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B cootBetrcTBHU ¢ yacThio 6.1 cTateu 12 @enepanbHoro 3akoHa ot 29 aexkadpst 2012 r. N 273-D3
"O6 ob6pazoBanuu B Poccuiickoit ®enepauun", nynktom 4 cratbu 3 denepanbHoro 3akoHa Ne
371-@3, B uensax mpuBEICHHUS OCHOBHOM 001Ie00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro
obpazoBanms  (manee OOII OOO) B coorBercTBME C  (hemepanbHOl  OCHOBHOM
001eo0pa3oBaTeNIbHON MPOrpaMMO, YTBepkKIeHHOW mpukazoM MunucreperBa Ilpocsenienus
Poccuiickoit  Deneparuu or 18.05.2023r. Ne37 «O6 yrBepxkaeHuu (denepanbHOM
00pa3oBaTeNnbHON POrpaMMbl OCHOBHOTO O0IIIeTr0 oOpa3oBaHus», HA OCHOBaHUH npukaza MbBOY
OOII c.fOuupr Ne 112 or 31.08.2023 rona BHECTH M3MEHEHUS B:

1. TlosicHUTebHYIO 3aNIMCKY:

1. Ilporpamma yuebHOro mnpeamera «Xumus» paszpaboTaHa C LENbI0 OKa3aHUs
METOAMYECKOW TOMOIIM YYHUTENI0 XUMHUH B CO3JaHUM pabodeld MporpamMMbl MO ydeOHOMY
peIMeTy, OPUEHTUPOBAHHOW Ha COBPEMEHHBIE TEH/ICHIIMU B 00pa30BaHUM U aKTHUBHbIE METOJAMKHU
o0Oy4eHusl.

2. IlporpaMMa 1Mo XMMHH Ha YPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUs COCTaBlIEHAa Ha
OCHOBE TpeOOBaHUH K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEJIbHOM MPOrpaMMbl OCHOBHOTO
obmiero oopazosanusi, npeacraBieHHbIX B DI'OC OO0, a Takke Ha ocHOBE (enepanbHOI paboueit
[IPOrpaMMbl BOCIIUTAHUS U C YYETOM KOHIENIMU MPENoJiaBaHusl yueOHOro npeamera «XuMus» B
oOpa3oBaTenbHBIX opranu3anusax Poccuiickoit denepanum.

3. Ilporpamma mo xumuM AT TMPENCTAaBICHHE O IEJAX, OOIIEH cTpareruu oOydeHus,
BOCIUTAHMSI W Pa3BUTUA OOYy4yalOUIMXCA CpPEACTBAMH Y4eOHOro MpeIMeTa, YCTaHaBIMBaeT
00s13aTeNIbHOE TMPEIMETHOE COJAEp)KaHHEe, MPeayCMaTpUBaeT paclpeieiieHre ero mo KiaccaM Hu
CTPYKTYypUpPOBaHHUE TIO pa3jiesiaM U TeMaM MPOTrpaMMBbl 110 XUMHUU, OMPeesieT KOJTUUYEeCTBEHHbIE 1
KAUeCTBEHHbIE XapaKTEPUCTUKU COJIEP)KaHUS, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh HU3yYEHUS
XUMUU C Y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKM y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEW 00yJaromMxcs, ONpeAessseT BO3MOKHOCTH IpeaMeTa IJsl peau3alun
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHMsSI OCHOBHOW 00pa30BaTeIbHOW MHporpaMMbl Ha YpPOBHE
OCHOBHOT0 00111er0 00pa3oBaHus, a TaKke TpeOOBaHUM K pe3yJabTaTaM 00yueHUs: XUMHH Ha YPOBHE
Hesneld M3ydeHHs NpeaMeTa M OCHOBHBIX BHMJOB Yy4eOHO-TIO3HABATENbHOW JEATENbHOCTU
00y4Jaromierocs 1Mo OCBOCHHUIO y4eOHOTO COJIepKaHUsI.

4. 3HaHWEe XUMHHU CIY)KUT OCHOBOH JUIsl (popMUpPOBaHMSI MUPOBO33pPEHUsI 00ydaroIerocs,
€ro MpeACTaBICHUI O MaTepHalbHOM €IUHCTBE MHpA, BAXKHYIO POJIb HUIparoT (GopMHUpyeMble
XUMHUEH MpesICTaBIeHUs O B3aMMONPEBPALICHUSX SHEPTHUU U 00 IBOJIOLUH BELIECTB B MPUPOJE, O
NyTAX pelIeHUuss TI00aJbHBIX MpOOJeM YCTOMUMBOIO pa3BUTUS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBON U 3KOIOrHYeckoi 6€30MacHOCTH, MPo0IeM 3paBOOXPAHEHHUS.

5. Uzyuenue xumuu:

-CII0OCOOCTBYET peau3alii BO3SMOXHOCTEH /ISl CaMOPa3BUTUSL U (POPMHUPOBAHUS KYJIBTYpHI
JTUYHOCTH, €€ 001mel 1 QyHKIIMOHATEHON TPaMOTHOCTH;

-BHOCHT BKJIaJl B ()OPMHPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEW 0Oydarommxcs,
HaBBIKOB ~ MX  CaMOCTOSTEIbHOW  y4yeOHOW  JEeSATeNIbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX yYMEHUH, HEOoOXOAMMBIX Kak B TIIOBCEJHEBHOW JKM3HHM, TaK U B
po¢eCCUOHATBHON JIEATETFHOCTH;

-3HAKOMUT €O CHEeNM(PUKONH HAyYHOrO MBIIUICHUS, 3aKJIaJbIBAa€T OCHOBBI IIEIOCTHOTO
B3IJIsila HA €UHCTBO NMPHUPOABI U UEIOBEKa, SIBJISIETCS OTBETCTBEHHBIM 3TAroM B (GOPMHUPOBAHUU
€CTECTBEHHO--HAyYHOH IrPaMOTHOCTH O0yYarOIIUXCs;

-CIIOCOOCTBYET (DOPMHPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TpUPOAE, K 4YENOBeKY, BHOCHUT CBOW BKJIaJ] B DKOJOTHYECKOe OOpa3oBaHHE
00y4Jaronmxcs.

6. /lanHble HampaBieHUs B OOyYCHHHM XUMHUHU OOECHIEeUMBAIOTCS CHEUU(UKON ColepKaHHs
y4eOHOro IMpeaMeTra, KOTOPbIM ABISETCS MeNaroruyeckd aJanTHPOBAHHBIM OTpakKeHHEM 0a30Boii
HayKU XMMUU Ha ONPEIEIEHHOM dTarle €€ pa3BUTHS.


https://rulaws.ru/laws/Federalnyy-zakon-ot-29.12.2012-N-273-FZ/

7. Kypc xumumn Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs OPUEHTUPOBAH HAa OCBOCHHE
00y4aroIUMUCS CUCTEMBbl NE€PBOHAYAIBHBIX MOHITUNH XMMHH, OCHOB HEOPraHMYECKOW XUMHUM U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX [OHATUN OPraHUYECKON XUMUH.

8. CtpykTypa cofepaHus MporpaMmbl 0 XUMHM c(hOpMUpOBaHA HA OCHOBE CHCTEMHOTO
noaxona K e€ mi3ydeHuro. CoJep’KaHUE CKIIAJbIBAETCS U3 CUCTEMbl IOHATUNH O XMMHUYECKOM
3JIEMEHTE U BEIECTBE M CUCTEMbI IIOHATHH 0 XUMU4ecKoil peakiuu. O6e 3T cUCTEMBI CTPYKTYPHO
OpPraHMU30BaHbl 10 MPUHIUIY [OCIEI0BATENIBHOIO PA3BUTHUSI 3HAHUNH HA OCHOBE TEOPETHUECKHX
IIPECTaBICHUM PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YUYEHHS O CTPOEHUM aToMa U XUMUYECKOH CBSI3H;

— Mpe/CTaBIEHUH 00 EKTPOIUTHYECKOHN TMCCOLMAlUN BEILECTB B PACTBOPAX.

9. Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPHYECKU IOJIYYCHHBIX H
OCMBICJIEHHBIX (DaKTOB, PA3BUBAIOTCS IIOCIEI0OBATEIbHO OT OJHOIO YPOBHS K JPYrOMY, BBIIOJIHSI
(byHKIUK OOBSCHEHHS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U NIOJyYEHHUS U3y4aeMBbIX BEIIECTB.

10. OcBoenue mporpamMmbl MO XHUMHHU CIIOCOOCTBYET (POPMHUPOBAHUIO TPEACTABICHUS O
XMMHMYECKON COCTABJIAIOIIEN HAy4YHOM KapTUHbI MHUpAa B JIOTUKE €€ CUCTEMHOW NPUPOJBL,
LIEHHOCTHOTO OTHOLIEHMs K Hay4YHOMY 3HAaHHUIO U METOJaM IO03HaHHUs B Hayke. V3ydeHue xumuu
IPOUCXOUT C NMPHUBJICYEHUEM 3HAHUHN U3 paHee U3YUEHHBIX y4EOHBIX MpeaMeToB: «OKpyxKaromui
Mup», «bronorus. 5—7 knacce» u «@usuka. 7 Kimacey.

11. ITpu u3yyeHUH XUMHUU OPOUCXOIUT (POpMUPOBAHHE 3HAHUI OCHOB XMMHUYECKOH HAYKH
Kak 00J1acTU COBPEMEHHOI'O €CTECTBO3HAHMUS, IPAKTUUECKON JIEATEIIbHOCTH YEIOBEKa U KaK OJHOI0
U3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajada y4eOHOro MHpeaMeTa COCTOUT B (OPMHPOBAHUU
CUCTEMbl XMMHUYECKUX 3HAHUW — BaXXHEUIINUX (DaKTOB, MOHATHUN, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHMH MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKd, B
MPHUOOIIEHNN K HAYYHBIM METOJaM MO3HAHUS NPU M3YyYEHHH BEIIECTB U XUMHUYECKHX peakuui, B
dbopMHpOBaHMM M Pa3BUTUM TIO3HABAaTENbHBIX YMEHUH M UX NPUMEHEHHH B Y4eOHO-
MO3HABATEIbHON U y4eOHO-HCCIIEI0BATENIbCKON JeATEIbHOCTH, OCBOEHUHU MpaBHJl 0€30IacHOro
oOpallleHus C BELECTBAMU B MIOBCEIHEBHON KHU3HH.

12. Ilpu u3y4eHNH XMMHU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHHs Ba)KHOE 3HAYCHHE
npuoOpenu Takue ey, Kak:

— (QopMHUpOBaHUE HHTEUIEKTYaJIbHO PA3BUTON JMYHOCTH, TOTOBOW K CamMo00pa30BaHUIO,
COTPY/HUYECTBY, CAMOCTOSTEIbHOMY MIPUHATHUIO pEIIeHUH, CIOCOOHON aJanTUPOBATHCS K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HampaBJIeHHOCTh OOYYEHHs Ha CHCTEMaTH4Yeckoe TMpHOOIIeHHe OOyJaromuxcs K
CaMOCTOSITENIbHOM MMO3HABATEIbHON JEATENIbHOCTH, HAyYHBIM METOAAM IMO3HaHUA, (OPMUPYIOIIUM
MOTHUBAIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMMUU;

— obecrnieyeHre YCIOBHM, CIOCOOCTBYIONIMX MPHOOPETEHUIO OOYYAIOIIMMUCS OIBITa
pa3sHOOOpa3HON JesATeTbHOCTH, IMO3HAHMA M CAMOIO3HAHMS, KIIOUEBBIX HAaBBIKOB (KIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHHUBEPCAIIbHOE 3HAaYEHHE ISl Pa3IMYHbIX BUJOB JI€ATEIbHOCTH;

— (hopmupoBanue ob6mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
quclie YMEHUN OOBACHATH U OLIEHUBAThH SIBJICHUS OKPYXKAIOIIET0 MUpPA, UCIIOIb3Ys 3HAHUS U OIBIT,
MOJTy4YEeHHBIE MTPU U3YUYEHUH XUMHHU, TPUMEHSTh UX MIPU PEIICHUH TPOOJIEM B TOBCETHEBHOMN KU3HU
Y TPYAOBOM ESITEIBLHOCTH;

— (opmupoBanue y o0ydaromMXcsi TYMaHHUCTUYECKUX OTHOIICHUH, TOHUMAHUS IIEHHOCTU
XMMHAYECKUX 3HAHMH A BBIPAOOTKM HKOJOTMYECKH IeJIecO00pa3HOro IMOBeAeHUs B OBITY U
TPYZIOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3I0POBbS U OKPYXKAIOIIEH MPUPOIHON
Cpensl;

— pa3BUTHE MOTHBALMHU K 00YyUEHHIO, CTOCOOHOCTEI K CAaMOKOHTPOJIIO M CAMOBOCITMTAHUIO
Ha OCHOBE YCBOEHMs OOIIEUENIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduIi U HAMIPaBICHHOCTH AaJbHEHIIero 00yueHus..



13. OO6mee yuciio yacoB, OTBEAEHHBIX JUISI U3YUEHHUSI XMMUU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpasoBanus, cocrapiser 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68

4acoB (2 yaca B HEJIEIII0).

14, HOCJ’IGI[OB&TGJ'IBHOCTB HN3YyUYCHHUA TEM B paMKax IIporpaMmbl IIO UCTOPHUU B IIPEACIaAX

OZIHOTO KJIacCa MOXKET BapbUPOBATHCS.

Taobmnuma 1

CTpyKTypa U noc/ie0BaTeJIbHOCTh H3Y4eHHsI KYPCOB B PpaMKAaX Y4e0HOro npeaMeTa

«Xumusa» a4 8 kiacca

Ne Koan
w/n ) HaumeHnoBaHue pa3iesioB 1 TeM IPOrpaMMbl 4ecTBO
4yacosB

Pa3nen 1. [lepBoHaYaIbHbIE XUMHUYECKHE MOHSTHS

XuMust — BaKHas1 00JIaCTh €CTECTBO3HAHUS U MTPAKTUIECKON 5

JESITEIbHOCTH YEJIOBEKa

1.2 BemecTBa 1 XUMHYECKHE PEAKITUN 15
Hroro 1o pasneny 20
Pa3nen 2. BaxkHeliine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 Boznyx. Kucnopoa. [lonsitue 06 okcumax 6
2.2 Bognopoa.Ilonarue o kucinorax u comisix 6
2.3 Boga. PactBopsl. [lonsiTue 00 0OcHOBaHMSIX 6
2.4 OCHOBHBIE KJIACChl HEOPTAHMYECKUX COSTUHEHUN 12
Hroro no paszneny 30

Paznen 3. Ilepuoanyeckuii 3akon u Ilepuogudeckasi cucreMa XMMHYECKHX 3JIEMEHTOB

. U. MenpaesieeBa. CTpoeHune aTtoMoB. XUMHYeCKasi CBSA3b. OKUCIUTEIBHO-
BOCCTAHOBHMTEJIbHbIC PeaAKIIUN

[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema

xuMuueckux aemeHToB [l. . Mennaene-ea. CtpoeHnue atoma 8
Xummaeckasi cBsi3b. OKHCIUTEIHHO-BOCCTAHOBUTEIIHHBIE 7

peakIu
Hroro no paszneny 15
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




Tabnuua 2

CprKTypa ! OoCJIeA0BATECJIbHOCTD UBYICHUSI KYPCOB B paMKax yqeﬁﬂoro npeamMera

«XuMusa» 1 9 kiaacca

Ne KouunyecTB
/i HaumeHoBaHue pa3esioB M TeM NPOrPaMMBbl 0 19COB

Pa3nea 1. BemecTBO M XMH4YecKHe peakuu

11 [ToBTOpEeHUE 1 yroyOieHne 3HaHUH OCHOBHBIX 5
pa3enoB Kypca 8 kiacca

1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKIUil 4

13 DNEKTPOTUTHYECKAS TUCCOITUAIUS. XUMHUCCKUC 8
peakiuu B pacTBOpax

Utoro no pazneny 17

Paspnen 2. HemeTa/uibl M X COeIMHEHUS

21 OO01mas xapakTepuCTHKa XUMUYECKUX IIIEMEHTOB 5
VIIA-rpynmnsl. ["anorenst

29 OO0m1as XxapakTepuCcTUKa XUMHYECKUX PJIEMEHTOB 5
VIA-rpynmnel. Cepa u €€ coenuHeHus

23 OO61mas xapakTepuCTHKa XUMUYECKUX AIeMEeHTOB VA- 7
rpynnsl. A30T, hochop U UX COeTUHEHUS

24 OO01mas xapakTepuCTHKa XUMUYECKUX ITIEMEHTOB 8
IVA-rpynnel. Yraepoa 1 KpeMHUR U UX COEUHEHUS

Hroro no paznery 25

Pa3nen 3. MeTasiibl 4 MX COeTUHEHUS

3.1 OO0mrme cBoWCTBa METAIIOB 4

3.2 Baxxneiiime MeTamibl U UX COSTUHEHUS 16

Hroro no paszneny 20

Pasnen 4. Xumus u okpyxaomas cpeaa

4.1 \ BemectBa u MmaTepuansl B )KM3HU YEJIOBEKa 3

Hroro no paszneny 3

PeszepBHoe Bpemst 3

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




2. Coaep:xanue o0yyeHus:

8 ki1acc

IlepBoHayajbHBIC XHMHYECCKHE NOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4YEJIOBEKAa. XMMHS B CUCTeME HaykK. Tena u
BeniectBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeniectB. llonsAtme o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XUMHUYECKHE 3JIEMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (opmyna. BaJeHTHOCTP aTOMOB XHMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBast 10J11 XMMHUYECKOIO DJIEMEHTA B COCMHCHUH.

KommuectBo BemectBa. Monb. Monsipaasg mMacca. B3anMoCBsI3p KOJIMYECTBA, MAcChl U
YuciIa CTPYKTYPHBIX €AMHUI] BerlecTBa. PacuéTsl mo ¢popmynaM XUMHYECKUX COCIUMHEHUH.

dusnyeckue M XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUUecKue ypaBHeHUs. Kimaccupukanus XuMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMHYECKOW IMOCY/IOH, MpaBUIaMH PadOTHI B J1a00OpaTOpuu U MpHEMaMHU
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HU3YYEHUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0JeHNEe (PU3NIECKUX (TUIaBJICHNE BOCKA, TassHUE JIb/a,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) SBJIEHU, Habto1eHue
U ONKCaHHWE TPU3HAKOB TPOTEKAHUS XHMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICIICTBHE CEPHON KHMCIIOTHI C XJIOpHUI0M Oapusi, pasznoxkenue ruapokcuaa meau (1) npu
HarpeBaHuu, B3auMoJjeicTBue sxenesa ¢ pactBopoM coiau menu (), m3ydenme crnoco6oB
paszeneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpOBEeIEHHE OYUCTKM TOBApPEHHOW COJM, HAOIIOJEHHE M ONHCaHUe
pe3y/IbTaTOB TPOBENEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baneiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razos. Cocra Bo3ayxa. Kucinopon — 371€MEHT M MPOCTOE BELECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MoAU(pUKaus
KHCIIOpO/Ia.

TennoBoit 3pdexT XUMHUYECKON peakluu, TEPMOXHUMHUYECKHE YpaBHEHHS, 35K30- H
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — snemeHT M mpoctoe BemecTBo. HaxokaeHuwe Boxopoaa B IMPHUPOAE,
buznyeckrue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comnu.

MonsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. Hacelennsle n
HEHACBILICHHbIE pPacTBOpbl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas H0js BeEILECTBA B
pactBope. XUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanuss Heopranmueckux coenuHeHuid. Oxcuabl. Knaccuduxanus oOKCHaoB:
coyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenkmaTypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanus. Knaccudukaius OCHOBaHUM: MIENOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kuciot. @uznyeckue U XUMUYECKHE
cBoMcTBa KUCIOT. P akruBHocTH MetaiuioB H. H. bexerosa. Ilosrydenue kucior.

Conu. Homenknarypa cosieil. @u3nyeckue U XMMHUYECKHe CBOMCTBa cojied. [lonmydyenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKy KJIaCCAMH HEOPIraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEIEIICHUE COACPKAHUsI KUCIOPOoJa B BO3/lyXe, MOJyueHue, COOupaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAHWE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHEe CBOMCTB BOjOpojaa (TopeHue), B3auMojeicTBHe Bogopoma ¢ okcuaom wmemd (1)
(BO3MO>HO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH pPacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHMYECKUX BEHISCTB PA3IMYHBIX KJIACCOB,
HAOJI0/ICHUE M3MEHEHUSI OKPAaCKH WHIAMKATOPOB B PAacTBOpAaX KHUCIOT U IIEI0Yel, U3ydeHue
B3aumoeiictBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajuia IpyruM U3 pacTBOpa COJH, PEIIEHHE IKCTIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «Bakuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

IMepuoauueckuii 3akon u Ilepuoanyeckasi cucreMa xummuuyeckux djiemenros /. U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBple MOMBITKM KIacCU(PHUKAIMU XUMHUYECKUX OdJeMeHTOB. [loHsTHE O rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJLIBI, TAJOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

[Iepnonnueckuit 3akoH. llepuommueckass cucrema xuMudeckux oanemeHtoB J[. .
MenneneeBa. Koporkonepuognas u jniauHHONepuonHas ¢opmbl [lepuogmdeckoit cuCTeMbI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne artomoB. CoctaB aromHbIX saep. W3orombl. OnexkTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHTOB [leproaudeckoil CHCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS painyca aTOMOB XUMHUYECKHUX AJIIEMEHTOB, METAJUTHIECKUX
Y HEMETAJUIMUECKUX CBOMCTB I10 TpynnaM U NepHoIaM.

3nauenue [leprmonnueckoro 3akona u [leproanyeckoit cHCTEMbl XUMHUYECKUX JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumu4deckasi — CBS3b. KoBasientHast ~ (mosisipHass W HEMOJIApHAs) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs. OKHCIHMTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. IIponecchbr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumMeHm:

M3Y4YeHHE OOpa3IOB BEIIECTB METANIOB M HEMETAJJIOB, B3aMMOCHCTBHE THAPOKCHIA
LMHKAa C pacTBOpPamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUTHOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpeHre, Peakiuy pa3oKeHHs], COSTUHEHN).

Meostcnpeomemnwie ceasu



Peanuszanus MeXnpeIMeTHBIX CBSI3€H MIPU U3YYEHUH XUMHUHU B 8 KIIACCE OCYILECTBIISIETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAyYHBIX MOHATHHA, TaK M IOHATUH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MIPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOwie ecTecTBEHHO--HAy4YHbIE IOHSTHA: HAay4HbIM (akT, I'MIIOTE3a, TEOpHUs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usuka: marepusi, aToM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIBI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsij, BELIECTBO, TeJIO0, 00BEM, arperaTHoe
COCTOSIHWE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, qpixanue, ouochepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpadbl, TOPHbIE IOPOJIbI, IOJE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 kJiace

BemecTtBo u XuMH4YecKasi peakuusi

[lepuonnueckuii 3akoH. Ilepuoguueckas cucrema xumMuueckux osneMeHtoB J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX INEPHOAOB, Kallns, KaIbLUsi U UX COCJUHEHUM B COOTBETCTBUU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHune BeniecTBa: BUABl XMMHMYECKON CBS3H. THUIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTraHMYECKUX BEIIECTB. XHUMHYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COEIUHEHMM, TeHEeTH4ecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccuukanus XuMHUUECKUX peakiuil Mo pa3IuyHbIM MpU3HAKaM (IO YUCIYy U COCTaBY
YYaCTBYIOUIMX B pEaKUUU BEIIECTB, IO TEMJIOBOMY 3(QexTy, Mo H3MEHEHHIO CTeleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

ITonatue o ckopoctu xuMudeckoi peakuuu. [loHarue o0 oOpaTUMBIX M HEOOpATHMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMU, AJIEKTPOHHBINH OajlaHC OKUCIUTENBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBieHHE YpPaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopus 37AEKTPOIIUTUYECKON JUCCOLMALIMHN. DIEKTPOJIUTHI U HEJIEKTPOINUTHI. KaTHoHBI,
AQHUOHBI. MexXaHu3M JAHMCCOLMAlMM BELIECTB C pPa3IMYHBIMM BHJAAMHU XHUMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIBHBIC U C1a0bIE DIIEKTPOIUTHI.

Peakiuy MOHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peakiil HOHHOTO OOMEeHa, MOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peaknuil. CBONMCTBA KUCIOT, OCHOBAHMM M COJIEW B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIud Ha HWOHBI
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C MOJEISAMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX BEIIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
WCCIICJOBAHUE 3aBUCUMOCTH CKOPOCTM XMMMYECKOM PEAKIUH OT BO3ACUCTBHS PA3IHYHBIX
(bakTOpOB, UCCIEIOBaHHE JIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, MpoIlecca AUCCOLMAIIUN
KHCJIOT, IIeno4ed M coned (BO3MOYKHO MCIIOJIb30BaHUE BHUJEO MAaTEpUANIOB), IMPOBEICHHE
OTIBITOB, WITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINbITOB, WUIIOCTPUPYIOIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOPEHHE, peakluu DPA3JIoKEHUs, COSAUHEHMS),
pacrio3HaBaHUE HEOPraHWMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

Hemeranibl U X coeIMHEHUS

OOmast xapakTtepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHbIC
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOMCTBAa NPOCTHIX BEIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHasg  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M 4esloBeKa. BakHele Xaopuabl
U MX HAXOXJEHUE B IIPUPOJIE.

OOmas xapakrepuctuka syeMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHbIE MOAU(UKALMU KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (U3MYecKHue M XMMUYecKue cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCIOT M crenuduueckue). XUMHUECKUEe pPeaklHH,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklus Ha cyiabgaT-uoH. HaxoxeHnue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMHU Cepbl (KUCIOTHBIE JIOKIM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpUpojJe, (QHU3MYECKHe U
XUMHYecKHe cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMUak, ero Gu3n4eckue 1 XMMUYecKHue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (PU3NYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usznueckue M XUMHYECKHE CBOilcTBa (oOlIuMe Kak TNpPeACTaBUTENs Kjacca KHUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEpAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBbl U BOAOEMOB). docdop, amroTponHbie MOAU(DUKALIUH
docdopa, ¢puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaTtoB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmast xapakrepuctuka syeMeHTOB |V A-rpymmel. OCOOEHHOCTH CTPOSHHMSI aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHHUS. YTJepo/, allIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHE B
npupoze, pusnueckue U XuMU4eckue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYecKue U XMMUYECKHE CBOMCTBA, IEUCTBUE HA JKUBBIE OpraHU3MBI,
NOJTy4eHHEe U MPUMEHEHHE. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a T100aJIbHOTO TOTEIUIEHHs KJIMMaTra, MapHUKOBBINA 3Q@eKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOMCTBA, MOJy4deHHE U NpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHayanbHbIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHMSX yIriepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, 3TaHOJ, IJMULIEPUH, YyKCycHas Kuciora). I[lpuponHsie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Tra3, HedTh), MPOAYKTHl HX NEpepadOTKH
(OeH3uH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOIIOTMYECKH BaXKHBIX BEIIECTBAX:
KMpax, Oeikax, YriaeBoJaX — M HMX pPOJM B JKU3HM 4YelloBeKa. MarepuanbHOE €IMHCTBO
OpPraHMYECKUX YU HEOPraHMYECKUX COECIUHEHHM.

Kpemuwnii, ero ¢usndeckue M XHUMHYECKHE CBOMCTBA, MOJYYCHHE M TPUMCHEHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHHEBOM KuciaoTe. CHIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BakHeimme



CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MMacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOI JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHe o0pa30B HEOPTaHUUECKUX BEIECTB, CBONCTB COJISIHONW KUCIIOTHI, IPOBEIACHHE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MYECKue U XUMHUYECKHE CBOICTBA raJlor€HOB M UX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUJACOMATEPUATIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOpPUAOB (TaJOTEeHUIOB),
O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COeAMHEHUAMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB), HAONIOJeHHEe Tmpolecca OOyrauBaHUS — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW pEakIWy Ha Cylnb(paT-HOH W HAONOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PU3MYeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MO’KHO HCIIOJTb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3YYEHHE CBONCTB aMMHaKa, IPOBEICHUE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-uoOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENeH KPUCTALTMYECKUX PEHIETOK anmasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MOJTyYCHHE, COOMPAHHE, paclio3HABAaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl W W3Yy4YEHUE TMPU3HAKOB HMX TMPOTEKAHMs, O3HAKOMJICHHE C MPOIYKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/lad Mo Teme «BaxkHelmue
HEMETaJUTbl U UX COCTUHEHUSD.

MeTtaJuibl M UX COeIMHEHUS

OO6mrast xapakTepUCTHKA XHUMHUYECKHX DOJEMEHTOB — METaUIOB HAa OCHOBAHMHM UX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. Meraumueckasi CBs3b M METATMYECKas KpPUCTAJUTMYECKas
peméTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTamioB. Pu3MuecKue U XUMHUYECKHE
cBoiicTBa MeTtayioB. OO1Me crnocoObl Moixy4eHus: MeTayioB. [IoHATHE O KOPpO3UU METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[Ilenounble MeTaiIbl: MOJ0KeHUE B lleproanyeckoil cucTeMe XHUMHUUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpOEHHE UX aTOMOB, Hax0JAeHUE B npupojae. OU3nyeckue 1 XUMUYECKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
MIEJIOYHBIX METAJUIOB U UX COCTUHECHUM.

[[lenoyHo3eMenbHbBIE METAJUIBI MAarHuid M KaJlblUi: MojoxeHue B Ilepuoamueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXOXKICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxuHeimune coeanHeHUs
KaJbpus (OKCUM, TUAPOKCU, coin). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTPaHEeHHUS.

Amomunuii: nonoxenue B Ilepumomnueckoid cucreme xumudeckux siemeHto . .
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHue B mpupojae. Ousndeckne U XMMUYECKHE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenne B Ilepronnueckod cucremMe XUMUYECKHX »djieMeHtoB [[. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B mpupoae. OPU3NUecKrue U XMMUUYECKUE CBOMCTBA
xene3a. Oxkcunpl, ruapokcuasl U conu skene3a (l1) m xenesza (Ill), ux cocras, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKCnepumMeHm:

O3HAaKOMJICHHE C O00pasllaMd METajuIOB U CIJIaBOB, WX (PU3UYECKUMH CBOWCTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIONBb30BaHHE BHAEOMATEPUAIIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIUSA U HATPUS C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHAIIOB), HCCIEAOBAHUE CBOWCTB JKECTKOW BOJBI, MpOIlEccCa TOPEHUs Kele3a B



KHCIOpoe  (BO3MOXKHO — MCIIOJIB30BAaHME  BUACOMATEpUAOB), IPU3HAKOB  IMPOTEKaHUS
Ka4eCTBEHHBIX pEaKIUil Ha MOHBI: MAarHWs, KajblMs, aTIOMUHUS, LIMHKA, xene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHHE W ONMCAHKUE TPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIus U KaJbLus (BO3MOXKHO HCIIOJI30BaHUE BHIEOMATEPUANIOB), UCCIEJOBAaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIUHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «Ba)kHelIne MeTabl ¥ UX COSITUHEHUS.

XumMus ¥ OKpy:Kaomas cpeaa

BemectBa u Marepuaisl B IOBCEIHEBHOM XU3HM YenoBeka. be3onacHoe ncnosiab3oBaHue
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomip Nnpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XUMHUYECKOE  3arpsA3HEHHE  OKpy)Kawlled cpeabl  (IpelenbHas — AONyCcTUMAas
KOHIIEHTpauus Bemects, ganee — [1/1K). Posb XxuMuu B perieHr# 3K0JI0rH4ecKuX Mpoodiiem.

Xumuueckuii Ixcnepumenm:

u3yudeHne o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAUIOB, TOJIUMEPHBIE MATEPHUAJIbI).

Meoswcnpeomemnwie ceasu

Peanunzanus MeXnpeIMeTHbIX CBSI3€H MpU M3yUYeHUH XUMHUM B 9 Kjacce OCYIIEeCTBISEeTCs
Yyepe3 HCIOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IIOHATHH, TaK W MOHATHH,
SBJISIFOIIMXCSI CHCTEMHBIMHU JJIs1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOI'O IIMKJIA.

OOme ecTecTBEeHHO-HAYYHBIE TOHSTHS: HAyYHBIH (PaKT, THIOTE3a, 3aKOH, TEOpus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIONEHHE,  SKCIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

@dusmka: marepus, aToM, O3JEKTPOH, MHPOTOH, HEHUTPOH, HWOH, HYKJIHUJA, H30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIGKTPUYECKUI 3apsal, MPOBOJHUKH, TOIYIPOBOJHUKH,
JTUBJIEKTPUKH, (POTOJIEMEHT, BEIEeCTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMUECKas pElETKa, CIUIaBbl, (U3NYECKHE BEIMYUHBI,
€AMHMILIBI U3MEPEHUS, KOCMUUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoNHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, S3KOCUCTEMA, MHUHEpaAIbHbIE YAOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE TOPOJBI, IOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.



3. Ilnmanupyemble pe3yabTaThbl OCBOEHHSI NPOrpaMMbl MO XHMHHM HA YPOBHe
OCHOBHOI'0 00111er0 00pa30BaHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE pPE3yNbTaThl OCBOEHHS MPOTPaMMBI OCHOBHOTO 00ImIero o0Opa3oBaHUs
JOCTUTAIOTCS B X0/1€ OOy4YeHUs] XUMUHU B €IMHCTBE Y4eOHOIl M BOCHUTATENIbHOMN JEesTeNbHOCTH B
COOTBCTCTBHUU C TpaJUIIUOHHBIMU pOCCHfICKHMPI COIMOKYJIbTYPHBIMH U AYXOBHO-HPABCTBCHHBIMHA
LEHHOCTAMHU, MPHUHITHIMH B OOLIECTBE MpaBUJaMH M HOpMamMH TOBEJEHUS U CHOCOOCTBYIOT
IpoIeccaM CaMOIIO3HAHU, CAMOPA3BUTHS U COLTUATTU3AIIMH 00YJaIOIIUXCSl.

JIM4HOCTHBIE pe3yNbTaThl OTPAXAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOACTBOBATHCS
CHUCTEMOH ITO3UTUBHBIX ICHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCclHIMpCHUC ONbITa ACATCIBHOCTH Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

[EHHOCTHOTO OTHOIIEHHSI K OT€UYECTBEHHOMY KYJIbTYpHOMY, UCTOPUYECKOMY U HAYYHOMY
HacJI€AUK, IIOHMMaHUs 3HA4YCHUA XUMHUYECKOU HayKH B JKHU3HH COBPCMCHHOI'O O6HICCTB8,,
CHIOCOOHOCTH BJAJIETh JIOCTOBEPHOW HHQOpMAIME O MepefoBbIX AOCTIXKEHUSX U OTKPBITHAX
MHUPOBOW U OT€YECTBEHHON XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOUCTBE MHpa
U 0O0ILIECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHUN B
KOJIJICKTHUBCEC, KOMMYHHKaTHBHOfI KOMIICTCHTHOCTHU B 06HIGCTB€HHO HOJIC3HOI71,
y4e0HO-UCCIIeIOBATENILCKON, TBOPYECKOM U APYrUX BHJAX JESITENbHOCTH, TOTOBHOCTH K
pa3sHoO0Opa3HON COBMECTHOM NEATETBHOCTH IMPH BBIMOJHEHUH Y4eOHBIX, IMO3HABATEIbHBIX 3ajad,
BBITIOTHEHUH XHUMHYECKUX OJKCIIEPUMEHTOB, CO3JaHUM Y4YeOHBIX TPOEKTOB, CTPEMIICHUS K
B3aMMOINIOHMMAHUIO W B3aWMMOIIOMOIIMW B IPOLECCE STOH y‘-IC6HOfI JACATCIIBHOCTH, T'OTOBHOCTHU
OLICHUBATh CBOE MOBEJCHUE U MOCTYIKHA CBOUX TOBAPUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCJEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUpPOBO33PEHYECKHE  TPEJICTAaBICHWs O  BEHIECTBE W XHUMHYECKOW  PEaKIuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKH U COCTaBISIONIUE OCHOBY JUIS
IMOHUMAaHUWs CYIIHOCTH Haquoﬁ KapTUHBI MHpa, MPCACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAIX
pa3BUTHS MPHUPOJBI, B3aUMOCBS3AX 4YeJOBEKa C MPUPOTHON CpPEeloi, O PONH XUMHUHU B MO3HAHHUU
ATHUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBJICHHbIE Ha TMOJIyYeHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOAUMBIE I OOBSCHEHHS HaOMIOJAeMBbIX TIPOIECCOB W SIBJIICHWN, TO3HABATEIHHOM,
MH(OPMAIIMOHHON M YUTATENBCKON KYIbTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON pabOTHI ¢
y4eOHBIMM TEKCTaMM, CIPABOYHOM JHUTEpaTypoi, JOCTYNHBIMH TEXHUYECKUMHU CpEICTBaMU
WH(OPMAIIMOHHBIX TEXHOJIOTHUH;

WHTEpeC K OOYYECHHIO M TO3HAHHWIO, JIFDOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHON W HCCIIEAOBATENIbCKOM JESITEeIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YEHHS B JajbHEHIIEeM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE HCHHOCTH XHW3HU, OTBECTCTBCHHOI'0O OTHOIICHUA K CBOEMY 310POBbI0, YCTAHOBKHU
Ha 3JIOpPOBBIM 00pa3 JKU3HH, OCO3HAHUE TIOCIEICTBUNA U HEMPUATHE BPEIHBIX MPUBBIUEK
(ymoTpeOneHnss ajkoroJisi, HApKOTHKOB, KYpEHHUs), HEOOXOAMMOCTH COOJIOJICHUS TIPaBHII
0€30MacHOCTH IIPpU OOPAICHUU C XUMUYECKHMHU BEIIECTBAMH B OBITY M peallbHON )KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

WHTEpEC K MPAKTUYECKOMY M3YUYCHHIO TPOodeccHili U Tpyaa pa3iIudHOro poja, YBaKEHUE K
TPYAy U pe3yJbTaTaM TPYIAOBOW JEATEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAaHUI 10 XUMHUH, OCO3HAHHBINM BBIOOP MHAWBUAYAIEHONW TPACKTOPHUU MPOJIOIHKEHUST 00pa3oBaHus



Cc y4€TOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHMHHU, OOIIECTBEHHBIX HWHTEPECOB U
MOTpeOHOCTEH, yCIEeNHON MPOPECCHOHAIBHON JIEATEILHOCTH M Pa3BUTHUSI HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJalITUPOBATHCS B MPO(ecCHOHABHO cpejie;

6) 9K0JIOrH4Y€eCKOT0 BOCIIUTAHUS

IKOJIOTHUYECKHU IIeJIeCO00pa3HOe OTHOIICHUE K MPHUPOJAE KaK MCTOYHUKY KU3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHMS, MOHHMMAaHUE ILIEHHOCTU 3J0POBOro M 0e30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY 3JI0POBBIO, OCO3ZHAHUE
LIEHHOCTU COOJIOZCHMsI MpaBuil 0€30MacHOrO MOBelIeHUsl mpu paboTe ¢ BelleCcTBaMH, a TaKkKe B
CUTYaIHIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJIydaeMble IIPU U3YUYEHUU XUMUH, JJIsl pElIeHus 3ajad,
CBSI3aHHBIX C OKPYXAWOUIEH NPUPOJHOM CpENOM, Uil TOBBILIEHUS YPOBHS 3KOJOTHYECKON
KYJIbTYpPbl, OCO3HAHMS TJIOOAJTBLHOTO XapakTepa SKOJIOTMYEeCKHX MPOOJeM U MyTeill UX pelleHus
MOCPEJICTBOM METOJOB XHWMHUHM, HKOJIOTHYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
[M03HABATEJIbHOW, KOMMYHUKATUBHON U COLMATIBHON IIPAKTUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MmeranpenMeTHBIX pe3yabTaTOB BBIIACIAIOT 3HAUYMMBbIe I (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAy4YHbIC TOHSTHS (3aKOH, TEOpHs, MPUHIUII, TUMoTe3a, (PakT, cucrema,
MIPOLIECC, AKCIIEPUMEHT U JAPYroe.), KOTOPbIE HCIOJIB3YIOTCA B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX
IpeaIMeTax M TMO3BOJISIOT Ha OCHOBE 3HAHUHM U3 3TUX MPEIMETOB (POPMHUPOBATH MPEICTABICHUE O
L[EJIOCTHOW HAay4YHOW KapTHHE MHpa, U YHHBEpcajbHble ydeOHble AeWCTBHs (TO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETYISATHBHBIC), KOTOPBIE OO0CCIEYMBAIOT (POPMHUPOBAHUE TOTOBHOCTU K
CaMOCTOSITENTFHOMY TUIAHUPOBAHUIO U OCYIIECTBIICHUIO YUeOHOU JEsITENbHOCTH.

Ilo3naBaTebHbIE YHUBePCcAIbHbIE YUeOHbIE 1eiCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHHM 3HAHUM:
pPacKpbIBaTh CMBICT XMMHUYECKUX MOHSTHUN (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTAaHABIUBATH
B3aUMOCBS3b C JIPYTUMH TOHSATHSIMH), UCIIOIH30BATh MOHATHS JIsl OOBSICHEHUS OTACIBHBIX (DaKTOB
U SIBICHUN, BBIOMPATh OCHOBAHMUS W KPUTEPUM AN KiIacCU(DUKAIMM XMMUYECKUX BEIIECTB U
XUMUYECKUX PEAKIUH, YCTaHABJIMBATh NPHUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY OOBEKTaMH
W3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIyKTHUBHBIE, IETYKTUBHEIE, 10 aHAJIOTHH), 1eNaTh
BBIBOJIBI U 3aKJTIOUCHNS,

YMEHHE TMPUMEHITh B IMpoIecce MO3HAHHS TMOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHUMHH, MPeoOpa3oBBIBATh IIMPOKO
MpUMEHsIeMble B XMMHH MOJETbHBIC TMPEICTaBICHUS — XUMHUYECKHH 3HAaK (CHMMBOJ DJEMEHTA),
XxuMudeckas QopMyna ©W ypaBHEHHE XHUMHUYECKOW peakmuu — TPH PeHieHuHd ydeOHO-
MMO3HABATENbHBIX 337a4, C YYETOM 3TUX MOJEIbHBIX MPEICTABICHUN BBISIBISATh U XapaKT€pPU30BATh
CYIIIECTBEHHBIC MTPU3HAKN U3YYaEMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB M XUMHUYECKUX PEaKIIHi,
BBISBJISTH OOIIHME 3aKOHOMEPHOCTH, IPUYMHHO-CIICACTBEHHBIE CBSI3U U TPOTUBOPEUHS B U3y4aEeMBbIX
MpoIrieccax U sBJICHUSIX.

ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:

YMEHHE WCIOJb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA IO3HAHWS, a
Takkeé B KayecTBE OCHOBBI i (OPMHUPOBAHHS THUIMOTE3bl MO TMPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKICHUII;

NpUOOpEeTEeHUE OMbITa MO TUIAHWPOBAHUIO, OPTaHU3AlMd W TPOBEACHHUIO YUYECHUYECKHX
SKCIIEPUMEHTOB, YMEHHE HaOII0aTh 3a XOJO0M IMpOIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €0
pe3ynbrat, QopMynupoBaTh OOOOMIEHUS ¥ BBIBOABI 1O pe3yJdbTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMs, COCTABIIATh OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ nnopmanmeii:

YMEHHE BBIOMpPATh, aHAIU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMALIUIO PAa3TINYHBIX BUIOB U
dbopM mpencTaBiICHUS, MOTYYaeMYI0 W3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJSpHASs IUTEpaTypa



XMUMHUYECKOTO COJIEpKaHMsI, CIIpaBOYHbIe MOCOOUs, pecypchl MHTepHeTa), KPUTHYECKU OIICHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHUE MPUMEHSTh Pa3InYHbIe METOJbI U 3alPOCHl IPU MOUCKE U 0TOOpe MHpOpMaLUu U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX ISl BBIMOJHEHHS] Y4eOHBIX U MO3HABATEIbHBIX 3a/1a4
ONpeAeNEHHOr0 THIIA, TPHOOPETEHHE OIbITa B O0JACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJaJICHUE KYJIbTYpOHl aKTUBHOTO HCIIOJIb30BAHUS Pa3IMUHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTHUMAJIbHYIO (GOpMy TpeAcTaBICHHUS
nH(pOpMallUd M WUIIOCTPUPOBATh peEIllaeMble 3aJaud HECIOXKHBIMH CXEMaMHM, JuarpaMMaMy,
apyrumu popmamu rpaduKu U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJb30BaTh W aHAIM3UPOBATh B Ipollecce Yy4yeOHON U HCCIeI0BaTEIbCKON
AESATeIbHOCTH HH(POPMALIUIO O BIUSHUH MPOMBIIIICHHOCTH, CETbCKOTO X03sICTBA M TPAHCIIOPTA Ha
COCTOSIHME OKPY>KAIOLIEH MPUPOTHON CpeIbl.

KoMMyHUKaTHBHBIE YHHBePcAIbHbIE YueOHbI€ e CTBHUS:

yMeHHsI 3aJaBaTh BOMPOCH (B XoJe JAuanora u (WiIM) JOUCKYCCHM) IO CYIIECTBY
o0cyknaemMoi Tembl, (OpMyTUpOBaTH CBOM TPEAJIOKECHHUS OTHOCHTEIHHO  BBITOJHEHUS
MIPeITIOKEHHOM 3a/1a4H;

YMEHUS TPEACTABIATh MOJIyYeHHBIE Pe3yJIbTaThl IO3HABATEILHON JESITEIPHOCTH B YCTHBIX
M THUCHbMEHHBIX TEKCTax; JejaTh IMPE3EHTAIMI0 pPe3yJIbTaTOB BBINOJIHEHUS XHUMHUYECKOTO
JKCIepUMEHTa (Ja00paTOPHOTO OMbITa, J1Aa0OPATOPHOM pabOTHl MO HCCIEAOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHUSI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH ITO3HABATEIBHON W
UCCIIEIOBATENLCKOM JAeSITEIbHOCTH MPU PEIICHUH BO3HUKAIOIIUX MPOOIeM Ha OCHOBE yuéTa O0IIMX
MHTEPECOB U COTJIACOBAaHMS MO3ULUN (00CYKIEHUS, OOMEH MHEHHUSIMH, «MO3IOBBIE IITYPMBI»,
KOOp/AMHAIMS COBMECTHBIX JEHCTBUI, OnpeiesieHne KPUTEPHEB 110 OLIEHKE KayeCcTBA BHIOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicCTBUS:

YMEHHE CaMOCTOSITEIBHO OIPENeNATh LEIH JEATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBAThH CBOIO JI€ATEIbHOCTh, BBIOMpATh Hauboee
s exTuBHBIE CITOCOOBI PEMICHHS YUeOHBIX M TTO3HABATEIBHBIX 3aa4, CAMOCTOSTEIFHO COCTABIIATh
WIN KOPPEKTHPOBATh MPEAJIOKEHHBIN alrOpUTM JIEHWCTBUN TIPU BBIMOJHEHUH 33JaHUN C y4ETOM
MOJTyYCHHsT HOBBIX 3HAHWHA 00 M3y4aeMBIX OOBEKTaX — BEIIECTBAX W PEAKIHSX, OLEHHBAThH
COOTBETCTBHE IIOJYYEHHOIO pe3yiabTaTa 3asBICHHOM 1e1M, YMEHHE HCHOJb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, IPE/IaraeéMble B YCIIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yJdbTaTOB IO OCBOEHHIO 00S3aTEILHOTO COJIEp)KaHUs,
YCTAQHOBJICHHOTO JaHHOM (enepanbHOi  pabodeld mporpaMMoid, BBIJENSIOT: OCBOEHHBIE
00yJaroIMMUCs HaydHbIE 3HAHHSI, YMEHUS B CITOCOOBI IEHCTBUH, CTICIIU(PHUECKUE IS TPEIMETHOM
obmactu «XUMHS», BUIBI NEATEIHHOCTH MO TMOJYYCHHIO HOBOTO 3HAHHUS, €r0 WHTEPIIPETAINH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CHUTYAIIHSIX.

K xoHny oOydeHus B 8 KJjacce npeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMINXCSI YMEHUH:

®  pacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSTHIA: aTOM, MOJEKyJda, XUMUYECKUN
3JIEMEHT, TPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJHOPOJHAS U HEOJHOPOJHAS),
BaJICHTHOCTh, OTHOCHTENIbHAsI aTOMHas M MOJICKYJISIpHas Macca, KOJMYECTBO BEIIECTBA, MOIIb,
MOJISIpHAsl Macca, MaccoBast 10JI1 XMMUYECKOT0 3JIEMEHTa B COSAMHEHUH, MOJISIPHBIN 00BEM, OKCHUI,
KHCIIOTa, OCHOBaHUE, COJIb, AJIEKTPOOTPUIATENILHOCTD, CTENEHb OKUCICHUS, XUMUYECKasl peaklus,
KIacCU(PUKALUA PEAKIMA: PEaKIUi COCAUHEHUS, PEaKlUW Pa3NIOKEHUs, peaklud 3aMeIICHUS,
peaknuu oOMeHa, 3K30- M SHIOTEPMHYECKHE PEAKIUH, TEIUIOBOM 3P EeKT peakiuu, sIpo aTroma,
ANIEKTPOHHBINA CIIOW aTroma, aTOMHasi OpOWTaNb, paglyC aromMa, XUMHUYECKas CBS3b, MOJIApHAs U



HENoJIsIpHasi KOBAJEHTHAsl CBSA3b, MOHHAs CBSA3b, MOH, KaTMOH, aHUOH, pacTBOp, MaccoBas IO
BelecTBa (MPOICHTHAs KOHIIEHTpPAITUs1) B PaCTBOPE;

®  WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMMUYECKHUX HOHSITUA M IPUMEHATH 3TU
MIOHSTHS TIPU ONMCAHUU BELLIECTB U X IIPEBPALLCHUI;

®  CMOJIb30BaTh XUMHUYECKYID CHUMBOJIUKY [UJISl COCTaBlIeHHS (OpPMYJ BELIECTB U
YpPaBHEHUN XUMHUUYECKUX PEAKIIUK;

e  OmpenensiTh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCIWHEHHSAX, CTEICHb
OKHCJICHHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAAJIC)KHOCTh BEIIECTB K OINpEeAeIEHHOMY
KJIACCy COCOWHEHUH 1Mo QopMmynaMm, BHJI XHUMHYECKOW CBsI3W (KOBAaJICHTHAss W HWOHHAsA) B
HEOPraHUYECKUX COCTUHEHUSIX;

e packpsiBaTh cMbica [lepuoanueckoro 3akona [[. M. MenaeneeBa: 1€eMOHCTPUPOBATH
[IOHMMAaHHUE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT UX IOJIOKEHUS B
[lepuoanueckoi cucteme, 3aKOHOB COXPAHEHUSI MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOIaJipo;

e ONUCHIBATh M XapakTepuszoBaTh TabmuuHyo ¢opmy Ilepuomudeckoil cUCTEMBI
XMMHUYECKHUX DJIEMEHTOB: pPa3linyaTh MOHATUS «rjaBHas moArpymmna (A-rpymnma)» U «mmobodHas
noarpynmna (b-rpynma)», Manple W OonblIMe TEPUONBI, COOTHOCHTH OOO3HAYEHHUs, KOTOPHIC
umerorcs B Tabmune «llepuonmyeckas cuctema xumuueckux snemeHToB J[. M. MengeneeBa» c
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHMSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3aps sA1pa,
o0111ee YMCIo 3JEKTPOHOB M PACIPEIEICHUE UX 10 SJIEKTPOHHBIM CIIOAM);

e  Kiaccu(UIUpPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPTAaHWUYECKHE BEIIECTBA, XMMUYECCKHE
peakmuu (TI0 YMCITy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3P (DEKTY);

®  XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB pPa3IMYHBIX
KJIACCOB, TOATBEp)KJasi ONMCAaHHE IPUMEpPaMH MOJIEKYJSIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIINI;

® [IPOTrHO3UPOBATH CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT MX Ka4eCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH NPOTEKaHUSI XUMUYECKUX MTPEBPALEHUI B Pa3JINYHbBIX YCIOBUSX;

®  BBIYHUCIATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJII0 XUMUYECKOTr0 3JIEMEHTa M0 (opMysie COeIUHEHHs, MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI [0 YPABHEHHUIO XUMUYECKON PEAKIUY;

® [PUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBLHON AESITENbHOCTH — AHAJINW3 U CHUHTE3,
CpaBHEHHME, O0000IeHHe, CHUCTeMaTH3allMio,  KJIacCU(UKAIMIO,  BBIIBIEHHE  NPUYUHHO-
-CJIEZICTBEHHBIX CBSI3€M — NIl U3YYEHHUS CBOMCTB BEUIECTB M XMMHUYECKUX PEAKIIMN, €CTECTBEHHO-
Hay4YHbIE METO/IbI TO3HAHUS — HA0JI0/ICHUE, U3MEPEHHE, MOJIEIMPOBAHHE, IKCIIEPUMEHT (peasibHbIN
Y MBICJICHHBIN);

e CieloBaTh IpaBWIaM TOJb30BAHUS XHMHYECKOM TMOCyloll M J1abopaTopHBIM
000pyZ0BaHUEM, a TAKXKe MpaBHJIaM OOpallleHHs ¢ BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKLUSAMHU
I10 BBIMOJIHEHHUIO JTJAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOIYYEHHUIO U COOUPaHUIO ra3000pa3HbIX
BEUIECTB (BOAOPOJA W KUCJIOPOAA), IPUTOTOBICHUIO PACTBOPOB C ONPEAEIEHHON MAaccOBOM Joyei
pacTBOPEHHOrO BEIIECTBA, IUIAHUPOBATh M MPOBOAUTH XHMHUYECKHE DSKCIEPUMEHTHI IO
pacro3HaBaHMIO pPACTBOPOB WIEJIOYEH W  KUCIOT C IIOMOLIbKO HMHAMKATOpPOB  (JaKMYC,
¢benondranen, METHIOPAHK U IPYTHE).

K xoHmy oOydeHus B 9 KJjacce INpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:

®  pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX IOHATUN: XMMHUYECKHUN AJIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, aHUOH, IIPOCTOE BEIECTBO, CJOKHOE BEILECTBO, BAJIEHTHOCTD,
ANEKTPOOTPHUIIATEILHOCTh, CTEMEeHb OKHUCICHHS, XUMHUYEcKass peaklus, XUMHYecKas CBs3b,
TerioBor 3(pdeKT peakuuu, MOJb, MOJSAPHBIA 00BEM, PACTBOP, AIIEKTPOIMUTHI, HEIIEKTPOJIHTHI,
ANEKTPOJIUTHYECKAs] JTUCCOLMAIUs, pEeaKIUd HMOHHOrO OOMEHa, KaTajlu3aTrop, XUMHUYECKOoe



paBHOBecHe, 0OpaTUMbIe 1 HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIUH,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE U BOCCTAHOBJIEHHE, aUIOTponusi, amQpOoTEepHOCTb,
XUMHUYECKas CBA3b (KOBAJCHTHAs, MIOHHAs, METAJUIMUECKas ), KpUCTaJUIMUeCcKasl peeéTka, KOppo3us
METaJUIOB, CIUJIaBbl, CKOPOCTh XUMHYECKOW peaklMH, MpeAesbHO gormycTtuMas kKoHueHtpauus [1/IK
BELIECTBA;

®  JWUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IOHATUA M MPUMEHATH 3TH
MIOHATHUSA [IPU ONKMCAHUY BEIIECTB U UX MPEBPALLECHUN;

®  UCNOJNB30BAaTh XHMMHUYECKYI0 CHUMBOJHMKY JUIS COCTAaBICHHS (OPMYN BEIIECTB H
YPaBHEHUI XMMHUYECKUX PEAKIIUN;

® ONpelensaTh BAJICHTHOCTh U CTENEHb OKHUCICHHMS XUMHUYECKHX DJJIEMEHTOB B
COCUHEHUSAX PA3JIIMYHOIO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY Kiaccy
coequHEHUI 1o (opMmynaM, BUA XUMHUYECKOHN CBs3HM (KOBaJICHTHAs, MOHHAs, METaJTM4ecKas) B
HEOPTaHMYECKUX COCAMHEHUSX, 3apsj MOHA 10 XMMHUYECKON (opMyIie, XapakTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COEAMHEHUH, TUIl KPUCTAITIMYECKON PEeIIETKH KOHKPETHOTO BELIECTBA;

e packpsiBaTh cMmbica [lepuonnueckoro 3akona . . MeHneneeBa u 1€eMOHCTPUPOBATh
€ro MOHMMAaHHE: ONHMCHIBATh M XapaKTepu3oBaTh TaOnuuHyro (opmy I[lepuoandeckoil cucTembl
XMMHUYECKHUX DJIEMEHTOB: pa3linyaTh MOHATUS «rjiaBHas moArpymma (A-rpynma)» u «mobodHas
noarpynna (b-rpynmna)», manele u 0OJbIIME MEPUOIbI, COOTHOCUTH OOO3HAUEHHUS, KOTOpBIE
UMEIOTCS B TMEPUOAMYECKON Tabnuile, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHAYECKHUX 3JIEMEHTOB (COCTaB U 3aps] spa, oOIIee YMCIIO IIEKTPOHOB M paclpeesieHHe UX 110
ANEKTPOHHBIM CIIOSIM), OOBSICHITH OOLIHE 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB RJIEMEHTOB U MX
COEMHEHMH B Ipesesax MajiblX EPUOJIOB U IIaBHBIX MOATPYII C YYETOM CTPOEHMSI UX aTOMOB;

e KiIaccu(UUIUPOBATh XMMHUYECKHUE DJIEMEHThI, HEOPTAHUYECKUE BEIECTBA, XUMUYECKUE
peakiuu (1Mo YUCIy M COCTaBY YyYacTBYIOLIMX B PEAKLUH BELIECTB, N0 TEIUIOBOMY 3¢ ¢eKTy, Mo
M3MEHEHHUIO CTENEeHEH OKUCICHUSI XUMUYECKUX JIEMEHTOB);

e  XapakTepu3oBaThb (ONHCHIBaTh) oOLIMEe U cHeruduueckue XHMUYECKHe CBOICTBa
IIPOCTBIX M CJIOYKHBIX BEUIECTB, MOATBEPKAAsl ONMCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX
YPAaBHEHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIH;

®  COCTaBJIATH YPaBHEHMsI DJIEKTPOJUTHUECKON JUCCOLMALMU KUCIOT, IIEJIOUel U COJIeH,
MOJIHBIE M COKpallléHHBbIE YpaBHEHHMs pEakUMi HMOHHOIO OOMEHa, YpaBHEHMs pPEaKLUH,
MOATBEPKIAIOIIUX CYILIECTBOBAHNE M'€HETUUECKON CBSA3M MEXAY BEIIECTBAMU Pa3IMYHbIX KJIACCOB;

®  pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUM OCPEACTBOM
COCTaBJICHHsI SJIEKTPOHHOTO OajlaHCca ATUX peakIuii;

® [POTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHUCHUMOCTU OT HUX CTPOEHHUS, BO3ZMOXXHOCTH
MPOTEKAaHNS XUMHUYECKUX MPEBPAIICHU B PA3INYHBIX YCIOBHSIX;

®  BBIYNCIATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJII0 XUMHUYECKOTr0 3JIEMEeHTa 1Mo (opMysie COeTUHEHHs, MAaCCOBYIO JIOJIIO0 BEILIECTBA B PacTBOpPE,
IIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEAKINY;

e coOmoJaTh MpaBWia TMOJb30BAHMSA XMMHUYECKOM TOCYyIol U J1abOpaTopHBIM
o0opynoBaHUEM, a TaK)Ke MpaBuia OOpaleHHsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLIUSIMHU 10
BBITOJIHEHUIO JTAOOPATOPHBIX XMMHUYECKHX OIBITOB IO TMOJIYYEHHIO M COOMPAHUIO Ta3000pa3HbIX
BEIIECTB (aMMHUaKa U yTJIEKUCIIOTO Ta3a);

® [IPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE KAUYECTBEHHBIH COCTAB PA3JIMYHBIX BEILECTB!
pacrio3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpoMHUA-, HMOAUA-, KapOoHaT-, QocdaT-, CUIMKar-,
cyabGaT-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHSI U MOHBI M3YUYEHHBIX METAJUIOB, PUCYTCTBYIOILINE
B BOJHBIX paCTBOpaxX HEOPraHUUECKUX BEIIECTB;

® [PUMEHATHh OCHOBHBIE OINEPALUH MBICIUTEIBHON NEATEIbHOCTH — AHAJIU3 U CHHTE3,
CpaBHEHHE, 000O0IIeHHEe, CHUCTEeMAaTHU3allhi0, BBISIBJICHHE MPUUYUHHO-CIEACTBEHHBIX CBS3€H — s



HU3YUCHUA CBOICTB BCIICCTB 1 XUMHUUYCCKUX peaKHHﬁ, CCTCCTBCHHO-HAYYHLIC MCTO/bI IMO3HAHUA —
Ha0II0IcHUE, U3MEPEHNEe, MOICTMPOBAHUE, DKCIIEPUMEHT (peabHBIN U MBICTICHHBIH ).



