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INOACHUTEJIBHAS 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABJIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC 00O, a takxke Ha OCHOBE (eaepabHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIMH MPENoAaBaHus Y4eOHOTO IMpeaMera
«Xumus» B 00pazoBaTelbHBIX opranu3anusax Poccuiickoir @enepamnmm.

[TporpaMmma mo XuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTrernu OOyYCHHS,
BOCIIUTAHUS W Pa3BUTHs OOYYAIOIIMXCS CpPEACTBAMHM Yy4eOHOro NpeaMeTa, yCTaHaBIMBAET
00sA3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPELyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpHUPOBAHHE 10 pa3/iesiaM U TeMaM MPOrpaMMbl 110 XUMHH, ONpeIeseT KOJIUYECTBEHHbIE
Y KaUeCTBEHHBIC XapaKTEPUCTUKHU COJEPKAHUSI, PEKOMEHIYEMYIO TIOCIEI0BATEILHOCTh U3YUCHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTrO IMpoliecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaIoOUINXCs, ONPEAENISIET BO3SMOKHOCTHU NPEAMETA JIJIS peaiu3aluu
TpeOOBaHUIl K pe3yJabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelNbHOW MPOTrpaMMbl Ha YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKkKe TPeOOBaHUI K pe3yjbraraM OOy4YeHHS XUMHH Ha
YpOBHE IIeJiel M3y4eHHUs MpeIMeTa U OCHOBHBIX BUAOB y4eOHO-II03HABATEIBHON AESITENbHOCTU
00yyJaromerocs 1o OCBOCHUIO y4eOHOTO COICPKAHUS.

3HaHME XUMUU CIIY>KUT OCHOBOH i (POPMHUPOBAHUS MUPOBO33pEHUsI 00y4aloIIerocs, ero
MIPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIC XUMUEH
MPEJICTABICHHS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLIUU BEIIECTB B IPUPOJIE, O MyTIAX
peuieHuss TIOOANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTUS YEJIIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOJIeM 3ApaBOOXPaHEHUSI.

N3ydenue xumuu:

- CIIOCOOCTBYET pealn3alliii BO3MOXHOCTEH sl camMopa3BUTUA U (HOPMHUPOBAHUS
KYJBTYPbI JINTYHOCTH, €€ 001IeH 1 PyHKITMOHAITBHOW TPAMOTHOCTH;

- BHOCHUT BKJIaJ] B OPMUPOBAHNE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydarommxcs,
HAaBBIKOB  HMX  CAMOCTOSITEIbHOM  y4eOHOW  JESATENBHOCTH, OKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHON JKU3HHU, TaK U B
MpoeCCHOHAIBHON JESATENHHOCTH,

- 3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBHI IE€JIOCTHOTO
B3TJIsAJIa HAa €IMHCTBO MPUPOJIBI M YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM 3TAlloM B (JOPMUPOBAHUH
€CTECTBEHHO--HayYHOU TPaMOTHOCTH 00YYarOIINXCS;

- CIocOOCTBYET (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIIOTHUYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBiieHHUss B OOy4YeHHHM XUMHUHU OO0ECIIEYMBAIOTCS CHEU(UKON COAep KaHUS
y4eOHOT0 TIpeaAMETa, KOTOPBIN SBJISIETCS TEIaroTHYECKH aJalTHPOBAHHBIM OTPaKEHHEM 0a30BOM
HayKHd XMMHUU Ha ONpPeeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00Iero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00y4JaroIMMHUCS CUCTEMBI TIEpPBOHAYATIBHBIX MOHSATHH XUMHUHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJICITBHBIX 3HAUNMBIX MIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa comepaHus MPOrpaMMbl MO XHUMHH C(HOpPMHpPOBaHA HAa OCHOBE CHCTEMHOTO
nonxona k e€ mzyueHuro. CojepaHue CKIQJbIBACTCS U3 CHUCTEMbl MOHATUH O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuUMHUYEeCKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OPTraHHW30BaHbl MO0 MPUHIUIY IOCJIEAOBATEILHOTO Pa3BUTHS 3HAHUW HA OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YU€HUSI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHU;

— YUYEHHS O CTPOCHUH aToMa U XMMHUYECKOH CBSI3H;

— IIPEJCTABICHUN 00 AIIEKTPOIUTUIECCKON AUCCOIUAIIIH BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPHUYECKH ITOJYYEHHBIX M
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS OCIEI0OBATEIBHO OT OJJHOT'O YPOBHS K APYTOMY, BBITTOJIHSS
GbyHKIUN 0OBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
IPUMEHEHHUS U TIOJYyUYEHHUS U3y4YaeMbIX BEIECTB.

OcBoeHHe MPOrpaMMbl 1O XHMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHUIO TMPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYyYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HAaHUIO U METOJaM II03HaHUs B Hayke. M3yueHue xumun
IPOMCXOIUT C MPUBIICUCHNUEM 3HAHHH U3 paHee H3YUSHHBIX yUeOHBIX TpeaMeToB: «OKpy Karomun
Mup», «buonorus. 5—7 knacce» u «dusnka. 7 Kiacey.

[Tpu u3yueHnn XUMUN TPOUCXOAUT (POPMUPOBAHNE 3HAHHI OCHOB XUMHUECKON HAYKH KaK
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKOM JESATEIbHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJBTYpHI. 3afada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MIOJIO)KEHUHM, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YUYCHHUH BEIIECTB U XUMUYECKUX PEaKIuil, B
(GOpMUPOBAHMM U DPA3BUTHUM I[O3HABATEJIBHBIX YMEHUH M HUX NPUMEHEHUHM B Y4YeOHO-
MO3HABATEJILHON U yueOHO-UCCIIe0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacHOTO
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM KU3HHU.

[Ipy u3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0oOpa3oBaHMs Ba)XHOE 3HAUYCHUE
IpUOOPEH TaKUE LeJH, KaK:

— (popMHupOBaHUE MHTEIJIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO pEIIEHUM, CHOCOOHOM ananTHUpOBaThC K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HAaNpaBJIeHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHHEe O00ydaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  NEATENBHOCTH, HAy4YHbIM  METOAaM  IO3HAHUS,
(bopMUPYIOIIMM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUIUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quciie yMEHUHM OOBACHATh U OLIEHUBATh SIBICHUS OKPY>KaIOILIEro MUPa, UCIIOJIb3Ys 3HAHUS U OIIbIT,
MOJIy4YE€HHbIE MPH U3YyYEHUU XHUMHUH, MPUMEHATh UX MpPHU PEIIeHUH IpoOsieM B MOBCEIHEBHOMN
JKU3HU U TPYIOBOM IEATEIBHOCTH;

— (opmupoBaHue y 00y4yaronuxcs ryMaHUCTHUECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKH 1IEJIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHUBAIIUHU K 00YUEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTTUTAHHUIO
Ha OCHOBE YCBOGHHsS OOIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ WISl ¥ HAPABIIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

OO11ee 4nCiIO 4acoB, OTBEAEHHBIX JJIS M3YYEHUS] XMMUU HAa YPOBHE OCHOBHOTO OOIIETO
obpazoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B HefeN0), B 9 kiacce — 68
qacoB (2 yaca B HEZEIIO).



COJAEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHa4ya/bHbIe XMMHYECKHE IOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJOBEKa. XUMHS B cuUCTeMe Hayk. Tema u
BemecTBa. dusnyeckre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BeliecTB. [loHsTue o metonax
no3HaHus B XuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3ienenus cMeceil.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cnoXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckast popmyra. BaJeHTHOCTh aTOMOB XUMUYECKUX IJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocraBa BemiectB. OTHocuTeNlbHAass aToMHas Macca. OTHOCHUTENbHAas MOJEKyJspHas Macca.
MaccoBas 10151 XMMUUYECKOTO 3JIEMEHTA B COCMHEHUH.

KonuuectBo BeniectBa. Mosib. MosnspHas macca. B3auMocBs3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHHMII BemecTBa. Pacu€Tel mo GpopmynamMm XUMUYECKHX COCTUHEHUH.

®u3nueckue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXPAaHCHHS MACChl BEIECTB. XUMUYECKUE ypaBHeHUs. Kiaccudukanus XUMHYECKUX peaKinuii
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJ0H, mpaBmiaMu paboThl B JabopaTropuud U mpuéMaMu
oOparieHusi ¢ J1abOpaTOpHBIM O0OpPYJAOBAaHHEM, H3YYCHHE M OINUCAHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYEeCKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBlIeHHUEe BOCKA, TassHUE JIb/Ia,
pacTupaHue caxapa B CTYIKE, KAIICHHE W KOHJICHCAIMS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH,
MIPOKATMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOACHCTBHE Mea C KUCIOTOM) SIBICHU, HAOM0IeHUE U
OTHMCaHue MPU3HAKOB MPOTEKAHUS XUMHYECKUX PEaKIUi (pa3ioKeHHe caxapa, B3auMOoICHCTBIE
CEpHOH KHUCIOTHI C XJopuaoM Oapusi, pasnoxkeHue ruapokcunaa menu (II) mpu nHarpeBanuw,
B3aUMOJICUCTBUE Kene3a ¢ pactBopoM cou meau (II), uzydyenne cnocoOoB pasneneHus cMeceit:
C TOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBIMAPUBAHUE, MUCTUIULIINS, Xpomarorpadus,
MPOBE/ICHUE OYMCTKU TMOBAPEHHOM COJIM, HAOJIOJEHHWE U OINHUCAHUE PE3YyJbTaTOB MPOBEIACHUS
ONbITa, WIITIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJEIEeH MOJIEKYJ
(1IapocTepKHEBBIX).

Baskneiimue npeacraBuTe/ I HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopoq — 31€MEHT M IPOCTOE BEILIECTBO.
HaxoxneHnue kucinopoaa B mpupoje, GU3nYecKue U XMMUUYECKHEe CBOWCTBA (peakluyd TOPEHHUS).
Okcuapl. Ilpumenenue xucmopoma. CrocoObl MOMydeHHs] KHCIOpojaa B JabopaTopuu U
MPOMBINIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — algoTporHas MOAU(PUKAIUS
KHCIIOpO/Ia.

TemmoBoit >(PekT XUMHUYECKOW peakIuH, TEPMOXMMHUYECKHE YpaBHEHUS, 53K30- H
SHIOTEPMUYECKHE peaKIuu. TOIIMBO: Yroib W METaH. 3arpsS3HEHHE BO3AyXa, YCHUJICHUE
HNapHUKOBOTO AP deKTa, pa3pylieHre 030HOBOTO CIIOS.

Bogopon — anemeHT u npoctoe BeniecTBo. Haxoxaenre Boiopoaa B nmpupoe, hrusnueckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoNTydeHus. KuciaoTel u comnu.

Moutsipabiii 00bEM Ta30B. Pac4€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

®usnyeckue cBorMcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACBIIICHHbIE PAcTBOpbl. PacTBOopMMOCTh BelecTB B BOoAe. MaccoBasi 10is BellecTBa B
pacTtBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUEe NPUPOIHBIX BoJa. OxpaHa M OYMCTKa
MPUPOJIHBIX BOJI.

Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
cojieoOpa3zyroue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpa3zyromue. HomeHnknarypa
OKCcHA0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.



OcHoBanus. Kiaccudukanuss ocHoBaHW: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XHUMUYECKHE CBOWCTBA OCHOBaHMU. [lomydenue
OCHOBAHMH.

Kucnotsl. Knaccudpukamus xkucnor. Homenknatypa kucinor. @U3nyuecKkue 1 XUMHUECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tomyyenue Kuciort.

Comu. Homenknatypa cosieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
coJiei.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAaHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBCHHOE OMpeeliCHUEe COJEpKaHUsI KUCIOPOoJa B BO3AyXe, MOIyYCHHE, COOMpaHHE,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHHUS M TMPEKpAIICHUs TOpeHUs (Ioxkapa), 03HAKOMIICHHE C
o0Opa3liaMud OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacrno3HaBaHUE U
M3yueHue CBOMCTB Boaoponaa (TopeHue), B3aumozeiicTBue Bogopoaa ¢ oxcugom menu (II)
(BO3MOYHO MCIOJIb30BaHKE BUAEOMATEPUAJIOB), HAOIIOeHIE 00pa31loB BEIIECTB KOJUYECTBOM |
MOJIb, WCCJIEOBAaHHE OCOOCHHOCTEW DPACTBOPEHHUS BEIECTB C Pa3IMUYHON PaCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METAUIaMU (HATpUEM U KajbllieM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOJI0/ICHUE M3MEHEHUsI OKPAaCKM WHIMKATOPOB B PAcCTBOPAX KUCIOT W IIEJIOYEH, M3ydeHUe
B3anmMoeiicTBus okcuaa Meau (II) ¢ pactBopoM cepHOl KMCIOTHI, KUCIOT ¢ METalIaMH, peakui
HEUTpAJIU3aLUH, TTOJYUYEHHE HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHUE OJIHOTO METaJIa APYTUM
M3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHelmme Kiaccol
HEOPraHUYECKUX COCIMHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanyeckasi cucrema xumMudeckux siementos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKas CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKH KIACCH(PUKAIIMN XUMUUECKHUX IeMeHTOB. [[oHATHE O Tpynmax CXOIHBIX
AIIEMEHTOB (IIETIOYHBIE U MIET0YHO3eMeNbHbIE METAIIIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3ytoT aM(pOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonuueckuin 3akoH. llepmoauueckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [leproaudeckoid cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DuU3nuecKkuid CMBICIT
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX siep. 3oTormbl. DnekTpoHbl. CTpOEHUE SJIEKTPOHHBIX
obosouek aroMoB TepBbIX 20 xuMuueckux diemMeHTOB Ilepmommueckorr cucremsr J[. U.
MenpeneeBa. XapakTepUCTUKa XMMUYECKOT0 3JIEMEHTA IO €ro MoJIoKeHHto B [lepuoanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS pauyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPyINaM U MepruoaMm.

3nauenue [lepuoamueckoro 3akona u Ilepuognueckoil cUCTEMbl XUMUYECKUX AJIEMEHTOB
JUIsl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIN U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAs ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHAas CBs3b.

Crenenb  okucienusi. OKUCITUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. I[Ipouecchb
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3y4YeHHe OO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJICHCTBUE THUAPOKCUIA
LMHKAa C pacTBOpPaMHu KUCIOT M IIEJI0Yed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOMIUX TPUMEPDI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKuil (TrOpeHue, peakiiuu pas3ioKeHUs, COSTUHEHHS).

Mesxicnpeomemmuuie ceasu



Peanuzanus MexXnpeIMeTHBIX CBSA3€H MPHU MU3YYEHWH XMMHUHU B 8 KJIACCE OCYIIECTBIISIETCS
Yyepe3 UCTIO0Ib30BAHNE KaK OOIINX €CTECTBEHHO--HAYYHBIX MIOHATHI, TaK U MMOHATUH, SBISIOIIUXCS
CHUCTEMHBIMU IS OTAENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO011me ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyYHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIN3,
CUHTE3, Kiaccu(puKauusi, NEePUOIUYHOCTb, HAONIOJCHUE, SKCIEPUMEHT, MOJEIUPOBaHNUE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®u3nka: Marepus, arToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
paZoaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUECKUN 3apsl, BELIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

leorpadus: armocdepa, rtumpochepa, MUHEpadbl, TOPHBIE TOPOJBI, TIOJE3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYECKas peaKkuus

[lepnonnueckuii 3axkoH. Ilepuogmueckas cucrema XxuMuuyeckux dsyemeHros [l M.
MenpgeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kaaus, KajblUs U UX COCAUHEHUH B COOTBETCTBUM C
MOJIOKEHUEM FJIEMEHTOB B lleproanyueckoi cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEILLIECTBA OT THIA KPUCTAIMYECKON PEIIETKU U BU1a XUMUYECKON CBSI3U.

Kiaccudukanuss 1 HOMEHKJIATypa HEOPTaHMYECKHX BEHIECTB. XHMHYECKHE CBOMCTBA
BELIECTB, OTHOCSIIUXCS K Pa3jIMYHBIM KJIaccaM HEOPraHWYECKUX COCIUHEHHI, TeHEeTHdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
Y4aCTBYIOUIMX B PEAKIIMH BEIIECTB, [0 TEIIOBOMY 3(D(PEKTY, 10 U3MEHEHUIO CTENEHEH OKUCIIEHUs
XUMHUYECKHX DJJIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTHIO KaTajau3aropa). OJK30- H
SHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPAaBHEHHUSI.

[TonsiTne o cxopoctu xumuuecko peakuuu. IlonsTHe 06 0OpaTHMBIX M HEOOPATUMBIX
XUMHUECKUX peakiusx. [IoHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [loHsTue o
karanuse. [lonaTue o xuMnyeckoMm paBHOBeCHH. DaKTOpPBI, BIUSAIOLINE HA CKOPOCTh XUMHUYECKON
peaKkury U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH, 3JEKTPOHHBI OalaHC OKHUCIHUTENIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBieHHE YpPaBHEHHMM OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakiuii ¢ UCIOIb30BaHUEM METO/1a HJIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOUMALMU. DIEKTPOJIUTHl U HEIJIEKTPOIUTh. KaTHoHBI,
aQHUOHBI. MexXaHM3M IMCCOLMALINN BEIIECTB C pa3INYHbBIMU BUIAMU XUMHUUYECKOU CBA3H. CTENEeHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIHUTHI.

Peakuuu moHHoro o6MeHa. YcClIOBHS NMPOTEKaHUs pEaKkIMii HOHHOTO OoOMeHa, TOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJEH B CBETE
IpeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccolranuu. KadyecTBEeHHbIE peaklUud Ha HOHBI
[TonsiTHE O THIPONIH3E COTEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEIAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTHM XHMHMUYECKOW pEAKIUU OT BO3JACHCTBUS Pa3IUUHBIX
(bakTOpOB, UCCIEIOBaHHE IJIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, MpoIlecca AUCCOLMAIIUN
KHCJIOT, 111eJ104ei U cosell (BO3MOKHO UCIIOJIb30BaHUE BUEO MAaTEpUANIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHHUsS peakUuii MOHHOro oOMeHa (oOpa3oBaHHE OcCalKa,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), OMBITOB, MJUTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX pPEAaKLUN (FOpEHME, peaKlUuu DPA3I0KEHUsI, COEAUHEHNUS), pacllO3HaBaHUE



HEOPraHMYECKUX BELIECTB C IIOMOLIBI0 KAueCTBEHHBIX pEAKIMH Ha HOHBI, pEIIeHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtaJuibl 1 UX COeJUHEHUS

OO0mass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHCTBHE C METaUlaMH, HEMETaJulaMu,
menoyamu).  Xsoposopopoa. ConsiHas — KMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyu€HHeE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelnne Xi10puabl
U UX HaXOXJIEHUE B IIPUPO/JIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3nyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOIU(DUKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3MYecKHue M XHUMHUYeckue cBoiicTBa. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (PU3NYECKNE M XMMHYECKHE CBOWMCTBA
(oO1e Kak MpeacTaBUTeINs Kiacca KUCIOT U crieruduueckue). XUMUUYECKUE peakuy, JexKalue
B OCHOBE IIPOMBIIIUIEHHOT'0 CII0CO0a MOyueHUs CEpHOM KUCIOTHI. [IpriMeHeHne cepHOi KUCIIOTHI.
Conn cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cyinbdar-uoH. Haxoxxnenue cepel u eé
COCIMHEHUH B IpHUpOoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOLIEH Cpeabl COCIUHEHUSAMU CEPbI
(KMCIIOTHBIE 10K, 3arpsA3HEHUE BO3/lyXa U BOJOEMOB), CLIOCOOBI €ro Mpe10TBPalILECHUs.

OOmass xapakrepucTuka 31eMEeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCTpaHeHHWE B MpUpoie, (U3UYEecKue Hu
XHUMHYeCKHe cBOiCcTBa. KpyroBopoT a3ora B npupoje. AMMHUAK, ero (pu3n4eckue U XUMHYECKHE
CBOWCTBa, MoylyueHue 1 npumenenue. Coinu aMMOHUS, UX (pU3NYecKre U XMMUYEeCKHe CBOMCTBRa,
npuMmeHeHrne. KauecTBeHHas peakiivs Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIyYeHUE,
¢u3nueckue M XUMHYECKHME CBoOicTBa (0OIIMe Kak MpeACTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHuE HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX
ynoOpeHnii. XUMHUYecKoe 3arpsi3HEHHE OKpY’Kalolleld Cpeibl COeANHEHUS MU a30Ta (KUCIIOTHBIE
JOKIH, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amioTpoIHble MoOAU(UKALNU
docopa, pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, mnoiyueHue. Vcmonb3zoBanue QocharoB B KayecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

OO6mass xapakrtepuctuka 3yeMeHTOB IVA-rpymnmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble CTENCHU OKUCIEHHs. YTIepoJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gpusndeckre U XuMU4YecKue cBoicTBa. Axcopouus. KpyroBopot yrieposaa B mpupoe.
Oxcunpl yriaepona, ux Gu3n4ecKue U XMMUYECKHe CBOWMCTBA, JICHCTBHE Ha YKUBbIE OPTaHU3MBI,
MOJly4YeHUE U MPUMEHEHHE. DKOJIOTHYeCKUe MpobeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kucimora u eé
coiu, UX (U3MYEecKHMe M XHMMUYECKHE CBOMCTBA, MOJIyueHHE U NpuMeHeHue. KauecTBeHHas
peaknus Ha KapOOHAT-MOHBIL. Mcnonp30BaHue KapOOHATOB B OBITY, METUIIMHE, TIPOMBIIUIEHHOCTH
Y CEIbCKOM XO35IMCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUAX Yriepoja
(MeraH, 3TaH, STUJIEH, alleTUJIeH, ITAHOJ, TIULEPUH, YKCycHas KucioTa). [I[pupoaHbie HCTOYHUKU
yTIE€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HePTh), IPOAYKTH UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY U IPOMBINUICHHOCTH. [loHATHE O OMONOrMYecKH Ba)KHBIX BEIIECTBAX: >KHpax, Oelkax,
YyII€BOJAaX — M HMX POJIM B KU3HU 4YeloBeKa. MarepuanbHOE €IUHCTBO OpPraHUYECKHX U
HEOPraHMYECKUX COEIMHEHUH.

Kpemuuii, ero ¢usnyeckne M XUMHUYECKHE CBOWCTBA, IOJIYYCHHE U IPHUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpexactaBieHuss o6 okcume kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. Baxkueimme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEAHEBHOM KU3HU.



Xumuueckuii IKcnepumenm:

u3ydeHne o0pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NIEeCKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M MX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BHUACOMATEpUaAIOB), O3HAKOMJIEHHE C 0OpasliaMu XJIOpUAOB (TajJOreHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl ¥ €€ COCOTUHEHHUSAMH (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATepHanoB), HaOmOJeHHe Tmporecca OOyrauBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XMMHUYECKHX CBOMCTB pa30aBICHHOHN CEepHOM
KHUCJIOThI, TIPOBEJCHUE KAaueCTBEHHOM peakluuu Ha cynbdaT-uOH U HaON0JIeHUE IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUATIOB), 0Opa3iiaMu a30THIX U pochOopHBIX ya0OpeHUH,
[OJlyY€HUEe, coOupaHue, pacro3HaBaHUE W U3Y4YEHHE CBOICTB aMMMaka, IpPOBEICHUE
KauyeCTBEHHBIX peakluii Ha MIOH aMMOHUA U GocaT-uoH U U3yYeHHE MTPU3HAKOB X MPOTEKAHUS,
B3aMMOJICHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C ME/AbI0 (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPHANIOB), H3Y4YCHHE MOJeNeld KPUCTAIUIMYECKUX pemeEToK anMasa, rpadura,
¢ynepeHa, 03HaKOMIIEHHE C MPOLIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIEM U yCTPOMCTBOM MTPOTHUBOrasa, MojdyueHne, coOupanue, paclio3HaBaHue U U3Y4YeHHE CBOWCTB
YIJEKUCIOro ra3a, IpPOBEJACHHME KaueCTBEHHBIX peakluil Ha KapOOHAT M CUJIMKAT-UOHBI U
W3yY€HUE [MPU3HAKOB HUX IMPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKLIUEH CHUIMKATHOM
IIPOMBILUIEHHOCTH, PEIIEHNE YKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMe «BaxkHennme HeMeTallIbl U UX
COEIMHEHUS».

MeTtajibl M X COCAUHEHUS

OO61mas xapakTepuCTHKa XUMUYECKIX SJIEMEHTOB — METaJJIOB Ha OCHOBAHUHU MX MTOJIOKECHHUS
B [lepmoanueckoin cucreme xumuueckux siemeHToB . M. MeHaeneeBa u CTpOEHHs aTOMOB.
Crpoenue MeramioB. Meramnueckas CBsA3b M METAJUIMYECKAs] KPUCTAUIMYECKas pEeHIETKa.
DNEeKTPOXUMUYECKUN Pl HampspkeHUM MerauioB. DU3MYECKWe W XUMUYECKHE CBOWMCTBA
MetauioB. O0Iue crnocoObl NoMy4YeHus: MetaioB. [IoHATHE O KOPPO3UU METaIOB, OCHOBHBIE
CrocoObl 3auUThl UX OT Koppo3uu. CruiaBbl (cTanb, YyTyH, JIOPAJIOMMHMHA, OpoH3a) M HX
MPUMEHEHNE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounbie MeTauibl: TONOKEeHUE B [leproanueckoi cucTeMe XUMUYECKUX JIEMEHTOB [l.
N. Menzaeneesa, CTpOEHHE UX aTOMOB, HAaXOXAcHUE B Ipupoac. PU3NUYECKHE U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHS U Kanus. [Ipumenenue
LIEJOYHBIX METAJJIOB U UX COEIUHECHUM.

[[{erouHO3€eMENBHBIE METAIIBI MATHUW U KaNbIUil: OJ0KeHNe B [leprnonnueckoii cucreme
xuMmuueckux diaeMeHToB JI. M. MenneneeBa, CTpoeHHE MX aTOMOB, HaXO0XICHHUE B IPUPOJE.
dusnyeckrie U XUMHYECKHE CBOMCTBA MAarHUs W KalbIUd. BakHeHWIHne coemMHEHUS KalbIHs
(oxcua, TUAPOKCHUL, o). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumuueckux sinemeHto [ U.
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJIeHUE B npupoae. Pusnyeckue U XUMUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenune B Ilepumonuueckoir cucreme Xxumuueckux isnementoB J[. W.
MenneneeBa, CTpO€HHE aToMa, HaxoXKJAeHue B npupojae. Gusndyeckne U XMMUYECKHE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunsl u conu skene3a (II) u sxenmesa (III), mx cocraB, cBoiicTBa U
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMHU CBOMCTBAMU, U3yUEHUE
Pe3yJIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO MCIOJIb30BaHNE BUACOMATEPUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJA KajblMsl M HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KCCIIEIOBAHUE CBOMCTB >XECTKOM BOJBI, IMpOIECcCa TOPEHHsS >Kele3a B
KHUCcIoposie  (BO3MOXKHO — KCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX peaklMi Ha MOHBI: MarHus, Kajblus, allOMUHUS, UHKa, xene3a (II) u xenesa



(III), menu (1), HaOmrOEHHME W OMHCAHWE MPOIIECCOB OKPAITUBAHUS TUIAMEHW MOHAMU HATPHS,
KUt M KaJIbLus (BO3MOXXKHO HCIIOJIb30BaHUE BHICOMATEPUAIIOB), HCCIIEIOBAHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BakHeWIme MeTaibl U UX COCTUHEHUSD.

XuMHs 4 OKpYsKamoas cpeaa

BemiectBa u MaTepuanbl B IOBCEIHEBHOM >KM3HU 4YeIoBeKa. be3onacHoe HCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momoins mpu XUMHYECKHX OOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEeHHE OKpYyXKarollel cpelibl (MpeaenbHas OMyCcTUMasi KOHLEHTPALUs
BemecTs, ganee — [1JIK). Poib xumun B pereHun 5K0I0rn4ecKux mpooiem.

Xumuueckuii IKcnepumenm:

u3y4yeHue o0pa3loB MaTepUaIOB (CTEKIIO0, CIIaBbl METAJIJIOB, [TOJIMMEPHBIE MAaTEPUAIIbI).

Mescnpeomemmnuie ceazu

Peanuzanus MeXIpeAMETHBIX CBS3€H MPH M3YYCHHH XUMHH B 9 Ki1acce OCYIIECTBISETCS
yepes UCIOB30BaHNe KaK OOIIUX eCTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U IOHATUHN, SIBIISTFOIIIMXCS
CHUCTEMHBIMU IS OTACJIBHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOTO [IHUKJIA.

OO01re ecTeCTBEeHHO-HAYYHbIE MIOHATUS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHHTE3, Kiaccu(ukanusi, TEePUOJUYHOCTh, HAONIOJIEHHE, HKCIEPUMEHT, MOJECINPOBaHHE,
U3MEepEeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()PeKT, TEXHOTIOT S, MaTepHAaIIbI.

®dusmka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DSJIEKTPUYECKH 3apsi], M[POBOAHUKH, IOJYIPOBOJIHUKH,
JTUDJIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIIECTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITNYECKAsl PeIETKA, CIUIaBbl, (PU3NUECKHUe BEIUYNHBI, €TUHUIIBI
U3MEpEeHUs, KOCMUYECKOE IPOCTPAHCTBO, TUIaHETHh, 3BE3/b1, ColHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, dKocucTeMa, MUHEpAIbHBIE YIOOpEHHS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaANbl, TOPHBbIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMbl€, TOIUITMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUS
JOCTUTAIOTCS B XO7Ie 00Y4YEHHUsI XMMUHU B €JUHCTBE yUEeOHOM M BOCIIUTATEIBHOM IEATEIILHOCTH B
COOTBETCTBUM C  TPAJAULMUOHHBIMU  POCCUWCKHUMH  COLIMOKYJIBTYPHBIMH ¥  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIMH B OOIIECTBE MpPaBUJIAMH U HOPMaMH MOBEICHHUS U
CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN 00yYatOIIUXCsl.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CUCTEMON NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMi M paCIIMpPEHHUE OMbITa ACSITEIbHOCTU Ha e¢
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HayYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B JKH3HU COBPEMEHHOrO OOIIeCTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OpMAIUEH O MEPEAOBBIX ITOCTUKECHUSAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBE
MHpa 1 00IIeCTBa;

2) rpa;kIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COIMHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIWYHOCTHBIX OTHOIICHHWH B
KOJUJIEKTHBE, KOMMYHHUKAaTHBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEeIOBATENbCKOM, TBOPUECKOW H JAPYIHMX BHJAX JEATEIBbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH /1€ATEIbHOCTH MPH BBIIIOJHEHUN yUeOHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIMTOJIHEHUH XHMHUYECKUX SKCIEPUMEHTOB, CO3TaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AedTelNbHOCTH, TOTOBHOCTH
OILIEHUBATh CBOE IOBEJICHHE U ITOCTYIIKH CBOMX TOBAPHUIIEH C TO3UIIMY HPABCTBEHHBIX U MPABOBBIX
HOPM € YYETOM OCO3HaHUS MOCJEICTBUNA MOCTYIKOB,;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33PEHUYECKHE  NPEACTAaBICHHUS O  BEUIECTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH W COCTABIISAIONINE OCHOBY IS
NOHUMAaHMS CYITHOCTH HAYyYHOM KapTHHBI MUPA, IPEJCTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MIPUPOJIBI, B3aUMOCBS3AX YEIIOBEKa C MPUPOIAHOIN CpPeoi, O pOJIM XUMHH B TIOZHAHUH
3THUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAlpaBJICHHBIE Ha IIOJIyYeHHE HOBBIX 3HAHWUU 110 XUMHH,
HEoOXoIuMBbIe Ul OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SBJICHUH, IO3HABATENILHOM,
WH(POPMAIIMOHHON M YUTATENBCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSATEIBHON paOboTHI
C yueOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEpaTypod, AOCTYIMHBIMH TEXHUYECKUMHU CPEICTBAMHU
WH(POPMAIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyUYEHHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTH U YPOBHs 00y4eHUS B TAJIbHEHILEM;

4) popMmupoBaHus KYJIbTYPbI 310POBbA:

0CO3HAHME IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOILIIEHHS K CBOEMY 370POBBIO, YCTAHOBKH
Ha 370pOBbIH 00pa3 >KU3HU, OCO3HAHUE IIOCIEACTBUN M HENPUSITHE BPEIHBIX HPHUBBIYEK
(ynorpeOyieHusT aJKOrojisi, HApKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS TpaBHII
0€30MacHOCTH NP 00PALIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B ObITY U peanbHOMN KU3HMU;

S) TpPyAOBOro BOCIIMTAHUS:

MHTEpPEC K MPAKTUUYECKOMY M3yUeHHUI0 Mpodeccuii 1 TpyAa pa3InyHOro poja, yBakeHHE K
TPYAY U pe3yibTaTaM TPy I0BOH JesITeIbHOCTH, B TOM YHCIIE Ha OCHOBE TPUMEHEHHS IPEIMETHBIX
3HaHUW 1O XHUMHH, OCO3HAHHBIM BHIOOP WHAMBUAYAIbHONH TPACKTOPUU TPOJOJIKEHUS
0o0pa3oBaHus C y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHUH, OOIIECTBEHHBIX



WHTEPECOB W TMOTPEOHOCTEH, YyCHEenmHOW Npo(hecCHOHATBFHON eATeIbHOCTH W Pa3BUTHS
HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHCS B MPOPECCHOHATBHON CPE/IE;

6) IK0JIOrM4€eCKOro BOCIIUTAHMS

AKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 30pPOBOro M 0e30macHOro odpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpaBUl O€30MacHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYyaIUsX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JIIOJCH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MOJy4YaeMble MPY U3yUYEHUU XUMUH, JI pEeLICHUs 3a/1a4,
CBSI3AHHBIX C OKPYXAIOLIEH IPUPOJHON CPEAOM, JJIsI NMOBBILIEHUS YPOBHS 3KOJIOTHYECKOU
KyJbTYpPbl, OCO3HAHUS INI00ATBHOTO XapakTepa SKOJOTHYECKUX MPOoOJieM U MyTell MX pelieHus
MOCPEJICTBOM METOJIOB XUMUH, IKOJOTHYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIbHOMN MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJibTaTOB BBIIEISAIOT 3HAYMMBIE 711 (OPMUPOBAHUS
MHUPOBO33pCHUST OOIICHAYYHBIE MMOHATHUS (3aKOH, TCOPHSs, MPUHIUI, TUIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
peaIMeTax U IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
[EJIOCTHOW HAyYHOM KapTHHE MHpa, U yHHBEpCalbHbIC YyueOHbIE JeHCTBUS (TIO3HABATENbHEIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOH e TEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBbie Jiornyeckune AeHCTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUS TP OCBOCHUU 3HAHUM:
PacKpbIBaTh CMBICII XUMUYECKUX MTOHITHH (BBIAEIATH UX XapaKTEPHbIE MPU3HAKU, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTUMU TIOHSTHSIMH), HCIOJIb30BaTh TOHATHSA MJisi OOBSICHEHUS OTICIBHBIX
(bakTOB U SABJICHUI, BRIOUPATh OCHOBAHUS U KPUTEPHH I KJIacCU(PUKAIIMN XUMHUECKUX BEIIECTB
U XUMHYECKUX PEaKIMi, yCTaHaBIMBATh MPUYMHHO-CIEIACTBEHHBIE CBSI3M MEXKIY OOBEKTaMu
U3YYEHHUSI, CTPOUTH JIOTUYECKUE PaACCYXKICHHS (MHIYKTHBHBIC, NETYyKTHBHBIC, MO aHAJIOTHUH),
JienaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE MPUMEHSTHh B IMpollecce MO3HAHUS MOHATHUS (MPEAMETHBIE U METamlpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HWCIIOIB3yEMble B XUMHUHU, MPEOOPA30BBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMU4eckass (opMmylia W ypaBHEHHE XHUMHYECKOM pEakiuu — TPU PEIICHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/ad, C YYETOM OSTUX MOJENbHBIX TMPEJACTABICHUN BBIBIATH U
XapaKTEepPU30BaTh CYIIECTBCHHBIC MPU3HAKH H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIINi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBCHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YUaEMBIX MPOIIECCaX U SBJICHUSIX.

ba3soBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HMCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa TO3HAHUS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3Bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHHIA;

NPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YUYECHHYECKHX
SKCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0OM IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHWS W BBIBOJLI IO pE3ysbTaTaM IPOBEIEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJIeNIaHHOM padoTe.

Paborta ¢ nnopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH MH(OPMALIMIO PA3IUYHBIX BUI0B
1 (HOpM IIPEJCTABICHHUS, TTOyIaeMYI0 U3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJIIpHAs IUTEpaTypa
XUMHYECKOT0 COJIepKaHus, CIIpaBoYHbIe mocoOus, pecypcsl IHTepHeTa), KpUTHYECKH OLIEHUBATh
MPOTUBOPEUNBYIO M HEJJOCTOBEPHYIO HH(POPMAITHUIO;



yMEHHE MPUMEHATh pa3IN4HbIe METObI U 3aIIPOCHI MPHU MOUCKE U 0TOOpe MHbOpMaIuU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOUMBIX JIJIsl BBIMOJTHEHHS YI€OHBIX U MIO3HABATEIBHBIX 33724
onpeAeNéHHOr0 THIMA, MPUOOPETeHHE OMbITa B O0JACTHM HUCHOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJIaICHUE KYJIbTYpOH aKTUBHOI'O MCIIOIb30BAHUS PA3TUUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OpMy MpeacTaBiIcHUS
uH(pOpMAIMKM ¥ WJUTIOCTPUPOBATH PEIIaeMbIE 3a/1a4dl HECJIOXKHBIMA CXEMaMH, JuarpaMMamu,
npyruMu (popmamu rpauKku U UX KOMOMHAITUSMU;

YMEHHE HCIOJIh30BaTh W aHAIM3UPOBAThL B TIpoIlecce Y4eOHOH W HCCiIenoBaTeIbCKON
JEeSTEIIbHOCTH MH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPYXKalOLeh PUPOTHOMN CpeIbl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

yMEHHUS 3aJlaBaTh BOIPOCHl (B XOJe auamora W (Wiu) JTUCKYCCHM) TIO CYIIECTBY
oOcyxmaemMoii Tembl, (OPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPEJCTABIATh MOIyYEHHBIE PE3YJIbTaThl I03HABATEIbHOM JESITEIbBHOCTU B YCTHBIX
W THMCbMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3YyJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIepUMeHTa (J1aopaTOPHOTO OMBITA, JIAOOpATOPHOW pPabOTHl MO HUCCIIEJOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

yMEHHSI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIBLHON U
MCCJIEI0BATENbCKOM JIEATEIbHOCTH TIPU PEIICHUH BO3HUKAIOUIUX IMPOOJIeM Ha OCHOBE yuéTa
Oo0LIMX HMHTEPECOB W COrJIacoBaHMs MO3UIUN (0OCykaeHUs, 0OOMEH MHEHMSIMH, «MO3TOBBIC
ITYPMBD», KOOPJIMHALIUSI COBMECTHBIX JIEHCTBUM, ONIPE/IETICHUE KPUTEPHUEB 11O OIICHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPyTHE).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1€iiCTBUS:

YMEHUE CaMOCTOSITENBHO ONPEAENSITh UENN ACSITENbHOCTH, MNIAHUPOBATh, OCYLIECTBIATh,
KOHTPOJIUPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOIO JCSITEIBHOCTh, BHIOMpATH
Haubosee 3¢ GeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 TO3HABATEeNbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJISATh WJIK KOPPEKTHUPOBATH MPEITI0KEHHBIA AIITOPUTM JI€UCTBUM MTPU BHITIOJIHEHUH 33 JTaHHUI
C y4éTOM TONyYeHHUs HOBBIX 3HAHUM 00 H3yyaeMbIX OOBEKTaX — BEIECTBAX M PEaKIHIX,
OIICHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yJbTaTa 3asBJICHHOU I1€JH, YMEHHE UCIIOIh30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCIOBUU 3a/IaHUM.

HNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pPe3yJdbTAaTOB IO OCBOCHUIO 005S3aTEIBHOrO COAEpIKAHMUS,
YCTAHOBJICHHOTO JIaHHOW (enepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC
oOydJalmuMUcs Hay4dHbIe 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUM, crenuduyeckue s
npeaAMETHOM 00sacTi «XUMUS», BHIBI JEATEIBHOCTH TIO TOJYYEHHIO HOBOTO 3HAHUSA, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YUCOHBIX U HOBBIX CHTYAIUsX.

K xonmy obOyueHusi B 8 kjacce mpenMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OoTpaxkaTb cHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

® PACKPBIBATH CMBICI OCHOBHBIX XMMHYECKUX IMOHSATUNA: aTOM, MOJIEKYJa, XUMHUYECKUI

9JIEMEHT, TPOCTOE BEIIECTBO, CJIOKHOE BEMIECTBO, CMeCh (OJHOPOIHAS W
HEOJHOPO/IHASI), BAJIEHTHOCTb, OTHOCHUTENIbHAsI aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI MAcca, MaccoBast JI0JIs1 XMMHUYECKOTO DJIEMEHTa
B COCAWHECHHWM, MOJSIPHBIN 00BEM, OKCHA, KHUCJIOTa, OCHOBAaHHE, COJIb,
3EKTPOOTPHULIATENILHOCTD, CTENICHb OKUCIICHUS, XUMUYECcKas peakiusi, Kiaccupukanus
peakluil: peakliui COeIMHEHMS], PEaKLIUU PA3JIOKEHUs, PEAKIIUN 3aMEIICHUS, PEaKIIUU
oOMeHa, 2K30- M YHJIOTEPMHUYECKHE PEAKIINH, TEIUIOBOU 3P HEKT peakiuu, sIpo aToMa,
DIIGKTPOHHBINA CIIOM aroma, aroMHas opOuTanb, paauyC aromMa, XUMHUYECKas CBS3b,
MOJISIPHAsE M HEMOJsIpHAsi KOBAJIEHTHAs CBS3b, MOHHAs CBS3b, WOH, KAaTWOH, aHUOH,
pacTBOp, MaccoBast 10J1s1 BenlecTBa (IPOLIEHTHASI KOHIIEHTPALIMsI) B paCTBOPE;



WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHUYECKUX MOHATHH W NPUMEHATH 3TH
MOHATHS TIPH ONMCAHUM BEUIECTB U UX MPEBPAIICHU;

UCTIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIHKY Ui COCTaBICHHS (OPMYJ BEIIECTB U
YpPaBHEHUN XUMUUYECKUX PEAKIINH;

OTIpEe/IeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTEHEHb
OKHCIICHHSI DJIEMEHTOB B OHHApHBIX COCAMHEHUSX, NPUHAUICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM Mo QopmyiaMm, BHJ XHMHYECKOH CBS3U
(koBajIeHTHAs! U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

packpsiBaTh cMmbIci [lepuonnueckoro 3akona [I. M. MenneneeBa: 1€eMOHCTPUPOBATh
MOHMMAaHUE TMEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonuyeckoil cucreme, 3aKOHOB COXPAaHEHUS MacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYECHHs, 3aKOHAa ABOTapo;

ONMKCHIBATh M XapakTepus3oBaTh TabmuyHyro Gopmy Ilepuogudeckoir cucTembl
XUMHYECKHX DJIEMEHTOB: pa3jnyaTh IMOHATUS «TJaBHAas moarpynmna (A-rpynma)» u
«moboynas noarpynna (b-rpymnma)», maneie u OonblIME TEPUOABI, COOTHOCUTH
0003HaueHMsI, KOTOphle UMelTcs B Tabnuie «llepuonndeckas cucremMa XHMHYECKHX
anemeHToB J[. M. MenneneeBay ¢ UMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKMX D3JIEMEHTOB (COCTaB M 3aps sapa, OO0Illee YMCIO JJIEKTPOHOB U
pacnpeziefieHue X MO0 IEKTPOHHBIM CIIO0SM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YUCIy U COCTaBY YYacTBYIOIIMX B PEaKLUU BEILIECTB, [0 TEIJIOBOMY
apdekry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  TOJTBEpKJasi  ONHCAaHUE TMPUMEpPaMHU  MOIEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

IPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHMMOCTH OT MX KAayeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKaHUsI XMMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTA M0 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPaBHEHUIO XMMUYECKOH peakiui;

IPUMEHATh OCHOBHBIE ONEpallMi MBICIUTENBHON JEesATeIbHOCTH — AHAIU3 U CHHTE3,
CcpaBHEHME, 0000IeHNe, CUCTEMAaTH3alUI0, KIACCU(UKALMIO, BBISIBICHUE MPUUYUHHO-
-CJIEJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHHUS CBOWCTB BEIIECTB M XMMHYECKHX pPEaKLuH,
€CTECTBEHHO-Hay4YHbI€ METO/Ibl IO3HAHUSI — HAOII0ICHHE, U3MEPEHNE, MOJIEINPOBAHUE,
HKCIEPUMEHT (peaslbHbI 1 MBICIICHHBIH);

ClIeZIOBaTh MpaBUJaM TIOJb30BAaHUS XMMHUYECKOH TMOCylol M J1abopaTOpHBIM
o0opyZOBaHHEM, a TaKXke IMpaBWiiaM OOpallleHUs C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKLHSMHU T10 BBITOJIHEHUIO Ta00PaTOPHBIX XUMUYECKUX OTIBITOB I10 MOJYYSHHIO U
coOMpaHnI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJAa W KHUCIOpPOAa), MPHUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MAacCOBOM 10JIEW paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATh
U TIPOBOJUTH XMMHYECKHE dKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT ¢ TOMOIIBIO MHIMKATOPOB (JTakMyc, heHOoN(Taaent, METUIOPAHK U APYTHE).

K xonmy oOydeHus B 9 kJjacce mpeaMETHBIC pe3ysbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYHAIOLINXCS YMEHU:

pPacKpbIBaTb CMBICIT OCHOBHBIX XUMHYCCKUX MOHATHI: XUMUYCCKUU 3JIECMCHT, aTOM,
MOJIEKyJIa, NOH, KATUOH, aHHOH, ITPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, BAJICHTHOCTb,
SJICKTPOOTPULATCIIbHOCTL, CTCIICHb OKHCJIICHHSA, XHUMUUYCCKAas PpCaKIUA, XUMHYCCKaA
CBSI3b, TEIUIOBOM A(PPEKT peakiuu, MOJb, MOJSIPHBIA 00BEM, PACTBOP, AJIEKTPOJIHUTHI,
HCOJICKTPOJIUTBI, OJ3JICKTPOJIUTUYCCKAA JUucconuanusa, pCeakuu HWOHHOIO 06MCHa,
KaTaJn3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMbIE pPEaKIInH,



OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUU,  OKUCIMTENb,  BOCCTAaHOBUTEIb,
OKHCIICHHE€ M BOCCTaHOBJICHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METAUIMYeCcKas), KpUCTaUIMYecKas pemeérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMYECKOM pEaKIuu, NpPeIelbHO JIOIyCTUMAas
koH1eHnTpauus [1JIK BemecTBa;

WIITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMYECKMX MOHATHH U NPUMEHATh 3TU
HOHATHS NPH ONMCAHUM BELIECTB U UX MPEBPAILCHUN;

UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUId COCTaBlIeHHS (hOpMys BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCJMHEHUSAX pPa3IMYHOIO COCTaBa, IPHUHAIJIEKHOCTh BELIECTB K ONpEAEIEHHOMY
KJIacCy COeNMHEHHH Mo (opmyiiam, BHJ XMMHUYECKOW CBSI3U (KOBAJCHTHAs, HOHHAS,
METaJUIn4YecKas) B HEOPraHMYECKUX COEIUHEHUSX, 3aps]l HOHAa IO XMMHUYECKOH
dopMyiie, XapakTep Cpelbl B BOJAHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTANINYECKOM PeIEéTKN KOHKPETHOTO BELIECTBA;

packpeiBath cMbici [lepuonndeckoro 3akona /. . MenzaeneeBa u 1eMOHCTPHPOBATh
€ro TIOHUMAaHHe: ONHCHIBATh U XapaKTepu30BaTh Tabnuunyio dopmy [lepuoanyeckoit
CHUCTEMBbl XMMHYECKHX OHJIEMEHTOB: pa3ivuyaTh MOHATHUS «rjaBHas mnoxarpymma (A-
rpynna)» u «mnobouynas noarpymnna (b-rpynma)», manele u Oosblive NEpUOJIBI,
COOTHOCHUTb 0003HAUYEHUSI, KOTOPbIE UMEIOTCS B IEPUOAMUYECKON TaOIUIIE, C YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsjl A1pa,
o0111ee YnCIIo 3JIEKTPOHOB U paclpeieieHne UX MO IEKTPOHHBIM CIIOSIM), OOBACHATH
o01Ire 3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB DJIEMEHTOB M HMX COEAUHEHUN B
Ipejienax MaJlbIX NEPUOAOB U INIABHBIX MOATPYII C YYETOM CTPOEHHUS UX aTOMOB;
KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (10 YHUCIy U COCTaBy YYacTBYIOIIMX B PEAKIUH BEILIECTB, MO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe U crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, MOATBEPK/Iasl OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPABHEHNUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

COCTaBJIATh YPaBHEHUS DJIEKTPOIMTHUECKON TUCCOLMALMU KUCIIOT, HIEJIOUEN U COJIEH,
MIOJIHbIE U COKpALIEHHBIE YPAaBHEHUS pEeaKIMi HOHHOrO OOMEHa, YpaBHEHUS peaKlUid,
NOATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIy BELECTBAMU
pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYUIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PEeaKIuil;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
POTEKaHUS XUMUYECKUX MTPEBPAILEHUI B Pa3INYHbIX YCIOBUSAX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMyJie COeMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peaklnu;

coOuoiaTh  MpaBUJia IOJIb30BAaHUS XUMHMUYECKOW TOCYJIOM U J1abOpaTOpHBIM
o0opysoBaHHEM, a TaKkKe MpaBuia oOpallleHusi C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHMSMHU T10 BBITOJIHEHUIO Ta00PAaTOPHBIX XUMUYECKUX OTIBITOB I10 MOJYyYSHHIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJICKHUCIIOTO Ta3a);

IPOBOJIUTH PEAKLUH, MOATBEP)KIAIOIINE KAUYECTBEHHBIH COCTaB PA3JIMYHBIX BELIECTB!
pacrio3HaBaTh OMNBITHBIM NYTEM XJIOpUI-, OpoMHI-, HMOAMI-, KapOoHatr-, docdar-,
CHJIMKAaT-, Cylb(paT-, T'MIPOKCUA-UOHBI, KATHOHbI AMMOHMS M HOHBI HM3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX paCTBOpPaX HEOPraHMUECKHUX BEIIECTB;



MPUMEHSTh OCHOBHBIC OMEpAIlUU MBICTUTEILHON NEATEeIbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHHE, O0000IEHHEe, CHCTEMATHU3AlHI0, BBISABICHUE MPHUYUHHO-CIEACTBEHHBIX
CBSI3eH — JUIA W3Y4YEHUsS] CBOMCTB BEHICCTB M XMMHUYECKHX PEaKIUi, €CTeCTBEHHO-
HAYYHBIC METObI IO3HAHUS — HAOIIOACHHUE, U3MEPEHUE, MOICTUPOBAHUE, IKCIICPHUMEHT
(peanbHBIN U MBICTICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUE
8 KVIACC

Ne HaumenoBanue pa3jaesioB u Tem nporpammbl | KosinvecTBo 4acoB JaekTpoHHbIe (HU(POBHIE)
n/n Bcero | Kourtposabubie | IIpakTuueckne | o0pa3oBaTebHBbIC PECypPChI
padoThbI padoThI
Pa3nea 1. IlepBoHayaibHble XHMHYECKHE MOHATHS
1.1 Xumusg — BakHas 00JIaCTh ©€CTECTBO3HAHUS U 5 0 2 bu6mmoreka [IOK
IPAKTUYECKOHN JESITEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837¢
1.2 BeniecTBa 1 XUMUYECKHE peakiinu 15 1 0 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20

Paznen 2. BaxHeiilne npeacTaBuTe Il HEOPraHUYeCKUX BelleCTB

2.1 Boznyx. Kucnopoa. [Tonsitue 06 oxcunax 6 bubnnorexa [JOK
https://m.edsoo.ru/7f41837¢
2.2 Bonopon. Ilonarue o kucinorax v coysix 8 1 bubnnorexa [HOK
https://m.edsoo.ru/7f41837¢
2.3 Bona. PactBopsl. [loHsATHE 00 OCHOBaHUSAX 5 1 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢
24 OcHoBHbIE KJIaCChI HEOPraHUYECKUX 11 1 1 bubnnoreka [JOK
COeIUHEHUU https://m.edsoo.ru/7f41837¢c
Htoro no pazneny 30

Pasznen 3. Ilepuoanuecknii 3akon n Ilepumonmyeckasn
XumMnueckas cBsizb. OKHCIMTEIbHO-BOCCTAHOBUTEIBH

cucreMa xummn4yeckux jiemeHToB [[. U. MenpaeneeBa. CTpoeHue aToMoB.

bIC pCAKIIUH

3.1 [lepuonnueckuii 3axkoH u llepmoamueckas 7 bubnuotexa [JOK
cucTteMa XuUMHUYeckux anemeHToB JI. N https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
3.2 XyUMHu4YecKas CBSI3b. OKHCIUTEIBHO- 8 1 bu6mmoreka [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837¢
Hroro no pazneny 15 bubmuoreka [IOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 4 5




9 KJIACC

Ne HaunmeHoBaHue pa3aejioB U TeM NPOrPaMMBbI KoauyecTBo yacoB JJieKTpoHHBbIE (1U(pPOBbLIE)
n/n Bcero KonTpoabHbie IIpakTu4eckue o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
Pa3znen 1. BenecTBO M XUMHYECKHE PeaKIUU
1.1 [ToBTOpenue u yriayoiaeHne 3HaHUI OCHOBHBIX Pa3elioB 5 1 Bubmuorexa LOK
Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIC 3aKOHOMEPHOCTH XUMHUYIECKAX PEaAKITHI 4 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
1.3 DIEKTPOIUTUYECKAS TUCCOLMALIMSL. XUMUUECKUE 8 1 1 bubnuoreka [JOK
peakIuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasnes 2. HemeTasjbl M X cOeIMHEHUSI
2.1 OO0mas XxapakTepUCTHKa XUMUUECKUX 1eMeHTOB VIIA- 4 1 bubnunoreka [IOK
rpynnsl. [anoreHsr https://m.edsoo.ru/7f41a636
2.2 OO01mas XxapakTepUCTHKa XUMHUIECKHUX 3JIeMeHTOB VIA- 6 bubmmorexa [IOK
rpynnsl. Cepa u e€ coeTMHeHUs https://m.edsoo.ru/7f41a636
2.3 OO01mas XxapakTepUCTHKA XUMHUUECKUX FJICMEHTOB V A- 7 1 bubnunoreka [IOK
rpynnsl. A3oT, pochop 1 X CoeqMHEeHUS https://m.edsoo.ru/7f41a636
24 OOmias xapakTepuCTHKa XMMUYECKUX 3JieMeHToB [V A- 8 1 2 Bbubnuorexa LIOK
rpynnsl. YIiiepoa U KpEMHHM U MX COETMHEHHUS https://m.edsoo.ru/7f41a636
Htoro no pazneny 25
Pa3zpnen 3. MeTajliibl U MX COeIMHEHUSI
3.1 OO0111e cBOMCTBA METAJIIIOB 4 Bu6nuoreka IJOK
https://m.edsoo.ru/7f41a636
3.2 Bakneiime MeTaibl 1 UX COCTMHEHUS 16 1 2 bubmuoreka IIOK
https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Pa3znen 4. Xumus U okpy:kawuias cpeaa
4.1 BemectBa u MmaTepuabl B )KU3HU YEJIOBEKA 3 Bubnuoreka [IOK
https://m.edsoo.ru/7f41a636
HWroro no pazneny 3
PeszepBHOE Bpems 3 bubnmnoreka [JOK
https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7




Ipuiaoxenue 1
MyHununajabHoe 010/1KeTHOE 0011e00pa3oBaTe/ibHOE YUpPeK/IeHUE
«Cpennsisi o0meo0pazoBareabHasi mkogaa Ne 196»
(MBOY «COMLI Ne 196»)

PACCMOTPEHO COTI'JTACOBAHO YTBEPXIEHO

PykxoBogutens LHIMO 3am. qupekropa o YBP Hupexktop MBOY «COII Ne 196»
Knemenorosoit H.T'. Bypsixunoii FO.I1. Coxomnosa T.H.
[Tporokom Nel «30» aBrycra 2023 1. [Ip. o1 30.08.2023 Ne 418

oT «29» aBrycra 2023 1.

KAJIEHAAPHO-TEMATHUYECKOE
IHJIAHUPOBAHHE

yueOHoro npeamera « XMUMUS»
s 8-9 kiacca OCHOBHOTO 00IIIeT0 00pa3oBaHUs
Ha 2023-2026 yueOHbIe To/1a

VYuurens xumun bopmorosa H.A.



INOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne | Tema ypoka KoJsinuecTBo 4yacoB Hara JyieKTPpOHHBbIE HU(ppoBLIe | JlomoIHUTEIbHA
n/ Bcer | KonTpoabubl | IlpakTHYeckn | M3y4eHH | oOpa3oBaTe/bHbIE s1 uH(opManus
1 0 e padoThI e padoThl 1 pecypcnl (uToroBbie
pe3yabTaThl,
3TANbI UX
¢bopmupoBanus
U CIOCO0BI
OLIEHKH)
1 [Ipenmer xumun. Ponb 1 bubmunoreka IIOK WnmroctpupoBath
XMMHH B KH3HH 4€JI0BEKA. https://m.edsoo.ru/ff0d210¢ | B3aUMOCBASE
Tena u Bewectsa giﬁlﬁﬁux MOHATUH
2 [TonsTue o  Meromax 1 bubnmnoreka [HOK W TOpUMEHATH  OTH
TMO3HAHUS B XUMUHU https://m.edsoo.ru/ff0d227e | nousrus npu
3 [IpakTuueckass padora No 1 1 bubnmnoreka HOK OTHCAHMH BEINECTB H
1 «IIpaBuna paboTel B https://m.edsoo.ru/ff0d23dc Eiﬂiﬁiﬂgjﬁm
naboparopun U TPUEMBI XEMEECKYI0
oOpamieHus c CHMBOJIUKY ot
nabopaTopHBIM cocraBieHUs (popmy
000pyI0BaHUEM» BEILIECTB U ypaBHeHI/IVﬁ
4 YucTtele  BellecTBA U 1 bubmuorexa [JOK Xnnﬁigezﬁxoi i‘;‘fsﬂfé
CMecCH. Crioco6s1 https://m.edsoo.ru/ff0d26ca H56ﬂloieHI/I}o
pa3acJICHUusI CMECEU XUMHYECKHUX SIBJICHUI.
5 [TpakTuueckas pabora Ne 1 1 bubnuotexa [JOK Coburonats  mpaBuia
2 «Pa3nenenue cmeceii (Ha https://m.edsoo.ru/ff0d28c8 | TEXHUKH
npHMepe OUMCTKH Oe3omacHoCTH  TpH
o pabore c
TTOBapEHHOM COJH)» 11260pATOPHBIM
6 ATOMBI U MOJIEKYJIbI 1 but6mmoreka [IOK 000pYy/I0BaHHEM.
https://m.edsoo.ru/ff0d2a6c | Ocymectsusrs ot6op
7 | XuMHUYeCKHE DJIEMEHTEI. 1 bubnuorexa [IOK HCTOHIKOB
3naxn (cumBoBT) hitps://m.edsoo.rw/fl0d2be8 | prbormere o

XHUMHUYCCKUX 3JICMCHTOB




8 [Ipocteie u  cloXHBIE bubmuorexa [JOK COOTBETCTBUH c
BCIICCTBA https://m.edsoo.ru/ff0d2abc | 33aHHEM
9 ATOMHO-MOJIEKYJISIPHOE bubmuorexa [JOK HOHCKOBBIM
y p 3alrpoCcoM, Ha OCHOBE
YUYCHHUE https://m.edso0.ru/ff0d2d50 | pverommxes smammit i
10 | 3akon MOCTOSIHCTBA bubnuorexa [IOK yTéM CpaBHEHHUS
cocTaBa BEILIECTB. https://m.edsoo.ru/ff0d2eae | PasmMIHBIX
XI/IMI/IquKaﬂ (bOpMyJ'Ia. HUCTOYHUKOB BbIACIATH
BanentHoctb aTOMOB HApOPMALIIO,
KOTOpas SABJIACTCA
XUMUYECKHUX DJIEMEHTOB NPOTHBOPEUNBOH HIH
11 | OTHOCUTENbHA aTOMHAas Bbu6moteka [JOK MOJKET ObITH
macca.  OTHOcCHUTENIbHAs https://m.edsoo.ru/ff0d323c¢ ;eHOCTOBePHOW
CIIOJIB30BAaTh Ipu
MOJIEKYJIIpHAs Macca e P
12 | MaccoBas JTOJIST bubnuoreka [IOK yeGHBIX saaHmit
XAMHYCCKOI0 dJIEMCHTA B https://m.edsoo.ru/ff0d350c | mayuno-nonynspayro
COCTMHCHUH JMTEpaTypy
13 | KonmnuecTBO — BelmecTsa. bubamnorexa [JOK XHUMHIHCCKOTO
cofiep KaHus,
Monb. MonsipHas macca https://m.edsoo.ru/ff0d5230 Cnﬁagqum
14 | ®usuyeckue u bubmmoreka [JOK MaTepHalbl, PEcypChI
XUMHUYECKHE SIBJICHUS. https://m.edsoo.ru/ff0d37fa | cetn Hnteprer,
XuMuueckast peaknus BIaJeTh  mpuéMaMu
15 |IlpusHakm ®  YCIOBHS bu6nuoreka LIOK KOHCTICKTHPOBAHIA
https://m.edsoo.ru/ff0d3al6 | oo
NPOTEKAHNA XMMUYECKHX ttps://m.edsoo.ru a IpeoGpasopasms
peaknun uHpopManuu u3
16 | 3akoH cOXpaHEHHUs MacChl bubmmorexa LIOK OIHOH 3HAKOBOH
BEIIECTB.  XUMHUYECKHE https://m.edsoo.ru/ff0d3b88 | CHCTCMBL B APYTyIO.
Co3znaBatb
ypaBHEHUS
CcOOCTBEHHBIE KpaTKHe
17 | BeruncieHus: KOJIM4eCTBa, bubmuoreka [IOK IHCEMEHHbIE "
Macchl  BellecTBa  IIO https://m.edsoo.ru/ff0d5708 | ycrusie coobuienns na
YPaBHCHUSIM XHUMHYCCKUX OCHOBE 2-3
peakuui Hcg)qHHKOB
HHPOpMaAKN
18 | Kmaccudukamms § bubnuoteka [JOK UMITIECKOTO
XUMHYECKUX peakuuii https://m.edsoo.ru/ff0d3f34 | conepwanms, B oM
(coenuHeHus, gucie 1y OIMYHO




Pa3IoXKEHUA, 3aMCIICHUS,

oOMeHa)

19 | M. B. JlomoHOoCOB — bu6nmoreka [IOK
Y4EHBIN-3HUUKIIONEUCT. https://m.edsoo.ru/ff0d40c4
O60061eHue u
CUCTEeMaTU3alus 3HAHUI

20 | KonrposbHas pabora Nel bubmuorexa [JOK

no Tteme «Bemectsa u
XUMHYECKUE PEAKIIUN

https://m.edsoo.ru/ff0d4290

JCJIaTh KpaTKue

COOOIIEHUS 0
pe3yabTarax
IIPOEKTOB HITH
Y4eOHBIX
WCCIIEIOBaHUM, 1pu
9TOM TPaMOTHO
HCIOJIB30BaTh
H3Y4YCHHBIN
MOHITHMHBIN anmnapar
Kypca XHAMUH,
COTIPOBOXKIATh
BBICTYIUJIEHUE
Mpe3eHTalen.

[Ipu BBIITOJTHEHUH
Y4eOHBIX TPOCKTOB U
HUCCIIEIOBAHUN
pacnpenenarTb

00513aHHOCTH B TPYIIIIE
B COOTBETCTBUU C
[MOCTaBJIECHHLIMU
3aJayaMHM, CICIUTH 3a
BBINTOJTHEHHEM  ITUIAHA
NIEWCTBHH, aJIeKBAaTHO
OLICHUBATh
COOCTBEHHBIN BKIIaJl B
JIeITEeILHOCTh
TPYTIIIBL, BEICTPANBATh
KOMMYHHUKATHBHOE
B3aUMOJICHCTBHE,
YUHUTBIBAS MHEHHE
OKPYKAIOIIHX.
Cnocoonl
OleHUBAHUS: YCTHas
paborta, THICbMEHHAS
(TecTsl, POBEPOYHBIE
A CaMOCTOSITEIbHBIE
paboThl),
MPaKTAYeCKas,
KOHTPOJbHAS paboTa.




21 | Bo3gyx — cmech Tra3os. bu6nmoreka [IOK
Cocras BO3JIyXa. https://m.edsoo.ru/ff0d448e
Kucnopon — snemeHT u
pocroe BeuecTBo. O30H

22 | ®usudeckue u bu6nmmoreka [IOK
XUMHYECKHE CBOIiCTBa https://m.edsoo.ru/ff0d4614
KHCIIOpo/ia (peakuuu
OKHUCJICHUS, rOpeHue).
[TonsiTue 06 okcugax

23 | CocoOsI MOJTYYCHUS bubmmoreka [JOK
KHUCJI0pOJia B https://m.edsoo.ru/ff0d497a
naboparopun u
MPOMBIIIIJIEHHOCTH.
[IpuMeHeHne Kuciopoaa

24 | TemoBoi s dekr bubnnorexa [JOK
XUMHUYECKON  peaklMH, https://m.edsoo.ru/ff0d4790
MIOHSTHE 0
TEPMOXUMHUYECKOM
YpaBHEHMH,  3K30- U
SHAOTEPMUUYECKUX
peaKIusix

25 | TonwmBo (HE(TH, yroub u bubmmnoreka HOK
METaH). 3arpsizHeHue https://m.edsoo.ru/ff0d4c4a
BO3/IyXa, CIIOCOOBI €ro
PEJOTBPALLICHHS]

26 | Ilpaktuueckas pabora Ne bubmmnoreka HOK
3 no teme «Ilomyuenune n https://m.edsoo.ru/ff0d4ae2
coOupanue  KHUCJIOpOJa,
U3Y4YEHHE €r0 CBOMCTB)

27 | Bomoponx — »23€MEHT H bu6muoreka [IOK
MPOCTOE BEILIECTBO. https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoie

28 | dusuyeckue 4 bubanoreka IJOK

XHUMHUYCCKUC CBOMCTBA

https://m.edsoo.ru/ff0d4dd0

WnnmoctpupoBath
B3aHMOCBSI3b
OCHOBHBIX
XUMHYECKHX HOHATHH
U TPUMEHATb  3TH
HOHSATHS pH
OMHCAHUH BEUICCTB U
UX MpeBpaICHH;
HCIIONB30BAaTh
XUMHYECKYIO
CHMBOJIUKY JUTSt
cocTaBieHus (Gopmyi
BEIECTB U YpaBHEHHUI
XAMHYECKHX PEaKIHi;
[TpoBOAMTH OMBITHI IO
HaOIIOEHUIO
XUMHYECKHX SBJICHUH.
ColOntonate mpaBHiIa
TEXHUKHN
0e30MacHOCTH  TIpH
pabote c
71a00paTOPHBIM
000pyI0BaHUEM.
OcymniecTBiIATh 0TOOP
HCTOYHHUKOB

HHpOpPMALIUH B
Wnrepuere B
COOTBETCTBUH c
3a7]aHHBIM
TIOUCKOBBIM

3ampocoM, Ha OCHOBE
MMEIOIIMNXCS 3HAHUN U
yTEM CpaBHEHHUS
Ppa3IUIHBIX
HWCTOYHHMKOB BBIJIEIIATH
nHdopmanuio,
KoTopas SIBJISICTCS
[IPOTUBOPEYUBOMN MK
MOXET OBITH
HEJ0CTOBEPHOI.




Bojopona. IIpumeHeHue
BOJIOpOJa

29 | IlonsiTHe O KHUCIOTax U bu6nmoreka [IOK
COJIAX https://m.edsoo.ru/ff0d50d2
30 | CocoOsr MOJTYYCHUS bubnuorexa [IOK
BOZIOPOJIa B TAOOPATOpHH https://m.edsoo.ru/ff0d4dd0
31 | [Ipaktuueckas pabora Ne bubmuorexa [IOK
4 no teme «Ilonyuenue u https://m.edsoo.ru/ff0d4{42
coOupanue BOJIOPOJIA,
W3Y4YEHUE €r0 CBOMCTB»
32 | Monspublli 00BEM Ta3o0B. bubnnorexa [JOK
3akoH ABOrajipo https://m.edsoo.ru/ff0d542e
33 | BeruuciaeHus 00béMa, bubmuoreka [IOK
KOJIMYECTBA BEIIECTBA https://m.edsoo.ru/ff0d55a0
raza Mo ero M3BECTHOMY
KOJIUYECTBY BEIIECTBA
UIu 00BEMY
34 | BoluuciacHuss ~ 00bEMOB bubnnorexa [IOK
ra3oB IO YpPaBHEHUIO https://m.edsoo.ru/ff0d5708
peakiuu  Ha  OCHOBE
3aKOHa 00BEMHBIX
OTHOIIIEHUI Ta30B
35 | ®usndeckne u bubmmoteka IIOK
XUMHUUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d587a
BOJIBI
36 | CocraB OCHOBAHHII. bubnuoreka [{OK
[TonsiTne 06 MHAMKAaTOpax https://m.edsoo.ru/ff0d59e2
37 | Boma kak pacTBOpPUTENb. bubnmnorexa [JOK

Hacruimennsie Hu
HEHACBIIICHHbIE

pacTBOPBI. MaccoBas
J0JIS BEILIECTBA B

pacTBope

https://m.edsoo.ru/ff0d5b40

Ucnone3oBate  mpu
BBITIOJTHEHUN
Y4eOHBIX 3aIaHnAN
Hay4HO-TIOITYJIIPHYIO
TUTEPATYpy
XHMHYECKOTO
CoJlepXKaHus,
CIPaBOYHBIE
MaTepHuaibl, pPecypcsl
ceTu Hurepner,
BIaneTh  NpuéMaMu
KOHCTIEKTHPOBaHUS
TEKCTa,
npeoOpa3oBaHus
nHpOpMALUH u3
OJTHOH 3HAKOBOU
CHCTEMBI B IPYTYIO.
Co3naBaTh
cOOCTBEHHBIE KpaTKHe
MICbMEHHBIE u
YCTHBIE COOOLICHHS Ha
OCHOBE 2-3
HUCTOYHHKOB
uHpOpPMALIUH
XMMHYECKOTO
COJCp)KaHMs, B TOM
qrcie Iy OJIMYHO
JIenaTh KpaTKue
COOOIIEHNS 0
pe3ynabpTaTax
IIPOEKTOB 170171
y4eOHbIX
HCCNIEIOBAaHUHN,  TIpU
3TOM TPaMOTHO
HCTIONB30BaTh
U3y4EHHBIN
MOHATHUIHBIN anmapar
Kypca XHMUH,
COMpPOBOXKJATh




38 | [Ipaktuueckas pabora Ne bubmuorexa [JOK
5 110 TEME https://m.edsoo.ru/ff0d5eba
«ITpuroropienue
pacTBOpOB c
OonpeaeIEHHON MacCOBOM
JoJei pacTBOPEHHOTO
BEIIECTBAY

39 | KonrponbsHas pabora No2 bubmmoreka [JOK
mo teme «Kucmopon. https://m.edsoo.ru/ff0d6342
Bopopoa. Bona»

40 | Okcunsr: COCTaB, bu6nmoreka LIOK
Knaccuukanus, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa

41 | Ilomyuenue u Bbu6moteka [JOK
XHUMHUYECKHE CBOMCTBaA https://m.edsoo.ru/ff0d664e
KHCJIOTHBIX, OCHOBHBIX H
aM(}OTEPHBIX OKCHUIOB

42 | OcHOBaHMUS: COCTaB, bubnunoreka LIOK
KIaccupuKanus, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 | Tlonyuenue u bubnmnorexa [JOK
XAMUYECKHE CBOIicTBa https://m.edsoo.ru/ff0d67ca
OCHOBaHUI

44 | Kucnorsr: COCTaB, bu6mmoreka IIOK
KIaccupuKanus, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 | Tlomyuenue u bubmuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/ffOdfee2
KHUCJIOT

46 | Comnm (cpennwue): bubmuoreka [{OK

HOMEHKJIaTypa, CIHOCOOBI
MOJTy4EHHUs, XUMHUYECKHE
CBOMCTBA

https://m.edsoo.ru/00ad947
4

BBICTYIUICHHE
[Ipe3eHTaLEN.

[Ipn BBIIIOJITHEHUH
Y4eOHBIX TPOEKTOB U
HUCCIIEIOBAHUN
pacrpeneniTh
00513aHHOCTH B TPYIIIE
B COOTBETCTBHH C
MIOCTABJICHHBIMH
3aja4aMu, CJIEIUTh 3a
BBIIIOJTHEHHEM  ILIaHA
NeNCTBUM, aJeKBaTHO
OLICHUBATh
COOCTBCHHBIN BKJIJ B
JIeSITEIIEHOCTD
TPYIIIbI, BEICTPAUBATh
KOMMYHUKaTHBHOE
B3aUMO/ICHiCTBHE,
YUuThIBast MHCHHUEC
OKpYKaIOIINX.
Cnocodnt
OIIEHMBAHUSI: yCTHAs
pabora, muCbMeHHas
(TecTsl, MPOBEpOYHBIE
1 CaMOCTOSITEJIbHBIE
paboTe),
MIpaKTHYecKas,
KOHTpOJIbHAsI padoTa.




47

[IpakTrueckas pabora Ne

bu6nmoreka [IOK

6. Pemrenue https://m.edsoo.ru/00ad9b7
AKCIICPUMEHTAIIbHBIX [¢

3a7a4 1o TeMe

«OCcHOBHBIE KJ1acChl

HEOPTaHHYECKUX

COCTUHEHUN

48 | 'enetnueckas CBSI3b bubnuorexa [IOK
MEXKY KJIaccaMu https://m.edsoo.ru/00ad9a5
HEOPraHUYECKUX 0
COETUHEHUN

49 | O0oOIIeHHE u bubnuorexa [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb

2

50 | KontponbHas pabora Ne3 bubnnorexa [JOK
nmo teme  "OCHOBHEIC https://m.edsoo.ru/00ad9ela
KJIaCChl HEOPTaHUYECKHX
coeqrHeHnn"

51 | IlepBbie MIOTIBITKH bubmuoteka [IOK Hnmocrpuposats
Kiaccuukanun https://m.edsoo.ru/00ad9ffa | B3aUMOCBA3L
XUMHYECKHUX DJIEMEHTOB. OCHOBHDIX .

XUMHUYECKUX MOHATHUHN
[lonsitwe o rpymmax U OpUMEHATh  OTH
CXOJIHBIX AJICMEHTOB HOHATHUA npu

52 | [lepuoanueckuii 3aKoH H bubmnoreka IIOK OMHCAHHH BEINCCTB H

[Mepuoanyeckas cucTeMa https://m.edsoo.ru/00ada52¢ | X HPCBPALICHHM,
HCIIOJIL30BAaTh

XUMHYECKUX  DJIEMEHTOB XUMHICCKYIO

J. . MenneneeBa CHMBOJTHKY T

53 | [lepuonsr, TPYMIIBI, but6mmorexa [IOK cocTaBieHus (hopMmyi
MOATPYIIIBI https://m.edsoo.ru/00adaS2¢c | BELIECTB 1 }’paBHeH“j71

54 | Ctpoenue aTOMOB. Bubnuoreka IIOK XHI/II)I\(/;I];IEZ(I;I;EXOII)T?)?:SH]}IE
CocTtaB aTOMHBIX s1ED. https://m.edsoo.ru/00ada34 | ;6 m0nemuo
N3oTtomns Z XHUMHUYECKUX SIBJICHUH,

55 | CtpoeHue 3IEKTPOHHBIX bu6muoreka [IOK CTPOEHUH aTOMA.

000J104YEK aTOMOB

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




3JIEMEHTOB
[Tepuonnueckoit cUCTEMBI
. . MengeneeBa

56 | Xapakrepucruka bubmmoreka [JOK
XHAMHYECKOI0  DJIEMEHTa https://m.edsoo.ru/00ada82
II0 €ro IIOJIOXKEHUIO B 4
[Tepuonuueckoit cucreme
J. 1. MeHneneeBa

57 | 3nHaueHue bu6nmoreka [IOK
[leproanueckoro 3akoHa https://m.edsoo.ru/00ada96e
JUIS pa3BUTUS HAyKH U
IIPAKTHKHU. . .

MengeneeB — y4EHBI,
MeJIaror ¥ rpaxaaHuH

58 | DIEKTpOOTPULIATETBHOCT bubnnorexa [JOK
b AaTOMOB XHMHYECKHX https://m.edsoo.ru/00adaab8
2JIEMEHTOB

59 | Nonnas XUMHUYECKas bubnuorexa [{OK
CBSI3b https://m.edsoo.ru/00adac34

60 | KoBasienTHast  moJsisipHas bubmuoreka [IOK
XAMUYECKasI CBSI3b https://m.edsoo.ru/00adaab8

61 | KoBasienTHast HEMOJIsIpHAS bubmuoreka [IOK
XAMUYECKasI CBSI3b https://m.edsoo.ru/00adaab9

62 | CrenieHb OKHUCIICHUS bubnuoreka [{OK

https://m.edsoo.ru/00adae28

63 | OKuCIUTEIHHO- bubnuoreka [{OK
BOCCTaHOBHUTEIIbHBIC https://m.edsoo.ru/00adb07
peakuuu 6

64 | Oxucnurenu u bubnuotexa [JOK
BOCCTAaHOBUTEHU https://m.edsoo.ru/00adb07

6
65 | KonrponbHas pabora Ned bubnmnorexa [JOK

nmo Tteme  «CrpoeHue

https://m.edsoo.ru/00adb48

6

Cobmtomate TpaBuUiia
TEXHHUKH
6e3omacHOCTH pH
pabote c
mabopaTOPHBIM
00opyIoBaHUEM.
OcCylIecTBIATE OTOOP
HCTOYHHKOB
nHpopmanum
HNurepuere
COOTBETCTBUU c
3aJaHHBIM
TIOUCKOBBIM
3alpocoM, Ha OCHOBE
HMEIOIINXCS 3HAHUH 1
IyTEM CpaBHEHM
Pa3INIHBIX
HCTOYHHUKOB BBIACTATH
nHpopmanuio,
KOTOpast SIBIISCTCSA
IIPOTUBOPEYUBOM MU
MOJKET OBIThH
HEJIOCTOBEPHOU.
Hcnonbs3oBath  mpum
BBITIOJTHEHUN
y4eOHBIX 3aJaHui
Hay4HO-TIOIYJISIPHYIO
JIUTEPATYPy
XMMHYECKOTO
COJlepXKaHHUA,
CIPaBOYHBIE
MaTepHalbl, PecypCsl
ceTn Hurepner,
BIIAZICTh npuéMamMu
KOHCHEKTHPOBAHUSI
TEKCTa,
npeoOpa3oBaHus
nHpopmannu u3
O/IHOH 3HaKOBOM
CHCTEMBI B JIPYTYIO.

w W




aToMa.
CBA3b»

Xumnueckas

Co3naBaTth
cOOCTBEHHBIE KpaTKHE

MTUCHMEHHBIC u
YCTHBIE COOOIIIEHHS Ha
OCHOBE 2-3
HCTOYHHUKOB
nHpopmanuu
XUMHUUYECKOTO
coliepKaHUsA, B TOM
qyucle My OJIMYHO
Jienartb KpaTKue
COO0O0IICHHUS 0
pe3ympTaTtax
TIPOEKTOB WA
Y4eOHBIX
HCCIICAOBAHUM, TpH
3TOM TPaMOTHO
HCTIONB30BaTh
H3Y4YECHHBIN
NOHATUMHBIN amnmnapar
Kypca XMMUH,
COTIPOBOXKJATh
BBICTYIIJICHHE
[pe3eHTal1en.

[pu BEITTOJTHCHUN
Y4eOHBIX TPOEKTOB U
HUCCIIEIOBAHUN
pacrpenensits

0053aHHOCTH B TPYIIIE
B COOTBETCTBHH C
[IOCTABJIEHHBIMH
3a/1a4aMu, CIIEIUTh 3a
BBITIOJIHEHUEM  IUTaHA
NENCTBUH, aJaeKBaTHO
OLICHMBATh
COOCTBEHHBIN BKJIAJl B
JIEATENBHOCTD
IPYIIIbI, BEICTPAUBATH
KOMMYHHKATUBHOE
B3aMMOJIEHCTBHE,




YYUTBIBAs MHEHHE
OKPY’KAIOLIHX.
Cnoco0b1
OLICHUBAHUSA: YCTHAs
paboTa, muCEMeHHAs
(TecTsl, MPOBEPOUHEIC
U CaMOCTOSITEJIbHBIE

paboThl),
IpaKTU4eCcKasd,
KOHTpOJIbHasi paboTa.
66 | Pe3epBHbIit YPOK. 1 bubnuorexa [IOK
O06006mIeHne u https://m.edsoo.ru/00adb33
CUCTEMaTH3aIUs 3HAHUH c
67 | PesepBHbIit YPOK. 1 bubmmoreka [JOK
O06006111eH1E u https://m.edsoo.ru/00ad9cb
CHCTEMAaTHU3allNs 3HAHUI 2
68 | PesepBHbIi YPOK. 1 bubnnoreka [JOK
O06006mIeHne u https://m.edsoo.ru/ff0d61c6
CUCTEMATH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO | 68

YACOB 110 ITPOTPAMME




9 KJIACC

Ne | Tema ypoka KoJsinyecTBo 4acoB Hara JyieKTPpOHHBbIE HU(ppOoBbIe | JlonmoTHUTEIbHAS
n/n Bcero | KonTpoabnsbie | [lpakTuyeckue | M3y4eHHs | 00pa3oBaTe/bHbIC uHpopmanus
padoTbI padoTbI pecypchl (uToroBbie
pe3yJbTaThl,
Tanbl X
¢dopmupoBanus u
CnocoObl OLIEHKH)
1 [Tepunoanueckuit 1 but6mmoreka [IOK Wnroctpuposathb
3akoH. [lepuomuyueckas https://m.edsoo.ru/00adb59e | B3aUMOCEASL
OCHOBHBIX
CUCTEMA XMMHYECKUX y
XUMHNYCCKUX IOHATHH
snemenroB  JI. W U IPHMEHATH  OTH
MeHnpeneeBa HOHATHS npu
2 3aKOHOMEPHOCTH B 1 Bbu6mmoteka [JOK ONMCAHUH BCIICCTB U
U3MEHEHUH  CBOMCTB https://m.edsoo.ru/00adb6b6 | MX MPCBPALICHHL
HCIIOJIBb30BaTh
XUMUYECKUX XHMHICCKYO
3JIEMEHTOB MEPBBIX CHMBOJHKY ISt
TpEX NEPHUOJIOB cocTaBleHds (HopMyI
3 Knaccudukanus u 1 bubnuoreka [JOK BEIICCTB W ypaBHCHHi
HOMEHKJIaTypa https://m.edsoo.ru/00adb7e2 | XHMIHECKHX PeaKiti,
HpOBOI[I/ITB OIIBITHI IO
HEOPraHUYeCKUX Y TE—
BCHICCTB XUMHUYECKHX SIBIICHHUM.
4 Bue XUMHUYECKON 1 bubmmorexa LIOK Cobmrozate  npasuia
CBSI3U u THIIBI https://m.edsoo.ru/00adbac6 g‘:‘XHHK“
KPUCTAJUTMYECKUX C3OMACHOCTH — TpH
. pabote c
PEUICTOK 71a00paTOPHBIM
5 KontponbsHast pabota 1 1 060py10BaHHEM.
Nel o TEME OcCymIecTBIATE  0TOOP
«IloBTOpEHNE U HCTOUHUKOB
o nHpopMauu B
yriyOJIeHHe  3HAHUH
HnTepnere B
OCHOBHBIX  pa3/eioB COOTBETCTRUM c
Kypca 8 Kiracca» 3aJJaHHBIM ITOMCKOBBIM
3alIpoCcoM, Ha OCHOBC
MMEIOIINXCS 3HAHUHN U
IyTEM CpPaBHEHHUS




PasIMIHBIX
HUCTOYHHUKOB BBIICIIATH

“HPOPMAIIHIO,
KOTOpas SABIISICTCS
NPOTUBOPEYUBON WU
MOXKET OBITH
HEJ0CTOBEPHOM.
Hcnonb3oBaTh npu
BBITIOJTHEHUH y4eOHBIX
3aJaHni Hay4HO-
HOMYJISIPHYIO
JIUTEpaATypy
XUMHYECKOTO
COJIepKaHNS,
CIpaBOYHBIE
MaTepHalbl, PECypchl
CeTH WHrepner,
BIANCTh  NpHEMAMH
KOHCIIEKTUPOBaHUS
TEeKCTa,
npeoOpa3oBaHus

UH(POPMALIUHU U3 OJTHOM
3HAKOBOM CHCTEMBI B
TIPYTYIO.

Co3snaBaTh
COOCTBEHHBIE KpaTKHE
MMMCHbMEHHBIC U YCTHEIC
COO0OIIEHNs HA OCHOBE
2-3 HCTOYHHKOB
uHdopmanuu
XHMHUYECKOTO
CONep)KaHusl, B TOM
yucie Iy OJIUIHO
JIey1aTh KpaTKue
COO0O0IIIeHNS o
pe3yiabTaTtax MpoeKTOB
WIu y4eOHBIX
HCCIICIOBAaHMI, npu
3TOM rpaMOTHO
HCIIOJIb30BaTh
W3Y4EHHBII




MOHATUMHBIN anmapar
Kypca XHUMHH,
COIIPOBOXKIATH
BBICTYTIJICHHE
[IPE3CHTALNEH.

IIpu BBIIIOJIHEHU U
Y4EOHBIX TPOCKTOB H
HCCIIeTI0BaHUM
pacnpenensThb
00513aHHOCTH B TPYIIIIE
B COOTBETCTBUU C
IIOCTAaBJICHHBIMHAU
3aJa4aMH, CICOUThH 3a
BBIITOJIHEHHEM  ILIaHa
IeHCTBHH, aJeKBaTHO
OIICHUBATH
COOCTBEHHBIN BKJIad B
JeSTeTHHOCTD TPYIIIIEI,
BI)ICTpaI/IBaTI)
KOMMyHI/IKaTI/IBHOC
B3aHMMOJICHCTBHE,
y‘II/ITI)IBa}I MHCHHEC
OKPYXKAIOIHX.
Cnoco0b1
OlleHUBAHMS: YCTHAS
pabota, mICEMEHHAS
(TecTsl, MpOBEPOYHEIC
U CAMOCTOSITEIIbHBIE

paboTsr),
MpaKTUu4eCKas,
KOHTpOJbHAs paboTa.
Knaccudukanus bub6nmorexa LIOK Wntoctpuposath
XUMHAYECKUX PEaKIHi https://m.edsoo.ru/00adbcb( | B33UMOCBASE
OCHOBHBIX
o pa3IMYHBIM y
XUMHUYCCKUX ITOHATUN
HpH?’HaKaM U IIPUMECHATH 0THU

[TonsiTue o ckopocTu
XUMHYECKOM PEaKLUU.
Ilonstue 0
TOMOT€HHBIX u

but6mmorekxa [IOK

https://m.edsoo.ru/00adbe9a

HOHSTHUS TIPU
OIMCAaHMH BEILECTB U
UX TPEBPALICHUIH;




TeTEePOTeHHBIX
peaKImsIxX

IlousTue o
XHUMHYECKOM
paBHOBecuH. DaKTOPBHI,
BIIUSIOIINAE Ha
CKOPOCTh XHMHYECKOM
pEeaKIMK U MOJIOKEHUE
XHMUYECKOr 0
paBHOBECHsI

bu6nmoreka [IOK
https://m.edsoo.ru/00adc28c

OKHUCIIUTEILHO-
BOCCTAHOBUTEIBHBIE
peakIu

bubmuoreka [IOK
https://m.edsoo.ru/00adcade

10

Teopus
JIEKTPOIIUTUYECKOI
JUCCOLIMALIUH.
CunbHble U cia0ble
DJIEKTPOJIUTEI

bubnunoreka LIOK
https://m.edsoo.ru/00adcd68

11

HNonnble  ypaBHEHMS
peakuuii

bub6nmorexa LIOK
https://m.edsoo.ru/00add448

12

XUMHYECKHE CBOMCTBA
KHCJIOT U OCHOBaHHUU B
CBETE IPEACTaBICHUI
00 JIEKTPOTUTHIECKOM
JUCCOIHAITN

bub6nmorexa LIOK
https://m.edsoo.ru/00add5d8

13

XnMHUyecKre CBOMCTBA
cojieit B CBETE
MIpe/ICTaBIeHUN 00
AIEKTPOJIUTUYECKON
JIACCOIAAIIN

bubmnoreka IIOK
https://m.edsoo.ru/00add8b2

14

[Tonsitue o rugposuse
coneit

but6mmoreka [IOK
https://m.edsoo.ru/00add9d4

HCIIONIb30BaTh
XMMHYECKYIO
CHMBOJIUKY JUTS
cocTaBIeHHUS POpPMYIT
BELIECTB U YPAaBHEHUH
XUMHUUYECKUX PEAKLIMIL;
[IpoBOANTH OMBITHI IO
HaOJI0ACHUIO
XUMHUYECKHX SBICHUMH.
CoGutonath mpasuiia
TEXHHUKH
6e30MacHOCTH IIpHU
pabote ¢
nmabopaTOpPHEIM
000pyIOBaHUEM.
OcymecTBiATh 0TO0p
HCTOYHHUKOB
UHQOPMAITIH B
Hurepuere B
COOTBETCTBHH C
3aJJaHHBIM [TOUCKOBBIM
3aIpocoM, Ha OCHOBE
UMEIOUINXCS 3HAHUN U
MyTEM CpaBHEHHS
Pas3IMIHbBIX
MCTOYHHMKOB BBIJICIISAT
HHPOPMAIIHIO,
KOTOpast SIBJISETCS
MPOTHUBOPEUNBON HIIH
MOJKET OBITh
HEJIOCTOBEPHOM.
Hcnonb3oBats npu
BBITIOJTHEHUU Y4EOHBIX
3aJlaHUi HAy4YHO-
HOMYJISIPHYO
JIMTEepaTypy
XHUMHUYECKOTO
coJiep>KaHus,




15 | O6o6meHue u bu6nmoreka [IOK
CHCTEMAaTHU3alHs https://m.edsoo.ru/00addd12
3HAHUH

16 | Ilpaktuueckas pabota Bu6muotexa [JOK
Ne 1. «Pemenne https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTAILHBIX
3a7a49»

17 | KonrponbHast pabota Bu6muotexa [JOK
Ne2 3 (0) TEME https://m.edsoo.ru/00addec0
«INEKTPOIUTUYECKAS
JIACCOIIAAIINS.

XUMUYECKUE PEAKIUU
B pacTBOpax»

CIIpaBOYHBIE
MaTepuasl, pecypchl
cetu MHTEpHET,
BIIaI€Th NpUEMaMHU
KOHCIIEKTUPOBAHUS
TEKCTa,
npeoOpa3oBaHus
uHdopmanuu nu3
OJTHOM 3HaKOBOI
CHCTEMBI B JIpYTYIO.
CosnaBatb
COOCTBEHHBIE KpaTKHe
MICHbMCHHBIE U YCTHBIC
COOOIIEHNS HA OCHOBE
2-3 UCTOYHHKOB
HHPOpPMATTT
XMMHYECKOTO
COZIep’KaHus, B TOM
quciie myOnu4HO
JienaTh KpaTKHue
COO0LIEeHHUS 0
pe3yibTaTax IpOeKTOB
WIN y4eOHBIX
HCCIIeI0BaHUH, IpU
3TOM I'pPaMOTHO
UCIIOIb30BaTh
W3YYEHHBII
MOHSTUMHBIH anmapar
Kypca XUMHH,
COTIPOBOXKIATh
BBICTYIICHUE
IIPE3CHTALUEH.

IIpu BeINONIHEHUN
y4eOHBIX IPOEKTOB H
UCCIIEIOBaHUM
pacrpenenith
00513aHHOCTH B TpyTIIE
B COOTBETCTBHU C
MOCTaBJIEHHBIMH
3aja4aMu, CJIEUTD 32
BBINIOJHEHHUEM ILIaHA




NIeHCTBH, aICKBaTHO
OLICHMBATh
cOOCTBEHHBIN BKJIA B
JEeSTeHHOCTD TPYIIIIHL,
BBICTPaNBaTh
KOMMYHHKAaTHBHOE
B3aUMOJICHCTBHE,
YYUTHIBAS MHCHUE
OKPYXKAIOIIHX.
Croco0sl
OIICHUBAHMS: YCTHAS
paboTa, MUChbMECHHAS
(TecTsl, MPOBEPOYHEIC
M CaMOCTOSITEJIbHBIE

paboTsr),
MpaKTU4iceCcKad,
KOHTpOJIbHAs paboTa.
18 | OGmmas bubmmoreka [JOK Hnmocrpuposats
XapaKTePUCTHKA https://m.edsoo.ru/00addfe2 | B3aMMOCBASH
TraJIOrCHOB OCHOBHBIX
’ . XUMHYECKMX TOHATHH
XUMUYECKUEe CBOMCTBA W OpEMeHATh  5TH
Ha NpuMEpe xjiopa MOHSTHS npu
19 | XnopoBomopo. bubnuoreka [{OK ONHMCaHWM BELIECTB H
Consnas KHCIIOTA, https://m.edsoo.ru/00ade104 | "* MPCBPALICHIH,
o HCIIOJIb30BaTh
XUMUYECKHUE CBOICTBA, XUMITIECKY IO
IIOJTy4CHHUC, CHMBOIIHKY TSt
NpUMCHEHHE COCTaBIICHUS (POpPMYII
20 | Ilpaktuyeckas pabota bubmuorexa [JOK BELLECTB H yPaBHEHMH
Ne 2 mo Teme https://m.edsoo.ru/00ade348 | XPMIICCKHX PCAKIH,
I o IIpoBOaUTH OMBITHI 1O
«llomyyeHnue COJ'ISIHOIf HabJII0/IEHUIO
KHCJIOThI, U3Yy4YCHHUEC €C XUMHUYECKUX SBJICHUM.
CBOMCTBY CobmionaTh  IpaBuIIa
21 | Boruncnenus o bubmuoreka [IOK geXHHK"
YPaBHEHHUAM https://m.edsoo.ru/00ade488 pz%z‘;:"ﬂocm Hp‘g

XHUMHUYCCKUX peaKHI/Iﬁ,
CCJIIN OJINH n3




peareHToB a” B
U30BITKE

22

O61as
XapaKTEePUCTHKA
9JIEMEHTOB VIA-
TPYIIIBI

bu6nmoreka [IOK
https://m.edsoo.ru/00ade64a

23

AJITOTPOIIHBIC
MOJU(HUKAIIN  CEpPBIL.
Haxoxnenue cepsl u eé
COEAMHEHMI B
npupojae. XuMHUECKUE
CBOMCTBA CEpBI

bu6nmmoreka [IOK
https://m.edsoo.ru/00ade64a

24

CepoBoaopon,
cTpoeHue, pu3nIecKue
u XUMHUYECKHE
CBOMCTBA

bubmuoreka [{OK
https://m.edsoo.ru/00ade802

25

Oxkcunbl cepsl. CepHast
KHCIIOTa, (U3HYECKUC
u XUMHUYECKHE
CBOMCTBA, IPUMEHEHHUE

bubnuoreka [IOK
https://m.edsoo.ru/00adea28

26

XHUMHUYECKHE PEAKIUH,
JeXalie B  OCHOBE
MIPOMBILIIEHHOTO
crocoba  MOIy4YeHHS
CEepHOM KHUCJIOTBI.
XUMHUYECKOE
3arpsi3HEHUE
OKpYKarolen  cpesbl
COEJIMHEHUSIMU CEPbI

bub6nmorexa LIOK
https://m.edsoo.ru/00adec8a

27

Brraucienne maccoBon
JI0JIA BBIXO/1a IPOYKTA
peakimn

but6mmorekxa [IOK
https://m.edsoo.ru/00adec8a

28

O61mas
XapaKTePUCTHKA

bubanoreka IJOK
https://m.edsoo.ru/00adeeab

nabopaTOpPHBIM

000pyIOBaHUEM.
OcymiecTBIsATE  0TOOP
HCTOYHHUKOB
nHPOpPMALTIT B
WNurepuere B
COOTBETCTBHH c

3a/IaHHBIM TTOUCKOBBIM
3alpoCcOM, Ha OCHOBE
UMEIOUINXCSl 3HAHUH U
nyTéM CpaBHEHHUS
Pa3TUYHBIX
HCTOYHUKOB BBIICTIATH
HHPOPMAIIHIO,
KOTOpas SIBIICTCS
MPOTHBOPCUYNBON HIIH
MOXKET OBITH
HEZ0CTOBEPHOM.
Hcnonb3oBats npu
BBIMOJIHCHUH YYCOHBIX
3alaHul Hay4YHO-
MOMYJISIPHY IO
TUTEpaTypy
XUMHYECKOTO
COJICpKaHUS,
CIIpaBOYHBIE
MaTepHajbl, PeCypCHI
CeTH Wnrepner,
BJIAJCTh npuéMamMu
KOHCTIEKTUPOBaHUS
TeKCTa,
npeoOpa3oBaHus
HH(POPMALIUHU U3 OJTHOM
3HAKOBOW CHCTEMBI B
ApyTyIo.

CoznaBathb
COOCTBEHHBIE KpaTKHE
MUCBMEHHBIC U YCTHEIC
COOOIICHUST HA OCHOBE
2-3 HACTOYHUKOB
uHpOpMALTIT




3JIEMEHTOB VA-
TPYIIIBL. A3sor,
pacrpocTpaHeHHe B
npupojae, ¢uzndecKue

u XUMHUYECKHE
CBOMCTBA

29 | Ammuak, €ro bu6nmmoreka [IOK
¢buznyeckue u https://m.edsoo.ru/00adf004
XUMHYECKHE CBOWCTBA,
MOJTyYeHue u
IPUMEHEHUE

30 | [IpakTuueckas pabora bubmmoreka [JOK
Ne 3 no  TeMme https://m.edsoo.ru/00adf180
«Ilomydyenne ammuaka,
M3YYEeHHE ero CBOMCTBY

31 | A3otHas kuciora, eé bubnuorexa [IOK
buznveckue u https://m.edsoo.ru/00adf306
XUMHYECKHE CBOMCTBA

32 | Ucnonb3oBaHue bubnuoreka [{OK
HUTpPATOB M  coJiei https://m.edsoo.ru/00adf518
aMMOHHUS B KayecTBe
MUHEPATLHBIX
ynoOpeHuit.
XUMHUYECKOE
3arpsi3HEHUE
OKpYKarollen  cpesbl
COCJIMHEHUSIMH a30Ta

33 | docdop. Oxkcun bubnuotexa [JOK

dochopa V) u
dbochopHas  KucioTa,
¢buznyeckue u
XHMHYECKHE CBOICTBA,
MOJTyYeHHE

https://m.edsoo.ru/00adf68a

XHUMHYIECKOTO
COIEp)KaHus, B TOM
gucie My OTaHO
JIenaTh KpaTKue
coo0meHus 0
pe3ynbTaTax MpOEKTOB
130051 y4eOHBIX
HCCJIEIOBaHUM, pu
3TOM rpaMOTHO
HCIIOJIB30BaTh
U3Yy4EHHBII
NOHATUUHBIN anmnapar
Kypca XHUMUH,
CONPOBOXKAATH
BBICTYIUJICHHE
MpEe3CHTALNEH.

IIpu BBIIIOJTHCHUH
Y4e0HBIX TPOCKTOB M
HCCJIeIOBaHMUI
pacnpenensTh
0053aHHOCTH B TpyIIIIe
B  COOTBETCTBUU C
IMOCTaBJICHHBIMU
3aJa4yaMH, CICIUTh 3a
BBIINIOJTHCHUEM  IIIaHA
JIEUCTBHH, aIeKBaTHO
OLICHMBATh
COOCTBEHHEIN BKJIaa B
JIeSITENIbHOCTD TPYIIIbI,
BBICTpanBaTh
KOMMYHHKATHBHOE
B3aMMOJICHCTBHE,
YUHUTHIBAs MHEHHE
OKPYXKAIOMIHX.
Cnocoobl
OLlEHMBAHUS: YCTHAs
paboTa, nuCEMeHHas
(TecTsl, MPOBEPOYHEIC
1 CaMOCTOSITEIIbHbBIC




34 | Ucnonb3oBaHue bu6nmoreka [IOK
docdaroB B KadecTBe https://m.edsoo.ru/00adfc20
MUHEPaTbHBIX
ya0OpeHui.
3arpsi3HeHue
IIPUPOIHOMN cpensl
dbocharamu

35 | Yruepon, bubmmoreka [JOK
pacrnpocTpaHEeHHE B https://m.edsoo.ru/00adfd9c
npupojae, (u3nIecKue
u XUMHUYECKHE
CBOICTBA

36 | Okcunpl yriepona, MX bu6nmorexa LIOK
¢buznyeckue U https://m.edsoo.ru/00adfebe
XMMHYECKHE CBOWCTBA.

DKOJIOTHYECKHUE
poOJIeMbl, CBS3aHHbBIC
C OKCHIOM yrjepojaa
av)

37 | YronpHas KUCIOTA U €€ bubmuoreka [IOK
COJIN https://m.edsoo.ru/00ae006¢

38 | IlpakTuyeckas pabota bubmuoreka [IOK
Ne 4 nmo Teme https://m.edsoo.ru/00ae027e
"[lonyuenue
YTJIEKHUCIIOTO rasa.

KauectBenHnas peaknus
Ha KapOoHaT-HOH"

39 | IlepBoHauanbHBIE bubnuotexa [JOK
TTOHATHUSA 00 https://m.edsoo.ru/00ae054e
OpTraHUYECKUX
BelleCTBaX  Kak O
COCJIMHEHMSIX yTiepoa

40 | KpemHuii u €ro bubnmnoreka [JOK

COCOUHECHUA

https://m.edsoo.ru/00aec080a

paboTsr),
HpaKkTHYecKasi,
KOHTpOJbHAS padoTa.




41 | Ilpaktnueckass paboTta bubnuorexa [JOK
Ne 5. Pemenue https://m.edsoo.ru/00ae0bf2
AKCTICPUMEHTAIIbHBIX
3a7a4 o TeMe
«Baxnemme
HEMETa/UIbl U HUX
COEIMHEHUS
42 | KonrponbHas pabora Bu6muoteka [JOK
Ne3 3 (0) TEME https://m.edsoo.ru/00ae0e18
«Baxuneimme
HEMETAUIBI M HUX
COCIUHEHMS
43 | O6mas bubnuoreka [{OK Hnmoctpuposats
XapaKTepUCTHKA https://m.edsoo.ru/00ae103e | B33UMOCBASH
XUMHUYECKHUX OCHOBHBIX .
XUMHUYECKUX IIOHATHUU
9JIEMCHTOB - ¥  OpUMEHATh  3TH
MCTAJJIOB. IIOHATHUA npu
Merainueckas CBSI3b ONHMCaHWH BEIIECTB U
u MeTaJTHIecKas HX IPEBpAIEHHH;
KpUCTaJLTHIEeCKast nerop3oBath
: XUMHYECKYIO
pemi€Tka. dusnyeckue CHMBOJHKY I
CBOICTBA METAJIJIOB cocTaBieHus (GopMyII
44 | XuMHUUYecKre CBOMCTBA bubnuoreka [{OK BEWIECTB 1 yPaBHEHHH
METAJLIOB. https://m.edsoo.ru/00ae] 156 | *MMHICCKHX pCAKIHIIL,
o HpOBOI[I/ITB OIBITHI ITIO
DAEKTPOXUMHUYECKHIA } HABITIOEHIIO
pAan HalpPsKCHUU XMMHYECKHX SABJICHUA.
METaJIJIOB CoOmromaTteh  mpaBHIIa
45 | OOmme CIIOCOOBI but6mmorekxa [IOK TCXHUKA

MOJIYyYEHHUsT METaJJIOB.
CnnaBel. Berancienns
o YpaBHEHUSAM
XUMUYECKHX PEAKLUH,
eclu OJVH nu3

https://m.edsoo.ru/00ael1156

6e3omacHOCTH npu
pabote c
71a00paTOPHBIM
obopy0BaHuEM.
OcymecTBisITh  0TOOP
NCTOYHHUKOB




pEareHTOB  COJCPKHT
IIPUMECH

46 | IlonsTne O KOpPPO3UH bubnuorexa [JOK
METaJIJIOB https://m.edsoo.ru/00ae1278
47 | lllenoynbie METaJIbI bu6nmoreka [IOK
https://m.edsoo.ru/00ae14b2
48 OKCHUIBI U TUIPOKCHUIBI bu6nmoreka [IOK
HaTpHUsl U Kaus https://m.edsoo.ru/00ae14b2
49 | llleno4yHo3eMeEIbHBIC bu6nmoreka [IOK
METaJlIbl — KaJIbIHUN U https://m.edsoo.ru/00ael5e8
Maraui
50 | Baxueitmme bubmuorexa [IOK
COCTUHEHUS KaIbIIUI https://m.edsoo.ru/00ael5e8
51 O06006111eH1E u
CHCTEMAaTHU3alHs
3HaHUH
52 | XKéctkocTh BOABI U bubnuorexa [IOK
CII0COOBI eé https://m.edsoo.ru/00aec1886
yYCTpaHEeHUs
53 | [Ipaktuueckas pabora bubnnorexa [JOK
Ne 6 o  TeMe https://m.edsoo.ru/00aelae8
"YKécTkocTe BOABI U
METO/IbI eé
yCcTpaHeHHs"
54 | AmMrOMUHHI bubmmoteka IIOK
https://m.edsoo.ru/00ae1c64
55 | Amdotepabie bubmuoreka [IOK
CBOMCTBA OKCHAA U https://m.edsoo.ru/00aec1c64
THAPOKCH]IA
56 | XKenezo bubnuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 | Okcunbl, TUIPOKCUIBI bubnmnorexa [JOK

u comu xeneza (II) u
xenesa (111)

https://m.edsoo.ru/00ae35e6

HHPOpPMALTIT B
WNurepuere B
COOTBETCTBHH C
3aJJaHHBIM ITOMCKOBBIM
3ampocoM, Ha OCHOBE
AMCIOINXCS 3HAHUHN U
nyTéM CpaBHEHHUS
Pa3IMYHBIX
HMCTOYHHKOB BBIJACIATE
uHpopmanuio,
KOoTOpas SIBJISIETCS
[IPOTUBOPEYUBON WU
MOJKET OBITH
HEZ0CTOBEPHOM.
Hcnons3oBaTh npu
BBITIOJIHEHAH YISOHBIX
3aJaHUuN Hay4HO-
MOy JISIPHY IO
TUTEpaTypy
XHMHUYECKOTO

CoJIep KaHus,
CIIPaBOYHbBIE
MaTepuaibl, PecypChl
CeTH Wnrepner,
BJIAJIETH npuéMamMu
KOHCIIEKTUPOBAHHS
TEKCTa,
npeoOpa3oBaHusL
UHPOPMALINHU U3 OJTHOM
3HAKOBOM CHCTEMBI B
Apyryto.

Co3gaBaTh
COOCTBEHHBIE KpaTKHE
MUCHMEHHBIC M YCTHBIC
COOOIIEHNS HA OCHOBE
2-3 HCTOYHHKOB
nHpopmauu
XHMHYECKOTO
CONICpXKAaHUs, B TOM
qucie myOJIMYHO
JIey1aTh KpaTKue




58 O0o0061IEeHnEe u coO0mIeHHs 0

CHCTEMaTH3aIns pe3ynbTaTax MpOEKTOB
. 130031 Y4eOHBIX

3HAHUU u
HCCJIICAOBAHHUH, pu

59 | [Ipaktuueckas padora bubnuorexa [JOK STOM IPAMOTHO
No 7. Pemenue https://m.edsoo.ru/00ae3de8 | ucnonb3osats
AKCIIEPUMEHTAILHBIX M3yYeHHBIH
3a1a4 o TeMme MOHATHIHBIN amnmapar

B o Kypca XUMUH,
«BaxxHeime MeTaibl CONPOBOKIAT
1 UX COCAUHCHU A BBICTYILJICHUC

60 | Berancnenus o bubmmoreka [JOK npeseHTaryei.
YPaBHEHUSIM https://m.edsoo.ru/00ae1750 | Ilpn BBITIOJHCHUH
XUMHAYECKUX PEaKIIHid, YHEOHBIX NPOEKTOB H

HCCIICA0OBAHUU

eciu OJINH u3 p——
pearciTos  JaH B 00SI3aHHOCTH B IpyIIe
I/I36BITKe 1501040 B COOTBCTCTBHH C
COACPXKUT IpHUMECH. IMOCTaBJICHHBIMU
BBIIH/ICHGHI/IH 3agadyaMi, CJICOUTH 3a

) BBIIIOJIHCHUEM  IIJIaHA
Maccoson A0 JIEUCTBUM, aIeKBaTHO
BBIXOJa MPOYKTa OLICHUBATH
peakuuu cOOCTBEHHBIN BKJIaJ B

61 0O00011IEeHNEe u JIEITEILHOCTD TPYIIIIBI,
crcTeMaTH3aus BbICTpanBaTh

) KOMMYHUKATHBHOC
SHaHWH BBaHMOHCﬁCTBﬂe,

62 | KonTponpHas pabota yunTBIBas MHEHHE
N4 o TEME OKPYKAIOLIUX.
«BakHEHIIME METaILTbI Criocodmr
W UX COCTUHCHUS) OLCHUBAHUSA: YCTHAA

paboTa, MMCbMEHHAas
(TecTsl, MPOBEPOYHBIE
N CaMOCTOSTCIIBHBIC
pabortsr),
IpaKTu4iecKad,
KOHTpOJIbHas pabora.
63 | BemectBa i bubanoreka LJOK HNimoctpuposats
B3aNMOCBA3b

MaTCpHaJIbl B

https://m.edsoo.ru/00ae3f50




HOBCGI[HCBHOﬁ KHN3HU
YCJIO0BCKA

64 | Xumuueckoe bu6nmoreka [IOK
3arpsi3HeHUe https://m.edsoo.ru/00ae4270
OKpYKarollen cpeJibl

65 | Ponp XUMHAH B bubnuorexa [{OK
peleHumn https://m.edsoo.ru/00ae4270
IKOJIOTHYECKUX
npobiem

OCHOBHBIX
XUMHYECKHX MOHATHH
U TNPUMEHATb  OTH
MOHSATHUS pH
ONHCaHWH BEIIECTB H
UX NIPEBPALLEHUN;
UCIIONIb30BaTh
XUMHYECKYIO
CHUMBOJIMKY Ui
cocTaBieHust (hopmyn
BELICCTB U YpPaBHCHUMU
XMMHYECKUX peaKiuii;
IIpoBoaUTH OMBITHI MO
HaOIIOIEHUIO
XUMHYECKHX SIBICHUI.
CobOmozath  TpaBHIiIa
TEXHUKHU

0e30macHOCTH npu
pabote c
71a00paTOPHBIM
o6opyaoBaHuEM.
OcyuiecTBIsITh  0TOOP
HCTOYHHKOB
HHPOpPMALTTU B
Wurepuere B
COOTBETCTBHHU c

3aJJaHHBIM TTOMCKOBBIM
3alpocoM, Ha OCHOBE
UMEIOIUXCS 3HAaHUHN U
yTEM CpPaBHEHHUS
Pa3NUYHBIX
WCTOYHUKOB BBIACTIATH
uHdopmanuio,
KOoTOpas ABIISICTCS
IIPOTUBOPEYUBON WM
MOXKET OBITH
HEI0OCTOBEPHOM.
Hcnons3oBars npu
BBITIOJTHEHUH y4eOHBIX
3aJJaHuN Hay4HO-
HOIYJISIPHYIO




JIUTEpaTypy
XMMHYECKOTO

COJIepKaHUS,
CIpaBOYHBIE
MaTepHalbl, PEeCypchl
CeTH WHrepner,
BIAJETh npuéMamu
KOHCIIEKTUPOBaHUS
TEKCTa,
npeoOpa3oBaHus
nH(OpMaLUK U3 OTHON
3HAKOBOWM CHUCTEMBI B
IPYTYIO.

Co3maBaTh
COOCTBEHHBIC KpaTKHE
MMMCHMEHHBIC U YCTHEIC
COOOIICHNST HA OCHOBE
2-3 HCTOYHUKOB
uHdopmanuu
XUMHYECKOTO
COJICpXaHUsA, B TOM
qucie My OIMYHO
JienaThb KpaTKue
coo01IEeHns 0
pe3ynbpTaTax MpOeKTOB
WA Y4eOHBIX
WCCIICIOBAHMMA,  IIpH
3TOM TpaMOTHO
HCIIOJTBb30BaTh
U3y4EHHBII
HNOHATUMHBIN anmnapar
Kypca XUMHH,
COIIPOBOXKIATh
BBICTYTIJICHHE
IIPE3CHTALUEH.

IIpu BBITIOJIHEHU U
y4eOHBIX IPOEKTOB H
HCCIIeJOBaHUH
pacmpenensirtsb
00513aHHOCTH B TPYIIIIE
B COOTBETCTBHH  C




IMOCTaBJIECHHBIMHU
3aJa4yaMH, CIIEIUTH 3a
BBINIOJIHEHUEM  IIJIaHA
IeHCTBHH, aJeKBaTHO
OLICHMBATh
cOOCTBEHHBIN BKIJIaJ B
JIeSITENbHOCTD TPYTIIIHI,
BBICTpauBaTh
KOMMYHHKATHUBHOE
B3aUMOJICHCTBHE,
YUHUTHIBAs MHEHHE
OKPYXKAIOIIHX.
Croco0b1
OlleHUBAHMS: YCTHAS
pabota, mICEMEHHAS
(TecTsl, MPOBEPOIHEIC
M CaMOCTOSITEJIbHBIE

paboTsr),
IpaKTU4eCKas,
KOHTpOJbHas paboTa.
66 | Pe3sepBHbIil YPOK. 1 bubnnorexa [JOK
O600mmenue u https://m.edsoo.ru/00ae0d0a
cucTeMaTu3aIus
3HaHUH
67 | PezepBHblii YPOK. 1 bubnnorexa [JOK
O06001mmenue u https://m.edsoo.ru/00adb33c
cucTeMaTu3aIus
3HaHUH
68 | PezepBHbIii YPOK. 1 bubmuoreka [IOK
O60061eHne u https://m.edsoo.ru/00ad9cb2
CUCTEMaTH3aIus
3HAaHUU
OBHIEE  KOJIMYECTBO 68

YACOB 110 ITPOTPAMME




Ipuioxxkenue 2
HopMbI 1 0CO0€HHOCTH OLIEHKH NPeIMETHBIX Pe3yJbTATOB.

Vcnonp3yeMble HOPMBI OLIGHUBAHHS MO Y4YeOHBIM NpeAMeTaM H TpeOOBaHMSA K CHUCTEME
OLICHUBAHMs 00pa30oBaTEIbHBIX JOCTHKEHHUH, OOyyaroliuxcs IO MpeaMery (u3HKa,
TpeOOBaHUS K BBICTABICHUIO OTMETOK 32 IPOMEXYTOUHYIO aTTECTAIlMIO OTPAXEHBI B
nokanbHbIX akTax MBOY «COLL Ne 196»:

- «llonoxxeHue o cucCTeMe OLIGHWBAHUS 0Opa30BATENBHBIX JOCTHKECHUN, OOYYaIOLIHXCS»,
ytBepxkaeHHoe npukazoM MBOY «COILL Ne 196» ot 30.08.2023 r Ne 417;

- «lTonoxeHne 0 HOpMax OIEHUBAHUS MO Y4eOHBIM HpPEAMETaM», YTBEPKIACHHOE MPUKA30M
MBOY «COILI Ne 196» ot 30.08.2023 r Ne 417.

['padyik KOHTPOJIBHBIX MEPONPHUATHH MO TNpeaAMeTy (HU3MKa BXOIUT B EIUHBIN
JOKYMEHT ILIKOJIbI, UMEHYEMBIH «I'pakoM OLIEHOYHBIX MPOLEAYP», COCTABIAETCS /IBA pa3a
B I'OJl M YTBEP)KIAETCSI IPUKA30M JUPEKTOPA LIKOJIBI.

HToroBele riaHupyeMble pe3yJibTaThl, ITanbl UX (GOPMUPOBAHMS U CIIOCOOBI MX
ouenku orpaxarorcs B KTII B pa3nerne nonomHuTenbHas HHPOPMAIIHS.



Ipunoxenue 3

OueHovHbIe cpeacTBA (OLIEHOYHbIE MATEPHAJIBI) U MEeTOAUYECKHE

MaTepuaJbl pado4eii NporpaMMbl 10 XUMHUHU

https://rosuchebnik.ru/komplek
s/umk-liniya-umk-o-s-
gabrielyana-himiya-8-9/

Kuna MeTtoauveckue OueHoYHbIE YueoHuk () JJIeKTPOHHbIE
cc PeKOMEeHIALUH, I0YPOUHbIE cpeacTsa MaTepHuabl,
paspaborku (oueHoYHbBIE JAOMOJHATENbLHEBIE
MaTepuaJIbl) MaTepUaJIbI
/KHUMBbI
8 Xumust : 8—9-¢ Kiaccsl : Poccuiickas I'aGpuensu - OTKpBITHII OaHK
0a30BbIi YPOBEH : snekTponHass | O.C. Xumus. | 3aJaHUM JUTS OLCHKH
METOMYECKOe TIOCO0HE K .
IIKoJI1a 8 KJ1accC CCTCCTBCHHOHAYYHOU
yueorukam O. C. 'abpuensna,
. T. Octpoymoga, C. A. https://resh.ed | yae6nuk /| rpamotrHocTH (VII-IX
Cnankosa / O. C. T'abpuensn, | U.IU O.C. KJIaCChlI)
C. A. Cnaakos. — 4-e u3p., I'abpuensn. — | https://fipi.ru/otkrytyy-
nepepad. —Mocksa : 7-e u3n., uci. | bank-zadaniy-dlya-
IIpocsemenue, 2022. — 80 c. -
— M.: JIpoda, | otsenki-
MeToauaeckoe ocobHe K 2018. Vestestvenngnauchnov
yaebnuxy O. C. I'abpuensna -gramotnosti
«Xumus». 8 xiracc / O. C.
T'abpuens. — M. : Jipoga, - O6pa3oBareibHbIC
2018. — 109, [3] c. oThopMI
VMK O. C. Tabpuesina. https://learningapps.or
Xumus (8-9) g/
Hctounuk: -
https://r.os.uchebmk.ru/komplek https://www.yaklass.ru
s/umk-liniya-umk-o-s- /
gabrielyana-himiya-8-9/ - https://resh.edu.ru/
- . .cdu.ru
9 Xumus : 8—9-¢ Kimacchl : FaGpHeﬂgH - https://lecta.ru/
6a30BBbIif YPOBEHb : 0.C. Xuvmg, |~ OICKTPOHHEIC
METOIMIECKOE MOCOOHE K 9 Kace - TETpaau
yue6uukam O. C. T'abpuensna, ) https://videouroki.net/e
W.T. OctpoymoBa, C. A. y4e0. st t/my/
CrnanxoBa / O. C. 'abpuensH, 06H1606pa30 Poccuiickast
C. A. CmankoB. — 4-¢ U311, BAaT. S TEKTDOHHAS KON
nepepab. — OpraHu3aIui h ”p hed
Mockga : IIpocBelueHue, /0.C ttps://resh.edu.ru
2022. — 80 c. I 6 ’
Mertoanueckoe mocodue K abpHCIIH., https://lesson.edu.ru/04
yuebnuxy O. C. T'abpuensana nur.
/08 - bubnnoreka
«Xumust». 9 xkmace / O. C. OCTpOYMOB,
l'abpuensa. — M. : Jlpoda, C.A. [HOK
2018. — C B
108, [4] c. JanKos
YMK O. C. I'abpuensina. M.:
Xuwmus (8-9) [Ipoceemienu
Ucrounuk: e, 2019..




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYHEHUKA

Ia6puensu O.C. Xumus. 8 knacc : yueOnuk / O.C. ['abpuensn. — 7-e u3a., ucn. — M.: JIpoda,
2018.

labpuensa O.C. Xumms. 9 kiacc : yueb. s obmeobpaszoBar. opranmzanmii / O.C.
INabpuensn., U.I'. Octpoymos, C.A. CrnagkoB — M.: IIpocsemenne, 2019.

METOANYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

1. I'abpuensan O. C., Bockoboiinukosa H. I1., fnrykoBa A. B. HacTonpHast KHUTa y4uTeIs.
Xumus. 8 KIL: Meroandeckoe nocoowue. - M.: Hpoda, 2021.
2. I'abpuensn O. C., SmykoBa A. B. Terpanp anst 1a60paTOPHBIX OMBITOB M MPAKTHUYECKUX
pabor. 8 ki. K yuebnuky O. C. TI'abpuensna «Xumus. 8 imace». M.: [poda, 2022.
3. TI'abpuemnsa, O. C. Metoauueckoe nocodue k yueobnuky O. C. ['abpuensna «Xumus». 8

kmacc / O. C. Tabpuwensn. — M. :  [poda, 2021. —  109.
4. Tabpuensn, O. C. Meroaudeckoe nocobue k yueonuky O. C. ['abpuensina «Xumus». 9
kmacc / O. C. Tabpuwensn. — M. :  [poda, 2021. —  108.
5. Xumus : texHonoruueckue kaptol K yueOHuky O. C. I'abpuensHa «Xumus. 8 kimace» :
Meroaumdeckoe  mocoobme / JI. WM. AcamoBa. — M. : [poda, 2020
6. Xumus : texHonoruueckue kaptol K yueOHuky O. C. I'abpuensHa «Xumus. 9 xmacey» :
Meroaudeckoe mocoobme / JI. WM. AcamoBa. — M. : [poda, 2018

7. Xumus. 8 xi.. KonrponbHusle U npoBepounbie paboTel k yueOHuky O. C. ['abpuensina
«Xumust. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa u ap. - M.: lpoda, 2022.
TaHHBIC

8. Xumus. 8 kmacc: yuel. ans obmieodpazoBarenbHbix yupexaenuit / O.C. I'abpuensH. - 3-e
u3., cTpeoturl. - M.: JIpoda, 2022. - 286 c.

9.Xumus. knace: yue0. st o0ieoopazoBarenbHbiX yupexxaenuii / O.C. 'abpuensH. - 3-e u3.,
ctpeotutl. - M.: [Ipoda, 2022. - 288 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET
http://www.chemnet.ru I'azera «Xumusi» u cait 1uig yuurens «5 uay Ha ypoK XUMHUN»
http://him.1september.ru Enunas xkomnekuus LIOP: Ilpenmernass kosekuust «XuMus»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE SKCIIEPUMEHTBHI:
xumust. Komnekuust Poccuiickoro o6meo0pa3oBarenbHOro nopraina

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anukbepooit

http://www.alhimik.ru Bcepoccuiickas onuMnuaa mKoJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranundeckasi XuMus: IEKTPOHHBIN YUEOHUK /ISl CPEAHEN LIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN YUEOHUK
http://www.hemi.nsu.ru OTKpBITEINA KOJUIEHK: XUMUS

http://www.chemistry.ru JIuctTaHuuoOHHass OJUMIIMAJA MO XUMHUU: TEIEKOMMYHHUKAIIMOHHBIN
00pa30BaTeNbHbIN MPOEKT




Ipunoxenue 4

AHHOTAIUSA

ITosHoe
HaNMMeHOBaHMe
padoyeii mporpaMmbI

Pabouas mporpamma mo xumuM Juisl ydamuxcs 8-9 kiaccos,
peanusyomas TpeOboBaHUs (elepaIbHOro T'OCYAapCTBEHHOTO
00pa30BaTEeNLHOTO CTaHIAPTa OCHOBHOTO OOIIEr0 00pa30BaHUS
nu ®OOIT 000, a Taxke Ha OcCHOBe deaepalbHOW padouei
IPOTPaMMBbI BOCITUTAHUA U € YYETOM KOHIICTIUY MPENOJaBaHus
yueOHoro  mpeamera  «XuHMHUS» B 00pa3oBaTeIbHbBIX
opranusamusax Poccuiickoit denepanuu.

Mecto yueOHOoro
npeaMeTa B CTPYKType
OCHOBHOM

VueOHbIii peaMeT «XUMHUS» BKIIIOYEH B 00s3aTEIbHYIO 4acTb
yuebHoro mana OOII OO0 MBOY «COILl Ne 196». N3yuaetcs
Ha 0a30BOM ypOBHE.

o0pa3oBaTe/ibHOI
NPOrpaMMblI
HopmaTuBHasi ocHoBa | 1. ®I'OC ocHOBHOrO 00mero o6pa3oBaHuUs, YTBEPKICHHBIM
pa3padoTKu npukazoM Munnpocsemenus: Poccun ot 31.05.2021 r. Ne 287;
NPOrpaMMblI 2. ¢ npukazoM Munnpocseuienust Poccun ot 18.05.2023 Ne 370
«O06 yTBepxkaeHun eaepaibHOM 00pa30BaTeNbHOM MPOrpaMMbl
OCHOBHOT'O 00IIIEro 00pa3oBaHUI»;
3. Ilonoxenue o pazpaboTke paboOUYMX MPOrpaMM Yy4eOHBIX
NPEeIMETOB, KypCOB, JIWUCHUIUIMH (MOAYyJeH) TelaroraMuB
cootBeTcTBUU C TpeboBanusmu DPI'OC HOO, ®I'OC 00O,
dI'OC COO, yrepxaenHoe npukazom ot 03.08.2021 Ne 247.
KoanuecrBo yacos | Ha 0azoBoM ypoBHe 136 1yacoB, B TOM uucie:
s peanu3anum | B 8 Kiacce - 68 yacos; B 9 kiacce - 68 yacos.
NPOrpaMMmblI
Hean peasm3anum | — (QOPMHUPOBAHUE HWHTEUIEKTYaJbHO pa3BUTOM JIMYHOCTH,
NPOrpaMMmblI rOTOBOM K camMo00pa30BaHMIo, COTPYAHUYECTBY,
CaMOCTOSATEIIbHOMY  TIPUHATHUIO  PEIICHUH,  CIIOCOOHOMU
a/lalTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM KHU3HH;
—  HampaBJICHHOCTh  OOy4YeHHS Ha  CHUCTEMaTHYECKOe
npuoodLIeHne o0yyaromuxcs K CaMOCTOSTENIbHOM

MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM METO/IaM MTO3HAHHUS,
(dbopMHUpYIOIIMM MOTHBALIMIO U pa3BUTHE CHOCOOHOCTEH K
XHMUH;

— obecrnieueHne YCIOBUHM, CHOCOOCTBYIOLIMX NPHOOPETEHUIO
o0ydJaronuMucs  OMbITa  PA3HOOOpPA3HOM  JACSITEIBHOCTH,
MO3HAHUS U CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIICTEHIM), WMEIOMINX YHHBEpPCATbHOE 3HAUCHHWE IS
Pa3UYHBIX BUIOB JAEATEIbHOCTH;

— (opmupoBanue o0meld (GyHKIIMOHATHPHOW M E€CTECTBEHHO-
HAay4YHOM TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUH OOBICHATH U
OILICHUBATH SIBIICHHS OKPYKAIOIIETO MHUPA, UCTIOJB3YsI 3HAHUS U
OTIBIT, TMOJIyYE€HHBIE NIPH U3yUYEHUH XUMUU, IPUMEHATh UX TPU
peuieHnd MpoOJIeM B TOBCEIHEBHOM KM3HU U TPYIOBOU
JesITebHOCTH;




— ¢dopMupoBaHue y oOyyaromuxcs T'yMaHHUCTHUYECKUX
OTHOH.IGHPIﬁ, IIOHUMaHus IECHHOCTH XHMMHYCCKUX 3HAaHUH JIIsL
BBIPAOOTKH HKOJIOTHUECKH LEJIeCO00Pa3HOr0 TOBEICHHS B ObITY
u pr,[[OBOfI ACATCIIBHOCTU B LCIIHAX COXpPAaHCHUA CBOCTO
3JI0POBbsI U OKpY’KaroIlel IPUPOJAHON Cpelbl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEH K
CAMOKOHTPOJII0O M CaMOBOCIIUTaHHIO Ha OCHOBE YCBOEHUS
00IIEUeIOBEYECKUX IIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY
BbIOOpY PO UIISL U HANIPABJIEHHOCTH JaJIbHEHIIero ooy4eHusl.

YueoOHo-
METOIHYEeCKHI
KOMILIEKC

Ia6puensu O.C. Xumus. 8 knacc : yueonuk / O.C. I'abpuensa. —
7-e u3n., uct. — M.: JIpoda, 2018.

Ia6puensu O.C. Xumus. 9 kimacc : yuel. ais odmeoOpa3oBar.
opranmzaruit / O.C. Tabpumensn., W.I'. Octpoymos, C.A.
CnagkoB — M.: IIpocBemienne, 2019.

Metoabt u  (opmbIl
OLCHKH Pe3yJbTaTOB
OCBOCHUS IPOrPaAMMBbI

JInuHOCTHBIE: HAOMIOIEHUE, aHKETHPOBAHUE.

MeranpeameTHsie: 6ecena, TUCKycCHsi, yaeOHOEe UCCIeJOBaHuE,
IPOEKT, CAMOOLIEHKA.

[IpenmeTHble: TecT (3aAaHUs C BBIOOPOM OTBETa, C KpPaTKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM), JabopaTropHas paboTa,
IpaKTHYecKas paboTa, KOHTpOJbHAs paboTa, TeMaTHUYECKUE U
UTOTOBbIE KOHTpPOJIbHBIE pPabOThI, TOCYAApCTBEHHAs MTOrOBas
aTTeCTallus.

5-6ajuibHas cucTeMa OLICHUBAHUS TEKYIIEeH YCIeBaeMOCTH.
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