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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMHH Ha YPOBHE OCHOBHOTI'O 00111€eT0 00pa3oBaHusl COCTaBJICHA Ha
OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTeIbHON MPOTrpaMMBI
OCHOBHOTO 00111eT0 00pazoBanus, npeacTaBieHHbXx B PI'OC OO0, a Takke Ha OCHOBE
benepanpHON pabouei MPorpaMMbl BOCIIUTAHUSA U C YIETOM KOHIIEIIMH MPENOIaBaHuUs
yuebHOro mpenMera «XuMmus» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoit
denepanum.

[Iporpamma o xumMuu JaET MpeICTaBICHUE O 1EsIX, 00IIel cTpaTeruu 00y4eHus,
BOCIUTAaHUA W  Pa3BUTHS OOYdYaIOIIMXCS CPEACTBAMH  y4yeOHOro  MpeaMmeTa,
yCTaHaBIMBAaeT  O0f3aTelIbHOE  MPEAMETHOE  COJEpKaHWe,  IpeaycMaTpUBacT
paclpeneneHue ero Mo KijaccaM M CTPYKTYpUpPOBAaHME IO pasieiiaM U TeMaMm
[IpOTpaMMbl 10  XMMHH, ONPEACISICT  KOJIWYECTBEHHBIE UM KAa4EeCTBEHHbIC
XapaKTEpUCTHUKHU COAEPKaHUs, PEKOMEHAYEMYIO ITOCIEA0BATEIBHOCTD U3YYEHUS XUMUU
C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKK y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEN 00YyYarolUXCs, ONPEIEsieT BO3ZMOXHOCTH MpeaMeTa s
peann3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTelIbHON
IporpaMMbl Ha YPOBHE OCHOBHOrO OOHIEro 00pa3oBaHus, a Takxke TpeOOBaHHM K
pe3ynbTaTaM OOy4YeHHs XUMUU Ha YPOBHE II€JIe W3y4YeHUs MpeAMeTa U OCHOBHBIX
BUJIOB YYEOHO-TI03HABATEIILHON JIESITEIBHOCTH 00Y4YaloIIerocs 0 OCBOEHUIO y4eOHOTO
COJIEp/KaHMUS.

3HaHWE XHUMHU CIIY>)KUT OCHOBOM It  (pOPMHpPOBAHUS  MHPOBO33PECHHUS
oOyuJarolerocsi, ero NpeJCTaBICHU O MAaTepUAIbHOM €IUHCTBE MUpPA, BAXXHYIO POJIb
UrparoT (HopMuUpyeMble XUMUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIX SJHEPTUU U 00
ABOJIIOLIMU BEUIECTB B MPHUPOJIE, O MYTIX PELICHUS TNI00AIbHBIX MPOOJIEM YCTOHYMBOTO
Pa3BUTHUSL 4YEJIOBEYECTBA — CBIPHEBOW, IHEPrE€TUUECKOM, MUIIEBOW U 3KOJIOTHMYECKOU
0€30MacHOCTH, TPOOJIEM 3IPABOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaM3alli BO3MOXKHOCTEN ISl caMOpa3BUTHS U (HOPMHUPOBAHUS
KYJbTYpbI JIMYHOCTH, €€ 0011el U (YHKIUOHATBHOW IPAMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUPOBAHME MBIIUICHUS U TBOPYECKHX CIOCOOHOCTEM
oOydaroluxcsi,  HaBBIKOB KX  CaMOCTOSITEIbHOM  y4eOHOM  JesTeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HUCCJIEAOBATENIbCKUX YMEHHM, HEoOXOJUMbIX KaKk B
MOBCETHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESITEIbHOCTH;

3HAKOMUT €O CHEHU(PUKOW HAYYHOTO MBIIUICHHS, 3aKIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IUIsiAa Ha €AUHCTBO IIPUPOJABI M YEJIOBEKA, SBISETCA OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYarOIINXCS;

CrocoOCTBYeT (OPMUPOBAHUIO I[IEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSM, K OPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B JKOJOTMYECKOE
oOpa3zoBaHHe 00yJaIOMUXCS.



JlanHble HampaBi€HHMsT B OOyYEHMM XUMHM OO€CIedYMBarOTCs creuuduKon
coJiepKaHUsl y4eOHOT0 IPEIMETA, KOTOPBIM SIBJIAECTCS MEeIarornyecky aaTHPOBaHHBIM
OTpakeHHeM 0a30BOW HAYKH XMMHUU Ha ONPEEIEHHOM 3Tare € pa3BUTHA.

Kypc xumuu Ha ypOoBHE OCHOBHOTO 0OILIEro oOpa3oBaHMs OpPUEHTUPOBAH Ha
OCBOEHHE OOYyYaIOLIUMUCS CHUCTEMbl II€PBOHAYAJIBHBIX IOHATUA XUMHH, OCHOB
HEOPraHWYECKOM XUMHUU U HEKOTOPBIX OTAEJbHBIX 3HAYUMBIX MOHATHUN OpPraHUYECKOu
XUMUH.

CrtpykTypa coiepaHUsi TpOrpaMMbl MO XUMHH C(HOPMUPOBaHA Ha OCHOBE
CUCTEMHOro noaxona K e€ wusydeHuro. ConepikaHue CKJIaAbIBACTCS W3 CUCTEMBI
HNOHATUM O XMMHMYECKOM 3JIEMEHTE M BEIIECTBE U CHUCTEMBI IOHATHUH O XMMHYECKOU
peakuuu. O0e 3TM  CHCTEMBl CTPYKTYPHO OpPraHM30BaHbl MO  IPHHLMILY
MOCJIEIOBATEILHOIO pa3BUTUSL 3HAHMM HAa OCHOBE TEOPETHUYECKUX MPEACTABICHUIN
Pa3HOIO YpOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepnoguyeckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHUMMH;

— YUYEHUsS O CTPOECHUHU aTOMa U XUMHUYECKOM CBA3H;

— IPEJICTABICHUI 00 3IEKTPOJUTUYECKON TUCCOLMALIMU BEIIECTB B paCTBOPaXx.

Teopernyeckre 3HaHUS pacCMATPUBAIOTCS HA OCHOBE AMIIMPHUYECKHU MOTYyUYECHHBIX
U OCMBICICHHBIX (DAKTOB, Ppa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO YPOBHS K
JAPYTroMy, BBINOJHAA (PYHKIMU OOBSICHEHUS U NMPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MOKHOCTEH MPaKTUUYECKOr0 MPUMEHEHHMSI U MOJTYyYEHUS N3YyYaeMbIX BEILIECTB.

OcBoeHue mporpamMMsbl MO0 XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABIICHUS
O XUMHMYECKOW COCTAaBJISIIOIIEH HAyYHOM KapTUHBI MHUpPa B JIOTHUKE €€ CUCTEMHOM
IIPUPOABI, IEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO M METOJAaM IO3HAHUS B
Hayke. M3ydeHne XUMHUHU MPOUCXOAUT C MPUBIICYEHUEM 3HAHUN U3 PaHEE M3YYECHHBIX
yueOHbIX npeameToB: «Okpyxkawomuid Mupy», «buonorus. 5—7 knacce» u «Duszuka. 7
KJIacC».

[Ipu m3ydeHUN XUMHUHM MPOUCXOAUT (POPMUPOBAHUE 3HAHUM OCHOB XHUMHYECKOU
HAayKH Kak oOJacTM COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHUYECKOW JEeSTEIbHOCTH
YelloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajaya y4yeOHOro
MpeAMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMBl XMMHUYECKUX 3HAHMM — BaKHEHIIMX
(akTOB, MOHATHI, 3aKOHOB U TEOPETHUUYECKUX MOJOKEHHUM, OCTYMHBIX O0000IIEeHUN
MHUPOBO33PEHYECKOT0 XapaKTepa, A3blka HAyKH, B MPHOOIIEHNH K HAYYHBIM METOAAM
MO3HAHUS TPU H3YYCHHM BEIIECTB U XUMHUYECKHX peakuuid, B (HOpPMUPOBAHUU HU
Pa3BUTHHM TO3HABATENbHBIX YMEHMA M UX NPUMEHEHUH B y4eOHO-IO3HABATEJIbHOW WU
y4eOHO-UCCIIEOBATEIbCKON  JESATENIbHOCTH,  OCBOEHMM  HIpaBWJ  0€301acHOro
oOpallieHus C BeIeCTBaMU B IOBCETHEBHOM JKU3HHU.

[Ipy u3yyeHMM XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS Ba)KHOE
3HaYeHHe MPUOOPENn TaKue IeNd, KakK:



— (¢opMHpOBaHME WHTEIUICKTyaIbHO PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0oOOpa30BaHMUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY TMPUHITHIO pEIICHUH,
CITIOCOOHOM aIaNTUPOBATHCS K OBICTPO MEHSIOITUMCS YCIOBUSM JKU3HH,

— HaIpaBJIEHHOCTh 00YYEHHUsI Ha CUCTeMaTHYECKOe MPUOOIIeHHE 00yJaronuxcs K
CaMOCTOSITeJIbHOM T103HABAaTEJIbHOW JEATEIbHOCTH, HAayYHBIM MeETOJaM I103HaHUs,
(GhopMUPYIONTUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

— oOecreueHue YCIOBHUM, CIOCOOCTBYIOIIUX IPHOOPETCHUIO OO0yJarONTUMHUCS
OTIbITa PA3HOOOPA3HON JEATEIBPHOCTH, TO3HAHKUS U CAMOIIO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMIMETEHIINI), WMEIONINX YHUBEPCATHHOE 3HAYCHHE IS Pa3IUIHBIX
BHJIOB JCATEIHHOCTH;

—  ¢opmupoBanue oOmed  GYHKIMOHATBHOM U €CTeCTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHCJIC YMEHHH OOBSICHATH W OIICHUBATH SIBJICHHUS OKPY>KAIOIIETO
MHpa, UCTIOJIb3Yys 3HAHUS ¥ OIIBIT, TMOJYICHHBIC MMPU W3YUCHUU XUMUHU, TPUMEHSITh UX
P pelIeHUu POOJIeM B TOBCEHEBHOM KU3HU U TPYIOBOH JCSITEIBHOCTH;

— ¢QopMupoBaHue y 0OyJarONIUXCsl TYMAaHUCTHYECKUX OTHOIICHWM, TTOHMMaHUS
IIEHHOCTH XUMHWYECKUX 3HAHWH JUIsI BBIPAOOTKHA DSKOJOTHYECKH IIeJIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JEATEIHHOCTU B LIENIAX COXPAHEHUSI CBOETO 3JI0POBbS U
OKPY’KarOIIEH IPUPOTHOUN CPEIIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHUS OOIIEUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HANPABICHHOCTH JAJIbHEHUIIIET0 00yUYeHU .

OO6miee 4ncI0 9acoB, OTBEAEHHBIX ISl M3yYEHUS XUMUW Ha YPOBHE OCHOBHOTO
oO1iero oOpazoBanus, cocrapisieT 136 yacoB: B 8 kiiacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 knacce — 68 yacoB (2 yaca B HEJIETIO).



COIEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHauyabHbIE XUMHYECKUE OHATHSA

[Ipenmer xumuu. Posib XMMUK B )KU3HU YEIOBEKA. XUMUS B CUCTEME HaykK. Tena u
BelecTBa. OU3nyYecKrue CBOMCTBA BEIIECTB. ArperaTtHoe cocTosiHue BemecTB. [lonsTue
0 MeToAax IMO3HaHHS B XWMMHU. YucTele BemecTBa M cMmecH. CrnocoObl pa3aeneHus
CMECEH.

ATOMBI ¥ MOJIEKYJIbI. XUMUYECKHE 7IeMeHThl. CHMBOJIBI XUMUYECKHUX JIEMEHTOB.
[IpocTble U ClIOXKHBIE BEelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckass ¢opmysia. BaleHTHOCTh aTOMOB XHMHYECKUX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHAas aToMHas Macca. OTHOCUTENIbHas
MOJIEKYJISIpHas Macca. MaccoBas 107151 XUMHUYECKOT0 3JIEMEHTA B COEUHEHHUH.

KomnuectBo BemiectBa. Monb. MonsipHass Macca. B3auMoCBs3b KOJIMYECTBA,
MacChl U YUCJIA CTPYKTYPHBIX €AUHUII BemecTBa. Pacu€Trl nmo hopMynam XMMUYECKUX
COCTMHEHU.

Ou3N4ecKue U XUMHUYECKUE SIBIICHUS. XUMHYECKas peakiuss U €€ MNpHU3HaKU.
3aKOH COXpaHEHUS MAaCChl BEIIECTB. XUMHUYecKHe ypaBHeHus. Kraccudukarms
XUMUYECKUX PEaKIUi (COeTMHEHHUS, pa3JI0KEHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW TMOCYyAOW, MpaBuiaMud pabOThl B Ja0OpATOPUU H
npuémMamMu oOpalieHusi ¢ J1abopaTopHBIM OOOpPYJAOBaHUEM, H3yYEHHWE M OINHUCAHUE
(U3UYECKUX CBOWCTB 0Opa3IlOB HEOPTAaHUYECKHX BEIECTB, HaOMIOIeHUE (DU3UUECKUX
(maBleHME BOCKa, TasHWE JIbJla, pPACTHpAaHHWE caxapa B CTYIKE, KUIEHUE U
KOHJICHCAIlMsl BOJbI) W XHUMHUYECKHX (TOpEHHE CBEUM, NPOKAJTUMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KUCJIOTOM) SIBIICHWH, HAONIOACHUE U ONMUCAHUE
MPU3HAKOB MPOTEKAHUSI XMMHUYECKUX PEeakiuid (pa3yiokKeHue caxapa, B3auMOJICUCTBHUE
CEpPHOW KHCIOTHI C XJOpHUIOM Oapusi, pasnoxkenue Tuapokcuaa menu (ll) mpu
HarpeBaHUM, B3aUMOJICHCTBUE kele3a ¢ pacTBopoM coiiu Menu (1), uzydenue crnocobon
pasliesieHusT CMeceil: ¢ TOMONIbI0 MarHurta, (QUIbTPOBAaHUE, BbIIAPUBAHUE,
TUCTHIUTALINS, XpoMaTorpadusi, IpoBeIeHNe OYUCTKHA MOBAPEHHON COJIM, HAOIIOICHUE
U OMHCAHUE PE3yJIbTATOB MPOBEACHUS OIbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS
MAaccChl, CO3/IaHUE MOJEJIeH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Ba:xHeiinmue npeacTaBuTe I HEOPraHUYECKUX BellECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopon — snemMeHT U mpoctoe
BemecTBo. Haxoxaenue kucioposa B nmpupoje, Gu3ndeckue U XMMUIECKHE CBOMCTBA
(peakmuu  ropenwus). Oxcuapl. [lpumenenue xuciaopoma. CmocoObl TMOYYCHUS
KHUCIIOpoa B 1ab0paTopuu U MPOMBIILIEHHOCTH. KpyroBopoT KHCIIOpoJa B MPUPO/IE.
O30H — anoTponHas MoAU(PUKALIUS KUCIOPOIa.



TernoBoi 3¢dHeKT XMMUYECKON peakliui, TEPMOXUMUYECKUE YPABHEHUS, K30~ U
SHAOTEPMUYECKHUE PEaKLMK. TOIUIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3AyXa, YCUIICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — snmeMmeHT M mpocTtoe BemecTBo. HaxoxJeHune BogopoAa B HPHUPOJE,
¢bu3nUecKkue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI nmoiaydeHus. Kuciorel u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTel N0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBOMCTBA BOoAbl. Bonma kak pactBopurens. PactBopsl. Hacklmennsie u
HEHACBILIEHHBIE pacTBOPbI. PacCTBOpUMOCTH BelecTB B BoJe. MaccoBasi 107151 BEIIECTBA
B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbL. OCHOBaHMS. PoJjib pacCTBOPOB B MPUPOJE U B
KU3HU YenoBeka. KpyroBopoT BoApl B pupoae. 3arpsA3HeHne NpUpOAHBIX Boa. OXxpaHa
Y OYKMCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranuueckux coeauHeHuit. Oxcunpl.  Knaccudukamms
OKCH/JIOB: coJjieoOpasyroiiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) U
HecosieoOpasyromue. Homenknarypa okcuaoB. @u3nyeckue U XMMHUYECKHE CBOMCTBA
okcuaoB. [lomydeHrne OKCHIOB.

OcHoBanus. Knaccuukanusi OCHOBaHMI: MENOYM U HEPACTBOPUMBIE OCHOBAHMUSI.
Homenknarypa ocHoBaHuil. @Pu3nMyeckue M XHUMHUYECKUME CBOWCTBA OCHOBAHUM.
[Tosrydenre ocCHOBaHMM.

Kucnotel. Knaccudukamus xucinor. Homenknatypa kucior. dusmyeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. P aktuBHocTn MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coseil. PuU3MYeCKMEe U XUMHUYECKUE CBOWCTBA COJIEH.
[Tomydyenue couei.

['eneTnyeckast CBA3b MEXAY KJIACCAMU HEOPTraHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIIPEACIICHUE COJEpKaHUsl KHUCJIOpPOJa B BO3JAyXe, IOJIyYCHHE,
coOupaHue, pacro3HaBaHWE W W3Y4YEHHWE CBOWCTB KHUCJIOPOJA, HAOIIOACHUE
B3aMMO/JICHCTBUSI BEUIECTB C KUCIOPOJOM U YCJIOBHSI BO3HUKHOBEHHSI U MPEKpaALICHUS
ropeHusi (Mokapa), o3HaKOMJIEHHE C oOpas3laMh OKCHIOB M OIKMCAaHUE WX CBOMCTB,
MoJlyuyeHue, coOupaHue, pacro3HaBaHWE M M3YYEHHUE CBOMCTB BOJOpojia (TOpeHHE),
B3aumojelcTBue Bojopoaa ¢ okcugom wmead (Il) (Bo3aMokHO HcCHOJIb30BaHHUE
BHUJICOMATEPHAIIOB), HAOJIOJeHHE OO0pa3IoB BEMIECTB KOJWYECTBOM |  MOIb,
UCCJIEIOBAaHUE OCOOEHHOCTEM pPacTBOPEHHUs BEUIECTB C PA3MYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOW JIOJIEM pPacTBOPEHHOTO
BELIECTBA, B3aMMOJICHCTBUE BOJAbI C METAJIaMU (HATPUEM M KajibIlMeM) (BO3MOYKHO
UCIIOJIb30BaHUE  BUJEOMATEPHANIOB), HCCIEAOBaHUE OOpa3lOB HEOPTaHUYECKUX
BEIIIECTB PA3JMYHBIX KJIACCOB, HAOJIOJEHHUE W3MEHEHHUS OKpPacKu HHAUKATOPOB B
pacTBopax KHCJIOT W Iejoder, u3ydeHue B3aumojerctBus okcuaa memu (1) c
pacTBOPOM CEPHOM KHUCIOTBI, KHUCJIOT C METaUlaM{, pPEakUuil HEUTpalu3alni,
MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHMWM, BBITECHEHHE OJIHOTO METaia JIPYTHM U3



pacTBOpa COJM, PELICHHE 3KCIIEPUMEHTAIBHBIX 3a7a4y Mo Teme «BaxHeline Kiaccel
HEOPraHUYECKUX COCTUHECHUIN.

IHepuoanueckuii 3akoH u Ilepuoanyeckass cucrema XUMHYECKHUX 3JI€MEHTOB
. N. MenneneeBa. Ctpoenne aToMoB. XUMHYeCKasi CBA3b. OKHMCJIUTEIBHO-
BOCCTAHOBHUTEJIbHbIC PeaKIIUN

ITepBbie MOMBITKU KJIACCU(UKAIIMA XUMHUUECKUX A1eMeHTOB. [loHsTHE O Tpymmax
CXOOHBIX JJIEMEHTOB (IUEJIOYHBIE M IIEJOYHO3EMEJIbHBIE METaJIbl, TaJOreHBI,
WHEPTHBIE ra3bl). DJIIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIE OKCUBI U TUAPOKCHIBI.

ITepuonnyeckuyt 3axoH. Ilepuonuueckas cucreMa xuMudeckux aneMeHToB Jl. U.
MenneneeBa. KopoTtkonepuonHas u anuHHonepuonHas ¢dopmbl [lepuonnueckoi
cucteMbl xumuueckux dnemeHtoB J[. WM. MenneneeBa. Ilepuonbl W TpyINIbL
PU3NYECKHUN CMBICII ITOPSIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX saep. M3oromel. Onexktponsl. CTpoeHue
AJIIEKTPOHHBIX 000J0YEK aTOMOB MepBBIX 20 XUMHYECKUX AeMeHTOB [lepuomnyeckoit
cucremol JI. WM. MenneneeBa. XapaKTEpUCTHKA XUMHUYECKOIO 3JJIEMEHTA IO €ro
nonoxenuto B [lepunoanueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTM HW3MEHEHMsS paJuyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEPUOIaM.

3nauenue Ilepuogmyeckoro 3akoHa u Ileproanueckoil CUCTEMBI XUMHUYECKHUX
DJIEMEHTOB I pa3BUTHS Haykun W npaktuku. JI. M. MenneneeB — yd€HbId H
rpa)KJaHVH.

Xumudeckass cBs3b. KoBanmeHTHass  (mojsipHass W HEMOJISIpHAsi)  CBSA3b.
DIIEKTPOOTPULATETBHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb okwucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEINIbHBIE peakiuu. [Iponecchbl
OKHCIICHHS] U BOCCTAHOBIICHUSI. OKHCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0Opa3IoB BEIIECTB METAJIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUIpPOKCHUAA LHMHKA C pPacTBOpaMHU KHCJIOT M IIEJIOYEH, TPOBEACHHUE OIBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPeakiivil (ropeHue,
peaKIuy pa3ioKeHUs, COSTUHEHUS ).

Mesicnpeomemmuoie cea3u

Peanuzanust MeXNOpeIMETHBIX CBsSI3ed TP HM3YYEHUH XUMUHM B 8§ Kjacce
OCYIIIECTBIISIETCSL Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX MOHSATHH,
TaK U MOHSATHM, SBJISIOIIMXCS CUCTEMHBIMU JJIs1 OTJICJIBHBIX MPEAMETOB €CTECTBEHHO--
Hay4YHOTO LMKJIA.

OOmre ecTecCTBEeHHO--Hay4YHbIE TOHATHA: Hay4HbId (DaKT, TUIOTE3a, TEeOopus,
3aKOH, aHAJIN3, CUHTE3, KIacCU(pUKalLs, TEPUOANIHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHNUE.

®u3uka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, HU30TOIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, OJJIEKTPUUECKUN 3apsii, BEIIECTBO, TelO, OO0bEM,



arperaTHOe COCTOSIHUE BEIIECTBA, ra3, (U3MYEeCKHUEe BEIUYHMHBI, €AUHUIBI U3MEPEHHUS,
KOCMOC, TUIAaHETHI, 3B€3/1b1, COHIIE.

buonorus: gporocunTes, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHbIE MOPOJIbI, IMOJE3HBIC
MCKOIA€MBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XUMHUYeCKas peakuus

Ilepnognueckunt 3akoH. Ilepuonnueckas cucrema xumuyeckux anemeHTos J[. U.
MenpneneeBa. CTpoeHUE aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHUN CBOWCTB XHUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KaJIHs, KAIbIUA U UX COCIUHEHUN B COOTBETCTBUH
C TIOJIOYKEHHEM JJIEMEHTOB B [leproanueckoi CUCTEME U CTPOEHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHIBI XUMHYECKOW CBA3W. THNBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKU U BUA
XUMHYECKOU CBA3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCA K pa3M4YHBIM KJACCAM  HEOPTAaHUYECKHUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKUX peakiuil MO pa3IuvHbIM MpU3HAKaM (10 YHCIY U
COCTaBY y4YacCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3((eKTy, M0 M3MEHEHUIO
CTENEHEH OKHUCJIEHHS] XWMHUYECKHX DJJIEMEHTOB, MO OOpaTUMOCTH, MO Y4YacTHUIO
KaTtaau3aTopa). JK30- U S3HIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsiTue o ckopoctn XxumHueckol peakuuu. [lonsiTue 00 00paTUMbIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusx. [lonsarue o karamuse. IloHsTHE O XUMHUYECKOM paBHOBeCcHMU. DaKTOPHI,
BIIMSIOIIME HA CKOPOCTb XHMMHUYECKOW pEaKIMM U TOJOXKEHUE XHUMHYECKOIO

paBHOBECHSL.
OKUCANTETLHO-BOCCTAHOBUTEBHBIE peaxkuuu, AJIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBnenue YpPaBHEHUU

OKHCJIMTEIIbHO--BOCCTAHOBUTEINIBHBIX ~ PEaKUU  C  HCHOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus SIEKTPONMTUYECKON AUCCOUMAIMUA. DJIEKTPOJUTHI W HEIICKTPOIUTHI.
Katnonsl, aHuOHBI. MexXaHW3M JUCCOLMAIMM BELIECTB C Pa3JIMYHBIMUA BHIAMU
XUMUYeCcKoi cBsizu. CteneHs aucconuanuu. CUIbHBIE U CJIa0bIe DJICKTPOJIUTHI.

Peakunu voHHOro oOMeHa. YCIOBHSI MPOTEKAaHUS peakIuii MOHHOTO OOMEHa,
MOJIHBIC U COKPAILIEHHBIE NOHHbIC YpaBHEHUS peakiuii. CBOKWCTBA KUCIOT, OCHOBAHUH U
coJiell B CBETE NPENCTaBICHUN 00 ANEKTPOIUTHYECKON nuccornuanuu. KayecTBeHHbIE
peakunu Ha UoHbL. [IoHsATHE O THapPOIU3E COJEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEIISIMUA KPUCTALUINYECKUX PELIETOK HEOPTaHUYECKUX BEILIECTB
— METaJIJIOB M HeMeTauioB (rpaduTta 1 ajamasa), CJI0KHBIX BEIIECTB (XJIOpUIa HATPHs),
HCCIIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOM pPEaKUuh OT BO3JIECUCTBUS



pazNUYHBIX (HAKTOPOB, HCCIEAOBAHUE SJIEKTPONPOBOJHOCTH PACTBOPOB BEUIECTB,
npolecca AUCCOIMAIMKA KUCIIOT, eI04Ye U coneil (BO3MOXKHO MCIOJIb30BAaHHE BHUJIEO
MaTEpUaJIOB), MPOBEACHUE OIMBITOB, MILTIOCTPUPYIOMIUX MPU3HAKU MPOTEKAHUS PEaKIIHiA
MOHHOro oOMeHa (0Opa3oBaHME Oca/ika, BbIACICHUE ra3a, 00pa3oBaHUE BO/JIbI), OIBITOB,
WUTIOCTPUPYIOMINX TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
peaKiuu Ppa3lioKEHUs, COCTUHEHHs), PACIIO3HABAHWE HEOPTaHUYECKUX BEIIECTB C
MOMOIIHIO KAYECTBEHHBIX PEaKIIMi Ha HOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTa/uibl 4 X coeJUHEHUS

OO6miass  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTHM  CTPOEHUSI  aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — rajJOoreHoB. XUMHUYECKHWE CBOMCTBA HA MpHUMEpE XJopa (B3aMMOICHCTBHE C
METaJulaMHM, HEeMeTalulaMy, IejgoyaMu). XjopoBoaopon. ComsiHag — KUCIOTA,
XUMHUYECKHUE CBOWCTBA, MOJy4YeHHE, puMeHeHue. JleificTBue XJopa U XJIOPOBOJIOPOAA
Ha OpraHu3M uejoBeKa. BakHelime XJI0puIbl U KX HAXOXKICHUE B IPUPOJIE.

O6miass xapakrepuctuka siemMeHTOB VIA-rpynmnel. OcoOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTepHbIe CTemeHu OkucieHusa. CrTpoeHue u (¢U3MUECKHUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJA M CEphbl. AJIOTPOMHBIE MOAUPUKALNN KUCIOpOaa U
cepbl. XuMHUECKHE CBOMCTBa cepbl. CepoBoAOpOi, CTpoeHHE, (U3HUECKUE U
XUMHUYECKHUe cBoicTBa. OKCHABI Cepbl KakK IMpPEeICTaBUTENIM KHCIOTHBIX OKCHJIOB.
Cepnas kucnota, pu3nueckue M XUMHUUYECKUE CBOMCTBa (0OIIME Kak MpeacTaBUTENs
KJlacca KUCIOT u creuuduyeckue). XUMHUUYECKHE pEaKIHH, JeKallie B OCHOBE
MPOMBIIUIEHHOTO0 CcrHoco0a TOJIy4eHUs cepHOM Kucnotbl. [lpuMeHeHue cepHOM
kucioTel. ColM CepHOM KHUCIOTHI, KayeCTBEHHAs peakius Ha Cylbdar-uoH.
Haxoxnenune ceppl €€ coeAMHEHWW B TmpUpoae. XUMHUYECKOE 3arpsi3HCHUE
OKpY>KaroIel cpeibl COTMHEHUSIMU Cepbl (KUCIOTHBIC TOK/IH, 3arPSA3HEHNE BO3IyXa U
BOJIOEMOB), CITOCOOBI €r0 MPEI0TBPAIIICHUS.

OO6mrast xapaktepucTuka 23yeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHCIEHUs. A30T, paclpocTpaHEHHE B MPHUPOJE,
¢uznueckue U XxuMudeckue cBoiicTBa. KpyroBopoT azora B mpupoje. AMMHAK, €ro
bu3nuecKkne U XMMHYECKHE CBOMCTBA, MONy4YeHHE U npuMeHeHne. Coiau aMMOHUS, X
bu3nyuecKkue U XUMUYECKHE CBOWMCTBa, MpuMeHeHne. KauecTBeHHas peakiiys Ha HOHBI
aMMOHHA. A30THasi KHUCIIOTa, €€ MoyyueHue, (PU3Mueckue U XUMHUYECKHE CBOMCTBa
(obmue Kkak mMpeACTaBUTENs Kiacca KHUCIOT u creuupuyeckue). Hcmonb3oBaHue
HUTPATOB M COJIE aMMOHHMSI B KaueCTBE MHUHEPAJIbHBIX YAOOpeHud. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIIMIEeH Cpelbl COSAMHCHMSIMH a30Ta (KHUCJIOTHBIC OXKIH,
3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, amnoTpomnHbie MOAUDUKAIUN
docdopa, pusnueckne u xummuueckue corctBa. Okxcun gochopa (V) u docdopnas
KHCTIOTa, (PU3HUECKUe U XUMUYECKHE CBOWCTRA, nosydyenue. Mcnons3oBanue ¢ocdaTton
B Kau€CTBE MUHEPAJbHBIX yI00OpEHUM.

O6mass xapaktepuctuka 3JeMeHTOB |VA-rpynmel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTETEHU OKHUCICHHUA. YTIEpO, aUIOTPONHbIE MoaU(UKAINH,



pacnpocTpaHeHHe B Mpupoje, (pu3nyeckrue U XUMHUYECKHE CBOMCTBA. AmcopOIus.
KpyroBopot yrnepoaa B npupozae. OKcuabl yriepona, ux GuU3NYECKue U XUMHUUECKHE
CBOMCTBA, ACICTBUE HA KUBbIE OPraHU3MbI, IOJYYEHHUE U IPUMEHEHNE. DKOJIOTHUECKHE
poOJieMbl, CBsI3aHHBIE ¢ OKCUIOM yriepoaa (1V), rumoresa riodanbHOTO MOTEIICHUS
KJIMMaTta, MapHUKOBBIA 3(PdekT. YrombHas KuclIOoTa U €€ Colid, UX (PU3NYECKUe U
XUMUYECKUE CBOWCTBA, IOJy4YeHHE M npuMmeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-HOHBL. Vcnonbp3oBaHue kKapOOHATOB B OBITY, MEAUIIMHE, POMBIIINIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavasibHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIUHEHUSX
yriaepoja (MeTaH, 9TaH, 3THIICH, aleTUJICH, 3TaHOJI, TJIMIEPUH, YKCYCHAas KUCIIOTa).
[IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB (YTOJb, TPUPOIHBINA a3, HEPTH), MPOAYKTH UX
nepepaboTku (O€H3MH), WX poJib B OBITY U TpOMbINUIEHHOCTU. [loHsiTHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: KHUPAX, O€JIKaxX, yrieBojax — U UX POJIM B JKU3HU
yesioBeKka. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTAaHUUECKUX COSIMHEHUM.

Kpemnuii, ero ¢puznueckre 1 XUMHUYECKUE CBOMCTBA, MOJyYCHUE U TTPUMEHEHUE.
Coenunenust kpemHusi B npupoje. O6mue npeacraBiaeHus o6 okcune kpemuus (1V) u
KpeMHHEeBOW kucnote. CUIIMKAThI, X HKCIOJb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH.
Baxneiiive cTpouTenbHble MaTepHUalibl: KepaMUKa, CTEKJIO, IIEMEHT, O€TOoH,
xene300eToH. [IpobieMbl 06€30MacHOr0 MCIOJIb30BAHUSI CTPOUTEIBHBIX MATEPHUATIOB B
MMOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3yuyeHHE OOpa3ll0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCJIOTHI,
MPOBE/ICHHE KAYECTBEHHBIX PEAKIMN Ha XJIOPUI-MOHBI U HAOIIO/IEHWE MPU3HAKOB X
MIPOTEKAHUSs, OMBITHI, OTpaXKaoImue GU3NIECKUE U XUMUUECKIE CBOMCTBA TaJIOTEHOB U
UX COEIUHEHUN (BO3MOXHO HCIOJIb30BAHUE BHIEOMATEPUAIOB), O3HAKOMJIEHUE C
oOpa3iiaMu  XJIOpUJIOB (TajlOTE€HUIO0B), O3HAKOMJICHHME C oOpa3liamMu cepbl U eé
COETMHEHUSIMH (BO3MOKHO MCHOJIb30BaHUE BUIEOMATEPHATIOB), HAOIIOACHHUE Mpoliecca
oOyTJIMBaHM caxapa MoJ| IeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOUM KHCIIOThI, H3yUYCHUE
XUMUYECKUX CBOMCTB pPa30aBIECHHON CEPHOW KHCIOTHI, MPOBEACHUE KauyeCTBEHHOU
peakuuu Ha cyib(haT-uoH U HaONIOJCHUE MPU3HAKa €€ MPOTEKaHUs, 03HAKOMIICHHE C
¢u3nyeckuMu  CBOMCTBaMHM a3oTa, ¢ochopa U HUX CcOeAUHEHUH (BO3MOMKHO
MCIIOJIb30BAaHUE BHUCOMATEpPUAJIOB), oOpa3liaMu a30THBIX M (pochopHBIX ymoOpeHui,
MoJIy4eHue, coOupaHue, pacro3HaBaHWE W W3YYCHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHUS U (pocdar-wOH W M3ydCHHE MPHU3HAKOB WX
IIPOTEKaHUs, B3aUMOJECHUCTBUE KOHIEHTPUPOBAHHONM a30THOW KHUCJIOTBI C MEIbIO
(BO3MOKHO HCIOJIb30BAHUE BUIECOMATEPUATIOB), U3YUECHUE MOJAENICH KPUCTAILTUYECKUX
peméTok anMaza, rpadurta, QyIepeHa, O3HAKOMIICHHE C MPOIECCOM ancopOnuu
PacCTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM yIAEM M YCTPOMCTBOM MPOTHUBOTrasa,
NoJIyueHHe, COOMpaHHue, pacro3HABaHUE W HW3YYEHUE CBOMCTB YIJIEKMCIOrO Tasa,
POBE/ICHUE KAYECTBEHHBIX pEaKIMi Ha KapOOHAT M CHJIMKAT-UOHbI U HU3Y4YEHUE
MPU3HAKOB WX  MPOTEKAHWs, O3HAKOMJIEHWE C  TPOAYKIMEW  CUIIMKATHON



MPOMBIIIJIEHHOCTH, PENIEHHE SKCIEPUMEHTAJIbHBIX 3a7ad Mo Teme «Baxneniue
HEMETaJIbl U UX COCTUHEHUS».

MeTaJsibl 1 MIX COeIMHEHUS

OO6mas XxapakTepucTUKa XMMUYECKHX 3JIEMEHTOB — METaJJIOB HAa OCHOBaHUU UX
noJjioxkeHusa B Ilepuonnueckon cucreMe xumuiyeckux 3neMeHToB 1. . MenneneeBa u
cTpoeHusi atomMoB. CTpoeHHEe MeTaIoB. MeTaminueckas CBS3b M MeTaulnuecKas
KpUCTAJUIMUECKasi PpeIIETKA. OJICKTPOXUMUYECKUN PNl  HANPsOHKEHUA METaJuIoB.
dusuyeckue M XUMUYECKHME CBOMcTBa MeTauioB. OOmme CcrnocoObl MONTy4YeHUs
MeTajioB. [loHSATHE O KOPpPO3MHM METAJIOB, OCHOBHBIE CIOCOOBI 3alllUTHl MX OT
Koppo3uu. CruiaBsl (CTallb, YyT'YH, TIOPAUTIOMUHHM, OpOH3a) U MX MPUMEHEHNE B OBITY U
MIPOMBIILICHHOCTH.

[Ilenoynbie MeTauibl: moJiokeHue B llepuognmdeckoi cUCTEeME XHUMHYECKUX
snementoB J[. . MenneneeBa, CTpOEHHME HUX aTOMOB, HAaXOXKJICHHE B IPUPO/IE.
duznueckre W XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kamusi). OKcuabl |
TUAPOKCUIBI HATpUS U Kanus. [[puMeHeHre mEeI0uYHbIX METAJJIOB U X COECIUHEHUIA.

[{eroyHO3€E€MENIBHBIE METAUIBI MATHUM U KaJbLWW: TIOJI0XKEHNE B [leprnoanueckoi
cucrteMe xumuueckux osneMeHtoB J[. WM. MeHaeneeBa, CTpoeHME UX aTOMOB,
HaxoxaeHue B npupone. duznueckue M XMMHYECKHE CBOWCTBA MarHusi M KajblUs.
Baxneiimme coenuHeHus Kaimblus (OKCHA, THAPOKCHA, coyin). JKECTKOCTh BOJBI H
CIOCOOBI €€ YCTpaHEHHUSI.

AJOMUHHAIN: TIOJNIO)KEHHE B llepnonnueckoi cuCTEME XMMHYECKUX dJEMEHTOB /1.
N. MenaeneeBa, CTpOEHUE aTOMa, HAXOXKAEHUE B ITpupoae. Puzndeckne U XUMUYECKHE
CBOMCTBa aTIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHAA U TUAPOKCH 1A ATFOMUHHUS.

Keneszo: nomoxenue B llepuoguueckon cucreMe XUMHAYECKUX 3eMeHToB 1. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKJIECHUE B mpuponae. Ou3ndyeckue U XUMUUYECKUE
cBoMcTBa xene3a. Oxcunpl, ruapokcuasl U conu xenesa (1) u xenesza (111), ux cocras,
CBOWCTBA U NOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMy METaJUIOB U CILJIaBOB, NX (PU3MUYECKHUMH CBOWCTBAMH,
W3yUYCHHE  pe3yJbTaTOB  KOPPO3MM  METaUIOB  (BO3MOXXHO  HCIIOJB30BaHUE
BHJICOMATEPHUAIIOB), 0OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHA KaJIbIIMS U HATPHUS C BOJIOU
(BO3MO’KHO HCIIOJIb30BAaHUE BUAECOMATEPUATIOB), UCCIEOBAHUE CBOMCTB KECTKON BOJIBI,
mpolecca  TrOpeHust  Jkejle3a B KHUCIOpoAe  (BO3MOXKHO  HCHOJIb30BaHUE
BHJICOMATEPHUAJIOB), IPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHusl,
KaJbliMs, antoMuHud, 1uHka, sxeneza (1) u xeneza (1), menu (1), Habmrogenue u
ONMCAHUE TPOILIECCOB OKPAIIMBAHUSA IUIAMEHM HMOHAMU HATpHUs, KaJiusl M KaJbLHs
(BO3MOXHO HCIIOH30BAHUE BHUICOMATEPHAIOB), UCCIEAOBaHNE aM(pOTEPHBIX CBOWCTB
TUAPOKCUA ATIOMUHUS U THAPOKCHUIA IIMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 33]1a4 10
Teme «Baxuenmme MeTaibl U UX COCIUHEHUS».

XUMHA 4 OKPYKaAKINadA cpeaa



BemecTtBa u Marepuansl B IIOBCEIHEBHOW JKW3HM 4eloBeka. be3omacHoe
UCIIOJIb30BaHME BEIIECTB M XMMHUYECKHX peakuui B ObiTy. I[lepBas momours mnpu
XUMHUYECKUX 0KOTaX U OTPABICHUSX.

XYMMHUYECKOE 3arpsi3HEHHE OKpyKaroled cpeabl (mpenenbHas —JOmycTUMast
KOHIleHTpalus BemiecTB, nanee — I[IJIK). Ponbp Xumum B pemieHUM SKOJIOTHYECKUX
npoOsem.

Xumuueckuii IKCnepumMenm:

u3yyeHue oOpa3lloB MaTepuaioB (CTEKJIO, CIUIABbl METAJUIOB, IOJMMEPHBIE
MaTepualbl).

Mexcnpeomemmnuwie ceasu

Peanmzannst MeXnpeIMETHBIX CBS3€d IIPM M3YYEHMH XUMUHA B 9 Kjacce
OCYUIECTBJISIETCSL Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATUM,
TaK Y MOHATHH, SABJISIFONIMXCSI CUCTEMHBIMU ISl OTAEIBHBIX IIPEAMETOB €CTECTBEHHO--
Hay4HOI'O LUKJIA.

OO111ue ecTeCTBEHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DAaKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaluu3, CHUHTE3, KiacCcU(UKaIMs, TEPUOAUYHOCTh, HAOIIOJIEHUE, 3KCIIEPUMEHT,
MOJCIIUPOBAHUE, U3MEPEHHE, MOJIENb, SIBJICHHUE, MAPHUKOBBIA 3(PQEKT, TEXHOIOIHs,
MaTepHuabl.

®uznka: marepus, aTroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIWJ, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJIA, ANEKTPUUECKUN 3apsl, MPOBOAHUKHU, MOJTYHPOBOIHUKH,
TURJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHUE BEUIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpUCTaUIMYECKas pEmETKa, CIUIaBbl, (HU3MYECKUE
BEJIMYUHBI, €IUHULBl H3MEPEHMS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Comnnre.

buonorusa: ¢otocuHTe3, AbIxaHue, Ouochepa, >SKOcHCTEMa, MHHEpAJIbHBIE
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MMTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE MOPOJIbI, IMOJE3HBIC
VCKOIIa€MBbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBI 11O
XNMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

OcHOBHBbIE OHATUSA XUMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX ITPEICTABICHUI)
BhIyCcKHMK Hay4YuTCA:

# OonmuCBHIBaTh CBOWCTBA TBEPABIX, KUIKHX, T'a3000pa3HbIX BEUIECTB, BBIIENAS HUX CYIICCTBEHHBIC
IIPU3HAKY;

# XapakKTE€pHU30BaTh BEIICCTBa II0 COCTaBYy, CTPOCHHUIO U CBOfICTBaM, yCTaHaBJIMBATb IHIPUYNHHO-
CJICACTBCHHBIC CBA3U MECXKAY JaHHBIMU XapaKTCPHUCTUKaMU BEIICCTBA,

# PaCKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX MMOHSATHH: aToM, MOJICKYJIA, XUMHUYECKHHN JJICMCHT,
IMpOCTOC BCIICCTBO, CIIOKHOC BEUIECCTBO, BAJICHTHOCTDL, UCIIOJIb3Ys 3HAKOBYIO CUCTCMY XUMUHU;

# wm300pakaTh COCTaB TPOCTCHUINIUX BEHIECTB C MOMOMIBI0 XUMHUYECKUX (OpPMYIT U CYNTHOCTH
XUMHYECKHUX PEAKIHA C TIOMOIIBIO XUMUYCCKUX YPAaBHCHHU;

# BBIYUCHIATH OTHOCHUTCIIbBHYIO MOJICKYIISIDHYIO U MOJIIPHYHO MACChI BCHICCTB, a4 TAKKE MaCCOBYIO JOJIHO
XUMHNYCCKOI'O 3JICMCHTA B COCANHCHUAX

# CpaBHHUBATb 110 COCTAaBY OKCHIAbI, OCHOBAaHHA, KHUCJIOTbI, COJIH, KJ'IaCCI/IQ)I/II_[I/IpOBaTL OKCHIBbI H
OCHOBaHHMUA 110 CBOﬁCTBaM, KHCJIOTBI U COJIM — II0 COCTaBY,

# omMCHIBaTh COCTaB, CBOMCTBA U 3HAYCHHE (B MPHUPOJIC W MPAKTUUYECKOW JEATEIHLHOCTH UYEIOBEKa)
IIPOCTHIX BELIECTB — KHUCIOPOJA U BOJIOPOJA;

# AaBaTb CPABHUTCIIBHYIO XAPAKTCPUCTHUKY XUMHUUYCCKUX IJJICMCHTOB U BOXHEUIIIUX COEIMHEHUMN
€CTECTBEHHBIX CEMEHUCTB IIEIOUYHBIX METAIIJIOB U raJIOrCHOB,

# monp30BaThCA 1a00PaTOPHBIM 000PYIOBAHUEM U XMMUYECKOH MOCYI0MH;

# MMPOBOAUTH HECJIOXKHBIC XUMHUYCCKUC OIIBITBI U Ha6J'II-OILCHI/I}I 3a U3MEHEHUSIMH CBOMCTB BEIIECTB B
nmponecce nx npeBpameHI/Iﬁ; CO6J'IIOI[aTB IpaBUJia TCXHUKU 0€30IMacHOCTH Ipu NpOBCACHUN

HaOJII0ICHUI U OIIBITOB;

# pasinydaTte OKCIOCPUMCHTAJIIBHO KHCIIOTBI H I].[éJ'IO'—II/I, MMOJIB3YACh HWHAHUKATOpaMH, OCO3HAaBaThb
HEO0OXOMMOCTH COOTIOICHUSI Mep 0€30TaCHOCTH MPU 0OpAIIEHUH C KUCIOTAMH H IIEJI0YaMHU.

BblnyCKHUK ROJIYHUM BO3MONCHOCb HAYHUUMBCAL.
# cpamommno 06pamambc;z C eeujecmedmu 6 NOBCEOHEBHOIL IHCU3HU,

# ocosnasameb HeOOXOOUMOCMb COONOOCHUS. NPABUNL IKOJLOSUYECKU 0e30NACHO20 NOBe0eHUs 8
OKpYdHcaroujeli npupooHoll cpeoe;

# noHuMamov cMoblCl U HeOOXOOUMOCb COONIOOEHUs NPEONUCAHULL, NPeONd2aeMblX 8 UHCIMPYKYUSIX NO
UCNOTL308AHUIO TEKAPCMS, CPEOCME ObIMOGOU XUMUU U Op.,

# ucnoavzoseams npuo6peméHHbze Kjllo4yesble KOMnemeHnmHocmu npu 6blnOJIHEHUU UCCe008amenbCKux
NpoOeKmoes no U3y4eHuro 0801;!6‘1’1’16, cnocob6os NOJIYYeHUs U pacno3nHasanusl 8eUlecms,

# paszeueantb KOMMYHUKAMUBHYIO KOMNEMEHMHOCNb, UCNO1b3) A cpe()cmea YCNMHO2O0 U NUCOMEHRHO2O
061/1/;€Huﬂ, npoAe6IAmdb cOMOBHOCNb K YEANCEHUIO UHOU MOYKU 3peHUs npu 06cy9fcdeHuu



Pe3yIbmamos 8blNOJIHEHHOU pabombi;

# obvekmusHo oyeHusamv UHGopmayulo O ewecmeax U XUMUYECKUX NpOYeccax, KpumuuecKu
OMHOCUMbCA K NCEBOOHAVUHOU  UHoOpmMayuu, HedoOPOCOBeCMHOl  peKiame,  KACaroweucs
UCNONIL3068AHUS PA3TUYHBIX GEUJECNE.

[lepuonuueckuid 3aKOH W TEPUOAMYECKAs CUCTEMa XUMH4YEeCKUX siemeHtoB [[. M. Menneneena.
Crtpoenue BelecTa

BrInyCKHHMK Hay4duTCs:

# xnaccuuUUUPOBATh XUMHUYECKUE HJIEMEHTbl Ha METasllbl, HEMETAJUIbl, 3JIEMEHTBI, OKCUJIbl U
THJIPOKCUABI KOTOPBIX aM(pOTEpHBI, W WHEPTHbIC 3JIEMEHTHI (ra3bl) IJIsl OCO3HAHUS BaKHOCTH
YIOPSAIOYEHHOCTH HAYYHBIX 3HAHWM;

# PaCKpbIBaTb CMBLICII IICPHUOAUYICCKOIO 3aKOHA I[ n. MeHneneeBa, OIIMCBIBATL U XAPAKTCPU30BATH
Ta6J'II/I‘lHy10 (l)OpMy HepHOHquCKOﬁ CHUCTEMbI XUMHNUYCCKHX 3JICMCHTOB,

# XapaKTCPHU30BaTb COCTAaB ATOMHBIX AACP U paCIpPCACIICHUC YHCIIa 3JICKTPOHOB II0 3JICKTPOHHBIM
CJIOSAAM aTOMOB XMMHUUYCCKHX 3JICMCHTOB MAJIBIX IICPUOJ0B HGpHOI[H‘ICCKOfI CHUCTCMBI, a TAKKC KaJIusAa

W KaJIbIIUs,

# pasnuuyaThb BHUJbl XHUMUYECKOW CBSI3U: MOHHYIO, KOBAJICHTHYIO IOJISIPHYIO, KOBAJEHTHYIO
HETOJISIPHYIO U METAJUIMYECKYIO;

# m300paxkaThb AIEKTPOHHBIE (HOPMYIBI BEHIECTB, O0OPA30BAaHHBIX XMMHYECKUMHU CBS3SIMH DPa3HOTO
BH]IA;

## BBISIBJISITH 3aBUCUMOCThH CBOKCTB BEILIECTBA OT CTPOCHUS €r0
KPUCTAJUTMYECKOUN pemeéTku (MOHHOM, aTOMHOM, MOJIEKYJISIPHOM, METaJUTHUECKOM );

# XapaKTCpHU30BaATh XUMHYCCKUC BJICMCHTBI U UX COCAMHCHHUA HAa OCHOBC IIOJIOKCHUSA 3JICMCHTOB B
HCpPIOI[H‘ICCKOﬁ cHUCTeME U 0COOEHHOCTEH CTPOCHUS UX aTOMOB;,

# omnucelBaTh OCHOBHBIE MPEANOCBUIKM OTKpbITHs [[. M. MeHneneeBbIM NMEPUOAUYECKOIO 3aKOHA U
MEePUOJNYECKON CHUCTEMBbl XUMHYECKHX DJJEMEHTOB U MHOTrooOpa3Hyl0 Hay4yHYI JeATeIbHOCTh
Y4EHOTO;

# XapakTepu3oBaTb HAy4YHO€ U MHUPOBO33PEHUECKOE 3HAUECHHUE MEPUOJMYECKOr0 3aKoHa U
MEPUOINYECKON CUCTEMBI XUMHUECKUX 31eMeHTOB J[. 1. Menaeneesa;

# oco3HaBaThb HAay4HbIE OTKPBITHS KaK pe3yibTaT JINTEIbHBIX HAOIIOJACHUM, OIBITOB, HAyYHOU
ITOJIEMUKH, TPEOJIOJICHHS TPYAHOCTEH U COMHEHUM.

BblnyCKHUK ROJIYHUM BO3MONICHOCb HAYHUUMBCAL.
# oco3nasams 3Hayenue meopemu4ecKux SHAHUU 015 npaxmuqecmﬁ oesimenbHOCmU yenoeexa,
# onucwvlieamo U3y4€eHHble 00beKmul KaK cucmembvl, NPUMEHAS T02UKY CUCIEMHO20 AHAIU3A,

# NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX nepuoduqecmﬁ cucmembl XUMUYECKUX /IeMEeHmOo8 OJisl
00vsICHEHUS U npedeudeﬂuﬂ ceolicme KOHKDEMHbIX 8EUeCms,;

# pazsueamsv UHDOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMEOM Y2iy0NeHus 3HaHu 00 ucmopuu
CMAHOBIeHUs XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMULL, NEPUOOUUECKO20 3aKOHA KAK 0OHO-



20 U3 BANCHEUUUX 3AKOHOE NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U MEXHUKU.
Mmuoroo0pa3ue XUMUYeCKUX PeaKIii

BrllyCKHHMK Hay4duTCS:

# 0OBACHATH CyTh XUMHUYECKUX MTPOLIECCOB,;

# Ha3plBaTh TPHU3HAKA W YCJIOBHS TMPOTEKAHHWS XUMHUYECKHX pEaKIMi; YCTaHABIIUBATH
MPUHA/IICKHOCTh XMMHUYECKOM PeakIuy K ONpeAeéHHOMY THITY 110 OAHOMY U3 KilacCU(PUKAIIMOHHBIX
MPU3HAKOB: 1) IO YKCIIy U COCTaBY MCXOJIHBIX BEUIECTB U MPOAYKTOB PeaKlMU (pPEaKkiMu COeAUHECHHUS,
pas3joKeHus, 3aMelleHrs U oOMeHa); 2) IO BBIJCICHUIO WU TOIJIOIIEHUIO TEeIUIOTHl (peakiuuu
AK30TEPMHUECKHE M DSHJIOTEPMHUYECKHE); 3) MO M3MEHEHUIO CTENEeHEH OKHUCICHUS XHMHYECKUX
AJIEMEHTOB (OKHUCIUTEbHO-BOCCTAHOBUTEIbHBIE PEaKIim); 4) Mo oOpaTUMOCTH Ipoliecca (peakuuu
oOpaTUMBbIC ¥ HEOOpPATHUMBIC);

# Ha3LIBAThb (baKTOpr, BJIMAOIIHUEC HAa CKOPOCTh XUMHUYCCKHUX peaKuHﬁ;
# Ha3LIBAThb (baKTOpr, BJIIMAOIIHUEC Ha CMCIICHUC XUMHWYCCKOI'O PABHOBCCHA

# COCTaBJIATb ypaBHEHUS 3JIEKTPOJIUTHUYECKON IUCCOLMALMN KUCIOT, LIEJIOYEH, COJEH; IOJIHBIE U
COKpaHIéHHI)IG HNOHHBIC YpaBHCHUA peaKHI/If/'I 06M€Ha; YpaBHCHHA OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX
peakuuii;

# MMPOTrHO3UPOBATH IMPOAYKTbI XUMHUUYCCKHUX peaKHHfI 110 Q)OpMYJ'IaM/HaSBaHI/If{M HCXOAHBIX BCUICCTB,
OIpCaCIATb UCXOJHBIC BEIICCTBA I10 q)OpMy.HaM/HaSBaHI/ISIM MMPOAYKTOB PCAKIINH,

# COCTaBIATh ypaBHEHMs PpEAKIHM, COOTBETCTBYIOIIMX MOCIEIOBATEIBHOCTH  («LIEHOUYKE»)
MIPEBPALICHUI HEOPraHNYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB;

# BBIABIIATH B IMponecce SKCICPUMCEHTA MPHU3HAKK, CBUACTCIILCTBYIOIINEC O MPOTCKAHUN XUMHYECKON
peakium;

# TOTOBUTB PACTBOPHI C ONPEACIIEHHON MAaCCOBOM JI0JIEN pacTBOPEHHOTO BELIECTBA;

# OMPCACIIATE XapaKTEp CpCAbl BOAHBIX PACTBOPOB KHCIOT H IIeI04Yel II0 HU3MEHEHHUIO OKpaCKu
HHAUKATOPOB,

# MMPOBOAUTL KAYCCTBCHHBIC PCAKINH, MOATBCPKAAOMIUC HAJIMYUC B BOAHBLIX PACTBOPAX BCILICCTB
OTACIBbHBIX KATUOHOB M aHHOHOB.

BblnyCKHUK ROJIYHUM BO3MONICHOCb HAYHUUMBCAL.
# cocmasnamos MOJIEKYJIFIPpHbLE U NOJIHblE UOHKRbLE YPABHEHUA NO COKpau/!éHHblM UOHHBIM YPABHEHUAM,

#  npueooumv npumepvl peaxkyuti, NOOMEEPAHCOAIOWUX CYUECMBOBAHUE B3AUMOCEAZU  MEHCOY
OCHOBHBIMU KAACCAMU HEOP2AHUYECKUX 8eUjeCns;

# npocnozuposamv pe3ynbmamul 6030€UCMEUs PA3TUYHbIX (AKMOPO8 HA CKOPOCMb XUMUYECKOU
peaxkyuu;

# npocHo3upoeantb pe3ylbmamal 6030elicmeust PasiudHblx qbalcmopoe HA cmeujeHue XumMudeckozo
paesroeecust.

MHoroo6pasue BeniecTB

BbInycKHUK HAy4YHUTCS:



# omnpenensiTh NPUHAICKHOCTh HEOPTaHUYECKUX BEUIECTB K OJTHOMY M3 M3YYEHHBIX KJIACCOB/TPYIIIL:
METaJIJIbl U HEMETAaJIbl, OKCHJIbI, OCHOBAHHSI, KUCIIOTHI, COJIU; COCTABIATh (DOPMYIBI BEUIECTB MO HX
Ha3BaHUSM;

# OnpeaACIsATbL BAJICHTHOCTD U CTCIICHDb OKHUCJICHUSA 3JICMCHTOB B BCIICCTBAX

# cocTaBIATh (OPMYJIBI HEOPTaHMUYECKHX COCAMHEHUN IO BAJICHTHOCTSM M CTCICHSIM OKHUCIICHUS
AJIEMEHTOB, a TAKXKE 3apsjaM HMOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KHCIOT, OCHOBAaHUH U
COJICH;

# OOBACHATH 3aKOHOMEPHOCTU M3MCHEHHS (PU3UYECKHX W XMMHUYECKHUX CBOWMCTB IPOCTHIX BEIECTB
(MeTayuIoB U HEMETaJJIOB) M MX BBICHIMX OKCHUIOB, OOPa30BaHHBIX 3JIEMEHTAMU BTOPOTO M TPETHETO
IIEPUO/IOB;

# Ha3pIBaTh OOIIMEC XMMUYECKUE CBOMCTBA, XapaKTEPHBIC ISl TPYIII OKCHJIOB: KHCIOTHBIX, OCHOBHBIX,
aM(OTEepHBIX;

# Ha3pIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTEPHBIC JIJI KaXKJIOTO M3 KJIACCOB HEOPTaHMYECKUX
BeIECTB (KUCIIOT, OCHOBAHHM, COJICH );

# NpUBOAMTH MPHUMEPHl peaKkUuid, NOATBEPKIAIOIIMX XMMHUYECKHE CBOMCTBA HEOPraHMYECKHX
BCILIECTB: OKCHIOB, KMCIIOT, OCHOBAaHHM M COJICH;

# OIIPCACIIATH B€IICCTBO-OKUCIHUTEIIb u B€IICCTBO-BOCCTAHOBUTCIIb B OKHCIIHUTCIBbHO-
BOCCTAHOBUTCIIbHBIX PCAKIIUAX

# cOCTaBIIATD MEKTPOHHBIN OaaHC (JUIs1 U3YUYEHHBIX PEeaKIMii) IO MPEJIOAKEHHBIM CXEMaM PEeaKIuil;

# IIpOBOAUTD na60paT0pHHe OIIBITHI, TMMOATBCPIKAAOIIUC XUMHYCCKUC CBOMCTBA OCHOBHBIX KJIACCOB
HCOPTraHNYCCKUX BCILCCTB,

# MpOBOAUTH J1a0OPATOPHBIE OMBITHI MO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbBIX BELIECTB: BOJOPO/A,
KHMCIIOPO/1a, YIVIEKUCIIOTO ra3a, aMMHaKa; COCTABIIATh YPaBHEHHUS COOTBETCTBYIOIUX PEAKIIUH.

BblnyCKHMK noxyvyum 603MOAHCHOCNb HayltMMbC}Z:
# npoOcHO3UpOo6AaNtb XumMuiyecKue ceolicmea eeuecme Ha OCHoee ux cocmaea u cmpoeHuﬂ;

# npocHo3upoeamnd CcnocooHoOCmb egeujecmea nposeiAmsb OKUCIUNENIbHbLE UU 60CCMAHOBUMENIbHbLE
ceoticmea Cyllél’l’ZOM cmenenel OKUCleHUs IIeMEHMO8, G)COO}H/L;MX 6 e20 cocmas,

# bLAGIAMb CYWECMBOBAHUE 2EHEMUYECKOU CES3U MENHCOY 8eeCm8amu 8 psidy. NPOCMoe 8euecmaeo
— OKCU0 — Kucioma/ 2uOpoOKcud — coJv;

# xapakmepu3zoeamntb ocobble ceolicmsa KOHYEHMPUPOBAHHbIX CepHOIZ U A30MHOU Kuciom,

# npusooums npumepsl ypasHeHuil peaxkyutl, 1eHCaujux 8 OCHO8e NPOMbIULIEHHbIX CNOCOD08 NOIYYeHUs
aAMMUAKa, CepHOU KUCIOMbl, Yy2yHa U CIMAu,

# onuceieams usuueckue u XuMuueckue npoyeccyl, AGIAOUWUEC YACTBIO KPY208OpOMA 6euecms 6
npupooe;

# op2aru3zoesvleamsb U OCYWEeCmeiiAamb npoeKknibl no UCCNIE00B8AHUIO CBOUCE sewecme, umeruux
6AJICHOE npakmu4deckoe 3Haverue.

JlnuHOCTHBIE pe3yabTaThl OCBOEHUS MPOrPaMMBbl CPEAHETO 001Iero o0pa3oBaHusl MO XUMHUH JIOJKHBI
OTpakaTb TOTOBHOCTh OOYYAIOIIUXCS PYKOBOICTBOBATHCS CUCTEMOW TIO3UTHBHBIX I[EHHOCTHBIX



OpHUEHTAINI U pacIIUPEHUs ONbITa IEATEIHHOCTH Ha €€ OCHOBE U B MPOIIECCEe PeaTu3allii OCHOBHBIX
HalpaBJICHUH BOCTIMTATEIbHON JAEATEIbHOCTH, B TOM YHCIIE B YaCTH:

1.1. T'paxknmaHckoro BOCHHUTaHUS M HPABCTBEHHOTO BOCIMTAHHS JIETEd HA OCHOBE POCCHICKHX
TPaJULIMOHHBIX LIEHHOCTEM:

- IPpCACTABJICHUA O COMUAJIBHBIX HOPMaAX U IMpaBUIaX MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,

- TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW [ESATEIBHOCTH TPH BBINOJHEHUU Yy4YEOHBIX,
MO03HABATENIBHBIX 33/1a4, BBIMIOJIHEHUH SKCIIEPUMEHTOB, CO3JaHUU y4eOHBIX MPOEKTOB,

- CTPEMJICHU A K B3aUMOIIOHUMAHHWIO U B3aMMOIIOMOIIU B ITPOLECCEC 3TOM y‘-IG6HOﬁ ACATCIIBHOCTH,

- TOTOBHOCTH OILIEHUBATh CBOE ITOBEACHUE U IMOCTYIIKH CBOUX TOBapI/IH_Ieﬁ C IMO3UIIUH HPABCTBCHHLBIX N
IIpaBOBLIX HOPM C y‘IéTOM 0CO3HAHMS MOCISICTBUMN INOCTYIIKOB;,

1.2. [TaTprOTHYECKOTO BOCITUTAHMUS:
- LIEGHHOCTHOI'O OTHOIIIEHHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYyYHOMY HaCJIEUIO,
- MOHUMAaHUs 3HAYCHHS reorpaduu B )KU3HA COBPEMEHHOTO 00IIEeCTBa,

- CIIOCOOHOCTH BJIaACTH I[OCTOBCpHOﬁ PIH(l)OpM&I.[PICﬁ 0 ICpCaAOBBIX HOOCTHIKCHUAX MW OTKPBITUAX
MHpOBOfI 1 OTCYECTBEHHOM XHUMHH,

- 3aMHTEPECOBAHHOCTH B HAYYHbIX 3HAHUSAX 00 yCTpONCTBE MHUpa U OOIIECTBA;
1.3. JIyXOBHO-HpPaBCTBEHHOT'O BOCIIUTaHMsI HA OCHOBE POCCUICKUX TPaAULIMOHHBIX IIEHHOCTEM:
-OpHEHTAalMs Ha MOPAJIbHbIE LIEHHOCTH U HOPMBI B CUTYallUsSIX HPAaBCTBEHHOI'O BBIOODA;

-COTOBHOCTH OLICHUBATh CBOE MMOBCACHHUEC U IMMOCTYIIKH, a TAKKC INOBCACHUC U MOCTYIIKH JPYTHUX J'IIOI[Gﬁ
C O33N HPAaBCTBCHHLBIX U MIPABOBBIX HOPM C y‘IéTOM OCO3HaHUA HOCHCHCTBHﬁ;

-~daKTUBHOC HECTIPUATUC aCCOLITUATHBHBIX ITOCTYIIKOB, CBO60,Z[3. N OTBCTCTBCHHOCTL JIMYHOCTHU B YCIIOBUAX
HHAUBUAYAJIBHOI'O U O6H.I€CTBCHHOI‘O MMPOCTPAHCTBA.

1.4. DcTeTYECKOro BOCIIMTAHU:

-IIOHUMAHUC [CHHOCTHU OTCUCCTBCHHOIO W MHPOBOI'0O HCKYCCTB; POJIM 3THHUYCCKUX KYJIbTYPHBIX
Tpannunﬁ 1 HAapOJHOI'O0 TBOPUCCTBA,

-CTpPEMJICHUE K CAMOBBIPAKCHUIO B Pa3HBIX BUJAX UCKYCCTBA.
1.5. IMonynsipu3anuu Hay4YHbIX 3HaHUH cpeau aete (LleHHocT HayuHOTO MO3HAHUA):

1.6. @usuueckoro BOCHUTaHUs, (OPMHUPOBAHUA KYJABTYPHl 3J0pPOBbS M  SMOLMOHAIBHOTO
Onaromnony4us:

- cOpMHPOBAHHOCTh HaBBIKA PeQIICKCHH, TPU3HAHNE CBOETO IpaBa Ha ONIMOKY M TaKOro K€ MpaBa
JPYToro YeIoBeKa;

1.7. TpynoBoro BociuTaHus ¥ IPO(PECCHOHATLHOTO CaMOOTIPEIETICHUS

- KOMMYHUKATHBHON KOMIIETCHTHOCTH B OOIIECTBEHHO IOJE3HOM, Y4YEOHO -HCCIeA0BaTEIIbCKOM,
TBOPYECKOH M IPYTUX BUJAX JICSITCIBHOCTH;

1.8. DKOJIOrMYE€CKOro BOCIIMTAHUS



....OCO3HAHMS [IEHHOCTHU COOJIIO/ICHHSI OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHHS LIEHHOCTH 37J0POBOTO H
Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOIO MpaBWJI OE30MacHOTO TMOBENEHUs IpH padore C
BEIIECTBAMH, a TAK)KE B CUTYaLUsAX, YIPOKAIOUINX 3A0POBBIO M KU3HU JIIOJICH;

- CHOCOOHOCTH NPUMEHSATH 3HaHUS, MOJyyaeMble NPH HM3Y4YEHUHU IpenMeTa, A pelIeHus 3aaad,
CBA3AHHBIX C OKPYKAIOIIEW NPUPOJHOM CPENOM, MOBBIIIEHUS YPOBHS 3KOJIOIMYECKOW KYJIBTYpHI,
OCO3HAaHMS TJI00AJBHOIO XapaKTepa 3KOJOIMUYECKUX MpoOieM M IyTel MX pEeLIeHUs MOCPEeACTBOM
METOJIOB IIPEAMETA.

Memanpeomemnvivu __pesynomamamu WU3y4eHUs Kypca «XuUMHUA» sBIfeTcsl (HOpMUpPOBaHHE
YHUBEpPCaJIbHBIX yueOHbIX neiicteuil (Y'Y I).

Pezynamusnvie YV/I:

— CIIOCOOHOCTH K CaMOCTOSITEIbHOMY NPHOOPETEHHIO HOBBIX 3HAHMM M IMPAKTHYECKUX YMEHHIA,
YMEHUs YIPABJIATh CBOEH IIO3HABATEIBLHOM ACSATEIBHOCTHIO;

— YMCHUS OpPraHU30BBIBATH CBOIO ACATCIIBHOCTL, OIIPCACIIATH e€ Henu u 3aJa4u, BLI6I/IpaTB cpeacTtBa
peam3aliy Neju U IIPUMCHSATD UX HaA IMIPAKTUKE, ONCHUBATDb JOCTUTHYTBIC PE3YJIbTATHI:

CaMOCTOSITENIbHO OOHapyXHBaTh U (HopMyIupoBaTh yueOHYIO MpobiieMy, ONpeAesaTh 1elb y4eOHOM
JesITeIbHOCTH, BBIOMPATh TEMY IIPOEKTa;

BbIIBUI'aTb BCPCHU PCHICHUSA HpO6JI€MI)I, 0CO3HaBaTh KOHCYHBIN pe3yibTar, BI)I6I/IpaTI) nus3
MPEAJIOKCHHBIX U UCKATh CAMOCTOATCIIBHO CPCACTBA JOCTHIKCHUA LCIIN,

COCTaBJIATh (MHAUBUYaIbHO WIH B TPYIIE) IUIaH PEIIEHUs POOIeMbl (BBIIOJHEHUS MPOEKTA);

paboTas 1o IJIaHy, CBEPATh CBOW JICUCTBUS C LIETBIO U, MPU HEOOXOJAUMOCTH, HCTIPABISTH OIIMOKH
CaMOCTOSITEIIbHO;

B JUAJIOre ¢ y4UTCJIEM COBEPIICHCTBOBATH CAMOCTOATCIIBHO BI)Ipa6OTaHHI>Ie KPpUTCPUH OLCHKH.

CaMOCTOSITENIbHO OOHapyXHuBaTh U (opMynupoBaTh NpoOJIeMy B KIACCHOM M HMHIUBHIYaJbHOMN
y4eOHOM NesITebHOCTH;

BBIIBUT'aTh BCPCHU PCHICHUS HpO6HeMLI, 0CO3HaBaTh KOHEUHBIN pe3yibTar, BLI6I/IpaTB nu3
MPCAJIOKCHHBIX U UCKATh CAMOCTOATCIIBHO CPCACTBA JOCTUIKCHUA LCIIN;

COCTaBJIATH (MHIUBUYaIbHO WIH B TPYIIIE) IUIAH PEMICHUS TPOOIeMbI (BBITIOTHEHUS MTPOEKTa);
moA0UpPaTh K KoM mpobiieMe (3a1aue) aIekKBaTHYIO €if TEOPETUUYECKYIO MO/IENb;

paboTasi 1Mo MPEIOKEHHOMY U CaMOCTOSTEIFHO COCTAaBICHHOMY IUIAHY, HCIOJIB30BaTh HAPSIy C
OCHOBHBIMM, M  JIONOJHUTENIbHbIE CpEACTBa (CIpaBOYHAs JIUTEpATypa, CIOXKHbBIE MPUOOPHI,
KOMITBIOTED);

IJIAaHUPOBATh CBOIO MHIUBUAYAIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO;

paboTaTh MO CAMOCTOSITEILHO COCTABICHHOMY IUIaHY, CBEPSSICh C HUM M II€NBbIO JESTEIbHOCTH,
UCTIPABIISISL OIIMOKH, UCTIONB3Ys CAMOCTOSTENIbHO OJ00paHHbIe CpeicTBa (B TOM uucie u MHTepHer);

CBOOOJHO TOJI30BaThCs BHIPAOOTAHHBIMU KPUTEPHSIMHU OIICHKM U CaMOOLIEHKH, MCXOIS M3 IIeNU U
UMEIOIIUXCS KPUTEPHUEB, Pa3Ninyasi pe3ysbTaT U CIIOCOOBI AEUCTBUIA.

B X0Z€ MPCACTABJICHHUA ITPOCKTA AaBATh OLICHKY €0 pC3yJibTaTaM,



CaMOCTOSITENTbHO OCO3HABaTh MPUYMHBI CBOETO yCIIeXa WM HEeyCcIlieXa U HaXOIUTh CIIOCOObI BBIX0/1a U3
CUTYalluu HeyCIexa;

YMETh OLUCHUTD CTCIICHb YCIICITHOCTH cBOcH PIHI[PIBI/II[Y&J'IBHOﬁ 06pa30BaTean0171 JACATCIIBHOCTH,

opranu3anusa CBOCM KW3HH B COOTBETCTBHUU C OGH.ICCTBGHHO SHAYMMBIMH NPCACTABJICHUAMU O
3A0pOBOM o6pase JKU3HHU, IIpaBax H 0053aHHOCTAX TpaXXJaHWHA, HECHHOCTAX ObITHS U KYJIBbTYPBbI,
CconraJIbHOI'O BSaHMOHeﬁCTBHH;

YMEHHUA OPUCHTHUPOBATHECA B OKPYXXAIOIIEM MHPE, BBI6I/IpaTB LOCJICBLIC WU CMBICJIOBBIC YCTAHOBKH B
CBOHX ﬂeﬁCTBHHX " IIOCTYIIKaXx, IPUHUMATh PCIICHUS.

CpenctBoM (hopMUpOBaHHS PErYISTUBHBIX Y Y [ ClIy’)KaT TEXHOJOTHS MTPOOJIEMHOTO JAMAJIora Ha dTare
M3Y4YE€HHsS] HOBOTO MaTepuaja W TEXHOJIOTHUS OLICHWBAHUS 00pa3oBaTeNbHBIX JOCTHXKEHUN (y4eOHBIX
YCIIEXOB).

losznasamenvuvie YYJ/|:

— (bOpMI/IpOBaHI/Ie U PAa3BUTHUC II03HABATCJIBbHBLIX HWHTCPCCOB, HWHTCIUICKTYAJbHBIX W TBOPUYCCKHX
CTIIOCOOHOCTEH ydaIumxcs;

— YMEHHS BECTH CaMOCTOSTEIbHBIN IOWUCK, aHamu3, OTOOp HMH(OpManuH, €€ Npeodpa3zoBaHUE,
COXpaHEHHUe, TNepeaadyy U MPe3eHTAIMI0 C TMOMOIIBID TEXHUYECKHX CPEACTB U HH(DOPMAIIMOHHBIX
TEXHOJIOTHI

aHAJM3UPOBaTh, CPABHUBATH, KIACCU(DUIIUPOBATh U 0000IATh (DAKTHI U SIBICHUS. BBISABISATH MPHYUHBI
U CJIEICTBUS IPOCTHIX SIBICHUI;

OCYILIECTBIATh CpaBHEHHE, CEPHALMI0 U KJIACCH(UKALIHMIO, CAMOCTOATENBbHO BBIOMpAas OCHOBAaHHS U
KpUTEpUH I  YKa3aHHBIX JIOTMYECKUX ONEepaluid; CTPOUTh KJIACCU(PHUKAIMI0O Ha OCHOBE
JUXOTOMUYECKOTO JIeJIeHHsI (Ha OCHOBE OTPUIIAHHUSA);

CTPOUTBH JIOTUICCKOC PACCYKACHUC, BKIIFOYAOIICEC YCTAHOBJICHUC ITPUINHHO-CIICACTBCHHBIX CBH3€I>’I;
CO31aBaTb CXEMATUYCCKUC MOJCIIN C BBIACICHUEM CYIICCTBCHHBIX XapPAKTCPUCTUK O6’beKTa;

COCTaBJISATh TE3UCHI, PA3JIMYHBbIE BBl IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.I.); MPEOOpPa3OBHIBATH
nH(OPMALIMIO U3 OJHOTO BUA B IpYroM (TaOiuIly B TEKCT U IIp.);

BBIUUTBIBATH BCC YPOBHU TEKCTOBOM I/IH(pOpMaLII/II/I;

YMETh OMNpENeisTh BO3MOXHBIE HCTOYHUKH HEOOXOIUMBIX CBEICHHMM, MPOU3BOIUTH IOUCK
nH(pOpMaliY, aHATU3UPOBATDh U OLIEHUBATH €€ T0CTOBEPHOCTb.

aHAIM3UPOBATh, CPABHUBATH, KJIACCU(PHUITUPOBATH U 0000IIATH TTOHATHS;

AaBaTb OINPCACIICHUC IIOHATHUAM Ha OCHOBEC HU3YYCHHOI'0O Ha Pa3jIWYHBIX MMPEAMCETAX yqeGHoro
MarepHania;

OCYIICCTBIIATD JIOTUYCCKYIO OINECPpalI0 YCTAHOBJICHUSA POAOBHIOBBIX OTHOHIGHI/II\/II;

00001IaTh TOHATHS — OCYIIECTBIISITh JIOTUYECKYIO OIEpaIMi0 Tepexoja OT IMOHSATHS C MEHBIIUM
00BEMOM K IMOHATHIO C O0JIBIINM 00BEMOM;

CTPOUTH JIOTHYECKOC paCCyKACHUEC, BKITIOYAOIICEC YCTAHOBICHUEC ITPUYUMHHO-CJICACTBCHHBIX CBHSefI;

CO3J1aBaTh MOJIEJH C BBIJICIICHUEM CYILIECTBEHHBIX XapaKTEePUCTUK 00BEKTa, MPeoOpa30BbIBATH MOACITH
C LIEJIBIO BBISIBJIICHUS OOIIMX 3aKOHOB, ONPEENIONUX JAHHYIO MTPEIMETHYIO 00JIacTh;



NPEICTaBIATh MH(POPMALIMIO B BUAEC KOHCIIEKTOB, TAOIUII, CXeM, Ipa(uKoB;

npeoOpa3oBbIBaTh HHGOPMAIIMIO W3 OJHOTO BHAA B APYrod M BeIOMpaTh yAOOHYIO I ceds hopmy
¢bukcanu U mpencTaBieHUs MH(QOPMAIUK. MPEICTaBIATh WH(POPMAIMIO B ONTHUMAJIbHOH (opme B
3aBHCUMOCTH OT aJjpecara;

MOHMMas TO3UILMI0 JIPYroro, pa3iuyaTh B €ro peyd: MHEHHE (TOUKY 3pEHHs), J0Ka3aTelIbCTBO
(aprymenTshI), (paKTBI; THUIIOTE3bI, AaKCHOMBI, TEOPUU. JJISI ITOTO CAMOCTOSATEIHHO HCIOIb30BATh
pa3iuyHble BHJIBI YTeHHs (M3ydarolllee, MPOCMOTPOBOE, O3HAKOMHUTEIBHOE, MOUCKOBOE), MPUEMBI
CIIyIIaHUS;

CaMOMY CO3/1aBaTh MCTOYHUKH MH(OPMALUHM PA3HOTO TUIA W IS Pa3HbIX ayAUTOPHHA, COOIIOAATH
MH(OPMALMOHHYIO TUTHEHY U MpaBuiia HH(PpOpMaMOHHON 6€30aCHOCTH;

YMCTb HCIIOJb30BATh KOMIBIOTCPHBIC WM KOMMYHHKAIIMOHHBLIC TCXHOJOI'MHW KAK HHCTPYMCHT JIA
JOCTHIXKCHHUA CBOHMX ueneﬁ, YMCTb BBI6I/IpaTL AICKBATHBIC 3a1a4€ MHCTPYMCHTAJIbHBIC IIPOIrpaMMHO-
arrapaTHbIC CPpEACTBA U CCPBUCHI.

CpenctBoM (opMHpOBaHHS TO3HABATEIBHBIX Y Y/ ciykar y4eOHBI Marepwal U TIPexkIe
BCETO MPOAYKTUBHBIE 3a/JaHUs YUeOHUKA, HAIICJICHHBIC Ha!

OCO3HAHUC POJIM XMMUHU B [TO3HAHWU OKPYIKAIOMIECTO MHPaA U €TO YCTOﬁqHBOFO Pa3BUTHA,

UCIOJIb30BAaHUE  yYMEHUH [UIsl aHajau3a, OLIEHKH, IPOTHO3HPOBAHUS COBPEMEHHBIX IPUPOJIHBIX
npoOJIeM U IPOSKTHPOBAHUS IyTeH UX PEILICHMS;

Kommynuxamuenvie YV/{:

CaMOCTOSITEJIbHO OPraHU30BBIBaTh yue€OHOE B3aMMOJEHCTBHE B rpymme (OmpenensTh oOLue ey,
pacnpenenaTs poiau, JOroBapuBaThCs APYT ¢ APYTOM H T.1.)

OTCTauBasi CBOIO TOUKY 3PEHHUs, IPUBOJUTH ApIrYMEHTHI, OJATBEPKAas UX (haKTaMu;

B JMCKYCCMM YMEThb BBIIIBUHYTh KOHTPAapryMeHTHI, IepedpazupoBaTb CBOI MbICIb (BlIafeHHUE
MEXaHU3MOM HKBUBAJIEHTHBIX 3aMEH);

YUYUTHCS KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM IIPU3HABATh OIIMOOYHOCTH
CBOETO MHEHHUS (€CJIM OHO TaKOBO) M KOPPEKTHPOBATH €T0;

MOHUMasl TO3UILMI0 JIPYroro, pasiuyaTh B €ro peud: MHEHHE (TOUKYy 3pEeHHs), J10Ka3aTeabCTBO
(aprymMeHThI), aKThl; THIOTE3bI, aKCHOMBI, TEOPHUH;

YMETDB B3TJTIAHYTH Ha CUTyallUIO C WHOU MO3UIUN U JOTOBAPUBATHCA C JIIOABMU MHBIX HOSI/IHHI;'I.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne = HammenoBanme
(undposbie)
n/ pa3jiejioB U TeEM Bcer  KonTpoabHn IIpakTnyeck
o0pa3oBaTe/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypchl
Paznen 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
XuMuUs — BaKHas
o0mnacTb
bu6mmoreka [IOK
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/7f4183
MPaKTUYECKON 7¢
JCATCIIbHOCTH T
YyeJioBeKa

BemectBa u

1.2 XUMHUUYECKHE 15
peaxiun
Wroro mo pazneny 20

bu6mmoreka [IOK
https://m.edsoo.ru/7f4183
7c

Pa3pnen 2. Baxxneiimme npeacraBu

TCJIH HEOPraHUYIECCKUX BEIIECTB

Bo3zayx.
KHCH};X on bu6mmoreka [IOK

2.1 POA. 6 https://m.eds00.ru/7f4183
[TonsiTue 00 7
OKCHAAX o
Bonopon.Ilonsitue bubnuoreka [IOK

2.2 0 KHUCIIOTax U 8 1 https://m.edsoo.ru/7f4183
COJIX 7c
Bona. PacTBopsr. bubnmoreka [JOK

2.3 [Tonsitue 06 5 1 1 https://m.edso00.ru/7f4183
OCHOBAHUAX 7c
OCHOBHBIE KJIaCChl bu6mmoreka [IOK

2.4 HEOpPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COeTUHEHNN 7c

Hroro no paszneny 30

Pasznea 3. Ilepuoauveckuii 3axon u [lepuoanyeckas cucreMa xXumMmudeckux iementon /1. U.
MenneneeBa. CtpoeHne aToM0OB. XUMHU4YecKasi CBA3b. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIE

peakuun
Ilepuonnueckuii
bub6mmoreka [IOK
3aKOH U
3.1 enomitecka 7 https://m.edso00.ru/7f4183
puoanIecKas 7c
cucreMa
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XUMHUYECKHUX
snemenTtoB . U.
Meunpene-eBa.
Ctpoenue aToma

I[TPOT'PAMME

XumMmuyeckas
CBSI3b. bubmuoreka [JOK
3.2 OKHCIIUTENTEHO- 8 https://m.edso00.ru/7f4183
BOCCTAaHOBUTEJIbH ic
bIC PEAKIINH
bu6mmoreka [IOK
Uroro no pazneny 15 https://m.edsoo.ru/7f4183
7c
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edso0.ru/7f4183
ic
OBIIEE
KOJIMYECTBO 68
YACOBIIO
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9 KITIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue
(undposbie)
n/  pa3sJesioB H TeM Bcer  Kourtpoabunl  IIpakTuyecku
oOpa3oBaTe/ibHbIE
1| NporpaMmMbl 0 e padoThl e padoTsl
pecypchbl
Pa3znes 1. BemecTBo 1 XuMH4YecKHe peakuuun
IToBTOpEeHUE N
yriayoneHue bubmumoreka [IOK
11 3HaHUI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pazzenoB Kypca 8 36
KJ1acca
OcHOBHBIC
bubmuorexa [JOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XUMHUYECKUX 36
peakuuii o
DNeKTpoNUTHYECKa
s1 IUCCOIIMALIN. bu6mmoreka [IOK
1.3 XUMUYECKUE 8 1 1 https://m.edsoo.ru/7f41a6
peaKIyy B 36
pacTBopax
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
O61mmas
XapaKTepUCTHKA bubnuoreka [IOK
2.1 XAMUYECKHUX 4 1 https://m.edsoo.ru/7f41a6
aneMmenToB VIIA- 36
rpynmnsl. ['anoreHst
O61mas
XapaKTePUCTHKA
bubmuorexa [JOK
XUMHUYECKHUX
2.2 6 https://m.edsoo.ru/7f41a6
anemeHToB VIA- 36
rpynnsl. Cepa n eé€ o
COCTMHCHHS
O6mmas
XapaKTepUCTHKA
XAMUYECKUX bu6mmorexa [IOK
2.3 snemeHToB VA- 7 1 https://m.edsoo.ru/7f41a6
rpymibl. A30T, 36
dhocdop u ux
COCTMHCHHS
06
54 1as 8 1 9 bubnmuorexa [JOK

XapaKTCPUCTHUKA

https://m.edsoo.ru/7f41a6
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XUMHUYECKHUX
aneMeHToB |V A-
rpynmnsl. YTiaeposa
Y KPEMHUM U UX
COETUHEHUS

Hroro no pazneny

25

Paznen 3. MeTaJJIbI M MX COeAUHEHUS

OO0mue cBoicTBa bubmorexa LOK

3.1 4 https://m.edsoo.ru/7f41a6
METAJIIOB

36

Baxneiimme bu6mmoreka [IOK

3.2 METaJUIbI U UX 16 https://m.edsoo.ru/7f41a6
COCOUHEHUS 36

Utoro no pazneny 20

Pasnen 4. Xumus u okpy:xaiomas cpeaa

BemiectBa u bu6mmoreka [IOK
4.1 MaTepHalIbl B 3 https://m.edsoo.ru/7f41a6
JKU3HU YeJIOBEKA 36
Hroro no paszneny 3
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE KOJIMYECTBO
YACOB I10 68

I[TPOT'PAMME
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