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MNOACHUTEJIbHAS 3AIINCKA

[IporpamMma 1o XuMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUsI COCTABJICHA HA OCHOBE TPEOOBAHMIA
K pe3ylbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeNIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMA,
npencrasieHHbix B PI'OC OO0, a Taxxe Ha ocHOBe (enepaabHOl padoyeil mporpaMmMbl BOCIIUTAHUS
C y4€TOM KOHIICTIIMY MPEToIaBaHusl yIeOHOT0 MpeaMeTa « XUMUs» B 00pa30BaTeIbHBIX OpraHU3aIMIx
Poccuiickoit ®enepanuu.

[Iporpamma 1o XuMuM Ja€T MpEACTaBICHUE O LENsAX, OOIIel cTpareruu 00y4eHusi, BOCIUTAHUS U
pa3BUTHS OOYUYAIOUIMXCS CPEACTBaMHU y4eOHOTO IMpEeaMeTa, YCTAaHABIMBACT 00s3aTelIbHOE MPEAMETHOE
coJiep’KaHue, MpeaycMaTpuBaeT paclpelielieHne ero mo KjaccaMm U CTPYKTYPHUpPOBaHUE MO paszienaM U
TeMaM [pOrpaMMbl [0 XHMHH, OIPEIENAECT KOJWYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKU
COJIEp’KaHUsl, PEKOMEHYEMYIO IOCJEI0BAaTEIbHOCTh H3YyYEHHUS] XUMUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKU Y4eOHOIO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEW OoOydarouxcs,
ONpe/esieT BO3MOKHOCTH IpeaMeTa sl peaji3alui TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeIbHON TMPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHHUs, a TakKe TpeOOBaHMM K
pe3ynpraTaM OOyueHUs XMMHUM Ha YpOBHE IeJIed H3ydeHUs IpeIMeTa M OCHOBHBIX BHUJOB yueOHO-
MM03HABATEIbHOMN JAEATEIbHOCTH 00y4YaIOUIErocs 0 OCBOEHUIO YU€OHOTO COAECpPKAHUS.

3HaHME XUMHH CIYXUT OCHOBOH i (opMHpOBaHHMS MHMPOBO33pPEHHsS] OO0YyYarollerocsi, €ro
MIPEJICTAaBICHUM O MaTepUaJbHOM €IUHCTBE MHpa, BaXXHYIO pOJIb UrparoT (popMHupyeMble XHMHEH
MIPEJICTaBJICHMS O B3aMMOIIPEBPALLICHUSAX SHEPTUU U 00 3BOJIOIMH BEILIECTB B IPUPOJE, O MYTSIX pELIeHus
I00ATBHBIX TTPOOJIEM YCTOWYHUBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETUIECKOM, MUIIEBOU H
9KOJIOTMYECKOM 06e30MacHOCTH, IPoOIIeM 3paBOOXPAHEHUS.

N3ydenne xumuu:

CIOCOOCTBYET peaJu3allid BO3MOXKHOCTEH JJIsi caMOpa3BUTHS U (POPMHpPOBAHUS KyJIbTYpbI
JTUYHOCTH, €€ 001el 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMHUPOBAHHE MBIILJIEHUS ¥ TBOPUECKUX CIIOCOOHOCTEN 00yUaroluxcs, HaBbIKOB
X CaMOCTOSTENbHONH Y4eOHOU NesATeNbHOCTH, IKCIEPUMEHTANbHBIX W HCCIEAOBATEIbCKUX YMEHHUMH,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KM3HU, TaK U B TPO(HECCHOHATBHOM JesITEbHOCTH;

3HAKOMUT CO CIEeNU(UKON HAyYHOTO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3rJIsifa Ha
€IMHCTBO TPUPOJBI U YEJOBEKa, SABIAETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU E€CTECTBEHHO--
Hay4YHOU rpaMOTHOCTU O0y4aIoONINXCs;

croco6cTByeT (OPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K
MIPUPOJIe, K YeJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCSl.

JlanHble HampaBiieHUs B O0OY4eHUU XUMHUHU 00eCleunBarOTCs CHEU(pUKON coaepKaHusl yueOHOro
IperMeTa, KOTOPBIi SBJIAETCS MeIaroruueck aanTUPOBAaHHBIM OTpakeHHeM 0a30BON HayKH XMMHUU Ha
OTIPEICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTrO 0OIIero oO0pa3oBaHHMs OpPUEHTHUPOBAH HA OCBOCHHE
OoOy4YaroUIMMUCSI CHCTEMbl TEPBOHAYAIBHBIX MOHATHA XHMHH, OCHOB HEOPraHWYEeCKOW XHMHUU U
HEKOTOPBIX OTJEJIBbHBIX 3HAUUMBIX TIOHATUN OPraHUYECKON XUMUU.

CrpykTypa coliep>KaHusl MPOrpamMMbl 10 XUMHH c(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO MOJIX0/a K
e€ uzyuenuto. CozepikaHue CKJIaJbIBACTCSA U3 CUCTEMbI MOHATHI O XUMUYECKOM DJIEMEHTE U BELIECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKOH peakiuu. O6e 3TU CUCTEMbI CTPYKTYPHO OPraHU30BaHbI MO MPUHITUITY
MOCJIEIOBATENIFHOTO PA3BUTHS 3HAHUN Ha OCHOBE TEOPETUYECKUX MPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepnoanueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMHH;

— YY€HHUS O CTPOCHHUH aTOMa U XUMHYECKOU CBS3H;

— MpeACTaBIECHUHN 00 MEKTPOIUTUYECKON TMCCOIMALINY BEILIECTB B PaCTBOPAX.

Teopernueckre 3HaHHUs pacCMaTPUBAIOTCA HA OCHOBE AMITUPUYECKHU MOTYYEHHBIX U OCMBICIEHHBIX
(hakTOB, pa3BUBAIOTCSA MOCIEIOBATENLHO OT OJTHOTO YPOBHS K JPYrOMY, BBITIOTHSA GYHKIIMHA OOBSICHEHUS
U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXHOCTEM MPAKTUYECKOTO MPUMEHEHUS U TMOIY4EHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl O XUMHUH CHOCOOCTBYET (DOPMHUPOBAHMIO MPEACTABICHUS O XMMHUYECKOU
COCTAaBJISIOLIEH HAYyYHOM KAPTUHBI MUpPA B JIOTUKE €€ CUCTEMHOMN MPUPO/IbI, IEHHOCTHOIO OTHOILIECHHUS K
Hay4dHOMY 3HAaHHUIO M METOJlaM MO3HAaHMsS B Hayke. M3ydueHHe XUMHUU MPOUCXOAUT C IPUBICYECHHEM
3HAaHWN U3 paHee M3YYEeHHBIX Y4eOHBIX MmpeaMeToB: «Okpyxaromuidl Mupy», «buonorus. 5—7 Kimacce» u
«®Dusuka. 7 Kiacey.



[Ipy u3ydyeHUM XUMUU TPOUCXOTUT (POPMUPOBAHHE 3HAHMKA OCHOB XHMHUYECKOM HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHUYECKON EATEIBHOCTH 4YelIOBEKa M KaK OJHOTO U3
KOMITOHCHTOB MHUPOBOU KYJIBTYpHl. 3afada y4eOHOTrOo MpeaMeTa COCTOUT B (DOPMHpPOBAHHWH CHCTEMBI
XUMHYECKUX 3HAHUH — BaXHEUIUX (PAKTOB, MOHATHIA, 3aKOHOB U TEOPETUUYECKUX IOJOKCHHUH,
JOCTYITHBIX 0000IIEHNI MHPOBO33PEHUECKOTO XapaKTepa, si3blKa HAyKH, B MPHOOIMICHUH K HAYYHBIM
METO/IaM TIO3HAHUS TPU HM3YyYCHHHM BEUIECTB M XUMHUYECKHX peakiuii, B GOpMHUPOBAHUU U PA3BUTUU
MO3HABATEIHHBIX YMEHUN M WX MPUMEHEHUU B Y4eOHO-TIO3HABATEIHHOW M y4eOHO-UCCIICIOBATEILCKON
NESITETLHOCTH, OCBOCHUH TTpaBUJI 0€3011aCHOT0 OOpAIlleHUsI C BEIIECTBAMH B TTOBCEAHEBHOM KU3HHU.

[Ipn u3y4eHHH XMMHUHM Ha YPOBHE OCHOBHOTO OOIIETr0 0O0pa30BaHUs BHXHOE 3HAYCHHUE MPHOOpEIH
TaKue 1NN, KakK:

— (OpMHpOBAHHE WHTEIUICKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa30oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIHPHOMY TIPUHATHIO PEHICHUH, CIOCOOHOW amamTHpOBaThCS K OBICTPO
MEHSIIOIITUMCS YCIIOBUSIM JKU3HU;

—  HAmpaBJICHHOCTh OOydYeHHUsS Ha CHCTEeMAaTHYeCKoe TMpHOOIeHne OoOydaromuxces K
CaMOCTOSITEJIbHOW TI03HABATENLHON JEATEIbHOCTH, HAy4YHBIM METOJIaM TO3HaHUS, (OPMUPYIOIIUM
MOTHUBAIINIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue  YCJIOBUH, CHOCOOCTBYIOIIMX NPHOOPETEHUIO  OOYUYAIOIIMMUCS  OTbITa
pPa3HOOOpa3HON  JEATENBHOCTH, TIO3HAHUS M CaMOTIO3HAHWSA, KIIOUEBBIX HAaBBIKOB (KITFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIIbHOE 3HAYCHHE JIJISl PA3JIMYHBIX BUOB JIEITEIbHOCTH;

— ¢dopmupoBaHue oOIIeH (QYHKIIMOHATHPHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
yMEHUN OOBSCHATH M OIICHUBATH SBJICHUS OKPY)KAIOIIET0 MUPA, UCTIONB3YS 3HAHUSI U OTIBIT, TIOJTyIeHHBIE
MPU U3YyYEHUHU XHMHUH, MPUMEHITh WX TMPU PEIICHUU MPOoOJIeM B TMOBCEIHEBHOW >KM3HU W TPYIOBOMH
NEeSITENHHOCTH;

— ¢opMupoBaHue y OOyYarOmUXCS TYMAaHUCTHYECKUX OTHOIICHWM, TMOHMMAaHHUS IIEHHOCTH
XUMUYECKUX 3HAHUU JJIs BBIPAOOTKU DKOJIOTHYECKH I1€71eCO00pa3HOTO MOBENECHUS B OBITY M TPYAOBOU
JEATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 370POBbS U OKPYXKAIOLIEH MPUPOTHON CPEIbI;

—pa3BUTHE MOTHBALIMM K OOY4YEHMIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAaMOBOCHHUTAHHMIO Ha
OCHOBE YCBOEHHS OOIIEYEIIOBEYECKHX LIEHHOCTEW, FOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiis H
HaIMpPaBJIEHHOCTH JAJIbHEHIIETO 00ydYeHHUSI.

OOmiee 4YUCIIO 4YacoB, OTBEACHHBIX JJIS HW3Y4YEHHS XHMHUHM HAa YPOBHE OCHOBHOTO OOILEro
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 gacoB (2 yaca B Heeno), B 9 kimacce — 68 yacos (2
yaca B HEJIEINIO).

COJEPKAHUE OBYYEHMUSA

8 KJIACC

IlepBoHava/bHBIC XUMHYCCKHE TIOHATHS

IIpenmer xumuun. Ponab XMMHMH B )KM3HM 4elloBeKa. XUMHMs B CUCTeMe HayK. Tena M BellecTBa.
dusnueckue CBOMCTBa BelIECTB. ArperarHoe cocTosiHue BeulecTB. [loHsATHE O MeTojaxX MO3HAHUS B
xuMuu. Yuctele BemecTBa U cMecu. CrocoObl pa3iesieHust cMecei.

ATOMBI U MOJIEKY/Ibl. XUMUUECKUe ieMeHThl. CUMBOJIBI XMMHUYECKUX 371eMeHTOB. IIpocTeie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass Qopmyna. BalleHTHOCTP aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemecTB. OTHOcUTENbHAs aroMHas Macca. OTHOCHUTENbHAas MOJIEKYJspHas macca. MaccoBas
J0JI1 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHNH.

KonunuectBo BemectBa. Moisib. MomsipHass macca. B3auMOCBSA3b KOJIMYECTBA, MAcChl W 4HCIA
CTPYKTYPHBIX €IMHMII BeriecTBa. Pacu€rsl mo popMmynaM XUMHUECKUX COCTUHEHUH.

OU3NYECKUE U XUMUYECKUE SIBJICHUS. XMMHUUYECKas peaklys U €€ NMPU3HAKU. 3aKOH COXPaHEHUs
Macchl BelecTB. XuMHUYeckue ypaBHeHMs. Kiaccupukanus XMMHUYECKHX peakuuil (CoeluHeHus,
pas3ioKeHus, 3aMelieHns, OOMeHa).

Xumuueckuii IKcnepumennt .

3HaKOMCTBO C XUMUYECKOH MOCYJI0H, MpaBUiIaMu paboThl B TaOOpaTOpUU U MpUEMaMu 0OpaleHHs
c nabopaTopHBIM 000pyIOBaHMEM, H3yuY€HHE M ONucaHue (U3MUECKUX CBOMCTB  00pa3loB
HEOpPraHMYeCcKuX BeIEeCTB, HaOmoJeHue (u3nueckux (IUIaBJICHHE BOCKA, TasHUE JIbJa, pacTUpaHUe
caxapa B CTyIIKE, KNIICHHE U KOHAEHCAUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYH, TPOKATIMBAHUE METHOM
MIPOBOJIOKH, B3aMMOJICHICTBHE MeNla C KHUCJIOTOM) SIBICHWM, HAONIOJEHHE U OINUCAaHWE IPU3HAKOB



MPOTEKAHUSI XUMUYECKUX peakuuid (pa3ioxkeHue caxapa, B3aUMOJCHCTBUE CEPHON KUCIOTHI ¢ XJIOPUIOM
Oapusi, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3aMOJICHCTBHUE Kelle3a C PaCTBOPOM COJIH
meau (I1), m3ydenue cnoco0oOB pas3zeneHns CMeceil: ¢ TOMOIIbI0 MarHuTa, (PUIBTPOBAHHE, BHIMIAPHBAHUE,
IMCTUILUIAIMS, XpoMaTorpadusi, IpoBEJIEHUE OYMCTKM TOBApEHHON COJIM, HAONIONEHHE U OMNHCaHUE
pE3yJIbTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl, CO3/IaHUE MOJEIen
MOJIEKYJI (I1apOCTEPHKHEBBIX).

Ba:kHeiilue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Bosayx — cmech ra3zoB. CoctaB Bo3nyxa. Kuciaopoa — aneMeHT u npocTtoe BemiecTBo. Haxoxaenue
KHCJIOpOJia B IPUpOe, GPU3MUECKUE U XUMUUYECKHE CBOMCTBA (peakuuu roperust). Okcunsl. [Ipumenenune
kucinopoaa. CrocoObl TOJMy4eHHUS KUCIOpoAa B JAaOOpaTOPHUH W MPOMBINUIEHHOCTH. KpyroBopoT
Kucinopozaa B npupoze. O30H — auoTporiHas MOAUGHUKAIHS KHCIOPOIa.

TemoBoil  3pdeKkT XUMUYECKOW  peakuuH, TEPMOXUMHUYECKHE  ypaBHEHHUS, OK30- U
SHIOTEPMHUUECKUE peakluu. TOIIMBO: yrojib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIEHHE NapHUKOBOIO
addexTa, pazpyiieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT M mpocroe BemecTBo. Haxoxzaenue Bomopoaa B mpupoie, puU3MdecKue u
XMUMHYECKHE CBOMCTBA, IPUMEHEHHE, CLIOCOObI nonydyeHus. Kuciaotsl u conu.

MouisipHblii 00BEM ra3oB. Pacu€Tbl M0 XUMHUYECKUM ypaBHEHUSIM.

dusnyeckue cBoKcCTBa BOJIbl. Bosa kak pactBopuTtenb. PacTBopbl. HacklllieHHbIE 1 HEHACHIIICHHBIE
pactBopbl. PacTBOpMMOCTh BemiecTB B Bojae. MaccoBasi 10711 BEIIECTBA B PacTBOpE. XHUMHYECKHE
cBoricTtBa Bojbl. OcHOBaHuA. Poib pacTBOpOB B MPHUpPOAE M B KU3HM 4eaoBeka. KpyroBopoT BOABI B
npupoie. 3arpsi3HeHue NPUPOAHbIX BoJ. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus  nHeopranmueckmx  coemuHenuit.  Oxcunpl.  Kiaccudukanus — oKCHIOB:
coyieoOpa3zyromue (OCHOBHBIE, KHCIOTHBIE, amMpOTepHBIE) W HecosneoOpasyromue. Homenkmarypa
okcu10B. DU3NUecKre U XMMHYECKHUe CBOIcTBa OkcuIoB. [lomyuenue okcuaos.

OcHoBanus. Knaccugukanus ocHoBaHMA: 1ENOYM U HepacTBOpUMbIe ocHoBaHMs. HomeHkaTypa
ocHOBaHMH. Du3NUeCKUe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loydueHre oCHOBaHUI.

Kucnotel. Knaccudukarnus kucnor. Homenkinarypa kucinot. @u3ndeckue 1 XUMHUYECKHUE CBOMCTBA
kucnoT. Pan aktuBHoctr metasuioB H. H. bekerosa. Ilosydenue Kucior.

Cosu. Homenkiarypa coseil. duznueckue u XuMuueckue cBoctra cosied. [lomydenue conent.

['eHeTnyeckas CBsSI3b MEXKIy KJIaCCAMH HEOPTaHUYECKUX COEAMHEHUM.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE OIpeesicHHEe COJEp)KaHUd KUCIOpOoJa B BO3[yXe, IOJIyueHUE, coOupaHue,
pacrno3HaBaHle U U3yYeHHE CBOMCTB KHCIIOPOJa, HAOMIOAEHNE B3aUMOJCHCTBHS BELIECTB C KUCIOPOIOM
U yCJOBHS BOSHHUKHOBEHMS U MpEKpalleHusl ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3laMu OKCUJIOB U
ONHCAHHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHHUE, pAaclO3HABaHHWE W H3YYEHHE CBOWCTB BOAOPOJA
(ropenue), B3aumMojeiicTBue Bojgopoda ¢ okcugom wmemau  (ll)  (BO3MOXKHO — HCIIOJB30BaHHE
BHJICOMATEPHUANIOB), HaOJII0IeHuEe 00pa310B BEIIECTB KOJUYECTBOM 1 MOJIb, UCClIeJOBaHHE 0COOEHHOCTEM
pacTBOpPEHUsI BEIIECTBC PA3JIMYHOM PACTBOPUMOCTHIO, IMPUTOTOBJIEHHE PACTBOPOB C OIMpEAesIEHHON
MacCOBOM J10JIel pacCTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE BOJbI C METAJUIAMU (HATPUEM U KaJIbIIHEM )
(BO3MOXKHO HCIIOJB30BaHUE BHAEOMATEPUANIOB), HCCIEAOBaHHME OOpa3lOB HEOPraHWYECKHX BEIECTB
Pa3IMYHBIX KJIaCCOB, HAOIMIOJCHHE M3MEHEHUSI OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT U IIEJIOUEH,
u3ydyeHue B3aummojeiicTBus okcumga menu (ll) ¢ pacTBopoM cepHOil KHCIOTBI, KUCIOT C MeTajlamH,
peakuuii HeUTpau3auuy, NOJy4€eHUEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJJHOTO METajlIa IPyruM
W3 PacTBOpa COJIM, PELIEHNE SKCIEPUMEHTAIBHBIX 3a]a4 0 TeMe «BakHelne kinacchl HEOPraHMYECKUX
COEIUHEHUI.

Ilepuoanyecknii 3akoH u Ilepumoamyeckass cucrema Xxumu4eckux »djementos JI. M.
MenpgesneeBa. CrpoeHne aroMoB. XuMH4YeCKas CBfA3b. (OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBpie TOMBITKM KIacCU(PHUKAIMN XUMHUYECKHX dJeMeHTOB. [loHSATHE O Tpynmax CXOIHBIX
AJIEMEHTOB (ILLEJOYHbIE M WIEJIOYHO3EMEIbHbIE METaJUIbl, TaJIOT€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIC OKCUIBI i TUAPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuommueckas cucrema xumuueckux snemeHToB [[. M. Menneneesa.
Kopotkonepruoanast u jymmHHONIeproaHas ¢popmbl [leproandeckoil CHCTEMBI XUMUYECKUX AJIEMEHTOB /JI.
N. Menneneesa. Ileproasl u rpynmnbl. @U3MUECKUl CMBICH MOPSIKOBOTO HOMEPA, HOMEPOB MepuoAa U
TPYIIBI 3JIEMEHTA.



Crpoenne aromoB. CoctraB aTOMHBIX sjaep. M3otombl. OnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
obosiouek atoMoB mepBbIX 20 xumudeckux sneMeHToB llepmoamueckoit cucremsr J|. M. Menneneena.
XapakTepucTUKa XUMHUYECKOI'O JJIEMEHTA II0 ero noJsiokeHuro B Ilepmomguueckoit cucreme [l .
Menpeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsl pajJuyca aTOMOB XHMHUUYECKHX OJJIEMEHTOB, METALUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB O IPYIIaM U MEPUOJAM.

3nauenue Ilepuoanueckoro 3akoHa W IlepuoanMueckol CUCTEMBI XUMHUYECKUX HJIEMEHTOB IS
pa3BuTHUsA Hayku U pakTuku. [. . MeHeneeB — yd4€HbIN U rpakJaHUH.

Xumnueckasi cBsi3b. KoBasieHTHast (MojsipHass M HEMOJIAPHASA) CBS3b. DJIEKTPOOTPHUIATEIHHOCTD
XUMUYECKUX IJIEMEHTOB. MIOHHAs CBSI3b.

Crenenp oxucieHus. OKHCIUTENbHO--BOCCTAHOBUTENbHbIE peakuuu. IIporeccsl okuciaeHus u
BoccTaHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit Ikcnepumenm:

n3y4yeHue oOpa3loB BEIIECTB METAUIOB U HEMETAIOB, B3aUMOJICHCTBUE THUAPOKCUIA LIMHKA C
pacTBOpaMu KHUCIOT M IIEJ0YeH, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOMHUX MPUMEPHl OKHCIUTEIHHO-
BOCCTaHOBUTEJLHBIX PEaKIUi (TOpEHUE, PEaKluy Pa3IoKeHHs, COCTUHEHNUS).

Meosrcnpeomemmnnie ceasu

Peanuzarust MeXIpeAMETHBIX CBSA3€H MPU M3YUEHUU XUMHUHU B 8 KIIacCe OCYIIECTBISECTCA 4Yepe3
WCIIOJIb30BAHNUE KaK OOIIMX €CTECTBEHHO--HAYUHBIX MOHATHH, TaK U TIOHSATHH, SBIISIOMINXCS CUCTEMHBIMU
VIS OTAETBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0mwme ecTeCTBEHHO--HAyYHBbIC TOHSATHS: HAYYHBIM (aKT, TUIOTE3a, TEOPHs, 3aKOH, aHaJIu3,
CUHTE3, KJacCHU(pHUKaIus, MEePUOJUYHOCTh, HAOIIOAECHUE, SKCIIEPUMEHT, MOJIEIHpPOBAHUE, H3MEPEHUE,
MOJENb, SIBJICHUE.

dusnka: Matepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIU/I, U30TOMBI, PAJUOAKTUBHOCTD,
MOJIEKYJNa, SJIEKTPUYECKUI 3apsij, BEIIeCTBO, Tel0, 00bEM, arperaTHO€ COCTOSTHHE BEIeCTBa, TIas,
(buznyeckue BeIUUNHBI, €UHHULIBI U3MEPEHUS, KOCMOC, TTaHEeThI, 3837161, CoJHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpabl, TOPHBIE TOPOJBI, TOJE3HBIE HCKOIMAaeMbIe,
TOIUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHYecKasi peaKius

[Tepuonuueckuii 3akoH. Ilepuonumueckas cucrema xumuueckux snemeHToB [[. M. MeHnneneena.
Crpoenue aToMoB. 3aKOHOMEPHOCTHM B HM3MEHEHHWU CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB IMEPBBIX TPEX
MEPUOJIOB, Kalius, KajJblUsl M HMX COCIUHEHUH B COOTBETCTBUU C TIOJOXKEHHUEM DJIEMEHTOB B
[leproauueckoii cUCTEMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbI XUMHUYECKON CBS3U. THIBI KPUCTAUIMYECKUX PEHIETOK, 3aBUCUMOCTD
CBOJCTB BeILlECTBA OT THUIA KPUCTATUINYECKON PEIIETKY U BUJAa XUMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYEeCKHX BEIIeCTB. XUMHYECKHE CBOICTBa BEIECTB,
OTHOCSIIMXCS K pa3jMYHbIM KJaccaM HEOPraHWYECKUX COCIUHEHUH, TeHeTudeckas CBA3b
HEOPraHMYECKUX BEIIECTB.

Knaccudukanuss XuMUYECKHMX pEaKIUil M0 pa3iMyHbIM NpHU3HaKaM ([0 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEaKIMM BEIIECTB, MO TEIIOBOMY 3(QeKTy, M0 H3MEHEHUIO CTEleHEeH OKHCIEHUs
XMUMHUYECKUX DIIEMEHTOB, MO OOpAaTUMOCTH, MO YYaCTUIO KaTalu3aTropa). DK30- U DHAOTEPMUYECKHE
peakuu, TePMOXUMUYECKHE YPABHEHHUS.

[Tonsitne o ckopoctn xumuuyeckoil peakiuu. [loHarue 00 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [loHATHE O TOMOreHHBIX M TreTeporeHHbIX peakuusx. [loHsTne o kaTanuse.
[lonarue o xumuueckoMm paBHOBecUU. (DakTOphl, BAMAIOINIME HA CKOPOCTh XMMHUYECKOW pEaKIMH U
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHSL.

OKHCAUTENFHO-BOCCTAHOBUTENFHBIE ~ pPEaKlMU,  JJNEKTPOHHBIH  OamaHC  OKHCIUTENbHO-
BOCCTAaHOBUTENBHOHN peakiuu. CoCTaBlieHHE YPaBHEHUN OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIIUH C
MCIOJIb30BaHMEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopus 3NMEKTPOIUTUUECKON AUCCOLMALMH. DIEKTPOJIUTHI U HEINEKTPOJIUThI. KaTHOHBI, aHMOHBI.
MexaHu3M AUCCOLMALIMKN BEUIECTB C Pa3IMYHBIMU BHUJIAMU XUMHUUYECKOU CBsi3U. CTENeHb IHUCCOLUAIUU.
CunbHbIE U ClIa0dble AIIEKTPOJIUTHI.



Peakium noHHOrO oOMeHa. YCIOBHS NPOTEKaHWS pPEaKUUid HOHHOTO OOMEHa, IOJHBIE H
COKpAalllEHHbIE HOHHbIE YypaBHEHHMs peakuuil. CBoOICTBa KHCIOT, OCHOBAaHUH M COJE€H B CBETE
MPEJICTaBICHUA 00 JJEKTPOJUTHYECKON aucconuanuu. KauecTBeHHBIC peakiuu Ha WOHBL [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHUE C MOJESIMU KPUCTAUIMYECKUX PELIETOK HEOPraHMYECKUX BELIECTB — METAJLIOB U
HEeMeTauoB (rpadura M anmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATPHs), UCCIEIOBAHHE 3aBHCUMOCTHU
CKOPOCTM  XMMHYECKOW pEaKIud OT  BO3MCHCTBHS  Pa3IMYHBIX  (PAKTOPOB,  HCCIEIOBAaHUE
AJIEKTPOIPOBOJHOCTH PAaCTBOPOB BEILIECTB, Mpolecca JUCCOLMALMK KHUCIOT, IIEN0Yed M cosel
(BO3MOYKHO HCIIOJIB30BAaHME BMJIEO MAaTEpUANIOB), MPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIMX HPHU3HAKU
MPOTEKaHUs PeakiMii MOHHOro oOMeHa (0Opa3oBaHHME OCaJKa, BBIJICICHHE raza, oOpa3oBaHHME BOJIbI),
OTBITOB, WJUTFOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINI (TrOpeHue, peakuuu
pa3joXKEHUsl, COEIMHEHUs), PACIO3HABAHME HEOPraHWYECKUX BEIIECTB C IOMOIIBI0 KayeCTBEHHBIX
peaxkiuii Ha HOHBI, PellIeHNE SKCIIEPUMEHTAIbHBIX 3a/1au.

HemeTajuibl u MX coeJUHEHUS

OOmiass xapakTepucTHkKa TrajoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE CTEHEHH
okucinenusa. CTpoeHre U pU3nYecKnue CBOKMCTBA MPOCTHIX BEIIECTB — I'aJIOTEHOB. XUMUYECKUE CBOMCTBA
Ha IpUMepe XJopa (B3auMoIelicTBHE ¢ MeTaJllIaMH, HEMeTallJlaMy, 1ieino4amu). Xiaoposogopo. ComnsHas
KHCJIOTa, XMMUYECKHE CBOWCTBA, MOJIy4yeHHE, NpuMeHeHue. JleilicTBue xjopa M XJIOPOBOJOpOJa Ha
OpraHusM uyesoBeka. BaxkHelme XJI0puabl U UX HaX0XKIACHHUE B IPUPOJIE.

O6mras xapakrepuctuka 35eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
creneHn okucieHus. CrtpoeHue M (u3MuUecKkrne CBOWCTBA MPOCTHIX BEIIECTB — KHCIOpPOJAa M CEpHI.
AmoTponHbie MOJU(UKAIIMK KHCIOpOJa W Cepbl. XHWMHYECKHE CBOMCTBa cephl. CepoBOJOpO,
cTpoeHHue, (u3nueckue M XUMHUYecKHe cBoiicTBa. OKCHIIBI Cepbl Kak MPEICTaBUTENN KHUCIOTHBIX
okcuioB. CepHas kucioTa, pU3MYecKue M XMMHUYECKHE CBOMcTBa (OOIIMe Kak MpelCTaBUTENs Kiacca
KUCTIOT U crneuuduueckue). XUMHUYECKUE PEaKIuu, Jexallhue B OCHOBE IMPOMBIILIEHHOrO crocoba
MOJIyYCHHUSI CEPHOM KHUCIOTHI. [IpuMeHenue cepHod KHUCIOTHL. COJMM CEPHOM KHCIOTHI, Ka4YEeCTBEHHAs
peakuusi Ha cynbdar-uon. Haxoxnenue cepbl u e€ coelnHeHU B mpupoje. XUMHUECKOE 3arpsi3HEHHE
OKpY)KaIoIlllel Cpellbl COCAUHEHHUSIMH Cepbl (KUCIOTHBIE MO, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CrocoObI €ro MpeI0TBPAIICHHUS.

OO6mras xapaktepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
CTCTNIEHH OKHUCICHUSA. A30T, pacHpoCTpaHEeHHWE B MpupoAe, (GU3NYECKUE U XHMUYECKUE CBOMWCTBA.
KpyrosopoT azora B mpupome. AMMHAK, ero (usmueckue M XUMHUYECKHE CBOIICTBa, MOJy4YeHHE U
npuMmeHenune. Coau aMMOHUS, UX (PU3MYECKHe M XUMHUYECKHe CBOICTBa, nmpuMmeHeHue. KauecTBeHHas
peakiusi Ha MOHBI aMMOHHUA. A30THas KUCIOTa, €€ MoyiydyeHue, Gu3NYecKue M XUMUYECKHe CBOMCTBa
(oOmme kak MpeAcTaBUTENsl Kiacca KHUCIOT U cnenuduyeckue). Vcnonp3oBaHue HUTPATOB U COJEH
aMMOHHMSI B KaueCTBE MHMHEPAIbHBIX yn0oOpeHuil. XHUMHUYECKOe 3arpsi3HEHHE OKPYXKAalollel Ccpeabl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIC JO0IW, 3arps3HEHHE BO3AyXa, MOYBBI U BoA0oEMOB). dDocdop,
annotponHble Mogudukanuu docdopa, pusnueckue u xumuuyeckue cBorictBa. Oxcuna docdopa (V) u
dbocdopHas kuciaoTa, pU3NYECKHe U XMMHUYECKHE CBOICTBa, mosyueHue. Mcmnonaws3zoBanue Qochato B
KauyecTBE MUHEPATbHBIX YI0OpEHUH.

Oobmas xapakrepuctuka 31eMeHTOB |V A-rpynmbl. OCOGEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
CTETeHH OKHUCIICHHUS. YTJIEpO/l, aJUIOTPOIHbIE MOJU(PHUKAIINH, PACIPOCTPAHEHHE B MPUPOJE, HU3HUECKUE
U XuUMHUYeckue cBoicTBa. Axacopbuus. Kpyrosoporyriepoma B mpupoae.OKcuabl yriepoja, HX
¢u3nyeckue M XMMHUYECKHE CBOMCTBA, JAEHUCTBUE Ha KMBbIE OPTraHU3MBI, MOJydeHHE M IMPUMEHEHHE.
DKosorndyeckue mpoodsieMsbl, CBsA3aHHbIE ¢ okcuJoM yriepona (1V), rumoresa rio6aabHOro MOTEIIEHUS
KJIMMata, NapHUKOBBIN 3G eKT. YTosibHas KUCIOTA U €€ COJH, UX (PU3NYECKHe U XUMUYECKUE CBOWCTBA,
noJiydeHue U npuMmeHeHue. KauectBeHHas peakuus Ha kapOoHaT-uOHBL. Mcnoab3oBaHue KapOOHATOB B
OBITY, MEJJUIIMHE, IPOMBILIUIEHHOCTH U CEIbCKOM XO3HCTBE.

IlepBoHavanbHbIe MOHATUS 00 OPraHWYECKMX BELIECTBAX KaK O COEAMHEHUSIX yriepoja (MeTaH,
9TaH, ATUJICH, alleTUJICH, 3TAHOJI, NIMIEPUH, YKCYCHas KucioTa). [IpupoHble HCTOYHUKH YIIIEBOA0POI0OB
(yronb, mnpupoAHbIM Tra3, He(Th), NPOAYKTHI HX THepepaboTku (OEH3UH), MX poJib B OBITY U
IPOMBIIIIEHHOCTH. [loHsATHE 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAaX: KHUpaX, OeNKax, yriaeBojax — M UX
pOJIN B )KM3HU UelloBeKa. MaTepraabHOE €AMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COEIUHEHNM.



Kpemuuii, ero ¢usndyeckne M XUMUYECKHE CBOMCTBa, MoJiydeHHMEe W TpuMeHeHue. CoeanHEeHUS
KkpemHus B mpupoje. OOmue npezacraBieHuss o0 oxcuae kpemHus (IV) um KpeMHUEBOW KHUCIIOTE.
CunukaTel, UX UCHOJB30BaHUE B OBITY, B NMPOMBIIUICHHOCTH. Ba)KHEHIIINE CTPOUTEIBHBIC MaTEePHUAIIBI:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xene3o0eton. [IpobGrembl O€30MACHOTO  HCIOJIL30BAHUS
CTPOUTEIIbHBIX MATEPUAJIOB B TIOBCEAHEBHOM JKU3HMU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE O0OpasloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCJIOTBI, TPOBEICHHE
KAueCTBEHHBIX pEaKIuid Ha XJIOPUA-HOHBI W HAOMIOJACHHWE MPU3HAKOB WX MPOTCKAHUS, OIIBITHI,
oTpaxaromme (QU3NYECKHEe W XUMHUYECKHEC CBOWCTBA TAJOTCHOB W WX COCAUHCHHHA (BO3MOYKHO
HCIOJIb30BAHME  BHJIEOMATEpUANIOB), O3HAKOMJIEHME ¢ oO0pa3lamMu XJOpPUAOB  (TFaJIOT€HUIOB),
O3HAKOMJICHHE C 00pa3laMu cepbl U €€ COSAMHCHHUSIMH (BO3MOXKHO HCIOJB30BaHUE BUICOMATEPHATIOB),
HaOJIIOJIeHUE Tpolecca OOyrIMBaHUS caxapa IMOJ JCHCTBHEM KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI,
U3Y4YE€HHE XMMHUYECKUX CBOMCTB Pa30aBI€HHON CEpHON KHUCIIOTHI, IPOBEACHUE KaueCTBEHHOM peakluy Ha
cynb(dar-uoH U HaONIOJCHHWE MpU3HaKa €€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3UYECKUMH CBOMCTBAMU
azota, ¢ocdopa U UX coeTuHEHUN (BO3MOKHO MCIIOJIH30BAHUE BUACOMATEPUAIOB), 00pa3iaMu a30THBIX
u (GochopHBIX YyIO0OpEeHUM, MOJTydeHHE, COOMpaHHMe, PACIIO3HABAHWE W HM3yYEHHE CBOWMCTB aMMHaKa,
MPOBEJCHUE KAYECTBEHHBIX peEaklUuii Ha WMOH aMMOHHS U (ocdar-uoOH W M3ydeHHE TPUZHAKOB HUX
MPOTEKAHUS, B3aUMOJACHCTBHE KOHIEHTPUPOBAHHOM a30THOW KHUCIOTHI C MeAbl0  (BO3MOXKHO
WCIIOJIb30BaHUE BHUCOMATEPUAJIOB), U3yUYE€HHWE MOJIEIECH KPUCTAJUIMUECKUX PEHIETOK anMmasa, rpadura,
(dbynnepeHa, 03HAKOMJICHHE C TTPOIIECCOM aICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIIEM U
YCTPOWCTBOM TMPOTHUBOTA3a, MOJy4eHHe, COOMpaHue, paclio3HaBaHUE M W3YYCHHE CBOMCTB YIIIEKHUCIIOTO
rasza, MpoBeJIEHNE KAa4eCTBEHHBIX pEaKIMil Ha KapOOHAT W CHUJIMKAT-WOHBI U M3yYE€HHUE TMPHU3HAKOB HX
MPOTEKaHUs,  O3HAKOMJICHHE C  TNPOAYKIHMEH  CHJIMKATHOW  TPOMBINUICHHOCTH,  pEIIeHUe
AKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHele HeMeTauTbl B X COSTUHCHUS).

MeTaJuIbl M UX COETHHEHUS

OOmas XapaKTepUCTHUKAa XUMUYECKHX 3JIEMEHTOB — METaUIOB Ha OCHOBAaHMM HUX IOJIOKEHUS B
[Tepuonnueckoit cucreme xumuyeckux snemeHToB [[. . MenneneeBa u crpoeHus aromoB. CTpoeHue
MeTaioB. Merayuinyeckasi CBS3b U METaJIMUecKas KpUCTaluindeckas peméTka. DIeKTPOXUMHUYECKUN
psAn HampsDKeHWW MeTaioB. du3nyeckue W XUMHUYECKHE CBOMCTBa MeTawioB. OOmme crnocoObl
nostyueHus: MetayioB. [loHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CHOCOOBI 3aIUTHI UX OT KOPPO3HH.
CrmuaBsl (CTanb, YyryH, TIOPATIOMUHNN, OpOH3a) M X TPUMEHEHHE B OBITY U TPOMBIIIUICHHOCTH.

[[lenounble MeTauibl: TMosiokeHwe B llepumogmdeckoil cucreme xuMuueckux siaemeHToB /I, H.
MenneneeBa, CTpoeHHE X aTOMOB, HaXokJeHHe B mpupoje. Pusnueckue u XUMHUYECKUE CBOICTBa (Ha
npuMmepe Hatpus U Kanusi). OKCUIIbI U TUAPOKCUIBI HATpUsl U Kanud. [I[pumMeHeHne menouyHbIX MEeTallIOB
U UX COEOUHEHUN.

[[lenouyHO3eMeENbHBIE METAJIBI MarHUi M KajblMid: moJjioxeHue B Ilepuoanueckod cucreme
xumuueckux sneMenToB [1. 1. MenneneeBa, ctpoeHue UX aToMOB, HaX0KJIeHUE B npupojae. Puznueckue
U XUMUYECKHE CBOICTBa MarHus M Kanbplus. BaxuHeilmne coeauHeHUs Kanblus (OKCHUI, THAPOKCH],
coin). JKEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEeHHUSI.

Amomunuil: onoxxenue B [leproanueckoit cucreme xumudeckux sneMeHToB /. M. Menneneena,
CTpOEHHE aToMa, HaxoxAeHue B mpupojae. DU3NYECKUE U XUMHUYECKHE CBOMCTBAa AalIOMUHUA.
AmboTepHbIe CBOWCTBA OKCH/IA U TUIPOKCUIA aTIOMUHUS.

XKenezo: monoxxkenue B Ilepuoamueckoit cucreme xumuyeckux snemeHtoB J[. M. Menzeneesa,
CTPOEHHME aToMa, HaxoxkJeHue B mpupoie. dusmueckue M XUMUYECKHUE CBOICTBa xkene3a. OKCHBI,
ruapokcuabl u conu xenesa (1) u sxxenesa (111), ux cocras, cBoiicTBa u mosryueHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3laMd METaJUIOB M CIUIaBOB, UX (U3MYECKUMHU CBOWCTBAMH, HU3Y4CHUE
pE3yNbTaTOB KOPPO3UU METAIJIOB (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), OCOOEHHOCTEH
B3aMMO/ICHCTBUSL OKCUAA KaNbLMsI M HATPUS C BOAON (BO3MOXKHO HCIOJH30BAHUE BUICOMATEPHUAIIOB),
WCCIIEIOBAHUE CBOMCTB JKECTKOW BOJBI, IMpollecca TOPEHUs Kelle3a B KHUCIOpone (BO3MOXKHO
WCIIOJb30BAHUE BUAEOMATEPUAJIOB), IPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEAKUUi HA MOHBI: MarHus,
KabIusl, alllOMUHUs, nuHKa, xene3a (1) u xenesa (l11), meau (11), HabmoneHre u onucaHue MPOIECCOB
OKpalllMBaHUsl IUIaMEHM HOHAMH HATpus, Kamus ©  Kajblusd (BO3MOKHO  HCIOJB30BaHUE
BHJICOMATEPHUANIOB), UCCIIEeI0OBaHNE aM(POTEPHBIX CBOMCTB TUAPOKCHIA alIOMUHUS U TUIPOKCUIA [IMHKA,
pelieHue HKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeilllne MeTamibl U UX COSTUHEHUSD.



XuMHus M OKpyxKamolas cpeaa

BemecTBa 1 Marepualibl B IOBCEHEBHOMN JKM3HU uesoBeka. be3onacHoe UCI0yIb30BaHUE BELIECTB
Y XUMHUYECKUX peakuuii B ObITy. [lepBas moMoIpb npyu XUMUYECKUX 05KOTaX U OTPABIICHHSIX.

XUMHUYECKOE 3arpsA3HEHHE OKpY)Karolled cpeabl (mpefenbHas JOMyCTUMas KOHILIEHTpalus
BemecTs, nanee — [1JIK). Posb xuMuu B penieHuu SKOJI0THIECKHIX TIPOOIIeM.

Xumuueckuii IKcnepumenm:

u3yueHre oopas3oB MaTepHaoB (CTEKIIO, CINIaBbI METAJUIOB, TOJIMMEPHBIE MATEPHAJIBI).

Meosrcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3CH MpU U3y4YEHUH XUMHUM B 9 Kiacce OCYIIECTBIIETCS depes
MCTIOJIb30BAHME KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK M TOHSATHHA, SBISIOMINXCS CHCTEMHBIMHU
JUI OTAEIBHBIX PEAMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO011ue ecTeCTBEHHO-HAYYHbIE TOHSATHS: HAY4HbIHN (aKT, TMIIOTE3a, 3aKOH, TEOPHs, aHaJIU3, CUHTE3,
Kjaccu(uKanus, MepruoANYHOCTh, HAOIMIOACHUE, SKCIEPUMEHT, MOJCIMPOBAHHE, U3MEPEHHUE, MOJIENb,
SIBJICHNE, TAPHUKOBBIN 3(h(DEKT, TEXHOIOTHsI, MaTepUalbl.

®duznka: Marepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKIJINUJI, U30TOIBI, PAIMOAKTUBHOCTb,
MOJIEKYNA, JJIEKTPUYECKUI 3apsii, NPOBOJAHMKH, IMOJIYIPOBOAHUKH, JUAIEKTPUKH, (OTORIEMEHT,
BEILIIECTBO, TeJO, OOBEM, arperarHoe COCTOSHHME BELIECTBa, Tra3, pacTBOp, pPacTBOPUMOCTD,
KpUCTAJIJIMYECKas peméTka, CIiaBbl, (U3MUECKHE BEIUYMHBI, €IUHUIBI H3MEPEHMs, KOCMUYECKOE
MIPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢ortocunTes, apixaHue, Ouocdepa, -dKOCHCTEMa, MHUHEpajbHbIE yIOOpeHHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATENIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpanbl, TOPHbIE MOPOJbI, MOJIE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

MVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOTI'PAMMBI IO XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHUS IMPOrPaMMbl OCHOBHOTO 00IIero 00pa3oBaHUs JOCTUTAIOTCS B
XoJie O0yd4eHHs XMMHHM B €AMHCTBE Y4eOHON M BOCIUTATENBHON [EATEIBHOCTH B COOTBETCTBUHU C
TPaJAULMOHHBIMU POCCUHUCKMMHU  COIIMOKYJIBTYPHBIMH U JAyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMH,
MPUHATHIMU B 0OIIECTBE MpaBUJIaMU U HOPMaMHU MOBEJCHHS M CIIOCOOCTBYIOT MpOIleccaM CaMOTIO3HAHUS,
CaMOPAa3BUTHUS U COLMATH3AIUHN 00YJarOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPa)KAIOT T'OTOBHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMN U PACIIMPEHUE OIbITA AEATEIHLHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTu:

1)naTpuoTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOIIEGHHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
HACJIEIUI0, TOHUMAaHUSI 3HAUEeHUsI XMMHUYECKON HayKd B JKU3HH COBPEMEHHOTO OOIIecTBa, CIIOCOOHOCTH
BIIAJIETh JIOCTOBEpHOW uH(pOpMalueld O TEepelOBbIX JOCTIKEHUSX M OTKPBITUSAX MHPOBOM H
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSX 00 YCTPOICTBE MHpa U OOIIECTBa;

2)rpaskIaHCKOTr0 BOCIIUTAHUS:

MIPEJICTaBJICHHS O COIMAIbHBIX HOPMAaX M MPaBWJIAX MEKIUYHOCTHBIX OTHOIIEHUN B KOJUICKTHBE,
KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-HMCCIeI0BaTENbCKOM,
TBOPUYECKON M APYrUX BUIAX JAEATEILHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JESATEIbHOCTH
IPU BBINOJHEHUH Y4YEOHBIX, IO3HABATEIbHBIX 3a/1a4, BBINOJHEHUHM XHMHMYECKHX OSKCIEPUMEHTOB,
CO3/IaHUM y4eOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOINOHMMAHMIO M B3aUMOIIOMOIIM B IPOLECCE 3TOM
y4eOHOI /1eATeNIbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE MOBEJCHHWE M MOCTYINKH CBOMX TOBapHILEH C
MO3UIIMH HPAaBCTBEHHBIX M NMPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUM MMOCTYIKOB;

3)1IeHHOCTH HAYYHOI'O IO3HAHUS

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XMMHYECKON pEaklUH, COOTBETCTBYIOILHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOIIME OCHOBY JJISl IOHUMAHUS CYITHOCTH HAyYHOMU
KapTUHBl MHpa, MpeJCTaBiIeHHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUSI HPUPOMIbI, B3aHMMOCBSI3SAX
4eJI0BEKa C IIPUPOIHOU CpPeNoil, O poJi XMMHHM B ITO3HAHUM ITUX 3aKOHOMEPHOCTEN;

MO03HaBaTeIbHbIE MOTUBBI, HAIIPABJICHHBIE HA MOJIyYeHUE HOBBIX 3HAHUH MO XMMHH, HEOOXOAUMBIE
s OOBSICHEHUS HaONIONAaeMbIX MPOLECCOB U SIBICHUHM, IO3HABAaTEIbHON, HMH(MOPMAIMOHHON H



YUTATENIbCKOM KYIBTYphl, B TOM YHCJIE HABBHIKOB CAMOCTOSITEIBHOM pabOThl C y4eOHBIMH TEKCTaMHU,
CIPAaBOYHOMU JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMH CPEIICTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTUH;

uHTepeC K OOY4YeHHI0O M I[O3HAHUIO, JIIOOO03HATENBHOCTh, TOTOBHOCTb M CHOCOOHOCTh K
caM000pa3oBaHUI0, TMPOCKTHOW W HCCIEAOBATEIbCKOW JEATEIHHOCTH, K OCO3HAHHOMY BEIOODPY
HAIPaBJIEHHOCTU U YPOBHS 00y4YeHMsI B JajlbHENILIEM;

4)(popMHUpPOBaAHUS KYJIbTYPbI 310POBbS:

OCO3HAHUE LIEHHOCTH >KU3HHU, OTBETCTBEHHOT'O OTHOIIEHMSI K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
3I0OPOBBIN 00pa3 KU3HH, OCO3HAHWE IOCIEACTBUI M HENPUATHE BPEIHBIX NMPUBBIUEK (YIOTpEOICHHS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHHS), HEOOXOIMMOCTH COOJIOICHUS MPAaBHJI OE301IaCHOCTH MPU OOpaIeHHH
C XMMUYECKHMHU BEIIECTBAMU B OBITY U peaibHOM )KU3HU;

5)Tpy10BOro BOCIIUTAHMS:

MHTEpEC K MPAKTHYECKOMY M3y4YEeHHUIO NMPodeccrii 1 Tpyaa pa3aIndHOTO poJia, yBaXEHHUE K TPYLy U
pe3yibTaTaM TPYIOBOM /€ATENbHOCTH, B TOM YHCJIE Ha OCHOBE INPHUMEHEHHUS NPEIMETHBIX 3HAHUU IO
XUMHMH, OCO3HAaHHBIM BBIOOP HWHAMBHUIYAJbHON TpPAEKTOPUH MPOJOJLKEHHMSI 00pa3oBaHHUs € YYETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U MNOTPEOHOCTEH,
yCHEnrHOM Tpo(decCUOHANBbHON JEATENBbHOCTH W Pa3BUTHS HEOOXOJMMBIX YMEHHUM, TOTOBHOCTH
a/1IalITUPOBAThCS B MPO(PECCHOHANBHON Cpefie;

6)3K0/10rH4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€JecCO00pa3HOe OTHOILIEHUE K MPHUPOJAE KaK MCTOYHUKY JKU3HH Ha 3eMJje, OCHOBE
e€ CyIlIecTBOBaHUS, MOHHUMAHHUE IIEHHOCTH 3JI0pOBOro M Oe3omacHoro obpas3a >KHM3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY U TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IEHHOCTHU
coOnrofieHHs MpaBMil O€30M1acHOTO MOBEAEHUS NpU paboTe C BElIEeCTBAMH, a TaKKe€ B CHUTYyallMsX,
YTPOKAIOIIKX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATh 3HaHUS, MOJydaeMble NpPU H3YYEHWU XUMMHM, JUIS pEIIeHus 3ajad,
CBSA3aHHBIX C OKPYXAOLIEeW NPUPOJHON CpemoM, Uil MOBBIIIEHUS YPOBHS SKOJOTHYECKOW KYJIbTYpHI,
OCO3HAHHUS TJIOOATBHOTO XapakTepa SKOJIOTMYEeCKUX NpoOsieM U MyTed HX peuieHus MOCpPEeACTBOM
METOJIOB XHWMHH, SKOJOTHYECKOTO MBILIIEHUS, YMEHHS PYKOBOJACTBOBAaTHCSI WM B II03HABaTEIbHOM,
KOMMYHUKATUBHOM U COI[MATIbHOM MPAKTUKE.

METANPEIAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeAMETHBIX pe3YyJIbTAaTOB  BBIACNAIOT 3HaYMMble Uil (DOPMHUPOBAHUSA
MHPOBO33pEHHUs 00IeHAayYHbIe MOHATHS (3aKOH, TEOPHsl, MPUHIIMII, TUIOTE3a, (aKT, CUCTEMa, MPOIEeCC,
SKCHEPUMEHT M JpPYroe.), KOTOpble HCIHOJBb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeaMeTax U
MO3BOJISIIOT HAa OCHOBE 3HAHUN U3 3TUX MpPeIMeTOB (POPMHUPOBATH MPEACTABICHUE O LEJIOCTHOW HAYYHOM
KapTUHE MHpa, M YHHBEpcajbHble YydeOHble JeicTBUS (TMO3HAaBaTelIbHbIE, KOMMYHUKAaTHUBHBIC,
pErylaTUBHbIE), KOTOpble oOecreunBalOT (OpPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIIBHOMY
IUTAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU IS TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUueOHbIe 1eliCTBHS

Ba3oBble Jornueckue 1ecTBUA:

YMEHUSI HMCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPU OCBOCHHMM 3HAHMI: PacCKphIBaTh
CMBICTT XMMHYECKHX TMOHATUN (BBLACTSATh MX XapaKTepHbIE NMPHU3HAKH, YCTaHABIMBATh B3aWMOCBS3b C
JOPYTUMU TIOHSATHSMH), HUCIHOJB30BaTh TMOHATUS Jii OOBSCHEHUS OTICNbHBIX (DAaKTOB U SIBJICHHUIA,
BBIOMPATh OCHOBAHUSI U KPUTEPUU Ui KJIaCCU(PUKALIUN XMMHUECKUX BEIIECTB U XMMHUYECKHUX PEaKIIHii,
yCTaHABIUBATh MPUYMHHO-CIEICTBEHHBIE CBA3M MEXKAYy OOBEKTaMU HU3YU€HHUs, CTPOUTH JIOTMYECKHE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHBIE, 10 aHAJIOTUH), IENaTh BHIBOJIBI M 3aKIIOUEHUS;

yMEHHE TMpPHUMEHATh B IMpollecce TMO3HaHMA TOHATHS (TpeAMETHble U METalpeMETHBIE),
CHUMBOJIMUECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yeMble B XMMHHU, IPe0OPa30BhIBaTh HIMPOKO MPUMEHSIEMBbIE
B XMMHUH MOJENbHBIE MPEACTABICHUS — XUMHUECKUN 3HAaK (CHMBOJI DJIEMEHTA), XUMHUYecKas Gopmyna u
ypaBHEHHE XHMHUYECKOH pEaKklIMHW — NpU PELIeHUH y4eOHO-TO3HABaTEIbHBIX 3ajad, ¢ y4ETOM ATHUX
MOJIENIbHBIX TPEACTaBICHUN BBISIBIATh M XAPAKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK H3y4aeMbIX
O0BEKTOB — XMMHUYECKMX BEIIECTB W XUMHUYECKUX pEaKLUUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
IIPUYNHHO-CIIEACTBEHHBIE CBSI3U M MIPOTUBOPEUNS B U3Y4aEMBIX MPOLECCAX U SIBICHUSIX.

ba3oBrble ncciienoBare/bCKue 1eHCTBHA!

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUS, a TAKXKE B
KayecTBE OCHOBBI Uil (OPMHUPOBAHUS THUIIOTE3bl MO TPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX
CY)KJICHUH;



npuoOpeTeHnue OMbITa M0 IJIAHUPOBAHUIO, OPraHU3allMd W TPOBEACHUI0 YUYCHUYECKHX
SKCIEPUMEHTOB, yYMEHHE HaOII0aTh 3a XOJOM IIPOLIECCa, CAaMOCTOSITEILHO IPOTHO3UMPOBATH €0
pe3yibTar, (GOopMyIMpoBaTh OOOOIIEHHUS ¥ BBIBOJBI 10 pe3ylbTaTaM MPOBEIEHHOTO OIIBITA,
WCCIIE0BaHUs, COCTABIISITH OTUYET O MPOJIeTIaHHOM paboTe.

Pabora c undopmanueii:

yYMEHHE BBIOUPATh, AHAIM3UPOBATH U UHTEPIIPETHPOBATH HHPOPMAIIUIO PA3TUIHBIX BUIOB U (hopM
IIPEJICTaBJICHMS], MIOJIyYaEMYI0 U3 Pa3HbIX MCTOYHHMKOB (HAay4yHO-TIONYJSpHAsl JUTEpaTypa XUMHUYECKOTO
COJIepKaHus, CIIpaBOYHbIE TTOCOOus, pecypchl HTepHEeTa), KPUTUYECKH OIICHUBATh MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POpMALINIO;

YMEHHE TPUMEHSTH DPa3JIMYHbIE METOJbl M 3alpoCchl NpPU TOUCKE M OTOOpe HHGpOpMAIMH U
COOTBETCTBYIOILIMX JaHHBIX, HEOOXOAMMBIX Ul BBINOJHEHUS Y4eOHBIX M I103HABATEJbHBIX 3aj1ad
OTpENEeNEHHOTO THIA, MPHOOpPETeHHWE OmbITa B  OOJACTH  HCIOJB30BaHUS  HMH(MOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUW, OBJIAJICHUE KYJIbTYpOH AaKTUBHOTO HCIOJb30BaHUS Pa3IMIHBIX
MTOMCKOBBIX CHUCTEM, CaMOCTOSITEJIbHO BHIOMpATh ONTUMAIBHYIO (GOpMY IpencTaBiIeHHUs] WHGOPMaLUU U
WUTIOCTPUPOBATh pELIaeMble 3aJauyd HECIOKHBIMU CXEMaMH, JIuarpaMMami, JpyruMu Qopmamu
rpaguKud U UX KOMOWUHAIUSIMU,

YMEHHE HCIO0JIb30BaTh U aHAJIM3UPOBATH B IIpoliecce yueOHOM U HCCIeA0BATEIbCKOM 1eATENbHOCTH
MH(pOPMALIMI0O O BIUSHUU IPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3sIiicTBa W TpaHCHOPTa HAa COCTOSIHHE
OKpYKarolel NPUPOTHON CPEBI.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

YMEHHUS 3a/laBaTh BOIPOCHI (B XO0J€ AWaiora W (Wu) TUCKYCCHH) TO CYIIECTBY OOCYXIaeMOu
TeMbI, (POPMYIHPOBATH CBOU MPEIIOKEHHSI OTHOCUTEIHHO BBITIOJHEHUS ITPEATI0KEHHOM 3a1auH;

YMEHHS TIPEACTaBIATh MOJYyYEHHbIE PEe3yNbTaThl MO3HABATENBHOW JESTENbHOCTH B YCTHBIX H
MMCBbMEHHBIX TEKCTaX; JeJlaTh IMPE3EeHTALUI0 Pe3yJIbTaTOB BBIMIOJHEHUS XHUMHYECKOTO HSKCIEPUMEHTa
(JrabopaTtopHOTO OIBITa, JAaOOpPATOPHON pPabOTHI IO WCCICIOBAHUIO CBOWCTB BEIIECTB, Yy4EOHOTO
MPOEKTA);

YMEHHSI Y4e€OHOrO0 COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW TIO3HABATEIBLHOW U
UCCIIEIOBATENIbCKON JESITENbHOCTH IMPU PEHICHUHM BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE yuéTa OOMIMX
MHTEPECOB M COIJIACOBaHUS Mo3uluil (oOcyxkIeHus, OOMEH MHEHHUSMH, «MO3TOBbIE IITYPMBI»,
KOOpJIUHAIUS COBMECTHBIX ACWCTBMIA, OIpeNeleHHe KPUTEPUEB IO OIEHKE KauyecTBa BBIIIOJHEHHOU
paboTHI U ApyTHe).

PeryasiTuBHble YHHBepcaJibHblIe YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATENbHO OIpeAeisaTh LEIu JeSTeNIbHOCTH, IUIaHUPOBAaTh, OCYILECTBIIATH,
KOHTPOJHUPOBaTh M IPU HEOOXOJIUMOCTH KOPPEKTHUPOBATH CBOIO JESATENHOCTb, BHIOMpATh Hambojee
s dekTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX U MO3HABATENIbHBIX 33]a4, CAMOCTOSITENIbHO COCTABJIATH WU
KOPPEKTUPOBATh MPEUIOKECHHBIN alrOpPUTM ACUCTBUM NMPU BHINOJHEHUH 33JaHUN ¢ Y4ETOM MOJIy4EHUs
HOBBIX 3HaHUN 00 WH3ydaeMbIX OOBEKTaX — BEIIECTBAX U pEaKIUsAX, OLEHUBATH COOTBETCTBHE
MOJIyUEHHOTO pe3yabTaTa 3asBICHHOW II€NIM, YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI,
npeyiaraéMble B YCIIOBUU 3aJJaHHM.

MHNPEIMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yabTaTOB [0 OCBOCHHIO 00S3aTENILHOTO COAEPKAHUS, YCTAaHOBJIEHHOTO
JTaHHOU (enepalbHON paboueil mporpaMMou, BBIIENSAIOT: OCBOCHHbIE 00YYarOIIUMHUCS HAaydHbIe 3HAHUS,
YMEHHUS U CIOCOOBI IeHCTBUH, cienuduueckue 1uis MpeIMeTHON 001acTi «XUMHUS», BUBI IATEIbHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHMS, €r0 MHTEPIpETaIlH, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IHYHBIX
y4eOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy oOyueHus B 8 kiiacce mpeaMeTHbIE pe3ynbTaThl HA 0a30BOM yYpOBHE JIOJDKHBI OTPaXaTh
Cc(OPMHUPOBAHHOCTh y OOyUAIOIUXCS YMEHUI:

® PACKpBIBATh CMBICI OCHOBHBIX XMUMHUUYECKHX MOHATUH: aTOM, MOJIEKYJIa, XUMUYECKUN FJIEMEHT,

IIPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECh (OJAHOPO/IHAS M HEOJHOPOJIHAs), BaJCHTHOCTD,
OTHOCHUTENIbHAsE aTOMHasi W MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISpHas
Macca, MaccoBasl J0JII XMMHUYECKOrO 3JeMEHTa B COCIUHEHUHU, MOJISIPHBIA 00BEM, OKCHI,
KHCJIOTA, OCHOBAaHME, COJIb, AJIEKTPOOTPUILIATEILHOCTh, CTENEHb OKHCICHHS, XUMHUYECKas
peakiusi, KiaccUpUKalUs peakiuil: peakluu COCNWHEHUsS, PEAKIHH pPAa3NIOKEHHUS, PEaKIuu
3aMeIIeHHUs], peaKIui 0OMEeHa, IK30- U IHI0TEPMUYECKUE PEAKLIUH, TeII0BOM 3(h(dekT peakuuy,
SIPO aTOMa, JIEKTPOHHBIN CIIOW aToMa, aTOMHAasi OpOUTalb, pallyC aToMa, XUMHYECKast CBS3b,



MOJISIpHAsl U HEMOJIsipHAsi KOBAJICHTHAsl CBs3b, MOHHAsI CBSA3b, MOH, KATHOH, aHHOH, PacTBOD,
MaccoBas J10J1s1 BELECTBA (MPOLIEHTHAs: KOHIIEHTPAL|s) B paCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUNM U MPUMEHSTh 3TH MOHSATHUS
IIPU OIIMCAHUM BELLIECTB U UX MPEBPAIICHUIL;

UCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIUKY JUIsl COCTaBJICHUS (POpPMyd BEIIECTB M YpaBHEHHM
XUMHUUYECKUX PEAKLIMIL;

OTPEEINATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHHUSX, CTEIEHb OKUCIICHUS
9JIEMEHTOB B OWHAPHBIX COCIMHEHMSX, MPHHAIJICKHOCTh BEIIECTB K OMPEICIEHHOMY KIIacCy
COCMHEHUN 10 (QopMysiaM, BHUJ XUMHUYECKOW CBs3M (KOBAJICHTHAasT W HOHHAas) B
HEOPraHUYECKUX COCAUHEHMUSIX;

packpsiBaTh cmbici [lepuomnueckoro 3akona J[. WM. MengeneeBa: [1eMOHCTPUPOBAThH
MIOHMMAaHHE MEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX IMOJIOKEHUS
B Ilepuoanueckoil cucreme, 3aKOHOB COXpPAaHEHHs] Macchl BELIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YYeHUs, 3aKOHa ABOTraipo;

ONMCHIBATh M XapakTepus3oBaTh TaOnuuHyro (opmy Ileproanueckoil CUCTEMBI XMMHUYECKHX
AJIEMEHTOB: Pa3IMyaTh MOHATHUS «JIaBHasl nmoArpynna (A-rpynmna)» U «moOodHas MOArpymma
(b-rpymnmna)», manbie u OoJbLINE MEPHOIbI, COOTHOCUTh O0O3HAUYEHHUS, KOTOPbIE MMEIOTCS B
tabmuie «llepuomuyeckas cuctema xumudeckux emeHToB [[. . MeHnneneeBa» ¢ YuCIOBBIMU
XapaKTepUCTUKaMHU CTPOECHUSI aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB W 3apsij sapa, oOruiee
YHCIIO 3JIEKTPOHOB M pacipe/iesieHne UX MO JIEKTPOHHBIM CII0SM);

KJIaCCU(UIMPOBATH XUMUYECKHE IJIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMHUUECKUE PEAKIINU
(10 9yKCITy M COCTaBY Y4acTBYIOLIUX B PEAKLIUU BEUIECTB, [0 TEIJIOBOMY 3D (DEKTY);
XapaKTepu30BaTh (OMMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BELIECTB Pa3IMUHBIX KIACCOB,
MOATBEpK/as  ONUCAaHUWE TMPUMEPAMU  MOJEKYJISPHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIHiL;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTHU IPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JINYHBIX YCIOBHUSX;

BBIYUCIIATh OTHOCHUTEJIBHYK0 MOJIEKYJIIPHYIO M MOJISIPHYKO MAcChl BEIIECTB, MAaCCOBYIO JIOJIIO
XMMHUYECKOTO 3JIEMEHTa Mo (QopMylie COEIWHEHHUS, MAacCOBYIO JIOJII0 BELIECTBAa B PacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPABHEHHUIO XUMHYECKOUN pEaKIVH;

MIPUMEHATh OCHOBHBIE OIlEpPAllUU MBICIUTEIIBHON JEATEIbHOCTH — AHAJIM3 U CUHTE3, CPABHEHHUE,
0000111eHIEe, cUCTeMaTH3aIUI0, KJIaCCU(PUKAINIO, BBISIBJICHUE TPUUYUHHO--CIEICTBEHHBIX CBs3EH
— JJI U3Y4YEHHUs CBOWCTB BEIIECTB M XUMHUYECKHUX PEAKIUi, €CTECTBEHHO-HAYYHbIE METOMbI
Mo3HaHUsI — HaONIo/IeHHWe, U3MEpPEeHHe, MOJEIUPOBAaHUE, OJKCIEPUMEHT (peanbHbIl U
MBICJICHHBIH );

CJIeIOBaTh MPaBUJIaM MOJIb30BAHUS XMMHUYECKOH MOCYI0i U 1abopaTopHbBIM 000PYAOBAHHUEM, a
TaKXKe MpaBHiiaM 00pallleHus ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIUSMU IO BBIIIOJHEHUIO
nabopaTOPHBIX XUMHUYECKUX OMBITOB IO TMOJYYCHHIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(Boopoda ¥ KHCIOpOJa), MPUTOTOBICHHIO PACTBOPOB C OMpeAeNnEHHON MaccoBOW mdoiei
pacTBOPEHHOr0 BEILIECTBA, IUIAHUPOBATh M NPOBOJUTH XUMHUYECKHE 3SKCHEPUMEHTHI II0
pacrmo3HaBaHUIO PACTBOPOB IIeloYeld U KUCIOT C TOMOINBI0 HMHIMKATOPOB (JIAKMYC,
(benondranenn, METUIOPAHK U JIpyTHE).

K koHny oOy4yeHus B 9 kJjiacce mpeJMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpaXKaTh
Cc(OPMHUPOBAHHOCTh y O0OyUaIOIUXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITUN: XUMHUECKUI 3JI€MEHT, aTOM, MOJIEKYJa,
UOH, KaTHOH, AaHHWOH, IPOCTOE€  BELIECTBO,  CJOXHOE€  BELIECTBO,  BaJCHTHOCTb,
IEKTPOOTPHULATENLHOCTD, CTENEHb OKHUCIICHMs, XUMHUYECKas pPEaKLUMs, XUMHUYECKas CBS3b,
TeTI0BON 3(h(heKT peakinu, MOJb, MOJIAPHBIN 00BEM, PaCTBOP, SIEKTPOIUTHI, HEITEKTPOJIUTHI,
ANIEKTPOJIMTHYECKAs JUCCOLMAIMS, pPEeaKUMd HMOHHOTO OOMEHa, KaTalnu3arop, XHMHYECKOoe
paBHOBecHe, oOpaTHUMble W HEOOpaTHMble pEaKIMH, OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu, OKHUCIIUTENb, BOCCTAHOBUTEIb, OKHUCICHME M BOCCTAaHOBIEHHUE, AJUIOTPOIINS,
aM(pOTEepPHOCTb, XUMHUYECKas CBSA3b (KOBAJCHTHAs, HOHHAs, METAJNINYECKas), KpUCTAIINYecKas
pemérka, KOppO3Msl METaJJIOB, CIUIABbl, CKOPOCTb XHMHYECKOM pPEAKUMH, NPEIeIbHO
nonycrtumMas koHuentpanus [1/IK Bemectsa;



WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX NOHSATHH M HPUMEHATh 3TH HOHSTHUS
IIPU OIIMCAHUM BELECTB U UX NPEBPAICHUI;

UCIOJb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJICHUS (POpMyJa BEIIECTB M YpaBHEHHA
XUMHUUYECKUX PEAKLIUI;

ONPEIENATh BAJEHTHOCTh M CTENEHb OKHUCIIEHUS XMMHUYECKHUX D3JIEMEHTOB B COEIUHEHMSX
Pa3IMYHOIO COCTaBa, MPHUHAUIEKHOCTh BEUIECTB K ONPEACIEHHOMY KIIACCy COEIUHEHMH 10
(dbopmynaM, BUJ XUMHUUECKOW CBs3H (KOBaJICHTHAs, HOHHAS, METAJUIMYECKAst) B HEOPTaHMUECKUX
COEJIMHEHUSX, 3apsA] MOHA M0 XUMHUYECKON (opmyie, xapakTep cpeabl B BOIHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHUM, TUI KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,
packpsiBaTh cMbich [lepuoanueckoro 3axona /I M. MenpaeneeBa u JI€MOHCTPHPOBATh €ro
MOHMMaHHUe: ONHUCHIBATh M XapaKkTepu3oBarh TabnmuuHyio (opmy I[leprogmueckoil cUCTEMBI
XMMMUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHas noArpynna (A-rpynmna)» u «1odoyHas
noarpynna (b-rpynmna)», maneie u OosbllIMe MEPUOMBI, COOTHOCHTH O0O3HAUYEHHUs, KOTOpHIE
UMEIOTCA B NEPUOJAMYECKON Tabiuie, ¢ YUCIOBBIMM XapaKTEpPUCTUKAMU CTPOEHHS aTOMOB
XMMMUYECKHX AJIEMEHTOB (COCTaB M 3apsj AApa, 00lee YUCIO MEKTPOHOB U pacIipe/ieeHue UX
M0 DJJIEKTPOHHBIM CJIOSIM), OOBACHITH OOIME 3aKOHOMEPHOCTH B HW3MEHEHUH CBOWCTB
2JIEMEHTOB M UX COEJAMHEHUU B Mpejesiax MajblX MEepPHOJOB U TJIABHBIX MOATPYII C Y4ETOM
CTPOEHUS UX aTOMOB;

KJIAaCCU(UIMPOBATH XUMUYECKHE JIEMEHThI, HEOPraHWYECKHE BEIECTBA, XUMHUECKUE peaKLnn
(MO 4HWCly W COCTaBy Y4YacTBYIOIIMX B pEaKlMU BELIECTB, MO TEMJIOBOMY 3(]dexTy, mno
W3MEHEHHIO CTENEeHEe OKUCIEHUS! XUMUYECKUX JIEMEHTOB);

XapaKTepHU30BaTh (OMUCHIBATh) OOMIME W CHNENU(PUISCKHE XUMUYECKHE CBOWCTBA MPOCTHIX H
CJIOXHBIX BEIIECTB, MOATBEPXKIasi ONMCAHUE TPUMEPAMHU MOJIEKYJIIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

COCTaBIIATh YPABHEHUSI IEKTPOIUTUUECKON TUCCOLMAIMU KUCIIOT, IIeJIouel U CoJieH, MoJIHbIe
U COKpalléHHBIE YpaBHEHHS  peakuMid HOHHOrO OOMeHa, ypaBHEHHUS  peakiuii,
MOATBEPKIAIONIUX CYLHIECTBOBAHUE TI'E€HETHUECKON CBSI3M MEXJy BELIECTBAMHU Pa3IUUHbBIX
KJIaCCOB;

pacKkpblBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKUUid  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIuii;

MIPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOKHOCTH MTPOTEKAHUS
XMMHYECKUX MPEBPAIICHU B Pa3IMUHBIX YCIOBHSIX;

BBIYHCIISATE OTHOCUTENIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacchl BEIIECTB, MAacCCOBYIO JOJIIO
XMMHUYECKOTO 3JIeMEHTa Mo (opMmysie COEAMHEHHUS, MAacCOBYIO JIOJIIO BEIECTBAa B PacTBOpE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKIiu;

coOiroAaTh MpaBuiia MOJIb30BAHUSA XUMHUYECKON MOCyI0il U 1abopaTopHbIM 000pyI0BaHUEM, a
TaK)Ke MpaBuiia OOpaIIeHHs] ¢ BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBITIOJHEHHIO
nabopaTOPHBIX XUMHUYECKUX OMBITOB IO TMOJYYCHHIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

MPOBOJUTHh PEAKLUH, TMOJATBEPXKIAIONINE KAYeCTBEHHBI COCTaB pPAa3IMYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM MYTEM XJIOpUI-, OpOMUI-, MOAWUMI-, KapOoHaT-, gocdar-, cunukar-,
cyabdar-, THIPOKCHA-UOHBI, KATHOHBl AaMMOHHUS M HOHBl H3YYEHHBIX METAaJUIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE ONIEPALINH MBICIIUTEIBHON JESITEIBHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHUE,
00o0111eHne, cUCTeMaTU3alllio, BBISBICHNUE MPUYMHHO-CIEACTBEHHBIX CBS3€H — I M3ydeHHs
CBOMCTB BEIIECTB M XUMHYECKHX PpEAaKLIHUH, €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
HaOJr0/IeHUe, U3MEpPEeHNe, MOAETHPOBAaHUE, SKCIIEPUMEHT (PEabHbIi U MBICIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HanmeHoBaHMe pa3jeioB U Komriecreouacos DJIeKTpOHHbIE (I (PPOBbHIE)
n/n TeM MPOrpaMmbl Bcero Konrpoapurre Tpakriyeckue oOpa3oBaTe/ibHbIEpPeCYPChI
padoThI padoThI
Paznen 1.IlepBoHayajibHbIeXUMHYECKUETIOHSITUS
11 zi?e/[griomziﬁia; SS;II?”EIZEGCKOP'I 5) 2 bubmmorexa LHOK
ESTENBHOCTH HETOBEKA https://m.edsoo.ru/7f41837c
12 BemecTBa 1 XuMu4ueckue 15 1 bu6moteka [IOK
peakinuu https://m.edsoo.ru/7f41837c
Hroronopaszneny 20
Paspnen 2.BaxHeiime npeacTaBuTe/ M HEOPraHMYECKUX BELEeCTB
21 Boznyx. Kucnopon. Ilonsarue 06 6 1 bubnuoreka [JOK
OKCHJIaX https://m.edsoo.ru/7f41837c
29 Bopopon. [lonsitue o kucnorax u 8 1 bu6moreka [IOK
COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6moreka [IOK
OCHOBAHUSIX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJIacChl 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 30

Pasznen 3.Ilepuoguyeckuii 3axon u [lepuoguyeckas cucrema xumuyeckux 3jeMeHToB /. U. MenaeneeBa. CtpoeHueaTroMoB. XUMHYECKA

sICBsI3b. OKHMCJINTEIBbHO-BOCCTAHOBUTEIbHbIE PEAKIMHU
[Tepuonnueckuii 3aKOH U
31 Ilepuomuueckas cucrema v bu6mmoreka [JOK
' XUMHYECKUX deMeHTOB JI. 1. https://m.edso0.ru/7f41837¢c
Mennene-eBa. CTpoeHue aTomMa
32| Omenmennor 8 ) Bumioterca LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [JOK
Hroro o paseny 15 https://m.edsoo.ru/7f41837c
PezepBHOE Bpemsi 3 bubnmnoreka [JOK
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9 KVIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iaejioB U TeM (uudposbie)
Ne n/m OporpaMMBbI Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pA30BATEIBHbIE
padoTsI padoThI pecypest
Pa3nes 1.BemecTBo M XUMHYECKHE PeaKIMHU
11 [ToBTOpEHue u yriydieHue 3HaHuI 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIelioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMHYECKUX 4 bubnuorexa [JOK
' peakmuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS] AUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEaKIMU B PACTBOPAX https://m.edsoo0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/u1bl M MX COEIMHEHHUA
21 OO6mast XxapaKTepUCTHKAa XUMHUYECKUX 4 1 bubnuorexa [JOK
' anemeHToB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
o | Sl s e ; Bumorea 10K
' PYTUIRL- 5-€p https://m.edsoo.ru/7f41a636
COeIMHEHUSs
OO01as XxapakTepUCTUKa XUMUYECKHX
bu6mmoreka [JOK
2.3 anemeHTOB VA-Tpynmbl. A3ot, pochop u ux 7 1 https://m.eds00.ru/7f41a636
COeJIMHEHUS
ve | Somssapmee oo ; : , | Bowoenox
' N PYTHIEI. oA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25
Pa3znen 3.Meranibl 1 MX COIMHEHHUS
. bubnunoreka [JOK
3.1 Obmpe CBOHCTBA METAIIOR 4 https://m.edsoo0.ru/7f41a636
3.2 BaxkHeMIne MeTaJUILI U UX COSTUHEHUS 16 1 2 bubmiorexa LIOK

https://m.edsoo.ru/7f41a636
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Wroro mo pazueny 20
Pasznen 4. Xumus u okpy:kawuas cpeia
4.1 BemecTBa 1 maTepuansl B KU3HU YEIOBEKA 3 bubmaorexa LIOK
https://m.edsoo.ru/7f41a636
Wroro mno pazueny 3
PesepBHOE BpeMs 3 bubmorexa HOK

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME
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