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HOACHUTEJIBHASA 3AIIMCKA

IIporpaMma 10 XWUMHM Ha YyPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUA
COCTaBJI€HA HA OCHOBE TPeOOBaHUH K pe3ysibTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTEIbHON MPOTPaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMs, TPEACTABICHHbBIX
B ®I'OC 00O, a Takxe Ha 0cHOBe (enepabHO# pabouel TporpaMMbl BOCTTUTAHUS
M C Yy4éTOM KOHIENIHUM MPenoAaBaHud Y4YeOHOro TMpeaMera «XHUMHS» B
oOpa3zoBaTenbHbIX opranu3anuax Poccutickoi Menepanuu.

IIporpaMma mo xWMHH AAET MPEACTABICHHUE O MLENIAX, OOINEH CTpaTeruu
0o0y4eHHUsA, BOCHNUTAHWA MW PA3BUTHA OOYUYAIOUIUXCA CPEACTBAMU Y4EOHOTO
peaMeTa, YCTaHABJIMBACT 00s13aTeNIbHOE MPEAMETHOE COJICpIKaHHUE,
MpeayCMaTPUBAET PACOPEACIICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHUE TIO
pazaenaM M TeMaM IPOorpamMMbl IO XMMHHM, OMNPEACNISIET KOJIWYECTBEHHBIC H
KaueCTBEHHBIC XapaKTEPUCTUKH COJICpIKaHMUS, PEKOMEHAYEMYIO
MOCJAEIOBATEIbHOCTh  M3YUEHHMS XHMHH C  YYE€TOM  MEKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBs3€H, JIOTMKA  Yy4eOHOro Mpolecca, BO3PACTHBIX
O0COOCHHOCTEM  OOYyYaroIuXxcsA, ONpeAcaseT BO3MOXKHOCTH TMpeaMeTra A
peanuzanmu TpeOOBAHUM K pe3yibTaraM OCBOSHHMS OCHOBHOW 0Opa3oBaTelibHOMU
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0O0pa3oBaHuA, a Takxke TPeOOBaHUH K
pe3yiibTaTaM 00yUeHHUs XMMHUU Ha YPOBHE IieNiei M3yUueHUs MpeIMeTa U OCHOBHBIX
BUJIOB YUe€OHO-MO3HABATEIbHONW JEATEILHOCTA OOYYalOIIErocss MO OCBOSHUIO
y4eOHOTO COACPIKAHUSL.

3HaHWE XUMHH CIY)KAT OCHOBOM Il (OPMHUPOBAHHUS MHPOBO33PCHHS
00y4aroIerocs, ero NpeACTaBICHUA O MATEpPUAIbHOM €JUHCTBE MHUPA, BAKHYIO
poJib UrparoT (OPMHUPYEMBIE XHMHCH TNPEACTABICHHS O B3aUMOIPEBPAICHUAX
SHEPruh U 00 HBOJIOLMHU BEIIECTB B TMPUPOJES, O MYyTIX PEIICHHUsA TI00abHBIX
Mpo0JieM YCTOMYMBOIO Pa3BUTHA YEJIOBEUECTBA — CBHIPHEBOM, SHEPTreTHUYECKOM,
MUIIEBON U SKOJIOTMUECKON O€30MaCHOCTH, MPOOJIEM 3/IPABOOXPAHCHMUS.

N3zyuenue xumun:

COCOOCTBYET  peajv3allid  BO3MOXKHOCTEH i1 CaMOpa3BUTUA U
(bopMupOBaHUA KYJIBTYPHI JIATYHOCTH, €€ 00ITeH 1 PyHKIIMOHANBHON IPaMOTHOCTH;

BHOCHT BKJaJ B (DOPMHPOBAHHE MBIILICHUS M TBOPUYECKHUX CHOCOOHOCTEH
0o0y4Yarolmuxca, HaBBIKOB HMX CaMOCTOSATEIbHONW Y4eOHOH  JNEATENbHOCTH,
SKCIIEPUMEHTAJIbHBIX M MCCIEA0BATEIIBCKUX YMEHHUM, HEOOXOJMMBIX KakKk B
MOBCEAHEBHOM XKU3HU, TaK ¥ B TPO(PECCHOHATHLHOM NEATCTLHOCTH,

3HAKOMHUT CO CHEIU(pUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBHI
LEJOCTHOTO B3IJISAa HA €IMHCTBO MPUPO/bl U UYEJIOBEKA, ABJIAETCS OTBETCTBCHHBIM
sTanoM B (JOPMHUPOBAHUH €CTECTBEHHO--HAYYHOW IPAMOTHOCTH O0YJarOIINXCS,



crocoOCTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAYUYHbIM 3HAHUAM, K TPUPO/JIE, K UEJIOBEKY, BHOCUT CBOM BKJIaJl B AKOJIOTHUECKOE
o0pa3oBaHue 00yYaIOIMINXCS.

JlanHple HampaBjeHUS B OOYUECHWH XHMHH OOECIICUMBAIOTCS CHEIU(UKON
COJCpKaHMs  y4eOHOro  MpEeaMeTa, KOTOPbIM  ABJSETCA  MEJAaroru4ecKu
aJanTUPOBAHHBIM OTPAXKEHUEM 0a30BOM HAYKW XMMHH HA ONPEACIEHHOM 3Tane e
pPa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I11ler0 00pa3oBaHus OPUEHTUPOBAH HA
OCBOCHUE OOYYAIOIIMMHUCS CHCTEMbI TMEPBOHAUYAJbHBIX TMOHATHH XWUMHH, OCHOB
HEOPraHUYECKOH XUMHM W HEKOTOPBIX OTAECIbHBIX 3HAUMMBIX MOHATUH
OPraHUYECKON XUMHUMU.

CrpykTypa coaepskaHusi MPOTrpaMMBbl MO XUMHUU Cc(PopMUpOoBaHa HA OCHOBE
CUCTEMHOro moaxoja Kk €€ usyueHuto. CoaepxaHue CKIAIAbIBACTCA U3 CUCTEMBI
MOHATUNA O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE U CUCTEMbI MMOHATHN O XUMHUUYECKOM
peakimu. O0€ 3TH CHUCTEMBbI CTPYKTYPHO OpPraHW30BaHbl MO MPUHLHUILY
MOCJIEA0BATEIHOTO PA3BUTHUS 3HAHWA HA OCHOBE TEOPETHUYECKUX IMPECTABJICHHUIN
Pa3HOTO YPOBHA:

— aTOMHO--MOJIEKYJIAPHOTO YYEHHUA KAaK OCHOBBI BCETO €CTECTBO3HAHUA,

— Ilepunoanueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU,

— YUEHHUS O CTPOEHUHU aTOMA U XUMHUUECKOU CBA3H;

— TPEACTaBJCHUNH 00 AJIEKTPOJUTHUECKON JUCCOIMALMA BEIIECTB B
pacTBoOpax.

Teopernueckue 3HAHWA PACCMATPUBAIOTCA HA OCHOBE SMIOUPUYECKHU
MOJIYYCHHBIX W OCMBICIICHHBIX (PAaKTOB, PA3BUBAIOTCA TOCICIOBATEIHHO OT OTHOTO
YPOBHSA K IPYTOMY, BHITIOJHSAA (PyHKIIMHM 0OBACHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHMS U BO3MOXKHOCTEN MPAKTHUECKOTO MPUMEHEHHUS U MTOJIYUYEHHUS U3YUaeMbIX
BEILIECTB.

OcBoeHne mporpaMMbl 1O XHUMHH  CIOCOOCTBYET  (hOPMHPOBAHHIO
MPEACTABJIEHASA O XMMUYECKOW COCTABJIAIOLIECH HAYYHONM KapTHUHBI MHUPA B JIOTHUKE
€€ CUCTEMHOMN MPUPO/IbI, ICHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HAHHMIO U METOIaM
MO3HAHUS B Hayke. M3yueHWe XMMHUU MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee HU3YUEHHbIX YueOHbIX npeaMeToB: «Oxkpyxatomuid mupy», «buonorusa. 5-7
Kiacce» U «Ousmka. 7 knace».

[lpy w3yYeHWH XWMHWM TPOUCXOAUT (POPMUPOBAHWE 3HAHWK OCHOB
XUMUUYECKON HayKW Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTUYECKON
JEATEIIbHOCTHU YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3a1a4ua
yaeOHOTO TIpeaMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKAX 3HAHWA —
BOKHEHTTNX (paKTOB, IOHITHIA, 3aKOHOB M TCOPETHUECKHX MOJIOKEHUH, TOCTYTHBIX
0000IIEHNI MHUPOBO33PEHUECKOTO XapaKTepa, S3blka HAyKW, B MPUOOIICHUU K






COJAEPKXAHUME OBYUYEHUSA

8 KUIIACC

IlepBoHauaIbHBIE XUMHYECKHE TTIOHSATHS

[IpeameTr xumun. Pojib XUMHAM B KA3HHM YEJIOBEKA. XUMHUS B CUCTEME HaAyK.
Tena m BemectBa. DHU3MUECKHE CBONCTBA BEIIECTB. ATrperaTHOE COCTOSHHE
BemecTB. [loHsATHE O METOMAaX TO3HAHWUS B XAMHH. UWCTHIE BEIIECTBA W CMECH.
CnocoObl pazaieseHns CMecei.

ATOMBI W MOJICKYJIBI. XHUMHUYECKHE BIeMEHTH. CHMBOJBI XUMHUYECKHAX
aneMeHTOB. [IpocThie U CIIOXKHBIC BEMIeCTBA. ATOMHO-MOJICKYJIIPHOE YUCHHE,

Xumuueckas opmyiia. BameHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcOCTaBa BemecTB. OTHOCHUTEIbHAS aToMHAas Macca. OTHOCHTENbHAS
MOJICKYJIApHas Macca. MaccoBast J0J1 XUMHUYECKOTO 3JIEMEHTA B COCTMHCHHUH.

KonnuecTBo BemectBa. Monbs. MonsipHas macca. B3anmMocCBs3b KOJTMUYECTBA,
MacChl W 4YHCJIa CTPYKTYPHBIX €AWHWI] BemiecTBa. Pacuétel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

Ousnyeckne W XUMHUUCCKUE SBJICHUSA. XUMUUYECKasd PEakiys W €€ MPU3HAKH.
3aK0H COXpAaHEHWA MacChl BEmiecTB. XWMHUUEeCKue ypaBHeHws. Kimaccmdukanms
XUMHUYECKUX PEaKIuil (COSAMHEHUS, PA3JIOKEHHUS, 3aMEIIICHHSI, OOMEHA).

Xumuueckuit IKCnepumMenm:

3HAKOMCTBO C XUMHYECKOH MOCY/I0H, MpaBwyiaMu padoThl B Ja0OpaTOpUU |
npuéMaMu o0pallleHus ¢ JIabopaTOPHbIM O0OPYJOBAHUEM, U3YUEHUE U OMUCAHUE
(m3uUecKkX CBOWCTB OOpa3IOB HEOPTaHWYECKUX BEIIECCTB, HAOMOJACHUE
¢mzudecknx (TUIaBiICHUE BOCKA, TasHWE JIbjJa, PACTUPAHHWE caxapa B CTYTIKE,
KATICHUE W KOHJICHCAIMS BOJbBI) M XHUMHUCCKUX (TOPEHUE CBEUHW, TMPOKAIMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeEJIa C KUCIIOTOW) SIBJICHUH, HAOIIOJCHUE H
ONMMCAHWE TPHU3HAKOB TMPOTCKAHWA XUMUUYECKHX peakiuii (pasjoKeHHWE caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIIOTHI C XJIOPUAOM Oapusi, pa3sioKeHUE THAPOKCHA
menu (1) mpu HarpeBanwm, B3anmoaelcTBHE Kene3a ¢ pactBopom coym mean (1),
H3ydeHHE CIOCOOOB pa3Ae/iCHUs CMECEH: ¢ MOMOIIBI0 MarHuTa, (PriIbTpoBaHUE,
BBITIAPUBAHUE, AUCTHLIAINA, XpoMaTorpadus, MpoBEACHNUE OUNCTKHA TMOBAPESHHON
cofii, HaOIMIOJCHWE W  ONMHCAaHWE  PE3YJIbTATOB  TPOBEICHUA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHCHHSI MAacCChl, CO3/JaHUE MOJIEICH MOJIEKYI
(IIapOCTEPKHEBBIX ).

Baneiimme npeacTaBuTe /M HEOPraHUYECKHX BEIIECTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kuciaopom — sieMEHT u mpocToe
BemecTBOo. Haxoknmenwe kwucenopoma B Tpupojae, (U3MUECKHE W XUMHUYCCKHE
cBoiictBa (peakuuu ropeHus). Oxcuabl. [lpumenenue kucmopona. CrocoObl
MOJIYUCHHST KHCIOpoAa B JabOpaTopuu W MPOMBINUICHHOCTH. Kpyrosopor
Kkuciopoaa B mpupoae. O30H — ajuToTponHaAsA MOAU(pUKAINSA KACIOPOaa.



TemmoBo#t 3¢ekT XUMHUUECKOH peakIuu, TEPMOXUMHUYCCKHE YpPaBHCHHS,
9K30- M JHAOTCPMHUUECKUE peakiuu. TOomiMBO: yroib W METaH. 3arpsA3HEHUE
BO3/IyXa, YCHIICHHE TTapHUKOBOTO 3 eKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bonopon — sneMeHT u nipocToe BeliecTBo. HaxoxkaeHue Bogopo/ia B pupoe,
(przuUecKre 1 XUMUIECKHAE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MOTyueHus. Kucaoter
U COJIH.

MonsipHbiit 00bEM ra3oB. Pacuérel N0 XUMHUECKUM YPABHEHUSIM.

Ouznueckue CcBoiicTBa BOABI. Boma kak pacTBopuTEab. PacTBOpBHI.
HaceolllieHHbIE ¥ HEHACHIIICHHBIE PACTBOPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas 10515 BelllecTBa B paCTBOPE. XUMHUYECKHE CBOMCTBA BOAbI. OCHOBAHHA.
Ponw pacTBOpoB B MpUpOJE M B KU3HM 4YesioBeka. KpyroBopoT BoAbl B MPUPOJE.
3arpsA3HeHue NpupoAHbIX BoJ. OXpaHa U OUKMCTKA MPUPOIHBIX BOJ.

Knaccudukanms neopranmuecknx coemmnenmii. Oxcuapl. Knmaccudukarus
OKCHIOB.  coyicoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIC, aM(OTEepHBIE) W
HeconeoOpazywonme. HomeHnknatypa okcuaoB. DOU3MYECKHE U XUMUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHne OKCUAOB.

OcHoBanmus. Knaccudukanmmss oOCHOBaHWM: MIENOYM W HEPACTBOPHUMBIC
ocHoBaHus. HomeHkmatypa ocHoBaHuil. Du3nueckhe W XUMHYECKHAE CBOWMCTBA
ocHoBaHuil. [lorydeHrne OCHOBaHWH.

Kucnors. Knaccudukanusa kucmor. Homenknarypa kucnor. Gusndeckne u
XUMHUYECKHE CBOMcTBA KHUCIOT. Psan aktuBHocTm MetayuioB H. H. bekerosa.
[Tony4yeHne KucIoT.

Conu. Homenknarypa cojieii. OU3NYECKUE U XUMMHUUYECKUE CBOWCTBA COJIEH.
[Tonyuenune coneil.

['eHeTrueckas CBSI3b MEXKAY KJIACCAMU HEOPraHUUECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KQUueCTBEHHOE OMPEACIICHUE COJEPKaHUSA KUCIOPOAa B BO3JyXe, MOJYUEHHE,
coOMpaHue, paclo3HaBAaHUE M M3YUEHUE CBOMCTB KHUCIOPOJA, HAONIOJEHUE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCJIOBUA BO3HUKHOBECHUS U
MpeKpaIieHus TOpeHus (Tokapa), O3HAKOMJICHHE ¢ 00pa3aMu OKCUIOB M OTIICAHHE
WX CBOMCTB, MOJy4YeHHE, COOMpPAHHUE, PACIO3HABAHUE W W3YUYEHUE CBOWCTB
BOJOpoAa (TopeHue), B3auMoecTere Bogopoaa ¢ okcuaom meau (1) (Bo3moxkHO
HCIOJIb30BAHUE BUACOMATEPHANIOB ), HAOMOAeHIE 00PA3IIOB BEMIECTB KOJIMYECTBOM
1 ™momb, uccienoBaHue OCOOCHHOCTEH pacTBOPEHMS BELIECTB C PA3IMUHOMN
PACTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB € OMPEACITIEHHON MAaCCOBOW IOJEHU
PacTBOPEHHOTO BEIECTBA, B3aWMOJICHCTBHE BOJBI C METAUIaMHA (HATPUEM U
KaJblieM) (BO3MOXKHO HCIIOJIb30BAHWE BUIACOMATEPUAJIOB), HCCIEIOBAHHUE
00pa310B HEOPTraHUUECKUX BEIIECTB PA3IUUHBIX KJIACCOB, HAOIIOACHUE N3MEHEHUA
OKPAaCKH MHJIUKATOPOB B PACTBOPAX KUCJIOT U IIEJI0UCH, U3YUEHHUE B3aUMOICHCTBUSA



okcuaa memu (II) ¢ pacTBOpOM CepHOW KHCIOTHI, KACIOT ¢ METAIAMHU, PEAKITHMA
HEWTpaIu3aluy, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO
METaJUIa APYTAM W3 PACTBOPA COJM, PEUICHUE YKCIIEPUMEHTAIBHBIX 3a4a4 M0 TEME
«BakHeHIIHe KITacChl HEOPraHUYECKUX COCTUHEHUIN.

Iepuoanuecknii 3axkoH u Ilepumommyeckass cucrema XHUMHYECKHX
yiementoB JI. . MenaeneeBa. CtpoeHue aTomMoB. XHUMHYECKasl CBSI3b.
OxkucINTEIbHO-BOCCTAHOBHUTE/IbHbIE PeaKIuU

[lepBbie TOTIBITKH KIACCH(PHUKAIIA XUMWYECKAX 3eMeHTOB. [loHsTHE O
rpynmnax CXOMHBIX OJJIEMEHTOB (IIEJIOUYHBIE M IIETOYHO3EMEIbHBIC METaJUThI,
raJIOTeHbI, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPBIe 00pa3ytoT aM(pOTEPHBIE OKCHIBI
U TUAPOKCUIBI.

[lepnonndeckuii 3akoH. [leppognueckas cucreMa XMMHYECKUX SJIEMEHTOB J1.
U. Menneneesa. Kopotkonepruomnas u jumnHHOTIEproAHAs popmer [leproanueckoi
CUCTeMBbl XHMUYECKUX dieMeHTOB /[[. M. Menneneesa. llepuoapl w rpyniel.
Ou3nuecKuid CMbICIT MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAa U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHbBIX saep. M3otonbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUEeK aToMOB  TepBbiXx 20 XUMHUYECKUX  AJIEMEHTOB
[Tepuoanueckoit cucremsr J[. M. MenneneeBa. XapakTepuCTHKA XHMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuoanueckoi cucreme /1. . Menneneena.

3aKOHOMEPHOCTH H3MEHECHUS pajuyca aTOMOB XHMHYECKUX HJIEMEHTOB,
METALINYECKUX U HEMETAJUNTMUECKUX CBOMWCTB MO rpynmnam 1 nepuoam.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cUCTEMbl XUMUUECKUX
3JIEMEHTOB JJI Pa3BUTHUA Hayku W npakthkd. [[. M. MeHnaeneeB — yuyéHbll U
IpaKIaHVH.

Xumuueckass cBsa3b. KoBajeHTHas (MOjspHAs W HEMOJSAPHAA) CBA3b.
DJIEKTPOOTPULIATEBHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAsI CBA3b.

Crenenb  okucieHua.  OKUCIHUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpouecchl OKUCEHUS U BOCCTAaHOBJIEHUA. OKUCTUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii ykcnepumenm:

U3yueHHe oOpa3lioB BEUIECTB METAUIOB M HEMETA/UIOB, B3aUMOJCHCTBHE
TUAPOKCUAA LHMHKA C PAcTBOPAMM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH
(ropeHne, peakiuy Pa3oKCHUAS, COSAMHCHUS).

Medxcnpeomemnmsie ceasu

Peanuzanus MeXNpeAMETHBIX CBSI3€H MPHU M3YyUYCHHM XUMHUM B 8 Kjacce
OCYILIECTBIISIETCS. 4EPE3 HCMOJb30BAHME KaK OOIIHUX €CTECTBEHHO--HAYYHBIX
MOHATUN, TaK W MOHATHH, SABIAIOMIMXCS CUCTEMHBIMH JJISI OTJCIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOr 0 IHKJIA.



OO6mme ecTeCTBeHHO--HAYUHBIC TIOHATHS. HAYYHBIN (hakT, TUTIOTE3a, TEOPHSI,
3aKOH, aHaJlW3, CHHTE3, KIacCU(pUKAIUA, TEePUOANIHOCTh, HAOIIOICHUE,
AKCHEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJICIIb, BJICHUE.

®du3snka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOMbI,
PaIMOAKTUBHOCTh, MOJIEKYJA, SJICKTPUUECKUNA 3apsj, BELIECTBO, TENO, OOBEM,
arperaTHoOe COCTOSHHWE BEIIEeCTBA, Ta3, (DU3MUECKUE BEIMYUHBI, CIAHUIIGI
U3MEPEHUSA, KOCMOC, IJIAaHETHI, 3BE3/1bI, COMHIIE.

buomorus: porocunTtes, apixanue, dnocdepa.

I'eorpadms: armocdepa, ruapocdepa, MUHEPaNBI, TOPHBIC TTOPOIbI, TIOJIC3HBIC
MCKOMAEMbIE, TOTUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHUYeCKasi peaKius

[lepnonndeckuii 3akoH. [leppognueckas cucreMa XMMHYECKUX SJIEMEHTOB J1.
H. Menneneesa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MCHEHUHM CBOWMCTB
XUMHYECKHUX JIEMEHTOB MEPBBIX TPEX MEPHUOOB, KAJIU, KAJbLMA U X COSTUHEHUH
B COOTBETCTBUM C TIOJIOXKEHUEM »3JeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CtpoeHue BeliecTBa: BHUJABl XUMHUYECKOM CBA3W. THIBI KPUCTAIAYECKHAX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPTAaHWUYECKUX BEIIECTB. XUMHUUYCCKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCSA K Pa3IuyHbIM KJIacCaM HEOPraHUYECKUX
COCAMHEHUM, TEHETUYECKAS CBSI3b HEOPIraHUYECKUX BEIIIECTB.

Knaccudukanms XuMUdeCKAX Peakniid Mo Pa3TuIHBIM MPU3HAKaM (IO YHCITY
U COCTaBy YYaCTBYIONIMX B PEAKIMH BEIIECTB, MO TeruioBoMy 3¢hdexTy, mo
W3MEHECHUIO CTENEHEH OKUCICHUS XUMHUUYECKUX 3JIEMEHTOB, MO OOPAaTUMOCTH, MO
YUaCTHIO KaTajau3aropa). JK30- U SHIOTEPMHUUCCKUE PEAKITUN, TEPMOXUMHUICCKUE
ypaBHEHUS.

ITonstue o ckopocTh xuMHueckor peakiu. [loHsTtue 00 oOpaTUMBIX H
HEOOpPaTUMBIX XMMHUYECKUX peakinusax. [[oHATHE O TOMOIE€HHBIX M TeTEPOTreHHBIX
peaknuax. [lonarue o karammse. [loHATHE 0 XMMHAUYECKOM paBHOBECHH. DAKTOPHI,
BJIMAIOIIME HA CKOPOCTh XMMHMUECKONW PEAKIMU W TMOJ0KEHHUE XUMHUUYECKOTO
PaBHOBECHS.

OKUCIUTENIbHO-BOCCTAHOBUTEBHBIE  PEAKIMU,  AJICKTPOHHBIM  OaJlaHC
OKHUCJTUTEIbHO-BOCCTAHOBUTENBHOM peaKiuu. Cocrasrnienue ypaBHECHUI
OKHUCJIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMH ¢  HWCMIOJIb30BAaHUEM  METOJA
3JIEKTPOHHOTO OaaHca.



Teopust SMEKTPOTUTHICCKON AUCCOITUAITANA. INEKTPOIUTH U HEIJIEKTPOJIATHI,
Katnonsl, anmonsl. MexaHW3M AWCCONMAIIMN BEMIECTB C PAa3IMUHBIMU BUIAMU
XUMHUYECKOH CBs3u. CTeneHs aucconuanuu. CUIbHBIE U CIA0bIe JIEKTPOJIATHI.

Peakrun nonHOTO 0OMEHa. Y CIOBUS MPOTEKAHUA PEAKITUH HOHHOTO 00OMEHa,
MOJIHBIE M COKpAIEHHBIC WOHHBIE ypaBHeHWs peakiuid. CBOWCTBA KHCIIOT,
OCHOBAHUH U COJICH B CBETE MPEACTABICHUMN 00 AJICKTPOIMTAUECKON TUCCOLMAIIIY.
KauectBeHnHbie peakunu Ha HOHBL. [IoHATHE O THAPOIN3E CONEH.

Xumuueckuii ykcnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPUCTALIMYECKAX PEMIETOK HEOPTaHHMUCCKHUX
BCIIECTB — METAIOB W HEeMeTauioB (Tpadmra M anmasa), CIIOKHBIX BEIIECTB
(xJ10pUaa HATPHS ), UCCIIEOBAHIE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKIIHK OT
BO3JICHCTBHSI  PasIMUHBIX  (DaKTOPOB, HCCICAOBAHHUE  AJICKTPOMPOBOTHOCTH
PacTBOPOB BEIIECTB, MPOIIECCA AUCCOMAIAN KACTIOT, MEJI0USH U COJIeH (BO3MOYKHO
WCIIOJIb30BAHUE BHICO MATEPHAJIOB), TPOBEICHHUE OIBITOB, WILIIOCTPUPYIOIIHX
MPU3HAKW TPOTEKAHWA peakiuii HWOoHHOTO oOmeHa (oOpa3oBaHWe OcCajka,
BBIJICJICHUE Ta3a, o0pa30BaHWE BOJbI), OMBITOB, WUTIOCTPUPYIONTUX TPUMEPHI
OKHCJIUTEIIFHO-BOCCTAHOBUTEIIBHBIX PEakiuii (TOPEHUE, PEaKIMH Pa3I0oKCHHS,
COCIMHCHUS), PpACMO3HABAHME  HEOPTraHWYECKWX  BEIMIECTB C  MTOMOIIBIO
KAueCTBECHHBIX PEAKIMii Ha HOHBI, PEIICHUE IKCIIEPUMEHTATBHBIX 3a7a4.

Hemeranisl U ux coemHEHUS

OOmas xapaktepucThka rajgoreHoB. (OcCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CtpoeHne u (U3MUECKUE CBOMCTBA MPOCTHIX
BEIECTB — TAJIOTCHOB. XMMHUYECKHAE CBOMCTBA HA TPUMEPE XJTopa (B3aUMOICHCTBHE
C MeTalylaMHM, HeMeTallaMu, Inenouamu). Xmoposogopon. ConsHas KHCIOTa,
XUMUYECKAE CBOWMCTBA, TMOJydeHWe, mnpuMenenme. Jlelicteue xjopa U
XJIOPOBOJOPO/Ia HA OPTaHM3M YEJIOBEKa. BakHEHIMe XJIOPUABI M KX HAXOXKICHHUE B
pUpoIE.

OO6mas xapakrtepuctuka MeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEepPHBIC CTENEHU OkuciieHus. CTpoeHue W (PU3MUecKue CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U CePhbl. AJUTOTPOITHBIE MOAU(DUKAIINK KHCITIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBA cephl. CepoBomOpoa, crpoeHue, (PU3HUECKHE U
XUMHUYECKHE CBOHCTBA. OKCHIBI CEphl KaK MPEICTABUTENHN KHUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, (pU3NUeCKUe U XUMHYESCKUE CBOMCTBA (00IINE KaK MPEeACTaBUTENS
KJlacca KWCIOT W CHenu(pUUECCKUE). XUMHUECKHE PEaKIUH, JISKAIUE B OCHOBE
MPOMBITINICHHOTO Croco0a TMOMydeHUs] CEpHON KHCIOTHL. [IpumeHenue cepHoit
KucIoThl. COJM CEpHOM KHCIIOTHI, KAYeCTBEHHAs peakims Ha CyJb(ar-uoH.
Haxoxxnmenve cepel M €€ COCNMHCHWN B TPHUPOAE. XUMHUYECKOE 3arpsa3HEHUE
OKPYXAIOMEH Cpenbl COSTUHEHUSMH CEPhl (KUCIOTHBIC JOXKIH, 3arpsA3HEHUE
BO3/TyXa W BOJOEMOB), CITOCOOBI €T0 MPETIOTBPAIICHHUA.



OOmas xapakrtepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEPHBIC CTCTICHH OKWCIACHWA. A30T, pacpOCTPAHCHHUE B TIPUPOJIE,
(mzudeckre 1 XUMHUECKHe CBoMcTBa. KpyroBopoT azora B nmpupoae. AMMHAK, €TO
(rzrUecKre 1 XUMUIECKAE CBOMCTBA, TIOJIydeHrne W ipuMeHeHne. Comr aMMOHMUS,
X (PU3MUECKHUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakims Ha
HOHBI aMMOHUS. A30THasl KHUCIIOTa, €€ TOJMydeHHe, (PM3MUCCKHUE W XUMHUYCCKHE
cBoiicTBa (00OImME Kak TPEACTABUTENS Kiacca KHCIOT U crhenuduyeckne).
Hcnonp3oBanre HUTPATOB W COJICH aMMOHHSI B KAUECTBE MHUHEPAITBHBIX Y0OPEHUHA.
XVAMHAYECKOE 3arpA3HEHUE OKPYIKAIOMIEH CPEIbl COCTMHEHUAMHE a30Ta (KUCIIOTHBIC
JOKH, 3arps3HEHUE BO3Ayxa, MOUBBI W BOA0EMOB). docdop, amioTporHbie
moaudukammu docdopa, ¢usnueckne u xuMmudeckue corictea. Oxenn docdopa
(V) u dochopHas kucimora, PU3NUECKHe W XUMHUYCCKHE CBOWCTBA, TMOJYUCHHE.
Ucnonp3osanmne docdaror B kauecTBe MUHEPATHHBIX yI0OPCHHIA.

OOmas xapakrtepucTtuka 3eMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEPHBIC CTETICHN OKUCIICHHS. Y TJIEPO/I, AJZIOTPOITHBIE MOU(DAKAITIH,
pacnpocTpaHeHue B Ipupoje, Pr3ndeckne U XMMHUUYECKHUE CBONCTBA. AJCOPOITHS.
Kpyrosopor yrnepoma B mpupome. OKcuapl yriepoda, Wx (Qu3HUYECKHE U
XUMUYECKAE CBOWCTBA, [EHCTBME HA JKABBIE OPTraHW3MBI, TOJyUYE€HHUE U
MPUMEHEHHE. DKOJIOTHUCCKUE TPOOSIEMBI, CBS3aHHBIE ¢ OKcHmoM yriepona (IV),
TUMOTE3a TIOOATFHOTO TMOTETUICHUS KiuMara, MapHUKOBBIM 3¢dexT. YrompHas
KHCITOTa W €€ conM, UX (PM3MYECKHUE W XUMHUYECKHAE CBOWCTBA, TMOJYUCHUE H
npumeHenne. KauecTBeHHass peakuuss Ha KapOoHar-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUITUHE, TIPOMBINIIJIEHHOCTH U CEJTHCKOM XO3SHCTBE.

[lepBoHauabHBIE TOHATHA 00 OPTAaHUYECKHAX BEIIESCTBAX KAaK O COSAMHEHUIX
yraepoaa (MeTaH, 3TaH, STUJICH, alleTHICH, STAHOJI, TJIIICPUH, YKCYCHAs KUCIIO0TA).
[IpupoaHbie WCTOYHWUKHA YTJICBOMOPOAOB (Yrojib, TPHPOAHBIA Ta3, HePTh),
MPOAYKTHl WX TepepaboTku (OCH3WH), WX POJb B OBITY W MPOMBINUICHHOCTH.
[TonsiTie 0 OGMONMOTHUECKH BAXKHBIX BEIIECTBAX: JKMUPaX, OeNkax, yriieBogax — v ux
poii B OKM3HW 4UEJIOBeKa. MarepuaabHOE ©IWHCTBO OPTaHWUYECKUX U
HEOPTaHUIECKUX COCTMHECHUH.

Kpemawmii, ero ¢usmueckne W XWMHUECKHE CBOMCTBA, TOJNYUCHHE U
npuMeHeHne. CoeIMHEeHNs KpeMHuUA B mpupoae. OO1ue NpeacTaBIeHust 00 OKCUIe
kpemunsa (IV) u xpemauenoit kucmore. CHIMKATHI, WX MUCIOJBb30BaHUE B OBITY, B
MIPOMBITIVICHHOCTH. BakHe#Imme CTpOWTENbHBIE MaTepHajIbl. KEPaMHKA, CTEKIIO,
IIEMEHT, OeToH, kene300eroH. I[IpoOnembl  0€30MacHOTO  MCIMOJB30BAHUS
CTPOUTENIHHBIX MAaTEPHUATIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii Jkcnepumenm:

HM3yueHHue 00pa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBEICHUE KAUCCTBCHHBIX PEAKITUH Ha XJIOPHUI-MOHBI W HAOMIOACHUE MPU3HAKOB



WX TPOTEKAHWS, OMBITH, OTPaXKAKMUe (PUINIECKAEC W XUMWUYECKHE CBOWCTBA
TaJIOTCHOB W WX COCAMHEHWH (BO3MOXHO HCIOJIb30BAHUE BHICOMATEPHUATIOB),
O3HAKOMJICHHE ¢ 00pa3IaMu XJI0PUI0B (TAIOTCHUIOB), 03HAKOMIICHHE C 00pa3iaMu
ceppl W €€ COCAUHEHUSMH (BO3MOXKHO WCTOJb30BAHUE BHICOMATCPHUAJIOB),
HaOJII0/ICHHE TTpoliecca 00YTIMBaHUS caxapa MoJ 1eHCTBUEM KOHIICHTPUPOBAHHOM
CEPHOM KUCIIOTHI, U3yUCHUE XUMUUECKUX CBOWCTB pa30aBICHHONW CEPHON KUCJIOTHI,
MPOBEICHUE KaUECTBEHHON peaknuy Ha CyJb(daT-uoH 1 HAOMOACHUE TTPU3HAKa e¢
MPOTEKAHUS, O3HAKOMJICHHE C (PM3MUECKUMHU CBOWCTBAMH a30Ta, ¢ocdopa U ux
COCTMHCHUH (BO3MOXHO MCIOJIb30BAaHUE BUACOMATEPHAJIOB), 00pa3aMu a30THBIX
u (dochoprabx ynoOpenuii, mogyueHrne, coOMpaHne, pacro3HABAaHUE W M3YUCHHE
CBOMCTB aMMHaKa, MPOBEJCHUWE KAUECTBEHHBIX PEAKIMA HA HOH aMMOHHS U
dochar-non wW wW3ydeHWE TPHU3HAKOB WX TPOTEKAHWS, B3aUMOJCHCTBHE
KOHIICHTPUPOBAHHONH a30THOW KHCJIOTHI C MEIbIO (BO3MOXHO HCTOJIb30BAHUE
BUJICOMATEPHUAJIOB), HM3YUYCHHE MOJIEICH KPUCTANIMYECKAX PEIIETOK ajiMasa,
rpaduta, QymiepeHa, O3HAKOMJICHHE C MPOIECCOM aacopOmMH PacTBOPEHHBIX
BCILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHUBOrasa, MOJYyUYCHUE,
coOMpaHue, pacro3HaBaHUE M M3YUCHHE CBOWCTB YIJICKMCIIOTO Ta3a, MPOBEICHUE
KQUEeCTBEHHbBIX PEAKIMHA HA KapOOHAT W CUJIMKAT-UOHbI U U3YUCHHE MPU3HAKOB MX
MPOTCKAHMS, O3HAKOMJIEHWE C TMPOAYKIMEH CWIMKATHOW MNPOMBIIUICHHOCTH,
pELIEHUE SKCINEPUMEHTAJbHBIX 33/au Mo TeMe «BaxHelme HeMeTauibl U UX
COCAMHEHUA).

MeTtaibl 1 UX COeTUHEHUS

OO0uas xapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH
ux nojiokeHus B llepmommueckoit cucteme xumudeckux saemeHtoB . U.
MenpaeneeBa u cTpoeHuss aTromMoB. CTpoeHre MeTajuioB. MeTtamnueckas CBSI3b U
METALIMYECKAs ~ KPUCTAUTMUECKAass  pelIETKa.  DJEKTPOXUMHUYECKUHA P
HanpsKeHU MetaiuioB. Ousnueckue 1 XMMHUUYECKUE CBOMCTBA MeTauioB. O0IIMe
CrocoObl TMOJIy4yeHUd MeTayioB. [loHATHE O KOpPpPO3UM METALJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuiaBhl (CTallb, UyTYH, TIOPATIOMUHAN, OPOH3a)
U WX NIPUMEHEHHE B OBITY U IPOMBIILJIEHHOCTH.

[llenounbie mMeTamibl: noyiokeHue B [leproanueckoil cUCTEME XUMUYECKHUX
snemenToB J[. 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXIACHHE B TMPHUPOJIE.
dusnyeckne W XUMHUECKUE CBOMCTBA (HA mpuMepe HaTpus W kamus). OKCUIB |
TUAPOKCUABl HaTpuss W Kauus. [IpUMeHeHHe [IeJIOYHBIX METAIOB U HX
COEIMHEHUN.

[MlenouHo3eMeNnbHbBIE METAJUIBI MAarHuii W KaJblUd: TOJIOKECHHE B
[Teprnoanueckoii cucteme xumuueckux 3neMenToB 1. 1. MenaeneeBa, CTpoeHHE NX
aTOMOB, HaXOXJeHue B npupoae. Ousznueckue 1 XUMUUECKUE CBOUCTBA MarHus u



KaJTbInsA. BaykHeHTne coeqMHEHMS KaNbIHs (OKCH, TUAPOKCH, COJTH). JKECTKOCTH
BOJIbI 1 CTTIOCOOBI €€ YCTpaHCHUS.

AmOMUHUN: nojioxkeHre B [leproanueckoi cucreMe XUMUYECKUX 3JIEMEHTOB
. U. MenneneeBa, CTpoeHUE aroMa, HaxoxkaAcHue B mpupone. dusnueckue u
XUMHUYECKHUE CBOMCTBA alfOMUHUA. AM(OTEpHBIC CBOWCTBA OKCHIA W THAPOKCHIA
ATFOMHUHMUS.

Keneszo: nogoxenue B [lepruoandeckoi CHCTEME XUMHUUYECKUX SJIEMEHTOB /I,
. MenneneeBa, CTpoe€HHE aToMa, HAXO0XKACHWE B mnpupoae. Dusmyeckue wu
XUMHUYECKHE CBOMCTBA xkenme3a. OKCHIBI, THAPOKCHIBI U cojtu xene3a (1) u skenesa
(IIT), mx coctaB, CBOMCTBA U MOJIyUEHHUE.

Xumuueckuii ykcnepumenm:

O3HAKOMJICHHE C oOOpasllaMH METAUIOB W CIUIABOB, HMX (PU3NIECKAMH
CBOWCTBAMHW, W3yUCHHWE  PE3YJbTAaTOB  KOPPO3WH  METAUIOB  (BO3MOXKHO
UCIIOJb30BAaHUE BUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOACWCTBHA OKCHIA
KaJIbIUA W HATpPUs C BOJOW (BO3MOJKHO WCIIOJIB30BAHUE BHJICOMATEPHUAIIOB),
WCCJIE0BAHNE CBOMCTB KECTKOM BOJBI, MPOLECCAa TOPEHUS Kelle3a B KUCIOPOIE
(BOBMOXHO  WCIIOJIb30BAHWE  BHJICOMATEPHUANIOB), TPHU3HAKOB  MPOTCKAHUA
KAueCTBCHHBIX PEAKIIAN HA MOHBI: MarHUs, KAJIBIIHS, aTIOMAHAS, ITUHKA, *xee3a (1)
u xeneza (III), meau (II), mabmoneHne m omucaHWE TPOIECCOB OKPAITABAHUS
IAMEHH WOHAMHM HATpWsl, Kajausd W Kajablusad (BO3MOXHO HCIOJb30BaHUE
BUICOMATEPHUAJIOB), UCCEA0OBaHNE aM(POTEPHBIX CBOWCTB THAPOKCH/IA ATIOMUHAS 1
TUAPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTAJbHBIX 337au 1o TeMe «BakHeiine
METAJLIbL U UX COSTUHECHUSY .

XumMHs B OKPYKAKOIIas cpeaa

BemecrBa m Marepuansl B MOBCEIHEBHOW JKM3HHM 4YeNOBeKa. be3omacHoe
UCIOIb30BAaHUE BEIIECTB U XUMUUYECKUX peakiui B ObiTy. [lepBas momMolns mpu
XUMHUUYECKUX 0KOTaX U OTPaBJICHUSIX.

XVAMHAYECKOE 3arpsA3HCHHUE OKPYKAIOMICH cpensl (MpeaesibHas JOMyCcTAMas
KOHIIeHTpaus Beliects, aanee — [1JIK). Ponb xuMun B pemieHun 3KOI0THUECKUX
mpooJieM.

Xumuueckuii JKcnepumenm:

u3ydeHrue o0pa3loB MATEPUAIOB (CTEKIJIO, CIUIaBbl METAJUIOB, MOJUMEPHBIE
MaTepHaIThI ).

Medxcnpeomemnmsie ceasu

Peanuzanus MeXNpeAMETHBIX CBSI3€H MPHU M3YUYCHUM XMMHM B 9 Kiacce
OCYILIECTBIISIETCS. 4E€PE3 HUCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUN, TaK W MOHATHH, SABIAIOMIMXCS CUCTEMHBIMH JJISI OTJCIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LUKIIA.



OOGI11Ke eCTeCTBEHHO-HAYYHbIC TMOHATHS: HAy4yHBIM (PaKT, rumores3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KiIacCU(UKALKI, IEePUOJUUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, H3MEPEHHE, MOJECb, SBJICHUE, IMAPHUKOBBIH
3 deKT, TEXHOIOT U, MATCPHATIBI.

dusrka: MaTepus, aTOM, SJIEKTPOH, POTOH, HEHTPOH, HOH, HYKJIH/I, H30TOIIbI,
PaJIMOaKTHBHOCTbD, MOJIEKYJIa, ANEKTPHUECKHUI 3aps, IIPOBOHUKH,
MOJTYIPOBOTHUKH,  TUAJICKTPUKH, (POTORIEMEHT, BEINECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, pacTBOP, PACTBOPHUMOCTD, KPUCTAJUTHYSCKAS
peIIéTKa, CIUIaBbl, (PU3MUYECKHE BEJIMYMHBI, CAMHHUIBI U3MEPEHHS, KOCMHUCCKOE
MIPOCTPAHCTBO, IIAHETHI, 3BE3 161, COJHIIE.

buonorus: ¢orocunTes, Apixanue, Ouocdepa, SKOCHCTEMA, MUHEPAIIbHBIC
yI00pEHHSI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATE/IbHBIC BEIICCTRA.

I'eorpadms: armocdepa, ruapocdepa, MUHEPaNBI, TOPHBIE TTOPOIbI, TIOJIC3HBIC
MCKOIIAEMBIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
XNUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3YIbTATHl OCBOCHHMS MPOrPaMMbl OCHOBHOTO  OOIIErO
00pa3oBaHuA JOCTUTAIOTCA B XO0JA€¢ OOyUYEeHUS XUMHUU B €AUHCTBE Y4YeOHOU H
BOCIIUTATEJIbHON JIEATEIbHOCTA B COOTBETCTBUM C TPAJULIMOHHBIMUA POCCUHCKUMU
COIIMOKYJIbTYPHBIMA M JAYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMU, MPUHATHIMH B
o0llleCTBE TMpaBWJIAMM WM HOPMAMHU TMOBEACHUS M CIOCOOCTBYIOT MpoLEccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLUATU3AIMN O0YUAIOIIMXCS.

JIM4HOCTHBIE ~ PE3YyJabTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaKOIIMXCS
PYKOBOJCTBOBAThCA CHCTEMOM MO3WUTUBHBIX IIEHHOCTHBIX OpPUCHTAlMH U
pacUIMPEHUE ONbITA ACATENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTproTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOT'O OTHOIIEHUA K OT€YECTBEHHOMY KYJbTYPHOMY, UCTOPUUYECKOMY
U HAYYHOMY HACJEIUIO0, TIOHUMAHUS 3HAYCHUS XUMHUUYECKOW HAyKW B JKHU3HU
COBPEMEHHOTO OOIIECTBA, CIMIOCOOHOCTH BJIAJICTh JTOCTOBEPHON HMH(QpOpPMAIHCH O
MEPEOBBIX JTOCTHUKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHbIX 3HAHUSIX 00 YCTPOHUCTBE MUpa U OOIIIECTBA;

2) rpa:kIaHCKOro BOCIIUTAHMS:

MPEACTABJCHUAS O COLMAJbHBIX HOPMAax W TNPaBUIAX MEKIMYHOCTHBIX
OTHOILICHUHA B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMMETEHTHOCTU B OOIIECTBEHHO
MOJIC3HON,  YyueOHO-UCCIEAOBATEIbCKOW, TBOPUECKOM M JAPYrHX  BHJAX
JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOM ACATEIbHOCTH MpHU
BBITIOJIHCHUM YYEOHBIX, MO3HABATENIbHBIX 3a7a4, BBHIMOJHEHUH XUMHUECKUX
AKCHEPUMEHTOB, CO3JaHUU YUEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOTNIOHUMAHUIO
Y B3aMMOIMOMOIIY B MPOLECCE ATOH yueOHOM AeATENBHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEACHUE W TMOCTYNKH CBOMX TOBAPHUILECH C MO3ULMKA HPABCTBEHHBIX M
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUI MOCTYNKOB;

3) HeHHOCTH HAYYHOI 0 MO3HAHUS

MHUPOBO33PEHUYECKHUE TMPEJICTABJICHUS O BEIIECTBE M XUMHUUECKON peaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA W COCTaBJIAIOIINE
OCHOBY 11 MOHUMAHUS CYIIHOCTA HAyYHOM KapTUHBI MUpa, NPEACTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTUA NPHUPOJbI, B3aMMOCBA3AX YEJOBEKA C
MPUPOJTHON CPENOHU, O POJIM XUMHUM B TTIO3HAHUM STUX 3aKOHOMEPHOCTEH,

MO3HABATEIbHBIE MOTHUBbI, HAMPABJICHHBIC HA MOJIYUCHHE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBIE i OOBACHEHUS HAOJI0O/IaeMbIX MPOLIECCOB U ABJICHUH,
MO3HABATEILHON, WH(POPMAITMOHHOW W YUTATEIIBCKOW KYJIBTYPBHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHONH padoOThl C Y4YE€OHbBIMHU TEKCTaMH, CIPaBOYHOM



JUTEPATYPON, JOCTYIMHBIMH TEXHWYCCKHUMHU CPEACTBAMU HWH(POPMAITMOHHBIX
TEXHOJIOTHH,

HWHTEpEC K OOYUYEeHHMIO M TIO3HAHUIO, JI0003HATENILHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K camM0OOpa3OBaHUIO, TMPOCKTHOW M HUCCIAEA0BATEIbCKOM
NEATEIbHOCTH, K OCO3HAHHOMY BbIOOpPY HAMpPABJICHHOCTH M YPOBHS OOYYEHHUA B
JTATTbHEUIIIEM

4) popmMupoBaHuS KYJIbTYPbI 310POBbS;

OCO3HAHUE IIEHHOCTH JKWU3HW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
310POBBIO, YCTAHOBKHM Ha 3/I0POBBIA 00pa3 >KU3HW, OCO3HAHUE TMOCJECACTBUH W
HEMPUATHE BPETHBIX MPUBBIUCK (YMOTPEOIICHHS alIKOT OIS, HAPKOTHUKOB, KYPEHHSI),
HEOOXOUMOCTH COONIOJICHUS] TMpaBujl O€30MAaCHOCTA TMpu  OOpallleHUH ¢
XUMUUYECKUMU BEIIECTBAMHU B OBITY U PEATIBHOMN KU3HU,

S) TpyaoBoro BocnuraHusi:

WHTEPEC K MPAKTHUCCKOMY M3yUeHHUIO IpodeccHii U Tpyaa pa3TudHoro poja,
YBAKCHHE K TPYAY U pe3ysibTaTaM TPYJAOBOH ACATEIBHOCTH, B TOM YUCJI€ HA OCHOBE
NPUMEHEHUS  MPEAMETHBIX 3HAHUM MO  XUMHHM, OCO3HAHHBIM  BBIOOP
WHJMBUAYAJbHOW TPACKTOPUHU MPOJIOJXKEHUSA 00pa30BaHUA ¢ YUETOM JIMUHOCTHBIX
WHTEPECOB U CIMOCOOHOCTH K XUMHUH, OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHENTHOW TpodeCcCHOHATBHON ACATEIIFHOCTH W PA3BUTHS HEOOXOAMMBIX YMEHHM,
TOTOBHOCTH QAN THPOBATHCA B TPOPECCHOHATTEHOM Cpefie;

6) 3K0J10ru4ecKoro BOCIIUTAHMSI:

AKOJIOTHUYECKU 1I€1€CO00PA3HOE OTHOILIEHUE K MPUPOIC KAaK UCTOUHUKY KU3HH
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHUMAHHME IEHHOCTU 3J0pPOBOT0 M
O0e3onacHoro o0pa3a JKU3HU, OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY
(PM3UYECKOMY M TICHXHUYCCKOMY 3JI0POBBIO, OCO3HAHHE IICHHOCTH COOIOACHUS
MpaBuJl 0E€30MACHOTO MOBECHUA MPU PabOTE C BELIECTBAMHU, a TAKIKE B CUTYaIUsAX,
YTPOXKAIOIINUX 30POBBIO U KU3HH JIIOCH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJyYaeMbl€ MPU H3YUCHUH XUMUU, IS
peLlIeHns 3a4a4, CBA3aHHBIX C OKPYIKAIOLIEH TTPUPOJIHON CPEAOH, U1 TTOBBIILIEHUA
VPOBHSl ~ DKOJOTMUYECKOW  KYJbTYPbI, OCO3HaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMUECKUX MpoOieM W MyTeld WX PEIICHHS MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUUECKOTO MBIILJICHUS, YMEHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHON U COLMAIIBHON MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX Pe3yJIbTATOB BBIACIAIOT 3HAUUMbIC I
(hopMEpOBaHU MUPOBO33PEHHUA OOIIIEHAYYHbIE TOHATHA (3aKOH, TEOPHS, TTPUHITHTI,
rumnore3a, (akr, CUCTeMa, TMPOIECC, HSKCIEPUMEHT W JPYroe.), KOTOphIe
UCIOIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeaMeTaX W TO3BOJISIOT Ha
OCHOBE 3HAHWH M3 HTUX MPeAMETOB (POPMHPOBATH MPEACTABICHUE O TEIIOCTHOM



HAyYHOW KapTHUHE MHpPA, U YHUBEPCAIbHbIC yueOHbIC NEeHCTBHS (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOPBhIE 00ecTeunBaOT (PopMUPOBAHHE
TOTOBHOCTH K CAMOCTOSITEIIPHOMY ILUIAHUPOBAHHIO M OCYIICCTBICHHIO YUeOHOM
JEATCITEHOCTH.

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHBIE YUeOHbIE TeiCTBUSA

baszoBble Jjornyeckue aeicTBUA:

YMEHHS HCIIOJIb30BaTh NPHEMBI JOTHYECKOTO MBIIIICHHS IMPH OCBOCHHUH
3HAHWIA. PACKPBIBATH CMBIC]T XUMHUYECKUX TOHATHH (BBIACIATH WX XapaKTCPHBIC
MPU3HAKK, YCTAHABJIMBATH B3aWMOCBSI3b C JIPYTUMH TOHATHAMH), WCTIOIb30BATh
MOHATHSA JUIs1 OOBACHCHHS OTJACIBHBIX (DAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHHS U
KPUTCPUH JUIS KIacCH(UKAIIMH XHMHYCCKHX BCIIECTB W XUMHUUYCCKHUX PEAKITHH,
YCTaHABJIMBATh NPHYHHHO-CIICICTBCHHBIC CBS3H MEXKIy OOBCKTAMH H3YUCHUS,
CTPOUTH JIOTUUECKHUE PACCy ICHUS (MHIYKTHBHBIC, ACIYKTUBHBIC, TTO aHAJIOTHH),
JIeIaTh BEIBOBI M 3aKIIOUCHHS,

YyMEHHE TPUMEHATh B TIPOIECCE TO3HAHWS TOHATHSA (MPEIMETHBIE W
METaIpeAMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJIEIH, UCTIOBE3YEMbIE B XHMHUH,
peoOPa30BBIBATH MIUPOKO MPUMEHSIEMbIC B XUMHH MOJCIBHBIC MPEICTABIICHUS —
XUMUYECKUH 3HAK (CUMBOJI JIEMEHTa), XuMuueckas ¢GopMylia W ypaBHEHHE
XUMHWYECKOM PEaKIUK — MPH PEIICHUH yu4eOHO-ITO3HABATEIbHBIX 33/1a4, ¢ yIETOM
ATHUX MOJICIBHBIX IPEACTABICHUM BBHISBIISITh M XapaKTEPHU30BaTh CYIICCTBESHHBIC
MIPHU3HAKKA U3Y4aeMbBIX OOBEKTOB — XMMHUYCCKHX BEIICCTB M XUMHUCCKUX PEAKITHH,
BBEISBIIATL  OOIMWE  3aKOHOMEPHOCTH, TNPHYMHHO-CIICACTBCHHBIC CBSI3HM H
MIPOTHBOPEUHMS B N3yUaeMbIX ITPOIECCax U SBJICHUSIX.

Bba3oBble uccien0BaTe/IbCKHUE TeHCTBHS

YMEHHE HCIIOJIb30BaTh IMOCTABJIICHHBIC BOIPOCHI B KAueCTBE HMHCTPYMCHTA
MTO3HAHMS, 4 TAK)KE B KAUSCTBE OCHOBHI )11 (DOPMHUPOBAHHS THIIOTE3HI IO TPOBEPKE
MIPaBHJIBHOCTH BBICKA3BIBAEMBIX CY KICHHH;

MPHOOPETCHHE OIBITA 110 IUIAHUPOBAHHUIO, OPTaHW3AMH M TMPOBEICHUIO
YUCHHUECKHX JKCIIEPUMEHTOB, YyMEHHE HAOMOmaTh 3a XOJOM TIpolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATh €TI0 Pe3ysbTaT, (GopMynHpoBaTh 0OOOIICHUS H
BBIBOJIBI 10 PE3yJIbTaTaM IPOBEAEHHOTO OMBITA, UCCIACIOBAHUS, COCTABIIATh OTUET
0 MpoJEIaHHOM padoTe.

PaboTa ¢ undpopmanmeii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HHTCPIPETAPOBATh HH(POPMAIHIO
Pas3IMYHBIX BUI0B B ()OPM IPEACTABICHUS, IMOIYy4aeMYIO U3 Pa3HbIX MCTOUYHHKOB
(HaygHO-TIOMyJIApHAsA JUTeparypa XUMHUYECKOTO COJCPXKAHHUSA, CHPABOYHBIC
nocoOus, pecypcsl HHTepHETa), KPUTHYECKH OICHWUBATH MPOTHBOPEUMBYIO H
HEJIOCTOBEPHYIO HH(pOPMAIIHIO;



YMEHHUE MPUMEHATHh PA3JIMYHbIE METOJAbI M 3aMPOChl MPHU MOKUCKE U O0TOOpE
uHOPMAITM W COOTBETCTBYIONTNX JAHHBIX, HEOOXOMAMMBIX JUISI BBITIOJHEHUS
yueOHBIX M MO3HABATENIbHBIX 33/1a4 ONPEACIEHHOTO TUMA, MPUOOPETEHUE OMbITA B
0o0JaCcTH  MCTOJIB30BaHKS  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOH aKTUBHOTO UCIOIb30BAHUA PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMABHYIO (hopMy TIpeAcTaBlicHUs WHPOPMAITHH |
WUTIOCTPUPOBATh PELIAEMble 3aJa4l  HECJIOKHBIMKA CXEMaMH, JAuarpaMMamu,
apyrumu hopmamu rpauki ¥ UX KOMOMHAITUSMU,

YMEHHE WCHOJIb30BaTh MW aHAJM3UPOBATh B Mpolecce YyueOHOW H
HCCIIe0OBATEILCKON JCATEIBHOCTH WH(OPMAITHIO O BIMSHUU TPOMBIIICHHOCTH,
CEIbCKOrO0 XO3SHCTBA M TPAHCIOPTA HA COCTOSHUE OKPYIKAOUIEH MPUPOIHON
Cpenbl.

KoMMyHUKAaTHBHBbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:

YMEHHUS 33/1aBaTh BOMIPOCH (B XO/I€ AUAJIOTA U (MJIH) TUCKYCCHH ) TIO CYIIECTBY
oOcyxmaeMoii Tembl, (HOPMYJTUPOBATH CBOM TMPEUIOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUA MPEJIOKEHHOM 3a/1auu;

YMEHUS  MOPEACTABJIATh  IMOJYYEHHbIE  PE3YyJbTaThl  MO3HABATEIbHOM
JNEATCIbHOCTA B YCTHBIX M THUCbMEHHBIX TEKCTaX;, JeJiaTh MPE3CHTAIUIO
PE3YJIbTATOB BHITIOJTHEHUS XWMHUYECKOTO JKCIEpUMeHTa (J1abopaTopHOTO OTBITA,
JabopaTopHOM pabOTHI IO UCCAEAOBAHUIO CBOHCTB BEIIECTB, YAeOHOTO TPOEKTA);

yMEHHS Yyue€OHOrO0 COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIBHOW W KCCJICNOBATE/IbCKOW  JICATEIBHOCTH  TNPU  PEIICHUU
BO3HUKAIOIIUX MPOOJEM Ha OCHOBE Yu€Ta OOIIMX HHTEPECOB M COrJACOBAHMS
no3uiuii (00CyXkaeHus,, OOMEH MHEHUAMH, «MO3TOBBIC MITYPMBIY, KOOPAWHAIIAS
COBMECTHBIX JICMCTBUM, OINPEACIECHUE KPUTEPUEB MO OLEHKE KauvecTBa
BBHITIOJTHEHHOH pabOTHI U APYTHE).

PeryasiTUBHBIE YHUBEPCAJIbLHbIE yUeOHbIE 1elicTBUS:

YMEHHUE CaMOCTOSTEIBHO ONPEACNATh LEAU JEATCIbHOCTH, IUIAHWPOBATb,
OCYIIECTBJISITh, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JEATENBHOCTD, BEIOWpaTh Hanbosee »(h(PeKTUBHBIE CIOCOOB! PEIIeHUsS YICOHBIX H
MO3HABATEIBHBIX 33J1a4, CaAMOCTOATEJIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
NPEMJIOKEHHBIM  aJITOPUTM  JIEUCTBUUA TIPA  BBINIOJIHEHUM 3aJaHUA € YUETOM
MOJIYYEHHS HOBBIX 3HAHUH 00 M3ydaeMbiX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHUBATh COOTBETCTBHUE TMOJIYUCHHOTO PE3yJibTaTa 3aABJICHHOW LEIU, YMEHHE
UCIIOIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, MPEAJIaracMbl€ B YCJIOBUU 3aJaHUH.

INPEJIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX PpE3YJbTAaTOB IO OCBOEHUIO 00S3aTEIbHOTO
CoJIepKaHMs, YCTAHOBJICHHOTO MaHHOW (enepanbHOl pabodeit mporpaMMoH,
BBIJICJISIIOT. OCBOEHHBIE OOYUYalOIIMMUCA HAyUHbIC 3HAHWS, YMEHUA U CIOCOOBI



JNCHUCTBHM, cHenmu(pUUSCKHe JUIS MNPESAMETHOM o0jmacTh «XUMHSI», BHIBI
JNEATCIbHOCTH 1O  TOJIYYEHHUIO HOBOTO  3HAHUA, €ro  MHTEPHpETallniy,
MpeoOpa3oBaHUI0 U MPUMEHECHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYyaIUAX.

K koHity oOyueHus B 8 kjacce npeIMeTHbIC Pe3yJibTaThl HA 0A30BOM YPOBHE

JIOJKHBI OTPaXkaTh C(hPOPMUPOBAHHOCTH y OOYUAIOMAXCS YMEHUH:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHWX TOHATHI: aTOM, MOJICKYJa,
XUMUUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOAHAS ¥ HEOTHOPOAHAS ), BAJICHTHOCTh, OTHOCHTEIIbHAS aTOMHAs 1
MOJIEKYJISIpHAs Macca, KOJWYECTBO BELIESCTBA, MOJIb, MOJISIpPHAs Macca,
MacCOBas 1051 XUMHUUYECKOTO 3JIEMEHTA B COEAMHEHUN, MOJIAPHBINA 00BEM,
OKCHJI, KHCJIOTAQ, OCHOBAHHUE, COJb, 3JICKTPOOTPULIATEIILHOCTh, CTENECHB
OKHCJICHHS, XUMWYECKas peakius, KiIacCuUKaIMsa pPEaKIui: peakiuu
COCAMHEHUA, PEAKIMU PA3JIOKEHUA, PEAKIMU 3aMENICHUA, PpeaKIuu
oOMeHa, PK30- ¥ SHIOTCPMHUUYECKHAE PEAKIINH, TETUIOBOH 3((EKT peakinu,
AP0 aTOMA, SJICKTPOHHBIN €10 aTOMa, aTOMHAasi OpOUTAJIb, PAJIMyC aTOMa,
XUMHYECKasA CBA3b, MOJIIPHASA M HEMOJIApHAsA KOBAJICHTHAs CBSA3b, MOHHAS
CBA3b, HWOH, KaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJid BeEIIeCTBa
(pOTICHTHAS KOHIIEHTPAITNs ) B PACTBOPE;

e WUIIOCTPUPOBATh B3aWUMOCBSI3b OCHOBHBIX XWMHYECKHX MOHATHH U
MIPUMEHATH ATH TTOHATHUA MPH OMMCAHUM BEIIECTB U MX MPEBPaICHHI;

e HWCIMONH30BATh XWMHUUYECKYIO CHMBOJIMKY JUISI COCTaBJICHHS (HOpMYJ
BEIIECCTB U YPABHEHUN XUMHUUYECKUX PEAKIIUH,

e OMNpPEIEATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENEHb  OKWCJICHHWS  SJIEMCHTOB B OWHApPHBIX  COEAMHEHHUAX,
MPUHA/JIEAKHOCTh BEILIECTB K OMPEACIEHHOMY KJIacCy COCAMHEHUH MO
dbopMmynam, BHUA XUMHYECKOW CBs3M (KOBaJ€HTHAs W WOHHAs) B
HEOPraHUYECKUX COCTMHEHUSIX;

e packpeiBaTh cmbich Ilepuoanueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMUUYECKUX AJIEMEHTOB OT WX moJjioxkeHusa B [lepuoaumueckoi cucreme,
3aKOHOB COXPAHEHUS MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHUS, 3aKOHA ABOTapo;

e ONHUCHIBATH M XapakTepuizoBaTh TabmuuHyto ¢opmy lleproguyeckoit
CHCTEMBbl XMMHMUYECKMX OJJIEMEHTOB. pa3finyaTh TIOHATHA «TJlaBHaA
noarpynma (A-rpynmna)» u «mobounas nmoarpynna (b-rpymma)y», Maneie u
OOJIbIINE MEPHUOJIbI, COOTHOCUTh OO0O3HAUYEHHUA, KOTOPHIE HMMEIOTCS B
tabmuie «llepumoanueckas cucreMa XUMHYECKHWX »yemeHtoB J[. .
MenaeneeBa» ¢ 4YUCJIOBBIMM XApPAKTEPUCTUKAMHM CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsij Aapa, 001Iee 9uciio SJIEKTPOHOB U
pacTnpeieNICHUE UX M0 JICKTPOHHBIM CJIOSIM);

KJTacCU(PUIMPOBATh XUMUUYECKHAE DJIEMEHTHI, HCOPTaHUUYCCKUE BEIIECTBA,
XUMHUYECKHE peaknuy (10 YWCIy W COCTaBy YYacCTBYIONIUX B PEAKITHH
BEIECTB, TIO TETIOBOMY d(PdekTy);

XapaKTepHu30BaTh (OMHUCHIBATH) OOIMHME XMMHUYCCKHUE CBOWCTBA BEIICCTB
Pa3JIMUHBIX KJIACCOB, MOJATBEPK/IAsA OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOLINX XUMUUYECKUX PEAKLIUN;

MIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaUE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUCCKUX MPEBPALICHUA B
Pa3JIMUHBIX YCIIOBHUSIX;

BBIYUCJISITh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MAacCCOBYIO JIOJIIO XHUMHYECKOTO OJJIEeMEHTa 10 (OpMyse COCTMHCHHS,
MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 1O YPABHEHUIO
XAMHAYECKON PEAKIUAMN,

MPUMEHITh OCHOBHBIE ONEPALIMKA MBICTUTEIbHON AEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHCHHE, OOOOINCHHE, CHCTEMATH3allMio, KIIacCH(UKAIHIO,
BBISIBJICHUE MPUUYMHHO--CIIEJACTBEHHBIX CBA3EH — JJIi MU3YUYECHUS CBOMCTB
BCIIECTB W XMMHWYECKMX PEAKIUM, €CTECTBEHHO-HAYYHbIE METOIbI
MO3HAHUS — HAOJIO/ICHUE, W3MEPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peabHBIN 1 MBICJICHHBIN );

CJIe0BaTh MPABUJIAM MOJIb30BAHUSA XUMHUUECKON MOCYA0H U TaDOPaTOPHbIM
0o0OpYy/IOBaHMEM, a TaK)Ke TMpaBWiaM OOpAIlEHUS C BEIIECTBAMHU B
COOTBETCTBHUM C HWHCTPYKIHUSMH MO BBIMOJHEHUIO JIaDOPaTOPHBIX
XUMHUUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO ra3000Pa3HbIX BEMIECTB
(BOIOpOZIa W KHUCIIOPOJa), MPUTOTOBJIICHUIO PACTBOPOB C OMPEACIIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH U MPOBOIAUTH
XUMUUYECKUE SKCICPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJNIOUCH U
KHCIIOT ¢ TIOMOIIBIO WHAUKATOPOB (JakMyc, (heHON(TAICHH, METHIIOPAHK
U JIPyTHE).

K koHity oOyuenus B 9 kjacce npeMeTHbIC Pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTH y OOYUAIOIAXCS YMEHUH:

PaCKpBIBATh CMBICJI OCHOBHBIX XWUMHUYECKUX MOHATAW. XUMHYECKUU
AJIEMEHT, aTOM, MOJEKYJA, WOH, KaTHOH, AaHWOH, NPOCTOE BELIECTBO,
CJIO’KHOE€ BEIECTBO, BAaJ€HTHOCTB, JJEKTPOOTPULATEIBHOCTD, CTEIEHb
OKHCJICHHSI, XUMHUYECKasl PEaKIHsl, XUMHUUECKasi CBsA3b, TEIUIOBOH A(PpdekT
pEaKiuu, MOJib, MOJISIpHBIA  O0BEM,  PacTBOpP,  AJEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJICKTPOJIMTHYECKAA IHUCCOLMALHNS, PEAKIUU WOHHOIO
oOM€Ha, KaTaJu3arop, XWMHUYECKOE paBHOBECHE, OOpaTUMbie U



HEOOpaTUMbIE pEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH,
OKHUCJIUTENb, BOCCTAHOBUTEIIb, OKACIIEHUE U BOCCTAHOBJICHHE, aJIJIOTPONUA,
aM(pOoTepHOCTb, XUMHYIECKas CBSI3b (KOBaJICHTHAS, HWOHHAas,
METAJUTHYECKAsT ), KPUCTALITNYECKAs PEMIETKA, KOPPO3HS METAJUIOB, CIIJIABHI,
CKOPOCTh XMMHUYECKOHW pEeaKIMu, MPEeACSIbHO AOMYyCTUMAs KOHUECHTPALIMS
ITJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX TIOHATHH U
MPUMEHSTH 3TH NOHATHA MPU OMKMCAHUK BELIECTB U MX MPEBPALLCHUA;
WCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY JJIA COCTaBlieHUs (hopMy
BEIICCTB U YPABHEHUN XUMUUYECKUX PEAKIIUH,

ONPEeNEATh BAJIEHTHOCTh U CTENEHb OKUCJIEHUA XUMHUECKUX JIEMEHTOB B
COCAMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
OTIPENENEHHOMY KJIAcCy COSAWHEHWH 1o ¢opMynaMm, BHI XAMHUYECKOW
CBs3M (KOBAJICHTHAs, WOHHAsA, METAUTMYECKAs) B HEOPTaHMUECKHUX
COCIMHCHUSX, 3apsij MOHA 1O XUMUYECKOH (hopMylie, XapaKTep CPeasl B
BOJIHBIX PAacTBOPAX HEOPTraHWYECKUX COCAUHEHUMN, THUI KPUCTATUIMUECKON
PEMETKH KOHKPETHOT'O BEIIIECTBA,

packpbiBaTh cmbici llepmonmdeckoro 3akona J[. M. MennpeneeBa un
JEMOHCTPUPOBATh €ro TMOHUMAHKME. OMUCHIBATh M XaPaKTEPU30BaTh
tabnmmunyio Qopmy [lepuoamueckoid CHCTEMBI XUMHWUYECKHX AIIEMECHTOB:
pa3nuuaTh TOHATHSA «rJaBHas moarpynma (A-rpynma)» W «moOodHas
noarpynma (b-rpynma)», Mameie W OONbIIAE TEPHOMBI, COOTHOCHTH
0003HAUYECHUS, KOTOPBIE UMEIOTCS B IEPUOANUECKON TaOIUIE, C YUCTOBBIMU
XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XHMHUYECKHX DJIEMECHTOB (COCTaB H
3apsiA saApa, oOllee 4YUCI0 DSJCKTPOHOB W paclmpeicsieHue uX [0
AJNIEKTPOHHBIM CJIOSIM), OOBACHITH OOITHE 3aKOHOMEPHOCTH B W3MCHCHHH
CBOMCTB 3JIEMEHTOB M HMX COCIMHCHHWHU B TpEAeiax MajblX MNEPUOJIOB U
[JIABHBIX MOJATPYIII ¢ YYETOM CTPOSHHUS UX aTOMOB;

KJTacCH(PUIMPOBATh XUMHUUYECKHAC SJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peaknuy (10 YMCIy W COCTaBy YYACTBYIOIIUX B PEAKIHH
BEIIIECTB, MO TEIIOBOMY 3((eKTy, M0 M3MECHEHHIO CTETICHEH OKHCIICHHS
XUMHYECKUX HJIEMECHTOB);,

XapaKTepu30BaTh (OMHUCHIBATH) OOMMWE W Crenu(PUUecKre XHMHUYECKHUE
CBOMCTBA MPOCTBIX M CJOXKHBIX BELIECTB, MOATBEPKIAasd OMUCAHUE
MpUMEPAMH  MOJICKYJISIPHBIX M HMOHHBIX YPABHEHUH COOTBETCTBYIOIIMX
XAMHAYECKUX PEAKIAM,

COCTaBJATh YPABHEHUS 3JIEKTPOJIMTUUECKOW JUCCOLMALIMU  KUCIIOT,
LIEJIOUEHN U COJIEN, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHHS pPEaKIWi, TMOATBEPKIAIOMAX CYIIECTBOBAHUE
TCHETHUECKON CBSI3M MEXK/Ty BEIIECTBAMH PA3JIMUHBIX KIIACCOB;
pacKpeIBaTh CYITHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKITHi
MOCPE/ICTBOM COCTABJICHHSI SJICKTPOHHOTO OajlaHCa ATHX PEAKITU;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTA OT WX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHUS XUMWYECKHX TIPEBPAICHUH B Pa3TUIHBIX
YCIIOBHSX,

BBIYHCIIATH OTHOCUTEIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAcChl BEIIECTB,
MAacCCOBYIO JIOJIIO XHUMHYECKOTO OJJIEeMEHTa 10 (OpMyse COCTMHCHHS,
MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI TIO YPABHEHHIO
XAMHAYECKON PEAKIUAN,

coOJTI0IaTh TIPABUIIA TTOJTH30BAHUS XUMHUUECKOM MOCYI0H U JTabopaTOpHBIM
00OpyZ0OBaHMEM, a TakKe IpaBWJia OOpaIieHus ¢ BEIIECTBAMH B
COOTBETCTBHHM C WHCTPYKIHMSIMH TIO BBITIOJIHCHUIO J1aOOPaTOPHBIX
XUMHUYECKUX OTIBITOB TI0 TIOJIYUCHHUIO i COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmMaKa M yTeKHUCIOTO Ta3a),

MTPOBOUTH PEAKITUH, TTOATBEPIKIAIONTNE KAUECTBEHHBIN COCTAB PA3TMIHBIX
BCIIECTB. PACMO3HABATHh OIMBITHBIM TYTEM XJIOPUI-, OPOMUI-, HOIUA-,
kapOonart-, (ocdar-, cunmmkar-, cyabdar-, THAPOKCHI-UOHBI, KATHOHBI
aMMOHHMSI W HMOHBI M3YYCHHBIX METAJUIOB, TPUCYTCTBYIONIHE B BOJHBIX
pacTBOpPax HEOPTAaHUUECCKUX BEIICCTB;

MPUMEHATH OCHOBHBIE OTICPAITAN MBICTUTEITLHOM NEATETHHOCTH — aHAN3 U
CHHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AITHIO, BHISBJICHUE TPUUYUHHO-
CJICIICTBCHHBIX CBS3€H — JJIA M3yYCHHs] CBOWCTB BEIIECTB M XUMHUUYCCKUX
peaknnii, E€CTECTBEHHO-HAYYHBIC METOJBI TO3HAHWS — HAOIIOICHNE,
U3MEepEeHHNe, MOACITUPOBAHUE, SKCTIEPUMEHT (PEATTbHBIA U MBICTICHHBIH ).
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