mo
U3MEHEHMIO CTETEHEH OKUCIIEHUS XUMHUYECKUX 3JIEMEHTOB, 110 0OpaTMMOCTH, I10
YYacTHIO KaTajlu3aTopa). JK30- U SHAOTEPMHUECKUE PEaKLUH, TEPMOXUMUYECKHE
ypaBHeHus. [IoHATHE O CKOPOCTH XUMHUYECKOU peaKkLuu

Ilonstne 00 06paTI/IMbIX n H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IlonsiTue o
TOMOI'CHHBIX WM I'CTCPOICHHBLIX PCAKIUAX. IlonssTHE O XUMHYECKOM PaBHOBCCHHU.
CDaKTOpr, BIIMAIOOIUEC Ha CKOPOCTH XHUMHYECKOM pC€akKliu W IIO0JIOKCHHUC
XUMHUYCCKOI'O paBHOBCCHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pC€aKkuunu, 3JI€KTp0HHLII>i OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOM pCaKIuu. CocraBnenne ypaBHCHI/Iﬁ
OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ C HCIIOJIB30BaAHUEM METOAA
QJICKTPOHHOI'O OanaHca

1.6

1.7

Teopust 3JIEKTPOIUTUUECKONW JUCCOLMALMU. OJIEKTPOIUTHl U  HEIIEKTPOJIUTHI.
Karvonsl, aHnonsl. MexaHu3M AuMcCOLMAlMM BELIECTB C Pa3IMYHbIMU BUIAMU
xuMudeckoi cBs3u. CreneHp auccouuanyu. CuibHbIE M Cla0ble 3JEKTPOJIUTHI.
Peakiiun noHHOro oOMeHa. YCIOBHS NPOTEKAaHUS pPEaKUuil HOHHOro OOMeHa,
IIOJIHBIE M COKpAIlEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBoMCTBa KHUCIOT,
OCHOBAHHUU U coJiell B CBETe MPECTAaBICHUN 00 3JIEKTPOIUTHYECKOM TUCCOIUAlINN.
KauecTBenHnbie peakunu Ha MOHBI. [loHsATHE O THAPOIU3E CoJEit

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJENSIMU KPUCTAJUIMYECKHX
PEIETOK HEOPraHMUECKUX BEIIECTB — METAIJIOB M HEMETAJUIOB (rpaduTa U anmasa),
CIIO)KHBIX BEIIECTB (XJOpHJa HaTpHs); HMCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XMMHUYECKOM peakluu OT BO3JEHCTBUS Ppa3IMUHBIX (DAKTOPOB; HCCIEIOBAHUE
ANEKTPONPOBOHOCTH PACTBOPOB BEUIECTB, Ipollecca JUCCOLMALUU KHUCIOT,
miesnouei U cosiel (BO3MOXKHO MCIIOJIb30BaHHE BHJIEOMATEPUANIOB); IPOBEICHHE
OTBITOB, WJUTIOCTPUPYIOMIMX MPU3HAKK TMPOTEKaHHUSI peakuil HOHHOro OOMeHa
(oOpa3zoBaHuMe ocanaka, BbIIENIEHHWE Ta3za, oOOpa30BaHHWE BOJBI); OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPHl  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHHe, peaklMU pas3lIoKEHUs, COCIAWHEHHs); paclio3HaBaHHE HEOPTaHUYECKUX
BEIIECTB C IIOMONIBIO  KAYECTBEHHBIX pEaKUuMd Ha HOHBI;  pELICHHe
HKCHEPUMEHTAIbHBIX 3a7a4

Hemeramis! 1 ux COCIUHCHU A

2.1

OO01mas xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTepHBIE
creneHn okucieHus. CTpoeHHe U (QHU3UYECKHE CBOICTBA MPOCTHIX BEIIECTB —
raJioreHoB. XWMHUYECKHE CBOWCTBA Ha MpUMeEpe XJjopa (B3aMMOJEHCTBHE C
MeTaljlaMi, HeMeTajslaMu, Iienodamu). XiopoBojopona. ConsHas KHCIOTa,




XUMUYECKHE CBOWCTBA, IIOJy4eHHE, IIpUMEHEHHe. JlelicTBUe Xiopa H
XJIOPOBOZOPOZA Ha OpPraHU3M 4eJIOBeKa. BaxkHelnue XJI0puabl M UX HaX0XKJIEHUE B
IIpUpOLE

2.2

O6m1as xapakTepucTrka 31eMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (QpU3MUecCKue CBONCTBA MPOCTHIX
BEILECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOJU(PHUKALUKN KHCIOPOAA U CEpPhI.
Xumnueckue cBoiicTa cepbl. CepoBo10OpOI, CTpOEHUE, (PU3NUECKHE U XUMUUECKUE
cBoiicTBa. OKCHJIBI cepbl KaK NPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa,
¢bu3nyeckre u XUMUYECKHEe CBONUCTBA (001Me KaKk IpeAcTaBUTENs Klacca KUCIOT U
cneunpuyeckue). XUMHUYECKUE DPEAKLUH, JIeKAL[MEe B OCHOBE IPOMBIIIJICHHOIO
cocoba mosydeHus: cepHoil Kucinotbl. [Ipumenenwe. Comu CepHON KHCIOTHI,
KaueCTBEHHAs peakius Ha cylbdar-noH. HaxoxmaeHue cepsl U €€ COCIUHEHUN B
pUpoae. XUMHUUYECKOE 3arps3HEHHE OKPY’KAIOLIEH cpeabl COCTUHEHUSIMHU CEpBI
(KHCIOTHBIE JOXIM, 3arpsA3HEHHE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
IPEJOTBPALLICHUS
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2.5

OOmiast xapakTepucTuKa 371eMeHTOB VA-rpymnmbl. OcCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. A30T, paCpOCTPAHEHHE B IPUPOAE, PU3NUECKHE
U XMMUYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHAK, ero (pu3ndecKue
U XHMHYECKHUEC CBOﬁCTBa, MOJIYUYCHHUEC U IIPUMCHCHHC. Conn aMMOHUs, HX
¢usnyeckue M XUMHUYECKUE CBOICTBa, mpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KUCIIOTa, €€ NOoJdy4yeHHe, (PU3MUecCKUe U XUMHYECKue
cBolicTBa (0OLIMe Kak MpeICcTaBUTENsl Kiacca KUCIOT M crheuupuyeckue).
Vcnonp30BaHue HUTPATOB U COJIEH aMMOHUS B KaUeCTBE MUHEPAJIbHBIX yI00pEHUH.
XUMUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH Cpelbl COEIMHEHUSAMU a30Ta (KMCIOTHBIE
TOXKH, 3arpsi3HEHUE BO3/1yXa, TOUBBI U BOJOEMOB)

®ocdop, amnorponHsle Moaudukarmu Qochopa, GU3NUECKHE U XUMHUYECKHE
coiictBa. Oxcun gocdopa(V) u gochopHas kuciaora, GU3NIECKUE U XUMHUUECKUE
CBOMcCTBa, mnosyueHue. Mcnomb3zoBaHue (ocaroB B KadyecTBE MHHEPAIbHBIX
yaoOpeHui

OOmas xapaktepucTtuka 31eMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTENEeHU OKHUCIEHHs. YTIJepoj, aIOTPONHbIE MOIU(PHUKAIIH,
pacrpocTpaHeHHe B MpHUpoJe, GU3NUECKUe U XMMUYECKHE CBOMCTBA. AJCOpOIMs.
KpyroBopor yrinepoma B mpupoje. Okcuisl yriepoja, HMX (U3NYECKHE U
XHUMHAYECKHE CBOMCTBA, IEHCTBHE HA KUBBIE OPTaHNU3MBI, TIOTy4YeHUE U TPUMEHECHHE.
DKoylorudeckue NpoOieMsbl, CBs3aHHbIE ¢ okcuaoM yraepona(lV); rumoresa
I00aTHPHOTO TTOTETUICHHSI KJIMMAaTa; TapHUKOBBIN d(DPeKT. YrompHas KUCIOTa U €€
coid, WX (U3WYECKHEe W XWMHUYECKHE CBOICTBA, IMOJNydeHHE W TPUMEHEHHE.
KayecTBeHHast peakius Ha kapOOHAT-UOHBI. Vcronb3oBaHHe KapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM X03SHCTBE

2.6

[lepBonavabHbIC TOHATHS OO0 OPTraHMYECKHX BEIIECTBAX KaK O COEIUHEHHUSX
yriieposaa (MeTaH, 3TaH, dTHICH, alleTHICH, 3TaHOJ, TJIUIEPUH, YKCYCHasl KUCII0TA).
Hx coctaB u xumnueckoe ctpoenue. [loHsTre 0 OMOIOrMYecKy BaXKHBIX BEIIECTBAX:




KHpax, Oellkax, yIJeBoJaXx — M UX POJIM B JKU3HM deloBeKa. MaTepuaibHOE
€IMHCTBO OPTaHUYECKUX U HEOPIraHUYECKUX COECANHEHNN

2.7

Kpemuuii, ero ¢usnueckne u XUMHYECKHE CBOICTBA, MOJyuYeHHE M NPUMEHEHHUE.
Coenunenus kpeMHus B mpupoze. O0mme npeacraBiueHus o0 okcuae kpemuus(1V)
U KpeMHHEBOH kucnore. CHIMKATBl, UX HCIOJIb30BaHHE B OBITYy, METUIIMHE,
IIPOMBILICHHOCTH. BakHeHIIMe CTPOUTEIbHBIE MaTEpPUANIbl: KEPAMMKa, CTEKIIO,
IleMeHT, OeToH, kene300eroH. [IpoOmembl 0e30macHOTO  WCMOJB30BaHUS
CTPOUTEIBHBIX MATEPUATIOB B TIOBCEHEBHOM KU3HU

2.8

XUMHUYECKUN 3KCIEPUMEHT: H3Y4YeHHE OOpa3loB HEOPraHMUYECKUX BELIECTB,
CBOMCTB COJISIHOM KHCJOTBI; MPOBEJCHUE KAUECTBEHHBIX PEAKIUi HAa XJIOPU/I-MOHBI
1 HAOJIOZCHUE TPU3HAKOB WX MPOTEKAHUS; OIBITHI, OTpakaroniue QU3NUECKUe U
XMMHYECKHE CBOMCTBA TaJIOTEHOB M MX COEIMHEHUN (BO3MOKHO HCHOJB30BaHUE
BUJICOMATEPHAIIOB); O3HaKOMIIEHHE C oOpa3lamMu XJIOpUIOB (TaJIOreHH]IOB);
O3HaKOMIIEHHE ¢ 00pasliaMu cepbl U €€ COeAMHEHUSIMHU (BO3MOXHO HUCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); HaOJIO/IEHUE Mpollecca OOyTIMBaHUS caxapa MoJ| JeHCTBHEM
KOHUEHTPUPOBAHHOM CEPHOW  KHUCJIOTBI; M3YYEHHE XUMHYECKHX CBOWCTB
pa30aBIeHHON CepHON KUCIOTHI, IPOBEJCHNE KAaUeCTBEHHOM peakiui Ha Cyibdar-
MOH M HaONIOACHHE MpHU3HAKa €€ IMPOTEKaHUs; O3HAKOMJIEHHE ¢ (PU3MUECKUMHU
cBOWcTBaMH a30Ta, (ochopa m uX coeauHEHHH (BO3MOXKHO HCIOIB30BAHUE
BUJICOMATEPHANIOB), 00pazliaMu a30THBIX U (PochHOpHBIX yAOOpEeHUi; modydeHue,
coOupaHue, pacro3HaBaHHE U W3Y4YCHHE CBOWCTB aMMHaKa; MPOBEACHUE
KaueCTBEHHBIX peakKlnii Ha HOH aMMOHHUS U (ocdaT-uoH U U3yueHHE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJCWCTBHE KOHIICHTPUPOBAHHOW a30THOW KHUCJIOTHI C MEIBIO
(BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPHAJIOB); U3y4EHHE MoJesen
KPUCTAJUTMYECKUX PEIIETOK anMmasa, rpadurta, (QyuiepeHa; O3HAKOMIICHHE C
MPOIIECCOM  aICOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM H
YCTPOICTBOM IMpOTHBOra3a; MOJyuyeHUe, cOOMpaHue, paclio3HaBaHUE M H3yYEHUE
CBOMCTB YIJIEKUCIIOTO ra3a; MpOBEJCHNE KAaYeCTBEHHBIX peakuuil Ha kapOoHaT- U
CIWJIMKAT-UOHBl W W3yYeHHE TMPHU3HAKOB MX TMPOTEKAHMS, O3HAKOMIICHHE C
MPOIYKIEH CUTMKATHOW MPOMBIIIJIEHHOCTH; PELICHHE SKCIIEPUMEHTAIBHBIX 33/1a4
o TeMe «BakHelime HeMeTalIbl U UX COSAMHEHUSD)

3.1

3.2

3.3

Mertamisl 1 uX COCIMHCHUA

OOmiast XxapakTepUCTUKAa XUMHUYECKUX 3JEMEHTOB — METAJUIOB Ha OCHOBAaHUM MX
nosnioxkeHus B [lepuonnueckoit cucremMe xumuueckux anemenToB 1.1, Menneneesa
U cTpoeHus aToMoB. CTpoeHHe MeTajuioB. MeTayunueckas CBA3b U METaJLIn4ecKast
KPUCTAJUIMYECKAs PEMIETKA. DIEKTPOXUMHUUYECKUH Pl HAIIPSKEHUN METaJJIOB

dusnyeckue M XUMHUYECKHE CBOHCTBa MeTaymioB. OOmme crnocoObl MOMydeHus
MeTtaisioB. [loHATHE O KOPPO3UM METaIOB, OCHOBHBIE CIOCOOBI 3alIUTBI UX OT
koppo3uu. CraBel (CTanb, YyryH, MIOPATIOMUHUN, OpOH3a) U WX MPUMEHECHHE B
OBITY ¥ TIPOMBIIINICHHOCTH

H_[CJ'IO‘{HBIC METAJJIbl: IIOJIOXKCHHUE B HepHOHquCKOﬁ CHUCTEME XHMMHYCCKHX
9JICMCHTOB Z[I/I MCHI[CJ'ICCBB.; CTPOCHUC HUX aATOMOB; HAXOXIACHHUC B HPUPOAC.




du3nyeckue U XUMMHYECKHE CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKcuasl U
TMJIPOKCUABI HaTpus U Kaius. [IpuMeHeHne 1menouHbIX METaJlJIOB U UX COETUHEHUI

3.4

[IlerounO3eMeNnbHBIE METAJUIBI MAarHUM U KaJIbLMIL: 10J0KeHHue B [lepuoanydeckoi
cucreme xumuyeckux dnemeHToB .M. MenpneneeBa; CTpoeHHME HX aTOMOB;
HaxoJieHHe B npupoje. Pusndeckue U XMMUYECKUE CBOMCTBA MarHus U KajbLysl.
Baxneiimue coennHeHus Kanblus (OKCUA, TMAPOKCHU, coM). KECTKOCTh BOJBI U
Croco0bl €€ yCTpaHeHus

3.5

3.6

3.7

AmoMuHui: nonoxenue B Ilepuoanueckoil cucteme xumudeckux 3nemeHTos .M.
MeHeneeBa; CTpOCHUE aTOMa; HAX0XkKACHUE B pupoe. U3sndeckue ¥ XUMUIECKUE
CBOWCTBA aTIOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHAA U TUAPOKCH]IA ATTFOMUHHS

Kenezo: nonoxenue B Ilepuoanueckoil cucreme Xumudeckux saemeHToB /.M.
MeHieneeBa; CTpOCHUE aTOMa; HaX0XKJICHHE B Ipupoie. DU3NYECKHUE U XUMHYECKHE
cBoiicTBa >kene3a. Oxcuawl, ruapokcuasl u conu sxeneza(ll) m xenesa(lll), mx
COCTaB, CBOMCTBA U IOJy4CHUE

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METAJ/UIOB M CILIABOB, UX
(bU3NYECKUMHU CBOMCTBAMU; U3YUYCHUE PE3YIbTATOB KOPPO3HH METAILIOB (BO3MOXKHO
HCIIOJIb30BaHUE BHUACOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJACHCTBHS OKCHA
KalblUsl W HATPUs C BOJOH (BO3MOXHO WCIIOJIb30BAHHUE BHCOMATEPHAIIOR);
HCCJICIOBAaHUE CBOWCTB KECTKOM BOJIBI; MpOIIECcCa TOPEHHUS Keje3a B KUCIOPOJe
(BOBMOXKHO  WCIIOJB30BAaHUE  BHUJCOMATEPHAIIOB);  MPU3HAKOB  IPOTCKAHUS
KAueCTBEHHBIX PEaKIIMiA HA MOHBI (MAarHUsl, KaJIbIIHs, aJTFOMUHUS, [IMHKA, xene3a(1l)
u xenesa(lll), memu(Il); wabmomeHue u oONMUCaHUE MPOILECCOB OKPAIIMBAHUS
IJIAMEHU HMOHAMHU HATpUs, Kaluig M Kaiblus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHAIIOB); HUCCIIEN0BaHNE aM(POTEPHBIX CBOMCTB THIPOKCH A ATFOMUHUS U
THAPOKCHUIA ITUHKA; PElIeHHe SKCIEePUMEHTAIbHBIX 3a/1ad 1o TeMe «Baxueime
METaJUIbl U UX COCTUHEHUS

XUMUs U OKpy’Karolas cpena

4.1

HoBbie maTepuansl 1 TEXHOJIOTHH. BemecTBa u MmaTepraibl B TOBCETHEBHOM KU3HU
yenoBeKa. XUMHS U 3JI0pOBbE. be3onmacHoe NCnoab30BaHUE BEIIECTB U XUMHYECKHUX
peakuuii B 0bITy. [lepBast moMoIs TPH XUMUUECKHX 05KOTaX U OTPABJICHUSIX

4.2
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OCHOBBI 3KOJIOTMYECKON IPaMOTHOCTU. XHMHUYECKOE 3arpsA3HEHHE OKpY Karollen
cpensl ITJAK. Ponp xumuu B pemieHUM SKonoruydeckux mnpoobiem. [Ipupoansie
HUCTOYHUKU YIJIEBOAOPOJOB (Yroiib, MPUPOAHBIN ra3, He(dTh), MPOAYKTHI HX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

XUMHUYECKUH HKCHEPUMEHT: M3ydeHHe oOpas3lioB MaTepuasioB (CTEKJIO, CIUIABbI
METAaJUIOB, TOJIMMEPHBIE MaTepPHAIIbI)




ITPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpeOOBaHUS

1

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOM 00pa3oBaTe/;IbHOM NMPOrpaMMbl
OCHOBHOI0 0011ero o0pa3oBanus Ha ocHoBe PI'OC

[Ipencrapnenue:

1.1

0 TI03HABAEMOCTH SBJICHHH NPUPOABI, MOHUMAHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XUMHYECKOW HAayKHM KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOleld KyJIbTyphl M IPAKTUYECKOU
JESITEIbHOCTH  4YEJIOBEKAa B  YCJIOBUSAX COBPEMEHHOIO  OOILECTBa;
IIOHMMAaHHUE MECTa XUMUU CPEIU IPYIMX €CTECTBEHHBIX HAyK

1.2

O HAYYHBIX MCTOAAX IIO3HAHHA, B TOM YHCJIC SKCICPHUMCHTAJIBHBIX H
TCOPCTUICCKHUX METOJaX UCCIICAOBAHN BCIICCTB U U3YUCHHUA XUMHUYCCKUX
peaKHHfI; YMCHHUEC HCIIOJb30BATH MOACIHU JJIA 00BICHECHUS CTPOCHUA
aTOMOB 1 MOJICKYJI

1.3

0 cepax mpodeccHnoHAIBHON NEATENHHOCTH, CBSI3aHHBIX C XUMHUCH H
COBpPCMCHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHBIMHA Ha JOCTUKCHUAX
XUMHUYECKOU HAayKH, 4YTO IIO3BOJIUT O6y‘-IaIOHII/IMC$I paccMaTpruBaTh XUMUIO
Kak cdepy cBoei Oyaymieit mpopecCuoHaIbHON AESITEILHOCTH U CAENATh
OCO3HAHHBII BBIOOP XUMHUH KaK MPOQPUILHOTO MpeAMEeTa MpU Iepexo/ie Ha
YPOBEHb cpeiHero o0miero o0pa3oBaHUs

2.1

Bianenne cucreMoll XUMMYECKUX 3HAHUM M YMEHUE TPUMEHATHh CUCTEMY
XUMHYECKHUX 3HAHUM, KOTOpask BKJIKOYACT:

BAKHEUIIME XHUMHUUYECKHE TMOHATUSA: XUMHYECKUH DJEMEHT, aroM,
MOJIEKYJIa, BEIIECTBO, IMPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOAHAS H
HEOJHOPOJIHASI CMECh, OTHOCUTEJILHBIC aTOMHAsI U MOJIEKYJIIpHAs MacCHhlI,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, OKCHUI,
KHCJIOTA, OCHOBAaHHE, COJb (CpemHssI), XUMUYECKash pPeaKIus, peaKiuu
COCTMHECHMS, PEAKIMU PA3JI0KEHUs, PEaKIUH 3aMEeIIEHUs, PEaKInu
oOMeHa, TeroBoit 3G PeKT peakiuu, IK30- U IHAOTEPMUUECKUE PEAKITIH,
pacTBOp, MaccoBasi 10JIs1 XUMUYECKOTO 3JIEMEHTA B COEJUHEHNHU, MacCOBast
JIOJIsI ¥ TIPOLICHTHAsI KOHIIEHTPAIMs BEIIECTBa B PacTBOpPE, AP0 aToMma,
DIIGKTPOHHBIA CIOM aToMa, aroMHas opOuTanb, paauyc aToma,
BaJICHTHOCTbD, CTCIICHb OKHCJICHUA, XUMHNYCCKad CBs3b,
ANEKTPOOTPHUIIATEIIFHOCTD, MOJSPHAS U HEMOJIIpHAs KOBaJCHTHAsI CBS3b,
HOHHasd CBA3b, MCTAJUIMYCCKas CBA3b, KPUCTAJLUIMYCCKAA pCHIéTKa
(aToMHast, IOHHAS, METAJUTMYECKAs, MOJICKYJIIpHasi ), UOH, KATHOH, aHUOH,
AIEKTPOIUT U HEIJIEKTPOJIUT, JICKTPOTUTHIECKAS JUCCOLUAIIHS, PEAKIINH
MOHHOTO  OOMEHa,  OKHCIMTEIbHO-BOCCTAHOBUTEILHBIE  PEaKIUH,
OKHCIUTCIIb n BOCCTaHOBUTCIIb, OKHCJICHUEC u BOCCTaHOBJICHUC,




ANIEKTPOJIN3, XMMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBIC
peaKkru, CKOPOCTh XMMUYECKOUN peakuuu, katanuzarop, [IJK, koppo3us
METaJIJIOB, CILIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XHMHHU: 33aKOH COXPAaHEHHUS MAaccChl,
nepuoauueckuii 3akon .M. MenpeneeBa, 3aKOH MOCTOSITHCTBA COCTABa,
3aKOH ABOrajipo
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TEOpHUU XHUMHU: ATOMHO-MOJICKYJIApHasa TCOPH, TCOpHUA
3H€KTpOJII/ITI/I‘-IeCKOI>'I Jucconnuanuu

BJ'IaI[CHI/Ie OCHOBaMH XHMHYECKOMN I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

3.1

YMEHHE IPAaBUIBHO UCIOJIb30BaTh N3YUYEHHBIE BELIECTBA U MaTEpHUAIIb (B
TOM YHCJE€ MUHEpaIbHbIE yIOOpPEHHs, METAIbl M CIUIaBbI, MPOIYKTHI
nepepaboTKU  NPUPOJHBIX  HWCTOYHUKOB  YINIEBOAOPOAOB  (yIuid,
MPUPOIHOTO raza, HeTH) B OBITY, CEIBCKOM XO03sIIICTBE, HA MPOU3BOJICTBE
¥ TIOHMMaHWE 3HA4YeHHUsS >KUPOB, OEJIKOB, YIJIEBOJOB MJsi OpraHu3Ma
YeJIOBEKAa; YMEHHUE IMPOTHO3UPOBATH BIIMSHUE BELIECTB U XMMHUUYECKHX
MIPOLIECCOB HA OPraHMU3M YeJIOBEKA M OKPYKAIOLLYI0 IPUPOJHYIO Cpely

3.2

YMCHUC HHTCTPHUPOBATH XUMHUUYCCKUC 3HAHUA CO 3HAHWUAMU OPYTHUX
y‘le6HLIX npeaMEeTOB

3.3

3.4

HAJIMYHME OMBITa pabOTHI ¢ pa3IMYHBIMU MCTOYHHKAMH WH()OPMALUHU IO
XUMUM (HaydyHas W Hay4dHO-IONMyJIsIpHas JMTepaTypa, CJIOBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATb I/IH(l)OpMaI_II/IIO O BCIICCTBAX, MHX
MPEBPAIICHUAX U TPAKTUYICCKOM IPUMCHCHHUU U YMCHHEC UCITIOJIb30BATh eé
AJI pCIICHUA qu6HO-H03HaBaTCHLHBIX 3aga4

Brnanenune ocHOBaMM NMOHATUHMHOIO anmnapara U CUMBOJUYECKOTO S3bIKa
XUMHH JUIsI COCTaBIeHUsI (OPMYIl HEOPTAaHUUYECKUX BEIECTB, YPABHEHUIA
XUMHYECKUX PeaKIuii; ocHoBamMu xuMudeckoit HomeHKIaTypsl (IUPAC u
TPUBHAIBHOIN)

YMeHue OOBSCHATh CBSI3b ITOJOKEHHUS DJECMEHTa B HepHOHquCKOﬁ
CUCTEMC C YUCIOBBIMU XapPAKTCPUCTUKAMU CTPOCHUA aTOMOB XUMUYICCKUX
9JICMCHTOB (COCTaB u 3apdaa  dapa, 06Iuee quCII0 BHCKTpOHOB),
pacnpeaciiCHueM JJICKTPOHOB 110 SHCPIETUYCCKUM YPOBHAM aTOMOB
MEPBLIX TpéX NepruoaO0B, KaJiusd U KaJIbLUA

HpeHCTaBHeHI/IC 0 HCpHOI{H‘-ICCKOfI 3aBHCUMOCTH CBONCTB XMMHYECKHX
9JICMCHTOB (pa;:u/[yc aToMa, C-)HCKTpOOTpI/II_IaTCJIBHOCTB), MMPpOCThIX H
CJIOXKHBIX BCIICCTB OT ITOJIOKCHHUA 3JICMCHTOB B HCpHO,Z[H‘lCCKOfI CHUCTEMC
(B MaJIbIX MEpHUOoAax MU IIaBHBIX Honrpynnax) H DJICKTPOHHOI'O CTPOCHUA
aToMa

YMmenue kinaccuupoBarth:

7.1
7.2

XUMHUYECKHUEC DJICMECHTHI

HCOPTraHN4YCCKUC BCIICCTBA

7.3

XUMHUYCCKUEC pCAKIIUA




YMeHue onpeneiarh:

8.1 BaJICHTHOCTh M CTEIIEHb OKHUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
82 BUJ, XUMHYECKOH CBSI3W M THI KPUCTAUIMYECKOH CTPYKTYpHl B
' COCIUHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb
9 YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKUE CBOMCTRA!
MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJIOPOA, IpaduT, aiMas, KpeMHUM,
9.1 asor, ¢ocdop, cepa, XJI0p, HATPUH, KAJIUNA, MarHui, KaJIbIIUHA, aTFOMAUHHH,
JKeJe30)
CJIOXHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PAcTBOPOB (BOJAA, aMMHUAK,
XJIOPOBOJIOPOA, CEPOBOJIOPOA, OKCHIBI U TUAPOKCUABI MeTamuioB [-ITA
99 rpynmn, amomunus, meau (1), munka, xenesa (II u II), okcuas! yriaepona
' (II u IV), xpemuus (IV), azora u ¢ochopa (III u V), cepsr (IV u VI),
CepHHUCTas, CepHas, a30THCTas, a30THasA, ¢ochopHas, yroipHas,
KpEMHUEBAs KUCIOTA U UX COJIM)
MIPOTHO3UPOBATh U XapaKTEPU30BaTh CBONCTBA BEIIECTB B 3aBUCUMOCTH OT
93 UX COCTaBa M CTPOEHUS, NMPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HX
' CBOICTB, BO3MOXHOCTh MPOTEKAHHUS XUMHYECKHX MpPEBpAlICHUA B
Pa3IMYHBIX yCIOBUSIX
10 YMeHHne COCTaBIsATh MOJIEKYIIPHbIC M MOHHBIE YPAaBHEHUS PEaKIIUii, B TOM
qHcle:
10.1 peaxkiuii HFOHHOro OOMeHa
10.2 OKHCIIMTENBHO-BOCCTAHOBUTEBHBIX PEAKLIMI
103 WUTIOCTPUPYIONINX XHUMHUYECKHE CBOWCTBA M3YYCHHBIX KIIACCOB (TPYIIN)
' HEOPraHUYECKUX BEIIECTB
10.4 MOJATBEPKIAIOIIUX TeHETUYECKYIO B3aUMOCBSI3b MEXKIAY HUMU
11 YMeHue BIYUCIATH (IPOBOJAUTDH PAcUEThI):
111 OTHOCHUTEJIbHYIO MOJICKYJISIPHYIO U MOJISPHYIO MacChl BEIIECTB, MACCOBYIO
' JIOJTE0 XMMHYECKOTO 2JIEMEHTA B COSIMHCHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEeM ra3oB
114 M0 ypaBHEHUSAM XUMHUUYECKUX PEAKIIUN U HAXOAUTh KOJIHMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOIYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJJaMU HAy4HOTO IMO3HaHUs (HaOIoJIeHue, U3MEpEHHe,
121 SKCIIEPUMEHT, MOJICIIMPOBAHNE) TIPU U3YYCHUN BEIIECTB U XUMHUYCCKUX
' SIBIICHUH; yMEeHHE Cc(HOpPMYITHpOBaTH MPOOIIEMY M TPEUIOKHTH IyTH €€
pelreHus
122 0e30macHOi paboThl ¢ XUMUYECKUMH BEIIECTBAMU, XUMHUECKON TTOCYA0MH

U 1ab0paTOpHBIM 000PYAOBaHUEM




12.3

13

npaBuUiIaMy 0e30MacHOro oOpalieHHs ¢ BEIIECTBAMH, UCIOIb3yEMbIMU B
MOBCE/IHEBHON KHU3HU, MpaBWJIaMU IOBEACHHUS B LEISIX COepexeHUs
30pOBbSl M OKpY’KalIlled MPUPOJHOM Cpelpl; MOHMMaHUE Bpeaa
(omacHOCTHM) BO3JICHCTBUS Ha )KUBbIE OPraHU3MbI OIIPEICTIEHHBIX BEIIECTB,
CI0cOO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS

Hanuume MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA W OCYIICCTBJIICHUA
CICAYIOIMHNX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

13.2

U3yYeHHe U OmnMcaHue (U3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C
(U3NUECKUMU M XMUMUYECKUMU SIBICHUSMH;, OTBITHI, WLTIOCTPUPYIOIINE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX PEaKLUi

U3Yy4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

13.3

MOJIYUYCHHEC KUCIIOpOJa U U3YUYCHHUE CT'0 CBOI\/JICTB; IMOJIy4YCHHEC BOJAOpOaa U
HU3YYCHUC CT'0 CBOﬁCTB; IMOJIYYCHHUEC YTJICKHUCJIIOIO I'a3a U HM3YUCHHUC €TI0
CBOﬁCTB; MOJIYUCHHUC aMMHaKa U U3y4YCHHUC €TI0 CBOMCTB

13.4

13.5

13.6

13.7

13.8

14

IIPUTOTOBJICHUE  PACTBOPOB C  ONPEACIIEHHOM MAcCOBOM  JIOJIEH
pacTBOPEHHOTO BEIIECTBA

PUMEHEHHE MHIUKATOPOB (JTakMyca, MeTuiopaHxka u (eHondranenna)
JUTSL OTIPENICIICHUS XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U IIEI0YeH

HCCJICIOBAaHUE U OITMCAHNUE CBOMCTB HCOPTraHNYCCKUX BCUICCTB Pa3JINYHbIX
KJIaCCOB; HU3Y4YCHHC BSaHMOHCﬁCTBI/IH KHCJIOT C MCETaljlaMH, OKCHUAAMH
MCTAJIJIOB, PACTBOPUMBIMH U HCPACTBOPUMBIMU OCHOBAHHUAMMH, COJIAMU;
MOJIYUYCHHUEC HCPACTBOPUMBIX OCHOBaHI/II\/'I; BBITCCHCHHC OAHOIo McETajia
ApyrumM H3 pacTBOpa COJHM; HCCICAOBAHUC aM(l)OTCpHI)IX CBONCTB
TUAPOKCUI0B aITFOMHUHUA 1 HUHKA

pemICHUC HSKCICPUMCHTAJIbHBIX 3aJad I10 TEMaM: «OCHOBHBIE KJIACCHI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); ((3J'IeKTp0J'H/ITI/ILIeCKa}I JAUCCOMan s,
«Baxwneiinne HeMeTalllIbl U UX COCOIUHCHUA, «Baxwneiimyie MeTamisl U
UX COCAUHCHU

XUMUYECKHE SKCHEPUMEHTBI, WIUTIOCTPUPYIOLIME MPU3HAKU MPOTEKAHUS
peaxiuii HOHHOTO OOMeHa; KaYeCTBEHHBIE PEaKIIMU Ha MPUCYTCTBYIOIIHE
B BOJHBIX pPAacTBOpax HOHBI: XJIOpUI-, OpOMHUA-, HOAHI-, CylIbdart-,
docdar-, kapboHAT-, CHUIMKAT-aHUOHBI, THUIPOKCHU-UOHBI, KATHOHBI
aMMOHHUSI, MarHMs, KaJIBIIMS, A TFOMHHHMS, XKene3a (2+) u xkenesa (3+), menu
(2+), nuHKA

YMmeHue:

14.1

MPEJCTaBIsATh  Pe3yJbTaThl  AKCIIEpUMEHTa B  (OpMe  BBIBOJOB,
JI0KA3aTeNbCTB, TIpaQUKOB W TaONUIl M BBISBIATH OSMIHUPUYECKHE
3aKOHOMEPHOCTHU

14.2

YCTAaHABJIMBATh CBS3M MEXJYy peabHO HaOJI0JaeMbIMH XUMHUYECKUMHU
SBJIEHUSIMU U TPOLIECCaMH, MPOUCXOISIIUMU B MaKpo- U MHUKPOMHpE,
O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa
1
1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA
HepBOHa‘laJIBHBIe XHUMHUYCCKUEC ITOHATHUA

Yucrtsie BemecTBa U cMecu. CriocoObl pa3ieneHus cMeceit

1.2

1.3

ATOMBI ¥ MOJIEKyJbl. XuMudeckue dyeMeHTbl. CHMBOJBI XUMHYECKUX
311eMEHTOB. [IpoCThIC U CI0XKHBIE BELIECTBA.

Xumudaeckas (bOpMy.]'Ia. BanenTHOCTh aTOMOB XUMHUYECKUX 3JIeMEHTOB. CTeIeHb
OKHUCICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHICCTB. OrtHocHuTeIbHAs aTOMHAsS Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBas I0JIsI XUMHAYECKOT'0 3JIEMEHTA
B COCIUMHCHHNU

1.5

1.6

KonnuectBo BemectBa. Monb. Monsipuass macca. MonsipHblii 00bEM ra3os.
Bzanmocss3s KOJIMYCCTBA, MACChI K YKUCJIa CTPYKTYPHBIX CAWMHUI] BEIICCTBA

Du3nyecKkue U XMMHUYECKHE SIBICHHA. XMMHUYECKas peakuus U €€ IpU3HAKU.
3aKOH COXPAaHEHMs MacChl BEIECTB. XMMHUYECKHUE YPAaBHEHUS

[Iepnonnueckuit 3akoH u Ileproanueckas cucteMa XUMUIECKUX 1eMeHToB J1.1.
MenpeneeBa. CTpoeHHE aTOMOB

2.1

2.2

23

[Iepnonnueckuit 3akoH. [lepuonnueckas cucreMa XMMU4eCcKkux snemeHTos J1.1.
Menpeneesa. Ilepuoas! u rpynmnsl. U3ndecKnii CMBICT MOPSIAKOBOTO HOMEDA,
HOMEPOB MEPUOJA U TPYMIIbI JIEMEHTA

Crpoenne atomoB. CoctaB aTOMHBIX szep. M3oronsl. Onexktponsl. CTpoeHue
JIEKTPOHHBIX  000JI04eK aToMOB TMepBbIX 20 XUMHMYECKUX DJIEMEHTOB
[Tepnonnueckoii cucremst J1.M1. MeHnneneena

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMUYECKUX JJIEMEHTOB MEPBBIX TPEX
NEepUOJIOB, KalMs, Kalblus (paauyca aTOMOB, 3JEKTPOOTPULATEILHOCTH,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB) U UX COEJTMHEHUH B COOTBETCTBUU
C MOJIOKEHUEM DJIEMEHTOB B [leproanueckoii cucreMe U CTPOEHUEM UX aTOMOB

Crpoenue BemiecTBa

3.1

3.2

Xumudeckass CBs3b. KoBajeHTHass (MOJsipHasT W HEMOJSpHasi)  CBS3b.
DNEeKTPOOTPUIIATETLHOCTh ~ XMUMHYECKHUX  DJIEMEHTOB. HNounass  cBA3b.
Meramnuueckas CBSI3b

Tumpl KpUCTANTUYECKMX pEImETOK (aTOMHas, WOHHAs, MeTaJuInyecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTALIMYECKOM PEIETKU U BUAA
XUMHUYECKON CBI3U

Baxueiiiine OpCACTAaBUTCIIN HCEOPTraHUYCCKUX BCHICCTB. Hemeramnel U ux
coeIUMHEHMS. MeTauibl U UX COSIMHEHUS

4.1

Knaccupukanuss m HOMEHKJIAaTypa HEOPraHMYECKMX COCAMHEHUI: OKCHIOB
(conmeobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u




HecoJieoOpa3yromue; OCHOBaHWH (MIETOYM M HEPACTBOPUMEIC OCHOBAHUS);
KUCJIOT (KHCIIOPOJICOACpKAIIME U  OECKUCIOPOJHbIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

4.3

duznyeckue U XMMHUUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB-HEMETAIUIOB: BOJIOPO/A,
XJIopa, KUCIOPOAa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHUs

Ouznyeckue U XUMHUYECKHE CBOMCTBA MPOCTBHIX BEIIECTB-METAIOB: JIUTHUA,
HATpHUs, Kajaus, MarHUsl U KaJlblIUs, AJIFOMHHHUS, jKele3a. DIeKTPOXUMHUYECKUN
P HANIPSKEHHU METaJIOB

4.4

dusruecKkue U XUMHUYECKHUE CBOMCTBA BOJOPOTHBIX COCTUHCHUN HEMETAILIOB:
XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

4.6

4.7

du3nyeckue U XMMUYECKUE CBOMCTBAa OKCHIOB HeMmeTaiioB: cepsl (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, IV), kpemuus(IV). [lomyuenue
OKCHJIOB HEMETAJIJIOB

Xumuyeckue cBoiicTBa okcunoB: mMetaisioB [IA-IIIA rpynn, uunka, menu(Il) u
xenesa(ll, II). [Tomyyenune okcua0B METAIIOB

XUMUYECKUE CBOMCTBAa OCHOBAaHWU M aM(OTEPHBIX THIPOKCHIOB (Ha MpHMEpe
THAPOKCUIOB  QNIOMHUHHMS, Kene3a, IuHKa). [lodydeHwe oOCHOBaHUN U
amM(OTEepPHBIX THIPOKCUIOB

4.8

OOmre XMMHYECKUE CBOWCTBA KHCIIOT: XJIOPOBOAOPOIHOM, CEPOBOIOPOIHOM,
CEpHUCTOM, CEpHOH, a30THOU, (HOCHOPHOI, KPEMHHUEBOW, yroibHOH. OcoObIe
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM W a30THOM KHCIIOT.
ITosydenune kucior

4.9

4.10

OO6muue xuMHUYecKue cBoicTBa cpeHux coneil. [lomyuenue coneit

[Tonyuyenue, coOupaHue, pacro3HaBaHHE BOJOPOJA, KHUCIOPOJA, aMMHaKa,
YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[Tonyyenne amMmmuaka, CEpHON M a30THOM KHCJIOT B MpOMbIIIIeHHOCTH. O01mue
CIOCOOBI IOTYYEHUSI METAJIIOB

4.12

I'eneTnyeckas CBA3b MCXKAY KJIaCCaMU HEOPTaHUYCCKUX COE€TUHEHUI

XUMUYECKHE pcaKknumn

5.1

52

53

Krnaccudukanus XuMuyecKux peakiuil Mo pa3audHbIM MPU3HAKaM: 10 YHUCTY U
COCTaBy YYacCTBYIOIIMX B peaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexty, mno
W3MEHEHUIO CTETIEHEW OKHUCIICHHUS] XUMUYECKUX 2JIEMEHTOB

TennoBoit 3P PeKkT XuMHUUECKol peakIy, TEPMOXUMUYECKHE YPAaBHEHH. DK30-
U DHIOTEPMUYECKHUE PEAKIIMU. TepMOXUMUYECKUE YPABHEHUS
OKHCIIUTETPHOBOCCTAHOBUTENBHBIE peakii. OKUCIUTENN U BOCCTAHOBUTENH.

Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHHA. BHCKTpOHHBIﬁ Oaranc
OKHCIIMTEILHOBOCCTAHOBUTEIILHOM pCaknuun

54

Teopust 3NEKTPOIUTUYECKON qucconranuu. KaTnoHbl, aHUOHBI. DJIEKTPOJIUTHI U
HEedeKTPouThl. CUIIbHBIC U c1a0bIe AIEKTPOIUTHI. CTENeHb JUCCOHAITIT

5.5

Peakunu nonHOrO OOMEHa. YCIOBHS MPOTEKAaHUS PEaKIMii MOHHOTO OOMeEHa,
MOJIHBIE U COKPAILIEHHBIE HOHHBIC YPABHEHUS PEAKIUN




6.1

6.2

6.3

6.4

XuMHA ¥ OKpYyKarolas cpeaa

BGH_IGCTBa U MaT€puajibl B HOBCCHHGBHOﬁ JKM3HH dejloBeka. besomacHoe
HCIIOJIB30BaHHUC BCIICCTB U XHMHUYCCKUX peaKuHﬁ B J'Ia60paTOpI/II/I n 6BITy.
HepBa;I IIOMOIIb TP XUMHUYCCKUX 0XKOI'aX U OTPABJICHHUAX

XUMHUYECKOEe 3arps3HEHUE OKpyXaroled cpelabl  (KUCIOTHBIE — JOXK[IH,
3arps3HEHUE TTOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MpeaOoTBPAIICHHS
[Ipenenbras nmomyctumass kouueHntparus BemiecTB (I1JIK). Pons xumum B
pEeIIeHUN DKOJIOTHYECKUX TMpoOsieM. YCWiIeHHe MapHUKoBoro sddexra,
paspyIieHre 030HOBOTO CJIOSI

[Tpumenenue cepsl, a3oTa, Gocdopa, yriepoaa, KpeMHUS U MX COCITUHEHUU B
OBITY, MEIUIIMHE, TPOMBIIICHHOCTH W CEIILCKOM Xo3siiicTBe. IlpumeHeHue
METaJJIOB U CIUIaBOB (CTalb, YyryH, OIOPATIOMUHUN, OpoH3a) B OBITY U
MPOMBIIICHHOCTH UX coenuHeHud. [IoHITHE 0 KOPPO3HH METAJIIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3HHU

[TpupoHblE HMCTOYHHWKHU YIJIEBOJOPOAOB (Yroib, NPHUPOIHBIN ra3, HedTh),
MIPOJYKTHI UX MepepaboTku (OEH3UH), UX POIb B OBITY U IPOMBIIUIEHHOCTH

6.5

[lepBoHavasibHbIC TOHATHUS 00 OPraHWYECKUX BEIIECTBAX KaK O COCAMHEHHSIX
yriepona (MeTaH, 9TaH, OSTWJICH, AalleTWICH, 3TaHOJ, TJUILEPUH, YKCyCHas
kucnota). [loHATHe O OMONIOTMYECKH BaXKHBIX BEIECTBAX: JXKHUpaX, OeENKax,
YIJIEBOJAX — M UX POJIM B JKU3HU YEJIOBEKA

7.1

PacuyéTer:

10 (1)OpMy.TIaM XUMHYECKHX COCIMHEHUM

7.2
7.3

Macchl (MacCOBOI) TOJIM PaCTBOPEHHOTO BEIIECTBA B pacTBOpPE

M0 XUMHUYCCKUM YPAaBHCHHUAM
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