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[Iporpamma 1o XMMHHM Ha YPOBHE OCHOBHOTI'O OOIIEr0 00pa30BaHMs COCTABIIEHA HA
OCHOBE TpeOOBaHUI K Pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTEIbHOU MPOrpaMMBbl
OCHOBHOro o0miero oOpa3zoBanusi, mnpeactaBieHHbix B PI'OC OOO, Ha oOCHOBE
denepanbHOil paboyeil mporpaMMbl BOCIUTAHUSA U ¢ YUYETOM KOHUENIUU MpernogaBaHus
yuyeOHOro mpeamera «XuUMHs» B 0Opa3oBaTeibHBIX Opranu3zanusx Poccuiickoi
denepanuu, a TaKkKe C y4€TOM MCIOJIb30BaHUS COBPEMEHHOrO O0OpYAOBaHUS LIEHTpa
€CTEeCTBEHHO-HAYYHOU U TEXHOJIOTMYECKOW HanpaBieHHOCTH « Touka pocmay.

Ha 6a3e nentpa ""Touka pocma' obGecrnieuuBaeTcsi peanuzaius 00pa30BaTeIbHbIX
IporpamMm €CTEeCTBEHHOHAYYHOM U TEXHOJIOTUYECKON HaIpPaBJICHHOCTEMH,
pa3pabOTaHHBIX B COOTBETCTBMM C TpeOOBaHMAMM 3aKOHOJATENbCTBA B cdepe
o0Opa3oBaHus U € y4eToM pexkomeHaanuii deaepaabHOro onepaTopa yueOHOro mpeaMera
"Xumus". Pabouass mnporpamMma MO3BOJISIET MHTETPUPOBATH peaM3yeMbIe 37eCh
HOJIXO/Ibl, CTPYKTYPY U COAEpKaHUE MPU OpraHu3anuu yueoHoro npeamera "Xumus' 8-
9 knacc. Mcnonws3zoBanue obopynoBaHusi neHtpa ''Touka pocma' TO3BOJSET CO31aTh

YCIIOBUS:
* ISl pacIIMPEHHS COJICPKaHUSI IIIKOJIFHOTO 00pa30BaHUsl IO XUMHH,
LR 6) TTOBBIIIICHUS MO3HABATEILHOMN AKTUBHOCTH oOy4Jaromuxcs B

€CTEeCTBEHHOHAY4YHOI 001acTH;

* N pa3BUTHS JIMYHOCTH WIKOJBHUKOB B TIpoliecce OOydeHUs XUMHH, €ro
crnocoOHocTel, (QopMUPOBaHMS ¥ YIAOBJIETBOPEHUS COIMAIBHO 3HAYUMBIX
MHTEPECOB U OTPEOHOCTEN;

* qus paboThl C OJAapEHHBIMU IIKOJbHUKAMH, OpraHU3allid WX pa3BUTHS B
Pa3TUYHBIX 001acTsIX 00pa30BaTEeNbHON, TBOPUYECKOMN JAESITEIBLHOCTH.

[Tpumensia uudposbie 1a00paTOpUn Ha YPOKAX XUMUH, YUAIIHECS CMOTYT BBITIOJHUTh

MHO3KECTBO JJaO0OpPaTOPHBIX PAOOT M SKCIIEPUMEHTOB T10 TIporpamMme « XUMUsH»

[Iporpamma o xumMuu Aa€T MpEACTaBICHUE O MENSIX, OOIIel cTpaTeruu 00yJeHus,
BOCIIUTAHWS W  Pa3BUTHS  OOYYAIONIUXCSA  CPeJACTBAMH  y4eOHOro  IpeaMera,
yCTaHaBIMBaeT  00s3aTebHOE  MPEIMETHOE  COJAEp)KaHUEe,  IpeaycMaTpuBaeT
pacmpenelieHie €ro 1o KilaccaM W CTPYKTYPUPOBAaHME IO pas3lieiaM W TeMaM
MpOrpaMMBbl IO XMMHUH, ONIPEEIISIET KOJMYECTBEHHBIC U KAUYECTBEHHBIE XapPAKTEPUCTUKHU
CONEpKAHUS, PEKOMEHIYEMYIO IIOCIE€AOBATEIBHOCTh HW3YYEHHUS XUMHU C YUYETOM
MEXKIIPEIMETHBIX W BHYTPUIIPSAMETHBIX CBS3€H, JIOTMKHM Y4eOHOTO mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW OOYYaloImMMXCs, OMpeeseT BO3MOXKHOCTH MIpeaMeTa s
peanu3anuu TpeOOBaHMN K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOU
mporpaMMbl Ha YPOBHE OCHOBHOI'O 0O0Iero oOpa3oBaHUs, a Takke TPEOOBaHUU K
pesyibTaTaM OOy4YeHHMS XMUMHUW Ha YpOBHE IIeJield M3Yy4eHUs TpeIMeTa U OCHOBHBIX
BHJIOB YUeOHO-TIO3HABATEIIFHOM JEATEIHHOCTH 00YJaIOMmerocs: Mo OCBOCHUIO y4eOHOTO
COAEPKAHUS.

3HaHWE XWMHUU CIY)KUT OCHOBOM i1 (POpMUPOBAHHS  MHUPOBO33PECHUS
00yYaroIerocs, €ro MpeacTaBICHUl O MaTepUAIIbHOM €IMHCTBE MHpPA, BAXXHYIO POJIb



urpatroT GopMUpyeMble XUMHEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSX SHEPTUU U 00

HBOJIIOLIMH BEIIECTB B MPUPOAE, O MyTIX PEIICHUs TI00albHBIX MPOOIEM yCTONYMBOTO

pa3BUTHS YEJIOBEUECTBA — CHIPbEBOU, JDHEPIETUUECKOM, IHUILIEBOW M IKOJIOTMYECKOU

0e30macHOCTH, TPOOJIEM 3PABOOXPAHEHUS.

H3yuenue xumuu:

e CIIOCOOCTBYET peanu3aluyd BO3MOXXHOCTEW I caMOpa3BUTUS U (POpMUpPOBaHUS
KyJIbTYpbl TUYHOCTH, €€ 0011el U (QYHKIMOHAIBHON I'PaMOTHOCTH;

e BHOCUT BKJIaa B (OPMHUPOBAHHE MBIIUIEHUS U TBOPYECKUX CIOCOOHOCTEHN
oOy4JaromMXcs, HABBIKOB KX  CaMOCTOATEIbHOM  y4eOHOW  JeATeIbHOCTH,
AKCIEPUMEHTATBHBIX W HUCCIEIOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
NOBCEJHEBHOM JKMU3HU, TaK U B MPO(dECCUOHATBHON NeATEeIbHOCTH;

e 3HAKOMMUT CO CIeUU(PHUKON HayYHOT'O MBIIIJIEHUS, 3aKJIAbIBAET OCHOBBI LIEJIOCTHOTO
B3IUIsSIJa HAa €IMHCTBO MPUPOJbI M YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM JTalioM B
(bopMHUPOBaAHUYU E€CTECTBEHHO--HAYYHOM IPAMOTHOCTH O0YUYaIOIINXCS;

e  CIIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYUYHbIM
3HaHUSIM, K TMPUPOJAE, K YEJIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTHYECKOE
oOpa3zoBaHuEe 00YUYaIOIINXCS.

JlaHHble HampaBJieHUST B OOYYCHHM XUMHUH OOECIEYMBAIOTCS CHErU(UKON
coJiep KaHus y4eOHOTO MpeMeTa, KOTOPhIN SIBJISETCS Melarornyecky aJanTupOBaHHBIM
oTpakeHHeM 0a30BOM HaAYKH XMMHUHU Ha OMPEIeEHHOM 3Tare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIIEro OOpa30BaHHUS OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHCTEMbl I€PBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPraHWYECKON XUMHMHM U HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHITUNA OPraHUYECKOU
XUMHUHU.

CtpykTypa colepKaHHsl TMpOTpaMMbl MO XUMHUHM CQOpPMHUpOBaHA HAa OCHOBE
CUCTEMHOI0 noaxoja K €€ nzyueHuto. Coaep:kaHue CKIIaJIbIBa€TCS U3 CUCTEMBI TOHSATUI
0 XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHUYECKOU peakiuu. Obe
MU CUCmeMmbl CMPYKMYPHO OP2AHU308AHbL NO NPUHYUNY NOCTe008AMENbHO20 PA3GUMUSL
3HAHUL HA OCHOBE MeopemudecKux npeoCcmasieHuli pazHo2o YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /I. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4E€HUS O CTPOCHUHU aTOMa U XUMUYECKOM CBSI3H;

— IIpEeACTaBICHUN 00 3JIEKTPOIUTUYECKON AUCCOIMALIMU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUSA PACCMATPUBAOTCS HA OCHOBE SMIMUPUYECKH IMOJYYEHHBIX
1 OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIIEIOBATENILHO OT OJTHOTO YPOBHS K APYromy,
BBIMIONHSAA (YHKIUA OOBSICHEHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHUS U
BO3MOXHOCTEN MPAKTUYECKOTO MPUMEHEHUS U TIOJIYYEHHS U3y4aEMBIX BEILIECTB.

OcBoeHKe TporpaMMBbl 10 XUMUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHHUS O
XUMHYECKOW COCTABIIAIONIEH HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOW TPUPOJIBI,



LEHHOCTHOI'O OTHOIIEHUS K HAyyHOMY 3HAHMIO W METOJaM I[I03HAaHHWA B HayKe.
N3yyeHne XuMuu NpOUCXOJUT C MPUBJICUEHUEM 3HAaHUW U3 paHEee U3YUCHHBIX YUEOHBIX
npeameToB: «Okpyxaronuil Mup», «buonorus. 5—7 knaccel» U «PU3nKa. 7 Kiacey.

[Ipy M3y4eHUM XUMHUHU NPOUCXOAUT (POPMHPOBAHUE 3HAHUN OCHOB XMMHUYECKOH
HAayKd Kak oO0JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON N1eATeIbHOCTH
YEeJIOBE€Ka M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIbTYphl. 3adaua y4eOH020
npeomema cocTouT B (DOPMUPOBAHUM CHCTEMbl XMMHYECKUX 3HAHUN — BaKHEHIIMX
(aKkTOB, MOHATHI, 3aKOHOB M TEOPETHYECKUX IMOJIOKEHUH, NOCTYIHBIX O000OILEHHI
MHUPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B NPHUOOIIEHHH K HAyYHBIM METOJaM
NO3HAHUS NPU MU3YYEHHHM BEIIECTB M XHWMHUYECKHX peakiuii, B (HOPMHUPOBAHUU U
Pa3BUTHM IO3HABATENbHBIX YMEHHH M UX MPUMEHEHUU B y4eOHO-TIO3HABATENHHOU U
y4eOHO-HCCNeJ0BATENIbCKOM AESTENIbHOCTH, OCBOEHUU MpaBuil 0€301acHOro oOparieHus
C BEIECTBAaMU B MTOBCEAHEBHOMN KU3HU.

[Ipy w3yyeHMM XUMUU HAa YpPOBHE OCHOBHOTO 0011ero oO0pa3oBaHUS BaXKHOE
3HaYEHUE MPUOOPENIU TaKUe yeau, Kak:

— (opmupoBaHMe MHTEIIEKTYaJdbHO  PAa3BUTONW  JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TMPHUHATHIO  pEHICHU,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

— HaNpaBJIEHHOCTh OOYYEHHS Ha CHCTEMATHYECKOe MPUOOIIEHUE O0yYaroMMXCcsa K
CaMOCTOSITEJIbHOM T03HABAaTEJIbHOW JEATENbHOCTH, HAyYHBIM METOAAaM IO3HaHUS,
(GOpMUPYIOIIMM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMHUH;

— ofecrnieyeHne YCJIOBUN, CHOCOOCTBYIOUIUX MPHOOPETEHUIO OO0yYarOIIUMUCS
OTIbITa PA3HOOOPA3HOU AESATENHHOCTH, TTO3HAHUS M CAMOIIO3HAHMUS, KIIFOUEBHIX HABBHIKOB
(KJTH0UEBBIX KOMIETEHIIN ), UMEIOIINX YHHUBEPCATIbHOE 3HAUEHUE JIJISl Pa3IMYHbIX BUJIOB
NEeATEbHOCTH;

— (hopmupoBanue oOmIel PyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHCJIe YMEHUN OOBICHITH U OILICHUBATH SBJICHUS OKPYKAIOIIET0 MUPA, UCIIONIb3YsI
3HAHMSI U OIIBIT, MOJYYEHHBbIE NPU W3YYEHUU XHMHH, NMPUMEHATh UX IPHU PELICHUU
po6JieM B MOBCEIHEBHOM KU3HU U TPYAOBOU JESTEIbHOCTH;

— ¢opMupoBaHue y OOYYarOMIMXCS T'YMaHUCTHUECKMX OTHOILEHUHN, MOHUMaHUS
IEHHOCTH XUMHUYECKHX 3HAaHUN [UIsI BBIPAOOTKH SKOJOTMYECKH IeJIeCO00pa3HOro
MIOBEACHUS B OBITY U TPYIOBOM JESITEIBHOCTH B LIEJIAX COXPAHEHMS CBOETO 3/10POBbS U
OKPY’KAIOIIEH MPUPOJTHON CPEIbI;

— pa3BUTHE MOTHBAllMM K OOYYEHHIO, CHOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIIUTAHHMIO HAa OCHOBE YCBOEHHS O0IIEYEIOBEYECKHX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOpY PO UJIS U HAMPABIEHHOCTH JAJIbHENIIEro 00yUeHHs.

Peanuzanus n1anHOM MporpamMMbl pacCUUTaHA HA UCIIOIB30BAHUE TPAJULIMOHHBIX
TEXHOJIOTUH, a TAK)KE METO/IOB COBPEMEHHBIX 00pa30BaTesibHbIX TexHOoNorui. [1pu



MIPOBEJICHUH YPOKOB HCIIONB3YIOTCA cleayomue GopMbl paboThl: Jekuus, oecena,
paccka3, MHCTPYKTaX, JEMOHCTpaIus, YIIpaXHEeHUs, pelIeHue 3a1a4, paboTa ¢ KHUTOil.

MeTtonibl, NpUMEHSIEMBIE IPU U3YYEHUH XUMHH: POOJIEMHBII, MPOEKTHBIH,
pa3BuBarolee 0oyueHue, UHPOPMaIMOHHO-KOMMYHUKATHBHBIC, O0BICHUTEIIHHO-
WUIFOCTPATUBHBIN, PEIPOAYKTUBHBIN, YACTUYHO-TIOMCKOBBIN, UCCIIEI0BATEIIbCKUN.

B peanuzanuu naHHOM NpOrpaMMbl UCTIOIB3YOTCS CIEAYIOLUE CPEICTBA:

e oOopynoBanue neHTpa « Touka pocray

e y4yeOHO-TabopaTopHoe 000PYyIOBAHUE;

¢ y4eOHO-TIPOU3BOACTBEHHOE 00OPYI0OBAHUE;

® UJAKTUYCCKAs TEXHHUKA;

® y4eOHO-HATJIsTHbIE TTOCOOUS;

e TEXHUYECKHE CPEJICTBA OOYUYCHHUS U aBTOMATU3HPOBAHHBIC CUCTEMBI 00 YUCHHUS.

Obwee uucno uacos, omeedEHHbIX 0N U3VUEeHUs Xumuu 8 8 Kiacce cocmasisiem
34uaca (1 uac 6 neoenro).

OIMMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3BI IIEHTPA «TOYKA
POCTA», UICIIOJIB3YEMOT' O JJ151 PEAJIM3AIIAN OGPA3OBATEJBHOM
ITPOI'PAMMBI B PAMKAX ITIPEITIOJABAHUA XUMHUN

MartepuanbHo-TexHuueckas 6asza nentpa « Touka pocmay BKIIOUaeT B ce0s
COBPEMEHHBIE U Kiaccuieckue npubdopsl. [lociennme mponui MHOTOJIETHIOIO
anpoOaIuio B MIKOJIE U MOTYYWIHN MPU3HAHUE Y yunuTenedt xumun. K HuM oTHOCSTCS:

e 1puOOp A1 JIEMOHCTPALIUN 3aBUCUMOCTH CKOPOCTH PEAKIIUN OT PA3TUIHBIX
¢bakTopoB;

® ammapar JJis IPOBEICHUS] XUMUYECKUX PEAKIUN, TPUOOP MIJIsl OTIBITOB C
AIEKTPUUECKUM TOKOM;

e TpUOOp I U3YUEHUS COCTaBa BO3yXa U MHOTHE JIPYTHE.

VYuuThiBas MpakTUYECKUI ONBIT IPUMEHEHUSI JAHHOTO 000pYAOBaHUS HA YPOKax
XUMUHU, MBI JAJIUM JIUIIb KPaTKOE ONucaHue npuoopoB. OCHOBHOM aKLIEHT CIeJIaeM Ha
onmrcaHnny MU(PPOBHIX TAOOPATOPUN U UX BO3MOXKHOCTSIX.

Hudposas (yuennueckas) jsadoparopus (LIJI), mporpamMHO-anmnapaTHbIii KOMILIEKC,
JATYMKOBASI CUCTEMA — KOMILIEKT y4eOHOT0 000pyA0BaHUsI, BKIIOYAOIINI



U3MEPUTEIBHBIN OJI0K, MHTEp(dEeiic KOTOPOro Mo3BoOJIsIET 00ECIEeUnBaTh CBSI3b C
MEPCOHAILHBIM KOMIIBIOTEPOM, U HA0Op JATYMKOB, PETUCTPUPYIOLIUX 3HAUCHUS
Pa3IUYHBIX PU3NYECKUX BETUYMH.

HMatuyuk pH npegnazHaden aJist u3MepeHus BogopoaHoro nokaszarens (pH). B
HACTOSIIEe BpeMs B IKOJY MOCTYMAIOT KOMOMHUPOBAHHBIE JaTYUKH, COBMEIAIOIINE B
cebe CTEKJISIHHBIN AJIEKTPOJ] C DJIEKTPOIOM CpPaBHEHUS, UTO AesiaeT paboTy 1o
M3MEPEHUIO BOJIOPOJHOr0 Moka3arens 6osnee kompopTHoi. J(nanazon usmepenuit pH ot
0 no 14. Ucnonp3yeTcs AJisi U3BMEPEHUS BOJOPOIHOTO MTOKAa3aTeNsl BOJHBIX PACTBOPOB B
Pa3IUYHBIX UCCIICIOBAHUSAX OOBEKTOB OKPYKAIOIIEH CPeIbl.

JaTyuK TeMnepaTypsl IVIATHHOBBIH - IPOCTON U HAJIEKHBIM AATYUK, [IPEAHA3HAYECH
IUISl UBMEPEHUS TEMIIEPATYPBI B BOJHBIX PACTBOPax M B Ta30BbIX cpenax. Mmeer
pas3nuuHbli Auana3zoH uzMepenuit ot - 40 no +180 °C. TexHuyeckue XxapakTepUCTUKU
JaTYMKa YKa3aHbl B HHCTPYKIIMU IO IKCIUTyaTallHuH.

JlaTYHK TeMmepaTypbl TEPMONAPHBIN NMPeAHA3HAYCH JJI U3MEPEHUS TeMIIepaTyp 10
900 °C. Ucnonb3yeTcst Mpu BHITIOJIHEHUH padOT, CBSI3aHHBIX C U3MEpPEHUE TEMIIEPATyp
TUTaMEHH, TUIABJICHHSI U PA3JI0KCHHS BEIIIECTB.

JlaTuMK ONTHYECKO MIIOTHOCTH (KOJIOPUMETP) - IPEIHa3HAYEH JIJIs1 U3MEpPEHUs
ONTUYECKOMN TIIOTHOCTH OKPAIIEHHBIX PacTBOPOB. Mcronb3yeTcs pu U3yuyeHuu TeM
«PactBopbI», «CKOPOCTh XUMUUYECKUX PEAKIIUNY, ONIPEACIICHUN KOHLIEHTPAIlUU
OKpAILIEHHBIX HOHOB WJIU COEAUHEHHIA.

B KOMIUTEKT BXOIAT NAaTYMKHU C PA3IMYHON JNIMHOW BOJIH ITOJYIPOBOJHUKOBBIX
HMCTOYHHUKOB cBeTa: 465 1 525 aM. O0BbEM KIOBETHI COCTABIISIET 4MJI, JIMHA ONTUYECKOIO
nyTd - 10 mm.

JJaT4MK 371eKTPONPOBOAHOCTH NPEAHAZHAYECH I U3MEPEHUS YICIbHOU
3JIEKTPOINPOBOIUMOCTH KUIKOCTEM, B TOM YHCIIE U BOJHBIX PACTBOPOB BELIECTB.
[IpuMeHseTcs npu U3y4EHUU TEOPUU JIEKTPOJIUTHYECKON JUCCOLMALNH,
XapaKTEPUCTHUK BOJHBIX PACTBOPOB.

JlaT4UK XJI0PUI-HOHOB UCTOJIB3YETCS ISl KOJTUYECTBEHHOTO ONPEIETICHUS
COJiep>KaHMsI MOHOB XJIOpa B BOAHBIX PACTBOpax, MOYBE, MPOAYyKTax nutanus. K naruuky
MOAKITI0UaeTCsl MOHOCENEeKTUBHBIN 311ekTpo1 (MCD) (pabouuii 3nekTpo), MOTEHIIHAI
KOTOPOT'O 3aBUCUT OT KOHIEHTPALIUK OINPEETeMOro HOHA, B JAHHOM CIy4yae OT
koHueHTpauu annoHoB CI'. [Torenunan MCO onpenenstoT OTHOCUTENIBHO JEKTPOa
CpaBHEHMsI, KaK IIPaBUIIO0, XJIOpCEepeOPSHOTO.



Muxpockon uuppoBoii npeHa3HauYeH ISl U3y4eHHs] (POPMBI KPUCTAILIIOB U
HaOJIIOICHUS 32 POCTOM KPUCTAILJIOB.

IIpubop 1 nosyyeHust ra3oB UCIONb3YETCS ISl MOTYYEHUS! HEOOIBIINX KOJTUYECTB
ra3oB: BOJ0PO/JIa, KUCI0poAa (U3 MepOKCHIa BOJOPOA), YTIEKHUCIOro Irasa.



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHUYECKUE TOHATHUS

Ilpeomem xumuu. Pob XUMHUM B ’KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BemecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHoe coCcTosiHue BeuecTB. [lonsaTue
0 MeToJlax TMo3HaHus B xuMuM. Yucteie BemectBa u cMmecu. CriocoObl paszieneHust
CMeECEH.

Amomvl u monexynvl. XuMUUECKUE 31eMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocThlie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuueckas Gopmyna. BaleHTHOCTh aTOMOB XHMHUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemiecTB. OTHocuTeNnbHass aTomMHas Macca. OTHOCUTENbHAs
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUHU.

Konuuecmeo eewecmsea. Monb. MossgpHas macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl U 9UClia CTPYKTYPHBIX €IMHUI] BemiecTBa. Pacu€tel mo dopmynaM XUMHUYECKUX
COEIMHEHUH.

Quszuueckue u xumuyeckue s6aeHusi. XUMUUYECKash peakius U €€ Mpu3Haku. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Krnaccudukammss XuMuueckux
peakuuii (CoeIMHEeHUs, Pa3IoKEeHUs, 3aMeIIeHHs, OOMEeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XWMHUYECKOW IMOCYJIOHM, MpaBWiiaMu padoThl B JabopaTopuu u
npuéMamMu 00palleHuss C Ja0OpaTOPHBIM O0OpYIOBAaHUEM, HW3YYECHHE W OIHCAHUE
¢u3nUecKrX CBOMCTB 00pa3ll0B HEOPraHMYECKUX BEIIECTB, HAOMIOACHHE (DU3UUECKUX
(u1aBneHue BOCKa, TasHWE JIbJla, pAaCTUPAHUE caxapa B CTYIKE, KWUIIEHUE U
KOHJICHCALIUSl BOJABI) M XUMHUYECKUX (TOpPEHUE CBEYM, MPOKAIMBAHUE MEIHOU
IIPOBOJIOKH, B3aMMOJCHCTBHE Mejla ¢ KHUCJIOTOM) SIBJICHHWM, HAaOJIOICHUE W OIHUCAHUE
IPU3HAKOB MPOTEKAHUSI XUMHUYECKUX peakuuid (pa3joKeHUE caxapa, B3auMOJICHCTBHE
CEpHOM KHUCJIOTBI C XJOpUIOM Oapusi, pasznoxenue ruapokcuaa meau (ll) npu
HarpeBaHMM, B3aUMOJICHCTBUE kelne3a ¢ pactBopoM comu menu (1), nsyuenue cnoco6oB
paszereHusi CMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHHWE, BBHINIAPUBAHUE,
JTUCTHILISNSA, XpoMaTorpadusi, TpoBeIeHne OYNCTKU MOBAPEHHOMN COJIM, HAOTI0IeHNE
U ONKCAaHUE Pe3yJIbTATOB MPOBEJICHUS OIbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAaHECHUS
MAaccChl, CO3/IaHuE MOJIETIeH MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHeiune npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bozoyx — cmecv eazos. CoctaB Bo3ayxa. Kuciaopoa — simeMeHT U mpoctoe
BellecTBo. Haxoxenune kuciopona B npupoje, GU3NYECKHe U XUMUYECKUE CBOMCTBA
(peakuuu ropenus). Oxcunpl. Ilpumenenue kuciaopoma. CrocoObl TOTYYECHUS
KHCJIOPOJIa B JTA0OpAaTOpPUU M MPOMBIINUIEHHOCTH. KpyroBopoT Kuciopojia B MpUPO/IE.
O30H — ajuioTponHasi MoAU(UKALNS KUCIOPOa.



Tennosoti aghghexm xumuueckou peaxyuu, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U
SHJOTEPMHUYECKHE peaKMU. TOIUIMBO: yroJib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
MapHUKOBOTO 3 PekTa, pa3pynieHue 030HOBOTO CJIOS.

Booopoo — snemeHT M mpocToe BemiecTBO. HaxoxJeHue BOAOpoJa B MPUPOJE,
dbu3nUecKkue U XUMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIoco0bl noydeHust. Kuciaorsl u
COJIH.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

Qusuueckue ceoticmsa 600vl. Bona kak pactBopurenb. PactBopsl. HackllieHHbie
HEHACBIIIEHHBIE paCTBOPBI. PaCTBOpUMOCTH BellleCTB B Bojie. MaccoBast 0151 BELIECTBA
B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHMS. Poib pacTBOPOB B MPUPOJE U B
KU3HU YesioBeka. KpyroBopoT BOibl B IPUPO/IE. 3arpsA3HEHUE NMPUPOAHBIX BoJ. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJ.

Knaccugpurxayusa  neopeanuuecxux coedunenuti. Oxcuovli. Knaccudukarus
OKCH/JIOB: coJjieoOpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIE) U
HecosieoOpasyromue. HomeHnkmatypa okcugoB. OuU3NUECKUe M XMMUYECKHE CBOMCTBA
okcui0B. [Tonydyenue okcuaoB.

Ocnosanus. Knaccudukamnuss OCHOBaAaHUMN: MIETOYN M HEPACTBOPUMBIC OCHOBAHUS.
Homenkmarypa ocHoBanuii. ®Duzndyeckne HW XUMHUYECKHE CBOWCTBA OCHOBAHUM.
[Tomyuyenue oCHOBaHUM.

Kucnomwi. Knaccudukaruss kucinor. Homenkmartypa kucior. dDuszndeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psi aktuBHOCTM MetainoB H. H. bekerosa. [lomyuenue
KHCJIOT.

Conu. Homenknatypa conei. dusznueckue M XUMHUYECKHE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKY KJIAaCCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuit IKcnepumenm:

KauecTBeHHOE ompeneneHue coaepkaHus KHUCIOpPOoJa B BO3AYyXE, IMOIYy4YEHHE,
coOupaHue, pacro3HaBaHWE U H3yYEHHWE CBOMCTB  KHUCIOPOJa, HAOJIOJCHHE
B3aUMOJICMCTBUSI BEIIECTB C KUCIOPOAOM M YCJIOBUS BO3HMKHOBEHHUS M MPEKPALICHUS
ropeHusi (moxkapa), O3HaKOMJIEHHWE C oOpa3llaMH OKCHUIOB M OIMCAaHWE WX CBOWCTB,
MoJlyuyeHrue, coOMpaHHe, pAaclo3HABAHUE M M3YUYEHUE CBOMCTB BoaopoAa (TopeHue),
B3aumojieiictBue Bojopona ¢ okcuaoM wmead (Il)  (Bo3MOXHO wuCHOJIb30BaHUE
BUJICOMATEPHUATIOB), HAOMIOACHUE OOpa3IOB BEMIECTB KOJIMYECTBOM |  MOJb,
HCCIIeIOBAaHUE OCOOCHHOCTEW PacTBOPEHHUsS BEIIECTB C Pa3IMYHON pPacTBOPHUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHOM MAacCOBOW JIOJIEM PAacTBOPEHHOTO
BEIIIECTBA, B3aMMOJEHUCTBHUE BOJABI C MeTaulaMH (HaTpUeM W KajibliueM) (BO3MOYKHO
UCIIOJIb30BaHUE  BHUJEOMATEPHUAJTIOB), HCCIEIOBaHHE O00pa3lioB HEOPraHMYECKUX
BEILIECTB PA3IMYHBIX KIJIACCOB, HAOJIIOJCHHWE W3MEHEHMS] OKpackKu HHAUKATOPOB B
pacTBOpax KHCIOT W LIejouer, u3ydeHue B3aumojerctBusi okcuaa meau () c
pacTBOPOM CEpPHOM KHUCJIOTHI, KHCJIOT C METAUIAMU, PEaKIUil HeUuTpaau3aluu,



MOJy4YEHUE HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOTO METallla JIPYTHUM U3
pacTBOpa COJIM, PELICHUE DKCIECPUMEHTAIbHBIX 3a1a4 10 TeMe «BaXHEHIIHWE KIacChl
HEOPraHUYECKUX COCTMHEHUI.

Iepuognuecknii 3axoH u Ilepuognueckasi cucreMa XMMUYECKHX JJIEMEHTOB
. U. MenaeneeBa. CtpoeHue aTroMoB. XuMHYecKasi CBfA3b. OKHCIMTEIbHO-
BOCCTAHOBUTEJIbHbIE PeAKIUN

[lepBble MOMBITKH KIacCUPUKALIMU XUMUYECKUX dJIeMeHTOB. [loHsATHE O Tpymnmax
CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METalIbl, TaJOTeHBI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3yroT aM(POTepHbIE OKCUJIBI U THAPOKCHUJIBI.

ITepuonnueckuit 3akoH. Ilepuonnueckas cucrema XuMHYECKUX dineMeHTOB J[. .
MenneneeBa. Koporkomepuognas wu jaiauHHONepuomHas Qopmbel [lepuogndeckoit
cucremMbl xumuyeckux odnemeHtoB [J[. . MenneneeBa. Ilepuoabl W rpynmsl.
DU3NYECKUN CMBICI HOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIIbI SJIEMEHTA.

Crpoenue atomoB. CocraB aroMHbIX sifep. M3otombl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UYE€K aTOMOB MepBhIX 20 XUMUYECKUX 3eMeHTOB [lepuoandeckoi
cucrembl J[. M. MengeneeBa. XapaKTe€pUCTHKAa XUMHUUYECKOrO DJIEMEHTAa IO €ro
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTM M3MEHEHMSI pajJuyca aTOMOB XUMHUUYECKHUX DJIEMEHTOB,
METaJUTMYECKUX U HEMETAIUTMYECKUX CBOMCTB IO FPYIIAM U IEPUOIAM.

3nauenue I[lepumonnueckoro 3akoHa u Ileproanyeckoil CHUCTEMBI XUMHUYECKHX
3JIEMEHTOB [UIA pa3BUTUs Hayku W Tnpaktuku. J[. . MenneneeB — y4€HbId U
IpaK/1aHMH.

Xumuueckass cBs3b. KoBaneHTHas (mosiipHass ¥ HEMOJISIpHAs)  CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp oxucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. IIporeccel
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

N3yuyenue 00pa3oB BEMIECTB METAJUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pacTBOpaMU KHCJIOT M IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKLMil (TOpeHue,
peaKIu pa3jaoKeHUs, COEAUHEHNUS).

Mexcnpeomemmunie ceasu

Peanuzamusa MeXnpeaQMeTHBIX CBS3€d MpPU H3YYEHUH XHMUH B &8 Kjacce
OCYILIECTBIISIETCSl 4Yepe3 HMCIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSTHIM,
TaK W TOHATHM, SABISAIOIIMXCA CHUCTEMHBIMM JJII  OTAEIBHBIX  IPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

Obwue ecmecmeeHHO-HAYUHble NOHAMUA: HAYYHBIM (DAKT, TUMOTE3a, TEOPHs,
3aKOH, aHallu3, CUHTE3, KIaccu(uKaius, NepuoaUIHOCTb, HAOIIOACHUE, SKCIIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.
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Qu3uxa: Matepus, aToM, JJCKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHUA, W30TOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJA, SJIEKTPUUECKUU 3apsii, BEIIECTBO, TeEJO, OOBEM,
arperaTHOE COCTOSIHME BEIECTBA, a3, (DM3WMUYECKHE BEIMYMHBI, CIUHUIBI U3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE371b1, COHIIE.

buonoeus: hborocuntes, apixanue, ouocdepa.

Teoepaghus: atmocdepa, rugpocdepa, MUHEPANbI, TOPHBIC MOPOJbI, IMOJE3HbIC
HCKOIIaeMbIE, TOTJIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA IIPOT'PAMMBI 11O
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC Pe3yJbTaThl OCBOCHHS IIPOTPAMMBbI OCHOBHOTO 0011IeT0 00pa30BaHus
JOCTUTAIOTCS B XOJie OOydYeHHWs XHMHHM B CJIMHCTBE Y4eOHOW W BOCIUTATEIBHOU
JESATEITBHOCTH B COOTBETCTBUU C TPATUITMOHHBIMA POCCUHCKUMHU COITMOKYJIBTYPHBIMH U
JTYXOBHO-HPABCTBCHHBIMHM IICHHOCTSIMH, TPUHATBIMH B OOINECTBE TMpaBHJIaMU U
HOPMaMH IIOBEJICHUS W CIIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CaMOpPa3BUTHUS H
COILMAJIN3AIMH 00 yYarOIIHXCA.

Jluynocmuvle  pe3yrbmamol OTPaXKAIOT TOTOBHOCTh o0yJaronmxcs
PYKOBOJCTBOBAThCS CUCTEMOM TO3HTHUBHBIX IEHHOCTHBIX OPHCHTAIUH M paCIIMpPEHHE
OTIBITA JIESITEIILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) mMaTpMOTHYECKOT0 BOCIIUTAHMS
e IICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H

HAyYHOMY HaCJCIHWI0, TOHMMAaHWs 3HAYCHUS XHMHUYCCKOW HAyKH B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBa, CIIOCOOHOCTH BIIQJACTh JOCTOBEPHOW HHQpOpMaIumend o
NIEPEIOBBIX JIOCTIDKCHUSAX W OTKPBITUAX MHPOBOM W OTCUYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MHpa U OOIIECTBA;

2) rPaskIaHCKOT0 BOCTIUTAHUSL:

e TIPEICTABIICHUS O COIMAJIBHBIX HOPMAX W MPaBUIaX MEKITHIYHOCTHBIX OTHOIICHHUHA B
KOJUIGKTUBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM,
y4eOHO-UCCIIEIOBATENCKOM, TBOPYECKOM M APYrUX BUAAX JIEATEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW MACSATEIBHOCTH TMPHU BBITIOJHCHUH
y4eOHBIX, ITO3HABATEIIHHBIX 3a/1ad, BBINOJHCHUHW XHMHYECKHUX 3KCIICPUMEHTOB,
CO3aHUM YYEOHBIX TPOCKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO W B3aUMOIIOMOIIA
B IpoIECCce ATON yueOHOM EeATeIbHOCTH, TOTOBHOCTH OLICHUBATH CBOE MOBEICHUE U
MOCTYIIKM CBOMIX TOBAPHIIICH C IMO3UITUN HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM
OCO3HAHMS TIOCIIEJCTBUIN TTOCTYITKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS
e MHPOBO33PEHYECCKHE TIPE/CTABICHUS O BEMIECTBE W XUMUYECKON peaKIuw,

COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBIISIONINC

OCHOBY JUIsl TIOHMMaHUs CYIIHOCTH HAay4YHOW KapTHUHBI MHpa, MPEACTaBICHUS 00
11



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOAbI, B3aUMOCBA3AX YEJIOBEKa C
NPUPOTHOMN CPEIOH, O POJIM XMMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;
MO3HABATEJIbHBIE MOTHBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU MO XMMUH,
HeoOXonuMble 111 OOBSCHEHHS  HAOMIOAaeMbIX IPOLIECCOB U SBJICHHI,
MO03HABATEIbHOM, WH(OPMAIIMOHHOW W YHUTATENbCKOM KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C Y4YEOHBIMHM TEKCTaMH, CIPABOYHOM
TUTEpaTypor, JOCTYNHBIMM TEXHUYECKHMMH CpeACTBaMU  HMHGPOPMAIMOHHBIX
TEXHOJIOTHM;
UHTEepec K 00YUEHUIO U MO3HAHUIO, JTH0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH
K CcamMo00pa3oBaHUIO, MPOEKTHOW M UCCIIENOBATEIbCKON JIEATEIbHOCTH, K
OCO3HAHHOMY BBIOOpY HAIPaBICHHOCTU U YPOBHS 00yUeHHUsI B JaTbHEHIIIEM;

4) popMupoBaHHUSI KYJbTYPbI 310POBbS
OCO3HAHUE LIEHHOCTU >KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 3J0pOBbI 00pa3 JKW3HU, OCO3HAHWE TMOCJICACTBUNA M HEIPHUSITHE
BPEAHBIX  TPHUBBIYCK  (YMOTPEOJICHHS  aJIKOTOJIs, HAPKOTUKOB, KYpEHHs),
HEOOXOAUMOCTH  COOJIFOJICHUST TIpaBWJI  0€30MACHOCTH MpPU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:
UHTEpeC K MPaKTUUYECKOMY M3y4YeHMIO Tpodeccuii u Tpyna pazIudyHOro poja,
YBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU IESATEIBLHOCTH, B TOM YUCJIE Ha OCHOBE
OpUMEHEHUs]  MPEIMETHBIX  3HAHUW 1O  XUMHUHU, OCO3HAHHBIM  BBIOOp
UHAUBUAYATBHON TPACKTOPUH MPOJOJDKEHUS 00pa30BaHUs C YYETOM JHMUYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN,
YCHEITHON MPpo(heCCHOHAIIBHOM JEATeIbHOCTH M Pa3BUTHS HEOOXOJIUMBIX YMCHHM,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEelIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:
HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHE K MPHUPOJE KaK MCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, IIOHMMAHUE LIEHHOCTH 3J0pOBOr0 H
O6e3zomacHOro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznueckoMy U TICUXWYECKOMY 3JI0POBBIO, OCO3HAHWE IIEHHOCTU COOIIOACHUS
MpaBmJI OE30MaCHOTO MOBECHUS TIpU paboTe ¢ BEUIECTBAMHU, a TAKXKE B CUTYaIUsX,
YIPOKAOIIUX 340POBBIO U KU3HU JIOAEH;
COCOOHOCTH NPUMEHATH 3HAHUSA, I[OJy4aeMble MpPU M3YUYCHHH XUMUHU, IS
pEeILICHUs 3aJ]1a4, CBA3aHHBIX C OKPYXAIOUIEW MPUPOAHON CPENOW, IS MOBBILICHUS
YPOBHS  DKOJOTHMYECKOW  KYJbTYphl, OCO3HAaHUSA TIJIOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJIEeM U NMyTe WX pEHIeHUs MOCPEICTBOM METOJ0B XHWMHH,
JKOJIOTMYECKOTO MBIIUIEHUS, YMEHHSI PYKOBOJCTBOBATHCS WM B ITO3HABATEIIbHOM,
KOMMYHHUKAaTUBHOW U COIIMAJIbHON IIPAKTHKE.
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METANPEAMETHBIE PE3YJIbTATBI
B cocraBe MeranpenMETHBIX pPE3yJIbTAaTOB  BBIACISIOT  3HAYUMBIE  JJIsS
dbopMupoBaHusT MUPOBO33PEHUSI OOIIEHAYUYHBIE MOHSTHS (3aKOH, TEOpPHs, MPUHIIMII,

runotesa, pakr, cucrema, Ipolecc, SIKCIEPUMEHT U IPYToe.), KOTOPbIe UCTOJIb3YIOTCS B

€CTEeCTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETaX M MO3BOJISIIOT HA OCHOBE 3HAHMM W3 ATUX

npeaMeToB (pOpMHUPOBATh MPEACTABICHUE O IETOCTHOM HAay4YHOW KapTUHE MUpa, U

yHUBEpCaJbHbIE  Yy4eOHBbIE  JeHcTBUS  (IMO3HABaTelbHbIC,  KOMMYHUKATUBHBIE,

pPEryJIsITUBHBIE),  KOTOpble  oOOecrneyuBalOT  (opMUpOBaHME  TOTOBHOCTH K

CaMOCTOSITEIbHOMY TUTAHUPOBAHHUIO M OCYIIECTBICHUIO YU€OHOU JIeITeIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS
ba3zoevie nocuueckue oelicmeus:

e yYMEHHUS UCIMOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS MPU OCBOCHUU 3HAHUIM:
PaCKpbIBaTh CMBICII XUMUYECKUX MOHATUN (BBIJEIATh UX XapaKTEepHbIE MPHU3HAKH,
yCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMH TMOHATHSIMU), UCTIOJIBb30BATh TOHSATUS IS
0OBSICHEHUS OT/CJIbHBIX (PAKTOB U SIBJICHHH, BRIOUPATh OCHOBAHUS U KPUTEPUU JJISI
KJacCU(pUKAIIUU XUMHUYECKUX BEIIECTB U XUMHYECKUX PEaKIui, YCTaHaBIMBATH
MPUYUHHO-CIICICTBEHHBIE CBI3U MEXKIYy 0ObEKTaMU U3YUYEHUS, CTPOUTD JIOTHICCKHUE
paccyxaeHus: (MHIYKTUBHBIC, JCAYKTHUBHBIC, IO aHAJOTHUH), JIeJIaTh BBIBOJLI U
3aKJIFOYECHUS;

e YMEHHE TIPUMEHSTH B TPOIECCE TO3HAHUS TOHATUS  (MPEAMETHBIE U
MeTarpeIMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIE B XUMUU,
npeoOpa3oBbIBaTh ITUPOKO MPUMEHSEMbIE B XUMUHU MOJICIbHBIE MPEICTaBICHUS —
XUMUYECKU 3HaK (CMMBOJI DJJIEMEHTa), XUMHYeckass ¢opMmysia U ypaBHCHHE
XUMUYECKOW peaKIuu — MPHU PEIIeHUH y4eOHO-II03HABATENIbHBIX 3aJ1ad, C YU4ETOM
ATUX MOJEIBHBIX TPEACTaBICHUN BBISBISATh W XapaKTEPU30BaTh CYIIIECTBEHHBIE
IMPU3HAKKA M3Y4aeMbIX OOBEKTOB — XUMHYECKUX BEIECTB M XUMHUUYECKUX PEAKIIHH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IMPUYMHHO-CIICJICTBEHHBIC  CBSI3M U
MPOTUBOPEUHS B U3yUaE€MbIX IMpoOIeccax U SBJICHUSX.

bazoevie uccneoosamenvckue oeiicmeus:

e YMEHHE MCIOJIb30BaTh MOCTABICHHBIE BOIPOCH B KAU€CTBE MHCTPYMEHTA MTO3HAHMUS,
a TakKe B KayeCTBE OCHOBBI I (OPMHPOBAHMS THIIOTE3Bl II0 IPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

e MPUOOPETCHHE ONbITa 10 IUIAHWUPOBAHWIO, OpPraHM3allid H  IPOBEJICHHIO
YYECHUUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOJ0IaTh 3a XOJ0M IIpoIllecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3ysbTaT, (PopMynHpoBaTh OOOOIICHUS H
BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEOBAHUS, COCTABIATH OTYET O
MpoJieJIaHHOW padoTe.

Paboma c ungpopmayueii:

e YMEHHE BBIOMpPATh, AaHAIIM3UPOBATH U MHTEPIPETUPOBATh MHGOPMAIHIO PA3TUIHBIX

BUJIOB U (OpM TMPEACTaBICHHS, IMOJYYaeMYI0 W3 Pa3HbIX HMCTOYHHUKOB (HAy4HO-
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NomyJsipHasl JUTEpaTypa XUMHUYECKOTO COJEp)KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcel UHTEepHETa), KpUTUUECKU OLEHUBATH IPOTUBOPEUHUBYIO U HEJOCTOBEPHYIO
UH(pOpMaIHIO;
YMEHUE MPUMEHATHh pa3JIMyHble METOAbl U 3alpoChl MpPU IOUCKE U OTOOpE
WHPOpMAIIMU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX ISl BBIOJHEHUS
y4eOHBIX M TO3HABaTEIbHBIX 33/a4 ONPEAEeNIEHHOIO THUIA, MPUOOPETEHUE OIbITa B
00JaCTH  MCHOJB30BaHHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHUS PA3JIMUYHBIX MMOUCKOBBIX CHUCTEM,
CaMOCTOSITEJILHO BBIOMpPATh ONTHUMANIbHYIO (pOpMy TpencTaBiieHus UHGOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 33Jayd  HECIOKHBIMU CXEMaMH, JuarpaMMamH,
ApyruMH popMaMu rpauku U UX KOMOMHAIUSMU;
YMEHHE  UCIOJIb30BaTh W  aHaNU3UpOBaTh B  Ipolecce  ydyeOHOW
UCCJIeIOBATENbCKON ACSATENBHOCTH HMH(MOPMALMIO O BIUSHUU MPOMBILIIEHHOCTH,
CEJIbCKOTO XO3SWCTBA W TPAHCIOPTAa HA COCTOSHUE OKpYXKAIoled MNpUPOIHOU
Cpellbl.

Kommynukamuenvie ynugepcanvnsle yueoHvle 0eiicmeus:
yYMEHHs 3a7aBaTh BOMPOCHl (B XojAe auajnora W (WiM) AUCKYCCHUHU) IO CYLIECTBY
oOcyxJaeMol TeMbl, (QOpPMYJIUPOBATH CBOM MPEAJIOKEHHUS OTHOCUTEIIHHO
BBITIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;
YMEHHS MPEACTABIATH MOJYYEHHBIE PE3yJbTaThl MMO3HABATEILHON NIEATEILHOCTH B
YCTHBIX M MHUCbMEHHBIX TEKCTaX; JleJaTh MPE3CHTAIMIO PE3yIbTaTOB BBIMOJHEHUS
XUMHYECKOTO JKCIEpPUMEHTa (JJabopaTOPHOrO OmbITa, JabopaTOpHO pabOTHI MO
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOI'O MPOEKTA);
yMEHHS  y4eOHOTO  COTPYIHHMYECTBAa CO CBEPCTHUKAMH B  COBMECTHOM
MO3HABATEIBLHOM M MUCCIEIOBATEIBCKOMN ACSTENBHOCTH MPU PEIICHUN BO3HUKAIOIINX
npoOsieM Ha OCHOBe YyuéTa OOIMUX WHTEPECOB M COTJIACOBAHMS TMO3UIUN
(o6cyxaenus, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPJAMHAIIMSI COBMECTHBIX
JIEUCTBUH, OMpeeleHNe KPUTEPUEB MO OIEHKE KayeCTBA BBITTOJIHEHHONW paOOTHI U
JpyTHe).

Pecynamuenvie ynugepcanvHnole yuedOHvle 0ClUCMEU:
YMEHHE CaMOCTOSITENIbHO  ONpPENEATh LETd JEATEIbHOCTH, IJIAaHHUPOBATh,
OCYILIECTBIISATh, KOHTPOJHUPOBATh M IMpPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENBHOCTh, BBIOUpaTh Hanbosee d(pPeKTUBHBIE CIIOCOOBI PEIICHUS YYeOHBIX U
MO3HABATEIBHBIX 3a/7a4, CaMOCTOSITEIbBHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA AITOPUTM JICMCTBUM IIPU  BBINOJHEHUHM 3aJaHUM €  YYETOM
MOJIYYCHHsI HOBBIX 3HAHWW 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIUSX,
OLIEHWBAaTh COOTBETCTBUE TMOJYyUYEHHOTO pe3ysibTaTa 3asBICHHON IeNu, yMEHHue
MCITIOJIB30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUH 3aJJaHUH.

14



NPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3ynabTaThl OCBOCHUSI MPOTPaMMbl MO XUMHH OCHOBHOTO OOIIEro
oOpa3oBaHusi Ha YriayOJIGHHOM YypOBHE HMEIOT 00Ilee COAEpKATeIbHOE SIpPO C
MpeAMETHBIMU pe3yJibTaTaMU 0a30BOr0 YPOBHS, COIJIACOBaHBI MEXAy co0O#, dYTo
MO3BOJISIET PEaTU30BBIBATh YIIYOJICHHOE M3YYeHUE KaK B paMKax OTIEIbHBIX KJIACCOB,
TaKk U B paMKax pealu3allid WHIWBUIYAJbHBIX 00pa30BaTENbHBIX TPACKTOPHM, B TOM
YHUCJIE UCIIOJIB3YsI CETEBOE B3aMMOAECHCTBUE opranu3aiuu. 1o 3aBepiennn peanuzanumn
nporpaMMbl  YIJIyOJEHHOTO YpOBHS oOOydaronmuecss CMOTYT JeTajbHee OCBOMUTH
Marepua, OBIaJeTh PACIIMPEHHBIM KPYrOM MOHSITUH U METOJIOB, pelliaTh 3a7a4u Oojee
BBICOKOT'O YPOBHS CJIOKHOCTH.

[IpenqmeTHble pe3yabTaThl BKJIIOYAIOT: OCBOGHHE OOYYAIOIIUMHCS HAaYYHBIX
3HaHUW, YMEHUH U CIOCOOOB ACHCTBUM, CeU(UYECKUX IS MPEIMETHONW 00JIacTH
«XUMHUS»; OCHOBBI HAYYHOTO MBIIUICHUS; BUJIbl JICSITEILHOCTH MO MOJIYUYEHUIO HOBOTO
3HAHUS, €r0 UHTEPIpETaIluU, TPeoOpPa30BaAHUI0 U TPUMCHEHHUIO B PA3IMYHBIX YUEOHBIX
U PpEAIbHBIX JKHU3HCHHBIX YCIOBHSAX; OOECIEUYMBAIOT BO3MOXKHOCTH YCIEIIHOTO
o0y4eHUs Ha CJICIYIONIEM YPOBHE 00pa30BaHMs.

K xoniy obyuenust ¢ 8 kacce y ody4daronierocsi 0yayT copMUpOBaHbI CIEIYIOIIHNE
NpeIMETHBIE Pe3yIbTaThl U3yUYEHUS XUMUU Ha yTiIyOJIeHHBIM YPOBHE:

® PpAacKphIBaThb CMBICII OCHOBHBIX XHMHYECKHUX ITOHATHH: aTOM, MOJICKYIa,
XUMHYECKUH 3JEMEHT, METa/Ul, HEMETa/ll, aJIOTPOINHMS, IPOCTOC BEIIECTBO,
CIIOKHOE BECIIECTBO, CMeCh (OJHOPOJHAsS M HEOJHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTEJIbHAS aTOMHas M MOJICKYJISpHas Macca, KOJWYCCTBO BEIISCTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JOJS XUMHYCCKOTO DJJEMEHTAa B COCAMHCHHH,
MOJIIPHBIH 00BbEM, OTHOCHTEIbHAS TUIOTHOCTh Ia30B, OKCHJ, KUCJIOTa, OCHOBaHUE,
coiib, aM(OTEepHBI OKCHJ, aM(OTEpHBIH THAPOKCHJ, XUMHYECKas pPEaKIus,
KJ1accuuKaIis Peakluii: peakIiuu COCIUHCHUS, PEaKIIUN Pa3JI0KCHHS, PEaKIuu
3aMeIIeHUs, pPeakuu OOMEHa, 3K30- W DHJIOTePMUYECKHE PEAKIMH; TEIIOBOU
adekT peakuu; SIpO aToMa, SJISKTPOHHBIA CJIOM aroMa, aTOMHas OpOHTab,
paauyc atroMa, XMMHUYECKas CBs3b, MOJSIPHAs M HEMOJSpHAs KOBAJICHTHAS CBS3b,
WOHHAs CBS3b, HOH, KAaTWUOH, AaHWOH, pAacTBOp, MaccoBas JOJs BeIIecTBa
(TIpolieHTHAas KOHIICHTpAIMs) B pacTBOpPE, MOJIApHAs KOHIICHTpAIlUs BEMISCTBA B
pacTBOpe; DAICKTPOOTPHIATSIILHOCTh, CTCICHb OKHCICHHS, OKHUCIUTEId U
BOCCTAHOBUTEIIH, OKHCJICHUE u BOCCTaHOBJICHHUE, OKHCJTUTEIBHO -
BOCCTAHOBHTEIILHBIC PEAKIIHH, METOJT DJICKTPOHHOTO OajaHca;

® JUTFOCTPUPOBATH B3aHUMOCBS3b OCHOBHBIX XMMHUUYECKUX MOHATHH U IPUMCHSThH 3TH
MTOHSATHS MPH ONMCAHUH BEIISCTB M MX IPEBPAIICHMIA;
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HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JJIsi COCTaBi€HHUS (OpPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
OINpEJENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHUSX, CTEIICHb
OKHUCJICHHSI DJIEMEHTOB B OMHApHBIX COECIMHEHUSAX, MPUHAMJICKHOCTh BELIECTB K
OIpPEJICTICHHOMY KJIACCy COEIMHEHUU MO (opmysiaM, BHJIBI XMMHUYECKOW CBS3H
(KOBaJICHTHOW Y MOHHOW) B HEOPraHUYECKUX COCTUHEHUSX;
PacCKpbIBaTh CMBIC 3aKOHOB COXPAHEHMsI MACChI BELIECTB, IIOCTOSHCTBA COCTABA,
Ilepuonnueckoro 3axkona JI. M. MenzgeneeBa, aTOMHO-MOJIEKYJISIDHOM TEOpHUH,
3aKkOHa ABOragpo M €ro CIJIEJICTBUHM, MNPEJICTABICHUN O Hay4YHbIX METOJax
NO3HAaHMS, B TOM YHUCJIE DKCIEPUMEHTAIBHBIX W TEOPETUUYECKHX METOJAxX
UCCJIEOBAaHNUs BEIIECTB U N3YUYCHUS! XUMUYECKUX PEaKLU;
JEMOHCTPUPOBaTh  IMOHMMAHUE  NEPUOAMYECKOM  3aBUCMMOCTH  CBOWCTB
XUMHUYECKHUX JIEMEHTOB OT UX NOJIOKEHHUs B [leproguyeckoii cucreme:
ONMKCHIBATh U XapakTepu3oBaTh TabmuuyHyro ¢opmy [lepuonnyeckoit cuCTEMBI
XUMHYECKUX IJIEMEHTOB: Pa3IMyaTh MOHATHS «TJ1aBHasg nojarpynmna (A-rpymnma)» u
«robounas noarpymnmna (b-rpymnmna)y», «Mmasbie nepuoab» U «O0JIbIINE TEPUOIBIY;
COOTHOCHTH 00O3HaueHusi, KOTOpble HMeroTcss B Tabnuue «llepuognueckas
cucreMa xumudeckux dieMmeHroB J[. M. MeHnngeneesa», ¢  4HMCIOBBIMU
XApAaKTEpPUCTUKAMHU CTPOCHMSI aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTAaB U 3apsih
A11pa, 00LIee YNCIIO JIEKTPOHOB U paclpeiesIeHue UX MO AIEKTPOHHBIM CIIOSIM);
OOBSCHATH CBSI3b TOJOXEHUs diemeHTa B Ilepuoanueckoil cucreme c
pacrpeneeHueM JJIEKTPOHOB II0 JHEPreTUYECKMM YPOBHSAM, IIOAYPOBHSAM U
OopOUTaIsIM aTOMOB NEPBBIX YETHIPEX MEPUOJIOB;
KJIacCUPUIMPOBATh  XMMHUUYECKHUE  DJIEMEHTBI, HEOpraHWMYeCKUe  BEIeCTBa,
XUMHYECKUE PEAKLIUHU (II0 YACIY U COCTABY YYACTBYIOIIMX B PEAKI[MU BELIECTB, 110
TeroBomMy 3 dexry);
XapakTepu3oBaTh (ONMUCHIBATh) (PU3NYECKUE U XUMUYECKUE CBOMCTBA MPOCTBHIX U
CJIOKHBIX BELIECTB: KUCJIOPOAA, BOAOPOJA, BOJBI, OOIIME XMMHUYECKHE CBOMCTBA
OKCHJIOB, KHCJIOT, OCHOBAaHHHW H COJIEHM, T€HETHUYECKYIO0 CBs3b MEXKAY HUMH,
MOATBEPKAAs NPUMEPAMU  MOJIEKYJSIPDHBIX ~ YPaBHEHHM  COOTBETCTBYIOLIUX
XUMHWYECKUX PEaKIU;
ONMCBHIBATH POJIb KHUCJIOPOAA, BOJOPOAA M BOABI B IPUPOIHBIX IpoLeccax, B
JKUBBIX OPraHU3MaxX, UX MPUMEHEHHUE B PA3JIMYHBIX OTPACISIX MPOMBILIJIEHHOCTH,
BO3MOKHO€ HUCIIOJIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHSIX;
OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX COCTaBa U
CTPOEHMSI, BO3MOXXHOCTH NPOTEKaHWUS XUMHUYECKUX IPEBPAILCHUM B Pa3IMYHBIX
YCIOBUSX;
BBIYUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIDHYHO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JOJIF0 XUMHYECKOTO JIEMEHTA B COCIMHEHNH,
MacCOBYIO JOJIF0 XMMHUYECKOI'O 3JIEMEHTa IO (opmyse COEAMHEHMs, HaXOAHTh
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npocTeiuyo (popmyily BEIECTBA 10 MACCOBBIM UM MOJIbHBIM JIOJSIM 3JIEMEHTOB,
MAacCOBYIO JOJIIO BEIIECTBA B PAacTBOPE, MOJSIPHYIO KOHLEHTPALMIO BEIIECTBA B
pacTBOpE, IPOBOJIUTH PACUETHI IO YPABHEHUSAM XUMHUYECKON PEAKIINH;

MPUMEHSATh OCHOBHBIC OIEPAIMM MBICIUTEIBHON JESITCIbHOCTH — aHajdu3 W
CUHTE3, CpaBHEHHE, 0000IIEeHNE, CUCTeMaTH3allHIo, KJIacCU(UKAIUIO, BHISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€d — 11  M3yYCHUsS CBOWCTB BEIIECTB U

XUMHAYECKUX PEaKINii, eCTECTBEHHO-HAYYHBIE METOJbI TIO3HAHHUS — HAOIIOJIEHUE,
U3MEpEeHHe, MOJEITUPOBAHUE, SKCIEPUMEHT (peajbHBI W MBICICHHBIN) — JIA
OCBOEHUS y4EOHOTO COJEPKAHUS;

PacKphIBaTh CYIIHOCTH TPOIIECCOB OKHCICHUS W BOCCTAHOBJICHHS, COCTaBISITh
ypaBHEHUSI TPOCTHIX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX peaknuid (MeToa0M
AIIEKTPOHHOTO OanaHca);

yCTaHABJIMBATh CBSI3U MEXKIY peajbHO HAOIIOAAEMBIMU XUMHUUECKUMHU SIBJICHUSIMH
U TIPOIECCAMM, MPOUCXOASIIMMUA B MAaKpPO- U MUKPOMHPE, OOBSICHITH MPUIHHEI
MHOT000pa3us BEIIECTB, COOTHOCUTh XMMHUYECKHE 3HAHHUS CO 3HAHUSMHU JIPYTHX
y4eOHBIX MTPEMETOB;

coOmoaTh mpaBmiia Oe30macHOi padoThl B J1a0OpPATOpPUM MPHU HCIOIB30BAHUU
XUMHAYECKOW TOCYOsl M O00OpYJOBaHHS, a TakkKe TMpaBuia OOpalieHus C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIMSMHU BBINOJIHEHUS J1aOOPaTOPHBIX
OIBITOB W MPAaKTUYECKHX paboT MO MOJNyYeHUI0 W COOMPAaHUIO Ta3000pa3HBIX
BEIECTB (BOJOpOJA M KHCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C ONpEACICHHOM
MacCcoOBOM J10JIe paCTBOPEHHOTO BEILECTBA, PELICHUIO SKCIIEPUM EHTAIbHBIX 3324
1o Teme «OCHOBHBIE KJIacChl HEOPTaHUYECKUX COETUHEHUI;

JIEeMOHCTPHPOBAThH BIIaJICHHE OCHOBAMH XMMHUYECKOW I'PaMOTHOCTH, BKIJIIOYAIOIIEH
yMeHHUs 0e30macHOro OOpalieHuss C  BENIECTBAMH, HCIOJb3yeMBIMH B
MIOBCETHEBHOM JKM3HU, a TaK)Ke€ 3HAHUE TPABWII MOBEACHUS B LEISIX COEpeKEeHHUs
3JI0POBbSI U OKPYIKAIOIIEH CPE/IbI.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KonunyecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM
Kourpoububie | IIpakTHyeckue DJIeKTpOHHbIe (LN (POBbIE)
n/n NPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/ibHbIE peCypChl

Paszgea 1. IleppoHayasibHble XUMHYECKHE MOHSAT

us (84acos)

XuMusa — BakHas 00J1acThb

OnektpoHHas popma yueOHMKa, OMOIHOTEKA
POIII. Enunas xosekus HUppoBbIX

11 €CTECTBO3HAHMS U MPAKTUYECKOU 1
00pa3oBaTeNbHBIX pecypcoB (school-
NEeATENbHOCTH YeJI0BEKa .
collection.edu.ru)
DnektpoHHas popma yueOHMKa, OMOIHOTEKA
POIII. Enunas xosekus HUppoBbIX
1.2 BemecTBa n XuMudeckue peakiuu 7

00pazoBaTeNbHBIX pecypcoB (school-
collection.edu.ru).

Pa3znen 2. BaxHelinue npeacraBuTe/ i Heopranudeckux Bemects (17 yacoB)

2.1

Boznyx. [lonstue o razax. Kuciopos.
OKcuIbI

DnektpoHHas popma yueOHMKa, OMOIMOTEKA
POUI. Exunas xomtekus nu@poBbIx
obpazoBarenbHbIX pecypcoB (school-
collection.edu.ru).

2.2

BOI[OpOI[. IlonsTHE O KUCIOTAX U COJISIX

OnexTpoHHas ¢popma yueOHuKka, OnbInoTeKka
POUI. Enunas xomutekus nu@poBbIx
o0Opa3oBaTeNnbHbBIX pecypcoB (school-
collection.edu.ru).

2.3

Bona. PactBopsl. [lonsatue 06
OCHOBaHUSX

OnexTpoHHas popma yueOHUKa, OubnuoTeka
POIII. Enunas komnekuus u@poBbIx
oOpa3oBarenbHbIX pecypcoB (school-
collection.edu.ru).
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24 OCHOBHBIC KIIACCHI HCOPTaHNYCCKUX

COEIMHEHUU

DnekrpoHHas hopMa ydeOHHKa, OMOIHOTEKA
POIII. Enunas komiekuus nudpoBbIx
oOpazoBarenbHbIX pecypcoB (school-
collection.edu.ru).

Pa3nea 3. Ilepuoguyeckuii 3akon u Ilepnoauyec

cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE pe€aKkuuu (9 ‘{aCOB)

Kas cucreMa XuMuieckux djeMmenToB /. . Me

HaejaeeBa. CTpoenne aToMoB. XUMHUYeCKast

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucTeMa XUMHYECKUX

OnektpoHHas popma yueOHMKa, OMOIHOTEKA
POIII. Enunas xosekus HUppoBbIX

31 anemenToB J[. 1. Menneneesa. 4 00pa3oBaTeNbHbIX pecypcoB (school-
Crpoenue atoma collection.edu.ru).
DnektpoHHas popma yueOHMKa, OMOIHOTEKA
3.9 Xumuueckast cBA35. OKUCIUTEILHO- 5 POUI. Exnnas komtexius mu@poBbIx
BOCCTAHOBUTEJIbHBIE PEAKITUN 00pazoBaTeNbHBIX pecypcoB (school-
collection.edu.ru).
OBLEE KOJIMYECTBO YACOB I10 34

1IPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
I Ne Jlama uzyuenusn Hcnonvzoseanue
; Ypoka Tema ypoxa aadopamopnozo u yugpoeozo
o 6 Ian. dDaxm. ooopyoosanusn (yenmp «Touka
meme pocmay)
Paszpnea 1. IlepBoHavanbHble XMMHUYECKUE MOHATHSA (8 yacoB)
Xumusa — eaxcuan 0d1acme ecmecmeo3Hanua U NPAKmMu4eckoil oeamenpvHocmu yenogeka (1 uac)
1 [Ipeamer xumun. Tena u BemecTBa. PU3NUECKHEe U XUMUYECKHE [Mudposas nadboparopust
1 cBolicTBa BemecTB Om3uveckne 1 XUMUIECKUE SIBIICHUS
Bewecmea u xumuuecxkue peaxyuu (7uacos)
5 1 ATOMBI U MOJIEKYJIbI. XUMUYECKHUE JIEMEHTHI. [[pOoCThIE U CIOXKHbBIE
BEIECTBA.
3 2 Xumuaeckas popmysa. BaaeHTHOCT aTOMOB XUMHUYECKUX DJIEMEHTOB [udposas maboparopus
4 3aKOH MMOCTOSHCTBA cocTaBa BemlecTB. OmpeieneHne BaleHTHOCTH
3 aToOMOB 110 (popMysiaM OMHAPHBIX COCTMHECHHH.
OtHocurenbHas aroMHasi Macca. OTHOCHTEIbHASI MOJIEKYJISIpHAsI Macca.
5 4 Boruncnenust OTHOCUTENLHOM MOJIEKYIISIPHON MaccChl BEIIECTB,
MOJISIPHOM MacChl, MAacChl BELIECTB M KOJMYECTBA BEIIECTBA
5 MaccoBast 107151 XUMHUYECKOTO dJIEMEHTa B coeiuHeHnu. Haxoxienue
npocreiiei GopmyIibl BeliecTBa o MacCOBBIM JIOJISIM JIEMEHTOB
7 XuMu4eckue ypaBHeHHs. THUIBI XUMHUYECKUX PEaKIIUii
8 PacuéTrel N0 XUMHUYECKUM YpPaBHEHUSIM KOJIMYECTBA U MACChl HCXOAHBIX
7 BEILIECTB WJIU MTPOJIYKTOB PEAKLIUU

Paznen 2. Baxkneiinme npeacTaBuTe/ I HEOPraHu4ecKux BemecTs (174acoB)
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Bo3zoyx. Ilonamue o 2azax. Kucnopoo. Okcuowvl. (6 yacos)

3akoH ABorazipo. Mousipablii 006EM razoB Beruncienus o0béma,
KOJIMYECTBA BEIIECTBA ra3a 10 U3BECTHOMY €T0 KOJIMYECTBY BEIECTBA,
00BEMY.

10

OTtHOCHTENbHAS INIOTHOCTh T'a30B. BEIUMCIICHHS OTHOCUTCILHOM
IIJIOTHOCTH I'a30B.

11

Ornpenenenre OTHOCUTENBHOM MOJIEKYISIPHON MacChl ra3000pa3HOTO
BEIlleCTBA MO0 GU3BECTHOM OTHOCUTEIIBHOM TIIOTHOCTH

12

Brruncnenuss OTHOCUTENILHON MOJIEKYISIPHOM MacChl ras3a 1o U3BECTHOU
OTHOCHUTEIIBHOM TJIOTHOCTH

13

OOBbEMHBIE OTHOILIEHUS Ta30B MPU XUMHUECKUX peaklusax. Beruncienus
00BEMOB ra30B M0 YPAaBHEHUIO XMMHUECKON PEAKIIUH.

14

Brruncienus mo ypaBHEHUSIM XUMHYECKOU PEAKIIMH: KOJIMYECTBA
BeIlleCTBa, 00bEMA, MAcChl IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WJIH MPOJAYKTOB PEaKITUN

Booopoo. Ilonamue o kucaromax u conax (2 yacos)

15

Boruncnenus 00bEMa, KOJIMUECTBA BEIIECTBA ra3a MO U3BECTHOMY €ro
KOJIMYECTBY BelllecTBa Wik 00bEMY. BerunciaeHus 00bEMOB ra3oB 110
YPaBHEHUIO XUMHUYECKON peaKInu

16

Brrunciaenus mo YpPaBHCHUAM XAMHYECKON PEaAKIUN: KOJIMYECCTBA
BCIICCTBA, O6’LéMa, MacCcChlI 110 U3BECTHOMY KOJIMYCCTBY BCIICCTBA,
O6’béMy, MaccCe pCarcHTOB WIN INPOAYKTOB PCAKIIUN

Booa. Pacmeopul. (2 uaca)

17

PaCTBOpLI. PaCTBOpI/IMOCTB BelecTB B BojAe. HacklllieHHbBIE U
HCHACBIIICHHBIC, KOHOHCHTPUPOBAHHBIC U p336aBHeHHLIe pacTBOPHI.
CnocoObl BbIPAKCHUSA KOHOCHTPAIUU paCTBOPOB: MACCOBAasA N0JIA
paCTBOpéHHOFO BCIICCTBA, MOJIApHAss KOHOCHTpAaUA

[Tudposas naboparopus

21




18 Brrurcnenus ¢ HCMOb30BaHUEM MOHITHSIME «MaccOBasi I0JIs BEIIECTBA
2 B PacTBOpE», «MOJISIpHASI KOHIIEHTPAIUS PACTBOPEHHOTO BEIIECTBA»
OcHosHble Kaccyl HeopzaHuuecKux coeouneHnuil (7 4acoe)
19 Oxcuppl: cocTaB, KIaccu(UKanus, TPUBHAIbHBIC Ha3BaHus. [lomydenune
1 Y XMMHYECKHUE CBOMCTBA OKCHJIOB.
[TousTHE O THAPOKCHUIAX — OCHOBAHUSAX M KHCIIOPOICOACPKAIIUX
20 2 KucnoTax. Ou3nYecKne U XMMUYECKUE CBOWCTBA KMCNOT. [lomyueHue [udposas maboparopus
KHCIIOT
Knaccudukanus ocnoBanumii. 11l€noun, ux cBoiicTa u crocoobl
21 3 noydeHusi. HepacTBopuMbie OCHOBaHUS, UX CBOMCTBA M CTIOCOOBI Hudposas maboparopus
TTOJTyYCHUS
29 [TousiTHe 00 aM(OTEPHBIX THAPOKCHIAX: XUMUICCKUE CBOMCTBA U
4 noJjiyueHue. [IpuMeHeHre BaXXHEUIINX OCHOBAHMM
23 5 Comu: cocTaB, kinaccuuKaius, TPUBHATbHBIC Ha3BAHUS
24 6 ®usnueckne U XMMUYECKHE CBOMCTBA coneld. [lomydenne coneit [ndpposas nabopaTopus
25 7 ['eneTnveckas CBsI3b MEXKY KJIaCCAaMH HEOPTAHUYECKUX COCTUHEHUN

Pa3znen 3. llepuoauyeckuii 3axoH u [lepuoguveckas cucrema xumuueckux 1eMenToB /. U. MenaeseeBa. CtpoeHue aTroMoB. XUMHUYECKAst
cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peaknun (9 4acoB)

Ilepuoouueckuit 3axon u Ilepuoouueckaa cucmema xumuueckux inemenmos /[. H. Menoeneesa. Cmpoenue amoma (4 uacos)

1 CocraB aTOMHBIX AA€p. H3oTomb!l Kak Pa3SHOBHUIAHOCTH aTOMOB
XHUMHNYCCKOI'O 2JICMCHTA

26

DNEeKTPOHBI. DIIEKTPOHHAs OPOUTAIb. DIEKTPOHHbIE KOHPUTYpALIUU U
97 2 ANeKTpOHHO-Tpaduyeckue Gopmyssl aToMoB. CTpOoEHHE NIEKTPOHHBIX
000J104eK aTOMOB MepBbIX 20 XUMUYECKUX eMeHTOB [leproanueckoit

cuctemsl JI.1. MeHaeneeBa

3 N3MeHeHne CBOMCTB COEAMHEHNI XUMHUYECKUX IEMEHTOB B IEPUOAAX U
rpymnmnax

28

22




H3MeHeHre CBOMCTB COCIMHEHUI XUMUYECKUX 3JIEMEHTOB B MIEPUOIAX U

29
rpyImmnax.
Xumuueckan céazv. OKuciumenvHo- 6occmanosumenvusle peakyuu (5 uacos)
30 DNEeKTPOOTPUIIATETPHOCTh XUMHYECKHX 31eMeHTOB. KoBasieHTHas
1 noJisipHasi cBsizb. KoBaseHTHas HenosipHast CBsi3b. IOHHAS CBS3b
31 2 CreneHp OKHCIIEHUS [Mudposas nadboparopust
32 3 OKHUCITUTENEHO-BOCCTAHOBHUTEIBHBIE PEAKIINN
33 4 XUMHUYECKUE IITEMEHTHl — OKHUCIIUTENN U BOCCTAHOBHTEIH
34 ) CocraBieHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHI,

METO/I JIEKTPOHHOTO OajlaHca
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