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PaGouyasi nporpaMMa BHEYPOUHOI IeATEILHOCTH «XUMUS JJIS JTI0003HATEIbHBIX)

JJIS1 7 KJIACCOB C MCNOJIb30BaHUEM 000pyaoBaHus HeHTpa « Touka pocray»

Pabouas nporpamMma CoCraBJIEHA HA OCHOBE CJICAYIOINUX JOKYMEHTOB:

- ®enepanabHBIM 3aKOHOM OT 29 nexabpst 2012 r. Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit depepannn» (C U3MEHEHUSIMH U JIOTIOTHEHUSIMH );

- @egepasibHbBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM HAyaJbHOTO O0IIEro oOpa30BaHMs, YTBEPXKIAECHHBIM IPHUKA30M
MunuctepcTBa obpa3zoBanus U Hayku Poccmiickoit Denepanuu ot 31 mas 2021 roma Ne 286 «OO0 yrBepx)acHHH PeIepalbHOTO TOCYIaPCTBCHHOTO
00pa30oBaTEeNbHOIO CTAaHAAPTa HayaJlbHOro oO0IIero obpa3zoBaHus» (B pelakuMu NpuKa3oB MunHucTepcTBa oOpa3oBaHuss M Hayku Poccuiickoit
denepanun ot 29 nexadps 2014 rona Ne 1644; ot 31 nexadps 2015 roga Ne 1577);

- MeepalbHBIM I'OCYapCTBEHHBIM 00pa30BaTeIbHbIM CTAaHAAPTOM OCHOBHOT'O 00ILEro 00pa3oBaHMsl, YTBEP)KICHHBIM NPUKa30M MuHUCTEpPCTBA
obpazoBanus u Hayku Poccuiickoit @enepanuu ot 31 mas 2021 rona Ne 287 «O06 yrBepkaeHNH (eepatbHOro TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOI'O 00IIero oopazoBaHus» (B peJakiuu Mpuka3oB MuHucTepcTBa 00pa3zoBaHus U Hayku Poccuiickoit @enepanuu ot 29 nexadps
2014 roga Ne 1644; ot 31 nexabps 2015 romga Ne 1577);

- @enepaibHBIM FOCYIaPCTBEHHBIM 00pa30BaTeIbHbIM CTAaHIAPTOM CPeJHEro olIiero oopa3oBaHusl, YTBEPKIACHHBIM IPHUKa30M MuUHUCTEpPCTBA
oOpa3zoBanus 1 Hayku Poccuiickoit ®denepanuu ot 17 mast 2012 romga Ne 413 «O06 yTBepkaeHuu ¢eaepanbHOro rocy1apcTBEHHOr0 00pa3oBaTEIbHOTO
CTaHJapTa cpeaHero obiero odpasosanus» (B pen. IlpukazoB Muno6puayku Poccun ot 29.12.2014 Ne 1645, ot 31.12.2015 N 1578, ot 29.06.2017
Ne 613);

- [InceMom Munnpocsenienus Poccun ot 31.05.2022 r. Ne TB-977/02 «O nHanpaBieHMH MeToM4ecKUX pekoMeHaanui «Touka poctay (BMecTe
¢ «MeToIMYeCKUMHU PEKOMEHJAIMSAMU N0 CO3/IaHUI0 U (YHKIIMOHUPOBAHHUIO B 00II€00pa30BaTEIbHBIX OPraHU3AlMIX, PACIIONOKEHHBIX B CEIbCKON
MECTHOCTHU M MaJIbIX FOPOJAX, LIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYUYHOW U TEXHOJIOIMYECKON HAIIPABICHHOCTEN));

- [Tucekmom MunucrepcTBa oOpazoBanus U Hayku Poccutickoii @eneparuu ot 18 Hos1Opst 2015 roga Ne 09-3242 «MeToauyeckre peKOMEH1aluu
10 IPOEKTHUPOBAHUIO JJOMOJHUTENBHBIX 00I11€00pa30BaTENbHBIX IPOrPaMM»;

- IIpuxazom MunucrepctBa npoceuieHus: Poccuiickoit @enepaunn ot 12 aBrycta 2022 r. Ne732 «O BHeceHMM U3MEHEHUH B (eaepanbHbIi
rOCYJIapCTBEHHbIM 00pa3oBaTeIbHbIN CTaHAAPT CPEeIHEro OoO0Iero oO0pa3oBaHMs, YTBEP)KICHHBIN NMpuKa3oM MuHHUCTEpCTBa 00pa30BaHUS U HAYKH
Poccuiickoit ®eneparum ot 17 mast 2012 1. Ne 413»;

- Ilpukazom MunucrepctBa obpa3zoBanusi u Hayku Poccuiickoit @enepauun ot 23 aprycra 2017 roma Ne 816 «O0 yrBepxnenun Ilopsinka
NPUMEHEHHsI OpraHU3alMAMH, OCYIIECTBISIOIMIUMH 00pa30BaTeNIbHYIO JESTEIbHOCTh, JJEKTPOHHOIO OOYyYeHMs, AMCTAHIIMOHHBIX 00pa30oBaTeIbHbBIX
TEXHOJIOTHH MpH peaau3aii 00pa3oBaTeIbHbIX IPOrpaMm»;

- [Ipukazom Munuctepcrsa [Ipocsemmenust Poccuiickoii denepanuu ot 27 urons 2022 roga Ne 629 «O06 yreepxkaenuu [lopsiaka opraHuzanuu u
OCYILIECTBIIEHUS 00pa30BaTEIbHON AESTENbHOCTH MO JOMOJIHUTEIbHBIM 00111e00pa30BaTeIbHBIM IPOrpaMMamM»;
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- IlocTaHoBNEHHEM TJIAaBHOTO TOCYIAapCTBEHHOTro caHuTapHoro Bpayda Poccuiickoit ®@eneparuu ot 30.06.2020 Ne 16 «OO6 yTBepkaeHUH
canuTapHo-snuaeMuonorndeckux npasuin CIT 3.1./2.4 3598-20 «CaHUTapHO-3IHIEMHOJIOTHYCCKUE TpeOOBaHUS K YCTPOMCTBY, COJICPKAHUIO W
opranuzanuu paboTsl 00pa30BaTEIbHBIX OpPraHU3aluid U JPYTUX OOBEKTOB COLMATIbHOW MHGPACTPYKTYPHI IJS JI€TE W MOJOJCKH B YCIOBUSX
pacnpocTpaHeHus: HOBo KopoHaBupycHoi nHpekmuu (COVID-19)y,

- [locranoBnenueMm [ JaBHOroO TocyaapCcTBEHHOTO caHWTapHoro Bpada Poccuiickoit @enepamuu ot 28.09.2020 Ne 28 «OO0 yTBepx)acHUU
caautapubix mpaBun CII 2.4.3648-20«CaHuTapHO-3MHIEMUOIOTHYECKHE TPEOOBaHUS K OpPraHHW3alUsSM BOCIUTAHUS W OOYYCHHUS, OTIbIXa H
03I0POBIICHUS JIeTEH 1 MOJOJCKNY;

- [ToctanoBnenneM [71aBHOrO ToCymapCTBEHHOTO caHUTapHOro Bpada Poccuiickoit ®enepanum ot 28.01.2021 Ne 2 «O0 yTBepKIeHHH
canutapHbix npaBui CII 1.2.3685-21« urueandeckue HOpMaTUBLI U TPeOOBaHUsI K 0OCCIICUCHHIO 0€3011acHOCTH U (M) O€3BPEIHOCTH JIJIs YeJIOBEKa
(haKkTOpOB Cpebl OOUTAHUSY;

- Mertonnueckumu pexomenganusmu MP 3.1/2.4.0178/1-20 «PexomeHmanuu 1o opraHu3aiuu padboThl 00pa3oBaTENbHBIX OpraHU3AIMK B
YCIIOBHSIX COXpaHeHusi puckoB pacmpoctpanenus COVID-19», yrBepknennole DenepanbHOil cinyx0oi 1O Hag3opy B cdepe 3ammThl MpaB
notpedureneit u 6naromnonyuns yenoBeka 08 mas 2020 rona;

- YcraBom mikodsl, Jluniensueit Ne 5417 ot 28 mapra 2017r.;

- [onoxenuem o LlenTpe 0OpazoBaHUsI €CTECTBEHHO-HAYYHON M TeXHOJOru4eckor HampapieHHocTed «Touka poctay MBOY COIII Ne 18 um.
A.Il. JIsnuna ctanuubsl Ypyxckoil, yrBepakaeHHbIM npukazom MBOY COLI Ne 18 um. A.IlL. JIanuna cranunsl Ypyxckoi ot 12 suBaps 2021 roga Ne
13 «O co3nanuu Ha 6aze MBOY COI Ne 18 um. A.IL. Jlanuna cranuisl Ypyxckoit LlenTpa o0pa3oBaHus ecTeCTBEHHO-HAYUYHON U TEXHOJIOTHUYECKOM
HarpaBjeHHOCTeHN «Touka pocray.

Hepe'{eﬂb AOCTYIIHBIX HCTOYHHKOB I/IH(l)OpMaIII/II/I

B pa3zgene npeacTaBieH CIMCOK KHUT U CCBIJIOK HA CAalThl, B KOTOPBIX OoJiee OIpOOHO OCBEIIEHBI pa3IMYHbIE ACTIEKThl PACCMaTPUBAEMbIX BOIIPOCOB.
WX MO’KHO PEeKOMEH/I0BaTh KaK YUUTEI0, TaK U 00y4aeMbIM, IPOSBUBIINM HHTEPEC K U3y4aeMOl TeMe.
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1. COAEPXXAHUE INPOI'PAMMBbI
BHEYPOUYHOM JAeSITeJIbHOCTH « XUMMS JJIs1 JII003HATEJIbHBIX» 1Sl 7 KjaaccoB (70 yacoB)
€ HCMOJIb30BaHUEM 000pyA0BaHus IU(PPOBOI J1adopaTopun
«Touka pocra»
BBenenue

IIpupona. @usnveckue tena. fsinenus npuponsl. EcrecrBo3Hanne. EcrecTBeHHble Hayku. [IpenMer msydeHus xumuu. MecTo XMMUU Cpenu
€CTECTBEHHbIX HayK. OOBEKThI )KUBOI U HEXUBOU MPUPO/IbI. Y POBHU OpraHU3allui HEKUBOM M HEKUBOM MPUPOIBIL.

Ot aToma 10 BeniecTBa

ATOM — HauMeHbIlIasg yacTUlla BeniecTBa. Hen3MeHHOCTh aTOMOB B XMMHUYECKHMX IpEBpalllEHUsX. XUMHUECKUN 31eMeHT. CUMBOJIBI aTOMOB
XUMHUYECKUX 3J1eMeHTOB. SnepHas peakuus. Ilpoucxoxnenue snementoB. IIpocteie BemiecTBa. CrokHble BellecTBa (XMMHYECKHE COEAMHEHUS).
Xumnueckass (opmyna. YucnoBoit mHmekc. OTKpbITHE XHUMHYECKHX JJIEMEHTOB. ATOMBI YCTOMUYMBBIE W HEYCTOWYHMBBIE. KpyroBopoThl aToMoB
XMMHUYECKHX 3JIEMEHTOB B IPUpPO/ie (KUCIOpO/a, a30Ta U yriiepoaa). POTOCHHTE3 Kak OJIMH U3 IyTel KpyroBOpoTa yriepoaa.

Pacnipenenenne aToMOB XMMHYECKUX 3JIEMEHTOB B kocMoce (Bcenennoii, nHameit [amaktuke, ComneuHoit cucreme) u Ha 3emue. Bomopon u
reluii — caMble paclpocTpaHeHHbIE dJeMeHThl BO BceemenHnoit. Kucmopom — camblif pacmpocTpaHeHHBIM »neMeHT Ha 3emie. Haubonee
PacCipoCTPaHCHHBIC 3JICMCHTBI B PA3HBIX YaCTAX Semi. XUMHAYECKUE DIIEMEHTHI B JKUBBIX oprannismax: 3JICMCHTEI JKU3HU, MAKPO U MHUKPOI3JICMCHTEI.
buonoruueckn akTHBHBIE BEIIECTBA.

YcroitunBble (cTaOuiIbHbIE) U HEYCTOMUYMBBIE (PaJMOAKTUBHBIE) XUMUYECKHE IeMeHThl. PajnoakTuBHbIM pacnaln. PaguoaktuBHOCTH. M30TOMBI.
[IpumeneHne HeycTOMUMBBIX (paJnoakTUBHBIX) aromoB. llemnas peakuus. AtomHas osHeprus. KusHb u gesrenbHocTh A. A. bekkepens.
DneMeHTapHble YacTHIbl (IPOTOHBI, HEUTPOHBI M AJIEKTPOHBI), UX OCHOBHBIE XapaKTEPUCTUKU — Macca M 3apsa. Sapo atoma. MaccoBoe 4HCIIO.
B3aumocBsi3p MaccOBOI0 YUCIIAa C YUCIOM IPOTOHOB U HEUTPOHOB. ATOMHas enHUIIAa Macchl. [1opsiKoBbIil HOMep 351eMeHTa. DJIeKTPOHHAsI 000JI04YKa
aToMa. JKu3Hb U nesarenbHoCTh J. Pesepdopaa.

XUMHUYECKUH DSJEMEHT KaK COBOKYITHOCTh aTOMOB, MMEIONIMX OJMHAKOBBIA 3apsn spa. CpaBHUTENBHBIN COCTaB H30TOMOB BOAOPOJA M
yrieposa. CiocoOsr 0003HAYEHHS U30TOIIOB.



Uctopust co3nmanust Ilepronnueckoil CHCTEMBI XUMHUYECKHUX dJeMeHTOB. Ilepuommunocts. Ilepuomnueckuii 3axon . . Mengaeneesa.
Ilepuognueckass cucrema. JKusup u nearensHocTh [I. M. Menneneesa. Ilepuoguueckas cucrema J[. WM. MenaeneeBa. JUIMHHBIM M KOPOTKUI
BapuaHThl [lepuoanueckoii cuctemsl JI. 1. Menneneesa. [lepuosl: KOpoTKUE U AJWHHBIE. [ pynmbl, riaaBHbIE U MOOOYHBIE MOArpynbl. MHbOpMarus
0 XMMHYECKOM JIeMeHTe, coaepsxkamascs B Ilepuonunyeckon cucreme 1. M. Menneneesa. )Kusnp u nesrensHocts H. bopa.

Monekyna. [Tonatue o xumuyeckoi cBsi3u. BelecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, UX XapakTepucThka. CTpoeHHuEe MOJIEKYIL.
Mopnenu Monekys: mapocTep:KHeBble U MaciuTaOHble. MonekynsipHas macca. [IpuMepsl BEIIeCTB MOJIEKYJISIPHOTO CTPOCHHMSI: MEPEKUCh BOJIOPOAA,
MOJICKYJISIPHBIA BOJOPOJ], MOJIEKYJISPHBIA KUCIOPOJ, 030H, MOJICKYJISIPHBIM a30T, MOJIEKYJISIPHBIN MO, BOJA, aMMHAaK, YIJIEKUCIBIN Ta3, QyuiepeH,
MeTaH, dTHJICH, CIIUPT (3THJIOBBIN CIIUPT), TIUIEPUH, YKCYC (YKCYCHasl KHCIIOTa), TIIFOK03a, caxap (caxaposa).

ArperaTtHble COCTOSHUSI BellecTBa (TBepJoe, JKUIKOe, razoo0pazHoe) MU HX xapakrepucTuka. CTpoeHue BOIbI B TBEPAOM, KUIKOM U
razoo0pa3sHoM coctossHuM. Kpucrammuueckue u amopdHble BemecTBa. (DHU3MUECKHE TPOLECCH: IUIABJICHUE, KPUCTAUIM3AIMs, HCIapeHHe,
KOHJIeHCalus, cyonumanus (Bo3ronka). @usndeckue cBOWCTBA BElIECTBA (TeMIepaTypa IIaBICHUS U TeMIIepaTypa KUIICHHS).

Kpucramner. Kpucrammuueckas pemerka. Monsl. Kpucrammndeckast pereTka moBapeHHO#H coiu. @opMbl KPUCTALIOB Pa3IMYHBIX BenlecTB (KYO,
OKTadIp, OJEKa’ap, poMO03Ap, cTONOYAThIE U MIaCTHHYAThIe KpucTaiibl). Cpoctku. Jpy3sl. JleHaputs.

Knaccudukanus Bemiect o cocrapy. UHauBuayanpHble (YUCTHIC) BemecTBa U cMecH. [IpocTteie BemecTBa. ClaoKHBIE BElIECTBA (XUMUYECKUE
coenuHeHus). Metamipl 1 HEMeTaulbl, UX cBoiicTBa. Heopranmueckue um opraHmdeckue BemecTtBa. OCHOBHBIE KJIACChl HEOPTaHUYECKHUX BEIECTB:
OKCH/JIbI, KUCJIOTHI (COJsIHAsI, CepHast, a30THas, yroibHasi, pochopHas), conu, ocHoBanus. [enoun.

dusnyeckue M XUMHYECKHE SBICHUS. XMMHUYECKas peakuus. PeareHTsl M NPOAYKTHl pPEakUUU. 3aKOH COXPAaHEHUS Macchl. YpaBHEHHUE
xumuueckoi peakiuu. Koagounuentsl. [Ipyu 3HaKn XMMUYECKUX peaklUil: ”3MEHEHHUE 11BeTa, 00pa30oBaHKE 0CaJKa, BbIJIEICHHUE ra3a, BbIACIECHUE WIN
MIOTJIOLIEHUE TEIlIa, BOSHUKHOBEHUE CBETA.

JdemMoHcTpanuu

[lepuoanueckas cucrema J[. . MenneneeBa. OOpa3iibl BEIIECTB MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTpOeHHUs. Moenn HEKOTOPBIX MPOCTHIX
MOJIEKYJ (BO/a, YITIEKUCIIbIH ra3, KUcaopos, Bogopoa). [Inasnenue Bocka (nmapaduna) kak npumep Gpusndeckoro spiaeHus. Kunenue Bosibl Kak mpumep
¢usnueckoro sBieHus. Kpucramnuueckass pemierka xjopuaa HaTpus. OOpasubl MHAMBHIYaJIbHBIX BEUIECTB (METaUIbl, HEMETaJUIbl, CIIOKHBIE
BEIIECTBA) U cMecel (pacTBOPHI, TPAHUT). 3HAKOMCTBO C 00pa3llaMu OKCUIOB, KMCJIOT, COJiei, oCHOBaHUi. ["'opeHne BockoBoi (mapaduHOBOI) cBeUH
KaK IpuMep XuMuuyeckoro siBineHus. [losBnenue oxpacku ¢eHondTanenHa B NPUCYTCTBUU IIENOYH (MU3BECTKOBOM BOJbI) KaK XUMUYECKOE SIBIICHUE.
ITomyTHEHNE M3BECTKOBOM BOJBI MPU JEMCTBUM YIJIEKUCIOrO raza Kak XMMHUYECKOE sIBJIEHHE. Peakunu, JEMOHCTPUPYIOIINUE MPU3HAKA XUMHYECKU X
peakuuii: B3aMMOJCICTBIE TepMaHraHata Kajius ¢ Cyab(QUTOM HaTpus B KUCION cpelle, B3aUMOJEWCTBUE XJIOPHAA HATPHUs C HUTpATOM cepedpa,
B3aUMo/IeficTBHE KapOOHAaTa HaTPHUs C COJITHOM KUCIOTOM, B3aUMOACHCTBUE XJIOPUAa aMMOHUS ¢ THIPOKCUIOM HaTpHUs, TOPEHHE MarHusl.

JKcnepuMeHTAIbHas paboTa ¢ BellecTBaMu



PactBopenue. PactBoputens. PactBop. PactBopumocTs. Haceimennsiii pactBop. MaccoBast 107 (TIpOIleHTHAsE KOHIICHTPAIUsI) PAaCTBOPEHHOTO
BemiectBa. JlaboparopHas mocyaa: MPOOMPKU, XUMUYECKHE CTaKaHbI, KOJObI (IJIOCKOJOHHBIE C IIAPOBUIHBIM M KOHHYECKUM TYIOBOM), BOPOHKH,
UWIMHIPBI, MEH3YPKU, TUIIETKH, IITATEIH, JIOXKKH, CTYIKH C IECTUKAMU, BHIMAPUTEIbHBIC YaLIKH.

OunbrpoBanue. OunbTpsl. M3rorosienue ¢punbrpa. Matepuanst 11 GuiasTpoB. 3HaueHHe (PUIBTPOBAHUS B TOBCEIHEBHOM JKU3HHU.

HarpeBaHHe. Crioco05b1 HarpcBaHUs. KaJ'IBI_[I/IHaI_II/IH. O60py,Z[OBaHI/Ie AJI1 Harp€BaHUs: Ia30BbIC II€YH, SJICKTPHUYCCKHUC IICYH, JJICKTPOILIMTKU,
ra30BbIC TOPCIIKU U CITUPTOBKH.

Broimnapusanue. JlabGoparopHoe o0opynoBaHUE /AJisi BHIIAPUBAHUA: Ta30Bas OpeENiKa, SJEKTPOIUIMTKA, BBIMAapUTenbHas ¢dapdopoBas yamika,
BosiHast OaHst. Jluctmmsius (neperonka). Juctmwmstopsr. JuctummpoBannas Boga. Kpucrammuzanus. OCOOEHHOCTH poCTa KPUCTAILIOB.

JdemoHcTpauuu

PacTBopbl MemHOrO Kymopoca pa3inyHOW KOHIEeHTparuu. OO0pasusl GuibTpoB. OO0OpyHOBaHUE IS HATPEBAHHS: AJICKTPOIUIMTKH, Ta30BBIC
TOpeJKU U CIMpTOBKU. HarpeBanue xuIKoCTel B cTakaHe U B poOupke. Boiaenenue xiaopodpuiia U3 3eJ1eHOro Jucra npu o0paboTke ero ropsyum
STHJIOBBIM CIIUPTOM.

Kpucrannuzanus HUTpaTa Kajius IpH OXJIAXKAECHUN €r0 HACBIIIEHHOTO PacTBOPA.

JlaGopaTopHbIe ONBITHI

JIaGopatopuslii onbIT 1. [IpurorosneHue pacTBopa MOBapeHHON COJIH.

JlabopaTopusiit onbIT 2. [IpuroroBieHne pacTBopa MEIHOTO Kymopoca.

JlaGoparopHblif onbiT 3. Paznenenue cMecH rnecka v oBapeHHOM COJIM (PUIBTPOBAHUEM.

JlaGoparopHblil onbIT 4. HarpeBanue Ha 3J€KTPOILIUTKE.

JIaGopatopHslii onbIT 5. CTpoeHHe MIIaMEHU CBEYH.

JIaGopartopuslii onbIT 6. Kpucrannuzamnus KaauitHoO# cenuTpsl.

BemecrBa BOKpyr Hac



Boznyx. Atmocdepa 3emnu. Xumudeckui coctaB Bosmyxa. CpoiicTBa Bo3ayxa. BraxkHocTs. Kuciaopoma — caMblii akKTHBHBI KOMITOHEHT
Bo3ayxa. ['openue BemiecTB B kuciopoze. OKUCIECHUE KUCIOPOJOM OPraHMYECKUX BEIIECTB — HWCTOYHUK SHEPTUM KUBBIX OpraHu3MoB. Paznenenue
BO3JyXa Ha a3oT W kuciopos. I[Ipumenenue kuciaopoma. CocraB Bo3ayxa apeBHer 3emuu. [losBienue kuciaopoma B arMocepe 3emun. KauectBo
BO31yxa. ToKcHYHbIE BellecTBa B Bo3ayxe. O30H.

Boga — camoe pacnpocTpaHeHHOE Ha 3eMJie CII0KHOE BelecTBO. KpyroBopot Boabl Ha 3emie. ArperatHble cocTossHUs BoJbl. IIpecHas Boxa.
JuctunnupoBaHHasi Boja. Boja — OCHOBHOM KOMITOHEHT BCeX JKHMBBIX OpraHu3MoB. Boja B opranusme denoBeka. Poiib BOJbI B IPOMBIIIIEHHOCTH U
cellbcKoM xo3stiicTBe. CTpoeHUe MOJEKYIbI BOJbl. MoJieKysa BOMbI Kak IUIONb. BogopoaHas CBs3b U e¢ BIHUSHHE HAa (DU3MUYECKHE CBOMCTBA BOJIBI.
Bona — BaxkHe#mmi pacTBOPUTEIIb.

VYTIJIeKucablid ra3: COCTaB U CTPOCHHE MOJIEKYJbl. ATperaTHble COCTOSHUS M (PU3WYECKHE CBOWMCTBA YIVIEKHCIIOrO rasza. PacTBopuMocTh
YIJIEKHCIIOTO ra3a B BOJAE. YTOJbHAS KUCIOTA. XUMUYECKasi aKTUBHOCTh YIJIEKUCIIOro raza. Poip yriieKuciaoro rasa B Npupoae. YTJICKUCIbIN ra3 —
«MapHUKOBBIN ra3y». PocT comepxanus yriekucinoro raza B atmocdepe. IIporeccsl, mpuBosiye K BBIACICHUIO YIJIEKUCIOro ra3a B atMocdepy.
KauectBennas peaxiys Ha yrieKUCIIbIN Ta3.

IloBapenHas conp — xJyopuja Harpus. Pu3nMUeckue CBOMCTBAa MOBAPEHHOM COJM. 3HAUYE€HUE IOBAPEHHOW COJIM Ul JKUBBIX OPIaHU3MOB.
Haxoxnenue noBapeHHoi conu B npupoae. Ilpumenenne nosapenHoii conu. Kamennas conb (ranur), ee qoosrya. [loBapeHHast conb B MOPCKON BOJIE U
consHEIX o3epax. Camocanounas conb. Kiaccudukarnus 1moBapeHHON COMH MO CTEHNEHH YHCTOTH M IO CTENeHH M3MeNbYeHHOCTH. MoaupoBaHHas
MUIIEBAast COJb.

['mrok03a — caMblii U3BECTHBIN MPEICTABUTENDL YIJIEBOAOB. Dopmyiia TIIHOKO3bl. PU3MYECKHE CBOWCTBA TIHOKO3bl. PACTBOPUMOCTD TJIFOKO3bI B
Boze. [IpuMeHeHue TIIOKO3bI B KOHIUTEPCKOW MPOMBIIUIEHHOCTH. [ J1I0K03a — OCHOBHOW MCTOYHHUK SHEPTHUHM KUBBIX OPraHU3MOB. AdSpoOHOE U
aHa’POOHOE OKHUCIICHUE TJIOKO3bl. [ TTMKOTEH M KpaxMajd KaK WMCTOYHHKHU TJIFOKO3bl B JKMBBIX OpraHu3Max. bpokeHue W ero mpuMEHEHHue s
MOJIyYEHUS MTUILIEBBIX MPOAYKTOB.

MI/IHCpaJ'IBI. FoprIe MOpOABI. XHUMHUYECKHUM COCTaB MHHCPAJIOB: KBaplld, KaJblIUTd, MAarHeTUTa (MaFHI/ITHOFO )KCJ'IEBHHKa), pOAOHHUTA. FopHHe
MMOopoJabl: MAarMaTU4€CKUEC, OCaJ0YHEIC, MCTaMOp(bI/I‘ICCKI/Ie. FJ’II/IHa, IECOK, U3BCCTHAK, MpaMOp: COCTaB, CBOI\/'ICTBa, IMIPUMCHCHUC. W3BecTh HerameHas u
ramcHasd: moJIy4eHue 1 IpuMCHCHUC. M3BecTKoBas BOJIa M N3BECTKOBOE MOJIOKO.

[Ipupoanslii ra3, ero cocraB. MeTaH: cocTtaB MOJEKyJbl, cBoiicTBa M npumeHenue. Hedtob: cocras, cBoiicTBa, mpumenenue. [locrnenctBus
pa3nuTus He(pTH Ha BOJHBIX MOBEPXHOCTIX Mopeil u okeaHoB. [lepepa®oTka HedTH: meperoHka W KpekuHr. IIpoaykTsl mepepaboTku He(PTH U UX
npuMeHenue. HeTb, mpupoHbIi U claHIEBBId ra3, Oypblii M KaMEHHBIM yrojib, TOpQ: UX 0Opa3oBaHUE M 3ajJeraHue B 36MHON Kope. AHTpalMT.
Koxkcosanue yris. [IpogykTel KOKCOBaHMS (KOKC, KAMEHHOYTOJIbHAsI CMOJIa M CBETHJIbHBIN (KOKCOBBIN) Ta3) u ux npuMmeHeHue. [Ilpumenenue Topda.

JdemMoHcTpanuu



JlemoHcTpannoHHbIi onbIT «Kucmopoa u3 Tabnerok». KauecTBeHHas peakiius Ha yriIeKUCHbId ra3. Kpucramimdeckas pemeTka XJIOpuaa HaTpusl.
OO0pa3s1bl III0K03bI, caxapo3bl, kpaxmana. Komtekuus «MuHepaisl 1 TopHble mopoaby. Komnekuus «Pa3garounsie 0Opa3iibl MONIE3HBIX HCKOMAeMbIX
u metamioBy. Komnexkus «KBapiy B npupose». [lpurorosnenue usBectkoBoit Bojbl. Komneknus «HedTs u nponykTsl ee nepepadotkuy». Ko nexus
«KameHHBIH yrois U MpoIyKThI ero nepepadbotkny. Komreknus «Topd v mpoayKThl ero nepepadoTKim.

3HAKOMCTBO ¢ MaTepruaJlaMu

Mertamnel. [IpencraBuTenn MeETauIoB — XKele30, MeIb, ATIOMHHUN, IUHK, OJIOBO, CBUHEI, cepeOpo, 30J10TO, MmiaTtuHa, pTyTh. OKHCICHHE
KHcIopooM Bozayxa. CBoiictBa MetaiioB. [lnactuunocts. Tarydects. CriaBbl (ypaidtOMUH, 4yTyH, CTajlb, JIATYHb U OpOH3a): COCTaB, CBOMCTBA,
npuMeHeHue. llpombinuieHHas A00bIYa METAIOB M3 pPy[A: IOJyYE€HUE IIMHKA U3 LIMHKOBOM OOMaHKM M YyryHa U3 JKeJIe3HOM pynabl. MeTaisl,
HaXOJSIIMecs B IPUPOJIE B CAMOPOIHOM BHJIE: 30JI0TO U IIaTuHa. [IpuMeHeHne MeTaiios.

Crekina kak amopduble Tena. KBapiieBoe U CHIIMKAaTHOE CTEKJIO: COCTaB, MOJIy4eHHE, CBOMCTBA. [lojlyueHne BHICOKOXYA0KECTBEHHBIX U3AEIUN
PYYHBIM BBITyBaHHeM U3 cTekia. OKpacka CTeKoJ HOHaMH MeTauioB. CManbThl — TIylIeHbIe (Hempo3pauHbie) crekia. JKu3np u aedareiabHocts M. B.
Jlomonocoga. [Ipumenenue crekon. Kepamuka (dapdop u dasiac): cnocod momyuenus, cBoicta. [ mazyps. [IpuMeHeHne KepaMUKH.

[Tomumepsl. OOpa3zoBaHMe TOJUMEPOB M3 MOHOMEPOB. Makpomorsiekyna. Buabl MOIuMEpoB: MIACTUKHA (TIOTUATHIICH, TMOJUIIPOIHIICH,
oJIMKapOOHaThI, Te(IIOH, MOIUITUIICHTEpedTaANIAT), STACTOMEPHI (KayuyyKH, pe3rHa), MOJMMepHbIe BOJIOKHA. OCOOEHHOCTH MOJIYUYEHHUS MOJIMMEPOB, UX
npuMeHeHre. CHHTETUUECKHUE U IIPUPOIHBIE TOJIUMEPBI.

JdemMoHcTpauuu

Komnexus «Amomuanii u ero crutaBby. Komnekius «Kene3o u ero crnass». Komtekuus «Pa3znarounbsie 00pasiibl MOJE3HBIX UCKOMAEMbIX U
MetaioBy. Komnekuus «Hyrys u cranby». Komnekuus «Crekio u usaenus u3 crekiay. Komrekuus o6pasuos papdopa, dasHca, 0005KKEHHON TITHUHBI.
Komnexnus «IInactmaccsi». Komnexknus «Kaydyk u npoaykTsl ero nepepadotkuy». Komnekmus «BomokHay.

Tunbl pacyeTHbIX 32124

1. BeruncneHnue OTHOCUTENBHON MOJIEKYJIIPHOM MacChl BELIECTB.

2. CocraBienue (popMyIibl BEIIECTBA [0 ATOMHBIM MTPOLIEHTAaM M COOTHOIIEHHIO MacC 3JIEMEHTOB.

3. BeruncieHre aToMHON U MaccoBO# JI0JIM AJIEMEHTA 10 XMMHUYECKOI opMyJsie Ha MpUMepe BOJIBI.

4. BeruuciaeHne MacCOBOM JIOJIM PACTBOPEHHOIO BEIIECTBA B PACTBOPE.

Tembl npakTHYecKUX padoT



[TpakTrueckas padota 1. [Ipocreiimme XuMUYECKUe ONIEpaIliu.
[IpakTrueckas padota 2. [IpaBuna paboTsl co cnupTOBKOM. HarpeBanue »kuakocTei.
3aHuMaTe/IbHbIE ONBITHI
Onpit 1. [IpuroroBnenue U3BECTKOBOM BOJBI.
Omnsit 2. I'opeHne Maruus.
Omnpit 3. OxkuciaeHue Meau.
OmnpiT 4. PacTBOpsieM METaJIbl B KUCIIOTaX.
Omnprit 5. [Tonnyyaem kuciaopoa.
OmnbIT 6. YHUBEpCANIbHBIA UHIUKATOP.
Omnsit 7. U3yyaem ra3upoBky.
OmeiT 8. ConeHast ra3upoBKa.
OmnpiT 9. «P030BOE MOJIOKOY.
OmnpbiT 10. «P030BO€ MOJIOKO» OMSITH CTAHOBUTCS IPO3PAYHBIM.
OmnpiT 11. M3BecTkoBasi BOJa MyTHEET.
OmnpiT 12. M3BecTKOBasi BOJA CHa4Yajia MyTHEET, a IOTOM CTaHOBUTCS IPO3PavHOI.
OmneiT 13. MyTh NOSIBIISIETCA CHOBA U HE UCYE3aET.
OmrwiT 14. OnaTe BEIIAAET MEN.
OmpiT 15. 'oTOBMM HaCBIIIEHHBIN PacTBOP.

Omnpit 16. BeipamuBaem KpHUcTalbl IOBAPEHHOM COJIH.



OmngiT 17.

OmzriT 18.

OmziT 19.

Ormert 20.

Omelt 21.

OmeIT 22.

OmnrIT 23.

OmngIT 24.

OmgrIT 25.

«30JI0TOH JOXKIb.

Hecropaemast HUTb.

Kpucranisl B mpobupke.
BripamumBaeM KpucTauibl CEIUTPHI.
I'oprouast HUTS.

Hutb roput ManuHOBBIM TUIAMEHEM.
HuTh roput 3emeHbIM I1aMeHEM.
Cenutpsnas Oymara.

CopeBHOBaHUE HUTEH.



2. IJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUS TPOI'PAMMBbI
BHEYPOYHOI /1eSITeJIbHOCTH «XUMHUSA U1 JH0003HATEIBHBIX» AJIsl 7 KJIaCCOB
¢ HCMOJIb30BaHueM 00opynoBaHus neHTpa «Touka poctay
€ ONUCAHNEM YHUBEPCAIbHBIX Y4eOHBbIX A€ CTBHI, JOCTUTAeMbIX 00y4AIOIIMMHUCS

Pe3y.]IbTaTBI HU3YUCHUS NPCAMETA «XHUMHS» Ha YPOBHE OCHOBHOI'O O6H.[CFO 06pa3013aHI/151 nmoapasAC/IrOTCA Ha JIMYHOCTHBIC, MCTAITPCAMETHLBIC U
IMpECAMETHBIC.

JInuHOCTHBIE pe3yabTaThl 00y4EeHUsI — 3TO YPOBEHb CHOPMHUPOBAHHOM LIEHHOCTHOM OPUEHTAIMU BBIITYCKHUKOB CTYIIEHH OCHOBHOI'O OOILEro
00pa3oBaHMsl, OTPAKAIOIIECH UX UHAWBUIYAIBHO JTHYHOCTHBIE TIO3UITNH, MOTUBBEI 00pa30BaTEIbHON ACATEIBHOCTH, COLMAIbHBIC YyBCTBA, IMYHOCTHBIE
KayecTBa. JIMUHOCTHBIE Pe3yNIbTaThl CBUIETENBCTBYIOT O IPEBPAILEHUH 3HaHUH U CIIOCOOOB 1eATEIbHOCTH, IPUOOPETEHHBIX YYaAIIUMUCS B
00pa3oBaTeTFHOM IPOIIECCE, B CYNTHOCTHBIE YEPThI XapaKTepa, MUPOBO33pPEHNUE, YOCKIEH!S, HpAaBCTBEHHBIE PUHIIMIIEL. Bee 3T0 ciyxut 6a3ucom ams
(bopMHpOBaHUS CUCTEMBbI IEHHOCTHBIX OPUEHTAIMN U OTHOIIEHUS JINYHOCTHU K ce0e, IPYTUM JII0JIIM, TPOo(eCCHOHAIBHON AeITeNbHOCTH,
rpakIaHCKHM IIPaBaM M 00SI3aHHOCTSIM, TOCYIapPCTBEHHOMY CTPOIO, TyXOBHOH cepe 001iecTBEHHON KU3HH.

MeTaHpeI{MeTHBIC PE3yJIbTAaThl O6pa3OBaT€HLHOﬁ ACATCIIBHOCTH — 3TO CII0COOBI ACATCIIbHOCTU, IIPUMCHUMBIC KaK B PaMKax O6paSOBaTCJ'IbHOFO
nmponecca, Tak 1 Ipyu pClICcHuU HpO6JICM B PCAJIbHBIX )KU3HCHHBIX CUTYyallMAX, OCBOCHHBIC HA Oaze OJHOI'0, HCCKOJIbKHX HJIK BCCX yT-Ie6HI)IX npeaMECTOB.
YcaoBHO METAIIPEAMCTHBIC PE3YJIbTAThl MOKXHO HAa3BATb MCKIIPCIMCTHBIMHU. OHu 00ecreunBaT BJIAACHUEC 3HAHUAMU U YHUBCPCAJIIbHBIMU crmocobamu
JCATCIIBHOCTH KaK COOCTBECHHBIMU HHCTPYMCHTaAMHU JIMYHOCTHOT'O Pa3BUTHUA.

HpeZ[MeTHBIG PE3YIBbTATEI OCBOCHUSA NPOTpaAMMbI y‘~I€6HOI>i JUCHUIIIIMHBI — 3TO HpI/IO6peTeHHI)IC ydaluMucs YMEHUS U HaBbIKH, KOHKPCTHBIC
SJICMCHTBI COOUUOKYJIbTYPHOTO OIIbITA, OIIbITA PCIICHUA HpO6J’I€M, OIIbITa TBOp‘-ICCKOﬁ ACATCIIBHOCTH B paMKax JaHHOT'O yqe6H0ro npeamera.

denepanbHbIi rocyJapcTBEHHBII 00pa30BaTeNbHbIM CTaHJAPT OCHOBHOTO 00111er0 00pa30BaHus YCTAHABIMBAET CIIEAYIOIINE TPeOOBAaHUS K
pe3yabpTaTaM OCBOECHUS 00YJarOIMMUCS OCHOBHONW 00Pa30BaTEIbHON IIPOrPAMMBI:

¢ K JIHMYHOCTHBIM PE3YyJIbTaTaM OCBOCHUSA OCHOBHOM O6pa30BaTCHBHOﬁ porpaMMalI:

1) BocmHuTaHWE POCCHICKON IPpaXKTAHCKOW MACHTUYHOCTHU: TATPUOTH3MA, YBakeHHs K OTeUeCcTBY, K MPOLLIOMY U HACTOSIIEMY
MHOTOHAIIMOHAJILHOTO Hapoja Poccuu; oco3HaHue CBOEH STHUYECKOW MPUHAIIC)KHOCTH, 3HAHNE UCTOPUH, S3bIKA, KyJbTYPBl CBOETO HApO/1a, CBOETO
Kpasi, OCHOB KYJIbTYPHOT'O Hacyeus HapoaoB Poccuu 1 yenoBeuecTBa; yCBOEHUE T'YMAHUCTUYECKUX, IEMOKPATUYECKUX U TPATULIMOHHBIX LIEHHOCTEN
MHOTOHAIIMOHAJILHOTO POCCUUCKOTO OOIIECTBA; BOCIIUTAHUE YyBCTBA OTBETCTBEHHOCTH U Jj0JiTa nepes PoauHoi;,



2) popMupoBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YIECHHUIO, TOTOBHOCTH U CIIOCOOHOCTH O0YUYaIOIIMXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA
OCHOBE MOTHBAIIMH K OOYUEHHIO U 10 3HAHUIO, OCO3HAHHOMY BBHIOOPY M MOCTPOCHHIO JaJIbHEHIIEH HHAMBHUIyaTbHON TpaeKTOpuH 00pa3oBaHuUs HA
0a3e OpUEHTUPOBKH B MUpE npodeccuii 1 mpophecCHOHATBHBIX MPEAIOYTEHUI ¢ YIETOM YCTOHUMBBIX TTO3HABATEILHBIX HHTEPECOB, a TAKXKE HA OCHOBE
(bopMHpOBaHUS YBAKHUTEIHLHOTO OTHOLICHHUS K TPYY, Pa3BUTHUS OIBITA y4acTUsl B COLMAILHO 3HAYUMOM TPY/E;

3) dbopMupOBaHHE IETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOUN MPaKTHUKH,
YUUTBHIBAIOIIETO COLUANBbHOE, KYJIbTYPHOE, SI3bIKOBOE, yXOBHOE MHOT000pa3re COBPEMEHHOTO MHpa;

4) hbopMupoBaHKEe OCO3HAHHOTO, YBAKUTEIBHOTO U 1I00POKENATETbHOTO OTHOLLIEHUS K APYTOMY YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO,
KYJbTYpE, A3bIKY, BEPE, TPAKIAHCKOHN MO3ULIUU, K UCTOPUH, KYJIbTYPE, PEIUTHH, TPATULIUAM, SI3bIKaM, LIEHHOCTSIM Hapo10B Poccuu 1 Hapo10B MUpa;
TOTOBHOCTHU U CIIOCOOHOCTH BECTHU JAMAJIOT C IPYTHUMH JIFOJJbMHU U IOCTUTaTh B HEM B3aUMOIIOHUMAHUS;

5) ocBOEHME COLMAIbHBIX HOPM, IIPAaBUJI TIOBEJIEHUS, poJiel U (OpM COLMAIbHOM KU3HU B IPyNIax U COOOILIECTBAX, BKJIIOUask B3pOCIIbIE U
collMajbHbIe COOOIIECTBA; y4aCTHE B IIKOJILHOM CAMOYIPABICHUH U OOIIECTBEHHON KH3HU B MpeesiaX BO3PACTHBIX KOMIIETEHIIUH C y4ETOM
PErMOHAIbHBIX, ATHOKYJIBTYPHBIX, COLIMAJIBHBIX M 9KOHOMHUYECKUX OCOOCHHOCTEN;

6) pa3BUTHE MOPAIBHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEIICHHH MOPAJILHBIX MPOOJIEM Ha OCHOBE JJMYHOCTHOT'O BBIOOPa, (hOpMUpOBaHHE
HPaBCTBEHHBIX YYBCTB U HPABCTBEHHOI'O MIOBECHHUS, OCO3HAHHOTO ¥ OTBETCTBEHHOI'0 OTHOILEHHS K COOCTBEHHBIM ITOCTYIIKaM;

7) bopMUpOBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHUU U COTPYAHUUYECTBE CO CBEPCTHUKAMHU, NETHbMH CTAPIIETO U MIIAJIIIETO
BO3pacTa, B3pOCIIBIMU B Ipoliecce 00pa3oBaTeNbHOM, 001IECTBEHHO MOJIE3HOM, Y4eOHOMCCIIeI0BATEIbCKOM, TBOPUECKOM U IPYTHX BUOB

ACATCIIBHOCTH,

8) hopmupoBaHKEe IIEHHOCTH 3/I0POBOTO M 0€30MMaCHOT0 00pa3a >KM3HU; YCBOCHUE MPABWII MHIUBUIYATHFHOTO M KOJUIEKTUBHOTO 0€30T1aCHOTO
MOBE/ICHUS B UYPE3BBIYANHBIX CUTYAIMSIX, YIPOKAIOMINX KU3HH U 3/I0POBBIO JIOACH, TpaBUII MOBEACHUS Ha TPAHCIIOPTE M HA JOPOrax;

9) bopMupoBaHHE OCHOB AKOJIOTMUECKOM KyIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO YKOJIOTUYECKOTO MBIIIICHUS, PA3BUTHE OMBITA
9KOJIOTUYECKH OPUEHTUPOBAHHON PEDIIEKCUBHO OIEHOYHON U MTPAKTUYECKOMN JACATEIHHOCTH B )KU3HEHHBIX CUTYAIUAX;

10) oco3HaHue 3HaYEHUS CEMbH B )KM3HU YEJIOBEKA M OOIIECTBA, MPUHITHE IICHHOCTH CEMEMHON KU3HH, YBAKUTEIHHOE W 3a00TIMBOE OTHOIIICHHE
K 4JIEHaM CBOEH CEMBbHU;

11) pa3BUTHE SCTETUUECKOTO CO3HAHMSI YEPE3 OCBOCHHE XYy/J0’KECTBEHHOT0 Hacjenus HapoJoB Poccuu u Mupa, TBOpUEeCcKOH JAesITeNbHOCTH
ACTETUUYECKOTO XapaKTepa;

¢ K MCTAlIpCAMCTHBIM pPEC3yJibTaTaM OCBOCHHA OCHOBHOI O6p8.30BaTeJ'ILHOI71 IMporpaMMBalI:



1) ymeHue caMOCTOATEIIbHO OMPENEATh 1IN CBOETO O0YyUEHHUsI, CTaBUTh M (POPMYITHUPOBATH JIJIs1 CeOs1 HOBBIC 3a/1a4u B yueOe 1 MO3HaBATEIBbHOM
ACATCIIbHOCTH, Pa3BUBATh MOTHUBbBI U HHTCPCCHI CBOCH IMO3HABaTEIbHOMI ACATCIIbHOCTH,

2) yMEHHEe CaMOCTOSTEIIbHO TIAHUPOBATH MYTH JOCTHKCHHUSI 1IE€JICH, B TOM YHUCIIC aTbTePHATHBHBIC, OCO3HAHHO BHIOMpAThH Hanboiee
s exTUBHBIC CITIOCOOBI pelIeHUsT YIeOHBIX M ITO3HABATEIBHBIX 33]1a4;

3) yMeHHE COOTHOCUTB CBOU JAEHCTBHS C INIAHUPYEMBIMU PE3Y/bTaTaMH, OCYLLECTBIATh KOHTPOJIb CBOEH EATEIILHOCTH B IIPOLIECCE TOCTUKEHUS
pe3yibTara, ONpeAessaTh CIOCOObI NEMCTBUI B paMKaX MPEJIOKEHHBIX YCIOBUN M TPeOOBAHUH, KOPPEKTHPOBATH CBOU JACUCTBUS B COOTBETCTBHHU C
WU3MEHSIOIICHCS CUTYallUEeH;

4) yMmeHHE OLIEHUBATh MMPABUIBLHOCTH BBHITIOJHEHUS Y4eOHOH 3a/1a4K, COOCTBEHHBIE BO3SMOXXHOCTH €€ PEIICHUS;

5) BlIajeHUE OCHOBAMH CAMOKOHTPOJIS,, CAMOOIIEHKH, PUHATHS PEIICHUHN M OCYIIECTBICHUS OCO3HAHHOTO BHIOOPA B Y4EOHOM U MO3HABAT €ILHOMN
NesITeNIbHOCTH;

6) yMEHHUE OIPECIIATh MOHATHSI, CO3/1aBaTh 000OIICHHS, YCTAHABIIMBATh aHAJIOTUH, KIIACCU(DUITUPOBATh, CAMOCTOSTEIILHO BEIOUPATH OCHOBAH HsI
W KpUTCPUU [JIA Kﬂaccn(bmcaum{, YCTaHAaBJIMBATh MIPUYIUHHOCJICACTBCHHLIC CBA3U, CTPOUTD JIOTUYCCKOC PACCYKACHUEC, YMO3AKIIIOYCHUC
(MHIYKTUBHOE, ICIYKTUBHOE U 110 aHAJIOTHH) H JIeJIaTh BBIBOIBI;

7) YMCHHUEC CO3aaBaThb, IPUMCHATL U Hp606pa30BI>IBaTI> 3HAKH U CUMBOJIbI, MOACIIN U CXCMBbI JJIs pCHICHUA y‘-Ie6HBIX U I103HABAaTCJIbHBIX 3aJ1a4;

8) CMBICIIOBOE UTEHUE;

9) ymeHuHe OpraHM30BHIBATh YU€OHOE COTPYAHUYECTBO U COBMECTHYIO JIEATEILHOCTh C YUUTEJIEM U CBEPCTHUKAMU; pad0TaTh UHINBUAYAIHHO U B
rpyMIe: HaXOIUTh O0IIee PelieHUe U pa3pemaTs KOH(GINKTH Ha OCHOBE COTJIACOBAHMSI MMO3UIIUN U YUeTa HHTEPECOB; (HOPMYIHPOBATh,

APTYMCHTHUPOBATHb U OTCTAaBATH CBOC MHCHHUC,

10) ymMeHne 0CO3HaHHO UCIOJIb30BAaTh PEUYEBBIE CPEJICTBA B COOTBETCTBUH C 3a/1auell KOMMYHHMKAIIMU AJIS1 BBIPAKEHHsI CBOMX YyBCTB, MBICIIEH U
MOTpeOHOCTEN; MIIAHUPOBAHUS U PETYIISILIUN CBOEH AESITEIbHOCTH; BJIaJICHUE YCTHOM U MUCbMEHHOM Peubl0, MOHOJIOTUYECKONW KOHTEKCTHON PEeUblo;

11) bopmupoBanue 1 pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOJIb30BAaHUS HH(POPMAITMOHHO KOMMYHHUKAITMOHHBIX TexHosoruit (nanee — UKT-
KOMIIETEHIINH ); pa3BUTUE MOTHBAIIMHU K OBJIAJICHUIO KYJIbTYpOH aKTUBHOT'O MOJIb30BaHUS CIOBAPSAMHU U IPYTUMU MTOMCKOBBIMU CUCTEMAMU;

12) popmupoBaHue 1 pa3BUTHE HKOJIOTMUYECKOTO MBIIIICHHUS, YMEHUE TIPUMEHSATh €r0 B TIO3HABATEILHOW, KOMMYHUKATHBHOMW, COLUATBHON
MpakTUKE ¥ MPodheCcCHOHATBFHON OPUEHTAINH;

* K IpCAMCTHBIM PE3YyJIbTaTaM OCBOCHU A OCHOBHOMH 06pa30BaTeHLHOﬁ porpaMmbl, OTHOCAIIIHUMCA K y‘-IC6HOMy peaAMCETy «XUMUA»:



1) dbopmupoBaHue nepBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPECTABICHUN O BELIECTBAX, UX MPEBPALICHUSIX U IPAKTUUECKOM MPUMEHEHUH;
OBJIJICHHEC MMOHSATUITHBIM alapaToOM U CUMBOJIMYECKUM SI3BIKOM XUMUU;

2) oco3HaHHE 00BbEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKON HAYKH KaK 0OJIACTH COBPEMEHHOT'0 €CTECTBO3HAHMUS, XUMHUECKUX MPEBPAILICHHHA
HEOPraHMYeCKUX U OPraHMYECKUX BEIIECTB KaK OCHOBBI MHOTHUX SIBICHUH )KMBOM M HEXXHUBOM NPUPO/bL; YIi1yOIeHNEe NpeACTaBIEHUI 0 MaTepUaibHOM
€AVHCTBE MUDA;

3) oBiageHHe OCHOBAMU XMMUYECKOIH IrPaMOTHOCTHU: CIIOCOOHOCTHIO aHATM3UPOBATh U OOBEKTUBHO OLIEHUBATH KU3HEHHBIE CUTYAINH, CBI3aHHBIC
C XMMHEH, HaBbIKaMH 0€3011acHOro 0OpaIeHUs C BEIECTBAMU, UCIIOJIb3YEMbIMU B IOBCEHEBHOM KU3HU; YMEHHUEM aHAIM3UPOBATh U IJIAHUPOBATh
9KOJIOrMYecKU 0e30MacHOe MOBEACHHUE B LIEISIX COXPAHEHUS 31J0POBbsI U OKPYKAIOIIEH Cpe/Ibl;

4) bopmupoBaHHE YMEHHH yCTaHABJIMBATh CBSI3M MEX/y peajibHO HaOI01aeMbIMU XUMUYECKUMHU SIBIICHUSIMU U TPOLIECCAMHU, IIPOUCXOSIIUMHU B
MUKPOMUPE, OOBSICHITH IPUUYUHBI MHOI000pa3us BELIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOEHHUS, a TAK)KE 3aBUCUMOCTb IPUMEHEHMUSI

BCIICCTB OT UX CBOﬁCTB;

5) npuoOpeTeHue ONbITa UCIIOIb30BAHUS Pa3IMYHBIX METOJI0B U3YUCHHSI BELIECTB: HAOII0AEHNUS 3a UX MPEBPALCHUSMU IIPU IPOBEJCHUN
HECJIOKHBIX XUMHUYECKIX IKCTIEPUMEHTOB C UCTIOIb30BaHUEM JTa00PATOPHOTO 000PYIOBaHHS U TIPUOOPOB;

6) popMHupOBaHUE MPEACTABICHUH 0 3HAYCHUH XUMUYECKOI HayKH B PEIICHHH COBPEMEHHBIX 3KOJIOIMYECKHX MPOOIeM, B TOM YHUCIIE
IPEJOTBPALIEHUN TEXHOI'€HHBIX M SKOJIOTHYECKUX KaTacTpod;

7) nns clenbiX U cladOBUIAIIMX 00YyYarOIIMXCs: BIaJeHUE PaBUIaMH 3alllCH XUMHUUECKUX (OPMYJI C UCTIOIb30BaHUEM PEIbe(HOTOUEUHOM
cucreMbl o0o3HaueHuit JI. bpaiis;

8) JJIsA O6y‘laIOH_[I/IXCH C OrpaHU4YCHHBIMH BO3MOKHOCTAMU 3JO0POBbA: BIAACHUC OCHOBHBIMU JOCTYIIHBIMH MCTOAAMU HAYYHOTI'O ITO3HAHUS,
HCIIOJIB3YEMBIMU B XUMHUU.

®opMbI KOHTPOJIA
®opmupoBanue UKT-koMnereHTHOCTH 00yUYarOIIUXCS
VYyeHuk HayduTcs:
® ICIIOJIb30BATh pa3HbIe MPHEMbI TOWCKA HH(OPMAIIUK HA TIEPCOHATTLHOM KOMITBIOTEpE B 00Pa30BaTEeIbHOM MIPOCTPAHCTBE C UCTIOIB30BAHUEM

obopynoBanus nudppoBoit 1adbopaTopuu;
®  UCMOJB30BaTh PA3IMUHBIE CIIOCOOBI XPaHEHUS U BU3yallu3allui UH(OpMAIMY, B TOM YHUCIe, B Ipadudeckoit popme



@®opMUPOBaHHE KOMIIETEHTHOCTH B 00J1ACTH ONBITHO-IKCIIEPUMEHTAJbHOH U MPOEKTHOM AeSITeJIbHOCTH

VY4eHuK Hay4uTCsl IJIAHUPOBATh U BHINOJIHATE y4eOHOE UCCIIeI0BaHUE U YUeOHBIH POEKT, UCII0JIb3Ysl 000pyL0BaHUE, MOAEIN, METO/Ibl, IPUEMBI,
aJIeKBaTHbIE HCCIIEAyeMOil mpobieme.

Vyennk IMMOJIYIUT BO3MOXKHOCTb HAYUUTHCA CaMOCTOATCIIbHO 3a1yMbIBATh, INIAHUPOBATH U BLIIIOJIHATD yqe6Hoe HCCICIO0BAaHUC, y‘Ie6HBII>i u
COLIMAJIbHBIN IIPOCKT I10 GCTGCTBGHHOHaquOﬁ HaIIpaBJICHHOCTH.

Y4er pe3yibTaTOB BHEYPOUHOIi 1eATEIbHOCTH

@DOopMBbI U TEPUOAUYHOCTD KOHTPOJIS

Bxo/HO# KOHTPOIB TPOBOIUTCS B HaUaje y4eOHOTO roja /Ui IPOBEPKU HAYalbHBIX 3HAHUN U YMEHUIN 00y4aronuxcs.
Texyiuit KOHTPOJIb TPOBOAUTCS HA KaXJIOM 3aHATUHU B (OpMeE MeJaroru4ecKoro HaOIroIeHuUSI.

TecToBBIN KOHTPOJIb OCYIIECTBIISIETCS IO OKOHYAHWU U3YUYEHUS KaKIOTO pa3jera.

HpOMe)KYTO‘IHafl arTeCTanusd MpoOBOJUTCA B KOHIIC yqe6H0r0 roza B q)opMe 3alIMTHI ITPOCKTA, ITO3BOJIACT IMPOBECTU aHAJIN3 PC3YJIbTATUBHOCTHU
OCBOCHUA O6y‘IaIOH_II/IMI/IC$I OCHOB OIIBITHO- SKCHepHMeHTaHBHOﬁ )51 HpOCKTHOfI ACATCIIbHOCTU NAHHOT'O KypcCa BHCypO‘lHOI\/’I ACATCIIBHOCTHU

«XHUMHS IS T10003HATEITLHBIX ».
KpnTeplm OILICHKHU PE3YyJbTATOB OCBOCHHUSA IIPOrpaMmMbl Kypca

PaboTa oOyuaromuxcst OLEeHUBAETCS 110 TPEXYPOBHEBOM LIKaJle, IPEANOoJIaraoied HalnIye CIeAYOINX YPOBHEH OCBOEHHS IPOIrPaMMHOI0
Marepuaa: BBICOKUH, CPEIHUN, HU3KU.

Bbicokmii ypoBeHb: 00y4aromuics 1EMOHCTPUPYET BHICOKYIO OTBETCTBEHHOCTh M 3aWHTEPECOBAHHOCTH B 00Pa30BaTENbHOM JeSITEIbHOCTH,
MPOSBIISIET MHUIIMATHBY, HE MIPOITYCKAET 3aHATHs 0€3 YBaXKUTEIbHOW MPUUMHBI, IEMOHCTPUPYET BHICOKHM YpOBEHb 3HaHUM M KOMIIETEHIUH, BllaIeeT
Ha BBICOKOM TBOPYECKOM yYpPOBHE MPHUOOPETEHHBIMU B X0/I€ U3YUEHUS MPOTrPaMMbl YMEHUSIMH U HaBBIKAMU;



CpenHuii ypoBeHb: 00y4aromuics AEMOHCTPUPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTh B 00pa30BaTENIbHOM 1€ATEIbHOCTH, MPOSIBIISIET
XOpOIIUil YPOBEHb 3HAHUN U KOMIIETCHIIUI; MHUITMATHBBI HE MPOSIBISIET, HO CIIOCOOCH MOAICPKUBATH HHUIIMATOPA B TIPEIIAaracMOM I10JIe
NesITeNIbHOCTH, B JOCTATOYHOU CTEMEHH BIIAJICET MOJy4aeMbIMH B X0JI€ U3yUYEHUs TPOrpPaMMbl YMEHUSIMHU U HaBbIKAMU;

Huszknii YPOBCHB: O6y‘l310H.[PII>iCH AEMOHCTPUPYET HEAOCTATOYHYIO OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTH B O6p330B3T€J'II:HOI>i JACATCIBbHOCTH,
MMOCCHIACT 3aHATHUA OT CIy4as K CJIydaro, [IOKa3bIBACT y,[[OBJIeTBOpI/ITeJIbHBIf/'I YPOBCHb 3HAHUM U KOMHCTCHHHﬁ, B IICJIOM c1abo BJIAACCT MOJIy4YaCMbIMU

B X0€ U3YUCHHUA MMpOorpaMMbl YMCHUSAMHA N HaBbIKAMH.

@®opMbl pe3yJIbTATOB OCBOECHHS IPOrpaMMbl BHEYPOUYHOM 1eATeJbLHOCTH:

=

OTMeTKa YPOBHS JOCTIKEHHI 00yUaroIIerocs B JIUCTE MeIarornuyeckoro Ha ko 1eHus;

2. 3ammcu B KypHaJle Y4€Ta O pe3yJIbTATUBHOCTH y4acTHsi 00y4YaroIIUXCsl B MEPOTIPUATHIX Pa3HOTO BUJA U YPOBHS (IIMIUIOM, TpaMoTa,
0J1aroJapHOCTh, IPYTOE);

3. 3ammcu B KypHaJie y4éTa 00 Y4aCTHH B BbIC3IHBIX MEPOIIPHSTHUSX.



3. KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHE

BHEYPOUHOM eI TeIbHOCTH « XUMHUSI JIJIs JTFOOO3HATEIBHBIX» - 7 KJ1ace (68 yacoB)

¢ YKa3aHHMeM UCNO0JIb30BaHus 000pyaoBaHus undpoBoii JjadopaTopun

«Touka pocCcTa>»

Ne n/m Tema 3ansaTHSA KoJu-Bo yacos Hara Oo6opynoBanue
1. Beenenue. 13 yero cocrout mup. BBogHbIiM 1
nHCTpyKTax 1o Th
2. Beunble aTOMBI. 1 Monenu aroma
3. ATOMBI B KOCMOCE, Ha 3€MJI€ U B OpraHU3Me 1 Mogenu aroma
4. HeycroitunBslie aTOMBI 1 Mopenu aroma
5. Kak yctpoen atom 1 Mopnenu aroma
6. W3oTOomBI 1
7. JIEeMOHCTPallMOHHOE WILTIOCTPUPOBAHUE: 1 [lepnonuueckas cucrema
«IIepnoauyeckas cuCTEMa XUMUYECKHUX IIEMEHTOB XUMHUYECKHX A1eMeHTOoB J[. M.
J.1. MeHnneneeBay Menneneesa
8. Crpykrypa [leprnoauueckoii cuctemsl 1 [Iepnoanueckas cucrema
XUMHYECKHUX dIeMeHTOB J[. 1.
MeHieneena
9. JleMOHCTpallMOHHOE WILTIOCTpUpoBanue: «Mojenu 1 Mogaenu cTpoeHus MOJIEKYJT
CTPOEHUS MOJIEKYJ» (BOAA, YIIIEKUCIIbI ras,
KHCJIOPOJI, BOJIOPOT)
10. JIeMOHCTpallMOHHOE WILTIOCTpUpoBaHue: «O0pa3ibl 1 OOpa3s1bl BeIecTB
BELIECTB MOJIEKYJSPHOI'O U HEMOJIEKYJIIPHOTO MOJIEKYJISIPHOTO U
CTPOEHUSI» HEMOJIEKYJIIPHOTO CTPOCHHUS
11. I"a3b1, )KUJIKOCTH U TBEPBIE BEIIECTBA. 1 JaTuuk TemrepaTypbl
JIaGopatopHblii onbIT: «VI3MeHeHue arperaTHoro (TepmMonapHBbIiA)
COCTOSTHUS BOJIBI»
12. Kpucrannuueckast cTpyKTypa BEILIECTBA. 1 Kpucrannuueckast pemerka
JleMOHCTpallMOHHOE WILTIOCTPUPOBAHUE: XJIOpUJa HATPUS
«Kpucrannmyeckas penieTka XJaopuaa HaTpUsh)
13. Knaccudukanus Bemects. /leMmoHcTpanimoHHOE 1 O06pa3ibl HHAUBHUIYATbHBIX

HIUTIOCTPUPOBAHUC! <<O6pasm>1 WHAWBUYAJIbHBIX

BCIICCTB




BEIIECTBY (METaJUIbl, HEMETaJLIbI)

14, JleMoHCTpanMoHHOE MiLTIoOCTpupoBanue: «O0pa3Iisl OO6pa3ibl THANBUIYATbHBIX
VHAMBUAYaAJIbHBIX BELIECTB U cMecei» (OKCHUBI, BELIECTB
KHCJIOTHI, COJIU, OCHOBAHUS)
15. JleMOHCTpaliMOHHBIN JKCIEpUMEHT: «[ opeHne JlaTuuk Temrieparypsl
BOCKOBOH (TapauHOBOI) CBeUH KakK IMpUMEp (TepMoOTIapHBIii)
XUMHUYECKOTO SIBJICHUSI»
16. JleMOHCTpaliMOHHBIN SKciepuMeHT: «M3MeHenune JlaTuuk Temreparypnl
OKpPAaCKH MHJIMKATOPOB Ha IPUMEPE IIEJI0UU U (TepmomnapHslit), naTuuk pH
KHCJIOTBI»
17. JIeMOHCTpallMOHHBIN SKCIIepUMEHT: «llomyTHEHME JaT4uuk TemiepaTypsl
M3BECTKOBOM BObI IIPU ACUCTBUU YIIIEKUCIIOTO Tra3a (TepmomnapHbiit), natuuk pH
KaK XUMUYECKOE SIBJICHUE
18. JIeMOHCTpallMOHHBIN SKCIIEPUMEHT: JaTuuk TemiepaTypbl
«B3anmopelicTBue epMaHTaHaTa Kalus ¢ CyabUTOM (TepmonapHblit), naTuuk pH
HaTpus B KUCIIOU Cpesie»
19. JleMOHCTpAalIMOHHBIN YKCIIEPUMEHT: JlaTuuk TeMrieparypsl
«B3aumojelicTBre XJI0puaa HATPUsI C HUTPATOM (TepmomnapHsiit), natuuk pH
cepebpa»
20. JleMOHCTpallMOHHBIN YKCTIEPUMEHT: JaTuuk TemrepaTypbl
«B3aumopelicTBue kapboHaTa HATPHSL C COISTHOM (TepmomnapHblit), naTuuk pH
KHCJIOTON»
21. JleMOHCTpallMOHHBIN SKCIIEPUMEHT: JaTuuk TemmnepaTypbl
«B3anMoiericTBrE XJI0pUIa AMMOHUS C TUIPOKCUIOM (TepmomnapHslif), fatuuk pH
HaTpUs»
22. ['openue MeTanaoB U HEMETAIIIOB. JlaTuuk Temmneparypbl
JleMOHCTpallMOHHBIN SKCIIEPUMEHT: «[ opeHne Maruus (TepMomapHBIii)
U CEphI»
23. PacTBopeHne. /leMOHCTpallMOHHBIN dKCIIEPUMEHT: Konopumerp — n3mepenue
«PacTBOpBI METHOTO KyIOpoca pa3InyHON ONTHUYECKOU TIIOTHOCTH
KOHIICHTPALIUH
24, JIeMOHCTpallMOHHOE UJLTIOCTPUPOBAHUE: O6pa3siibl GUILTPOB
«JlabopatopHas nocyaa»
25. [TpaxkTnueckas pabota: «I[Ipocreiinre xummuueckue O6pa3ubl GpuIbTPOB

ornepauuu» (0T0Op )KUIKOCTU C TOMOIIBIO
CTEKJISIHHOU TPYOOUKH)




26. JIaGopatopHslii onbIT: «IIpuroToBieHne pacTBopa Konopumerp — nsmepenue
ITOBapPEHHOM COIM» ONTHYECKOM MJIOTHOCTH
27. JIaGopartopuslii onbIT: «IIpuroToBieHue pactTBopa Komopumerp — uzmepenue
MEIHOI0 Kyopoca» ONTHYECKOM MJIOTHOCTH
28. @wibTpoBanue. JleMOHCTpallOHHOE O6pa3is! GUIbTPOB
wirocTpupoBanue: «O6pasibl GUIBTPOB»
29. JlaGopatopHblii onbIT: «M3roTOBICHNE (HHIBTPOBY XuMHueckoe 000pyJ0BaHNE
30. JlaGopaTopHbIii onibIT: «Pa3neneHne cMecu mecka u
MIOBAPEHHOH COJIN (PHIIBTPOBAHUEM)
31. Harpesanue. JI[eMOHCTpallMOHHOE WIITKOCTPUPOBAHUE: Xumuueckoe 000py0BaHNE
«O0opyI0BaHUE /ISl HATPEBAHUS: DJIEKTPOILIUTKH,
ra30Bbl€ TOPEJIKH, CHUPTOBKH»
32. JleMoHCTpallMOHHBIN 3KcniepuMeHT: «Harpepanue JlaTuuk Temrieparypsl
KHJIKOCTH B CTaKaHE U B IPOOHPKEN (TepMonapHbIif)
33. JlaGopaTopHbIii onbIT: «Belaenenue xyiopoduiuia u3 JlaTuuk Temneparypbl
3€JIEHOT0 JIUCTA IIPU 00pabOTKE €ro TUIOBBIM (TepMomnapHbIii)
CIIUPTOM»
34. JlaGopaTopHsiit onbIT: «HarpeBanue Ha PeakTuBbl M XUMHYECKOE
IEKTPOIUIUTKE) 00opy10BaHuE
35. JIaGopatopHslii onbIT: «CTpOCHUE TUIAMEHH CBEYM» JlaTuuk Temneparypbl
(TepMonapHbIif)
36. JIeMOHCTpallMOHHOE WLIFOCTPUPOBAHUE: Xumuyeckoe 000pyaoBaHNE
«O6opynoBaHue I HAarPeBaHUS: AIEKTPOIUIUTKHY,
ra30Bbl€ TOPEJIKU, CHUPTOBKH»
37. JIaGopatopHslii onbIT: «Kpucramimuszanus KaauiHon PeakTuBbI 1 XUMHUYECKOE
CEJIUTPBI» 00opyioBaHuE
38. [TpakTuyeckas padora: «I[IpaBuna paboTsl co PeakTuBbI M XMMHYeCKOE
cnupTtoBKoi. Harpesanue xuakocren» 00opyioBaHuE
39. Boznyx u kucnopoz. PeakTuBbI M XMMHYeCKOE
obopynoBaHue
40. O30H. PeakTuBbI M XHUMHYeCKOe
o0opynoBaHue
41. JleMoHCTpalnoOHHBIN onbIT: «Kucaopo u3 TabaeTox» PeakTuBbI M XMMHUECKOE
o0opynoBaHue
42. JIeMOHCTpallMOHHBIN ONBIT: «ByliKaH ¢ mepoKcuIOoM JaTuuk TeMrepaTypbl

BOZIOPO/IA»

(TepmonapHslii), naTuuk pH




43.

Bona — camoe pacnipocTpaHeHHOE Ha 3eMIIe CII0KHOE
BEILIECTBO.

PeakTuBBI 1 XMUMHUYECKOE
obopynoBaHue

44, CtpoeHue MoJieKyIbl BoJbl. JleMOHCTpallMoHHOE Kpucramnnueckas pemérka Boabl
wutoctpupoBanue: «Kpucrannuyeckas penérka
BOJIBI»
45. Bona — BaxHeHIniA paCTBOPUTED. PeakTuBbI U XMMHUYECKOE
o0opyoBanue
46. VYrinekucsblii ra3: coOCTaB U CTPOCHHE MOJIEKYJIbI. PeakTuBbI U XUMHYECKOE
o0opyoBanue
47. JleMOHCTpaliMOHHBIN ONbIT: «PacTBOPUMOCTD JlaTuuk Temreparypsl
YTJIEKHUCIIOTO ra3a B BOJAE» (TepmonapHslii), naTuuk pH
48. JleMOoHCTpalMOHHBIN dKcriepuMeHT: «KadecTBeHHas PeakTuBbI U XUMHUYECKOE
peakuus Ha YIJIEeKUCIbIA ra3» o0opyioBaHuE
49. YronbpHas KucioTa. XuMUYecKasi akTUBHOCTD PeakTuBBI U XUMHUYECKOE
YTJIEKHUCIIOTO Ta3a. o0opyoBaHue
50. JIaGopartophslii onbIT: «CocTaB ra3upOBaHHBIX JlaTuuk Temneparypbl
HAITUTKOBY (TepmomnapHbiii), natuuk pH
ol. [ToBapeHHas conb — XJIOpUL HATPHUSL. Kpucrammueckas pemeérka
JleMOHCTpallMOHHOE WILTIOCTPUPOBAHUE: XJIOpUJa HaTPUS
«Kpucrannmyeckas pemérka Xjaopuaa HaTpUs»
52. Knaccugukarus noBapeHHON COJIM MO CTETIEHU PeakTuBbI M XMMHYeCKOE
YUCTOTHI U N0 CTENIEHU U3MEIbYEHHOCTH. o0opynoBaHue
MonupoBanHas IUIIEBAs COIb.
53. I'moko03a — caMblid ©3BECTHBIN TPEACTABUTEND PeakTuBbl M XUMHUYECKOE
yTJI€BOJIOB. 00opy10BaHuE
o4, JleMOHCTpalMOHHOE WILTIOCTpUpoBaHue: «O0pa3ibl OO6pa3ibl TII0KO03bI, CaXapo3bl.
TIIIOKO3BI, caxapo3sl. Kpaxmanay» Kpaxmana
95. JlabopaTopHbIit onibIT: «PacTBOpEHHE TITIOKO3HI, JaTuuk TemrepaTypbl
caxapo3bl, Kpaxmasa (TepmomnapHblit), natuuk pH
56. JlaboparopHslii onbIT: «KayecTBeHHas peakius Ha PeakTuBbI M XHUMHYeCKOe
Kpaxmam» o0opynoBaHue
S57. MuHepansl 1 TOpHbIE TOPOABL. J[eMOHCTpaus: Komnexkuus «MuHepansl ¥ TOpHbIE
«Komnexus «MuHepasbl 1 TOPHbIE TOPOJIBINY IOPOABI»
58. JIeMOHCTpallMOHHOE WILTIOCTpUpoBaHue: «O0pa3ibl OO0pa31bl MOJIE3HBIX UCKOMAEMBIX

TOJIE3HBIX UCKOMAEMbIX U MeTajioBy, «KBapii B
IPUPOJIE»

1 MeTaiioBy, «KBapil B mpupoae»




59.

W3BecTh ramennas u HeraméHnas. M3BecTkoBast BoJa U
N3BECTKOBOE MOJIOKO.

PeakTuBBI 1 XMUMHUYECKOE
obopynoBaHue

60. JIaboparopHslii onbIT: «IIpUrOTOBICHHE U3BECTKOBOM JlaTuuk Temrieparypsl
BOJIbI» (TepMoniapHslif), gaTuuk pH
61. I'oprouwne BemecTBa: ras, He()Th, Yroib. Konneknuu roproynx BemiecTs
JleMoHCTpannoHHOE WiLTOCTpUpoBanue: «Kosuiekuun
TOPIOYUX BEUIECTB»
62. Mertamsl. [IpeacraBuTenn METAIIIOB — JKeJle30, MeIb, PeakTuBBI 1 XUMHUYECKOE
AIIOMUHUH, TUHK, OJIOBO. 00opy0oBaHue
63. JleMOHCTpalMOHHOE HILUTFOCTPUPOBAHUE: «AFOMUHUI PeakTuBBI 1 XUMHUYECKOE
Y €T0 CIIABBI» o0opyoBanue
64. CrutaBbl (DypatOMHH, YyTYH, CTallb, JaTyHb, OpOH3a): PeakTuBbI U XUMHUYECKOE
COCTaB, CBOIICTBAa NPUMEHEHHE. 00opy0BaHuE
65. JleMOHCTpalMoOHHOE WLTIOCTpUpoBaHue: «CIuiaBbi» PeakTuBBI U XUMHUYECKOE
o0opyoBaHue
66. Crekito. JIeMOHCTPAIMOHHOE UILTIOCTPUPOBAHUE: PeakTHBBI 1 XUMHUYECKOE
«CTEeKIIO Y M3JICTUS U3 CTCKIIa» 000pyI0BaHuE
67. Kepamuka. JleMOHCTpalMOHHOE WILTFOCTPUPOBAHHUE: PeakTuBbl M XUMHYECKOE
«Dapdop, pasHc, 000¥OKEHHAS TIIMHAY o0opyoBaHue
68. [Tomumepsl. JleMOHCTpaIMOHHOE WILTIOCTPUPOBAHHUE: PeakTuBBI U1 XUMHUYECKOE
«[ImacTmacchl, KaydykK, BOJJOKHa 00opy10BaHuE




