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HNOACHUTEJIBHASA 3AIIUCKA

[IporpaMMa 1o XMMUU Ha YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus COCTaBIeHa Ha OCHOBE TpeOOBaHUH K
pe3yabTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHON MpOrpaMMbl OCHOBHOTO 00mero oOpa3oBaHus,
npeactaBieHHbIx B ®I'OC 00O, a Takke Ha OCHOBe (eaepanbHO pabodeil mporpamMMmbl BOCTIMTaHHUS U C
yu€TOM KOHIENIMU MpernojaBaHust y4eOHOro mpeaMera «XuUMHS» B 00pa30oBaTEIbHBIX OpraHU3aIMAX
Poccuiickoit @eneparuu.

[Iporpamma mo xumuM AAa€T TPEACTABICHHUE O LENAX, OOmel crparernn oOy4YeHHs, BOCIUTAHHUS WU
pa3BUTHA O0OydalolIUXCsl CpPEeACTBAMHU Y4eOHOro IMpeiMeTa, YCTaHaBIMBAaeT 0O0sg3aTelIbHOE IPEIMETHOE
coJiepyKaHue, MpeaycMaTpUBaeT paclpeesIeHue ero o KiaccaM U CTPYKTYpHUPOBAHME IO pa3jieiaM U TeMaM
IpOrpaMMbl IO XHUMHUH, OIpPEAeseT KOJIMYECTBEHHbIE M KAueCTBEHHBIE XapaKTEPUCTUKU COACPIKAHMUS,
PEKOMEHIYEMYIO IOCIIEI0BATENIBHOCTh M3YUEHUS XUMHM C YYETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKK y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH O0YYaroIIMUXCs, ONMpenessieT BO3MOXKHOCTU
npeaMera JUIs peanu3anuu TpeOoBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNIbHOM MPOrpaMMBbl HA
YpOBHE OCHOBHOT'O 0O0Ilero o0pa3oBaHMs, a Takke TpeOOBaHHM K pe3yibTaTaM OOyYeHHUS XMMHUHU Ha YpOBHE
HeNell M3ydeHUsl MpeaMeTa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOM JAEATEIHHOCTH OOYYalOMIerocs I0
OCBOEGHUIO YyUeOHOIO COJIeP KaHHUS.

3HaHWE XUMHUHM CIYXHUT OCHOBOM Jis1 (OPMHPOBAHUS MHUPOBO33PEHHUS OOYyYaroIIerocsi, €ero
MPEJICTAaBICHU O MaTepHalbHOM €IWHCTBE MHpPa, BAXKHYIO pOJb UrpaoT (QopMHUpyeMble XUMHEH
IIPEJICTABICHHUSI O B3aUMOIIPEBPALLEHUSAX SHEPTUM U 00 3BOJIOLUHU BELIECTB B IPUPOJIE, O MYTSIX PEILICHUS
rII00ambHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOW, MHUIIEBOH U
9KOJIOTMUYECKOM 0€3011acHOCTH, IPOOIIEM 3]paBOOXPaHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET pealln3allii BO3MOXHOCTEH I CaMOPa3BUTHSI U POPMUPOBAHUS KYJIbTYPHI JIUYHOCTH, €&
o0miei U QyHKIIMOHATEHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHPOBAHME MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEW O0YYaroImuxcs, HaBBIKOB HX
CaMOCTOSITENILHOM ~ y4eOHOH  JeATEeTbHOCTH, OKCHEPUMEHTANbHBIX M  MCCIEIOBATENbCKUX  YMEHHIH,
HEOOXO/IMMBIX KakK B IIOBCETHEBHOM JKU3HHU, TaK U B MPO(ECCHOHANBHON NesITeIbHOCTH;

3HAKOMHUT CO CHEHU(UKON HAy4YHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsfga Ha
€IMHCTBO TPUPOJBI U YEIIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAHHH €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH 00Y4arOLINXCS;

croco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS! K €CTECTBEHHO-HAYYHbBIM 3HAaHUSAM, K IIPUPO/IE,
K 4eJIOBEKY, BHOCHT CBOM BKJIaJl B HKOJIOTHYECKOE 00pa30oBaHne 00YJarOLXCs.

Jlanuble HampaBieHUsT B OOYYEHMH XUMHUU OOECMEYMBAIOTCS CHENU(PUKONW COIepKaHusl Y4eOHOTo
mpenMeTa, KOTOPBIM SIBISETCS MEJarornyecky aJanTUPOBaHHBIM OTpakeHHeM O0a30BOM HAayKH XHMHUU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 001Iero oOpa3oBaHusi OPUEHTUPOBAH HAa OCBOECHUE OOYYaIOLUIMMHUCS
CUCTEMbI IE€PBOHAYAIbHBIX MOHITHUM XMMHH, OCHOB HEOPraHMYECKOM XHUMHHM U HEKOTOPBIX OTAENbHBIX
3HAYUMBIX TIOHATUN OPTaHUYECKON XUMUH.

CrpykTypa colep:kaHus IporpaMMbl 10 XMMHUHU C(OPMUPOBAHA Ha OCHOBE CHUCTEMHOIO MOJXOJa K €€
n3ydeHn1o. ColiepikaHue CKIabIBAETCSl U3 CUCTEMBI IOHATHH O XUMUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI
NOHATHMM O XuMuyecko peakuuu. OOe OSTU CUCTEMBI CTPYKTYPHO OPraHHW30BaHbl IO MPUHLUIY
IIOCJIE0BATEIBHOIO PA3BUTHUS 3HAHUN HA OCHOBE TEOPETUYECKUX MTPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MPE/ICTaBIEHUH 00 AJIEKTPOIUTHYECKOM TUCCOIMAIINYU BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS pacCMATPUBAIOTCS HA OCHOBE AIMIHMPUYECKU TOJYYEHHBIX M OCMBICICHHBIX
(bakTOB, pa3BUBAIOTCS IOCIEAOBATENHLHO OT OJHOTO YPOBHS K JAPYrOMY, BBINONHSS (PYHKIMH OOBSICHEHUS U
MIPOrHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BOZMOXKHOCTEH MPaKTUUECKOTO MPUMEHEHUS U MOJyUYeHUs U3y4aeMbIX
BELIECTB.

OcBoeHME MpOrpaMMbl MO XHMHUH CHOCOOCTBYET (OPMHUPOBAHUIO MPEJCTABICHUS O XHUMHUYECKOU
COCTaBJIAIOUIEN HAay4yHOW KapTHHBI MHpa B JIOTUKE €€ CHCTEMHOH NIPHUPOJbI, IIECHHOCTHOIO OTHOLIEHUS K
HayYHOMY 3HAHUIO U METOJIaM MO3HAaHMs B Hayke. V3yueHue XuMuu MPOUCXOIUT C MPUBJICUEHUEM 3HAHUH U3
paHee M3y4eHHBIX Y4eOHbIX mpeameroB: «Okpyxawoomuil mup», «buomnorus. 5-7 kmaccel» u «Pusuka. 7
KJIace».



[Ipu U3y4eHUH XMMHU MPOUCXOAUT (HOPMHUPOBAHME 3HAHWN OCHOB XMMHUYECKOH HAyKH Kak o0JjacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUYECKOW MAEITEIbHOCTH 4YEJIOBeKa M KaK OJHOTO0 W3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpHL. 3a7ada y4eOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUM CUCTEMBI XUMUYECKUX 3HAHUA —
BOKHEUIINX (AKTOB, TIOHATHN, 3aKOHOB M TEOPETHYECKUX IIOJOKECHHUM, JOCTYIMHBIX 000OIIeHUH
MHPOBO33PEHUYECKOT0 XapaKkTepa, si3bIKa HayKH, B PUOOILIEHUHN K HAYYHBIM METO0J1aM I103HAHUS MPU U3YYEHUH
BEIIECTB M XUMUYECKUX peakluii, B GOPMUPOBAHUM U PA3BUTUHU MTO3HABATEIbHBIX YMEHUHN U UX IPUMEHEHHUHU B
yueOHO-TI03HABATEIbHOW M y4eOHO-HMCCIIEJOBATENBCKON JIEATEIbHOCTH, OCBOCHMM TIPaBMII 0OE30M1aCHOTO
oOpallleHusl C BeIIeCTBAMU B IOBCETHEBHOM JKU3HU.

[Tpu u3y4eHnn XMMHUU Ha YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHMs BaKHOE 3HAUCHHE MPUOOPETH TaKue
LeJH, KaK:

— (opMupoBaHHE HMHTEJIEKTYyalbHO pPa3BUTOM  JUYHOCTH, TOTOBOM K CaMOOOpa30OBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO pEIIeHUH, CHOCOOHOM ajanTupoBaThCcsi K  OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKU3HU;

— HAIpaBJICHHOCTh OOYYEHMs] HAa CHCTEMaTHYeCKOe MPUOOIIEeHHE O0YYaromMXCS K CaMOCTOSATEIbHON
MO3HABATEIBHON JESATEIBbHOCTH, HAYYHBIM METOAAaM MO3HAaHUSA, (OPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE
CHOCOOHOCTEH K XUMUU;

— obecrniedyeHre YCIIOBUH, CIOCOOCTBYIOMIMX MPHOOPETEHUI0 OOYYAIOIIMMHUCS OIBITa Pa3zHOOOpasHON
JESTeIbHOCTH, TMO3HAHHUA M CAaMOIMO3HAHUS, KJIIOYEBBIX HABHIKOB (KJIIIOYEBBIX KOMIIETEHIIMI), HMMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE JIUISl PA3JIMYHBIX BUJIOB I€ATEIbHOCTH;

— (hopmupoBanue obmen GyHKINOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCJIE YMEHUN
OOBSICHATH M OIICHUBATH SIBIICHUS OKPY/KAIOIIETO MUPA, UCTIOIb3Ysl 3HAHUS U OTIBIT, IOJTYYCHHBIC TIPU U3yYCHUU
XUMHH, TPUMEHSITh UX MPU PEUICHUH MTPOOJIeM B MOBCEAHEBHOM KU3HU U TPYAOBOM JAESITEIBHOCTH;

— (hopMupoBaHKE y OO0YYAIOIIMXCS TYMaHUCTUYCCKUX OTHOIICHHUM, ITOHUMAHUS [EHHOCTH XUMHYCCKHX
3HAaHUU N7 BBIPAOOTKH DKOJIOTMYECKU 1IE€IeCOOOpPa3HOro MOBEJACHHS B OBITY U TPYIOBOM JAEATEIHLHOCTH B
LEJISIX COXPAHEHUSI CBOETO 3/J0POBbS M OKPYXKAIOLIEH NPUPOJTHON CpEIbl;

— pa3BUTHE MOTHBAIMU K OOYUEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHHUSI O0IIEYEIIOBEUECKUX LIEHHOCTEM, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOQMIIsl U HANpaBICHHOCTH
JalbHENIIero o0y4yeHus.

OOmiee 4uCIIO YacoB, OTBEAEHHBIX IS U3YYEHHs] XUMHUHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHW,
cocraBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZleNn0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEINIO).



COILEPKAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHSATHSA

[Ipeamer xumuu. Ponb XWMHMM B KM3HHM YelIOBEKa. XHMMHsS B CHUCTEME HayK. Tena M BellecTBa.
dusnueckre CBOWCTBA BEIIECTB. ATrperaTHOe COCTOsiHUE BeliecTB. [IoHsATHE O MeToAax IMO3HAHMS B XUMUHU.
UucTteie BemecTBa 1 cMecH. CriocoOBI pasiesieHUs: CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE JIeMEHThl. CUMBOJIBI XUMUYECKUX 3JeMeHTOB. [IpocThie U cloKHbIe
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckasi ¢opmynia. BaJeHTHOCTh aTOMOB XHMHUYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BemlecTB. OTHocuTenbHass aroMHas Macca. OTHOCHUTENIbHAas MOJIEKyJIsspHas Macca. MaccoBas 10is
XMMHYECKOTO AJIEMEHTA B COCIMHECHUU.

KonmnuectBo BemectBa. Monb. Monsipras macca. B3auMocBsI3p  KoiaMyecTBa, MacChl M 4ucia
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacyérel mo popMynamMm XUMHUECKUX COCAMHEHUI.

Pu3znueckrue U XUMHUYECKHUE SIBJICHUS. XMMUYECKAsl peakusl U €€ IpU3HaKU. 3aKOH COXPAaHEHHUS MACChI
BelecTB. XuWMHUYECKHe YypaBHeHHs. Kriaccudukamuss XUMHUYECKUX pPEAKIHUH (COCAUHEHUS, PA3JI0KCHHUS,
3aMeIIeHHs, OOMEHa).

Xumuueckuii IKcnepumenn.

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, mpaBuiamMu paboThl B JabopaTopuu U mpuéMamMu OOpalIeHUs C
1a00paTOpHBEIM 00OPYAOBaHUEM, WM3YYECHHE M OINUCaHHE (PU3MYECKHX CBOMCTB 00Opa3IOB HEOPraHUYECKHUX
BelIecTB, HaOMoAeHNEe Pu3ndeckux (IJIaBJICHHUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE, KUTICHHE U
KOHJICHCAILIUSI BOJbI) M XUMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHWE MEIHOW MPOBOJIOKH, B3aUMOJICUCTBUE
Mela C KHUCIOTOW) SsIBICHWM, HAOMIOJEHHE W OINMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIIHid
(paznokeHue caxapa, B3aUMOJICHCTBUE CEPHON KHUCIIOTHI C XJIOPUIOM Oapusi, pa3jioKeHUE THIPOKCUIa MEAU
(1) mpu HarpeBaHuH, B3aUMOCHUCTBHE Kene3a ¢ pactBopom conu meau (1), u3ydenue crocoboB pasmeneHust
CMeEcei: ¢ IMOMOIIBI0 MarHurta, (pUIbTpOBaHWE, BBIIAPUBAHHE, MUCTUWLISAIUSA, XpoMaTorpadus, MpoBEACHHE
OYHUCTKU TMOBAapEHHOW COM, HAOIIOJCHHE U OMHCAHHUE PE3YNbTaTOB MPOBEACHHUS OIbITA, WILIIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MacChl, CO3AaHUE MOJIETIEN MOJIEKYJI (IIApPOCTEPHKHEBBIX ).

BaskHeiinue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Bo3ayx — cmech razos. CocraB Bo3nyxa. Kucimopon — aneMeHT W mpocTtoe BemecTtBo. Haxoxaenue
KHCIIOpOJia B TpHUpoje, (PU3NYECKHe M XUMHUYECKHe CBOMCTBa (peakiuu ropenus). Oxcunsl. Ilpumenenue
kucnoposa. CriocoObl MoyuyeHus: KUCIopoia B JIaOopaTOpUH U MPOMBIIIIEHHOCTH. KpyroBopoT kuciopoaa B
npupoae. O30H — alTOTponHas MOAU(UKAIIHS KUCIOPOA.

TennoBoit 3pPekT XUMUYIECKON peakIuu, TEPMOXHUMHYECKUE YPaBHEHMsI, SK30- M JHIOTECPMHUYECKHE
peakiuu. TomaMBO: yroiab W MeTaH. 3arps3HEHHE BO3/yXa, yCWIEHHE NmapHukoBoro sddexra, paspyuieHue
030HOBOTO CJIOSI.

Bonopon — osnemeHT M mpocTtoe BemiecTBO. HaxokaeHue Bojpopona B Hpupoje, ¢GU3MYecKue H
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CTTIOCOObI oiyueHus. Kuciaots u comu.

MosnsipHblil 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue CcBOWCTBa BOJbl. Bojma kak pactBoputenb. PactBopbsl. HachlllleHHbIE M HEHACHIIICHHBIC
pacTBopbl. PacTBOpUMOCTh BemiecTB B BoJe. MaccoBasi 10151 BEUIECTBA B pacTBOpe. XMMHYECKUE CBOMCTBA
Boabl. OcHoBaHus. Ponbk pacTBOpoB B TIpHpoAe W B JKU3HU 4YenoBeka. KpyroBopor Boabl B MpHUpOJE.
3arpsi3HeHuE NTPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanms Heoprannueckux coeaumHernii. Okcuapl. Kimaccudukamums OKCHIOB: COe00pa3yroIme
(ocHOBHBIE, KHUCIOTHBIE, aM(pOTepHbIe) M HecoieoOpasyrmue. Homenknarypa oxcuaoB. Dusnueckue u
XUMHUYECKHE CBOMCTBA OKCUIOB. [lonmyyenne okcuaos.

OcHoBanus. Knaccudukanus OCHOBaHWM: IIEIOYM M HEpacTBOPHMBIE OCHOBaHWsA. HomeHkmaTypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne ocCHOBaHUH.

Kucnotel. Knaccudpukanus kucnor. HomeHknatypa kucioT. Dusznueckue M XUMHYECKHE CBOMNCTBA
kucinot. Psag aktuBHoctu MmetaiuioB H. H. bekerosa. [lomyyenue Kucmior.

Comu. Homenknarypa coneil. @uznuecknue u XuMudeckue cBorcTtsa coseil. [lonydyenne coneit.

['enernueckas cBsI3b MEKy KJIaCCAMU HEOPTAHUYECKUX COCTMHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OTpeiesIeHNe COJIepKaHusl KUCIopo/ia B BO3/IyXe, MOJIyYeHUe, coOupaHue, paclio3HaBaHue
U M3y4YeHHE CBOWMCTB KHCIOpOJa, HAONIOJEHUE B3aMMOJCHCTBUS BELIECTB C KHCIOPOJAOM H YCIOBHS
BO3HUKHOBEHHsI M TIPEKpAIICHHs] TOpeHus (Mokapa), 03HAaKOMJIGHHE C oOpa3llaMH OKCHOB M OIHCAaHUE WX



CBOWCTB, TIOJTyuyeHUE, cOOMpaHue, paclio3HaBaHUE W U3YYCHHUE CBOWCTB BOAOPOa (TOpEHUE), B3aUMOICHCTBHE
Bojopoaa ¢ okcuaom wmeau (ll) (BO3MOXKHO HCMOIB30BaHHWE BHUICOMATEPUATIOB), HAOIIOJCHHE OOpa3IoB
BEIIECTB KOJIMYECTBOM | MOIb, HCCIEIOBaHHE OCOOCHHOCTEH pACTBOPEHHSI BEIIECTB C Pa3IHYHOM
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOM [J0JIEW pacTBOPEHHOTO BEIECTBA,
B3alMO/JICICTBUE BOJbI C METAJUIAMM (HATPUEM M KalblieM) (BO3MOKHO MCIIOJb30BaHUE BHUJEOMATEPHUAIIOB),
UCCleIoBaHle 00pa3I[0B HEOPraHMYECKUX BEIECTB Pa3IMUYHBbIX KJIACCOB, HAOIIOJCHHE H3MEHEHHUS OKPACKH
MHJUKAaTOPOB B PACTBOpAaX KHUCIOT U LIEJIOYEH, M3ydyeHue B3aumojeiicTBus okcuna meau (ll) ¢ pactBopom
CEpPHOM KHUCIOTHI, KACIOT C METAJUIaMH, PEaKUUd HEUTpaau3alMu, MOJyYEHUE HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOTO MeTajula APYTMM M3 PAcTBOpPa COJM, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a1ad MO0 TeMe
«BaxHeinnme Kj1acchl HEOPraHMYECKUX COCUHEHUN».

epuoauveckuii 3axkoH u Ilepuoanyeckas cucrema xumuuyeckux 3jaemMenToB /I. . Menaeseena.
Crtpoenue atomoB. XuMu4eckas cB3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[TepBBie MOMBITKH KIACCH(PUKAUU XUMHYECKHX AIEMEHTOB. [[OHSATHE O TPyMIax CXOTHBIX AJIEMEHTOB
(1IenoyHble M IMIEJIOYHO3EMEIbHBIE METAIlIbl, TajJOreHbl, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3yroT
amM(pOTepHBIC OKCUIBI ¥ TUAPOKCHUJIBL.

[lepuonuueckuii 3akoH. Ilepuogmyeckas cucrema xumudeckux »ssemeHTtoB [l WM. Menneneena.
Kopotkonepuonnas u anuHHONEpHoaHas (opmel [leproandeckoit cucreMbl XUMHUYECKHX 3iieMeHToB Jl. .
MenpneneeBa. [lepuoasl u rpynmnbsl. OU3NYECKUN CMBICT HOPSAIKOBOIO HOMEpPA, HOMEPOB NEPHOJA U TPYIIIbI
3JI€MEHTAa.

Crtpoenune aromoB. CoctaB atoMHbIX sijep. M3otombl. DnekTponbl. CTpOEHHE 3NIEKTPOHHBIX 000JI0YEK
aToMOB nepBbIX 20 xuMuyeckux 3neMeHToB Ilepuoanueckoit cucremsl [{. . MenneneeBa. XapakTepucTuka
XAMHUYECKOT0 3JIEMEHTA M0 ero nojoxenuto B [lepuonuueckon cucreme J{. 1. Meneneena.

3aKOHOMEPHOCTH HW3MEHEHHSl pajadyca arOMOB XMMHYECKHX OJEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U EPUOIAM.

3nauenue [lepuoguyeckoro 3akona u Ilepuoandeckoil CUCTEMbI XUMHUYECKHUX AJIEMEHTOB JIJIsi Pa3BUTH
Hayku U npaktuku. /. 1. MenneneeB — yu€HbIl U IpaXKJaHuH.

Xumnueckasi cBs3b. KoBanenTHas (ToJispHAas Y HEMOJSIPHAS)) CBSI3b.  JIEKTPOOTPUIIATEIILHOCTH
XUMHUYECKUX 3JIeMEHTOB. MIOHHas CBS3b.

Crenenp oxucnenus. OKHUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl  OKuUCIEHUS W
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

M3y4YeHHE OOpa3IOB BEUIECTB METANIOB W HEMETAJUIOB, B3aMMOJEWCTBHE TUIPOKCHIA IHMHKA C
pacTBOpaMH KHCJIOT U IIEJoYel, TMPOBEJACHUE ONBITOB, WUIIOCTPUPYIOMIMX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEaKIUil (TOpEHUE, PEAKIIUU Pa3I0KEHUs, COSTUHEHHS).

Meoswcnpeomemmnwie céasu

Peanuzamust MeXnpeaIMETHBIX CBs3ed NpPU HM3YYEHUM XUMUU B 8 KJIacce OCYUIECTBISETCS 4epes
WCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK W TOHSATHH, SBISIONIMXCA CUCTEMHBIMU JIJIsI
OTJIETIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIE TMOHSATHS: HAy4dHbIH (DAaKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJU3, CHHTE3,
KiaccuuKalus, IepuoAUYHOCTb, HAOIIOICHHE, SKCIIEPUMEHT, MOJISTUPOBaHHE, U3MEPEHUE, MOJIETh, SIBJICHHUE.

dusnka: MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHWJ, H30TOMbBI, PaJIUOAKTHUBHOCTD,
MOJIEKYIa, MEKTPUUECKHI 3apsi, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, (U3NIECKUue
BEJIMYUHBI, €IUHULIBI U3MEPEHHs, KOCMOC, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorus: porocunres, npixanue, 6uochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE MOPOJIbI, MOJIE3HBIE HCKOMAaeMble, TOIINBO,
BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMH4YecKasi peaKkius

[Tepnonnueckuit 3akoH. [lepnoanueckas cucrema xumuyeckux emeHToB [[. . MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPUONOB, Kajus,
KBS ¥ WX COCAWHEHHH B COOTBETCTBHHM C TIOJOKCHHEM ndyeMeHToB B Ilepuoamdeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CtpoeHue BemeCTBA: BUJBI XWMHUYECKOW CBSI3U. THMBI KPUCTAUTMYECKUX PEMIETOK, 3aBUCHUMOCTH
CBOMCTB BEILIECTBA OT THUIA KPUCTAINIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.



Knaccupukanuss W HOMEHKIATypa HEOPTaHMYECKHUX BEIIECTB. XHMMHUYECKHE CBOICTBAa BEIECTB,
OTHOCALIMXCS K PA3JIMYHBIM KJaccaM HEOPraHWYECKHUX COEJUHEHUH, IeHeTHYecKas CBA3b HEOPraHMYECKUX
BELIECTB.

Knaccugukanus XuMH4ecKUX peakiyii o pa3IMYHbIM PU3HAKaM (110 YUCIy U COCTaBy y4acTBYIOIIUX B
pEaKIMK BEIIECTB, IO TEIIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTENCHEH OKUCICHUS XUMUYECKHX 3JIEMEHTOB, 110
O00paTUMOCTH, 10 Y4YacTHUIO KaTaau3aTopa). OK30- U SHAOTEPMHUYECKHE pPEaKLUH, TEPMOXUMHUUYECKHE
YpaBHEHHSI.

ITonatue o ckopocty xumudeckoil peakuuu. IlonsTe 00 0OpaTUMBIX M HEOOPATUMBIX XHMHYECKUX
peakuusix. IloHATHE 0 TOMOTE€HHBIX U TeTepOreHHbIX peakuusx. [lonstue o karanuze. [loHsTHE O XMMUYECKOM
paBHOBecuH. @DaKTOpPbI, BIMIIOIIME HAa CKOPOCTh XUMHUYECKOM pEaKUMH M IOJOXKEHHE XHUMHUYECKOro
paBHOBECHSI.

OKuCINTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, JIEKTPOHHBIN OaJaHC OKUCIUTEIbHO-BOCCTAHOBUTEIIbHON
peakuuu. CocTaBiaeHUE ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI € MCIOIb30BAaHUEM METOJA
3JIEKTPOHHOIO OajaHca.

Teopust 3MEKTPOIMTUUECKON AUCCOLMALMU. OJEKTPOIMTHI M HEIIEKTPONUTH. KaTHOHBI, aHUOHBIL.
MexaHu3M JAUCCOLMAIMM BEIIECTB C pa3jIMYHBIMU BHJAMU XUMHUYECKOM cBA3M. CTeneHb IUCCOLMALUU.
CunbHbIe U crabble AIEKTPOIHTHI.

Peakiiun noHHOro oOMeHa. YcClloBHMs MPOTEKAaHUS PEaKLUi MOHHOTO OOMEeHa, MOJIHbIE U COKpAllEHHBIE
UWOHHbIE YypaBHEHHUs peakiuil. CBoicTBa KHCIOT, OCHOBAaHMH U COJIEH B CBETE€ IPEACTaBICHUI 00
JIEKTPOIUTHYECKOH nucconuanuu. KauecTBeHHble peakiuy Ha HOHBL. [IoHsATHE O rHIpOIN3e comei.

Xumuueckuii IKcnepumenmn:

O3HAKOMJIGHHE C MOJEISIMU KPHUCTAIMYECKUX PEIIETOK HEOPraHMYeCKUX BEUIECTB — METAIOB U
HeMeTaJIoB (TpaduTa U ajiMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATPHS ), UCCIICOBAHIE 3aBUCIMOCTH CKOPOCTH
XUMUYECKON PeaKklMU OT BO3IACHCTBUS Pa3IMYHbIX (PaKTOPOB, UCCIEAOBAHUE HIIEKTPOIPOBOJHOCTH PACTBOPOB
BELIECTB, IIpolecca JUCCOLMALMU KUCIIOT, I1eJI04Yeil U cojei (BO3MOKHO MCII0JIb30BaHNE BUIE0 MAaTEpPHAIOB),
IIPOBE/IEHUE ONBITOB, WUIIOCTPUPYIOIIUX NPU3HAKU MPOTEKAHUS peakluil MOHHOro obMmeHa (oOpa3zoBaHME
ocajJika, BBIJCJIIEHHE Ta3a, OOpa3oBaHME BOJbI), OIBITOB, WIUIIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakLuil (rOpeHne, peakuy pa3ioKeHus, COeTMHEHNs), paCTIO3HaBaHUE HEOPTaHUYECKUX
BELIECTB C MOMOILIBIO0 KAUECTBEHHBIX PEAKLIUK HAa MOHBI, PELLIEHUE KCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTtayibl 1 MX cOeJHHEHHA

OO6m1as xapakTepucTika rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHHUSI.
Crpoenue U pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — IaJOr€HOB. XMMHUUYECKHE CBOMCTBA HA MPUMEpE XJopa
(B3auMoielicTBUE ¢ METaUIaMU, HEMEeTaJllaMu, liesodaMu). XiaopoBojopoa. ComsHas KHCI0Ta, XUMHUYECKHE
CBOICTBa, NIOJydyeHUE, MpUMEHEHMeE. JlelicTBHE XJIopa U XJIOPOBOJOPOIa Ha OpraHu3M 4ejoBeka. BakHelmue
XJIOPUJIBI U UX HAXO0XACHHUE B IPUPOJIE.

OOmass xapaktepuctuka 371eMeHTOB VIA-rpynmsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
cTeneHn okucieHus. CrpoeHne U (QU3MYECKHEe CBONCTBA TMPOCTBIX BEIIECTB — KHUCIOpOAA U CEpBHI.
AnnoTpornHele MOAM(UKALKMU KHCIOpOoJa U cepbl. XUMHUECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTPOEHHE,
¢usznueckue M XuUMHUeckue cBoicTBa. OKCUABI Cepbl KaK IPEICTaBUTENM KHUCIOTHBIX OKcHIOB. CepHas
KHCJI0Ta, (pr3nyeckre U XMMUYEeCKHe CBOMcTBa (00IIMe KaK MPpeCTaBUTENs KJIacca KUCIIOT U Crielu(puIecKue).
XUMUYECKHE peakluu, JieKallue B OCHOBE IPOMBIIUIEHHOTO CHOCc00a IOJyuYeHUsI CEpHOM KHCIOTHI.
ITpumenenue cepHoil kucnotsl. Coau cepHOM KUCIOTHI, KaUeCTBEHHAs peakiys Ha cyiabpaT-uoH. Haxoxnenue
cepbl U €€ COENMHEHUHN B IMpupoje. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCAUHEHUSMH CEepbl
(KMCTIOTHBIE A0/, 3arpA3HEHNE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €ro MpeI0TBPaIIECHUS.

OO6mrast xapakTepucTHka 53JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
CTENEHU OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B NpUpoe, (U3ndeckue 1 XuMHYeckue cBoiictsa. Kpyrosopor
a3oTa B INpupoAe. AMMHUAK, €ro (U3MYecKue M XUMHYECKHE CBOICTBa, MoyiyueHue M npumeHeHue. Conu
aMMOHMSI, MX (U3MUECKUEe U XMMHUYECKHE CBOWCTBA, MpuMeHeHne. KadecTBeHHast peakiiys Ha HOHbl aMMOHHS.
A30THas KHUCIIOTa, €€ mojiyueHue, (pu3ndeckre U XUMMUYecKHe CBOMcTBa (00IMe Kak MpeAcTaBUTENs Kiacca
KUCIOT M crneuududeckue). Vcnonap3oBaHWe HUTPATOB W COJEM aMMOHHS B KauecTBE MHHEPAJIbHBIX
ynoOpeHuii. XUMHYECKOE 3arps3HEHUE OKPYKAIOUIEH Cpeabl COSAMHEHUSMU a30Ta (KUCIOTHBIE TOXKIIH,
3arpsi3HEHUE BO3/1yXa, MOYBBI U BOA0EMOB). Docdop, amnoTponHsie Mogudpukanuu Gocpopa, pusnUecKue u
xumuueckue cpoiictBa. Okcun docdopa (V) u gochopnas kucinora, puznyeckue U1 XUMUUYECKHE CBONCTBA,
nony4yenue. McnonpzoBanue ¢pochaToB B kKauecTBe MUHEPAIBHBIX YI0OPEHUH.



OOmast xapaktepuctuka 371eMeHTOB |VA-rpynmnsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIC
CTENEHU OKMCICHMA. YTIEepoJ, alJOTPOIHbIE MOIUGUKAIMM, PaclpoCTpaHEHHE B NpPUpPOAE, (PU3HYECKHE U
XUMHYecKHe cBoiicTBa. Ancopbuus. Kpyrosopor yrieposaa B mpupoze. OKcuasl yriepoaa, ux puzndeckue u
XMMHMYECKHE CBOMCTBA, ACHCTBHE HA JKMBBIC OpPraHU3MBbI, IIOJIyYCHHE W IPUMEHEHHE. OJKOJOTHYECKHE
mpo0JIeMbl, CBs3aHHBIE ¢ OKcuaoM yriiepona (1V), runoresa rio0albHOTO MOTETUICHUST KIMMAaTa, TAPHUKOBBIHA
3 deKT. YronbHas KUCIOTa U €€ COlM, uX (pu3nyeckre u XMMUYECKHUE CBOMCTBA, NOJYyYEHHUE U NPUMEHEHHUE.
KayectBennast peaknuss Ha KapOoHar-moHbL. —Vcmonb3oBanume kapOoHaToB B ObITY, MEAMIIMHE,
ITPOMBILIJIEHHOCTH U CEJIBCKOM XO35HCTBE.

IlepBoHayasibHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COECJUHEHMSX yriepoja (MeTaH, 3TaH,
STUJICH, AlleTUJIEH, 3TaHOJ, INIMIEPUH, YKCYCHasl Kuciora). IIpupoaHble HCTOYHUKH YIIIEeBOAOPOIOB (yroJb,
MPUPOJHBIN ra3, HeTh), MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJb B OBITY M MpOMBIIUIeHHOCTH. [ToHsTHE
0 OHOJIOTMYECKH BaKHBIX BEIIECTBAaX: JXKUpax, OelKax, YIriaeBoJaX — M HUX POJM B JKU3HU 4YeJIOBEKa.
MartepuanbHOE €AMHCTBO OPIraHUYECKUX U HEOPTaHUUYECKUX COSAUHEHUH.

Kpemuuii, ero gusnueckue 1 XMMHYECKUE CBOMCTBA, MoJMyyeHHe U npuMeHeHne. CoelMHeHHs] KpeMHUs
B npupozge. Ob6ume mnpencrasienus o0 okcune kpemuus (V) m kpemuueBoit kucinore. CHIMKATBI, HX
UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeline cTpouTelbHble MaTepuallbl: K€paMUKa, CTEKIIO,
LEMEHT, OerToH, xene300eToH. IIpobiembl 0e30macHOTO HCIOJIB30BAHMS CTPOUTENBHBIX MAaTEpUalIoB B
IIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3yyeHue oOpa3loB HEOPraHUYECKUX BEILECTB, CBOMCTB COJISIHOM KHCIIOTHI, IIPOBEICHHE KaueCTBEHHBIX
peaknuii Ha XJOPHI-HOHBl U HAONIOJIEHHE MPU3HAKOB MX IMPOTEKAHWUs, OIBITHI, OTpaKaromue (pusmueckue u
XMMHUYECKHE CBOWCTBA TaJlOr€HOB M HX COEIUHEHMH (BO3MOXKHO HCIIOJIb30BaHUE BHUAECOMATEPUAIIOB),
03HAaKOMJICHHE C 00pa3iiamMu XJIOpPUIO0B (TAJIOTEHUIOB), O3HAKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COCTMHEHUSIMU
(BO3MOXKHO MCIIOJIb30BaHKME BUEOMATEPHUAJIOB), HaOIIOIeHHE MTpoliecca OOyIJIMBaHUS caxapa HoJ JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHON KHCJIOTHI, M3yUYe€HHE XHMHUYECKHUX CBOWCTB pPa30aBICHHON CEpHOW KHCIIOTHI,
IIPOBE/IEHUE KaUeCTBEHHON peakluu Ha cylib(aT-uoH U HaOIr0/IeHUe MpU3HaKa e€ MPOTEeKaHus, 03HAKOMIICHHE
¢ (usnyeckmMH CBOMCTBaMH a3oTa, ¢ochopa © UX coenuHEHHH (BO3MOXKHO  HCIIOJIB30BaHHE
BUJIEOMATEPHAJIOB), 00pa3liaMu a30THBIX U (POchOPHBIX YA0OpeHUH, TOIyYeHHne, cCOOUpaHue, paclioO3HaBaHUE U
M3yYeHHE CBOICTB aMMHaKa, MPOBEJCHNE KaYeCTBEHHBIX PEaKIfii Ha MOH aMMOHUS U GochaT-HOH U H3yICHHE
NPU3HAKOB UX MPOTEKaHUs, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAbI0 (BO3MOKHO
UCIOJIb30BaHNUE BHUAEOMATEPUATIOB), HM3yUYE€HUE MOJeNeld KpUCTANIMYECKUX peImEToK anMasa, rpadura,
¢bymiepeHa, O3HAKOMJIEHHE C TPOLIECCOM aACOPOIMM PAcTBOPEHHBIX BEIIECTB AKTHMBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHUBOras3a, MojiyueHue, coOupaHue, paclio3HaBaHUE U U3YYEHHE CBOMCTB YIJIEKHMCIIOTO rasa,
MIPOBE/IEHNE Ka4eCTBEHHBIX peakiyil Ha KapOOHAT M CHWJIMKAT-MOHBI U M3yYeHUE MPU3HAKOB UX MPOTEKaHUS,
03HaKOMJIEHHE C MPOAYKLHEH CHUIMKATHOM IMPOMBIIUIEHHOCTH, PElIeHNEe YKCIIEPUMEHTAIbHBIX 3a7a4d 10 TeMe
«Baxneline HeMeTaJluIbl U UX COEUHEHUS».

Metanbl M UX COeIMHEHUS

OOmiast xapakTepUCTHKAa XWMHUYECKHUX JJIEMEHTOB — METAlJIOB HAa OCHOBAaHMUM HUX IIOJIOKEHHUS B
[Tepuonnueckoii cucteme xumuueckux osnemeHToB [[. M. MengeneeBa u crtpoenus atomoB. CTpoeHue
MeTaJlIoB. MeTandeckasl CBA3b M METaJuIMdecKass KpHUCTaUINYecKas pemi€Tka. DJIEKTPOXUMHUYECKHU psif
HanpspkeHud MetamnoB. dusnueckne M XUMHUYECKHE CBOMCTBa MeTauioB. OOmue crnocoObl MONTY4YEeHUs
MeTauioB. [IoHATHE O KOPPO3MM METaIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBbl (CTajb,
YYyT'yH, JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH.

Illenounsle MeTtamnel: mnojnoxeHue B llepuoanueckoil cucreme xumudeckux oanemeHtos J[. WM.
MenpeneeBa, CTpOE€HHE UX aTOMOB, HaxoXAeHUWe B mnpupone. Puznyueckue W XUMHUYECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kanusi). OKCuasl U TUAPOKCUIBI HATpusl U Kanus. [IpuMeHeHne menoYHbIX METauioB U UX
COCIMHEHU.

[[lenouHO3EMENBHBIE METAJIIIBI MArHUM M KaJbLMii: ToJ0KeHue B [lepnoaudeckoii cucteMe XUMHUECKHUX
anemenToB J[. . MenneneeBa, cTpoeHHE MX aTOMOB, HAaXOXJE€HHE B Ipupoae. dusnyeckne u XMMHUYECKUE
CBOWCTBa MarHus M Kaiblivs. BaxkHeiume coequHeHust Kaubius (OKCUI, TUAPOKCH, coyn). JKECTKOCTD BOJIBI
1 CIOCOOBI €€ yCTpaHEHUSI.

AmomMuHuii: nonoxenue B Ilepuoguueckoil cucreme xumuueckux snemeHtoB [l M. Menpeneesa,
CTpOEHHE aToMma, HaxoxiaeHue B mpupojae. dusndyeckne U XUMHUYECKHE CBOWCTBA alOMHUHUSA. AMdoTepHbIe
CBOMCTBA OKCUJA U TMAPOKCUA ATFOMUHUS.



Keneszo: nonoxenue B [lepuoaudeckoii cucreMe xumuueckux ieMeHToB JI. . Menzaeneesa, crpoeHue
aToMa, HaxoXkJeHue B npupojae. Ousnueckre U XUMUYECKue cBorcTBa xene3a. OKCUAbl, TUAPOKCUIBI U CONU
xene3a (1) u xxenesa (l1l), ux cocras, cBOMCTBA U MOyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ 00pa3IiaMy METaJJIOB U CIUIABOB, X (PU3MUECKUMH CBOMCTBAMU, U3YUYECHUE PE3YIbTATOB
KOPpPO3UU METaJIOB (BO3MOKHO HCIOJIb30BAaHUE BUIEOMATEPHATIOB), OCOOEHHOCTEH B3aUMOJICHCTBUSI OKCUIA
KaJIbLIUSL U HATPHUs C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BUACOMATEPUAIIOB), UCCIICIOBAHUE CBOMCTB KECTKOM
BOJIbI, IIpOIlecca TOPEeHMsI Kelie3a B KUCIOopoJe (BO3MOXKHO HCIOJIb30BaHHE BHJIEOMATEPHANIOB), MPU3HAKOB
[IPOTEKAaHNs KaYECTBEHHBIX pEaKLUi Ha MOHBI: MarHus, Kajbls, allOMUHUSA, LMHKa, xene3a (Il) u xenesza
(1, memu (1), HabmromeHHe W OMKCAHHE IPOLIECCOB OKPAIIMBAHMS IJIAMEHH HOHAMH HATPHS, Kajius U
KaJbIHs (BO3MOXKHO HCIIOJB30BAaHHE BHJICOMATEPUANIOB), UCCIEIOBAHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA
ATIOMHUHMS U THIPOKCHIA IIUHKA, PElICHHE SKCIIEPUMEHTaIbHBIX 3a7a4 Mo TeMe «BaxkHeilne MeTaibsl U ux
COEIUHEHUS.

XuMHUSA U OKPYKAKIIAs cpeaa

BemectBa n mMarepuasibl B IIOBCEIHEBHOM M3HU 4ellOBEKa. be3omacHOe MCIONb30BaHHUE BEIIECTB U
XUMHUYECKUX peakuuii B ObITy. [IepBas moMoILb MpH XUMUYECKUX 03KOTaX U OTPaBICHUSX.

XUMHUYECKOE 3arpsA3HEHHE OKpYXKaloIleW cpedbl (IpenenbHas JOMyCTHUMas KOHILIEHTpalusl BELIECTB,
nanee — [1J1K). Poib XxuMuu B pelieHH# SKOJIOTHYECKUX MpodIem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJLIOB, MOJIMMEPHBIC MaTepUaJbl).

Meoswcnpeomemmnuwie ceasu

Peanuzanusi MeXNpeIMETHBIX CBs3ed NpPU HM3YYEHMM XHMHHM B 9 Kilacce OCYIIECTBISIETCS uepe3
HCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX NMOHATUMN, TaK U MOHATUMN, SBISIOLIMXCA CUCTEMHBIMU JUIS
OTJIENbHBIX MMPEJIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHBIH (DakT, TMIOTE3a, 3aKOH, TEOpHs, aHAIM3, CHUHTE3,
KiaccupuKanus, NepuoANIHOCTb, HAOI0IeHNE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHUE, MO/JIEIb, SBIICHUE,
MApHUKOBBIN (PQPEKT, TEXHOIOTHSI, MATEPHAIIBI.

@dwuzuka: MaTepus, aToM, SJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUI, W30TOIbI, PaAHMOAKTHBHOCTD,
MOJIEKYJIa, JEKTPUYCCKHHA 3aps, NPOBOJHHUKH, IOIYIPOBOAHHUKH, IUAJIEKTPUKH, (POTORIEMEHT, BEUIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHHME BEIIEeCTBA, I'a3, pacTBOpP, PpaCTBOPUMOCTb, KPUCTAJUIMYECKas peléTka,
CIUIaBbl, (M3MUECKHUE BEJIWYUHBI, €IUHUIBI HM3MEPEHHUs, KOCMUYECKOE NPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
Connue.

buonorus: gorocunres, asixanue, 6uochepa, IKOCUCTEMa, MUHEpPAIbHbIE YI0OPEHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

I'eorpagus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJIbI, MOJIE3HBIE MCKOMAEMbIE, TOIINBO,
BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yabTaThl OCBOSHHS MPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHMs JOCTHUTAIOTCS B X0
oOyueHUsl XUMHH B €IMHCTBE Y4EOHON M BOCIUTATEIBHON AESITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCHUICKMMH COIMOKYJIBTYPHBIMH ¥ JTYXOBHO-HPABCTBEHHBIMH IEHHOCTSIMH, TPHHATBIMH B OOIIECTBE
MpaBWJIaMd W HOpPMaMu TIOBEJIEHUS U CIOCOOCTBYIOT HpoIecCaM CaMOIO3HAHUS, CaMOpPa3BUTHUS H
COLIMAIN3alUU 00yJarouXCsl.

JluuHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CUCTEMOM
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M pacIIMpEeHHE ONbITa JIEATEILHOCTH Ha €€ OCHOBE, B TOM 4YHCIE B
4acTu:

1) naTpruoTHYeCKOro BOCUTAHUS:

LIEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, UCTOPHYECKOMY M HAYYHOMY HAacleIulo,
MOHMMAHMsI 3HAUCHHUS] XWMHYECKOM HAyKH B IKH3HH COBPEMEHHOIO OOIIecTBa, CIOCOOHOCTH BIIAJCTh
JOCTOBEpHON MHGOpManueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITUSX MHUPOBOW U OTEUECTBEHHOW XUMUH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOICTBE MUpa 1 00IIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

NPEJCTAaBICHUS O COIHMAJIBHBIX HOpPMax W TPABWIIAX MEXJIMYHOCTHBIX OTHOIICHWHA B KOJUICKTHUBE,
KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOHM, y4eOHOUCCIIE0BATENBCKON, TBOPUYECKOU U
APYruX BUAAX ACATEIBHOCTH, TOTOBHOCTH K pPa3HOOOpA3HOW COBMECTHOM AEATENBHOCTH TPH BBITOJHECHUH
y4eOHBIX, MIO3HABATEIbHBIX 3a7a4, BHIMOIHEHHUH XUMHUYECKHX HSKCIIEPUMEHTOB, CO3JaHUM Y4€OHBIX MPOEKTOB,
CTpeMJICHHsI K B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOIIM B TPOLIECCE ATOI y4eOHOU AEATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEACHHUE U MOCTYNKH CBOMX TOBAPHIIEH C MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCJIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHUpPOBO33PEHYECKHE IMPEJICTABICHUSI O BEIIECTBE W XHMHUYECKOH pEeaklud, COOTBETCTBYIOIIHE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH M COCTaBISIOIIME OCHOBY JUIS TOHMMAaHUS CYIIHOCTH HayYHOU
KapTUHBI MUPA, MIPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHS MPHUPOJIBI, B3AUMOCBS3AX YeIOBEKa
C IPUPOJIHON CPEZOH, O PO XUMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHBIE MOTHBEI, HAaIIPABJICHHbIC HA MOJYYCHWE HOBBIX 3HAHUH 10 XUMHUH, HEOOXOAUMBIE IS
OO0bsICHEHUs] HAOJIOAAEMBIX MPOLIECCOB U SBJICHMH, MMO3HABATEIbHOM, MH(POPMALMOHHOW M YHUTATEIbCKOU
KYJIBTYpBI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIHHOM pabOTHI ¢ yUeOHBIMH TEKCTaMH, CIIPABOYHOM JTUTEPATYpOii,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU WH()OPMAIIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOy4YeHHI0 M [IO3HAHWIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH M  CIIOCOOHOCTh K
caM0oO0pa3oBaHMUIO, MPOEKTHOW M  HCCIEOBATENIbCKOM  JEATEIBbHOCTH, K  OCO3HAaHHOMY  BBIOODY
HAIPaBJICHHOCTH M YPOBHs 00y4EHUS B AJIbHEHIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHME [IEHHOCTH KM3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha 370POBBIN
o0pa3 >KM3HM, OCO3HAHHE TIOCIEJACTBUA M HENpHUITHE BPEIHBIX MpPUBBIUEK (YMOTPEOJCHHs aJIKOIoJs,
HapKOTHUKOB, KypeHHs), HEOOXOAUMOCTH COOJIOCHHS IPaBUJI 0€30IaCHOCTH MPH 00pallleHuU ¢ XUMUYECKUMHU
BEIIECTBAMHU B OBITY M pEaIbHOM JKU3HH,

5) Tpy/10BOro BOCIIMTAHUS:

MHTEpEC K NMPaKTHUECKOMY H3y4eHHIO Ipodeccuil W TpyAa paziIMyHOro poJa, YBAKEHHE K TPyAy U
pe3yabTaTaM TPYJIOBOM MEATETHHOCTH, B TOM YHCIIC HA OCHOBE MPUMEHEHHsS MMPEIMETHBIX 3HAHUW TI0 XUMUH,
OCO3HAHHBIM BHIOOP HMHIMBUAYAJIHHONH TPAeKTOPUM NPONOJIKEHUS OOpa3oBaHMA € YYETOM JIMUHOCTHBIX
WHTEPECOB W CIIOCOOHOCTH K XWUMHH, OOIIECTBEHHBIX MHTEPECOB M TOTPEOHOCTEH, YCIEemHOM
npoeCCUOHATILHON JIEATEIbHOCTH M Pa3BUTHS HEOOXOIAMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAaThCS B
npodeccuoHanbHOM cpene;

6) 3K0JI0rMYeCcKOro BOCIIMTAHUSA:

AKOJIOTMUYECKH 11€JIeCO00pa3HOe OTHOIIEHHWE K MpUPOJe KaK MCTOYHHKY JKU3HHM Ha 3eMile, OCHOBE eé
CYIIECTBOBAHHUS, IOHUMAaHUE LIEHHOCTH 3JI0POBOT0O U 6€30macHOro odpasa *H3HH, OTBETCTBEHHOE OTHOLICHHE
K COOCTBEHHOMY (DM3MUYECKOMY W TICHXHUYECKOMY 3/I0OPOBBIO, OCO3HAHHME IICHHOCTH COOIIOICHUS TIPaBHI
0e30macHOro MoBeIeHHsI Ipu paboTe C BEIIECTBAMH, a TAK)KE B CUTYAIMSIX, YTPOXKAIOUIMX 30POBBIO U KU3HU
JOJEH;



CIIOCOOHOCTH MPUMEHATH 3HAHUSL, MTOJydaeMble PH U3yYCHUU XUMUH, JUTS pEILICHHs 3a/1a4, CBS3aHHBIX C
OKpY)Xalollel MTPUPOAHOM Cpedoil, ISl TOBBIIMICHUS YPOBHA JKOJOTMYECKOW KYJIbTYPbl, OCO3HAHMS
rJ100abHOTO XapakTepa HSKOJOTHYECKHUX MpoOjeM M MyTed WX peleHHs IOCPEICTBOM METOJOB XHMUH,
HKOJIOTMYECKOTO MBIIIICHUS, YMEHHSI PYKOBOJACTBOBATHCS MM B IIO3HABaTENbHOH, KOMMYHHUKAaTHUBHOW H
COLIMAJIBHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pPe3yabTaTOB BBIICIAIOT 3HAYUMBIE IS (POPMHUPOBAHUS MHUPOBO33PECHUS
oOlIeHay4YHbIE TMOHATUS (3aKOH, TEOpUs, NPUHLUII, TUNoTe3a, (hakT, CUCTeMa, MPOLECC, SKCICPUMEHT U
Apyroe.), KOTOPbIe HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMETax M MO3BOJSIOT HA OCHOBE
3HAHUW W3 O3TUX NPEeaMETOB (OpPMHUPOBATH MPEJCTaBICHHE O IEJIOCTHOW HaydyHOM KapTUHE MHpa, H
YHUBEpCaJbHble Y4e€OHbIE JIeHCTBUS (IIO3HABATENIbHbIE, KOMMYHHKAaTUBHBIE, pPETYJIATUBHbBIE), KOTOpbIE
o0ecrnieunBaOT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEILHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM
NESTEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jiornyeckue 1eMcTBUA:

YMEHHS UCMOJIb30BaTh MPHUEMBI JOTMYECKOrO MBIIIICHUS MPU OCBOCHUM 3HAHUM: PAcKpHIBATh CMBICI
XUMHUYECKUX MOHATHM (BBLACNATH MX XapaKTEpHbIE IPU3HAKHM, YCTAHABIMBAThb B3aUMOCBS3b C JPYTMMH
MOHSTHUSIMH ), UCIIOJIb30BATh TOHATHUS 711 OOBSACHEHUS OTAENbHBIX (DAKTOB U SBIIEHUH, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(UKALMU XUMHUYECKHX BELIECTB M XMMHUYECKMX pEakUUi, yCTaHaBIUBATh MPUYUHHO-
CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTaMU H3YUEHHUS, CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE,
JI€IyKTUBHBIE, [10 AHAJIOTUH ), JIEJIaTh BBIBOJIbI U 3aKJIIOUEHUS;

yYMEHHE PUMEHAThH B MpOIIecce MO3HAHUS MOHATUA (MPEAMETHBIE U METANpPEeAMETHBIE), CHMBOJINYECKHE
(3HAKOBBIE) MOJIEJIN, UCIIOJIb3yEMbIE B XUMUH, IPEOOPA30BbIBATH IIUPOKO IMPUMEHSEMbIE B XUMUU MOJEIIbHbIE
MPEJICTABICHUS] — XUMHUYECKHUI 3HaK (CMMBOJ 3JIEMEHTa), XUMHYecKass Gopmyia U ypaBHEHHE XUMHUYECKOM
peakuuu — NpU pEHICHUH Y4eOHO-IO3HABATENbHBIX 3aJau, C YYETOM 3THUX MOJIENbHBIX MPEICTABICHUN
BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYAaEMBIX OOBEKTOB — XMMHUYECKHUX BEIIECTB M
XUMHUYECKUX PEaKUil, BBIABIATH 00IIKE 3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBSI3U U MPOTUBOPEUUS B
M3Y4aeMbIX MPOLIECCaX U SIBICHUSX.

Ba3oBble uccienoBarenbckue 1eiCTBUS:

YMEHHE HCIIONIb30BaTh IIOCTABICHHBIE BOIIPOCHI B KAYE€CTBE NHCTPYMEHTA NIO3HAHMSI, a TAKXKE B KAUECTBE
OCHOBBI JIs1 POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

pUOOpETEeHUE OMbITA M0 IUIAHUPOBAHUIO, OPTraHU3aLUU U MPOBEACHUIO YUYEHHUECKUX SKCIIEPHUMEHTOB,
yMEHHE HaOJI0/1aTh 3a XOJOM Ipoliecca, CaMOCTOATEIbHO MPOrHO3UPOBATh €ro pe3yiabTaT, (hopMyIHpoBaTh
0000IIeHUsT U BBIBOABI IO pe3yjibTaTaM IMPOBEAEHHOIO OIbITAa, MCCIEJOBAaHUS, COCTaBIATH OTYET O
IIpOJIeJIaHHOM pabdoTe.

Pabora ¢ unopmanmeii:

yYMEHHE BBIOMpaTh, AHAIU3UPOBATh M HHTEPIPETUPOBATh MHPOPMAIMIO PaA3IUYHBIX BUAOB U (opM
NPEJCTAaBICHNS, MOJy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (HAY4HO-TIOMYJISpHAs JIMTepaTypa XWMHYECKOTO
CoJiep’KaHusl, CIpaBOYHbIE MocoOus, pecypchl VHTepHeTa), KPUTHUYECKH OLIEHHWBATh INPOTHBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

YMEHHE TPUMEHATh pa3IU4Hbleé METOJbl M 3alpochl IpU TOUCKE M oTOope uHboOpMaluuu U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOMUMBIX JJIs BBIONHEHUS Yy4YeOHBIX H TO3HABATEIbHBIX 3a]ad
OTpeAeNIEHHOTO TUIIA, TPUOOPETEHHNE OIbITa B 00JACTH MCHOIb30BaHUS MHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, OBJIAJEHUE KYJIbTYPOH aKTUBHOIO HCIIOJIb30BAHMUSA PA3JIMYHBIX IIOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTHUMaNIbHYIO (OpMYy MpEACTaBlIeHUs HHQOpPMAMM U WJUTIOCTPUPOBATH
pelIaeMble 3a/1a4u HECIOKHBIMH CXEeMaMHU, TuarpaMmmamu, IpyrumMu popmamu rpaduku 1 UX KOMOUHAIUSMU;

YMEHHE HCIIOJIb30BaTh W aHAJIM3UPOBATh B Ipolecce Y4eOHOM M HCCIEeN0BATEeNbCKON JAEITeIbHOCTU
MH(OPMAIIHIO O BIUSHUU IPOMBIIIJIEHHOCTH, CEIbCKOTO XO03SHCTBA U TPAHCHIOPTA HA COCTOSHUE OKPY’KaIOIIeH
MIPUPOTHOM CPEIbI.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

yYMEHHMs 3aJaBaTh BOIPOCHI (B XOJ€ AHalora M (MiM) JUCKYCCHH) IO CYIIECTBY OOCYKIaeMOW TEMBI,
(bopMyIMpOBaTH CBOU MPEATIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEATIOKESHHOM 3a/1auu;

YMEHHSI TPEJCTAaBIATH IOJYYEHHbIE pe3ylbTaThbl IO3HABATENBLHOM NI€ATENbHOCTH B YCTHBIX U
IIUCBMEHHBIX TEKCTax; JAejaTh IPE3CHTALUI0 pPE3yJbTaTOB BBIIOJHEHUS XHMHUYECKOTO JKCIEPHMEHTa
(J1abopaTOPHOTO OIBITA, TAOOPATOPHOM PAOOTHI TIO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);



YMEHHUS Y4eOHOIO COTPYIHHYECTBA CO CBEPCTHHKAMM B COBMECTHOW TIO3HABaTENbHOW H
HCCIIEI0BATEIBCKON IETEILHOCTH MPU PELICHUN BO3HUKAIOUIMX POOJIEM Ha OCHOBE yuéTa OOIIMX UHTEPECOB
U COTJIACOBAaHMSA MO3UIUH (00CYXIEHHsI, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBbI», KOOPAUHAIMS COBMECTHBIX
JEHUCTBUIM, OTIpeieTIeHne KPUTEPUEB T10 OIIEHKE Ka4yeCTBA BHITIOJIHEHHOW PabOThI M IpyTHUe).

PerysasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe AelicTBUS:

YMEHHME  CAMOCTOATEIBHO  ONpPENENATh  LEeId  ACATEIbHOCTH, IUIAHUPOBATh,  OCYLIECTBIIATS,
KOHTPOJMPOBATb M TPH HEOOXOTUMOCTH KOPPEKTHPOBAaTh CBOIO JIEATEIILHOCTh, BBIOMpATh Hambolee
3pdeKTuBHBIE CHOCOOBI pelIeHUs Y4eOHBIX M I03HABaTEIbHBIX 337ay, CaAMOCTOSATENIBHO COCTaBIATh WU
KOPPEKTUPOBATh MPEUIOKEHHBIN aJIrOPUTM JEHCTBUM IIPU BBIITOJIHEHUH 3aaHUM ¢ YYETOM IIOJIyYEHUS HOBBIX
3HaHUH 00 U3ydaeMbIX 0OBEKTaX — BEIECTBAX U PEaKLHIX, OLEHUBATh COOTBETCTBUE MOJIyY€HHOI'O Pe3ysbTaTa
3asBJICHHOM LI€JIM, YMEHHUE UCIIOJIb30BaTh U AHAIIM3UPOBATh KOHTEKCTHI, IIPE/IaracMble B YCIIOBUM 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMETHBIX pPE3yNbTAaTOB IO OCBOCHHUIO O00S3aTEIBHOTO COJACPXKAHUSA, YCTAHOBJIEHHOTO
IaHHOM (enepanbHOil paboueil mporpamMmol, BBIIAEISAIOT: OCBOCHHBIE OOY4YarOIIMMUCS HAay4dHble 3HaHUS,
YMEHHUS U CIOCOOBI ACWCTBUH, crienU(pHUECKUe sl PEAMETHON 00nacTH «XUMHS», BHIBI JESITEIHLHOCTH T10
IIOJIyYEHHIO HOBOT'O 3HAHHUS, €r0 MHTEPIPETALNH, IPeOOPa30BAHNIO U IPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U
HOBBIX CUTYaIUsX.

K koHny oOyueHuss B 8 kuacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa)kaTb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCSI YMEHUI:

® pacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKMX IOHATHI: aToM, MOJIEKYJa, XMMHWYECKHH 3JIEMEHT,
IIPOCTOE BEIECTBO, CIOXHOE BEIIEeCTBO, CMECh (OAHOPOAHAS W HEOJHOPOHAs), BAJIEHTHOCTD,
OTHOCHTEIIbHAsl aTOMHAsi U MOJIEKYJISIPHAs Macca, KOJWYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J0JII XUMHUYECKOIO 3JIEMEHTa B COCIMHEHHM, MOJSPHBIA OO0BEM, OKCHA, KHUCIOTa,
OCHOBAaHME, COJb, JJIEKTPOOTPHULATEIBHOCTh, CTEINEHb OKHUCIEHHs, XUMHYECKas peakuus,
Kjaccu(uKalus peakUuil: peakluM COEIUHEHHUs, pEeaKLUH pa3oKEHUs, PEeaKklUM 3aMelleHus,
peaknuu OOMEHa, 9K30- U JHIOTEPMUYECKHE PEAKIMH, TEIUIOBOW >PQEKT peakuuu, sapo aToma,
JIEKTPOHHBIN CJIOM aroma, aTOMHas OpOWUTalb, pPaguyCc aToOMa, XUMHUYECKas CBs3b, MOJIIpHAs U
HEIOJISIPHAsT KOBAJICHTHAsI CBsI3b, MOHHAS CBS3b, MOH, KaTHMOH, AHMOH, PacTBOp, MAaccOBas J0JIA
BellecTBa (IIPOLEHTHAs! KOHLIEHTPALHs) B PacTBOPE;

® WJUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XWMHUYECKUX MOHSITHM U NPUMEHSTh 3TU TOHATHUS INPU
OINMCAaHUU BEIIECTB U UX MPEBPALLIEHUM;

® UCMOJNb30BaTh XUMMYECKYIO CHMBOJIUKY [UId COCTaBJIE€HUS (OpMyNT BEIIECTB U YpaBHEHHH
XUMHYECKHUX PEAKIIM;

® ONpeleNsITh BaJCHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COEJIMHEHUSX, CTENEHb OKHUCICHHS
9JIEMEHTOB B OMHApHBIX COEJUHEHUSX, NPUHAIJIEKHOCTh BEIIECTB K OINpPeNeNEHHOMY KJIacCy
COEIUHEHUI 1o (QopMmyiaMm, BUJI XMMHUYECKOH CBA3M (KOBAJIEHTHAs U HMOHHAs) B HEOPraHMYECKUX
COEIMHEHUSX;

e packpbeiBath cMmbich I[lepumoamueckoro 3akona [[. M. MenneneeBa: JeMOHCTpUPOBATH MOHWMAaHUE
IIEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX JIEMEHTOB OT UX IOsIokeHus B [lepuonnueckon
CHUCTEME, 3aKOHOB COXPAaHEHHs MacChl BEIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO
y4eHus, 3aKoHa ABOrajpo;

® ONUCBIBaTh M XapakTepu3oBaTh TaOnMuHyto ¢opmy Ileproanueckoil cHCTEMbl XHMHYECKUX
9JIEMEHTOB: pa3jnyaTh MOHATUS «TJaBHasg noArpynna (A-rpynma)» u «nobounas noarpynna (b-
rpynna)», mMajible U OOJbIINE MEePUOJbl, COOTHOCUTh O0O3HAuUEHUs, KOTOpPhlE MMEIOTCS B TaOiIuIe
«Ilepnonnyeckas cucrema xumudeckux oaemeHtoB JI. M. MengeneeBa» ¢ 4MCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHSI aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsij sdjpa, oOliee 4uciio
AJIEKTPOHOB U PACIPEAEIEHUE UX 10 AIEKTPOHHBIM CJIOSM);

e iaccu(UUUPOBATh XUMUYECKUE DJIEMEHTHI, HEOpPraHMUYECKHEe BEIIeCTBAa, XUMUYECKUE peakluuu (1o
YHCIIy U COCTAaBY yYacCTBYIOIIUX B PEaKIMU BELIECTB, [0 TEIJIOBOMY 3D PeKTy);

® XapakTepu3oBaThb (ONMHUCHIBaTh) OOIIME XHUMHYECKHE CBOICTBAa BEIIECTB pPAa3IMYHBIX KIIACCOB,
MOATBEPK/asi ONMCAHHE NPUMEPAMHU MOJIEKYJISPHBIX YpPaBHEHMIl COOTBETCTBYIOIMX XHMHUYECKUX
peakuuii;

® IIPOTHO3UPOBATh CBOMICTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa, BO3MO>KHOCTH
IIPOTEKAHNS XMMHYECKUX IPEBPAIECHNUN B PA3JINYHBIX YCIOBHUSAX;



BBIUUCIIATE OTHOCHUTCIBHYHO MOJICKYJIAPHYIO W MOJIIPHYHO MACChbl BCUICCTB, MACCOBYIO JOJIHO
XMMHAYECKOTO 3JIeMEHTa TO (opMmylie COEIUHEHHs, MAacCOBYIO JOJIO BEIIeCTBA B PacTBOpE,
MIPOBOAUTH PACUETHI [0 YPAaBHEHHUIO XUMUYECKOM peaKkIuy;

MNPUMCHATH OCHOBHBLIC OIICpalyun MBICIIMTEIIbHOM ACATCIIBHOCTH — aHAJIM3 U CHUHTC3, CPABHCHHC,
0000111eHIe, CHCTeMaTU3alNI0, K1acCu(UKAIIHIO, BBISIBICHUE IPUYUHHO-CIICJICTBEHHBIX CBS3EH — IS
HU3YyUCHUA CBOMCTB BCIICCTB U XUMHUUYCCKUX peaKHI/If/’I, CCTCCTBCHHO-HAYUYHBIC MCTOJbI IMO3HAHUA —
HabItoIeHne, U3MEPEeHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbId U MBICICHHBIN);

CJIEI0BaTh MpaBUiIaM I0JIb30BAHMSI XUMUYECKON NIOCY0H U J1abopaTOPHBIM 000pY0BaHUEM, a TAKIKE
IpaBUJIaM O6paH_IeHI/I$I C BCHICCTBAMHU B COOTBCTCTBHMUM C HWHCTPYKOHUAMU 110 BBIIIOJIHCHUIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB [0 MOJIY4YEHHIO M COOHMpaHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJla ¥ KHUCJIOpOJia), MPUTOTOBJICHUIO PACTBOPOB C OMNpEACNEHHOM MaccOoBOM JoJiei
pacTBOPEHHOIO  BEILECTBA, IUIAHUPOBATh M  MPOBOJUTH XUMHUYECKHE OKCHEPUMEHTHI 10
pacro3HaBaHHUIO PACTBOPOB IIENIOUEH U KUCIOT ¢ TIOMOIIBI0 HHINKATOPOB (JakMyc, GenondranenH,
METUJIOPAHXK U APYTHE).

K konmy oOyueHust B 9 KJjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE MOJDKHBI OTpa)kaThb
C(OPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICJI OCHOBHBIX XMMHUYECKHUX MOHSITUM: XUMUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa, UOH,
KAaTHOH, aHUOH, MPOCTOE BEILIECTBO, CI0KHOE BEILECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHULATEIbHOCTb,
CTENEHb OKUCIICHUS, XMMHUYECKasl peaklysi, XUMUYECKasi CBs3b, TEIUIOBOM 3P EKT peakiyu, MoJb,
MOJIApHBIA O00BEM, pPacTBOp, BJIEKTPOJIMUTHI, HEIIEKTPOJUTHI, AJIEKTPOJUTHYECKAs JUCCOLMAINS,
peaKkiMy HOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMbleé M HEoOpaTHMbIe
peaKuuu, OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTAQHOBJICHHE, aJUIOTPOINUs, aM(OTEPHOCTb, XHUMHUYECKas CBs3b (KOB&JIEGHTHAs, MOHHas,
MeTaJlJIn4ecKasi), KpUCTAIIIMYECKasl pelérka, KOppo3us METaJlJIOB, CIUIaBbl, CKOPOCTb XMMHYECKON
peakiuu, npeaenabHo gomyctuMas kouentpanus [1/1K BemecTsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX NOHATUNH M MPUMEHSATH ATH IMOHITHUS IPU
OIMCAaHUU BEIIECTB U UX MPEBPALLEHUM;

UCIOJb30BaTh XUMHMUYECKYIO CHMBOJMKY JUISI COCTaBl€HUS (OpMyJl BEIIECTB U YypaBHEHHIl
XUMUYECKHUX peaKIuii;

OTIPEEIATh BAJICHTHOCTh U CTENIEHb OKUCIEHUS XMMHUYECKHUX AJIEMEHTOB B COEIMHEHUSAX Pa3InYHOIO
COCTaBa, MPHUHA/JIEKHOCTh BEIIECTB K ONPEACNIEHHOMY KJIacCy COEOUHEHHM mo Qopmynam, BU
XUMUYECKOHN CBSI3M (KOBaJIEHTHAsl, MOHHAS, METAINIMUECKasi) B HEOPraHMUECKUX COEAMHEHUSX, 3apsia
MOHA 110 XUMUYECKOH GopMmyrie, XapaKTep Cpeibl B BOJHBIX pacTBOpax HEOPraHUYECKUX COEIMHEHUN,
TUI KPUCTAJUIMYECKOMN PEMIETKH KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMmbica [lepuonnueckoro 3akonHa J[. WM. MeHngeneeBa W JAEMOHCTPUPOBATH €rO
MIOHMMAaHMUE: ONUCHIBATh U XapakTepu3oBaTh TabauuHyto ¢Gopmy Ilepuoanueckoil cucTembl
XMMHUYECKHX OJJIEMEHTOB: pa3uyaTh MOHATHS «TjaBHas mnoarpymnmna (A-rpynmna)» M «1o0o4Has
noarpynna (b-rpynmna)y», manbsie u OosbllIuE MEPUObl, COOTHOCUTH 0003HAYEHUS], KOTOPHIE UMEIOTCS
B TEpPUOJMYECKOW TabiuIe, C YHMCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XHUMHUYECKUX
AJIEMEHTOB (COCTaB U 3aps] sijipa, 00lliee YUCIo AEKTPOHOB U PACIPENETICHUE UX MO 3JIEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COEIMHEHHH B
npeJienax MajbIX EPUOJ0B U IVIaBHBIX MOATPYII C yUETOM CTPOEHHUS UX aTOMOB;

KJ1accu(UIUpPOBaTh XMUMHUYECKHE 3JIEMEHThI, HEOPTraHUYECKUE BELIECTBA, XMMHUYECKHE peakuuu (1o
YHUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKLUU BEIIECTB, MO TEIUIOBOMY 3(p(eKTy, Mo H3MEHEHHIO
CTETEeHEW OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME U CrIeU(pUUECKUE XUMUUECKHE CBOMCTBA MPOCTHIX U CIOKHBIX
BELIECTB, MOJTBEP)KJas ONHUCAaHUWE TMPUMEPAMU  MOJEKYJISPHBIX M HOHHBIX ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI;

COCTaBJISATh YPAaBHEHMSI AJIEKTPOJIMTUYECKONW AMCCOIMALMM KHUCIIOT, LIEI04Yed U COJIel, MOJHbIE U
COKpalI€HHbIE YpaBHEHHS peakuuid HOHHOro oOMEHa, YPaBHEHMsI peaklui, MOATBEP:KIAIOLINX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3JINYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIl IOCPEICTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKLnid;



MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHUS, BO3MOXXHOCTH IMPOTEKAHHS
XUMHYECKHUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHUSX;

BBIUUCIISATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIECTB, MAacCOBYIO JIOJIO
XMMHAYECKOTO 3JIeMEHTa TOo (opMmylie COEOUHEHHs, MAcCOBYIO JOJIO BEIIeCTBA B PpacTBOpE,
MIPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOM peaKkIuy;

co0JIr01aTh MpaBUIIa MOJB30BaHUS XUMHUECKOW MOCYI0H 1 J1aOOpaTOpHBIM 000pYIOBaHUEM, a TAKXKe
npaBuja oOOpamieHuss ¢ BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKUHUSMH 110 BBIOJHEHHUIO
71a00PaTOPHBIX XUMUYECKHUX OMBITOB MO MOJIYUYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa
U YTJIEKUCIIOTO rasa);

MIPOBOANTH PEAKIMU, MMOATBEPKAAIONINE KAaUeCTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB: paclo3HaBaTh
OTBITHBIM TYTEM XJIOpUI-, OPOMHI-, HOAH-, KapOOHAaT-, ocdar-, CHIUKAT-, CyIbdaT-, THIAPOKCHI-
MOHBI, KATHOHBI aMMOHHUSI M MOHBI M3yYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPraHUYECKUX BEILECTB;

INPUMEHSATh OCHOBHBIC ONEpAallMd MBICIUTEIBHON AEATENIbHOCTH — aHAIW3 U CUHTE3, CpPaBHEHUE,
0000IIIeHHE, CHUCTEeMAaTU3aIUI0, BBIABICHUE MPUYMHHO-CICICTBCHHBIX CBS3eH — IS HW3y4YCHHSA
CBOMCTB BEIIECTB M XMMHUECKUX PEaKIUii, ECTECTBEHHO-HAYyYHbIE METO/IbI TO3HAHUS — Ha0JI0/IeHue,
U3MEpEeHue, MOICIMPOBAHNE, SKCIIEPUMEHT (pealbHbIN U MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
K

Ne HaumeHoBaHue pa3iesioB U TeM OMEECTRO qacm;( n JaexkTpoHHbIe (HU(pOBbHIE)

n/n NPOrpamMMbl Bcero p;);oTTp;:ﬂbH“e p;g::izllmeclme o0pa3oBaTe/ibHbIE PeCYPChI

Pasznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
| e ot | s , B0k

' P https://m.edso0.ru/7f41837c

eATEIILHOCTH YeI0BeKa
bubmuoreka [JOK

1.2 BemecTBa 1 XuMuyecKue peakiuu 15 1 hitps://m.edsoo.ru/7f41837¢

Utoro no pazneny 20

Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB
21 Boznyx. Kucnopon. [onsitie 06 6 bubnuorexa [JOK

' OKCHIaX https://m.edsoo.ru/7f41837c
29 Bogopon. [lonarue o kucnorax u 8 1 bu6mmoreka [JOK

' COJIAX https://m.edso00.ru/7f41837c
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK

' OCHOBaHHSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubmuoreka [JOK

' HEOPraHUYECKUX COCTUHECHUI https://m.edso0.ru/7f41837c

Hroro no pasneny 30

Pa3nea 3. Ilepunoguyecknii 3axon u Iepnox

OKHCINTENbHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

3.1

3.2

[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHYECKUX 31eMeHTOoB /JI. 1.
MenpeneeBa. CTpoeHue aToma

XuMHUUYeCcKasa CBI3b.

OKHUCIIUTEBLHO-
BOCCTAHOBUTEIHHBIE PEAKITUN

Hroro no pazneny

11

18

nyeckas cucreMa xumuieckux 3j1eMeHToB /I. . MengeneeBa. CtpoeHne aToMOB. XMMHYECKasi CBA3b.

bu6mmorexa [{OK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837¢c
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bu6mmoreka [IOK

Peseparoe Bpems 0 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O0 68 5 5
[TPOIT'PAMME
9 KUIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m S——— Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe 06PA30BATETBHbIC
padoThI padoThI pecypesi
Pa3zneu 1. BemnecTBO U XUMHYeCKHE PeaKIUn
11 [ToBTOpEeHME U yriayOieHue 3HaHUN 5 bubnuoreka [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [HOK
' peaKimii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS TUCCOIUAIIUS. 8 1 1 bu6nuoreka [IOK
' XMMHYECKUE PEaKIIUH B paCTBOpaxX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pasznea 2. HemeTrayibl 1 UX cOeIMHEHUS
21 OO1m1ast xapaKTepUCTHKA XUMUYECKHX 4 1 bubnuoreka [JOK
' anemenToB VIIA-rpynmel. ["anoreHs https://m.edsoo.ru/7f41a636
OO0mas xapakTepuCcTHKa XMMIYECKHX Bubnmorexa [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COETMHEHUSI — )
OO01mas xapakTepruCcTHKa XUMUYECKUX
bu6nuoreka [IOK
2.3 aneMeHTOB VA-Tpymiel. A30T, pochop 1 ux 7 1 )
COCITHHEHIS https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMUYECKUX Bubsmorexa [IOK
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 https://m.eds00.ru/7f41a636
KPEMHUU U UX COCTUHEHUS — '
Hroro no pasneny 25
Paszpen 3. MeTasuibl B MX COEAMHEHHS
3.1 OO011ue cBOIiCTBA METAIIIIOB 4 bubmmorexa LJOK

https://m.edsoo.ru/7f41a636
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bu6mmoreka [IOK

3.2 Baxueline MeTayuisl 1 UX COEIUHEHUS 16 https://m.eds00.ru/7f41a636
Utoro mo pazneny 20
Paznen 4. Xumus 1 oOKpy:Kamomas cpeia

4.1 BemecrBa 1 MaTepuaibl B )KU3HU 4EJIOBEKA 6 bubmorexa LIOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 6
PesepBHOE Bpems 0 bubmorexa LIOK

p p https://m.edso0.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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https://m.edsoo.ru/7f41a636

ITOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB
Ne Tema vDoKa K 0 JJIeKTPOHHBbIE HU(PPOBHIE
/i yp Beero OHTPOJILHBIE PaKTHYeCKHe 06pA30BATEBHbIE PECYPCHI
padoThI padoThI
1 [Ipenmer xumuu. Poiap XuMUM B 5KU3HU 1 bu6mmoreka [JOK
yenoBeka. Terna u BemecTra https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IAX TIO3HAHUS B XUMUHU 1 bubamotexa [IOK
https://m.edsoo.ru/ff0d227e
«IIpaBn THI B TOPHUHU U IIPUEMBI
3 o6pgiluelfljﬂp: J61260pa;1(2)1§1({)51\14 > - 1 1 bubimorexa [IOK
https://m.edsoo.ru/ff0d23dc
obopynoBanuem» [Ipaktudeckas padora Ne 1
4 Yucreie BemecTBa 1 cMecu. CiocoObl 1 bubmuoreka [JOK
pasjeeHus cMeceit https://m.edsoo.ru/ff0d26ca
S nosapennol comny Tpaxraccrm padora e | 1 ) uGaorexa IOK
2 https://m.edsoo.ru/ff0d28c8
bubmuoreka [JOK
6 ATOMBI 1 MOJICKYJTbI . https://m.edsoo.ru/ff0d2a6c
v XUMUYECKHUE 3JIEMEHThI. 3HAKU (CUMBOJIBI) 1 bubnnorexa [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThle 1 ClIOKHBIE BEMIECTBA 1 bubmmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2d50
KOH ITOCTOSIHCTB TaBa B TB.
10 g(idh(;nqe(c):f(a?l Q)(c)pMay;(a)lc gaJ?eHiILISETB aTOMOB 1 bubmorexa HOK
' https://m.edsoo.ru/ff0d2eae
XUMUYECKUX DJIEMEHTOB
11 OtHOcHTENbHAs aTOMHAs Macca. 1 bubmuorexa [JOK
OTHOcHTeIbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XUMUUYECKOTO 3JIEMEHTA B 1 bubnmnoreka [JOK
COCIMHCHUHT https://m.edsoo.ru/ff0d350c
13 KonnuecTtso BemecTBa. Mois. MosnspHas 1 bubmuorexa [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3nIeCcKre 1 XUMUYECKUE SIBIICHHS. 1 bu6mmorexa [{OK
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https://m.edsoo.ru/ff0d26ca
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XuUMUYeCcKasi peakius

https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku u ycioBUs POTEKAHUSA bubnuorexa [JOK
XMMHUYECKHX peaKini https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpAaHEHUS MACChI BEILIECTB. bubmmorexa [IOK
XUMHUECKUE YPABHCHHS https://m.edsoo.ru/ff0d3b88
17 Brrancnenus xoinmyecTBa, Macchl BEIIECTBA 10 bu6mmoreka [JOK
YpaBHEHUSIM XMMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d5708
18| (coommmma, pramowenma. savemons Bumiorera LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 wmmconemer OSobmeme 1 Bu6mitorera LIOK
i AT o https://m.edsoo.ru/ff0d40c4
cUucTeMaTu3alys 3HaHUI
20 «BemiecTBa 1 XUMAYECKHUE PEAKITAM bu6mmoreka [JOK
KonrpounpHas padora Nel https://m.edsoo.ru/ff0d4290
0| Kenpore oreomemn mpocros sementao Bumuorexa LIOK
PoA p m ' https://m.edsoo.ru/ff0d448e
O30H
2 sonopona (peasanm oxmencrma, ropes) Bumorera LIOK
pOZa peaKil - TOP ' https://m.edsoo.ru/ff0d4614
[lonstre 06 oxcuaax
23| maoporepmn » pommOG Bu6mitorera LIOK
parop P ‘ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
26 | nommme o rerwoxnmmctan yhemmG Bumitorera LIOK
P YP ’ https://m.edso0.ru/ff0d4790
9K30- U SHAOTEPMUYECKHUX PEaKLUIX
35 | Supamcsne vona, enosoe oro Bu6mitorera LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLECHUS
26 | vayeenme ove cnoorms Tpmemmoscs: paors Busmiorera LIOK
Noy; p p https://m.edsoo.ru/ff0d4ae2
27 Bonopon — 351eMeHT U IIpOCTOE BELECTBO. bubmuorexa [IOK
Haxoxenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOu3nuecKkrue U XUMUYCCKHE CBOMCTBA bu6nmoreka [JOK
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Bojgopoja. [IpumeHeHue Bogopoia

https://m.edsoo.ru/ff0d4dd0

29 IToHsiTHEe 0 KMCIIOTaX U COJISX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d?2
30 Crioco0sI oTydeHust BOAOPOa B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
3| nayecane ora cootiomen Hpmmcesss paors BuGmiorexa LIOK
NO}ZI p p https://m.edsoo.ru/ff0d4f42
. N bubnmoreka [JOK
32 Mounsipablii 00BEM ra3oB. 3akoH ABOTaapo https://m.eds00.ru/ff0d542e
o | o Sty ko see B LOK
oMy M https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITU 00BEMY
o | o abuos s o e B LOK
peaxil . https://m.edsoo.ru/ff0d5708
OTHOILIEHUI ra30B
35 duznyeckre 1 XUMHUYECKHE CBOMCTBA BOIBI Enbmorexa IOK
A https://m.edsoo.ru/ff0d587a
. bubmuoreka [JOK
36 CocraB ocHoBanui. [TonsTue 06 nHIUKAaTOpaX https://m.edsoo.ru/ff0d59e2
| nesscnmennnt sacmaps. Macoosan nos BuGmorexa LIOK
o p PBI- 8 https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
3 wacooni Aol prernopinmor sameerety BuGmorexa LIOK
H p p B https://m.edsoo.ru/ff0d5eba
[IpakTuueckas pabora Ne 5
39 «Kucnopoa. Bonopon. Bona» Kourponabnas bubnnorexa [JOK
pabora Ne2 https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiaccupUKaIus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
4| xocemasms, oonosment n sbotepmx Buiorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUS: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yenne u XuMHUYECKHE CBOMCTBA bubnuorexa [JOK
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https://m.edsoo.ru/ff0d59e2
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OCHOBaHHIU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydeHne 1 XUuMHYECKHE CBOMCTBA KUCIOT bubmorexa LIOK
Y1 https://m.edsoo.ru/ffOdfee2
16 Comnu (cpemnue): HOMEHKIaTypa, CIIOCOOBI bubmuorexka [JOK
MOJTY4CHHSI, XHMHYECCKUE CBOMCTBA https://m.edsoo.ru/00ad9474
Pemenue skciepuMeHTAIBHBIX 33124 110 TEME Bubmorexa LIOK
47 «OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX ;
g https://m.edsoo.ru/00ad9b7c
coenunenui» [IpakTuueckas padota No 6.
48 I'enernueckas cBsA3b MEXKy Kilaccamu bu6mmoreka [JOK
HEOPraHUYeCKUX COCIUHCHUI https://m.edsoo.ru/00ad9a50
49 O06o001IeHNEe U cUCTeMaTHU3alnsl 3HAHHUI buGnorexa LIOK
B H https://m.edsoo.ru/00ad9ch?2
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubnunoreka [JOK
coenunenuit" KonrponbHas padora Ne3 https://m.edsoo.ru/00ad9ela
51| xmmmcorm oveemron. Homsoat o rpymmas Bu6mitorera LIOK
. pynt https://m.edsoo.ru/00ad9ffa
CXOJHEBIX BJIEMEHTOB
[lepuonnueckuii 3akoH u [lepuonnueckas Bubmorexa [IOK
52 cUcTeMa XUMMUYeCKuX anemMeHToB [I. . .
https://m.edsoo.ru/00ada52c
MeHaeneeBa
53 [lepuopapl, TpyImIbl, TOATPYIIIbLI bubmiorexa LIOK
PHORL, TPYIHDL, TOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX SIJIED. bubnuotexa [JOK
H3oTormbl https://m.edsoo.ru/00ada342
o | e obones s Buorra LOK
PHOA T https://m.edsoo.ru/00ada6bc
MeHpeneeBa
XapakTepucTuka XUMHUYECKOTO DIEMEHTA 110 Bubnorexa [TOK
56 ero nosioxeHuto B [leprogndeckoit cucreme )
https://m.edsoo.ru/00ada824
. . Mengeneea
| e Mepmoma st BuGorera LOK
p YKH 1 Tpar N https://m.edsoo.ru/00ada96e
MenpneneeB — y4€HbIN, IEAAroT U rPakIaHuH
58 HTorosast KOHTpOJIbHAS paboTa / bubnuorexa [JOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9b7c
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Bcepoccuiickas mpoBepouHasi pabora https://m.edsoo.ru/00adb33c
59 WTorosast KOHTpOJIbHAS paboTa / 1 1 bubnuorexa [JOK
Bcepoccwuiickas mpoBepouHas paboTta https://m.edsoo.ru/00adb486
60 DNeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnmoreka [JOK
XUMHUYECKHMX 3JICMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexka [JOK
61 HomHast xuuieckas cessb . https://m.edsc])_E).ru/OOada034
62 KoBasieHTHast mossipHast XUMHUYECKasi CBSI3b 1 bubmorexa [IOK
https://m.edsoo.ru/00adaab8
63 KoBasienTHas HEMOIsIpHAsT XUMHYECKAasl CBA3b 1 bubmmorexa [IOK
https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 Crenexs okHCICHuA . https://m.edsi.ru/OOadae28
65 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 1 bubimorexa [IOK
https://m.edsoo.ru/00adb076
66 OxuCIUTEN U BOCCTAHOBUTEIN 1 Egg;lflﬁ.eezzigﬁo()a db076
67 O00011IeH1E U CUCTEMATHU3aIis 3HAHUN 110 1 bu6mmoreka [JOK
teme «CTpoeHHe aToMa. XUMHUYECKasi CBSI3b)» https://m.edsoo.ru/00ad9cb?2
68 O06001IeHre U CUCTEMATU3AIIHS 3HAHUN 110 1 bubnuotexa [JOK
Teme «CTpoeHne aToMa. XMMHUYECKasi CBS3b» https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4
9 KUIACC
KounyecTBo 4yacoB
e Tema ypoxka Kourpoabsubie IIpakTuyeckue JJICKTPOHHEIC UPPOBLIE
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
) chcren ximmtacor stewentos 1L 1. ) Bufmorexa LIOK
https://m.edsoo.ru/00adb59e
Menneneena
, | o et [ B 10K
https://m.edso0.ru/00adb6b6
MIePHOJIOB
3 Knaccugukanus 1 HOMEHKIATypa 1 bubmuorexa [IOK

HCOPTraHNYCCKUX BCIICCTB

https://m.edsoo.ru/00adb7e2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2

4 Bunnl XMUMHYECKOM CBA3U U THIEI bu6mmoreka [JOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6

5 Buabl XUMHUYECKOH CBSI3U U THUIIBI bubmuoreka [JOK
KPUCTAUTHYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6

6 Knaccudukanms XuMuIecKux peakiyi mo bu6mmoreka [JOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0

;| Doorme o copoemmarerolpem B 10K

https://m.edsoo.ru/00adbe9a
peaKnusx
[ToHsATHE 0 XUMHYECKOM PaBHOBECHH.

8 @aKTOpHI, BIUAIOIIKNE HA CKOPOCTh bubmorexa [IOK
XMMHAYECKON PEaKIUK U TOJI0KEHNE https://m.edso0.ru/00adc28c
XUMHYECKOTO PABHOBECHS

9 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC bubmmoreka [JOK
peaxiuuu https://m.edsoo.ru/00adcade

10 Teopus 3AEKTPOIUTHYECKON JUCCOIHALTIH. bu6mmoreka [JOK
CwiibHbIC U cl1a0ble 3JEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 Honnble ypaBHEHUS peakiuii bubmorexa LIOK

https://m.edsoo.ru/00add448

o | Kmmeems keme e e B 10K

9 https://m.edsoo.ru/00add5d8
ANEKTPOIIUTUYECKON TUCCOIIUAIIUU
XnMHYecKre CBOMCTB 1 B CBET
13 HpeﬂCngﬂeIiI;ﬁ (2)603J12KCT(;3J1)€J:IHTI/ICHSCISOITI bubmmorexa [TOK
https://m.edsoo.ru/00add8b2
JIACCOIAAIIN
14 [TonsiTue o ruaponuse conen bubmiorexa HOK
https://m.edsoo.ru/00add9d4
. bubmuoreka [JOK

15 O00011IeHIE U CUCTEMATH3aIlU 3HAHUI hitps://m.eds00.ru/00addd12

16 «PemeHune 3KCrepuMEHTaIbHbBIX 33/1a9) bubmuorexa [JOK
[TpakTuyeckast padora Ne 1. https://m.edsoo.ru/00addbfa

| e mecoman B LOK

https://m.edsoo.ru/00addecO
KonrtponbHas padora Nel
18 OO6m1ast XapaKTeprCTHUKA TaJOTeHOB. bubnuorexa [JOK

XHUMHUYECKHE CBOMCTBA Ha IpUMEPC XJI0pa

https://m.edsoo.ru/00addfe2
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https://m.edsoo.ru/00adbe9a
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Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHUYECKHUE CBOMCTBA, MMOTYyYEHUE bubmorexa HOK
» MOMYHCHAC, https://m.edsoo.ru/00ade104
MIpUMEHEHUE
20 «[TonyuyeHnue COMAHOM KUCTOThI, U3YyYCHUE bubmuoreka [JOK
e€ cBoiicTBy [IpakTHueckas padora Ne 2 https://m.edsoo.ru/00ade348
g | Do e oo B LOK
PCARML, A P A https://m.edsoo.ru/00ade488
M30bITKE
29 OO6mmas xapakrepucTuka 31emMeHToB VIA- bubnmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
23 Haxomaenme coput e coctmenii ubmiorera LIOK
g P " https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEpPhI
24 CepoBonopo, ctpocHHe, (U3HUECKUC U bubmmoreka [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE bubnnoreka [JOK
25 . ;
Y XUMHUYECKUE CBOWCTBA, PUMEHCHUE https://m.edsoo.ru/00adea28
XHWMHMYECKHUE PEAKIUH, JIEKALUE B OCHOBE
MIPOMBIIIIJIEHHOT'O CIIOCO0a MOIy4YEeHUS bubnunoreka [JOK
26 . )
CEpHOMU KUCIOTHI. XUMHUYECKOE 3arps3HeHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel Cpeibl COEAMHEHUSIMU CEPBI
Brrunciaenne MaccoBoil 10K BBIXOAa bu6mmoreka [JOK
27 }
MPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
B | e B LOK
PYIUITBL > bacnpoctp © B TIPHpOAE, https://m.edsoo.ru/00adeea6
(bu3nuecKkrue U XUMHUYeCKHe CBOMCTBA
29 AMMUak, ero Gu3NYeCcKue 1 XUMUIECKHE bu6mmoreka [JOK
CBOMCTBA, MOJYYCHUE U PHMEHCHUE https://m.edsoo.ru/00adf004
30 «[TonmyueHne amMmmuaka, U3y4eHHE €ro bubmuorexa [JOK
cBoiicTB» [IpakTuyeckas padora Ne 3 https://m.edso0.ru/00adf180
31 A3oTHas KHUCIOTa, e€ pusnueckue u bubnuorexa [IOK
XHUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH aMMOHUS
32 B Ka4eCTBE MHUHEPAJIbHBIX YI0OpEHUH. bubmuorexa [IOK

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMIen
Cpelibl COeIMHEHHUSIMU a30Ta

https://m.edso0.ru/00adf518
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dochop. Oxcun pochopa (V) u dochopnas

33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubmorexa HOK
. https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4YeHUE
w | Domemamame oo s aeen B LOK
PaIbHBIX YAODP - arp https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpebl hochaTaMu
35 VYraepon, pacipocTpaHEHHE B IPUPOJIE, bubmuoreka [JOK
du3nyuecKre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux pusnveckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTHUCCKHUE bu6mmoreka [JOK
36 )
POOJIEMBI, CBSI3aHHBIE C OKCHUIOM YIIIepoaa https://m.edsoo.ru/00adfebe
(V)
37 VYronbHas KUCIIOTa U €€ COH bubmorexa [IOK
https://m.edso0.ru/00ae006¢
[TonydeHue yrieKucioro rasa. . Bubmiorexa LIOK
38 KagecTBeHHast peakiust Ha KapOOHAT-HOH .
https://m.edso0.ru/00ae027e
[IpakTuueckas paborta Ne 4
[lepBoHayanbHbIE MOHATUS 00 OPTraHUYECKUX bubnunoreka [JOK
39 ;
BEIIIECTBAX KaK O COCJMHCHUSX yriepoaa https://m.edsoo.ru/00ae054e
40 Kpemnuuii u ero coequHeHus bubmorexa [TOK
P g https://m.edsoo.ru/00ae080a
. Pemmenue OKCIEPUMEHTABHBIX 37121 110 Bubmorexa [IOK
41 TeMme «BakHelme HeMeTaluIbl B UX .
https://m.edsoo.ru/00ae0bf2
coequHeHus» [Ipaktuaeckas padora Ne 5
42 «BaxHeiimme HeMeTaJIIbl U UX bubnuotexa [JOK
coenuHenus» KontponbHas padora Ne2 https://m.edsoo.ru/00ae0el8
OO01mas xapakTepuCcTHKa XUMUYECKUX
3JIEMEHTOB — METAJUIOB. MeTtajuinueckas bubnuotexa [JOK
43 .
CBSI3b U METAJJIMUECKAs! KPUCTAIUTHUECKAst https://m.edsoo.ru/00ae103e
pemrérka. GU3nYECKre CBOWCTBAa METAIIJIOB
YR — buGmnoresa LIOK
p P Harp https://m.edso0.ru/00ae1156
METaJIJIOB
OO6mme crmocoOb! MOTYIEHUST METAJLIOB. Bubnmorexa [IOK
45 CrnnaBel. Beraucienus mo ypaBHEHUSM

XUMHNYECKUX peaKHI/Iﬁ, €CJIM OAUH U3

https://m.edso0.ru/00ae1156
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PEareHTOB COACPIKUT MPUMECH

46 [TonsiTHe 0 KOPPO3UU METAIIIOB bubmorexa [TOK
https://m.edso0.ru/00ae1278
bubmuorexa [JOK

47 Llenoureie MeTab https://m.edsg).ru/OanMbZ

48 Okcubl ¥ THAPOKCUIBI HATPUS U KU BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae14b2

49 Illenoyno3eMenbHBIE METAJIIbI — KAJIBIIUA 1 bu6mmoreka [JOK

MarHui https://m.edsoo.ru/00ae15e8

50 Baxxueiine coeMHEHUA KA Eubmorexa LIOK
https://m.edsoo.ru/00ael15e8

51 O000111eHIE U CUCTEMATHU3aIlUs 3HAHUI

52 JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS BH6H_HOTeKa LIOK
https://m.edso00.ru/00ae1886

53 "YKécTkocTb BOJBI U METO/bI €€ yCcTpaHeHus" bubmmorexa [IOK

[TpakTuyeckas pabora Ne 6 https://m.edsoo.ru/00aelae8
. bubmuoreka [JOK

>4 AJIIOMUHHT https://m.edsgj.ru/Oanch
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnunoreka [JOK

THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK

56 Kereso https://m.edsg).ru/OanldSG

57 Oxcunsl, TuIpOKCH B U conu xxene3a (1) u bubmuoreka [JOK

xenesa (111) https://m.edsoo.ru/00ae35e6

58 O06o001IeHre U CUCTEMAaTH3alisl 3HAHHHA

o | e ecrepmemm e B LOK
https://m.edsoo.ru/00ae3de8

coenuaeHus» [IpakTrdeckas padora Ne 7.
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX

o | Boacuuh com ot prren s B LOK
Brrunciaenus MaccoBoOi TOJIM BBIXOA https://m.eds00.ru/00ae1750
MIPOJYKTa PEaKIuu

61 O06001IeHre U CUCTEMAaTH3aIUs 3HAHUIA

62 HToroasi KOHTpOJIbHASA paboTa
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63 BemiecTBa 1 maTepuasbl B TOBCETHEBHOM 1 bu6mmoreka [JOK

’KU3HH YeJI0BEKa https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpsA3HEHUE OKPYKaOIIEeH 1 bubmmorexa [IOK

cpebl https://m.edsoo.ru/00ae4270
65 Posib XxvMHM B pelIEeHUH SKOJIOTHYECKUX 1 bubmuoreka [JOK

npoOiem https://m.edsoo.ru/00ae4270
66 Ponb xuMHUM B pelieHnH SKOJIOTHUECKUX 1 bubmmorexa [IOK

pooIeM https://m.edsoo.ru/00ae0d0a
67 O06o01IeHre U cCTeMaTU3alus 3HAHUN 1 EES;I:I;/(r)TT]éeI:jZ(I){S’ILJ{/OOa db33c
68 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 EES;I;/(;T?eKdaSCI)JE)?rIS/OOa d9ch?

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMSA OCHOBHOH

8 KJIACC

Koxa

MPOBEPSIEMOT0
pe3yJabTara

1

11

1.2

OBPA30OBATEJIbHOMN ITPOT'PAMMBI

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTAThI 0CBOECHHUSI OCHOBHOI 00pa30BaTe/IbHOM
NMPorpaMMbl 0CHOBHOT0 00111ero o0pa3oBaHus

IIo Teme: ((HepBOHa‘-IaJILHBIG XUMHNYCCKHUEC ITIOHATHUA»

PaCKpBIBAaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHSITHI: aTOM, MOJIEKYJIa, XUMUYECKUMA
JJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpOIHAs U
HEOJHOPO/IHAs), BaJECHTHOCTb, OTHOCHUTEJIbHAs aTOMHasi M MOJEKYJsIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJb, MOJSpHAs Macca, MaccoBas [J0Ji1 XUMHYECKOIO
3JIEMEHTa B COCUHEHHUH, MOJIIPHBIA 00BEM, XUMUYECKasl peaklus, KiaccupuKaus
peakuuil: peakuuyd COCAMHEHUS, PEAKIUU Pa3J0KEeHHs, PEaKIUu 3aMEIICHUs,
peakuuu oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKlUu, TEIUIOBOM 3PQeKT peakium,
pacTBOp, MaccoBasi 015 BellecTBa (IPOLIEHTHAsI KOHLIEHTPALlKs) B pacTBOpPE

HWIUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH H IIPUMCHATHL 3THU
IIOHATHA IIPU OIIMCAHHUU BCIICCTB U UX HpCBpaH_IeHI/Iﬁ

13

14

UCIIOJIb30BaTh XHMMHUYECKYI0 CHMBOJIMKY JJisi COCTaBjieHHs] (OpMYNT BEIIECTB U
YPaBHEHUN XMUMHUYECKUX PEAKIUI

PACKPBIBATE CMBICII 3aKOHOB COXPAaHCHHA MACChbl BCIICCTB, IIOCTOAHCTBA COCTAaBa,
ATOMHO-MOJICKYJIIPHOTO YYCHHS, 3aKOHA ABoraszo

1.5

ONIpCACIIATL BAJICHTHOCTb aTOMOB 3JICMCHTOB B 61/IHapHBIX COCAUHCHUAX

1.6
1.7

KJaccu(UUUpoBaTh XUMHUUYECKUE PEAaKUMU (IO YUCIy M COCTaBy YYacTBYIOIIUX B
pEaKIfy BEHIECTB, 10 TeIUIOBOMY d(hdeKTy)

BBIUUCIIATE OTHOCUTCIIbBHYO MOJICKYJISIDHYIO U MOJIAPDHYHO MAaCChI BEIICCTB

1.8

BBIUUCIIATE MACCOBYIO JOJIO XUMHUYCCKOI'O 3JICMCHTA 110 (bopMyne COCIAUHCHMUA,

1.9

BBIUHUCIIATE MACCOBYIO JOJIIO BCHIECCTBA B PACTBOPC

1.10

2.1

2.2

IPUMEHATh €CTECTBEHHOHAyYHbIE METOJbl MMO3HaHWsS — HaOI0/IeHUe, U3MEpEeHHe,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEeasIbHbIN U MBICIEHHBIN)

[To Teme: «BaxkHeilmue npeACTaBUTENIN HEOPTAaHUYECKUX BEILIECTBY

PAaCKpBIBATH CMBICII OCHOBHBIX XHUMHWYCCKUX TIOHSATHH: OKCHJI, KHMCJI0Ta, OCHOBAHUC,
COJIb

ONpENeNATh PHHAUISKHOCTh BEIIECTB K ONPEICIEHHOMY KIIacCy COCAMHEHUH IO
bopmynam

2.3

KJ'IaCCI/I(l)I/II_[I/IPOBaTB HCOPraHNYCCKNEC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHUYECKHE CBOMCTBA BEIECTB Pa3IMYHbBIX
KJIACCOB, IOATBEP)KJIas OINHCAHME NPUMEPAMHM  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.5

2.6

2.7

IMPOTHO3UPOBATH CBOMCTBa BC€IICCTB B 3aBUCHUMOCTH OT UX KAa4C€CTBCHHOI'O COCTaBa,
BO3MOXXHOCTH IPOTCKAHUSA XUMHUYCCKUX HpeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

clleIoBaTh TpaBWiIaM T[OJb30BAaHUS XHMHUYECKOM TMOCynod u 1ab0paTOpHBIM
000pyZI0BaHUEM, a TAK)Ke MpaBUJIaM OOpaIlleHUs C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKUMSMU 1O BBINOJHEHUIO J1a0OpAaTOPHBIX XHWMHUYECKUX OMNBITOB IO
MOJyYeHUI0O U COOMpPAHUIO Ta3000pa3HbIX BeUIecTB (BOJOpOJAa M KHCIOPOJA),
IIPUTOTOBJIEHUIO PAaCTBOPOB C OINpPEAEIEHHOM MacCOBOM J10J€Ml pacTBOPEHHOIO
BELIECTBA, IUIAHUPOBATb U INPOBOJUTh XMMHUYECKHE  OIKCIEPUMEHTHI  IIO
pacro3HaBaHHUIO PACTBOPOB ILIEJIOUEH U KHUCIOT ¢ IOMOIIBI0 MHAMKATOPOB (JIAKMYC,
(benondranerH, METUIOPAHXK U IPYTHe)

MIPOBOJIUTH PACUYETHI TTO YPABHEHHUIO XMMHYECKOMN peaKInu
[To Teme: «llepmoamvecknii 3akoH u llepuoamdeckas cucTtemMa XHUMHUYECKUX




snementoB JI. WM. MengeneeBa. CrTpoeHue aTomMoB. XHMHYECKasl CBS3b.
OKI/ICJ'II/ITG.HBHO-BOCCTaHOBI/ITeJIBHBIC peaKI_[I/II/I))

PAaCKpBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX TTOHSATHUH: AApO aroma, B.HCKTpOHHblf/'I
cIIoM aToMa, aToOMHasd 0p6PITaJ'II:, paaunyC aromMa, XUMHYECKas CBA3b, IOJApHAA U

3.1
HEMOJIIPHAs KOBAJIGHTHAs! CBS3b, JJIEKTPOOTPULIATEIIPHOCTh, MOHHAS CBS3b, HOH,
KaTHOH, aHUOH, CTETICHb OKUCIICHUS

3.2 KJIACCU(PUITUPOBATh XUMHUECKHE SJIEMEHTHI

ONMCHIBATH W XapakTepu3oBaTh TaOnmuuHyio ¢opmy Ileproguueckoir cucTeMsl
3.3 XUMHUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHas moiarpynmna (Arpymnmna)» u

«oboynas noarpymmna (brpymma)y, «maibie» U «00JbIIIIe) Mepruo bl

packpsiBaTh cMmbica Ilepuonnueckoro 3akona [[.M. Menaeneesa: 1eMOHCTPUPOBATH
3.4 INOHUMAaHHE EPUOJIUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT HX

1noJjoxxenus B Ilepuoanyeckon cucreme

COOTHOCHUTH 0603Haqu1/151, KOTOPBIC UMCHOTCA B Ta6111/1ue <<Hep1/10111/1q601<a;1 cucrema
XHUMHUYCCKUX JJICMCHTOB Z[H MeHI[CJ'ICCBa» C YHCIOBBIMH XapaKTCPUCTHKaAMH

35 CTPOCHHUSI aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB W 3apsj siapa, oOIiee Yucio
AJNIEKTPOHOB U paclpeAeNieHUe X MO0 AMEKTPOHHBIM CIIOSIM)
3.6 OTIPEEISATh CTENIeHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COSIMHEHMSIX
37 OTIpEAETATh BHUJ XUMHUYECKOW CBS3U (KOBAJCHTHAs M WOHHAS) B HEOPTAaHUUYECKUX
COCJIMHECHHSIX
9 KUIIACC
Kon . .
poBepsIeMOro IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bLHOI
pesynTaTa NMPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHuUsA
1 [To Teme: «BemecTBO U XUMUYECKAsT PEAKIUS)

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX ITOHATHUH: pPacTBOP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JIEKTPOJUTHUYECKAsT TUCCOLMALUSA, pEaKIMM HOHHOro OOMEHa,
KaTajau3aTop, XHMHUYECKOE paBHOBecHe, OOpaTHUMble U HEOOpaTHMBbIE pEeaKluu,

11 OKUCIIUTEIIbHOBOCCTAHOBUTENIBHBIE ~ PEAKLUU,  OKUCIUTENb,  BOCCTAHOBUTEIIb,
OKHUCJICHHE W BOCCTAHOBJICHHE, aJUIOTPONHs, aM(pOTEpHOCTh, XMUMHYECKas CBS3b
(KoBaJeHTHasi, MOHHAs, METAUINYecKas), KPUCTAIMUECKass peIETKa, CIUIaBBl,
CKOPOCTh XUMHUUYECKON PEAKLIUH

1.2 HUIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHUMHNYCCKHUX MOHATUHA U OPpUMCHATL OTH
' IOHATHUA ITPU OIIMCAHUHU BCHICCTB U UX npeBpameHI/Iﬁ

COCTaBJISITh YpaBHCHUS SHCKTpOHHTquCKOﬁ Jucconranuu KHUCIIOT, meno4yen u

13 COJICH, TIOJIHBIE ¥ COKpAIIEHHBIC YPABHEHUS PEaKIIUii HIOHHOTO OOMEHa
14 PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOT0 OajaHca ITUX peaKuil
1.5 IIPOBOJIUTH PACYETHI [0 YPABHEHUIO XMMUYECKON peaKuu
2 ITo Temam: «HeMeTamisl u Ux COCINHCHUA» U «MeTaniabsl 1 uX COCANHCHUA»

XapaKTepu30BaTh (OMMCHIBATH) OOIIME U crHenuduueckre XHMUYECKHE CBOMCTBA
2.1 IIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPKIAsl ONMMCAHUE IPUMEPAMH MOJIEKYIISIPHBIX
Y MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil

29 COCTAaBJISAITb YPAaBHCHUA peaKum‘/'I, MOATBECPKAAOINUX CYHIECCTBOBAHUEC TCHETHYCCKOM
' CBs3H MCIXKY BCUHICCTBAMHU PA3JIMYHBIX KJIIACCOB

23 IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTU OT UX CTPOCHUSA, BO3SMOXKXHOCTHU
' IMPOTCKAHUSA XUMHUYCCKUX HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.4 ClleZIoBaTh TpaBHJaM TIOJIb30BAaHUSI XUMHMYECKOW TOCYJOoH M Jab0paTOPHBIM




000pyJIOBaHUEM, a TAK)KE MpPaBUIIaM OOpaIlleHHUs C BEIIECTBAMH B COOTBETCTBUH C
HHCTPYKIUAMH TI0  BBIIIOJHCHUIO na60paTopHI>1x XUMHUYCCKHUX  OIIBITOB IIO
MTOJTYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEMIECTB (AMMHAKa U YTIEKUCIIOTO ra3a)

2.5

3.1

3.2

MPOBOIUTH PEAKIINH, TOATBEPKAAOIINE KaueCTBEHHBIH COCTAB Pa3IMYHBIX BEIICCTB:
pacrmo3HaBaTh ONBITHBIM MTYTEM XJIOpUI-, OpoMua, HOauA, KapOoHaT, docdart,
CUJIHMKAT, Cyib(dar, THIPOKCHIMOHBI, KATHOHBl AMMOHHS, HWOHBI H3YyYCHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIICCTB

[To Teme: «XuMHS 1 OKpYKArOLLIAst CpeIay

pacKpbIBaTh CMBICI OCHOBHBIX xumudeckux mnonaruii: [IJIK BemecrBa; xoppo3us
METaJIJIOB

MPUMEHATH OCHOBHBIE ONEPALMUA MBICIUTEIBHON NEATEIBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, OOOOIICHHWE, CHCTEMAaTH3allUI0, BBISIBICHHUE IPUYMHHO-CIEACTBEHHBIX
CBSI3€M — Uil  M3Y4YEHUs CBOMCTB BEIIECTB M XMMUYECKUX PpEaKLUid;
€CTECTBCHHOHAYYHbIC  METOJbI  [O3HaHUS  —  HAONIOACHHE,  H3MEpPCHHE,
MOJICJIMPOBAHUE, IKCTIEPUMEHT (PeasIbHbIM U MBICTICHHBI )

8 KVIACC

Kon
1

11

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
[IepBoHaYaIbHBIE XUMUYECKHE ITOHSATHUS

IIpenmer xumuu. Poiab XuMHUM B )KM3HU YEJIOBEKA. XMMHS B CUCTEME HayK. Tera U BelecTna.
®du3nyYecKue CBOMCTBA BEILIECTB. ATPEraTHOE COCTOSIHHE BEIIECTB

1.2

[TonsiTHe 0 MeToNax MO3HAHUS B XUMHUHU. UYucThie BemecTBa 1 cMech. CriocoObl pa3ieneHus
cMecen

1.3

14

1.5

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE IEMEHTHI. CUMBOJIBI XUMHUYECKUX IEMEHTOB. [IpocThie u
CJIO’KHBIE BEIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuyeckasi Gpopmyina. BajeHTHOCTh aTOMOB XMMHMUYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocrtaBa BemniecTB. OTHOcUTeNbHas aToMHas macca. OTHOCUTENbHAs MOJIEKYJsipHash macca.
MaccoBas 1011 XMMHYECKOr0 3JIEMEHTA B COSIUHECHIH

KonnuectBo BemectBa. Mosib. Moisipaast macca. B3anMocCBsi3p KOJIMYECTBA, MACCHI M YUCIA
CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacué€Tsl mo popmynamMm XUMUYECKHX COETUHEHUI

1.6

®usznyeckue M XHMHUYECKUE SIBJIEHUSA. XHUMHYECKash peakuus M €€ IPU3HAKU. 3aKOH
COXpaHEHMsI Macchl BellecTB. XuUMHuUeckue ypaBHeHMs. Kiaccuduxanuss XUMHYECKUX
peakuuii (coeMHeHNs, Pa3JI0KEeHUs, 3aMellIeHHsI, 0OMEeHa)

1.7

XUMHUECKUH SKCIEPHUMEHT: 3HAaKOMCTBO C XMMHUYECKOW IMOCYA0#, ¢ mpaBujiamMu paboThl B
naboparopun M npuéMamu oOpallleHuss ¢ J1abopaTOpHBIM OOOPYAOBAHMEM, H3YUYEHHE MU
onucaHue (PU3HYECKMX CBOWCTB 0Opa3lOB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (TUIaBIeHHE BOCKA, TasHUE JbJla, pacTUpaHUE caxapa B CTYNKE, KHUIIEHUE U
KOHJICHCAIUS BOJBI) M XUMHYECKHX (TOPEHHE CBEUYH, MPOKAJTMBAHWE METHOW IPOBOJIOKH,
B3aMMOJICIICTBME MeJla C KHUCJIOTOM) SIBI€HMH, HAONMIOJCHWE U OINUCAaHHWE NPU3HAKOB
MPOTEKAaHUs XUMUYECKUX peaklni (pa3ioxkeHne caxapa, B3aMMOIEHCTBUE CEPHOU KUCIIOTHI C
xjopusoM Oapusi, paznoxenue ruapokcuaa menu(ll) mpu HarpeBaHumM, B3aUMOJEHCTBUE
kene3a ¢ pactBopom comu Menu(ll), mzydenue cmocoboB pasneneHus cMeced (C MOMOIIBIO
MarHuTa, (QWIbTPOBAaHHE, BBIIAPUBAHUE, IUCTWIALMSA, Xpomarorpadus), MpoBeACHUE
OYUCTKH TIOBAPCHHOW COJM, HAONIO/IEHWE ¥ OINWCAaHWE PEe3yJbTaTOB IPOBEICHHS OIIBITA,
WIUTIOCTPUPYIOILIETO  3aKOH  COXpPaHEHUsT  Macchl, CO3JaHHE  MoOJeNled  MOJeKyI
(IIapoCTepKHEBBIX)

Baxnelme npecTaBuTeNn HEOPraHMYEeCKUX BEIIECTB




2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopom — 3I€MEHT M MPOCTOE BEIIECTBO.
Haxoxnaenne kucinopoga B mpupone, (U3MUECKHEe W XUMHUYECKHE CBOWCTBA (pEeakiuu
ropenusi). Oxcunpl. [Ipumenenne kuciopoga. CrocoObl MOTyYeHUS KHCIOpPOJa B
naboparopuu u MpoMbIIeHHOCTH. KpyroBopoT kuciopoaa B mpupoze. O30H — alioTpornHas
Mo I (UKaIHS KUCIIOpOaa

2.2

TeroBoil >PQeKT XUMHUECKON peakiuh, TEPMOXUMHUYECKHE YypaBHEHUS, DJK30- U
OHAOTEPMUYECKUE peakUuu. TOIIMBO: yrojib M MeTaH. 3arps3HEHUE BO3yXa, YCUJIECHHE
NapHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIO0S

2.3
2.4

Bonopon — anmemeHT M mipocToe BemiecTBo. HaxoxkmeHue Bomopoaa B Npupoje, GU3ndecKue 1
XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI roryueHust. KucinoTsl u conm

Monsipablii 00bEM ra3oB. PacuéThl 0 XUMHUYECKUM YPaBHEHHSIM

2.5

®dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputenb. PacTBopbl. HackiieHHbsie u
HEHACBIIICHHBIE PAacTBOPHI. PacTBOpMMOCTH BellecTB B Boje. MaccoBasi J10Jisl BEIECTBA B
pacTBope. XUMHUYECKHE CBOMCTBA BOABl. OcHOBaHUA. Poib pacTBOPOB B MPHUPOIE U B KU3HHU
yenoBeka. KpyroBopot Bojbl B mpupoje. 3arps3HeHue NpupoHbiX Boja. OXpaHa U OYUCTKA
MIPUPOHBIX BOJT

2.6

2.7

2.8

Knaccugpukanus Heopranumueckux coeauHeHuid. Oxcugpl.  Knaccupukanus OKCHIOB:
cojeoOpasymomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U  HECOJeoOpasyroIIue.
Homenknarypa okcugoB. Pusznyeckue M XUMHUYECKHE CBOMcTBa OKcuaoB. Ilomydenue
OKCHJIOB

OcHoBanust. Knaccudukanuss ocHOBaHMN: IIENOYM UM HEPACTBOPUMBIE  OCHOBAHUS.
Homenknarypa ocHoBaHuid. Pu3nyecKkue U XMUMHUUYECKUE CBOMcTBa ocHoBaHuil. [lomydenue
OCHOBaHUHI

Kucnotsl. Kiaccupukauus kucnor. Homenknatypa kucinor. dusmdeckue W XUMHUYECKUE
cBoicTBa KUCHOT. Pan akruBHoctn metaiioB H.H. bekerosa. [lonyuenue kucior

2.9

Conu. Homenknarypa coneil. @usnueckrue u XUMU4eckue cBorcTsa coneil. [lonyuenue conei

2.10

211

3.1

3.2

I'enernueckas cBI3b MCKAY KilaCCaMH HCOPraHU4CCKUX COCIII/IHCHI/Iﬁ

XUMHUYECKUH SKCIIEPUMEHT: Ka4eCTBEHHOE OIpe/IeNICHIE COJePKAHUs KUCIOPOia B BO3IIyXeE,
HOJy4YeHHue, coOMpaHHe, paclo3HaBaHHE M HU3yYeHHME CBOICTB KHCIIOpoJa, HaOroaeHue
B3aMMOJICHCTBHS BEIIECTB C KHCIOPOJAOM W YCIOBUS BO3HHKHOBEHHS M MPEKpAIICHUS
ropeHust (mokapa), O3HaKOMJIEHME C oOpa3laMM OKCHJOB U OIHMCAHUE WX CBOICTB,
MoJlyueHue, CcoOMpaHue, paclo3HaBaHWE W H3Y4YEHHE CBOWCTB Bojopoja (ropeHue),
B3auMoJieiictBue  Bojopoja ¢ okcupom  menu(ll)  (Bo3MOXXHO — HMCIOJIB30BaHME
BHJIEOMATEPHUAIIOB), HAOJIO/IEHHE OOpa3lloB BEUIECTB KOJIMYECTBOM | MOJIb, UCCIIEIOBAHHE
0COOEHHOCTEH pacTBOPEHHUS BEIIECTB C PA3JIMYHON pacTBOPUMOCTBIO, MPUTOTOBICHHE
pacTBOPOB C ONPENEIEHHON MacCOBOW JI0JE€H PAcCTBOPEHHOrO BEIECTBA, B3aMMOJICHCTBUE
BOJIbI C MEeTaJulaMU (HaTpueM M KajibleM) (BO3MOXKHO HCIOJb30BAHUE BUIEOMATEPHAJIOB),
OTIpeNieIeHue PAcTBOPOB KHCJIOT M IIENIOYe C IMOMOIIBI0 WHIMKATOPOB, HCCIEIOBAHUE
00pa310oB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB, HAOMIOEHNE U3MEHEHUS! OKPACKU
MHJMKATOPOB B pacTBOpax KUCIOT U LIeJIouel, n3ydeHue B3aumoienctBus okcuaa meau(ll) c
pPacTBOPOM CEpHOW KHUCIOTBI, KUCIOT C MeTaJUlaMH, peaklUui HeHTpantu3aluu, MOJydeHue
HEpaCTBOPHMBIX OCHOBaHW, BBITECHEHHE OJHOTO MeTajula IPYTMM W3 pacTBOpa COJIH,
pelleHre HKCIEpUMEHTAIbHBIX 3a7ady Mo Teme «BaxHelmme Kiacchl HEOpPraHMYeCKHX
COECTUHEHUI)

ITepuonnueckuii 3akoH u [lepronnueckas cucteMa XuMHU4YecKkux aeMenToB J[. M.
MengeneeBa. CtpoeHue aToMoB. XUMHUECKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTENBHbIE
peakuuun

[lepBble NMOMBITKM KIaCCU(PHUKAMU XUMHUYECKUX AJIeMEHTOB. [loHsATHE O Ipymmax CXOAHBIX
AJIEMEHTOB (IEJOYHbIE U MIENOYHO3EMENbHbIE METaJUlbl, TaJOre€Hbl, HMHEPTHBIE Ta3bl).
DneMeHTBI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI U THAPOKCHIbI

[lepuonnueckuii 3akoH. [lepuoguueckas cucrema xumudyeckux annemeHtos .M. Menneneena.
Kopotkonepuognass u jgmuHHOMEepUoaHass ¢GopMbl [leprogndeckoil CHUCTEMBl XHMHYECKHX




snemeHToB J[.M. MenneneeBa. Ilepuonbl u rpynmnbl. PU3MYECKUH CMBICI TOPSIKOBOTO
HOM€Epa, HOMEPOB IIEPHOa U TPYIIILI JJIEMEHTA

3.3

Crpoenue aromoB. CoctaB aToMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTPOEHUE 3IIEKTPOHHBIX
ob6osiouek atomoB TepBbIX 20 xumuueckux snemeHToB Ilepmommueckoit cuctembr JI.U.
MenneneeBa. XapakTepUCTUKA XUMHUYECKOrO JJIEMEHTa IO €ro IOJOXKEHHIO B
ITepuoanueckoii cucreme .M. Menaeneena

3.4

3.5

3.6

3aKOHOMEPHOCTH M3MEHEHUs pajuyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpynnaM M nepuoaaMm. 3HadeHue llepmonnueckoro 3akoHa u
[Tepuonuueckoil cucTeMbl XMMHUYECKUX 3JEMEHTOB JJI pa3BUTUS Hayku W mpaktuku. /1.1
MeHieneeB — y4€HBIN U IpaskIaHUH

Xumuueckas CBSI3b. KoBanentHas (monApHast u HETOoJIsIpHAast ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 1EMEHTOB. MIOHHAas CBS3b

Crencup okucieHus. OKHCIUTECIBFHOBOCCTAHOBUTCIBHEIC pCaKknuu. Hpoueccm OKHCIICHHUA U
BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIH

3.7

XUMUYECKUN OSKCIEPUMEHT: H3ydeHHe oOpa3lloB BEIIeCTB METAUIOB U HEMETaJlIOB,
BSaHMOILCfICTBHe THAPOKCHU A UHKA C paCTBOpaMU KHCJIOT U HIGJIO‘Ief/'I, MMPOBEACHUEC OIILITOB,
WUTIOCTPUPYIOIIMX — MPUMEPbl  OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX  peakluii  (TopeHue,
pEeaKIH Pa3I0KEHHUs, COSTUHCHHUS)

9 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

BeniecTBo 1 xuMuueckas peaKLuA. HOBTOpeHI/Ie

11

IIepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux 3yeMeHToB .M. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKHX JIEMEHTOB IIEPBBIX
TPEX MEPUOJO0B, KaJIUs, KaJbLUI U UX COEIUHEHUN B COOTBETCTBUU C TIOJIOKEHUEM IJIEMEHTOB
B [leproanueckoii CUCTEME U CTPOEHUEM UX aTOMOB

1.2

CTpOeHI/Ie BC€IICCTBA: BHIbI XUMHYECKOM CBS3U. THIIBI KPpUCTAITNINICCKUX peI_HéTOK,
3aBHCHMOCTHh CBOMCTB BC€IIECTBA OT THUIIA KpHCT&HHH‘ICCKOﬁ pGHIéTKI/I n BUIa XUMHYCCKOMN
CBA3U. KJ'IaCCI/I(bI/IKaL[I/IH N HOMCHKJIATYpa HCOPraHUYCCKUX BCIICCTB (Mencz[yHapoz[Has[ 151
TpI/IBI/Ia.TII)Haﬂ). XUMHUYECKHUE CBOMCTBA BCIICCTB, OTHOCAIIHUXCA K Pa3jndHbIM KiacCaM
HCOPTraHNYCCKUX COCHHHCHHﬁ, TCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

13

Knaccudukanus XUMHUYECKMX peakIUil MO pa3iuyHbIM MpU3HAKaM (10 YHUCIYy U COCTaBY
YYaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(D(eKTy, M0 HU3MEHEHHUIO CTEIeHEU
OKUCJICHUS XUMUYECKUX 3JIEMEHTOB, IO OOPAaTUMOCTH, IO YYaCTHIO KaTalu3aropa). JK30- U
SHIOTEPMUUYECKHE PEaKIMHM, TEPMOXUMHUUYECKHE ypaBHeHUsA. [loHsATHE O CKOpOCTH
XUMHUYECKON peaKuu

14

[TousiTue 00 O6paTI/IMLIX n HeO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IIoHsTHE O TOMOI€HHBIX U
IFeTCPOTCHHBIX PCAKIUAX. IlonsaTe 0 XMMHUYECKOM PaBHOBCCHHU. CDaKTOpI)I, BJIMAKOINKUE Ha
CKOpPOCTH XUMHUYECKOM PCAKIUU U ITOJIOKCHUC XUMHNYCCKOT'O pPaBHOBECUA

1.5

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE  PEAKLUH, DJIEKTPOHHBIN  OallaHC  OKHCIUTEIbHO-
BOCCTaHOBUTENBbHON peakuuu. CocTaBlieHUE YpaBHEHHH OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO/1a DJICKTPOHHOTO OaiaHca

1.6

1.7

Teopust MEKTPOTUTUYECKON TUCCOLMAIMUA. DJIEKTPOJHUTHI U HEIIEKTPOJUTHL. KaTHOHBI,
aHWOHBI. MeXaHn3M AuMcCcOIMalMM BEUIECTB C Pa3JIMYHBIMU BHJIAMU XUMHUYECKOW CBS3H.
Crenenp nuccouuanuu. CuiibHble M cialOble 3JIEKTPOJIUTHL. Peaknuum HMOHHOrO oOMeHa.
VYcioBusi TPOTEKaHUs] peakiUil HOHHOTO OOMEHa, TIOJIHBIE W COKpalléHHbIE HOHHbBIE
ypaBHeHUs peakiuil. CBoilcTBa KHCIIOT, OCHOBAaHMW W COJI€l B CBeTe IpelCTaBICHUH 00
NEKTPOJINTUYECKON Aucconanyy. KauecTBeHHbIE peakiny Ha HOHBL. [loHsATHE O ruaponuse
conein

XUMUYEeCKUH OKCIICPUMCHT. O3HAKOMJICHUC C MOACIAMHU KPHUCTAIIMYCCKUX peHIéTOK




HEOPTaHMYECKHUX BEIICCTB — META/UIOB M HEMETAJLIOB (TpaduTa U ajiMasa), CII0KHBIX BEIICCTB
(xmopuma HaTpus); HUCCIEAOBAHHE 3aBHCUMOCTH CKOPOCTH XHWMHUYECKOH peakiud OT
BO3JICHCTBUSL  PA3MYHBIX (PAKTOPOB; HCCICAOBAHUE OJICKTPOIPOBOJIHOCTH PacTBOPOB
BEIIECTB, IMpoIecca AMCCOIUAIMN KHUCIIOT, MIeNo4Ye u coyield (BO3MOXKHO HCIIOIh30BaHHE
BH/ICOMATEPHAIIORB); TIPOBEJCHKE OIBITOB, MJUTFOCTPUPYIOIINX MPU3HAKK MPOTCKAHUS PEAKIIHIA
HOHHOTO oOMeHa (oOpa3oBaHME OCajJKa, BBIJCICHHE Ta3a, OOpa3OBaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIMX — IPUMEPBl  OKHCIUTCIIBHO-BOCCTAHOBUTEIBHBIX  peakiuid  (ropeHue,
peaKuu pa3ioXKeHHs, COSIUHCHIS); pacliO3HABAHUE HEOPTAHUYECKUX BEIIECTB C MOMOIIBIO
Ka4eCTBCHHBIX PEAKIIMK HA HOHBI; PEIICHHE SKCIICPUMEHTAIBHBIX 337124

Hemeramier 1 ux COCANHCHUA

2.1

2.2

2.3

2.4

2.5

2.6

OO6mas xapakrepucThka rajgoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE CTEIIEHU
okucnenus. CtpoeHue u (GU3NYECKHe CBOMCTBA MPOCTHIX BEIIECTB — raJIOTEHOB. XUMHUECKUE
CBOICTBa Ha mIpuMepe Xjopa (B3aUMOJEHCTBUE C METalaMH, HEMETaJjUlaMH, IeJI0YamHu).
Xnopoojgopoa. ConsHasg KHUCIOTa, XHUMHUYECKUE CBOMCTBA, IIOJY4YEHHME, IPUMEHEHHUE.
JleiicTBre xJOpa U XJIOPOBOAOPOAA Ha OpraHU3M 4eloBeKa. BaxHeilliue XJIOpuUIpl U UX
HaXO0XJEHHUE B IPUPOJIE

OOmas xapakrepuctuka 3neMeHTOB VIA-rpymmel. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne W (PU3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M CEPbl. AJUIOTPOIHBIE MOIU(PHUKALUKI KUCIOPOAa U cepbl. XMMUYECKUE CBOMCTBA
cepsl. CepoBoiopoJ;, cTpoeHne, (GpU3NYecKne U XUMHUYECKHe CBOWCTBA. OKCHIBI Cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCUI0B. CepHast KUCIIOTa, (PU3HMUECKUEe U XUMHUUYECKHE CBOWCTBA
(oOmme Kak TpeACTaBUTENs Kiacca KHUCIOT W crneuupudeckue). XUMHUECKUE PEaKIuH,
JeXKale B OCHOBE NMPOMBIIIICHHOTO crioco0a IMOydeHus] cepHOW KUCIOThL. [IpuMeHeHue.
Conu cepHOW KHCIOTHI, Ka4eCTBEHHAasI peakius Ha cynbdar-uoH. Haxoxaenue cepsl u eé
COeIMHEHUH B pupoie. XMMHYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpebl COSTMHEHUSIMH CePhI
(KHCIIOTHBIE HOKIH, 3arPA3HEHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 IMPEIO0TBPAICHUS

OOmass xapakrepuctuka 23jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHUS. A30T, PacHpOCTpaHEHHWE B NPHUpPOAE, (HU3NYECKUE H
XxuMHuueckue cpoiictBa. KpyroBopor azora B mnpupone. AMMHAK, €ro (QuU3NYecKue Hu
XMMHUYECKHE CBOICTBa, moiydyeHue U npumeHeHue. Coiau aMMOHMS, UX (QHU3HUECKHE U
XUMHNYECKHUEC CBOﬁCTBa, IMPUMCHCHUC. KauecTBeHHas pCaKkiusgd Ha MOHbI aMMOHMUS. AzoTHas
KHCJIO0Ta, €€ MojyyeHue, (pU3ndeckue U XMMUYEeCKHe CBOMCTBa (00IIMe Kak MpeicTaBUTENs
KJlacca KHCIIOT U crierududeckue). VMcnonap3oBaHre HUTPATOB U COJICH aMMOHHS B KauecTBE
MHUHEpAJIbHBIX yJ00peHuil. XUMU4ecKoe 3arpsi3HeHHe OKpYXKarolled Cpelbl COeIMHEHUSMHU
a30Ta (KUCIOTHBIC 0K, 3arPSI3HEHNE BO3IyXa, TOYBBI U BOJOEMOB)

®dochop, amrorpornssie Momudpuxauu (ocdopa, GuzMUECKHEe U XUMUYECKHE CBOMCTBA.
Oxcun  dochopa(V) u dochopHas kucnoTa, ¢(U3MUECKUE UM XUMHUYECKHE CBOMCTBA,
nosiydenue. VMcnonb3zoBanue GpocharoB B Ka4ecTBE MUHEPAIbHBIX y100peHU

Obmass xapaktepuctuka »31eMeHTOB |VA-rpynnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIEe CTENIEHN OKUCIIEHUs. YTJIepO, aJUIOTPOITHbIE MOAM(UKALINY, PaCIPOCTPAaHEHUE
B Tpupoje, (pu3MuecKkue W XUMHUECKHE CBOHCTBa. AncopOmus. KpyroBopor yriepoxa B
npupoje. OKkcupl yriepoaa, ux (pusnyeckue U XMMUYECKHE CBOMCTBA, IEHCTBHE Ha )KUBbIE
OpPTaHU3MBI, TTOJIyYeHHE U MPUMEHEHHE. DKOJIOTHYECKUE MPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yrnepoaa(lV); runoresa rno0anbHOro MOTEIJICHUS KJIMMATa; MapHUKOBBIA 3¢ dekT. YronpHas
KHCJIOTa W €€ CONM, WX (PU3MYECKHE M XUMHUYECKHE CBOMCTBA, MOJYyYCHHE W TPUMEHCHHE.
KayecTBeHHast peakuus Ha KapOOHAT-HOHBL. Mcnonab3oBaHUe KapOOHATOB B OBITY, MEHIIMHE,
MIPOMBITIITIEHHOCTH U CEITLCKOM XO35HCTBE

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COCAUHEHHSIX YIiiepoja
(MeTaH, 9TaH, PTWICH, alleTWJICH, J3TAHOJ, TIUIEPHH, YKCycHas kuciora). Mx coctaB u
XuMHueckoe crtpoeHue. lloHaTHe O OHMOJOTHMYeCKH BaKHBIX BEIIECTBAX: KHpax, OelKax,
VIJIeBOJIaX — W WX POJIM B KU3HM UeETOBeKa. MaTepualbHOE €IWHCTBO OPTaHUYECKHX H
HEOPraHUYECKUX COCAMHEHUI

2.7

KpCMHHﬁ, €ro (I)I/I3I/I‘{CCKI/IC 1 XUMHUYCCKUC CBOﬁCTBa, IMOJIYYCHHUEC U ITIPUMCHCHHC. COCI[I/IHGHI/I}I




2.8

kpemHHs B mpuponae. OOmme mpexacraBieHuss o0 okcuae kpemuuss(lV) um kpemHHEBOM
KHCJIIOTC. CI/IJII/IKaTBI, HUX UCIIOJb30BAaHUC B 6LITy, MCIUIIUHC, IPOMBIIIIIICHHOCTH. Baxxueiinime
CTPOUTENBHBIE MaTepHaNbl: KE€paMHKa, CTEKJIO, IIEMEHT, OeTOoH, kene300eToH. [Ipobiemsr
6€3OHaCHOFO HCIIOJIB30BAHUS CTPOUTCIIbHBIX MaTCPpHUAJIOB B HOBCGI[HCBHOﬁ KU3HU

XUMHUYECKUH IKCIIEPUMEHT: N3y4eHHE 00pa3lioB HEOPraHUUECKUX BEIIECTB, CBOMCTB COJISTHOM
KHUCJIOTBI; NMPOBEJEHUE KAYECTBEHHBIX PEaKLMH Ha XJIOPUA-UOHBI U HAOIIOAECHUE MPU3HAKOB
UX TPOTEKAHUS; OMBITHI, OTpAKatoUIe GU3NIECKUE U XUMUYECKHAE CBOMCTBA TaJOI€HOB U UX
COeIMHEHUI (BO3MOYKHO HCIOJb30BAHME BUAECOMATEPUAIOB); O3HAKOMIJIEHHE C 0OpasLamu
XJIOPUAOB (TaJIOTEHH/IOB); O3HAKOMJIEHHE C 00pa3liamMu cepbl U €€ COeAMHEHUSIMU (BO3MOKHO
UCIOJIb30BAaHUE BUAEOMATEPUATIOB); HaONIOAEHUE Mpolecca OOYIJMBaHHUS caxapa IOJ
JNEUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTBHI; H3Y4CHHUE XUMHUYECKUX CBOWCTB
pa30aBICHHON CEpHON KHUCIIOTHI, MPOBEJCHHE KAYECTBEHHOW peakUMM Ha Cynb(ar-uoH u
HaOroeHNe TpHU3HaKa e€ MPOTEeKaHUs; O3HAKOMIICHHE ¢ (PU3MYECKMMH CBOMCTBaMHU a30Ta,
dbochopa m ux coenMHEHHH (BO3MOXXHO HCIIOJIb30BAaHWE BHJICOMATEpPHAIOB), OOpa3laMu
a30THBIX U (ocopHBIX ynoOpeHuii; ModydyeHue, coOMpaHue, paclo3HABAHUE U H3yYCHHE
CBOWCTB aMMHaKa; MPOBEJCHNUE KaueCTBEHHBIX peaklUil Ha MOH aMMOHMs U (ocdar-uoH U
M3y4eHUE IPU3HAKOB HMX MPOTEKAHMs, B3aMMOJCHCTBHE KOHLEHTPUPOBAHHOW a30THOU
KHUCJIOTBl C MeAbl0 (BO3MOXHO MCIIOJIb30BAaHHE BHUAECOMATEPHUAJIOB); HM3y4EHHE MOJEIeH
KPUCTAUIMIECKUX PEHIETOK anMasa, rpadura, QymiepeHa; O3HAKOMIIGHHE C MPOIECCOM
azicopOLIMK pacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOIa3a;
IoJIyueHue, coOupaHue, paclio3HaBaHUE U U3YYEHHE CBOMCTB YIJIEKUCIIOIO rasa; IpoBeJAeHHE
KayeCTBEHHBIX peakUMid Ha KapOOHAaT- M CHJIMKAaT-MOHBI M U3yYCHHME IPU3HAKOB HX
IIPOTEKAHUS; O3HAKOMJICHME C NPOAYKIMEHW CHUIMKATHOM NPOMBIIUIEHHOCTH; pELICHHE
HKCHEPUMEHTAIbHBIX 3334 10 TeMe «BaxHele HeMeTaIbl ¥ UX COSAMHEHUS»

MeTaisl 1 UX COSIUHEHUS

3.1

OO01mmas xapaKTepUCTUKAa XUMHUYECKHUX JICMEHTOB — METAJJIOB HA OCHOBAHUH WX TIOJIOKEHUS B
Ilepuonuueckor cucrteme xumuueckux snemeHToB J[.M. MeHneneeBa u CTpO€HUsS] aTOMOB.
Crpoenue MeramioB. MeTtainyeckasi CBA3b M METAUIMYECKas KPHUCTAIIMYECKAs pPelETKa.
DJIEKTPOXUMHUYECKUH Psijl HANIPSHKEHU METasioB

3.2

dusnueckue W XUMHUUYECKUE CBOiicTBa MeraiioB. OOme cnocoObl MOJYyYeHHsS METaslIoB.
[ToHsiTHE O KOPpPO3UM METAJUIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI MX OT Koppo3uu. CriaBbl
(cranp, 4yTryH, JIOPATIOMUHUHN, OPOH3a) U UX MIPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH

3.3

3.4

[llennounble MeTaiuibl: noJjiokeHue B [leproanueckon cucreMe XUMUYECKUX 3y1eMeHToB J[.1.
MenpeneeBa; CTpOEHHE MX aTOMOB; HaxOXkJAeHUE B mpuponae. PU3MUYEeCKUe M XUMHUYECKHE
cBoiicTBa (Ha mpumepe Harpuss W Kanusi). OKCUIOBI W THAPOKCHIBI HATPUS M KaJHS.
[IprumeHeHne meT0YHbIX METAIIOB U UX COCTMHEHUN

[IlerounO3eMeENBbHBIE METAJUIBI MAarHUM M KaJbLMI: MOJ0KeHHE B Ilepumonnueckoi cucreme
XuMHuueckux anemeHToB /.M. MeHneneeBa; CTpoeHME UX aTOMOB; HAaXO0XACHUE B IMPUPOJE.
dOu3nyecknue U XUMHUYSCKHE CBOMCTBA MAarHus U KalbliMsa. BaxkHeHIne COCIMHEHNS KaJlbIIHUs
(okcun, rugpokcun, conn). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEeHUS

3.5

Amomunuil: nonoxenue B [lepuoanueckoii cucteme xumuueckux nementoB [[.1. Menaeneesa;
CTPOCHHE aToMa; HaxOoXxACHHEe B npupojae. PU3NuecKrue U XMMHUYECKHE CBOWMCTBA ATFOMUHMUS.
AmMdoTepHbIe CBOICTBA OKCHIA M THPOKCH]IA ATFOMHHUS

3.6

3.7

Keneszo: nonoxenne B [leprnoandeckoi cucreme xumudeckux sneMeHToB .M. Menneneena;
CTPOEHUE aToMa; HaxoJAeHue B mpupoje. Pusnueckue M XUMHUYECKHE CBOMCTBA Kelesa.
Oxcunsl, runpokcubl u conu xxenesa(ll) u sxenesa(lll), ux cocras, cBoiicTBa U MOTyYeHHE

XWMHYECKUN JKCIIEPUMEHT: O3HAKOMJICHHE C oOpaslaMu METaUIOB W CIUIABOB, HX
(U3MYECKUMHU CBOWMCTBAMHU; U3YYEHHE pEe3YyIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO
WCIIOIb30BaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJIEHCTBUSI OKCHAAQ KaJbIlUi H
HaTpusi ¢ BOJAOM (BO3MOXHO HCIOJB30BAHHE BHUACOMATEPUAJIOB); MCCIEIOBAHUE CBOMCTB
KECTKOM BOJBI; Mpollecca TOPEeHUs JKelle3a B KUCIOpoJe (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHANIOB); TPU3HAKOB MPOTEKAHWs KA4YeCTBEHHBIX pEakiuii Ha HOHBI (MarHws,
Kaublus, amomMuHus, muHka, kenesa(ll) u xenesa(lll), megu(ll); nHabmronenue u onucanue




4.1

4.2

4.3

IPOLECCOB OKpAIIMBaHMUsA IUIAMEHM HWOHAMHU HaTpus, Kalusd M KajiblMg (BO3MOXKHO
UCTOJBb30BAHUE BHJICOMATEPUANIOB); HCCIEAOBaHHE aM(pOTEPHbIX CBOWCTB THAPOKCHIA
QIIOMMHMS ¥ TUAPOKCUA [IMHKA; PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Baknenmme
METaJUIbl U UX COCIUHEHUS

XuUMHS ¥ OKpYXKalolas cpeaa

Hosrie MaTCpHraJibl U TCXHOJIOT'UH. BGH_[CCTBa " MaTcpualibl B HOBCGI[HCBHOI;'I JKM3HH 4YCJIOBCKA.
Xumus u 300pPOBLE. be3omacHoe ucnonnr30BaHHUE B€IICCTB U1 XHUMHUYCCKHUX peaKHI/Iﬁ B 6I>ITy.
HepBasI IIOMOIIB ITPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

OCHOBBI PKOJIOTMUECKON TPaMOTHOCTH. XUMHUYECKOE 3arpsisHeHHEe okpyxatouieit cpeast [1/1K.
Ponp xumuu B pemieHuu 3Kojorudeckux mnpoodsiem. IIpupoaHbpie HCTOYHUKU YTIIEBOIOPOAOB
(yromb, mNpUPOIHBIA Ta3, HedTb), MPOAYKTHI HX TEpepadOTKH, WX pPOJIb B OBITY U
MPOMBIIIICHHOCTH

XUMUYECKUN 3KCIIEPUMEHT: M3y4YeHHE 00pa3loB MaTepHasioB (CTEKIIO, CIUIABBI METaJUIOB,
MOJINMEPHBIE MaTepUaIIbl)

ITPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJIBHOM IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUSI

Kox

[IpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS

NpoBepsieMOro OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOIO 00111€r0
TpedoBaHMS o0pa3oBanusi Ha ocHoBe PI'OC

1

Hpe,I[CTaBJ'IeHI/IeZ

11

0 I03HABAEMOCTH SBJICHUM MpUupoOAbl, IOHUMAHUC 00BEKTUBHOM 3HAYHMOCTH OCHOB
XHUMHYISCKOM HAayKH KakK obractu COBPECMCHHOI'O0 CCTCCTBO3HAHUA, KOMIIOHCHTA
06]]_[6171 KYJIbTYPBI U HpaKTI/IquKOﬁ ACATCIIbHOCTH  YCJIOBECKa B  YCIIOBUAX
COBpPCMECHHOI'O O6HICCTBa; IMOHUMAHHUEC MCCTa XUMHUH CPCAH APYIUX CCTCCTBCHHBIX

HayK

1.2

1.3

0 HAaYYHBIX MCTOAAX IMO3HAHH, B TOM YHCJIC SKCIICPUMCHTAJIbBHBIX U TCOPECTHUICCKUX
METOHax HCCICAOBAHUA BCHICCTB U HUZYUYCHHUA XHUMHUUYCCKHX peaKI.IHfI; YMCHHC
HCIIOJB30BaTh MOACIHN JJIA 00BICHECHUS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax mpodeccHOHATBLHON JEATETbHOCTH, CBSA3aHHBIX C XUMHEH WU
COBPEMEHHBIMH TEXHOJIOTUSMU, OCHOBAHHBIMH Ha JOCTIKEHUSX XUMHUYECKOM
HAyK{, YTO TMO3BOJIUT OOYYalolMMCS paccMaTpUBaTh XUMHIO Kak cdepy cBoeit
Oynymieil mpodecCHoHaIbHON NESTENbHOCTH U CIENaTh OCO3HAHHBIN BHIOOP XUMHH
Kak TMpo(UIBHOTO TIpeAMeTa MpH Tepexone Ha YPOBEHb CPEIHEro OO0IIero
o0Opa3oBaHUs

2.1

Bnanenne cucreMoll XWMHUYECKHX 3HAHMH H YMCHUEC TIPHUMCHATL CUCTEMY
XUMHUYCCKHUX 3HaHI/II\/'I, KOTOpas BKIIKOYACT:

BOXHEHININE XUMHYECKHE TIOHSATUS: XUMHUYECKUW OJJIEMEHT, aToM, MOJIEKyIa,
BELIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OAHOPOJIHAS M HEOIHOPOAHAS CMECH,
OTHOCHUTEIIbHBIE aTOMHAasi M MOJICKYJSIpHAsT MacChl, KOJHUYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsT Macca, MOJIIPHBIA OOBEM, OKCHI, KUCIOTa, OCHOBaHHE, CONb (CpemHss),
XUMUYECKasl peaKiusi, PEaKIUu COCTUHEHHS, PpEaKIUWd pa3jIoXKEeHHs, peaKiuu
3aMeIIeHNs, Peakiui oOMeHa, TeTIoBoi 3(heKT peakiuu, 3K30- U SHAOTEPMUIECKUE
PEaKIuu, pacTBOpP, MAaCCOBAsl JIOJISI XUMUYECKOTO JIEMEHTa B COCTUHEHUH, MacCOBast
JI0JIs1 ¥ TIPOLIEHTHAs! KOHILIGHTpAIlHs BEIECTBA B PACTBOPE, PO aTOMa, HJIEKTPOHHBIN
CJIOM aToMa, aTOMHas OpOWTalb, PAAUYyC aTroMa, BAJICHTHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKasl CBsI3b, JIEKTPOOTPULIATENBHOCTD, MOJSPHAS U HENOJISIPHAsT KOBAJICHTHAs
CBsI3b, MOHHAS CBSI3b, METATMYECKAs] CBsI3b, KpHUCTAUTMYECKasT pemérka (aToMHas,
WOHHAsl, MeTaJuIn4decKasi, MOJEKYJsIpHasi), MOH, KaTHOH, aHWOH, DJJEKTPOJIUT U
HEDJIEKTPOJIUT, DJICKTPOJMTUYECKAsT JUCCOIMAIMS, PEaKIMd HMOHHOTO OOMeEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIMU, OKUCIUTEIh W  BOCCTAaHOBHTEID,




OKHCJIEHHE U BOCCTAHOBJIEHHE, HJIEKTPOJIM3, XUMUUYECKOE paBHOBECHE, OOpaTUMbIe U
HeoOpaTUMble PpEeaKIMM, CKOPOCTb XUMHUYECKOH peakiuu, Kartamuszarop, I[IJIK,
KOPPO3Hsl METAJUIOB, CILUIABBI

OCHOBOIIOJIararomuye 3aKOHbI XWMHHU. 3aKOH COXpaHCHHSA MacCChI, HepI/IOI[I/I‘ICCKI/Iﬁ

2.2
3akoH J[.M. MeHieneeBa, 3aK0H MOCTOSHCTBA COCTaBa, 3aKOH ABOTapo
23 TEOPHUH XHUMHH: aTOMHO-MOJICKYJSIpHAs TEOpHs, TEOpUs DICKTPOIUTHYECKON
JTUCCOLIMAIIUU
3 Bnanenue ocHOBaMH XMMHUYECKOIM rpaMOTHOCTH, BKITFOUYAIOIICH:
yYMEHHUE PaBUIBHO UCIOJIb30BaTh U3YUYCHHBIE BEIIECTBA M MaTEepHaibl (B TOM YHCIIE
MUHEpPAJIbHBIE YIO0OPEHUS, METAJUIbI U CILIaBBl, MPOIYKTHI MepepabOTKU MPUPOIHBIX
31 UCTOYHUKOB YTJII€BOAOPOAOB (YIJIA, MPUPOIHOTO Taza, HE(TH) B OBITY, CEIBCKOM
XO035ICTBE, HA MPOU3BOJICTBE UM MOHMMAHHME 3HAYEHUS KHPOB, OEJIKOB, YIJIEBOJOB
JUIsL OpraHuM3Ma 4eJlOBeKa; YyMEHHME IPOTHO3UPOBATH BIIMSHUE BELIECTB U
XUMHYECKHX MPOIECCOB HA OPTaHU3M UYEJIOBEKA U OKPYKAIOIIYIO IPUPOJAHYIO CPEIy
39 YMEHHE HWHTETPUPOBATh XUMHUYECKHE 3HAHHUS CO 3HAHUAMU JAPYTUX YUEOHBIX
IPEIMETOB
HAJIMYUE ONbITa Pa0OTHI C PA3IUYHBIMH HCTOYHUKAMH HWH(POPMAIUU IO XUMUHU
3.3 (Hay4Has W HAY4YHO-TIOMYJISIpHAsl JUTEpaTypa, CIOBapH, CIPAaBOYHUKU, MHTEPHET-
pecypcehl)
yMeHHE OOBEKTHBHO OIIEHWBATh WH(POPMAIUIO O BEMICCTBAX, MX MPEBPAIICHHUIX U
3.4 MPAKTUYECKOM MPUMEHEHUH U YMEHHE HCIOJb30BaTh €€ AJis pelieHus y4eOHO-
[I03HABATEJIbHBIX 33]a4
Bragenre ocHOBaMH MOHSATHIHOTO amnmapara U CHMBOJUYECKOTO sS3bIKA XUMHH IS
4 coctaBieHUs (POPMyYIT HEOPTraHMUECKUX BEIIECTB, YPABHEHUN XUMUYECKUX PEaKIIHii;
ocHoBamH xuMudeckoit HomeHkiaTypsl (IUPAC u tpuBnansHON)
YMeHue oOBICHATH CBsI3b MONOKEHHUs ayeMeHTa B I[lepuoamueckoit cucreme ¢
5 YHUCIIOBBIMH XapPaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB
U 3apsan aapa, o0lnee YHCIO SJIEKTPOHOB), pacHpelesieHHeM SJIEKTPOHOB IO
SHEPTeTHYECKUM YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS M KATBIIUAS
[IpencraBnenne o nepuOIMYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHX AJIEMEHTOB
5 (paguyc atoma, S3JEKTPOOTPUIATENBHOCTH), MPOCTHIX M CIOXKHBIX BEIIECTB OT
MOJIOKEHUS JIeMEHTOB B [leprnonndeckoil cuctemMe (B MajbIX IMEPUOIAaX M TIIABHBIX
MOJTPYIIAax) U 3JEKTPOHHOTO CTPOEHHUS aTOMa
7 YMmeHue kiaaccuuImpoBarh:
7.1 XUMUYECKUE IIEMEHTHI
7.2 HEOPraHWYECKHE BEIECTBA
7.3 XUMHUUYECKHE PEAKIIUI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTH M CTEIICHb OKHMCIICHUS XUMUYECKUX JICMEHTOB, 3apsii HOHA
8.2 BUJT XUMHUYCCKOU CBSI3U M THUTT KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSIX
8.3 XapaKTep Cpeiibl B BOJAHBIX pacTBOpax BeUIECTB (KUCIOT, OCHOBAaHUM)
8.4 OKHUCJIUTEb U BOCCTAHOBUTENh
9 YMeHue xapakTepu3oBath (pU3NUecKre U XMMUUYECKHUE CBOMCTBRA:
9.1 MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJIOPOA, TpaduT, anMmas, KpeMHHH, a3orT,
docdop, cepa, xJ10p, HATPUMA, KaJIMil, MAarHUM, KaIbIUi, ATIOMUHUH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM 4YHCJIE WX BOJHBIX pPacTBOpPOB (BOJA, aMMMAK,
XJIOPOBOAOPOJ, CEPOBOAOPOJ, OKCHUABI M THAPOKCHABI MeTamioB |-IIA rpymm,
9.2 amromunwmsi, meau (1), nuaka, sxenesa (11 u 111), okcuaer yrnepona (1l u 1V), kpemaus

(IV), azota u dochopa (Il u V), cepsr (IV u VI), cepHucras, cepHasi, a30THUCTas,
azoTtHas, pochopHas, yroibHas, KpeMHUEBAsE KUCIOTA U UX COJIH)




IMPOTrHO3UPOBATE M XaApPaKTCPHU30BaATh CBOICTBa B€IICCTB B 3aBHCUMOCTH OT HX

9.3 cocTaBa U CTPOGHUS, NPHUMEHEHHE BEIIECTB B 3aBHUCUMOCTH OT HUX CBOKCTB,
BO3MOXKHOCTh MPOTEKAHUsI XUMUYECKUX MTPEBPALICHUI B pa3IMUYHbBIX YCIOBUSIX
10 YMeHHne cOCTaBIATh MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHUS PEAKIIHii, B TOM YHUCIIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMN
103 WUTIOCTPUPYIOIINX ~ XMUMHYECKHE  CBOMCTBA  HW3YYCHHBIX  KJIACCOB  (TPyIIN)
HEOPraHMYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEX1y HUMHU
11 YMeHre BIYHCIATH (IIPOBOIUTH PACUYETHI):
111 OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MacCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTA B COCTMHEHUN
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B PacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 [0 YpaBHEHUSAM XMUMHUYECKHUX PEaKIUi U HAXOAUTh KOJIUYECTBO BEIIECTBA, 00BEM U
Maccy peareHTOB WM IPOIYKTOB PEaKIIuu
12 Bianenue (3HaHuEe OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOrOo TO3HaHus  (HaOdIOJeHUE, W3MEpEHHUE,
12.1 SKCIIEPUMEHT, MOJEIMPOBAaHKE) MPHU H3yYECHUH BEIIECTB M XUMHUYECKHUX SBIICHUMH;
yMeHue chopMyInpoBaTh MpoOIIeMy U MPEATIOKHUTD YTH €€ PelICHHUs
122 Oe3zomacHOil pabOThl C XMMHYECKUMHU BEIIECTBAMHM, XHMHYECKOM TOCYAOU U
1a00paTOPHBIM 000PYIOBaHHEM
npaBwiiaMd  0e30macHoro oOpalleHusi ¢ BEHIECTBAMHU, HCIOIb3YEeMbIMH B
MOBCCIHEBHOM JKW3HM, TPABHJIAMHU TIOBEJCHUS B IENAX COSPEKEHUS 370POBbS H
12.3 OKpYKarolled MpUPOIHON Cpellbl; MOHMMaHUE Bpena (OMacHOCTH) BO3JEHCTBUS Ha
JKUBBIC OpPraHM3MBI  ONpPEHCICHHBIX  BEHICCTB, CIOCOOOB  YMEHBIICHHS U
MPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS
13 Hanwure mpakTHYecKWX HaBBIKOB IUIAHUPOBAHUS W OCYIICCTBICHUS CIICTYIOIINX
XUMHYECKHUX IKCIIEPUMEHTOB:
U3y4YeHHEe U OINUcCaHWue (PHU3UYECKHX CBOMCTB BENIECTB; O3HAKOMIIEHHE C
13.1 (GUBHYECKUMU U XHUMHUYECKUMH SIBIICHUSMU; OIBITHI, WLTIOCTPUPYIOIINE MMPU3HAKH
MPOTEKAHUS XUMHUYECKUX peaklnuit
13.2 u3y4deHHe croco0OB pa3eseHHus cMecen
MOJy4eHHEe KUCIIOpOJia M U3Y4YE€HUE €ro CBOMCTB; MOJy4YeHHE BOJOPOJA U U3yUEHHE
13.3 €r0 CBOKCTB; IOJIyYE€HHE YTJIEKHCIIOTO ra3a M HM3y4eHHE €r0 CBOMCTB; IOJyYeHHUE
aMMHaKa ¥ U3y4eHHUe ero CBOMCTB
13.4 IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJEH pacTBOPEHHOTO
BEIIEeCTBA
135 NPUMEHEHHE WHIUKATOpOB (TaKkMyca, METWUJIOpaHXka W qleHombTaneHHa) TUIS
OTIpeNIeNICHUs XapaKTepa Cpelbl B pACTBOPAX KUCIIOT U IIEI0YCH
WCCIIE/IOBAaHNE W OITMCAaHHME CBOMCTB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB;
U3y4eHHE B3aUMOJICHCTBHUS KUCIIOT ¢ METaJNIaMH, OKCUIIAMU METAIIOB, PACTBOPUMBIMU
13.6 Y HEPAaCTBOPUMBIMU OCHOBAHUSMH, COJISIMH; TIOJydeHHUE HEPACTBOPUMBIX OCHOBAHUH;
BBITECHEHHE OJHOTO MeTajula JPyruM U3 pPacTBOpa COJH; HCCIIEIOBaHHE
aM(pOTEPHBIX CBOMCTB TMJIPOKCUIOB ATFOMUHUS M IIHHKA
pelieHre  AKCIepUMEHTANbHBIX  3amad 1o TemMam: «OCHOBHBIE  KIJIACCHI
13.7 HEOPTaHMYECKUX COSAMHEHUI»; «DMEKTPOIUTHIECKAsl TUcconnanusy; «Baxueiime
HEMETAJUTBl M UX COSIMHEHHS»; «BaykKHEHIIIe MeTaslTbl U MX COSIMHEHUS
138 XUMHUYECKHE SKCIEPUMEHTHI, WLUTFOCTPUPYIONIUE MPU3HAKH TPOTCKAHUS PEaKITHit

HOHHOTO O6MCH8.; KauCCTBCHHBIC PCAKIMKW Ha TMPUCYTCTBYIOIIMEC B BOJHBIX




pacTBopax HWOHBI: XJOpUI-, OpoMHa-, HMOOUI-, cyibdar-, ¢ocdar-, KapOboHar-,
CUJIMKAaT-aHUOHBbI, TUAPOKCHA-UOHBI, KAaTHOHbBI AMMOHUA, Mar”Husa, KaJlblU:,
AITIOMUHMS, Kene3a (2+) u xxenesa (3+), menu (2-+), MUHKA

14 Ymenue:
14.1 MPEJCTABISATh PE3YJIbTaThl JKCIIEPUMEHTa B (OpME BBIBOJIOB, JIOKA3aTEJIbLCTB,
rpaduKOB M TAOJIHII U BBISBIIATH SMIMPUIECKHE 3aKOHOMEPHOCTH
YCTaHaBJII/IBaTB CBsI3H MC)K,[[y peaJIBHO Ha6JIIO,[[aeMBIMI/I XUMHWYCCKUMMU SABJICHUAMU U
14.2 IPOIIECCaMK, IPOUCXOIAIIMMH B MaKpO- W MHKPOMHpPE, OOBSICHATH NPUYIHHBI

MHOroo0pa3usi BEIIECTB




HHEPEYEHbB 2JIEMEHTOB COJAEPKAHMUSA, ITPOBEPAEMbBIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 9K3AMEHE 11O XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 IlepBoHayaJibHbIe XMMUYECKUE TIOHATHUS
1.1 UucTteie BemecTBa u cMecu. CrIocoOBI pa3ielieHus: cMecei
12 ATOMBI M MOJIEKYJIbI. XUMHUECKHUE 3JIeMEHThl. CUMBOJIBI XUMUYECKHUX 3JIeMEHTOB. [IpocTsie u
CJIO’KHBIE BEILIECTBA.
13 Xumnueckas popmyiia. BaleHTHOCTh aTOMOB XUMHUYECKUX JIeMEHTOB. CTeNeHb OKUCICHUS
14 3aKOH MOCTOSHCTBAa cocTaBa BemlecTB. OTHocuTelbHas aroMHas Mmacca. OTHOCHTEIbHAs
MOJIEKYJIsIpHasl Macca. MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COEIMHEHUHT
15 KomnyectBo BemectBa. Moab. MonspHas macca. Momsipublii 00b€M ra3oB. BzaumocBs3b
KOJINYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €JMHMI] BEIIECTBA
16 dusnueckue M XUMHYECKHE SBICHMsS. XUMHUYECKas peakuus U e€ MpU3HaKU. 3aKOoH
COXPAHEHHUs MacChl BELIECTB. XUMUYECKUE YPaBHEHUS
2 [Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumuyeckux emeHToB .M. Menneneena.
CrpoeHue aTOMOB
IIepnonnueckuit 3akoH. [lepnoanueckas cucreMa xuMudeckux snemeHToB .M. Menneneesa.
2.1 Ilepuonel u rpynnsl. PU3NYECKUN CMBICI MOPSIKOBOIO HOMEpPA, HOMEPOB MEPHUO/Ia U IPYIIIBI
JJIEMEHTA
Crpoenne aromoB. CocraB aromHbIx sigep. M3orombl. DnexkTpoHbl. CTpoeHHE 3JE€KTPOHHBIX
2.2 obosoyek aromMoB nepBbiXx 20 xumuueckux 3neMeHTOB Ilepmommueckoit cuctemsr JI.M.

Menneneena

3aKOHOM€pHOCTI/I B HM3MCHCHHH CBOMCTB XHMHYCCKHUX 3JICMCHTOB IMEPBLIX TpéX nepnuoaos,

23 KaJius, KaJlb U (pazmyca aTOMOB, QJICKTPOOTPULIATCIIBHOCTH, MCTAJIMYCCKHUX n

. HEMCTAINIMYCCKUX CBOfICTB) n HUx COGI[I/IHGHI/Iﬁ B COOTBECTCTBHH C IIOJIOKCHHUEM JJICMCHTOB B
HepHOﬂquCKOﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

3 Crpoenue BeniecTa

31 Xumundeckas cBs3b. KoBaneHTHas (MOJsipHAs W HEMOMSPHAS) CBsI3b. DIIEKTPOOTPHUIIATETLHOCTh
XMMHYECKHX 31€MEHTOB. MloHHas cBsi3b. MeTanmnuyeckas CBSI3b

39 Tunsl KPUCTATIMYECKUX PEHIETOK gaTOMI-{aH, WOHHAA, MeTaHHH‘{eSKaH), 3aBHCHUMOCThH CBOWMCTB
BEIIECTBA OT THITA KPUCTALTNICCKON PEMETKY U BUIa XUMHUYCCKON CBS3H

4 Baxuelimme mnpencTaBUTEIM HEOPTaHWYECKUX BEMIECTB. HemeTaluibl W WX COCAMHCHHSL.

MerTansl U X COeTUHEHUS
Krnaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX COEIMHEHUN: OKCUIOB (coleo0pa3yrolue:

41 OCHOBHBIE, KHCIIOTHBIE, aM(oOTepHble) U HecoseoOpa3yloume; OCHOBaHUN (Emoun u
HEpPACTBOPUMBIE  OCHOBaHHS); KHCIOT (KUCIOpOACOAEepKamue U  OeCKUCIOpPOIHEIE,
OJIHOOCHOBHBIE U MHOT'OOCHOBHBIE); COJIel (CpEIHUX U KUCIBIX )

49 dusnueckue W XHMHUYECKHE CBOMCTBA MPOCTHIX BEMIECTB-HEMETAJUIOB: BOJOpOa, XJIOpa,
KHUCJIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs

43 Ou3nyecKkue U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIUTHUS, HATPUS, KaJHs,
MarHus ¥ KaJIbIUs, ATFOMUHHAS, Kelle3a. DICKTPOXUMHUCCKAN PsiT HANIPSDKEHUH METallIIOB

44 du3nyeckue 1 XUMUYECKUE CBOMCTBA BOJOPOIHBIX COSAMHEHHU HEMETAIIIOB: XJIOPOBOAOPO/IA,
CepOBOJIOPO/IA, aMMHUAKa

45 dusndeckne U XUMUYECKHE CBOMCTBa okcuaoB Hemetaswios: cepol (1V, V1), azora(ll, 1V, V),
dochopa(lll, V), yrnepona(ll, 1V), kpemuusi(1V). [Tonay4ueHne OKCHI0B HEMETAILJIOB

46 Xumundeckre cBoiictBa okcuaoB: meTawioB |A—IIIA rpymm, muaka, memu(ll) u xemnesa(ll, 11).
[TonydyeHnue okCHI0B METATIIOB

47 XUMUYECKUE CBOMCTBA OCHOBAaHUH M aM(OTEPHBIX THIPOKCHIIOB (HA MpUMEpe THAPOKCHUIOB

AJIFIOMHHMUA, KEJIC3Aa, I_[I/IHKa). HOJ'Iy‘-ICHI/IC OCHOBaHUI1 U aM(i)OTCpHBIX TUAPOKCHUIOB




OO6mue XUMHUYECKHE CBOWMCTBA KHCIOT: XJOPOBOJOPOJIHOM, CEPOBOJOPOIHOMN, CEPHHUCTOM,

4.8 cepHO#, a3oTHOH, (ochopHOll, KpeMHHEBOH, yrompbHOW. OcoOble XUMHYECKHE CBONCTBA
KOHILICHTPUPOBAHHOM CEpHOM M a30THOM KUCNOT. [loydyenne kucior
4.9 OO6mue XuMHYECKHE CBOMCTBA cpenHux cosie. [Tomyduenue coneit
410 [Tonyuenue, cobupanue, pacro3HaBaHue BOJOPOa, KUCIOPOAa, aMMHaKa, YIIEKUCIOro ra3a B
nabopaTtopuu
411 [Tonyyenne aMMuaka, CEpHOM M a30THOM KHCJIOT B HPOMBIIIIEHHOCTH. OOmme crnocoOb!
MOJIy4YEHHUs] METAJIJIOB
4.12 ['eneTnyeckas CBsI3b MEXKIYy KJIaCCAMH HEOPTaHUYECKUX COCTMHEHUM
5 XUMHYECKUE PEAKIIUU
Krnaccudpukanus XUMHUYECKUX PEAKIUN MO pPa3IuYHBIM TPU3HAKAM: [0 YUCITY H COCTaBY
5.1 YYacTBYIOUIMX B PEaKIMH BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, MO0 H3MEHEHHUIO CTeleHen
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB
52 TermnoBoil >PQeKT XUMHUYECKOH peakuud, TEPMOXUMHUYECKHE ypaBHEHHSA. DK30- U
SHAOTEPMHUUYECKUE PeaKIHK. TepMOXUMHUECKHUE YpPaBHEHUS
OKHCINTENEHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTeNH W BoccTaHoBuTenu. IIporeccs
5.3 OKHUCJICHUST W BOCCTAHOBJICHHSI. OJCKTPOHHBIA OallaHC OKUCIHTEILHOBOCCTAHOBHTEIHHOU
peakuuu
54 Teopus  2JNEKTPOIUTHYECKON  nucconmanuu. KaTHOHBI, aHUOHBL.  DJEKTPOJIUTHI U
' HeeKTpoNuThl. CUlbHBIC U cllabble 2NeKTPoIuThl. CTeneHb AUCCOIUAINH
55 PeaKI_II/IIfI. MOHHOTO OOMeHa. YcCIoBHS [POTEKAHHS peakiuii MOHHOrO OOMEHa, MOJHBIE U
COKpaIl€HHbIC MOHHBIC YPAaBHEHUS PEAKIIUA
6 XUMHS ¥ OKpYXKaromas cpeaa
BemectBa m maTtepuasibl B IOBCEIHEBHOW >KMU3HU 4YeJIOBEKAa. be3omacHoe HCIoiIb30BaHUE
6.1 BEIIECTB M XUMUYECKUX peakuui B naboparopuu u ObiTy. IlepBas momois Mpu XUMHUYECKUX
0’KOTaxX U OTPABJICHUSIX
XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH cpeabl (KUCIOTHBIC OXKAHW, 3arpsi3HEHHE IOYBBI,
6.2 BO3lyXa M BOAOEMOB), CHoOcoObl ero mpenoTBpamieHus [IpexenvHas momycTuMas
koHnentpanus Bemects (I1IIK). Poixs xuMun B pemeHnn 3K0JI0THIECKUX MpodieM. Y CHIIeHHe
MapHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIOSI
[Ipumenenue cepsl, a3oTa, pocdopa, yriaepoaa, KpeMHUsI M UX COCTUHEHUN B OBITY, MEIUIIMHE,
6.3 MIPOMBIIIJICHHOCTH U CENbCKOM X03siiicTBe. [IprMeHeHrne MeTanaoB U CIUIaBOB (CTallb, YYT'YH,
' TIOpaIFOMUHUN, OpoH3a) B OBITY U NPOMBIIUIEHHOCTH UX coequHeHui. [lonsTHe o xoppo3un
METaJIJIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT KOPPO3UU
6.4 [IpupoaHble UCTOYHHKHU YTIEBOJOPOAOB (yroiib, MPUPOAHBINA Ta3, HEPTh), MPOAYKTHI HX
nepepaboTku (OEH3UH), X POJIb B OBITY ¥ IPOMBILIUIEHHOCTH
[lepBoHavabHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCAUMHEHHUSAX yriepoja (MeTaH,
6.5 9TaH, ITWJIECH, AlleTHJIEH, STAaHOJ, TJHIEPUH, YKCycHas kucnora). lloHsTne o Ouomornyecku
BaXHBIX BEIIECTBAX: XKHUPAX, OCTIKAX, YIIIEBOIAX — M UX POJIM B )KU3HU YEIOBEKa
7 Pacuérsr:
7.1 1o GpopmysamM XUMUYECKUX COEAMHEHUN
7.2 Macchl (MacCoBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKUM YPAaBHEHUSIM




KpuTtepun onieHMBaHUA U HOPMBI OLIEHOK 00YYAIOIIMXCS 110 XMMHHU
OtMmeTKka «S».
OTBET IOJIHBIA U IPABUIIbHBIA Ha OCHOBAHUH U3YYEHHBIX TEOPUIL;
MaTepuall U3JI05KEH B OMIPEICIICHHOM JIOTHYECKOM MOCIeI0BATEIbHOCTH
OTBET CaMOCTOSITEIbHBIMH.
OTBet «4»:
OTBET MOJIHBIN U NMPaBWIbHBINA HA CHOBAHUU W3YUYE€HHBIX TEOPHUIA;
MaTtepuasl U3J0KEH B OMPEACICHHON JIOTMYECKOM MOCIeN0BaTEIbHOCTH, IIPU 3TOM JIONYIIEHBI IBE-TPU
HECYIIIECTBEHHBIC OITMOKHU, UCITPABICHHBIC 110 TPECOOBAHUIO YUUTEIS.
Otmerka «3»:
OTBET TMOJHBIN, HO IPU 3TOM JIOIYIICHA CYIIECTBEHHA OIIMOKA WJIM OTBET HETIOTHBIN, HECBS3HBIMA.
OTMmeTKa «2».
-IpU OTBETE OOHAPY)KEHO HEMOHMMAaHHE YYaIllMMCS OCHOBHOI'O COJIEpXKaHUs y4eOHOTO MaTepualia HWIIN
JIOTYIIIEHBI CYIIECTBEHHBIC OIMOKH, KOTOPHIC YJAIIUHCS HE MOXKET UCHPABUTh NMPHU HABOMSAIIUX BOIPOCAX
YUYUTENS UM OTCYTCTBUE OTBETA.
QOuenka IKcnepumMenmaibHbIX YMEHUu (1a00pamopHble U NPAKMUYeCcKue 3a0anus)
OreHKa CTaBUTCSl HA OCHOBAHUM HAOJIOICHUS 32 YUAIIUMKCS U TUCBMEHHOTO OTYETa 3a paboTy.
Ot1MmeTKa «S»:
-paboTa BBITIOJIHEHA TTOJIHOCTHIO U TTPaBUIILHO, CACIIaHbI IPABUIILHBIC HAOJIIOICHHS U BHIBOJIBI;
- OKCIIEPUMEHT OCYIIECTBIICH IO IJIaHy C Y4eTOM TeXHUKHU 0€30MacHOCTH U MpaBul paboThI C
BelIeCTBaMH HOOOPYIOBaHHEM;
-TIPOSIBJIEHBI OPTAHU3ALUOHHO - TPYJOBBIC YMEHUS, TTOICPKUBAIOTCS YMCTOTA pabouero Mecra u
MOPATOK(HA CTOJIE, 9KOHOMHO HUCIOJB3YIOTCSI PEaKTHBBI).
OTMeTKa «4».
-paboTa BBIMOJTHEHA MPABUIIBHO, C/ICTIaHbl IPABIILHBIC HAOIIOJACHUS U BBIBOJIBI, HO TIPU ATOM IKCIIEPHMEHT
MPOBEJEH HE TOJHOCTHIO WM JONYIIEHBl HECYIIECTBEHHbIE OINMOKM B paboTe C BelIeCTBAMU U
000py/I0BaHUEM.
OtMeTKa «3»:
-paboTa BHITIOJHEHA MPAaBUIBLHO HE MEHEe YeM HAIlOJIOBUHY WM JOMyIIeHa CYHIECTBEHHAasl OIIMOKa B XOJe
SKCIIEPUMEHTa B OOBSCHEHUH, B 0QOpMIIEHUH PabOThl, B COOJIIOJIEHUN MPaBUJI TEXHUKU OE30MACHOCTH Ha
paboTe ¢ BelecTBaMu U 000pYyJ0BaHUEM, KOTOpasi UCIIPABISETCS MO TPEOOBAHHUIO YUUTEIIS.
OTtmeTrka «2»:
-ONyLIeHbl OoJjiee JBYX CYIIECTBEHHBIX OUIMOOK B XOJE: 3KCIEPHMEHTa, B OOBSACHEHUHU, B O(OPMIICHUU
paboThl, B COONIOJACHUM TMPaBWUJI TEXHUKU O€30MAacHOCTH MpH paboTe C BElIeCTBAMU U OO0OpYIOBAaHHUEM,
KOTOPBIC YUaITUUCA HE MOXKET UCTIPABUTH JaXKe 10 TPEOOBAHUIO YUUTEIS;
-paboTa He BBIMIOJIHEHA, Y YYalIerocsi OTCYTCTBYET SKCIIEPUMEHTANIbHBIE YMEHUSI.
Quenka ywenui pewiams pacuemusle 3a0aqu
OtmeTka «5»:
-B JIOTHYECKOM PACCyKIACHUH U PEUICHUH HET OMUOOK, 3a/1aya pellieHa palioHaIbHBIM CIIOCO00M;
Otmerka «d»:
-B JIOTUYECKOM PACCYXJICHUH U PEUICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3a/a4a pelieHa
HEpaIrMOHAIBHBIMCIIOCOOOM, WJIH JIOMYIIEHO HEe 0oJiee ABYX HEeCYIIECTBEHHBIX OIIMOOK.
Otmerka «3»:
-B JIOTHYECKOM PAaCCYXJIEHUH HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIEeHA CYIIEeCTBEHHAsl OIIMOKa B
MaTeMaTUYeCKUX pacyeTax.
OtmeTka «2»:
-MIMEETCS CYIIECTBEHHBIE OITUOKHY B JIOTHYECKOM PACCYKJICHUU U B PEIICHUH.
-OTCYTCTBUE OTBETA HA 3aJIlaHUE.
Quenka nucb MeHHbIX KOHIPOIbHbIX PAdont
OtmeTka «5»:
-3aJJaHUs BBITIOJIHEHBI MIOJTHOCTHIO M TTPaBUIILHO, BO3MOKHA HECYIIIECTBEHHAS OINOKA.



OTMeTKka «4»:
-3aJJaHUs BHITIOJIHEHBI HE TIOJTHOCTHIO WIIH JIOMYIIIEHO HEe 00Jiee IBYX HECYIECTBEHHBIX OIIHOOK.
OTMeTKka «3»:

-paboTa BBINOJIHEHA HE MEHEE YeM HaIlOJIOBUHY, JAOMYIEHA OJJHA CYIIECTBEHHAs OIIMOKA U IPU 3TOM
JIBE-TPUHECYIECTBEHHBIC.
OTmeTKa «2»:
-paboTa BBINIOJTHEHA MEHBIIIE YeM HANIOJOBUHY HUJIH COAEPIKUT HECKOJIBKO CYIIIECTBEHHBIX OIIHNOOK.
-paboTa He BBINOJIHEHA.
[Tpu orieHKe BHIMOTHEHHS MTUCbMEHHOW KOHTPOJIBHOU PaboThl HEOOXOAMMO YUHTHIBATH TPEOOBAHHUS
eauHoro opdorpaduueckoro pexxuma.
Quenka mecmogovlx padom
OtmMmetka «5» craButhes mpu BeinosHeHnu 90%-100%
Otmetka «4» ctaBuThes pu BeimosHeHnu 70%- 89%
Otmetka «3» ctaBuThes rpu BeimosHeHn:n 50%- 69% OTtmeTka «2» cTaBUTHCS NP BbIoJHeHUH MeHee 49%
Quenka pedhepama
Pedepar orierrBacTCs 10 CIIETYIOIIAM KPUTEPHSIM:
* coOmroicHue TpeOOBaHUH K €ro 0(OPMIICHHIO;
* HEOOXOIMMOCTh U JIOCTATOYHOCTH ISl PACKPBITHUS TEMBI IIPUBEICHHON B TeKcTe pedepara nHPOpMAIIHH;
* yMeHHE 00y4JaroIerocsi CRB000IHO U3JIaraTh OCHOBHBIC UJICH, OTPAKCHHEIE B pedepare;
* CIIOCOOHOCTh OOYYAIOUIErocsi MOHATh CYTh 3aJaBA€MbIX YYHTENIEM BOIPOCOB U CPOPMYIHUPOBATH
TOYHBIC OTBETHI HA HUX.



OneHo4YHBIC MATEPHAJIBI

Paspaborannsie yunrenem KMMBel sBIsIOTCS YacThio paboyeil mporpamMmel, HO B pabouyio mporpammy He
BCTaBJIAIOTCS, HAXOATCA y YUUTENA-TIPEAMETHUKA B OYMa)KHOM U 3JIEKTPOHHOM BHUJIE U Y 3aMECTUTENS
aupekTopa no YBP B 35IeKTpOHHOM BHUAE U UCIIOIB3YIOTCS YUUTEIIEM C LIEJIbIO IPOBEPKU YCBOEHHUS MaTepurara.



®opmbl yuéTa padodeii mporpaMMbl BOCIIUTAHMA B pado4eil mporpaMMe 1o XuMHu

Pabouas nporpamma Bocriutanus B MBOY «Crenanenckas COILD» peanu3yercst B TOM 4YUCIe U 4epe3
UCIOJIb30BAHUE BOCHUTATENBHOIO MOTEHLMAA YPOKOB XMMHUHU. DTa paboTa OCYLIECTBISAETCS B CIEAYHOIIUX
dbopmax:

« IloOyxnenne obyuaromuxcsi COOII0IaTh HA YPOKE OOLICTIPUHSATHIE HOPMBI TOBEICHHUS, TPABUIIA OOIECHHS
Co crapmuMu (TIeIarorndecKMMH pa0OTHUKAMH) W CBEPCTHHKAMH (OOYYaroNIMMKCS), MPHHIMIBI y4eOHOU
JMCIUIUTMHBI 1 CaMOOPTaHU3aINH.

— [TpuBneyenne BHUMaHHs OOy4arOIIUXCS K LIEHHOCTHOMY AacCIEKTy M3y4aeMbIX Ha YpOKax IpPEeIMETOB,
ABJICHUH, COOBITHI Yepe3: JEMOHCTpPAalMI0 OOy4YaromUMCS IPUMEPOB OTBETCTBEHHOTO, TI'PaXKIaHCKOTO
MIOBE/ICHUSI, TIPOSIBJICHUS YEJIOBEKOIIOOHS M JOOPOCEPACYHOCTH

— o0paileHre BHUMaHMsS Ha HPABCTBEHHbBIE ACIEKThl HAYYHBIX OTKPHITUH, KOTOpPbIE M3Y4HalOTCS B JIAHHBIH
MOMEHT Ha YpOKE; Ha SPKHUX JesTeNeil KyJabTyphl, YUEHBIX, OJIUTUKOB, CBA3aHHBIX C M3y4aeMbIMU B JIaHHBIH
MOMEHT Te€MaMH, Ha TOT BKJaJ, KOTOpPbI OHM BHECIM B pa3BUTHE HAIlIEH CTpaHbl U MHpa, HA JIOCTOWHBIE
NOJpaKaHHs IPUMEPHI X JKU3HH, HA MOTHBBI UX MTOCTYIIKOB;

— UCIIOJIb30BAaHUE HA YpOKax MH(OpMAIMHU, 3aTParuBaroLlel Ba)KHbIE COLIMAIbHbIE, HDABCTBEHHBIE, 3TUUECKHE
BOIIPOCHI

+ Hcnonbp3oBaHne BOCIIUTATENIBHBIX BO3MOXKHOCTEH coiepkaHus ydyeOHOro npeamera Juis GoOpMUPOBAHUS Y
00YyYaroOIMXCSd POCCHHCKUX TPAAUIMOHHBIX TyXOBHO-HPABCTBEHHBIX M COLMOKYIBTYPHBIX IICHHOCTEH dYepes
110J100p COOTBETCTBYIOIIMX TEKCTOB JUI YTE€HMS, 3a/1a4 JJIs peLLeHNUs], TPOOJIEMHBIX CUTYyalui U1 00CYXKJICHUS B
KJIacc.

. HWuunuupoBanue oO0CYXKIeHMH, BBICKa3bIBAHUNA CBOET0 MHEHHS, BBIPAOOTKH CBOETr0 JMYHOCTHOTO
OTHOIICHUSI K U3y4aeMbIM COOBITUSIM, SIBIICHHSM, JIUIIAM.

e BxiroueHue B ypoK UIPOBBIX MPOLENYP, KOTOPbIE IOMOIaOT MOAJAEP)KaTh MOTUBALMIO 00YYAIOLIUXCS K
MOJYYEHUIO 3HAHWH, HANAKWBAHUIO IMO3UTUBHBIX MEXIJIMYHOCTHBIX OTHOIICHWH B KJIAcce, ITOMOTAIOT
YCTaHOBJICHHIO JOOpOXKeIaTeIbHON aTMoc(ephl BO BpeMs YpoKa.

o [lpumeHeHne Ha ypoKe MHTEPAKTHUBHBIX (OPM PabOTHI, CTUMYIUPYIOIINX TO3HABATEIFHYIO MOTHBAIIUIO
00yYaroIInXCA.

o [lpumeHeHne TpynmoBoW pabOThl WM pabOTHI B Mapax, KOTOPHIE CIIOCOOCTBYIOT Pa3BUTHIO HAaBBIKOB
KOMaH/IHOW paboThI U B3aUMOJICHCTBHUIO C APYTUMH 00yUYarOIIUMHUCS.

e BriOop u mcnonb3oBaHWE Ha YpOKAaxX METOIOB, METOIMUK, TEXHOJOTHH, OKA3bIBAIONINX BOCIUTATEILHOE
BO3/IeliCTBHE HA IMYHOCTh B COOTBETCTBHHM C BOCTIUTATEIbHBIM HJI€ATI0M, LEIbIO U 33/1a4aMH BOCTIUTAHUSI.

e  VHunmupoBaHue W MOIIEP)KKA UCCIIEIOBATEIHCKON JEATEIHPHOCTH MIKOJIFHUKOB B (OpME OpraHHU3aIlUuH
IPYNIOBBIX W HWHAWBUAYAJbHBIX HCCIEIOBAaHUM (MUHH-UCCIECOBAaHMI), BKIIOUEHHE B YPOK pa3IMUHBIX
UCCIIEIOBATENIbCKUX 3aJaHUid M 334ad), YTO JIaeT BO3MOXKHOCTh OOydarouMMmcs HpuoOpecTH HaBBIKU
CaMOCTOSITENIFHOTO PELICHUS] TEOPETUYECKOM Mpo0IIeMbl, TeHepHUpOBaHUs U 0hopMIIeHHs] COOCTBEHHBIX THUIIOTES,
YBKHUTEIBHOTO OTHOIICHHS K YY)KHUM HJIESM, ITYOJMYHOTO BBICTYIJICHHUS, apTYMEHTHPOBAHUS U OTCTAHMBAHUS
CBOEH TOUYKH 3pEeHHSI.

e VYCTaHOBICHHE YBAKUTEIBHBIX, OBEPUTEIHHBIX, HE(POPMATBHBIX OTHONICHUH MEXIy YYHTEIeM W
YYEHHUKaMH, CO3/[aHUE Ha YPOKaX SMOIMOHAIbHO-KOM(pOPTHON CpeIbl.
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